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ANEXO 2



CONSORCIO METRO BOG Q I(E\IGETEC
ra 6 No 30a-30
SVYSTIrASS+ EINGETEC Bogota/110311
- Tel.: 571 3238050

Fax: 5712884531

CLIENTE: ALCALDIA MAYOR DE BOGOTA - IDU

LOCALIZACION: CRA 78 CALLE 42

FECHA COMIENZO: 27-10-18

FECHAFINAL: 04-11-18

REGISTRADO POR: BARRANTES RARLEY A

GEOLOGO: SILVA S SERGIOE

COORDENADAS

ORIGEN: CARTESIANAS BOGOTA

PERFORACION PT-PLMB-PC-07

HOJA 1 de 12

ESTE: 90816.00 m

NORTE: 102 102.00 m

COTA: 2,550.00 msnm

BOGOTA
MEJOR

REGISTRO SUELO/ROCA - TABLOIDE METRO L1 (Pruebas de Carga) SQLSERVIDOR.INGETEC.COM.CO: BDPROYECTOSINVESTIGACIONES 8/1/19

DIGO. , _ PARA TODOS
CODIGO: 4816 REVISO: ARIAS V CARLOS A PROFUNDIDAD TOTAL: 73.00 m TALADRO: DELTA BASE 520 IIl (T11)
PROYECTO: METRO L1 (Pruebas de Carga) ORIENTACION: Vertical Rev. B
® VALOR RP Kg/cm2 ®
S 2 o)
€ < ] P_: € 1 2 3 4 ®
o | & 2 Wl o |2 a e S
< |5 z |  _| 2|38 DESCRIPCION < pt STTNYACORA, < 2 REGISTRO FOTOGRAFICO OBSERVACIONES
= < ' z =) & = < = H——e—A 2}
a C |<| < < = S a 20 40 60 80 z )
Z w (2| %) < = O] Z w bd
2 5o o | & o Q 9 D ; 5
o) o 0l Y| 5 = < o) o) 0 FINOS (%) O 2
[vd w 2| 2 o 2} w = [vd I}
o o = = O (7] 2‘0 4‘0 GP 3‘0 14 - o 20 40 60 80 o
i = i : ; CAJA NUMERO: 1 271012018
7 0.30m Relleno antrépico, compuesto de zona asféltica con, 7
] clastos heterolitologicos de tamafio bloque, seca’y™ /j ]
4 no plastica. 4
2 P 2 Nota: Ensayo de SPT
J L. J automatico.
71100 MA-1 HQ Relleno antropico compuesto de clastos de ]
4 arenisca amarilla oscura de tamafo bloque 4
1.00 — angulares, secos y no plasticos. Presencia de 1.00
T raices y hacia la base existe una disminucién en el T
] tamario de los clastos. ]
: : W =14.8%
4 4 LL =20%
J100 | | |sPT2/+€101 gpt 1T & 0 LP= 16%
_ (1 6) J : Gravas: = 0%
200 o 25490 200
A Deposito lacustre de arena de grano fino a medio A
] e con arcillas color gris azul, compuesta por ]
i R fragmentos liticos, cuarzo y micas. Los fragmentos i
B 1 1 e R PR se presentan redondos y esfericos. Consistencia 4 LL=34%
1 suelta a muy suelta, himeda y no plastica. ] [ ] G;F;;;%%
Arenas: = 2%
T T Finos: = 98%
3.00 + 3.00
] 88 MA-3 HQ [ i
4004 LW 4.00 CAJA NUMERO: 2
] o ] [C=27%
4 203| | 4 : LP=14%
24100 SPT-4 SPT | ..o 1A 0 Gravas: = 0%
4 (5) ________ _ . Argnas: =30%
5004 Y 5.00m 254500 500 Ym- 16 G0N
| 1 N Dep6sito fluvio-lacustre de arena de grano fino a A
] R medio, bien seleccionada, de color marrén ]
4 N amarillenta. Compuesta por fragmentos liticos y 4
B T e e R cuarzo principalmente, en fragmentos redondos y 4
N T O N I REE SRS esféricos, hUmeda a saturada, suelta. Localmente B
] RN se evidencian lentes limo-arenosos y lentes con ]
6004 |\l | i fragmentos mas gruesos de arena, con 6.00
= N e composicion similar. -
T100 !l imas! | ko |70 ] NL-NP
- 100 MA-5 HQ |-:-::t - i Gravas: = 0%
| e = Arenas: = 78%
(Continua en la Péagina Siguiente) CONVENCIONES
v CAMPO LABORATORIO EN SUELOS LABORATORIO EN ROCA
LEYENDA@ RELLENO III SM - Sp % CH []] MLS Suv:Veleta de Campo W: Humedad C: Equivalente de Arena IL: Alargamiento Cs: Compresioén Simple EJ,)) H}\V,Et SE QSS;‘ g“fﬁf;ﬁbﬁggéj Mj

R
I, 0

MUESTRA% Muestra Alterada Test

Standard Penetration - Muestra inalterada

Suvl:Veleta de Laboratorio

Resistencia al corte no drenado

sin correccion por plasticidad

RP: Penetrémetro de Bolsillo

LL: Limite Liquido

LP: Limite Plastico

qu: Compresién Inconfinada
MO: Materia Organica

PH: Prueba de acidez del suelo CBR Nat.: Muestra inalterada Natural

EXP-C:Expansién Controlada IA: Aplanamiento
EXP-L:Expansion Libre en Probeta Am: Azul de Metileno
Ym: Peso Unitario Total (E): Solidez

Gs: Gravedad Especifica

Qc-cp: Carga Puntual

Oc: Compresion Uniaxial en Roca

S¢ Traccion Indirecta (Método Brasilero)
Om: Compresién de nucleo de Concreto




CONSORCIO METRO BOG

INGETEC

SVYSTr F\‘-%—@J :3)

GETEC

ENIERCS CONSULTORES

Cra 6 No 30a-30
Bogota/110311

Tel.: 571 3238050
Fax: 571 2884531

LOCALIZACION: CRA 78 CALLE 42

FECHA COMIENZO: 27-10-18

FECHAFINAL: 04-11-18

CLIENTE: ALCALDIA MAYOR DE BOGOTA - IDU

REGISTRADO POR: BARRANTES RARLEY A

COORDENADAS
ORIGEN: CARTESIANAS BOGOTA

PERFORACION

PT-PLMB-PC-07

HOJA 2 de 12

ESTE: 90816.00 m

NORTE: 102 102.00 m

BOGOTA
MEJOR

REGISTRO SUELO/ROCA - TABLOIDE METRO L1 (Pruebas de Carga) SQLSERVIDOR.INGETEC.COM.CO: BDPROYECTOSINVESTIGACIONES 8/1/19

GEOLOGO: SILVA S SERGIO E COTA: 2,550.00 msnm PARA TODOS
CODIGO: 4816 REVISO: ARIAS V CARLOS A PROFUNDIDAD TOTAL: 73.00 m TALADRO: DELTA BASE 520 Il (T11)
PROYECTO: METRO L1 (Pruebas de Carga) ORIENTACION: Vertical
® VALOR RP Kg/lcm2 ®
S 2 o)
= = 14 = 1 2 3 4
£ w £
z |z = bl = |2 s 8 <
o : . S 0 .
< |G z | =£|3 |8 DESCRIPCION < Lt SPTRWAROR A < 2 REGISTRO FOTOGRAFICO OBSERVACIONES
= < ! Z o g | = < = F——— %)
a X <] < < = S a 20 40 60 80 z )
zZ w || &£ %) < = O zZ w Z
2 | 3|6 6| & o 8 9 D 5 o
o) o ol il 5 = < o o) 0 FINOS (%) O 2
x w |2 2 (] 2] w = [vd I}
o x =| = O 0 |00 o 4 o 20 40 60 80 14
N . . FInos: = 22%
- Depdsito fluvio-lacustre de arena de grano fino a A
] medio, bien seleccionada, de color marron ]
7.00 - amarillent.a. Qompuesta por fragmentos liticos y 7.00
4 cuarzo principalmente, en fragmentos redondos y 4
A esféricos, hUmeda a saturada, suelta. Localmente A
] se evidencian lentes limo-arenosos y lentes con ]
i fragmentos mas gruesos de arena, con 4
- composicion similar.(Continuation) 4 W=172%
_ 8-10- il : LL=18%
4 100 SPT-6| 14 SPT ML _ ®A 0 LP=16%
i (24) i . Gravag:_= Oé: i
8.00 8.00 e CAJA NUMERO: 3 N.A. (0.00) m (+)
] ] 29/10/2018 N.A. (SECO (-))
] ] ®
] 100 MA-7 HQ 1 ] 2|
9.00 SRRNE 9.00m 2541.00 9 0o o)
o T A Y B RS Depdsito lacustre limo-arcilloso bien seleccionado . m
] 9.40m de color gris pardusco compuesto por fragmentgs, g ] z
i de cuarzo, micas y arcillas. Himedo, consistencia i
4 compacta y plasticidad media. Presencia de raices 4
7 localmente. -
N [ e N P - Suvl = 0.30kg/cm?
Y [ e N PO, 4 RP = 1.00kg/cm?
10004 1w | | | Deposito lacustre limo-arenoso compuesto por 10.00 tgz ‘1‘5";
<100 MI-8 TS | CL 10.20marcillas y cuarzo. Presenta color marrén 2539 ] &— U Gravas: = 0%
] R amarillento, humedo, compacto y plasticidad baja. ?m ] I : Arenas: = 1%
_ Lol - I Finos: = 99%
= .. || e - | qu =79.08Kpa
1T e 0 | 0 | 020 froore Depdsito lacustre limo-arcilloso bien seleccionado 7 I =
] 4.7-9 R de color rojo purpura palido compuesto por ] [t LP=17%
4100 SPT-9 ('1 6-) SPT |[...i.o. ML fragmentos de cuarzo, micas y arcillas. Himedo, 4. 4 B! ffava§1_=4g‘{;
e N A R EEE R RS consistencia compacta y plasticidad media a alta. A | P = 5%,
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(Continua en la Pagina Siguiente) CONVENCIONES

LEYENDA@ RELLENO

L TR
YN

MUESTRA% Muestra Alterada

BREEY

Standard Penetration

Test

- SP % CH []] MLS

- Muestra inalterada

CAMPO

LABORATORIO EN SUELOS

LABORATORIO EN ROCA

W: Humedad

Suv:Veleta de Campo
LL: Limite Liquido

Suvl:Veleta de Laboratorio
Resistencia al corte no drenado
sin correccién por plasticidad

RP: Penetrémetro de Bolsillo

LP: Limite Plastico

qu: Compresion Inconfinada
MO: Materia Organica

PH: Prueba de acidez del suelo CBR Nat.: Muestra inalterada Natural

C: Equivalente de Arena IL: Alargamiento
EXP-C:Expansién Controlada IA: Aplanamiento
EXP-L:Expansion Libre en Probeta Am: Azul de Metileno
Ym: Peso Unitario Total (E): Solidez

Gs: Gravedad Especifica

Cs: Compresioén Simple

Qc-cp: Carga Puntual

Oc: Compresion Uniaxial en Roca

S¢ Traccion Indirecta (Método Brasilero)
Om: Compresién de nucleo de Concreto

(-) NIVEL DE AGUA (N.A.) ALAS 6 A. M.
(+) NIVEL DE AGUA (N.A.)) ALAS 6 P. M.




CONSORCIO METRO BOG

SVYST m‘-a_.-J EINGETEC

o

PERFORACION

PT-PLMB-PC-07

HOJA 3 de 12

CLIENTE: ALCALDIA MAYOR DE BOGOTA - IDU

INGETEC LOCALIZACION: CRA 78 CALLE 42 COORDENADAS

Cra 6 No 30a-30 ]

Bogotd/110311 FECHA COMIENZO: 27-10-18 ORIGEN: CARTESIANAS BOGOTA

Tel.: 5713238050 : :

Fox. 571 2884531 TFECHAFINAL: 04-11-18 ESTE: 90 816.00 m
REGISTRADO POR: BARRANTES R ARLEY A NORTE: _ 102 102.00 m

GEOLOGO: SILVA S SERGIOE

COTA: 2,550.00 msnm

BOGOTA
MEJOR

REGISTRO SUELO/ROCA - TABLOIDE METRO L1 (Pruebas de Carga) SQLSERVIDOR.INGETEC.COM.CO: BDPROYECTOSINVESTIGACIONES 8/1/19

5DIGO: , . PARA TODOS
CODIGO: 4816 REVISO: ARIAS V CARLOS A PROFUNDIDAD TOTAL: 73.00 m TALADRO: DELTA BASE 520 IIl (T11)
PROYECTO: METRO L1 (Pruebas de Carga) ORIENTACION: Vertical
® VALOR RP Kg/lcm2 ®
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4 consistencia compacta y plasticidad media a 1 —Finos: =61% %
. alta.(Continuatién) . .
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[ A N A I arcillas y cuarzo. Presenta color marrén ]
4100 MA-14 HQ | amarillento, humedo, compacto y plasticidad baja. i \
N L N A IR Dep0sito lacustre limo-arcilloso bien seleccionado ] }
4 de color gris verdoso compuesto por fragmentos de 4
16.00 cuarzo, micas y arcillas. Himedo, consistencia 16.00 ‘
7 compacta a densa y plasticidad media a alta. T ‘ Suvl = 0.04kg/cm?
I T Presenta lente limo-arenoso con fragmentos liticos ] RP 1 L gom?
1100 MI-15 TS | CH meteorizados a 15,60 m de profundidad. 1 | : A G:_aF\’/;s:Slo{;%
Al :=2%
D 0 . Finos: < 98%
i B i q = 147 65Kpa
i PO I 4 W =233%
17.00 - S o Vo I EERE 17.00 NL-NP
Joo | | | SPT e | seT [ SM 17 ea O Gravas: 0%
renas: = 52%
] (30) SR 100 Finos: = 48%
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1800 LV L 4 18.00m 2532.0018 00
| R R AP RS Depdsito lacustre limo-arenoso compuesto por A
] R arcillas y cuarzo. Presenta color rojo purpura ] BN
4 N palido, humedo, compacto y con plasticidad baja. d 8
= v Hacia la base zona mas oscura, laminada, u
N RS compacta. T
i BN ] CAJA NUMERO: 5
19.00 I A Y 19.10m 2530 19.00 ]
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(Continua en la Pagina Siguiente) CONVENCIONES
y CAMPO LABORATORIO EN SUELOS LABORATORIO EN ROCA
LEYENDA@ RELLENO III SM - SP % CH []] MLS Suv:Veleta de Campo W: Humedad C: Equivalente de Arena IL: Alargamiento Cs: Compresioén Simple §2>E}$Et BE Qgﬂﬁ 55;2;;2&229; m:

L TR
YN

MUESTRA% Muestra Alterada

Standard Penetration
Test

- Muestra inalterada

Suvl:Veleta de Laboratorio
Resistencia al corte no drenado
sin correccién por plasticidad

RP: Penetrémetro de Bolsillo

LL: Limite Liquido
LP: Limite Plastico

EXP-C:Expansién Controlada IA: Aplanamiento
EXP-L:Expansion Libre en Probeta Am: Azul de Metileno
qu: Compresioén Inconfinada ¥ m: Peso Unitario Total (E): Solidez

MO: Materia Organica Gs: Gravedad Especifica

PH: Prueba de acidez del suelo CBR Nat.: Muestra inalterada Natural

Qc-cp: Carga Puntual

Oc: Compresion Uniaxial en Roca

S¢ Traccion Indirecta (Método Brasilero)
Om: Compresién de nucleo de Concreto




INGETEC

CONSORCIO METRO BOG Q

SVYST m‘-a_--’ EINGETEC

Cra 6 No 30a-30
Bogota/110311
Tel.: 571 3238050
Fax: 571 2884531

CLIENTE: ALCALDIA MAYOR DE BOGOTA - IDU

LOCALIZACION: CRA 78 CALLE 42

FECHA COMIENZO: 27-10-18

FECHAFINAL: 04-11-18

REGISTRADO POR: BARRANTES RARLEY A

GEOLOGO: SILVA S SERGIOE

COORDENADAS

ORIGEN: CARTESIANAS BOGOTA

PERFORACION

PT-PLMB-PC-07

HOJA 4 de 12

ESTE: 90816.00 m

NORTE: 102 102.00 m

COTA: 2,550.00 msnm

BOGOTA
MEJOR

REGISTRO SUELO/ROCA - TABLOIDE METRO L1 (Pruebas de Carga) SQLSERVIDOR.INGETEC.COM.CO: BDPROYECTOSINVESTIGACIONES 8/1/19

Dlco. , _ PARA TODOS
CODIGO: 4816 REVISO: ARIAS V CARLOS A PROFUNDIDAD TOTAL: 73.00 m TALADRO: DELTA BASE 520 IIl (T11)
PROYECTO: METRO L1 (Pruebas de Carga) ORIENTACION: Vertical Rev. B
® VALOR RP Kg/cm2 ®
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. Deposito lacustre limo-arenoso compuesto por .
] arcillas y cuarzo. Presenta color marrén ]
20.00 amarlllento, humedp, compacto y con plasticidad 20.00 _ ___ BN
4 baja. Menor contenido de fraccion limosa en el - ; o 8
A tope.(Continuation A : Gravas: = 0%
] Pe( ) 1 7| et l
- - : Finos: = 82%
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- - LL =35% -
7 SPT- | 7-7-9 u : : GLP = g(__)%%
1100 19 | (1e) | SPT 4 A - Aronas. = 15%
Finos: = 85% LA. (5.
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n L. . . . . n 30/10/2018 N.A. (1.00) m ()
A Depdsito lacustre limo-arcilloso bien seleccionado A
] de color rojo purpura palido compuesto por ]
i fragmentos de cuarzo, micas y arcillas. Himedo, i
4 consistencia compacta y plasticidad media a alta. 4
22.00 22.00m 2528.009 00
A Deposito lacustre limo-arenoso compuesto por A
] 100 MA-20 HQ arcillas y cuarzo. Presenta color marrén ]
i amarillento, humedo, compacto y con plasticidad i
i baja_ 4 LL=23%
4 4 LP=15%
] _ [ 0 Gravas: = 0%
i i Arenas: = 2%% ;
2300 4 23.00m 2527.0093 00 Finos: = 72% CAJA NUMERO: 6
S | A N AR R R Deodsito fluvio-lacustre de arena de grano fino a B
] RREN medio, bien seleccionada, de color marron ]
4 v 0 amarillenta. Compuesta por fragmentos liticos y i
I B cuarzo principalmente, en fragmentos redondos y : NL-NP
7 SPT- |5-8-14| opt |70 SP- esféricos, hiumeda, suelta. Localmente se . : Gravas: = 0%
] 100 21 | (22) SPT R SM evidencian lentes limo-arcillosos marrén oscuro. ] 0oA Moos =119
2400 +—F ¥+ +— +— +— . 24.00 ¥m = 19.65kN/m?
2500~ ||| | | 25.00
131 ||| |mAa22 HQ [ ]
(Continua en la Péagina Siguiente) CONVENCIONES
v CAMPO LABORATORIO EN SUELOS LABORATORIO EN ROCA
LEYENDA@ RELLENO III SM - Sp % CH MLS Suv:Veleta de Campo W: Humedad C: Equivalente de Arena IL: Alargamiento Cs: Compresioén Simple EJ,)) H}\V,Et SE QSS;‘ 5“;2;3251222; m:

R
I, 0

MUESTRA% Muestra Alterada

Standard Penetration
Test

- Muestra inalterada

Suvl:Veleta de Laboratorio
Resistencia al corte no drenado
sin correccion por plasticidad

RP: Penetrémetro de Bolsillo

LL: Limite Liquido

LP: Limite Plastico

qu: Compresién Inconfinada
MO: Materia Organica

PH: Prueba de acidez del suelo CBR Nat.: Muestra inalterada Natural

EXP-C:Expansién Controlada IA: Aplanamiento
EXP-L:Expansion Libre en Probeta Am: Azul de Metileno
Ym: Peso Unitario Total (E): Solidez

Gs: Gravedad Especifica

Qc-cp: Carga Puntual

Oc: Compresion Uniaxial en Roca

S¢ Traccion Indirecta (Método Brasilero)
Om: Compresién de nucleo de Concreto




REGISTRO SUELO/ROCA - TABLOIDE METRO L1 (Pruebas de Carga) SQLSERVIDOR.INGETEC.COM.CO: BDPROYECTOSINVESTIGACIONES 8/1/19

CONSORCIO METRO B0G INGETEC LOCALIZACION: CRA 78 CALLE 42 COORDENADAS PERFORACION PT-PLMB-PC-07 HOJA5 de 12
Q Cra 6 No 30a-30 i »
SVSTIrA S5 FINGETEC Bogots/110311 FECHA COMIENZO: 27-10-18 ORIGEN: CARTESIANAS BOGOTA
= Tel.: 571 3238050 a1 , oTA
Fax 571 2884531 FECHA FINAL: 04-11-18 ESTE: 90816.00 m BOG
REGISTRADO POR: BARRANTES R ARLEY A NORTE: 102 102.00 m M EJ o R
CLIENTE: ALCALDIA MAYOR DE BOGOTA - IDU .
GEOLOGO: SILVA S SERGIOE COTA: 2,550.00 msnm PARA TODOS
CODIGO: 4816 REVISO: ARIAS V CARLOS A PROFUNDIDAD TOTAL: 73.00 m TALADRO: DELTA BASE 520 IIl (T11)
PROYECTO: METRO L1 (Pruebas de Carga) ORIENTACION: Vertical
® VALOR RP Kg/lcm2 ®
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] medio, bien seleccionada, de color marron ]
i amarillenta. Compuesta por fragmentos liticos y i
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] 24 MA-24 HQ [ ]
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4 spT. |30-40- 4 : : LP=17%
4100 o5 32 SPT |...o.i.. CL il - Al Gravas: = 0%
7 72) | | 7 s T N.A. (0.00) m (+)
300 +——f 11— 30.00 Ym = 19.80kN/m?
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40N _ CAJA NUMEROQ: 7
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310 +—F—F——" i 31.00
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_ 100 MA-27 HQ ... B
32004 |\ | | e 32.00
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(Continua en la Pagina Siguiente) CONVENCIONES
" CAMPO LABORATORIO EN SUELOS LABORATORIO EN ROCA
LEYENDA@ RELLENO III SM - SP % CH []] MLS Suv:Veleta de Campo W: Humedad C: Equivalente de Arena IL: Alargamiento Cs: Compresioén Simple §2>,§}$Et BE 2832 55;2;;2&229; m:
2N Suvl:Veleta de Laboratorio LL: Limite Liquido EXP-C:Expansién Controlada IA: Aplanamiento Oc-cp: Carga Puntual
TURBA Resistencia al corte no drenado | | LP: Limite Plastico EXP-L:Expansion Libre en Probeta Am: Azul de Metileno || Oc: Compresion Uniaxial en Roca
. i i6 lasticidad qu: Compresioén Inconfinada ¥ m: Peso Unitario Total (E): Solidez S;: Traccion Indirecta (Método Brasilero)
MUESTRA@ Muestra Alterada Standard Penetration - Muestra inalterada RP: s.':'gncg&erﬁcelﬁg ggrae)?ssiugl @ MO: Materia Organica Gs: Gravedad Especifica Om: Compresién de nucleo de Concreto
Test PH: Prueba de acidez del suelo CBR Nat.: Muestra inalterada Natural




CONSORCIO METRO BOG

INGETEC

o

SVYST rn‘-a_.-d EINGETEC

Cra 6 No 30a-30
Bogota/110311
Tel.: 571 3238050
Fax: 571 2884531

CLIENTE: ALCALDIA MAYOR DE BOGOTA - IDU

LOCALIZACION: CRA 78 CALLE 42

FECHA COMIENZO: 27-10-18

FECHAFINAL: 04-11-18

REGISTRADO POR: BARRANTES RARLEY A

GEOLOGO: SILVA S SERGIOE

COORDENADAS

ORIGEN: CARTESIANAS BOGOTA

PERFORACION

PT-PLMB-PC-07

HOJA 6 de 12

ESTE:

90 816.00 m

NORTE:

102 102.00 m

COTA: 2,550.00 msnm

BOGOTA
MEJOR

REGISTRO SUELO/ROCA - TABLOIDE METRO L1 (Pruebas de Carga) SQLSERVIDOR.INGETEC.COM.CO: BDPROYECTOSINVESTIGACIONES 8/1/19

5DIGO: , . PARA TODOS
CODIGO: 4816 REVISO: ARIAS V CARLOS A PROFUNDIDAD TOTAL: 73.00 m TALADRO:_DELTA BASE 520 lll (T11)
PROYECTO: METRO L1 (Pruebas de Carga) ORIENTACION: Vertical
® VALOR RP Kg/lcm2 ®
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A Capa de turba liviana que se relaciona con zona .
] rica en materia organica. Seca a humeda, ] oo
33.00 - ) compacta y no plastica. Localmente presenta 33.00 Gravas: = 0%
] 100 MA-28 HQ contenido de raices. . H 771 Arenas:=60%
i i Finos: = 40%
4 ] MO = 48.6%
- 33.55m 2516.45 -
4 - W =25.90%
b SPT- 5-24- - . . . . u : LL = 42%
1100 24 SPT Depdsito lacustre limo-arcilloso bien seleccionado i 1o—1 A 0 LP=21%
- 29 (48) de color gris azulada compuesto por fragmentos de - : A?Z‘Q?LZ%@, . )

34.00 cuarzo, micas y arcillas. Himedo a seco, 34.00 Fiar = 719 CAJANUMERO: 8
] consistencia compacta a densa y plasticidad media ] R
i a alta. 4

35.00 EERERERES 35.00
1100 | |MA-30 HQ [ ]

36.00+ [\ | | 36.00
4 1T T T_- 1T  |:i:ieie: - LL =35%
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i 31 (32) _______ i Arenas: = 25%
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| A Y R RS EE St Deposito fluvio-lacustre de arena de grano fino a A (1000)m ()
] S medio, bien seleccionada, de color cafe oscuro. ]

B I e R R Compuesta por fragmentos liticos y cuarzo i CAJA NUMERO: 9
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(Continua en la Pagina Siguiente) CONVENCIONES
" CAMPO LABORATORIO EN SUELOS LABORATORIO EN ROCA
LEYENDA@ RELLENO III SM - sP % CH []] MLS Suv:Veleta de Campo W: Humedad C: Equivalente de Arena IL: Alargamiento Cs: Compresioén Simple () NIVEL DE AGUA (NAJALAS B A M.

L TR
YN

MUESTRA% Muestra Alterada

Test

Standard Penetration - Muestra inalterada

Suvl:Veleta de Laboratorio
Resistencia al corte no drenado
sin correccién por plasticidad

RP: Penetrémetro de Bolsillo

LL: Limite Liquido

LP: Limite Plastico

qu: Compresion Inconfinada
MO: Materia Organica

PH: Prueba de acidez del suelo CBR Nat.: Muestra inalterada Natural

EXP-C:Expansién Controlada

Y m: Peso Unitario Total
Gs: Gravedad Especifica

IA: Aplanamiento
EXP-L:Expansion Libre en Probeta Am: Azul de Metileno
(E): Solidez

Qc-cp: Carga Puntual

Oc: Compresion Uniaxial en Roca

S¢ Traccion Indirecta (Método Brasilero)
Om: Compresién de nucleo de Concreto

(+) NIVEL DE AGUA (N.A.)) ALAS 6 P. M.
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REGISTRO SUELO/ROCA - TABLOIDE METRO L1 (Pruebas de Carga) SQLSERVIDOR.INGETEC.COM.CO: BDPROYECTOSINVESTIGACIONES 8/1/19

CONSORCIO METRO BOG QG INGETEC LOCALIZACION: CRA 78 CALLE 42 COORDENADAS PERFORACION
Cra 6 No 30a-30 i »
s/ FINGETEC  Bogota/110311 FECHA COMIENZO: 27-10-18 ORIGEN: CARTESIANAS BOGOTA
L Tel.: 571 3238050 . .
Tel.. 5713238050 FECHA FINAL: 04-11-18 ESTE: 90 816.00 m 8O Go I A
REGISTRADO POR: BARRANTES R ARLEY A NORTE: 102 102.00 m M EJ o R
CLIENTE: ALCALDIA MAYOR DE BOGOTA - IDU .
GEOLOGO: SILVA S SERGIOE COTA: 2,550.00 msnm PARA TODOS
CODIGO: 4816 REVISO: ARIAS V CARLOS A PROFUNDIDAD TOTAL: 73.00 m TALADRO: DELTA BASE 520 Il (T11)
PROYECTO: METRO L1 (Pruebas de Carga) ORIENTACION: Vertical
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T 3 (52) SM _ Gravas: = 0%
Arenas: = 66%
39.50m 2510.5 - Finos: = 34%
A Depdsito lacustre limo-arcilloso bien seleccionado A
] de color rojo purpura palido compuesto por ]
40.00 fragmentos' de cuarzo, micas y arcillas. HL’ngdp a 14000
4 seco, consistencia compacta a densa y plasticidad 4
A media a alta. A
7100 | | |MA-34 HQ ]
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] spr. | 9-10- BN ] Gravas: = 0%
4 100 35 12 SPT |-:.:it. SM u A Arenas: = 82%
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1100 | | |MA-36 HQ | ]
] L 43.50m 2506 5 ]
I I N R EEEEEEES Deposito lacustre limo-arcilloso bien seleccionado A
] S de color marrén oscuro amarillento compuesto por ]
44004 |V fragmentos de cuarzo, micas y arcillas. Himedo a |44 o9
4 0 e seco, consistencia compacta a densa y plasticidad 4
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(Continua en la Pagina Siguiente) CONVENCIONES
" CAMPO LABORATORIO EN SUELOS LABORATORIO EN ROCA
LEYENDA@ RELLENO III SM - SP % CH []] MLS Suv:Veleta de Campo W: Humedad C: Equivalente de Arena IL: Alargamiento Cs: Compresioén Simple () NIVEL DE AGUA (NAJ A LAS 6 A M.

L TR
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MUESTRA% Muestra Alterada Tost

Standard Penetration

- Muestra inalterada

Suvl:Veleta de Laboratorio
Resistencia al corte no drenado
sin correccién por plasticidad

RP: Penetrémetro de Bolsillo

LL: Limite Liquido

LP: Limite Plastico

qu: Compresion Inconfinada
MO: Materia Organica

PH: Prueba de acidez del suelo CBR Nat.: Muestra inalterada Natural

EXP-C:Expansién Controlada
EXP-L:Expansion Libre en Probeta Am: Azul de Metileno

Y m: Peso Unitario Total
Gs: Gravedad Especifica

IA: Aplanamiento Oc-cp: Carga Puntual
Oc: Compresion Uniaxial en Roca
S¢ Traccion Indirecta (Método Brasilero)

Om: Compresién de nucleo de Concreto

(E): Solidez
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Cra 6 No 30a-30
Bogota/110311
Tel.: 571 3238050
Fax: 571 2884531

CLIENTE: ALCALDIA MAYOR DE BOGOTA - IDU

LOCALIZACION: CRA 78 CALLE 42

FECHA COMIENZO: 27-10-18

FECHAFINAL: 04-11-18

REGISTRADO POR: BARRANTES RARLEY A

GEOLOGO: SILVA S SERGIOE

COORDENADAS

ORIGEN: CARTESIANAS BOGOTA

ESTE:
NORTE:

PERFORACION

PT-PLMB-PC-07

HOJA 8 de 12

90 816.00 m

102 102.00 m

COTA: 2,550.00 msnm

BOGOTA
MEJOR

REGISTRO SUELO/ROCA - TABLOIDE METRO L1 (Pruebas de Carga) SQLSERVIDOR.INGETEC.COM.CO: BDPROYECTOSINVESTIGACIONES 8/1/19

DIGO: , | PARA TODOS
CODIGO: 4816 REVISO: ARIAS V CARLOS A PROFUNDIDAD TOTAL: 73.00 m TALADRO: DELTA BASE 520 Il (T11)
PROYECTO: METRO L1 (Pruebas de Carga) ORIENTACION: Vertical
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. 45.70mpepsito lacustre limo-arenoso de tamario fino 2594 .
] compuesto por arcillas y cuarzo. Presenta color ]
46.00 marron oscuro, hu_medo, de sueltp amuy suelto y 46.00
- con plasticidad baja a nula.(Continuatién) 4
178 ||/ |mMA3s HQ » . . . . ]
4 Deposito lacustre limo-arcilloso bien seleccionado 4
- de color marrén oscuro compuesto por fragmentos - k
A de cuarzo de tamafio fino a forma de clasto A o
] arenoso alterado de color blanco, micas y arcillas. ] g
il Humedo, consistencia compacta a densa y il z
47.00 — plasticidad baja a media. 47.00
4 47.55m 2502 45 .
B B NL-NP
u L, . . " g - Gi :=0%
1100 Sgg‘ 4'%10 SPT |0 SM Deposito lacustre limo-arenoso de tamafio fino con 1 @ prisvssdin oA
4 asy | = lentes de arena de grano fino, compuesto por 4 Y:‘gﬂ%jgng;’mz
48.00 BRI arcillas (se destaca arcilla azulosa con habito 48.00 :
] B granular en zonas <= 5 mm de diametro) y cuarzo. ]
4 Presenta color amarillo moderado principalmente 4
4 pero localmente puede variar el color, seco a 4
A hdmedo, suelto y con plasticidad baja a nula. A
49004 |\ | || e 49.00
155 MA-40 HQ | ]
50.00+  (/\| | | | 50.00
o I R S U I A - CAJA NUMEROQ: 12
e N - W =23.4%
- |l 1l lepT. |lEQQl ool - . LL=37%
J100 | | |SPT-15881 gpp 1700 cL 1 xe— ol sy
i 41 (1 6) 777777777 i . Gravas: = 0%
Al :=5%
51.00 SR 51.00 _Finos=o5
) B 51.60m 240840
(Continua en la Pagina Siguiente) CONVENCIONES
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MUESTRA% Muestra Alterada

Standard Penetration
Test

- Muestra inalterada

Suvl:Veleta de Laboratorio
Resistencia al corte no drenado
sin correccién por plasticidad

RP: Penetrémetro de Bolsillo

qu: Compresion Inconfinada

LL: Limite Liquido
LP: Limite Plastico

EXP-C:Expansién Controlada IA: Aplanamiento
EXP-L:Expansion Libre en Probeta Am: Azul de Metileno
Ym: Peso Unitario Total (E): Solidez

MO: Materia Organica Gs: Gravedad Especifica

PH: Prueba de acidez del suelo CBR Nat.: Muestra inalterada Natural

Qc-cp: Carga Puntual

Oc: Compresion Uniaxial en Roca

S¢ Traccion Indirecta (Método Brasilero)
Om: Compresién de nucleo de Concreto




REGISTRO SUELO/ROCA - TABLOIDE METRO L1 (Pruebas de Carga) SQLSERVIDOR.INGETEC.COM.CO: BDPROYECTOSINVESTIGACIONES 8/1/19

S ) INGETEC LOCALIZACION: CRA 78 CALLE 42 COORDENADAS PERFORACION PT-PLMB-PC-07 HOJA9 de 12
Cra 6 No 30a-30 ) »
s/ FINGETEC  Bogota/110311 FECHA COMIENZO: 27-10-18 ORIGEN: CARTESIANAS BOGOTA
= Tel.: 571 3238050 a1 , oT A
Fax 571 2884531 FECHA FINAL: 04-11-18 ESTE: 90816.00 m BOG
REGISTRADO POR: BARRANTES R ARLEY A NORTE: 102 102.00 m M EJ o R
CLIENTE: ALCALDIA MAYOR DE BOGOTA - IDU .
GEOLOGO: SILVA S SERGIO E COTA: 2,550.00 msnm PARA TODOS
CODIGO: 4816 REVISO: ARIAS V CARLOS A PROFUNDIDAD TOTAL: 73.00 m TALADRO: DELTA BASE 520 IIl (T11)
PROYECTO: METRO L1 (Pruebas de Carga) ORIENTACION: Vertical
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i Depdsito lacustre limo-arcilloso bien seleccionado i
] 100 MA-42 HQ de color marroén claro compuesto por fragmentos de ]
i cuarzo de tamafio fino a forma de clasto arenoso i
4 alterado de color blanco, micas y arcillas (se 4
T destaca arcilla azulosa con habito granular en A
] zonas <= 5 mm de diametro). Himedo, ]
53.00 - consistencia compacta a densa y plasticidad media |53 oo
- a alta.(Continuation) 4
4 - LL =26%
4 SPT- 9-10- 4 _ LP=13%
- 100 12 SPT CL 4 Al 0 Gravas: = 0%
_ 43 (22) J : Argnas: =38%
54.00 54.00 Ym- 16 680
] ] CAJA NUMERO: 13
55.00 55.00
] 55.20m 2494 ]
4100 | | |MA-44 HQ [ ]
T T N Y R EEEEEEES Deposito lacustre limo-arenoso de tamafio fino con A
] o lentes de arena de grano fino, compuesto por ]
e arcillas (se destaca arcilla azulosa con habito d
I e R PRSI granular en zonas <= 5 mm de diametro) y cuarzo 4
S T I A N A RS en cristales redondos y esféricos. Presenta color A
56.00 7 e marrén medio, seco a humedo, suelto y con 56.00 7
4 N e plasticidad baja a nula. Presenta arenas mas 4
| A A FECE RSP gruesas hacia el tope. -
H T e e - W =18.4%
4 spT- | 911 | 4 : NLNP
4 100 45 11 SPT |-.::e. SM N & [ Gravas: = 0%
] @) e 57.00m 2493 ] : ﬁ%?':%%%
5700 —— 11— - 57.00 -
4 4 LL=27%
Y R CL- Depésito lacustre limo-arcilloso bien seleccionado SRR o
] R ML de color marrén claro compuesto por fragmentos de ] Arenas: = 2%
Y N I cuarzo de tamafio fino a forma de clasto arenoso ] Finos: = 98%
= v alterado de color blanco, micas y arcillas. Himedo, u
= vy consistencia compacta a densa y plasticidad media A
] RN a alta. Se puede evidenciar laminacion localmente. ]
B AT I N R ST CAJA NUMERO: 14
58.00 7100 MA-46 HQ | 58.00 ]
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MUESTRA% Muestra Alterada

Test

Standard Penetration - Muestra inalterada

Suvl:Veleta de Laboratorio

Resistencia al corte no drenado

sin correccién por plasticidad

RP: Penetrémetro de Bolsillo

LL: Limite Liquido

LP: Limite Plastico

qu: Compresion Inconfinada
MO: Materia Organica

EXP-C:Expansién Controlada
EXP-L:Expansion Libre en Probeta Am: Azul de Metileno

Y m: Peso Unitario Total

Gs: Gravedad Especifica
PH: Prueba de acidez del suelo CBR Nat.: Muestra inalterada Natural

IA: Aplanamiento Oc-cp: Carga Puntual
Oc: Compresion Uniaxial en Roca
S¢ Traccion Indirecta (Método Brasilero)

Om: Compresién de nucleo de Concreto

(E): Solidez
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CLIENTE: ALCALDIA MAYOR DE BOGOTA - IDU

LOCALIZACION: CRA 78 CALLE 42

FECHA COMIENZO: 27-10-18

FECHAFINAL: 04-11-18

REGISTRADO POR: BARRANTES RARLEY A

GEOLOGO: SILVA S SERGIOE

COORDENADAS

ORIGEN: CARTESIANAS BOGOTA

ESTE:
NORTE:

PERFORACION

PT-PLMB-PC-07

HOJA 10 de 12

90 816.00 m

102 102.00 m

COTA: 2,550.00 msnm
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REGISTRO SUELO/ROCA - TABLOIDE METRO L1 (Pruebas de Carga) SQLSERVIDOR.INGETEC.COM.CO: BDPROYECTOSINVESTIGACIONES 8/1/19

, : , . PARA TODOS
CODIGO: 4816 REVISO: ARIAS V CARLOS A PROFUNDIDAD TOTAL: 73.00 m TALADRO: DELTA BASE 520 Il (T11)
PROYECTO: METRO L1 (Pruebas de Carga) ORIENTACION: Vertical
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- Depdsito lacustre limo-arcilloso bien seleccionado A
] de color marroén claro compuesto por fragmentos de ]
4 cuarzo de tamafio fino a forma de clasto arenoso
59.00 . ! 5 59.00
alterado de color blanco, micas y arcillas. Himedo, 4
. consistencia compacta a densa y plasticidad media . Suvl = 0.16kgfem?
] a alta. Se puede evidenciar laminacién ] RP = 0.25kg/om?
] localmente.(Continuatién) ] _ p o3k
| 100 MI-47 TS CL 1® E| Gravas: = 0%
4 - Arenas: =21%
2 2 Finos: = 79%
7] _ qu = 89.87Kpa
60.00 60.00
61.00 — EERERERES 61.00
1100 | | |MA-48 HQ [ ]
62.00—- |/ || | | | 62.00
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4 spT- 1915 | 4 : LP = 23%
-4 100 49 18 SPT |.....:... CH _ HAa— 0 g::x::g fg;’fz
- @3) | | - oo 919
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B T A I il S
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1100 | || [MA-50 HQ | ]
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Test

Standard Penetration - Muestra inalterada

Suvl:Veleta de Laboratorio
Resistencia al corte no drenado
sin correccién por plasticidad

RP: Penetrémetro de Bolsillo

LL: Limite Liquido
LP: Limite Plastico

qu: Compresion Inconfinada
MO: Materia Organica

EXP-C:Expansién Controlada IA: Aplanamiento
EXP-L:Expansion Libre en Probeta Am: Azul de Metileno
Ym: Peso Unitario Total (E): Solidez

Gs: Gravedad Especifica

PH: Prueba de acidez del suelo CBR Nat.: Muestra inalterada Natural

Qc-cp: Carga Puntual

Oc: Compresion Uniaxial en Roca

S¢ Traccion Indirecta (Método Brasilero)
Om: Compresién de nucleo de Concreto
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Cra 6 No 30a-30
Bogota/110311
Tel.: 571 3238050

Fax: 5712884531

CLIENTE: ALCALDIA MAYOR DE BOGOTA - IDU

LOCALIZACION: CRA 78 CALLE 42

FECHA COMIENZO: 27-10-18

FECHAFINAL: 04-11-18

REGISTRADO POR: BARRANTES RARLEY A

GEOLOGO: SILVA S SERGIOE

COORDENADAS

ORIGEN: CARTESIANAS BOGOTA

PERFORACION PT-PLMB-PC-07

HOJA 11 de 12

ESTE:

90 816.00 m

NORTE:

102 102.00 m

COTA: 2,550.00 msnm

BOGOTA
MEJOR

REGISTRO SUELO/ROCA - TABLOIDE METRO L1 (Pruebas de Carga) SQLSERVIDOR.INGETEC.COM.CO: BDPROYECTOSINVESTIGACIONES 8/1/19

CODIGO: 4816 REVISO: ARIAS V CARLOS A PROFUNDIDAD TOTAL: 73.00 m TALADRO: DELTA BASE 520 Il (T11) PARA TODOS
PROYECTO: METRO L1 (Pruebas de Carga) ORIENTACION: Vertical
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- Depdsito lacustre limo-arcilloso bien seleccionado A
] de color marroén claro compuesto por fragmentos de ]
i cuarzo de tamafio fino a forma de clasto arenoso i :
4 alterado de color blanco, micas y arcillas. Himedo, 4 : W =796%
71 100 SPT- 39:;%8' SPT cH consistencia compacta a densa y plasticidad media . ! l: 5 e
] 51 (71) a alta. Se puede evidenciar laminacion ] : Gravas: = 0%
66.00 localmente.(Continuatioén) 66.00 léifgggizg,y/:
] ] CAJA NUMERO: 16
67.00 — 67.00
1100 | | [MA-52 HQ [ ]
68.00 — 68.00
L T EE R 68.55m 2481.45 -
e O I D - LL =28%
_ SPT 18-27- | . . — - LP=15% 4/11/2018 N.A. (0.00) m ()
4100 T 34 SPT |...ii.i. CL Deposito lacustre limo-arenoso de tamafio fino, ] = OA Gravas: = 0%
4 8 ey [ compuesto por arcillas y cuarzo en cristales 4 AN o,
69.00 +— 11— redondos y sub-esféricos. Presenta color marrén 69.00 ¥m = 18.95kN/m?
] R oscuro amarillento, humedo, suelto y con ]
| e Y plasticidad baja a nula. i
70.00+ (/| 0 e 70.00
1100 | | |MA-54 HQ [ ]
71.00+ | || | | | 71.00
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- Muestra inalterada

Suvl:Veleta de Laboratorio

Resistencia al corte no drenado

sin correccién por plasticidad

RP: Penetrémetro de Bolsillo

LL: Limite Liquido

LP: Limite Plastico

qu: Compresion Inconfinada
MO: Materia Organica

PH: Prueba de acidez del suelo CBR Nat.: Muestra inalterada Natural

EXP-C:Expansién Controlada IA: Aplanamiento
EXP-L:Expansion Libre en Probeta Am: Azul de Metileno
Ym: Peso Unitario Total (E): Solidez

Gs: Gravedad Especifica

Qc-cp: Carga Puntual

Oc: Compresion Uniaxial en Roca

S¢ Traccion Indirecta (Método Brasilero)
Om: Compresién de nucleo de Concreto
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Tel.: 571 3238050
Fax: 571 2884531

CLIENTE: ALCALDIA MAYOR DE BOGOTA - IDU

LOCALIZACION: CRA 78 CALLE 42

FECHA COMIENZO: 27-10-18

FECHAFINAL: 04-11-18

REGISTRADO POR: BARRANTES RARLEY A

GEOLOGO: SILVA S SERGIOE

COORDENADAS

ORIGEN: CARTESIANAS BOGOTA

PERFORACION

PT-PLMB-PC-07

HOJA 12 de 12

ESTE: 90816.00 m

NORTE: 102 102.00 m

COTA: 2,550.00 msnm

BOGOTA
MEJOR

REGISTRO SUELO/ROCA - TABLOIDE METRO L1 (Pruebas de Carga) SQLSERVIDOR.INGETEC.COM.CO: BDPROYECTOSINVESTIGACIONES 8/1/19

. . , : PARA TODOS
CODIGO: 4816 REVISO: ARIAS V CARLOS A PROFUNDIDAD TOTAL: 73.00 m TALADRO: DELTA BASE 520 IIl (T11)
PROYECTO: METRO L1 (Pruebas de Carga) ORIENTACION: Vertical
® VALOR RP Kg/lcm2 ®
S 2 o
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< |5 z .| 2|33 DESCRIPCION < Lt SPTNYACOR A, = 2 REGISTRO FOTOGRAFICO OBSERVACIONES
= < ' =4 o & S < = H——e— 2]
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2 | 5|5 & | & o a 9 D 5 o
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: SPT- 28-33- : W'\TL%'%‘_;)%
4100 41 SPT _ [ ) A Gravas: = 0%
T % (74) u Arenas: = 91%
72.00 72.00m 2478.0075 00 Finos: = 9%
A Depdsito lacustre limo-arcilloso bien seleccionado A
] 100 MA-56 HQ 72.40mde color azul palido compuesto por micas y arcias; ]
i (se destaca arcilla azulosa con habito granular en i
4 3844 zonas <= 5 mm de diametro). Himedo, 4 NL-NP
- _ |38-44- i i ici i - Gravas: = 0%
1 89 SPT. 50 SPT consistencia compacta a densa y plasticidad media ] 0 Prekiiacipio)
7 57 (94) a alta. 4 Finos: = 33% 00
= 3 +
73.00 73.00m 2477.0073 o ¥m = 21.11kN/m A (0.00) m (+)
Deposito lacustre limo-arenoso de tamafio fino,
compuesto por arcillas y cuarzo en cristales
redondos y sub-esféricos. Presenta color marrén
oscuro amarillento, himedo, suelto y con
plasticidad baja a nula.
FIN DE PERFORACION A 73.00m
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MUESTRA% Muestra Alterada

Standard Penetration - )
Test Muestra inalterada

Suvl:Veleta de Laboratorio

Resistencia al corte no drenado
sin correccién por plasticidad
RP: Penetrémetro de Bolsillo

LL: Limite Liquido
LP: Limite Plastico

EXP-C:Expansién Controlada IA: Aplanamiento
EXP-L:Expansion Libre en Probeta Am: Azul de Metileno
qu: Compresioén Inconfinada ¥ m: Peso Unitario Total (E): Solidez

MO: Materia Organica Gs: Gravedad Especifica

PH: Prueba de acidez del suelo CBR Nat.: Muestra inalterada Natural

Qc-cp: Carga Puntual

Oc: Compresion Uniaxial en Roca

S¢ Traccion Indirecta (Método Brasilero)
Om: Compresién de nucleo de Concreto




ANEXO 3



ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

RESUMEN DE RESULTADOS DE ENSAYOS DE LABORATORIO Y CAMPO DE LA PERFORACION DEL SITIO PT-PLMB-PC-07

Perforacion SPT c S Campo [kPa] Geboratorio Taboratorio [kPa]
Prof,[m] | Prom ""’"l:r’s‘""" r::::sv‘nm“;:lgu ) Lun'::&l wn | L | P | 1P | Gravas | Arenas | Finos | y | uUScs | cc | cr | o,(Pa) | e, | Gs | OCR | Rpt | Rp | wsTi | vsT, vsTy | vsT (1081 compor. | s, (19;’;“""" - (:'9‘;7}’“' Chandier (1osey | VSTex | P | VST | Su-qui2
7 | 155 | 200 | 178 | 100 46 10| 16 19 148|200 | 160 | 40 | 00 | 400 | 600 |00 | cL 00 Transicion C 00
7 | 250 | 3.00 | 275 | 100 0 0 340 | 160 | 180 0.0 20 | 880 |00 | CL 0.0 Cohesivo 0.0
7 | 455 | 500 | 478 | 100 2 2|3 5 6 [287]27.0 [ 140|180 00 | 800 | 700 [197] OL 00 Cohesivo 00
7 | 620 | 650 | 635 | 100 0 0 NL_ | NP | 00 | 00 | 780 | 220 |00 | SM 0.0 Cohesivo 0.0
7 | 755 | 800 | 778 | 100 8 [ 10| 14| 24 28 | 172|180 [ 160 | 20 | 00 | 420 | 580 | 00 | ML 00 Granular 00
7| 9.65 | 1055 | 10.10 | 100 0 0 [30.1] 420 | 190 | 230 00 10 | 990 [ 193] Ol 100 | 981 294 | 781 | Cohesivo .1 | 294 395
7| 1055 | 11.00 | 10.78 | 10.0 a7 e 16 19 190210 [17.0 | 40 | 00 | 410 | 590 |203| ML 0.0 Transicion C 00
7| 1265 | 1355 | 13.10 | 100 0 0 260 | 140 | 120 00 | 390 | 610 | 00 | Cl 025 | 245 o8 Cohesivo 23] 08
7 | 1355 | 14.05 | 1380 | 10,0 0.0 0.081| 0.087 064 | 2.67 1250 | 604 Cohesivo | 18 3 3 09 1466
7| 1600 | 1685 | 16.43 | 10.0 0 0 [907 1820 510 [131.0] 00 20 | 80 [14.1| ©oH 040 | 392 39 | 147.7] Cohesivo 196 | 39 738
7 | 1685 | 17.30 | 17.08 | 100 | 11 | 12 | 18 | 30 35 NL | NP | 00 | 00 | 520 | 480 |00 | sm 00 Cohesivo 00
7| 2000 | 2050 | 20.25 | _10.0 0 0 37.0 | 220 | 15000 180 | 820 | 00 | CL 0.0 Cohesivo 0.0
7 | 2055 | 21.00 | 2078 | 100 7179 16 19 265 350 [ 200 | 150 | 00 150 | 850 [19.1] cL 00 Cohesivo 00
7| 2250 | 2300 | 2275 | 10.0 0 0 230 | 150 | 80 | 00 | 280 | 720 |00 | cL 0.0 Cohesivo 0.0
7| 2855 | 24.00 | 23.78 | 10.0 58 |14 2 2 177 NL | NP |00 | 00 | 890 | 110 [187] sP 00 00
7| 2655 | 27.00 | 2678 | 100 | 12 | 14 | 2t 35 41 |187] NL | NP | 00 | 00 | 780 | 220 |00 | sM 0.0 Cohesivo 0.0
7 | 2955 | 30.00 | 2978 | 100 | 30 | 40 | 32 | 72 84 |232] 810 | 170 [140| 00 | 210 | 700 [188] oL 00 Cohesivo 00
7| 3050 | 31.00 | 30.75 | 10.0 0 0 NL | NP | 0.0 | 00 | 700 | 300 |00 | SM 0.0 Cohesivo 0.0
7| 8250 | 3355 | 33.08 | 10,0 o 0 2100 1640 660 | 00 | 600 | 400 | 0.0 | 00 Cohesivo 00
7| 3355 | 3400 | 33.78 | 10.0 5 |24 |24 | a8 56 | 259 420 | 210 [21.0| 00 | 290 | 710 | 00 | © 0.0 Cohesivo 0.0
7 | 3655 | 37.00 | 3678 | 10,0 5 |10 |22 | a2 37 | 21.0] 850 | 150 200 00 | 250 | 750 [185] © 00 Cohesivo 00
7| 3750 | 38.00 | 37.75 | 10.0 0 0 250 | 150 | 100 | 00 | 490 | 510 | 00 | Cl 0.0 Cohesivo 0.0
7 | 3005|3950 | 3928 | 100 | 17 | 25 | 27 | 52 61 | 194] 210 | 150 | 60 | 00 | 660 | 340 | 00 | SC 00 Transicion C 00
7| 4155 | 4200 | 4178 | 10.0 o [ 10| 12| 2 2 |202| NL | NP | 00 | 00 | 820 | 180 |203] SM 0.0 Cohesivo 0.0
7 | 4455 | 4500 | 4478 | 100 | 15 | 13 | 15 | 28 38 |232 NL | NP [ 00| 00 | 810 | 100 [ 00| sm 00 Cohesivo 00
7| 47.55 | 48.00 | 47.78 | 10.0 48 [ 10 18 21 |210] NL | NP | 00| 00 | 840 | 160 |182] sM 0.0 Cohesivo 0.0
7 | 5055 | 51.00 | 5078 | 10,0 5 8|8 16 19 234370 [ 150 | 220| 00 50 | 650 |00 | cL 00 Cohesivo 00
7| 5355 | 5400 | 53.78 | 10.0 o |10 | 12| 2 26 | 223 260 | 130 [ 13.0| 00 | 380 | 620 |187| oL 0.0 Cohesivo 0.0
7 | 5655 | 57.00 | 56.78 | 10.0 9 11 |1 2 2 |64 NL | NP [ 00| 00 | 620 | 380 | 00| sm 00 Cohesivo 00
7| 57.00 | 57.50 | 57.25 | _10.0 0 0 240 | 170 | 70 |00 20 | 880 |00 | CL 0.0 Transicion C 0.0
7 | 5910 | 60.00 | 5955 | 10.0 0 0 |245] 270 [ 160 | 110| 00 | 210 | 790 [189]| CL |o0.118] 0.036 082 | 264 025 | 245 157 | 89.9 | Cohesivo 123 | 16.7 449
7| 6255 | 63.00 | 6278 | 100 | 15 | 15 | 18 | 33 39 | 343 600 | 230 360 | 00 90 | 10 [190] ©OH 0.0 Cohesivo 0.0
7 | 6555 | 66.00 | 6578 | 100 | 34 | 38 | 83 | 71 83 | 79.6|1150] 310 | 840 00 40 | 60 |00 | OH 00 Cohesivo 00
7 | 6855 | 69.00 | 6878 | 100 | 18 | 27 | 34 | 6t 71 | 263 280 | 150 | 13.0| 00 | 460 | 540 |18.0| oL 0.0 Cohesivo 0.0
|prpL 7 | 7155 | 7200 | 71.78 | 100 | 28 | 33 | at 7 86 NL | NP |00 | 00 | o0 | 90 |00 | sw 00 00
PT-PLMB-PC-07 | 7255 | 73.00 | 7278 | 100 | 38 | 44 | 50 | o4 110|146 NL | NP [ 00| 00 | 670 | 830 |21.1] sm 0.0 Cohesivo 0.0




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

RESUMEN DE RESULTADOS DE ENSAYOS DE LABORATORIO Y CAMPO DE LA PERFORACIONES CERCANAS

Perforacion PT < < Campo (kPa] Taboratorio [kPa] Laboratorio [kPa]
Nivel ; - Compresién
Perforacion Prof,im] | Prom |fredtico| penermacion | Neweo wn w e P |8 aronas| Finos | y | uscs | cc | cr |ou(Pa)| e | as | Ao | Ao [vs7e|vsT, | vsT, | ver | Compresién | Compresion | oo\ pirects | Triaxial-cu Si:!ple Comport.  |Youmene| 1 | Si | Bjotrum | Morris et | chan cane{ AP | VST | quz
| "Sraoa> | loolpes] | golpes) s Inconfinada | Inconfinada e = || 5SS
sL125 200 [ 260 | 230 | 112 | 7 |12 22| 34 | 40 - 16.0
sL1.25 300 [ 360 330 | 112 [ 7|5 |5 | 10 | 12 E 160
sL125 360 | 420 | 390 | 112 169 | 210 | 170 | 40 |00 |59 | 341 | 177 | smsc 05 53.0 Transicion G | 17.7 | 4.0 265
sL1.25 600 [ 660 630 | 112 |7 |7 |6 | 13 | 15 - 160
sL125 750 [ 810 | 780 | 112 [ 4 | 7 |6 | 13 | 15 | 189 | 220 | 170 | 50 | 00 |525| 475 sM-sc Transicion G | 16.0 | 5.0
sL1-25 9.00 | 9.60 | 930 | 112 307 | 420 | 230 | 190 |00 | 77 [ 923 | 181 | oL Cohesivo | 181 | 19.0
sL125 1000 | 11.00| 1050 | 112 02 | 157 - 16.0 N |10 08 | 09 | 141
sL1.25 11.00 | 12.00 | 1150 | 112 05 | 441 E 160 N | 10 08 | o8 |385
sL125 1200 | 12.60 | 12.30 | 112 315 | 460 | 250 | 210 |00 | 12|88 | 168 | oL 02 | 157 07 65.7 Cohesvo | 16.8 [21.0| NP [ 1.0 08 | 08 |187 329
sL1.25 1440 | 15.00 | 14.70 | 112 383 | 480 | 250 | 230 | 0.0 | 25 | 975 | 151 | cL | 0584|0045 134 03 | 245 06 549 Cohesivo | 151 230 | NP | 1.0 08 | 08 |209 275
sL125 15.00 | 1650 | 16.75 | 112 01| o8 - 16.0 NP |10 08 | 08 | 84
sL1.25 1650 [ 17.10| 1680 | 112 [ 3 11|17 | 28 | 33 04 | 383 E 160 N |10 08 | 09 |308
sL125 1800 | 1860 1830 | 112 [ 1 |2 |2 | 4 5 05 | 491 - 16.0 N |10 08 | 09 |4s0
sL1.25 20.00 | 20.50 | 2025 | 11.2 04 | 383 E 160 N | 10 08 | 09 |343
sL125 2050 | 21.60 [ 2105 | 11.2 04 | 33 - 16.0 NP |10 08 | 09 |308
sL1.25 2160|2220 2190 | 112 | 3 | 1| 1| 2 2 |96 - NP 00 | 819 181 sM E 180
sL125 2250|2310 (2280 | 112 | 4 | 4 |11 | 15 | 18 - 16.0
sL1.25 2400|2460 [2430| 112 | 5 | 5 |5 | 10 | 12 E 160
sL125 2550 | 26.10 (2580 | 112 | 3 [ 2 |5 | 7 8 [201| 410 | 220 | 190 | 00| 12 | o8 oL Cohesivo | 16.0 | 19.0
sL1.25 27.00|27.60 [2730| 112 | 4 | 3 |5 | 8 9 05 | 441 - 160 N | 10 08 | 09 |a309
sL125 30.00 | 30.60 3030 | 11.2 311 | 430 | 250 | 180 | 0.0 | 07 | 993 oL 05 | 500 17 160.7 Cohesvo | 16.0 [ 180| NP [ 1.0 08 | 09 |455 849
sL1.25 3150|3210 3180 | 112 | 3 [ 4 | 7 | 11 13 | 222| 260 | 200 | 60 | 0.0 | 00 |100.0 cLML 05 | 451 Transicion G | 160 | 6.0 | NP | 13 13 | o9 |s29
sL125 3450|3510 (3480 | 112 |12 |18 | 20 | 38 | 44 - 16.0
sL1.25 36.00 | 36.60 3630 | 11.2 220 | 240 | 190 | 50 | 0.0 | 09 | 991 | 184 | cLML | 0293 0.032 075 12 1187 Transicion G | 184 | 5.0 50.4
sL125 3750|3810 (3780 | 112 | 2 |2 |6 | &8 9 01| o8 - 16.0 Nt 10 | o9 | 98
sL1.25 39.00(39.60 (3930 112 | 5 | 9 | 9| 18 | 21 [227| 410 | 210 | 200 | 00| 57 | e43 oL Cohesivo | 160 | 200
sL125 43.00 | 43.50 [ 4325 | 11.2 11 | 1030 - 16.0 N |10 08 | 08 |ot1
sL1.25 4350 | 44.00 [ 4375 | 11.2 12 | 1128 E 160 NP | 08 06 | 08 |89
sL1-25 45.00 | 45.60 4530 | 11.2 456 | 680 | 200 | 39.0 | 0.0 | 0.0 1000 176 | CH Cohesivo | 17.6 | 30.0
sL1.25 4650 | 47.10 (4680 | 112 |12 |17 | 33| S0 | 58 - 160
sL125 48.00|48.60 (4830 | 112 | 5 | 4 |6 | 10 | 12 - 16.0
sL1.25 4850 | 49.50 [ 49.00 | 11.2 09 | 834 E 160 N | 1o 08 | o8 |708
sL1-25 49.50 | 50.00 [ 4975 | 11.2 08 | 814 - 160 NP | 10 08 | 08 |e90
SL1-26 300 060 | 330 | 96 |2 |2 ]3| 5 g E 60
sL1-26 450 [ 510|480 | 06 [2 |4 |3 | 7 8 - 16.0
sL1.26 600 [ 660 | 630 | 96 |7 |11 |12| 23 | 27 E 160
sL1-26 9.00 | 0.60 | 930 | 06 210 | 240 | 160 | 80 | 00| 413 587 oL 00 | 310 Cohesivo | 16.0 | 80
sL1-26 1080 | 11.40 | 11.10| 96 03 | 284 - 160 Ne |10 08 | 09 |267
sL1-26 1200 | 12.60 | 1230 | 06 337 | 470 | 230 | 240 | 0.0 | 82 | 968 | 171 | oL | 0409 | 0.030 108 04 | 392 08 755 Cohesvo | 17.1 [240| NP [ 1.0 07 | 08 |31 378
sL1.26 1300 | 14.00 | 13.50 | 96 05 | 441 - 160 Ne |10 07 | o8 |372
sL1-26 1400 | 1450 | 14.25| 06 02 | 196 - 16.0 NP | 06 06 | 06 |115
sL1.26 15.00 | 15.60 | 15.30 | 96 220 | 1490 | 420 | 1070 | 0.0 | 80.9 | 19 cH Cohesivo | 160 [107.0
sL1-26 1650 [ 17.10| 1680 | 06 | 7 11|19 | 20 | 35 - 16.0
sL1.26 1800 | 1860 1830| 96 [ 3 |3 |5 | 8 9 |46 | 480 | 250 | 200 | 00 | 345 | 655 oL Cohesivo | 160 | 230
sL126 1080 | 20.40 | 20.10 | 06 279 | 450 | 260 | 190 | 0.0 | 108|892 | 168 | cL | 0436 | 0.035 101 12 1107 Cohesivo | 168 | 19.0 598
sL1.26 2250|2310 (2280 96 | 6 | 7 |8 | 16 | 19 [196| - NP 00 | 753 | 247 sM - 180
sL1-26 24.00 | 24.60 [ 2430 | 9.6 287 | 410 | 250 | 160 | 0.0 119|881 | 178 | oL 06 63.1 Cohesivo | 17.8 | 160 315
sL1-26 27.00 | 27.60 [ 2730 | 956 280 | 440 | 240 | 200 | 00| 58 | 942 oL 13 1262 Cohesivo | 160 | 200 63.1
sL126 2850|2010 2880 | 96 | 2 |2 |6 | &8 9 - 16.0
sL1.26 3150|3210 (3180 | 96 | 8 |11 |12| 23 | 27 E 160
sL126 33.60 | 34.20 3390 | 9.6 207 | 250 | 190 | 60 | 0.0 |31.6| 684 | 190 | CLML 08 795 Transicion G | 19.0 | 6.0 39.7
sL1.26 36.00 | 36.60 3630 | 9.6 slo| 17 | 2 - 160
sL126 3750 | 38.10 (3780 | 9.6 | 5 |16 | 14| 30 | 35 [213| 260 | 170 | 0 | 00 | 386 614 oLML Cohesivo | 16.0 | 9.0
sL1.26 44.00| 44.40 4220 | 956 305 | 470 | 250 | 220 |00 | 57 | 943 | 175 | oL Cohesivo | 175 | 220
sL126 45.00|45.60 (4530 96 | 6 | 6 |8 | 14 | 16 - 16.0
sL1-26 46.50|47.10 (4680 | 9.6 | 4 | 4 | 6 | 10 | 12 |20 | 350 | 200 | 150 |00 |357 | 643|189 | oL Cohesivo_| 189 | 150
SL127 300 [ 360 | 330 | 50 | 7 | 8] 9| 17 | 20 E 16.0
st1.27 660 [ 720 690 | 50 [6 |8 10| 18 | 21 |72 - NP 0.1 | 792 | 207 sM E 180
sL127 9.00 | 050 | 925 | 50 27.1 | 450 | 220 | 230 |00 | 13 |987 | 181 | oL 09 83.4 Cohesivo | 18.1 | 23.0 47
sL1.27 1020 | 10.80| 1050 | 50 [10 |13 | 12| 25 | 29 - 160
sL127 1220 | 1270 | 1245 | 50 326 | 470 | 233 | 240 | 0.0 | 10 | 900 | 185 | oL 13 1246 Cohesivo | 185 | 24.0 623
sL1.27 1400 | 1460 | 1430 | 50 50.4 | 1020 | 409 | 610 | 0.0 | 11 | 988 cH | 0971 | 0.000 197 Cohesivo | 160 | 61.0
sL127 1760 1820|1700 | 50 [ 5 |5 |5 | 10 | 12 |2a5| - NP 00 | 642 | 368 sM - 18.0
sL1.27 2110|2170 [2140| 50 |10 | 9 |8 | 18 | 21 [215| - NP 0.1 | 865 | 134 sM E 180
sL127 2450|2510 (2480 | 50 | 5 | 7 | 7| 14 | 16 - 16.0
sL1.27 27.80| 2840 [28.10| 50 |12 10| 7 | 17 | 20 |260| 410 | 190 | 220 | 00 | 374 626 oL Cohesivo | 160 | 220
sL127 3140|3200 (3170 50 |16 |23 |23 | 46 | 54 - 16.0
sL1.27 32.60 | 33.00 [ 3280 | 5.0 208 | 460 | 240 | 220 |00 | 13| 987 | 189 | oL 13 1285 Cohesivo | 189 | 220 643
sL127 3440 35.00 (3470 | 50 |20 |22 |50 | 72 | es - 16.0
st1.27 37.70|38.30 [38.00| 50 |15 |26 |27| 53 | 62 [ 171 | 200 | 140 | 60 |02 | 601|307 sm-sc Transicion G | 160 | 6.0
sL127 40.60 | 41.00 [ 4080 | 5.0 331 | 420 | 230 | 190 |00 | 17 | 983 | 170 | oL 10 7.1 Cohesivo | 17.0 | 19.0 486
sL1.27 4150|4210 [4180| 50 |6 | 5|7 | 12 | 14 - 160
sL127 4450 | 44.90 4470 | 5.0 306 | 480 | 220 | 260 | 0.0 | 14 | 986 | 169 | oL 12 1207 Cohesivo | 16.9 | 260 60.3
sL1.27 45.00|45.60 [4530| 50 | 9 | 8 |8 | 16 | 19 - 160
sti-27 47.70| 48.30 [48.00| 50 |12 |10 12| 22 | 26 |190| - NP 00 | 856 | 144 sm - 180
SL128 300 [ 060 | 330 | 13 | 2|3 10| 18 | 15 E 60
sL128 450 [ 510 480 | 13 [3 |3 |3 | 6 7 - 160
sL1.28 600 660 630 | 13 [6 |9 |9 | 18 | 21 |188| - NP 00 | 810 190 sM E 180
sL128 750 (810|780 | 13 [2 |7 |7 | 14 | 16 |84 - NP 00 | 843 | 157 sM - 18.0
sL1.28 9.00 | 960 | 930 | 13 204 | 420 | 230 | 190 |00 | 13 | 987 | 172 | oL 14 1055 Cohesivo | 172 | 190 527
sL128 1050 | 11.10| 1080 | 13 [ 5|3 |6 | o 1 | 287 | a40 | 200 | 140 | 00 | 387 | 663 oL Cohesivo | 160 | 140
sL1.28 1350 1410|1380 | 13 [ 3 |3 |4 | 7 8 - 160
sL128 15.00 | 15.60 | 15.30 | 1.3 528 | 930 | 37.0 | 560 | 0.0 | 50 | 950 | 164 | CH 14 1383 Cohesivo | 164 | 560 69.2
sL1.28 1950 | 20.10| 1880 | 13 [ 7 12| 9 | 21 25 - 160
sL128 21.00| 2160 [2130| 13 322 | 470 | 240 | 230 |00 | 27 | 973 | 158 | oL 05 9.1 Cohesivo | 158 | 230 246
sL1.28 2250|2310 [2280| 13 | 7 [10| 7| 17 | 20 - 160
sL128 2400|2460 2430 13 | 4 |3 |5 | 8 9 - 160
sL1.28 2550|2610 (2580 13 | 4 | 8 |6 | 14 | 16 E 160
sL128 27.00| 27.60 [ 2730 | 13 87| - NP 0.0 | 860 | 140 sM - 180
sL1.28 2850|2010 (2880 | 13 | 7 | 7| 7| 14 | 16 E 160
sL128 30.00 | 30.60 (3030 | 13 |- NP 00 | 851 | 149 sM - 180
sL1.28 3150|3210 (3180| 13 | 4 | 9 | 9| 18 | 21 E 160
sL128 33.00|33.60 (3330 13 |13 | 11| 18| 20 | a4 - 160
sL1.28 3450|3510 (3480 | 13 |10 | 11| 12| 23 | 27 E 160
sL128 a7s0|se10|a780| 13 | 5|5 | 7| 12 | 14 - 160
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RESUMEN DE RESULTADOS DE ENSAYOS DE LABORATORIO Y CAMPO DE LA PERFORACIONES CERCANAS

Perforacion T G < Campo [kPa] Laboratorio [kPa] Laboratorio [kPa]
Nivel | esavooe ; . Compresian 7 7] 7]
Perforacion Prot,(m] | Prom |fredtico| penermscion | Neemeo | Neo wn w 13 P |8 aronas| Finos | y | uscs | cc | o |on(pa)| e, | @s | mp | Ao [vsTo|vsT, | vsTa | vsr f""‘";i‘s':" f""‘";i‘s':" Corte Directo | Triaxial-CU |  Simple Comport.  |Yrumess| 1P| Si | Bjerrum | Morris et ] AP | VST | qu2

= Sraoans | lgolpes] | [golpes] s inconfinada | Inconfinada — ol | Etioss) e

SL1-28 39.00 39,60 | 39.30 | 1.3 XN NP 00 | 511 | 489 P - 18.0

sL128 4050 [41.10 (4080 13 | 6 |6 |8 | 14 16 . 160

sL1-28 42,00 | 42,60 [ 42.30 | 1.3 302 | 430 | 240 | 190 [ 00| 21 [o79 | 183 | CL |0367 | 0.081 0.88 Cohesivo | 18.3 | 19.0

sL128 4350 [44.10 (4380 | 13 |5 |7 9| 16 19 - 16.0

sL1-28 45.00 | 45,60 [45.30 | 1.3 534 | - NP 0.0 | 120 | 880 ML 03 | 221 - 16.0

sL128 46.50 [47.10 (4680 | 13 |13 [13 (14| 27 | =2 E 16.0

sL1-28 48.00 | 48,60 [ 48.30 | 1.3 27.1 | 410 | 220 | 190 | 0.0 | 184 | 816 oL | o293 | 0032 075 15 1442 Cohesivo | 16.0 | 19.0 721

SL1-28 49.40 | 50,00 [49.70 | 1.3 14 1354 - 16.0 Ne | 10 08 09 |1215
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ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE
CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 | | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s arsa:t:m Ko Peak phi (°

15 3.134 B S 313481 137488 3.74E-06 9 39.88731 3 38 3182498 39.88731 0 0 0 0.33 0 148.45297 -0.11172 0 0 20)
152 3.134 431 S 343481 137488 3.67E-06 9 40.00875 4 38 3192187 40.00875 0 0 0 0.33 0 14867879 -0.111 0 0 20)
154 3.134 431 S 314078 15113 3.07E-06 9 4140751 % 38 33.0379 4140751 0 0 0 0.33 0 15078174 -0.11633 0 0 20)
156 3.152 56.2 S 302275 179969  2.06E-06 9 4281634 4 38 34.16197 4281634 0 0 0 0.33 0 15271907 -0.12481 0 0 20)
158 278 63.9 S 300195 241066  1.17E-06 10 4163427 % 38 3757336 47.09195 0 0 0 0.33 0 15873422 -0.14572 0 0 20)
16 3.072 97 S 297985 304713 7.24E-07 10 4131966 a7 38 40.67093 50.97423 0 0 0 0.33 0 163.99706 -0.16419 0 0 20)
162 3.086 1115 4 307498  3.60544  5.40E-07 1 4264625 0 0 44.2623 55.47542 14 217.58203 5.661 0.33 26.15384 169.9832 0 2.00027 192331 20)
164 3.066 1241 4 306040 408758  4.08E-07 1 424381 0 0 46.33641 58.07497 14 21652004 5.68469 0.33 2626327 17329057 0 201214 169617 20)
166 3.029 1397 4 300008 453876  3.12E07 1 4158705 0 0 47.66305 59.73769 14 21217883 561497 0.33 2594116 17533899 0 2.00367 152706 20)
168 2.905 1447 9 292587 489313  251E07 1 40.54271 0 0 48.33225 60.57642 14 20685058 5.49763 0.33 2539903 17634343 0 198925 141593 20)
17 2843 1451 9 284371 496418  2.28E07 1 39.38708 0 0 47.79425 59.90213 14 20095451 532145 0.33 2458508 175.48372 0 196721 139506 20)
172 2782 1337 4 276879 488421 221E07 10 38.33288 0 0 46.78133 58.6326 14 195.5759 5.13819 0.33 2373842 17388611 0 194377 141729 20)
174 268 1269 4 26983 461154 23307 10 37.34081 0 0 45.12748 565978 14 19051436 4.93937 033 2281988 17126094 0 191771 150043 20)
176 2632 127 4 263240 439761 241E07 10 36.41411 0 0 43.73655 5481647 14 18578627 4.76051 0.33 219935 16901472 0 189367 157274 20)
178 2.585 107.7 4 255602 426184 2.39E07 9 35.33823 0 0 4250013 53.27811 14 18020712 457895 033 215473 16698718 0 1.86865 162201 20)
18 2451 1064 4 247286 428787 2.18E07 9 34,1689 0 0 4178458 52.37001 1 17433112 441121 0.33 2037978 16575137 0 1.84495 161123 20)
182 2383 104 4 237928 440189 L89E-07 9 328535 0 0 41.22075 5166334 14 16761992 4.23906 0.33 19.58445 164757 0 182 156844 20)
184 2.305 1038 4 232865 44389 L76E07 9 32.13049 0 0 40.87156 51.22569 14 163.97697 41275 0.33 1906906 164.16039 0 1.80348 155463 20)
186 23 1023 4 231923 442963  L72E07 9 32.00234 0 0 40.85028 51.19902 14 16327725 4.07757 0.33 1883836 164.15561 0 179599 155754 20)
188 2355 1021 4 235461 432000 182E-07 9 32.49249 0 0 41,0487 514477 14 16577801 4.08882 0.33 1889035 164.56787 0 179768 159381 20)
19 2411 1014 4 238342 418546 LO7E-07 9 32.96064 0 0 41.06217 5146459 14 168.16653 4.00233 0.33 1890657  164.66975 0 179821 164858 20)
192 2.401 96.4 4 240487 3.9683¢  2.18E-07 9 33.18565 0 0 40.58695 50.86898 14 16931453 4.06024 0.33 18.75833 163.9377 0 179337 173868 20)
194 2.404 88.5 4 244929 369358 2.56E-07 9 33.80239 0 0 40.16255 50.33706 14 17246117 4.06285 0.33 1877037 163.31801 0 179377 186822 20)
196 2,544 86.5 4 259435 336372 3.38E07 9 35.82805 0 0 40.48147 50.73677 14 1827918 420332 0.33 1941932 164.05098 0 181474 2.05279 20)
198 283 86.8 4 281897 335702 3.92E07 10 38.96747 0 0 42.86054 53.71855 14 19881363 4.49658 0.33 2077422 16823489 0 185709 2.05887 20)
2 3.078 1106 4 2999 342576  A417E-07 1 4145325 0 0 45.08813 56.51045 14 2114915 472872 0.33 2184667 17201085 0 188934 2.01883 20)
202 3.078 1106 4 30747 359386  3.92E07 1 4257605 0 0 46.81967 58.68065 1 27.2472 483431 0.33 233452 17483627 0 1.90366 192478 20)
2.04 3.078 1106 4 29385 37813 3.18E07 1 40.54607 0 0 46.30373 58.03401 14 20686772 461979 0.33 234345 17394113 0 187434 182805 20)
2.06 2.644 1115 4 2788 396256  2.50E-07 10 38.52126 0 0 45.65778 57.22442 14 19653707 4.4029 0.33 203414 17283154 0 184376 174304 20)
2.08 2.645 1094 4 25893 423657  LO4E-07 10 35.72661 0 0 44.63928 55.9479 14 182.2786 41147 0.33 19009 17106047 0 180156 162838 20)
21 248 1082 4 255300 42132 188E-07 10 35.21361 0 0 44.2499 55.45087 14 17966125 4.02977 0.33 1861753 170.44002 0 178876 163683 20)
212 2535 1051 4 25438 390008 2.14E07 10 35.07842 0 0 43.04559 53.95047 14 17897154 395511 0.33 1827263 168.52882 0 177735 176747 20)
2.14 2617 84.4 4 250487 349453 2.54E-07 9 34.52816 0 0 41.07891 51.48557 14 176.16406 3.82879 0.33 17.68901  165.30157 0 175773 197229 20)
2.16 2363 73.1 4 241362 313637 286E07 9 33.24548 0 0 38.70662 48,5123 14 169.61982 3.63647 0.33 168005 16125032 0 172702 2.19587 20)
2.18 2.261 69.6 4 228012 300277 2.73E07 8 3137144 0 0 36.84412 46.1779 14 160.05839 3.41474 0.33 1577609 157.91655 0 169026 2.201 20)
22 2216 627 4 22362 280687  2.92E07 8 30.70137 0 0 3561676 44.63967 14 15663962 33063 0.33 1527512 15573579 0 16717 2.44958 20)
222 222 55.7 S 22100 257153 331807 8 30.38104 3 3 34.45366 43.18193 0 0 0 0.33 0 153.66747 -0.11779 0 0 20)
2.24 2.193 52.1 S 221683 232615 3.94E-07 8 30.47029 36 36 33.48558 4196859 0 0 0 0.33 0 15196277 -0.10961 0 0 20)
226 223 6.9 S 20182 233532 350607 8 29.08447 35 3 3265699 40.9301 0 0 0 0.33 0 15034637 -0.10715 0 0 20)
228 1924 49.4 S 196424 240127 27907 7 26.92408 34 35 3149625 39.4753 0 0 0 0.33 0 147.99937 -0.10506 0 0 20)
23 1731 452 4 175494 264007 182E-07 7 23.98897 0 0 3032075 38.00201 1 12230273 2553 0.33 1179487 145.47366 0 153022 258874 20)
232 1608 444 4 159501 279204 132607 6 2174504 0 0 29.13821 36.51989 14 11094411 233301 0.33 1078266 142.94258 0 1.48397 244143 20)
234 1444 4 4 149908 282395  L11E-07 6 20.39721 0 0 0 35.33655 14 10406739 2.19176 0.33 1012594 140.93787 0 145242 2.40012 20)
236 1443 386 4 145482 266471 LI3E07 6 1977267 0 0 27.22081 34.12803 14 100.88095 2.108 0.33 973894 13895638 0 143319 255022 20)
238 1475 337 4 15839 213188 1.98E-07 6 215749 0 0 26.84972 33.65164 14 110.07601 2.22618 0.33 1028494 138.48825 0 1.46018 3.1947 20)
24 1831 29 S 179463 165308  3.96E-07 6 24.52042 3t 34 2691812 33.73738 0 0 0 0.33 0 13007323 -0.0708 0 0 20)
242 2,075 263 S 197036 138215  6.46E-07 7 26.97582 ) 35 27.10194 33.96777 0 0 0 0.33 0 139.80334 -0.06287 0 0 20)
2.44 2.002 26.4 S 197638 134252 672607 7 27.05533 b 35 26.98741 33.82422 0 0 0 0.33 0 139.62555 -0.06081 0 0 20)
2.46 1849 269 S 186274 142622 525607 6 25.45959 3t 34 2655636 33.28397 0 0 0 0.33 0 13859259 -0.06158 0 0 20)
2.48 1734 26.4 S 177943 15061 427607 6 24.28859 3t 34 2630215 32.96536 0 0 0 0.33 0 137.95804 -0.06277 0 0 20)
25 1752 27. S 180685 146849  4.54E-07 6 2466762 3t 34 26.41334 33.10472 0 0 0 0.33 0 13827228 -0.0615 0 0 20)
252 1931 26.1 S 193865 133942 612607 7 2650815 b 35 2689988 3371452 0 0 0 0.33 0 139.5311 -0.05854 0 0 20)
254 2.129 247 S 214748 116261  9.57E-07 7 29.4269 3 35 2753683 3451282 0 0 0 0.33 0 14119807 -0.05454 0 0 20)
256 2.378 2.1 5 23132 10562 131E-06 7 3174393 34 35 28.08459 35.19936 0 0 0 0.33 0 142.58006 -0.05257 0 0 20)
258 2.428 2.5 S 243377 102036 15306 8 33.42551 34 35 28.72871 3600665 0 0 0 0.33 0 14404419 -0.0532 0 0 20)
26 249 259 S 251426 103543 160E-06 8 34.54756 35 36 29.46923 36.93477 0 0 0 0.33 0 145.60362 -0.05565 0 0 20)
262 2619 277 S 261379 107124 164E-06 8 35.93614 3 36 30.50054 38.23862 0 0 0 0.33 0 147.72557 -0.059 0 0 20)
264 2.726 30.4 S 277203 102692  198E-06 8 39.20865 36 36 31.28349 39.20865 0 0 0 0.33 0 149.40709 -0.06052 0 0 20)
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MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA

TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE
CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s ars:;t:m Ko Peak phi (°

2.66 2.964 273 S 20381 094369  LO7E-06 7 27.86706 31 35 2555467 32.02853 0 0 0 0.3 0 137.32193 -0.03778 0 0 20)
268 0.414 0 S 141388 103498 377607 5 19234 2% 3 21.18329 26.54972 0 0 0 0.33 0 12676781 -0.02567 0 0 20)
27 0.5 166 S 119292 098917  2.58E-07 4 16.02551 2 2 19.00921 23.82487 0 0 0 0.33 0 12126206 -0.01573 0 0 20)
272 2.208 188 S 27079 103768 1.77E-06 8 37.23127 36 36 31.18208 39.08267 0 0 0 0.33 0 14927034 -0.05847 0 0 20)
2.74 4.958 489 6 593698 068609  2.08E-05 15 55.37804 50 39 44.18461 5537804 0 0 0 0.33 0 174.0408 -0.10323 0 0 20)
2.7 10534 545 6 977564 060218  7.93E-05 21 71.82675 63 a1 57.30858 7182675 0 0 0 0.33 0 19489763 -0.14914 0 0 20)
278 13.808 732 6 1515783 044817  3.44E-04 2 85.54641 7 a3 68.25512 85.54641 0 0 0 0.33 0 21081482 -0.20201 0 0 20)
28 21102 76.1 6 1939508 038926  7.51E-04 34 95.11835 85 4 75.8023 95.11835 0 0 0 0.33 0 22103568 -0.23278 0 0 20)
282 23251 7.2 7 2320846 033278 145603 38 10008742 % a5 8065486 10108742 0 0 0 0.33 0 227.30147 -0.25465 0 0 20)
2.84 25255 78.4 7 250703 03097  2.10E-03 2 105.8179 9% 45 84.42017 105.8179 0 0 0 0.33 0 2320312 -0.26848 0 0 20)
2.86 29395 85.2 7 2856057 030462 265603 45 11160772 100 % 89.04871 11160772 0 0 0 0.33 0 2375006 -0.28058 0 0 20)
2.88 31027 97.4 7 3088287 030815  3.07E-03 48 11750434 100 4% 9375347 117.50434 0 0 0 0.33 0 242.86206 -0.29071 0 0 20)
29 32223 1029 7 3233202 032424 3.08E-03 50 12291774 100 % 98.07266 12291774 0 0 0 0.33 0 247.57846 -0.29695 0 0 20)
2.9 33743 1142 7 3338162 035738 2.74E-03 52 1296109 100 46 10341295 129.6109 0 0 0 0.33 0 25319608 -0.30181 0 0 20)
2.94 34.176 1408 7 3422957 040365 227603 54 137.5075 100 46 10071343 137.5075 0 0 0 033 0 25062933 -0.30602 0 0 20)
2.9 34767 1595 7 3454087 046418  1.74E-03 S6 145.67652 100 47 11623126 145.67652 0 0 0 0.33 0 26607166 -0.30831 0 0 20)
2.98 34677 1807 7 3462986 053884 127603 58 15457134 100 47 1233819 15457134 0 0 0 033 0 27289063 -0.30985 0 0 20)
3 34.443 2196 7 3430322 061957  O.17E-04 59 16240639 100 47 12057957 16240639 0 0 0 0.33 o 27872351 -0.30968 0 0 20)
3.02 33787 2373 6 3386691 069753  6.85E-04 60 169.03306 100 47 1348668 169.03306 0 0 0 0.33 0 28354739 -0.30884 0 0 20)
3.04 33368 2518 6 3341124 075733 552604 60 17337209 100 47 1383288 173.37209 0 0 0 0.33 0 286,651 -0.30749 0 0 20)
3.06 33.07%6 270 6 33.03423 080482  4.69E-04 61 17657257 100 46 14088237 17657257 0 0 0 033 0 28891815 -0.3062 0 0 20)
3.08 32656 2758 6 3271155 084262  413E-04 61 17893321 100 46 14276586  178.93321 0 0 0 0.33 0 29057895 -0.30495 0 0 20)
31 324 281.1 6 3232001 08678 375604 61 179.8263 100 46 14347843 179.8263 0 0 0 0.33 0 2911949 -030321 0 0 20)
312 31904 2846 6 315225 089747  331E-04 60 179.44063 100 46 14317072 179.44063 0 0 0 0.33 0 20087814 -0.29977 0 0 20)
3.14 30281 283.2 6 3056762 092669  2.90E-04 59 17818382 100 46 1421679 178.18382 0 0 0 0.33 0 289.93195 -0.29547 0 0 20)
3.16 29515 282 6 2054794 095652  2.53E-04 57 17655537 100 46 14086864  176.55537 0 0 0 0.33 0 28871225 -0.29075 0 0 20)
3.8 28.845 2827 6 2862827 098865  221E-04 S6 175.32476 100 46 13988678 175.32476 0 0 0 0.33 o 287.77701 -0.28634 0 0 20)
32 27522 284.4 6 2772358 102127 192604 55 174.00746 100 46 13883574 174.00746 0 0 0 0.33 0 28677609 -0.28185 0 0 20)
3.22 26.801 2823 6 2678989 105015  1.69E-04 54 17212069 9 46 1373303 17212069 0 0 0 0.33 0 28535785 -0.27701 0 0 20)
3.24 26.044 2773 6 2558221 10809  1.45E-04 52 168.95498 97 45 13480451  168.95498 0 0 0 0.33 0 28297733 -0.27056 0 0 20)
3.26 23.899 270 6 2420549 109507  127E-04 50 163.739% 9% 45 13064358 163.739% 0 0 0 0.33 0 279.04764 -0.26268 0 0 20)
3.8 2671 247.9 6 2266077 110529  1.10E-04 8 15734367 o1 45 12554016 157.34367 0 0 0 0.33 0 27414474 -0.25332 0 0 20)
33 2141 2335 6 2105938 111241 O4IE-05 45 15032637 88 44 11994125 15032637 0 0 0 0.33 0 268.64954 -0.24293 0 0 20)
332 19.095 214 6 1955932 11045  8.28E-05 2 142.8457 85 4 11397263 142.8457 0 0 0 0.33 0 2626622 -0.2334 0 0 20)
3.34 18171 1932 6 1793758 109454  7.13E-05 39 134.58059 81 44 10737813 134.58059 0 0 0 0.33 0 255.8535 -0.22317 0 0 20)
3.36 16.545 1744 6 1678883 103342  7.04E-05 37 12619655 78 43 10068874 126.19655 0 0 0 0.33 0 24879172 2021338 0 0 20)
3.38 15.649 1529 6 1557544 09555  7.10E-05 34 1168777 75 a3 93.25349 1168777 0 0 0 0.33 0 24066727 -0.20199 0 0 20)
3.4 14531 1192 6 1397037 090549  6.29E-05 31 107.09954 7 2 8545176 107.09954 0 0 0 0.33 0 2317227 -0.18796 0 0 20)
3.42 1173 107.4 6 1215206 089059  481E-05 28 97.73936 67 2 77.98353 97.73936 0 0 0 0.33 0 22269423 -0.17195 0 0 20)
3.44 10,197 98.1 6 1014886 094592  2.88E-05 2 89.45318 61 a1 7137222 89.45318 0 0 0 0.33 0 2141955 -0.15411 0 0 20)
3.46 8.519 825 6 80261 107275 135605 20 81.03824 55 a0 64.65817 81.03824 0 0 0 0.33 0 205.02849 -0.13387 0 0 20)
3.48 5.362 7.7 S 596536 13232 466E-06 17 727599 a8 39 58.05311 727599 0 0 0 0.33 0 19538153 -0.11558 0 0 20)
35 4.015 766 S 413598 189798  1.03E-06 13 57.00584 a0 37 5259678 65.92129 0 0 0 0.33 0 18670738 -0.11046 0 0 20)
352 3.031 81.2 4 303995 262175 2.78E07 1 4165626 0 0 48.75835 61.11047 14 21253192 3.04918 0.33 1408719 180.25496 0 162605 261332 20)
3.54 2.074 813 4 226892 3.68605  7.37E-08 9 30.85662 0 0 0 57.54811 1 15743172 232 0.33 1071839 175.19188 0 1.48094 184476 20)
3.56 1702 88.4 3 172426 479433 234E-08 8 23.22631 0 0 0 5331595 14 11850156 1.78453 0.33 824451 16917337 0 135382 1.40482 20)
3.58 1397 783 3 14603 52455 132608 7 1952579 0 0 0 49.7003 14 99.62138 151201 0.33 6.98547 16401712 0 127922 127453 20)
36 1282 63.1 3 134946 442645 1.50E-08 6 17.96912 0 0 0 44.60739 14 9167916 138016 0.33 637633 15691869 0 123992 150411 20)
362 1369 378 4 139469 3.16438  2.98E-08 6 1859744 0 0 0 40.84809 14 94.88491 139949 0.33 646566 15144327 0 124583 2.1069 20)
3.64 1532 315 4 148499 200877  7.07E-08 6 19.85686 0 0 0 3731552 14 10131049 145916 0.33 674133 14633028 0 126375 3.18559 20)
3.66 1552 242 4 14869 170819  9.86E-08 6 19879 0 0 0 35.17425 14 10142652 1.44383 0.33 66705 14305583 0 125019 391331 20)
3.68 1374 2055 4 140080 137532  LI18E-07 6 1867002 0 0 2553387 32.00245 14 95.25518 134513 0.33 62145 13785373 0 122906 484516 20)
37 1273 131 4 128583 114841 121E07 5 17.05474 0 0 23.20373 29.08201 14 87.01397 12229 0.33 565008 13278204 0 1.18968 5.77474 20)
372 1206 107 S 124477 08211  174E-07 5 16.47537 2 3t 20.99341 2631174 0 0 0 0.33 0 12802937 0.00392 0 0 20)
3.74 125 69 S 122602 067155  2.13E07 5 16.20854 2 3t 19.90493 24.94751 0 0 0 0.33 0 12569186 0.01507 0 0 20)
376 1216 7.1 S 118719 058963 225607 4 15.66063 21 3t 19.04556 23.87044 0 0 0 0.33 0 123.7461 0.0227 0 0 20)
378 1.089 7 S 109066 061125  167E-07 4 14305 20 30 18.35582 23.00597 0 0 0 0.33 0 12183833 0.02422 0 0 20)
38 096 59 S 096234 060616  1.16E-07 4 1100763 19 30 17.14184 21.48444 0 0 0 0.33 0 118589 0.02021 0 0 20)
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MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA

