$31% #H2 EHAFE TEFIR Vol. 34 No. 2
2017 % 3 A Journal of Architecture and Civil Engineering Mar. 2017

N EHE1673-2049(2017)02-0119-08

XPHESH TN EREUBESHRKAXIPEN

Akl xR, A g EL
CWARRAE BT S RER TR L IR BrR 2500615
2. WZRR2 LSRR AR TR 250061)

WE:AMTAERIPHEAEKX T LT LA NAE, AT 5 d T LR AER X3P 2 M3 AT K A4k
LB RE XM XS T TARZE ML, TR ER LTI G L E AR A LS

M4k % 4580 PLAXIS-3D A FR TSR 2T 2 M3 AT 2 T BB, SR AV R A LIPS MTAH K
BANTF R LR ARSI LR £ T LA AR T R AR F w i £ AR 69
TEAN REHEMEZRIIBREZ S Y TIERARIIIEREY ARG, LFHEZH
Fo B EAARTY FARANG YR, X ERTREEZER LB FTLERI T LI B LA
ﬁ%)w&ﬁ’wb/&i%#’]ﬁk o) B R ARA I LM LT R,

KB A B I EMRAI TP EMH TR

RES XS TUL43 MRS A

Permanent Supporting Structure Combined with Supporting
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Abstract: In order to study the application value of foundation pit support piles under permanent
working conditions, a permanent design was made for a pile-anchor retaining structure in Jinan.
The permanent supporting structure system was formed by the connection of supporting piles and
the underground structure through the supporting members, which resisted the lateral pressure
of foundation pit. Finite element simulation software PLAXIS-3D was carried out for each
working condition of the structure. The results show that the permanent supporting structure can
effectively reduce the stress on the basement exterior wall. Most of the soil pressure is born by
the supporting piles. The basement walls only burden earth lateral pressure produced by backfill
soil, so its design just needs to meet the construction requirement. After changing the support,
the bending moment of the piles and the ground settlement around foundation pit are largely
increased, thus the supporting piles and surrounding are adversely affected and supporting piles
design needs to meet higher requirements. Crack calculation results show that the permanent
supporting structure meets the existing specifications for durability of concrete structure, and
affords the foundation of the extension of permanent supporting structure.

Key words: foundation pit; pile-anchor retaining structure; permanent supporting structure; du-

I F5 B #9:2016-09-07
EE&TIE ¥ B & R 5 B (201201145)
TEB BN 21967 5 i du B i A #04% , T2¢ 1+, E-mail : jk_doctor@163. com,



120 AEHAFE TRFIR

2017 #

rability

0 3

BEHT S AP AR I S DR TIE M T 45 A8 IR e T 0 £
TIE J] 0 35 2 A T A i o W SO T ) L T 2 A
JZE BN W8 0 5 22 ARG 7 ) 56 B0 R R A A T 3 R
Pl ARG AR B N T . BB BEE IS
PG5 R — R Ay I B i A b A AR R R
B PETE N B ARG K 3R F8 50 R A A S L TR R
Jith T 58 5 R T B U o 2 0 e B 5247 45 4 9088 57
T PR B MRS S G AN AT T R A )
ISLIESS2 %3/ S

B BT SCAP SE RN T ST T A ik
ROBIF R b s B TR A B il RS M 5 S0 9 25
FHEE & B 2RI SCIP BRI By TR 68 B+ 3 X Y
“WE A T AR A S G ST A B B S
HIFFE AL A R XF T 58 70 K A5 340 S5 4 1 K A A
{E A SC BE TR A T RF 2 6 e B B30 L. fEAREK
X MR S AP A A AR SR ST S TR T
TRl S A5 R A K R SR A R R A Bl T B AR
A 1 7K SF- B B2 T FR O 3 ik 2 A 4 7K SF- S i 52 3
SCIHES MR FE AR ZE R A TP RSP BE L S
ARG 5 O S A AR K A A B — i S T
(ERiCD R

X T T PG 2 R DX RS R BT TR R AT A S
SER AR A AR BETT . a4 TR PLAXIS-3D A
FR TSR R 31 530 XoF i A S AP &5 4 7 I 1 52 4
AL ANIE B A0 B9 8 7 RS A8 T 23 A . %
SCP AR TR A I AR R B A ) TR .

