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Analysis of deep excavation in improved soft ground in Taipei
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Abstract: In deep excavation engineering, the assistant retaining struts are usually designed to reduce the diaphragm

displacement and ground settlement in soft clay. In improved soil layers, an average soil strength is usually used for the analysis.

A deep excavation case in Taipei area was studied. By using the two-dimensional finite element code PLAXIS, a numerical

analysis was carried out. Compared with the field data, the characteristics of the improved ground under the deep excavation

were evaluated.
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Fig. 1 Plan view of the excavation
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Fig. 2 Cross-section of the excavation
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Fig. 3 The picture of SMW construction
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Table 1 The measured lateral displacements of SMW during excavation

TRk SR W Ak S 3k ik
B R IHE 582001 4E 4 H 3 H) +8.81 cm GL-1.0m -0.14 cm
RIS SE 2001 4E 4 12 H) +7.77 em GL-6.5m +0.05 cm
W RIS 2001 4E 4 F 22 H) +9.41 cm GL-8.5m +0.34 cm
SEPU AT SE (2001 4E 5 T 4 D +11.73 cm GL-11.0m +1.62 cm
5 TFIE 52001 455 H 14 F) +13.16 cm GL-12.5m +2.87 cm
HANETFESE (2001 45 5 F1 26 H) +13.82 cm GL-13.5m +4.12 cm
SERBAR DS B 5 (2001 4E 6 J 22 ) +14.20 cm GL-14.0 m +5.26 cm
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Fig. 4 The picture of inclinometer construction
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Table 2 Summary of struts used in analysis
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Table 3 Soil lavers and parameters
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[Al45 - (SF) 44 7 18.8 — 4.9 21 0 28 - -
F(CLn 15.0 1.5 17.8 353 4.9 18 0 26 0.48 0.065
£ 1-(CL2) 22.6 3 17.2 517 98 18 0 27 048  0.065
F1(CL3) 28.0 5 17.5 63.4 9.8 20 0 28 0.48 0.065
F-1(CL4) 31.4 9 17.7 70.7 14.7 21 0 29 0.48 0.065
(ML) 41.6 12 19.0 — — — 0 31 0.14 0.014
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Table 4 The input parameters of beam elements

MW A I E, 0.7E1 0.7EA4 0.5E1 0.5E4 El EA
/m? A(m*m™") APa  /(kN'm*m') AKkN-m') /(kN-mPm') (KN'm') /(kN'm>m') /(kN'm")
4+ 8¢ 0.48 0.01564368  2.13x107  3.89x10°  1.19x107 — — — —
Method C 2L R HE  0.79 0.04908739  5.70x10° — 5.60x10*  8.95x10° — —
Method E B4 [ HE  0.79 0.04908739  2.94x10° — — - 5.78x10°  9.25x10*
F 5 WETEMASHE
Table 5 The input parameters of braced strut elements
2 A . 0.7EA ﬁi!le'.] I ) ;4’ | 0,7,:;; |
/em /kN /(kN-m ') /m /(m*m ") /(kN-m~m ')
H-350x350%12x19 173.9 4.18%10° 131 4.03x10* 6.72x10° 9.69x10°
H-400%400x%13x21 218.7 526x10° 196 6.66x10* 1.11x10* 1.60x10*
2 H-350%350%x12x19 347.8 8.36x10° 294 8.06x10* 1.34x10* 1.94%10%
2 H-350%350x12x19 347.8 8.36x10° 262 8.06x10* 1.34x10* 1.94%10*
2 H-350%350%12x19 347.8 8.36x10° 204 8.06x10* 1.34x10* 1.94x10*
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FCE M 20 Ak, g 2 30 4B T 5w [
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Fig. 5 The deformed finite element mesh for analysis of model soil

improvement of real elements during the final stage of excavation
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Fig. 6 The deformed finite element mesh for analysis of model soil
improvement of beam elements during the final stage of

excavation
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Table 6 The soil models used in different analysis methods

GL-m )2 Method A Method B—~E
4.4 SF Mohr-Coulomb Mohr-Coulomb
15.0 CLI Mohr-Coulomb Cam-Clay
226 CL2 Mohr-Coulomb Cam-Clay
28.0 CL3 Mohr-Coulomb Cam-Clay
314 CL4 Mohr-Coulomb Cam-Clay
416 ML Mohr-Coulomb Mohr-Coulomb
50.0 GM Mohr-Coulomb Mohr-Coulomb

4 DIER

& Method A~E A5k, wTEAM IR RIIHZ S
Z SMW £51REZ A4 (& 7). BH. 87y, Hiik
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FER 2 58 R Z s KA 5 B U s A g sk 8
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Fig. 7 Comparison between displacements of SMW wall
calculated and measured with different methods during
the final stage of excavation
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Fig. 8 Comparison of settlement curves of ground calculated with

different methods during the final stage of excavation
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Yt WAy I KR DT M2 A 1.31~15.91
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Sl Y T S
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Table 7 Parameters of individual soil layers

YRS /m + )2 ¢' /kPa @ i) E /kPa v A P
4.4 SF 0.0 28 13734 0.35 - -
15.0 CLI 0.0 26 17658 0.36 0.101 0.014
226 CL2 0.0 27 25859 0.35 0.093 0.013
28.0 CL3 0.0 28 31686 0.35 0.101 0.014
314 CL4 0.0 29 35355 0.34 0.101 0.014
41.6 ML 0.0 31 23544 0.33 0.035 0.004
50.0 GM 0.0 35 98100 0.30 — —

#* 8 FAETHE SMW 2R X T RAMME S ENEEE LB R

Table 8 Comparison between calculated and measured maximum displacements of SMW during the final stage of excavation

Gy By dpe KAEE /em BEJRHF M /em fe KDt /em Sv/Su
Method A 5.53 5.53 1.31 0.24
Method B 6.80 5.47 10.12 1.48
Method C 12.51 3.91 15.91 1.27
Method D 9.65 4.04 14.51 1.50
Method E 8.60 3.11 10.93 1.27
Bz Wi 4 14.20 5.26 7.35 0.52
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Table 9 Comparison between calculated and measured maximum

stresses in the struts during the final stage of excavation

ST1 ST2 ST3 ST4 STs
/kN /kN /kN /kN /kN

VARIIWIRTS

Method A 294 952 1707 1383 1913
Method B 226 1020 1874 1373 1933

Method C 69 1207 2403 1962 2619
Method D 294 1187 2256 1825 2276
Method E 255 1118 2148 1501 1933

I A s 0 29 1109 2178 3100 2354

& 8 Wor, AWFIE Rz o T8 T ]
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Fig. 9 Comparison of the ratio of ground improvement by SMW
with wall lateral displacements and surface settlemenets

during the final stage of excavation
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Fig. 10 Relationship of the thickness of diaphram with lateral
displacements and surface settlemenets during the final

stage of excavation
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