TESIS DE MAESTRIA
DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE

CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA
ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 | | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
SPT N60 Constrained Friction allglel N State .o
Depth (m qc (MPa fs (kPa | SBTn qt (MPa | Rf (% | Ksbt(m/s | @y Ere L e (T Dr (% | @ Es (MPa Go (MPa Nkt Su (kPa Su ratio Kocr OCR Vs (m/s o Ko Sensitivity | Peak phi (

3.82 0.83 4.6 4 087173  0.56975 9.18E-08 4 8.8894 0 0 0 20.1316 14 57.30455 0.79146 0.33 3.65653 115.59859 0 1.02516 11.30707 20
3.84 0.816 4.4 4 0.8185  0.57829 7.39E-08 3 7.74698 0 0 0 19.53976 14 53.48129 0.73905 0.33 3.41442 114.19431 0 1.00142 11.07289 20
3.86 0.799 52 4 0.8219  0.56373 7.61E-08 3 7.77799 0 0 0 19.51742 14 53.70318 0.73894 0.33 3.41392 114.21831 0 1.00137 11.3588 20)
3.88 0.839 4.3 4 086532  0.53544 9.29E-08 4 8.63084 0 0 0 19.90402 14 56.78397 0.77548 0.33 3.58272 115.26646 0 1.01804 12.01042 20)
3.9 0.945 4.4 5 0.9254  0.48628 1.25€-07 4 9.88652 18 29 16.19286 20.29505 0 0 0 0.33 0 116.42432 0.04101 0 0 20
3.92 0.978 4.8 5 0.97447 0.5131 1.36E-07 4 10.98969 19 30 16.85236 21.12162 0 0 0 0.33 0 118.20546 0.03705 0 0 20
3.94 0.985 5.8 5 098986  0.55563 1.29€-07 4 11.33005 19 30 17.29563 21.67719 0 0 0 0.33 0 119.28576 0.03309 0 0 20)
3.96 0.99 59 4 098759  0.61429 1.136-07 4 11.25281 0 0 17.66386 22.13871 14 65.43192 0.87744 0.33 4.05375 120.10004 0 1.06197 10.56977 20
3.98 0.97 6.5 4 097089  0.76562 8.16E-08 4 10.86248 0 0 0 23.04824 14 64.21758 0.86302 0.33 3.98713 121.62818 0 1.05597 8.46635 20
4 0.934 9.9 4 1.03851  0.91156 7.83E-08 4 12.51084 0 0 0 24.95568 14 69.02519 0.92475 0.33 4.27233 125.32099 0 1.08122 7.14557 20)
4.02 1.192 12 4 111709 1.36963 5.36E-08 5 14.62453 0 0 0 28.8908 14 74.61495 1.0023 0.33 4.63061 132.39854 0 111141 4.77926 20)
4.04 1.192 24 5 1.80487  1.10811 2.67E-07 7 24.24883 25 32 28.57837 35.81822 0 0 0 0.33 0 145.22612 -0.02593 0 0 20)
4.06 2.984 24 5 329283  0.72379 2.42E-06 10 44.69794 34 35 35.66325 44.69794 0 0 0 0.33 0 160.16751 -0.03452 0 0 20
4.08 5.641 23.5 6 538861  0.45652 1.67€-05 13 52.0224 43 37 41.50723 52.0224 0 0 0 0.33 0 171.66531 -0.05917 0 0 20)
4.1 7.488 26.3 6 578605  0.42804 2.18E-05 14 53.2722 44 38 42.50441 53.2722 0 0 0 0.33 0 173.5396 -0.06445 0 0 20)
4.12 4.195 24.5 6 491856 0.5076 1.12E-05 13 50.98123 41 37 40.67651 50.98123 0 0 0 0.33 0 170.02707 -0.05273 0 0 20
4.14 3.06 24.1 5 3.18164  0.80776 1.82E-06 10 43.49947 33 35 36.25367 45.43793 0 0 0 0.33 0 161.14146 -0.03662 0 0 20
4.16 2.289 28.5 5 232407  1.27363 3.92E-07 8 31.48867 29 34 34.62506 43.39674 0 0 0 0.33 0 157.2877 -0.04509 0 0 20
4.18 1.624 36.2 4 17152 2.25435 6.83E-08 7 22.9596 0 0 0 43.40918 14 117.14079 1.51559 0.33 7.00203 156.44496 0 1.28025 2.96891 20
4.2 1.234 51.3 3 1.27028  4.27727 9.85E-09 6 16.72577 0 0 0 44.89796 14 85.33554 1.12901 0.33 5.21605 157.85732 0 1.1576 1.53918 20
4.22 0.954 75.5 3 1.02035  6.56313 2.36E-09 6 11.74472 0 0 0 45.96895 14 67.45757 0.88829 0.33 4.10391 159.02663 0 1.06645 0.98718 20)
4.24 0.874 74.1 3 090577  7.84967 1.19E-09 5 9.01761 0 0 0 45.72288 14 59.24801 0.77654 0.33 3.5876 158.49725 0 1.01851 0.81664 20
4.26 0.89 63.7 3 0.88553  7.36285 1.25€-09 5 8.5356 0 0 0 44.14486 14 57.77671 0.75375 0.33 3.48231 156.21271 0 1.00819 0.86842 20)
4.28 0.893 57.8 3 0.89067  6.45206 1.63E-09 5 8.59756 0 0 0 42.33086 14 58.11906 0.75475 0.33 3.48693 153.5896 0 1.00865 0.99113 20
4.3 0.889 50.9 3 0.88559  5.40507 2.24E-09 5 8.44502 0 0 0 39.71537 14 57.73112 0.74634 0.33 3.44808 149.67497 0 1.00479 1.18196 20
4.32 0.874 34.9 3 087522  4.23895 3.38E-09 5 8.18644 0 0 0 36.36905 14 56.96587 0.7332 0.33 3.3874 144.47217 0 0.99871 1.50476 20
4.34 0.861 25.5 3 0.85696 3.104 5.52E-09 5 7.77579 0 0 0 32.50743 14 55.63796 0.71305 0.33 3.29427 138.17567 0 0.98923 2.04982 20)
4.36 0.833 19.4 3 0.83034 227618 8.44E-09 4 7.21694 0 0 0 29.05944 14 53.71313 0.68551 0.33 3.16707 132.25648 0 0.976 2.78513 20
4.38 0.791 11.8 3 0.79943 1.71788 1.17E-08 4 6.60327 0 0 0 26.25712 14 51.48301 0.65439 0.33 3.0233 127.21716 0 0.96061 3.67379 20)
4.4 0.764 10 4 078604  1.37823 1.52E-08 4 6.31222 0 0 0 24.55861 14 50.50353 0.63768 0.33 2.94609 124.12778 0 0.95215 4.56863 20)
4.42 0.788 10.7 4 079406  1.38109 1.55E-08 4 6.42446 0 0 0 24.75506 14 51.0545 0.64202 0.33 2.96612 124.55172 0 0.95436 4.56232 20)
4.44 0.811 122 4 0.81751 1.39041 1.65E-08 4 6.81494 0 0 0 25.25227 14 52.70659 0.65969 0.33 3.04778 125.58645 0 0.96326 4.5442 20
4.46 0.831 1.2 4 0.84759 1.36072 1.88E-08 4 7.33617 0 0 0 25.67099 14 54.83303 0.68261 0.33 3.15365 126.50018 0 0.97458 4.65922 20)
4.48 0.875 1.2 4 0.93949 1.22052 2.94E-08 4 9.10679 0 0 0 26.48683 14 61.37455 0.75704 0.33 3.49754 128.3609 0 1.0097 5.24538 20
4.5 1.083 12 5 243446  0.48882 1.50E-06 8 32.95444 28 33 28.44006 35.64487 0 0 0 0.33 0 147.01881 0.00491 0 0 20)
4.52 5.311 125 6 514328  0.26961 2.39E-05 12 46.4404 40 37 37.05351 46.4404 0 0 0 0.33 0 165.46205 -0.03808 0 0 20)
4.54 8.994 171 6 9.19637 0.1642 1.97E-04 18 57.06791 54 40 45.53291 57.06791 0 0 0 0.33 0 181.67685 -0.10084 0 0 20)
4.56 13.243 157 6 1334181  0.12792 6.93E-04 24 66.1447 64 41 52.77503 66.1447 0 0 0 0.33 0 193.97757 -0.15229 0 0 20)
4.58 17.756 18.4 7 16.2367  0.12277 1.25€-03 27 72.43125 71 42 57.79089 72.43125 0 0 0 0.33 0 201.50839 -0.17942 0 0 20)
4.6 17.696 257 7 17.12664  0.14947 1.236-03 29 76.62026 72 42 61.13319 76.62026 0 0 0 0.33 0 205.45177 -0.1869 0 0 20)
4.62 15.924 32.7 6 16.17159  0.21375 7.14E-04 29 79.83581 70 42 63.69878 79.83581 0 0 0 0.33 0 207.83955 -0.17921 0 0 20)
4.64 14.896 45.3 6 149569  0.34076 3.05E-04 29 86.08893 68 42 68.68797 86.08893 0 0 0 0.33 0 213.38733 -0.16894 0 0 20)
4.66 14.052 74.9 6 13.92887  0.49777 1.37E-04 29 92.6074 66 42 73.88888 92.6074 0 0 0 0.33 0 219.39467 -0.15951 0 0 20)
4.68 12.84 87.8 6 13.10185  0.65258 7.26E-05 29 97.68106 64 41 77.93702 97.68106 0 0 0 0.33 0 224.03659 -0.15417 0 0 20)
4.7 12.415 93.8 6 1248621  0.71626 5.42E-05 28 98.09928 62 41 78.2707 98.09928 0 0 0 0.33 0 224.32022 -0.15119 0 0 20)
4.72 12.205 86.7 6 1233225  0.71385 5.27E-05 28 97.37982 62 41 77.69667 97.37982 0 0 0 0.33 0 223.6301 -0.14946 0 0 20)
4.74 12.378 83.6 6 1245195  0.66255 6.15E-05 28 95.61388 62 41 76.28767 95.61388 0 0 0 0.33 0 222.00591 -0.14826 0 0 20)
4.76 12.774 77.2 6 12.83498 0.5994 7.88E-05 28 94.24595 63 41 75.19623 94.24595 0 0 0 0.33 0 220.81125 -0.14857 0 0 20)
4.78 13.354 70 6 13.43061  0.54006 1.05E-04 28 93.61913 64 41 74.69611 93.61913 0 0 0 0.33 0 220.3685 -0.15266 0 0 20)
4.8 14.165 70.4 6 13.96881  0.50756 1.28E-04 29 93.95143 65 42 74.96125 93.95143 0 0 0 0.33 0 220.82428 -0.15777 0 0 20)
4.82 14.39 72.3 6 1434402  0.49916 1.40E-04 29 94.95509 66 42 75.76204 94.95509 0 0 0 0.33 0 221.87469 -0.16118 0 0 20)
4.84 14.482 72.1 6 1448775  0.49122 1.47E-04 30 95.09686 66 42 75.87516 95.09686 0 0 0 0.33 0 222.05881 -0.16226 0 0 20)
4.86 14.599 69.1 6 14.60603  0.46716 1.63E-04 30 94.13656 67 42 75.10896 94.13656 0 0 0 0.33 0 221.19975 -0.16302 0 0 20)
4.88 14.747 63.5 6 1476641  0.43838 1.85E-04 30 92.97039 67 42 74.17851 92.97039 0 0 0 0.33 0 220.15446 -0.16416 0 0 20)
4.9 14.962 61.6 6 14.86845  0.41565 2.05E-04 29 91.92615 67 42 73.34534 91.92615 0 0 0 0.33 0 219.21013 -0.16475 0 0 20)
4.92 14.902 60.3 6 14.80139  0.42316 1.96E-04 29 92.27244 67 42 73.62163 92.27244 0 0 0 0.33 0 219.54265 -0.16385 0 0 20)
4.94 14.542 66 6 145615  0.44707 1.70E-04 29 93.05706 66 42 74.24766 93.05706 0 0 0 0.33 0 220.2504 -0.16134 0 0 20)
4.96 14.241 69 6 1440446  0.46976 1.52E-04 29 93.99818 66 42 74.99855 93.99818 0 0 0 0.33 0 221.12454 -0.15958 0 0 20)
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MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA

TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE
CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s ars:;t:m Ko Peak phi (°

4.98 14.431 68 6 1444683 047692  148E-04 30 9468027 66 2 7554277 9468027 0 0 0 0.33 0 2217962 -0.15972 0 0 20)
5 14.669 69.7 6 1470467 047332  156E-04 30 95.48019 66 2 76.181 95.48019 0 0 0 0.33 0 22262306 -0.16193 0 0 20)
5.02 15.014 711 6 1492393 047709  159E-04 30 96.59718 67 2 77.07221 96.59718 0 0 0 0.33 0 2237332 -0.16376 0 0 20)
5.04 15.088 728 6 1505311 048074  1.59E-04 31 97.38325 67 2 77.6994 97.38325 0 0 0 0.33 0 22451128 -0.1647 0 0 20)
5.06 15.056 732 6 1491384 048501  153E-04 30 97.23514 67 2 7758123 97.23514 0 0 0 0.33 0 224.3647 -0.1631 0 0 20)
5.08 14.59 7 6 1467218 048277  147E-04 30 96.29949 66 2 76.8347 96.29949 0 0 0 0.33 0 22346176 -0.16047 0 0 20)
5.1 14363 683 6 1440154 048004  141E-04 30 95.22375 65 2 75.9764 95.22375 0 0 0 0.33 0 22241646 -0.15752 0 0 20)
5.12 14.244 68.1 6 1424422 047575  139E-04 2 94.46662 65 a1 7537231 9446662 0 0 0 0.33 0 22169008 -0.15565 0 0 20)
5.14 14.124 66.9 6 1400722 04745  135E-04 29 93.9376 65 4 74.95022 93.9376 0 0 0 0.33 0 22117867 -0.15388 0 0 20)
5.16 13.922 65.7 6 13892 04739  130E-04 29 93.21993 64 a1 743776 93.21993 0 0 0 0.33 0 22047359 -0.15148 0 0 20)
5.18 13.623 64.9 6 135075 048097  L.17E-04 28 92.20216 63 4 73.63736 92.20216 0 0 0 0.33 0 219551 -0.14721 0 0 20)
52 12,976 643 6 1307218 04929  1.03E-04 28 91.40803 6 a1 7293194 91.40803 0 0 0 0.33 0 21859947 -0.14225 0 0 20)
5.22 12,616 64.1 6 1262287 05088  8.89E-05 27 90.62832 61 a1 7230083 90.62832 0 0 0 0.33 0 217.76373 -0.13702 0 0 20)
5.24 12275 643 6 1211891 05303  7.44E-05 2% 89.83252 60 a1 7167489 89.83252 0 0 0 0.33 0 21689247 -0.13346 0 0 20)
5.26 11464 64.4 6 1159756 055701  6.09E-05 2% 89.10676 58 a0 7109582 89.10676 0 0 0 0.33 0 21607747 -0.12961 0 0 20)
5.8 11.052 65.1 6 1106254 058606  4.92E-05 2 88.27929 57 a0 70.4356 88.27929 0 0 0 0.33 0 215.1521 -0.12534 0 0 20)
53 1067 65 6 1068318 060625  4.23E-05 2 87.59684 56 W 69.89109 87.50684 0 0 0 0.33 0 21440231 -0.12201 0 0 20)
532 10326 64.2 6 1045081 061112  393E-05 2 86.83768 55 a0 69.28538 86.83768 0 0 0 0.33 0 21361143 -0.11951 0 0 20)
5.34 10355 62.4 6 1040603 060798  3.90E-05 2 86.57695 55 a0 69.07735 86.57695 0 0 0 0.33 0 21336197 -0.11867 0 0 20)
536 10.536 63.2 6 1050831 060016  4.06E-05 2 86.77983 55 a0 69.23922 86.77983 0 0 0 0.33 0 21361119 -0.11921 0 0 20)
5.38 10.634 636 6 1066152 058747 435605 2 86.97979 55 a0 69.39877 86.97979 0 0 0 0.33 0 213.6708 -0.12009 0 0 20)
54 10817 61.1 6 1095669 054913 52005 2 86.55702 56 W 69.06146 86.55702 0 0 0 0.33 0 21355513 -0.12135 0 0 20)
5.42 11424 5.8 6 1133474 049906  6.62E-05 2 85.73596 57 W 68.40635 85.73596 0 0 0 0.33 0 21287146 -0.1227 0 0 20)
5.44 11769 528 6 1176614 046319  B8.19E-05 2 85.64973 58 W 68.33755 85.64973 0 0 0 0.33 0 21292787 -0.1248 0 0 20)
5.46 12411 549 6 1227727 044744 9.63E-05 2% 86.82672 59 a1 69.27664 86.62672 0 0 0 0.33 0 21423904 -0.12041 0 0 20)
5.48 12,957 57.1 6 1285015 04428  1.10E-04 27 88.79202 61 a1 70.84541 88.79202 0 0 0 0.33 0 21631372 -0.1357 0 0 20)
55 13.488 58.7 6 1342585 043449  126E-04 28 90.48754 6 a1 72.19751 90.48754 0 0 0 033 0 21810223 -0.14174 0 0 20)
552 13.838 59.2 6 1379553 04284 138E-04 28 9151888 63 a1 73.02038 9151888 0 0 0 0.33 0 21919231 -0.14538 0 0 20)
5.54 14.065 59.4 6 1394089 043637  137E-04 29 92.62544 63 a1 73.90328 9262544 0 0 0 0.33 0 22029387 -0.14662 0 0 20)
5.56 13.923 63.9 6 1386352 045179  126E-04 29 93.39855 63 a1 7452012 93.39855 0 0 0 0.33 0 22102602 -0.14554 0 0 20)
5.58 13.605 64.6 6 1263423 048202  B.89E-05 27 90.65196 60 a1 72.32869 90.65196 0 0 0 0.33 0 21814703 -0.13188 0 0 20)
56 10375 54.2 6 114524 050354  638E-05 2 87.17542 57 a0 69.55486 87.17542 0 0 0 0.33 0 21450021 -0.12201 0 0 20)
562 10375 54.2 6 1016225 053335  4.23E-05 2 83.22529 53 W 66.40316 83.22529 0 0 0 0.33 0 21024768 -0.10977 0 0 20)
5.64 9733 54.2 6 973226 055143 3.56E-05 2 82.20046 52 39 65.58548 82.20046 0 0 0 0.33 0 20910748 -0.10545 0 0 20)
566 9.085 526 6 910397 057191  2.80E-05 2 80.242 50 39 64.02287 80.242 0 0 0 0.33 0 20694063 -0.09865 0 0 20)
5.68 8.49 49.4 6 831168 059956  2.03E-05 2 77.56146 a8 39 61.88414 77.56146 0 0 0 0.33 0 20392873 -0.08963 0 0 20)
57 7.356 475 6 756438 063543 143E-05 19 75.08925 % 38 59.91163 75.08925 0 0 0 0.33 0 20107948 -0.08099 0 0 20)
572 6.843 473 6 688873 067744  1.00E-05 18 72.85078 44 38 58.12562 72.85078 0 0 0 0.33 0 198.44058 -0.07323 0 0 20)
5.74 6.463 452 6 646739 071075  7.79E-06 17 7150739 2 37 57.05377 7150739 0 0 0 033 0 196.82805 -0.06853 0 0 20)
5.76 6.002 45.4 6 61173 074052  6.24E-06 17 70.32678 a1 37 56.1118 70.32678 0 0 0 0.33 0 195.40237 -0.06466 0 0 20)
578 5.793 453 6 578153 07719 49306 16 69.28856 a0 37 55.28343 69.28856 0 0 0 0.33 0 19412123 -0.06134 0 0 20)
58 5.457 441 S 539653 082213 372606 16 67.97113 38 36 54.23228 67.97113 0 0 0 0.33 0 192.4859 -0.05773 0 0 20)
582 4,939 437 S 501573 082673  3.01E-06 15 65.52273 37 36 52.27877 65.52273 0 0 0 0.33 0 189.54539 -0.0521 0 0 20)
5.84 4.654 366 S 465351 083235 24206 14 63.13331 35 36 5037232 63.13331 0 0 0 0.33 0 18661705 -0.04672 0 0 20)
5.86 4373 359 S 426779 083259  1.90E-06 13 60.35012 34 35 48.15169 60.35012 0 0 0 0.33 0 183.14009 -0.04057 0 0 20)
5.88 3.784 341 S 387179 107272 957607 13 5271915 ) 35 49.33445 61.83252 0 0 0 0.33 0 184.6338 -0.0474 0 0 20)
59 3.467 546 S 342754 14169 425607 12 46.49456 30 34 50.39514 63.1619 0 0 0 0.33 0 1859133 -0.05707 0 0 20)
5.92 3.041 57 4 296501 197639 LS8E-07 1 40.0141 0 0 5186691 65.00652 14 20415357 19264 0.33 8.89996 187.7702 0 13897 341417 20)
5.94 2397 64.2 4 25831 242587 7.06E-08 10 33.80522 0 0 0 63.70319 1 17293477 162201 0.33 749371 18592281 0 131032 27632 20)
5.9 2.157 628 4 219132 3.04535  3.13£08 10 29.17235 0 0 0 63.51639 14 14883853 138717 0.33 640874 18543364 0 124207 2.18574 20)
5.98 203 732 4 238441 307694  3.80E-08 10 3187043 0 0 0 67.01823 14 16260422 151172 0.33 698413 18973801 0 127913 2172 20)
6 2976 84.1 4 265748 3.02794  5.14E-08 1 35.68825 0 0 0 7105456 14 18208202 168951 0.33 7.80555 1945822 0 132872 221758 20)
6.02 2976 84.1 4 288853 291151  6.80E-08 12 38.91785 0 0 0 73.64597 14 198.56043 183884 033 849544 197.65488 0 136777 231378 20)
6.04 2723 84.1 4 268883  3.12404  4.90E-08 12 36.11685 0 0 0 72.52899 14 184.26965 169851 0.33 78471 19630338 0 133113 2.14981 20)
6.06 2377 83.8 4 24138 328251  3.34E08 1 32.26129 0 0 0 69.42201 14 164.50843 150955 0.33 697411 19262119 0 127851 2.03584 20)
6.08 2.151 69.8 S 404378 187284 3.66E-07 14 55.07576 ) 35 613316 76.86894 0 0 0 0.33 0 20188737 -0.08307 0 0 20)
6.1 7613 736 6 757782 099853  5.80E-06 2 88.51735 45 38 70.62555 88.51735 0 0 0 0.33 0 215.2541 -0.09168 0 0 20)
6.12 12979 836 6 1286913 063382  5.05E-05 29 10221332 59 a0 8155318 10221332 0 0 0 0.33 0 220504 -0.13459 0 0 20)
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MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE

CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA
ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 | | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
SPT N60 Constrained Friction allglel N State .o
Depth (m qc (MPa fs (kPa | SBTn qt (MPa | Rf (% | Ksbt(m/s | @y Ere L e (T Dr (% | @ Es (MPa Go (MPa Nkt Su (kPa Su ratio Kocr OCR Vs (m/s o Ko Peak phi ('

6.14 18.025 87.5 6 1832078  0.46359 2.16E-04 36 112.14087 70 42 89.4741 112.14087 0 0 0 0.33 0 239.29015 -0.1787 0 0 20)
6.16 23.968 83.7 6 22.40039 0.3613 5.59E-04 40 115.58747 78 43 92.22404 115.58747 0 0 0 0.33 0 242.80313 -0.20822 0 0 20)
6.18 25.218 71.6 7 2478276  0.31837 8.99E-04 43 117.40707 82 44 93.67585 117.40707 0 0 0 0.33 0 244.64648 -0.22297 0 0 20
6.2 25.172 81.4 7 25.04545  0.32767 8.76E-04 43 119.21121 82 44 95.11533 119.21121 0 0 0 0.33 0 246.20378 -0.22425 0 0 20)
6.22 24.756 93.2 6 2475051  0.39986 5.93E-04 44 126.41614 82 44 100.86394 126.41614 0 0 0 0.33 0 252.16051 -0.22198 0 0 20)
6.24 24.333 1223 6 24.24156  0.47384 4.07E-04 45 132.53897 81 44 105.74918 132.53897 0 0 0 0.33 0 257.11993 -0.21841 0 0 20
6.26 23.645 129.1 6 2372628 0.5364 3.02E-04 45 136.93371 80 43 109.25562 136.93371 0 0 0 0.33 0 260.62222 -0.2148 0 0 20)
6.28 23.21 130.4 6 23.1863¢  0.57361 2.49E-04 45 138.56263 79 43 110.55529 138.56263 0 0 0 0.33 0 261.89078 -0.21105 0 0 20)
6.3 22.713 1395 6 224144  0.61121 2.01E-04 45 139.17523 77 43 111.04406 139.17523 0 0 0 0.33 0 262.32944 -0.20571 0 0 20)
6.32 21.329 1411 6 214598  0.65363 1.58E-04 44 139.20748 75 43 111.0698 139.20748 0 0 0 0.33 0 262.29095 -0.19893 0 0 20
6.34 20.346 140.2 6 20.24418  0.69271 1.22E-04 42 137.59275 73 43 109.78145 137.59275 0 0 0 0.33 0 260.91409 -0.18999 0 0 20)
6.36 19.066 139.4 6 1847788  0.75766 8.13E-05 40 134.98675 70 42 107.70219 134.98675 0 0 0 0.33 0 258.67239 -0.17746 0 0 20
6.38 16.03 140.4 6 16.52493  0.84942 4.92E-05 37 132.07872 66 42 105.38196 132.07872 0 0 0 0.33 0 256.12875 -0.16727 0 0 20)
6.4 14.487 1413 6 14.58297  0.95888 2.85E-05 35 128.57062 61 41 102.58294 128.57062 0 0 0 0.33 0 253.03972 -0.15551 0 0 20)
6.42 13.24 137.8 6 13.02736  1.05445 1.79€-05 32 124.83073 58 40 99.59899 124.83073 0 0 0 0.33 0 249.7366 -0.14506 0 0 20)
6.44 11.363 133 6 117194 1.1417 1.18€-05 30 121.00056 55 40 96.543 121.00056 0 0 0 0.33 0 246.32013 -0.13581 0 0 20)
6.46 10.563 130.6 6 10.51045 1.28253 7.12E-06 28 118.69871 52 39 94.70642 118.69871 0 0 0 0.33 0 244.1731 -0.12874 0 0 20
6.48 9.613 140.8 5 977751 1.43288 4.75E-06 27 118.72198 50 39 94.72498 118.72198 0 0 0 0.33 0 244.09305 -0.12646 0 0 20)
6.5 9.164 148.9 5  9.76325 1.51452 4.19E-06 28 121.24392 50 39 96.73717 121.24392 0 0 0 0.33 0 246.28482 -0.12876 0 0 20)
6.52 10.52 153.9 5 10.42143 1.48092 5.09E-06 29 125.04677 51 39 99.77136 125.04677 0 0 0 0.33 0 249.64519 -0.13348 0 0 20
6.54 11.587 160.2 6 1238228 1.2849 1.02E-05 32 131.26119 56 40 104.72968 131.26119 0 0 0 0.33 0 255.11893 -0.14458 0 0 20)
6.56 15.046 163.2 6 14.43503 1.05577 2.19E-05 35 133.42585 61 41 106.4568 133.42585 0 0 0 0.33 0 257.15335 -0.15501 0 0 20
6.58 16.678 1338 6 16.54486  0.85283 4.68E-05 38 133.44182 65 41 106.46953 133.44182 0 0 0 0.33 0 257.40494 -0.16524 0 0 20
6.6 17.917 1263 6 17.84033 0.7115 8.06E-05 39 130.45505 68 42 104.08647 130.45505 0 0 0 0.33 0 255.10782 -0.1693 0 0 20)
6.62 18.933 120.7 6 1857718  0.66551 1.01E-04 39 130.40381 69 42 104.04559 130.40381 0 0 0 0.33 0 255.15364 -0.17375 0 0 20
6.64 18.889 1239 6 18.83415  0.67643 1.01E-04 40 132.3098 70 42 105.56633 132.3098 0 0 0 0.33 0 256.75171 -0.17547 0 0 20
6.66 18.688 137.6 6  18.5338  0.73955 8.06E-05 40 135.56721 69 42 108.16532 135.56721 0 0 0 0.33 0 259.38 -0.17402 0 0 20)
6.68 18.032 149.7 6 18.12987 0.77 7.01E-05 40 135.97853 68 42 108.49351 135.97853 0 0 0 0.33 0 259.69034 -0.17231 0 0 20
6.7 17.677 1315 6 17.53096 0.783 6.23E-05 39 134.30216 67 42 107.15598 134.30216 0 0 0 0.33 0 258.29541 -0.16862 0 0 20)
6.72 16.891 130.6 6 1699703  0.77739 5.84E-05 38 131.68535 66 42 105.0681 131.68535 0 0 0 0.33 0 256.12814 -0.16463 0 0 20)
6.74 16.43 1343 6 1644604  0.81114 4.93E-05 37 131.36137 64 41 104.80961 131.36137 0 0 0 0.33 0 255.82367 -0.16157 0 0 20)
6.76 16.024 1353 6 16.07904  0.83691 4.36E-05 37 131.28099 64 41 104.74547 131.28099 0 0 0 0.33 0 255.73653 -0.15943 0 0 20)
6.78 15.79 134.1 6 1593406  0.84097 4.21E-05 37 130.93784 63 41 104.47168 130.93784 0 0 0 0.33 0 255.4561 -0.15826 0 0 20)
6.8 15.995 1326 6 16.02572  0.81473 4.53E-05 37 129.94555 63 41 103.67996 129.94555 0 0 0 0.33 0 254.66527 -0.15798 0 0 20)
6.82 16.299 125 6 16.55639  0.76768 5.50E-05 37 129.63147 64 41 103.42937 129.63147 0 0 0 0.33 0 254.47688 -0.1602 0 0 20)
6.84 17.382 1237 6 17.19802  0.72702 6.70E-05 38 129.96467 66 42 103.69522 129.96467 0 0 0 0.33 0 254.83148 -0.16313 0 0 20
6.86 17.92 126.4 6 17.85331 0.7093 7.68E-05 39 131.66916 67 42 105.05518 131.66916 0 0 0 0.33 0 256.30811 -0.16663 0 0 20)
6.88 18.265 1298 6 18.08524  0.72472 7.55E-05 39 133.79057 67 42 106.7478 133.79057 0 0 0 0.33 0 258.07254 -0.16844 0 0 20)
6.9 18.078 137 6 18.01467  0.77696 6.46E-05 40 137.07934 67 42 109.37181 137.07934 0 0 0 0.33 0 260.7356 -0.16948 0 0 20)
6.92 17.709 153.1 6 17.67006  0.84889 5.11E-05 40 140.24922 66 42 111.90097 140.24922 0 0 0 0.33 0 263.25284 -0.1691 0 0 20
6.94 17.232 159.9 6 17.08379  0.91939 3.98E-05 39 141.867 65 41 113.19176 141.867 0 0 0 0.33 0 264.50037 -0.16678 0 0 20
6.96 16.32 158.2 6 1649923  0.93459 3.52E-05 39 140.00082 64 41 111.70278 140.00082 0 0 0 0.33 0 262.98334 -0.16283 0 0 20
6.98 15.955 1445 6 15.94315 0.9306 3.26E-05 37 137.12915 63 41 109.41156 137.12915 0 0 0 0.33 0 260.6499 -0.15848 0 0 20
7 15.563 142.4 6 1534215  0.92751 2.99E-05 36 134.05937 61 41 106.96227 134.05937 0 0 0 0.33 0 258.12531 -0.15367 0 0 20
7.02 14.516 140 6  14.6893  0.94559 2.57E-05 35 131.8024 60 41 105.16149 131.8024 0 0 0 0.33 0 256.23218 -0.14886 0 0 20)
7.04 13.996 1343 6  14.0107  0.95165 2.26E-05 34 128.68914 58 40 102.67751 128.68914 0 0 0 0.33 0 253.608 -0.14334 0 0 20
7.06 13.527 125.7 6 13.42934  0.93303 2.11E-05 33 124.81072 57 40 99.58302 124.81072 0 0 0 0.33 0 250.3172 -0.13778 0 0 20)
7.08 12.771 1159 6  13.0213  0.91517 2.02E-05 32 121.88937 56 40 97.25216 121.88937 0 0 0 0.33 0 247.81184 -0.13356 0 0 20)
7.1 12.771 1159 6 1295423  0.88826 2.11E-05 32 120.33035 56 40 96.00826 120.33035 0 0 0 0.33 0 246.48953 -0.132 0 0 20)
7.12 13.325 113.4 6 13.21095  0.86898 2.30E-05 32 120.80556 56 40 96.38742 120.80556 0 0 0 0.33 0 246.94492 -0.13348 0 0 20
7.14 13.542 115.1 6 13.7331  0.83982 2.70E-05 33 122.05319 57 40 97.38287 12205319 0 0 0 0.33 0 248.08794 -0.13691 0 0 20
7.16 14.339 117.5 6  14.2301  0.82735 3.02E-05 34 123.9429 59 40 98.89061 123.9429 0 0 0 0.33 0 249.76163 -0.14048 0 0 20)
7.18 14.818 1206 6 1477671  0.81886 3.37E-05 35 126.22528 60 41 100.71166 126.22528 0 0 0 0.33 0 251.7543 -0.14444 0 0 20)
7.2 15.184 1249 6 1542611  0.80729 3.84E-05 36 128.75444 61 41 102.72961 128.75444 0 0 0 0.33 0 253.94183 -0.14896 0 0 20
7.22 16.289 128.1 6 1596827  0.81224 4.11E-05 37 131.68939 62 41 105.07132 131.68939 0 0 0 0.33 0 256.42734 -0.15295 0 0 20)
7.24 16.445 136.1 6 16.3748  0.85742 3.89E-05 38 136.40107 63 41 108.83064 136.40107 0 0 0 0.33 0 260.30725 -0.15691 0 0 20
7.26 16.403 157 6 16.14778  0.93718 3.12E-05 38 140.03294 62 41 111.72841 140.03294 0 0 0 0.33 0 263.21133 -0.15708 0 0 20)
7.28 15.607 160.9 6 15.64615 1.02304 2.39E-05 38 142.29059 61 41 113.52972 142.29059 0 0 0 0.33 0 264.97449 -0.15529 0 0 20)
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ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s ars:;t:m Ko Peak phi (°

73 14.94 1623 6 1491551 106198  196E-05 37 140.50904 59 41 11210828 140.50904 0 0 0 0.33 0 26351187 -0.15052 0 0 20)
7.32 14211 152 6 1386519 109387  154E-05 35 13634466 57 40 10878563 136.34466 0 0 0 0.33 0 26008881 -0.14286 0 0 20)
7.34 12,456 1407 6 1273286 113564  1.16E-05 33 13179346 54 40 1051543 13179346 0 0 0 0.33 0 25627911 -0.13444 0 0 20)
7.36 11543 1411 6 1155183 11975 B.14E-06 31 12707267 52 39 10154734 127.27267 0 0 0 0.33 0 25241197 -0.12583 0 0 20)
7.38 10668 1332 5 1027146 126045 5.46E-06 29 12144246 a8 39 96.80558 12144246 0 0 0 0.33 0 247.32915 -0.11605 0 0 20)
7.4 8615 1141 S 893673 132711 3.46E-06 % 11450755 45 38 9136241 11450755 0 0 0 0.33 0 24112012 -0.10553 0 0 20)
7.42 7.539 1085 S 774331 13904  2.17E-06 2 107.7276 2 37 85.95287 107.7276 0 0 0 0.33 0 23485707 -0.0961 0 0 20)
7.44 7.088 1017 S 700004 144571 167E-06 2 98.93061 a0 37 8367674 10487484 0 0 0 0.33 0 23215555 -0.09233 0 0 20)
7.46 6.994 1022 S 699224 146162  1SIE-06 2 95.97546 39 37 8270838 10366116 0 0 0 0.33 0 23100772 -0.09062 0 0 20)
7.48 6.907 1027 S 688788 156216  1.26E-06 2 94.50909 39 37 8408841 10539081 0 0 0 0.33 0 23260004 -0.09325 0 0 20)
75 6.775 117.9 S 697677 162683  120E-06 2 95.74811 39 37 860373  107.83342 0 0 0 0.33 0 23487372 -0.09643 0 0 20)
7.52 7.261 1199 S 718929 165988 12306 2 98.71802 4 37 88.23666 11058995 0 0 0 0.33 0 237.42905 -0.09961 0 0 20)
7.54 7.545 1202 S 739177 165003 13306 23 10054737 a0 37 8952120 11220001 0 0 0 0.33 0 23892928 -0.10109 0 0 20)
7.56 7.383 1258 S 65803 191987 725607 2 90.18134 38 36 88.74439 1112263 0 0 0 0.33 0 23791571 -0.10248 0 0 20)
7.58 4827 133 4 535687 245604  2.58E-07 2 73.04803 0 0 86.63449 108.5619 14 37260403 2.80065 0.33 1293901 235.26695 0 157945 277608 20)
76 3.875 1359 4 403282 3.04584  7.99E-08 17 54.50599 0 0 0 100.18%46 14 278.0018 2.04085 0.33 942872 22710335 0 141741 22187 20)
7.62 3411 99.6 4 325047 339233 3.63E08 14 43.54784 0 0 0 92.33443 14 22218285 16031 0.33 740634 21921194 0 130507 197466 20)
7.64 248 953 3 250612 366701 1.70E-08 12 34.38169 0 0 0 83.58217 14 17541676 125043 0.33 577698 20999025 0 1.19875 180576 20)
7.66 1912 9.7 3 197449 44214 57309 10 23.90954 0 0 0 76,0079 14 130.98823 093129 0.33 4.30254 201.3605 0 1.08383 147043 20)
7.68 1546 759 3 158318 470782 2.75E-09 9 14749 0 0 0 68.25207 14 10301174 0.7305 0.33 337491 19221013 0 0.99744 135445 20)
77 1306 57 3 138755 44587 2.07E-09 8 1098482 0 0 0 62.07408 14 89.01254 062963 0.33 290889 18465762 0 0.94802 141 20)
7.72 1325 527 3 131526 418168 1.98E-09 8 9.71715 0 0 0 58.95626 14 83.6238 0.59145 0.33 273248 18075087 0 0.92795 149359 20)
7.74 1329 553 3 137663 368532 2.82E-09 8 1072727 0 0 0 58.17009 14 88.18243 0.62066 0.33 286743 17992528 0 0.94338 170339 20)
7.7 149 442 3 161702 284062 7.09E-09 8 1526638 0 0 0 58.80301 14 10532756 0.7395 0.33 341649 18117207 0 100163 2.24719 20)
7.78 2.046 383 4 215171 174125 3.77E08 9 28.12507 0 0 0 59.23007 14 14349525 101536 0.33 469096 18247934 0 111634 3.75335 20)
78 2033 299 S 306141 11204 225607 1 40.85593 2 32 49.66534 62.24722 0 0 0 0.33 0 18688792 -0.02442 0 0 20)
7.82 4219 347 S 425041 081936  9.86E-07 14 57.62209 30 34 53.63695 67.22498 0 0 0 0.33 0 193.40764 -0.02471 0 0 20)
7.84 564 0.1 S 531969 077448 2.05E-06 16 74,0745 34 35 59.10199 74,0745 0 0 0 0.33 0 20145032 -0.03633 0 0 20)
7.86 6.114 488 S 539763 08547  180E-06 17 73.54798 34 35 61.39968 76.95427 0 0 0 0.33 0 20455533 -0.04165 0 0 20)
7.8 4.453 495 S 494821 101383 1.04E-06 16 67.25106 ) 35 61.96275 7765998 0 0 0 0.33 0 20513284 -0.04426 0 0 20)
7.9 429 522 S 41258 134439 377607 15 55.73226 29 34 61.73499 77.37452 0 0 0 0.33 0 20449683 -0.04977 0 0 20)
7.92 3.647 64.7 4 330808 19266  LO4E-07 13 44.27905 0 0 0 7758507 14 22591352 16037 0.33 74001 20435248 0 130524 3.47377 20)
7.94 2 743 3 239004 308363 172608 1 3142138 0 0 0 76.29155 14 16031314 110063 0.33 50849 20240599 0 1.14756 213171 20)
7.9 1538 82.1 3 163504 46013 2.85E-09 9 1518432 0 0 0 70.01938 14 106,359 0.72839 0.33 336517 19455745 0 0.99646 138545 20)
7.98 1382 9.3 3 153506 489449 2.11E-09 9 13474 0 0 0 68.95773 14 99.19133 067762 0.33 313062 19321385 0 0.97214 12938 20)
8 17 74 3 135537 474165 15SE-09 8 9.95491 0 0 0 63.45269 14 86.33041 0.58833 0.33 271806 18651535 0 0.92627 131645 20)
8.02 0.998 495 3 122765 469732 L17E-09 7 7.9378 0 0 0 59.72351 14 77.18258 0.52472 0.33 242419 18177933 0 0.89072 131166 20)
8.04 0.998 495 3 099392 498028  7.50E-10 6 485065 0 0 0 5375715 14 60.46262 0.41007 0.33 189454 173.72047 0 0.8187 119704 20)
8.06 0.998 495 3 100161 467249 7.96E-10 6 4.93262 0 0 0 52.95009 14 60.98679 0.41265 0.33 190646 17271951 0 0.82046 127707 20)
8.08 1021 414 3106632 411072 961E-10 7 569007 0 0 0 5279139 14 65.58425 0.44272 0.33 204537 17271376 0 0.84043 146629 20)
8.1 1192 406 3 115036 361625  1.48E-09 7 6.75999 0 0 0 53.0513 14 7156271 0.48195 0.33 2.22661 1732935 0 0.8652 168585 20)
8.12 125 238 3 122841 339191 2.01E-09 7 7.83001 0 0 0 54,0731 14 77.11201 051812 0.33 230371 17481822 0 0.88688 18137 20)
8.14 1255 416 3 122878 32769 212609 7 7.81305 0 0 0 53.55588 14 77.11448 051693 0.33 23882 17417693 0 0.88618 187679 20)
8.16 1193 36.4 3120484 309032 2.19E-09 7 7.44824 0 0 0 5204856 14 75.37952 0.50413 0.33 232009 17219444 0 0.87861 1.98403 20)
8.18 1178 337 3 118122 300255 2.15E-09 7 7.00759 0 0 0 5105436 14 73.66811 0.49156 0.33 2271 1708573 0 0.87106 2.03557 20)
8.2 1184 363 3 118494 29678 2.20E-09 7 7.12785 0 0 0 5101515 14 73.90944 0.49204 0.33 227324 17083432 0 0.87135 2.05966 20)
8.22 1204 355 3 120365 293829 233E-09 7 7.36626 0 0 0 51.37092 14 75.22112 0.49963 0.33 230831 17136638 0 0.87592 2.08436 20)
8.24 1234 343 3122036 297726 236E-09 7 7.57971 0 0 0 5203955 14 76.39024 0.50624 0.33 233884 17229584 0 0.87987 2.06043 20)
8.26 1234 39.2 3 119708 310757  2.05E-09 7 7.23199 0 0 0 52.19452 14 74.70255 0.49393 0.33 22819 17245328 0 0.87249 196797 20)
8.28 1134 38.1 3 11548 327328 167E-09 7 6.63947 0 0 0 51.99202 14 7165843 047273 0.33 2184 17209683 0 0.8595 185781 20)
83 1107 36.1 3 111487 319619  154E-09 7 6.10324 0 0 0 50.61761 14 68.78144 0.45272 0.33 200158 17020815 0 0.84688 189165 20)
8.32 1114 327 3 113359 290818 1.89E-09 7 6.32419 0 0 0 49.70835 14 70.09398 0.46033 0.33 212672 169.08281 0 0.85172 2.08368 20)
8.34 119 30.1 3 116967 256768 2.55E-09 7 6.77822 0 0 0 48.80867 14 7264725 0.47604 0.33 219929 16801514 0 0.86155 237051 20)
8.36 1215 273 3 120741 236043 321E-09 7 7.26075 0 0 0 48532 14 75.31856 0.49245 0.33 227512 16777634 0 0.8716 25899 20)
8.38 1227 28.1 3 121449 225609 3.49E-09 7 7.34688 0 0 0 48.10249 14 75.80053 0.49451 0.33 228463 16724519 0 0.87284 271111 20)
8.4 1211 268 3 119722 228864 3.24E-09 7 7.08947 0 0 0 47.95683 14 74.54263 0.48524 0.33 224179 167.01897 0 0.86721 266612 20)
8.42 1163 273 3 117596 225632 3.11E-09 7 6.78418 0 0 0 47.32023 14 72.99979 0.47415 0.33 2.19059 1661228 0 0.86038 269622 20)
8.44 1163 255 3 113103 236364 2.53E-09 6 6.18301 0 0 0 46.95223 14 69.76648 0.45217 0.33 2089 16550658 0 0.84652 255752 20|
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ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 | | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
SPT N60 Constrained Friction allglel N State .o
Depth (m qc (MPa fs (kPa | SBTn qt (MPa | Rf (% | Ksbt(m/s | @y Ere L e (T Dr (% | @ Es (MPa Go (MPa Nkt Su (kPa Su ratio Kocr OCR Vs (m/s o Ko Peak phi ('

8.46 1.076 27.4 3 1.06543  2.58737 1.78€-09 6 5.36479 0 0 0 46.62727 14 65.05733 0.42073 0.33 1.94376 164.87204 0 0.82591 23128 20)
8.48 0.966 29.8 3 0.98384 2.9307 1.11E-09 6 4.43333 0 0 0 46.23643 14 59.20492 0.38205 0.33 1.76506 164.07663 0 0.79911 2.01228 20)
8.5 0.918 29.3 3 0.9039  3.38534 8.15E-10 6 3.6083 0 0 0 45.98123 14 53.4708 0.34429 0.33 1.59064 163.4491 0 0.77118 1.71246 20
8.52 0.836 32.7 3 0.84963  3.62904 7.00E-10 6 3.09437 0 0 0 45.30877 14 49.57039 0.31849 0.33 1.47142 162.32162 0 0.7509 1.57553 20
8.54 0.803 30.5 3 0.80635  3.82797 6.17E-10 5 271173 0 0 0 44.6742 14 46.45465 0.29782 0.33 1.37595 161.27084 0 0.73387 1.47491 20)
8.56 0.788 29.4 3 0.7904  3.63951 6.19E-10 5 2.57214 0 0 0 43.50996 14 45.29178 0.28975 0.33 1.33863 159.57614 0 0.727 1.54296 20
8.58 0.788 26.4 3 0.80856  3.42586 6.69E-10 5 2.71295 0 0 0 43.34733 14 46.56479 0.29725 0.33 1.37332 159.44304 0 0.73339 1.64742 20
8.6 0.85 27.3 3 085007  3.21149 7.58E-10 6 3.05999 0 0 0 43.84106 14 49.50625 0.31536 0.33 1.45695 160.33669 0 0.74837 1.77715 20)
8.62 0.905 28.2 3 087827  3.12735 8.11E-10 6 3.30395 0 0 0 44.38175 14 51.49673 0.32734 0.33 1.51231 161.22835 0 0.75797 1.83738 20)
8.64 0.865 26.9 3 087839  3.04725 8.24E-10 6 3.29494 0 0 0 44.08385 14 51.48105 0.32655 0.33 1.50864 160.82874 0 0.75734 1.88486 20)
8.66 0.85 25.2 3 0.8599 2.8957 8.24E-10 6 3.11849 0 0 0 42.92468 14 50.13647 0.31735 0.33 1.46614 159.13535 0 0.74998 1.97324 20)
8.68 0.849 22.6 3 085776  2.69694 8.61E-10 5 3.09016 0 0 0 42.02257 14 49.96045 0.31557 0.33 1.45794 157.86115 0 0.74854 2.11648 20)
8.7 0.858 21.6 3 085729 247679 9.11E-10 5 3.0767 0 0 0 41.03317 14 49.90327 0.31456 0.33 1.45326 156.45959 0 0.74772 2.30323 20
8.72 0.848 195 3 0.84581 231729 9.31E-10 5 2.9675 0 0 0 39.98896 14 49.06016 0.30861 0.33 1.42577 154.91472 0 0.74285 245301 20)
8.74 0.814 17.7 3 0.823  2.18713 9.24E-10 5 2.76523 0 0 0 38.76132 14 47.40696 0.2976 0.33 1.37491 153.02672 0 0.73368 2.58105 20
8.76 0.789 16.8 3 0.8025  2.09345 9.11E-10 5 2.58926 0 0 0 37.77029 14 45.9202 0.28768 0.33 1.3291 151.47365 0 0.72522 2.67868 20)
8.78 0.786 159 3 0.80871 1.93723 9.69E-10 5 2.63161 0 0 0 37.18309 14 46.34081 0.28974 0.33 1.33858 150.65297 0 0.72699 2.89877 20)
8.8 0.832 143 3 0.86027  1.70489 1.43E-09 5 3.05757 0 0 0 37.28087 14 50.00067 0.31199 0.33 1.44141 151.09639 0 0.74563 3.34095 20)
8.82 0.943 138 3 091517  1.52976 2.08E-09 5 3.5459 0 0 0 37.57973 14 53.89937 0.33565 0.33 1.5507 151.84206 0 0.7645 3.77296 20)
8.84 0.95 139 3 0.9587  1.53681 2.41E-09 5 3.95563 0 0 0 38.66363 14 56.98523 0.35416 0.33 1.63621 153.64894 0 0.77866 3.79042 20)
8.86 0.962 16.5 3 0.92819 1.713 1.83E-09 5 3.64854 0 0 0 39.0894 14 54.78348 0.33979 0.33 1.56984 154.13202 0 0.76771 3.37659 20)
8.88 0.851 17.3 3 0.88838  1.85356 1.38€-09 5 3.27009 0 0 0 38.96247 14 51.91646 0.32137 0.33 1.48471 153.76981 0 0.75321 3.08976 20)
8.9 0.83 156 3 083694  1.99139 9.86E-10 5 2.81526 0 0 0 38.4081 14 48.21897 0.29788 0.33 1.37622 152.71439 0 0.73392 2.83528 20
8.92 0.807 171 3 0.85055 1.97912 1.06E-09 5 2.92132 0 0 0 38.73719 14 49.16789 0.30314 0.33 1.4005 153.28362 0 0.73832 2.86245 20
8.94 0.891 17.8 3 0.89821 1.9446 1.31E-09 5 3.33031 0 0 0 39.82211 14 52.54958 0.32334 0.33 1.49383 155.11163 0 0.75479 2.94839 20)
8.96 0.972 17.5 3 097017  1.82443 1.88E-09 6 4.00233 0 0 0 40.94604 14 57.66572 0.35411 0.33 1.63599 157.06873 0 0.77863 3.19279 20)
8.98 1.022 17.8 3 1.0351 1.69066 2.61E-09 6 4.65921 0 0 0 41.65962 14 62.28042 0.38168 0.33 1.76338 158.37424 0 0.79886 3.4877 20)
9 1.085 17.2 3 1.07638  1.68156 2.99E-09 6 5.09701 0 0 0 42.56681 14 65.206 0.39881 0.33 1.84253 159.82582 0 0.81094 3.53049 20)
9.02 1.095 193 3 1.12104  1.63836 3.54E-09 6 5.59279 0 0 0 43.28882 14 68.37212 0.41734 0.33 1.92813 161.01605 0 0.82363 3.64817 20)
9.04 1.155 18,6 5 270544  0.71584 2.08E-07 10 35.57791 22 31 43.88003 54.9963 0 0 0 0.33 0 179.31824 0.01066 0 0 20)
9.06 5.837 20.2 6 599667  0.35075 6.88E-06 16 67.02739 34 35 53.4793 67.02739 0 0 0 0.33 0 195.64369 -0.01214 0 0 20)
9.08 10.968 24.3 6 1141442  0.21844 9.22E-05 24 80.83328 49 39 64.49464 80.83328 0 0 0 0.33 0 212.13507 -0.07642 0 0 20)
9.1 17.411 30.3 6 1575236  0.18495 3.06E-04 30 90.17042 59 41 71.94448 90.17042 0 0 0 0.33 0 222.15305 -0.12816 0 0 20)
9.12 18.855 32.8 6 18.54989  0.19209 4.87E-04 34 97.77166 64 41 78.0093 97.77166 0 0 0 0.33 0 229.45079 -0.15348 0 0 20)
9.14 19.365 43.8 6 18.89046  0.23257 4.02E-04 35 103.09412 65 41 82.25595 103.09412 0 0 0 0.33 0 234.02692 -0.15519 0 0 20)
9.16 18.434 55.2 6  18.3607  0.30445 2.48E-04 36 109.27913 63 41 87.1908 109.27913 0 0 0 0.33 0 239.22665 -0.149 0 0 20)
9.18 17.266 68.7 6 17.17773 0.4271 1.17E-04 36 117.09331 61 41 93.42552 117.09331 0 0 0 0.33 0 245.75508 -0.13618 0 0 20)
9.2 15.816 96.2 6 153451  0.58868 4.77E-05 35 122.89011 57 40 98.05062 122.89011 0 0 0 0.33 0 250.47711 -0.12458 0 0 20)
9.22 12.936 106.1 6 134918  0.77603 1.98€-05 33 126.51579 52 39 100.94345 126.51579 0 0 0 0.33 0 253.35257 -0.11414 0 0 20)
9.24 11.706 111.8 6 11.89616  0.97314 9.00E-06 32 128.39457 48 39 102.44247 128.39457 0 0 0 0.33 0 254.78366 -0.10578 0 0 20)
9.26 11.029 129.4 6 11.04551 1.12293 5.52E-06 31 130.08746 46 38 103.79318 130.08746 0 0 0 0.33 0 256.12216 -0.103 0 0 20)
9.28 10.384 1309 5 10.33088  1.25352 3.68E-06 30 130.76072 44 38 104.33037 130.76072 0 0 0 0.33 0 256.62604 -0.1011 0 0 20)
9.3 9.562 1282 5  9.61955 1.32681 2.71E-06 28 128.56304 43 37 102.57689 128.56304 0 0 0 0.33 0 254.74863 -0.09736 0 0 20)
9.32 8.895 1238 5 879187  1.41039 1.88E-06 27 125.32819 40 37 99.9959 125.32819 0 0 0 0.33 0 251.96265 -0.093 0 0 20)
9.34 7.901 120 5 7.9852 1.50403 1.27€-06 25 109.41557 38 36 97.26705 121.90803 0 0 0 0.33 0 248.97484 -0.08916 0 0 20)
9.36 7.142 116.5 5  7.15349 1.59875 8.34E-07 24 97.76616 36 36 93.80442 117.56821 0 0 0 0.33 0 245.12923 -0.085 0 0 20
9.38 6.4 106.6 5  6.24787  1.69605 5.11E-07 22 85.08217 33 35 89.17986 111.77209 0 0 0 0.33 0 239.88469 -0.07987 0 0 20
9.4 5.185 94.8 5 543456 1.745 3.28E-07 20 73.69059 31 34 83.70212 104.90666 0 0 0 0.33 0 233.51341 -0.07324 0 0 20)
9.42 4.704 83.1 5 475883 1.75043 2.24E-07 18 64.22519 28 34 78.16164 97.96259 0 0 0 0.33 0 226.85831 -0.06583 0 0 20)
9.44 4.376 72 5 455896  1.69045 2.11E-07 17 61.42167 28 33 75.56408 94.70698 0 0 0 0.33 0 223.69218 -0.06113 0 0 20)
9.46 4.588 76.1 5 467103 1.65559 2.34E-07 17 62.98555 28 33 76.0574 95.32527 0 0 0 0.33 0 224.34093 -0.06102 0 0 20)
9.48 5.042 83.9 5 493543 1.54191 3.11E-07 18 66.68192 29 34 76.45776 95.82706 0 0 0 0.33 0 224.91476 -0.05948 0 0 20)
9.5 5.172 68.3 5 495643 1.415 3.69E-07 18 66.97072 29 34 74.48152 93.35017 0 0 0 0.33 0 222.54231 -0.05433 0 0 20)
9.52 4.655 58.2 5 473268  1.29736 3.77€-07 17 63.83309 28 34 70.71237 88.62617 0 0 0 0.33 0 217.84615 -0.04647 0 0 20)
9.54 4.376 57.7 5 43499 1.3548 2.71E-07 16 58.46985 27 33 68.76382 86.18399 0 0 0 0.33 0 215.29132 -0.0444 0 0 20)
9.56 4.028 60.9 4 4.05024  1.52172 1.76E-07 15 54.26871 0 0 68.95749 86.42672 14 276.88115 1.67979 0.33 7.76063 215.45168 0 1.3261 4.40254 20
9.58 3.759 66.3 4 3.81789 1.70164 1.20E-07 15 51.01066 0 0 69.50771 87.11633 14 260.25846 1.5576 0.33 7.1961 216.08524 0 1.29228 3.92591 20
9.6 3.681 67.7 4 3.68656 1.793 9.76E-08 15 49.16698 0 0 0 87.16118 14 250.85195 1.48894 0.33 6.87889 216.10265 0 1.27251 3.71914 20)



'ESCUELA COLOBIANADE IWGENERIA
JULiS GARAVTIO

ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO
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ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 | | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s arsa:t:m Ko Peak phi (°

9.62 3635 64.3 4 351432 187424 7.75E08 14 46.75043 0 0 0 86.39286 14 238.52261 1.40305 0.33 6.48208 21527989 0 124691 3.54887 20)
9.64 3.243 65.6 4 32447 196423  5.58E08 14 42.97067 0 0 0 84.20077 14 219.23813 127409 0.33 588632 213.04398 0 120646 337113 20)
9.66 2873 613 4 288183 216414  3.24E08 13 37.88539 0 0 0 81.97602 14 193.2928 110239 0.33 500303 21050552 0 1.14819 3.03731 20)
9.68 2,547 60.2 4 2594 226805  2.20E08 12 33.20004 0 0 0 78.54496 14 17270798 0.9808 0.33 453131 206.66579 0 11032 287684 20)
97 238 55 4 243065 236288 170E-08 12 28.79847 0 0 0 76.75379 14 16101454 091253 0.33 42159 204.50447 0 107631 274743 20)
9.72 2383 57.1 4 244634 228368 182E-08 12 29.13226 0 0 0 76.28862 14 16210072 0.91687 0.33 423595 204.14014 0 107806 2.84369 20)
9.74 2,504 555 4 261203 21452 2.43E08 12 33.46311 0 0 0 77.70783 14 17391879 0.98167 0.33 45353 205.86662 0 1.10353 3.04177 20)
9.7 2877 555 4 272901 218883  2.64E-08 12 35.72074 0 0 0 80.21723 14 182.24868 1.02659 0.33 474284 208.64084 0 112055 2.99002 20)
9.78 2734 68.2 4 268164 248356  2.01E-08 13 35.05242 0 0 0 82.72237 14 178.83887 1.00532 0.33 464458 21118289 0 1.11256 263156 20)
98 2452 76.1 3 246795 310245 1.07E-08 12 29.41038 0 0 0 84.82007 14 163.54901 091748 0.33 423876 213.10349 0 10783 2.00331 20)
9.82 223 85.4 3 245163 319652  O.85E-09 12 28.92376 0 0 0 85.41042 14 1623572 0.90892 0.33 419922 213.69148 0 107485 2.03033 20)
9.84 2.685 736 3 273131 281672 166E-08 13 35.73241 0 0 0 87.27824 14 18230822 101852 0.33 4.70556 215.8967 0 111753 23223 20)
9.86 3.201 718 4 330464 218581  4.49E-08 14 4375393 0 0 0 89.2535 14 2232343 125925 0.33 581776 21832281 0 120164 3.02865 20)
9.88 3.956 713 4 372993 195536  7.88E-08 15 49.70274 0 0 0 91.58037 14 25358541 145313 0.33 671347 22080498 0 126196 3.40741 20)
99 3.961 757 4 39475 186023 LO2E-07 16 52.74414 0 0 0 92.80754 14 269.10274 155141 0.33 706751 22210114 0 120052 359129 20)
9.92 3.944 733 4 393148 182620  LO3E07 16 5251414 0 0 0 92.11497 14 267.92027 154237 0.33 702575 22143553 0 128795 365697 20)
9.94 3.908 6.4 4 391211 172371 L13EO07 16 52.23784 0 0 71.94366 90.16939 14 26651959 153554 0.33 700418 21952615 0 128599 3.8733 20)
9.96 3.903 626 4 392743 175688 L10E-07 16 52.44715 0 0 0 91.02803 14 2675875 153711 0.33 710045 22040135 0 128644 3.80052 20)
9.98 399 78 4 400207 188402  LO1E-07 16 53.48703 0 0 0 94.24833 14 27280209 156022 0.33 720823 22360257 0 129303 3.54689 20)
10 4132 85.6 4 32339 196044  4.95E-08 14 4272834 0 0 0 85.62009 14 21800173 12156 0.33 561605 21477165 0 1.18723 336974 20)
1002 1598 266 4 244151 1895  227E08 1 27.99961 0 0 0 72,9758 14 1613727 0.88525 033 408985 200.87955 0 106519 341812 20)
10.04 1612 266 3 160142 166103 7.78E-09 8 1102206 0 0 0 55,6373 14 10134183 0.5549 0.33 256366 179.4852 0 0.90793 3.73365 20)
1006 1611 266 3 160476 165549  7.83E-09 8 1104829 0 0 0 55.60647 14 10155643 055505 0.33 256433 179.58401 0 0.90801 3.74625 20)
10.08 1608 2.5 3 160279 165337 7.77E-09 8 1099209 0 0 0 55.68451 14 10139152 0.55312 0.33 255543 17958255 0 0.90693 3.74957 20)
104 1606 26.4 3 161647 166824 7.83E-09 8 1117901 0 0 0 5613257 14 10234455 055729 0.33 257469 1801795 0 0.90926 371932 20)
1012 1652 2 4 261743 160462  3.58E-08 12 32.28055 0 0 0 72.42306 14 17381683 0.94753 0.33 437759 200.5963 0 109025 4.05573 20)
10.14 4611 716 4 365122 158668  LOIE-07 15 48.53601 0 0 0 85.44413 14 247.63268 139473 0.33 644364 21487726 0 124438 4.18895 20)
10.6 4.708 742 4 459227 166947 L81E-07 17 6170555 0 0 78.08498 97.8665 14 3148242 180384 0.33 833372 227.41243 0 135881 4.02428 20)
10.18 4.476 84.2 4 431767 193237 L13E07 17 57.85582 0 0 79.65426 99.83334 14 29518275 166202 0.33 767854 22923196 0 132128 3.46719 20)
102 3.788 919 4 393585 231462  6.0SE-08 17 52,5015 0 0 0 10148185 14 267.88341 14741 0.33 681034 23071101 0 126816 288173 20)
1022 3.563 97.2 4 33912 281021 2.70E08 15 44.87486 0 0 0 10033833 14 22895337 12319 0.33 569136 22943976 0 1.19265 23544 20)
1024 2.842 9.8 3307593 345135 168E-08 15 40.45587 0 0 0 98.62583 14 206.40751 110836 0.33 512062 227.56214 0 1.15031 2.08679 20)
1026 2.842 9.8 3 28357 341362 L16E-08 14 37.08738 0 0 0 96.72311 14 189.22135 101404 0.33 468487 22557407 0 111585 191567 20)
1028 2.842 9.8 3 288803 328482 130E-08 14 37.81483 0 0 0 9658444 14 19293283 103187 0.33 476725 22551025 0 112252 1.99305 20)
103 2.999 o1 3 285833 321983 130E-08 14 37.30381 0 0 0 95.45139 14 19078472 101836 0.33 470481 224.41766 0 111747 2.03154 20)
1032 2753 883 3 272226 318608  1.ISE-08 13 34.22156 0 0 0 92,5428 14 181.039 0.96443 0.33 445568 22150414 0 1.09687 204556 20)
1034 2434 80.9 3 238654 34555 6.87E-09 12 25.60702 0 0 0 88.17274 14 15703224 0.83491 0.33 385727 21683411 0 1.04408 186611 20)
1036 1992 78.2 3 215582 367532 459E-09 12 20.53893 0 0 0 84.89615 14 140.52668 0.7457 0.33 344512 21326027 0 1.00449 173811 20)
1038 2.061 786 3 212718 345528 491E-09 1 19.89918 0 0 0 82.62577 14 13845446 0.73328 0.33 338777 21091711 0 0.99874 184606 20)
104 2.348 637 3 248985 273778 L16E-08 12 27.97936 0 0 0 83.99498 14 16433358 0.86867 0.33 401326 2128111 0 105833 236255 20)
10.42 3.08 622 4 29775 209345 3.03£08 13 39.03191 0 0 0 85.50425 14 199.1424 1.05065 0.33 485402 21491733 0 112047 3.1309 20)
10.44 3.524 61.1 4 345717 20267 4.98E-08 15 45.74169 0 0 0 91.58946 14 23337595 1245 0.33 575191 22126817 0 1.19697 3.26415 20)
10.46 3.787 86.9 4 359948 215865  4.04E-08 15 47.72883 0 0 0 95.68153 14 24351442 129617 0.33 59883 22533337 0 121357 3.07135 20)
10.48 3.507 85.1 4 345876 239681  3.56E-08 15 45.75353 0 0 0 97.32691 14 23343638 12258 0.33 56632 2268994 0 1.19062 275956 20)
105 3.102 76.7 4 314030 244343 262608 14 41.20122 0 0 0 92.82658 14 21066947 110288 0.33 500531 22234776 0 1.14836 269057 20)
1052 2832 68.4 4 320903 229976  3.08E-08 14 42.24698 0 0 0 92.2486 14 21554583 112624 0.33 520324 22187468 0 115663 286226 20)
1054 3713 763 4 372635 189462  6.87E-08 16 49.48436 0 0 0 93.4622 1 25247123 134861 0.33 623057 22329102 0 123015 3.50456 20)
1056 4.654 67.1 S 460265 147161  2.06E-07 17 61.74745 2% 3 7627211 95.50437 0 0 0 0.33 0 22561945 -0.04726 0 0 20)
1058 5.461 59.8 S 574957 110153  6.78E-07 19 77.7991 30 34 77.48136 97.10997 0 0 0 0.33 0 227.35129 -0.04286 0 0 20)
106 7.154 63.1 S 691743 10023 138E-06 2 94.14393 34 35 8242573 10330692 0 0 0 0.33 0 23338762 -0.0498 0 0 20)
1062 8.158 85.1 S 808595 099762 2.18E-06 24 11165085 37 36 89.08312 11165085 0 0 0 0.33 0 24111823 -0.06099 0 0 20)
1064 8.967 938 S 880082 105824  2.47E-06 2% 119.07 38 36 95.00266 119.07 0 0 0 0.33 0 247.7031 -0.07028 0 0 20)
1066 9.299 1005 S 904769 107136 2.59E-06 27 12139475 39 37 96.85751 12139475 0 0 0 0.33 0 249.73898 -0.0729 0 0 20)
1068 8.899 9.5 S 885126 107593 2.41E-06 27 12030989 38 36 9599193 12030989 0 0 0 0.33 0 248.80807 -0.07122 0 0 20)
107 8.378 88.7 S 833385 106793 205606 25 11644863 37 36 9201114 116.44863 0 0 0 0.33 0 245.4331 -0.0659 0 0 20)
1072 7.747 818 S 790718 099951  1.99E-06 24 11092232 36 36 8850185 11092232 0 0 0 0.33 0 24053532 -0.05871 0 0 20)
1074 7.619 66.6 S 769552 086804 237606 23 1044769 3 36 8335020 10447698 0 0 0 0.33 0 23471785 -0.05027 0 0 20)
1076 7.743 52 S 799918 065465  435E-06 2 97.4166 37 36 77.72601 97.4166 0 0 0 0.33 0 22828108 -0.04287 0 0 20)
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CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s ars:;t:m Ko Peak phi (°

1078 8.658 385 6 847216 054689  6.95E-06 23 94.91911 38 36 75.73333 94.91911 0 0 0 0.33 0 22606915 -0.04291 0 0 20)
108 9.038 485 6 892414 05431  B2IE-06 2 97.14345 39 37 7750807 97.14345 0 0 0 0.33 0 2282534 -0.0478 0 0 20)
1082 9.099 58.4 6 884614 068203  S54IE-06 25 103.80657 39 37 8282439 10380657 0 0 0 0.33 0 23436511 -0.05299 0 0 20)
1084 8.424 74.1 S 849745 089674 292606 25 11137546 38 36 88.863¢ 11137546 0 0 0 0.33 0 24111839 -0.05901 0 0 20)
1086 7.992 9.1 S 814676 109123 178E-06 25 11128643 36 36 93.12301 11671417 0 0 0 0.33 0 24577809 -0.06425 0 0 20)
1088 8.047 9.5 S 79434 119512 138E-06 25 10843401 36 36 9498805 11905282 0 0 0 0.33 0 247.79825 -0.06679 0 0 20)
109 7.814 922 S 790706 103283 1.79E-06 2 107.92 36 36 90.14464 11298128 0 0 0 0.33 0 24251456 -0.05913 0 0 20)
1092 7.883 56.3 S 793338 078697  2.97E-06 23 10346729 36 36 8255369 10346729 0 0 0 0.33 0 233.99695 -0.04762 0 0 20)
1094 8.126 388 6 824771 053631  637E-06 2 93.78873 37 36 74.83143 93.78873 0 0 0 0.33 0 22511258 -0.03863 0 0 20)
1096 8.757 376 6 838004 045067  B.74E-06 2 90.02223 38 36 7182625 90.02223 0 0 0 0.33 0 22162105 -0.03595 0 0 20)
1098 8.28 36.9 6 848403 051862  7.27E-06 2 94.25535 38 3 75.20373 94.25535 0 0 0 0.33 0 2256423 -0.04026 0 0 20)
11 8.438 575 S 800169 064028  4.28E-06 2 97.69256 36 36 77.94619 97.69256 0 0 0 0.33 0 22876047 -0.04056 0 0 20)
1102 731 593 S 732669 07889  2.28E-06 2 10001632 34 35 7980026 10001632 0 0 0 0.33 0 23080487 -0.04075 0 0 20)
1104 6.255 56.6 S 617439 087944 112606 2 83.6268 3t 34 76.00741 95.37542 0 0 0 0.33 0 2262325 -0.03336 0 0 20)
11.06 4.981 47 S 47461 100293 3.94E-07 17 63.62564 27 33 69.90164 87.61005 0 0 0 0.33 0 2183392 -0.02457 0 0 20)
11.08 3.025 39.2 4 35438 125101 LO7E07 14 4678854 0 0 0 81.50633 14 23871706 123023 0.33 568365 21185417 0 119209 5.2769 20)
111 2.648 6.8 4 270882 174369 261E-08 12 3108805 0 0 0 78.97732 14 179.04984 0.88586 0.33 4.09266 208.6028 0 106544 371494 20)
1112 2476 55.7 3 227451 233897 9.59E-09 1 21.20376 0 0 0 78.24517 14 148.00192 0.73095 0.33 3377 20722763 0 0.99766 272635 20)
1114 1722 57.1 3 18352 292612 3.44E-09 10 1313688 0 0 0 7421779 14 11659732 0.57484 0.33 265576 202.2201 0 0.91895 2.12785 20)
1116 133 483 3138324 35279 9.99E-10 9 6.85349 0 0 0 66.79628 14 84.2897 0.41484 0.33 191656  193.03987 0 0.82194 16927 20)
1118 112 a1 3 115795 354073 7.61E-10 8 4.47556 0 0 0 60.26903 14 68.17204 0.33495 0.33 154747 18478183 0 0.76395 16295 20)
12 1046 337 3 104599 319315 6.98E-10 7 3.47843 0 0 0 55.04934 14 60.1511 0.29504 0.33 136309 178.01732 0 0.73151 176491 20)
1122 0.994 255 3 099269 276691  7.09E-10 7 3.04441 0 0 0 51.21877 14 5631972 0.27579 0.33 127417 172.96008 0 0.71483 2.00047 20)
1124 096 232 3096003 24339 732610 6 2.79045 0 0 0 48.45475 14 5396339 0.26383 0.33 121888 169.23293 0 0.70407 2.26323 20)
1126 0.948 214 3095005 216129 7.78E-10 6 2.71046 0 0 0 466334 14 5322705 0.25981 0.33 120032 166.79086 0 0.70038 254038 20)
1128 0.964 17 3 09564 193783 BASE-0 6 2.75006 0 0 0 45.48858 14 5365717 0.26149 0.33 120809 16531154 0 0.70193 283727 20)
13 0.979 172 3 097676 170973 9.48E-10 6 2.89416 0 0 0 44.58739 14 55.08853 0.26804 0.33 123836 1642287 0 0.70789 3.23274 20)
1132 1.009 159 3099577 163357  1.04E-09 6 3.03137 0 0 0 44.50063 14 56.42361 0.27411 0.33 126638 164.35049 0 071333 339929 20)
1134 1021 157 3 101313 15694  L17E-09 6 3.15852 0 0 0 44.60738 14 57.64002 0.27958 0.33 129165 164.48093 0 0.71817 3.55266 20)
1136 1031 161 3 100548 159459 1.10E-09 6 3.00158 0 0 0 44,6232 14 57.07071 0.27638 0.33 127689 164.47603 0 0.71535 3.48831 20)
1138 0.986 163 3 098484 166524  9.67E-10 6 2.9269 0 0 0 4461320 14 5557352 0.26871 0.33 124144 164.36607 0 0.7085 3.32086 20)
114 0.959 168 3095353 173391 8.89E-10 6 268946 0 0 0 44.26893 14 5331336 0.25738 0.33 118909 163.74603 0 0.69813 3.16011 20)
11.42 0.937 165 3 093721 17463t BS7E-10 6 256689 0 0 0 43.93228 14 5212501 0.25125 0.33 116077 16321432 0 0.6924 3.12113 20)
1144 0.937 158 3 092755 17285  BA4SE-10 6 2.49325 0 0 0 4357735 14 5141182 0.24743 0.33 114311 162.69272 0 0.68878 3.14243 20)
1146 093 158 3092391 170291 B4SE-10 6 2.46204 0 0 0 43.33608 14 5112866 0.24568 0.33 113505 162.35857 0 0.68711 3.18471 20)
1148 0.926 156 3 091993 170303 836E-10 6 2.42877 0 0 0 43.25427 14 5082135 0.24383 0.33 112649 162.23814 0 0.68534 3.17904 20)
115 0.925 156 3 091596 16958  830E-10 6 2.39581 0 0 0 43.12433 14 505144 0.24198 0.33 111795 162.05203 0 0.68356 3.1869 20)
1152 0.918 154 3 091198 16923 823E-10 6 236311 0 0 0 43.01748 14 5020712 0.24014 0.33 110944 16189688 0 0.68177 3.1881 20)
1154 0914 153 3 091 168364  8.18E-10 6 2.34408 0 0 0 42.96558 14 5004305 0.23899 0.33 110412 1618284 0 0.68065 3.19147 20)
11.56 0919 154 3090635 171383 8.03E-10 6 231404 0 0 0 43.05474 14 49.75957 0.23727 0.33 109618 16194154 0 0.67897 3.13934 20)
1158 0.907 159 3090205 174049  7.86E-10 6 2.27987 0 0 0 43.13224 14 49.42881 0.23533 0.33 108722 162.03467 0 0.67707 3.08537 20)
116 0.901 158 3 089606 175583 7.70E-10 6 2.23507 0 0 0 43.08706 14 48.97829 0.23283 0.33 107566 16195035 0 0.6746 3.05077 20)
1162 0.901 155 3 089509 172051 777610 6 222323 0 0 0 42.86005 14 48.88566 0.23203 0.33 107198 16164883 0 0.67381 3.11001 20)
1164 0.904 149 3 089742 169002 7.87E-10 6 223204 0 0 0 4275569 14 49.02072 0.23236 0.33 10735 16153508 0 0.67414 3.16807 20)
1166 0.908 151 3 089978 166337  7.97E-10 6 22428 0 0 0 4267425 14 49.17523 0.2327 0.33 1.07505 1614528 0 0.67447 3.21994 20)
1168 0.908 149 3 089979 165223 7.98E-10 6 223738 0 0 0 4262759 14 49.15301 0.23224 0.33 107294 16140326 0 0.67402 3.24013 20)
17 0.904 146 3 089516 163844  7.93E-10 6 2.20195 0 0 0 42.43267 14 48.79927 0.23022 0.33 106361 16112195 0 0672 3.26068 20)
1172 0.894 145 3 088207 168165 7.57E-10 6 211314 0 0 0 4237014 14 47.84123 0.22536 0.33 104115 160.96631 0 0.66712 3.16075 20)
1174 0.867 154 3 087031 173501 7.23E-10 6 2.03453 0 0 0 4230742 14 46.97841 0.2209 0.33 102083 160.94115 0 0.66264 3.04893 20)
1176 0.867 154 3 086987 177038 7.1E-10 6 2.02676 0 0 0 4263207 14 46.92401 0.22037 0.33 10181 16127325 0 0.66203 2.98607 20)
1178 0.891 154 3 08785 17339 731E-10 6 207557 0 0 0 426816 14 47.52153 0.22284 0.33 102952 16141063 0 0.66456 3.05718 20)
118 0.893 149 3 088726 167557  7.59E-10 6 2.12499 0 0 0 42.58281 14 48.12016 0.22531 0.33 104092 16134547 0 0.66707 3.17205 20)
1182 0.893 143 3 088698 160095  7.79E-10 6 2.11802 0 0 0 42.10876 14 48.07707 0.22477 0.33 103843 160.70999 0 0.66652 331799 20)
1184 0.89 134 3 088435 153786 7.92E-10 6 2.09639 0 0 0 4163542 14 47.86667 0.22345 0.33 103235 160.05858 0 0.66518 3.44922 20)
1186 0.885 131 3 088171 148197  B.04E-10 6 2.07487 0 0 0 41.20346 14 47.65563 0.22214 0.33 102627 159.46216 0 0.66384 357417 20)
1188 0.885 127 3 088008 145821  B.O7E-10 6 2.05968 0 0 0 4101773 14 4751605 0.22116 0.33 102175 159.20975 0 0.66284 3.6285 20)
119 0.885 127 3 087943 14479 B.OBE-10 6 2.05072 0 0 0 40.95253 14 47.44755 0.22051 0.33 101878 159.12968 0 0.66218 365172 20)
1192 0.883 128 3 087814 146141 7.99E-10 6 2.03781 0 0 0 4103577 14 47.33285 0.21966 0.33 101482 159.24899 0 0.6613 361451 20)
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Inicio cono (m I 1.5 Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s ars:;t:m Ko Peak phi (°

