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Surface settlement of deep foundation pits by excavation
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Abstract: Based on a great deal of monitored data of surface settlement for deep foundation pits, a new fitting curve of surface

settlement according to the decentration distribution density function was presented, and the formula of surface settlement

which might result in deformation of braced structures and settlement of foundation pits in the course of excavation was
deduced. It might be helpful for the settlement prediction of practical projects on soft foundation pits.
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Fig. 1 Peck curves of surface settlement
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Fig. 2 Settlement calculation according to “Japanese code for
highway engineering”
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Fig. 3 Calculation of surface settlement induced by deep

excavation
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Table 1 Lateral displacement of retaining wall at C28-1
z/m 0.0 2.0 4.0 6.0 8.0 10.0 14.0 15.0 16.0 180 200 220 240

w/mm 0.14 529 10.58 16.65 2481 3535

45.84 54.10 55.71 5523 5054

39.56  28.50 15.26

F2 ZHISH 1 RS RNRMESE

Table 2 Calculated and monitored settlements of project No. 1

23.8 298 358 38.0 420 500 550 60.0

x/m 05 60 11.8 13.0 150 17.8
A /mm 0.0 183 366 372 363 332
SE A /mm — 295  43.1 — — 376

242 166 11.1 9.5 7.4 44 3.2 23
26.7 188 102 - - — - -

R 3 LBISH 1 MRER KNSR RN bR i L BB I AT W AES KNE LR

Table 3 Maximum settlement and comparison between calculated and monitored values of project No. 1

SJ/(m * mm) §i/(m = mm) (S5=S:)/Ss

vy/(mm) vi/(mm) (v vivg

876.3 759.9 -13.3%

43.1 37.2 -13.7%
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Fig. 4 Comparison between calculated and monitored settlements
of project No. 1
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Fig. 5 Comparison between calculated and monitored settlements
of project No. 2
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Table 4 Calculated and monitored settlements of project No. 2
x/m 2.4 5.0 10.4 11.2 17.4 20.0 23.0 26.0 30.0 35.0 40.0
A/ mm 4.6 18.6 20.8 19.7 10.6 7.9 5.6 4.1 2.6 1.5 0.9
S /mm 3.1 18.5 19.6 20.2 12.5 — - - — - -
F 5 KOS 2 b FRm KINPE S BT i 4 B R E AT HAE S KME LR
Table 5 Maximum settlement and comparison between calculated and monitored values of project No. 2
S¢/(m + mm) Si/(m * mm) (S;=55)/S v/mm) vi/mm (virv /vy
248.2 246.5 -0.7% 20.2 20.8 2.9%
%6 LB I HHERNIRESE
Table 6 Calculated and monitored settlements of No. 3 project
x/m 2.7 5.4 7.3 9.1 10.0 11.5 14.6 21.9 25.0 30.0 40.0
A/ mm 23.1 62.5 71.0 69.3 66.5 60.6 47.1 235 17.4 10.9 4.5

SePf/mm 218 425 560 571 590 644 56.1 323 - - -
R T ERHISH 3 REXEE RN Z& O EEARITHESTNEILER

Table 7 Maximum settlement and comparison between calculated and monitored values of project No. 3

S/(m *+ mm) Si/(m * mm) (S;=55)/Ss v/(mm) vi/(mm) (viv)ivg
936.1 950.0 1.5% 64.4 71.0 10.2%
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Table 8 Calculated and monitored settlements of project No. 4

x/m 20 55 80 105 13.0 155 17.0 205 23.0 255 305 400 500 60.0
Ef/mm 04 13.8 273 362 400 40.1 389 346 308 271 204 115 63 34
S /mm — 19.3 — 417 —  43.] — 356 — 232 174 — — —

R 9 KBS 4 Rm KINPEE RN PR L BB WA WA S TNE LR

Table 9 Maximum settlement and comparison between calculated and monitored values of project No. 4

S¢/(m + mm) Si/(m * mm)

(S-S)/S,

v/mm v;/mm (vivivg

808.9 782.0 -3.3%

43.1 40.1 —6.9%
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