1 kKA

L1 kAZPEME T

KK SCAP A AL R B T S TR A R Y B
0] B ARG 58 33 450 B Al o8 o B T 4
Fay o g 7 ST AP A AR A TR TR i P T I A
@ SIS Ry R RS R — B K A R
YER o ARSI St 2 Z2 A0 30, 5 T 45 5 S 9
8 K RSP A R R 3 o S AE AR PR ST BE A 3 R
IK - 45 K B 1 A

FEGURR S AR Z AL H5 I I S 9 45 4 L
T ARG R A HE A =R 4 (1) il I S 4 2
Fag SR FAARE Al APt S AR D TR B L R TE BE L AR S A 3R
W B OS2SR E L R R A A

[

b [T i T

RARXRRANAN 2T R7A

XY | - "<
WTFE W= D> S H

53 4

He Bl JE& B

Bl kAXPEHTRE

Fig.1 Schematic of Permanent Supporting Structure
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Fig.2 Profile of Supporting Structure (Unit:mm)
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Tab.1 Parameters of Soils
+ 2 HE/ HRRER I/ | AREE | HIZBE | DIRBTEE | )TN O
75 il I m SRR fm (kN «m™ %) kPa /) | Ex/MPa | Exh/MPa Ex!/MPa
0 b1 3.40 0.0~—3.4 18.0 10 10.0 1.20 1.20 3. 60
©) B L 1 6. 20 —3.4~—9.6 19.0 12 33.0 5.52 5.52 16. 56
©) MEE L 2 2.70 —9.6~—12.3 19.1 13 32.5 5.75 5.75 17.25
@ iRy 9.40 | —12.3~—21.7 19.9 6 31.5 10. 46 10. 46 31.38
® MR 3 9.00 | —21.7~—30.7 18.6 10 31.5 6.56 6.56 19. 68
© MR 4 12.80 | —30.7~—43.5 18.8 8 31.5 6.92 6.92 20. 76
@ | RN K = 2.00 | —43.5~—45.5 18.0 15 45.0 2X10 2X 103 610°
® | MKAALNEK S | 13.50 | —45.5~—59.0 18.8 25 50. 0 7X103 7X103 21X 103
Fx2 WMEAHERSH
Tab. 2 Parameters of Prestressed Anchors
HRmT | HREALE/m NI/ K /m B A /m T ;3 Bl / kN 7k A2/ mm AL A7 15
MS1 —4.50 20. 00 18. 00 7.00 350. 00 500 3$15. 2
MS2 —7.80 20. 00 19. 00 10. 00 400. 00 500 4$15. 2
MS3 —11.10 20. 00 18. 00 11. 00 400. 00 500 4$15. 2
MS4 —14. 40 20. 00 15. 50 10. 50 400. 00 500 4$15. 2
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Fig.4 PLAXIS-3D Model
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Tab.3 Construction Steps of Foundation Pit
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STEP4 | ¥76 55 2 3 Wi J1 4% (MS2, —7. 800 m)
STEP5 | 45 3 R £ 4535 —11. 600 m
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Tab. 4 Internal Forces of Prestressed Anchors
R R E /m 1 /&N

MS1 —4. 500 369. 86

MS2 —7.800 447,74

MS3 —11.100 457.63

MS4 —14. 400 452.73
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Tab.5 Internal Forces of Outstretch Supports
g XIEALE/m fh 71 /kN 2546/ (kN » m)
ZC1 —3.200 —134.32 29.63
7C2 —8.100 —582.32 23.78
7C3 —12.900 —915.63 51.97
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Fig.5 Bending Moment Curves of Pile Before and
After Support Replacement
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Fig. 6 Horizontal Displacement Curves of Pile
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Fig.7 Surface Settlement Curves Outside Foundation Pit
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Fig. 8 Soil Pressures on Basement Wall During

Regular Service Stage
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Fig.9 Nephogram of Backfill Soil Pressure in
Vertical Direction and Soil Arching Effect
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Tab. 6 Calculated Results of Support Piles Cracks

(8

— SCRERL | EOREHE/ | REETIRE/
H/m (kN « m) mm
BES I B S (STEP9) —12.9 488 0.074
M I B 32 47 (STEP15) —14.4 754 0.113
H: 4 0] HL (STEP16) —14.7 679 0.102
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T3 2K
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WEAR 29475 ) & J (0 AE DG AR FE AL A 58 O ik
WA R EE, HRRINTE B TREHETRE.
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