1194 0.881 13 3 087952 147049  7.96E-10 6 2.04133 0 0 0 4116184 14 47.40861 0.21968 0.33 101494 150.44554 0 0.66133 35023 20)
1196 0.889 13 3 088491 146155  B.06E-10 6 2.06956 0 0 0 41.27337 14 47.77044 0.22104 0.33 102119 159.64966 0 0.66272 361972 20)
1198 0.899 128 3 089296 143717 825E-10 6 2.11459 0 0 0 4134775 14 48.32276 0.22326 0.33 103148 150.82091 0 0.66499 36901 20)
12 0.905 127 3 090102 152049  8.08E-10 6 2.16012 0 0 0 42.18156 14 48.87627 0.22549 0.33 104176 1610262 0 0.66725 3.49626 20)
1202 0911 156 3090575 16156 7.83E-10 6 2.18479 0 0 0 42.99166 14 49.19086 0.2266 0.33 104691 162.17018 0 0.66838 3.20433 20)
1204 0911 156 3091714 170095 77310 6 225221 0 0 0 4391216 14 49.98117 0.2299 0.33 106216 163.49808 0 0.67169 3.13084 20)
1206 0.937 156 3 092551 168557  7.88E-10 6 2.30089 0 0 0 44.07204 14 5055588 02322 0.33 107278 163.77943 0 0.67398 3.17595 20)
1208 0.936 156 3 09359 166684  B.O7E-10 6 236337 0 0 0 44.2651 14 5127559 0.23516 0.33 108644 164.11426 0 0.6769 322116 20)
121 0.942 156 3 09363 167681  B.03E-10 6 2.36037 0 0 0 44.37087 14 51281 0.23484 0.33 108495 164.27194 0 0.67659 3.20098 20)
1212 0.938 159 3 093504 169334 7.94E-10 6 2.34649 0 0 0 44.47414 14 511677 0.23397 0.33 10809  164.41608 0 0.67573 3.16701 20)
1214 0.932 16 3093009 169517  7.84E-10 6 2.3087 0 0 0 44.37362 14 50.79144 0.23191 0.33 107143 164.26521 0 0.67369 3.15702 20)
1216 0.927 154 3 092583 168137  7.79E-10 6 2.27567 0 0 0 4418646 14 504639 0.23008 0.33 106295 164.00204 0 0.67186 3.1769 20)
1218 0.925 153 3 092289 165784  7.80E-10 6 22514 0 0 0 43.97031 14 502309 0.22868 0.33 105649 163.70761 0 0.67046 32174 20)
122 0.923 152 3 09203 16625 772610 6 2.22051 0 0 0 43.95469 14 5002279 0.2274 0.33 105058  163.68401 0 0.66918 3.20407 20)
1222 0.919 154 3 092003 166662  7.69E-10 6 222047 0 0 0 44.00087 14 49.98027 0.22687 0.33 104815 163.75783 0 0.66865 3.19439 20)
1224 0.924 154 3 092376 166711 772610 6 2.24001 0 0 0 44.13626 14 5022382 0.22765 0.33 105172 163.97623 0 0.66943 3.19606 20)
1226 0.934 154 3 093214 165569  7.86E-10 6 2.28924 0 0 0 44.32185 14 5079961 0.22092 0.33 106223 164.29027 0 0.67171 3.22572 20)
1228 0.944 155 3 094021 164857  7.99E-10 6 2.33598 0 0 0 44.52621 14 5135302 0.23209 0.33 107223 164.62639 0 0.67386 3.24684 20)
123 0.948 156 3 094227 165911 7.96E-10 6 23439 0 0 0 44,6834 14 51.47748 0.23231 0.33 107327 164.86201 0 0.67409 3.22695 20)
1232 0.94 158 3 093835 167669  7.83E-10 6 231302 0 0 0 44.72027 14 5117443 0.23061 0.33 1.0654 164.9007 0 0.67239 3.18756 20)
1234 0932 158 3 093144 168914 7.67E-10 6 226323 0 0 0 4463531 14 5065746 0.22794 0.33 105311 164.75847 0 0.66973 3.15536 20)
1236 0.927 156 3 09262 16879 7.58E-10 6 2.22465 0 0 0 44.50366 14 5026026 0.22583 0.33 104333 164.56377 0 0.6676 3.15064 20)
1238 0.924 155 3 092795 166676  7.65E-10 6 2.23044 0 0 0 44.43595 14 5036201 0.2259 0.33 104394 164.49776 0 0.66773 3.19104 20)
124 0.937 153 3 093201 164518  7.75E-10 6 2.25003 0 0 0 44.42042 14 5062937 0.22683 0.33 104796 164.52798 0 0.66861 3.23588 20)
1242 0.939 152 3 093675 162976  7.85E-10 6 227574 0 0 0 44.48229 14 5094434 0.22791 0.33 105296 164.64156 0 0.6697 3.27023 20)
1244 0.938 153 3 093848 162674  7.86E-10 6 22815 0 0 0 44.53626 14 5104539 0.22804 0.33 105353 16473776 0 0.66982 3.27671 20)
1246 0.942 153 3093922 16325  7.84E-10 6 2.28086 0 0 0 44.62366 14 5107501 0.22784 0.33 10563 164.87212 0 0.66962 3.26436 20)
1248 0.941 154 3 094062 163013 7.84E-10 6 2.28448 0 0 0 44,6723 14 5115224 0.22786 0.33 105271 164.95901 0 0.66964 3.2693 20)
125 0.942 153 3 094036 163766  7.80E-10 6 227751 0 0 0 44.74365 14 5111077 0.22735 033 105035 165.06566 0 0.66913 3.2525 20)
1252 0.941 155 3094044 164817  7.75E-10 6 2.27268 0 0 0 44.84491 14 510931 0.22694 0.33 104848 16521402 0 0.66872 3.2304 20)
1254 0.941 157 3 094052 166574  7.68E-10 6 226792 0 0 0 44.99521 14 5107613 0.22654 0.33 104664 165.42734 0 0.66832 3.19498 20)
1256 0.942 158 3 094293 167563  7.66E-10 6 227791 0 0 0 45.1582 14 512251 0.22688 0.33 104819 165.67159 0 0.66866 3.17725 20)
1258 0.948 159 3094635 169422 7.64E-10 6 2.20436 0 0 0 45.41024 14 5144654 0.22754 0.33 105121 166.03943 0 0.66932 3.14455 20)
126 0.951 164 3 094976 171622 7.60E-10 6 231075 0 0 0 45.68518 14 5166688 0.22818 0.33 105421 166.43652 0 0.66997 3.10635 20)
1262 0.952 166 3 095116 174874 7.51E-10 6 23143 0 0 0 45.974 14 5174361 0.2282 0.33 105426 166.83887 0 0.66998 3.04862 20)
1264 0.952 169 3095254 17672 7.46E-10 6 231776 0 0 0 46.1658 14 5181926 0.2282 0.33 10543 167.11275 0 0.66999 3.0168 20)
1266 0.955 7 3095525 17794  7.45E-10 6 2.32067 0 0 0 46.35488 14 51.9894 0.22863 0.33 105625 167.39053 0 0.67041 2.99704 20)
1268 096 174 3096233 177001 7.55E-10 6 236074 0 0 0 46.52023 14 5247193 0.23042 0.33 106453 167.66255 0 0.6722 3.01893 20)
127 0973 7 3096841 17501  7.67E-10 6 2.40359 0 0 0 46.50794 14 5288302 0.23189 0.33 107135 167.813%7 0 0.67367 3.05454 20)
1272 0973 168 3 097285 17303t 7.78E-10 6 242692 0 0 0 4660102 14 53.17687 0.23285 0.33 107577 167.85678 0 0.67462 3.00584 20)
1274 0973 167 3 0976 17066  7.88E-10 6 2.44584 0 0 0 465683 14 53.42168 0.23359 0.33 107919 167.84941 0 0.67536 3.14119 20)
1276 0.984 165 3 098103 16955  7.96E-10 6 2.46926 0 0 0 4664176 14 5371483 0.23454 0.33 1.08357 167.9847 0 067620 3.16476 20)
1278 0.986 167 3 098646 169293 8.02E-10 6 2.49935 0 0 0 46.80309 14 5407939 0.2358 0.33 108938 168.24011 0 067753 3.17352 20)
128 0.989 169 3 098919 17051  B.00E-10 6 251171 0 0 0 46.99351 14 5425132 0.23621 0.33 10913 168.51718 0 0.67794 3.15215 20)
1282 0.992 7 3099359 172103 8.00E-10 6 253517 0 0 0 47.2577 14 5454263 0.23715 0.33 109561 168.89915 0 0.67885 3.12583 20)
1284 0.999 174 3 099767 173404 B.00E-10 6 255651 0 0 0 47.49212 14 5481046 0.23797 0.33 109944 169.23975 0 0.67966 3.10487 20)
1286 1.001 175 3100677 173492 8.10E-10 6 261162 0 0 0 47.78162 14 55.4372 0.24035 033 111044 169.67912 0 0.68198 3.11041 20)
1288 1019 175 3101621 172865 8.24E-10 7 266954 0 0 0 48.0283 14 56.0881 0.24283 0.33 112189 170.06358 0 0.68438 3.12001 20)
129 1027 177 3 102664 172082 839E-10 7 2.73484 0 0 0 48.28961 14 56.81005 0.24561 0.33 113473 170.47095 0 0.68705 3.15135 20)
1292 1032 178 3103041 173071 839E-10 7 2.75467 0 0 0 48.49391 14 57.05579 0.24633 0.33 113803 170.76726 0 0.68773 3.1354 20)
1294 103 18 3 10315 174827 833E-10 7 2.75605 0 0 0 48.67969 14 57.11032 0.24622 0.33 113752 17102469 0 0.68762 3.10359 20)
1296 103 183 3 10319 177019 825E-10 7 275273 0 0 0 48.8775 14 57.11614 0.24589 0.33 113603 17129344 0 0.68732 3.06426 20)
1298 1033 185 3 103565 178954 8.22E-10 7 277239 0 0 0 49.14953 14 57.36004 0.2466 0.33 113928 17167464 0 0.68799 3.03307 20)
13 1041 188 3 104274 180933  8.24E-10 7 281534 0 0 0 49.51865 14 5784342 0.24833 0.33 114726 17219643 0 0.68963 3.00459 20)
13.02 1051 193 3 105584 181845 838E-10 7 2.90076 0 0 0 49.97901 14 58.75569 0.25189 0.33 116372 172.86351 0 0.693 2.99899 20)
13.04 1072 195 3 107027 181263 857E-10 7 2.99684 0 0 0 5036637 14 5976282 0.25584 0.33 1182 17344162 0 0.69671 3.01895 20)
13.06 1.084 194 3 108336 17988 8.78E-10 7 3.08461 0 0 0 50.64047 14 60.67435 0.25938 0.33 119834 173.86737 0 0.69999 3.0545 20)
13.08 109 195 3109344 178946 B92E-10 7 3.15141 0 0 0 50.89051 14 61.37086 0.26199 0.33 12104 17424602 0 0.70239 3.07377 20|
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131 1102 198 3 110186 179393 9.01E-10 7 3.20656 0 0 0 51.18305 14 61.94901 0.26409 0.33 122009 174.66837 0 0.7043 3.07133 20)
1312 1109 20 3 110929 180597  9.05E-10 7 3.25466 0 0 0 5150501 14 6245571 0.26587 0.33 122834 17512119 0 0.70593 3.05524 20)
1314 1112 203 3 11144 182161 9.05E-10 7 3.28573 0 0 0 51.79139 14 6279715 0.26695 0.33 123332 175.51698 0 0.70691 3.03159 20)
1316 1117 206 3 L1452 185133 B93E-10 7 3.27955 0 0 0 52.04678 14 6278214 0.26652 0.33 12313 175.84912 0 0.70651 29819 20)
1318 1109 2 3 L1461 175847 9.22E-10 7 3.27319 0 0 0 51.37884 14 62.76506 0.26607 0.33 122925 175.03049 0 0.70611 3.13825 20)
132 1112 172 3 L1062 193286  8.59E-10 7 3.23654 0 0 0 52.50902 14 62.45641 0.26439 0.33 122149 176.54344 0 0.70458 285127 20)
1322 1.09 26.2 3 110926 209149 8.LE-10 7 3.21949 0 0 0 5371936 14 62.33561 0.26351 0.33 121741 177.93683 0 0.70378 263314 20)
1324 1.09 26.2 3 L1521 234934 7.54E-10 7 3.25643 0 0 0 55.66771 14 62.73663 0.26483 0.33 122351 180.36746 0 0.70498 234664 20)
1326 1121 26.2 3 112603 228829 7.78E-10 7 3.3209 0 0 0 55.61187 14 63.48529 0.26761 0.33 12363 180.36018 0 0.7075 2.41458 20)
1328 1128 249 3 11369 221948 B.06E-10 7 3.40455 0 0 0 55.4918 14 64.23827 0.2704 0.33 124926 1802749 0 0.71002 2.49485 20)
133 1128 2.6 3 L14118 215274 826E-10 7 3.42966 0 0 0 55.18326 14 64.52009 027121 0.33 125297 179.9308 0 0.71074 25738 20)
1332 1133 242 3 114546 209232 B.46E-10 7 3.45484 0 0 0 54.90021 14 64.80196 0.27201 0.33 125668 179.62857 0 0.71146 264976 20)
1334 114 2.1 3 L1742 20188  8.79E-10 7 3.53898 0 0 0 54.74419 14 65.63219 0.27511 0.33 127101 179.49388 0 0.71422 275262 20)
1336 1163 238 3117037 19538  9.14E-10 7 363178 0 0 0 54.64963 14 66.53353 0.2785 0.33 128666 179.4498 0 071722 285144 20)
1338 1471 27 3 118437 190256 9.47E-10 7 373392 0 0 0 54.67161 14 67.50052 0.28219 0.33 130372 179.5524 0 0.72046 2.93607 20)
134 1181 2.1 3 L19571 185106 9.77E-10 7 381614 0 0 0 54.60695 14 68.20614 0.28508 0.33 131708 179.53767 0 0.72207 3.0239 20)
13.42 1196 216 3 120376 180822 1.03E-09 7 3.87264 0 0 0 54,5125 14 68.84754 0.28699 0.33 132588 179.47221 0 0.72462 3.00972 20)
13.44 1194 216 3 120783 179661 1.05E-09 7 3.89731 0 0 0 54,5801 14 69.1143 0.2877 0.33 132918 179.55922 0 0.72524 3.12129 20)
1346 1192 219 3 119959 182285 O.86E-10 7 3.82326 0 0 0 54.58192 14 68.50189 0.28476 0.33 131558 179.56516 0 0.72269 3.07005 20)
13.48 117 2.1 3 118568 186392 9.50E-10 7 3.70541 0 0 0 54,5655 14 67.48435 0.28014 0.33 129425 179.49634 0 0.71866 2.99252 20)
135 1151 23 3 116744 192158 9.05E-10 7 3.55631 0 0 0 54.54624 14 66.15833 0.27426 0.33 126707 179.40378 0 0.71347 2.89013 20)
1352 1136 29 3 L1534 197415 B.69E-10 7 3.44079 0 0 0 54.58052 14 65.1198 0.26958 0.33 124546 179.39395 0 0.70028 2.80311 20)
1354 1126 2.1 3 L14971 201791 850E-10 7 3.40699 0 0 0 54.83573 14 64.84386 0.26807 0.33 123848 179.7021 0 0.70792 2.73909 20)
1356 1139 236 3 116458 1995 873E-10 7 351216 0 0 0 55.11266 14 65.88244 0.27199 0.33 125658 180.11972 0 0.71125 277897 20.01259)
1358 1179 23 3120317 191993 9.44E-10 7 3.80432 0 0 0 55.62062 14 68.61505 0.28288 0.33 13069 180.93062 0 0.71539 291094 20.38255
136 124 27 3 124752 177953 LISE-09 8 4.15526 0 0 0 55.7076 14 7175026 0.29544 0.33 136492 1812305 0 0.72032 3.16775 20.79324
1362 127 209 3 128194 166154 13909 8 443598 0 0 0 55.61001 14 74.19423 0.30504 0.33 140931 18127574 0 0.7236 3.41363 21.13789)
1364 128 203 3130307 157321 159E-09 8 460907 0 0 0 55.37666 14 75.67938 031073 0.33 14355 18109967 0 0.72473 361784 2139714
1366 1301 203 3 131655 153685 1.70E-09 8 471778 0 0 0 55.40142 14 76.61871 031416 0.33 145141 1812009 0 0.72463 371102 21.60882)
1368 1308 20.1 3133179 152177 179E-09 8 484325 0 0 0 55,6583 14 77.6835 031809 0.33 146958 18158597 0 0.72466 3.75641 21.84149)
137 1323 20.4 3135337 15172 189E-09 8 5.02758 0 0 0 56.16084 14 79.20172 0.32387 0.33 149627 18228723 0 0.72579 3.78008 22.10734
1372 1363 211 3 137228 156187 1.90E-09 8 5.1904 0 0 0 57.06601 14 80.52867 0.32885 0.33 151927 183.4482 0 0.72657 3.68203 223496
1374 1362 238 3 138656 167801  1.77E-09 8 531232 0 0 0 58.52456 14 81.52465 0.33246 0.33 15359 185.23085 0 0.72658 3.43385 2256608
1376 1363 259 3 138217 182563 1.54E-09 8 5.26121 0 0 0 59.77755 14 81.18716 0.33063 0.33 152751 186.69 0 0.7235 3.15311 2267567
1378 1347 27 3 137213 196289 134E-09 8 5.15843 0 0 0 60.73979 14 80.44552 032716 0.33 151148 187.78409 0 0.71949 29271 2275228
138 1329 279 3 135873 207547 L18E-09 8 5.02642 0 0 0 61.36027 14 79.46429 032272 0.33 149098  188.46718 0 0.71497 276152 22.80387)
1382 132 297 3 134336 218358 1.04E-09 8 487875 0 0 0 61.85333 14 78.34228 031773 0.33 146791 188.99458 0 0.71006 261734 22.84543
1384 1298 30.4 3 133138 227584 9.64E-10 8 476314 0 0 0 62.28045 14 77.46189 031373 0.33 144941 189.45728 0 0.70564 250537 2291035
1386 129 308 3 131981 23261 934E-10 8 465265 0 0 0 62.37993 14 76.61101 0.30985 0.33 143151 189.54317 0 0.70114 2.44556 22,9861
1388 1282 309 3 130625 235534 9.08E-10 8 4.52667 0 0 0 62.25817 14 75.61871 030542 0.33 141103 189.36623 0 0.69628 2.40866 2305038
139 1254 306 3130337 234008 9.07E-10 8 4.493 0 0 0 62.10019 14 75.38868 0.30407 0.33 14048 189.18614 0 0.69327 242232 23.17434
1392 1278 30 3130754 229438 9.23E-10 8 451946 0 0 0 61.90935 14 75.66224 030476 0.33 140797 188.99402 0 0.69142 247163 23.34319)
1394 1291 29.4 3 134174 219863 9.88E-10 8 4.80644 0 0 0 62.14227 14 78.08082 031407 0.33 145099 189.40175 0 0.69485 259387 23.6807)
1396 1353 20.1 3 138003 210864  1.17E-09 8 5.13893 0 0 0 62.4748 14 80.79155 0.32453 0.33 149932 189.9353 0 0.69892 2.72082 24,0406
1398 1389 288 3 144318 217113 131E-09 9 571761 0 0 0 64.6703 14 85.2775 0.34208 0.33 158039 192.66513 0 0.67082 266719 27.08979)
14 1.408 36.1 3 147501 228247 130E-09 9 6.01487 0 0 0 66.45339 14 87.52652 0.35062 0.33 161984 194.78534 0 0.64364 25478 29.50047]
14.02 1377 36.1 3 149446 241558 1.24E-09 9 6.20023 0 0 0 68.05856 14 88.8915 0.35587 0.33 164412 196.63632 0 0.61747 241312 31.61439)
14.04 1377 36.1 3 14881 242143 121E-09 9 6.12089 0 0 0 67.95188 14 88.41219 035374 0.33 163428 196.50357 0 0.6151 2.40455 31.64379)
14.06 1387 359 3 149248 241879 122609 9 6.16627 0 0 0 68.06097 14 88.70062 0.35468 0.33 163863 196.6427 0 0.61465 2.40794 3173274
14.08 1387 363 3 147222 244529 114E-09 9 5.95077 0 0 0 67.74848 14 87.2287 0.34859 0.33 161048 196.23868 0 0.6081 237456 317985
141 1312 358 3 143599 250235 9.93E-10 9 560475 0 0 0 67.23017 14 84.61585 0.33795 0.33 156131 195.55281 0 0.59854 23077 317787
1412 1276 357 3 137378 259138 9.026-10 9 5.02556 0 0 0 66.18752 14 80.14828 031991 0.33 147801 194.18651 0 0.58286 2.20633 31687
1414 1199 353 3 132647 265115 838E-10 8 460502 0 0 0 65.27901 14 76.74419 030615 0.33 14144 193.00349 0 0.5709 2.13865 3150221
1416 117 345 3 128519 269999  7.84E-10 8 4.25265 0 0 0 64.42351 14 7377122 0.29411 0.33 135881 19188811 0 0.56021 2.08345 3151747
14.18 1152 343 3 131651 260285  836E-10 8 4.50889 0 0 0 64.67453 14 75.98349 030276 0.33 139874 192.29086 0 0.56769 2.17307 31.5885)
142 1292 34 3 139514 240358 9.70E-10 9 5.19397 0 0 0 65.42339 14 81.57577 0.32485 0.33 15008 193.41579 0 0.58754 238402 31.68859)
1422 1.407 323 3 147384 215763 137609 9 5.92769 0 0 0 65.53537 14 87.17275 0.34694 0.33 160284 193.80737 0 0.61786 268646 3103328
1424 1416 20.1 3 144883 212586 132609 9 5.68063 0 0 0 64.63693 14 85.36145 0.33953 0.33 156863 192.71834 0 0.62839 271605 29.85233)
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14.26 1254 31 3 135267 21685  9.88E-10 ) 4.79754 0 0 0 62.4693 14 78.46873 031194 0.33 144114 189.91852 0 0.61957 262157 28.6942)
1428 1145 279 3 126857 223611 870E-10 8 4.0861 0 0 0 60.69377 14 7243776 0.2878 0.33 132963 187.54901 0 0.59772 250255 28.58419)
143 1158 26.2 3 12517 211446 883E-10 8 3.94638 0 0 0 59.31079 14 71.20834 0.28276 0.33 130633 185.86655 0 0.58427 263668 29.14539)
1432 1185 253 3127509 200247 9.43E-10 8 4126878 0 0 0 59.08699 14 7285564 0.28914 0.33 133581 185.70416 0 0.58071 2.79629 29.81097]
1434 1197 25.1 3 120742 196287 9.83E-10 8 430634 0 0 0 59.37762 14 74.42639 0.29521 0.33 136385 186.14011 0 057779 2.86405 30.41085
1436 1208 2% 3 132825 200766 1.04E-09 8 4.55049 0 0 0 60.57503 14 76.60419 030367 0.33 140297 187.66205 0 0.57793 28152 30.96134
1438 1262 289 3 136079 18959  1.23E-09 8 483473 0 0 0 60.49886 14 78.90453 031262 0.33 14443 187.70386 0 0.57909 299715 31.46869)
144 128 25 3 139829 176882 1.50E-09 8 5.1627 0 0 0 60.3357 14 81,5045 03229 0.33 149207 187.66318 0 0.58211 32316 31.93364
14.42 1307 238 3 142433 162416 181E-09 8 5.30471 0 0 0 59.63167 14 83.30482 0.33004 0.33 152481 186.95404 0 0.58306 3.53286 32.32209)
14.44 1328 2.1 3 143887 170736 1.74E-09 8 552374 0 0 0 60.78521 14 84.40962 0.33388 0.33 154251 188.34306 0 0.58364 336722 32.52645
14.46 1317 268 3 144021 182612 157E-09 9 5.53005 0 0 0 61.93045 14 84.48144 0.33397 0.33 154296 189.66512 0 0.58256 3.14798 32.60533)
14.48 1308 28 3 143215 194812 1.40E-09 9 5.44869 0 0 0 62.83181 14 83.88139 033141 0.33 153113 190.66937 0 0.5797 2.94637 3263536
145 1302 289 3 14297 203298 130E-09 9 5.42026 0 0 0 63.51934 14 83.68603 0.33045 0.33 15267 19144748 0 0.5795 282152 32.587§
1452 1311 303 3 143728 209424 126E-09 9 5.48377 0 0 0 64.24807 14 84.19894 033229 0.33 153518 192.30405 0 0.5814 274136 325765
1454 1331 311 3 145892 213171 129E-09 9 5.68051 0 0 0 65.13833 14 85.72061 03381 0.33 156202 193.38615 0 0.58696 270116 3256954
1456 1368 319 3 148303 214201 135609 9 5.90434 0 0 0 65.86018 14 87.4183 0.3446 0.33 159204 194.28036 0 0.59119 269685 32.69129)
1458 138 323 3 150638 2142 143E-09 9 6.12489 0 0 0 66.47073 14 89.06179 0.35087 0.33 162104 195.04239 0 0.59451 2.70498 328580
146 139 326 3 L5473 214465 1.48E-09 9 6.29936 0 0 0 66.97354 14 90.34751 035573 0.33 164349 195.66466 0 0.59625 270766 33.04103
1462 1417 332 3 154417 216513 152609 9 6.48728 0 0 0 67.65835 14 9171188 03609 0.33 166734 196.48866 0 0.59893 268826 33.17734
1464 1434 345 3 156593 218827 1.57E-09 9 6.70153 0 0 0 68.42414 14 93.2412 0.3667 0.33 169415 197.40422 0 0.60204 266663 33.26057)
14.66 1459 35.1 3 158961 22018 16309 9 6.93922 0 0 0 69.15281 14 94.90809 037304 033 172343 198.2793 0 0.60706 265743 33.36659)
14.68 1.485 35.4 3 161403 219739 172609 9 7.18881 0 0 0 69.73794 14 9662818 037957 0.33 175363 198.99486 0 0.61046 266999 33.53049)
147 1502 359 3 160604 23557  LSIE-09 10 7.09618 0 0 0 70.94022 14 96.03208 037701 0.33 174178 20028362 0 0.60812 248753 33.53457]
1472 1434 22 3 158883 252387 130E-09 10 6.90797 0 0 0 71.92547 14 94.77828 037187 0.33 171802 20130562 0 0.60428 231628 33.4834)
1474 1434 22 3 156472 26969  LLIE-09 10 6.65168 0 0 0 72.60182 14 93.03143 0.36479 0.33 168534 202.06874 0 0.60027 2.16045 33.32474
1476 1434 22 3 157399 267049 1.14E-09 10 6.73905 0 0 0 72.74826 14 93.6685 036707 0.33 169586 202.16042 0 0.60118 2.18387 33.40204
1478 1459 417 3 158861 262074 121E-09 10 6.88235 0 0 0 7275658 14 94,6875 0.37084 0.33 171329 20221515 0 0.60252 2.22883 33.53958)
148 1473 a1 3 160054 257413 1.28E-09 10 6.99896 0 0 0 7270919 14 95.51484 037386 0.33 172722 20220238 0 0.60251 227195 337221
1482 1463 409 3 159197 25482 127609 10 6.90183 0 0 0 72.28617 14 94.87804 037114 0.33 171469 20172827 0 0.59797 2.20204 33.8637§
1484 1427 39.8 3 157448 252571 1.24E-09 10 6.71363 0 0 0 716552 14 93.6033 0.36594 0.33 169064 20100256 0 0.59278 230674 33.80761]
1486 1418 386 3 L5635 247727 124E-09 9 6.50472 0 0 0 70.98407 14 92.79802 0.36258 0.33 167511 200.24879 0 0.59155 23479 33.77581]
1488 1434 378 3 157478 241092 133E-09 9 6.7017 0 0 0 70.74153 14 93.57526 03654 0.33 168815 200.02306 0 0.59768 241538 33,5358
149 147 375 3 161782 232412 154E-09 10 7.14142 0 0 0 71.1205 14 96.62477 037709 0.33 174214 200.56288 0 0.60967 251841 33.43479)
1492 1553 375 3 166264 226347 176E-09 10 7.61427 0 0 0 7172384 14 99.80176 0.38925 0.33 179836 20134508 0 0.61862 259891 33.5565)
1494 1.566 379 3170067 222462 1.94E-09 10 8.02573 0 0 0 7232174 14 10249302 0.39952 0.33 184576 2020966 0 0.62242 265489 33.90457]
1496 1572 38.1 3 172084 221985  2.026-09 10 8.24415 0 0 0 7278456 14 103.90901 0.4048 0.33 187016 202.65115 0 0.62289 266573 34.18034
1498 1603 386 3 173808 22227  2.08E-09 10 8.43173 0 0 0 73.24547 14 10511558 0.40925 0.33 189076 203.19366 0 0.62412 266644 343561,
15 1611 39.2 3 175494 224319 212609 10 8.61695 0 0 0 73.86086 14 106.20532 0.4136 0.33 191084 203.89711 0 0.6278 264613 34,3504
15.02 1623 403 3177032 22707 213809 10 8.78665 0 0 0 74.50775 14 10736884 0.41753 0.33 192899 204.62703 0 0632 261745 34.30299)
15.04 1652 a1 3177934 231172 2.10E-09 10 8.883 0 0 0 75.12607 14 107.98815 0.41969 0.33 19389  205.30769 0 0.63589 257281 341654
15.06 1644 2 3 178437 23519 2.06E-09 10 8.93275 0 0 0 75.63913 14 10832254 0.42074 0.33 19438 205.8654 0 0.63854 252053 34,0469
15.08 1643 238 3 178137 240077 198E-09 10 8.8879 0 0 0 76.03324 14 108.08207 0.41955 0.33 193834 206.27692 0 0.63846 247673 33.98475
151 1645 435 3 L7761 245294  189E-09 10 8.81675 0 0 0 76.39531 14 107.68148 0.41775 0.33 192998 206.64854 0 0.63641 242222 34.01883)
1512 1626 444 3 177204 249619 18209 10 8.75092 0 0 0 76.70054 14 10736614 0.41627 0.33 192317 206.96315 0 0.63404 237872 34,0034
1514 1627 448 3 177122 25281 178E-09 10 8.741 0 0 0 76.92595 14 107.28246 0.4157 0.33 192052 207.20195 0 0.63247 235381 34.16651]
1516 1639 448 3 177912 251436  181E-09 10 8.82377 0 0 0 77.07448 14 107.82163 0.41753 0.33 192901 207.38171 0 0.63306 236211 34.23206
1518 1647 446 3 178507 248544 1.86E-09 10 8.88398 0 0 0 76.98028 14 108.22141 0.41883 0.33 1935 207.30321 0 0.63354 239047 34.27428)
152 1643 437 3 17899 245853  1.90E-09 10 8.92881 0 0 0 76.86856 14 108.52667 0.41976 0.33 193929 207.20317 0 063372 241719 343151
1522 1651 437 3 178622 244091 191E-09 10 8.87862 0 0 0 76.63952 14 108.25362 0.41845 0.33 193325 206.96053 0 0.63262 243322 343142
1524 1636 434 3 178886 243916 192609 10 8.90021 0 0 0 76.70611 14 10841759 0.41884 0.33 1.93502 207.0419 0 0.63306 243505 34.30671]
1526 1651 438 3 178379 244984 1.88E-09 10 8.8314 0 0 0 76.60492 14 108.03001 0.41709 0.33 192695 207.02286 0 0.6319 242264 34.28445
1528 1636 439 3 178352 24689  185E-09 10 8.81887 0 0 0 76.87829 14 107.98564 0.41667 0.33 192501 207.21895 0 0.63093 2.40331 34.32583)
153 1633 444 3 177975 249099  181E-09 10 8.76558 0 0 0 77.00089 14 10760113 0.41528 0.33 191861 207.3428 0 0.62002 238054 34.37404
1532 1637 447 3 178939 249433 183E-09 10 8.86864 0 0 0 77.28879 14 10835483 0.41759 0.33 192928 207.67198 0 0.62057 237911 34.4604
1534 1661 448 3 180449 247531 1.90E-09 10 9.03643 0 0 0 7750852 14 109.4078 0.4214 0.33 194686 207.94286 0 0.63187 2.40044 34,5320
1536 1676 445 3 181916 244801  1.98E-09 1 9.20078 0 0 0 7763769 14 11043125 0.42509 0.33 19639 208.11803 0 0.63414 243015 34,59
1538 1679 443 3 183383 241389 2.08E-09 1 9.36635 0 0 0 77.69738 14 11145376 0.42877 0.33 198089 208.22067 0 0.63711 246743 34.50091]
154 1705 4 3 18439 238986  2.15E-09 1 9.47768 0 0 0 77.734 14 11214769 0.43118 0.33 199204 208.28818 0 0.63867 2.49406 34.63124
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15.42 1705 43.9 3 186476 235776  2.27E-09 11 9.72113 0 0 0 77.94979 14 11361282 0.43655 0.33 201686 20856699 0 0.64237 253239 3468593
15.44 174 4 3 188769 233619 239609 1 9.99301 0 0 0 78.30749 14 11522507 0.44248 0.33 204426 20899643 0 0.6464 256056 3474733
15.46 1772 444 3 19087 23454 2.46E-09 1 102445 0 0 0 78.91402 14 11670087 0.44788 0.33 20602 20967612 0 0.65092 255473 34.74521]
15.48 1769 459 3 191197 239194 23909 1 1027503 0 0 0 79.46194 14 11690973 0.44841 0.33 207166 21025218 0 0.65282 250521 34,6473
155 1754 6.9 3 187884 249267  2.11E-09 1 9.85208 0 0 0 79.6382 14 1145179 0.43897 0.33 202806 21036218 0 0.6483 239632 34.4234
1552 168 477 3 183774 260284 18209 1 9.34436 0 0 0 79.65083 14 11155665 0.42736 0.33 197442 210.28465 0 0.64485 2.28555 34,0000
1554 1661 489 3 179566 271209 157E-09 1 8.8382 0 0 0 79.56695 14 108.52501 0.4155 0.33 191962 210.10391 0 0.64054 2.18389 336111
1556 1641 495 3 17785 278887 145609 1 8.63038 0 0 0 79.7997 1 107.27479 0.41047 0.33 189635 210.30763 0 0.63945 2.11954 33.39305
1558 1636 50.4 3 177564 281964  L4IE-09 1 8.58833 0 0 0 80.0034 14 107.04544 0.40934 0.33 189115 2105155 0 0.63465 2.0953 3365266
156 1641 503 3 178697 280549  1.45E-09 1 8.7003 0 0 0 80.19771 14 107.82031 0.41209 0.33 190385 210.74739 0 0.63161 2.10783 34.01656
1562 166 497 3 179726 276533 1SIE-09 1 8.81894 0 0 0 80.13952 14 108.53865 0.41455 0.33 191522 21071721 0 0.62811 2.1402 34,3934
1564 1651 9.1 3 180835 269675  161E-09 1 8.93869 0 0 0 79.84803 14 109.30589 0.41723 0.33 19276 21044926 0 0.62815 2.19658 34,5423
1566 1668 475 3 18131 263453 168E-09 1 8.98474 0 0 0 79.43833 14 109.61994 0.41818 0.33 193198 210.04427 0 0.62823 2.24901 34.50257]
1568 1672 6.7 3 183233 254138 184E-09 1 9.20167 0 0 0 79.10197 14 110.96855 0.42307 0.33 195458 200.74889 0 0.63228 233534 34,6007
157 1709 455 3 184358 246079  197E-09 1 9.32563 0 0 0 78.65572 14 11174673 0.42578 0.33 196711 209.32076 0 0.63595 241393 34.50847)
1572 1706 439 3 185122 240742 2.06E-09 1 9.40711 0 0 0 78.35976 14 11226707 0.42751 0.33 19751 200.03867 0 0.63743 2.4687 34,5074
1574 1695 443 3 18351 24104 2.00E-09 1 9.20558 0 0 0 78.0113 14 11100089 0.42278 0.33 195325 208.64447 0 0.63402 246125 34.4677)
1576 1661 445 3 182152 242838 1.926-09 1 9.03598 0 0 0 77.86259 14 1100953 0.41875 0.33 193461 208.46239 0 0.62089 243919 34.51451]
1578 1662 439 3 181705 241967  191E-09 1 8.97428 0 0 0 77.68855 14 10975115 0.41719 0.33 192742 208.27609 0 0.62858 2.44631 34.51289)
158 1681 435 3 22829 190548 5.86E-09 12 1522644 0 0 0 82.63884 14 143.00059 0.54326 0.33 250984 21435078 0 0.71858 3.22162 35.20163)
1582 3.053 431 4 423 102364 LOSE07 17 55.26258 0 0 0 96.67465 14 28205398 1.09608 0.33 50639 23033638 0 1.04397 6.38367 37.9575
1584 7.494 433 6 1035558 042039  O.13E-06 27 109.98658 38 36 8775525 10998658 0 0 0 0.33 0 24331651 -0.03275 0 0 20)
1586 20133 442 6 171678 025998  1.00E-04 36 119.50662 52 39 9535103 119.50662 0 0 0 0.33 0 25209387 -0.09121 0 0 20)
1588 23638 46.4 6 2316525 02119  3.63E-04 44 12833554 6 41 10239537 128.33554 0 0 0 0.33 0 250.66412 -0.1444 0 0 20)
159 25639 56.7 6 2532484 02281  439E-04 47 13566479 66 2 10824319 135.66479 0 0 0 0.33 0 26540869 -0.15871 0 0 20)
1592 26.681 70.2 6 2627047 030402  3.3E-04 50 149.69828 66 42 11944011 149.69828 0 0 0 0.33 0 275.9881 -0.16141 0 0 20)
1594 26.476 127 6 2643048 040799  187E-04 53 16532352 66 2 13190706 16532352 0 0 0 0.33 0 287.45392 -0.15833 0 0 20)
1596 26.119 1406 6 2606725 054206  1.02E-04 55 18192179 64 41 1451503 18192179 0 0 0 0.33 0 2992182 -0.15167 0 0 20)
1598 25501 1706 6 256731 075201 48505 S8 204.92496 62 41 16350396  204.92496 0 0 0 0.33 0 31479572 -0.15205 0 0 20)
16 25202 268 6 2484454 094803  2.63E-05 60 22137453 60 41 17662861 22137453 0 0 0 0.33 0 32545737 -0.15067 0 0 20)
16.02 2363 268 6 2419163 110782 17105 60 23296383 59 a1 185.875¢  232.96383 0 0 0 0.33 0 33274713 -0.14974 0 0 20)
16.04 2363 268 6 2345463 114263 147E-05 s9 23217729 58 40 18524788 23217729 0 0 0 0.33 0 33228046 -0.14644 0 0 20)
16.06 23.081 268 6 2307133 118199  130E-05 59 233.49826 57 a0 1863018 233.49826 0 0 0 0.33 0 33313902 -0.14507 0 0 20)
16.08 22.48 282.1 6 2238838 124425  1.06E-05 58 234.83686 56 40 18736983  234.83686 0 0 0 0.33 0 333.9625 -0.1426 0 0 20)
161 21581 2856 6 2177444 130979  8.74E-06 58 23647651 55 40 18867806  236.47651 0 0 0 0.33 0 33499338 -0.14064 0 0 20)
1612 21239 287.9 6 2134014 135051  7.70E-06 57 237.03201 54 40 18942201 237.03291 0 0 0 0.33 0 3353526 -0.13916 0 0 20)
16.14 21177 291.1 6 2119519 137248  7.27E-06 57 237.85628 54 40 18977895  237.85628 0 0 0 0.33 0 335.86832 -0.13881 0 0 20)
1616 21.146 2037 6 2118258 138321  7.12E-06 57 238.64504 54 40 19040828  238.64504 0 0 0 0.33 0 33635934 -0.1389 0 0 20)
16.18 21201 294.2 6 21189 142291 665606 58 24165694 53 40 19281139 24165694 0 0 0 0.33 0 33820557 -0.13975 0 0 20)
162 2119 3166 6 2115882 141202 67306 58 240.7578 53 40 19209399 240.7578 0 0 0 0.33 0 337.66562 -0.13927 0 0 20)
1622 21054 2855 6 2108825 140046  6.79E-06 57 239.55831 53 40 19113695  239.55831 0 0 0 0.33 0 33694199 -0.13855 0 0 20)
1624 20988 283.9 6 2085931 136438  7.01E-06 57 235.59462 53 40 18797443 235.59462 0 0 0 0.33 0 334521 -0.13645 0 0 20)
1626 20508 284.4 6 2059023 137865  6.60E-06 S6 235.05165 53 39 18754121 235.05165 0 0 0 0.33 0 33419958 -0.13527 0 0 20)
1628 20247 2833 S 2017384 14033 5.99E-06 S6 234.29147 52 39 18693468 234.29147 0 0 0 0.33 0 33374719 -0.13355 0 0 20)
163 19739 2816 S 1979749 142291 55106 55 23335718 st 39 18618924 233.35718 0 0 0 0.33 0 333.18546 -0.13194 0 0 20)
1632 19379 280.2 S 190555 147499 457606 S4 23216113 50 39 18523494 23216113 0 0 0 0.33 0 33246948 -0.12018 0 0 20)
1634 18.021 281.4 S 1806685 155404  3.5IE-06 52 2306769 a8 39 18405076  230.6769 0 0 0 0.33 0 33157935 -0.12587 0 0 20)
1636 16773 2807 S 1671483 166299  2.44E-06 50 227.68416 4 3B 18166280  227.68416 0 0 0 0.33 0 3207581 -0.1215 0 0 20)
1638 15323 2718 S 1468981 185571  134E-06 46 20156138 2 37 17752417 222.49695 0 0 0 0.33 0 32654724 -0.116 0 0 20)
164 11.946 2653 S 1250344 212075 636E-07 2 17094659 38 36 17225339 215.89091 0 0 0 0.33 0 32240097 -0.11154 0 0 20)
16.42 10214 258.4 4 1047676 250702 2.46E-07 38 13836737 0 0 1655874 207.53621 14 70595599 27969 0.33 12.92194 317.0621 0 157873 271167 20)
16.44 8.343 2417 4 779479 315211 6.96E-08 32 10501409 0 0 0 197.89458 14 53578619 198554 0.33 9.17321 31072839 0 1.40415 2.13704 20)
16.46 48 237 3 556252 427684 163E-08 2% 73.75675 0 0 0 18076431 14 37630097 13935 0.33 643798 29821246 0 1244 155016 20)
16.48 3517 235 3 368426 624911 262609 21 4251681 0 0 0 16187525 14 24212021 0.89593 0.33 413919 283.50647 0 1.06957 1.0306 20)
165 2.707 2187 3 274111 80758 BAIE-0 17 22.12551 0 0 0 14839138 1 17472473 0.64607 0.33 298487 27262506 0 0.95642 0.77351 20)
1652 1968 210.4 2 2132 976778 5.10E-10 15 1248072 0 0 0 1362199 14 13127497 0.48507 0.33 224101 26231763 0 0.8671 061742 20)
1654 1689 19 2 173735 1085181 3.49E-10 13 7.67382 0 0 0 12449354 14 10297191 0.38022 0.33 175662 25203331 0 0.79781 053525 20)
1656 1512 1592 2 156265 1027957  3.13E-10 12 5.91906 0 0 0 114288 14 90.46631 0.33382 0.33 154224 242.90666 0 0.76307 0.55192 20)
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1658 1436 1267 2 14621 878643  3.23E-10 11 5.01008 0 0 0 10382019 14 83.2579 0.30702 0.33 141842 233.25616 0 0.74154 0.63513 20)
166 1379 99.5 2 141492 684376  378E-10 1 460669 0 0 0 93.5108 14 79.86105 0.29431 0.33 135969 223.39674 0 0.72188 0.80823 20,6191
1662 1361 643 3 138998 513436 463E-10 10 439795 0 0 0 84.25482 14 78.05434 0.28747 0.33 132813 21414723 0 0.70085 107183 210313
1664 1351 503 3 138192 361334 6.00E-10 9 43279 0 0 0 75.30014 14 77.453 0.28509 0.33 131714 204.80824 0 0.70038 152011 2152774
16.66 1344 352 3 137846 252939 7.75E-10 9 4.20537 0 0 0 67.74116 14 77.18176 0.28394 0.33 131181 196.58165 0 0.69153 2.16935 2205356
16.68 1339 191 3 137787 181439 971E-10 9 4.28578 0 0 0 61.82424 14 77.11548 0.28355 0.33 131001 189.92616 0 0.68319 3.02203 2258901
167 1337 207 3 137545 148315 1.27E-09 8 4.26183 0 0 0 58.61603 14 76.91882 0.28269 0.33 130602 186.2364 0 0.67466 369512 23.1073¢
1672 1324 214 3 L3711 156807 1.16E-09 8 4.22281 0 0 0 59,3569 14 76.58505 0.28132 0.33 12997 187.075% 0 0.66539 3.49085 2364116
1674 1312 2.4 3 136204 163616  1.06E-09 8 4.15403 0 0 0 59.81285 14 75.97801 0.27895 0.33 128875 187.56924 0 0.65544 3.33804 24.15321]
1676 1298 2.1 3 134991 167665  9.826-10 8 4.04826 0 0 0 59.86545 14 75.02345 0.27531 0.33 127191 187.57646 0 0.64461 3.24844 2463868
1678 127 2.4 3 134297 167043 9.74E-10 8 3.99034 0 0 0 59.63584 14 74.50356 0.27326 0.33 126246 187.28477 0 0.63486 3.25469 25.15147]
168 1276 218 3 134204 16393 9.84E-10 8 3.97868 0 0 0 59.33032 14 74.41333 0.27279 0.33 12603 186.93169 0 0.62637 331478 25.68256
1682 128 218 3 13549 160651  1.05E-09 8 4.07201 0 0 0 59.36241 14 75.30824 0.27593 033 127482 187.03058 0 0.62056 33906 26.27477]
1684 1293 217 3 136014 160523 1.07E-09 8 4.10881 0 0 0 59.49443 14 75.65838 0.27708 0.33 12801 187.21034 0 0.61499 33959 26.7207§
1686 1279 2 3 136431 158078 1.10E-09 8 4.13657 0 0 0 59.37544 14 75.93247 0.27794 0.33 12841 187.09586 0 0.60643 3.45041 27.34693)
16.88 1274 2 3 136484 155574 L13E-09 8 4.13607 0 0 0 59.15522 14 75.94682 0.27786 0.33 12837 186.84837 0 0.59728 3.50524 27.94958]
169 1276 207 3 137728 150297 122609 8 4.22869 0 0 0 58.95712 14 76.81156 0.28088 0.33 129767 186.68008 0 0.59102 3.63649 28.56981]
1692 1298 20.4 3 141378 142644 145609 8 451568 0 0 0 59.0847 14 79.3949 0.29018 0.33 134065 186.99464 0 0.5902 3.8582 29.24588]
1694 1365 194 4 200481 094201  1.04E-08 10 1173406 0 0 0 6664996 14 12801604 0.46766 0.33 216058 197.85641 0 07131 6.35755 3157434
1696 3.208 194 S 35544 054955 125607 14 39.70439 19 30 6157315 77.17168 0 0 0 0.33 0 21169461 0.03332 0 0 34.61042)
1698 5.659 198 S 563118 03699  1.ISE-06 18 74.50091 2 2 67.49155 84.58941 0 0 0 0.33 0 220.0007 0.02534 0 0 35.27364
17 7.682 233 6 758707 031369  4.14E-06 2 91.73627 3t 34 73.19383 91.73627 0 0 0 0.33 0 227.34889 0.00756 0 0 20)
17.02 9.269 283 6 879465 033278  6.45E-06 2 98.71436 34 35 78.76146 98.71436 0 0 0 0.33 0 23386784 -0.00758 0 0 20)
17.04 9.39 36.2 S 930012 050107  4.26E-06 % 1127494 34 35 8995082 11274964 0 0 0 0.33 0 24610355 -0.0221 0 0 20)
17.06 9.218 753 S 912353 077857  187E-06 8 12820175 3 35 10230459  128.22175 0 0 0 0.33 0 25008102 -0.03514 0 0 20)
17.08 875 1016 S 889317 115369  8.18E-07 29 12023319 b 35 11576648 145.09399 0 0 0 0.33 0 27261139 -0.05145 0 0 20)
174 8.707 1309 S 871447 147915 464E-07 30 117.725% 3t 34 12558188 157.39596 0 0 0 0.33 0 28206369 -0.0638 0 0 20)
1712 8.686 1542 S 875441 172104 341E-07 31 11827956 3t 34 13340537 167.2014 0 0 0 0.33 0 289.36893 -0.073 0 0 20)
1714 8.674 1669 S 005583 184706  3.23E-07 33 12249394 3t 35 13048191 17481732 0 0 0 0.33 0 204.88489 -0.07944 0 0 20)
1716 9,615 1807 S 957575 188532 363807 34 12076734 b 35 14468658 18134052 0 0 0 0.33 0 299.50812 -0.08423 0 0 20)
1718 10249 194 S 1030455 185937  4.63E-07 36 139.96498 34 35 14934199 187.1753 0 0 0 0.33 0 30355029 -0.08821 0 0 20)
172 11.063 200.1 S 106418 176998 632607 38 15059419 35 36 15192493 190.41257 0 0 0 0.33 0 30576224 -0.09 0 0 20)
1722 11.89 1934 S 1197826 152972 1.09E-06 39 163.38563 37 36 14936882 187.20892 0 0 0 0.33 0 3035291 -0.08732 0 0 20)
17.24 12992 1562 S 13.03515 125328 2.13E-06 39 180.78786 a0 37 14424563 180.78786 0 0 0 0.33 0 299.02634 -0.08404 0 0 20)
17.26 14.234 1405 S 139111 102268 395606 40 17280904 2 37 1378795 172.80904 0 0 0 0.33 0 20334702 -0.08161 0 0 20)
17.28 14.524 1304 6 1455674 084795  6.63E-06 40 1648269 3 38 13151084 164.82692 0 0 0 0.33 0 287.5517 -0.08025 0 0 20)
173 14929 99.7 6 150117 069768  1.07E-05 39 15598154 45 38 1244533  155.98154 0 0 0 0.33 0 28101291 -0.079 0 0 20)
1732 15.599 84.4 6 1546066 057975  166E-05 39 148.38198 4 38 11838988 148.38198 0 0 0 0.33 0 27527628 -0.07926 0 0 20)
1734 15871 84.8 6 1591165 053881  2.08E-05 39 14673373 a7 B 107.07478 14673373 0 0 0 0.33 0 274.0296 -0.08176 0 0 20)
1736 16.282 88 6 1653533 05324 2.40E-05 40 14876328 a8 39 11869411  148.76328 0 0 0 0.33 0 275.59354 -0.08639 0 0 20)
1738 17.47 913 6 1718398 053926 26305 a1 15200228 49 39 12135022 15200228 0 0 0 0.33 0 27812677 -0.09136 0 0 20)
174 17.817 98.7 6 1767295 060035  234E-05 43 15992799 50 39 12760212 159.92799 0 0 0 0.33 0 283.9783 -0.0961 0 0 20)
17.42 17.749 1283 6 1753256 069813  169E-05 44 16820135 49 39 1342032 168.20135 0 0 0 0.33 0 290.03094 -0.09709 0 0 20)
17.44 17.049 1402 6 1710519 08019  1.18E-05 44 17497467 a8 39 13960745 174.97467 0 0 0 0.33 0 29490063 -0.09647 0 0 20)
17.46 16535 143 6 1645784 083121  9.78E-06 43 17410002 a7 38 13890991 17410042 0 0 0 0.33 0 20429623 -0.09267 0 0 20)
17.48 15.807 1272 6 1552084 083431  B.6E-06 2 16957016 45 3B 13529534 169.57016 0 0 0 0.33 0 29106818 -0.08616 0 0 20)
175 14.265 1185 6 1454121 082387  6.86E-06 0 16360229 3 38 13053374 163.60229 0 0 0 0.33 0 28674405 -0.07862 0 0 20)
17.52 13.569 137 6 1359189 084094 53606 38 150.66427 a1 37 1273917 159.66427 0 0 0 0.33 0 283.85385 -0.07209 0 0 20)
17.54 12.959 1107 S 1272192 088351  3.96E-06 36 157.56201 a0 37 12571508 157.56291 0 0 0 0.33 0 28230411 -0.06709 0 0 20)
17.56 11655 1128 S 176093 097271 2.57E-06 35 157.20991 38 36 12543344 157.20991 0 0 0 0.33 0 28205917 -0.06347 0 0 20)
17.58 10.686 1197 S 1063461 114563 136E-06 34 14447637 35 36 12693382 150.09039 0 0 0 0.33 0 283.493% -0.06254 0 0 20)
176 9.58 133 S 947626 135743 6.74E-07 32 12825405 b 35 12787478 160.26973 0 0 0 0.33 0 28440912 -0.06317 0 0 20)
1762 8.18 1332 S 847392 156244 3.57E-07 30 1142158 30 34 12775977 160.12558 0 0 0 0.33 0 28435193 -0.064 0 0 20)
1764 7.679 131 S 768357 169236 22407 2 103.1455 28 33 12551848 157.31649 0 0 0 0.33 0 28227048 -0.06287 0 0 20)
17.66 7.209 1259 4 748991 175837 L91E-07 28 10042888 0 0 12579205  157.65937 14 51230227 191844 0.33 8.86321 28254245 0 138774 3.81279 20)
17.68 7.599 1382 4 784391 177038 2.16E07 29 10537937 0 0 1200571 16175157 14 537.64984 2.02537 0.33 9.35722 285.6066 0 141372 3.79426 20)
177 8.741 1525 S 881243 169609 335607 32 11893328 3t 34 13454472 168.62938 0 0 0 0.33 0 20065143 -0.07118 0 0 20)
1772 10114 157.7 S 834748 179136 25307 31 11241839 30 34 1337847 167.67683 0 0 0 0.33 0 289.97949 -0.07115 0 0 20)
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CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA
ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s arsa:t:m Ko Peak phi (°

17.74 6.203 138.4 S 865618 168743  3.20E-07 31 11673476 30 34 13319847  166.94209 0 0 0 0.33 0 289.44009 -0.06967 0 0 20)
17.76 9.666 1421 S 855302 16006 3.44E-07 3t 11528502 30 34 12084645 16274088 0 0 0 0.33 0 28635519 -0.06569 0 0 20)
1778 9.804 1302 S 878534 150099  4.26E-07 31 15311 3t 34 12838879 160.91395 0 0 0 0.33 0 284.98361 -0.06359 0 0 20)
178 69 1233 4 735403 165125  2.02E07 28 98.48839 0 0 12212227 153.05992 14 502.4918 187725 0.33 867288 27911459 0 137747 4.05525 20)
1782 5372 1108 4 54764 211200  5.18E-08 2 72.1962 0 0 0 14351017 14 3683479 130595 0.33 603348 27145987 0 12167 3.12087 20)
17.84 4171 1129 3 40661 28299 135608 2 49.72378 0 0 0 133.05685 14 267.58489 0.94808 0.33 438014 26221225 0 1.09047 2.27897 20)
17.86 2669 1215 3 302015 380224 335609 17 25.81006 0 0 0 12331088 14 19284722 0.68284 0.33 315473 25320372 0 0.97469 164578 20)
17.88 2.234 1104 3230656 49352 95210 14 13.95551 0 0 0 11459815 14 14184995 0.50195 0.33 231901 24483156 0 0.87731 12212 20)
179 203 1099 3 192466 567027 654E-10 13 9.00424 0 0 0 107.62267 14 11454476 0.40507 0.33 187145 238.0126 0 0.81527 102859 20)
17.92 1523 107.4 3 16724 616281 493E-10 12 6.45058 0 0 0 1005529 14 96.4995 0.34105 0.33 157565 23194931 0 0.76868 091756 20)
17.94 1477 919 2 14895 576257  433E-10 1 481633 0 0 0 92.50538 14 83.40012 0.29461 0.33 13611 2229153 0 0.73115 0.95232 20)
17.96 1481 58.2 3 146824 442706 5.20E-10 10 463704 0 0 0 84.32222 14 81.8654 0.28899 0.33 133514 21474873 0 0.72635 123428 20)
17.98 1459 449 3 144867 310169  6.64E-10 10 4.47481 0 0 0 75.08902 14 80.44242 0.28381 0.33 131122 20512331 0 0.72187 175446 20)
18 1418 317 3 142086 271198 7.08E-10 9 4.25157 0 0 0 71.38446 14 78.431 0.27657 0.33 127775 2010598 0 0.71552 19947 20)
18.02 1393 39 3 139404 262307 7.00E-10 9 40417 0 0 0 69.9108 14 76.49076 0.26959 0.33 124549 199.36282 0 0.70929 2.04998 20)
18.04 1374 39 3 138086 282433 653E-10 9 3.93814 0 0 0 7101186 14 75.52446 0.26604 0.33 122911 20051761 0 0.70608 189779 20)
18.06 1374 39 3 140686 277213 6.82E-10 9 412036 0 0 0 7144497 14 77.35684 0.27235 0.33 125826 20108667 0 0.71176 194384 20)
18.08 1471 39 3 147003 250635  7.90E-10 9 462718 0 0 0 7131044 14 81.90857 0.28822 0.33 13316 20117387 0 0.72569 217732 20)
181 1.566 326 3 155736 2189  9.56E-10 10 534523 0 0 0 71.03493 14 88.05779 03097 0.33 143082 20118007 0 0.74375 253069 20)
18.12 1633 307 3 157816 202346 1.10E-09 10 552122 0 0 0 70.06064 14 89.51877 031468 0.33 145381 200.20554 0 0.74781 274724 20)
18.14 1533 325 3 154361 193054  1.08E-09 9 5.21544 0 0 0 68.28559 14 87.02678 030576 0.33 141262 198.16234 0 0.7405 286195 20)
18.16 1462 26.2 3 148541 186704  9.80E-10 9 472395 0 0 0 66.16793 14 82.84552 0.29092 0.33 134407 195.6248 0 0.72801 292747 20)
18.18 1458 245 3 145157 171768 9.94E-10 9 4.44742 0 0 0 63.85348 14 80.40398 0.28221 0.33 130382 192.92097 0 0.72048 3.16026 20)
182 1431 2.1 3 143607 165034 1.00E-09 9 432109 0 0 0 62.79892 14 79.27312 0.27811 0.33 128485 19167734 0 0.71687 3.2779 20)
1822 1415 25 3 141791 166913 9.70E-10 9 4.1762 0 0 0 62.52218 14 77.95179 0.27334 0.33 126282 1912916 0 0.71265 3.22786 20)
1824 1.403 244 3139074 167777 933E-10 9 3.9664 0 0 0 61.90171 14 75.98693 0.26632 0.33 123039 190.47498 0 0.70633 3.19145 20)
1826 1349 2.1 3 136986 168388 9.05E-10 9 3.80794 0 0 0 61.41468 14 74.47162 0.26088 0.33 120527 189.83209 0 0.70137 3.16397 20)
1828 1352 217 3 135903 158937  9.25E-10 8 3.72509 0 0 0 60.22674 14 73.67463 0.25797 0.33 11918 188.43069 0 0.69868 3.34265 20)
183 137 20 3 137486 151531 9.72E-10 9 3.83602 0 0 0 59.91528 14 74.78139 0.26172 0.33 120913 188.15288 0 0.70213 351772 20)
1832 139 208 3 138403 147636  9.99E-10 9 3.89925 0 0 0 59.76428 14 75.41306 0.2638 0.33 121877 188.02751 0 0.70404 361687 20)
1834 1379 205 3138554 147957  9.98E-10 9 3.90609 0 0 0 59.84471 14 75.4971 0.26397 0.33 121955 188.13037 0 0.7042 360013 20)
1836 1374 202 3 140408 138644  1.18E-09 9 403993 0 0 0 59.34612 14 76.79765 0.26839 0.33 123997 187.65298 0 0.70821 3.86618 20)
1838 1451 177 3 145128 124718 1.54E-09 9 43978 0 0 0 58.95475 14 80.14556 0.27996 0.33 129343 187.43643 0 0.71851 433937 20)
184 152 164 3 L5318 110952 2.17E-09 9 4.97442 0 0 0 58.9553 14 85.2576 0.20768 0.33 137529 187.78194 0 0.73375 4.94393 20)
18.42 1589 166 3 159909 104643 2.826-09 9 562177 0 0 0 59.80135 14 90.65643 031639 0.33 146171 189.08278 0 0.7492 530036 20)
18.44 1678 172 3 165767 104967  321E-09 9 6.14682 0 0 0 61.00773 14 94.81742 0.3307%6 0.33 152809 190.78011 0 0.76067 5.34029 20)
18.46 1695 184 3 169891 112818 3.19E-09 9 6.52838 0 0 0 63.04861 14 97.73908 0.34079 0.33 157443 193.0959 0 0.76848 4.99744 20)
18.48 1712 219 3 170813 122941 2.89E-09 10 6.61037 0 0 0 64.50791 14 98.37452 0.34284 0.33 15839 194.8257 0 0.77006 4.59081 20)
185 1705 27 3 171136 13498 2.55E-09 10 6.6349 0 0 0 66.20787 14 98.58087 034339 0.33 158645 196.58989 0 0.77048 418222 20)
1852 1704 247 3 170059 149354 2.20E-09 10 661132 0 0 0 67.91623 14 98.42091 0.34269 0.33 158324 198.43338 0 0.76995 3.77786 20)
1854 1706 29.2 3 170078 165323 1.90E-09 10 6.60659 0 0 0 69.76417 14 98.4195 034248 0.33 158228 200.42296 0 0.76979 341219 20)
18.56 1705 309 3 171532 178975 1.70E-09 10 6.65317 0 0 0 7140531 14 98.79098 03436 0.33 158744 202.19641 0 0.77065 3.15359 20)
1858 172 32 3 171754 186895  1.60E-09 10 6.66781 0 0 0 7231462 14 98.925 0.34389 0.33 158878 203.17291 0 0.77087 3.02014 20)
186 1712 334 3171077 193285 1.49E-09 10 6.59609 0 0 0 72.82645 14 98.41683 034195 0.33 15798 203.69746 0 0.76938 291679 20)
1862 1684 338 3 168799 200436  134E-09 10 63732 0 0 0 72.99584 14 96.7647 0.33603 0.33 155248 203.80864 0 0.7648 2.80284 20)
1864 1651 343 3 166552 206942 1.22E-09 10 6.15718 0 0 0 73.07974 14 95.13529 0.33021 0.33 152555 203.83 0 0.76024 2.70501 20)
1866 1644 353 3 167074 211084 1.19E-09 10 6.19912 0 0 0 73.63001 14 95.48345 033124 0.33 153034 204.43381 0 0.76105 265332 20)
1868 1699 36.2 30170397 201271 127609 10 6.50447 0 0 0 74.51852 14 97.83229 033921 0.33 156717 205.47681 0 0.76727 266321 20)
187 175 365 3 175323 204955 1.48E-09 10 6.97371 0 0 0 75.14822 14 10132611 035115 0.33 162229 206.29076 0 0.77639 276344 20)
1872 1791 35.1 3 179249 196189  171E-09 1 7.35769 0 0 0 75.2229 14 10410532 0.36059 0.33 166592 206.49051 0 0.78347 290113 20)
1874 1816 339 3 181842 189909  1.88E-09 1 7.61434 0 0 0 75.19121 14 10593288 036673 0.33 169429 206.53889 0 0.78801 3.0062 20)
1876 1827 346 3 182835 190882  1.90E-09 1 7.70909 0 0 0 75.54917 14 10661756 0.36891 0.33 170435 206.94476 0 0.78961 2.99385 20)
1878 182 36.2 3 183528 195247  186E-09 1 7.7732 0 0 0 76.20231 14 107.08791 037034 0.33 171098 207.64664 0 0.79066 292873 20)
188 1836 367 3 187788 196321  1.99E-09 1 8.2132 0 0 0 77.35416 14 110.10582 0.38058 0.33 175828 208.96017 0 0.79806 2.92686 20)
1882 1954 377 3 194247 198373 2.20E-09 1 8.90732 0 0 0 79.12511 14 11460436 039623 0.33 183059 210.95157 0 0.80914 291697 20)
1884 2013 412 3 22037 184387 3.79E-09 12 1203038 0 0 0 83.3697 14 13332892 0.46036 0.33 212687 21585979 0 0.85174 321564 20)
18.86 2619 a3 3 264726 166209  8.13E-09 13 1841152 0 0 0 89.87231 14 164.98636 0.56936 0.33 263043 22300357 0 0.91595 36747 20)
1888 3.284 478 4 324004 156068  1.69E-08 15 29.05077 0 0 0 98.67438 14 20730226 0.71499 0.33 330324 23244707 0 0.99015 401759 20)
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CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s arsa:t:m Ko Peak phi (°

189 3.791 60.9 4 360709 169204  2.07E-08 17 36.83405 0 0 0 107.42073 14 23349398 0.80486 0.33 371843 24056526 0 103107 3.74917 20)
1892 3721 74.4 4 371841 19937 173608 18 39.35332 0 0 0 11474098 14 2414187 0.83168 0.33 384235 247.02538 0 104269 3.18712 20)
1894 362 87.4 3 368415 23289 1.29E-08 18 38.52769 0 0 0 119.6433 14 238.94521 0.82266 0.33 380067 25113994 0 103881 272021 20)
1896 369 956 3 360957 257095  1.03E-08 18 36.79794 0 0 0 12197393 14 23350113 0.80373 0.33 371324 253.01486 0 103058 2.4668 20)
1898 3.498 95.4 3 347436 274007 8.20E-09 18 33.7804 0 0 0 1217745 14 22390703 0.76994 0.33 355712 25270836 0 101555 230493 20)
19 3214 946 3 321254 283784 6.10E-09 17 28.35607 0 0 0 117.72657 14 20517863 0.70511 0.33 325762 249.00465 0 0.98545 2.20558 20)
19.02 2.904 835 3 318583 285849  5.86E-09 17 27.80715 0 0 0 117.4571 14 203.24453 0.69804 0.33 322495 24874931 0 0.98206 2.18718 20)
19.04 3417 95.1 3 340882 276146 7.60E-09 17 32.30867 0 0 0 12083321 14 219.14545 0.7522 0.33 347514 25186623 0 1.00748 228147 20)
19.06 3.882 1038 3 385901 273041 LUE08 19 42.45048 0 0 0 12032726 14 25127494 0.86194 0.33 398217 25934137 0 105552 233707 20)
19.08 4.254 117.2 3 44104 262335 174E-08 21 5675429 0 0 0 137.88466 14 290.63264 0.99632 0.33 460299 26666379 0 110914 246171 20)
191 5.071 1261 4 483923 252726 2.41E08 2 62.96226 0 0 0 371112 14 32123604 110053 0.33 508444 27153107 0 1.14752 257409 20)
1912 5.169 1236 4 517141 238168 3.22E08 2 67.60749 0 0 0 14647884 14 34493618 118097 0.33 545606 27389291 0 117555 274455 20)
19.14 5.253 1198 4 540843 220643 4.16E-08 2 70.92041 0 0 0 146.664 14 36183884 123805 0.33 571977 27420334 0 1.19468 297153 20)
19.16 5.785 1146 4 563601 214809  4.88E-08 2 74.10112 0 0 0 148.89666 14 378.06693 129274 0.33 597247 27604901 0 121248 3.06034 20)
1918 5.855 1288 4 578737 200504  5.47E-08 2 76.21476 0 0 0 1500102 14 388.85084 132877 0.33 6.1389 276.9899 0 122393 3.14158 20)
192 571 1205 4 550995 21803 4.4SE-08 2 7232555 0 0 0 147.7772 14 369.00789 126015 0.33 5.82191 275.1355 0 120193 3.01022 20)
1922 4.956 1111 4 51155 254720 2.74E08 2 66.7943 0 0 0 148.96694 14 34078722 116303 0.33 537322 27577359 0 1.16941 25631 20)
1924 4673 1593 3 476937 300319 167E-08 2 61.94669 0 0 0 15106755 14 31605454 107793 0.33 498003 277.12036 0 113941 2.16244 20)
1926 4673 1593 3 512781 310659  191E-08 2 66.95938 0 0 0 159.3848 14 34162049 116439 0.33 537948 28354636 0 1.16988 2.10168 20)
1928 6.031 1593 4 622002 249624 4B1E-08 27 82.24477 0 0 0 165.6922 14 41961617 142925 0.33 660314 28877188 0 125483 26485 20)
193 7.95 147.2 4 794548 192772 L60E-07 3t 106.3958 0 0 13760233 17246159 14 54283571 191156 0.33 883141 29402246 0 138603 34732 20)
1932 9.851 153 S 946422 155075 432607 3 127.6527 3t 34 13793788 17288215 0 0 0 0.33 0 20424567 -0.06733 0 0 20)
1934 1059 1401 S 1061388 132939  8.44E-07 35 14374245 34 35 137.6064  172.46669 0 0 0 0.33 0 203.90192 -0.06626 0 0 20)
1936 11.403 1302 S 114817 117462 138E-06 36 155.88646 36 36 13646763 17103944 0 0 0 0.33 0 29284659 -0.06567 0 0 20)
1938 12.458 1343 S 1206479 110597 182606 37 164.04417 37 36 13668523 17131215 0 0 0 0.33 0 203.0975 -0.06673 0 0 20)
194 12392 1358 S 1200811 1130% 175606 37 16450516 37 36 13805221 173.02544 0 0 0 0.33 0 29426807 -0.0679 0 0 20)
19.42 11505 1403 S 1130993 117832 130E-06 36 15346521 35 36 13578554 170.18454 0 0 0 0.33 0 20225955 -0.06451 0 0 20)
19.44 10095 1237 S 1024217 124616 B.56E-07 34 13851108 3 35 13226995 16577834 0 0 0 0.33 0 289.10071 -0.0601 0 0 20)
19.46 9.14 1189 S 905403 133274 5.08E-07 3t 1218717 3t 34 12790873 160.31228 0 0 0 0.33 0 28511523 -0.05552 0 0 20)
19.48 7.941 1194 4 740731 162362 L80E-07 28 98.8122 0 0 12511918 156.81604 14 504.14388 177544 0.33 820255 28257974 0 135145 4.10805 20)
195 5.155 1225 4 569198 213341 4.91E-08 2 74.79231 0 0 0 150077 14 38150339 129039 0.33 596161 27711682 0 121172 3.07956 20)
1952 3.994 1224 3 400641 286348 1.16E-08 2 47.43167 0 0 0 13673464 14 267.50683 0.90434 0.33 417805 265.63684 0 1073 2.23568 20)
1954 3.154 107 3 30422 373195 3.01E-09 17 24.47143 0 0 0 12536123 14 19226894 0.64937 0.33 30000 25536987 0 0.95808 165963 20)
19.56 1992 1112 3 229665 493763 8.72E-10 15 1278023 0 0 0 11630912 14 138.98882 0.46914 0.33 216743 24669218 0 0.85726 120114 20)
19.58 1757 122 3 181941 641968 496E-10 13 7.27191 0 0 0 11013027 14 10487331 035378 0.33 163444 240.40512 0 0.77838 0.87993 20)
196 1722 117.2 2 172881 661727 446E-10 13 6.39489 0 0 0 107.80695 14 98.37548 0.33166 0.33 153226 238.13283 0 0.76138 0.84273 20)
1962 172 104 3 171988 603532 476E-10 12 6.30506 0 0 0 10425074 14 97.71078 032022 0.33 152101 234.89024 0 0.75946 0.92251 20)
1964 173 90.2 3 18995 490946  6.57E-10 13 8.0564 0 0 0 103.5636 14 11048288 037204 0.33 171883 234.67932 0 0.79189 116131 20)
19.66 2257 85.5 3 207888 418815  8.56E-10 13 1002853 0 0 0 103.97884 14 12330158 0.41497 0.33 191714 235.40765 0 0.82203 138785 20)
1968 2257 85.5 3 22143 386115  1.03E-09 14 1165311 0 0 0 10524242 14 13295254 0.44719 0.33 2066 23681233 0 0.84332 15239 20)
197 2.134 85.5 3 21244 36059 991E-10 13 1052025 0 0 0 10046282 14 12636073 0.42477 0.33 196245 232.28075 0 0.82862 161803 20)
1972 1981 586 3 203055 317484 1.07E-09 12 9.44636 0 0 0 9411611 1 11977102 0.4024 0.33 185908 226.15471 0 0.81343 182072 20)
1974 1981 493 3 189569 268153  LLIE-09 12 7.97999 0 0 0 85.93996 14 110.11244 036975 0.33 170825 217.92455 0 0.79022 2.12282 20)
1976 1729 446 3 181247 248831 1.07E-09 1 7.13455 0 0 0 81.90712 14 104.14349 0.34953 0.33 161481 213.68405 0 0.77516 2.26208 20)
1978 1731 414 3 173526 238196  9.77E-10 1 6.39241 0 0 0 78.84692 14 98.60364 0.3307%6 0.33 15812 210.35478 0 0.76067 233786 20)
198 1749 38 3 174673 221748 LUE-09 1 6.49246 0 0 0 77.58256 14 99.39758 033326 0.33 153964 200.09372 0 0.76263 251488 20)
1982 1763 368 3 175886 208279 125609 1 6.59958 0 0 0 76.56137 14 100.23959 0.33591 0.33 15519 208.08072 0 0.7647 268157 20)
1984 1767 35.1 3 175833 200759 132609 1 6.58797 0 0 0 75.78619 14 100.17653 0.33553 0.33 155014 207.28032 0 0.76441 27811 20)
1986 1747 34 3 174645 191818 138E-09 10 6.47045 0 0 0 74.56095 14 99.30369 0.33244 0.33 153587 205.97205 0 0.76199 2.905 20)
19.88 1727 314 3 172524 183163 L41E-09 10 6.26831 0 0 0 73.11917 14 97.76428 032713 0.33 151132 20439723 0 0.7578 3.03193 20)
199 1703 29.4 3 169803 177657  139E-09 10 6.01551 0 0 0 7186056 14 95.79603 032038 0.33 148017 202.98242 0 0.75242 3.11205 20)
1992 1665 297 3 167548 17766 132609 10 5.80011 0 0 0 7131114 14 94.16114 031476 0.33 14542 202.3261 0 0.74788 3.10004 20)
1994 1659 30.2 3 166392 1819 12309 10 5.70185 0 0 0 71.48376 14 93.31051 031177 0.33 144036 20247307 0 0.74544 3.02129 20)
1996 1668 309 3 166836 183813 122609 10 5.73495 0 0 0 7181014 14 93.60379 031259 0.33 144418 20283917 0 0.74612 299125 20)
1998 1678 309 3 163413 189091  1.08E-09 10 5.43366 0 0 0 7149286 14 9113409 03042 0.33 140539 202.38603 0 0.7392 2.89034 20)
20 1556 309 3 162806 196348 991E-10 10 5.37656 0 0 0 72.08052 14 90.67624 030252 0.33 139764 202.9933 0 0.7378 2.77986 20)
20.02 1645 341 3 161863 204082  9.5SE-10 10 5.29144 0 0 0 72.60726 14 89.97775 0.30004 0.33 13862 203.52307 0 0.73573 266937 20)
20.04 1645 341 3 165923 201298  1.04E-09 10 56323 0 0 0 73.41744 14 9285351 030048 0.33 142979 204.52344 0 0.74357 272444 20)
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MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA

TESIS DE MAESTRIA
DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE
CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s arsa:t:m Ko Peak phi (°

20.06 1673 32 3 168801 189572 121E-09 10 587849 0 0 0 72.97489 14 9488445 0.31609 0.33 146035  204.15918 0 0.74896 2.90584 20)
20.08 1731 299 3 173483 172159 1.54E-09 10 6.29395 0 0 0 72.27159 14 98.20406 0.32699 0.33 151071 203.58159 0 0.7577 322032 20)
20.1 1785 277 3 177406 162527 18209 10 6.65187 0 0 0 72.1236 14 10098217 0.33608 0.33 155269 203.56311 0 0.76483 343223 20)
20.12 179 289 3 17389 169258  1.59E-09 10 6.31949 0 0 0 72.07022 14 98.45073 03275 0.33 151303 203.39232 0 0.7581 3.27797 20)
20.14 1625 317 3 16999 172363 1.42E-09 10 5.96043 0 0 0 7147432 14 95.6361 031798 0.33 146907 202.63234 0 0.75049 3.19875 20)
20.16 1667 273 3 168948 15784 157E-09 10 5.86222 0 0 0 69.50557 14 94.86745 031527 0.33 145657 200.60263 0 0.7483 3.48638 20)
20.18 1758 2 3 17034 150679  173E-09 10 5.97991 0 0 0 69.10337 14 95.83768 031835 0.33 14707 20013292 0 0.75079 365926 20)
202 1666 287 3 167768 170673  136E-09 10 5.74706 0 0 0 70.77353 14 93.97583 031201 0.33 14415 20182288 0 0.74564 32164 20)
20.22 1589 36.2 3 162199 186397  1.04E-09 10 5.26542 0 0 0 71.04288 14 89.97355 0.29858 0.33 137944 20191298 0 0.7345 291645 20)
20.24 159 258 3 160029 186633  9.83E-10 10 5.08035 0 0 0 70.51207 14 88.39952 0.29322 0.33 135466 20127159 0 0.72996 2.90061 20)
20.26 16 276 3 158525 172423 107E-09 10 4.95253 0 0 0 68.66401 14 87.30111 0.28944 0.33 133719 19923212 0 0.72673 3.13006 20)
20.28 1543 286 3 156787 175609  9.85E-10 10 480771 0 0 0 68.55859 14 86.03567 0.2851 0.33 131718 199.05473 0 0.72299 3.06229 20)
203 1537 26.4 3 15472 178602 9SIE-0 10 463922 0 0 0 68.33556 14 84.53463 0.28 0.33 129359 198.73607 0 0.71854 2.99797 20)
2032 1537 27.9 3 154984 174426 9.68E-10 10 46551 0 0 0 67.98782 14 84.69923 0.28041 0.33 129549 198.37357 0 0.7189 3.07048 20)
20.34 155 268 3 155218 173734 972610 10 466858 0 0 0 67.98788 14 84.84181 0.28075 0.33 129706 198.3869 0 07192 3.08325 20)
20.36 1543 26.2 3 154983 171632 9.76E-10 10 464527 0 0 0 67.71907 14 84.64965 0.27998 0.33 129352 198.08978 0 0.71852 3.11867 20)
20.38 1529 268 3 154182 17403  9.57E-10 10 457794 0 0 0 67.76933 14 84.05378 0.27788 0.33 12838 198.11612 0 0.71667 3.06979 20)
20.4 1525 275 3 153582 179491 9.30E-10 10 4.52662 0 0 0 68.1778 14 83.60109 0.27625 0.33 127629 198.53934 0 0.71524 297203 20)
20.42 1524 28.4 3 153349 183024 O.1SE-10 10 450384 0 0 0 68.48122 14 83.41027 0.27549 0.33 127277 198.86292 0 0.71456 291243 20)
20.44 1521 283 3 153216 186012 9.03E-10 10 4.48882 0 0 0 68.75321 14 83.20086 0.27497 0.33 127034 199.15611 0 0.71409 2.86404 20)
20.46 152 288 3 154517 187035 9.2E-10 10 4.58469 0 0 0 69.21429 14 84.19559 0.27782 0.33 128353 199.70966 0 0.71662 285508 20)
20.48 1562 296 3 155554 187931 9.19E-10 10 466081 0 0 0 69.59177 14 84.91196 0.28005 0.33 129383 200.16089 0 0.71858 2.84654 20)
2055 1551 293 3 150058 184629  9.66E-10 10 493453 0 0 0 70.19897 14 87.39058 0.28809 0.33 133097 200.951 0 0.72557 291633 20)
2052 1624 29.2 3 161 180745 LOOE-09 10 5.0872 0 0 0 7031719 14 88.75336 0.29244 0.33 135108 20115459 0 0.7293 2.98895 20)
20,54 1619 288 3 164577 174791 L17E-09 10 5.37891 0 0 0 70.61675 14 91.28426 0.30064 0.33 138894 20161113 0 0.73623 3.1008 20)
20.56 1657 283 3 167524 170722 129E-09 10 562418 0 0 0 70.92696 14 93.36455 030734 0.33 141992 20205276 0 0.7418 3.1992 20)
20.58 1711 287 3 171072 169519  L41E-09 10 5.92785 0 0 0 7168457 14 95.67481 031545 0.33 14574 202.98607 0 0.74844 3.23991 20)
206 1724 30 3 17542 170258 1.54E-09 10 631192 0 0 0 72.84422 14 98.95573 0.32543 0.33 150351 2043611 0 0.75646 3.24698 20)
20,62 1786 309 3 181598 172726 171E-09 1 6.88084 0 0 0 74.63262 14 10334428 03397 0.33 156943 206.43484 0 0.76764 3.22882 20)
20.64 1895 332 3 189482 179437 1.89E-09 1 7.64393 0 0 0 77.30761 14 108.95089 03579 0.33 165376 200.43831 0 0.78151 3.14035 20)
20.66 1959 379 3 195171 186674  1.97E-09 1 8.21705 0 0 0 79.5157 14 11298951 037104 0.33 171421 21185236 0 0.79116 3.03024 20)
20.68 1955 382 3 200631 191895 2.08E-09 12 8.78592 0 0 0 81.43107 14 11686458 0.38357 0.33 177211 213.93349 0 0.8002 297473 20)
207 2.057 39.4 3 206027 193664 225609 12 9.36643 0 0 0 82.92027 14 12069409 0.39594 0.33 182925 215.56448 0 0.80894 2.96442 20)
20.72 2.119 2.1 3 200422 228244 227609 13 1126202 0 0 0 90.83153 14 132,379 0.43405 0.33 200531 22366444 0 0.76164 255546 2602258
20.74 2.328 70.8 3 235404 26012 222609 13 1288335 0 0 0 97.56577 14 14162655 0.46412 0.33 214422 23027806 0 0.73782 2.26664 29.58495
20.76 2.328 70.8 3 24782 285691 225609 14 1453424 0 0 0 10343225 14 150.46871 0.49282 0.33 227684 23588333 0 0.72179 2.08276 32.3689)
20.78 2374 70.8 3 250011 288035 23109 14 1496452 0 0 0 10448937 14 15272203 0.49993 0.33 230065 23689725 0 0.72474 2.07009 32553
208 2417 753 3 255754 29299 238E-09 15 1562189 0 0 0 10621219 14 156.08384 0.51065 0.33 235018 23852687 0 0.72887 2.04131 32.84997)
2082 2.459 787 3 250261 303169 234E-09 15 1611303 0 0 0 108.2143 14 158.56283 0.51847 0.33 239531 240.3699 0 0.72872 197699 33.28519)
20.84 2.459 818 3 250787 312949 2.226-09 15 1617495 0 0 0 10943613 14 15891188 051931 0.33 239923 24146284 0 0.72518 191554 33.57763)
20.86 2417 83.4 3 258902 322129 2.09E-09 15 16.03215 0 0 0 11022809 14 158.25352 0.51687 0.33 238795 24215074 0 0.72007 185957 33.80129)
20.88 2.419 85 3 256426 331999  1.926-09 15 1566173 0 0 0 11066991 14 156.45881 051072 0.33 235053 24250423 0 0.71447 1.80105 33.85795
209 2379 87 3 253394 344654 173E-09 15 1521725 0 0 0 11121891 14 15426633 0.50328 0.33 232515 24294194 0 0.71054 173108 33.72784
20.92 233 % 3 24845 360099  1.50E-09 15 1451524 0 0 0 1114862 14 1507087 0.49139 0.33 227024 24310088 0 0.70635 165083 33.37066]
20.94 2.285 914 3 240584 379078 1.23E-09 15 13.44053 0 0 0 11119807 14 14506332 047272 0.33 218396 24272269 0 0.69826 155879 32.89996]
20.9 2.16 922 3 235333 391078 1.08E-09 14 1274243 0 0 0 11086388 14 14128501 0.46015 0.33 212588 24234457 0 0.69147 150446 32,6679
20.98 2.179 925 3 242366 381654 124E-09 15 1365207 0 0 0 11197481 14 146.28348 0.47615 0.33 219983 243.44333 0 0.70209 154981 32.82538
21 2.494 9238 3300122 310985 3.49E-09 16 22.41877 0 0 0 119.03342 14 18751002 061 0.33 28182 25037666 0 0.7912 1.96886 33.68517)
2102 3.899 947 3 338436 264058  6.68E-09 17 29.41621 0 0 0 12127638 14 21485158 0.69854 0.33 322726 25275098 0 0.87609 235607 318794
21.04 3.459 80.6 3 338214 254868 7.06E-09 17 2934881 0 0 0 119.93806 14 21466646 0.69754 0.33 322264 25163475 0 0.98182 2.44052 20)
21.06 2623 833 3 265323 334561 2.07E-09 15 1682379 0 0 0 113.40505 14 162,575 0.52798 0.33 243925 24507706 0 0.89261 179486 20)
21.08 1838 1024 3 208811 445379 7.66E-10 14 9.49713 0 0 0 107.6991 14 12218288 0.39658 0.33 183218 239.07953 0 0.80938 128752 20)
211 1767 933 3 181351 5163t 54510 13 6.6855 0 0 0 103.65817 14 10254225 0.33264 0.33 15368 234.84492 0 0.76215 107324 20)
2112 1786 85.2 3 185327 464044 6.14E-10 13 7.05357 0 0 0 1005282 14 10535628 034158 0.33 15781 232.98587 0 0.76909 120057 20)
2114 1935 79.5 3 19674 405442 7.50E-10 13 8.17905 0 0 0 10089921 14 11348195 036772 0.33 169888 232.66681 0 0.78874 139422 20)
2116 2.082 746 3 21075 364571 9.06E-10 13 9.67576 0 0 0 1017427 14 12346209 0.39985 0.33 184729 233.7442 0 0.76931 157476 2330501
2118 2.101 76.4 3 219052 334928 1.09E-09 13 1061753 0 0 0 10143439 14 12936731 0.41874 0.33 193457 233.63478 0 0.77678 172803 23.93148
212 2.178 69.1 3 204663 280272 1.59E-09 13 1127516 0 0 0 97.55277 14 13334912 0.4314 0.33 1.99305 230.1722 0 0.78181 207542 24,2843
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MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA

TESIS DE MAESTRIA
DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE

CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA
ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 | | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s ars:;t:m Ko Peak phi (°

21.22 2.246 43.4 3 230156 227382 2.43E-09 13 1193781 0 0 0 93.04605 14 137.24742 0.44378 0.33 205025 22606972 0 0.78654 257011 2464081
21.24 2351 445 3 238366 192841 3.54E-09 13 1296851 0 0 0 90.60675 14 143.08626 0.46242 0.33 213638 22393956 0 0.79473 3.05057 25.08558)
2126 2.419 50 3 240915 212246 3.5E-09 13 1328908 0 0 0 93.69766 14 14488159 0.46798 0.33 216206 22691817 0 0.79683 277674 25,2443
2128 232 58.9 3 234103 240208 234E-09 13 12.4003 0 0 0 95.53858 14 139.9894 0.45194 0.33 20879 22850778 0 0.78604 243965 25.16554
213 2.143 59.8 3 216656 271552 L47E-09 13 1028127 0 0 0 9468888 14 12750218 0.41141 0.33 190071 227.34821 0 0.76047 2.12383 24.76573
2132 1891 57.8 3 200285 273777 110E-09 12 8.47373 0 0 0 90.6325 14 11578286 03734 0.33 172511 223.11607 0 0.7344 2.06931 24.45757)
2134 1821 6.9 3 189371 26192 971E-10 12 7.36385 0 0 0 865318 14 107.96183 0.348 0.33 160776 218.87737 0 0.71508 213312 24.32864
2136 1807 441 3188384 234628 112609 1 7.26094 0 0 0 83.60689 14 107.2317 0.34547 0.33 159608 215.94131 0 0.70914 237754 24,5007
2138 1852 416 3196327 211042 15309 12 8.04211 0 0 0 83.15268 14 112.8807 0.36349 0.33 167933 21571309 0 0.71517 266991 25.26287)
214 2.048 386 3 24383 164595 47909 13 1359201 0 0 0 87.99211 14 14678619 0.47244 0.33 218265 22160831 0 0.77576 3.58431 27.19185)
2142 3.218 402 4 436549 089108 7.64E-08 18 5100371 0 0 0 1032916 14 28441688 0.91494 033 427 23883781 0 101695 7.16526 31.20607)
21.44 7.618 379 S 672463 055765 7.40E-07 2 88.76678 2% 3 8703347 10908195 0 0 0 0.33 0 24458679 0.00785 0 0 20)
2146 9.177 344 S 853608 043306  2.56E-06 25 11205724 30 34 89.40737 11205724 0 0 0 0.33 0 247.38205 0.00015 0 0 20)
21.48 8.718 386 S 847888 047097  2.19E-06 2% 1143909 30 34 91.26934 1143909 0 0 0 0.33 0 24934702 -0.00177 0 0 20)
215 7.519 6.8 S 763549 06718 85307 25 10150561 28 3 96.99478 1215668 0 0 0 0.33 0 25530132 -0.00751 0 0 20)
215 6.662 68.5 S 689943 10025 295607 2 91.19542 2 2 10560735 13236121 0 0 0 0.33 0 2642028 -0.02049 0 0 20)
2154 6.516 922 4 66547 146312 L26E07 2% 87.73274 0 0 11841441 14841273 14 44761600 144967 0.33 660749 27695737 0 126093 4.50682 20)
2156 6.781 1313 4 651383 210271 6.22E08 27 85.78633 0 0 0 16498776 14 437.68537 1.40252 0.33 647966 28909744 0 124675 3.13165 20)
2158 6.246 187.4 4 58199 276177 2.79E-08 2% 76.06641 0 0 0 16914131 14 388.00393 124284 033 574193 29165494 0 119626 236623 20)
216 4.434 1635 3 477803 343377 108E-08 2% 61.47422 0 0 0 16224325 14 31364399 1.0038 0.33 463756 286.02747 0 111198 187345 20)
2162 3.655 1413 3 370523 416168 3.67E-09 20 35.20025 0 0 0 149.07755 14 23698823 0.75801 0.33 3.502 275.3743 0 101014 150615 20)
2164 3.027 157.8 3 308015 469565  1.69E-09 18 23.17175 0 0 0 13913795 14 19231243 061475 0.33 284012 267.03824 0 0.94029 130306 20)
2166 2.558 1348 3 257309 50043  9.24E-10 16 1525143 0 0 0 127.62493 14 15606657 0.49859 033 230349 25741621 0 0.8753 118777 20)
2168 2133 937 3 22169 434078 832E-10 14 1067451 0 0 0 11139987 14 130.60198 0.41701 0.33 192657 242.74335 0 0.82341 133 20)
217 1958 60.2 3 197378 345361  8.29E-10 13 8.01602 0 0 0 96.71087 14 113.20623 036127 0.33 166907 22891318 0 0.78398 162751 20)
272 1828 50.6 3 182428 280293 850E-10 12 6.56852 0 0 0 8666138 14 10250255 0.32695 0.33 151049 218.88635 0 0.75766 196452 20)
2174 1684 26 3 172379 240555 B6IE-10 1 567503 0 0 0 80.16034 14 95.2096 0.30382 0.33 140366 212.09254 0 0.73889 225226 20)
2176 1656 312 3 164832 205057  B.89E-10 10 5.046 0 0 0 74.64537 14 89.88415 0.28642 0.33 132327 206.15988 0 0.72413 260611 20)
2178 1601 276 3 159583 167729 9.59E-10 10 462909 0 0 0 69.37812 14 86.11054 0.27427 0.33 126714 20039273 0 0.71348 3.15274 20)
218 152 215 3 154636 143563 9.99E-10 10 4.25266 0 0 0 65.41632 14 82,5331 0.26283 0.33 121426 195.90483 0 0.70315 364425 20)
2182 1507 175 3 152554 122798 1.20E-09 9 4.09669 0 0 0 62.42854 14 81.04257 0.25791 0.33 119153 192.53661 0 0.69862 4.23959 20)
21.84 1538 172 3 155007 110963 1.46E-09 9 427151 0 0 0 61.51456 14 8277113 0.2633 0.33 121643 19165706 0 0.70358 471603 20)
21.86 1599 169 3 160158 10323t 18309 9 465525 0 0 0 6166484 14 86.42723 0.27481 0.33 126963 192.08368 0 0.713% 5.1229 20)
2188 1661 155 3 L6731 096427 237E-09 10 521706 0 0 0 62.27928 14 9151209 0.29086 0.33 134378 193.10555 0 0.72795 5.55885 20)
219 1752 16 3 189132 085831 4.43E-09 10 7.13934 0 0 0 65.00764 14 107.07558 034018 0.33 157164 197.10133 0 0.76801 6.46411 20)
2192 2.253 172 4 283221 06449  2.69E-08 13 18.90056 0 0 0 76.43303 14 17425858 0.55338 0.33 255662 21171056 0 0.90707 9.34891 20)
21.94 4.483 216 6 877108 024588  5.70E-06 2 99.60656 3t 34 79.47332 99.60656 0 0 0 0.33 0 237.29448 0.01114 0 0 20)
21.9 19.568 259 6 172108 016114  1.10E-04 36 117.05049 a8 39 9339135 117.05049 0 0 0 0.33 0 253.268% -0.07193 0 0 20)
2198 27573 357 6 2727019 014534  6.58E-04 49 13534935 65 a1 107.9915  135.34935 0 0 0 0.33 0 267.98779 -0.15507 0 0 20)
2 34664 573 6 2638909 012733 6.64E-04 47 13070083 64 41 10428258  130.70083 0 0 0 0.33 0 26480023 -0.15031 0 0 20)
202 16.926 78 6 2284007 010639  4.46E-04 2 12125967 58 a0 9674974 12125967 0 0 0 0.33 0 2580065 -0.12566 0 0 20)
22.04 16.926 78 0 1693661 004645  0.00E+00 34 10664161 0 0 85.08639 10664161 0 0 0 0.33 0 2522171 0 0 0 20)
22.06 16952 8 0 169463 004721 0.00E+00 34 106.6099 0 0 85.06109 106.6099 0 0 0 033 0 25202082 0 0 0 20)
22.08 16.955 8.2 0 1695633 004816  0.00E+00 34 10656873 0 0 85.02824 10656873 0 0 0 0.33 0 25179811 0 0 0 20)
2.1 16.956 83 0 169503 004953  0.00E+00 34 10649202 0 0 8496704  106.49202 0 0 0 0.33 0 25146004 0 0 0 20)
2.12 1696 87 0 1696141 00509  0.00E+00 34 10643287 0 0 8491984 10643287 0 0 0 0.33 0 25115034 0 0 0 20)
22.14 16.962 89 0 1696414 005423  0.00E+00 34 106.3168 0 0 84.82723 106.3168 0 0 0 0.33 0 25046025 0 0 0 20)
2.16 16.964 10 6 23.08317 018051  2.78E-04 45 13346666 58 40 10648936  133.46666 0 0 0 0.33 0 26616324 -0.12264 0 0 20)
22.18 35317 1061 6 2093422 02971 325604 57 169.01281 66 42 13485064 169.01281 0 0 0 0.33 0 29193997 -0.16178 0 0 20)
22 37516 1507 6 377692 039291  3.94E-04 71 20650576 75 43 16476524 206.50576 0 0 0 0.33 0 317.21906 -0.19697 0 0 20)
2.2 40.47 1884 6 3976385 047564  3.05E-04 7 227.8455 7 43 18179162 227.8455 0 0 0 0.33 0 33076141 -0.20207 0 0 20)
2224 41302 2283 6 4119781 05939  2.02E-04 82 254.46871 7 43 20303354 254.46871 0 0 0 0.33 0 34689163 -0.20344 0 0 20)
2226 41818 320.4 6 415454 074157 123604 8  280.61415 7 43 22389427 280.61415 0 0 0 0.33 0 36199161 -0.20005 0 0 20)
2228 4145 375.1 6 4143598 08894  7.81E-05 90 303.86033 75 43 24244175 303.86033 0 0 0 0.33 0 37485516 -0.19751 0 0 20)
23 41036 410.1 6 4107374 103635 520605 93 32412761 7 43 25861245 32412761 0 0 0 0.33 0 385.681 -0.19797 0 0 20)
2.3 40.731 4918 6 4051248 117906  3.62E-05 9 34134154 7 2 27234697 34134154 0 0 0 0.33 0 39461664 -0.19736 0 0 20)
2234 39.766 5311 6 3970357 133347  251E-05 9% 357.3625 7 2 28512966 3573625 0 0 0 0.33 0 403.035%7 -0.19599 0 0 20)
2236 38.609 565.4 6 3829434 152042  164E-05 9% 37224835 68 42 297.00667  372.24835 0 0 0 0.33 0 4113439 -0.19313 0 0 20)




