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Validation of Geotechnical Parameters in the Taichung
Gravel Layer ~ A Case Study of Taichung Commercial Bank

C. K. Chang 1, and C. C. Tsai2*

1Department of Civil Engineering, National Chung Hsing University 2Earth Power

Abstract

This paper investigates the geotechnical parameters of Taichung's gravel layer using the new Taichung Commercial
Bank Headquarters building as a case study. The project, a classic example of deep excavation in Taiwan, involved an
excavation depth of 34.6 meters below ground level. It employed the top-down construction method with full-casing bored piles
as retaining systems. To optimize the design of the retaining piles and ensure construction safety, a pile load test was conducted
on-site to obtain actual parameters for the skin friction and end-bearing capacity of the gravel layer. Besides, lateral
deformation of the retaining piles was monitored using inclinometers. The analysis results show that the skin friction of the
gravel layer obtained from the test piles was significantly higher than standard code values, suggesting that using the measured
data can optimize design. The normalized t-z curve indicates that the maximum skin friction was not fully mobilized even at a
displacement of 2.5% of the pile diameter. The back-calculated values for the coefficient of horizontal subgrade reaction (Ku) of
the retaining piles showed a large variability. After calibration, it was determined that Ki is between 7,000 and 13,000 t/m3,

with a ratio to shear wave velocity (Vs, m/s) ranging from approximately 14 to 43.

Key Words: gravel, deep excavation, pile load test, t-z curve, horizontal subgrade reaction coefficient.
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Fig.2 Plan view of pile loading test configuration
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Fig.3 Pile head loading — settlement curve of TPC1
compression test
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Fig.4 Pile head loading — settlement curve of TPT1 tension test

M~ t-z HEREILE SR

t-z il # % HH Seed Jz Reese §t ¥ ik 55 & 1
HREYFT B B KR Y - F DARE I i B 1 % B A
BT R RALR - Hp» Tt ARBEFR
R S kE B R Tz IR E S
FEEHMBEECR » 1994) - Coyle and Reesef®
fE k15 Seed and Reeseffy 51k » ¥ 5k £ o i
EREIETT 43 0T » I 5F 5 = I S R B B T B
LB E R - R 7 ARG Ttz
R IS A5 5 M ) SR T R s O 7K 52 o R B

#2117 E (Coyle and Reese, 1966) - A Aiff 72 LL
T ot B B 08 R R o DA B 3 b - e B A
38 A = ot IR g 2 t-z il R -

4.1 t-zghiR 247

FL R 25 B BB i o A2 8- IR W] H R P T
B 7 R R A SR A+ IR L HE fif JEE 5 1 A s
AL AT EHME - SEABEHR 24T - 53 DL
fET HEB RIS AR Ty e -
75 e S0 A5 i JE A R L MG B i A R - R R
H 2% B T T T 2 A B ) (R T - S — 2
7% W B i B F 3 2 S S R P T R R A SRR
W 1 o & O 7 HET M0 1S Hor Ak —
(B8 773 B) Bl 2% — (R J13A B A s IR 3l
il SR RIS s B 70 JRR JEE 958 7 K /N B 8 R I B
W & PR EE B I - R DA A B

FE ER 25 e T B A S A R 9 T e
fes 5 A0 (R A TH DO B 2 B 25 o B B 1 AR A
TR  Eal @S HE -zl Rt - R
A L -zl BRAO B T AT o BT L t-z
R AR 7S FT s o T it — 20 PR IR A0 Jod O JEE #5¢
JIFFE - AW FTR -2l R ETT IR AL - JRAD

K— TPCIABAHEES MBS EIER FIOERENEE (TIm?)

Table1 Average side friction of pile at each loading stage during TPC1 compression test (T/m2)

SR v ARFIE

750T 1500T 2250T 3000T 3750T 4500T 5250T 6000T
GL-0.5~-2.5m 31.46 48.63 71.74 72.63 49.82 40.65 16.32 -16.91
GL-2.5~-4.5m 2.7 10.54 4.04 17.20 40.27 61.36 89.73 137.13
GL-4.5~-6.5m 6.95 14.70 23.02 34.30 45.35 58.10 72.62 85.00
GL-6.5~-8.5m 8.49 18.65 30.65 43.33 57.03 70.75 84.80 96.50
GL-8.5~-10.5m 10.66 22.60 36.86 52.84 70.51 84.98 101.07 115.39
GL-10.5~ -12.5m 11.91 25.34 39.98 53.52 71.25 87.65 104.46 119.49
GL-12.5~ -14.0m 16.04 32.67 51.40 69.46 90.37 106.33 124.39 140.07

K= TPTHAHREES MERSERE B T ERE S8k (T/Im?)
Table2 Average side friction of pile at each loading stage during TPT1 tension test (T/m2)
St v AT

200T 400T 600T 800T 1000T | 1200T | 1400T | 1600T | 1700T
GL-1.0~-4.0m 5.9 11.96 36.95 37.17 29.88 26.50 24.59 13.33 13.95
GL-4.0~-7.0m 1.85 2.60 1.61 15.82 19.24 15.32 16.54 17.93 18.21
GL-7.0~-9.0m 1.7 4.29 3.18 4.41 32.74 35.98 34.54 33.93 38.38
GL-9.0~-11.0m 3.43 6.37 4.70 6.02 7.31 37.72 62.18 95.59 92.62
GL-11.0~-12.5m 0.44 4.14 3.18 4.24 5.27 6.65 8.55 12.60 24.98
GL-12.5~-14.0m 8.11 13.84 9.17 10.87 12.85 15.58 18.80 24.20 25.13
GL-14.0~-15.0m 6.70 14.16 9.20 9.72 10.62 12.09 13.50 16.40 17.29
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Fig.5 t-z curve at different depths derived from TPC1
compression test
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Fig.7 Normalized t-z curve (after removing abnormal data)
from compression test
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