$41% Fam EHAFE TEFIR Vol.41 No. 4
2024 % 7 A Journal of Architecture and Civil Engineering July 2024

SIzAgs A AR T B B T, AR RS S8 BE X S T LB 5% A X S S5 AR TR ma i o L) ], 3Rl 2 5 AR 22 4R L 2024, 41(4) £ 159~
170.
LI Jilin, YIN Aiyue, WEI Huanwei, et al. Study on influence of excavation width on deformation of supporting structure in L-shaped corner ar-

ea of shaped foundation pit[ J]. Journal of Architecture and Civil Engineering,2024.41(4) :159-170.

DOI:10. 19815/j. jace. 2022. 05017
FEEENEREEN LEEARZIFEHTE
ARG

EERLFZALRBITHR OB, EFR?
(1. IWRE A THEEARARAF IR B 250013; 2. INHRER kS EATESER. LR ¥ 250100

WE AFAFRAFLZLEANEAR L BHAR I P EMEBAZGY 0, ATENTEFHBEE
WIRRABGAGENKE 2T ARTEIRPLBEARNMEALEL I PSR T HNE
M EFH; LT ARARTRW(B/H.BA H 453 AR EEARE) G L B A KRER,
HRETARRATREEHTEACEANRAMZERLSH T L HERTFETB G TN 55 NAE, 3
— T HER L BHARIPEARNRELKFER LB, R AW % B/H<1.0 &,
FAAM X AP AEXIEKFEB ALY 0 CEM B/H 693 m 2 E A 2Ry AH, L0
EAMHR 2. 4H—B;% B/H>1.0 8, M AN L PHEEZIFRKPFEHCSHARXDE S ) CE YA
LOH: AR X PR FEBZEARTRASBARAR, AR L H LB A 0.6H; 3
B/H<1.0 8y M A XL P XRFHARFEHZHREAL A 1.6H, % B/H>1.0 B ERFEH %
BB YA 0. 6H+ B3N AR @ i EL W AM X HEKRFEHZH LAY A 0.6H+B,
ZRIR TS AR R,

KR F A M R H AR

hESZES . TU4T73. 2 XERARERD A XEHS:1673-2049(2024)04-0159-12

Study on influence of excavation width on deformation of supporting
structure in L-shaped corner area of shaped foundation pit
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Abstract: In order to study the influence of different excavation widths on the deformation law of
the supporting structure at the L-shaped corner area of the foundation pit, based on the field
measurement data of a shaped deep foundation pit project in Binzhou city, the variability of the
deformation pattern of the supporting structure at the negative and positive corner positions
during the excavation of the foundation pit was analyzed. The L-shaped corner pit model with
different width-to-depth ratios (B/H, B and H are the width and depth of foundation pit

respectively) of foundation pit was established, the spatial distribution law of the horizontal
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deformation of the supporting piles under the conditions of interaction between the negative and
positive corner under different width-to-depth ratios was studied. The affected range of horizontal
deformation of the supporting piles at different depths in the L-shaped corner area of the
foundation pit was further clarified. The results show that when B/H<C1. 0, the range of the
horizontal deformation of the shallow part of the supporting piles on the positive corner side
affected by the corner effect shows a clear tendency to decrease with the increase of B/H, its
value approximately satisfies 2. 4H — B. When B/H >1. 0, the horizontal deformation of the
shallow part of the supporting piles on the positive corner side is affected by the corner effect in a
range of about 1. 5H. The horizontal deformation of the supporting piles at the bottom of the pit
is not significantly affected by the width-to-depth ratio of the foundation pit and is affected by the
corner effect in a range of about 0. 6H. When B/H <1. 0, the horizontal deformation of the
shallow part of the support piles on the negative side is affected in a range of about 1. 6H. and
when B/H>1.0, its horizontal deformation is affected in a range of about 0. 6H + B. The
horizontal deformation of the support piles on the negative side at the location of the bottom of

the excavation in the pit is affected in a range of about 0. 6 H+ B, which is not obviously affected

2024

by the change of the width-to-depth ratio.
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Fig. 1 Plane shape of L-shaped corner area of foundation

pit and layout of monitoring points (unit: mm)
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Table 1 Mechanical parameter of each soil layer
T RGNS | LEAK R e Rl 2R /m
(kN -m ) | ¢/kPa | ¢/
1 E3R0 18. 20 0. 20 9. 60 0. 90
2 T+ 18.30 17. 60 6. 00 3.50
3 Bt 19. 10 7.40 20. 60 6. 60
4 3 I A 18. 50 18. 40 7.30 5.30
5 Bt 19. 30 7.00 21.00 2.50
6 3 B A 18. 30 21.10 8. 00 6.30
7 B+ 18. 80 7.50 24.10 13.10
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Fig.2 Section of inner supporting structure

EEE T PR 23 D SCAPORE AN b K ME R T R
FFHH HEAT B IK 0 25 T 472 FI B 37 45 4 SO A
ASCEERS LI LB X8 i w3 0 5 52 K P 7 78
P M 0 5 Af R AT 5 B 370 04 g I B A T T A AR
B 2 pros.,
1.3 PpENERSH

AR5 B 377 0 Tk A rp AN () 30 g s 40 L
PR 2 7K RS WL 5 Ak 57167 77 S B Y K P £
®o o BURE BEAR 1) 5T A 5 1) A8 98 g TE L FEAR Al 2 dn ]
3.

MOTE TR0 3% M I 45 2R v vl LA« BT 42
BRI AW G .57 .67 77 I A 4k 56 3% K 7 57 B8



162 EHAFE TRFR 2024 %
#2 BITR 15— 10 20.5 mib bE 541 15
Table 2 Construction conditions — IW#R05 mﬁ.@g
it T B Bt ,‘Iiﬁﬁ'fa‘i?ﬁ FAZUREE /m . 5r ’QC:
I&dj ﬁ&iﬁﬁ? 2.5 a\g | ) \\\
T it 1. 55 2 5.0 o F— g2 m=
183 BEX EX
TH= G T 5% — 3 S 4 9.5 —r o #®T WrLoET
+ 1k &L £k
Ty i T S 14.5 Filcd Fiz FE

25- —=— SR

KF2EH/mm
s

sk
' 5
of i £
e e
5 . I 1] : : .,
/8 429 520 6/10 71 722 8/12
B #
B3 MassERKkEBHTHE

Fig.3 Variation curve of horizontal displacement of

crown beam at measurement point
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Fig.4 Variation curve of measured oblique displacement at

measurement point

120 e 4% 55— ST 4
ol > SWAB—EX#S
g 3
5 o
g3 i s g
4 gk ; = i
HEZ)S 78 78 HE
]TTF {FF i -3
2 i ¥ S - U ) B,
5/17 5/31 6/14 6/28 7/12 7126 8/9

H#
BS MlmshEinEN L

Fig. 5 Variation curve of supporting axial force at

measurement point
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Fig. 6 Layout of foundation pit in L-shaped corner area
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Table 3 Dimensional information for foundation pit models
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Table 4 Information of component parameters
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Fig.7 3D calculation model of L-shaped corner

foundation pit
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Table S Simulated working conditions
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Fig.8 Comparison between measured oblique displacement

monitoring values and simulated values
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Fig.9 Cloud map for calculation of horizontal

displacement of supporting piles
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supporting piles on positive side
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support piles affected by corner effect
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