'ESCUELA COLOBIANADE IWGENERIA
JULiS GARAVTIO

ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA
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Inicio cono (m I 1.5 | | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s ars:;t:m Ko Peak phi (°

22.38 36.503 650.2 6 3497096 179949  8.50E-06 93 38234558 64 41 3050629  382.34558 0 0 0 0.33 0 41688541 -0.18551 0 0 20)
24 29.794 6723 S 3150454 21106 437606 8 387.96993 59 41 30055048  387.96993 0 0 0 0.33 0 419.94043 -0.17886 0 0 20)
2.42 28.208 6723 S 2814244 238371 243E-06 84 384.86506 55 40 30707319 384.86506 0 0 0 0.33 0 418.25668 -0.17254 0 0 20)
22.44 26.415 667.9 S 2573186 257346  1.60E-06 80 354.60899 52 39 30233887 378.93138 0 0 0 0.33 0 41501993 -0.16798 0 0 20)
22.46 22562 646.4 S 2267033 286777 B87E-07 74 31074151 a8 38 20578832 370.72136 0 0 0 0.33 0 41049933 -0.16322 0 0 20)
22.48 19.023 636.1 5 1963115 31699  4.77E-07 68 269.18698 3 38 28573016 35811513 0 0 0 0.33 0 403.9476 -0.15798 0 0 20)
25 17.297 584.4 4 1749064 335322 3.08E07 63 23921375 0 0 27482154 344443 14 122047832 4.05209 0.33 1872066 397.20001 0 179214 2.03933 20)
25 1614 539 4 1694905 3.14374 333607 61 23162553 0 0 26240348  328.87903 14 11817629 3.93027 0.33 1819943 389.23663 0 177492 2.17353 20)
22,54 17.397 475.1 S 1801851 278917 5.24E-07 62 24659202 2 37 2573386 322.52385 0 0 0 0.33 0 38585464 -0.14253 0 0 20)
2256 20504 4936 S 1969887 238711 9.74E-07 64 27011117 44 38 25196929  315.80151 0 0 0 0.33 0 38219293 -0.13981 0 0 20)
2258 21181 402 S 210885 214967  150E-06 66 289.56003 a7 38 24966572 31291437 0 0 0 0.33 0 38058511 -0.13954 0 0 20)
26 21568 4244 S 2133706 195278  1.96E-06 65 30184534 a7 38 24083405 30184534 0 0 0 0.33 0 3746117 -0.13547 0 0 20)
262 21254 3836 S 2105282 179944 231E-06 63 289.16693 a7 38 2307183 28916693 0 0 0 0.33 0 367.6601 -0.13016 0 0 20)
22,64 20334 3285 S 203272 167169  2.50E-06 61 27493783 4 38 21036529 27493783 0 0 0 0.33 0 35069208 -0.12335 0 0 20)
2266 19.383 307.1 S 1922471 160037 237606 S8 26219045 45 38 20019451 26219045 0 0 0 0.33 0 35240042 -0.11611 0 0 20)
2268 17.964 287.4 S 1832009 146087  2.56E-06 55 246.18455 44 38 19642384 246.18455 0 0 0 0.33 0 342.95844 -0.10749 0 0 20)
27 17.622 208.4 S 1771242 126484 322606 52 22814599 44 38 18203137 228.14599 0 0 0 0.33 0 33191727 -0.09828 0 0 20)
272 17.561 1763 6 1763761 095516  5.88E-06 49 20370501 44 38 1625305  203.70501 0 0 0 0.33 0 316.2009 -0.08838 0 0 20)
2274 17.74 1207 6 1606564 082951  5.92E-06 44 18486675 2 37 14750007 184.86675 0 0 0 0.33 0 30356238 -0.07447 0 0 20)
2276 12.906 1028 6 145497 079131 476E-06 a1 17370493 a0 37 1385943  173.70493 0 0 0 0.33 0 295.80966 -0.06281 0 0 20)
278 13.013 1219 S 1454977 08499 412606 a1 17832071 a0 37 1427716 17832071 0 0 0 0.33 0 299.08316 -0.06491 0 0 20)
238 17.74 1463 5 1539149 093666  4.01E-06 44 18980271 a 37 15143833 189.80271 0 0 0 0.33 0 307.01163 -0.07351 0 0 20)
28 15.431 1643 6 1702121 093217  5S51E-06 7 19872153 3 38 15855441 19872153 0 0 0 0.33 0 312.9653 -0.08358 0 0 20)
22.84 17.902 1654 6 1653256 089863  5.43E-06 46 19335571 3 37 15427317 193.35571 0 0 0 0.33 0 309.38666 -0.07939 0 0 20)
2286 16.274 116 6 1548020 069551  7.40E-06 2 17088111 2 37 13634131 17088111 0 0 0 0.33 0 2037916 -0.06573 0 0 20)
2288 12274 416 6 1543484 065998  8.10E-06 a1 16760275 2 37 133725 167.60275 0 0 0 0.33 0 29145309 -0.06421 0 0 20)
29 17.764 148 6 1629112 069015  8.82E-06 43 1744709 3 37 1392052 174.4709 0 0 0 0.33 0 29633905 -0.07118 0 0 20)
2.9 18.841 147.7 6 1865159 083299  9.14E-06 49 19908292 4 38 15884275 199.08292 0 0 0 0.33 0 31316403 -0.0906 0 0 20)
22.94 19.354 1704 6 1899093 087568  B.67E-06 St 20474282 % 38 16335864 20474282 0 0 0 0.33 0 31690768 -0.09369 0 0 20)
22.9 18.782 1808 6 1940617 088116  O.L1E-06 St 207.43327 a7 3B 16550527  207.43327 0 0 0 0.33 0 31866174 -0.09626 0 0 20)
22.98 20.087 1618 6 1977262 090681  9.04E-06 52 21172529 a7 3B 16892975 21172529 0 0 0 0.33 0 3144717 -0.09899 0 0 20)
23 20454 1953 6 2032454 094664  B92E-06 54 21830194 a8 39 17447708 218.30194 0 0 0 0.33 0 3256597 -0.10307 0 0 20)
23.02 20439 220.1 6 2036562 106257  6.93E-06 S5 228.95166 a8 38 1826742 228.95166 0 0 0 0.33 0 3323012 -0.10606 0 0 20)
23.04 20212 2338 S 1591186 096113  4.11E-06 45 19544712 a 37 15594185 195.44712 0 0 0 0.33 0 31090912 -0.07691 0 0 20)
23.06 7.002 49 S 1148528 070815  2.64E-06 34 1512959 34 35 12071482 1512959 0 0 0 0.33 0 27961395 -0.03619 0 0 20)
23.08 7.158 53 0 743528 007334  0.00E+00 2 81669 0 0 65.16144 81669 0 0 0 0.33 0 22629391 0 0 0 20)
2.1 7.16 55 0 7178 00797  0.00E+00 2 82.15334 0 0 65.54788 82.15334 0 0 0 0.33 0 22618997 0 0 0 20)
23.12 7.2 6.4 0 70307 006109  0.00E+00 2 80.98019 0 0 64.61185 80.98019 0 0 0 0.33 0 227.02101 0 0 0 20)
23.14 6.74 1 0 709215 006768  0.00E+00 2 81.35377 0 0 64.90992 81.35377 0 0 0 0.33 0 2265982 0 0 0 20)
23.16 7.318 7 S 748121 013183 3.99E-06 21 85.78001 27 3 68.4415 85.78001 0 0 0 0.33 0 227.00824 0.04185 0 0 20)
23.18 7.486 20.4 S 81349 039787  2.00E-06 25 11088225 28 34 83.46988 11088225 0 0 0 0.33 0 247.26363 0.01049 0 0 20)
232 9.601 69.7 S 97999 096838 852607 2 1313587 30 34 12552315 157.32235 0 0 0 0.33 0 284.25668 -0.03684 0 0 20)
2.2 12313 1946 5 1253527 10309  167E-06 39 169.64248 35 36 14357458 179.94681 0 0 0 0.33 0 30049365 -0.05785 0 0 20)
23.24 15.692 1234 S 1600994 107079  3.28E-06 47 20483838 a 37 16343488 204.83838 0 0 0 0.33 0 317.2363 -0.0808 0 0 20)
23.26 20025 1963 6 1858383 088554  7.73E-06 50 20438937 45 38 16307663 204.38937 0 0 0 0.33 0 3167953 -0.09054 0 0 20)
23.28 20036 174 6 2006677 089867  9.42E-06 53 213.3065 a8 38 17019136 213.3065 0 0 0 0.33 0 32254681 -0.09964 0 0 20)
233 20.143 1707 6 2023349 085716  1.07E-05 53 21030031 a8 39 167.7928  210.30031 0 0 0 0.33 0 32059842 -0.09959 0 0 20)
2332 20528 1756 6 2059995 08679  1.09E-05 sS4 213.22124 a8 39 17042333 213.22124 0 0 0 0.33 0 32248047 -0.10191 0 0 20)
23.34 21138 1901 6 2123121 086806  1.20E-05 55 21641571 49 39 17267211 21641571 0 0 0 0.33 0 32451201 -0.10549 0 0 20)
2336 22039 187.2 6 2180663 085769 13305 S5 218.25704 50 39 17414126 218.25704 0 0 0 0.33 0 3256709 -0.10848 0 0 20)
2338 22256 1838 6 221665 086707  136E-05 57 22001012 st 39 17633786 22101012 0 0 0 0.33 0 32741357 -0.11062 0 0 20)
234 2219 2056 6 2226858 090681  124E-05 57 225.56577 51 39 17097260 225.56577 0 0 0 0.33 0 33029279 -0.11187 0 0 20)
23.42 2346 216.4 6 2258059 095569  L.ISE-05 58 23203731 st 39 18543615 232.03731 0 0 0 0.33 0 3343246 -0.11446 0 0 20)
23.44 23.193 225.4 6 231187 103653 102605 61 242.77088 51 39 10370017 242.77088 0 0 0 0.33 0 34088724 -0.11885 0 0 20)
23.46 23834 277.1 6 2337089 095946  1.25E-05 60 23654477 52 39 18873253 236.54477 0 0 0 0.33 0 337.08231 -0.11859 0 0 20)
23.48 23.102 1702 6 2334082 088186  1SIE-05 59 2285274 52 39 18233569 2285274 0 0 0 0.33 0 33212643 -0.11695 0 0 20)
235 23.102 1702 6 2295043 073884  2.11E-05 56 21149201 52 39 16874362 21149201 0 0 0 0.33 0 31316 -0.11241 0 0 20)
235 22,689 168.5 6 2276863 073039  2.10E-05 S6 200.78661 52 39 16738294 209.78661 0 0 0 0.33 0 3202309 011112 0 0 20)
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Inicio cono (m I 1.5 | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s ars:;t:m Ko Peak phi (°

23.54 2253 1602 6 2257314 070792  2.19E-05 S5 206.50629 52 39 16476566  206.50629 0 0 0 0.33 0 31810739 -0.10957 0 0 20)
23.56 2516 1507 6 2263339 065655  2.58E-05 54 20100119 52 39 16037329 20100119 0 0 0 0.33 0 31448782 -0.10907 0 0 20)
23.58 287 1349 6 2340364 060446  338E-05 55 197.98038 53 40 15796307  197.98038 0 0 0 0.33 0 31245877 -0.11272 0 0 20)
236 24.841 1388 6 2433256 058139 41205 S6 19871963 55 a0 1585529 198.71963 0 0 0 0.33 0 312942 -0.11757 0 0 20)
2362 25303 1507 6 2500015 062628  3.87E-05 58 207.3347 56 40 16542662 207.3347 0 0 0 0.33 0 31857635 -0.1222 0 0 20)
23.64 25.143 1819 6 2465043 072534  2.68E-05 59 217.65762 54 a0 173663 217.65762 0 0 0 0.33 0 3252619 -0.12103 0 0 20)
2366 23522 203.8 6 2375273 085295  168E-05 59 228.0334 53 39 18194155 228.0334 0 0 0 0.33 0 33186121 -0.11801 0 0 20)
23.68 261 22.1 6 2265835 095285  1.14E-05 59 233.06458 51 39 18595579 233.06458 0 0 0 0.33 0 335.04849 -0.11387 0 0 20)
237 2186 218 6 2159833 09973 B96E-06 57 23194836 49 39 18506518 23194836 0 0 0 0.33 0 33441794 -0.10902 0 0 20)
2372 20342 2023 6 2053368 09917  7.80E-06 55 225.83614 a8 38 18048841  225.83614 0 0 0 0.33 0 33066562 -0.10297 0 0 20)
23.74 19.416 1868 6 1942708 094164  7.40E-06 52 21546039 % 38 17190989 215.46039 0 0 0 0.33 0 32413861 -0.09535 0 0 20)
2376 18.54 1597 6 1852879 088907  7.24E-06 50 206.06742 45 3B 16441540  206.06742 0 0 0 0.33 0 31809293 -0.08856 0 0 20)
2378 17.647 147.7 6 174345 08638  637E-06 48 19813565 3 38 15808695  198.13565 0 0 0 0.33 0 31290335 -0.08104 0 0 20)
238 16133 1444 6 1646987 089578  4.94E-06 46 19568756 2 37 15643369 195.68756 0 0 0 0.33 0 3132117 -0.07594 0 0 20)
2382 15.646 1505 S 1571724 094503  3.826E-06 45 19545014 a0 37 15594426  195.45014 0 0 0 0.33 0 3121213 -0.07285 0 0 20)
23.84 15.389 1507 S 1563359 096374 3.59E-06 45 19648108 a0 37 15676682 196.48108 0 0 0 0.33 0 31191873 -0.07293 0 0 20)
23.86 15.882 1508 S 159889 092877  4.16E-06 46 19585326 a 37 1562659 195.85326 0 0 0 0.33 0 31148325 -0.07385 0 0 20)
23.88 16712 144 6 168432 086702 56306 a7 195.5673 2 37 15603774 195.5673 0 0 0 0.33 0 31125034 -0.0771 0 0 20)
239 17.952 1433 6 1846946 078436  9.22E-06 49 19661122 45 38 15687065  196.61122 0 0 0 0.33 0 3118743 -0.08493 0 0 20)
23.9 20761 147.3 6 2029335 077168 127605 52 20420833 a8 39 16293218 204.20833 0 0 0 0.33 0 31684012 -0.09583 0 0 20)
23.94 2.184 1792 6 2226087 078673  L6IE-0S S6 21496773 51 39 17151681 21496773 0 0 0 0.33 0 32375104 -0.107%6 0 0 20)
23.9 23.855 1989 6 2353737 083952  165E-05 59 226.58845 52 39 18078866  226.58845 0 0 0 0.33 0 33107092 -0.11552 0 0 20)
23.98 24501 2147 6 2044286 08079 L1705 53 20874455 a8 39 16,5515  208.74455 0 0 0 0.33 0 31982678 -0.09729 0 0 20)
2 129 819 6 167914 075138  7.39E-06 45 18555981 3 37 14805304 185.55981 0 0 0 0.33 0 30448721 -0.07279 0 0 20)
24.02 129 819 S 1289465 063515  430E-06 37 15588412 37 36 12437563 155.88412 0 0 0 0.33 0 283.4314 -0.04079 0 0 20)
24.04 129 819 S 1289468 0646 4.16E-06 37 15681554 36 36 12511878 156.81554 0 0 0 0.33 0 28413144 -0.04121 0 0 20)
24.06 129 86.1 6 1686096 060297  L.ISE-0S 44 17206956 3 38 13728954 172.06956 0 0 0 0.33 0 20507037 -0.06886 0 0 20)
24.08 24.799 137 6 2114659 056889  2.66E-05 St 18635301 50 39 14868591  186.35301 0 0 0 0.33 0 30487613 -0.09685 0 0 20)
2.1 25757 1378 6 2520085 05568  4.81E-05 57 200.18065 56 a0 159.7186  200.18065 0 0 0 0.33 0 3140394 -0.12014 0 0 20)
24.12 25.063 1462 6 2486422 05816 421E-05 57 20224364 55 40 16136461 202.24364 0 0 0 0.33 0 31542148 -0.11857 0 0 20)
24.14 23789 1498 6 2312162 063995  2.76E-05 55 20278621 52 39 16179751 20278621 0 0 0 0.33 0 31585529 -0.10952 0 0 20)
24.16 20529 147.9 6 2096737 071619  16IE-05 53 20227849 49 39 16139241 202.27849 0 0 0 0.33 0 31562207 -0.09795 0 0 20)
24.18 186 1528 6 1858481 082666  B21E-06 50 20200435 45 38 16117369 202.00435 0 0 0 0.33 0 3155665 -0.08581 0 0 20)
242 16.641 1602 5 166052 0975 4.08E-06 47 20418317 a 7 16291211 20418317 0 0 0 0.33 0 317.12782 -0.07816 0 0 20)
24.22 14.59 1727 S 1430793 119025  168E-06 44 1941798 37 36 16408155  205.64888 0 0 0 0.33 0 318.2551 -0.07237 0 0 20)
24.24 11708 178 5 1243594 136995 B.04E-07 a1 16796645 34 35 16220345 203.205 0 0 0 0.33 0 31685284 -0.06852 0 0 20)
24.26 11.025 1604 S 1106997 148149  470E-07 39 14883726 3t 34 15842495  198.55927 0 0 0 0.33 0 31383987 -0.06472 0 0 20)
24.28 10492 1536 S 1028198 153051  3.47E-07 37 137.79989 30 34 15496083 194.21758 0 0 0 0.33 0 31098633 -0.06182 0 0 20)
243 9.344 1581 S 943797 168645 2.15E-07 35 12597824 28 33 15449592 193.63489 0 0 0 0.33 0 31067529 -0.06221 0 0 20)
2432 8.493 1658 4 841699 202527  L0SE07 34 11167914 0 0 0 19523835 14 569.79151 168242 0.33 777276 31168198 0 132681 3.27569 20)
24.34 7.429 187.5 4 719160 260718 4.35E-08 3t 94.51936 0 0 0 193.95766 14 48224161 142307 0.33 6.57459 310.2709 0 125297 252052 20)
2436 5.668 209.2 3 56049 339251 14108 27 73.55878 0 0 0 185.06869 14 37520088 110685 0.33 511362 303.50052 0 1.14977 19037 20)
2438 4.002 1829 3 455274 420992 5.01E-09 2 49.82068 0 0 0 17459156 14 29368877 0.86565 0.33 399932 295.49744 0 105707 150164 20)
244 4.002 1829 3 399191 458177 292609 2 37.13378 0 0 0 16622631 14 25360161 0.74707 0.33 345146 289.1008 0 100513 135883 20)
24.42 3.985 1829 3 398459 459939 2.88E-09 2 36.95148 0 0 0 16629845 14 253.05064 0.74502 0.33 3442 28915167 0 1.00418 135316 20)
24.44 398 184 3 401427 45878 295609 2 37.54357 0 0 0 166.9298 14 25514287 0.75075 0.33 346847 28963712 0 1.00682 135768 20)
24.46 4.091 1856 3 405695 463238 2.98E-09 2 38.41581 0 0 0 16857897 14 258.16364 0.7592 0.33 350753 290.86066 0 101068 134622 20)
24.48 4.113 1942 3 400994 466917  3.03E-09 2 39.30424 0 0 0 17014044 14 26120675 0.76771 0.33 354683 29201593 0 101454 133719 20)
2.5 4.109 1945 3 461398 438161  478E-09 2 5100135 0 0 0 178.64951 14 297.89577 0.87504 033 404268 298.40656 0 1.06098 1.44405 20)
2452 5633 2178 3 512069 410166 7.24E-09 2% 64.21196 0 0 0 18582416 14 33406087 0.9807 0.33 453081 303.69327 0 110316 15587 20)
24,54 5633 2178 3 581407 357122 133E-08 28 75.17775 0 0 0 19103772 14 383.5509 112535 0.33 519911 307.64813 0 115631 181035 20)
2456 6.189 1873 3 584443 332453 154E-08 28 75.50718 0 0 0 187.0509 14 38560088 113097 0.33 522508 30499423 0 115828 194537 20)
24,58 5.724 1778 3 569513 324312 150E-08 27 73.5015 0 0 0 18274734 14 37500763 1.09898 0.33 50773 30198773 0 1.14697 1.98975 20)
2.6 5.185 189 3 530716 34287 LLE08 2% 68.06449 0 0 0 17871301 14 347.26782 10171 0.33 469902 298.97211 0 117 187025 20)
2462 5.025 1794 3 500519 369217 B21E-09 2 60.85047 0 0 0 177.07755 14 32567017 09533 0.33 440425 297.63657 0 109252 172704 20)
24.64 4818 1863 3 478687 379789 6.85E-09 2 55.12109 0 0 0 17418013 14 310.04804 0.90705 0.33 419059 295.46228 0 1.0741 167133 20)
2466 453 180 3 447555 399429 5.14E-09 2 47.46173 0 0 0 17031514 14 28778312 0.84144 0.33 3.88744 2925033 0 1.04686 157763 20)
24.68 4.091 170 3400424 419044 36209 2 38.67281 0 0 0 16423654 14 26051867 0.76129 0.33 351717 287.83688 0 101163 1.4881 20)
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DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE
CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 | | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s arsa:t:m Ko Peak phi (°

247 3.674 1647 3 365928 4336  2.43E-09 21 30.1301 0 0 0 155.4383 14 229.42087 0.67005 0.33 300563 28098334 0 0.96841 141702 20)
24.72 3.225 1413 3 314901 463426  136E-09 19 21.29942 0 0 0 14531631 14 192.9474 0.56321 0.33 260205 27276898 0 0.91255 129572 20)
24.74 256 1318 3 279608 473401 939E-10 17 16.08348 0 0 0o 13627122 14 16771097 0.48929 033 22605 26523813 0 0.86968 124168 20)
24.76 2615 124 3 264383 489946 B.40E-10 17 1405288 0 0 0o 1325772 14 156.80865 045723 0.33 211242 26260953 0 0.84976 118635 20)
2478 2768 1328 3 26685 47841 B67E-10 17 1435881 0 0 0 13299177 14 158.54849 0.46206 0.33 213473 26243823 0 0.85281 121706 20)
2.8 2634 1262 3 261096 475176  B43E-10 17 1361126 0 0 0 13097933 14 15440709 0.44975 0.33 207786 26072922 0 0.84498 121966 20)
24.82 2.442 132 3 244203 442392 B.06E-10 16 1155663 0 0 0 12291191 14 1423135 0.41431 0.33 191413 253.8161 0 0.82158 129097 20)
24.84 2.261 84.7 3 220477 402589 7.50E-10 15 9.16525 0 0 0 1127367 14 12676873 0.36887 0.33 170419 24473213 0 0.78958 138705 20)
24.86 1982 70.8 3 197517 377858  6.46E-10 13 6.762 0 0 0 10279812 14 10891403 031676 0.33 146345 23532915 0 0.74951 143014 20)
24.88 1693 68.4 3 178587 368448 553E-10 12 5.18198 0 0 0 95.86556 14 95.36697 027723 0.33 128081 228.40948 0 0.7161 142036 20)
249 1693 58.2 3162001 3679 463E-10 12 3.97633 0 0 0 90.18762 14 83.55893 0.24279 0.33 11217 22247189 0 0.68434 137319 20)
24.92 1.487 523 3185792 422336 532610 13 5.74496 0 0 0 102.5042 14 10046191 0.29176 0.33 13479 23477245 0 0.72872 125471 20)
24.94 2.403 1249 3 200029 485095  S41E-10 14 6.96008 0 0 0 11213769 14 11060511 032106 0.33 148329 243.74251 0 0.75207 111707 20)
24.96 2.119 1139 3 216269 530513 S571E-10 15 8.48833 0 0 0 12117024 1 12217762 0.35447 0.33 163763 25185913 0 0.7789 1.04359 20)
24.98 1973 1054 3 20115 505427  527E-10 14 7.0472 0 0 0 11406075 14 1113528 03229 0.33 149178 245.45404 0 0.75444 107336 20)
25 1949 85.7 3 196465 440622 5.64E-10 14 6.62343 0 0 0 107.61327 14 107.97924 031296 0.33 144587 239.67078 0 0.74641 122241 20)
25.02 1978 68.6 3 203646 343407 7.26E-10 13 7.26081 0 0 0 10185509 1 113.08272 0.32759 0.33 151347 234.65419 0 0.75817 158467 20)
25.04 2.188 555 3 231426 244427 L41E-09 14 1002388 0 0 0 99.42587 14 13289969 0.38482 0.33 177786 233.00471 0 0.80109 230245 20)
25.06 2782 456 3 330503 147452 1.05E-08 16 23.52476 0 0 0 1059183 14 2036435 0.58938 0.33 272206 24081856 0 0.92684 4.09516 20)
25.08 4.95 5.1 4 448376 106607  4.50E-08 19 46.96761 0 0 0 11501382 14 287.81289 0.83259 0.33 384657 25028481 0 104309 5.90077 20)
25.1 5.724 527 4 525103 100425  B.0OE-08 2 66.51543 0 0 0 123.38825 14 3425015 0.99058 0.33 457647 257.99661 0 1.10695 6.36676 20)
25.12 5.084 60.4 4 474594 120735 4.46E-08 21 53.20868 0 0 0 122.6829 14 30648788 0.88575 0.33 4.00218 256.8576 0 10654 5.24185 20)
25.14 3435 58.8 4 370187 165322 1.26E-08 18 30.44339 0 0 0 1166193 14 23188577 0.66983 0.33 30946 25056369 0 0.9683 37132 20)
25.16 2592 64.4 3 266961 267954 1.98E-09 15 14.1496 0 0 0 11125727 14 158.12693 0.45654 0.33 210023 24437296 0 0.84932 2.16632 20)
25.18 1987 91.4 3 214874 378827 731E-10 14 8.26681 0 0 0 108.612 14 12089537 0.34888 0.33 161181 24101945 0 0.77467 14555 20)
252 1872 88.4 3191551 479246 5.01E-10 14 6.13932 0 0 0 10896289 14 104.20086 0.30058 0.33 138866 240.79059 0 0.73618 111248 20)
25.22 1892 95.6 3 187794 481379 482610 13 582127 0 0 0 107.79127 14 10149987 0.29261 0.33 135188 239.65686 0 0.72945 110033 20)
25.24 1874 87.2 3 185902 466733 485E-10 13 5.66157 0 0 0 10608317 14 100.12257 0.2885 0.33 133288 238.08087 0 0.72593 113085 20)
25.26 1815 775 3 182314 424725 5.04E-10 13 5.36093 0 0 0 1017578 14 97.53333 0.2809 0.33 129778 234.06047 0 0.71933 123439 20)
25.28 1784 676 3 177623 333103 578E-10 12 5.00225 0 0 0 92.97631 14 94.15704 0.27105 0.33 125227 225.72084 0 0.7106 155956 20)
253 1733 324 3 174766 240513 7.09E-10 12 478304 0 0 0 83.74769 14 920012 0.26499 0.33 122425 21665703 0 0.70513 2.14709 20)
2532 1729 26.1 3 17274 162479 9.04E-10 1 46205 0 0 0 74.76286 14 90.61984 0.26065 0.33 120419 207.50484 0 0.70115 3.16416 20)
25.34 1723 257 3 172548 15358 9.34E-10 1 461116 0 0 0 73.63993 14 90.45882 0.26008 0.33 12015 206.34377 0 0.70063 3.34527 20)
25.36 1727 277 3 172724 157091 9.22E-10 1 461954 0 0 0 74.12619 14 90.55966 0.26026 0.33 12024 206.85599 0 0.7008 3.27083 20)
2538 1734 2 3 172633 162194  9.01E-10 1 4.60852 0 0 0 74.72994 14 90.47033 0.2599 0.33 120072 207.47725 0 0.70046 3.16646 20)
25.4 172 283 3 172242 163336 892E-10 1 457577 0 0 0 74.77353 14 90.16707 0.25892 0.33 11962 207.50975 0 0.69956 3.14089 20)
25.42 1715 28.1 3 171518 158584 O.01E-10 1 45191 0 0 0 74.02139 14 89.62541 0.25726 0.33 118852 206.70888 0 0.69802 3.22015 20)
25.44 1712 252 3 171117 164994 874E-10 1 4.486 0 0 0 74.60187 14 89.31512 0.25626 0.33 118391 207.38686 0 0.69709 3.10019 20)
25.46 1704 314 3 170879 171661  8.48E-10 1 4.46462 0 0 0 75.41801 14 89.1206 0.25559 0.33 118084 208.12738 0 0.69647 297744 20)
25.48 1704 314 3170775 182502 B.A3E-10 1 4.45283 0 0 0 76.63395 14 89.02158 0.2552 0.33 117903 209.37289 0 0.69611 279918 20)
255 1705 307 3 171315 179981 8.25E-10 1 4.48714 0 0 0 76,5083 14 89.36269 0.25613 0.33 118332 200.26926 0 0.69697 2.84092 20)
2552 172 30.4 3 172158 176969  BA4IE-10 1 4,54349 0 0 0 76.40535 14 89.96096 0.25768 0.33 119048 209.20093 0 0.69841 2.89371 20)
25.54 1729 303 3 173307 170987  8.70E-10 1 462233 0 0 0 76.03198 14 90.75713 0.25985 0.33 120051  208.86821 0 0.70042 3.00142 20)
25.56 1739 282 3 174489 164862 9.01E-10 1 470425 0 0 0 75.62054 14 91,5768 0.26209 0.33 121085 208.50711 0 0.70248 3.11977 20)
25.58 1755 278 3 175703 158411 9.36E-10 1 4.78926 0 0 0 75.17287 14 92.41962 0.26439 0.33 122149 208.09187 0 0.70458 3.25406 20)
256 1765 275 3 176984 156134 9.57E-10 1 4.88001 0 0 0 75.23186 14 93.31041 0.26683 0.33 123275 20820718 0 0.7068 33092 20)
2562 1777 276 3 178199 154883 9.73E-10 1 4.96659 0 0 0 75.39692 14 94.15395 0.26913 0.33 124339 208.4279 0 0.70888 334315 20)
25.64 1791 277 3 178613 15583 9.73E-10 1 49932 0 0 0 75.63214 14 94.42532 0.2698 0.33 124645 208.68797 0 0.70947 3.32468 20)
25.66 1777 282 3 178128 1585 O.56E-10 1 495201 0 0 0 75.85144 14 9405454 0.26862 0.33 124105 208.89609 0 0.70842 3.2647 20)
25.68 1762 288 3 176942 160316  937E-10 1 4.85862 0 0 0 75.77925 14 93.18267 0.26602 0.33 122903 208.77917 0 0.70607 321924 20)
257 1755 28.1 3 177724 158298 OSIE-0 1 491247 0 0 0 75.74236 14 9371701 0.26744 0.33 123557 20877615 0 0.70735 3.26455 20)
25.72 18 275 3 180506 151611 1.04E-09 1 5.11831 0 0 0 75.61835 14 95.67996 0.27293 0.33 126093 208.76338 0 0.71228 3.4263 20)
25.74 1845 26.5 3 185258 143584 125609 1 5.48205 0 0 0 75.75595 14 99.04984 0.28243 0.33 130481 209.09285 0 0.72066 3.6492 20)
25.76 1897 258 3 212276 121854 2.68E-09 12 7.82126 0 0 0 78.79076 14 11832446 033725 0.33 155808 213.11429 0 0.76574 4.48201 20)
25.78 261 253 4 32861 079291  2.16E-08 15 2173459 0 0 0 90.03487 14 197.28898 0.56207 0.33 250678 22682402 0 0.91192 7.5247 20)
258 5.162 257 S 632775 041563 536E-07 2 82.05171 2 3t 8525019 10685818 0 0 0 0.33 0 245.05406 0.03014 0 0 20)
2582 11194 279 S 747843 044717 7.84E-07 2 93.95622 2 2 9115136 11424303 0 0 0 0.33 0 25138928 0.02039 0 0 20)
25.84 5.162 27 6 1142015 040747  5.04E-06 2 13316817 34 35 1062512 133.16817 0 0 0 0.33 0 26689825 -0.01328 0 0 20)
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ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE

CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA
ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s arsa:t:m Ko Peak phi (°

25.86 17.888 69 S 1155581 052037 35306 33 143.76099 33 35 11470292 143.76099 0 0 0 0.33 0 275.07358 -0.02024 0 0 20)
25.88 11602 68.7 6 1278122 053333 481E-06 36 15094746 36 36 1204368 150.94746 0 0 0 0.33 0 28049228 -0.03055 0 0 20)
259 8.84 66.8 S 896824 089761  5.48E-07 3t 118.9927 27 33 12348033 154.38601 0 0 0 0.33 0 2832511 -0.0222 0 0 20)
25.92 6.45 106 4 669072 16351  7.2E08 28 87.10202 0 0 0 163.05127 14 44439805 126175 0.33 582027 28925568 0 120245 3.9809 20)
25.94 477 1554 3 476959 319524 B.46E-09 2 52.4703 0 0 0 16609532 14 307.14728 0.87159 0.33 402673 290.04132 0 105954 197509 20)
25.96 3.076 1958 3 347951 569046  1.13E-09 21 25.68838 0 0 0 167.2195 14 21497019 0.60968 0.33 281672 28967709 0 0.93764 106399 20)
25.98 2579 2428 2 269776 830195  5.26E-10 19 1406363 0 0 0 16310878 14 159.10327 0.45099 0.33 208355 28577155 0 0.84577 0.69618 20)
2% 2.424 2333 2 243938 926193 4LE-10 18 1097968 0 0 0 159.1594 14 14061937 0.39837 0.33 184048 282.49652 0 0.81063 0.60995 20)
26.02 2.199 2017 2 237421 893911 407E-10 18 1025501 0 0 0 15454602 14 1359368 03849 033 177822 278.95%81 0 0.73072 06277 25.42021]
26.04 2282 2017 2 232397 828467 42010 17 9.71138 0 0 0 148.50853 14 13232054 0.37445 0.33 172997 27430453 0 0.6834 067352 28.19887]
26.06 2.155 1742 2 226148 754374 436E-10 16 9.0585 0 0 0 14136627 14 127.82029 036155 0.33 167037 268.66696 0 0.66519 0.73431 28.68603)
26.08 1982 1359 2 214369 610474 477E-10 15 7.8077 0 0 0 127.30869 14 119.38897 033751 0.33 155927 257.14667 0 0.6316 0.89405 29.50552)
26.1 1878 825 3 193909 486998  4.83E-10 14 6.0765 0 0 0 11110207 14 1047483 0.29597 033 136739 242.89761 0 0.58926 1.08705 29.69263)
26.12 1513 64.9 3 1788 395787 491E-10 13 488388 0 0 0 98.96764 14 93.93004 0.26528 0.33 122559 23153571 0 0.55675 130077 29,7859
26.14 1513 64.9 3 166415 390389  434E-10 12 400303 0 0 0 94.19231 14 85.05828 0.24011 0.33 110932 226.66989 0 0.53498 128308 29.44723
26.16 1512 65.1 3 165839 392347 429E-10 12 3.96019 0 0 0 94.14118 14 84.6214 0.23877 0.33 110312 226.60558 0 0.53387 127452 29.4235
26.18 1496 65.2 3 172393 36583 486E-10 12 4.40589 0 0 0 94.46879 14 89.27692 0.25179 0.33 116327 227.13249 0 0.5468 138728 2950128
2.2 171 58.9 3 178985 340811  5.49E-10 12 487795 0 0 0 94.60392 14 93.95951 0.26487 0.33 122372 227.55466 0 0.5921 150951 2950475
26.22 171 58.9 3 183955 320549 6.03E-10 13 5.24842 0 0 0 94.50032 14 97.4844 0.27469 0.33 126905 227.61098 0 0.56811 162015 29.67658)
26.24 1645 59.1 3 176082 334315 539E-10 12 465559 0 0 0 93.21864 14 91.83479 0.25865 0.33 119496  226.07283 0 0.5537 152885 29.5267)
26.26 1474 586 3 167906 349997  476E-10 12 4.07804 0 0 0 91.73005 14 85.9695 0.24202 0.33 111813 22438712 0 0.53803 143364 29.38333)
26.28 1.465 586 3 161851 362474 432610 12 3.67406 0 0 0 90.57086 14 81.61875 0.22067 0.33 106107 223.06496 0 0.52603 13634 29.27457)
263 1464 58.8 3 172417 272982 599E-10 12 4.38055 0 0 0 86.7295 14 89.14083 0.25072 0.33 115834 219.69769 0 0.53991 1.85605 29.887)
26.32 1773 238 3 183285 193506  853E-10 12 517192 0 0 0 81.80999 14 96.87905 0.27237 0.33 125837 215.22792 0 0.55385 267692 30.46913
26.34 1773 238 3 194191 122559 175609 1 6.0319 0 0 0 75.26359 14 10464528 0.29409 0.33 13587 200.08919 0 0.56738 4.30892 3103495
26.36 1773 238 3 194389 121578 177E-09 1 6.04303 0 0 0 75.17017 14 10476212 0.2043 0.33 135968 209.007 0 0.56802 434416 3100584
26.38 178 233 3 19453 120166 1.80E-09 1 6.04313 0 0 0 74.97968 14 10478374 0.29425 0.33 135942 208.82198 0 0.56843 4.39464 30.97493)
26.4 1776 23 3 195069 116882 1.89E-09 1 6.08882 0 0 0 7462333 14 10519992 0.2053 0.33 136428 208.49225 0 0.57064 452175 30.89683)
26.42 1795 2.1 3 195856 112838 2.01E-09 1 6.14885 0 0 0 74.17508 14 10573793 0.29669 0.33 137072 208.07729 0 0.57344 4.68883 30.80167]
26.44 1.808 212 3 195108 120275 18IE-09 1 6.08165 0 0 0 75.17634 14 10517942 0.29501 0.33 136294 200.05722 0 0.57694 4.39244 30.45473
26.46 1768 27. 3 192707 130422 154E-09 1 5.87987 0 0 0 76.14714 14 103.44057 0.29002 0.33 133987 200.94177 0 0.57681 4.03336 3013064
26.48 1735 27. 3 18845 14575 120609 1 5.53434 0 0 0 77.2879 14 10037551 0.28131 0.33 12994 21092712 0 0.57199 3.58136 29.86784
26.5 1688 282 3 184184 150936  1.04E-09 1 5.19871 0 0 0 76.92623 14 97.30401 0.27259 0.33 12593 210.40157 0 0.56285 3.43014 29.88354
2652 1636 28.1 3 181435 153958  9.64E-10 1 4.98639 0 0 0 76.62071 14 9531561 0.26691 0.33 123313 200.99728 0 0.5648 3.34401 29.91711]
26.54 1649 275 3 180881 152587  9.63E-10 1 4.94054 0 0 0 76.32135 14 94.89557 0.26563 0.33 12272 209.6665 0 0.55377 336948 30.00844
2656 1667 27.2 3 183631 147579  1.05E-09 1 5.14253 0 0 0 76.37458 14 9683554 0.27095 0.33 125178 200.83353 0 0.5714 35018 3015153
26.58 1714 266 3 187241 143665  1.18E-09 1 5.41522 0 0 0 76.75793 14 99.38981 0.27798 0.33 128428 210.36601 0 0.56141 3.62089 30.34847)
26.6 1751 269 3 19054 144326 1.26E-09 1 5.67008 0 0 0 7766923 14 1017223 0.28439 0.33 131389 21141194 0 0.56902 3.62502 30.27414
26.62 1771 29 3 190031 146642 121E-09 12 5.62463 0 0 0 77.87181 14 10133442 0.28319 0.33 130835 21159929 0 0.56814 3.56367 30.25214
26.64 1699 277 3191904 144343 129E-09 12 5.76906 0 0 0 78.02567 14 10264802 0.28675 0.33 132477 21182771 0 0.56924 363159 30.41831]
26.66 1801 26.4 3 198874 129563  1.73E-09 12 6.33679 0 0 0 7756596 14 107.60185 0.30046 0.33 138815 21163463 0 0.575% 4.09249 30.88194
26.68 1964 232 3 2115 113317 264E-09 12 7.43754 0 0 0 77.82541 14 11659659 0.32545 0.33 150359 212.36174 0 0.59608 4.76765 3115124
267 2.074 23 3 215317 106355 3.08E-09 12 7.78317 0 0 0 77.45692 14 119.20854 0.33286 0.33 153783 21214375 0 0.60953 5.10535 30.71362)
26.72 1939 232 3 200498 12235 22909 12 7.04437 0 0 0 78.88732 14 1151183 032107 0.33 148334 21334184 0 0.60662 4.40114 30.15854
26.74 181 314 3 197588 144577  143E-09 12 6.20781 0 0 0 79.48618 14 106.58637 0.20715 0.33 137285 213.50945 0 0.58811 365652 29.84773
26.76 172 311 3 190478 164673 9.99E-10 12 562531 0 0 0 80.44175 14 10148346 0.28281 0.33 130658 214.2043 0 0.57004 3.17068 30.09926)
26.78 1709 316 3 18762 172334 9.42E-10 12 5.39634 0 0 0 80.66362 14 99.41718 0.27694 0.33 127945 21434471 0 0.5984 3.01326 30.38223
268 171 343 3 L8771 179679 9.13E-10 12 537217 0 0 0 8153112 14 99.21489 0.27626 0.33 127632 215.18057 0 0.5806 2.88804 30.45462)
26.82 1709 35.1 3 187204 18749  885E-10 12 5.35428 0 0 0 824358 14 99.07026 0.27574 0.33 127392 21607352 0 0.55698 276606 30.49101]
26.84 1702 359 3 186493 185887  B.83E-10 12 5.20472 0 0 0 82.06568 14 98.53828 0.27415 0.33 126656 215.68597 0 0.55607 27856 30.44261]
2686 169 33 3 185135 176988 B.99E-10 12 5.18618 0 0 0 80.64581 14 97.54318 027127 0.33 12535 21423106 0 0.5341 291736 30.42211]
26.88 1668 29.4 3 183636 164274 9.29E-10 1 5.06836 0 0 0 78.69343 14 96.44845 0.26811 0.33 123868 212.22746 0 0.54909 3.13324 30.49)
269 1653 28.1 3 18392 149521 9.89E-10 1 5.0851 0 0 0 76.87794 14 9662698 0.2685 0.33 124047 210.41595 0 0.54434 3.44343 30.8360)
26.92 1684 2 3 188189 13709  1.24E-09 1 5.40628 0 0 0 76.25812 14 99.65166 0.27679 0.33 127879 200.96457 0 0.54529 3.78522 313451
26.94 1776 243 4 338391 07319 2.54E08 15 23.20875 0 0 0 9169745 14 20691407 05745 0.33 265417 22904253 0 0.76221 8.18745 33.90535
26.9 6.134 25 S 76539 05078 737607 2% 10032998 2 32 98.42465 123.3589 0 0 0 0.33 0 25044318 0.01361 0 0 356134
26.98 14.662 673 6 118906 044741  456E-06 34 14118714 34 35 11264932 14118714 0 0 0 0.33 0 273.55548 -0.01666 0 0 20)
27 14.662 673 6 1323531 053594  491E-06 37 15570575 36 36 12423331 15570575 0 0 0 0.33 0 28443234 -0.03154 0 0 20)
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ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE
CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s arsa:t:m Ko Peak phi (°

27.02 10352 78.2 S 1109407 069767  165E-06 34 148.47667 31 35 12586973 157.75673 0 0 0 0.33 0 286.05194 -0.02391 0 0 20)
27.04 8.238 86.7 S 832373 116334 231807 31 100.68662 2 32 13273917 166.36643 0 0 0 0.33 0 20261511 -0.02026 0 0 20)
27.06 635 1256 4 613525 195863  3.84E-08 27 79.04253 0 0 0 16589471 14 403.27819 111637 0.33 515764 29119821 0 115315 3.28887 20)
27.08 3.785 1482 3 441889 340055  5.56E-09 2 42.71408 0 0 0 16374645 14 280.65308 0.77651 0.33 358746 28832205 0 10185 183035 20)
27. 3.087 177 3302031 573892 8.17E-10 19 17.70309 0 0 0 1552902 1 18072712 0.49977 0.33 230803 28064523 0 0.87601 10218 20)
27.12 2.151 1948 2 242064 782026  450E-10 18 1020638 0 0 0 15053079 14 137.86554 038104 0.33 176041 276.19336 0 0.79839 071373 20)
27.14 1979 1961 2 206208 898213 3.08E-10 16 6.82715 0 0 0 142.66904 14 11220146 03102 0.33 143311 269.48264 0 0.74415 0.59388 20)
27.16 199 165 2 20533 822362 330E-10 16 6.73767 0 0 0 13801413 14 11158194 0.30808 0.33 142332 265.7999 0 0.74241 0.64755 20)
27.18 2.007 1455 2 213716 679407 4.14E-10 16 7.47197 0 0 0 13272083 14 11753491 0.32435 0.33 149849 26173648 0 0.7556 0.79328 20)
27.2 2.197 1251 3 22529 530274 55310 16 8.5463 0 0 0 12638087 14 1257321 0.3468 0.33 16022 25679468 0 0.73451 103168 22.8526)
2.2 2.208 87.7 3 236582 399157  7.50E-10 15 9.67569 0 0 0 118.9526 14 13381441 0.36891 0.33 170438 250.81558 0 0.72997 138868 24,5133
27.24 2.398 705 3 242108 285548 1.04E-09 15 1024633 0 0 0 10886671 14 13773567 0.37955 0.33 175351 24204232 0 0.72424 195247 25.57419)
27.26 2331 49.2 3 242437 221776 157609 14 1027296 0 0 0 101.219% 14 137.04532 037996 0.33 175539 235.45457 0 0.71603 251432 26.1973¢]
27.28 2.284 416 3 250354 17402 2.56E-09 14 1112376 0 0 0 96.41838 14 14357506 0.39529 0.33 182624 2312897 0 0.71753 3.22061 27.0127§
273 2611 39.9 3 250917 167489 3.10E-09 14 1219794 0 0 0 9754008 14 15038026 0.41385 0.33 191197 232.54355 0 0.72279 338528 277385
27.32 2507 9.1 3 260455 1921 253E-09 15 1225079 0 0 0 10143222 14 15073903 0.41465 0.33 191569 236.06598 0 0.72765 295252 27.42895
27.34 2314 61.1 3 23783 257327 L14E-09 14 9.75662 0 0 0 10453153 14 13455253 0.36996 0.33 17092 238.33495 0 0.70347 2.1546 2649808
2736 1945 73.4 3 20893 323183 7.2E-10 14 6.98911 0 0 0 10343188 14 113.90748 031305 0.33 144629 236.6611 0 0.66669 165295 25.55853)
27.38 1732 68.1 3 190563 360861  5.56E-10 13 5.46403 0 0 0 10102004 14 10073877 0.27673 0.33 12785 233.9794 0 0.62673 143564 25.78509)
27.4 1729 64.8 3 184378 354163 530E-10 13 4.99038 0 0 0 98.40837 14 96.20527 0.26441 0.33 122156 2313967 0 0.60708 144517 26.39764
27.42 1728 63 3 184904 345584 5.42E-10 13 5.02446 0 0 0 97.87275 14 96.64526 0.26525 0.33 122545 230.91881 0 0.5981 14822 27.04651]
27.44 1723 63.9 3 185602 318424 5.80E-10 13 5.07147 0 0 0 95.74694 14 97.118 0.26643 0.33 123089 228.95987 0 0.59071 161042 27,6140
27.46 1728 50.4 3 186406 27306 6.53E-10 13 5.12672 0 0 0 91.7893 14 97.66681 0.26782 0.33 123731 225.25014 0 0.58437 188042 28.12831]
27.48 1732 38.4 3 187424 212709 7.86E-10 12 5.19852 0 0 0 85.82731 14 98.369 0.26963 0.33 124568 2195443 0 0.57912 24181 2850978
275 1735 308 3 188174 175724 9.00E-10 12 5.25054 0 0 0 8170356 14 98.88007 0.27092 0.33 125164 215.52689 0 0.57538 2.93052 28.9359)
2.5 1737 30 3 188765 16193 95SE-10 12 5.29075 0 0 0 80.12344 14 99.27805 02719 0.33 125618 213.9866 0 0.57207 3.18206 29.2227
27.54 1738 309 3 1891 163406  OSIE-0 12 531149 0 0 0 80.41114 14 99.49243 0.27238 0.33 125838 214.28835 0 0.56898 3.15542 29.46125
27.56 1735 318 3 189446 167682  9.38E-10 12 533314 0 0 0 81.05986 14 99.71523 0.27288 0.33 126069  214.94763 0 0.56616 3.07621 29.68291
27.58 1738 326 3 189837 16997  9.32E-10 12 5.35825 0 0 0 81.46339 14 99.97002 0.27346 0.33 12634 215.36469 0 0.56333 3.03628 299119
276 174 324 3 172001 199507 6.94E-10 1 4.08161 0 0 0 80.05859 14 87.26952 0.23862 0.33 110244 213.29066 0 0.53356 2.49099 29.43296
27.62 1211 38 3 154078 234514 497E-10 1 2.96361 0 0 0 78.03524 14 74.37829 0.20329 0.33 093921 21047829 0 0.50187 201727 28.86187)
27.64 1211 38 3 157378 240398 5.0E-10 1 315111 0 0 0 79.66102 14 76.71078 0.20058 0.33 0.96826 2122851 0 0.51653 1.98705 28.3914)
27.66 1856 375 3 179887 211058 725610 12 460605 0 0 0 83.60033 14 927639 0.25333 0.33 11704 217.12465 0 0.55918 239443 28.79)
27.68 1885 38.4 3180001 21185 7.24E-10 12 460976 0 0 0 83.73035 14 92.82047 0.25338 0.33 117063 217.26045 0 0.55802 238542 28,8723
277 1211 385 3 17718 215788 6.93E-10 12 440756 0 0 0 83.34588 14 90.78073 0.24771 0.33 114443 21678003 0 0.54809 23269 29.12714
2.72 1759 378 3 173036 217873 6.56E-10 12 4.1208 0 0 0 82.35332 14 87.79603 0.23047 0.33 110635 215.64178 0 0.53448 2.28223 29.43377]
27.74 1746 368 3191672 191821 B69E-10 12 5.46013 0 0 0 84.73179 14 10108239 0.27559 0.33 127325 218.66829 0 0.56247 269431 3011505
27.76 1753 357 3 192486 183217 9.026-10 12 551814 0 0 0 83.91606 14 10163881 0.277 0.33 127973 217.90349 0 0.5814 2.82437 30.49961]
27.78 1767 333 3 194218 17283 953E-10 12 56483 0 0 0 83.07939 14 102.8515 0.28019 0.33 129447 217.14912 0 0.5604 3.00281 30.85755
278 1783 317 3 202686 155906  1.27E-09 12 6.32677 0 0 0 82.97494 14 108.87558 0.29648 0.33 136974 217.34662 0 0.5659 3.37652 31.289)
27.82 1992 298 3 28405 100334 8.43E-09 14 1487345 0 0 0 90.34373 14 16696797 0.45449 033 200074 22672241 0 0.68326 5.74135 3291674
27.84 4.183 2 4 36834 070406  3.30E-08 16 2751671 0 0 0 96.01343 14 227.150% 0.61806 0.33 285541 23378888 0 0.78719 8.58383 34,3845
27.86 4.29 2 4 44128 051819  B73E08 18 41563 0 0 0 98.99734 14 279.22563 0.75944 0.33 3.50863 2379156 0 0.86962 11.96681 35.46475
27.88 4.162 206 S 534372 044413 198E-07 2 64.14614 19 30 8430187 10565834 0 0 0 0.33 0 24496132 0.0389 0 0 36.36767)
279 6.976 266 S 677621 034582 7.9E-07 2 87.80627 2 2 8652345 10844272 0 0 0 0.33 0 247.62079 0.0356 0 0 37.24118
27.92 861 2.1 S 80613 029358 175606 25 10579272 2% 3 887256 11120275 0 0 0 0.33 0 25019051 0.02008 0 0 37,8256
27.94 8.038 213 S 831905 025644  233E-06 25 10023109 27 3 87.15247 10923109 0 0 0 0.33 0 24872971 0.02986 0 0 377629
27.9 7.767 196 S 672089 08729  168E-07 2% 87.01693 2 31 1150762 139.75622 0 0 0 0.33 0 2729502 -0.00174 0 0 34.73169)
27.98 3.963 1351 4 531241 181838 267E08 2 6267517 0 0 0 15081004 14 34333135 093138 0.33 4.30297 279.8862 0 108386 3.48307 20)
2 3.963 1351 3 399372 338281 3.86E-09 2 32,9789 0 0 0 155.264% 14 249.11183 0.67544 0.33 312053 28193402 0 0.97107 1.80703 20)
28.02 3.963 1351 3 399372 338281 3.85E-09 2 32.955 0 0 0 15529606 14 249.08446 0.67502 0.33 311861 28196225 0 0.97086 1.80683 20)
28.04 3.963 1351 3377272 358097 291E-09 21 28.88893 0 0 0 15298755 14 2332714 063185 0.33 291915 28001822 0 0.94916 169212 20)
28.06 33 1351 3 34115 408325 167E-09 20 2283414 0 0 0 1504154 14 207.44252 05616 0.33 250461 27767877 0 0.91166 145939 20)
28.08 2872 147.7 3 312076 435364 112609 19 18.47652 0 0 0 14563249 14 18664848 0.50506 0.33 233336 27367816 0 0.87916 134629 20)
28.1 3.069 1248 3 410529 315041 473E-09 2 34.99696 0 0 0 15438176 14 25694426 0.69492 0.33 321053 28142206 0 0.98056 1.94695 20)
28.12 6.226 1155 4 584742 189941  3.26E-08 2% 74.74564 0 0 0 161547 14 38135533 1.03088 0.33 476267 288.17664 0 112215 33649 20)
28.14 8.073 929 4 770943 122318 LS0E-07 30 100.80844 0 0 13197453 16540808 14 5143278 138964 0.33 642016 29223056 0 124282 5.34509 20)
28.16 8.647 745 S 785625 095253  2.46E-07 29 10285863 2 2 12307369 15425236 0 0 0 0.33 0 28414529 -0.01393 0 0 20)
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ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s arsa:t:m Ko Peak phi (°

28.18 6.663 57.1 S 700097 08668 192607 27 91.00561 2 31 11391003 142.76724 0 0 0 0.33 0 275.4516 -0.00306 0 0 20)
282 5,532 50.7 4 561883 089995  9.1SE-08 2 70.42216 0 0 0 12828957 14 36492136 0.98459 0.33 454879 263.23236 0 1.10465 7.07231 20)
28.22 4.458 439 4 445908 105478  3.51E08 2 42.05242 0 0 0 117.88552 14 28205637 0.76067 0.33 351432 25353598 0 101135 5.87701 20)
28.24 3.159 465 4 353305 132086  1.18E-08 17 24.62499 0 0 0 109.9256 14 21588533 0.58197 0.33 268868 245.49805 0 0.83943 453359 28.39326]
28.26 2722 496 3 286639 178738 3.65E-09 16 1494876 0 0 0 105.94864 14 168.24128 0.45333 0.33 200439 24083316 0 0.74902 321815 2812255
28.28 2.408 576 3 247885 217708 1.59E-09 15 104259 0 0 0 10286802 14 14053448 0.37851 0.33 174871 237.27895 0 0.68662 25202 28.21796
283 1948 547 3 218423 236392 9.25E-10 14 7.53074 0 0 0 97.64301 14 119.46414 032162 0.33 148589 23181776 0 0.63266 226743 28.42724
28.32 1794 426 3 200714 253559 7.70E-10 13 6.17701 0 0 0 95.21047 14 10821837 0.29122 0.33 134544 229.1295 0 0.60227 2.06331 2850623
28.34 1916 56.9 3 198907 251876  7.47E-10 13 5.86519 0 0 0 93.94221 14 10547408 0.28371 033 1310%6  227.83365 0 0.58798 2.06317 28.96193)
28.36 181 50.8 3 196217 256348 7.19E-10 13 564825 0 0 0 93.64179 14 10352717 0.27836 0.33 128601 227.47316 0 0.57232 2.01703 29.64597)
28.38 1681 432 3 189197 228686  7.27E-10 12 5.10056 0 0 0 88.65344 14 98.48719 0.2647 033 12229 22250789 0 0.54937 2.2307%6 30.23647)
28.4 1675 358 3 185162 203785 7.55E-10 12 481046 0 0 0 84.74322 14 95.58067 0.25678 0.33 118632 218.57869 0 0.53543 24824 30.60023
28.42 1671 342 3 185186 1872 7.99E-10 12 480772 0 0 0 82.83157 14 95.57262 0.25665 0.33 118574 21670699 0 053336 270176 30.7383)
28.44 1676 34 3 184937 184207 B.OSE-10 12 4.78549 0 0 0 82.41626 14 95.37055 0.25601 0.33 118276 21629181 0 0.53208 274354 30.71789)
28.46 1668 34 3 183765 187558  7.85E-10 12 469751 0 0 0 82.50226 14 94.50882 0.25359 0.33 117161 21633586 0 0.53109 268719 30.6723
28.48 1637 35.4 3 180397 194571 7.38E-10 12 445717 0 0 0 82.38368 14 920779 0.24697 0.33 114101 216.0038 0 0.52452 257084 30.63567)
285 1575 359 3 177278 197617 7.06E-10 12 4.24011 0 0 0 81.84777 14 89.62503 0.24084 0.33 111266 215.44504 0 051773 251273 30.64267)
2852 1573 338 3 175159 196393 691E-10 12 4.00445 0 0 0 81.10841 14 88.2872 0.23661 0.33 109316 2146286 0 0.51285 251516 30,6587
28.54 1572 335 3 175221 192519 7.01E-10 12 4.00463 0 0 0 80.70125 14 88.30673 0.23657 0.33 109297 21422801 0 051373 256543 30.50731]
2856 1579 339 3 17615 189043 7.16E-10 12 41525 0 0 0 80.56268 14 88.94627 0.23819 0.33 110044 21415031 0 0.51558 261764 30.59249)
28.58 1601 325 3 177927 18359  7.44E-10 12 4.26783 0 0 0 80.46598 14 90.19084 0.24143 0.33 11154 21410851 0 0.51859 2.70573 30.62673
286 1624 316 3 181141 175554 7.93E-10 12 4.48368 0 0 0 80.41147 14 92.46175 0.24741 0.33 114303 2141857 0 0.52656 2.84945 30.53163)
2862 168 313 3 184308 170729 834E-10 12 470146 0 0 0 80.69052 14 94.60934 0.2533 0.33 117023 21459119 0 0.53511 2.94932 30.38387)
28.64 1703 315 3 186656 169116  859E-10 12 486509 0 0 0 81.12881 14 96.35227 0.25762 0.33 119019 25.12 0 0.54214 29013 30.22158)
2866 1702 319 3 186178 170267 850E-10 12 482625 0 0 0 8115599 14 95.98579 0.25653 0.33 118519 215.13187 0 0.54241 296738 30.12801]
28.68 1669 317 3 183918 173085 821E-10 12 466099 0 0 0 80.9075 14 94.34681 0.25205 0.33 116449 21480135 0 0.53918 2.9045 30.02544
287 1638 319 3 18126 175623 7.90E-10 12 447115 0 0 0 80.502 14 92.42367 0.24682 0.33 114031 21429716 0 0.53477 284529 29.94406]
2872 1624 319 3 178769 177138 7.63E-10 12 4.29664 0 0 0 80.00534 14 90.61995 0.24191 0.33 111761 213.70558 0 0.52048 2.80445 29.94071]
28.74 1593 312 3 176696 174877 7.526-10 12 4.15347 0 0 0 79.16673 14 89.11485 0.2378 033 109862 212.78493 0 0.52471 2.8263 29.95803)
28.76 1574 296 3 17438 172803 7.37E-10 1 3.99689 0 0 0 78.28027 14 87.43599 0.23323 0.33 10775 21180003 0 0.52066 28436 29.89128]
28.78 1556 296 3 172113 17251 7.18E-10 1 3.84657 0 0 0 77.62231 14 85.79264 0.22875 0.33 105684 21104172 0 0.51803 2.83087 29.73441]
288 153 299 3 17028 175789 6.94E-10 1 3.72644 0 0 0 77.48821 14 84.45881 0.22511 0.33 104 21082916 0 0.51507 276513 29.65882)
28.82 1521 303 3 169346 176561  6.83E-10 1 3.66425 0 0 0 773186 14 83.76736 0.22318 0.33 103109 21061917 0 05119 274555 29.72305
28.84 1525 295 3 17038 17549 6.94E-10 1 3.72553 0 0 0 77.49973 14 84.48126 0.22499 0.33 103947 210.85135 0 051315 276895 29.77653)
28.86 1559 299 3 171734 174688 7.06E-10 1 3.80768 0 0 0 77.8013 14 85.4242 0.22742 0.33 105067 21121872 0 0.51678 2.79052 2971774
28.88 1.564 306 3 172899 177174 7.09E-10 1 3.87851 0 0 0 78.43311 14 86.23187 0.22048 0.33 106019 21190979 0 0.52183 275867 29.537)
289 1567 314 3 173007 182459  6.95E-10 1 3.88168 0 0 0 79.08688 14 86.28401 0.22053 0.33 106041 21257559 0 0.52466 267872 2935421
28.92 1569 327 3 17293 186588 6.84E-10 1 3.87304 0 0 0 79.54728 14 86.20492 0.22023 0.33 105902 213.03802 0 0.52616 261821 29.23381]
28.94 1.566 327 3 173348 187291 6.85E-10 12 3.89618 0 0 0 79.75762 14 86.47903 0.22986 0.33 106197 213.26968 0 0.5263 261035 29.27151]
28.96 1578 32 3 175157 183264 7.09E-10 12 4.00966 0 0 0 79.82356 14 87.74662 0.23314 0.33 10712 213.41418 0 0.52729 267887 29.44745
28.98 1617 316 3 L77751 178339 7.42E-10 12 4.17683 0 0 0 79.98852 14 89.57457 0.23791 0.33 109913 213.68921 0 0.52097 276918 296179
29 1638 315 3 180442 174017 7.76E-10 12 435398 0 0 0 80.22716 14 91.47229 0.24285 0.33 112197 2140399 0 0.53361 2.85487 29.73574
20.02 1655 311 3 183128 170008  8.10E-10 12 453439 0 0 0 80.4793 14 93.36644 0.24778 0.33 114476 21440192 0 0.53724 293804 29,8490
29.04 1694 308 3 192484 158628 9.32E-10 12 5.20215 0 0 0 81.50189 14 100.02477 0.26535 0.33 122592 21578035 0 0.5247 32104 30.07529)
29.06 1914 297 3 205504 143973 132609 12 6.21651 0 0 0 82.73644 14 10936394 0.29001 0.33 133986 217.47464 0 0.57539 3.62083 30.22539)
29.08 205 283 3 21954 131639 195609 13 7.39465 0 0 0 84.11672 14 1193011 031624 0.33 146103 219.29628 0 0.60035 4.0455 30.27003)
20.1 2.121 287 3 231199 125577 2.55E-09 13 8.45653 0 0 0 85.71315 14 127.60464 033812 0.33 156211 22120552 0 0.62038 430721 30.30887]
20.12 2272 30.1 3 241602 11948 3.24E-09 13 9.46203 0 0 0 8687262 14 13501068 03576 0.33 165213 222.63051 0 0.63655 45835 30.42007)
29.14 2.366 278 3 25373 116362 3.96E-09 14 1056434 0 0 0 88.52796 14 1426793 037777 0.33 174529 224.50331 0 0.65353 476139 30.48595
29.16 2451 302 3 2562 114754 426E-09 14 1096494 0 0 0 89.00612 14 14538822 0.38479 0.33 177772 225.06259 0 0.66012 4.84627 30.45413
20.18 2392 30.2 3 260867 112829 4.66E-09 14 1146531 0 0 0 89.57397 14 14869775 039339 0.33 181747 22572552 0 0.6669 4.95008 30.50012)
29.2 2.508 279 3 260347 109277 5.48E-09 14 12,4095 0 0 0 90.52057 14 15472088 0.40919 0.33 189045 226.84573 0 0.6791 5.15182 3058855
20.22 2.709 302 3 292719 12606  6.07E-09 15 1522104 0 0 0 98.41548 14 17139898 0.45309 0.33 2.09325 234,5439 0 0.73486 4.55206 29.16249)
29.24 3.194 526 3 302829 126364 682609 16 1651928 0 0 0 10041446 14 17850573 0.47192 0.33 218025 23654454 0 0.77379 457379 2731565
29.26 2.909 32 3306659 127612 7.026-09 16 17.01747 0 0 0 10140743 14 18130625 0.47888 0.33 221242 23750502 0 0.80778 4.54038 24.98723)
29.28 2013 328 3 298712 109916 7.87E-09 15 1595756 0 0 0 96.21509 14 17560457 0.46363 0.33 214199 23274774 0 0.79742 5.2414 24.937§
293 2951 337 3310005 141933 6.23E-09 16 17.44505 0 0 0 10495205 14 18364537 0.48466 0.33 223912 24067474 0 0.81024 4.09028 25,1256
29.32 325 65.5 3 322647 169432 5.48E-09 17 19.1894 0 0 0 11268333 14 1926499 0.5082 0.33 234789 247.54222 0 0.88103 34536 20)
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MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA

TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE
CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s arsa:t:m Ko Peak phi (°

29.34 3.204 64.8 3 408146 18955  1.00E-08 20 33.26177 0 0 0 133.07059 14 25360432 0.66893 0.33 300044 265.42706 0 0.96785 321353 20)
29.36 553 1018 4 483718 184956  L177E-08 2 48.89053 0 0 0 14551287 14 30764716 0.8108 0.33 374501 27583511 0 103367 336991 20)
29.38 553 1018 4 567897 179258 3.03£-08 2% 69.82479 0 0 0 157.85955 14 367.74792 0.96873 0.33 447554 285.70404 0 1.09854 3.54021 20)
29.4 5.832 1018 4 581661 192053  2.88E-08 2% 73.56169 0 0 0 16363855 14 37755254 0.99407 0.33 459262 289.96024 0 1.10828 3.29672 20)
20.42 5.937 1331 4 602095 208107  2.79E-08 27 76.85567 0 0 0 17083478 14 39212078 103192 0.33 476746 295.18768 0 112254 3.06687 20)
29.44 6.133 141 4 658497 219388 3.30E-08 29 84.74649 0 0 0 18281568 14 43238005 113729 0.33 525428 303.80295 0 1.16049 293308 20)
29.46 751 1593 4 712043 223956  3.96E-08 3t 92.23747 0 0 0 19247085 14 47050935 123718 0.33 571578 310.5766 0 1.19439 289206 20)
20.48 7.547 1781 4 736008 231420 4.09E-08 b 95.58702 0 0 0 198.28699 14 487.68887 128145 0.33 592028 31452383 0 120884 2.80588 20)
295 6.867 1736 4 687493 244802  3.05E-08 3t 88.78945 0 0 0 19421666 14 453.00739 11897 0.33 5.49643 3115057 0 117852 263783 20)
20.52 6.075 1532 4 6144l 251407  2.11E08 29 78,5228 0 0 0 183.66046 14 40077694 1052 0.33 486024 304.10077 0 11299 254269 20)
29.54 5.361 1366 3 541618 251284 1.46E-08 2% 62.54545 0 0 0 17080407 14 348.7557 0.91499 0.33 420727 29474368 0 10773 251125 20)
29.56 4.66 1185 3 495272 251444 L1208 2 51.2012 0 0 0 162.2884 14 31562393 0.82766 0.33 382381 28832416 0 1.04097 248376 20)
29.58 4.66 1185 3 472653 250713 9.74E-09 2 4606258 0 0 0 157.85944 14 299.43978 0.78484 0.33 362507 28492148 0 102223 247638 20)
296 4.66 1185 3 472653 250713 972609 2% 46.03183 0 0 0 157.89081 14 299.41252 0.78439 0.33 362388 284.9498 0 102202 247615 20)
20.62 466 1185 3 477040 289702 7.76E-09 2 46.96897 0 0 0 166.18655 14 30251978 0.79214 0.33 365068 29096677 0 1.02547 2.14522 20)
29.64 4.797 1776 3 558285 261515  1.48E-08 27 6667347 0 0 0 17621733 14 36052352 0.94355 0.33 435919 298.66342 0 108868 241995 20)
2966 7.123 1419 4 643612 250447 1.97E-08 29 78.40288 0 0 0 185.66106 14 400.01469 1.04637 033 483423 30549341 0 112789 24624 20)
29.68 636 1581 4 664708 248079  2.68E-08 30 85.55088 0 0 0 19166454 14 436.48409 114118 0.33 527227 30982913 0 116185 259402 20)
297 6.364 1947 3 668102 286334  2.09E-08 3t 86.02046 0 0 0 20052814 14 438.87991 1.14685 0.33 520845 31630942 0 1.16382 2.24831 20)
20.72 7.23 211 4 748771 293232 2.45E08 3 93.1085 0 0 0 21201474 14 47504338 12407 0.33 573202 32329547 0 119555 2.20881 20)
29.74 7.8 21655 4 781662 263541 3.74E-08 34 10090779 0 0 0 21483954 14 519.93769 135723 033 627042 32539426 0 123283 247349 20)
29.76 8.252 1804 4 821811 223247 5.80E08 35 107.52303 0 0 0 20039613 14 548.58691 143127 0.33 661248 32216983 0 125543 293032 20)
29.78 8.445 1535 4 847040 18287  B.98E-08 34 11105093 0 0 0 199.85838 14 566.5864 147748 0.33 682505 31621323 0 126915 3.5846 20)
298 8.642 1308 4 899696 145679 LSTE-07 35 118.41603 0 0 15375874 192.7109% 14 604.16339 157468 0.33 727501 31185483 0 120711 45174 20)
20.82 9.835 1089 S 999248 113152 352607 36 13234788 27 3 484721 186.02877 0 0 0 0.33 0 307.42787 -0.0341 0 0 20)
29.84 11434 99.5 S 1168769 08904  971E-07 38 15607549 30 34 14568143 182.5674 0 0 0 0.33 0 30484985 -0.03257 0 0 20)
29.86 13.727 1038 S 1472927 071173 331E-06 43 18615942 36 36 14853145 186.15942 0 0 0 0.33 0 307.04462 -0.04294 0 0 20)
29.88 18.964 1112 6 1822095 0652  B.04E-06 49 19754512 a1 37 15761579 197.54512 0 0 0 0.33 0 31447025 -0.0631 0 0 20)
299 21923 1414 6 219407 06273  160E-0S 55 21106743 a7 38 16840487 21106743 0 0 0 0.33 0 323.07864 -0.08528 0 0 20)
20.92 24902 1603 6 2496858 062011  2.49E-05 60 22248528 st 39 17751485 222.48528 0 0 0 0.33 0 33016592 -0.10223 0 0 20)
29.94 28.06 1628 6 2668702 063864  2.88E-05 63 2318391 53 39 18497842 2318391 0 0 0 0.33 0 33589691 -0.11141 0 0 20)
29.96 27.063 1882 6 27.37044 066958  2.82E-05 65 23891882 53 40 19062672 23891882 0 0 0 0.33 0 34020102 -0.11511 0 0 20)
29.98 26941 1988 6 260531 079952  164E-05 65 250.6133 st 39 19995742 2506133 0 0 0 0.33 0 347.32846 -0.11006 0 0 20)
30 241 2379 6 24.24803 09751  B.40E-06 65 26273285 a8 39 20062728 26273285 0 0 0 0.33 0 35450518 -0.10426 0 0 20)
30.02 21658 273 S 2105626 134259  2.64E-06 63 280.3718 3 37 223.7009 280.3718 0 0 0 0.33 0 36496481 -0.09886 0 0 20)
30.04 17.366 3372 S 193284 158903 138E-06 61 262.9889 a0 37 2304207 288.79404 0 0 0 0.33 0 369.84641 -0.09873 0 0 20)
30.06 18912 3112 S 17.98573 183386 7.92E-07 60 24418573 38 36 23645043 296.35121 0 0 0 0.33 0 37416302 -0.10049 0 0 20)
30.08 17.625 3411 S 1766438 189855  6.87E-07 59 239.68101 37 36 23814291 208.47244 0 0 0 0.33 0 37538925 -0.10089 0 0 20)
30.1 164 3538 S 1545605 233328 2.84E-07 56 208.75863 34 35 24337155 305.02567 0 0 0 0.33 0 379.19284 -0.10382 0 0 20)
30.12 12282 387 4 1445372 243098 2.11E07 S4 19472023 0 0 2396011 30030004 14 993.47054 256847 0.33 1186635  376.74814 0 153338 27709 20)
30.14 14.618 3133 4 1331142 252791 LS8E07 st 17872212 0 0 23155355 29021378 14 91184755 235488 0.33 1087955 37109464 0 1.48852 26556 20)
30.16 12.985 309.2 4 1294327 23227 L74E07 49 17356239 0 0 22115982  277.18698 14 885.52238 2.28563 0.33 10.55961 363.9082 0 14734 288661 20)
30.18 11197 279.4 4 111405 246039 LOGE-07 45 14831818 0 0 0 25013568 14 75672543 195213 0.33 901883 35327118 0 139602 270555 20)
302 9.227 2337 4 933091 25671 6.12E-08 39 1229779 0 0 0 237.2065 14 627.43855 161774 0.33 747397 339.85892 0 130914 256703 20)
30.22 7.563 2055 4 754708 262397 3.30E08 34 97.99883 0 0 0 21133481 14 499.99401 128848 0.33 595279 32320715 0 121111 24743 20)
30.24 5.849 1549 3 65524 275916 1.70E-08 29 78.5076 0 0 0 190.96463 14 400,549 1.03169 0.33 476642 309.22794 0 112245 231131 20)
30.26 5.053 1491 3 483312 319462 6.42E-09 2 47.27353 0 0 0 17401128 14 306.08416 0.78799 0.33 364052 29671875 0 102363 194276 20)
30.28 3.507 1592 3 388624 405534 2.14E-09 2 2866913 0 0 0 16540481 14 23842154 06135 0.33 28343 28973669 0 0.93964 148257 20)
303 3.008 1645 3 332065 470591  98IE-10 20 1976156 0 0 0 15807554 14 197.9951 0.50023 0.33 235263 28375955 0 0.88164 124169 20)
30.32 3.355 1451 3 417946 35164 345609 2 33.88006 0 0 0 164.90667 14 25931137 06666 0.33 30797 28969348 0 0.9667 172913 20)
30.34 6.172 1313 4 6029 224311 2.28E08 28 76.62771 0 0 0 17667863 14 390.9577 1.00453 0.33 464092 299.51935 0 111226 28359 20)
30.36 8.537 1289 4 814504 15666  1.00E-07 33 10633232 0 0 0 187.58578 14 54251182 139325 0.33 643681 30822733 0 124392 4.16663 20)
30.38 9.721 1226 4 899329 136657  L66E-07 34 11820237 0 0 15180202 190.25853 14 603.07332 154802 0.33 7.15185 31045694 0 128956 4.80888 20)
30.4 8.717 117.2 S 884701 12995 172607 34 11614905 2 32 148.2308 185.7826 0 0 0 0.33 0 307.44333 -0.03421 0 0 20)
30.42 8.099 1051 4 8041 134343 1.24E07 2 1049029 0 0 14205725  178.04509 14 53521898 137252 033 634103 30181696 0 123756 485362 20)
30.44 7313 1019 4 714299 144944 7.76E-08 2 9228211 0 0 0 17050112 14 47082708 120682 0.33 55755 296.08685 0 1.18429 4.45664 20)
30.46 6.014 1036 4 622608 170198  3.98E-08 27 79.43989 0 0 0 16564015 14 40530558 1.03838 0.33 479732 292.03433 0 112494 3.74834 20)
30.48 5.348 1124 4 528027 19992  1.86E-08 2 57.24575 0 0 0 15843059 1 33772131 0.86483 0.33 39955 28611566 0 105672 3.13515 20)
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MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA

TESIS DE MAESTRIA
DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE
CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s arsa:t:m Ko Peak phi (°

305 4.475 1007 3 427691 241062 7.06E-09 2 35.50345 0 0 0 148.65306 14 26602529 0.68091 0.33 314582 277.9379% 0 0.97375 252866 20)
30.52 3.003 9.2 3338463 300181 2.27E-09 19 20,5146 0 0 0 13872607 14 20226407 051747 0.33 239073 26925851 0 0.8865 195097 20)
30.54 267 107.9 3 277744 367125 90110 17 1265007 0 0 0 13123719 14 158.86653 0.40626 0.33 187692 26239136 0 0.81609 152686 20)
30.56 2652 1018 3 272218 371884 863E-10 17 1201971 0 0 0 13019146 14 15480203 0.39592 0.33 182915 26145578 0 0.80892 149946 20)
30.58 283 94 3 267353 35394 870E-10 17 1147731 0 0 0 12682574 14 15130172 0.3868 0.33 1787 258.63937 0 0.8025 156778 20)
306 2523 88.1 3 250569 341889  8.02E-10 16 9.72352 0 0 0 12063584 14 139.37654 0.35594 0.33 164445 253.19926 0 0.78 159442 20)
30.62 2.147 749 3 223871 339035 6.64E-10 15 7.23844 0 0 0 11229071 14 12028031 030704 0.33 141852 245.50085 0 0.74156 155303 20)
30.64 2033 64.7 3 208513 307575  6.28E-10 14 597295 0 0 0 10436107 14 109.28428 0.27885 0.33 12883 238.11806 0 0.71753 166994 20)
30.66 2.06 528 3 20602 249593 7.1SE-10 14 5.78884 0 0 0 97.53897 14 107.60873 0.27447 0.33 126803 23186206 0 0.71365 2.04903 20)
30.68 2,076 36.9 3 208776 20357  843E-10 13 5.98321 0 0 0 92.8395 14 109.42207 0.27898 0.33 128889 227.58916 0 0.71764 252314 20)
307 2.109 378 3 2055 187262 B69E-10 13 5.75055 0 0 0 90.00484 1 10737842 0.27366 0.33 126432 224.83664 0 0.71204 272854 20)
30.72 1974 a1 3 201597 182047 850E-10 13 5.4261 0 0 0 88.16831 14 10424392 0.26557 0.33 122694 222.94785 0 0.70565 278363 20)
30.74 1944 313 3 196014 17039  8.40E-10 12 5.01452 0 0 0 85.15201 14 10023149 0.25525 0.33 117927 219.85507 0 0.69615 2.94092 20)
30.76 194 279 3 195898 144463 9.33E-10 12 5.00197 0 0 0 81.5612 14 100.12446 0.25489 0.33 117757 21636745 0 0.69581 3.46721 20)
30.78 1969 257 3196637 13324 9.88E-10 12 5.05059 0 0 0 80.10697 14 100.62838 0.25607 0.33 118306 21497928 0 0.69692 3.7639 20)
308 1965 2 3 197489 126758  1.09E-09 12 5.10749 0 0 0 79.33784 14 10121202 0.25747 0.33 118949 214.26469 0 0.69821 3.96223 20)
30.82 1964 244 3199074 123405 1.16E-09 12 5.21806 0 0 0 79.20093 14 10232021 0.26019 0.33 120208 21420932 0 0.70073 4.0817 20)
30.84 2015 243 3 20156 1205 12709 12 5.39627 0 0 0 79.3648 14 10407162 0.26455 0.33 122221 214.468 0 0.70472 419713 20)
30.86 2.038 242 3 205081 11849 139E-09 12 565567 0 0 0 79.87409 14 10656201 0.27078 0.33 125102 215.11284 0 0.71036 4.2976 20)
30.88 2.068 244 3 205668 121393 136E-09 12 569559 0 0 0 80.49771 14 10695784 0.27169 0.33 12552 215.74574 0 071117 4.19835 20)
309 2.031 263 3 204088 134092 1.1SE-09 12 557142 0 0 0 82.13665 14 10580501 0.26866 0.33 124121 217.27481 0 0.70845 3.78888 20)
30.92 1.989 314 3 201808 145849 9.75E-10 12 5.39662 0 0 0 83.34237 14 10415134 0.26436 0.33 122136 218.35622 0 0.70455 3.46778 20)
30.94 1998 306 3 202863 151991 9.59E-10 13 5.47041 0 0 0 84.51068 14 104.88069 0.26611 0.33 122945 219.52669 0 0.70615 333351 20)
30.9 2.061 305 3 205887 148302 1.03E-09 13 569328 0 0 0 84.75007 14 107.01589 027143 0.33 125401 219.87303 0 0.71094 3.43479 20)
30.98 2.078 305 3 208143 152619  1.03E-09 13 5.8612 0 0 0 85.96014 14 108.60304 0.27535 0.33 127213 22111768 0 0.71444 33504 20)
3t 2.064 343 3 20753 16236 9.57E-10 13 581171 0 0 0 87.22081 14 108.16413 0.27413 0.33 12665 22230252 0 0.71336 3.14543 20)
3102 2.042 363 3 20647 171634 9.2E-10 13 5.72151 0 0 0 88.22889 14 10734206 0.27195 0.33 12564 223.2252 0 07114 2.96882 20)
31.04 2.043 357 3 180567 156913 7.42E-10 12 3.91695 0 0 0 79.31406 14 88.63185 0.22497 0.33 103936 213.55284 0 0.66673 3.07254 20)
31.06 1471 13 3 155453 132945 5.96E-10 1 249217 0 0 0 69.0965 14 70.86939 0.17942 0.33 082891 20182529 0 0.58749 336058 2173034
31.08 117 133 3 146544 107817  5.89E-10 10 2.06255 0 0 0 63.18879 14 64.48276 0.16319 0.33 07539 19495619 0 0.50747 3.99956 25.30412)
311 1657 211 3 L7771 145998 7.45E-10 12 3.69603 0 0 0 76.96044 14 86.33509 0.21842 0.33 10091 21105464 0 0.5622 3.27004 26.10619)
3112 2.088 432 3 206408 175866  B.94E-10 13 5.69547 0 0 0 88.84346 14 107.19333 0.27109 0.33 12541 223.82275 0 0.60398 289392 27.051)
3114 2.041 446 3 247524 20319  893E-10 14 6.56503 0 0 0 95.42339 14 11510848 0.29099 0.33 134436 23033627 0 0.61431 255218 27.68455
3116 1975 448 3 21348 205864 8.52E-10 14 6.216 0 0 0 94,6229 14 112.0289 0.28309 0.33 130788 229.46858 0 0.60128 2.50087 28.03289)
3118 1939 23 3 208834 20558  8.20E-10 13 5.866 0 0 0 93.39129 14 108.85067 0.27495 0.33 127027 228.1881 0 0.58848 2.48463 28.33935
312 189 417 3 206137 197442 822E-10 13 565535 0 0 0 9163617 14 106.8992 0.26992 0.33 124701 226.46167 0 0.57819 257399 28.68086]
3122 1876 38.1 3 204356 189539  830E-10 13 5.51681 0 0 0 90.1517 14 105.6021 0.26654 0.33 123141 22500723 0 0.56905 267186 29,0563
31.24 1867 36.4 3 200776 176714 BS6E-10 13 5.39493 0 0 0 88.05918 14 104.44906 0.26353 0.33 12175 22297168 0 0.56013 285656 29.43994
3126 1824 33 3 203155 165391 B97E-10 13 5.4183 0 0 0 8663839 14 104.60482 0.26405 0.33 12199 22163364 0 0.55653 3.0536 297151
3128 1875 314 3 204649 15099  9.64E-10 13 5.52471 0 0 0 84.99793 14 10573762 0.26658 0.33 123159 22012123 0 0.55335 335349 30.1019)
313 1895 283 3 20014 136893 121E-09 13 593729 0 0 0 84.25496 14 109.63492 0.2763 0.33 127651 219.61789 0 0.55669 3.73496 30.54894
3132 1971 266 3 216013 125455 1.53E-09 13 6.39531 0 0 0 83.82799 14 113.806 0.28671 0.33 132459 219.43291 0 0.56059 4.11549 30.99474
31.34 2033 26.4 3 223995 118902 191E-09 13 7.04664 0 0 0 84,535 14 119.48268 03009 0.33 139015 220.41959 0 0.56908 4.39648 3137283
3136 212 269 3 233631 115282 236E-09 13 7.87595 0 0 0 86.05267 14 12634123 031805 0.33 146941 22217622 0 0.58183 4.59707 3163676
3138 2252 275 3 241314 114236 272609 14 8.56866 0 0 0 87.52736 14 13180448 0.33169 0.33 153239 223.81587 0 0.59389 4.68567 31.69659)
314 2.265 283 3 244126 12316 2.56E-09 14 8.82526 0 0 0 89.79364 14 13378853 0.33655 0.33 155487 226.00832 0 0.60256 436073 31.4188)
3142 2221 344 3 240339 138832 2.03E-09 14 8.46554 0 0 0 9171043 14 13105838 0.32056 0.33 152256 227.6691 0 0.60264 3.84927 30.97057]
31.44 2.159 37.4 3 234832 160398  1.50E-09 14 7.95887 0 0 0 93.94181 14 127.10042 031948 0.33 147601 229.54926 0 0.59906 3.30686 30.56754
3146 2.116 412 3 230648 178482 1.19E-09 14 7.58295 0 0 0 95.63679 14 12408672 031179 0.33 1.44045 230.9823 0 0.5935 295397 30.44445
3148 2.008 449 3 228188 193115 995E-10 14 7.36377 0 0 0 97.00117 14 12230435 030719 0.33 14192 23224254 0 0.58938 271993 30.42237)
315 2.084 6.1 3 226155 204284 94IE-10 14 7.18408 0 0 0 98.08609 14 12082691 030336 0.33 14015 233.00341 0 0.58562 256209 30.42383)
3152 2.053 4756 3 223608 211531 B99E-10 14 6.96361 0 0 0 98.37251 14 118.98205 0.2986 0.33 137955 233.28387 0 0.58177 2.46517 30.36917)
31.54 2022 482 3 219903 216307  8.58E-10 14 6.65178 0 0 0 97.9942 14 11631065 0.20178 0.33 134804 23283446 0 0.57508 239631 30.36511]
3156 197 6.9 3 214628 218052  B.1SE-10 14 6.22246 0 0 0 96.77323 14 11251691 0.28216 0.33 130356 23156232 0 0.56516 235612 30.38135
3158 189 453 3 210492 209509  8.07E-10 14 5.89501 0 0 0 94.57586 14 10953779 0.27458 0.33 126855 229.40997 0 0.5487 243417 30,552
316 1887 0.1 3 200146 197469  830E-10 13 5.78708 0 0 0 92.69388 14 10855153 0.272 0.33 125664 227.61954 0 0.54947 25758 30.73577
3162 192 385 3 211677 18314 892E-10 13 5.97643 0 0 0 91.50427 14 11033429 0.27636 0.33 127678 226.59494 0 0.55177 278919 30.88194
3164 196 377 3 213579 176359 9.30E-10 13 6.11941 0 0 0 91.0013 14 11166769 0.27959 0.33 129172 22627521 0 0.5924 2.90534 30.60304
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MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA

TESIS DE MAESTRIA
DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE
CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s arsa:t:m Ko Peak phi (°

