I T2
20134 10 H

H o+ TR o R

MR R AR R AR

F W, BUT=, M

(RARE LB TS LR A R, i 200063)

5 . B TEYUBDRESRR @SR IR A R HEKR, V2 EYT AUR A BRI B TG I 257 . A5
110 [531 702 L 45 0 s 5 0 AT 5 R T T R 7 5 V) = e BIERUNY 2 5054 AT IR R T3 TS & v ik
FRFIL. 255 AR 50 m AMEZJT TN AT Z], 0 AN FRIEI R P 4o SRR T vl S 2o o3 A VAT T 23 IR 3k
Wt AT 8T, BEFER S BRI T, K FR IR BR S HE I RIS e A R X3 E el o, SCR A R PRNI S SR 45 3%
PN BEXT B G5 i KU RN e A o 5N R RAS KRR LI S BRI EE BT R B &, RS N B S bh, SO S # (M
NI, EAFRECN G B BN J) .

EHRIR: AXRETE AR W s NIEEPTs ARG AR

FESES: TU473.2 XRAFRIRAD: A NEHS: 1000 - 4548(2013)S2 - 0888 - 04

EEREMY: & 981 - ), &, WIFFHIRIAN, 1L, SRR, TS TR MR TR T R
W TAE. E-mail: yun.1i1981@gmail.com.

Design method for bracing of asymmetric cylindrical foundation pits

LI Yun, GU Kai-yun, LIN Jing
(China Shipbuilding NDRI Engineering Co., Ltd., Shanghai 200063, China)

Abstract: Because of the limited conditions of the surrounding environments and the operating requirements, most of the
foundation pits are asymmetric cylindrical shape. The design and analysis methods are proposed based on an asymmetric
cylindrical foundation pit, which is 25 m in depth and 50 m in diameter and constructed by using asymmetric cylindrical

bracing as a horizontal support. 2D and 3D methods are studied. The results indicate that a stiffness-reduced coefficient & for
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the 2D method for beams on elastic foundation should be considered to get reasonable results.

Key words: asymmetric cylindrical foundation pit; design method; stiffness-reduced coefficient; FEM
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Table 1 Project cases of deep cylindrical foundation pits
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Fig. 1 Sketch of plane and cross-section of retaining structure
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Fig. 2 Cross-section of retaining structure of excavation
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Table 2 Physical and mechanical parameters of soils
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Fig. 3 Calculated results by 2D method
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Fig. 3 Calculated results by 2D method (Horizontal)
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Fig. 4 Calculated results by 2D method (Vertical)
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Fig. 4 Calculated results of reactions retaining structure by 2D

method

g H ST SCHEN] S A SRR
SR S K HHEIREY Ky 1 50%1H =S

M g hkNm ) SRR kN )
F—1E 08 253.1 215.8
W9E 1.0 3313 278.8
= 11 410.7 348.5
FhUE 1.2 445.6 381.7
BTE 15 497.4 415.8
FNE 1.6 441.8 366.7
Ll o 20 352.3 275.5

2.2 ZHESENRARTE

oA TR, KR MIDASGTS #AFEAT
YRS T SR VYA TE B ITRI Sy PR . HEA
BEAY (0 F- T RE 25 EER T 3 A5 TS IR LA BRI A 3%
N, R EO)ZINA )R, DURIER S 1 1 A8
s 2

144K Mohr-Coulomb fEIRHEN], RIR FESHR
TN T RGOS RIS 2 S5~ TR0 o b
IS HAT AP I 25 RAE e tHE A S 2 AR
HIE RS BEMESH G ER SR, Tk
B AR 3 UK 2R AL TRE 2 50U IR 4 i e B 11 8
P, &5 2 B AE T B GRS ) S AR AR 5
g,

YW‘ 1.928616-003 Tn 2137108003 i
\ |

uuuuuu
\ fax 6.810466-002
Max 7.139176-002 7616+003 /

—=Mm -1.62154e+003

{
| ;
(UL N HEREZ RS RIS (b) S R ARHERE A7 B RS
5 ZHEES N BUAMIRITEER
Fig. 5 Calculated results of piles by 3D FEM method
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Fig. 6 Calculated results of inner retaining wall by 3D FEM

method
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Table 5 Calculated results by three different methods

PR P S-S 4G
N 7S P HERE ANHERE
fmm ENTO G Nmem ) /(N-mem Y
2[)%%§§ifﬁtji 73 2487 3316 1658
;Q;gigigﬁzﬁgﬁi 85 2714 3619 1809
3IDHMWRILE 76 — 3604 1751
W AT SR N g S gk
W Ik A - L
K NI(kN'm™) M/(N-mm’)
2D ZERG M ST 4E 12435 —
2D W1 HT ek 1 S5 R 5 10395 .
PESZ R
3D 4 BR Jeid: 6205 772

MELE IR EE T aT DA - 25 B I T 3R 5
k=0.5 RS R0HAE SCPE AT 2 (KA 1A 25 A0 R A R
PRSP SRS FE R, LS = e S
JA BRTGTE  WERANG BRI Hroat, 02 [ — e
PRI G FESCHEWIRE WU BEAA (KO RE £ A ) A5 4
Rl A4z BRI, FEAS PR A W A F B B4 54
YRV, MER T SR A SR KNI A DL

T HE A 1 B W B AT 9 28 B A 4 A 0 21

3 & it

ZiHAR 50 m AMETTIEIFEDTEG], XEAXTRR
IR A Aot SCEERE T e v S S T VR T T 4R
M) IR

COM I = HEATE o, 7 2IAE R S B AR AT R,
AR PR SCAR IR W BEAEAN ) X B2 5 AR K. HE
Mo H S A SCEE NI EE AT DL, IV 15 BRI W)
FEHT Ik R HOT AR H AT L EL

Q)= YETH HAT RN N AR B B T i
SR YEVRE, AKRRIEFN A S R I RE R AT L
HAL RS B ek, IF A AR PR EA I S 51
TR, WIEEHTI s LR BE /N T 4 ST 211
Pl R ke, 3 B YRV AT 2 (1 P Al WS
I HARBUEIA A A A AE 2SS D

GORTARIFREFAEALI IS I VE T BIRIEE
Prod I BB A =2k, ARt — D ML

SE K-

(1] & 1, 2Hy, * %, 5 KREBJBREES TR 7 ATt
IY[I]. MR 2SI 5 TR AR, 2011, 7(5): 938 - 944. (LI Yun,
LI Hua-mei, WU Hao, et al. Study on design method of great

pits[J].
Underground Space and Engineering, 2011, 7(5): 938 - 944.
(in Chinese))

[2] JTG 303—2003 4 I T REH T i Sk 45k Bt it T ARE
[S]. dbxt: ARACSHE kAL, 2003. (JTG 303—2003 Design

and construction technical code for diaphragm wall structure

cylindrical ~ foundation Chinese  Journal of

of port engineering[S]. Beijing: China Communications Press,
2003. (in Chinese))

B1 B 5, A U, W, A UREESU TR EE R A
PEBCRIEIBET]. a1 TR, 2008, 300 H)):
155 - 158. (JIA Di, SHI Feng, ZHENG Gang, et al. Elastic
modulus of soil used in numerical simulation of deep
foundation pits[J]. Chinese Journal of Geotechnical

Engineering, 2008, 30(S0): 155 - 158. (in Chinese))

(ARICSE4gm W2



