#34% T s + I B % Vol.34 Supp.
2012 4 11 H Chinese Journal of Geotechnical Engineering Nov.

2012

0

B+ R EGUEIE R Bt TR R T HFE&BIE N K

PRIFFETERT 5T

RER, RN, HERE x| OB, HEES
(L. T HRAKRKHBBAIG B, T4 )M 5106105 2. JHKE S LTSRN L, 7&K M 5106105 3. BEBUKS HARES TRE6,
Wik BRI 4300725 4. BRVICKRIRRERFICSE, T4 77N 510611 5. AN AK SRR BRI SE, T4 TN 510640)

o FE. DR FAE I IRl A T TRET R, TS T R B RS T  E  FEhbjit TXBE AT 5
BRI B ARY G, £ e I T TR SRl SRR AR P, S R 4 R Rl e %o 2 () S e B Ay 1% T AR ) G
Z—o Wik, WEZZeYshibrdl . g r B IR AT T S FEE b T RO B A LR R, g5 AR, I T
EE A W3 T E 7 WINEAER, ANar i fath g R 2 TR - O AR, WA AR I S R AR, RN 2
(R SRS WA P SCL, R R A G BN B 55, it R R 11 22 A e AT B ORIE . AR ST n] ARG B v A it
THRETHEMSH, AR TR,

KRR HbU; Bk B, RS HEriR

FESES: TU473 XRAFRIRAD: A NEHS: 1000 - 4548(2012)S0 - 0364 - 07

fEERIY: KEMA975- ), B, AZEEEIEN, HL)a, BT N/&E TN, s TR S, &t
A5 TAE. E-mail: 125340752@qq.com.

Effect of construction of deep excavation cofferdams and foundation
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Abstract: Based on the construction of excavation cofferdams and pumping station foundation underneath pipelines in soft
soils, the effect of the construction of excavation cofferdams and foundation on the pipelines and their protective measures are
studied. The effect of the construction of the cofferdams and foundation on the pipelines is the key consideration because they
are under the cofferdams and in the floor of the pumping station foundation. Therefore, based on the safety control standards,
numerical models are establised to analyze the effect of the construction on them. The results show that the cofferdam
construction has considerable vertical loading impact on the pipelines, inevitably creating the deformation of the upper soil and
causing the displacement of pipelines in soils. At the same time, the stress state changes as well. However, using the appropriate
reinforcement measures, the safety of the pipelines can be guaranteed during the construction. The present results can be used to
optimize the design and construction and provide reference for other similar projects.
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Fig. 1 Plan relationship between pipelines and pumping station
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Fig. 2 Plan relationship between pipelines and cofferdams
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Table 1 Parameters of rock and soils

Wy e BEE BELE WL

Er-R= = //*\
+EmYS  TEAH /(N"m 3) ¢/kPa ol(°) E/MPa

W+ 18 10 16 8 0.30
® VS 16.1 6.7 5 4 0.35
@ wan 19 0 20 25 0.30
® TR+ 20.6 25 20 30 0.30
@ ERMRE 21 35 23 35 0.28
® EAMIESE 21 60 25 70 0.25
SRAEE 22 120 30 100 0.20
@ JirP 19 0 20 20 0.30
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Fig. 4 Position relationship between pipelines and cofferdams
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Fig. 5 Whole model of excavation and pipelines
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Table 2 Summary of maximum section stress of outside wall of pipeline No. 1

x/m Oxxl Oxx2 Oyy Oz Tyy Tzy Tox O4max R f LARRH
5.11 50.5 -67.9 8.7 19.1 -1.58 12.98 -3.36 85.6 215 2.5
13.3 51.5 -67.0 10.3 22.6 -1.55 15.32 -3.21 88.5 215 2.4
25.5 46.2 -72.2 11.7 26.0 -1.24 17.54 -3.35 97.1 215 2.2
29.6 50.5 -68.0 12.2 26.8 -2.56 18.19 —4.85 94 .4 215 2.3
33.7 67.2 -51.2 1.6 38.8 -1.49 7.88 -6.40 80.5 215 2.7
37.7 82.3 -36.2 1.9 46.6 -1.97 9.43 -6.77 74.7 215 2.9
41.8 94.9 -23.6 1.9 48.7 -1.83 9.77 -4.30 82.6 215 2.6
45.9 111.2 -7.3 -3.2 0.3 2.14 0.80 493 113.1 215 1.9
47.9 111.6 -6.9 0.1 0.6 1.72 0.20 5.88 111.8 215 1.9
49.9 108.6 -10.1 2.6 0.7 1.54 0.74 5.52 107.4 215 2.0
52.0 98.2 -20.6 1.6 42.2 -0.31 8.23 3.83 85.5 215 2.5
58.1 80.0 -40.3 1.2 31.8 -0.09 6.23 2.27 69.7 215 3.1
61.8 93.9 -26.3 24.1 11.7 -1.74 16.61 2.27 82.1 215 2.6
71.3 66.4 -51.9 1.0 27.2 —-0.45 5.40 -2.00 70.6 215 3.1
79.19 67.0 -51.4 1.0 26.5 0.13 -5.26 -0.94 69.4 215 3.1
83.12 66.0 -52.3 1.1 26.5 -0.20 -5.29 0.79 70.4 215 3.1
5.1 ELESER R 22 S5 B B
S . N > S N > S o 5r
BT R LD 8, BT+ o 220 a0 80 peeedloo 100
UMK, RN AN 6T TS SR M 5 R 6 I
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B 1 PIM. B | I B X o)
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Contour of Z-Displacement

Ilagfac = 0.000s+000
2 2 t0-3.0000e-002
t0-2,50002-002
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0.0000s+000to 1.51962-003
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(a) L1

-3.000

] -2.5000¢-002 o
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(b) HZ2

8 ELIMETHIFZE (B m)

Fig. 8 Settlement deformation contour of pipelines (Unit: m)
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Fig. 9 Settlement of pipelines
F LOL N EEN R RIT AR WK 3. 0% 1
HRTLUE R, Bk Lol e Tl —T )
EFTOUT, Sfabe i S e REAMI . o, 5
2R 1 M KN ik 3 122.67 MPa, 94k 2 e KN Jiik
£ 114.3 MPa, 7370 MWK 22 4> 2230k 1.75 F11.88.
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Table 3 Summary of evaluation of stress and strength of pipelines

BT K BINECK MR

IO Cemepm NJyMPa MPa AR

1 A 107.5 215 2
WK s 113.13 215 1.9
SFTZSJ 2 Al 100.24 215 2.14

2 A 107.47 215 2.0

1 A 107.48 215 2.0
1551 A 122.67 215 1.75
K52 P 98.93 215 2.17

2 A 114.3 215 1.88
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Fig. 10 Position relationship between pipelines and foundation
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