3166 1958 36.8 3 24379 174002 9.39E-10 13 6.13088 0 0 0 90.83088 14 11179361 0.2798 0.33 129268 226.04195 0 0.56382 2.9451 30.31005)
3168 194 37.1 3 208662 174285 B95E-10 13 573002 0 0 0 89.53939 14 108.10613 0.27047 0.33 124957 224.65714 0 0.55792 291322 30.06633)
317 1814 352 3 206365 176225  B.69E-10 13 5.55357 0 0 0 89.2055 14 10644044 0.2662 0.33 122985 224.26523 0 0.5043 2.86833 30.27047]
3172 1878 368 3 205767 176251  8.63E-10 13 5.50439 0 0 0 89.06056 14 10598821 0.26497 0.33 122416 224.11053 0 0.54606 2.86402 30.47576
3174 1912 368 3 210408 174581 9.06E-10 13 5.84922 0 0 0 90.07317 14 109.27845 0.27309 0.33 126168 22523045 0 0.55116 291541 30.69763)
3176 1945 366 3 213607 169158 OSIE-10 13 6.09132 0 0 0 90.16102 14 11153822 0.27863 0.33 128728 225.42543 0 0.5642 3.02511 30.72619)
3178 1974 35 3 212477 166135 9.526-10 13 5.99857 0 0 0 89.45273 14 11070673 0.27645 0.33 12772 224.7247 0 0.5445 3.07344 30.70874
318 1878 343 3 213862 161786  9.80E-10 13 6.10126 0 0 0 89.19443 14 11167134 0.27875 0.33 128785 224.53282 0 0.55838 3.16295 30.60365
3182 1992 345 3 214505 159748 9.93E-10 13 6.14648 0 0 0 89.07218 14 112.10549 0.27973 0.33 129237 224.44347 0 0.56084 3.20613 305056
3184 1998 34 3 218361 156011 1.12E-09 13 6.44697 0 0 0 89.49852 14 11483464 0.28644 0.33 132333 224.97934 0 0.56831 330346 30.45951]
31.86 1998 337 3 21875 154819 1.14E-09 13 6.47305 0 0 0 89.4277 14 11508832 0.2869 0.33 132576 224.92979 0 0.56926 333031 30.43104
3188 2.005 339 3 219907 154914 1.16E-09 13 6.56106 0 0 0 89.74008 14 11588985 0.28885 0.33 133449 22526518 0 0.57081 333382 30.45475
319 2032 346 3 222743 154588 1.23E-09 13 6.78702 0 0 0 90.40112 14 117.89075 0.20373 0.33 135702 225.98116 0 0.57485 335526 30.50077]
3192 2.082 348 3 225813 154701 129E-09 14 7.03624 0 0 0 91.18101 14 120.05841 0.29901 0.33 138145 22681131 0 0.57891 3.36805 30.58863)
31.94 2.005 35.4 3 227712 156045 132609 14 7.19052 0 0 0 91.86263 14 12139045 030222 0.33 139625 227.50836 0 0.58323 334792 30,5036
31.9 2.004 36.4 3 228472 15911 1.29E-09 14 7.24921 0 0 0 92.60737 14 12190803 030339 0.33 140167 228.2249 0 0.58645 3.27614 30.3702)
3198 2112 376 3 227186 164917 12009 14 7.1347 0 0 0 93.10522 14 12096438 0.30093 0.33 139029 228.64789 0 0.5864 3.16402 30.21139)
32 2.063 384 3 225746 177781 1.05E-09 14 7.0083 0 0 0 94.63934 14 1199111 0.29819 0.33 137765 230.01988 0 0.58362 2.92806 30.21823
32,02 2.049 444 3 223749 189498  9.50E-10 14 6.83699 0 0 0 95.76287 14 11845952 0.29447 0.33 136045 23101212 0 0.57957 273798 30.2429)
32.04 2.049 444 3 223512 197902 9.20E-10 14 6.81188 0 0 0 96.87686 14 11826477 0.29387 0.33 135768 232.0007 0 0.57826 262018 30.29076
32.06 2.053 439 3 223085 196935  9.19E-10 14 6.77131 0 0 0 96.64676 14 117.93504 0.29294 0.33 135337 23179022 0 0.57747 263072 30.28159)
32.08 2,03 435 3 223251 196341 921E-10 14 6.77934 0 0 0 96.62321 14 11802793 0.29305 0.33 135391 23177733 0 057736 26388 30.29655
32.1 2,053 441 3 223726 192646  9.36E-10 14 6.81287 0 0 0 96.25954 14 11834239 0.29372 0.33 135699 23146271 0 0.57643 269085 30.40339)
32.12 2.062 417 3 223494 18882 9.47E-10 14 6.78824 0 0 0 95.68618 14 181518 0.20313 0.33 135427 23093402 0 0.5763 27438 30.37323
32.14 203 408 3 222156 185155  9.48E-10 14 6.67347 0 0 0 94.84284 14 117.1706 0.29059 0.33 13451 23012175 0 0.5748 279158 30.30333)
32.16 2015 409 3 219313 188467 O.3E-10 14 6.43886 0 0 0 94.56532 14 11511479 0.28538 0.33 131845 229.78064 0 0.57256 2.72033 30.10426]
32.18 1984 23 3 216449 192039  879E-10 14 6.20693 0 0 0 94.2088 14 113.04421 0.28014 0.33 129424 229.44724 0 0.56703 26652 3011948
322 1941 415 3 213916 193378 8.5SE-10 14 6.00481 0 0 0 93.80812 14 11120083 0.27549 0.33 127275 228.91504 0 0.56135 263462 30.18235
2.2 1934 403 3 212442 192837 BASE-10 14 5.88668 0 0 0 93.34988 14 110.13155 0.27271 0.33 125992 228.44522 0 0.55579 263455 30.36297)
32.24 193 a1 3 213773 190544 B6IE-10 14 5.98379 0 0 0 93.41746 14 11105756 0.2749 0.33 127003 228.55508 0 0.5557 267192 30.51903
3226 1974 4058 3 216881 187353 B94E-10 14 6.22022 0 0 0 93.83064 14 1132502 0.28022 0.33 129463 220.04231 0 0.55812 273143 30.72069)
3228 2,019 a0 3 220069 178155 9.57E-10 14 6.5398 0 0 0 93.64044 14 116.14699 0.28728 0.33 132722 229.00113 0 0.56382 280138 30.81689)
323 205 373 3 223707 168971 1.06E-09 14 6.75647 0 0 0 93.03209 1 1807774 0.29194 0.33 134877 228.53012 0 0.56865 3.06127 30.80641]
232 2.058 36.1 3 204465 163054  1.13E-09 14 681317 0 0 0 92.35894 14 118.5945 0.29311 0.33 135416 227.93553 0 0.57134 3.17548 3070386
3234 2.047 36.4 3 223636 163212 LLE-09 14 6.73989 0 0 0 92.18699 1 1797721 0.29147 0.33 134661 227.75308 0 0.57084 3.16761 30.62807)
3236 2.028 37 3 221805 165611  1.04E-09 14 6.58597 0 0 0 92.00368 14 11664432 0.28807 0.33 133089 2276105 0 0.56758 3.11193 30.61856
3238 2.002 36.8 3 220114 167035 9.88E-10 14 6.4451 0 0 0 91.8851 14 11541179 0.28492 0.33 131633 227.36493 0 0.56414 3.07625 30.63649)
324 1994 365 3 219 16621 98IE-10 14 6.3514 0 0 0 91.49281 14 11450131 0.28279 0.33 130648 226.96678 0 0.56212 3.08515 30.62766]
32.42 1994 359 3 219046 165567  9.83E-10 14 6.34986 0 0 0 91.42216 14 11450892 0.2827 0.33 130608 226.9061 0 0.56263 3.0967 30.58776
32.44 2.005 36.4 3220322 165212 9.94E-10 14 6.44613 0 0 0 9170646 14 11548605 0.28478 0.33 131569 227.21658 0 0.56511 3.10024 30.56243
32.46 2.034 36.9 3 221873 164959  1.04E-09 14 6.56505 0 0 0 92.07339 14 11656841 0.28734 0.33 132753 227.61197 0 0.56764 3.12123 30.56571]
32.48 2.041 365 3 223 164873 1.06E-09 14 6.65072 0 0 0 92.35673 14 11734861 0.28916 0.33 133591 227.91505 0 0.5697 3.12788 30.54979)
325 2.04 36.9 3 22247 166909  1.03E-09 14 6.6031 0 0 0 9253672 14 11694975 0.28807 0.33 133087 228.06831 0 0.56993 3.08647 30.46065
325 2022 38 3 221216 17223 971E-10 14 6.49656 0 0 0 93.00131 14 116.0243 0.28568 0.33 131984 228.46095 0 0.56875 2.98435 30.37894
32.54 2.006 39.4 3 217744 17911 9.18E-10 14 6.21669 0 0 0 93.08804 14 1351918 0.2794 0.33 129085 228.43166 0 0.56326 285253 30.32149)
3256 1936 396 3 217739 18784 888E-10 14 6.21119 0 0 0 94.30183 14 113.49053 0.27923 0.33 129003 220.55757 0 0.5623 271933 30.37363
3258 2,019 437 3 218217 193996  8.72E-10 14 6.24353 0 0 0 95.27342 14 11380742 0.2799 0.33 129314 23047162 0 0.56257 26346 30.40121]
326 2,019 437 3 221432 197352 B85E-10 14 6.49268 0 0 0 96.5074 14 11607829 0.28538 0.33 131844 23178999 0 0.56653 260313 30.5070)
3262 2.029 437 3 224106 194997  O.ME-10 14 6.70264 0 0 0 97.00356 14 117.96207 0.2899 0.33 133933 23224648 0 0.56938 264539 30.62074
32.64 2.005 437 3 228091 18969  9.58E-10 14 7.02441 0 0 0 97.32067 14 12078444 0.29672 0.33 137083 232.66756 0 0.57235 27358 30.87613
3266 2.128 2.4 3 234402 181313 LUE-09 14 7.55255 0 0 0 97.76249 14 12526688 030761 0.33 142116 233.25113 0 0.5789 2.88851 3115043
3268 2.208 414 3 239837 17359 130E-09 14 8.02175 0 0 0 97.98095 14 1291241 03169 0.33 146436 233.61041 0 0.58453 3.03043 3138393
327 2.249 a1 3 24578 166952 152609 15 8.55134 0 0 0 98.41149 14 13334383 032719 0.33 151164 23417172 0 0.59318 3.18465 3145815
272 2.306 406 3 250881 161298  1.73E-09 15 9.0183 0 0 0 98.73027 14 13696238 0.33594 0.33 155206 2346048 0 0.60024 331688 3153705
32.74 236 397 3 25455 156354 191E-09 15 9.35079 0 0 0 98.78264 14 139.55797 034218 0.33 158087 234.75735 0 0.60646 3.43635 3150014
3276 2363 39.1 3 255303 155632 1.94E-09 15 9.42513 0 0 0 98.8489 14 140.07095 034331 0.33 158608 234.84138 0 0.60887 3.45477 31.41649)
3278 2334 40.4 3 252668 159498 1.80E-09 15 9.16663 0 0 0 98.89445 14 138.16308 03385 033 156388 234.81329 0 0.60908 33598 3110075
328 2.29 414 3 251261 16593  1.65E-09 15 9.02701 0 0 0 99.62621 14 13713313 0.33585 0.33 155163 235.43445 0 0.60895 3.22279 30.94198
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Inicio cono (m I 1.5 | | Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s arsa:t:m Ko Peak phi (°

32.82 2.328 433 3 250653 170062 16309 15 9.15153 0 0 0 1006277 14 138.10229 0.33809 0.33 156199  236.36768 0 0.60741 3.14989 3116784
32.84 2363 442 3 25708 171153 172609 15 9.5683 0 0 0 10186559 14 141.239% 0.34564 0.33 159685 237.58862 0 0.60835 3.14578 3150735
3286 2.409 445 3 263359 172009  187E-09 15 1047812 0 0 0 10349279 14 14569879 0.35641 0.33 164663 239.19011 0 0.61518 3.15198 31.80387)
3288 2.509 472 3 260027 178297 1.92E-09 16 107437 0 0 0 10585289 14 14972155 036611 0.33 169144 24139951 0 0.62316 3.05894 3185698
329 2534 522 3 275806 18539  1.99E-09 16 1144162 0 0 0 10860027 14 15453859 037774 0.33 174516 243.94414 0 0.63364 296182 3184945
32.9 2618 54 3 291839 18629 2.43E-09 17 13.19082 0 0 0 11245172 14 16596479 0.40551 0.33 187345 2475054 0 0.65344 2.99164 321491
32.04 2.985 56.9 3 312316 184428  3.16E-09 17 1560753 0 0 0 11670492 14 180.56562 0.441 0.33 203744 25158878 0 0.6792 3.07212 32.40295)
32.9 315 619 3 331618 18797  3.79E-09 18 18.06965 0 0 0 1215213 14 1943264 0.47442 0.33 219181 25592369 0 0.70048 3.05519 3284066
32.98 3.185 68.2 3 353152 192552 454E-09 19 21.02038 0 0 0 12692525 14 20968165 051169 0.33 236402 26066422 0 0.72204 3.02188 33.38549)
3 3612 739 3 383665 193311 5.97E-09 2 2561174 0 0 0 13332194 14 23145064 0.56458 0.33 260835 26619751 0 0.74956 3.05827 34.27409)
33.02 4.026 80.4 3 422983 188423 B.58E-09 2 32.18399 0 0 0 139.9887 14 259.50851 063275 0.33 29233 27188818 0 0.78716 3.19095 3512494
33.04 433 84.8 3 475524 212958 102608 2 4213933 0 0 0 15522935 14 297.01044 0.72387 0.33 334427 283.8689 0 0.85042 287429 35.13215
33.06 5.232 1386 3 513549 234966  1.10E-08 2 5016761 0 0 0 167.20877 14 32414418 0.78964 033 364814 29283353 0 0.89947 263255 34.7289)
33.08 5.232 1386 3 538665 269803 9.98E-09 27 55.83939 0 0 0 17952993 14 34205653 0.83289 0.33 384794 30160529 0 0.93546 2.30653 34.08281]
3.1 5.155 1588 3 538062 292903 8.59E-09 27 55.6635 0 0 0 184228 14 34150754 0.83138 0.33 384008 30479666 0 0.93484 2.12415 3405603
312 5215 1754 3 556019 315277 82909 28 59.88432 0 0 0 1923778 14 35439646 0.86212 0.33 398209 31039011 0 0.95439 198122 34.02829)
33.14 5.786 1917 3 577643 355468 7.43E-09 30 65.17624 0 0 0 2047537 14 369.81356 0.89919 033 4.15425 318.6239 0 0.97652 176502 34.07987)
33.16 5815 2489 3 593215 405699 62509 31 69.11131 0 0 0 217.56942 14 380.90799 0.92571 0.33 4.27676 326.8551 0 0.997% 155107 33.61357)
33.18 5.727 281.4 3 578723 499663 3.90E-09 3t 65.36302 0 0 0 23047658 14 37052797 0.90003 033 415812 33472519 0 0.99268 125574 3271585
332 5.403 3372 3 552519 625438 2.20E-09 ) 58.88622 0 0 0 2427459 14 35178162 0.85405 0.33 394572 34193683 0 0.96358 0.99763 32,8353
3.2 5.003 418.1 3 521814 756528  1.28E-09 3t 517364 0 0 0 2511496 14 329.82007 0.80032 0.33 369747 34669046 0 0.91813 0.81877 33.81885)
33.04 a1 429 3 496546 859203 921E-10 31 4619614 0 0 0 2552317 14 31174188 0.75606 0.33 349208 348.89917 0 0.87398 0.71609 34.9861
33.26 4.529 4328 3 481916 889781  8.5BE-10 3t 43.1202 0 0 0 25381954 14 301.2631 0.73026 0.33 337381 347.98029 0 0.85186 0.68852 35.33804
33.28 4521 4246 3 477832 883853 B53E-L0 30 42.25874 0 0 0 25190136 14 29831613 0.72274 0.33 333907 34683789 0 0.84655 0.69223 35.35401]
333 4.583 409.6 3 487352 831364 92510 30 44.17583 0 0 0 24938673 14 30508672 0.73876 0.33 341300 345.44028 0 0.85334 0.73793 35.63917)
332 4.797 3813 3500337 735172 119E-09 30 4686992 0 0 0 24241128 14 31433258 0.76076 0.33 351472 34141797 0 0.86416 0.83746 35.91527]
33.34 4.89 3126 3 503592 654432 15309 30 4753309 0 0 0 23343359 14 31662873 0.76593 0.33 35386 33605795 0 0.86312 0.94153 36.22056)
3336 4.654 2948 3 487406 610921  1.59E-09 2 44.00489 0 0 0 2233222 14 30503876 0.73753 0.33 340737 32975168 0 0.84872 1.00393 35.90592)
3338 4327 285.9 3 458779 634075 1.23E-09 28 38.35443 0 0 0 21809538 14 28456183 0.68767 0.33 317706 32627542 0 0.82316 0.95865 35.3063)
334 4.065 292 3 43371 668726  9.60E-10 27 33.65545 0 0 0 214.7402 14 26662709 0.64401 0.33 207534 32395737 0 0.80646 0.90091 34.33024
33.42 3.961 2922 3 416234 703932 B.66E-10 2% 30,5575 0 0 0 21324058 14 254.1152 061349 0.33 283432 3228569 0 0.79117 0.84994 33.86776)
33.44 3823 2948 3406675 722117 820E-10 2% 28.91478 0 0 0 21214717 14 247.25869 0.59664 0.33 275648 32207861 0 0.77%9 0.82513 33.80276]
33.46 3.774 294 3 40002 726213 7.97E-10 2% 27.7935 0 0 0 210.4508 14 242.476% 0.58481 0.33 270183 32093869 0 0.76438 0.81799 34.28801]
33.48 3717 2827 3 399798 698103 8.23E-10 2% 27.73685 0 0 0 207.50151 14 24228022 0.58407 0.33 269842 31905035 0 0.75471 0.85075 34.92067)
335 3.765 260.6 3 399846 631994  B98E-10 2 27.72473 0 0 0 20044379 14 242.2051 0.5838 0.33 269717 3144772 0 0.74311 0.93965 35.69643)
335 3711 2148 3 400608 556654  1.03E-09 2 27.8207 0 0 0 19210169 14 24281143 0.58477 0.33 270163 30897751 0 0.7352 1.06706 36.27389)
33.54 3601 1936 3 410007 477622 1.48E-09 2 20.41824 0 0 0 185.06639 14 24970402 0.60108 0.33 277701 30434415 0 0.74016 124873 36.74463)
33.56 4.021 1795 3 427151 413046 2.19E-09 2 3230138 0 0 0 180.66293 14 26171522 06297 0.33 290923 30151294 0 0.76377 14537 36.56442)
33.58 4244 1562 3 444635 369292 3.05E-09 2 35.43396 0 0 0 17837853 14 2741755 0.65938 0.33 304633 30011893 0 0.79112 163637 36.15337)
336 4.265 1569 3 444005 355705  3.24E-09 2 35.31089 0 0 0 17611704 14 27376204 0.65808 0.33 304033 29855627 0 0.8078 169838 34.93821)
3362 4.109 1608 3 431438 403457 235609 2 32.99493 0 0 0 18043663 14 264.69361 063599 0.33 293826 30141455 0 0.81101 149023 33.50142)
33.64 3.961 2045 3 415273 462828 162609 2 30.15842 0 0 0 18462226 14 253.1198 0.60789 0.33 280846 30411609 0 0.80255 129062 32.7462)
33.66 3.628 2113 3 401567 523699  1.1SE-09 2 27.85088 0 0 0 188.64732 14 2433011 0.58403 0.33 260824 30670422 0 0.78605 113379 326960
33.68 3.688 215.1 339271 553811 972610 2 26.30102 0 0 0 189.5251 14 23649069 0.56742 0.33 262147 307.20148 0 0.77244 106737 32.80079)
337 3.659 25 3 388549 571357 933E-10 2 25.72502 0 0 0 19053816 14 233.94645 0.56105 0.33 250203 307.84927 0 0.77148 103274 32.52029)
372 3738 2259 3 39229 567353 9SIE-I0 2 26,2081 0 0 0 19123113 14 23659005 0.56712 0.33 262008 30835693 0 0.7757 104175 32.54752)
33.74 3.802 2168 339916 512177 L17E-09 2 2735773 0 0 0 18663811 14 24136628 0.57829 0.33 267171 30534113 0 0.77979 115742 32.84718
3376 3.845 1704 3 402158 448663 1.53E-09 2 2784955 0 0 0 179.40582 14 24358271 0.58333 0.33 260499 30044153 0 0.77886 132299 33.18139)
3378 381 1541 3 405669 388248 2.05E-09 2 28.40666 0 0 0 17198406 14 24606317 0.589 0.33 272119 29532275 0 0.77765 153106 33.56601]
338 3.881 148 3 414103 363034 247609 2 29.79452 0 0 0 17038308 14 2520595 0.60308 0.33 278624 29429263 0 0.7819 164314 33.99349)
33.82 4.072 1489 3 423271 352493 2.78E-09 2 3134194 0 0 0 1710109 14 25858101 0.61841 0.33 285703 29483676 0 0.78334 169845 34.67334
33.84 4.038 1507 3 431687 347088 3.04E-09 2 32.79439 0 0 0 17219075 14 264.56485 063243 0.33 292182 29575687 0 0.79214 173041 3476143
33.86 4133 1499 3 424662 362955  2.66E-09 2 3154111 0 0 0 17303513 14 25951937 0.62008 0.33 286479 29627979 0 0.78666 165006 34.52496)
33.88 3.874 1618 3 408811 401734 1.96E-09 2 28.82036 0 0 0 17487377 14 248.1694 0.59269 0.33 273825 297.40079 0 0.77897 148086 33.66428)
339 3616 181 3 374795 46034 L1SE-09 2 23.4441 0 0 0 173.60605 14 22384487 053436 0.33 246872 29614224 0 0.75266 127145 32.44706]
33.9 317 1748 3 342679 514281 BA4IE-0 2 1887128 0 0 0 17058178 14 20087714 0.47931 0.33 22144 29362665 0 0.73261 111704 30,8358
33.04 2.986 1729 3 311074 574997  6.60E-10 2 14,8566 0 0 0 16684326 14 17827432 0.42518 033 196434 290.54126 0 0.71938 0.97675 2865975
33.96 2762 1889 2 281008 66214 499E-10 2 1148346 0 0 0 16421958 14 15677066 037372 0.33 172661 288.20007 0 0.70256 0.8257 26.7923)
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ENSAYO CON PIEZOCONO CPTu-PZSL18

Inicio cono (m I 1.5 Fin cono (m | 38.26 I
In situ data Basic Output Data Estimations
Depth (m | qc(MPa fs (kPa | SBTn qt (MPa | Rf(% | Ksbt(m/s | (b:]:rs "::m C;::f’“,;’:f: Dr (% | F'i‘“°{'}, angle | Es (MPa Go (MPa Nkt Su (kPa Su ratio Koer ocr Vs (m/s ars:;t:m Ko Peak phi (°

33.98 2.329 196.4 2 243189 842828  3.19E-10 19 7.85999 0 0 0 16261234 14 129.72966 0.30912 0.33 142813 28637418 0 0.6533 0.62027 26.2244
34 1831 2296 2 226852 934972 2.58E-10 18 6.50347 0 0 0 1610891 14 11803221 0.28112 0.33 129876 284.93674 0 0.61501 0.54536 269869
34.02 2216 2103 2 22351 934285 251E-10 18 6.23266 0 0 0 15947852 14 11557515 0.27514 0.33 127115 283.6839 0 0.59103 0.54254 28.18243
34.04 2.167 1864 2 232888 79995  3.08E-10 18 6.97457 0 0 0 15537547 14 1222882 0.29099 0.33 134437 280.84354 0 0.60093 0.64328 28.58096)
34.06 2.104 1622 2 229344 696189  337E-10 18 6.66278 0 0 0 14680793 14 119.72049 0.28477 0.33 131566 274.29501 0 0.58992 0.73487 28.90377]
34.08 209 1304 2 225837 59084 3756-10 17 6.40033 0 0 0 137.69176 1 11719732 0.27863 0.33 128727 267.12823 0 0.58058 0.86075 29.11375
341 2.048 107.7 3 223857 484535 432610 16 6.24132 0 0 0 12844347 14 11575682 0.27509 0.33 127091 259.66415 0 0.57246 1.04587 29.41428)
34.12 2.028 873 3 193778 400114 3.79E-10 15 4.13554 0 0 0 11023343 14 94.24563 0.22388 0.33 103432 243.44714 0 0.51761 119124 29.39917)
34.14 117 376 2 163612 328216 3.04E-10 13 2.45806 0 0 0 928175 14 72673 0.17257 0.33 079727 22643431 0 0.60892 132625 20)
34.16 1131 36.2 2 134027 273577 2.09E-10 1 168509 0 0 0 76.50728 14 5151623 0.12229 0.33 056497 20862856 0 0.54125 137689 20)
34.18 1131 36.2 2 132136 268158 2.03E-10 1 168568 0 0 0 75.285 14 50.14082 0.11898 0.33 05499 20722473 0 0.5362 138677 20)
342 1117 339 2 131589 263447 2.03E-10 1 168627 0 0 0 74.68471 14 49.72558 0.11795 0.33 054495 20655763 0 0.53461 1.4057 20)
34.22 1116 339 2 140886 269248 2.41E-10 12 168687 0 0 0 79.0019 14 5634169 0.1336 0.33 061723 21164568 0 0.55788 145558 20)
34.24 1412 4% 2 160444 29834 3.10E-10 13 2.20516 0 0 0 89.11826 14 70.28617 0.1666 0.33 076971 22275453 0 0.60164 1.43901 20)
34.26 1714 63.7 3180034 32105 3.80E-10 14 3.20677 0 0 0 98.38819 14 84.25408 0.19964 0.33 092232 23233813 0 0.49375 142853 29.10673
34.28 1714 63.7 3 187607 339006  3.98E-10 14 3.73009 0 0 0 10274615 14 89.63764 021231 0.33 098088 23659708 0 0.50967 138121 29.04733)
343 1643 63.4 3 1871 343296 377E-10 14 3.49854 0 0 0 10072713 14 86.62778 0.20558 0.33 094976 23553693 0 0.49956 134923 29.1917)
3432 159 62.1 3 181906 347799 3.66E-10 14 330214 0 0 0 10146938 14 85.51374 0.20239 0.33 093503 23523927 0 0.49293 132461 29.37724
34.34 1652 643 3 180796 34809  3.60E-10 14 3.32624 0 0 0 10109465 14 84.69544 0.20037 0.33 092572 23485948 0 0.49 131888 29.41127]
3436 1608 62.4 3 180834 348017  3.60E-10 14 3.32508 0 0 0 10011317 14 84.69702 0.2003 0.33 092538 23488046 0 0.48918 13189 29.45025
3438 1589 62.1 3 178778 347917 3SIE-0 14 3.20756 0 0 0 10034974 14 83.20279 0.19669 0.33 09087 23410844 0 0.48444 131091 29.4847)
344 1589 62.1 3 178238 348411 348E-10 14 3.17468 0 0 0 10020031 14 82.79118 0.19564 033 090386 23395367 0 0.48216 130653 29.55063)
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1 51 510 0 100 200 0 200 400 20 25 30 35 40 45 0 2 4 6 8
0 LI L HELLA 0 1 1 1 0 1 1 | 0 1 1 1 1 0 HL 1 1
CLAY iSILT, i SAND . =~ L SZ
5¢ P 5r -, 5r 51 . 5F i T
1oF i ¢ |10 10} 10 . 10F ii°
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20 F 201 20+ 20 | 20 F
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] S 351 Bf 35 B G
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s i 0 | asf . 45| 45 . 451 o
Pl . . i
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55- | Illg 1 gl.lll 55- I. 1 1 55— 1 1 1 55— | I. 1 | 55- ;,E 1 1
"6 18 0 100 200 0 7200 400 20 25 30 35 40 45 0 2 4 6 8

Id M (MPa) Cu (kPa) Phi (deg) Kd




DILATOMETER TEST(DMT)

PRIMERA LINEA DEL METRO BOGOTA FDN TEST
GEOTECHNICAL PARAMETERS  CLL 42 A Sur CRA 78F bis PT-PLMB-PCO7

INTERPRETED GEOTECHNICAL PARAMETERS 17 OCTUBRE 2018

EARTH PRESSURE COEFFICIENT: Ko
0 0.2 0.4 0.6 0.8 1

D w o
I

15
18
21
24

DEPTH (m)

33 |
36 |
39 |
2 | .

51 | .
54

mﬂ 1 1 1 1 1 La 1 1 1
0 0.2 0.4 0.6 0.8 1




DILATOMETER TEST(DMT)

PRIMERA LINEA DEL METRO BOGOTA FDN
GEOTECHNICAL PARAMETERS  CLL 42 A Sur CRA 78F bis

INTERPRETED GEOTECHNICAL PARAMETERS

TEST

PT-PLMB-PCOT

17 OCTUBRE 2018

OVERCONSOLIDATION RATIO: Ocr

D w o
I

15
18
21
24

DEPTH (m)

33 |
36 |
39 |
2 | .

51 | .
54
57 1 P | 1 1 1 1 1 1




PT-PLMB-PCO7

17 OCTUBRE 2018

PRIMERA LINEA DEL METRO BOGOTA
FDN

GEOTECHNICAL PARAMETERS

CLL 42 A Sur CRA 78F bis

LEGEND

Z = Depth Below Ground Level

Po,Pl,P2 = Corrected A,B,C readings

Id = Material Index

Ed = Dilatometer Modulus

Ud = Pore Press. Index = (P2-Uo)/(Po-Uo)
Gamma = Bulk unit weight

Sigma' = Effective overb. stress

Uo = Pore pressure

INTERPRETED PARAMETERS
Phi = Safe floor value of Friction Angle

GENERAL PARAMETERS
DeltaA = 15 kPa

Ko = In situ earth press. coeff.

M = Constrained modulus (at Sigma')

Cu = Undrained shear strength

Ocr = Overconsolidation ratio
(OCR = 'relative OCR'- generally
realistic. If accurate independent OCR
available, apply suitable factor)

DeltaB = 60 kPa

GammaTop = 17.0 kN/m*3
FactorEd = 34.7

zZMCcal = 0.0 kPa
ZMAB = 0.0 kPa
zMC = 0.0 kPa
Zabs = 0.0 m
Zw=3.0m

WaterTable at 3.00 m

Reduction formulae according to Marchetti, ASCE Geot,Jnl.Mar. 1980, Vol.109, 299-321; Phi according to TC16 ISSMGE, 2001

z A B (o] Po Pl
(m)  (kPa) (kPa) (kPa) (kPa) (kPa)
3.0 160 460 10 164 400
6.0 380 2900 10 273 2840
9.0 400 1900 10 344 1840
12.0 220 510 10 224 450
15.0 700 3900 60 559 3840
18.0 700 2700 70 619 2640
21.5 700 1500 110 679 1440
24.0 600 2200 110 539 2140
27.0 800 1500 370 784 1440
31.0 700 1600 140 674 1540
34.25 1200 1700 900 1194 1640
37.5 800 2500 200 734 2440
40.0 1100 3600 230 994 3540
42.5 1700 2200 1200 1694 2140
45.0 1100 4200 1400 964 4140
48.0 1300 5800 370 1094 5740
51.0 1800 2400 1300 1789 2340
54.0 1400 3600 350 1309 3540
57.0 1800 2300 1300 1794 2240

P2 Gamma Sigma' Uo id
(kPa) (N/m*3) (kPa) (kPa)

25 16.7 51 0 1.44 3.2
25 18.6 72 29 10.55 3.4
25 18.6 98 59 5.25 2.9
25 16.7 125 88 1.66 1.1
75 19.6 145 118 7.44 3.0
85 19.6 175 147 4.29 2.7
125 19.1 209 181 1.53 2.4
125 19.6 232 206 4.81 1.4
385 19.1 262 235 1.20 2.1
155 18.6 299 275 2.17 1.3
915 18.6 328 307 0.50 2.7
215 19.6 356 338 4.32 1.1
245 19.6 381 363 4.04 1.7
1215 18.6 405 387 0.34 3.2
1415 19.6 427 412 5.76 1.3
385 21.1 457 441 7.12 1.4
1315 18.6 491 471 0.42 2.7
365 21.1 517 500 2.76 1.6
1315 18.6 551 530 0.35 2.3

Ed ud Ko Ocr Phi M cu PT-PIMB-PCO7
(MPa) (Deg) MPa) (kPa) DESCRIPTION
8.2 0.15 35 11.5 SANDY SILT
89.1 -0.02 35  139.2 SAND
51.9 -0.12 34 74.0 SAND
7.8 -0.47 29 6.7 SANDY SILT
113.9 -0.10 35  166.8 SAND
70.1 -0.13 34 95.6 SAND
26.4 -0.11 33 29.5 SANDY SILT
55.6 -0.24 30 47.2 SAND
22.8 0.27 0.57 1.1 21.8 61  SILT
30.1 -0.30 30 25.6 SILTY SAND
15.5 0.69 0.72 1.6 18.0 105  SILTY CLAY
59.2 -0.31 29 50.3 SAND
88.4 -0.19 31 82.9 SAND
15.5 0.63 0.83 2.1 20.7 162  SILTY CLAY
110.2 1.82 30 93.7 SAND
161.2 -0.09 30  137.0 SAND
19.1 0.64 0.71 1.6 22.0 156 SILTY CLAY
77.4 -0.17 31 66.5 SILTY SAND
15.5 0.62 0,62 1.2 15.3 144  SILTY CLAY
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ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA

TESIS DE MAESTRIA
DE CURVAS DE DE CARGA CON BASE EN UN AXIAL ‘CON CELDA:! EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA
A LA DEL SITIO
DISTRIBUCION GRANULOMETRICA INDICE DE PLASTICIDAD CONTENIDO DE HUMEDAD HUMEDAD Y LIMITES DE
NATURAL CONSISTENCIA
Profundidad z (m) 1P (%)
0% 20% 40% 60% 80% 100% 00 50.0 1000 1500 Wy (%) L -w, - LP (%)
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ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA

TESIS DE MAESTRIA
DE CURVAS DE DE CARGA CON BASE EN UN AxiAL CON CELDA EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA
LA E DEL SITIO
CARTA DE PLASTICIDAD DE CASAGRANDE ENSAYO DE PENETRACION ESTANDAR Esfuerzos verticales
SPT Fsfuer7o (kPa)
o 200 400 600 800 1000 1200 1400 1600
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ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO
] MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA
DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA
CARACTERIZACION MEDIANTE CORRELACIONES EMPIRICAS Y SEMIEMPIRICAS
Perforacion PT Clasificacion. Correlaciones (N - Limites) o)
Bjerrum y | Bjerrum y | Skempto | Karlsson tan’
Perforacion Prof Prom ) Naery | Mo wn | wo e | P S arenas|  Finos v |uscs| comport. | Sowers (min-med - mix) 5"5'”:” Sisasl ieanail e y‘7 (’;';;; Espesor o o u o R, Cutreo | (0wt ets | ogiar | BT0Ser | T || om0
1P(1960) | (1960) Hankel (1967) N ) P
T T Y woeme % | % = % [ =% =% EP— T 7N - 7y Ty iPa iPa Pa oy iy n s s P -y - - - - - -
000 | 155 | 078 T.55 19.50 3023 | 0.00 | 3028
PTPLMB-PC-07 | 155 | 200 | 178 | 4 | 6 | 10| 16 9| 148 | 200 [160] 40 | 00 | 400 | e00 L [ TransicionC | 146] 146 38 7 0 4 9 045 19.50 39.00 | 0.00 | _39.00 03 [ 320 30 w00 %0 320 %0
200 | 250 | 225 050 19.50 4875 | 000 | 4875
PT-PLMB-PC-07 250 | 3.00 275 0 34.0 [ 160 180 0.0 20 98.0 cL Cohesivo 45 10 13 0.50 19.50 58.50 0.00 58.50 0.4 13
300 | 455 | a78 1.5 19.50 8273 | 0.00 | 8873
PTPLMBPC07 | 455 | 500 | 478 | 2 | 2 | 5 | & 5 27 | 270 [140] 10 | 00 | 300 | 700 | 197 | OL | Goheswo | 45| 70 [Zn a7 s % [ 2 045 19.50 9750 | 0.00 | _97.50 [ o
500 | 620 | 560 1.20 19.50 12090 | 0.00 | 1208
PTPLMB-PC07 | 620 | 650 | 635 0 70 |00 [ 780 | 220 S| _Gonesivo 030 19.50 12675 | 0.00 | 1267 [x] o
650 | 7.55 | 7.08 1.05 19.50 14728 | 343 | 1a7
PTPLMB-PC-07 | 7.5 | 8.00 | 776 | © | 10 | 14 | 26 2 | 172 | 60 [160] 20 | 00 | 420 | 80 ML | Granular | 216] 216 38 08 2 27 [ % 045 19.50 15600 | 7.85 | 14,1 T2 09 %0 %0 30 30 240 w0
800 | 065 | 883 .65 19.50 188,18 | 2403 | 164
PT-PLMB-PC-07 | 965 | 10.55 ] 10.10 0 301 | 420 [190] 200 | 00 | 10 | 900 | 193 | GL | Goneso o6 % ) 090 19.50 20573 | 0206 | 17286 [ [
PT-PLMB-PC-07 | 1055 | 11.00 [ 1078 | & | 7 | 9 | 16 % | 190 | 210 [170] 40 | 00 | 410 | 590 | 208 | ML | TansiconC | 14a| 144 38 7 2 19 a0 045 19.50 21450 | 28| 17722 T8 08 320 330 20 310 50 370
1100 | 1265 | 1183 165 19.50 21668 | 5046 | 19021
PTPLMB-PC07 | 1265 | 1355 ] 13.10 o 260 [ 140 120 | 00 | 300 | 610 L | Gohesivo Tz % u 090 19.50 26423 | 6229 20193 s 09
PT-PLMB-PC-07 1355 | 14.0¢ 13.80 Cohesivo 0.50 19.50 273.98 67.2 206.78
1405 | 1600 | 1508 Tie 1.95 19.50 31200 | 8633 | 22567
PT-PLMB-PC-07 | 16.00 | 1685 | 1643 0 907 | 1820 | 510 1310 | 00 | 20 | 980 | 141 | CH | Coneso 115 210 5 085 19.50 2858 | 0467 ] 23091 T 09
PT-PLMB-PC-07 | 1685 | 17.00 | 17.08 | 11 | 12 | 18 | 30 3 00 [ 520 | 480 SM | _Cohesivo | 270] 270 38 T35 045 19.50 aa735 [ 008 | 227 | 2 08 380 380 370 350 220 20
17.30 | 20.00 | 18.65 270 19.50 390.00 12557| 264.43
PT-PLMB-PC07 | 20.00 | 20.55 | 20.28 o 370 |220] 150 | 00 | 180 | 820 L | Gohesivo 79 50 5 055 19.50 40073 [130.96| 26976 [ 08
PT-PLMB-PC-07 | 2055 | 21.00 [ 2078 | 7 | 7 | 9 | 16 9| 265 | 050 [20.0] 160 | 00 | 150 | 850 | fo.1 | OL | Cohesivo | 144| 255 38 27 182 ) 50 045 19.50 40950 _[10538] 27ate | 26 07
2100 2250 | 2175 1.50 19.50 2875 [150.09] 28866
PTPLMBPC07 | 2250 | 20.00 | 22.75 o 20 [150] 80 | 00 | 20 | 720 L | Goesio o a 3 050 1950 850 [15500] 29850 | 21 08
23,00 | 2355 | 2328 055 1950 45923 [16039] 20883
PTPLMB-PC-07 | 2355 | 24.00 | 2078 | 5 | & | 14 | 22 % | 77 00 [ 890 | 110|107 | 5P [ R 38 % 04 1950 46800 [ 16481 30310 | 50 06
24.00 | 2655 | 2528 25 19.50 s17.73[189.82] 32790
PTPLMB-PC-07_| 2655 | 27.00 | 2678 | 12 | 14 | 21 | 35 @ 87 00 [ 780 | 220 SV | Cohesvo | 314|314 38 (2 04 19.50 2650 |104.24] 30226 | 20 06 w00 w00 %0 340 210 a0
27.00 [ 2950 | 2825 25 19.50 57525 |218.76] 35649
PT-PLMB-PC-07__| 2955 | 30.00 | 20.78 | 30 | 40 | o2 | 72 8 | 252 | 310 [170] 140 | 00 | 210 | 780 | 198 | GL | Coneswo |383] 383 38 o2 22 % 70 04 19.00 e300 |220.18] 30062 | o6 06
30.00 | 3050 | 2025 05 19.00 50330 |228.08| as5.22
PT-PLMB-PC-07 | 0050 | 31.00 | 30.75 0 00 [ 700 | 300 M| _Gonesive 050 19.00 60200 | 20299 369,81 32 06
3100 | 5250 | o175 29 1.50 19.00 G330 |247.70] 38360
PT-PLMB-PC-07 | 6250 | 30.55 | 30.0 0 2100 |1540] 560 | 00 | 600 | 400 SM_|_Gonesive 858 a1 o7 T 19.00 65125 |258.00] 39325 | o4 06
PT-PLMB-PC-07 | 635 | 34.00 | 3 s |21 |2 | @ 5 | 250 | 420 [210] 2t0 [ 00 [ 280 | 710 L | Coneso | 383] 83 38 [ 352 [ o7 Y5 19.00 5900 |262.42] aoras | 28 07
34.00 | 3650 | 352 250 19.00 07.30 _|286.04] 420.36
PTPLMB-PC07 | 3655 | 3700 [ 3678 | 5 | 10 | 22 | @2 37 | 210 | 350 [150] 200 [ 00 [ 50 | 750 | 195 | CL | Coneswo |285| 38 38 [ 361 7 % 045 19.00 1585 |29138] 42440 | 42 05
37.00 | 37. 37.2! 0. 19.00 '25.35 296.26| 429.09
PTPLMB-PC07 | 0750 | 38.00 | 37.7: o 250 | 150] 100 | 00 | 480 | 510 L | Gohesivo 208 5 % o 19.00 T T T T 06
38.00 | 39. 38.53 1.0¢ 19.00 '54.80 311.47| 44333
PTPLMB-PC07 | 09.05 | 050 | 3028 | 17 | 35 | 27 | &2 & 94 | 210 [150] 60 | 00 |60 | w40 SC [ TransicienC [ 383|388 | 38 [ & 9 a7 % 0. 19.00 6235 [otses] a4747 | 31 06 %0 %0 10 360 20 0
39.50 | 41 40.53 2 19.00 802.30 335.99| 466.31
PTPLMB-PC07 | 4155 | 4200 | 4178 | & | 10 | 12 | 28 % | 202 00 [ 620 | 180 | 205 | W | Coneswo [198] 1e8 38 % o 19.50 81108 |340.41] 47067 50 5 350 350 200 300 150 350
42,00 4455 | 4328 2 19.50 6080 | 365.42] 49538
PTPLMB-PC07 | 4455 | 45.00 | 4478 | 15 | 18 | 15 | 28 3% | me 00 [e10 | 180 S | Conesivo | 22| 2%2 38 26 o 19.50 86958 [300.84] 40974 | 43 5 370 370 310 310 70 360
45.00 | 47, 46.28 2 19.50 919.30 394.85| 524.45
PTPLMBPCOT | 4755 a| a4 | 8 [ 0] 18 ] 210 00 [ 840 | 160 | 192 | sm| Coneswo [162] ez 38 ol o 19.50 2808 [av9.27 sensn 51 5 330 330 280 20 120 20
8.0 9.28 2 19.50 7700 _|424.28] 55352
PTPLMB-PC07 | 5055 | 5100 [ 5008 | 5 | 8 | 8 | 16 9 | 234 | aro [150] 220 [ 00 | 50 | w50 L | Goheswo [ 144] 25 38 [ sis 0 2 o 19.50 9s658 [428.70] Sores | s 06
1.00 2 2 1950 | 103630 _|453.71] 56250
PTPLMB-PC07 | 5355 | 5. 78 o | 10 |12 | = 2 | 220 | 260 [130] 130 [ 00 [ 380 | 620 | 197 | CL | Coneswo |ie8] a2 38 61 & a7 7 29 o 19.50 | 104508 [458.13] 58695 5o [
54.00 2 2 1950 | 100480 |483.14] 61166
PTPLMB-PC07 | 5655 | 57. 78 o | 1|t = % | 64 00 [ 620 | @0 S | Conesio | 198|198 38 % o 1950 | 110358 [487.56| et602 53 [ 50 350 20 300 150 330
PT-PLMB-PC-07 | 67.00 | 57.50 0 240 [ 170] 70 | 00 | 20 | s80 OL [ Transicion C 22 7 o7 050 1950 | 111330 |40246] 62086 | 42 05
7.50 | 59.10 .60 19.50 | 11445 [508.16 63637
PT-PLMB-PC-07 9. 60.00 9. 0 245 27.0 [160] 11.0 0.0 210 79.0 18.9 cL Cohesivo 102 334 87 142 0.9( 19.50 1162.08 16.99| 645.09 6.0 0.4
000 | 6255 | 61 25 1950 | 121180 |54200] 669.80
PT-PLMB-PC-07 62. 63.00 | 6278 | 15 15 18 33 39 34.3 59.0 | 230 36.0 0.0 9.0 91.0 19.0 | CH Cohesivo | 296 383 383 192 972 199 148 0.4¢ 19.50 122058 546.42|  674.16 6.4 0.4
63,00 | 65.55 | 6428 268 25 19.00 | 126900 |571.43 697.59
PT-PLMB-PC-07 | 66.55 | 66.00 | 65.78 | 04 | 38 | 33 | 71 8 | 796 | 1150 |10 840 | 00 | 40 | w60 G | Cohesio | 383|380 38 T2 % 0 [E] 0.4 1900 | 127758 |s7585| 70173 | 47 05
600 | 6055 | 6728 25 1900 | 132605 [o00as| 72516
PT-PLMB-PC-07 | 68.55 | 69.00 | 68.78 | 18 | 27 | 34 | 61 7 265 | 280 [ 150] 130 | 00 | 460 | 540 | 190 | GL | Coneswo |383] 383 38 T2 22 a1 02 60 0.4 19.00 | 130458 |605.28] 72030 | 69 04
000 | 7155 | 7028 25 1900 | 138305 [ea02s| 7278
PTPLMB-PC-07 | 7155 | 7200 | 71.78 | 28 | 33 | 41 | 74 % 00 [o10 | o0 sw 33| o8 38 T2 0.4 19.00 | 139158 |634.71] 75687 5 05
7200 | 7255 | 72.28 05 19.00 | 140203 [e40.10] 76192
PTPLMB-PC-07 | 7255 | 70.00] 7276 | 38 | 44 | 50 | o4 To | e 00 [ 670 | 30 | 21 | M| Coneswo |3m] e 38 oz 04 1900 | 141058 Joa4s2| 76606 | 68 03 560 610 %0 350 200 40
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ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Upward Top of Pile Movement and Upper Pile Compression

TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Top of Pile Upper O-cell Compression Telltales
Test Time Time Pressure| Load Pressure| Load A-92244 B-91322 Average 2A-1314998 | 2B-1424659 Average
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (mm) (mm) (mm) (mm) (mm) (mm)
1L-0 - 5/3/19 10:25:00 0 0 0 0 0.00 0.00 0.00] 0.00 0.00] 0.00
1L-1 1 5/3/19 10:41:00 4.48 1 0 0 0.12 -0.12 0.12] 0.05 0.04] 0.04
1L-1 2 5/3/19 10:42:00 4 1 0 0 0.14 -0.14 0.14] 0.05 0.04] 0.04
1L-1 4 5/3/19 10:44:00 4 1 0 0 0.07 -0.07 0.07| 0.06 0.05] 0.05
1L-1 8 5/3/19 10:48:00 4 1 0 0 0.09 -0.09 0.09) 0.07 0.06) 0.07
1L-2 1 5/3/19 10:52:00 7 1 0 0 0.03 -0.03 0.03] 0.08 0.06) 0.07
1L-2 2 5/3/19 10:53:00 7 1 0 0 0.09 -0.09 0.09 0.08 0.06) 0.07
1L-2 4 5/3/19 10:55:00 7 1 0 0 0.06 -0.06 0.06) 0.09 0.07| 0.08
1L-2 8 5/3/19 10:59:00 7 1 0 0 0.05 -0.05 0.05] 0.10 0.08| 0.09
1L-3 1 5/3/19 11:02:00 10 1 0 0 0.04 -0.04 0.04] 0.10 0.08| 0.09
1L-3 2 5/3/19 11:03:00 10 1 0 0 0.02 -0.02 0.02] 0.10 0.08| 0.09
1L-3 4 5/3/19 11:05:00 10 1 0 0 0.02 -0.02 0.02] 0.11 0.09 0.10
1L-3 8 5/3/19 11:09:00 10 1 0 0 0.04 -0.04 0.04] 0.12 0.10] 0.11
1L-4 1 5/3/19 11:12:30 14 2 0 0 0.00 0.00 0.00| 0.12 0.10) 0.11
1L-4 2 5/3/19 11:13:30 14 2 0 0 0.06 -0.06 0.06) 0.12 0.10] 0.11
1L-4 4 5/3/19 11:15:30 14 2 0 0 0.13 -0.13 0.13] 0.12 0.10] 0.11
1L-4 8 5/3/19 11:19:30 14 2 0 0 0.05 -0.05 0.05] 0.12 0.10] 0.11
1L-5 1 5/3/19 11:21:30 17 2 0 0 0.16 0.16 0.16) 0.12 0.10) 0.11
1L-5 2 5/3/19 11:22:30 17 2 0 0 0.02 -0.02 0.02] 0.12 0.10] 0.11
1L-5 4 5/3/19 11:24:30 17 2 0 0 0.08 -0.08 0.08| 0.12 0.10] 0.11
1L-5 8 5/3/19 11:28:30 17 2 0 0 0.09 0.09 0.09 0.11 0.10] 0.10
1L-6 1 5/3/19 11:30:30 21 3 0 0 0.02 -0.02 0.02] 0.11 0.10) 0.11
1L-6 2 5/3/19 11:31:30 21 3 0 0 0.01 -0.01 0.01 0.12 0.10) 0.11
1L-6 4 5/3/19 11:33:30 21 3 0 0 0.08 -0.08 0.08| 0.12 0.11 0.11
1L-6 8 5/3/19 11:37:30 21 3 0 0 0.00 0.00 0.00| 0.13 0.11 0.12
1L-7 1 5/3/19 11:41:30 24 3 0 0 0.03 -0.03 0.03] 0.13 0.12 0.12
1L-7 2 5/3/19 11:42:30 24 3 0 0 0.02 0.02 0.02] 0.13 0.12 0.12
1L-7 4 5/3/19 11:44:30 24 3 0 0 0.09 -0.09 0.09 0.14 0.12 0.13
1L-7 8 5/3/19 11:48:30 24 3 0 0 0.08 -0.08 0.08| 0.12 0.11 0.11
1L-8 1 5/3/19 11:51:00 28 4 0 0 0.04 0.04 0.04] 0.12 0.11 0.12
1L-8 2 5/3/19 11:52:00 28 4 0 0 -0.01 -0.01 -0.01 0.12 0.11 0.11
1L-8 4 5/3/19 11:54:00 28 4 0 0 -0.11 -0.11 -0.11 0.12 0.11 0.11
1L-8 8 5/3/19 11:58:00 28 4 0 0 0.01 0.01 0.01 0.11 0.11 0.11
1L-9 1 5/3/19 12:00:30 31 4 0 0 0.01 0.01 0.01 0.12 0.10) 0.11
1L-9 2 5/3/19 12:01:30 31 4 0 0 0.01 0.01 0.01 0.11 0.10] 0.11
1L-9 4 5/3/19 12:03:30 31 4 0 0 0.01 -0.01 0.01 0.12 0.10] 0.11
1L-9 8 5/3/19 12:07:30 31 4 0 0 0.05 -0.05 0.05] 0.11 0.10] 0.11
1L-10 1 5/3/19 12:10:00 35 5 0 0 0.03 -0.03 0.03] 0.11 0.10) 0.11
1L-10 2 5/3/19 12:11:00 35 5 0 0 0.03 0.03 0.03] 0.11 0.10] 0.11
1L-10 4 5/3/19 12:13:00 35 5 0 0 0.01 -0.01 0.01 0.11 0.10] 0.10
1L-10 8 5/3/19 12:17:00 35 5 0 0 0.00 0.00 0.00| 0.11 0.09 0.10
1L-11 1 5/3/19 12:20:00 38 5 0 0 0.00 0.00 0.00| 0.11 0.09 0.10
1L-11 2 5/3/19 12:21:00 38 5 0 0 0.01 -0.01 0.01 0.11 0.09 0.10
1L-11 4 5/3/19 12:23:00 38 5 0 0 0.05 -0.05 0.05] 0.11 0.09 0.10
1L-11 8 5/3/19 12:27:00 38 5 0 0 0.13 -0.13 0.13] 0.11 0.09 0.10
1L-12 1 5/3/19 12:30:00 42 6 0 0 0.04 -0.04 0.04] 0.13 0.10) 0.11
1L-12 2 5/3/19 12:31:00 42 6 0 0 0.06 -0.06 0.06) 0.13 0.10] 0.12
1L-12 4 5/3/19 12:33:00 42 6 0 0 0.07 -0.07 0.07| 0.14 0.10] 0.12
1L-12 8 5/3/19 12:37:00 42 6 0 0 0.06 -0.06 0.06] 0.12 0.09 0.11
1L-13 1 5/3/19 12:40:00 45 6 0 0 0.02 0.02 0.02] 0.12 0.09 0.11
1L-13 2 5/3/19 12:41:00 45 6 0 0 0.02 0.02 0.02] 0.12 0.09 0.11
1L-13 4 5/3/19 12:43:00 45 6 0 0 0.04 -0.04 0.04] 0.11 0.09 0.10
1L-13 8 5/3/19 12:47:00 45 6 0 0 0.04 -0.04 0.04] 0.12 0.09 0.10
1L-14 1 5/3/19 12:50:00 49 7 0 0 0.04 -0.04 0.04] 0.12 0.08| 0.10
1L-14 2 5/3/19 12:51:00 49 7 0 0 0.12 -0.12 0.12] 0.12 0.09 0.10
1L-14 4 5/3/19 12:53:00 49 7 0 0 0.14 -0.14 0.14] 0.12 0.09 0.11
1L-14 8 5/3/19 12:57:00 49 7 0 0 0.01 -0.01 0.01 0.12 0.10] 0.11
1L-15 1 5/3/19 13:00:30 52 7 0 0 0.05 -0.05 0.05] 0.13 0.10) 0.11
1L-15 2 5/3/19 13:01:30 52 7 0 0 0.06 0.06 0.06) 0.13 0.10] 0.11
1L-15 4 5/3/19 13:03:30 52 7 0 0 0.03 -0.03 0.03] 0.13 0.10] 0.12
1L-15 8 5/3/19 13:07:30 52 7 0 0 0.08 -0.08 0.08| 0.13 0.10] 0.11
1L-16 1 5/3/19 13:10:00 55 8 0 0 0.01 -0.01 0.01 0.12 0.09 0.11
1L-16 2 5/3/19 13:11:00 55 8 0 0 0.04 -0.04 0.04] 0.12 0.10] 0.11
1L-16 4 5/3/19 13:13:00 55 8 0 0 0.00 0.00 0.00| 0.13 0.09 0.11
1L-16 8 5/3/19 13:17:00 55 8 0 0 0.01 0.01 0.01 0.12 0.10] 0.11
1L-17 1 5/3/19 13:20:00 59 8 0 0 0.04 0.04 0.04] 0.12 0.10) 0.11
1L-17 2 5/3/19 13:21:00 59 8 0 0 0.04 0.04 0.04] 0.15 0.10] 0.12
1L-17 4 5/3/19 13:23:00 59 8 0 0 0.03 -0.03 0.03| 0.14 0.09 0.12
1L-17 8 5/3/19 13:27:00 59 8 0 0 0.04 -0.04 0.04] 0.16 0.11 0.13
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MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Upward Top of Pile Movement and Upper Pile Compression

TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Top of Pile Upper O-cell Compression Telltales
Test Time Time Pressure| Load Pressure| Load A-92244 B-91322 Average 2A-1314998 | 2B-1424659 Average
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (mm) (mm) (mm) (mm) (mm) (mm)
1L-18 1 5/3/19 13:29:30 62 9 0 0 -0.02 -0.02 -0.02 0.16 0.11 0.14
1L-18 2 5/3/19 13:30:30 62 9 0 0 0.00 0.00 0.00) 0.17 0.11 0.14
1L-18 4 5/3/19 13:32:30 62 9 0 0 0.06 0.06 0.06] 0.18 0.12 0.15
1L-18 8 5/3/19 13:36:30 62 9 0 0 0.10 0.10 0.10] 0.15 0.12] 0.14
1L-19 1 5/3/19 13:38:30 66 9 0 0 0.17 0.17 0.17] 0.15 0.12] 0.14
1L-19 2 5/3/19 13:39:30 66 9 0 0 0.04 0.04 0.04 0.16 0.12 0.14
1L-19 4 5/3/19 13:41:30 66 9 0 0 0.15 0.15 0.15) 0.17 0.13] 0.15
1L-19 8 5/3/19 13:45:30 66 9 0 0 0.11 0.11 0.11 0.20 0.14] 0.17
1L-20 1 5/3/19 13:48:30 69 10 0 0 0.02 0.02 0.02 0.22 0.15 0.19
1L-20 2 5/3/19 13:49:30 69 10 0 0 0.09 0.09 0.09 0.22 0.16] 0.19
1L-20 4 5/3/19 13:51:30 69 10 0 0 0.03 0.03 0.03] 0.23 0.16] 0.19
1L-20 8 5/3/19 13:55:30 69 10 0 0 0.16 0.16 0.16 0.24 0.18 0.21
1U-1 1 5/3/19 13:59:00 55 8 0 0 0.10 0.10 0.10] 0.25 0.18 0.21
1U-1 2 5/3/19 14:00:00 55 8 0 0 0.07 0.07 0.07 0.25 0.18 0.22
1U-1 4 5/3/19 14:02:00 55 8 0 0 0.13 0.13 0.13 0.25 0.18 0.22
1U-2 1 5/3/19 14:04:00 41 6 0 0 0.10 0.10 0.10] 0.25 0.18] 0.21
1U-2 2 5/3/19 14:05:00 41 6 0 0 0.11 0.11 0.11 0.24 0.17] 0.21
1U-2 4 5/3/19 14:07:00 41 6 0 0 0.10 0.10 0.10] 0.23 0.16] 0.20
1U-3 1 5/3/19 14:09:30 28 4 0 0 0.01 0.01 0.01 0.23 0.16] 0.20
1U-3 2 5/3/19 14:10:30 28 4 0 0 0.04 0.04 0.04 0.23 0.15) 0.19
1U-3 4 5/3/19 14:12:30 28 4 0 0 0.02 0.02 0.02 0.23 0.16] 0.19
1U-4 1 5/3/19 14:14:30 14 2 0 0 -0.05 -0.05 -0.05 0.22 0.15) 0.18
1U-4 2 5/3/19 14:15:30 14 2 0 0 0.02 0.02 0.02 0.22 0.14] 0.18
1U-4 4 5/3/19 14:17:30 14 2 0 0 0.05 0.05 0.05] 0.22 0.14] 0.18
1U-5 1 5/3/19 14:19:30 0 0 0 0 0.00 0.00 0.00 0.21 0.14 0.17
1U-5 2 5/3/19 14:20:30 0 0 0 0 0.00 0.00 0.00) 0.21 0.14] 0.18
1U-5 4 5/3/19 14:22:30 0 0 0 0 0.01 0.01 0.01 0.23 0.14] 0.18
1U-5 8 5/3/19 14:26:30 0 0 0 0 0.06 0.06 0.06| 0.23 0.16] 0.20
2L-1 1 5/3/19 14:49:30 0 0 4 0 0.07 0.07 0.07] 0.25 0.17] 0.21
2L-1 2 5/3/19 14:50:30 0 0 4 0 0.10 0.10 0.10] 0.24 0.17] 0.21
2L-1 4 5/3/19 14:52:30 0 0 4 0 0.07 0.07 0.07| 0.25 0.17] 0.21
2L-1 8 5/3/19 14:56:30 0 0 4 0 0.00 0.00 0.00| 0.24 0.17| 0.20
2L-2 1 5/3/19 14:59:00 0 0 7 1 0.02 0.02 0.02 0.26 0.18] 0.22
2L-2 2 5/3/19 15:00:00 0 0 7 1 0.04 0.04 0.04] 0.26 0.18] 0.22
2L-2 4 5/3/19 15:02:00 0 0 7 1 0.04 0.04 0.04] 0.26 0.18] 0.22
2L-2 8 5/3/19 15:06:00 0 0 7 1 0.19 0.19 0.19) 0.25 0.17] 0.21
2L-3 1 5/3/19 15:09:00 0 0 10 1 0.07 0.07 0.07| 0.30 0.20] 0.25
2L-3 2 5/3/19 15:10:00 0 0 10 1 0.12 0.12 0.12 0.30 0.20] 0.25
2L-3 4 5/3/19 15:12:00 0 0 10 1 0.09 0.09 0.09 0.31 0.21 0.26
2L-3 8 5/3/19 15:16:00 0 0 10 1 0.06 0.06 0.06] 0.32 0.21 0.27
2L-4 1 5/3/19 15:18:30 0 0 14 2 0.11 0.11 0.11 0.39 0.25] 0.32
2L-4 2 5/3/19 15:19:30 0 0 14 2 0.16 0.16 0.16] 0.39 0.25) 0.32
2L-4 4 5/3/19 15:21:30 0 0 14 2 0.12 0.12 0.12 0.39 0.25] 0.32
2L-4 8 5/3/19 15:25:30 0 0 14 2 0.15 0.15 0.15) 0.39 0.25) 0.32
2L-5 1 5/3/19 15:28:00 0 0 17 2 0.26 0.26 0.26] 0.46 0.29 0.37
2L-5 2 5/3/19 15:29:00 0 0 17 2 0.28 0.28 0.28| 0.47 0.30) 0.38
2L-5 4 5/3/19 15:31:00 0 0 17 2 0.12 0.12 0.12 0.48 0.31 0.40
2L-5 8 5/3/19 15:35:00 0 0 17 2 0.31 0.31 0.31 0.49 0.32 0.41
2L-6 1 5/3/19 15:37:30 0 0 21 3 0.31 0.31 0.31 0.59 0.38] 0.49
2L-6 2 5/3/19 15:38:30 0 0 21 3 0.39 0.39 0.39 0.60 0.39 0.50
2L-6 4 5/3/19 15:40:30 0 0 21 3 0.31 0.31 0.31 0.62 0.40) 0.51
2L-6 8 5/3/19 15:44:30 0 0 21 3 0.41 0.41 0.41 0.63 0.41 0.52
2L-7 1 5/3/19 15:47:30 0 0 24 3 0.31 0.31 0.31 0.70 0.47| 0.59
2L-7 2 5/3/19 15:48:30 0 0 24 3 0.28 0.28 0.28| 0.71 0.47| 0.59
2L-7 4 5/3/19 15:50:30 0 0 24 3 0.53 0.53 0.53] 0.71 0.47| 0.59
2L-7 8 5/3/19 15:54:30 0 0 24 3 0.36 0.36 0.36] 0.73 0.49 0.61
2L-8 1 5/3/19 15:57:30 0 0 28 4 0.40 0.40 0.40) 0.80 0.55] 0.67
2L-8 2 5/3/19 15:58:30 0 0 28 4 0.39 0.39 0.39 0.80 0.55] 0.67
2L-8 4 5/3/19 16:00:30 0 0 28 4 0.41 0.41 0.41 0.81 0.55] 0.68
2L-8 8 5/3/19 16:04:30 0 0 28 4 0.38 0.38 0.38] 0.80 0.54] 0.67
2L-9 1 5/3/19 16:07:30 0 0 31 4 0.44 0.44 0.44] 0.88 0.60) 0.74
2L-9 2 5/3/19 16:08:30 0 0 31 4 0.42 0.42 0.42 0.88 0.61 0.74
2L-9 4 5/3/19 16:10:30 0 0 31 4 0.42 0.42 0.42 0.89 0.62 0.75
2L-9 8 5/3/19 16:14:30 0 0 31 4 0.51 0.51 0.51 0.89 0.62) 0.76
2L-10 1 5/3/19 16:17:00 0 0 34 5 0.66 0.66 0.66] 0.97 0.70) 0.83
2L-10 2 5/3/19 16:18:00 0 0 34 5 0.47 0.47 0.47| 0.98 0.71 0.84
2L-10 4 5/3/19 16:20:00 0 0 34 5 0.57 0.57 0.57| 0.99 0.72 0.85
2L-10 8 5/3/19 16:24:00 0 0 34 5 0.52 0.52 0.52 1.01 0.73 0.87
2L-11 1 5/3/19 16:27:00 0 0 38 5 0.66 0.66 0.66] 1.10 0.81 0.96
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MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Upward Top of Pile Movement and Upper Pile Compression

TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Top of Pile Upper O-cell Compression Telltales
Test Time Time Pressure| Load Pressure| Load A-92244 B-91322 Average 2A-1314998 | 2B-1424659 Average
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (mm) (mm) (mm) (mm) (mm) (mm)
2L-11 2 5/3/19 16:28:00 0 0 38 5 0.67 0.67 0.67| 1.1 0.82 0.97
2L-11 4 5/3/19 16:30:00 0 0 38 5 0.65 0.65 0.65] 1.12 0.83] 0.98
2L-11 8 5/3/19 16:34:00 0 0 38 5 0.70 0.70 0.70) 1.14 0.84] 0.99
2L-12 1 5/3/19 16:37:00 0 0 41 6 0.71 0.71 0.71 1.22 0.90] 1.06
2L-12 2 5/3/19 16:38:00 0 0 41 6 0.65 0.65 0.65] 1.23 0.91 1.07
2L-12 4 5/3/19 16:40:00 0 0 41 6 0.63 0.63 0.63] 1.24 0.92 1.08
2L-12 8 5/3/19 16:44:00 0 0 41 6 0.62 0.62 0.62] 1.25 0.92] 1.09
2L-13 1 5/3/19 16:46:00 0 0 44 6 0.68 0.68 0.68| 1.33 0.99 1.16
2L-13 2 5/3/19 16:47:00 0 0 44 6 0.70 0.70 0.70] 1.35 1.01 1.18
2L-13 4 5/3/19 16:49:00 0 0 44 6 0.72 0.72 0.72 1.35 1.01 1.18
2L-13 8 5/3/19 16:53:00 0 0 44 6 0.73 0.73 0.73 1.36 1.02] 1.19
2L-14 1 5/3/19 16:55:00 0 0 48 7 0.78 0.78 0.78] 1.43 1.10 1.26
2L-14 2 5/3/19 16:56:00 0 0 48 7 0.79 0.79 0.79 1.44 1.1 1.27
2L-14 4 5/3/19 16:58:00 0 0 48 7 0.83 0.83 0.83] 1.48 1.14 1.31
2L-14 8 5/3/19 17:02:00 0 0 48 7 0.85 0.85 0.85) 1.50 1.17 1.33
2L-15 1 5/3/19 17:05:30 0 0 52 7 0.90 0.90 0.90 1.61 1.26) 1.43
2L-15 2 5/3/19 17:06:30 0 0 52 7 0.92 0.92 0.92 1.61 1.27 1.44
2L-15 4 5/3/19 17:08:30 0 0 52 7 0.92 0.92 0.92 1.62 1.27 1.44
2L-15 8 5/3/19 17:12:30 0 0 52 7 0.87 0.87 0.87| 1.62 1.27 1.44
2L-16 1 5/3/19 17:14:30 0 0 55 8 0.94 0.94 0.94] 1.70 1.34 1.52
2L-16 2 5/3/19 17:15:30 0 0 55 8 0.93 0.93 0.93] 1.70 1.34] 1.52
2L-16 4 5/3/19 17:17:30 0 0 55 8 0.94 0.94 0.94] 1.71 1.35 1.53
2L-16 8 5/3/19 17:21:30 0 0 55 8 0.92 0.92 0.92 1.72 1.36 1.54
2L-17 1 5/3/19 17:25:00 0 0 59 8 1.00 1.00 1.00 1.82 1.44 1.63
2L-17 2 5/3/19 17:26:00 0 0 59 8 1.00 1.00 1.00 1.83 1.45 1.64
2L-17 4 5/3/19 17:28:00 0 0 59 8 1.03 1.03 1.03 1.84 1.46 1.65
2L-17 8 5/3/19 17:32:00 0 0 59 8 1.05 1.05 1.05 1.85 1.47 1.66
2L-18 1 5/3/19 17:34:30 0 0 62 9 1.10 1.10 1.10 1.94 1.56 1.75
2L-18 2 5/3/19 17:35:30 0 0 62 9 1.14 1.14 1.14 1.94 1.57 1.76
2L-18 4 5/3/19 17:37:30 0 0 62 9 1.16 1.16 1.16 1.95 1.58 1.77
2L-18 8 5/3/19 17:41:30 0 0 62 9 1.15 1.15 1.15 1.97 1.59 1.78
2L-19 1 5/3/19 17:43:30 0 0 65 9 1.21 1.21 1.21 2.04 1.66 1.85
2L-19 2 5/3/19 17:44:30 0 0 65 9 1.23 1.23 1.23 2.05 1.67 1.86
2L-19 4 5/3/19 17:46:30 0 0 65 9 1.27 1.27 1.27 2.06 1.68 1.87
2L-19 8 5/3/19 17:50:30 0 0 65 9 1.29 1.29 1.29 2.07 1.69 1.88
2L-20 1 5/3/19 17:52:30 0 0 69 10 1.37 1.37 1.37 2.15 1.77 1.96
2L-20 2 5/3/19 17:53:30 0 0 69 10 1.39 1.39 1.39 2.16 1.78 1.97
2L-20 4 5/3/19 17:55:30 0 0 69 10 1.41 1.41 1.41 217 1.79 1.98
2L-20 8 5/3/19 17:59:30 0 0 69 10 1.46 1.46 1.46 2.19 1.80 1.99
2L-21 1 5/3/19 18:04:00 0 0 73 10 1.52 1.52 1.52 2.29 1.90 2.09
2L-21 2 5/3/19 18:05:00 0 0 73 10 1.54 1.54 1.54 2.30 1.90 2.10
2L-21 4 5/3/19 18:07:00 0 0 73 10 1.49 1.49 1.49 2.31 1.92 2.1
2L-21 8 5/3/19 18:11:00 0 0 73 10 1.49 1.49 1.49 2.32 1.93 213
2L-22 1 5/3/19 18:13:00 0 0 76 11 1.54 1.54 1.54 2.42 2.03 2.22
2L-22 2 5/3/19 18:14:00 0 0 76 11 1.58 1.58 1.58 2.43 2.04 2.24
2L-22 4 5/3/19 18:16:00 0 0 76 11 1.64 1.64 1.64 2.45 2.05 2.25
2L-22 8 5/3/19 18:20:00 0 0 76 11 1.68 1.68 1.68 2.46 2.06 2.26
2L-23 1 5/3/19 18:23:00 0 0 79 11 1.69 1.69 1.69 2.54 2.14 2.34
2L-23 2 5/3/19 18:24:00 0 0 79 11 1.73 1.73 1.73 2.55 2.14 2.35
2L-23 4 5/3/19 18:26:00 0 0 79 11 1.69 1.69 1.69 2.57 2.16 2.36
2L-23 8 5/3/19 18:30:00 0 0 79 11 1.78 1.78 1.78 2.58 2.18 2.38
2L-24 1 5/3/19 18:32:30 0 0 83 12 1.90 1.90 1.90 2.67 2.25 2.46
2L-24 2 5/3/19 18:33:30 0 0 83 12 1.93 1.93 1.93 2.68 2.27 2.47
2L-24 4 5/3/19 18:35:30 0 0 83 12 1.95 1.95 1.95 2.69 2.27 2.48
2L-24 8 5/3/19 18:39:30 0 0 83 12 1.98 1.98 1.98 2.70 2.28 2.49
2L-25 1 5/3/19 18:43:00 0 0 86 12 2.20 2.20 2.20 2.80 2.37 2.59
2L-25 2 5/3/19 18:44:00 0 0 86 12 2.20 2.20 2.20 2.81 2.37 2.59
2L-25 4 5/3/19 18:46:00 0 0 86 12 2.19 2.19 2.19 2.82 2.39 2.61
2L-25 8 5/3/19 18:50:00 0 0 86 12 2.29 2.29 2.29 2.84 2.40 2.62
2L-26 1 5/3/19 18:53:00 0 0 90 13 2.35 2.35 2.35 2.93 2.49 2.71
2L-26 2 5/3/19 18:54:00 0 0 90 13 2.36 2.36 2.36 2.94 2.50 2.72
2L-26 4 5/3/19 18:56:00 0 0 90 13 2.44 2.44 2.44 2.96 2.51 2.74
2L-26 8 5/3/19 19:00:00 0 0 90 13 2.37 2.37 2.37 2.98 2.53 2.75
2U-1 1 5/3/19 19:02:30 0 0 71 10 2.43 2.43 2.43 2.92 2.50 2.71
2U-1 2 5/3/19 19:03:30 0 0 71 10 2.39 2.39 2.39 2.92 2.50 2.71
2U-1 4 5/3/19 19:05:30 0 0 71 10 2.43 2.43 2.43 2.91 2.50 2.70
2U-2 1 5/3/19 19:08:00 0 0 54 8 2.22 2.22 2.22 2.69 2.36 2.53
2U-2 2 5/3/19 19:09:00 0 0 54 8 2.23 2.23 2.23 2.68 2.35 2.52
2U-2 4 5/3/19 19:11:00 0 0 54 8 2.16 2.16 2.16 2.68 2.35 2.51
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DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Upward Top of Pile Movement and Upper Pile Compression
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Top of Pile Upper O-cell Compression Telltales
Test Time Time Pressure| Load Pressure| Load A-92244 B-91322 Average 2A-1314998 | 2B-1424659 Average
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (mm) (mm) (mm) (mm) (mm) (mm)

2U-3 1 5/3/19 19:13:30 0 0 35 5 1.80 1.80 1.80 2.33 2.08 2.21
2U-3 2 5/3/19 19:14:30 0 0 35 5 1.97 1.97 1.97 2.33 2.08 2.20
2U-3 4 5/3/19 19:16:30 0 0 35 5 1.78 1.78 1.78 2.33 2.07 2.20
2U-4 1 5/3/19 19:19:00 0 0 17 2 1.58 1.58 1.58 1.88 1.74 1.81
2U-4 2 5/3/19 19:20:00 0 0 17 2 1.51 1.51 1.51 1.88 1.74 1.81
2U-4 4 5/3/19 19:22:00 0 0 17 2 1.43 1.43 1.43 1.88 1.73 1.81
2U-5 1 5/3/19 19:24:30 0 0 0 0 1.03 1.03 1.03 1.37 1.27 1.32
2U-5 2 5/3/19 19:25:30 0 0 0 0 1.16 1.16 1.16 1.36 1.26 1.31
2U-5 4 5/3/19 19:27:30 0 0 0 0 1.08 1.08 1.08 1.35 1.26 1.30
2U-5 8 5/3/19 19:31:30 0 0 0 0 1.02 1.02 1.02 1.34 1.25 1.29




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Embedded Pile Compression and Lower O-cell CompressionTelltales

TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell ECT Level 1 Lower Compression Telltales
Test Time Time Pressure| Load Pressure| Load A-1747397 | B-1747398 Average 1A-1433327 | 1B-08-23842] Average
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (mm) (mm) (mm) (mm) (mm) (mm)
1L-0 - 5/3/19 10:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1L-1 1 5/3/19 10:41:00 4.48 0.59 0.00 0.00 0.02 0.02 0.02 0.02 0.04 0.03
1L-1 2 5/3/19 10:42:00 4.48 0.59 0.00 0.00 0.02 0.02 0.02 0.02 0.05 0.03
1L-1 4 5/3/19 10:44:00 4.48 0.59 0.00 0.00 0.02 0.01 0.02 0.03 0.05 0.04
1L-1 8 5/3/19 10:48:00 4.48 0.59 0.00 0.00 0.02 0.02 0.02 0.03 0.06 0.05
1L-2 1 5/3/19 10:52:00 6.83 0.92 0.00 0.00 0.03 0.02 0.02 0.03 0.06 0.05
1L-2 2 5/3/19 10:53:00 6.83 0.92 0.00 0.00 0.03 0.02 0.02 0.03 0.07 0.05
1L-2 4 5/3/19 10:55:00 6.83 0.92 0.00 0.00 0.03 0.02 0.02 0.04 0.08 0.06
1L-2 8 5/3/19 10:59:00 6.83 0.92 0.00 0.00 0.03 0.02 0.03 0.04 0.08 0.06
1L-3 1 5/3/19 11:02:00 10.34 1.42 0.00 0.00 0.04 0.03 0.03 0.04 0.08 0.06
1L-3 2 5/3/19 11:03:00 10.34 1.42 0.00 0.00 0.04 0.03 0.04 0.04 0.07 0.06
1L-3 4 5/3/19 11:05:00 10.34 1.42 0.00 0.00 0.04 0.04 0.04 0.04 0.09 0.07
1L-3 8 5/3/19 11:09:00 10.34 1.42 0.00 0.00 0.04 0.04 0.04 0.05 0.09 0.07
1L-4 1 5/3/19 11:12:30 13.58 1.87| 0.00 0.00 0.08 0.07 0.07 0.08 0.13 0.10
1L-4 2 5/3/19 11:13:30 13.58 1.87| 0.00 0.00 0.08 0.07 0.07 0.08 0.13 0.10
1L-4 4 5/3/19 11:15:30 13.58 1.87| 0.00 0.00 0.08 0.07 0.07 0.08 0.14 0.11
1L-4 8 5/3/19 11:19:30 13.58 1.87| 0.00 0.00 0.08 0.07 0.08 0.08 0.13 0.10
1L-5 1 5/3/19 11:21:30 1717 2.38 0.00 0.00 0.12 0.09 0.11 0.10 0.17 0.13
1L-5 2 5/3/19 11:22:30 1717 2.38 0.00 0.00 0.12 0.10 0.11 0.11 0.17 0.14
1L-5 4 5/3/19 11:24:30 1717 2.38 0.00 0.00 0.12 0.10 0.11 0.11 0.17 0.14
1L-5 8 5/3/19 11:28:30 1717 2.38 0.00 0.00 0.12 0.10 0.11 0.11 0.17 0.14
1L-6 1 5/3/19 11:30:30 20.68 2.87 0.00 0.00 0.17 0.12 0.15 0.13 0.21 0.17
1L-6 2 5/3/19 11:31:30 20.68 2.87 0.00 0.00 0.17 0.12 0.15 0.13 0.22 0.17
1L-6 4 5/3/19 11:33:30 20.68 2.87 0.00 0.00 0.18 0.13 0.15 0.14 0.23 0.18
1L-6 8 5/3/19 11:37:30 20.68 2.87 0.00 0.00 0.18 0.13 0.16 0.14 0.24 0.19
1L-7 1 5/3/19 11:41:30 24.27 3.38 0.00 0.00 0.25 0.20 0.23 0.17 0.30 0.24
1L-7 2 5/3/19 11:42:30 24.27 3.38 0.00 0.00 0.27 0.22 0.24 0.18 0.30 0.24
1L-7 4 5/3/19 11:44:30 24.27 3.38 0.00 0.00 0.29 0.22 0.26 0.18 0.32 0.25
1L-7 8 5/3/19 11:48:30 24.27 3.38 0.00 0.00 0.31 0.22 0.26 0.17 0.30 0.24
1L-8 1 5/3/19 11:51:00 27.65 3.85 0.00 0.00 0.41 0.28 0.35 0.19 0.34 0.27
1L-8 2 5/3/19 11:52:00 27.65 3.85 0.00 0.00 0.42 0.29 0.36 0.20 0.35 0.27
1L-8 4 5/3/19 11:54:00 27.65 3.85 0.00 0.00 0.44 0.29 0.37 0.20 0.34 0.27
1L-8 8 5/3/19 11:58:00 27.65 3.85 0.00 0.00 0.46 0.30 0.38 0.20 0.34 0.27
1L-9 1 5/3/19 12:00:30 31.44 4.39 0.00 0.00 0.58 0.45 0.52 0.22 0.38 0.30
1L-9 2 5/3/19 12:01:30 31.44 4.39 0.00 0.00 0.59 0.49 0.54 0.22 0.38 0.30
1L-9 4 5/3/19 12:03:30 31.44 4.39 0.00 0.00 0.61 0.51 0.56 0.22 0.38 0.30
1L-9 8 5/3/19 12:07:30 31.44 4.39 0.00 0.00 0.68 0.51 0.60 0.22 0.38 0.30
1L-10 1 5/3/19 12:10:00 34.82 4.86 0.00 0.00 0.98 0.78 0.88 0.26 0.44 0.35
1L-10 2 5/3/19 12:11:00 34.82 4.86 0.00 0.00 1.04 0.81 0.93 0.26 0.43 0.35
1L-10 4 5/3/19 12:13:00 34.82 4.86 0.00 0.00 1.09 0.86 0.98 0.25 0.43 0.34
1L-10 8 5/3/19 12:17:00 34.82 4.86 0.00 0.00 1.15 0.87 1.01 0.25 0.43 0.34
1L-11 1 5/3/19 12:20:00 38.20 5.34 0.00 0.00 1.45 1.16 1.30 0.28 0.46 0.37
1L-11 2 5/3/19 12:21:00 38.20 5.34 0.00 0.00 1.53 1.23 1.38 0.28 0.48 0.38
1L-11 4 5/3/19 12:23:00 38.20 5.34 0.00 0.00 1.61 1.26 1.44 0.29 0.48 0.38
1L-11 8 5/3/19 12:27:00 38.20 5.34 0.00 0.00 1.68 1.27| 1.48 0.29 0.48 0.39
1L-12 1 5/3/19 12:30:00 41.71 5.83 0.00 0.00 2.64 1.38 2.01 0.32 0.56 0.44
1L-12 2 5/3/19 12:31:00 41.71 5.83 0.00 0.00 2.80 1.41 2.11 0.33 0.57 0.45
1L-12 4 5/3/19 12:33:00 41.71 5.83 0.00 0.00 2.95 1.43 2.19 0.33 0.57 0.45
1L-12 8 5/3/19 12:37:00 41.71 5.83 0.00 0.00 3.04 1.44 2.24 0.32 0.55 0.44
1L-13 1 5/3/19 12:40:00 45.09 6.31 0.00 0.00 4.18 1.54] 2.86 0.35 0.61 0.48
1L-13 2 5/3/19 12:41:00 45.09 6.31 0.00 0.00 4.36 1.57| 2.97 0.35 0.62 0.49
1L-13 4 5/3/19 12:43:00 45.09 6.31 0.00 0.00 4.40 1.59 3.00 0.35 0.62 0.48
1L-13 8 5/3/19 12:47:00 45.09 6.31 0.00 0.00 4.51 1.62 3.07 0.36 0.62 0.49
1L-14 1 5/3/19 12:50:00 48.68 6.81 0.00 0.00 6.15 1.83 3.99 0.39 0.67 0.53
1L-14 2 5/3/19 12:51:00 48.68 6.81 0.00 0.00 6.51 2.35 4.43 0.42 0.68 0.55
1L-14 4 5/3/19 12:53:00 48.68 6.81 0.00 0.00 6.55 2.38 4.47 0.42 0.69 0.55
1L-14 8 5/3/19 12:57:00 48.68 6.81 0.00 0.00 6.64 2.47 4.56 0.42 0.70 0.56
1L-15 1 5/3/19 13:00:30 51.71 7.24 0.00 0.00 7.90 3.56 5.73 0.47 0.77 0.62
1L-15 2 5/3/19 13:01:30 51.71 7.24 0.00 0.00 8.06 3.79 5.92 0.48 0.78 0.63
1L-15 4 5/3/19 13:03:30 51.71 7.24 0.00 0.00 8.12 3.87 6.00 0.48 0.79 0.63
1L-15 8 5/3/19 13:07:30 51.71 7.24 0.00 0.00 8.33 3.96 6.15 0.47 0.78 0.63
1L-16 1 5/3/19 13:10:00 55.43 7.76 0.00 0.00 9.46 5.24 7.35 0.51 0.83 0.67
1L-16 2 5/3/19 13:11:00 55.43 7.76 0.00 0.00 9.91 5.62 7.77 0.51 0.84 0.68
1L-16 4 5/3/19 13:13:00 55.43 7.76 0.00 0.00 10.26 5.84 8.05 0.52 0.85 0.68
1L-16 8 5/3/19 13:17:00 55.43 7.76 0.00 0.00 10.53 6.29 8.41 0.52 0.85 0.69
1L-17 1 5/3/19 13:20:00 58.88 8.25 0.00 0.00 11.75 7.73 9.74 0.56 0.91 0.73
1L-17 2 5/3/19 13:21:00 58.88 8.25 0.00 0.00 12.02 8.21 10.11 0.56 0.92 0.74
1L-17 4 5/3/19 13:23:00 58.88 8.25 0.00 0.00 12.08 8.33 10.21 0.56 0.92 0.74
1L-17 8 5/3/19 13:27:00 58.88 8.25 0.00 0.00 12.29 8.63 10.46] 0.58 0.94 0.76




ESCUELA COLOMBLANADE WGENERIA
Ul GaraTTo.

ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Embedded Pile Compression and Lower O-cell CompressionTelltales

TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell ECT Level 1 Lower Compression Telltales
Test Time Time Pressure| Load Pressure| Load A-1747397 | B-1747398 Average 1A-1433327 | 1B-08-23842] Average
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (mm) (mm) (mm) (mm) (mm) (mm)
1L-18 1 5/3/19 13:29:30 62.12 8.70 0.00 0.00 13.45 10.34 11.90 0.61 1.01 0.81
1L-18 2 5/3/19 13:30:30 62.12 8.70 0.00 0.00 13.70 10.99 12.34 0.63 1.03 0.83
1L-18 4 5/3/19 13:32:30 62.12 8.70 0.00 0.00 13.98 11.33 12.65 0.64 1.04 0.84
1L-18 8 5/3/19 13:36:30 62.12 8.70 0.00 0.00 14.14 11.49 12.81 0.64 1.04 0.84
1L-19 1 5/3/19 13:38:30 65.71 9.21 0.00 0.00 15.16 12.29 13.73 0.67 1.10 0.89
1L-19 2 5/3/19 13:39:30 65.71 9.21 0.00 0.00 15.21 12.51 13.86 0.68 1.1 0.90
1L-19 4 5/3/19 13:41:30 65.71 9.21 0.00 0.00 15.74 12.79 14.26 0.70 1.14 0.92
1L-19 8 5/3/19 13:45:30 65.71 9.21 0.00 0.00 15.90 13.30 14.60 0.71 1.16 0.94
1L-20 1 5/3/19 13:48:30 69.36 9.72 0.00 0.00 16.25 13.80 15.02 0.75 1.23 0.99
1L-20 2 5/3/19 13:49:30 69.36 9.72 0.00 0.00 16.41 14.16 15.29 0.76 1.24 1.00
1L-20 4 5/3/19 13:51:30 69.36 9.72 0.00 0.00 16.57 14.38 15.48 0.78 1.27 1.02
1L-20 8 5/3/19 13:55:30 69.36 9.72 0.00 0.00 16.69 14.86 15.77 0.79 1.30 1.04
1U-1 1 5/3/19 13:59:00 55.43 7.76 0.00 0.00 16.35 14.82 15.59 0.79 1.29 1.04
1U-1 2 5/3/19 14:00:00 55.43 7.76 0.00 0.00 16.32 14.83 15.57 0.79 1.28 1.03
1U-1 4 5/3/19 14:02:00 55.43 7.76 0.00 0.00 16.27 14.82 15.55 0.78 1.28 1.03
1U-2 1 5/3/19 14:04:00 41.09 5.74 0.00 0.00 15.74 14.71 15.23 0.72 1.18 0.95
1U-2 2 5/3/19 14:05:00 41.09 5.74 0.00 0.00 15.74 14.71 15.23 0.71 1.17 0.94
1U-2 4 5/3/19 14:07:00 41.09 5.74 0.00 0.00 15.73 14.71 15.22 0.71 1.15 0.93
1U-3 1 5/3/19 14:09:30 27.99 3.90 0.00 0.00 15.39 14.57 14.98 0.63 1.04 0.83
1U-3 2 5/3/19 14:10:30 27.99 3.90 0.00 0.00 15.40 14.57 14.98 0.62 1.03 0.83
1U-3 4 5/3/19 14:12:30 27.99 3.90 0.00 0.00 15.40 14.57 14.99 0.62 1.03 0.82
1U-4 1 5/3/19 14:14:30 14.20 1.96 0.00 0.00 15.00 14.39 14.70 0.55 0.86] 0.70
1U-4 2 5/3/19 14:15:30 14.20 1.96 0.00 0.00 15.02 14.39 14.70 0.55 0.86] 0.70
1U-4 4 5/3/19 14:17:30 14.20 1.96 0.00 0.00 14.94 14.37 14.65 0.53 0.84] 0.68
1U-5 1 5/3/19 14:19:30 0.00 0.00 0.00 0.00 14.28 13.66 13.97 0.41 0.63] 0.52
1U-5 2 5/3/19 14:20:30 0.00 0.00 0.00 0.00 14.28 13.53 13.91 0.41 0.63] 0.52
1U-5 4 5/3/19 14:22:30 0.00 0.00 0.00 0.00 14.29 13.53 13.91 0.41 0.63] 0.52
1U-5 8 5/3/19 14:26:30 0.00 0.00 0.00 0.00 14.30 13.52 13.91 0.42 0.65| 0.53
2L-1 1 5/3/19 14:49:30 0.00 0.00 3.52 0.47 14.29 13.52 13.90 0.36 0.55] 0.46
2L-1 2 5/3/19 14:50:30 0.00 0.00 3.52 0.47 14.29 13.52 13.90 0.36 0.55) 0.46
2L-1 4 5/3/19 14:52:30 0.00 0.00 3.52 0.47 14.29 13.52 13.90 0.36 0.56] 0.46
2L-1 8 5/3/19 14:56:30 0.00 0.00 3.52 0.47 14.29 13.51 13.90 0.36 0.55) 0.45
2L-2 1 5/3/19 14:59:00 0.00 0.00 7.24 1.00 14.29 13.52 13.91 0.34 0.51 0.43
2L-2 2 5/3/19 15:00:00 0.00 0.00 7.24 1.00 14.30 13.52 13.91 0.34 0.51 0.42
2L-2 4 5/3/19 15:02:00 0.00 0.00 7.24 1.00 14.29 13.52 13.91 0.33 0.50] 0.41
2L-2 8 5/3/19 15:06:00 0.00 0.00 7.24 1.00 14.29 13.51 13.90 0.33 0.49 0.41
2L-3 1 5/3/19 15:09:00 0.00 0.00 10.41 1.45 14.30 13.52 13.91 0.30 0.45] 0.38
2L-3 2 5/3/19 15:10:00 0.00 0.00 10.41 1.45 14.30 13.52 13.91 0.30 0.45) 0.38
2L-3 4 5/3/19 15:12:00 0.00 0.00 10.41 1.45 14.30 13.52 13.91 0.30 0.45 0.38
2L-3 8 5/3/19 15:16:00 0.00 0.00 10.41 1.45 14.29 13.52 13.91 0.30 0.44] 0.37
2L-4 1 5/3/19 15:18:30 0.00 0.00 13.93 1.95 14.30 13.51 13.91 0.27 0.39 0.33
2L-4 2 5/3/19 15:19:30 0.00 0.00 13.93 1.95 14.30 13.51 13.91 0.26 0.38] 0.32
2L-4 4 5/3/19 15:21:30 0.00 0.00 13.93 1.95 14.30 13.51 13.90 0.26 0.38] 0.32
2L-4 8 5/3/19 15:25:30 0.00 0.00 13.93 1.95 14.30 13.51 13.91 0.26 0.38] 0.32
2L-5 1 5/3/19 15:28:00 0.00 0.00 1717 2.41 14.30 13.51 13.91 0.24 0.33] 0.28
2L-5 2 5/3/19 15:29:00 0.00 0.00 1717 2.41 14.30 13.52 13.91 0.23 0.33] 0.28
2L-5 4 5/3/19 15:31:00 0.00 0.00 1717 2.41 14.30 13.52 13.91 0.23 0.33] 0.28
2L-5 8 5/3/19 15:35:00 0.00 0.00 1717 2.41 14.30 13.52 13.91 0.23 0.32 0.28
2L-6 1 5/3/19 15:37:30 0.00 0.00 20.82 2.93 14.30 13.52 13.91 0.22 0.30] 0.26
2L-6 2 5/3/19 15:38:30 0.00 0.00 20.82 2.93 14.30 13.51 13.91 0.22 0.29 0.25
2L-6 4 5/3/19 15:40:30 0.00 0.00 20.82 2.93 14.30 13.52 13.91 0.21 0.29 0.25
2L-6 8 5/3/19 15:44:30 0.00 0.00 20.82 2.93 14.30 13.52 13.91 0.21 0.28| 0.25
2L-7 1 5/3/19 15:47:30 0.00 0.00 24.13 3.40 14.31 13.52 13.91 0.18 0.24] 0.21
2L-7 2 5/3/19 15:48:30 0.00 0.00 24.13 3.40 14.31 13.51 13.91 0.17 0.23] 0.20
2L-7 4 5/3/19 15:50:30 0.00 0.00 24.13 3.40 14.31 13.51 13.91 0.17 0.23] 0.20
2L-7 8 5/3/19 15:54:30 0.00 0.00 24.13 3.40 14.30 13.51 13.91 0.17 0.22 0.20
2L-8 1 5/3/19 15:57:30 0.00 0.00 27.65 3.90 14.31 13.51 13.91 0.13 0.17] 0.15
2L-8 2 5/3/19 15:58:30 0.00 0.00 27.65 3.90 14.31 13.51 13.91 0.12 0.15] 0.14
2L-8 4 5/3/19 16:00:30 0.00 0.00 27.65 3.90 14.31 13.51 13.91 0.11 0.13] 0.12
2L-8 8 5/3/19 16:04:30 0.00 0.00 27.65 3.90 14.31 13.52 13.91 0.10 0.11 0.10
2L-9 1 5/3/19 16:07:30 0.00 0.00 31.03 4.38 14.31 13.52 13.91 0.06 0.05] 0.05
2L-9 2 5/3/19 16:08:30 0.00 0.00 31.03 4.38 14.31 13.52 13.91 0.06 0.04 0.05
2L-9 4 5/3/19 16:10:30 0.00 0.00 31.03 4.38 14.31 13.52 13.92 0.05 0.03] 0.04
2L-9 8 5/3/19 16:14:30 0.00 0.00 31.03 4.38 14.31 13.52 13.92 0.04 0.02 0.03
2L-10 1 5/3/19 16:17:00 0.00 0.00 34.47 4.87 14.31 13.52 13.91 0.01 -0.03 -0.01
2L-10 2 5/3/19 16:18:00 0.00 0.00 34.47 4.87 14.31 13.52 13.92 0.01 -0.03 -0.01
2L-10 4 5/3/19 16:20:00 0.00 0.00 34.47 4.87 14.31 13.52 13.91 0.00 -0.05 -0.02
2L-10 8 5/3/19 16:24:00 0.00 0.00 34.47 4.87 14.31 13.52 13.92 0.00 -0.06 -0.03
2L-11 1 5/3/19 16:27:00 0.00 0.00 38.34 5.42 14.32 13.52 13.92 -0.04 -0.12 -0.08




ESCUELA COLOMBLANADE WGENERIA
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ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Embedded Pile Compression and Lower O-cell CompressionTelltales

TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell ECT Level 1 Lower Compression Telltales
Test Time Time Pressure| Load Pressure| Load A-1747397 | B-1747398 Average 1A-1433327 | 1B-08-23842] Average
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (mm) (mm) (mm) (mm) (mm) (mm)
2L-11 2 5/3/19 16:28:00 0.00 0.00 38.34 5.42 14.32 13.52 13.92 -0.04 -0.13 -0.09
2L-11 4 5/3/19 16:30:00 0.00 0.00 38.34 5.42 14.32 13.52 13.92 -0.05 -0.14 -0.09
2L-11 8 5/3/19 16:34:00 0.00 0.00 38.34 5.42 14.31 13.52 13.92 -0.06 -0.15 -0.11
2L-12 1 5/3/19 16:37:00 0.00 0.00 41.30 5.84 14.32 13.52 13.92 -0.09 -0.20, -0.14
2L-12 2 5/3/19 16:38:00 0.00 0.00 41.30 5.84 14.32 13.52 13.92 -0.09 -0.21 -0.15
2L-12 4 5/3/19 16:40:00 0.00 0.00 41.30 5.84 14.32 13.52 13.92 -0.10 -0.22 -0.16
2L-12 8 5/3/19 16:44:00 0.00 0.00 41.30 5.84 14.32 13.52 13.92 -0.10 -0.23 -0.17
2L-13 1 5/3/19 16:46:00 0.00 0.00 44.47 6.29 14.32 13.52 13.92 -0.13 -0.27] -0.20
2L-13 2 5/3/19 16:47:00 0.00 0.00 44.47 6.29 14.32 13.52 13.92 -0.14 -0.28 -0.21
2L-13 4 5/3/19 16:49:00 0.00 0.00 44.47 6.29 14.32 13.52 13.92 -0.15 -0.29 -0.22
2L-13 8 5/3/19 16:53:00 0.00 0.00 44.47 6.29 14.32 13.52 13.92 -0.17 -0.32 -0.24
2L-14 1 5/3/19 16:55:00 0.00 0.00 48.26 6.83 14.33 13.51 13.92 -0.20 -0.37, -0.29
2L-14 2 5/3/19 16:56:00 0.00 0.00 48.26 6.83 14.33 13.51 13.92 -0.21 -0.38, -0.29
2L-14 4 5/3/19 16:58:00 0.00 0.00 48.26 6.83 14.33 13.51 13.92 -0.23 -0.42 -0.32
2L-14 8 5/3/19 17:02:00 0.00 0.00 48.26 6.83 14.32 13.51 13.92 -0.25 -0.46 -0.35
2L-15 1 5/3/19 17:05:30 0.00 0.00 51.85 7.34 14.33 13.51 13.92 -0.30 -0.54 -0.42
2L-15 2 5/3/19 17:06:30 0.00 0.00 51.85 7.34 14.33 13.51 13.92 -0.31 -0.55 -0.43
2L-15 4 5/3/19 17:08:30 0.00 0.00 51.85 7.34 14.33 13.51 13.92 -0.32 -0.57, -0.44
2L-15 8 5/3/19 17:12:30 0.00 0.00 51.85 7.34 14.33 13.51 13.92 -0.33 -0.59 -0.46
2L-16 1 5/3/19 17:14:30 0.00 0.00 54.81 7.76 14.33 13.51 13.92 -0.37 -0.65 -0.51
2L-16 2 5/3/19 17:15:30 0.00 0.00 54.81 7.76 14.33 13.51 13.92 -0.37 -0.66 -0.52
2L-16 4 5/3/1917:17:30 0.00 0.00 54.81 7.76 14.33 13.51 13.92 -0.39 -0.68, -0.53
2L-16 8 5/3/19 17:21:30 0.00 0.00 54.81 7.76 14.33 13.51 13.92 -0.40 -0.71 -0.56
2L-17 1 5/3/19 17:25:00 0.00 0.00 58.88 8.33 14.34 13.52 13.93 -0.45 -0.78, -0.62
2L-17 2 5/3/19 17:26:00 0.00 0.00 58.88 8.33 14.34 13.51 13.92 -0.46 -0.80, -0.63
2L-17 4 5/3/19 17:28:00 0.00 0.00 58.88 8.33 14.33 13.51 13.92 -0.47 -0.83 -0.65
2L-17 8 5/3/19 17:32:00 0.00 0.00 58.88 8.33 14.33 13.51 13.92 -0.49 -0.86) -0.67
2L-18 1 5/3/19 17:34:30 0.00 0.00 62.05 8.78 14.34 13.52 13.93 -0.54 -0.93 -0.73
2L-18 2 5/3/19 17:35:30 0.00 0.00 62.05 8.78 14.34 13.52 13.93 -0.55 -0.95 -0.75
2L-18 4 5/3/19 17:37:30 0.00 0.00 62.05 8.78 14.34 13.52 13.93 -0.56 -0.97, -0.76
2L-18 8 5/3/19 17:41:30 0.00 0.00 62.05 8.78 14.34 13.52 13.93 -0.59 -1.01 -0.80
2L-19 1 5/3/19 17:43:30 0.00 0.00 65.43 9.26 14.34 13.52 13.93 -0.62 -1.07, -0.85
2L-19 2 5/3/19 17:44:30 0.00 0.00 65.43 9.26 14.34 13.52 13.93 -0.63 -1.09 -0.86
2L-19 4 5/3/19 17:46:30 0.00 0.00 65.43 9.26 14.34 13.52 13.93 -0.65 -1.12 -0.89
2L-19 8 5/3/19 17:50:30 0.00 0.00 65.43 9.26 14.34 13.52 13.93 -0.67 -1.15 -0.91
2L-20 1 5/3/19 17:52:30 0.00 0.00 68.88 9.75 14.35 13.52 13.93 -0.72 -1.22 -0.97
2L-20 2 5/3/19 17:53:30 0.00 0.00 68.88 9.75 14.35 13.51 13.93 -0.73 -1.24 -0.98
2L-20 4 5/3/19 17:55:30 0.00 0.00 68.88 9.75 14.34 13.51 13.93 -0.75 -1.27, -1.01
2L-20 8 5/3/19 17:59:30 0.00 0.00 68.88 9.75 14.34 13.51 13.93 -0.77 -1.30, -1.03
2L-21 1 5/3/19 18:04:00 0.00 0.00 72.67 10.29 14.35 13.51 13.93 -0.83 -1.40 -1.11
2L-21 2 5/3/19 18:05:00 0.00 0.00 72.67 10.29 14.35 13.51 13.93 -0.84 -1.42 -1.13
2L-21 4 5/3/19 18:07:00 0.00 0.00 72.67 10.29 14.35 13.51 13.93 -0.86 -1.45 -1.15
2L-21 8 5/3/19 18:11:00 0.00 0.00 72.67 10.29 14.35 13.51 13.93 -0.88 -1.48 -1.18
2L-22 1 5/3/19 18:13:00 0.00 0.00 76.26 10.80 14.35 13.51 13.93 -0.94 -1.58 -1.26
2L-22 2 5/3/19 18:14:00 0.00 0.00 76.26 10.80 14.35 13.51 13.93 -0.96 -1.61 -1.28
2L-22 4 5/3/19 18:16:00 0.00 0.00 76.26 10.80 14.35 13.51 13.93 -0.98 -1.63 -1.31
2L-22 8 5/3/19 18:20:00 0.00 0.00 76.26 10.80 14.35 13.51 13.93 -1.01 -1.68, -1.35
2L-23 1 5/3/19 18:23:00 0.00 0.00 79.29 11.28 14.35 13.51 13.93 -1.07 -1.77 -1.42
2L-23 2 5/3/19 18:24:00 0.00 0.00 79.29 11.28 14.35 13.51 13.93 -1.08 -1.79 -1.44
2L-28 4 5/3/19 18:26:00 0.00 0.00 79.29 11.23 14.35 13.51 13.93 -1.10 -1.83 -1.47
2L-28 8 5/3/19 18:30:00 0.00 0.00 79.29 11.23 14.35 13.51 13.93 -1.14 -1.88 -1.51
2L-24 1 5/3/19 18:32:30 0.00 0.00 82.88 11.74 14.36 13.51 13.93 -1.20 -1.98 -1.59
2L-24 2 5/3/19 18:33:30 0.00 0.00 82.88 11.74 14.36 13.51 13.93 -1.22 -2.01 -1.62
2L-24 4 5/3/19 18:35:30 0.00 0.00 82.88 11.74 14.36 13.51 13.93 -1.25 -2.06 -1.65
2L-24 8 5/3/19 18:39:30 0.00 0.00 82.88 11.74 14.36 13.51 13.93 -1.28 -2.11 -1.70
2L-25 1 5/3/19 18:43:00 0.00 0.00 86.05 12.19 14.36 13.51 13.94 -1.36 -2.24 -1.80
2L-25 2 5/3/19 18:44:00 0.00 0.00 86.05 12.19 14.36 13.51 13.93 -1.38 -2.27, -1.82
2L-25 4 5/3/19 18:46:00 0.00 0.00 86.05 12.19 14.36 13.52 13.94 -1.40 -2.31 -1.86
2L-25 8 5/3/19 18:50:00 0.00 0.00 86.05 12.19 14.36 13.51 13.93 -1.44 -2.36 -1.90
2L-26 1 5/3/19 18:53:00 0.00 0.00 89.77 12.72 14.36 13.51 13.94 -1.52 -2.50 -2.01
2L-26 2 5/3/19 18:54:00 0.00 0.00 89.77 12.72 14.36 13.52 13.94 -1.55 -2.54 -2.04
2L-26 4 5/3/19 18:56:00 0.00 0.00 89.77 12.72 14.36 13.52 13.94 -1.58 -2.60 -2.09
2L-26 8 5/3/19 19:00:00 0.00 0.00 89.77 12.72 14.36 13.52 13.94 -1.63 -2.67| -2.15
2U-1 1 5/3/19 19:02:30 0.00 0.00 70.88 10.04 14.31 13.51 13.91 -1.61 -2.66 -2.13
2U-1 2 5/3/19 19:03:30 0.00 0.00 70.88 10.04 14.31 13.51 13.91 -1.61 -2.65 -2.13
2U-1 4 5/3/19 19:05:30 0.00 0.00 70.88 10.04 14.31 13.51 13.91 -1.60 -2.65) -2.13
2U-2 1 5/3/19 19:08:00 0.00 0.00 53.71 7.60 14.24 13.50 13.87 -1.52 -2.55 -2.03
2U-2 2 5/3/19 19:09:00 0.00 0.00 53.71 7.60 14.24 13.50 13.87 -1.52 -2.54 -2.03
2U-2 4 5/3/19 19:11:00 0.00 0.00 53.71 7.60 14.24 13.50 13.87 -1.52 -2.54 -2.03




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Embedded Pile Compression and Lower O-cell CompressionTelltales

TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell ECT Level 1 Lower Compression Telltales
Test Time Time Pressure| Load Pressure| Load A-1747397 | B-1747398 Average 1A-1433327 | 1B-08-23842] Average
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (mm) (mm) (mm) (mm) (mm) (mm)

2U-3 1 5/3/19 19:13:30 0.00 0.00 35.23 4.98 14.18 13.49 13.83 -1.38 2.35 -1.86
2U-3 2 5/3/19 19:14:30 0.00 0.00 35.23 4.98 14.18 13.49 13.83 -1.38 2.34 -1.86
2U-3 4 5/3/19 19:16:30 0.00 0.00 35.23 4.98 14.18 13.49 13.83 -1.37 2.34 -1.85
2U-4 1 5/3/19 19:19:00 0.00 0.00 17.44 2.45 14.12 13.48 13.80 -1.21 2.05 -1.63
2U-4 2 5/3/19 19:20:00 0.00 0.00 17.44 2.45 14.12 13.48 13.80 -1.20 2.05 -1.63
2U-4 4 5/3/19 19:22:00 0.00 0.00 17.44 2.45 14.12 13.48 13.80 -1.20 2.04 -1.62
2U-5 1 5/3/19 19:24:30 0.00 0.00 0.00 0.00 14.07 13.48 13.77 -0.97 1.70 -1.34
2U-5 2 5/3/19 19:25:30 0.00 0.00 0.00 0.00 14.07 13.47 13.77 -0.97 1.69 -1.33
2U-5 4 5/3/19 19:27:30 0.00 0.00 0.00 0.00 14.07 13.47 13.77 -0.96 1.68] -1.32
2U-5 8 5/3/19 19:31:30 0.00 0.00 0.00 0.00 14.08 13.47 13.78 -0.95 1.67 -1.31




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE

BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Lower O-cell Expansion
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Lower O-cell Expansion
Test Time Time Pressure| Load |Pressure| Load 1A-1844379 | 1B-1844380 | 1C-1844381 | 1D-1844382 Average
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (mm) (mm) (mm) (mm) (mm)
1L-0 - 5/3/19 10:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1L-1 1 5/3/19 10:41:00 4.48 0.59 0.00 0.00 0.53 0.66 0.64 0.66 0.62
1L-1 2 5/3/19 10:42:00 4.48 0.59 0.00 0.00 0.53 0.66 0.64 0.66 0.62
1L-1 4 5/3/19 10:44:00 4.48 0.59 0.00 0.00 0.53 0.66 0.64 0.66 0.62
1L-1 8 5/3/19 10:48:00 4.48 0.59 0.00 0.00 0.53 0.66 0.64 0.66 0.62
1L-2 1 5/3/19 10:52:00 6.83 0.92 0.00 0.00 0.56 0.66 0.64 0.66 0.63
1L-2 2 5/3/19 10:53:00 6.83 0.92 0.00 0.00 0.56 0.66 0.64 0.66 0.63
1L-2 4 5/3/19 10:55:00 6.83 0.92 0.00 0.00 0.56 0.66 0.64 0.66 0.63
1L-2 8 5/3/19 10:59:00 6.83 0.92 0.00 0.00 0.56 0.66 0.64 0.66 0.63
1L-3 1 5/3/19 11:02:00 10.34 1.42 0.00 0.00 0.67 0.69 0.75 0.71 0.70
1L-3 2 5/3/19 11:03:00 10.34 1.42 0.00 0.00 0.69 0.72 0.77 0.72 0.73
1L-3 4 5/3/19 11:05:00 10.34 1.42 0.00 0.00 0.73 0.78 0.81 0.78 0.77
1L-3 8 5/3/19 11:09:00 10.34 1.42 0.00 0.00 0.78 0.84 0.84 0.86 0.83
1L-4 1 5/3/19 11:12:30 13.58 1.87 0.00 0.00 1.14 1.19 1.22 1.22 1.19
1L-4 2 5/3/19 11:13:30 13.58 1.87 0.00 0.00 1.15 1.19 1.22 1.22 1.20
1L-4 4 5/3/19 11:15:30 13.58 1.87 0.00 0.00 1.18 1.19 1.25 1.23 1.21
1L-4 8 5/3/19 11:19:30 13.58 1.87 0.00 0.00 1.20 1.25 1.26 1.33 1.26)
1L-5 1 5/3/19 11:21:30 1717 2.38 0.00 0.00 1.63 1.70 1.69 1.68 1.68
1L-5 2 5/3/19 11:22:30 17.17 2.38 0.00 0.00 1.67 1.75 1.72 1.75 1.72
1L-5 4 5/3/19 11:24:30 1717 2.38 0.00 0.00 1.72 1.78 1.79 1.83 1.78
1L-5 8 5/3/19 11:28:30 17.17 2.38 0.00 0.00 1.79 1.81 1.87 1.86 1.83
1L-6 1 5/3/19 11:30:30 20.68 2.87| 0.00 0.00 2.31 2.40 2.38 2.44 2.38
1L-6 2 5/3/19 11:31:30 20.68 2.87 0.00 0.00 2.41 2.49 2.50 2.48 2.47
1L-6 4 5/3/19 11:33:30 20.68 2.87| 0.00 0.00 2.57 2.65 2.64 2.67 2.63
1L-6 8 5/3/19 11:37:30 20.68 2.87 0.00 0.00 2.85 2.92 2.91 2.93 2.90
1L-7 1 5/3/19 11:41:30 24.27 3.38 0.00 0.00 7.80 7.91 7.92 7.93 7.89
1L-7 2 5/3/19 11:42:30 24.27 3.38 0.00 0.00 8.95 9.05 9.05 9.07 9.03
1L-7 4 5/3/19 11:44:30 24.27 3.38 0.00 0.00 10.01 10.17 10.13 10.15 10.11
1L-7 8 5/3/19 11:48:30 24.27 3.38 0.00 0.00 10.56 10.66 10.68 10.66 10.64
1L-8 1 5/3/19 11:51:00 27.65 3.85 0.00 0.00 14.03 14.16 14.13 14.15 14.12
1L-8 2 5/3/19 11:52:00 27.65 3.85 0.00 0.00 15.06 15.18 15.14 15.17 15.14]
1L-8 4 5/3/19 11:54:00 27.65 3.85 0.00 0.00 16.08 16.21 16.19 16.16 16.16]
1L-8 8 5/3/19 11:58:00 27.65 3.85 0.00 0.00 16.96 17.00 17.04 17.05 17.01
1L-9 1 5/3/19 12:00:30 31.44 4.39 0.00 0.00 22.12 22.32 22.27 22.18 22.22
1L-9 2 5/3/19 12:01:30 31.44 4.39 0.00 0.00 23.77 23.81 23.86 23.83 23.82
1L-9 4 5/3/19 12:03:30 31.44 4.39 0.00 0.00 25.21 25.34 25.32 25.31 25.30
1L-9 8 5/3/19 12:07:30 31.44 4.39 0.00 0.00 26.27 26.41 26.37 26.34 26.35
1L-10 1 5/3/19 12:10:00 34.82 4.86 0.00 0.00 32.55 32.71 32.70 32.64 32.65
1L-10 2 5/3/19 12:11:00 34.82 4.86 0.00 0.00 33.29 33.48 33.47 33.37| 33.40
1L-10 4 5/3/19 12:13:00 34.82 4.86 0.00 0.00 34.37 34.53 34.48 34.43 34.45
1L-10 8 5/3/19 12:17:00 34.82 4.86 0.00 0.00 35.13 35.32 35.24 35.20 35.22
1L-11 1 5/3/19 12:20:00 38.20 5.34] 0.00 0.00 40.05 40.24 40.22 40.12 40.16
1L-11 2 5/3/19 12:21:00 38.20 5.34 0.00 0.00 41.62 41.80 41.83 41.72 41.74
1L-11 4 5/3/19 12:23:00 38.20 5.34] 0.00 0.00 42.48 42.66 42.72 42.50 42.59
1L-11 8 5/3/19 12:27:00 38.20 5.34 0.00 0.00 43.03 43.15 43.22 43.09 43.12
1L-12 1 5/3/19 12:30:00 41.71 5.83 0.00 0.00 48.08 48.18 48.33 48.17, 48.19
1L-12 2 5/3/19 12:31:00 41.71 5.83 0.00 0.00 49.41 49.51 49.66 49.49 49.52
1L-12 4 5/3/19 12:33:00 41.71 5.83 0.00 0.00 50.28 50.38 50.53 50.19 50.35
1L-12 8 5/3/19 12:37:00 41.71 5.83 0.00 0.00 50.80 50.96 51.01 50.85 50.90
1L-13 1 5/3/19 12:40:00 45.09 6.31 0.00 0.00 54.80 54.94 55.12 54.84 54.93
1L-13 2 5/3/19 12:41:00 45.09 6.31 0.00 0.00 56.31 56.51 56.63 56.29 56.43
1L-13 4 5/3/19 12:43:00 45.09 6.31 0.00 0.00 56.77 56.96 57.07 56.73 56.88
1L-13 8 5/3/19 12:47:00 45.09 6.31 0.00 0.00 57.51 57.64 57.86 57.59 57.65
1L-14 1 5/3/19 12:50:00 48.68 6.81 0.00 0.00 61.52 61.66 61.80 61.58 61.64
1L-14 2 5/3/19 12:51:00 48.68 6.81 0.00 0.00 63.29 63.49 63.69 63.35 63.46
1L-14 4 5/3/19 12:53:00 48.68 6.81 0.00 0.00 63.94 64.21 64.26 63.91 64.08
1L-14 8 5/3/19 12:57:00 48.68 6.81 0.00 0.00 64.44 64.65 64.77 64.58 64.61
1L-15 1 5/3/19 13:00:30 51.71 7.24 0.00 0.00 69.23 69.41 69.62 69.36 69.40
1L-15 2 5/3/19 13:01:30 51.71 7.24 0.00 0.00 70.18 70.36 70.48 70.20 70.31
1L-15 4 5/3/19 13:03:30 51.71 7.24 0.00 0.00 70.60 70.75 71.07 70.63 70.76
1L-15 8 5/3/19 13:07:30 51.71 7.24 0.00 0.00 71.01 71.16 71.40 71.09 71.16
1L-16 1 5/3/19 13:10:00 55.43 7.76 0.00 0.00 74.68 75.12 75.17 74.81 74.94
1L-16 2 5/3/19 13:11:00 55.43 7.76 0.00 0.00 76.25 76.30 76.63 76.33 76.38
1L-16 4 5/3/19 13:13:00 55.43 7.76 0.00 0.00 77.52 77.58 77.96 77.50 77.64
1L-16 8 5/3/19 13:17:00 55.43 7.76 0.00 0.00 78.28 78.34 78.69 78.41 78.43
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MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
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BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Lower O-cell Expansion
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Lower O-cell Expansion
Test Time Time Pressure| Load |Pressure| Load 1A-1844379 | 1B-1844380 | 1C-1844381 | 1D-1844382 Average
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (mm) (mm) (mm) (mm) (mm)
1L-17 1 5/3/19 13:20:00 58.88 8.25 0.00 0.00 81.89 82.17 82.42 81.92 82.10
1L-17 2 5/3/19 13:21:00 58.88 8.25 0.00 0.00 83.74 83.86 84.25 83.73 83.90
1L-17 4 5/3/19 13:23:00 58.88 8.25 0.00 0.00 84.65 84.66 85.10 84.65 84.76
1L-17 8 5/3/19 13:27:00 58.88 8.25 0.00 0.00 85.72 85.75 86.14 85.67 85.82
1L-18 1 5/3/19 13:29:30 62.12 8.70 0.00 0.00 90.72 90.93 91.28 90.82 90.94
1L-18 2 5/3/19 13:30:30 62.12 8.70 0.00 0.00 92.89 93.26 93.51 92.84 93.12
1L-18 4 5/3/19 13:32:30 62.12 8.70 0.00 0.00 94.34 94.76 94.92 94.12 94.53
1L-18 8 5/3/19 13:36:30 62.12 8.70 0.00 0.00 95.17 95.42 95.76 95.08 95.35
1L-19 1 5/3/19 13:38:30 65.71 9.21 0.00 0.00 98.41 98.65 98.97 98.46 98.62
1L-19 2 5/3/19 13:39:30 65.71 9.21 0.00 0.00 99.91 100.26 100.57 100.10 100.21
1L-19 4 5/3/19 13:41:30 65.71 9.21 0.00 0.00 101.84 102.23 102.52 101.88 102.12
1L-19 8 5/3/19 13:45:30 65.71 9.21 0.00 0.00 102.80 103.09 103.51 102.80 103.05
1L-20 1 5/3/19 13:48:30 69.36 9.72 0.00 0.00 106.72 107.03 107.48 106.80 107.01
1L-20 2 5/3/19 13:49:30 69.36 9.72 0.00 0.00 108.26 108.51 109.02 108.32 108.53
1L-20 4 5/3/19 13:51:30 69.36 9.72 0.00 0.00 110.48 110.56 111.14 110.56 110.68,
1L-20 8 5/3/19 13:55:30 69.36 9.72 0.00 0.00 111.56 111.91 112.30 111.57 111.84
1U-1 1 5/3/19 13:59:00 55.43 7.76 0.00 0.00 111.21 112.15 112.27 111.84] 111.86]
1U-1 2 5/3/19 14:00:00 55.43 7.76 0.00 0.00 111.20 112.14 112.27 111.84 111.86
1U-1 4 5/3/19 14:02:00 55.43 7.76 0.00 0.00 111.20 112.15 112.27 111.84] 111.86)
1U-2 1 5/3/19 14:04:00 41.09 5.74 0.00 0.00 110.15 111.59 111.24 111.05 111.01
1U-2 2 5/3/19 14:05:00 41.09 5.74 0.00 0.00 110.13 111.58 111.25 111.02 111.00
1U-2 4 5/3/19 14:07:00 41.09 5.74 0.00 0.00 110.12 111.57 111.25 111.02 110.99
1U-3 1 5/3/19 14:09:30 27.99 3.90 0.00 0.00 108.76 110.07 109.79 109.63 109.56
1U-8 2 5/3/19 14:10:30 27.99 3.90 0.00 0.00 108.74 110.08 109.74 109.61 109.54
1U-3 4 5/3/19 14:12:30 27.99 3.90 0.00 0.00 108.72 110.07 109.73 109.61 109.53]
1U-4 1 5/3/19 14:14:30 14.20 1.96 0.00 0.00 106.70 107.82 107.75 107.53 107.45
1U-4 2 5/3/19 14:15:30 14.20 1.96 0.00 0.00 106.68 107.83 107.72 107.52 107.44
1U-4 4 5/3/19 14:17:30 14.20 1.96 0.00 0.00 106.50 107.83 107.50 107.32 107.29
1U-5 1 5/3/19 14:19:30 0.00 0.00 0.00 0.00 102.94 104.25 103.81 103.62 103.66)
1U-5 2 5/3/19 14:20:30 0.00 0.00 0.00 0.00 102.83 104.17 103.74 103.52 103.57,
1U-5 4 5/3/19 14:22:30 0.00 0.00 0.00 0.00 102.72 104.11 103.67 103.36 103.47|
1U-5 8 5/3/19 14:26:30 0.00 0.00 0.00 0.00 102.63 104.04 103.56 103.27| 103.38|
2L-1 1 5/3/19 14:49:30 0.00 0.00 3.52 0.47] 102.40 103.84 103.34 103.09 103.17]
2L-1 2 5/3/19 14:50:30 0.00 0.00 3.52 0.47 102.40 103.84 103.34 103.09 103.17,
2L-1 4 5/3/19 14:52:30 0.00 0.00 3.52 0.47| 102.40 103.84 103.34 103.09 103.17|
2L-1 8 5/3/19 14:56:30 0.00 0.00 3.52 0.47 102.37 103.84 103.33 103.07 103.15
2L-2 1 5/3/19 14:59:00 0.00 0.00 7.24 1.00 102.36 103.82 103.34 103.06 103.15
2L-2 2 5/3/19 15:00:00 0.00 0.00 7.24 1.00 102.35 103.82 103.33 103.07 103.14
2L-2 4 5/3/19 15:02:00 0.00 0.00 7.24 1.00 102.35 103.82 103.33 103.06 103.14]
2L-2 8 5/3/19 15:06:00 0.00 0.00 7.24 1.00 102.33 103.81 103.24 103.06 103.11
2L-3 1 5/3/19 15:09:00 0.00 0.00 10.41 1.45 102.31 103.80 103.24 103.06 103.10
2L-3 2 5/3/19 15:10:00 0.00 0.00 10.41 1.45 102.31 103.80 103.24 103.06 103.10
2L-3 4 5/3/19 15:12:00 0.00 0.00 10.41 1.45 102.30 103.80 103.24 103.05 103.10
2L-3 8 5/3/19 15:16:00 0.00 0.00 10.41 1.45 102.29 103.79 103.23 103.05 103.09
2L-4 1 5/3/19 15:18:30 0.00 0.00 13.93 1.95 102.27 103.79 103.23 102.93 103.05)
2L-4 2 5/3/19 15:19:30 0.00 0.00 13.93 1.95 102.26 103.79 103.23 102.93 103.05
2L-4 4 5/3/19 15:21:30 0.00 0.00 13.93 1.95 102.25 103.79 103.12 102.86 103.00
2L-4 8 5/3/19 15:25:30 0.00 0.00 13.93 1.95 102.25 103.79 103.12 102.85 103.00
2L-5 1 5/3/19 15:28:00 0.00 0.00 17.17 2.41 102.22 103.72 103.12 102.85 102.98
2L-5 2 5/3/19 15:29:00 0.00 0.00 17.17 2.41 102.22 103.71 103.11 102.84 102.97
2L-5 4 5/3/19 15:31:00 0.00 0.00 17.17 2.41 102.20 103.71 103.12 102.84] 102.97|
2L-5 8 5/3/19 15:35:00 0.00 0.00 17.17 2.41 102.19 103.71 103.11 102.85 102.96
2L-6 1 5/3/19 15:37:30 0.00 0.00 20.82 2.93 102.15 103.71 103.11 102.84] 102.95
2L-6 2 5/3/19 15:38:30 0.00 0.00 20.82 2.93 102.15 103.70 103.11 102.85 102.95
2L-6 4 5/3/19 15:40:30 0.00 0.00 20.82 2.93 102.13 103.59 103.08 102.77| 102.89
2L-6 8 5/3/19 15:44:30 0.00 0.00 20.82 2.93 102.11 103.60 103.08 102.78 102.89
2L-7 1 5/3/19 15:47:30 0.00 0.00 24.13 3.40 102.07 103.55 103.07 102.76 102.86)
2L-7 2 5/3/19 15:48:30 0.00 0.00 24.13 3.40 102.07 103.55 103.08 102.76 102.86
2L-7 4 5/3/19 15:50:30 0.00 0.00 24.13 3.40 102.06 103.54 102.99 102.76 102.84
2L-7 8 5/3/19 15:54:30 0.00 0.00 24.13 3.40 102.04 103.53 102.99 102.69 102.81
2L-8 1 5/3/19 15:57:30 0.00 0.00 27.65 3.90 102.01 103.53 102.99 102.69 102.80
2L-8 2 5/3/19 15:58:30 0.00 0.00 27.65 3.90 102.00 103.52 102.99 102.69 102.80
2L-8 4 5/3/19 16:00:30 0.00 0.00 27.65 3.90 101.99 103.51 102.99 102.65 102.78,
2L-8 8 5/3/19 16:04:30 0.00 0.00 27.65 3.90 101.98 103.51 102.98 102.63 102.77,
2L-9 1 5/3/19 16:07:30 0.00 0.00 31.03 4.38 101.94 103.47 102.81 102.61 102.71




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE

BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Lower O-cell Expansion
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Lower O-cell Expansion
Test Time Time Pressure| Load |Pressure| Load 1A-1844379 | 1B-1844380 | 1C-1844381 | 1D-1844382 Average
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (mm) (mm) (mm) (mm) (mm)
2L-9 2 5/3/19 16:08:30 0.00 0.00 31.03 4.38 101.94 103.47 102.82 102.61 102.71
2L-9 4 5/3/19 16:10:30 0.00 0.00 31.03 4.38 101.93 103.47 102.82 102.61 102.71
2L-9 8 5/3/19 16:14:30 0.00 0.00 31.03 4.38 101.91 103.40 102.81 102.55 102.67|
2L-10 1 5/3/19 16:17:00 0.00 0.00 34.47 4.87| 101.87 103.39 102.78 102.52 102.64
2L-10 2 5/3/19 16:18:00 0.00 0.00 34.47 4.87 101.87 103.39 102.77 102.53 102.64
2L-10 4 5/3/19 16:20:00 0.00 0.00 34.47 4.87| 101.85 103.37 102.76 102.53 102.63
2L-10 8 5/3/19 16:24:00 0.00 0.00 34.47 4.87 101.84 103.37 102.75 102.50 102.62,
2L-11 1 5/3/19 16:27:00 0.00 0.00 38.34 5.42 101.80 103.35 102.73 102.49 102.59
2L-11 2 5/3/19 16:28:00 0.00 0.00 38.34 5.42 101.79 103.32 102.72 102.49 102.58,
2L-11 4 5/3/19 16:30:00 0.00 0.00 38.34 5.42 101.77 103.32 102.70 102.50 102.57,
2L-11 8 5/3/19 16:34:00 0.00 0.00 38.34 5.42 101.75 103.31 102.66 102.43 102.54]
2L-12 1 5/3/19 16:37:00 0.00 0.00 41.30 5.84 101.72 103.30 102.65 102.43 102.53
2L-12 2 5/3/19 16:38:00 0.00 0.00 41.30 5.84] 101.70 103.31 102.66 102.42 102.52
2L-12 4 5/3/19 16:40:00 0.00 0.00 41.30 5.84 101.70 103.30 102.58 102.42 102.50
2L-12 8 5/3/19 16:44:00 0.00 0.00 41.30 5.84 101.68 103.29 102.58 102.40 102.49
2L-13 1 5/3/19 16:46:00 0.00 0.00 44.47 6.29 101.65 103.28 102.56 102.32 102.45]
2L-13 2 5/3/19 16:47:00 0.00 0.00 44.47 6.29 101.63 103.27 102.54 102.31 102.44
2L-13 4 5/3/19 16:49:00 0.00 0.00 44.47 6.29 101.62 103.26 102.53 102.32 102.43
2L-13 8 5/3/19 16:53:00 0.00 0.00 44.47 6.29 101.59 102.97 102.52 102.31 102.35]
2L-14 1 5/3/19 16:55:00 0.00 0.00 48.26 6.83 101.55 102.97 102.49 102.19 102.30
2L-14 2 5/3/19 16:56:00 0.00 0.00 48.26 6.83 101.54 102.96 102.45 102.19 102.29
2L-14 4 5/3/19 16:58:00 0.00 0.00 48.26 6.83 101.51 102.97 102.40 102.17 102.26
2L-14 8 5/3/19 17:02:00 0.00 0.00 48.26 6.83 101.47 102.97 102.36 102.17| 102.24]
2L-15 1 5/3/19 17:05:30 0.00 0.00 51.85 7.34 101.43 102.86 102.33 102.04 102.16
2L-15 2 5/3/19 17:06:30 0.00 0.00 51.85 7.34 101.40 102.86 102.31 102.03 102.15)
2L-15 4 5/3/19 17:08:30 0.00 0.00 51.85 7.34 101.38 102.85 102.28 102.00 102.13
2L-15 8 5/3/19 17:12:30 0.00 0.00 51.85 7.34] 101.36 102.84 102.26 101.96 102.10)
2L-16 1 5/3/19 17:14:30 0.00 0.00 54.81 7.76 101.32 102.84 102.25 101.96 102.09
2L-16 2 5/3/19 17:15:30 0.00 0.00 54.81 7.76 101.31 102.67 102.17 101.95 102.02
2L-16 4 5/3/19 17:17:30 0.00 0.00 54.81 7.76 101.29 102.67 102.16 101.94 102.01
2L-16 8 5/3/19 17:21:30 0.00 0.00 54.81 7.76 101.26 102.67 102.14 101.91 102.00]
2L-17 1 5/3/19 17:25:00 0.00 0.00 58.88 8.33 101.21 102.68 102.03 101.87 101.95
2L-17 2 5/3/19 17:26:00 0.00 0.00 58.88 8.33 101.19 102.57 102.03 101.87| 101.91
2L-17 4 5/3/19 17:28:00 0.00 0.00 58.88 8.33 101.16 102.57 102.02 101.83 101.90
2L-17 8 5/3/19 17:32:00 0.00 0.00 58.88 8.33 101.13 102.57 102.02 101.82 101.89
2L-18 1 5/3/19 17:34:30 0.00 0.00 62.05 8.78 101.06 102.55 101.89 101.77 101.82
2L-18 2 5/3/19 17:35:30 0.00 0.00 62.05 8.78 101.05 102.55 101.90 101.77| 101.82
2L-18 4 5/3/19 17:37:30 0.00 0.00 62.05 8.78 101.03 102.39 101.89 101.69 101.75
2L-18 8 5/3/19 17:41:30 0.00 0.00 62.05 8.78 100.98 102.40 101.84 101.67| 101.72)
2L-19 1 5/3/19 17:43:30 0.00 0.00 65.43 9.26 100.93 102.39 101.78 101.60 101.68
2L-19 2 5/3/19 17:44:30 0.00 0.00 65.43 9.26 100.92 102.32 101.78 101.61 101.66)
2L-19 4 5/3/19 17:46:30 0.00 0.00 65.43 9.26 100.89 102.31 101.74 101.57 101.63
2L-19 8 5/3/19 17:50:30 0.00 0.00 65.43 9.26 100.85 102.30 101.71 101.49 101.59
2L-20 1 5/3/19 17:52:30 0.00 0.00 68.88 9.75 100.77 102.21 101.63 101.43 101.51
2L-20 2 5/3/19 17:53:30 0.00 0.00 68.88 9.75 100.76 102.20 101.62 101.43 101.51
2L-20 4 5/3/19 17:55:30 0.00 0.00 68.88 9.75 100.72 102.18 101.55 101.39 101.46
2L-20 8 5/3/19 17:59:30 0.00 0.00 68.88 9.75 100.67 102.13 101.52 101.32 101.41
2L-21 1 5/3/19 18:04:00 0.00 0.00 72.67 10.29 100.58 102.06 101.41 101.27 101.33
2L-21 2 5/3/19 18:05:00 0.00 0.00 72.67 10.29 100.55 102.05 101.39 101.26 101.32
2L-21 4 5/3/19 18:07:00 0.00 0.00 72.67 10.29 100.52 101.98 101.34 101.26 101.27
2L-21 8 5/3/19 18:11:00 0.00 0.00 72.67 10.29 100.45 101.98 101.30 101.15 101.22
2L-22 1 5/3/19 18:13:00 0.00 0.00 76.26 10.80 100.37 101.83 101.20 101.07 101.12
2L-22 2 5/3/19 18:14:00 0.00 0.00 76.26 10.80 100.34 101.83 101.19 101.03 101.10
2L-22 4 5/3/19 18:16:00 0.00 0.00 76.26 10.80 100.29 101.69 101.14 100.97 101.02
2L-22 8 5/3/19 18:20:00 0.00 0.00 76.26 10.80 100.25 101.69 101.07 100.95 100.99
2L-23 1 5/3/19 18:23:00 0.00 0.00 79.29 11.23 100.16 101.58 100.99 100.91 100.91
2L-23 2 5/3/19 18:24:00 0.00 0.00 79.29 11.23 100.14 101.58 100.98 100.91 100.90
2L-23 4 5/3/19 18:26:00 0.00 0.00 79.29 11.23 100.09 101.48 100.91 100.80 100.82
2L-23 8 5/3/19 18:30:00 0.00 0.00 79.29 11.23 100.02 101.48 100.89 100.80 100.80)
2L-24 1 5/3/19 18:32:30 0.00 0.00 82.88 11.74 99.93 101.28 100.76 100.61 100.65
2L-24 2 5/3/19 18:33:30 0.00 0.00 82.88 11.74 99.89 101.28 100.74 100.58 100.62
2L-24 4 5/3/19 18:35:30 0.00 0.00 82.88 11.74 99.85 101.23 100.69 100.54 100.58
2L-24 8 5/3/19 18:39:30 0.00 0.00 82.88 11.74, 99.79 101.16 100.64 100.50 100.52,
2L-25 1 5/3/19 18:43:00 0.00 0.00 86.05 12.19 99.66 101.07 100.53 100.37 100.41
2L-25 2 5/3/19 18:44:00 0.00 0.00 86.05 12.19 99.62 101.06 100.47 100.34] 100.37|




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA

TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE

BOGOTA
LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Lower O-cell Expansion
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Lower O-cell Expansion
Test Time Time Pressure| Load |Pressure| Load 1A-1844379 | 1B-1844380 | 1C-1844381 | 1D-1844382 Average
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (mm) (mm) (mm) (mm) (mm)
2L-25 4 5/3/19 18:46:00 0.00 0.00 86.05 12.19 99.57 101.06 100.45 100.22 100.33
2L-25 8 5/3/19 18:50:00 0.00 0.00 86.05 12.19 99.50 100.84 100.43 100.20 100.24
2L-26 1 5/3/19 18:53:00 0.00 0.00 89.77 12.72 99.36 100.84 100.32 100.01 100.13
2L-26 2 5/3/19 18:54:00 0.00 0.00 89.77 12.72 99.32 100.78 100.28 100.00 100.09
2L-26 4 5/3/19 18:56:00 0.00 0.00 89.77 12.72 99.24 100.62 100.27 99.88 100.00
2L-26 8 5/3/19 19:00:00 0.00 0.00 89.77 12.72 99.14 100.57 100.05 99.77 99.88
2U-1 1 5/3/19 19:02:30 0.00 0.00 70.88 10.04 99.16 100.57 100.05 99.75 99.88
2U-1 2 5/3/19 19:03:30 0.00 0.00 70.88 10.04 99.16 100.56 100.05 99.75 99.88
2U-1 4 5/3/19 19:05:30 0.00 0.00 70.88 10.04 99.15 100.57 100.05 99.75 99.88
2U-2 1 5/3/19 19:08:00 0.00 0.00 53.71 7.60 99.22 100.57 100.05 99.75 99.90
2U-2 2 5/3/19 19:09:00 0.00 0.00 53.71 7.60 99.23 100.57 100.05 99.75 99.90
2U-2 4 5/3/19 19:11:00 0.00 0.00 53.71 7.60 99.21 100.57 100.06 99.75 99.90
2U-3 1 5/3/19 19:13:30 0.00 0.00 35.23 4.98 99.31 100.58 100.06 99.75 99.92
2U-3 2 5/3/19 19:14:30 0.00 0.00 35.23 4.98 99.31 100.58 100.05 99.75 99.92
2U-3 4 5/3/19 19:16:30 0.00 0.00 35.23 4.98 99.31 100.58 100.06 99.76 99.93
2U-4 1 5/3/19 19:19:00 0.00 0.00 17.44 2.45 99.41 100.57 100.06 99.76 99.95
2U-4 2 5/3/19 19:20:00 0.00 0.00 17.44 2.45 99.41 100.57 100.06 99.76 99.95
2U-4 4 5/3/19 19:22:00 0.00 0.00 17.44 2.45 99.41 100.57 100.06 99.75 99.95
2U-5 1 5/3/19 19:24:30 0.00 0.00 0.00 0.00 99.55 100.58 100.06 99.76 99.99
2U-5 2 5/3/19 19:25:30 0.00 0.00 0.00 0.00 99.56 100.57 100.06 99.76 99.99
2U-5 4 5/3/19 19:27:30 0.00 0.00 0.00 0.00 99.55 100.58 100.06 99.76 99.99
2U-5 8 5/3/19 19:31:30 0.00 0.00 0.00 0.00 99.55 100.58 100.06 99.76 99.99




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE

BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Upper O-cell Expansion
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Upper O-cell Expansion
Test Time Time Pressure| Load |Pressure| Load 2A-1844383 | 2B-1844384 | 2C-1844385 | 2D-1844386 Average
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (mm) (mm) (mm) (mm) (mm)
1L-0 - 5/3/19 10:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1L-1 1 5/3/19 10:41:00 4.48 0.59 0.00 0.00 -0.01 0.00 0.00 0.00 0.00]
1L-1 2 5/3/19 10:42:00 4.48 0.59 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1L-1 4 5/3/19 10:44:00 4.48 0.59 0.00 0.00 -0.01 0.00 0.00 0.00 0.00)
1L-1 8 5/3/19 10:48:00 4.48 0.59 0.00 0.00 -0.01 0.00 0.00 0.00 0.00
1L-2 1 5/3/19 10:52:00 6.83 0.92 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1L-2 2 5/3/19 10:53:00 6.83 0.92 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1L-2 4 5/3/19 10:55:00 6.83 0.92 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1L-2 8 5/3/19 10:59:00 6.83 0.92 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1L-3 1 5/3/19 11:02:00 10.34 1.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1L-3 2 5/3/19 11:03:00 10.34 1.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1L-3 4 5/3/19 11:05:00 10.34 1.42 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1L-3 8 5/3/19 11:09:00 10.34 1.42 0.00 0.00 0.00 -0.01 0.00 0.00 0.00
1L-4 1 5/3/19 11:12:30 13.58 1.87 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.01
1L-4 2 5/3/19 11:13:30 13.58 1.87 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.01
1L-4 4 5/3/19 11:15:30 13.58 1.87 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.01
1L-4 8 5/3/19 11:19:30 13.58 1.87 0.00 0.00 -0.01 -0.01 -0.01 -0.01 -0.01
1L-5 1 5/3/19 11:21:30 1717 2.38 0.00 0.00 -0.02 -0.02 -0.02 -0.02 -0.02
1L-5 2 5/3/19 11:22:30 17.17 2.38 0.00 0.00 -0.02 -0.02 -0.02 -0.02 -0.02
1L-5 4 5/3/19 11:24:30 1717 2.38 0.00 0.00 -0.02 -0.02 -0.02 -0.02 -0.02
1L-5 8 5/3/19 11:28:30 17.17 2.38 0.00 0.00 -0.02 -0.02 -0.02 -0.02 -0.02
1L-6 1 5/3/19 11:30:30 20.68 2.87| 0.00 0.00 -0.04 -0.03 -0.03 -0.03 -0.03
1L-6 2 5/3/19 11:31:30 20.68 2.87 0.00 0.00 -0.03 -0.03 -0.03 -0.03 -0.03
1L-6 4 5/3/19 11:33:30 20.68 2.87| 0.00 0.00 -0.04 -0.03 -0.03 -0.04 -0.03
1L-6 8 5/3/19 11:37:30 20.68 2.87 0.00 0.00 -0.04 -0.03 -0.03 -0.04 -0.03
1L-7 1 5/3/19 11:41:30 24.27 3.38 0.00 0.00 -0.05 -0.04 -0.05 -0.05 -0.05
1L-7 2 5/3/19 11:42:30 24.27 3.38 0.00 0.00 -0.05 -0.04 -0.05 -0.05 -0.05
1L-7 4 5/3/19 11:44:30 24.27 3.38 0.00 0.00 -0.06 -0.04 -0.05 -0.05 -0.05
1L-7 8 5/3/19 11:48:30 24.27 3.38 0.00 0.00 -0.06 -0.04 -0.05 -0.05 -0.05
1L-8 1 5/3/19 11:51:00 27.65 3.85 0.00 0.00 -0.07 -0.05 -0.06 -0.07 -0.06
1L-8 2 5/3/19 11:52:00 27.65 3.85 0.00 0.00 -0.07 -0.05 -0.06 -0.06 -0.06
1L-8 4 5/3/19 11:54:00 27.65 3.85 0.00 0.00 -0.07 -0.05 -0.06 -0.07 -0.06
1L-8 8 5/3/19 11:58:00 27.65 3.85 0.00 0.00 -0.07 -0.05 -0.06 -0.07 -0.06
1L-9 1 5/3/19 12:00:30 31.44 4.39 0.00 0.00 -0.08 -0.06 -0.08 -0.08 -0.08
1L-9 2 5/3/19 12:01:30 31.44 4.39 0.00 0.00 -0.08 -0.06 -0.08 -0.08 -0.08
1L-9 4 5/3/19 12:03:30 31.44 4.39 0.00 0.00 -0.08 -0.06 -0.08 -0.08 -0.08
1L-9 8 5/3/19 12:07:30 31.44 4.39 0.00 0.00 -0.09 -0.06 -0.08 -0.08 -0.08
1L-10 1 5/3/19 12:10:00 34.82 4.86 0.00 0.00 -0.10 -0.07 -0.10 -0.10 -0.09
1L-10 2 5/3/19 12:11:00 34.82 4.86 0.00 0.00 -0.10 -0.08 -0.09 -0.10 -0.09
1L-10 4 5/3/19 12:13:00 34.82 4.86 0.00 0.00 -0.10 -0.08 -0.10 -0.10 -0.09
1L-10 8 5/3/19 12:17:00 34.82 4.86 0.00 0.00 -0.10 -0.08 -0.10 -0.10 -0.09
1L-11 1 5/3/19 12:20:00 38.20 5.34 0.00 0.00 -0.11 -0.09 -0.12 -0.12 -0.11
1L-11 2 5/3/19 12:21:00 38.20 5.34 0.00 0.00 -0.12 -0.09 -0.12 -0.12 -0.11
1L-11 4 5/3/19 12:23:00 38.20 5.34 0.00 0.00 -0.12 -0.09 -0.11 -0.12 -0.11
1L-11 8 5/3/19 12:27:00 38.20 5.34 0.00 0.00 -0.12 -0.09 -0.12 -0.12 -0.11
1L-12 1 5/3/19 12:30:00 41.71 5.83 0.00 0.00 -0.13 -0.10 -0.13 -0.14 -0.13
1L-12 2 5/3/19 12:31:00 41.71 5.83 0.00 0.00 -0.14 -0.10 -0.13 -0.14 -0.13
1L-12 4 5/3/19 12:33:00 41.71 5.83 0.00 0.00 -0.14 -0.10 -0.13 -0.14 -0.13
1L-12 8 5/3/19 12:37:00 41.71 5.83 0.00 0.00 -0.14 -0.10 -0.14 -0.14 -0.13
1L-13 1 5/3/19 12:40:00 45.09 6.31 0.00 0.00 -0.15 -0.11 -0.15 -0.16 -0.14
1L-13 2 5/3/19 12:41:00 45.09 6.31 0.00 0.00 -0.15 -0.12 -0.16 -0.17 -0.15
1L-13 4 5/3/19 12:43:00 45.09 6.31 0.00 0.00 -0.15 -0.12 -0.16 -0.16 -0.15
1L-13 8 5/3/19 12:47:00 45.09 6.31 0.00 0.00 -0.15 -0.12 -0.16 -0.17 -0.15
1L-14 1 5/3/19 12:50:00 48.68 6.81 0.00 0.00 -0.17 -0.14 -0.18 -0.19 -0.17
1L-14 2 5/3/19 12:51:00 48.68 6.81 0.00 0.00 -0.17 -0.14 -0.18 -0.19 -0.17
1L-14 4 5/3/19 12:53:00 48.68 6.81 0.00 0.00 -0.17 -0.14 -0.19 -0.19 -0.17
1L-14 8 5/3/19 12:57:00 48.68 6.81 0.00 0.00 -0.18 -0.14 -0.19 -0.19 -0.18
1L-15 1 5/3/19 13:00:30 51.71 7.24 0.00 0.00 -0.20 -0.16 -0.21 -0.22 -0.20
1L-15 2 5/3/19 13:01:30 51.71 7.24 0.00 0.00 -0.20 -0.17 -0.22 -0.22 -0.20
1L-15 4 5/3/19 13:03:30 51.71 7.24 0.00 0.00 -0.20 -0.17 -0.22 -0.22 -0.20
1L-15 8 5/3/19 13:07:30 51.71 7.24 0.00 0.00 -0.20 -0.17 -0.22 -0.23 -0.20
1L-16 1 5/3/19 13:10:00 55.43 7.76 0.00 0.00 -0.23 -0.19 -0.24 -0.25 -0.22
1L-16 2 5/3/19 13:11:00 55.43 7.76 0.00 0.00 -0.23 -0.19 -0.24 -0.25 -0.23
1L-16 4 5/3/19 13:13:00 55.43 7.76 0.00 0.00 -0.23 -0.19 -0.25 -0.25 -0.23
1L-16 8 5/3/19 13:17:00 55.43 7.76 0.00 0.00 -0.24 -0.20 -0.25 -0.26 -0.24




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE

BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Upper O-cell Expansion
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Upper O-cell Expansion
Test Time Time Pressure| Load |Pressure| Load 2A-1844383 | 2B-1844384 | 2C-1844385 | 2D-1844386 Average
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (mm) (mm) (mm) (mm) (mm)
1L-17 1 5/3/19 13:20:00 58.88 8.25 0.00 0.00 -0.26 -0.22 -0.27 -0.28 -0.26
1L-17 2 5/3/19 13:21:00 58.88 8.25 0.00 0.00 -0.27 -0.22 -0.28 -0.28 -0.26
1L-17 4 5/3/19 13:23:00 58.88 8.25 0.00 0.00 -0.27 -0.22 -0.28 -0.29 -0.26
1L-17 8 5/3/19 13:27:00 58.88 8.25 0.00 0.00 -0.28 -0.23 -0.29 -0.29 -0.27
1L-18 1 5/3/19 13:29:30 62.12 8.70 0.00 0.00 -0.30 -0.25 -0.31 -0.32 -0.29
1L-18 2 5/3/19 13:30:30 62.12 8.70 0.00 0.00 -0.30 -0.25 -0.31 -0.32 -0.30
1L-18 4 5/3/19 13:32:30 62.12 8.70 0.00 0.00 -0.31 -0.26 -0.32 -0.33 -0.30
1L-18 8 5/3/19 13:36:30 62.12 8.70 0.00 0.00 -0.31 -0.26 -0.33 -0.33 -0.31
1L-19 1 5/3/19 13:38:30 65.71 9.21 0.00 0.00 -0.33 -0.28 -0.35 -0.35 -0.33
1L-19 2 5/3/19 13:39:30 65.71 9.21 0.00 0.00 -0.33 -0.29 -0.35 -0.36 -0.33
1L-19 4 5/3/19 13:41:30 65.71 9.21 0.00 0.00 -0.34 -0.29 -0.36 -0.37 -0.34
1L-19 8 5/3/19 13:45:30 65.71 9.21 0.00 0.00 -0.35 -0.30 -0.37 -0.37 -0.35
1L-20 1 5/3/19 13:48:30 69.36 9.72 0.00 0.00 -0.37 -0.32 -0.40 -0.40 -0.37,
1L-20 2 5/3/19 13:49:30 69.36 9.72 0.00 0.00 -0.38 -0.33 -0.40 -0.40 -0.38
1L-20 4 5/3/19 13:51:30 69.36 9.72 0.00 0.00 -0.39 -0.34 -0.41 -0.41 -0.39
1L-20 8 5/3/19 13:55:30 69.36 9.72 0.00 0.00 -0.40 -0.35 -0.42 -0.42 -0.40
1U-1 1 5/3/19 13:59:00 55.43 7.76 0.00 0.00 -0.38 -0.33 -0.41 -0.40 -0.38]
1U-1 2 5/3/19 14:00:00 55.43 7.76 0.00 0.00 -0.38 -0.33 -0.40 -0.40 -0.38
1U-1 4 5/3/19 14:02:00 55.43 7.76 0.00 0.00 -0.38 -0.33 -0.40 -0.40 -0.38
1U-2 1 5/3/19 14:04:00 41.09 5.74 0.00 0.00 -0.35 -0.31 -0.37 -0.36 -0.35
1U-2 2 5/3/19 14:05:00 41.09 5.74 0.00 0.00 -0.34 -0.31 -0.37 -0.36 -0.35
1U-2 4 5/3/19 14:07:00 41.09 5.74 0.00 0.00 -0.35 -0.31 -0.37 -0.36 -0.35
1U-3 1 5/3/19 14:09:30 27.99 3.90 0.00 0.00 -0.30 -0.27 -0.32 -0.31 -0.30
1U-8 2 5/3/19 14:10:30 27.99 3.90 0.00 0.00 -0.30 -0.27 -0.32 -0.31 -0.30
1U-3 4 5/3/19 14:12:30 27.99 3.90 0.00 0.00 -0.29 -0.27 -0.32 -0.31 -0.30
1U-4 1 5/3/19 14:14:30 14.20 1.96 0.00 0.00 -0.24 -0.22 -0.26 -0.25 -0.24
1U-4 2 5/3/19 14:15:30 14.20 1.96 0.00 0.00 -0.24 -0.22 -0.26 -0.25 -0.24,
1U-4 4 5/3/19 14:17:30 14.20 1.96 0.00 0.00 -0.23 -0.22 -0.25 -0.25 -0.24
1U-5 1 5/3/19 14:19:30 0.00 0.00 0.00 0.00 -0.17 -0.16 -0.18 -0.17 -0.17,
1U-5 2 5/3/19 14:20:30 0.00 0.00 0.00 0.00 -0.17 -0.16 -0.18 -0.17 -0.17
1U-5 4 5/3/19 14:22:30 0.00 0.00 0.00 0.00 -0.17 -0.16 -0.17 -0.17 -0.17,
1U-5 8 5/3/19 14:26:30 0.00 0.00 0.00 0.00 -0.17 -0.15 -0.17 -0.17 -0.16
2L-1 1 5/3/19 14:49:30 0.00 0.00 3.52 0.47] 0.55 0.64 0.52 0.55 0.56
2L-1 2 5/3/19 14:50:30 0.00 0.00 3.52 0.47 0.55 0.64 0.52 0.55 0.56
2L-1 4 5/3/19 14:52:30 0.00 0.00 3.52 0.47| 0.55 0.65 0.52 0.55 0.57
2L-1 8 5/3/19 14:56:30 0.00 0.00 3.52 0.47 0.56 0.65 0.52 0.56 0.57
2L-2 1 5/3/19 14:59:00 0.00 0.00 7.24 1.00 0.79 0.87 0.73 0.76 0.79
2L-2 2 5/3/19 15:00:00 0.00 0.00 7.24 1.00 0.79 0.87 0.73 0.77 0.79
2L-2 4 5/3/19 15:02:00 0.00 0.00 7.24 1.00 0.80 0.88 0.74 0.77| 0.80
2L-2 8 5/3/19 15:06:00 0.00 0.00 7.24 1.00 0.81 0.89 0.74 0.78 0.81
2L-3 1 5/3/19 15:09:00 0.00 0.00 10.41 1.45 1.03 1.10 0.95 0.99 1.02
2L-3 2 5/3/19 15:10:00 0.00 0.00 10.41 1.45 1.03 1.1 0.96 1.00 1.03
2L-3 4 5/3/19 15:12:00 0.00 0.00 10.41 1.45 1.05 1.12 0.97 1.01 1.04
2L-3 8 5/3/19 15:16:00 0.00 0.00 10.41 1.45 1.10 117 1.02 1.06 1.09
2L-4 1 5/3/19 15:18:30 0.00 0.00 13.93 1.95 1.35 1.42 1.26 1.31 1.33
2L-4 2 5/3/19 15:19:30 0.00 0.00 13.93 1.95 1.36 1.43 1.27 1.32 1.35
2L-4 4 5/3/19 15:21:30 0.00 0.00 13.93 1.95 1.38 1.44 1.29 1.33 1.36
2L-4 8 5/3/19 15:25:30 0.00 0.00 13.93 1.95 1.40 1.46 1.31 1.35 1.38
2L-5 1 5/3/19 15:28:00 0.00 0.00 17.17 2.41 1.64 1.69 1.53 1.58 1.61
2L-5 2 5/3/19 15:29:00 0.00 0.00 17.17 2.41 1.67 1.72 1.56 1.61 1.64
2L-5 4 5/3/19 15:31:00 0.00 0.00 17.17 2.41 1.70 1.76 1.60 1.65 1.68
2L-5 8 5/3/19 15:35:00 0.00 0.00 17.17 2.41 1.74 1.79 1.62 1.68 1.71
2L-6 1 5/3/19 15:37:30 0.00 0.00 20.82 2.93 2.01 2.05 1.89 1.94 1.97
2L-6 2 5/3/19 15:38:30 0.00 0.00 20.82 2.93 2.02 2.07 1.90 1.96 1.99
2L-6 4 5/3/19 15:40:30 0.00 0.00 20.82 2.93 2.06 2.10 1.94 1.99 2.02
2L-6 8 5/3/19 15:44:30 0.00 0.00 20.82 2.93 2.10 214 1.97 2.03 2.06
2L-7 1 5/3/19 15:47:30 0.00 0.00 24.13 3.40 2.36 2.40 2.23 2.28 2.32
2L-7 2 5/3/19 15:48:30 0.00 0.00 24.13 3.40 2.38 2.41 2.24 2.30 2.33
2L-7 4 5/3/19 15:50:30 0.00 0.00 24.13 3.40 2.40 2.44 2.27 2.33 2.36)
2L-7 8 5/3/19 15:54:30 0.00 0.00 24.13 3.40 2.44 2.48 2.30 2.36 2.39
2L-8 1 5/3/19 15:57:30 0.00 0.00 27.65 3.90 2.72 2.75 2.58 2.64 2.67|
2L-8 2 5/3/19 15:58:30 0.00 0.00 27.65 3.90 2.74 2.77 2.60 2.66 2.69
2L-8 4 5/3/19 16:00:30 0.00 0.00 27.65 3.90 2.78 2.81 2.64 2.70 2.73
2L-8 8 5/3/19 16:04:30 0.00 0.00 27.65 3.90 2.82 2.85 2.68 2.74 2.77
2L-9 1 5/3/19 16:07:30 0.00 0.00 31.03 4.38 3.11 3.14 2.95 3.02 3.06)




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE

BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Upper O-cell Expansion
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Upper O-cell Expansion
Test Time Time Pressure| Load |Pressure| Load 2A-1844383 | 2B-1844384 | 2C-1844385 | 2D-1844386 Average
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (mm) (mm) (mm) (mm) (mm)
2L-9 2 5/3/19 16:08:30 0.00 0.00 31.03 4.38 3.13 3.15 2.97 3.04 3.07|
2L-9 4 5/3/19 16:10:30 0.00 0.00 31.03 4.38 3.16 3.19 3.00 3.07| 3.11
2L-9 8 5/3/19 16:14:30 0.00 0.00 31.03 4.38 3.20 3.22 3.04 3.1 3.14]
2L-10 1 5/3/19 16:17:00 0.00 0.00 34.47 4.87| 3.48 3.50 3.31 3.39 3.42
2L-10 2 5/3/19 16:18:00 0.00 0.00 34.47 4.87 3.50 3.53 3.33 3.41 3.44
2L-10 4 5/3/19 16:20:00 0.00 0.00 34.47 4.87| 3.56 3.58 3.38 3.46 3.49
2L-10 8 5/3/19 16:24:00 0.00 0.00 34.47 4.87 3.60 3.63 3.43 3.51 3.54
2L-11 1 5/3/19 16:27:00 0.00 0.00 38.34 5.42 3.94 3.96 3.75 3.83 3.87
2L-11 2 5/3/19 16:28:00 0.00 0.00 38.34 5.42 3.97 3.99 3.78 3.87| 3.90
2L-11 4 5/3/19 16:30:00 0.00 0.00 38.34 5.42 4.00 4.02 3.81 3.90 3.93
2L-11 8 5/3/19 16:34:00 0.00 0.00 38.34 5.42 4.05 4.07 3.87 3.95 3.98
2L-12 1 5/3/19 16:37:00 0.00 0.00 41.30 5.84 4.33 4.34 4.14 4.23 4.26
2L-12 2 5/3/19 16:38:00 0.00 0.00 41.30 5.84] 4.35 4.36 4.16 4.25 4.28
2L-12 4 5/3/19 16:40:00 0.00 0.00 41.30 5.84 4.39 4.40 4.19 4.29 4.32
2L-12 8 5/3/19 16:44:00 0.00 0.00 41.30 5.84 4.43 4.44 4.24 4.33 4.36
2L-13 1 5/3/19 16:46:00 0.00 0.00 44.47 6.29 4.68 4.68 4.48 4.57] 4.60
2L-13 2 5/3/19 16:47:00 0.00 0.00 44.47 6.29 4.73 4.74 4.53 4.62 4.65)
2L-13 4 5/3/19 16:49:00 0.00 0.00 44.47 6.29 4.78 4.78 4.57 4.67| 4.70
2L-13 8 5/3/19 16:53:00 0.00 0.00 44.47 6.29 4.85 4.85 4.64 4.73 4.77
2L-14 1 5/3/19 16:55:00 0.00 0.00 48.26 6.83 5.15 5.14 4.92 5.03 5.06
2L-14 2 5/3/19 16:56:00 0.00 0.00 48.26 6.83 5.20 5.20 4.97 5.08 5.11
2L-14 4 5/3/19 16:58:00 0.00 0.00 48.26 6.83 5.33 5.33 5.12 5.21 5.25
2L-14 8 5/3/19 17:02:00 0.00 0.00 48.26 6.83 5.45 5.45 5.25 5.32 5.37|
2L-15 1 5/3/19 17:05:30 0.00 0.00 51.85 7.34 5.83 5.83 5.61 5.71 5.74
2L-15 2 5/3/19 17:06:30 0.00 0.00 51.85 7.34 5.88 5.87 5.64 5.74 5.78
2L-15 4 5/3/19 17:08:30 0.00 0.00 51.85 7.34 5.91 5.91 5.68 5.78 5.82
2L-15 8 5/3/19 17:12:30 0.00 0.00 51.85 7.34] 5.97 5.97 5.74 5.84] 5.88|
2L-16 1 5/3/19 17:14:30 0.00 0.00 54.81 7.76 6.25 6.24 6.00 6.11 6.15
2L-16 2 5/3/19 17:15:30 0.00 0.00 54.81 7.76 6.29 6.28 6.04 6.15 6.19
2L-16 4 5/3/19 17:17:30 0.00 0.00 54.81 7.76 6.34 6.33 6.09 6.20 6.24
2L-16 8 5/3/19 17:21:30 0.00 0.00 54.81 7.76 6.42 6.40 6.16 6.27| 6.31
2L-17 1 5/3/19 17:25:00 0.00 0.00 58.88 8.33 6.81 6.79 6.54 6.66 6.70
2L-17 2 5/3/19 17:26:00 0.00 0.00 58.88 8.33 6.85 6.83 6.59 6.70 6.74
2L-17 4 5/3/19 17:28:00 0.00 0.00 58.88 8.33 6.91 6.89 6.64 6.76 6.80
2L-17 8 5/3/19 17:32:00 0.00 0.00 58.88 8.33 7.00 6.98 6.73 6.85 6.89
2L-18 1 5/3/19 17:34:30 0.00 0.00 62.05 8.78 7.33 7.31 7.07 719 7.23
2L-18 2 5/3/19 17:35:30 0.00 0.00 62.05 8.78 7.38 7.35 7.11 7.23 7.27
2L-18 4 5/3/19 17:37:30 0.00 0.00 62.05 8.78 7.46 7.44 7.20 7.31 7.35
2L-18 8 5/3/19 17:41:30 0.00 0.00 62.05 8.78 7.58 7.56 7.31 7.43 7.47)
2L-19 1 5/3/19 17:43:30 0.00 0.00 65.43 9.26 7.87 7.84 7.58 7.71 7.75
2L-19 2 5/3/19 17:44:30 0.00 0.00 65.43 9.26 7.92 7.89 7.63 7.76 7.80
2L-19 4 5/3/19 17:46:30 0.00 0.00 65.43 9.26 8.01 7.97 7.71 7.84 7.88
2L-19 8 5/3/19 17:50:30 0.00 0.00 65.43 9.26 8.10 8.07 7.81 7.94] 7.98
2L-20 1 5/3/19 17:52:30 0.00 0.00 68.88 9.75 8.45 8.41 8.14 8.28 8.32
2L-20 2 5/3/19 17:53:30 0.00 0.00 68.88 9.75 8.51 8.48 8.21 8.35 8.39
2L-20 4 5/3/19 17:55:30 0.00 0.00 68.88 9.75 8.60 8.56 8.29 8.43 8.47
2L-20 8 5/3/19 17:59:30 0.00 0.00 68.88 9.75 8.70 8.66 8.39 8.54] 8.57
2L-21 1 5/3/19 18:04:00 0.00 0.00 72.67 10.29 9.14 9.10 8.83 8.97 9.01
2L-21 2 5/3/19 18:05:00 0.00 0.00 72.67 10.29 9.19 9.15 8.88 9.01 9.06
2L-21 4 5/3/19 18:07:00 0.00 0.00 72.67 10.29 9.29 9.24 8.97 9.11 9.15
2L-21 8 5/3/19 18:11:00 0.00 0.00 72.67 10.29 9.41 9.35 9.08 9.22 9.26)
2L-22 1 5/3/19 18:13:00 0.00 0.00 76.26 10.80 9.81 9.75 9.47 9.62 9.66
2L-22 2 5/3/19 18:14:00 0.00 0.00 76.26 10.80 9.90 9.83 9.55 9.70 9.75
2L-22 4 5/3/19 18:16:00 0.00 0.00 76.26 10.80 10.00 9.93 9.66 9.80 9.85
2L-22 8 5/3/19 18:20:00 0.00 0.00 76.26 10.80 10.13 10.07 9.79 9.94] 9.98
2L-23 1 5/3/19 18:23:00 0.00 0.00 79.29 11.23 10.51 10.45 10.16 10.31 10.36]
2L-23 2 5/3/19 18:24:00 0.00 0.00 79.29 11.23 10.56 10.49 10.21 10.36 10.41
2L-23 4 5/3/19 18:26:00 0.00 0.00 79.29 11.23 10.69 10.62 10.34 10.49 10.53]
2L-23 8 5/3/19 18:30:00 0.00 0.00 79.29 11.23 10.83 10.76 10.48 10.63 10.68
2L-24 1 5/3/19 18:32:30 0.00 0.00 82.88 11.74 11.26 11.18 10.89 11.05 11.10]
2L-24 2 5/3/19 18:33:30 0.00 0.00 82.88 11.74 11.34 11.26 10.97 11.14 11.18
2L-24 4 5/3/19 18:35:30 0.00 0.00 82.88 11.74 11.45 11.37 11.08 11.25 11.29
2L-24 8 5/3/19 18:39:30 0.00 0.00 82.88 11.74, 11.60 11.52 11.23 11.39 11.44
2L-25 1 5/3/19 18:43:00 0.00 0.00 86.05 12.19 12.07 11.99 11.70 11.87 11.91
2L-25 2 5/3/19 18:44:00 0.00 0.00 86.05 12.19 12.16 12.08 11.79 11.95 12.00




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE

BOGOTA
LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Upper O-cell Expansion
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Upper O-cell Expansion
Test Time Time Pressure| Load |Pressure| Load 2A-1844383 | 2B-1844384 | 2C-1844385 | 2D-1844386 Average
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (mm) (mm) (mm) (mm) (mm)
2L-25 4 5/3/19 18:46:00 0.00 0.00 86.05 12.19 12.28 12.20 11.91 12.07, 12.11
2L-25 8 5/3/19 18:50:00 0.00 0.00 86.05 12.19 12.44 12.36 12.06 12.22 12.27|
2L-26 1 5/3/19 18:53:00 0.00 0.00 89.77 12.72 12.93 12.85 12.55 12.72 12.76
2L-26 2 5/3/19 18:54:00 0.00 0.00 89.77 12.72 13.05 12.97 12.66 12.83 12.87|
2L-26 4 5/3/19 18:56:00 0.00 0.00 89.77 12.72 13.20 13.12 12.81 12.98 13.03
2L-26 8 5/3/19 19:00:00 0.00 0.00 89.77 12.72 13.41 13.32 13.02 13.19 13.23]
2U-1 1 5/3/19 19:02:30 0.00 0.00 70.88 10.04] 12.60 12.53 12.24 12.39 12.44
2U-1 2 5/3/19 19:03:30 0.00 0.00 70.88 10.04 12.59 12.52 12.23 12.38 12.43)
2U-1 4 5/3/19 19:05:30 0.00 0.00 70.88 10.04] 12.59 12.52 12.23 12.37, 12.43
2U-2 1 5/3/19 19:08:00 0.00 0.00 53.71 7.60 11.45 11.41 11.12 11.27 11.31
2U-2 2 5/3/19 19:09:00 0.00 0.00 53.71 7.60 11.44 11.40 11.12 11.27, 11.31
2U-2 4 5/3/19 19:11:00 0.00 0.00 53.71 7.60 11.44 11.39 11.11 11.25 11.30]
2U-3 1 5/3/19 19:13:30 0.00 0.00 35.23 4.98 10.01 9.99 9.73 9.85 9.89
2U-3 2 5/3/19 19:14:30 0.00 0.00 35.23 4.98 10.00 9.98 9.72 9.84 9.88
2U-3 4 5/3/19 19:16:30 0.00 0.00 35.23 4.98 9.99 9.96 9.71 9.83 9.87
2U-4 1 5/3/19 19:19:00 0.00 0.00 17.44 2.45 8.35 8.36 8.13 8.22 8.27
2U-4 2 5/3/19 19:20:00 0.00 0.00 17.44 2.45 8.34 8.35 8.12 8.21 8.26)
2U-4 4 5/3/19 19:22:00 0.00 0.00 17.44 2.45 8.33 8.34 8.11 8.20 8.24
2U-5 1 5/3/19 19:24:30 0.00 0.00 0.00 0.00 6.33 6.38 6.19 6.25 6.29
2U-5 2 5/3/19 19:25:30 0.00 0.00 0.00 0.00 6.28 6.34 6.15 6.21 6.25
2U-5 4 5/3/19 19:27:30 0.00 0.00 0.00 0.00 6.24 6.29 6.10 6.17 6.20
2U-5 8 5/3/19 19:31:30 0.00 0.00 0.00 0.00 6.19 6.24 6.05 6.12 6.15




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE

BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Strain Gage Readings and Loads at Level 1
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Strain Gage Level 1
Test Time Time Pressure| Load | Pressure| Load 1A-1900597 | 1B-1900598 | 1C-1900599 | 1D-1900600 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
1L-0 - 5/3/19 10:25:00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0
1L-1 1 5/3/19 10:41:00 4.48 0.59 0.00 0.00 2.8 2.0 4.2 2.4 2.9
1L-1 2 5/3/19 10:42:00 4.48 0.59 0.00 0.00 2.8 21 4.3 23 2.9
1L-1 4 5/3/19 10:44:00 4.48 0.59 0.00 0.00 2.8 241 4.3 2.4 2.9
1L-1 8 5/3/19 10:48:00 4.48 0.59 0.00 0.00 2.8 241 4.4 2.2 2.9
1L-2 1 5/3/19 10:52:00 6.83 0.92 0.00 0.00 3.0 2.4 4.7 25 3.2
1L-2 2 5/3/19 10:53:00 6.83 0.92 0.00 0.00 2.9 24 4.6 2.7 3.1
1L-2 4 5/3/19 10:55:00 6.83 0.92 0.00 0.00 3.0 2.3 4.6 2.4 3.1
1L-2 8 5/3/19 10:59:00 6.83 0.92 0.00 0.00 3.0 2.6 4.7 25 3.2
1L-3 1 5/3/19 11:02:00 10.34 1.42 0.00 0.00 4.2 3.5 6.2 3.7 4.4
1L-3 2 5/3/19 11:03:00 10.34 1.42 0.00 0.00 4.4 3.8 6.6 3.8 4.6
1L-3 4 5/3/19 11:05:00 10.34 1.42 0.00 0.00 47 4.0 7.0 4.2 5.0
1L-3 8 5/3/19 11:09:00 10.34 1.42 0.00 0.00 5.1 4.3 7.8 4.8 5.5
1L-4 1 5/3/19 11:12:30 13.58 1.87 0.00 0.00 8.4 6.9 11.9 7.5 8.7
1L-4 2 5/3/19 11:13:30 13.58 1.87 0.00 0.00 8.4 7.3 12.1 7.7 8.9
1L-4 4 5/3/19 11:15:30 13.58 1.87 0.00 0.00 8.6 7.4 12.1 7.7 9.0
1L-4 8 5/3/19 11:19:30 13.58 1.87 0.00 0.00 8.7 7.5 12.1 7.7 9.0
1L-5 1 5/3/19 11:21:30 1717 2.38 0.00 0.00 12.5 11.0 16.3 1141 12.7
1L-5 2 5/3/19 11:22:30 17.17 2.38 0.00 0.00 12.7 1141 16.6 111 12.9
1L-5 4 5/3/19 11:24:30 1717 2.38 0.00 0.00 12.9 11.9 16.8 1.5 13.3
1L-5 8 5/3/19 11:28:30 17.17 2.38 0.00 0.00 13.5 12.3 17.0 11.9 13.7]
1L-6 1 5/3/19 11:30:30 20.68 2.87 0.00 0.00 18.3 16.2 22.0 15.1 17.9
1L-6 2 5/3/19 11:31:30 20.68 2.87 0.00 0.00 18.7 16.4 22.0 15.3 18.1
1L-6 4 5/3/19 11:33:30 20.68 2.87 0.00 0.00 18.7 16.9 21.6 15.7 18.2
1L-6 8 5/3/19 11:37:30 20.68 2.87 0.00 0.00 18.7 17.5 214 16.2 18.4
1L-7 1 5/3/19 11:41:30 24.27 3.38 0.00 0.00 22.6 18.1 30.0 20.3 227
1L-7 2 5/3/19 11:42:30 24.27 3.38 0.00 0.00 22.8 18.1 31.0 21.2 23.3
1L-7 4 5/3/19 11:44:30 24.27 3.38 0.00 0.00 21.4 1941 29.0 22.2 22.9
1L-7 8 5/3/19 11:48:30 24.27 3.38 0.00 0.00 20.4 20.6 26.2 23.3 22.7
1L-8 1 5/3/19 11:51:00 27.65 3.85 0.00 0.00 25.7 20.1 35.8 25.0 26.7|
1L-8 2 5/3/19 11:52:00 27.65 3.85 0.00 0.00 25.3 20.1 35.2 25.3 26.5
1L-8 4 5/3/19 11:54:00 27.65 3.85 0.00 0.00 249 211 34.4 26.9 26.8,
1L-8 8 5/3/19 11:58:00 27.65 3.85 0.00 0.00 23.4 229 31.5 27.7 26.4
1L-9 1 5/3/19 12:00:30 31.44 4.39 0.00 0.00 32.0 21.4 47.8 31.2 33.1
1L-9 2 5/3/19 12:01:30 31.44 4.39 0.00 0.00 31.8 21.6 48.0 31.8 33.3
1L-9 4 5/3/19 12:03:30 31.44 4.39 0.00 0.00 31.1 23.2 46.2 33.2 33.4
1L-9 8 5/3/19 12:07:30 31.44 4.39 0.00 0.00 29.5 25.4 42.1 34.1 32.8
1L-10 1 5/3/19 12:10:00 34.82 4.86 0.00 0.00 39.7 24.4 61.7 39.3 41.3
1L-10 2 5/3/19 12:11:00 34.82 4.86 0.00 0.00 39.2 259 60.4 40.5 415
1L-10 4 5/3/19 12:13:00 34.82 4.86 0.00 0.00 38.4 27.8 58.2 41.9 41.6)
1L-10 8 5/3/19 12:17:00 34.82 4.86 0.00 0.00 36.7 29.6 56.0 42.8 41.3
1L-11 1 5/3/19 12:20:00 38.20 5.34] 0.00 0.00 48.2 31.2 75.2 50.1 51.2
1L-11 2 5/3/19 12:21:00 38.20 5.34 0.00 0.00 49.7 31.8 77.8 51.1 52.6
1L-11 4 5/3/19 12:23:00 38.20 5.34] 0.00 0.00 47.4 32.8 73.7 51.4] 51.3]
1L-11 8 5/3/19 12:27:00 38.20 5.34 0.00 0.00 459 34.0 70.3 52.0 50.6
1L-12 1 5/3/19 12:30:00 41.71 5.83 0.00 0.00 59.1 35.5 94.2 60.4] 62.3
1L-12 2 5/3/19 12:31:00 41.71 5.83 0.00 0.00 60.0 35.5 96.3 61.3 63.3
1L-12 4 5/3/19 12:33:00 41.71 5.83 0.00 0.00 58.6 36.2 93.5 61.6 62.5
1L-12 8 5/3/19 12:37:00 41.71 5.83 0.00 0.00 56.9 37.4 90.5 62.3 61.8
1L-13 1 5/3/19 12:40:00 45.09 6.31 0.00 0.00 70.3 38.7 113.6 70.2 73.2
1L-13 2 5/3/19 12:41:00 45.09 6.31 0.00 0.00 71.2 38.8 115.0 70.4 73.9
1L-13 4 5/3/19 12:43:00 45.09 6.31 0.00 0.00 69.3 39.5 111.2 70.7| 727
1L-13 8 5/3/19 12:47:00 45.09 6.31 0.00 0.00 69.3 41.0 110.8 72.6 73.4
1L-14 1 5/3/19 12:50:00 48.68 6.81 0.00 0.00 82.9 42.9 132.1 80.8 84.7
1L-14 2 5/3/19 12:51:00 48.68 6.81 0.00 0.00 86.1 43.2 136.1 82.2 86.9
1L-14 4 5/3/19 12:53:00 48.68 6.81 0.00 0.00 83.7 43.6 132.5 81.9 85.4
1L-14 8 5/3/19 12:57:00 48.68 6.81 0.00 0.00 82.8 45.0 131.2 84.1 85.8
1L-15 1 5/3/19 13:00:30 51.71 7.24 0.00 0.00 97.6 47.4 155.1 93.7| 98.5)
1L-15 2 5/3/19 13:01:30 51.71 7.24 0.00 0.00 98.2 475 155.6 94.2 98.8
1L-15 4 5/3/19 13:03:30 51.71 7.24 0.00 0.00 96.2 47.8 152.6 94.2 97.7|
1L-15 8 5/3/19 13:07:30 51.71 7.24 0.00 0.00 94.2 48.3 151.5 95.8 97.5
1L-16 1 5/3/19 13:10:00 55.43 7.76 0.00 0.00 107.4 50.4 174.6 103.6 109.0
1L-16 2 5/3/19 13:11:00 55.43 7.76 0.00 0.00 108.0 49.1 178.1 104.5 109.9
1L-16 4 5/3/19 13:13:00 55.43 7.76 0.00 0.00 108.2 49.6 178.7 105.3 110.5
1L-16 8 5/3/19 13:17:00 55.43 7.76 0.00 0.00 107.6 51.3 178.6 107.5 111.2)




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA
DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE
BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Strain Gage Readings and Loads at Level 1
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Strain Gage Level 1
Test Time Time Pressure| Load |Pressure| Load 1A-1900597 | 1B-1900598 | 1C-1900599 | 1D-1900600 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
1L-17 1 5/3/19 13:20:00 58.88 8.25 0.00 0.00 120.0 52.6 199.2 114.4 121.6
1L-17 2 5/3/19 13:21:00 58.88 8.25 0.00 0.00 121.9 51.6 202.8 114.3 122.7
1L-17 4 5/3/19 13:23:00 58.88 8.25 0.00 0.00 120.8 51.7 201.4 114.5 1221
1L-17 8 5/3/19 13:27:00 58.88 8.25 0.00 0.00 121.3 52.0 203.8 116.5 123.4
1L-18 1 5/3/19 13:29:30 62.12 8.70 0.00 0.00 136.0 50.4 228.7 122.2 134.3
1L-18 2 5/3/19 13:30:30 62.12 8.70 0.00 0.00 138.2 49.9 232.3 123.2 135.9
1L-18 4 5/3/19 13:32:30 62.12 8.70 0.00 0.00 136.9 49.3 232.4 123.8 135.6
1L-18 8 5/3/19 13:36:30 62.12 8.70 0.00 0.00 135.6 50.4 231.2 125.6 135.7
1L-19 1 5/3/19 13:38:30 65.71 9.21 0.00 0.00 146.7 51.7 2515 134.6 146.1
1L-19 2 5/3/19 13:39:30 65.71 9.21 0.00 0.00 148.6 51.7 254.9 135.8 147.7
1L-19 4 5/3/19 13:41:30 65.71 9.21 0.00 0.00 148.9 51.5 255.9 136.2 148.1
1L-19 8 5/3/19 13:45:30 65.71 9.21 0.00 0.00 148.2 52.8 255.0 138.3 148.6
1L-20 1 5/3/19 13:48:30 69.36 9.72 0.00 0.00 159.5 54.5 273.7 146.1 158.5
1L-20 2 5/3/19 13:49:30 69.36 9.72 0.00 0.00 161.1 54.7 276.0 147.0 159.7
1L-20 4 5/3/19 13:51:30 69.36 9.72 0.00 0.00 163.4 54.7 279.8 148.5 161.6
1L-20 8 5/3/19 13:55:30 69.36 9.72 0.00 0.00 161.2 55.1 277.6 148.6 160.6
1U-1 1 5/3/19 13:59:00 55.43 7.76 0.00 0.00 150.4 46.6 260.9 135.9 148.4
1U-1 2 5/3/19 14:00:00 55.43 7.76 0.00 0.00 149.9 46.3 260.3 135.7] 148.1
1U-1 4 5/3/19 14:02:00 55.43 7.76 0.00 0.00 149.3 46.3 259.2 135.4, 147.5
1U-2 1 5/3/19 14:04:00 41.09 5.74) 0.00 0.00 133.3 34.6 234.4 117.6 130.0
1U-2 2 5/3/19 14:05:00 41.09 5.74 0.00 0.00 133.1 34.5 233.9 117.3 129.7
1U-2 4 5/3/19 14:07:00 41.09 5.74] 0.00 0.00 132.7 34.5 233.4 117.2 129.4
1U-3 1 5/3/19 14:09:30 27.99 3.90 0.00 0.00 112.6 21.6 203.0 97.0 108.6
1U-3 2 5/3/19 14:10:30 27.99 3.90 0.00 0.00 112.5 215 202.8 97.0 108.4
1U-3 4 5/3/19 14:12:30 27.99 3.90 0.00 0.00 112.3 21.9 202.3 96.8 108.3
1U-4 1 5/3/19 14:14:30 14.20 1.96 0.00 0.00 87.0 6.4 161.6 71.0 81.5)
1U-4 2 5/3/19 14:15:30 14.20 1.96 0.00 0.00 86.9 6.7 161.2 71.0 81.5
1U-4 4 5/3/19 14:17:30 14.20 1.96 0.00 0.00 84.5 5.6 157.3 68.8 79.0
1U-5 1 5/3/19 14:19:30 0.00 0.00 0.00 0.00 51.4 -8.8 102.4 36.3 45.3
1U-5 2 5/3/19 14:20:30 0.00 0.00 0.00 0.00 50.8 -8.9 101.0 35.7 44.7)
1U-5 4 5/3/19 14:22:30 0.00 0.00 0.00 0.00 50.1 -8.9 99.6 35.0 43.9
1U-5 8 5/3/19 14:26:30 0.00 0.00 0.00 0.00 49.4 -8.9 98.0 34.5 43.2)
2L-1 1 5/3/19 14:49:30 0.00 0.00 3.52 0.47] 47.6 -9.0 94.9 33.2 41.7]
2L-1 2 5/3/19 14:50:30 0.00 0.00 3.52 0.47| 475 -9.0 94.8 33.2 41.6)
2L-1 4 5/3/19 14:52:30 0.00 0.00 3.52 0.47| 475 -9.0 94.7 33.1 41.6)
2L-1 8 5/3/19 14:56:30 0.00 0.00 3.52 0.47| 47.3 -9.1 94.6 33.0 41.5
2L-2 1 5/3/19 14:59:00 0.00 0.00 7.24 1.00 47.3 -9.0 94.6 33.1 41.5
2L-2 2 5/3/19 15:00:00 0.00 0.00 7.24 1.00 47.4 -8.8 94.5 33.2 41.6)
2L-2 4 5/3/19 15:02:00 0.00 0.00 7.24 1.00 47.3 -8.9 94.4 33.1 41.5
2L-2 8 5/3/19 15:06:00 0.00 0.00 7.24 1.00 471 -8.9 94.2 33.0 41.3]
2L-3 1 5/3/19 15:09:00 0.00 0.00 10.41 1.45 47.2 -8.9 94.2 33.1 414
2L-3 2 5/3/19 15:10:00 0.00 0.00 10.41 1.45 47.2 -8.8 94.2 33.1 41.4
2L-3 4 5/3/19 15:12:00 0.00 0.00 10.41 1.45 47.2 -8.8 94.3 33.1 41.4
2L-3 8 5/3/19 15:16:00 0.00 0.00 10.41 1.45 47.0 -8.8 93.9 32.9 41.2)
2L-4 1 5/3/19 15:18:30 0.00 0.00 13.93 1.95 471 -8.7 94.1 33.1 41.4
2L-4 2 5/3/19 15:19:30 0.00 0.00 13.93 1.95 47.2 -8.6 94.1 33.1 41.4
2L-4 4 5/3/19 15:21:30 0.00 0.00 13.93 1.95 47.0 -8.7 93.9 33.0 41.3
2L-4 8 5/3/19 15:25:30 0.00 0.00 13.93 1.95 46.8 -8.8 93.8 33.0 41.2)
2L-5 1 5/3/19 15:28:00 0.00 0.00 17.17 2.41 471 -8.6 93.9 33.0 41.3
2L-5 2 5/3/19 15:29:00 0.00 0.00 1717 2.41 46.9 -8.7 93.9 33.1 41.3
2L-5 4 5/3/19 15:31:00 0.00 0.00 17.17 2.41 47.0 -8.6 93.9 33.1 41.4
2L-5 8 5/3/19 15:35:00 0.00 0.00 17.17 2.41 46.8 -8.7 93.6 33.0 41.2)
2L-6 1 5/3/19 15:37:30 0.00 0.00 20.82 2.93 46.9 -8.6 93.9 33.2 41.4
2L-6 2 5/3/19 15:38:30 0.00 0.00 20.82 2.93 47.0 -8.7 93.9 33.1 41.3
2L-6 4 5/3/19 15:40:30 0.00 0.00 20.82 2.93 46.8 -8.6 93.6 33.1 41.2
2L-6 8 5/3/19 15:44:30 0.00 0.00 20.82 2.93 46.8 -8.7 93.5 32.9 411
2L-7 1 5/3/19 15:47:30 0.00 0.00 24.13 3.40 46.9 -8.4 93.7 32.9 41.3
2L-7 2 5/3/19 15:48:30 0.00 0.00 24.13 3.40 46.9 -8.5 93.8 33.0 41.3
2L-7 4 5/3/19 15:50:30 0.00 0.00 24.13 3.40 46.7 -8.6 93.4 32.8 411
2L-7 8 5/3/19 15:54:30 0.00 0.00 24.13 3.40 46.6 -8.7 93.4 32.9 41.0
2L-8 1 5/3/19 15:57:30 0.00 0.00 27.65 3.90 46.8 -8.6 93.5 32.8 411
2L-8 2 5/3/19 15:58:30 0.00 0.00 27.65 3.90 46.9 -8.6 93.7 32.9 41.2
2L-8 4 5/3/19 16:00:30 0.00 0.00 27.65 3.90 46.8 -8.5 93.4 33.0 411
2L-8 8 5/3/19 16:04:30 0.00 0.00 27.65 3.90 46.7 -8.5 93.3 32.8 411
2L-9 1 5/3/19 16:07:30 0.00 0.00 31.03 4.38 46.8 -8.5 93.4 33.0 41.2
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MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE

BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Strain Gage Readings and Loads at Level 1
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Strain Gage Level 1
Test Time Time Pressure| Load |Pressure| Load 1A-1900597 | 1B-1900598 | 1C-1900599 | 1D-1900600 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
2L-9 2 5/3/19 16:08:30 0.00 0.00 31.03 4.38 46.7 -8.5 93.4 33.0 41.2
2L-9 4 5/3/19 16:10:30 0.00 0.00 31.03 4.38 46.8 -8.3 93.4 33.1 41.2
2L-9 8 5/3/19 16:14:30 0.00 0.00 31.03 4.38 46.6 -8.4 93.3 32.9 411
2L-10 1 5/3/19 16:17:00 0.00 0.00 34.47 4.87 46.7 -8.4 93.3 32.9 411
2L-10 2 5/3/19 16:18:00 0.00 0.00 34.47 4.87 46.8 -8.3 93.4 33.0 41.2
2L-10 4 5/3/19 16:20:00 0.00 0.00 34.47 4.87 46.7 -8.4 93.3 33.1 41.2
2L-10 8 5/3/19 16:24:00 0.00 0.00 34.47 4.87 46.6 -8.3 93.3 32.9 411
2L-11 1 5/3/19 16:27:00 0.00 0.00 38.34 5.42 46.8 -8.2 93.4 33.1 41.3
2L-11 2 5/3/19 16:28:00 0.00 0.00 38.34 5.42 46.8 -8.3 93.3 33.0 41.2
2L-11 4 5/3/19 16:30:00 0.00 0.00 38.34 5.42 46.8 -8.2 93.4 33.0 41.2
2L-11 8 5/3/19 16:34:00 0.00 0.00 38.34 5.42 46.5 -8.3 93.1 32.7 41.0
2L-12 1 5/3/19 16:37:00 0.00 0.00 41.30 5.84] 46.7 -8.3 93.3 33.0 41.2
2L-12 2 5/3/19 16:38:00 0.00 0.00 41.30 5.84] 46.8 -8.2 93.2 32.9 41.2
2L-12 4 5/3/19 16:40:00 0.00 0.00 41.30 5.84] 46.6 -8.2 93.2 32.9 411
2L-12 8 5/3/19 16:44:00 0.00 0.00 41.30 5.84] 46.6 -8.3 93.1 32.8 41.0
2L-13 1 5/3/19 16:46:00 0.00 0.00 44.47 6.29 46.8 -8.2 93.3 33.1 41.2)
2L-13 2 5/3/19 16:47:00 0.00 0.00 44.47 6.29 46.8 -8.2 93.2 33.0 41.2
2L-13 4 5/3/19 16:49:00 0.00 0.00 44.47 6.29 46.8 -8.2 93.3 33.0 41.2
2L-13 8 5/3/19 16:53:00 0.00 0.00 44.47 6.29 46.8 -8.1 93.1 32.8 41.2)
2L-14 1 5/3/19 16:55:00 0.00 0.00 48.26 6.83 46.8 -8.0 93.3 32.9 41.3
2L-14 2 5/3/19 16:56:00 0.00 0.00 48.26 6.83 46.8 -8.1 93.2 33.0 41.3
2L-14 4 5/3/19 16:58:00 0.00 0.00 48.26 6.83 46.7 -8.1 93.3 32.9 41.2
2L-14 8 5/3/19 17:02:00 0.00 0.00 48.26 6.83 46.7 -8.2 93.1 32.8 411
2L-15 1 5/3/19 17:05:30 0.00 0.00 51.85 7.34] 46.9 -8.0 93.2 32.9 41.2
2L-15 2 5/3/19 17:06:30 0.00 0.00 51.85 7.34 46.9 -7.9 93.2 33.0 41.3
2L-15 4 5/3/19 17:08:30 0.00 0.00 51.85 7.34) 46.8 -7.9 93.3 32.9 41.3
2L-15 8 5/3/19 17:12:30 0.00 0.00 51.85 7.34] 46.8 -8.0 93.1 32.8 41.2)
2L-16 1 5/3/1917:14:30 0.00 0.00 54.81 7.76 471 -7.9 93.3 33.2 41.4
2L-16 2 5/3/19 17:15:30 0.00 0.00 54.81 7.76 47.0 -7.9 93.2 32.9 41.3
2L-16 4 5/3/1917:17:30 0.00 0.00 54.81 7.76 46.9 -8.0 93.1 32.9 41.2
2L-16 8 5/3/19 17:21:30 0.00 0.00 54.81 7.76 46.8 -7.9 93.0 32.9 41.2)
2L-17 1 5/3/19 17:25:00 0.00 0.00 58.88 8.33 471 7.7 93.3 33.0 41.4
2L-17 2 5/3/19 17:26:00 0.00 0.00 58.88 8.33 471 -7.8 93.2 32.9 41.3
2L-17 4 5/3/19 17:28:00 0.00 0.00 58.88 8.33 47.0 -8.0 93.2 33.0 41.3
2L-17 8 5/3/19 17:32:00 0.00 0.00 58.88 8.33 46.8 -7.8 93.1 32.7 41.2)
2L-18 1 5/3/19 17:34:30 0.00 0.00 62.05 8.78 471 7.7 93.1 32.8 41.3
2L-18 2 5/3/19 17:35:30 0.00 0.00 62.05 8.78 471 -7.8 93.3 33.1 41.4
2L-18 4 5/3/19 17:37:30 0.00 0.00 62.05 8.78 47.0 -7.7 93.2 32.9 41.3
2L-18 8 5/3/19 17:41:30 0.00 0.00 62.05 8.78 47.0 -7.9 93.1 32.8 41.3]
2L-19 1 5/3/19 17:43:30 0.00 0.00 65.43 9.26 471 -7.5 93.3 33.1 41.5
2L-19 2 5/3/19 17:44:30 0.00 0.00 65.43 9.26 471 7.7 93.3 32.8 41.4
2L-19 4 5/3/19 17:46:30 0.00 0.00 65.43 9.26 47.0 -7.8 93.0 32.9 41.3
2L-19 8 5/3/19 17:50:30 0.00 0.00 65.43 9.26 47.0 -7.7 93.0 32.8 41.3]
2L-20 1 5/3/19 17:52:30 0.00 0.00 68.88 9.75 47.3 -7.5 93.3 33.0 41.5
2L-20 2 5/3/19 17:53:30 0.00 0.00 68.88 9.75 47.2 7.7 93.2 32.8 41.4
2L-20 4 5/3/19 17:55:30 0.00 0.00 68.88 9.75 471 -7.7 93.1 32.9 41.3
2L-20 8 5/3/19 17:59:30 0.00 0.00 68.88 9.75 47.2 -7.6 93.0 32.7 41.3]
2L-21 1 5/3/19 18:04:00 0.00 0.00 72.67 10.29 47.3 -7.5 93.1 32.7 41.4
2L-21 2 5/3/19 18:05:00 0.00 0.00 72.67 10.29 47.2 -7.6 93.1 33.0 41.4
2L-21 4 5/3/19 18:07:00 0.00 0.00 72.67 10.29 471 -7.6 93.1 32.8 41.4
2L-21 8 5/3/19 18:11:00 0.00 0.00 72.67 10.29 471 -7.6 93.0 32.9 41.3]
2L-22 1 5/3/19 18:13:00 0.00 0.00 76.26 10.80 47.4 -7.5 93.2 32.9 41.5
2L-22 2 5/3/19 18:14:00 0.00 0.00 76.26 10.80 47.4 -7.5 93.2 32.7 41.5
2L-22 4 5/3/19 18:16:00 0.00 0.00 76.26 10.80 47.4 7.4 93.2 32.8 41.5
2L-22 8 5/3/19 18:20:00 0.00 0.00 76.26 10.80 47.3 -7.6 93.0 32.7 41.3]
2L-23 1 5/3/19 18:23:00 0.00 0.00 79.29 11.23 47.4 -7.5 93.2 32.6 41.4
2L-23 2 5/3/19 18:24:00 0.00 0.00 79.29 11.23 47.3 7.4 93.1 32.8 41.4
2L-23 4 5/3/19 18:26:00 0.00 0.00 79.29 11.23 47.3 7.4 93.1 32.6 41.4
2L-23 8 5/3/19 18:30:00 0.00 0.00 79.29 11.23 47.3 -7.5 93.1 32.6 41.4
2L-24 1 5/3/19 18:32:30 0.00 0.00 82.88 11.74 475 7.4 93.2 325 41.4
2L-24 2 5/3/19 18:33:30 0.00 0.00 82.88 11.74 475 -7.5 93.2 325 41.4
2L-24 4 5/3/19 18:35:30 0.00 0.00 82.88 11.74 475 -7.5 93.1 32.6 41.4
2L-24 8 5/3/19 18:39:30 0.00 0.00 82.88 11.74, 47.4 7.4 93.0 32.4 41.3]
2L-25 1 5/3/19 18:43:00 0.00 0.00 86.05 12.19 47.4 -7.5 93.2 325 41.4
2L-25 2 5/3/19 18:44:00 0.00 0.00 86.05 12.19 47.6 -7.3 93.1 325 41.5




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE

BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Strain Gage Readings and Loads at Level 1
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Strain Gage Level 1
Test Time Time Pressure| Load |Pressure| Load 1A-1900597 | 1B-1900598 | 1C-1900599 | 1D-1900600 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
2L-25 4 5/3/19 18:46:00 0.00 0.00 86.05 12.19 475 -7.5 93.1 32.4 41.4)
2L-25 8 5/3/19 18:50:00 0.00 0.00 86.05 12.19 47.6 -7.5 93.1 32.4 41.4)
2L-26 1 5/3/19 18:53:00 0.00 0.00 89.77 12.72 47.7 -7.3 93.5 32.3 41.5
2L-26 2 5/3/19 18:54:00 0.00 0.00 89.77 12.72 47.7 7.4 93.2 32,5 41.5
2L-26 4 5/3/19 18:56:00 0.00 0.00 89.77 12.72 47.7 7.4 93.3 32.2 415
2L-26 8 5/3/19 19:00:00 0.00 0.00 89.77 12.72 47.7 -7.4 93.1 32.2 41.4
2U-1 1 5/3/19 19:02:30 0.00 0.00 70.88 10.04] 46.6 -8.1 91.4 31.2 40.3]
2U-1 2 5/3/19 19:03:30 0.00 0.00 70.88 10.04; 46.6 -8.2 91.4 31.0 40.2
2U-1 4 5/3/19 19:05:30 0.00 0.00 70.88 10.04] 46.5 -8.1 91.3 31.1 40.2)
2U-2 1 5/3/19 19:08:00 0.00 0.00 53.71 7.60 45.4 -8.6 89.5 29.9 39.0
2U-2 2 5/3/19 19:09:00 0.00 0.00 53.71 7.60 45.4 -8.6 89.5 30.1 39.1
2U-2 4 5/3/19 19:11:00 0.00 0.00 53.71 7.60 45.4 -8.5 89.6 30.3 39.2
2U-3 1 5/3/19 19:13:30 0.00 0.00 35.23 4.98 443 -8.9 87.7 29.2 38.1
2U-3 2 5/3/19 19:14:30 0.00 0.00 35.23 4.98 44.4 -8.9 87.7 29.1 38.1
2U-3 4 5/3/19 19:16:30 0.00 0.00 35.23 4.98 445 -8.8 87.8 29.2 38.2)
2U-4 1 5/3/19 19:19:00 0.00 0.00 17.44 2.45 435 -9.2 86.4 28.4] 37.3
2U-4 2 5/3/19 19:20:00 0.00 0.00 17.44 2.45 43.4 -9.0 86.5 28.9 37.5
2U-4 4 5/3/19 19:22:00 0.00 0.00 17.44 2.45 43.6 -9.0 86.5 28.5 37.4
2U-5 1 5/3/19 19:24:30 0.00 0.00 0.00 0.00 42.6 -9.3 85.2 28.0 36.6)
2U-5 2 5/3/19 19:25:30 0.00 0.00 0.00 0.00 42.7 -9.4 85.3 28.0 36.6)
2U-5 4 5/3/19 19:27:30 0.00 0.00 0.00 0.00 425 -9.2 85.4 28.2 36.7|
2U-5 8 5/3/19 19:31:30 0.00 0.00 0.00 0.00 42.7 -9.0 85.4 28.4 36.9




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO
MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA
DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
oo Cotovmisoe oo BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE
BOGOTA
LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA
Strain Gage Readings and Loads at Level 2
TP-7 - Bogota Metro - Bogota, Colombia
Load Hold Lower O-cell Upper O-cell Strain Gage Level 2
Test Time Time Pressure| Load | Pressure| Load 2A-1900601 | 2B-1900602 | 2C-1900603 | 2D-1900604 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)

1L-0 - 5/3/19 10:25:00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0
1L-1 1 5/3/19 10:41:00 4.48 0.59 0.00 0.00 25 1.9 2.3 1.9 2.1
1L-1 2 5/3/19 10:42:00 4.48 0.59 0.00 0.00 2.4 1.8 2.0 2.0 21
1L-1 4 5/3/19 10:44:00 4.48 0.59 0.00 0.00 2.4 1.2 241 21 2.0
1L-1 8 5/3/19 10:48:00 4.48 0.59 0.00 0.00 2.4 15 2.0 2.3 2.1
1L-2 1 5/3/19 10:52:00 6.83 0.92 0.00 0.00 27 24 2.3 2.2 24
1L-2 2 5/3/19 10:53:00 6.83 0.92 0.00 0.00 2.6 2.7 2.3 2.4 2.5
1L-2 4 5/3/19 10:55:00 6.83 0.92 0.00 0.00 2.6 1.4 24 2.1 2.1
1L-2 8 5/3/19 10:59:00 6.83 0.92 0.00 0.00 2.6 1.7 2.3 21 2.2
1L-3 1 5/3/19 11:02:00 10.34 1.42 0.00 0.00 3.6 2.7 3.2 3.2 3.2
1L-3 2 5/3/19 11:03:00 10.34 1.42 0.00 0.00 3.9 2.8 3.4 3.5 3.4
1L-3 4 5/3/19 11:05:00 10.34 1.42 0.00 0.00 4.2 3.7 3.7 3.6 3.8
1L-3 8 5/3/19 11:09:00 10.34 1.42 0.00 0.00 4.8 4.6 4.0 4.1 4.4
1L-4 1 5/3/19 11:12:30 13.58 1.87 0.00 0.00 8.4 6.9 7.0 7.4 7.4
1L-4 2 5/3/19 11:13:30 13.58 1.87] 0.00 0.00 8.5 6.4 71 7.6 7.4
1L-4 4 5/3/19 11:15:30 13.58 1.87 0.00 0.00 8.7 6.5 7.2 7.7 7.5
1L-4 8 5/3/19 11:19:30 13.58 1.87] 0.00 0.00 9.0 6.9 7.4 8.0 7.8
1L-5 1 5/3/19 11:21:30 1717 2.38 0.00 0.00 12.7 11.0 10.5 11.8 11.5
1L-5 2 5/3/19 11:22:30 17.17 2.38 0.00 0.00 12.9 12.2 10.8 12.1 12.0
1L-5 4 5/3/19 11:24:30 1717 2.38 0.00 0.00 134 122 11.0 12.2 12.2
1L-5 8 5/3/19 11:28:30 17.17 2.38 0.00 0.00 13.8 13.2 11.3 12.7] 12.7
1L-6 1 5/3/19 11:30:30 20.68 2.87 0.00 0.00 17.2 15.9 14.1 15.8 15.8
1L-6 2 5/3/19 11:31:30 20.68 2.87 0.00 0.00 17.4 15.9 14.5 16.4] 16.0
1L-6 4 5/3/19 11:33:30 20.68 2.87 0.00 0.00 17.8 16.3 14.7 16.7 16.4
1L-6 8 5/3/19 11:37:30 20.68 2.87 0.00 0.00 18.3 16.2 15.1 17.0 16.6
1L-7 1 5/3/19 11:41:30 24.27 3.38 0.00 0.00 22.6 21.2 19.0 21.8 211
1L-7 2 5/3/19 11:42:30 24.27 3.38 0.00 0.00 23.2 22.2 19.4 22.3 21.8
1L-7 4 5/3/19 11:44:30 24.27 3.38 0.00 0.00 23.1 21.7 19.3 22.2 21.6
1L-7 8 5/3/19 11:48:30 24.27 3.38 0.00 0.00 235 21.3 19.6 22.6 21.7
1L-8 1 5/3/19 11:51:00 27.65 3.85 0.00 0.00 26.9 25.4 22.6 26.1 25.2
1L-8 2 5/3/19 11:52:00 27.65 3.85 0.00 0.00 26.9 25.0 22.6 26.0 25.1
1L-8 4 5/3/19 11:54:00 27.65 3.85 0.00 0.00 27.4 25.4 229 26.6 25.6)
1L-8 8 5/3/19 11:58:00 27.65 3.85 0.00 0.00 27.3 254 22.8 26.5 25.5
1L-9 1 5/3/19 12:00:30 31.44 4.39 0.00 0.00 31.0 29.4 26.3 30.4] 29.3
1L-9 2 5/3/19 12:01:30 31.44 4.39 0.00 0.00 31.0 28.7 26.4 30.3 29.1
1L-9 4 5/3/19 12:03:30 31.44 4.39 0.00 0.00 31.3 29.6 26.6 30.8 29.6
1L-9 8 5/3/19 12:07:30 31.44 4.39 0.00 0.00 31.6 29.6 26.5 30.9 29.6
1L-10 1 5/3/19 12:10:00 34.82 4.86 0.00 0.00 35.0 334 294 34.3 33.0
1L-10 2 5/3/19 12:11:00 34.82 4.86 0.00 0.00 35.3 33.8 29.8 34.5 33.4
1L-10 4 5/3/19 12:13:00 34.82 4.86 0.00 0.00 35.8 33.3 29.9 34.9 335
1L-10 8 5/3/19 12:17:00 34.82 4.86 0.00 0.00 35.7 33.6 29.8 35.0 33.5
1L-11 1 5/3/19 12:20:00 38.20 5.34 0.00 0.00 39.9 37.9 335 39.1 37.6
1L-11 2 5/3/19 12:21:00 38.20 5.34 0.00 0.00 40.3 37.8 33.9 39.6 37.9
1L-11 4 5/3/19 12:23:00 38.20 5.34] 0.00 0.00 40.1 38.0 335 39.2 37.7
1L-11 8 5/3/19 12:27:00 38.20 5.34 0.00 0.00 40.1 37.9 33.4 39.3 37.7
1L-12 1 5/3/19 12:30:00 41.71 5.83 0.00 0.00 44.8 42.2 37.3 43.8 42.0
1L-12 2 5/3/19 12:31:00 41.71 5.83 0.00 0.00 451 42.9 37.4 441 42.4
1L-12 4 5/3/19 12:33:00 41.71 5.83 0.00 0.00 44.9 42.5 37.4 44.0 42.2
1L-12 8 5/3/19 12:37:00 41.71 5.83 0.00 0.00 45.0 42.6 37.4 43.9 42.2
1L-13 1 5/3/19 12:40:00 45.09 6.31 0.00 0.00 49.3 471 411 48.5 46.5)
1L-13 2 5/3/19 12:41:00 45.09 6.31 0.00 0.00 49.3 46.9 41.0 48.4 46.4
1L-13 4 5/3/19 12:43:00 45.09 6.31 0.00 0.00 49.4 45.8 40.9 48.2 46.1
1L-13 8 5/3/19 12:47:00 45.09 6.31 0.00 0.00 49.7 46.9 41.4 48.9 46.7
1L-14 1 5/3/19 12:50:00 48.68 6.81 0.00 0.00 54.2 51.7 45.3 53.2 51.1
1L-14 2 5/3/19 12:51:00 48.68 6.81 0.00 0.00 54.8 53.0 45.7 53.8 51.8
1L-14 4 5/3/19 12:53:00 48.68 6.81 0.00 0.00 54.4 51.7 453 53.5 51.2
1L-14 8 5/3/19 12:57:00 48.68 6.81 0.00 0.00 54.7 52.7 45.7 53.9 51.8
1L-15 1 5/3/19 13:00:30 51.71 7.24 0.00 0.00 59.8 56.6 495 58.9 56.2
1L-15 2 5/3/19 13:01:30 51.71 7.24 0.00 0.00 59.7 57.1 495 59.0 56.3
1L-15 4 5/3/19 13:03:30 51.71 7.24 0.00 0.00 59.6 56.5 494 58.8 56.1
1L-15 8 5/3/19 13:07:30 51.71 7.24 0.00 0.00 59.7 57.0 49.6 59.0 56.3
1L-16 1 5/3/19 13:10:00 55.43 7.76 0.00 0.00 64.5 62.3 53.5 63.5 60.9
1L-16 2 5/3/19 13:11:00 55.43 7.76 0.00 0.00 64.8 61.3 53.6 63.9 60.9
1L-16 4 5/3/19 13:13:00 55.43 7.76 0.00 0.00 64.8 62.1 53.6 64.1 61.2
1L-16 8 5/3/19 13:17:00 55.43 7.76 0.00 0.00 65.5 62.6 54.1 64.7 61.7




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE

BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Strain Gage Readings and Loads at Level 2
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Strain Gage Level 2
Test Time Time Pressure| Load |Pressure| Load 2A-1900601 | 2B-1900602 | 2C-1900603 | 2D-1900604 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
1L-17 1 5/3/19 13:20:00 58.88 8.25 0.00 0.00 70.0 66.9 57.9 69.1 66.0)
1L-17 2 5/3/19 13:21:00 58.88 8.25 0.00 0.00 70.3 67.1 58.1 69.6 66.3]
1L-17 4 5/3/19 13:23:00 58.88 8.25 0.00 0.00 70.2 68.1 57.7 69.2 66.3]
1L-17 8 5/3/19 13:27:00 58.88 8.25 0.00 0.00 711 67.3 58.5 70.1 66.7|
1L-18 1 5/3/19 13:29:30 62.12 8.70 0.00 0.00 75.7 72.0 62.1 745 711
1L-18 2 5/3/19 13:30:30 62.12 8.70 0.00 0.00 76.3 72.8 62.4 75.1 71.7
1L-18 4 5/3/19 13:32:30 62.12 8.70 0.00 0.00 76.3 724 62.4 755 71.6
1L-18 8 5/3/19 13:36:30 62.12 8.70 0.00 0.00 76.6 73.0 62.7 75.6 72.0
1L-19 1 5/3/19 13:38:30 65.71 9.21 0.00 0.00 81.5 78.5 66.2 80.2 76.6)
1L-19 2 5/3/19 13:39:30 65.71 9.21 0.00 0.00 82.1 78.7 66.8 80.9 774
1L-19 4 5/3/19 13:41:30 65.71 9.21 0.00 0.00 82.6 79.0 67.0 81.2 77.4
1L-19 8 5/3/19 13:45:30 65.71 9.21 0.00 0.00 83.1 79.5 67.5 82.0 78.0
1L-20 1 5/3/19 13:48:30 69.36 9.72 0.00 0.00 87.7 82.6 71.2 86.5 82.0
1L-20 2 5/3/19 13:49:30 69.36 9.72 0.00 0.00 88.2 83.5 71.6 87.0 82.5
1L-20 4 5/3/19 13:51:30 69.36 9.72 0.00 0.00 89.1 84.7 722 87.8 83.5
1L-20 8 5/3/19 13:55:30 69.36 9.72 0.00 0.00 89.0 84.6 72.3 87.2 83.3]
1U-1 1 5/3/19 13:59:00 55.43 7.76 0.00 0.00 81.5 78.7 66.0 80.4] 76.7]
1U-1 2 5/3/19 14:00:00 55.43 7.76 0.00 0.00 81.5 78.2 66.0 80.3 76.5
1U-1 4 5/3/19 14:02:00 55.43 7.76 0.00 0.00 81.2 78.1 65.7 80.3 76.3
1U-2 1 5/3/19 14:04:00 41.09 5.74) 0.00 0.00 70.7 68.2 57.0 69.6 66.4
1U-2 2 5/3/19 14:05:00 41.09 5.74 0.00 0.00 70.6 68.4 57.0 69.7| 66.4
1U-2 4 5/3/19 14:07:00 41.09 5.74] 0.00 0.00 70.5 66.9 56.9 69.7| 66.0)
1U-3 1 5/3/19 14:09:30 27.99 3.90 0.00 0.00 58.5 55.6 47.3 58.2 54.9
1U-3 2 5/3/19 14:10:30 27.99 3.90 0.00 0.00 58.6 55.5 47.3 58.1 54.9
1U-3 4 5/3/19 14:12:30 27.99 3.90 0.00 0.00 58.5 55.2 47.3 57.9 54.7|
1U-4 1 5/3/19 14:14:30 14.20 1.96 0.00 0.00 45.6 42.9 36.7 45.2 42.6)
1U-4 2 5/3/19 14:15:30 14.20 1.96 0.00 0.00 45.4 43.3 36.6 45.2 427
1U-4 4 5/3/19 14:17:30 14.20 1.96 0.00 0.00 44.2 42,7 35.9 43.9 41.7|
1U-5 1 5/3/19 14:19:30 0.00 0.00 0.00 0.00 30.0 28.7 23.6 29.6 28.0
1U-5 2 5/3/19 14:20:30 0.00 0.00 0.00 0.00 29.5 28.7 23.5 29.2 27.7
1U-5 4 5/3/19 14:22:30 0.00 0.00 0.00 0.00 29.4 28.0 23.1 291 27.4
1U-5 8 5/3/19 14:26:30 0.00 0.00 0.00 0.00 28.9 28.3 22.9 28.8 27.2)
2L-1 1 5/3/19 14:49:30 0.00 0.00 3.52 0.47] 29.5 28.3 23.3 29.3 27.6)
2L-1 2 5/3/19 14:50:30 0.00 0.00 3.52 0.47| 29.4 28.7 23.3 29.3 27.7
2L-1 4 5/3/19 14:52:30 0.00 0.00 3.52 0.47| 29.3 28.6 23.5 29.4 27.7
2L-1 8 5/3/19 14:56:30 0.00 0.00 3.52 0.47| 29.1 28.4 23.3 29.2 27.5
2L-2 1 5/3/19 14:59:00 0.00 0.00 7.24 1.00 30.4 29.9 244 30.4 28.8
2L-2 2 5/3/19 15:00:00 0.00 0.00 7.24 1.00 30.3 29.1 24.2 30.4 28.5
2L-2 4 5/3/19 15:02:00 0.00 0.00 7.24 1.00 30.4 29.0 242 30.2 28.5
2L-2 8 5/3/19 15:06:00 0.00 0.00 7.24 1.00 30.3 29.1 24.1 30.2 28.5)
2L-3 1 5/3/19 15:09:00 0.00 0.00 10.41 1.45 31.2 30.0 25.2 31.3 29.5
2L-3 2 5/3/19 15:10:00 0.00 0.00 10.41 1.45 31.3 30.4 25.2 31.1 29.5
2L-3 4 5/3/19 15:12:00 0.00 0.00 10.41 1.45 31.4 30.5 25.4 31.2 29.6)
2L-3 8 5/3/19 15:16:00 0.00 0.00 10.41 1.45 31.4 30.5 25.5 31.4 29.7|
2L-4 1 5/3/19 15:18:30 0.00 0.00 13.93 1.95 32.7 32.0 26.5 32.6 31.0
2L-4 2 5/3/19 15:19:30 0.00 0.00 13.93 1.95 32.6 31.4 26.5 32.7 30.8,
2L-4 4 5/3/19 15:21:30 0.00 0.00 13.93 1.95 32.7 31.4 26.5 32.6 30.8,
2L-4 8 5/3/19 15:25:30 0.00 0.00 13.93 1.95 32.6 31.7 26.3 32.6 30.8]
2L-5 1 5/3/19 15:28:00 0.00 0.00 17.17 2.41 33.7 33.0 27.4 33.9 32.0
2L-5 2 5/3/19 15:29:00 0.00 0.00 1717 2.41 33.8 33.0 27.4 33.9 32.0
2L-5 4 5/3/19 15:31:00 0.00 0.00 17.17 2.41 34.2 33.0 275 34.1 32.2
2L-5 8 5/3/19 15:35:00 0.00 0.00 17.17 2.41 34.1 32.5 27.4 34.0 32.0
2L-6 1 5/3/19 15:37:30 0.00 0.00 20.82 2.93 35.3 33.9 28.5 35.4 33.3
2L-6 2 5/3/19 15:38:30 0.00 0.00 20.82 2.93 35.5 34.0 28.7 35.6 33.4
2L-6 4 5/3/19 15:40:30 0.00 0.00 20.82 2.93 35.5 34.1 28.7 35.5 33.5
2L-6 8 5/3/19 15:44:30 0.00 0.00 20.82 2.93 35.4 33.7 28.7 35.7 33.4
2L-7 1 5/3/19 15:47:30 0.00 0.00 24.13 3.40 36.7 34.4 29.6 36.9 34.4
2L-7 2 5/3/19 15:48:30 0.00 0.00 24.13 3.40 36.9 34.9 29.8 36.9 34.7
2L-7 4 5/3/19 15:50:30 0.00 0.00 24.13 3.40 36.9 35.2 29.7 36.8 34.7]
2L-7 8 5/3/19 15:54:30 0.00 0.00 24.13 3.40 36.9 35.2 29.6 36.7 34.6)
2L-8 1 5/3/19 15:57:30 0.00 0.00 27.65 3.90 38.2 35.7 31.0 38.2 35.8
2L-8 2 5/3/19 15:58:30 0.00 0.00 27.65 3.90 38.2 35.6 31.0 38.1 35.7|
2L-8 4 5/3/19 16:00:30 0.00 0.00 27.65 3.90 38.2 35.8 31.0 38.3 35.8
2L-8 8 5/3/19 16:04:30 0.00 0.00 27.65 3.90 38.5 37.5 30.9 38.4 36.3|
2L-9 1 5/3/19 16:07:30 0.00 0.00 31.03 4.38 39.7 38.6 32.3 39.8 37.6




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE

BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Strain Gage Readings and Loads at Level 2
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Strain Gage Level 2
Test Time Time Pressure| Load |Pressure| Load 2A-1900601 | 2B-1900602 | 2C-1900603 | 2D-1900604 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
2L-9 2 5/3/19 16:08:30 0.00 0.00 31.03 4.38 39.7 37.8 32.2 39.7 37.4
2L-9 4 5/3/19 16:10:30 0.00 0.00 31.03 4.38 39.7 38.2 32.3 39.8 37.5
2L-9 8 5/3/19 16:14:30 0.00 0.00 31.03 4.38 39.7 38.2 324 39.9 37.5
2L-10 1 5/3/19 16:17:00 0.00 0.00 34.47 4.87 411 39.1 33.5 411 38.7]
2L-10 2 5/3/19 16:18:00 0.00 0.00 34.47 4.87 411 39.9 33.5 41.2 38.9
2L-10 4 5/3/19 16:20:00 0.00 0.00 34.47 4.87 411 39.8 33.8 41.3 39.0
2L-10 8 5/3/19 16:24:00 0.00 0.00 34.47 4.87 41.3 38.4 33.9 41.4 38.7|
2L-11 1 5/3/19 16:27:00 0.00 0.00 38.34 5.42 429 415 35.2 42.8 40.6)
2L-11 2 5/3/19 16:28:00 0.00 0.00 38.34 5.42 429 41.3 35.4 43.0 40.6)
2L-11 4 5/3/19 16:30:00 0.00 0.00 38.34 5.42 429 417 35.4 431 40.8,
2L-11 8 5/3/19 16:34:00 0.00 0.00 38.34 5.42 42.9 41.8 35.7 43.0 40.9
2L-12 1 5/3/19 16:37:00 0.00 0.00 41.30 5.84] 44.3 421 36.5 44.6 41.9
2L-12 2 5/3/19 16:38:00 0.00 0.00 41.30 5.84] 444 42.7 36.5 44.6 421
2L-12 4 5/3/19 16:40:00 0.00 0.00 41.30 5.84] 44.3 42.6 36.5 447 42.0
2L-12 8 5/3/19 16:44:00 0.00 0.00 41.30 5.84] 44.4 42.4 36.4 44.6 42.0
2L-13 1 5/3/19 16:46:00 0.00 0.00 44.47 6.29 45.7 43.6 37.5 45.8 43.2)
2L-13 2 5/3/19 16:47:00 0.00 0.00 44.47 6.29 45.9 43.5 37.7 46.0 43.3
2L-13 4 5/3/19 16:49:00 0.00 0.00 44.47 6.29 46.0 44.0 38.0 46.3 43.6)
2L-13 8 5/3/19 16:53:00 0.00 0.00 44.47 6.29 46.2 44.0 38.0 46.2 43.6)
2L-14 1 5/3/19 16:55:00 0.00 0.00 48.26 6.83 47.6 45.0 39.2 47.9 44.9
2L-14 2 5/3/19 16:56:00 0.00 0.00 48.26 6.83 47.9 447 39.4 48.1 45.0
2L-14 4 5/3/19 16:58:00 0.00 0.00 48.26 6.83 48.3 45.3 39.8 48.6 45.5
2L-14 8 5/3/19 17:02:00 0.00 0.00 48.26 6.83 48.5 46.8 40.1 48.7 46.0
2L-15 1 5/3/19 17:05:30 0.00 0.00 51.85 7.34] 50.3 47.9 41.9 50.7] 47.7)
2L-15 2 5/3/19 17:06:30 0.00 0.00 51.85 7.34 50.3 48.0 41.9 50.6 47.7)
2L-15 4 5/3/19 17:08:30 0.00 0.00 51.85 7.34) 50.3 48.0 41.8 50.6 47.7
2L-15 8 5/3/19 17:12:30 0.00 0.00 51.85 7.34] 50.6 48.1 41.9 50.7| 47.8
2L-16 1 5/3/1917:14:30 0.00 0.00 54.81 7.76 52.0 49.6 43.2 52.1 49.2
2L-16 2 5/3/19 17:15:30 0.00 0.00 54.81 7.76 52.0 50.0 43.4 52.2 49.4
2L-16 4 5/3/1917:17:30 0.00 0.00 54.81 7.76 52.1 50.0 43.6 52.3 49.5
2L-16 8 5/3/19 17:21:30 0.00 0.00 54.81 7.76 52.2 49.8 43.7 52.6 49.6)
2L-17 1 5/3/19 17:25:00 0.00 0.00 58.88 8.33 54.5 52.4 455 54.8 51.8]
2L-17 2 5/3/19 17:26:00 0.00 0.00 58.88 8.33 54.5 52.8 45.7 54.9 52.0
2L-17 4 5/3/19 17:28:00 0.00 0.00 58.88 8.33 54.6 52.5 45.9 55.1 52.0
2L-17 8 5/3/19 17:32:00 0.00 0.00 58.88 8.33 54.9 52.4 46.1 55.3 52.2)
2L-18 1 5/3/19 17:34:30 0.00 0.00 62.05 8.78 56.7 53.8 475 57.0 53.8
2L-18 2 5/3/19 17:35:30 0.00 0.00 62.05 8.78 56.8 53.8 47.6 57.2 53.8
2L-18 4 5/3/19 17:37:30 0.00 0.00 62.05 8.78 57.0 54.3 48.0 57.5 54.2)
2L-18 8 5/3/19 17:41:30 0.00 0.00 62.05 8.78 57.5 54.2 48.4 58.0 54.5)
2L-19 1 5/3/19 17:43:30 0.00 0.00 65.43 9.26 59.1 55.9 49.8 59.5 56.1
2L-19 2 5/3/19 17:44:30 0.00 0.00 65.43 9.26 59.3 56.6 49.9 59.7| 56.4
2L-19 4 5/3/19 17:46:30 0.00 0.00 65.43 9.26 59.3 56.7 50.2 59.8 56.5)
2L-19 8 5/3/19 17:50:30 0.00 0.00 65.43 9.26 59.6 57.1 50.5 60.2 56.9
2L-20 1 5/3/19 17:52:30 0.00 0.00 68.88 9.75 61.6 58.9 52.3 62.1 58.7|
2L-20 2 5/3/19 17:53:30 0.00 0.00 68.88 9.75 61.8 58.5 52.5 62.2 58.7|
2L-20 4 5/3/19 17:55:30 0.00 0.00 68.88 9.75 62.0 59.8 52.7 62.6 59.3
2L-20 8 5/3/19 17:59:30 0.00 0.00 68.88 9.75 62.5 59.9 53.1 63.1 59.6)
2L-21 1 5/3/19 18:04:00 0.00 0.00 72.67 10.29 64.8 62.3 55.2 65.5 62.0
2L-21 2 5/3/19 18:05:00 0.00 0.00 72.67 10.29 64.9 62.0 55.3 65.5 61.9
2L-21 4 5/3/19 18:07:00 0.00 0.00 72.67 10.29 65.1 62.4 55.5 65.9 62.2)
2L-21 8 5/3/19 18:11:00 0.00 0.00 72.67 10.29 65.6 62.7 55.9 66.3 62.6)
2L-22 1 5/3/19 18:13:00 0.00 0.00 76.26 10.80 68.0 64.8 58.0 68.5 64.8
2L-22 2 5/3/19 18:14:00 0.00 0.00 76.26 10.80 68.0 64.8 58.2 68.7| 64.9
2L-22 4 5/3/19 18:16:00 0.00 0.00 76.26 10.80 68.5 65.9 58.5 69.4] 65.6)
2L-22 8 5/3/19 18:20:00 0.00 0.00 76.26 10.80 69.0 66.3 59.0 69.5 66.0)
2L-23 1 5/3/19 18:23:00 0.00 0.00 79.29 11.23 711 68.4 60.9 715 68.0)
2L-23 2 5/3/19 18:24:00 0.00 0.00 79.29 11.23 71.2 69.3 61.1 71.9 68.4
2L-23 4 5/3/19 18:26:00 0.00 0.00 79.29 11.23 71.8 68.8 61.6 72.3 68.6)
2L-23 8 5/3/19 18:30:00 0.00 0.00 79.29 11.23 722 70.3 62.0 72.9 69.4
2L-24 1 5/3/19 18:32:30 0.00 0.00 82.88 11.74 74.3 721 64.1 75.7) 71.6)
2L-24 2 5/3/19 18:33:30 0.00 0.00 82.88 11.74 75.0 722 64.4 76.1 71.9
2L-24 4 5/3/19 18:35:30 0.00 0.00 82.88 11.74 75.3 724 64.7 76.1 721
2L-24 8 5/3/19 18:39:30 0.00 0.00 82.88 11.74, 76.0 72.3 65.2 76.8 72.6
2L-25 1 5/3/19 18:43:00 0.00 0.00 86.05 12.19 78.2 76.3 67.4 79.1 75.3)
2L-25 2 5/3/19 18:44:00 0.00 0.00 86.05 12.19 78.6 75.9 67.6 79.3 75.4




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE

BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Strain Gage Readings and Loads at Level 2
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Strain Gage Level 2
Test Time Time Pressure| Load |Pressure| Load 2A-1900601 | 2B-1900602 | 2C-1900603 | 2D-1900604 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
2L-25 4 5/3/19 18:46:00 0.00 0.00 86.05 12.19 78.9 755 68.1 79.6 75.6)
2L-25 8 5/3/19 18:50:00 0.00 0.00 86.05 12.19 79.4 75.8 68.5 80.4] 76.0
2L-26 1 5/3/19 18:53:00 0.00 0.00 89.77 12.72 82.0 79.9 714 83.3 791
2L-26 2 5/3/19 18:54:00 0.00 0.00 89.77 12.72 82.4 79.7 71.4 83.6 79.3
2L-26 4 5/3/19 18:56:00 0.00 0.00 89.77 12.72 82.8 80.1 7.7 84.2 79.7
2L-26 8 5/3/19 19:00:00 0.00 0.00 89.77 12.72 83.3 81.1 72.3 84.7| 80.4
2U-1 1 5/3/19 19:02:30 0.00 0.00 70.88 10.04] 77.4 751 67.2 78.3 74.5)
2U-1 2 5/3/19 19:03:30 0.00 0.00 70.88 10.04; 77.2 75.6 67.1 78.5 74.6
2U-1 4 5/3/19 19:05:30 0.00 0.00 70.88 10.04] 77.3 75.2 67.0 78.5 74.5
2U-2 1 5/3/19 19:08:00 0.00 0.00 53.71 7.60 69.3 67.6 60.4 70.4] 66.9
2U-2 2 5/3/19 19:09:00 0.00 0.00 53.71 7.60 69.4 67.1 60.5 70.3 66.8,
2U-2 4 5/3/19 19:11:00 0.00 0.00 53.71 7.60 69.3 67.0 60.3 70.4] 66.7|
2U-3 1 5/3/19 19:13:30 0.00 0.00 35.23 4.98 60.2 58.1 52.1 61.4 58.0
2U-3 2 5/3/19 19:14:30 0.00 0.00 35.23 4.98 60.2 58.4 52.0 61.1 57.9
2U-3 4 5/3/19 19:16:30 0.00 0.00 35.23 4.98 60.1 57.9 52.1 61.3 57.8
2U-4 1 5/3/19 19:19:00 0.00 0.00 17.44 2.45 50.8 48.2 43.2 51.3 48.4
2U-4 2 5/3/19 19:20:00 0.00 0.00 17.44 2.45 50.6 48.6 43.3 51.3 48.4
2U-4 4 5/3/19 19:22:00 0.00 0.00 17.44 2.45 50.6 49.7 43.2 51.2 48.7|
2U-5 1 5/3/19 19:24:30 0.00 0.00 0.00 0.00 39.8 38.1 33.7 40.2 38.0
2U-5 2 5/3/19 19:25:30 0.00 0.00 0.00 0.00 39.7 38.4 33.5 40.0 37.9
2U-5 4 5/3/19 19:27:30 0.00 0.00 0.00 0.00 39.5 37.8 33.1 39.8 37.5
2U-5 8 5/3/19 19:31:30 0.00 0.00 0.00 0.00 39.3 37.9 33.0 39.6 37.4




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO
MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA
DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
o BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE
BOGOTA
LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA
Strain Gage Readings and Loads at Level 3
TP-7 - Bogota Metro - Bogota, Colombia
Load Hold Lower O-cell Upper O-cell Strain Gage Level 3
Test Time Time Pressure| Load | Pressure| Load 3A-1900605 | 3B-1900606 | 3C-1900607 | 3D-1900608 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)

1L-0 - 5/3/19 10:25:00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0
1L-1 1 5/3/19 10:41:00 4.48 0.59 0.00 0.00 0.5 52.2 -42.3 11 0.8]
1L-1 2 5/3/19 10:42:00 4.48 0.59 0.00 0.00 1.6 23.0 -37.9 1.0 1.3
1L-1 4 5/3/19 10:44:00 4.48 0.59 0.00 0.00 21 20.7 -728.1 0.9 1.5
1L-1 8 5/3/19 10:48:00 4.48 0.59 0.00 0.00 0.0 68.2 -868.9 1.1 0.5
1L-2 1 5/3/19 10:52:00 6.83 0.92 0.00 0.00 0.2 28.9 -1127.4 0.9 0.6
1L-2 2 5/3/19 10:53:00 6.83 0.92 0.00 0.00 1.0 12.4 -1301.0 11 1.0
1L-2 4 5/3/19 10:55:00 6.83 0.92 0.00 0.00 1.0 7.9 -1220.4 0.8 0.9
1L-2 8 5/3/19 10:59:00 6.83 0.92 0.00 0.00 0.5 -28.3 606.1 1.0 0.7
1L-3 1 5/3/19 11:02:00 10.34 1.42 0.00 0.00 0.3 22 -886.7 1.1 0.7
1L-3 2 5/3/19 11:03:00 10.34 1.42 0.00 0.00 0.6 13.8 -1587.8 1.2 0.9
1L-3 4 5/3/19 11:05:00 10.34 1.42 0.00 0.00 0.6 142 -1224.5 1.7 1.1
1L-3 8 5/3/19 11:09:00 10.34 1.42 0.00 0.00 0.7 3.8 -1211.1 1.9 1.3
1L-4 1 5/3/19 11:12:30 13.58 1.87 0.00 0.00 0.8 3.9 -390.7 3.1 1.9
1L-4 2 5/3/19 11:13:30 13.58 1.87] 0.00 0.00 1.0 14.0 -359.4 3.1 2.1
1L-4 4 5/3/19 11:15:30 13.58 1.87 0.00 0.00 1.6 14.3 -490.8 3.1 2.4
1L-4 8 5/3/19 11:19:30 13.58 1.87] 0.00 0.00 3.0 2.9 -1074.2 3.2 3.1
1L-5 1 5/3/19 11:21:30 1717 2.38 0.00 0.00 4.8 45 613.2 4.8 4.8
1L-5 2 5/3/19 11:22:30 17.17 2.38 0.00 0.00 3.5 4.6 -263.3 4.8 41
1L-5 4 5/3/19 11:24:30 1717 2.38 0.00 0.00 4.8 31.7 -1423.3 5.0 4.9
1L-5 8 5/3/19 11:28:30 17.17 2.38 0.00 0.00 5.8 15.0 -2038.9 5.2 5.5
1L-6 1 5/3/19 11:30:30 20.68 2.87| 0.00 0.00 5.0 33.6 -982.9 6.2 5.6
1L-6 2 5/3/19 11:31:30 20.68 2.87 0.00 0.00 5.6 33.2 -1761.4 6.4 6.0
1L-6 4 5/3/19 11:33:30 20.68 2.87| 0.00 0.00 5.7 35.5 -154.1 6.4 6.0
1L-6 8 5/3/19 11:37:30 20.68 2.87 0.00 0.00 6.3 24.9 -1278.4 6.6 6.5
1L-7 1 5/3/19 11:41:30 24.27 3.38 0.00 0.00 71 18.1 -555.4 8.3 7.7
1L-7 2 5/3/19 11:42:30 24.27 3.38 0.00 0.00 8.2 7.6 -1217.0 8.6 8.4
1L-7 4 5/3/19 11:44:30 24.27 3.38 0.00 0.00 6.8 8.5 356.2 8.6 7.7
1L-7 8 5/3/19 11:48:30 24.27 3.38 0.00 0.00 8.5 10.9 -949.2 8.5 8.5
1L-8 1 5/3/19 11:51:00 27.65 3.85 0.00 0.00 9.5 9.8 276.1 10.3 9.9
1L-8 2 5/3/19 11:52:00 27.65 3.85 0.00 0.00 9.7 39.4 -629.1 10.0 9.8
1L-8 4 5/3/19 11:54:00 27.65 3.85 0.00 0.00 9.9 27.2 4160.9 10.3 10.1
1L-8 8 5/3/19 11:58:00 27.65 3.85 0.00 0.00 9.6 13.5 -1296.7 10.2 9.9
1L-9 1 5/3/19 12:00:30 31.44 4.39 0.00 0.00 10.3 57.1 -1824.7 11.8 11.0
1L-9 2 5/3/19 12:01:30 31.44 4.39 0.00 0.00 11.6 5.0 -1312.5 11.7] 11.6
1L-9 4 5/3/19 12:03:30 31.44 4.39 0.00 0.00 124 13.2 -1072.6 11.9 12.2
1L-9 8 5/3/19 12:07:30 31.44 4.39 0.00 0.00 10.8 18.3 -1231.6 11.9 11.4
1L-10 1 5/3/19 12:10:00 34.82 4.86 0.00 0.00 13.6 13.8 -1327.6 13.4 13.5
1L-10 2 5/3/19 12:11:00 34.82 4.86 0.00 0.00 12.7 30.7 -1385.6 13.3 13.0
1L-10 4 5/3/19 12:13:00 34.82 4.86 0.00 0.00 13.0 26.1 -1590.5 13.7 13.3
1L-10 8 5/3/19 12:17:00 34.82 4.86 0.00 0.00 12.8 14.7 -753.0 13.8 13.3
1L-11 1 5/3/19 12:20:00 38.20 5.34] 0.00 0.00 15.5 33.6 -844.9 15.3 15.4
1L-11 2 5/3/19 12:21:00 38.20 5.34 0.00 0.00 13.5 56.1 -1279.1 15.3 14.4
1L-11 4 5/3/19 12:23:00 38.20 5.34] 0.00 0.00 15.1 31.0 -630.2 15.4 15.2
1L-11 8 5/3/19 12:27:00 38.20 5.34 0.00 0.00 16.6 41.6 381.9 15.6 16.1
1L-12 1 5/3/19 12:30:00 41.71 5.83 0.00 0.00 16.4 52.2 -388.4 17.3 16.9
1L-12 2 5/3/19 12:31:00 41.71 5.83 0.00 0.00 171 39.3 488.9 17.3 17.2
1L-12 4 5/3/19 12:33:00 41.71 5.83 0.00 0.00 175 19.8 -878.2 17.4 17.5
1L-12 8 5/3/19 12:37:00 41.71 5.83 0.00 0.00 16.8 30.5 -313.3 17.4 171
1L-13 1 5/3/19 12:40:00 45.09 6.31 0.00 0.00 17.3 22.9 -917.8 19.3 18.3
1L-13 2 5/3/19 12:41:00 45.09 6.31 0.00 0.00 17.8 371 878.9 19.2 18.5
1L-13 4 5/3/19 12:43:00 45.09 6.31 0.00 0.00 18.6 711 -1278.0 19.3 19.0
1L-13 8 5/3/19 12:47:00 45.09 6.31 0.00 0.00 19.5 48.9 -900.7 19.6 19.5
1L-14 1 5/3/19 12:50:00 48.68 6.81 0.00 0.00 20.3 44.6 -1075.7 215 20.9
1L-14 2 5/3/19 12:51:00 48.68 6.81 0.00 0.00 20.5 30.6 -446.4 21.4 20.9
1L-14 4 5/3/19 12:53:00 48.68 6.81 0.00 0.00 19.6 33.3 -802.6 215 20.5
1L-14 8 5/3/19 12:57:00 48.68 6.81 0.00 0.00 20.1 -1911.8 -507.4 21.8 21.0
1L-15 1 5/3/19 13:00:30 51.71 7.24 0.00 0.00 22.3 58.5 -987.9 23.7] 23.0
1L-15 2 5/3/19 13:01:30 51.71 7.24 0.00 0.00 32.1 37.2 187.8 23.9 28.0
1L-15 4 5/3/19 13:03:30 51.71 7.24 0.00 0.00 22.4 48.6 476.3 241 23.2
1L-15 8 5/3/19 13:07:30 51.71 7.24 0.00 0.00 225 29.0 578.8 24.0 23.3
1L-16 1 5/3/19 13:10:00 55.43 7.76 0.00 0.00 26.4 32.7 -944.2 25.8 26.1
1L-16 2 5/3/19 13:11:00 55.43 7.76 0.00 0.00 25.3 43.2 -1018.6 26.0 25.6
1L-16 4 5/3/19 13:13:00 55.43 7.76 0.00 0.00 26.0 234 -829.6 26.0 26.0
1L-16 8 5/3/19 13:17:00 55.43 7.76 0.00 0.00 24.2 31.5 -581.9 26.4 25.3
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Load Hold Lower O-cell Upper O-cell Strain Gage Level 3
Test Time Time Pressure| Load |Pressure| Load 3A-1900605 | 3B-1900606 | 3C-1900607 | 3D-1900608 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
1L-17 1 5/3/19 13:20:00 58.88 8.25 0.00 0.00 25.7 55.9 -478.1 28.5 271
1L-17 2 5/3/19 13:21:00 58.88 8.25 0.00 0.00 27.7 53.8 -792.5 28.5 28.1
1L-17 4 5/3/19 13:23:00 58.88 8.25 0.00 0.00 26.5 51.7 -585.8 28.6 27.5
1L-17 8 5/3/19 13:27:00 58.88 8.25 0.00 0.00 28.4 57.8 -610.8 29.1 28.7|
1L-18 1 5/3/19 13:29:30 62.12 8.70 0.00 0.00 29.3 32.4 -660.9 30.9 30.1
1L-18 2 5/3/19 13:30:30 62.12 8.70 0.00 0.00 28.3 56.5 -59.4 31.0 29.7|
1L-18 4 5/3/19 13:32:30 62.12 8.70 0.00 0.00 29.5 48.1 -952.9 31.5 30.5
1L-18 8 5/3/19 13:36:30 62.12 8.70 0.00 0.00 30.5 51.4 -414.6 31.6 31.0)
1L-19 1 5/3/19 13:38:30 65.71 9.21 0.00 0.00 32.4 68.3 -1557.2 33.6 33.0]
1L-19 2 5/3/19 13:39:30 65.71 9.21 0.00 0.00 32.2 45.4 317.9 33.9 33.0
1L-19 4 5/3/19 13:41:30 65.71 9.21 0.00 0.00 33.2 39.5 -1191.2 34.1 33.6)
1L-19 8 5/3/19 13:45:30 65.71 9.21 0.00 0.00 32.6 80.1 -434.6 34.2 33.4
1L-20 1 5/3/19 13:48:30 69.36 9.72 0.00 0.00 36.8 84.9 -730.4 36.1 36.5)
1L-20 2 5/3/19 13:49:30 69.36 9.72 0.00 0.00 34.2 64.1 1265.5 36.6 35.4
1L-20 4 5/3/19 13:51:30 69.36 9.72 0.00 0.00 34.4 45.0 -1411.7 37.5 36.0
1L-20 8 5/3/19 13:55:30 69.36 9.72 0.00 0.00 36.5 28.0 -830.3 36.8 36.7|
1U-1 1 5/3/19 13:59:00 55.43 7.76 0.00 0.00 34.9 SN -1075.5 34.3 34.6]
1U-1 2 5/3/19 14:00:00 55.43 7.76 0.00 0.00 33.4 70.8 -9.9 34.4 33.9
1U-1 4 5/3/19 14:02:00 55.43 7.76 0.00 0.00 325 60.7 -755.4 33.9 33.2
1U-2 1 5/3/19 14:04:00 41.09 5.74) 0.00 0.00 26.8 70.2 -491.7 30.1 28.4
1U-2 2 5/3/19 14:05:00 41.09 5.74 0.00 0.00 28.5 471 -25.0 30.6 29.5
1U-2 4 5/3/19 14:07:00 41.09 5.74] 0.00 0.00 28.3 46.3 394.1 30.1 29.2)
1U-3 1 5/3/19 14:09:30 27.99 3.90 0.00 0.00 23.6 32.7 -2083.7 25.6 24.6
1U-3 2 5/3/19 14:10:30 27.99 3.90 0.00 0.00 225 40.2 -1383.6 26.0 24.2
1U-3 4 5/3/19 14:12:30 27.99 3.90 0.00 0.00 26.4 42.4 -964.4 25.7 26.0)
1U-4 1 5/3/19 14:14:30 14.20 1.96 0.00 0.00 20.0 38.0 -867.6 21.3 20.7]
1U-4 2 5/3/19 14:15:30 14.20 1.96 0.00 0.00 19.9 45.0 -447.3 21.3 20.6)
1U-4 4 5/3/19 14:17:30 14.20 1.96 0.00 0.00 19.2 36.7 174.2 20.9 20.1
1U-5 1 5/3/19 14:19:30 0.00 0.00 0.00 0.00 14.1 58.4 934.0 15.5 14.8
1U-5 2 5/3/19 14:20:30 0.00 0.00 0.00 0.00 15.5 42.8 -217.0 15.4 15.5
1U-5 4 5/3/19 14:22:30 0.00 0.00 0.00 0.00 14.0 75.5 -171.2 15.5 14.7|
1U-5 8 5/3/19 14:26:30 0.00 0.00 0.00 0.00 15.7 68.5 1934.7 15.1 15.4
2L-1 1 5/3/19 14:49:30 0.00 0.00 3.52 0.47] 171 65.0 -14911 171 171
2L-1 2 5/3/19 14:50:30 0.00 0.00 3.52 0.47| 17.7 13.7 245.3 17.0 17.4
2L-1 4 5/3/19 14:52:30 0.00 0.00 3.52 0.47| 17.5 13.5 -1380.2 17.2 17.3
2L-1 8 5/3/19 14:56:30 0.00 0.00 3.52 0.47| 17.4 491 -675.4 17.2 17.3
2L-2 1 5/3/19 14:59:00 0.00 0.00 7.24 1.00 19.4 26.4 -635.8 19.4 19.4
2L-2 2 5/3/19 15:00:00 0.00 0.00 7.24 1.00 18.3 32.6 1515.9 19.3 18.8
2L-2 4 5/3/19 15:02:00 0.00 0.00 7.24 1.00 18.6 16.4 -1322.3 19.3 19.0
2L-2 8 5/3/19 15:06:00 0.00 0.00 7.24 1.00 18.1 715 -1963.1 19.6 18.8
2L-3 1 5/3/19 15:09:00 0.00 0.00 10.41 1.45 19.6 53.6 -726.2 20.9 20.2
2L-3 2 5/3/19 15:10:00 0.00 0.00 10.41 1.45 18.9 31.1 1209.4 21.3 20.1
2L-3 4 5/3/19 15:12:00 0.00 0.00 10.41 1.45 19.7 27.8 -1793.0 21.4 20.5)
2L-3 8 5/3/19 15:16:00 0.00 0.00 10.41 1.45 20.2 329.2 -399.0 21.6 20.9
2L-4 1 5/3/19 15:18:30 0.00 0.00 13.93 1.95 229 28.2 -1789.6 241 23.5
2L-4 2 5/3/19 15:19:30 0.00 0.00 13.93 1.95 23.0 31.9 -241.2 24.2 23.6)
2L-4 4 5/3/19 15:21:30 0.00 0.00 13.93 1.95 23.1 50.2 -312.6 24.2 23.6)
2L-4 8 5/3/19 15:25:30 0.00 0.00 13.93 1.95 23.4 32.0 -1245.2 24.2 23.8
2L-5 1 5/3/19 15:28:00 0.00 0.00 17.17 2.41 26.2 53.8 -1911.4 26.0 26.1
2L-5 2 5/3/19 15:29:00 0.00 0.00 1717 2.41 26.2 30.9 -1031.5 26.8 26.5)
2L-5 4 5/3/19 15:31:00 0.00 0.00 17.17 2.41 25.6 60.5 -1028.9 26.5 26.0
2L-5 8 5/3/19 15:35:00 0.00 0.00 17.17 2.41 27.7 34.1 -1125.8 26.7| 27.2)
2L-6 1 5/3/19 15:37:30 0.00 0.00 20.82 2.93 28.3 35.0 1431.2 29.4 28.9
2L-6 2 5/3/19 15:38:30 0.00 0.00 20.82 2.93 28.9 48.5 -1475.8 29.5 29.2
2L-6 4 5/3/19 15:40:30 0.00 0.00 20.82 2.93 27.7 40.4 -1788.0 29.6 28.7|
2L-6 8 5/3/19 15:44:30 0.00 0.00 20.82 2.93 29.1 51.3 -1486.4 29.9 29.5
2L-7 1 5/3/19 15:47:30 0.00 0.00 24.13 3.40 29.4 56.9 -794 .1 32.6 31.0
2L-7 2 5/3/19 15:48:30 0.00 0.00 24.13 3.40 30.8 50.8 -844.5 31.9 31.4
2L-7 4 5/3/19 15:50:30 0.00 0.00 24.13 3.40 31.6 42.8 -808.3 32.7 32.2
2L-7 8 5/3/19 15:54:30 0.00 0.00 24.13 3.40 32.5 40.8 625.1 33.0 32.8
2L-8 1 5/3/19 15:57:30 0.00 0.00 27.65 3.90 33.5 455 -536.4 34.8 34.1
2L-8 2 5/3/19 15:58:30 0.00 0.00 27.65 3.90 34.2 56.7 29.8 35.3 34.8
2L-8 4 5/3/19 16:00:30 0.00 0.00 27.65 3.90 321 54.9 -1126.3 35.5 33.8
2L-8 8 5/3/19 16:04:30 0.00 0.00 27.65 3.90 32.0 74.2 -1777.7 35.5 33.7|
2L-9 1 5/3/19 16:07:30 0.00 0.00 31.03 4.38 35.4 39.4 -1081.5 38.7 37.1
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Strain Gage Readings and Loads at Level 3
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Strain Gage Level 3
Test Time Time Pressure| Load |Pressure| Load 3A-1900605 | 3B-1900606 | 3C-1900607 | 3D-1900608 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
2L-9 2 5/3/19 16:08:30 0.00 0.00 31.03 4.38 34.7 48.2 -201.7 38.2 36.5)
2L-9 4 5/3/19 16:10:30 0.00 0.00 31.03 4.38 37.3 70.4 -1400.4 38.3 37.8
2L-9 8 5/3/19 16:14:30 0.00 0.00 31.03 4.38 36.2 49.5 -1114.3 38.7 37.4
2L-10 1 5/3/19 16:17:00 0.00 0.00 34.47 4.87 38.9 90.1 -1348.1 417 40.3
2L-10 2 5/3/19 16:18:00 0.00 0.00 34.47 4.87 422 53.1 -570.1 41.8 42.0
2L-10 4 5/3/19 16:20:00 0.00 0.00 34.47 4.87 41.2 72.0 -1567.8 421 41.7]
2L-10 8 5/3/19 16:24:00 0.00 0.00 34.47 4.87 42.6 71.9 -2054.7 42.3 42.5
2L-11 1 5/3/19 16:27:00 0.00 0.00 38.34 5.42 431 69.0 1435.2 45.7 44.4
2L-11 2 5/3/19 16:28:00 0.00 0.00 38.34 5.42 45.8 45.4 -527.4 45.6 45.7|
2L-11 4 5/3/19 16:30:00 0.00 0.00 38.34 5.42 44.2 70.1 2008.2 45.8 45.0
2L-11 8 5/3/19 16:34:00 0.00 0.00 38.34 5.42 42.4 58.7 -594.5 46.0 44.2)
2L-12 1 5/3/19 16:37:00 0.00 0.00 41.30 5.84] 46.9 70.9 -241.5 49.2 48.0
2L-12 2 5/3/19 16:38:00 0.00 0.00 41.30 5.84] 46.7 59.6 -1584.7 491 47.9
2L-12 4 5/3/19 16:40:00 0.00 0.00 41.30 5.84] 471 70.4 -1987.6 49.3 48.2
2L-12 8 5/3/19 16:44:00 0.00 0.00 41.30 5.84] 47.7 70.6 -1646.6 49.6 48.6)
2L-13 1 5/3/19 16:46:00 0.00 0.00 44.47 6.29 51.4 67.6 -1788.0 52.1 51.7]
2L-13 2 5/3/19 16:47:00 0.00 0.00 44.47 6.29 50.7 68.0 -1023.0 52.5 51.6)
2L-13 4 5/3/19 16:49:00 0.00 0.00 44.47 6.29 52.5 68.3 -1239.9 52.9 52.7|
2L-13 8 5/3/19 16:53:00 0.00 0.00 44.47 6.29 50.8 103.4 -582.9 53.2 52.0
2L-14 1 5/3/19 16:55:00 0.00 0.00 48.26 6.83 54.9 68.3 -1656.5 55.7| 55.3]
2L-14 2 5/3/19 16:56:00 0.00 0.00 48.26 6.83 56.4 74.4 -1461.7 56.9 56.6)
2L-14 4 5/3/19 16:58:00 0.00 0.00 48.26 6.83 56.6 63.9 -599.8 57.7] 57.1
2L-14 8 5/3/19 17:02:00 0.00 0.00 48.26 6.83 57.5 73.5 -918.0 58.6 58.0
2L-15 1 5/3/19 17:05:30 0.00 0.00 51.85 7.34] 61.2 69.0 -1113.6 62.5 61.8]
2L-15 2 5/3/19 17:06:30 0.00 0.00 51.85 7.34 62.4 89.5 -1041.5 62.4 62.4
2L-15 4 5/3/19 17:08:30 0.00 0.00 51.85 7.34) 63.3 78.2 -1392.5 62.4] 62.9
2L-15 8 5/3/19 17:12:30 0.00 0.00 51.85 7.34] 60.6 74.2 -786.2 62.9 61.8]
2L-16 1 5/3/1917:14:30 0.00 0.00 54.81 7.76 65.2 83.2 -780.4 65.7] 65.4]
2L-16 2 5/3/19 17:15:30 0.00 0.00 54.81 7.76 65.7 69.2 -220.1 66.1 65.9
2L-16 4 5/3/1917:17:30 0.00 0.00 54.81 7.76 65.5 84.7 -154.6 66.5 66.0)
2L-16 8 5/3/19 17:21:30 0.00 0.00 54.81 7.76 66.4 1124 -944.9 67.2 66.8]
2L-17 1 5/3/19 17:25:00 0.00 0.00 58.88 8.33 71.0 70.7 2060.5 71.3 71.2
2L-17 2 5/3/19 17:26:00 0.00 0.00 58.88 8.33 71.8 94.5 -616.0 715 71.7]
2L-17 4 5/3/19 17:28:00 0.00 0.00 58.88 8.33 70.4 92.5 -561.9 72.0 71.2
2L-17 8 5/3/19 17:32:00 0.00 0.00 58.88 8.33 71.2 81.9 451.7 72.6 71.9
2L-18 1 5/3/19 17:34:30 0.00 0.00 62.05 8.78 75.3 106.2 -333.9 76.2 75.8
2L-18 2 5/3/19 17:35:30 0.00 0.00 62.05 8.78 75.6 87.7 -1268.6 76.5 76.0
2L-18 4 5/3/19 17:37:30 0.00 0.00 62.05 8.78 76.4 87.6 -1703.8 77.4 76.9
2L-18 8 5/3/19 17:41:30 0.00 0.00 62.05 8.78 775 116.7 637.8 78.2 77.8
2L-19 1 5/3/19 17:43:30 0.00 0.00 65.43 9.26 81.3 99.7 -1107.8 81.5 81.4
2L-19 2 5/3/19 17:44:30 0.00 0.00 65.43 9.26 77.7 124.0 -324.5 82.0 79.9
2L-19 4 5/3/19 17:46:30 0.00 0.00 65.43 9.26 81.1 144.9 -483.8 82.3 81.7]
2L-19 8 5/3/19 17:50:30 0.00 0.00 65.43 9.26 81.5 98.9 -604.9 83.1 82.3]
2L-20 1 5/3/19 17:52:30 0.00 0.00 68.88 9.75 85.0 107.3 -521.2 87.3 86.2
2L-20 2 5/3/19 17:53:30 0.00 0.00 68.88 9.75 86.5 135.7 -1405.6 87.6 87.0
2L-20 4 5/3/19 17:55:30 0.00 0.00 68.88 9.75 85.2 117.1 -247.4 88.4] 86.8,
2L-20 8 5/3/19 17:59:30 0.00 0.00 68.88 9.75 85.9 109.5 -1255.6 89.1 87.5
2L-21 1 5/3/19 18:04:00 0.00 0.00 72.67 10.29 92.1 115.7 -3.0 93.7| 92.9
2L-21 2 5/3/19 18:05:00 0.00 0.00 72.67 10.29 92.8 97.9 -1493.5 94.3 93.5
2L-21 4 5/3/19 18:07:00 0.00 0.00 72.67 10.29 92.3 1241 -557.7 94.7| 93.5
2L-21 8 5/3/19 18:11:00 0.00 0.00 72.67 10.29 92.6 127.7 -339.9 95.6 94.1
2L-22 1 5/3/19 18:13:00 0.00 0.00 76.26 10.80 98.2 121.8 3223.6 99.9 99.1
2L-22 2 5/3/19 18:14:00 0.00 0.00 76.26 10.80 99.0 130.5 -3.6 100.5 99.7|
2L-22 4 5/3/19 18:16:00 0.00 0.00 76.26 10.80 99.1 141.5 -700.4 100.9 100.0
2L-22 8 5/3/19 18:20:00 0.00 0.00 76.26 10.80 98.5 135.3 -1454.5 101.8 100.2
2L-23 1 5/3/19 18:23:00 0.00 0.00 79.29 11.23 103.6 127.1 -553.8 106.1 104.9
2L-23 2 5/3/19 18:24:00 0.00 0.00 79.29 11.23 103.5 119.1 -23.0 106.1 104.8
2L-23 4 5/3/19 18:26:00 0.00 0.00 79.29 11.23 104.1 137.0 -770.2 107.1 105.6
2L-23 8 5/3/19 18:30:00 0.00 0.00 79.29 11.23 104.7 130.6 787.2 108.1 106.4
2L-24 1 5/3/19 18:32:30 0.00 0.00 82.88 11.74 110.0 144.3 -741 1 112.0 111.0
2L-24 2 5/3/19 18:33:30 0.00 0.00 82.88 11.74 109.3 133.4 -1314.6 112.7, 111.0
2L-24 4 5/3/19 18:35:30 0.00 0.00 82.88 11.74 109.2 127.0 -523.7 113.1 1111
2L-24 8 5/3/19 18:39:30 0.00 0.00 82.88 11.74, 112.1 130.5 -746.6 113.8 113.0
2L-25 1 5/3/19 18:43:00 0.00 0.00 86.05 12.19 115.4 176.3 340.1 1185 117.0
2L-25 2 5/3/19 18:44:00 0.00 0.00 86.05 12.19 116.8 132.9 -347.0 118.8 117.8




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE

BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Strain Gage Readings and Loads at Level 3
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Strain Gage Level 3
Test Time Time Pressure| Load |Pressure| Load 3A-1900605 | 3B-1900606 | 3C-1900607 | 3D-1900608 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
2L-25 4 5/3/19 18:46:00 0.00 0.00 86.05 12.19 118.0 158.3 -144.8 119.1 118.5
2L-25 8 5/3/19 18:50:00 0.00 0.00 86.05 12.19 116.8 124.6 1759.0 119.6 118.2
2L-26 1 5/3/19 18:53:00 0.00 0.00 89.77 12.72 122.7 182.7 -606.7 124.4 123.6
2L-26 2 5/3/19 18:54:00 0.00 0.00 89.77 12.72 122.5 167.2 -752.5 125.0 123.7
2L-26 4 5/3/19 18:56:00 0.00 0.00 89.77 12.72 122.2 159.0 1332.5 125.3 123.8
2L-26 8 5/3/19 19:00:00 0.00 0.00 89.77 12.72 123.4 182.5 1008.6 126.3 124.9
2U-1 1 5/3/19 19:02:30 0.00 0.00 70.88 10.04] 110.5 131.9 -302.2 115.0 112.8
2U-1 2 5/3/19 19:03:30 0.00 0.00 70.88 10.04; 111.8 141.0 -744.7 114.7, 113.2
2U-1 4 5/3/19 19:05:30 0.00 0.00 70.88 10.04] 111.8 438.1 1027.4 114.6 113.2
2U-2 1 5/3/19 19:08:00 0.00 0.00 53.71 7.60 105.3 133.9 -901.1 99.4] 102.4
2U-2 2 5/3/19 19:09:00 0.00 0.00 53.71 7.60 95.7 154.2 -1193.9 99.3 97.5
2U-2 4 5/3/19 19:11:00 0.00 0.00 53.71 7.60 97.9 116.6 -934.3 99.6 98.7|
2U-3 1 5/3/19 19:13:30 0.00 0.00 35.23 4.98 77.0 112.9 -529.5 80.8 78.9
2U-3 2 5/3/19 19:14:30 0.00 0.00 35.23 4.98 80.7 388.6 -630.5 80.8 80.8,
2U-3 4 5/3/19 19:16:30 0.00 0.00 35.23 4.98 77.6 76.9 -138.9 80.6 791
2U-4 1 5/3/19 19:19:00 0.00 0.00 17.44 2.45 60.6 96.7 -513.4 62.1 61.3]
2U-4 2 5/3/19 19:20:00 0.00 0.00 17.44 2.45 60.9 390.3 -758.4 62.4] 61.7]
2U-4 4 5/3/19 19:22:00 0.00 0.00 17.44 2.45 60.8 96.8 -1354.8 62.2 61.5)
2U-5 1 5/3/19 19:24:30 0.00 0.00 0.00 0.00 424 50.9 -744.9 431 42.7
2U-5 2 5/3/19 19:25:30 0.00 0.00 0.00 0.00 40.9 79.1 893.9 42.7 41.8
2U-5 4 5/3/19 19:27:30 0.00 0.00 0.00 0.00 40.8 103.2 -408.3 425 41.7]
2U-5 8 5/3/19 19:31:30 0.00 0.00 0.00 0.00 41.0 61.7 -1302.9 41.7 41.3




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO
MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA
DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE
BOGOTA
LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA
Strain Gage Readings and Loads at Level 4
TP-7 - Bogota Metro - Bogota, Colombia
Load Hold Lower O-cell Upper O-cell Strain Gage Level 4
Test Time Time Pressure| Load | Pressure| Load 4A-1900609 | 4B-1900610 | 4C-1900611 | 4D-1900612 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
1L-0 - 5/3/19 10:25:00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0
1L-1 1 5/3/19 10:41:00 4.48 0.59 0.00 0.00 0.0 0.1 0.1 0.3 0.1
1L-1 2 5/3/19 10:42:00 4.48 0.59 0.00 0.00 0.1 0.2 0.1 0.3 0.2
1L-1 4 5/3/19 10:44:00 4.48 0.59 0.00 0.00 -0.1 0.3 0.0 0.4 0.2
1L-1 8 5/3/19 10:48:00 4.48 0.59 0.00 0.00 0.0 0.2 0.0 0.3 0.1
1L-2 1 5/3/19 10:52:00 6.83 0.92 0.00 0.00 -0.1 0.2 0.0 0.2 0.1
1L-2 2 5/3/19 10:53:00 6.83 0.92 0.00 0.00 0.3 0.3 0.1 0.1 0.2
1L-2 4 5/3/19 10:55:00 6.83 0.92 0.00 0.00 0.0 0.2 0.0 0.4 0.2
1L-2 8 5/3/19 10:59:00 6.83 0.92 0.00 0.00 0.1 0.3 -0.1 0.3 0.1
1L-3 1 5/3/19 11:02:00 10.34 1.42 0.00 0.00 0.2 0.2 -0.2 0.4 0.1
1L-3 2 5/3/19 11:03:00 10.34 1.42 0.00 0.00 0.0 0.1 -0.2 0.4 0.1
1L-3 4 5/3/19 11:05:00 10.34 1.42 0.00 0.00 0.1 0.0 -0.1 0.6 0.2
1L-3 8 5/3/19 11:09:00 10.34 1.42 0.00 0.00 0.2 0.3 0.1 0.6 0.3
1L-4 1 5/3/19 11:12:30 13.58 1.87 0.00 0.00 0.7 0.8 0.4 1.0 0.7
1L-4 2 5/3/19 11:13:30 13.58 1.87] 0.00 0.00 0.6 0.6 0.4 1.1 0.7
1L-4 4 5/3/19 11:15:30 13.58 1.87 0.00 0.00 0.5 0.8 0.4 1.2 0.7]
1L-4 8 5/3/19 11:19:30 13.58 1.87] 0.00 0.00 0.5 0.6 0.3 1.2 0.7
1L-5 1 5/3/19 11:21:30 1717 2.38 0.00 0.00 0.8 1.3 0.8 1.6 1.1
1L-5 2 5/3/19 11:22:30 17.17 2.38 0.00 0.00 0.8 1.0 0.7 1.7 1.1
1L-5 4 5/3/19 11:24:30 1717 2.38 0.00 0.00 0.9 1.1 0.7 1.6 1.1
1L-5 8 5/3/19 11:28:30 17.17 2.38 0.00 0.00 1.1 1.3 0.7 1.8 1.2
1L-6 1 5/3/19 11:30:30 20.68 2.87 0.00 0.00 1.3 1.5 1.3 2.4 1.6
1L-6 2 5/3/19 11:31:30 20.68 2.87 0.00 0.00 1.3 1.7 1.3 2.3 1.6
1L-6 4 5/3/19 11:33:30 20.68 2.87 0.00 0.00 1.1 1.6 1.3 2.4 1.6
1L-6 8 5/3/19 11:37:30 20.68 2.87 0.00 0.00 1.2 1.7 1.1 2.2 1.6
1L-7 1 5/3/19 11:41:30 24.27 3.38 0.00 0.00 1.9 2.3 1.8 3.0 2.3
1L-7 2 5/3/19 11:42:30 24.27 3.38 0.00 0.00 2.0 2.3 2.0 3.0 2.3
1L-7 4 5/3/19 11:44:30 24.27 3.38 0.00 0.00 1.7 2.4 2.0 3.0 2.3
1L-7 8 5/3/19 11:48:30 24.27 3.38 0.00 0.00 1.8 2.2 1.9 3.1 2.2
1L-8 1 5/3/19 11:51:00 27.65 3.85 0.00 0.00 2.2 2.7 2.2 35 2.7
1L-8 2 5/3/19 11:52:00 27.65 3.85 0.00 0.00 2.0 2.7 2.3 3.6 2.7
1L-8 4 5/3/19 11:54:00 27.65 3.85 0.00 0.00 2.1 25 25 3.8 2.7
1L-8 8 5/3/19 11:58:00 27.65 3.85 0.00 0.00 2.2 2.8 2.4 3.8 2.8
1L-9 1 5/3/19 12:00:30 31.44 4.39 0.00 0.00 2.6 3.3 3.0 41 3.2
1L-9 2 5/3/19 12:01:30 31.44 4.39 0.00 0.00 2.7 3.2 2.8 4.3 3.2
1L-9 4 5/3/19 12:03:30 31.44 4.39 0.00 0.00 2.7 3.3 2.8 4.2 3.2
1L-9 8 5/3/19 12:07:30 31.44 4.39 0.00 0.00 2.8 3.1 2.8 4.3 3.3
1L-10 1 5/3/19 12:10:00 34.82 4.86 0.00 0.00 3.2 3.9 3.3 4.8 3.8
1L-10 2 5/3/19 12:11:00 34.82 4.86 0.00 0.00 3.2 3.9 3.4 4.9 3.8
1L-10 4 5/3/19 12:13:00 34.82 4.86 0.00 0.00 3.2 3.9 35 4.8 3.9
1L-10 8 5/3/19 12:17:00 34.82 4.86 0.00 0.00 3.3 3.8 3.5 5.0 3.9
1L-11 1 5/3/19 12:20:00 38.20 5.34] 0.00 0.00 3.7 45 43 5.5 45
1L-11 2 5/3/19 12:21:00 38.20 5.34 0.00 0.00 3.8 4.5 4.2 5.6 4.5
1L-11 4 5/3/19 12:23:00 38.20 5.34] 0.00 0.00 3.6 4.4 4.1 5.6 4.4
1L-11 8 5/3/19 12:27:00 38.20 5.34 0.00 0.00 3.9 4.5 4.1 5.5 4.5
1L-12 1 5/3/19 12:30:00 41.71 5.83 0.00 0.00 45 52 4.7 6.4 5.2
1L-12 2 5/3/19 12:31:00 41.71 5.83 0.00 0.00 4.4 5.1 4.8 6.3 5.2
1L-12 4 5/3/19 12:33:00 41.71 5.83 0.00 0.00 4.7 52 4.6 6.3 5.2
1L-12 8 5/3/19 12:37:00 41.71 5.83 0.00 0.00 4.5 5.2 4.8 6.3 5.2
1L-13 1 5/3/19 12:40:00 45.09 6.31 0.00 0.00 49 5.9 5.2 7.0 5.8
1L-13 2 5/3/19 12:41:00 45.09 6.31 0.00 0.00 5.1 5.4 5.3 6.9 5.7
1L-13 4 5/3/19 12:43:00 45.09 6.31 0.00 0.00 4.8 5.6 54 7.0 5.7
1L-13 8 5/3/19 12:47:00 45.09 6.31 0.00 0.00 5.0 5.6 5.3 7.0 5.7
1L-14 1 5/3/19 12:50:00 48.68 6.81 0.00 0.00 55 6.4 5.8 7.8 6.4
1L-14 2 5/3/19 12:51:00 48.68 6.81 0.00 0.00 5.6 6.4 5.9 7.9 6.4
1L-14 4 5/3/19 12:53:00 48.68 6.81 0.00 0.00 53 6.4 5.9 7.9 6.4
1L-14 8 5/3/19 12:57:00 48.68 6.81 0.00 0.00 5.6 6.4 5.9 7.9 6.5
1L-15 1 5/3/19 13:00:30 51.71 7.24 0.00 0.00 6.1 6.9 6.8 8.6 71
1L-15 2 5/3/19 13:01:30 51.71 7.24 0.00 0.00 6.1 7.0 6.8 8.5 71
1L-15 4 5/3/19 13:03:30 51.71 7.24 0.00 0.00 6.3 6.9 6.7 8.5 71
1L-15 8 5/3/19 13:07:30 51.71 7.24 0.00 0.00 6.0 6.8 6.7 8.5 7.0
1L-16 1 5/3/19 13:10:00 55.43 7.76 0.00 0.00 6.8 7.3 7.3 9.2 7.6
1L-16 2 5/3/19 13:11:00 55.43 7.76 0.00 0.00 6.8 7.4 7.3 9.3 7.7
1L-16 4 5/3/19 13:13:00 55.43 7.76 0.00 0.00 6.7 7.5 7.3 9.2 7.7
1L-16 8 5/3/19 13:17:00 55.43 7.76 0.00 0.00 6.8 7.6 7.4 9.4 7.8




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO
MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA
DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE
BOGOTA
LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA
Strain Gage Readings and Loads at Level 4
TP-7 - Bogota Metro - Bogota, Colombia
Load Hold Lower O-cell Upper O-cell Strain Gage Level 4
Test Time Time Pressure| Load |Pressure| Load 4A-1900609 | 4B-1900610 | 4C-1900611 | 4D-1900612 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)

1L-17 1 5/3/19 13:20:00 58.88 8.25 0.00 0.00 75 8.4 7.9 10.1 8.5
1L-17 2 5/3/19 13:21:00 58.88 8.25 0.00 0.00 7.4 8.5 8.0 10.1 8.5
1L-17 4 5/3/19 13:23:00 58.88 8.25 0.00 0.00 75 8.3 7.9 10.0 8.4
1L-17 8 5/3/19 13:27:00 58.88 8.25 0.00 0.00 7.6 8.3 8.0 10.1 8.5
1L-18 1 5/3/19 13:29:30 62.12 8.70 0.00 0.00 8.2 9.1 8.5 11.0 9.2
1L-18 2 5/3/19 13:30:30 62.12 8.70 0.00 0.00 8.1 9.1 8.6 10.9 9.2
1L-18 4 5/3/19 13:32:30 62.12 8.70 0.00 0.00 8.3 8.9 8.6 10.9 9.2
1L-18 8 5/3/19 13:36:30 62.12 8.70 0.00 0.00 8.1 9.1 8.6 11.0 9.2
1L-19 1 5/3/19 13:38:30 65.71 9.21 0.00 0.00 8.8 9.5 9.2 11.8 9.8|
1L-19 2 5/3/19 13:39:30 65.71 9.21 0.00 0.00 8.8 9.6 9.3 11.9 9.9
1L-19 4 5/3/19 13:41:30 65.71 9.21 0.00 0.00 8.8 9.8 9.3 11.9 9.9
1L-19 8 5/3/19 13:45:30 65.71 9.21 0.00 0.00 8.8 9.8 9.1 12.0 9.9
1L-20 1 5/3/19 13:48:30 69.36 9.72 0.00 0.00 9.1 10.2 10.0 13.0 10.6
1L-20 2 5/3/19 13:49:30 69.36 9.72 0.00 0.00 9.4 10.5 10.0 12.9 10.7
1L-20 4 5/3/19 13:51:30 69.36 9.72 0.00 0.00 9.5 10.4 9.9 13.1 10.7
1L-20 8 5/3/19 13:55:30 69.36 9.72 0.00 0.00 9.4 10.2 10.0 13.0 10.7
1U-1 1 5/3/19 13:59:00 55.43 7.76 0.00 0.00 8.3 9.3 8.8 11.8 9.6]
1U-1 2 5/3/19 14:00:00 55.43 7.76 0.00 0.00 8.3 9.4 8.8 11.8 9.6
1U-1 4 5/3/19 14:02:00 55.43 7.76 0.00 0.00 8.4 9.5 8.8 11.8 9.6
1U-2 1 5/3/19 14:04:00 41.09 5.74 0.00 0.00 7.2 8.5 7.6 10.3 8.4
1U-2 2 5/3/19 14:05:00 41.09 5.74 0.00 0.00 71 8.1 7.6 10.4 8.3
1U-2 4 5/3/19 14:07:00 41.09 5.74 0.00 0.00 7.3 8.3 7.6 10.2 8.3
1U-3 1 5/3/19 14:09:30 27.99 3.90 0.00 0.00 5.8 6.7 6.1 8.8 6.9
1U-3 2 5/3/19 14:10:30 27.99 3.90 0.00 0.00 5.9 6.6 6.1 8.9 6.9
1U-3 4 5/3/19 14:12:30 27.99 3.90 0.00 0.00 5.8 6.6 6.2 8.8 6.9
1U-4 1 5/3/19 14:14:30 14.20 1.96 0.00 0.00 4.4 5.3 4.6 71 5.4
1U-4 2 5/3/19 14:15:30 14.20 1.96 0.00 0.00 4.3 5.4 45 6.9 5.3
1U-4 4 5/3/19 14:17:30 14.20 1.96 0.00 0.00 4.4 5.3 4.4 6.8 5.2
1U-5 1 5/3/19 14:19:30 0.00 0.00 0.00 0.00 27 3.2 2.6 4.6 3.3
1U-5 2 5/3/19 14:20:30 0.00 0.00 0.00 0.00 2.8 3.5 2.6 4.7 3.4
1U-5 4 5/3/19 14:22:30 0.00 0.00 0.00 0.00 2.8 3.4 25 4.7 3.3
1U-5 8 5/3/19 14:26:30 0.00 0.00 0.00 0.00 2.7 3.2 2.3 4.5 3.2
2L-1 1 5/3/19 14:49:30 0.00 0.00 3.52 0.47 7.3 8.4 7.7 10.4] 8.4
2L-1 2 5/3/19 14:50:30 0.00 0.00 3.52 0.47 7.2 8.5 7.8 10.4] 8.5
2L-1 4 5/3/19 14:52:30 0.00 0.00 3.52 0.47| 7.3 8.6 7.7 10.5 8.5
2L-1 8 5/3/19 14:56:30 0.00 0.00 3.52 0.47 7.2 8.4 7.8 10.4] 8.5
2L-2 1 5/3/19 14:59:00 0.00 0.00 7.24 1.00 11.4 12.2 12.3 15.7] 12.9
2L-2 2 5/3/19 15:00:00 0.00 0.00 7.24 1.00 11.6 12.4 12.5 15.8 131
2L-2 4 5/3/19 15:02:00 0.00 0.00 7.24 1.00 11.6 12.6 12.7 16.0 13.2
2L-2 8 5/3/19 15:06:00 0.00 0.00 7.24 1.00 11.8 13.0 12.9 16.2 13.5
2L-3 1 5/3/19 15:09:00 0.00 0.00 10.41 1.45 17.0 18.4 18.3 22.6 19.1
2L-3 2 5/3/19 15:10:00 0.00 0.00 10.41 1.45 17.2 18.7 18.5 229 19.3
2L-3 4 5/3/19 15:12:00 0.00 0.00 10.41 1.45 17.5 18.7 18.9 23.2 19.6
2L-3 8 5/3/19 15:16:00 0.00 0.00 10.41 1.45 18.6 19.9 20.1 24.5 20.8
2L-4 1 5/3/19 15:18:30 0.00 0.00 13.93 1.95 25.1 26.0 27.2 32.6 27.7
2L-4 2 5/3/19 15:19:30 0.00 0.00 13.93 1.95 25.3 26.5 275 33.1 28.1
2L-4 4 5/3/19 15:21:30 0.00 0.00 13.93 1.95 25.8 27.0 27.9 33.4 28.5
2L-4 8 5/3/19 15:25:30 0.00 0.00 13.93 1.95 26.1 27.9 28.2 34.0 29.1
2L-5 1 5/3/19 15:28:00 0.00 0.00 17.17 2.41 325 33.7 34.9 41.7 35.7
2L-5 2 5/3/19 15:29:00 0.00 0.00 17.17 2.41 33.1 34.1 35.7 42.6 36.4
2L-5 4 5/3/19 15:31:00 0.00 0.00 17.17 2.41 34.0 34.7 36.7 43.7 37.3
2L-5 8 5/3/19 15:35:00 0.00 0.00 17.17 2.41 34.8 35.9 37.3 44.6 38.1
2L-6 1 5/3/19 15:37:30 0.00 0.00 20.82 2.93 421 42.7 447 53.8 45.8
2L-6 2 5/3/19 15:38:30 0.00 0.00 20.82 2.93 42.7 43.5 455 54.4 46.5
2L-6 4 5/3/19 15:40:30 0.00 0.00 20.82 2.93 43.4 441 46.3 55.4] 47.3
2L-6 8 5/3/19 15:44:30 0.00 0.00 20.82 2.93 44.3 45.0 47.2 56.5 48.2
2L-7 1 5/3/19 15:47:30 0.00 0.00 24.13 3.40 51.6 51.6 54.5 65.1 55.7|
2L-7 2 5/3/19 15:48:30 0.00 0.00 2413 3.40 52.0 52.3 55.0 65.8 56.3
2L-7 4 5/3/19 15:50:30 0.00 0.00 24.13 3.40 52.5 52.9 55.8 66.6 57.0
2L-7 8 5/3/19 15:54:30 0.00 0.00 2413 3.40 53.2 53.6 56.5 67.5 57.7
2L-8 1 5/3/19 15:57:30 0.00 0.00 27.65 3.90 60.9 61.0 64.7 76.5 65.8
2L-8 2 5/3/19 15:58:30 0.00 0.00 27.65 3.90 61.3 61.6 65.2 77.3 66.4
2L-8 4 5/3/19 16:00:30 0.00 0.00 27.65 3.90 62.3 62.3 66.1 78.1 67.2
2L-8 8 5/3/19 16:04:30 0.00 0.00 27.65 3.90 63.1 63.4 67.0 79.4 68.2
2L-9 1 5/3/19 16:07:30 0.00 0.00 31.03 4.38 70.8 71.3 75.8 88.8 76.7




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO
MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA
DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE
BOGOTA
LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA
Strain Gage Readings and Loads at Level 4
TP-7 - Bogota Metro - Bogota, Colombia
Load Hold Lower O-cell Upper O-cell Strain Gage Level 4
Test Time Time Pressure| Load |Pressure| Load 4A-1900609 | 4B-1900610 | 4C-1900611 | 4D-1900612 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
2L-9 2 5/3/19 16:08:30 0.00 0.00 31.03 4.38 715 71.3 76.1 89.2 77.0
2L-9 4 5/3/19 16:10:30 0.00 0.00 31.03 4.38 721 72.2 77.0 90.5 77.9
2L-9 8 5/3/19 16:14:30 0.00 0.00 31.03 4.38 731 73.1 77.8 91.4] 78.8
2L-10 1 5/3/19 16:17:00 0.00 0.00 34.47 4.87 80.2 80.1 85.6 99.9 86.5
2L-10 2 5/3/19 16:18:00 0.00 0.00 34.47 4.87 80.7 80.9 86.4 100.6 87.1
2L-10 4 5/3/19 16:20:00 0.00 0.00 34.47 4.87 82.1 82.3 87.6 102.3 88.6
2L-10 8 5/3/19 16:24:00 0.00 0.00 34.47 4.87 83.2 83.1 88.9 103.6 89.7|
2L-11 1 5/3/19 16:27:00 0.00 0.00 38.34 5.42 91.3 91.3 97.6 113.6 98.4
2L-11 2 5/3/19 16:28:00 0.00 0.00 38.34 5.42 91.9 92.1 98.5 114.4 99.2
2L-11 4 5/3/19 16:30:00 0.00 0.00 38.34 5.42 92.9 92.8 99.3 115.5 100.1
2L-11 8 5/3/19 16:34:00 0.00 0.00 38.34 5.42 93.8 94.0 100.2 116.5 101.1
2L-12 1 5/3/19 16:37:00 0.00 0.00 41.30 5.84 100.3 100.6 107.4 124.3 108.1
2L-12 2 5/3/19 16:38:00 0.00 0.00 41.30 5.84] 100.7 101.1 107.7 124.8 108.6
2L-12 4 5/3/19 16:40:00 0.00 0.00 41.30 5.84 101.4 101.7 108.7 125.4 109.3]
2L-12 8 5/3/19 16:44:00 0.00 0.00 41.30 5.84 102.5 102.5 109.7 126.6 110.3]
2L-13 1 5/3/19 16:46:00 0.00 0.00 44.47 6.29 108.1 108.0 115.8 132.7 116.2]
2L-13 2 5/3/19 16:47:00 0.00 0.00 44.47 6.29 108.9 109.1 116.8 134.1 117.2
2L-13 4 5/3/19 16:49:00 0.00 0.00 44.47 6.29 109.9 110.0 118.4 135.2 118.4]
2L-13 8 5/3/19 16:53:00 0.00 0.00 44.47 6.29 1111 1114 119.4 136.4 119.6]
2L-14 1 5/3/19 16:55:00 0.00 0.00 48.26 6.83 117.6 117.8 126.9 143.8 126.5]
2L-14 2 5/3/19 16:56:00 0.00 0.00 48.26 6.83 118.9 119.2 128.1 145.0 127.8]
2L-14 4 5/3/19 16:58:00 0.00 0.00 48.26 6.83 121.3 121.5 130.7 147.9 130.3]
2L-14 8 5/3/19 17:02:00 0.00 0.00 48.26 6.83 123.1 123.5 132.9 150.3 132.4
2L-15 1 5/3/19 17:05:30 0.00 0.00 51.85 7.34 131.0 131.1 141.8 159.3 140.8]
2L-15 2 5/3/19 17:06:30 0.00 0.00 51.85 7.34 131.3 131.4 142.3 159.8 141.2)
2L-15 4 5/3/19 17:08:30 0.00 0.00 51.85 7.34 131.8 132.2 142.7 160.4 141.8]
2L-15 8 5/3/19 17:12:30 0.00 0.00 51.85 7.34 132.6 133.2 143.6 161.6 142.7|
2L-16 1 5/3/19 17:14:30 0.00 0.00 54.81 7.76 137.9 138.3 149.4 167.3 148.2
2L-16 2 5/3/19 17:15:30 0.00 0.00 54.81 7.76 138.3 139.1 150.1 168.0 148.9
2L-16 4 5/3/19 17:17:30 0.00 0.00 54.81 7.76 139.2 139.7 150.9 168.9 149.7|
2L-16 8 5/3/19 17:21:30 0.00 0.00 54.81 7.76 140.1 140.5 151.9 169.9 150.6
2L-17 1 5/3/19 17:25:00 0.00 0.00 58.88 8.33 146.9 147.3 159.4 1775 157.8]
2L-17 2 5/3/19 17:26:00 0.00 0.00 58.88 8.33 147.7 147.9 160.0 178.1 158.4
2L-17 4 5/3/19 17:28:00 0.00 0.00 58.88 8.33 148.5 148.7 160.9 179.2 159.3]
2L-17 8 5/3/19 17:32:00 0.00 0.00 58.88 8.33 149.3 149.4 161.9 180.4 160.3
2L-18 1 5/3/19 17:34:30 0.00 0.00 62.05 8.78 154.8 155.2 168.0 186.3 166.1
2L-18 2 5/3/19 17:35:30 0.00 0.00 62.05 8.78 155.3 155.3 168.5 186.8 166.5
2L-18 4 5/3/19 17:37:30 0.00 0.00 62.05 8.78 156.3 157.0 169.9 188.3 167.9
2L-18 8 5/3/19 17:41:30 0.00 0.00 62.05 8.78 157.6 158.2 1711 189.8 169.2
2L-19 1 5/3/19 17:43:30 0.00 0.00 65.43 9.26 162.3 162.4 176.1 194.5 173.8]
2L-19 2 5/3/19 17:44:30 0.00 0.00 65.43 9.26 163.1 163.2 1771 195.3 174.6)
2L-19 4 5/3/19 17:46:30 0.00 0.00 65.43 9.26 163.6 163.9 177.6 196.1 175.3]
2L-19 8 5/3/19 17:50:30 0.00 0.00 65.43 9.26 164.4 164.7 178.9 197.5 176.4
2L-20 1 5/3/19 17:52:30 0.00 0.00 68.88 9.75 170.0 170.6 184.7 203.2 182.1
2L-20 2 5/3/19 17:53:30 0.00 0.00 68.88 9.75 170.2 170.9 185.4 203.6 182.5
2L-20 4 5/3/19 17:55:30 0.00 0.00 68.88 9.75 1711 171.5 186.1 204.7 183.3]
2L-20 8 5/3/19 17:59:30 0.00 0.00 68.88 9.75 172.2 1725 187.3 206.0 184.5
2L-21 1 5/3/19 18:04:00 0.00 0.00 72.67 10.29 177.9 178.4 193.9 212.0 190.5]
2L-21 2 5/3/19 18:05:00 0.00 0.00 72.67 10.29 178.4 1791 194.4 212.7, 191.2
2L-21 4 5/3/19 18:07:00 0.00 0.00 72.67 10.29 1791 180.1 195.3 2135 192.0]
2L-21 8 5/3/19 18:11:00 0.00 0.00 72.67 10.29 180.0 180.7 196.2 214.9 192.9
2L-22 1 5/3/19 18:13:00 0.00 0.00 76.26 10.80 185.4 186.0 201.8 220.9 198.5]
2L-22 2 5/3/19 18:14:00 0.00 0.00 76.26 10.80 186.3 186.9 202.4 221.7 199.3
2L-22 4 5/3/19 18:16:00 0.00 0.00 76.26 10.80 186.9 187.2 203.4 222.5 200.0
2L-22 8 5/3/19 18:20:00 0.00 0.00 76.26 10.80 188.0 188.1 204.6 223.6 201.1
2L-23 1 5/3/19 18:23:00 0.00 0.00 79.29 11.23 192.3 192.6 209.4 228.6 205.7
2L-23 2 5/3/19 18:24:00 0.00 0.00 79.29 11.23 192.7 192.9 209.7 229.0 206.1
2L-23 4 5/3/19 18:26:00 0.00 0.00 79.29 11.23 193.6 194.6 210.6 229.9 207.2
2L-23 8 5/3/19 18:30:00 0.00 0.00 79.29 11.23 194.6 195.4 211.6 231.0 208.2
2L-24 1 5/3/19 18:32:30 0.00 0.00 82.88 11.74 199.8 200.4 216.9 236.2 213.3
2L-24 2 5/3/19 18:33:30 0.00 0.00 82.88 11.74 200.1 200.6 217.3 236.7 213.7
2L-24 4 5/3/19 18:35:30 0.00 0.00 82.88 11.74 200.6 2011 218.0 237.3 214.2
2L-24 8 5/3/19 18:39:30 0.00 0.00 82.88 11.74, 201.2 202.0 218.8 238.3 2151
2L-25 1 5/3/19 18:43:00 0.00 0.00 86.05 12.19 206.5 207.6 224.0 243.4 220.4
2L-25 2 5/3/19 18:44:00 0.00 0.00 86.05 12.19 206.8 207.9 224.6 243.8 220.8




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE

BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Strain Gage Readings and Loads at Level 4
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Strain Gage Level 4
Test Time Time Pressure| Load | Pressure| Load 4A-1900609 | 4B-1900610 | 4C-1900611 | 4D-1900612 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
2L-25 4 5/3/19 18:46:00 0.00 0.00 86.05 12.19 207.4 208.2 2251 2443 221.3
2L-25 8 5/3/19 18:50:00 0.00 0.00 86.05 12.19 208.1 208.9 226.1 2451 222.0
2L-26 1 5/3/19 18:53:00 0.00 0.00 89.77 12.72 213.2 213.9 231.4 250.5 227.2
2L-26 2 5/3/19 18:54:00 0.00 0.00 89.77 12.72 213.6 214.7 232.0 250.9 227.8
2L-26 4 5/3/19 18:56:00 0.00 0.00 89.77 12.72 214.4 214.9 232.4 251.5 228.3
2L-26 8 5/3/19 19:00:00 0.00 0.00 89.77 12.72 215.0 215.7 233.7 252.6 229.2
2U-1 1 5/3/19 19:02:30 0.00 0.00 70.88 10.04] 204.7 205.6 2225 241.9 218.7
2U-1 2 5/3/19 19:03:30 0.00 0.00 70.88 10.04 204.8 205.3 222.2 241.5 218.5
2U-1 4 5/3/19 19:05:30 0.00 0.00 70.88 10.04] 204.5 205.1 2221 241.7 218.4
2U-2 1 5/3/19 19:08:00 0.00 0.00 53.71 7.60 190.6 190.5 206.8 226.6 203.6
2U-2 2 5/3/19 19:09:00 0.00 0.00 53.71 7.60 190.5 190.5 206.4 226.7 203.5
2U-2 4 5/3/19 19:11:00 0.00 0.00 53.71 7.60 190.6 190.4 206.7 226.7 203.6
2U-3 1 5/3/19 19:13:30 0.00 0.00 35.23 4.98 171.7 170.0 184.2 205.4 182.8
2U-3 2 5/3/19 19:14:30 0.00 0.00 35.23 4.98 171.6 170.2 184.2 205.3 182.8]
2U-3 4 5/3/19 19:16:30 0.00 0.00 35.23 4.98 171.6 170.0 184.0 205.2 182.7
2U-4 1 5/3/19 19:19:00 0.00 0.00 17.44 2.45 146.6 142.7 153.0 176.1 154.6)
2U-4 2 5/3/19 19:20:00 0.00 0.00 17.44 2.45 146.5 142.5 152.9 176.1 154.5
2U-4 4 5/3/19 19:22:00 0.00 0.00 17.44 2.45 146.3 142.6 152.7 175.8 154.4
2U-5 1 5/3/19 19:24:30 0.00 0.00 0.00 0.00 106.9 99.2 106.5 127.6 110.0
2U-5 2 5/3/19 19:25:30 0.00 0.00 0.00 0.00 106.2 98.2 105.8 126.6 109.2)
2U-5 4 5/3/19 19:27:30 0.00 0.00 0.00 0.00 105.3 97.7 105.0 125.5 108.4
2U-5 8 5/3/19 19:31:30 0.00 0.00 0.00 0.00 104.2 96.5 104.1 124.4 107.3




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO
MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA
DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE
BOGOTA
LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA
Strain Gage Readings and Loads at Level 5
TP-7 - Bogota Metro - Bogota, Colombia
Load Hold Lower O-cell Upper O-cell Strain Gage Level 5
Test Time Time Pressure| Load | Pressure| Load 5A-1600613 | 5B-1600614 | 5C-1600615 | 5D-1600616 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
1L-0 - 5/3/19 10:25:00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0
1L-1 1 5/3/19 10:41:00 4.48 0.59 0.00 0.00 -0.2 0.4 0.3 0.0 0.1
1L-1 2 5/3/19 10:42:00 4.48 0.59 0.00 0.00 -0.3 0.3 0.2 -0.1 0.0
1L-1 4 5/3/19 10:44:00 4.48 0.59 0.00 0.00 -0.4 0.5 0.2 -0.2 0.0
1L-1 8 5/3/19 10:48:00 4.48 0.59 0.00 0.00 -0.5 0.1 0.3 -0.1 -0.1
1L-2 1 5/3/19 10:52:00 6.83 0.92 0.00 0.00 -0.5 0.3 0.1 -0.2 -0.1
1L-2 2 5/3/19 10:53:00 6.83 0.92 0.00 0.00 -0.5 0.4 0.0 -0.2 -0.1
1L-2 4 5/3/19 10:55:00 6.83 0.92 0.00 0.00 -0.3 0.2 0.0 -0.2 -0.1
1L-2 8 5/3/19 10:59:00 6.83 0.92 0.00 0.00 -0.4 0.3 0.1 -0.2 -0.1
1L-3 1 5/3/19 11:02:00 10.34 1.42 0.00 0.00 -0.5 0.4 0.0 -0.1 -0.1
1L-3 2 5/3/19 11:03:00 10.34 1.42 0.00 0.00 -0.4 0.2 -0.1 -0.1 -0.1
1L-3 4 5/3/19 11:05:00 10.34 1.42 0.00 0.00 -0.3 0.2 0.1 -0.1 0.0
1L-3 8 5/3/19 11:09:00 10.34 1.42 0.00 0.00 -0.4 0.5 -0.1 0.0 0.0
1L-4 1 5/3/19 11:12:30 13.58 1.87 0.00 0.00 -0.2 0.6 0.3 0.1 0.2
1L-4 2 5/3/19 11:13:30 13.58 1.87] 0.00 0.00 -0.2 0.8 0.4 0.0 0.3
1L-4 4 5/3/19 11:15:30 13.58 1.87 0.00 0.00 -0.4 0.9 0.7 0.0 0.3
1L-4 8 5/3/19 11:19:30 13.58 1.87] 0.00 0.00 -0.2 0.5 0.5 0.1 0.2
1L-5 1 5/3/19 11:21:30 1717 2.38 0.00 0.00 -0.2 0.9 0.5 0.3 0.4
1L-5 2 5/3/19 11:22:30 17.17 2.38 0.00 0.00 0.0 0.6 0.5 0.4 0.4
1L-5 4 5/3/19 11:24:30 1717 2.38 0.00 0.00 -0.1 1.1 0.7 0.3 0.5
1L-5 8 5/3/19 11:28:30 17.17 2.38 0.00 0.00 0.1 1.3 0.5 0.4 0.6
1L-6 1 5/3/19 11:30:30 20.68 2.87 0.00 0.00 0.2 1.4 0.6 0.4 0.7
1L-6 2 5/3/19 11:31:30 20.68 2.87 0.00 0.00 0.2 15 0.6 0.4 0.7
1L-6 4 5/3/19 11:33:30 20.68 2.87 0.00 0.00 0.1 1.7 0.6 0.4 0.7
1L-6 8 5/3/19 11:37:30 20.68 2.87 0.00 0.00 0.2 1.2 0.5 0.6 0.6
1L-7 1 5/3/19 11:41:30 24.27 3.38 0.00 0.00 0.6 1.8 1.0 0.7 1.0
1L-7 2 5/3/19 11:42:30 24.27 3.38 0.00 0.00 0.4 1.8 0.9 0.7 0.9
1L-7 4 5/3/19 11:44:30 24.27 3.38 0.00 0.00 0.3 1.7 1.0 0.7 0.9
1L-7 8 5/3/19 11:48:30 24.27 3.38 0.00 0.00 0.3 1.8 0.8 0.7 0.9
1L-8 1 5/3/19 11:51:00 27.65 3.85 0.00 0.00 0.5 2.2 1.1 0.8 1.1
1L-8 2 5/3/19 11:52:00 27.65 3.85 0.00 0.00 0.5 2.0 1.0 1.0 1.1
1L-8 4 5/3/19 11:54:00 27.65 3.85 0.00 0.00 0.6 2.2 1.0 0.9 1.2
1L-8 8 5/3/19 11:58:00 27.65 3.85 0.00 0.00 0.5 21 1.0 0.9 1.1
1L-9 1 5/3/19 12:00:30 31.44 4.39 0.00 0.00 0.8 25 1.4 1.2 1.5
1L-9 2 5/3/19 12:01:30 31.44 4.39 0.00 0.00 1.1 2.3 1.2 1.0 1.4
1L-9 4 5/3/19 12:03:30 31.44 4.39 0.00 0.00 0.9 24 1.4 1.1 1.5
1L-9 8 5/3/19 12:07:30 31.44 4.39 0.00 0.00 0.7 21 1.2 1.2 1.3
1L-10 1 5/3/19 12:10:00 34.82 4.86 0.00 0.00 1.0 25 1.4 1.3 1.6
1L-10 2 5/3/19 12:11:00 34.82 4.86 0.00 0.00 1.0 25 1.5 1.4 1.6
1L-10 4 5/3/19 12:13:00 34.82 4.86 0.00 0.00 1.1 2.7 1.5 1.4 1.7
1L-10 8 5/3/19 12:17:00 34.82 4.86 0.00 0.00 0.8 2.6 1.6 1.3 1.6
1L-11 1 5/3/19 12:20:00 38.20 5.34 0.00 0.00 1.5 2.8 1.7 1.7] 1.9
1L-11 2 5/3/19 12:21:00 38.20 5.34 0.00 0.00 1.3 2.3 1.7 1.7 1.8
1L-11 4 5/3/19 12:23:00 38.20 5.34 0.00 0.00 1.4 2.7 1.7 1.6 1.9
1L-11 8 5/3/19 12:27:00 38.20 5.34 0.00 0.00 1.2 2.9 1.6 15 1.8
1L-12 1 5/3/19 12:30:00 41.71 5.83 0.00 0.00 1.7 3.0 1.9 1.8 21
1L-12 2 5/3/19 12:31:00 41.71 5.83 0.00 0.00 1.7 3.1 2.0 1.9 2.2
1L-12 4 5/3/19 12:33:00 41.71 5.83 0.00 0.00 1.5 2.7 2.0 1.7] 2.0
1L-12 8 5/3/19 12:37:00 41.71 5.83 0.00 0.00 2.1 2.8 2.0 1.7 2.2
1L-13 1 5/3/19 12:40:00 45.09 6.31 0.00 0.00 2.0 2.9 2.3 2.0 2.3
1L-13 2 5/3/19 12:41:00 45.09 6.31 0.00 0.00 21 3.1 2.1 2.0 2.3
1L-13 4 5/3/19 12:43:00 45.09 6.31 0.00 0.00 2.0 2.9 2.2 2.0 2.3
1L-13 8 5/3/19 12:47:00 45.09 6.31 0.00 0.00 2.1 3.0 2.2 2.0 2.3
1L-14 1 5/3/19 12:50:00 48.68 6.81 0.00 0.00 2.2 3.1 24 2.2 25
1L-14 2 5/3/19 12:51:00 48.68 6.81 0.00 0.00 21 3.1 2.4 2.2 2.4
1L-14 4 5/3/19 12:53:00 48.68 6.81 0.00 0.00 2.2 3.4 25 2.2 2.6
1L-14 8 5/3/19 12:57:00 48.68 6.81 0.00 0.00 2.4 2.9 2.5 2.2 2.5
1L-15 1 5/3/19 13:00:30 51.71 7.24 0.00 0.00 2.8 3.4 2.7 25 2.8
1L-15 2 5/3/19 13:01:30 51.71 7.24 0.00 0.00 2.4 3.3 2.8 2.4 2.7
1L-15 4 5/3/19 13:03:30 51.71 7.24 0.00 0.00 24 3.3 2.7 2.4 2.7
1L-15 8 5/3/19 13:07:30 51.71 7.24 0.00 0.00 2.4 3.3 2.8 2.4 2.7
1L-16 1 5/3/19 13:10:00 55.43 7.76 0.00 0.00 2.7 35 29 2.8 3.0
1L-16 2 5/3/19 13:11:00 55.43 7.76 0.00 0.00 3.0 3.5 3.1 2.6 3.1
1L-16 4 5/3/19 13:13:00 55.43 7.76 0.00 0.00 25 34 3.0 2.6 29
1L-16 8 5/3/19 13:17:00 55.43 7.76 0.00 0.00 3.0 3.5 3.0 2.7 3.0




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA
DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE
BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Strain Gage Readings and Loads at Level 5
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Strain Gage Level 5
Test Time Time Pressure| Load |Pressure| Load 5A-1600613 | 5B-1600614 | 5C-1600615 | 5D-1600616 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
1L-17 1 5/3/19 13:20:00 58.88 8.25 0.00 0.00 29 3.5 3.4 2.9 3.2
1L-17 2 5/3/19 13:21:00 58.88 8.25 0.00 0.00 29 3.9 3.3 3.0 3.3
1L-17 4 5/3/19 13:23:00 58.88 8.25 0.00 0.00 29 41 3.4 2.9 3.3
1L-17 8 5/3/19 13:27:00 58.88 8.25 0.00 0.00 3.2 3.7 3.3 2.9 3.3
1L-18 1 5/3/19 13:29:30 62.12 8.70 0.00 0.00 3.3 4.0 3.6 3.3 3.5
1L-18 2 5/3/19 13:30:30 62.12 8.70 0.00 0.00 3.4 4.2 3.6 3.2 3.6
1L-18 4 5/3/19 13:32:30 62.12 8.70 0.00 0.00 3.3 41 3.4 3.2 3.5
1L-18 8 5/3/19 13:36:30 62.12 8.70 0.00 0.00 3.2 3.7 3.6 3.2 3.4
1L-19 1 5/3/19 13:38:30 65.71 9.21 0.00 0.00 3.4 4.1 3.9 3.5 3.7
1L-19 2 5/3/19 13:39:30 65.71 9.21 0.00 0.00 3.2 4.3 3.9 3.5 3.7
1L-19 4 5/3/19 13:41:30 65.71 9.21 0.00 0.00 3.3 4.3 4.0 3.5 3.8
1L-19 8 5/3/19 13:45:30 65.71 9.21 0.00 0.00 3.1 4.3 4.1 3.5 3.7
1L-20 1 5/3/19 13:48:30 69.36 9.72 0.00 0.00 4.0 4.3 4.2 3.9 4.1
1L-20 2 5/3/19 13:49:30 69.36 9.72 0.00 0.00 3.7 4.7 4.2 3.9 4.1
1L-20 4 5/3/19 13:51:30 69.36 9.72 0.00 0.00 3.5 4.6 4.3 3.9 4.1
1L-20 8 5/3/19 13:55:30 69.36 9.72 0.00 0.00 3.4 4.5 4.1 3.8 4.0
1U-1 1 5/3/19 13:59:00 55.43 7.76 0.00 0.00 2.8 4.5 3.7 3.3 3.6
1U-1 2 5/3/19 14:00:00 55.43 7.76 0.00 0.00 3.1 3.9 3.8 3.3 3.5
1U-1 4 5/3/19 14:02:00 55.43 7.76 0.00 0.00 3.2 3.8 3.8 3.3 3.5
1U-2 1 5/3/19 14:04:00 41.09 5.74) 0.00 0.00 24 3.7 3.2 2.7 3.0
1U-2 2 5/3/19 14:05:00 41.09 5.74 0.00 0.00 2.7 3.5 3.1 2.7 3.0
1U-2 4 5/3/19 14:07:00 41.09 5.74] 0.00 0.00 2.2 3.7 3.0 2.7 2.9
1U-3 1 5/3/19 14:09:30 27.99 3.90 0.00 0.00 1.9 2.9 2.6 241 24
1U-3 2 5/3/19 14:10:30 27.99 3.90 0.00 0.00 1.5 3.0 2.6 2.0 2.3
1U-3 4 5/3/19 14:12:30 27.99 3.90 0.00 0.00 2.0 2.7 2.4 21 2.3
1U-4 1 5/3/19 14:14:30 14.20 1.96 0.00 0.00 1.0 2.1 21 1.4 1.6
1U-4 2 5/3/19 14:15:30 14.20 1.96 0.00 0.00 1.1 2.2 2.0 1.4 1.7
1U-4 4 5/3/19 14:17:30 14.20 1.96 0.00 0.00 1.1 2.2 1.8 1.3 1.6
1U-5 1 5/3/19 14:19:30 0.00 0.00 0.00 0.00 0. 1.8 1.2 0.6 1.0
1U-5 2 5/3/19 14:20:30 0.00 0.00 0.00 0.00 0.3 1.3 1.4 0.5 0.9
1U-5 4 5/3/19 14:22:30 0.00 0.00 0.00 0.00 0.4 1.2 1.2 0.6 0.9
1U-5 8 5/3/19 14:26:30 0.00 0.00 0.00 0.00 0.3 1.4 1.1 0.5 0.8
2L-1 1 5/3/19 14:49:30 0.00 0.00 3.52 0.47] 2.1 3.1 2.8 2.4 2.6
2L-1 2 5/3/19 14:50:30 0.00 0.00 3.52 0.47| 25 3.2 29 2.3 2.7
2L-1 4 5/3/19 14:52:30 0.00 0.00 3.52 0.47| 2.1 3.3 2.8 2.3 2.6
2L-1 8 5/3/19 14:56:30 0.00 0.00 3.52 0.47| 2.3 3.2 2.9 2.3 2.7
2L-2 1 5/3/19 14:59:00 0.00 0.00 7.24 1.00 3.5 4.8 45 3.8 4.2
2L-2 2 5/3/19 15:00:00 0.00 0.00 7.24 1.00 3.7 4.7 4.6 3.8 4.2
2L-2 4 5/3/19 15:02:00 0.00 0.00 7.24 1.00 3.8 4.8 4.7 3.8 4.2
2L-2 8 5/3/19 15:06:00 0.00 0.00 7.24 1.00 4.0 4.5 4.4 4.1 4.2
2L-3 1 5/3/19 15:09:00 0.00 0.00 10.41 1.45 5.2 6.4 6.2 5.4 5.8
2L-3 2 5/3/19 15:10:00 0.00 0.00 10.41 1.45 5.4 6.2 6.3 5.6 5.9
2L-3 4 5/3/19 15:12:00 0.00 0.00 10.41 1.45 5.3 6.6 6.3 5.7 6.0
2L-3 8 5/3/19 15:16:00 0.00 0.00 10.41 1.45 6.1 6.8 6.7 6.0 6.4
2L-4 1 5/3/19 15:18:30 0.00 0.00 13.93 1.95 75 8.9 8.8 7.9 8.3
2L-4 2 5/3/19 15:19:30 0.00 0.00 13.93 1.95 7.8 8.7 8.9 8.0 8.3
2L-4 4 5/3/19 15:21:30 0.00 0.00 13.93 1.95 8.1 9.1 9.3 8.0 8.6
2L-4 8 5/3/19 15:25:30 0.00 0.00 13.93 1.95 8.0 9.3 9.3 8.1 8.7
2L-5 1 5/3/19 15:28:00 0.00 0.00 17.17 2.41 9.9 1.2 10.9 9.9 10.5
2L-5 2 5/3/19 15:29:00 0.00 0.00 1717 2.41 10.0 11.4 11.2 10.2 10.7
2L-5 4 5/3/19 15:31:00 0.00 0.00 17.17 2.41 10.0 11.5 11.5 10.5 10.9
2L-5 8 5/3/19 15:35:00 0.00 0.00 17.17 2.41 10.1 11.7 11.6 10.6 11.0
2L-6 1 5/3/19 15:37:30 0.00 0.00 20.82 2.93 12.5 135 13.8 12.7 13.1
2L-6 2 5/3/19 15:38:30 0.00 0.00 20.82 2.93 12.5 13.6 13.9 12.8 13.2
2L-6 4 5/3/19 15:40:30 0.00 0.00 20.82 2.93 13.0 13.6 14.2 13.2 13.5
2L-6 8 5/3/19 15:44:30 0.00 0.00 20.82 2.93 13.1 141 14.6 13.4 13.8
2L-7 1 5/3/19 15:47:30 0.00 0.00 24.13 3.40 15.4 16.5 16.6 15.4 16.0
2L-7 2 5/3/19 15:48:30 0.00 0.00 24.13 3.40 15.6 16.5 16.9 15.5 16.2
2L-7 4 5/3/19 15:50:30 0.00 0.00 24.13 3.40 15.7 16.6 171 15.8 16.3
2L-7 8 5/3/19 15:54:30 0.00 0.00 24.13 3.40 16.0 16.7 17.3 16.1 16.5
2L-8 1 5/3/19 15:57:30 0.00 0.00 27.65 3.90 18.0 18.8 19.8 18.1 18.7
2L-8 2 5/3/19 15:58:30 0.00 0.00 27.65 3.90 18.1 19.2 19.8 18.3 18.9
2L-8 4 5/3/19 16:00:30 0.00 0.00 27.65 3.90 18.2 19.5 20.1 18.6 19.1
2L-8 8 5/3/19 16:04:30 0.00 0.00 27.65 3.90 18.7 19.9 20.5 18.9 19.5
2L-9 1 5/3/19 16:07:30 0.00 0.00 31.03 4.38 20.9 21.9 22.7 21.4 217




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE

BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Strain Gage Readings and Loads at Level 5
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Strain Gage Level 5
Test Time Time Pressure| Load |Pressure| Load 5A-1600613 | 5B-1600614 | 5C-1600615 | 5D-1600616 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
2L-9 2 5/3/19 16:08:30 0.00 0.00 31.03 4.38 21.0 22.0 23.0 21.4 21.8
2L-9 4 5/3/19 16:10:30 0.00 0.00 31.03 4.38 21.3 22.3 23.2 21.9 222
2L-9 8 5/3/19 16:14:30 0.00 0.00 31.03 4.38 21.8 22.6 23.7 22.1 22.6
2L-10 1 5/3/19 16:17:00 0.00 0.00 34.47 4.87 23.8 24.9 26.0 24.3 24.8
2L-10 2 5/3/19 16:18:00 0.00 0.00 34.47 4.87 241 251 26.3 24.7 251
2L-10 4 5/3/19 16:20:00 0.00 0.00 34.47 4.87 24.6 25.6 26.8 25.1 25.5
2L-10 8 5/3/19 16:24:00 0.00 0.00 34.47 4.87 24.7 26.0 271 25.6 25.9
2L-11 1 5/3/19 16:27:00 0.00 0.00 38.34 5.42 27.3 28.7 29.9 28.0 28.5
2L-11 2 5/3/19 16:28:00 0.00 0.00 38.34 5.42 27.6 28.9 30.2 28.3 28.8
2L-11 4 5/3/19 16:30:00 0.00 0.00 38.34 5.42 27.8 29.3 30.5 28.7| 29.1
2L-11 8 5/3/19 16:34:00 0.00 0.00 38.34 5.42 28.3 29.9 30.9 29.3 29.6
2L-12 1 5/3/19 16:37:00 0.00 0.00 41.30 5.84] 30.6 31.8 33.1 315 31.8
2L-12 2 5/3/19 16:38:00 0.00 0.00 41.30 5.84] 30.6 321 33.6 31.9 321
2L-12 4 5/3/19 16:40:00 0.00 0.00 41.30 5.84] 31.1 32.3 33.9 32.0 32.3
2L-12 8 5/3/19 16:44:00 0.00 0.00 41.30 5.84] 31.4 32.7 34.2 32.4 32.7
2L-13 1 5/3/19 16:46:00 0.00 0.00 44.47 6.29 33.3 34.9 36.2 34.8 34.8
2L-13 2 5/3/19 16:47:00 0.00 0.00 44.47 6.29 33.7 35.3 36.8 35.1 35.2
2L-13 4 5/3/19 16:49:00 0.00 0.00 44.47 6.29 34.1 36.1 37.3 35.7 35.8
2L-13 8 5/3/19 16:53:00 0.00 0.00 44.47 6.29 34.5 36.6 37.6 36.0 36.2
2L-14 1 5/3/19 16:55:00 0.00 0.00 48.26 6.83 36.9 39.0 40.3 38.7 38.7
2L-14 2 5/3/19 16:56:00 0.00 0.00 48.26 6.83 37.4 39.4 40.9 39.2 39.2
2L-14 4 5/3/19 16:58:00 0.00 0.00 48.26 6.83 38.3 40.6 41.9 40.4 40.3
2L-14 8 5/3/19 17:02:00 0.00 0.00 48.26 6.83 39.2 41.4 43.0 41.4 41.3
2L-15 1 5/3/19 17:05:30 0.00 0.00 51.85 7.34] 424 44.9 46.5 44.6 44.6
2L-15 2 5/3/19 17:06:30 0.00 0.00 51.85 7.34 42.6 45.2 46.4 44.8 447
2L-15 4 5/3/19 17:08:30 0.00 0.00 51.85 7.34) 42.8 45.5 471 451 451
2L-15 8 5/3/19 17:12:30 0.00 0.00 51.85 7.34] 43.3 46.0 475 45.5 45.6
2L-16 1 5/3/1917:14:30 0.00 0.00 54.81 7.76 45.2 48.3 49.6 47.8 47.7
2L-16 2 5/3/19 17:15:30 0.00 0.00 54.81 7.76 45.4 48.8 49.9 48.1 48.1
2L-16 4 5/3/1917:17:30 0.00 0.00 54.81 7.76 45.9 49.2 50.2 48.6 48.5
2L-16 8 5/3/19 17:21:30 0.00 0.00 54.81 7.76 46.5 49.4 50.7 49.0 48.9
2L-17 1 5/3/19 17:25:00 0.00 0.00 58.88 8.33 49.3 52.9 54.1 52.0 52.1
2L-17 2 5/3/19 17:26:00 0.00 0.00 58.88 8.33 49.7 53.7 54.8 52.6 52.7
2L-17 4 5/3/19 17:28:00 0.00 0.00 58.88 8.33 50.2 53.6 54.9 53.2 53.0
2L-17 8 5/3/19 17:32:00 0.00 0.00 58.88 8.33 50.9 54.5 55.4 53.8 53.6
2L-18 1 5/3/19 17:34:30 0.00 0.00 62.05 8.78 53.2 57.2 58.4 56.3 56.3
2L-18 2 5/3/19 17:35:30 0.00 0.00 62.05 8.78 53.7 57.7 58.8 56.3 56.6
2L-18 4 5/3/19 17:37:30 0.00 0.00 62.05 8.78 54.3 58.5 59.6 57.3 57.4
2L-18 8 5/3/19 17:41:30 0.00 0.00 62.05 8.78 54.9 59.1 60.4 58.0 58.1
2L-19 1 5/3/19 17:43:30 0.00 0.00 65.43 9.26 56.8 61.3 62.5 60.0 60.1
2L-19 2 5/3/19 17:44:30 0.00 0.00 65.43 9.26 57.7 61.6 62.7 60.6 60.6
2L-19 4 5/3/19 17:46:30 0.00 0.00 65.43 9.26 57.8 62.3 63.5 61.2 61.2
2L-19 8 5/3/19 17:50:30 0.00 0.00 65.43 9.26 58.4 62.5 64.3 61.9 61.8
2L-20 1 5/3/19 17:52:30 0.00 0.00 68.88 9.75 61.4 65.7 67.1 64.3 64.6
2L-20 2 5/3/19 17:53:30 0.00 0.00 68.88 9.75 62.0 66.0 67.4 64.7| 65.0
2L-20 4 5/3/19 17:55:30 0.00 0.00 68.88 9.75 62.5 66.5 67.9 64.9 65.5
2L-20 8 5/3/19 17:59:30 0.00 0.00 68.88 9.75 62.7 67.1 68.6 65.5 66.0
2L-21 1 5/3/19 18:04:00 0.00 0.00 72.67 10.29 65.5 70.3 71.8 68.9 69.1
2L-21 2 5/3/19 18:05:00 0.00 0.00 72.67 10.29 66.1 70.4 725 69.1 69.5
2L-21 4 5/3/19 18:07:00 0.00 0.00 72.67 10.29 67.2 70.9 72.7 69.8 70.2
2L-21 8 5/3/19 18:11:00 0.00 0.00 72.67 10.29 67.6 71.8 73.4 70.3 70.8
2L-22 1 5/3/19 18:13:00 0.00 0.00 76.26 10.80 70.1 74.6 76.4 73.2 73.6
2L-22 2 5/3/19 18:14:00 0.00 0.00 76.26 10.80 71.2 74.6 76.9 73.6 741
2L-22 4 5/3/19 18:16:00 0.00 0.00 76.26 10.80 71.8 75.4 77.4 741 74.7
2L-22 8 5/3/19 18:20:00 0.00 0.00 76.26 10.80 72.3 76.3 78.2 74.7) 75.4
2L-23 1 5/3/19 18:23:00 0.00 0.00 79.29 11.23 74.3 78.7 80.8 77.7) 77.9
2L-23 2 5/3/19 18:24:00 0.00 0.00 79.29 11.23 75.0 78.9 81.1 77.7 78.2
2L-23 4 5/3/19 18:26:00 0.00 0.00 79.29 11.23 75.6 79.1 81.7 78.3 78.7
2L-23 8 5/3/19 18:30:00 0.00 0.00 79.29 11.23 76.5 80.0 82.5 79.1 79.5
2L-24 1 5/3/19 18:32:30 0.00 0.00 82.88 11.74 79.2 83.1 85.5 81.8 82.4
2L-24 2 5/3/19 18:33:30 0.00 0.00 82.88 11.74 79.3 83.4 85.8 82.2 82.6
2L-24 4 5/3/19 18:35:30 0.00 0.00 82.88 11.74 80.2 83.6 86.2 82.7| 83.2
2L-24 8 5/3/19 18:39:30 0.00 0.00 82.88 11.74, 80.1 84.7 86.8 83.1 83.7
2L-25 1 5/3/19 18:43:00 0.00 0.00 86.05 12.19 82.8 87.1 89.9 86.3 86.5
2L-25 2 5/3/19 18:44:00 0.00 0.00 86.05 12.19 83.4 87.3 90.2 86.5 86.9
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MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE

BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Strain Gage Readings and Loads at Level 5
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Strain Gage Level 5
Test Time Time Pressure| Load |Pressure| Load 5A-1600613 | 5B-1600614 | 5C-1600615 | 5D-1600616 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
2L-25 4 5/3/19 18:46:00 0.00 0.00 86.05 12.19 84.0 87.7 90.6 87.0 87.3
2L-25 8 5/3/19 18:50:00 0.00 0.00 86.05 12.19 84.2 88.5 91.2 87.6 87.9
2L-26 1 5/3/19 18:53:00 0.00 0.00 89.77 12.72 87.0 91.5 94.2 91.0 90.9
2L-26 2 5/3/19 18:54:00 0.00 0.00 89.77 12.72 87.8 92.0 94.7 91.2 91.4
2L-26 4 5/3/19 18:56:00 0.00 0.00 89.77 12.72 87.8 93.2 95.2 91.6 91.9
2L-26 8 5/3/19 19:00:00 0.00 0.00 89.77 12.72 88.6 93.2 96.0 92.2 92.5
2U-1 1 5/3/19 19:02:30 0.00 0.00 70.88 10.04] 83.9 87.7 90.1 86.3 87.0
2U-1 2 5/3/19 19:03:30 0.00 0.00 70.88 10.04; 83.7 87.3 90.1 86.2 86.8
2U-1 4 5/3/19 19:05:30 0.00 0.00 70.88 10.04] 83.3 87.3 89.9 86.1 86.7
2U-2 1 5/3/19 19:08:00 0.00 0.00 53.71 7.60 75.9 79.9 82.1 78.3 791
2U-2 2 5/3/19 19:09:00 0.00 0.00 53.71 7.60 76.1 79.6 82.0 78.2 79.0
2U-2 4 5/3/19 19:11:00 0.00 0.00 53.71 7.60 75.9 79.8 81.9 77.9 78.9
2U-3 1 5/3/19 19:13:30 0.00 0.00 35.23 4.98 65.6 69.7 715 68.6 68.8
2U-3 2 5/3/19 19:14:30 0.00 0.00 35.23 4.98 65.7 69.8 71.4 68.1 68.8
2U-3 4 5/3/19 19:16:30 0.00 0.00 35.23 4.98 65.6 69.5 71.4 68.1 68.7
2U-4 1 5/3/19 19:19:00 0.00 0.00 17.44 2.45 53.9 57.6 58.8 56.5 56.7
2U-4 2 5/3/19 19:20:00 0.00 0.00 17.44 2.45 53.9 57.6 58.7 56.3 56.6
2U-4 4 5/3/19 19:22:00 0.00 0.00 17.44 2.45 53.8 57.6 58.5 56.2 56.6
2U-5 1 5/3/19 19:24:30 0.00 0.00 0.00 0.00 39.9 41.6 43.4 411 415
2U-5 2 5/3/19 19:25:30 0.00 0.00 0.00 0.00 39.6 41.3 43.2 411 41.3
2U-5 4 5/3/19 19:27:30 0.00 0.00 0.00 0.00 39.4 411 42.8 40.7 41.0
2U-5 8 5/3/19 19:31:30 0.00 0.00 0.00 0.00 38.8 40.8 42.4 40.4 40.6
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DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
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Strain Gage Readings and Loads at Level 6

TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Strain Gage Level 6
Test Time Time Pressure| Load | Pressure| Load 6A-1600617 | 6B-1600618 | 6C-1600619 | 6D-1600620 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
1L-0 - 5/3/19 10:25:00 0.00 0.00 0.00 0.00 0.0 0.0 0.0 0.0 0.0
1L-1 1 5/3/19 10:41:00 4.48 0.59 0.00 0.00 -0.3 -0.2 -0.3 0.1 -0.2]
1L-1 2 5/3/19 10:42:00 4.48 0.59 0.00 0.00 -0.1 -0.1 -0.4 0.0 -0.2
1L-1 4 5/3/19 10:44:00 4.48 0.59 0.00 0.00 -0.2 -0.3 -0.5 -0.2 -0.3
1L-1 8 5/3/19 10:48:00 4.48 0.59 0.00 0.00 -0.1 -0.2 -0.5 -0.2 -0.3
1L-2 1 5/3/19 10:52:00 6.83 0.92 0.00 0.00 -0.2 -0.2 -0.5 -0.1 -0.3]
1L-2 2 5/3/19 10:53:00 6.83 0.92 0.00 0.00 -0.2 -0.3 -0.6 -0.2 -0.3
1L-2 4 5/3/19 10:55:00 6.83 0.92 0.00 0.00 -0.2 -0.2 -0.5 -0.1 -0.2)
1L-2 8 5/3/19 10:59:00 6.83 0.92 0.00 0.00 -0.2 -0.3 -0.4 -0.3 -0.3
1L-3 1 5/3/19 11:02:00 10.34 1.42 0.00 0.00 -0.2 -0.2 -0.7 -0.1 -0.3]
1L-3 2 5/3/19 11:03:00 10.34 1.42 0.00 0.00 -0.2 -0.2 -0.7 -0.3 -0.3
1L-3 4 5/3/19 11:05:00 10.34 1.42 0.00 0.00 -0.3 -0.2 -0.7 -0.3 -0.4
1L-3 8 5/3/19 11:09:00 10.34 1.42 0.00 0.00 -0.2 -0.1 -0.5 -0.2 -0.3
1L-4 1 5/3/19 11:12:30 13.58 1.87 0.00 0.00 -0.1 -0.1 -0.6 -0.2 -0.3
1L-4 2 5/3/19 11:13:30 13.58 1.87 0.00 0.00 -0.2 -0.3 -0.7 0.2 -0.2
1L-4 4 5/3/19 11:15:30 13.58 1.87 0.00 0.00 -0.2 -0.2 -0.6 -0.1 -0.3]
1L-4 8 5/3/19 11:19:30 13.58 1.87 0.00 0.00 -0.2 -0.2 -0.8 -0.2 -0.3
1L-5 1 5/3/19 11:21:30 1717 2.38 0.00 0.00 -0.1 0.0 -0.5 -0.2 -0.2
1L-5 2 5/3/19 11:22:30 17.17 2.38 0.00 0.00 -0.1 0.0 -0.5 -0.1 -0.2
1L-5 4 5/3/19 11:24:30 1717 2.38 0.00 0.00 -0.2 0.0 -0.6 0.1 -0.2)
1L-5 8 5/3/19 11:28:30 17.17 2.38 0.00 0.00 -0.1 0.0 -0.8 -0.1 -0.3
1L-6 1 5/3/19 11:30:30 20.68 2.87 0.00 0.00 -0.2 0.0 -0.6 0.0 -0.2
1L-6 2 5/3/19 11:31:30 20.68 2.87 0.00 0.00 0.0 0.0 -0.6 0.0 -0.1
1L-6 4 5/3/19 11:33:30 20.68 2.87 0.00 0.00 -0.1 0.0 -0.8 -0.1 -0.2)
1L-6 8 5/3/19 11:37:30 20.68 2.87 0.00 0.00 0.0 0.0 -0.7 -0.1 -0.2
1L-7 1 5/3/19 11:41:30 24.27 3.38 0.00 0.00 0.1 0.1 -0.2 0.0 0.0
1L-7 2 5/3/19 11:42:30 24.27 3.38 0.00 0.00 0.1 0.2 -0.3 -0.1 0.0
1L-7 4 5/3/19 11:44:30 24.27 3.38 0.00 0.00 0.0 0.2 -0.8 0.2 -0.1
1L-7 8 5/3/19 11:48:30 24.27 3.38 0.00 0.00 0.1 0.2 -0.2 0.0 0.0
1L-8 1 5/3/19 11:51:00 27.65 3.85 0.00 0.00 0.0 0.2 -0.6 0.0 -0.1
1L-8 2 5/3/19 11:52:00 27.65 3.85 0.00 0.00 0.2 0.3 -0.7 0.0 0.0
1L-8 4 5/3/19 11:54:00 27.65 3.85 0.00 0.00 0.1 0.3 -0.2 0.0 0.0
1L-8 8 5/3/19 11:58:00 27.65 3.85 0.00 0.00 0.1 0.3 -0.6 0.1 0.0
1L-9 1 5/3/19 12:00:30 31.44 4.39 0.00 0.00 0.2 0.2 -0.5 0.1 0.0
1L-9 2 5/3/19 12:01:30 31.44 4.39 0.00 0.00 0.1 0.3 -0.5 0.2 0.0
1L-9 4 5/3/19 12:03:30 31.44 4.39 0.00 0.00 0.1 0.4 -0.4 0.3 0.1
1L-9 8 5/3/19 12:07:30 31.44 4.39 0.00 0.00 0.1 0.2 -0.6 0.1 0.0
1L-10 1 5/3/19 12:10:00 34.82 4.86 0.00 0.00 0.2 0.3 -0.5 0.2 0.0
1L-10 2 5/3/19 12:11:00 34.82 4.86 0.00 0.00 0.2 0.2 -0.6 0.2 0.0
1L-10 4 5/3/19 12:13:00 34.82 4.86 0.00 0.00 0.2 0.3 -0.5 0.4 0.1
1L-10 8 5/3/19 12:17:00 34.82 4.86 0.00 0.00 0.3 0.3 -0.2 0.4 0.2
1L-11 1 5/3/19 12:20:00 38.20 5.34] 0.00 0.00 0.4 0.4 0.2 0.3 0.3
1L-11 2 5/3/19 12:21:00 38.20 5.34 0.00 0.00 0.3 0.3 -0.1 0.4 0.3
1L-11 4 5/3/19 12:23:00 38.20 5.34] 0.00 0.00 0.5 0.3 -0.1 0.4 0.3
1L-11 8 5/3/19 12:27:00 38.20 5.34 0.00 0.00 0.2 0.2 -0.1 0.4 0.2
1L-12 1 5/3/19 12:30:00 41.71 5.83 0.00 0.00 0.5 0.3 0.0 0.5 0.3
1L-12 2 5/3/19 12:31:00 41.71 5.83 0.00 0.00 0.4 0.3 0.1 0.4 0.3
1L-12 4 5/3/19 12:33:00 41.71 5.83 0.00 0.00 0.2 0.3 0.3 0.3 0.3
1L-12 8 5/3/19 12:37:00 41.71 5.83 0.00 0.00 0.3 0.3 0.1 0.3 0.2
1L-13 1 5/3/19 12:40:00 45.09 6.31 0.00 0.00 0.4 0.3 0.2 0.3 0.3
1L-13 2 5/3/19 12:41:00 45.09 6.31 0.00 0.00 0.4 0.3 0.3 0.5 0.4
1L-13 4 5/3/19 12:43:00 45.09 6.31 0.00 0.00 0.3 0.3 0.2 0.5 0.3
1L-13 8 5/3/19 12:47:00 45.09 6.31 0.00 0.00 0.4 0.2 0.1 0.4 0.3
1L-14 1 5/3/19 12:50:00 48.68 6.81 0.00 0.00 0.6 0.3 0.6 0.4 0.5
1L-14 2 5/3/19 12:51:00 48.68 6.81 0.00 0.00 0.5 0.3 0.5 0.4 0.4
1L-14 4 5/3/19 12:53:00 48.68 6.81 0.00 0.00 0.5 0.3 0.4 0.5 0.4
1L-14 8 5/3/19 12:57:00 48.68 6.81 0.00 0.00 0.5 0.2 0.4 0.4 0.4
1L-15 1 5/3/19 13:00:30 51.71 7.24 0.00 0.00 0.6 0.3 0.5 0.5 0.5
1L-15 2 5/3/19 13:01:30 51.71 7.24 0.00 0.00 0.7 0.2 0.5 0.6 0.5
1L-15 4 5/3/19 13:03:30 51.71 7.24 0.00 0.00 0.8 0.3 0.3 0.6 0.5
1L-15 8 5/3/19 13:07:30 51.71 7.24 0.00 0.00 0.7 0.3 0.5 0.6 0.5
1L-16 1 5/3/19 13:10:00 55.43 7.76 0.00 0.00 0.6 0.3 0.5 0.6 0.5
1L-16 2 5/3/19 13:11:00 55.43 7.76 0.00 0.00 0.6 0.3 0.4 0.6 0.5
1L-16 4 5/3/19 13:13:00 55.43 7.76 0.00 0.00 0.7 0.3 0.5 0.6 0.5
1L-16 8 5/3/19 13:17:00 55.43 7.76 0.00 0.00 0.7 0.4 0.6 0.5 0.5




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO
MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA
DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE
BOGOTA
LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA
Strain Gage Readings and Loads at Level 6
TP-7 - Bogota Metro - Bogota, Colombia
Load Hold Lower O-cell Upper O-cell Strain Gage Level 6
Test Time Time Pressure| Load |Pressure| Load 6A-1600617 | 6B-1600618 | 6C-1600619 | 6D-1600620 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)

1L-17 1 5/3/19 13:20:00 58.88 8.25 0.00 0.00 0.8 0.4 0.7 0.7] 0.6
1L-17 2 5/3/19 13:21:00 58.88 8.25 0.00 0.00 0.7 0.4 0.5 0.7 0.6
1L-17 4 5/3/19 13:23:00 58.88 8.25 0.00 0.00 0.6 0.4 0.6 0.7] 0.6
1L-17 8 5/3/19 13:27:00 58.88 8.25 0.00 0.00 0.8 0.3 0.6 0.6 0.6
1L-18 1 5/3/19 13:29:30 62.12 8.70 0.00 0.00 0.8 0.4 0.8 0.7] 0.7]
1L-18 2 5/3/19 13:30:30 62.12 8.70 0.00 0.00 0.9 0.5 0.6 0.7 0.7
1L-18 4 5/3/19 13:32:30 62.12 8.70 0.00 0.00 0.8 0.4 0.6 0.7] 0.6
1L-18 8 5/3/19 13:36:30 62.12 8.70 0.00 0.00 0.8 0.4 0.7 0.7| 0.7
1L-19 1 5/3/19 13:38:30 65.71 9.21 0.00 0.00 1.0 0.4 0.7 1.0 0.8|
1L-19 2 5/3/19 13:39:30 65.71 9.21 0.00 0.00 1.1 0.4 0.7 0.9 0.8
1L-19 4 5/3/19 13:41:30 65.71 9.21 0.00 0.00 0.8 0.5 0.7 0.9 0.7]
1L-19 8 5/3/19 13:45:30 65.71 9.21 0.00 0.00 0.9 0.4 0.6 0.9 0.7
1L-20 1 5/3/19 13:48:30 69.36 9.72 0.00 0.00 0.8 0.5 0.5 0.9 0.7]
1L-20 2 5/3/19 13:49:30 69.36 9.72 0.00 0.00 1.0 0.4 0.6 1.1 0.8
1L-20 4 5/3/19 13:51:30 69.36 9.72 0.00 0.00 1.0 0.4 0.7 0.8 0.7]
1L-20 8 5/3/19 13:55:30 69.36 9.72 0.00 0.00 1.1 0.5 0.5 0.9 0.7
1U-1 1 5/3/19 13:59:00 55.43 7.76 0.00 0.00 0.8 0.1 0.3 0.7] 0.5]
1U-1 2 5/3/19 14:00:00 55.43 7.76 0.00 0.00 0.8 0.3 0.2 0.8 0.5
1U-1 4 5/3/19 14:02:00 55.43 7.76 0.00 0.00 0.8 0.2 0.2 0.6 0.4
1U-2 1 5/3/19 14:04:00 41.09 5.74 0.00 0.00 0.6 -0.1 0.0 0.6 0.2
1U-2 2 5/3/19 14:05:00 41.09 5.74 0.00 0.00 0.5 -0.1 -0.1 0.5 0.2
1U-2 4 5/3/19 14:07:00 41.09 5.74 0.00 0.00 0.5 -0.2 -0.1 0.7 0.2
1U-3 1 5/3/19 14:09:30 27.99 3.90 0.00 0.00 0.2 -0.3 -0.2 0.4 0.0
1U-3 2 5/3/19 14:10:30 27.99 3.90 0.00 0.00 0.4 -0.4 -0.6 0.2 -0.1
1U-3 4 5/3/19 14:12:30 27.99 3.90 0.00 0.00 0.3 -0.4 -0.5 0.3 0.0
1U-4 1 5/3/19 14:14:30 14.20 1.96 0.00 0.00 0.2 -0.6 -0.6 -0.1 -0.3
1U-4 2 5/3/19 14:15:30 14.20 1.96 0.00 0.00 0.0 -0.7 -0.7 0.0 -0.4
1U-4 4 5/3/19 14:17:30 14.20 1.96 0.00 0.00 0.0 -0.5 -0.6 -0.1 -0.3
1U-5 1 5/3/19 14:19:30 0.00 0.00 0.00 0.00 -0.2 -0.8 -1.0 -0.2 -0.6)
1U-5 2 5/3/19 14:20:30 0.00 0.00 0.00 0.00 -0.3 -0.8 -1.1 -0.2 -0.6)
1U-5 4 5/3/19 14:22:30 0.00 0.00 0.00 0.00 -0.2 -0.8 -1.2 -0.4] -0.6)
1U-5 8 5/3/19 14:26:30 0.00 0.00 0.00 0.00 -0.2 -1.0 -0.9 -0.3 -0.6)
2L-1 1 5/3/19 14:49:30 0.00 0.00 3.52 0.47] 0.3 -0.6 -0.8 0.4] -0.2]
2L-1 2 5/3/19 14:50:30 0.00 0.00 3.52 0.47 0.3 -0.5 -0.7 0.2 -0.2
2L-1 4 5/3/19 14:52:30 0.00 0.00 3.52 0.47| 0.3 -0.6 -1.0 0.3 -0.2)
2L-1 8 5/3/19 14:56:30 0.00 0.00 3.52 0.47 0.4 -0.5 -0.8 0.3 -0.2
2L-2 1 5/3/19 14:59:00 0.00 0.00 7.24 1.00 0.7 0.1 -0.3 0.7] 0.3
2L-2 2 5/3/19 15:00:00 0.00 0.00 7.24 1.00 0.8 0.2 -0.2 0.7 0.4
2L-2 4 5/3/19 15:02:00 0.00 0.00 7.24 1.00 0.8 0.0 -0.2 0.6 0.3
2L-2 8 5/3/19 15:06:00 0.00 0.00 7.24 1.00 0.9 0.4 -0.2 1.1 0.5
2L-3 1 5/3/19 15:09:00 0.00 0.00 10.41 1.45 1.3 0.9 0.3 1.4 1.0
2L-3 2 5/3/19 15:10:00 0.00 0.00 10.41 1.45 1.2 0.9 0.3 15 1.0
2L-3 4 5/3/19 15:12:00 0.00 0.00 10.41 1.45 1.4 0.8 0.5 1.2 1.0
2L-3 8 5/3/19 15:16:00 0.00 0.00 10.41 1.45 1.5 1.0 0.7 1.7 1.2
2L-4 1 5/3/19 15:18:30 0.00 0.00 13.93 1.95 21 1.5 1.0 1.9 1.6
2L-4 2 5/3/19 15:19:30 0.00 0.00 13.93 1.95 2.0 1.6 1.3 2.0 1.7
2L-4 4 5/3/19 15:21:30 0.00 0.00 13.93 1.95 2.2 1.8 1.0 2.0 1.7,
2L-4 8 5/3/19 15:25:30 0.00 0.00 13.93 1.95 2.1 1.8 1.3 2.0 1.8
2L-5 1 5/3/19 15:28:00 0.00 0.00 17.17 2.41 2.9 2.3 1.5 2.6 2.3
2L-5 2 5/3/19 15:29:00 0.00 0.00 17.17 2.41 3.0 25 1.8 2.8 2.5
2L-5 4 5/3/19 15:31:00 0.00 0.00 17.17 2.41 3.0 2.5 1.9 2.7 25
2L-5 8 5/3/19 15:35:00 0.00 0.00 17.17 2.41 3.0 2.6 1.9 2.6 2.5
2L-6 1 5/3/19 15:37:30 0.00 0.00 20.82 2.93 3.6 3.3 2.6 3.2 3.2
2L-6 2 5/3/19 15:38:30 0.00 0.00 20.82 2.93 3.6 3.2 2.6 3.6 3.2
2L-6 4 5/3/19 15:40:30 0.00 0.00 20.82 2.93 3.9 3.3 24 3.3 3.2
2L-6 8 5/3/19 15:44:30 0.00 0.00 20.82 2.93 3.9 3.4 2.7 3.6 3.4
2L-7 1 5/3/19 15:47:30 0.00 0.00 24.13 3.40 45 3.8 29 4.0 3.8
2L-7 2 5/3/19 15:48:30 0.00 0.00 2413 3.40 4.6 3.9 3.0 4.3 3.9
2L-7 4 5/3/19 15:50:30 0.00 0.00 24.13 3.40 45 4.1 3.1 4.2 4.0
2L-7 8 5/3/19 15:54:30 0.00 0.00 2413 3.40 4.7 4.1 3.0 4.5 4.1
2L-8 1 5/3/19 15:57:30 0.00 0.00 27.65 3.90 5.3 4.7 3.8 4.8 4.7
2L-8 2 5/3/19 15:58:30 0.00 0.00 27.65 3.90 5.3 4.7 3.8 5.0 4.7
2L-8 4 5/3/19 16:00:30 0.00 0.00 27.65 3.90 5.4 4.9 4.2 5.1 49
2L-8 8 5/3/19 16:04:30 0.00 0.00 27.65 3.90 5.5 4.9 4.0 5.2 4.9
2L-9 1 5/3/19 16:07:30 0.00 0.00 31.03 4.38 6.1 55 4.6 5.7 5.5




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO
MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA
DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE
BOGOTA
LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA
Strain Gage Readings and Loads at Level 6
TP-7 - Bogota Metro - Bogota, Colombia
Load Hold Lower O-cell Upper O-cell Strain Gage Level 6
Test Time Time Pressure| Load |Pressure| Load 6A-1600617 | 6B-1600618 | 6C-1600619 | 6D-1600620 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
2L-9 2 5/3/19 16:08:30 0.00 0.00 31.03 4.38 6.3 5.6 47 5.6 5.6
2L-9 4 5/3/19 16:10:30 0.00 0.00 31.03 4.38 6.6 5.9 5.0 6.2 5.9
2L-9 8 5/3/19 16:14:30 0.00 0.00 31.03 4.38 6.5 5.9 5.0 6.0 5.9
2L-10 1 5/3/19 16:17:00 0.00 0.00 34.47 4.87 7.2 7.0 55 6.6 6.6
2L-10 2 5/3/19 16:18:00 0.00 0.00 34.47 4.87 7.3 6.9 5.5 6.6 6.6
2L-10 4 5/3/19 16:20:00 0.00 0.00 34.47 4.87 7.3 7.0 5.9 741 6.8
2L-10 8 5/3/19 16:24:00 0.00 0.00 34.47 4.87 7.5 7.4 5.9 6.9 6.9
2L-11 1 5/3/19 16:27:00 0.00 0.00 38.34 5.42 8.3 8.1 6.7 7.4 7.6
2L-11 2 5/3/19 16:28:00 0.00 0.00 38.34 5.42 8.2 8.1 6.6 7.6 7.6
2L-11 4 5/3/19 16:30:00 0.00 0.00 38.34 5.42 8.3 7.9 6.6 7.7 7.6
2L-11 8 5/3/19 16:34:00 0.00 0.00 38.34 5.42 8.5 8.3 6.8 7.6 7.8
2L-12 1 5/3/19 16:37:00 0.00 0.00 41.30 5.84 9.1 9.3 7.4 8.1 8.5
2L-12 2 5/3/19 16:38:00 0.00 0.00 41.30 5.84] 9.1 9.1 7.4 8.3 8.5
2L-12 4 5/3/19 16:40:00 0.00 0.00 41.30 5.84 9.2 9.1 7.2 8.4 8.5
2L-12 8 5/3/19 16:44:00 0.00 0.00 41.30 5.84 9.3 9.2 7.7 8.6 8.7
2L-13 1 5/3/19 16:46:00 0.00 0.00 44.47 6.29 10.0 9.9 7.9 9.0 9.2
2L-13 2 5/3/19 16:47:00 0.00 0.00 44.47 6.29 10.1 10.0 7.9 9.1 9.2
2L-13 4 5/3/19 16:49:00 0.00 0.00 44.47 6.29 10.2 10.2 8.4 9.3 9.5
2L-13 8 5/3/19 16:53:00 0.00 0.00 44.47 6.29 10.4 10.2 8.2 9.3 9.5
2L-14 1 5/3/19 16:55:00 0.00 0.00 48.26 6.83 11.0 10.8 9.0 10.0 10.2
2L-14 2 5/3/19 16:56:00 0.00 0.00 48.26 6.83 11.2 10.9 9.1 10.2 10.3
2L-14 4 5/3/19 16:58:00 0.00 0.00 48.26 6.83 11.5 11.4 9.4 10.7] 10.8
2L-14 8 5/3/19 17:02:00 0.00 0.00 48.26 6.83 12.0 1.7 9.8 11.0 11.1
2L-15 1 5/3/19 17:05:30 0.00 0.00 51.85 7.34 13.0 12.7 10.6 11.7] 12.0
2L-15 2 5/3/19 17:06:30 0.00 0.00 51.85 7.34 12.9 12.6 10.8 11.9 12.0
2L-15 4 5/3/19 17:08:30 0.00 0.00 51.85 7.34 131 12.7 10.8 11.5 12.0
2L-15 8 5/3/19 17:12:30 0.00 0.00 51.85 7.34 13.1 12.9 10.8 11.9 12.2
2L-16 1 5/3/19 17:14:30 0.00 0.00 54.81 7.76 13.7 13.5 11.5 12.4] 12.8
2L-16 2 5/3/19 17:15:30 0.00 0.00 54.81 7.76 141 13.8 11.7 12.5 13.0
2L-16 4 5/3/19 17:17:30 0.00 0.00 54.81 7.76 14.0 13.7 11.8 12.5 13.0
2L-16 8 5/3/19 17:21:30 0.00 0.00 54.81 7.76 14.4 14.0 11.9 12.8 13.3
2L-17 1 5/3/19 17:25:00 0.00 0.00 58.88 8.33 15.1 14.9 12.8 13.6 141
2L-17 2 5/3/19 17:26:00 0.00 0.00 58.88 8.33 15.2 14.8 12.5 13.5 14.0
2L-17 4 5/3/19 17:28:00 0.00 0.00 58.88 8.33 15.2 15.2 12.9 13.6 14.2
2L-17 8 5/3/19 17:32:00 0.00 0.00 58.88 8.33 15.6 15.4 13.1 14.0 14.5
2L-18 1 5/3/19 17:34:30 0.00 0.00 62.05 8.78 16.4 15.9 13.5 14.5 15.1
2L-18 2 5/3/19 17:35:30 0.00 0.00 62.05 8.78 16.6 15.9 13.7 14.5 15.2
2L-18 4 5/3/19 17:37:30 0.00 0.00 62.05 8.78 16.7 16.4 13.9 14.8 15.4
2L-18 8 5/3/19 17:41:30 0.00 0.00 62.05 8.78 17.0 16.7 14.2 15.1 15.7
2L-19 1 5/3/19 17:43:30 0.00 0.00 65.43 9.26 17.5 17.4 14.8 15.7] 16.3
2L-19 2 5/3/19 17:44:30 0.00 0.00 65.43 9.26 17.6 17.4 14.8 15.8 16.4
2L-19 4 5/3/19 17:46:30 0.00 0.00 65.43 9.26 17.7 17.5 14.8 15.8 16.5
2L-19 8 5/3/19 17:50:30 0.00 0.00 65.43 9.26 17.8 17.9 15.0 15.9 16.7
2L-20 1 5/3/19 17:52:30 0.00 0.00 68.88 9.75 18.7 18.5 15.8 16.6 17.4
2L-20 2 5/3/19 17:53:30 0.00 0.00 68.88 9.75 18.8 18.7 16.0 16.7 17.5
2L-20 4 5/3/19 17:55:30 0.00 0.00 68.88 9.75 18.9 18.7 16.1 17.0 17.7
2L-20 8 5/3/19 17:59:30 0.00 0.00 68.88 9.75 19.2 19.0 16.2 17.0 17.9
2L-21 1 5/3/19 18:04:00 0.00 0.00 72.67 10.29 20.1 19.9 16.9 17.8 18.7
2L-21 2 5/3/19 18:05:00 0.00 0.00 72.67 10.29 20.2 20.2 171 17.9 18.8
2L-21 4 5/3/19 18:07:00 0.00 0.00 72.67 10.29 20.4 20.3 171 18.1 19.0
2L-21 8 5/3/19 18:11:00 0.00 0.00 72.67 10.29 20.8 20.4 17.2 18.2 19.2
2L-22 1 5/3/19 18:13:00 0.00 0.00 76.26 10.80 21.7 21.2 18.2 19.0 20.0
2L-22 2 5/3/19 18:14:00 0.00 0.00 76.26 10.80 21.8 21.3 18.4 19.2 20.2
2L-22 4 5/3/19 18:16:00 0.00 0.00 76.26 10.80 22.0 21.7 18.3 19.3 20.3
2L-22 8 5/3/19 18:20:00 0.00 0.00 76.26 10.80 22.3 21.9 18.8 19.4 20.6]
2L-23 1 5/3/19 18:23:00 0.00 0.00 79.29 11.23 229 22.7 19.6 20.2 21.4
2L-23 2 5/3/19 18:24:00 0.00 0.00 79.29 11.23 23.1 22.7 19.7 20.2 21.4
2L-23 4 5/3/19 18:26:00 0.00 0.00 79.29 11.23 23.4 23.0 19.9 20.5 21.7
2L-23 8 5/3/19 18:30:00 0.00 0.00 79.29 11.23 23.6 23.0 20.1 20.6 21.8]
2L-24 1 5/3/19 18:32:30 0.00 0.00 82.88 11.74 24.4 24.0 21.0 21.6 22.8
2L-24 2 5/3/19 18:33:30 0.00 0.00 82.88 11.74 24.8 24.4 21.2 21.6 23.0
2L-24 4 5/3/19 18:35:30 0.00 0.00 82.88 11.74 25.3 24.3 21.3 21.9 23.2
2L-24 8 5/3/19 18:39:30 0.00 0.00 82.88 11.74 25.2 24.7 21.6 22.0 23.4
2L-25 1 5/3/19 18:43:00 0.00 0.00 86.05 12.19 26.1 25.7 22.6 23.0 24.3
2L-25 2 5/3/19 18:44:00 0.00 0.00 86.05 12.19 26.4 25.9 22.8 23.0 24.5




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL
BIDIRECCIONAL CON CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE

BOGOTA

LECTURAS DE INSTRUMENTACION DE LA PRUEBA DE CARGA

Strain Gage Readings and Loads at Level 6
TP-7 - Bogota Metro - Bogota, Colombia

Load Hold Lower O-cell Upper O-cell Strain Gage Level 6
Test Time Time Pressure| Load |Pressure| Load 6A-1600617 | 6B-1600618 | 6C-1600619 | 6D-1600620 Av. Strain
Increment| (minutes) (hh:mm:ss) (MPa) (MN) (MPa) (MN) (me) (me) (me) (me) (me)
2L-25 4 5/3/19 18:46:00 0.00 0.00 86.05 12.19 26.5 26.2 22.8 23.3 24.7)
2L-25 8 5/3/19 18:50:00 0.00 0.00 86.05 12.19 26.7 26.3 23.3 23.4] 24.9
2L-26 1 5/3/19 18:53:00 0.00 0.00 89.77 12.72 27.7 27.6 24.3 24.2 26.0
2L-26 2 5/3/19 18:54:00 0.00 0.00 89.77 12.72 27.7 27.6 24.6 24.6 26.1
2L-26 4 5/3/19 18:56:00 0.00 0.00 89.77 12.72 28.2 27.6 24.8 24.7 26.3
2L-26 8 5/3/19 19:00:00 0.00 0.00 89.77 12.72 28.5 27.9 24.9 24.9 26.6)
2U-1 1 5/3/19 19:02:30 0.00 0.00 70.88 10.04] 26.5 26.3 23.3 23.2 24.8]
2U-1 2 5/3/19 19:03:30 0.00 0.00 70.88 10.04; 26.6 26.5 23.4 23.2 24.9
2U-1 4 5/3/19 19:05:30 0.00 0.00 70.88 10.04] 26.5 26.3 23.2 23.3 24.8
2U-2 1 5/3/19 19:08:00 0.00 0.00 53.71 7.60 24.0 23.8 20.8 20.8 22.4
2U-2 2 5/3/19 19:09:00 0.00 0.00 53.71 7.60 24.0 23.8 20.7 20.8 22.3
2U-2 4 5/3/19 19:11:00 0.00 0.00 53.71 7.60 23.9 23.8 20.9 20.8 22.3]
2U-3 1 5/3/19 19:13:30 0.00 0.00 35.23 4.98 20.8 20.8 18.2 18.0 19.4
2U-3 2 5/3/19 19:14:30 0.00 0.00 35.23 4.98 20.8 20.8 18.0 17.9 19.4
2U-3 4 5/3/19 19:16:30 0.00 0.00 35.23 4.98 20.9 20.8 17.8 17.9 19.4
2U-4 1 5/3/19 19:19:00 0.00 0.00 17.44 2.45 17.5 17.4 15.1 14.6 16.2
2U-4 2 5/3/19 19:20:00 0.00 0.00 17.44 2.45 17.5 17.4 15.0 14.6 16.1
2U-4 4 5/3/19 19:22:00 0.00 0.00 17.44 2.45 17.6 17.4 15.1 15.0 16.3
2U-5 1 5/3/19 19:24:30 0.00 0.00 0.00 0.00 13.6 13.4 1.3 10.8 12.3
2U-5 2 5/3/19 19:25:30 0.00 0.00 0.00 0.00 13.4 13.4 11.3 10.8 12.2
2U-5 4 5/3/19 19:27:30 0.00 0.00 0.00 0.00 13.5 13.4 11.1 10.8 12.2
2U-5 8 5/3/19 19:31:30 0.00 0.00 0.00 0.00 13.2 13.2 11.1 10.8 12.1




ANEXO 6



ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

s Covoumana oE IGEMERIA DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON
CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

ANALISIS CON METODOOGIA DE RIGIDEZ TANGENCIAL

CELDA DE CARGA SG1
Incremento de carga P AP Strain A Strain AE
(MN) (MN) (me) (me) (MN)

1L-0 0 0

1L-1 0.59 0.59 2.85 2.85 206698
1L-2 0.92 0.33 3.19 0.34 984423
1L-3 1.42 0.5 5.49 2.30 217674
1L-4 1.87 0.45 9.02 3.54 127258
1L-5 2.38 0.51 13.69 4.67 109222
1L-6 2.87 0.49 18.45 4.75 103081
1L-7 3.38 0.51 22.65 4.20 121300
1L-8 3.85 0.47 26.37 3.72 126380
1L-9 4.39 0.54 32.78 6.41 84223
1L-10 4.86 0.47 41.27 8.49 55382
1L-11 5.34 0.48 50.56 9.29 51677
1L-12 5.83 0.49 61.77 11.22 43681
1L-13 6.31 0.48 73.44 11.66 41159
1L-14 6.81 0.5 85.77 12.33 40544
1L-15 7.24 0.43 97.46 11.69 36789
1L-16 7.76 0.52 111.24 13.79 37722
1L-17 8.25 0.49 123.41 12.17 40260
1L-18 8.7 0.45 135.70 12.29 36614
1L-19 9.21 0.51 148.58 12.88 39605

1L-20 9.72 0.51 160.61 12.03 42385




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

s CoLouBLANA OE IGEMERIA DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON
CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

ANALISIS CON METODOOGIA DE RIGIDEZ TANGENCIAL

CELDA DE CARGA SG2
P AP Strain A Strain AE
Incremento de carga
(MN) (MN) (me) (me) (MN)
2L-1 0.47 27.6260868
2L-1 0.47 0 27.51 -0.12 0
2L-2 1 0.53 28.46 0.95 558328
2L-3 1.45 0.45 29.71 1.25 360015
2L-4 1.95 0.5 30.81 1.11 452292
2L-5 2.41 0.46 32.00 1.19 386957
2L-6 2.93 0.52 33.38 1.38 377826
2L-7 3.4 0.47 34.63 1.25 375617
2L-8 3.9 0.5 36.29 1.66 300374
2L-9 4.38 0.48 37.55 1.25 383591
2L-10 4.87 0.49 38.74 1.20 409607
2L-11 5.42 0.55 40.86 2.12 259281
2L-12 5.84 0.42 41.97 1.11 378218
21L-13 6.29 0.45 43.61 1.63 275816
2L-14 6.83 0.54 46.03 2.42 222702
2L-15 7.34 0.51 47.83 1.80 282648
2L-16 7.76 0.42 49.58 1.75 240315
2L-17 8.33 0.57 52.18 2.60 219407
2L-18 8.78 0.45 54.51 2.33 193406
2L-19 9.26 0.48 56.86 2.35 204366
2L-20 9.75 0.49 59.65 2.79 175373
2L-21 10.29 0.54 62.64 2.99 180345
2L-22 10.8 0.51 65.96 3.31 153848
2L-23 11.23 0.43 69.35 3.40 126650
2L-24 11.74 0.51 72.59 3.24 157632
2L-25 12.19 0.45 76.03 3.44 130880
2L-26 12.72 0.53 80.38 4.35 121806
CELDA DE CARGA SG3
P AP Strain A Strain AE
Incremento de carga
(MN) (MN) (me) (me) (MN)

2L-1 0.47 17.301252
2L-2 1 0.53 18.8314808 1.53 346353
2L-3 1.45 0.45 20.8969132 2.07 217872
2L-4 1.95 0.5 23.8161156 2.92 171280
2L-5 2.41 0.46 27.1885764 3.37 136399
2L-6 2.93 0.52 29.527982 2.34 222279
2L-7 3.4 0.47 32.7638936 3.24 145245
2L-8 3.9 0.5 33.7215944 0.96 522084
2L-9 4.38 0.48 37.440954 3.72 129054
2L-10 4.87 0.49 42.4886672 5.05 97074
2L-11 5.42 0.55 44.1855332 1.70 324127
2L-12 5.84 0.42 48.6247604 4.44 94611
2L-13 6.29 0.45 52.0295712 3.40 132166
2L-14 6.83 0.54 58.02018 5.99 90141
2L-15 7.34 0.51 61.7616304 3.74 136311
2L-16 7.76 0.42 66.7986548 5.04 83383
2L-17 8.33 0.57 71.891464 5.09 111923
2L-18 8.78 0.45 77.8099216 5.92 76033

2L-19 9.26 0.48 82.3186464 4.51 106460




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

s CoLouBLANA OE IGEMERIA DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON
CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

ANALISIS CON METODOOGIA DE RIGIDEZ TANGENCIAL

21-20 9.75 0.49 87.507904 5.19 94426
21L-21 10.29 0.54 94.0585088 6.55 82435
21-22 10.8 0.51 100.1574324 6.10 83621
21L-23 11.23 0.43 106.41921 6.26 68671
21L-24 11.74 0.51 112.9517856 6.53 78070
2L-25 12.19 0.45 118.1753412 5.22 86148

21-26 12.72 0.53 124.8547088 6.68 79349




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

s CoLouBLANA OE IGEMERIA DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON
CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

ANALISIS CON METODOOGIA DE RIGIDEZ TANGENCIAL

CELDA DE CARGA SG4
P AP Strain A Strain AE
Incremento de carga

(MN) (MN) (me) (me) (MN)
2L-1
2L-1 0.47 0.47 8.46 8.46 55530
2L-2 1 0.53 13.46 4.99 106184
2L-3 1.45 0.45 20.78 7.33 61415
2L-4 1.95 0.5 29.07 8.28 60352
2L-5 2.41 0.46 38.15 9.08 50652
2L-6 2.93 0.52 48.23 10.08 51600
2L-7 3.4 0.47 57.69 9.47 49647
2L-8 3.9 0.5 68.24 10.55 47411
2L-9 4.38 0.48 78.84 10.60 45280
2L-10 4.87 0.49 89.69 10.85 45172
2L-11 5.42 0.55 101.13 11.44 48075
2L-12 5.84 0.42 110.30 9.18 45771
21L-13 6.29 0.45 119.59 9.28 48473
2L-14 6.83 0.54 132.45 12.86 41988
2L-15 7.34 0.51 142.73 10.29 49582
2L-16 7.76 0.42 150.61 7.88 53329
2L-17 8.33 0.57 160.25 9.64 59110
2L-18 8.78 0.45 169.18 8.93 50385
2L-19 9.26 0.48 176.38 7.19 66727
2L-20 9.75 0.49 184.52 8.14 60207
2L-21 10.29 0.54 192.93 8.42 64143
2L-22 10.8 0.51 201.06 8.13 62730
2L-23 11.23 0.43 208.16 7.09 60646
2L-24 11.74 0.51 215.10 6.94 73462
2L-25 12.19 0.45 222.02 6.92 65006
2L-26 12.72 0.53 229.23 7.21 73552

CELDA DE CARGA SG5
P AP Strain A Strain AE
Incremento de carga

(MN) (MN) (me) (me) (MN)
2L-1 0.47 2.6779708
2L-2 1 0.53 4.2251216 1.55 342565
2L-3 1.45 0.45 6.4016766 2.18 206749
2L-4 1.95 0.5 8.6780154 2.28 219651
2L-5 2.41 0.46 10.9907812 2.31 198896
2L-6 2.93 0.52 13.8225536 2.83 183631
2L-7 3.4 0.47 16.5008054 2.68 175488
2L-8 3.9 0.5 19.5120652 3.01 166043
2L-9 4.38 0.48 22.5628088 3.05 157339
2L-10 4.87 0.49 25.8598168 3.30 148620
2L-11 5.42 0.55 29.6044098 3.74 146878
2L-12 5.84 0.42 32.6566814 3.05 137602
2L-13 6.29 0.45 36.1923186 3.54 127276
2L-14 6.83 0.54 41.2510862 5.06 106745
2L-15 7.34 0.51 45.5824912 4.33 117745
2L-16 7.76 0.42 48.8958398 3.31 126760
2L-17 8.33 0.57 53.6394662 4.74 120161
2L-18 8.78 0.45 58.1131072 4.47 100589
2L-19 9.26 0.48 61.7769396 3.66 131010

21-20 9.75 0.49 65.985057 4.21 116442




ESCUELA COLOMBIANA DE INGENIERIA JULIO GARAVITO

MAESTRIA EN INGENIERIA CIVIL CON ENFASIS EN GEOTECNIA
TESIS DE MAESTRIA

s CoLouBLANA OE IGEMERIA DETERMINACION DE CURVAS DE TRANSFERENCIA DE CARGA CON BASE EN UN ENSAYO DE CARGA AXIAL BIDIRECCIONAL CON
CELDAS OSTERBERG EN UN PILOTE DE CONCRETO PRE EXCAVADO EN LA SABANA DE BOGOTA

ANALISIS CON METODOOGIA DE RIGIDEZ TANGENCIAL

2L-21 10.29 0.54 70.7767114 4.79 112696
2L-22 10.8 0.51 75.3948374 4.62 110434
2L-23 11.23 0.43 79.5188094 4.12 104268
2L-24 11.74 0.51 83.6868606 4.17 122359
2L-25 12.19 0.45 87.8719572 4.19 107524
2L-26 12.72 0.53 92.472054 4.60 115215
CELDA DE CARGA SG6
P AP Strain A Strain AE
Incremento de carga
(MN) (MN) (me) (me) (MN)

2L-1 0.47 -0.1570016

2L-2 1 0.53 0.5281306 0.69 773573
2L-3 1.45 0.45 1.2131408 0.69 656925
2L-4 1.95 0.5 1.7992494 0.59 853084
2L-5 2.41 0.46 2.5164028 0.72 641425
2L-6 2.93 0.52 3.3988068 0.88 589299
2L-7 3.4 0.47 4.0554678 0.66 715742
2L-8 3.9 0.5 4.9253298 0.87 574804
2L-9 4.38 0.48 5.8579076 0.93 514702
2L-10 4.87 0.49 6.9171664 1.06 462588
2L-11 5.42 0.55 7.7935782 0.88 627559
2L-12 5.84 0.42 8.6999458 0.91 463388
21L-13 6.29 0.45 9.5156662 0.82 551660
2L-14 6.83 0.54 11.1228956 1.61 335982
2L-15 7.34 0.51 12.1952744 1.07 475578
2L-16 7.76 0.42 13.290554 1.10 383464
2L-17 8.33 0.57 14.5312886 1.24 459405
2L-18 8.78 0.45 15.739986 1.21 372302
2L-19 9.26 0.48 16.676179 0.94 512715
2L-20 9.75 0.49 17.8725188 1.20 409583
2L-21 10.29 0.54 19.1588694 1.29 419792
2L-22 10.8 0.51 20.6233242 1.46 348252
2L-23 11.23 0.43 21.8193158 1.20 359534
2L-24 11.74 0.51 23.3724084 1.55 328377
2L-25 12.19 0.45 24.9371436 1.56 287589

2L-26 12.72 0.53 26.5659756 1.63 325387




