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Abstract: Taking the construction project of shaft 1 and cross passage of Memorial Hall Station of Guangzhou Rail
Transit line 13 as the background, using the method of three-dimensional finite element simulation, the paper
studies the impact of shaft and cross passage construction on adjacent buildings. The analysis results show that the
excavation of the shaft and cross passage induces a certain amount of displacement of the surrounding buildings,
and a certain amount of settlement between the foundations. With the excavation and construction of the shaft and
cross passage, the change of structural displacement increases first, then decreases gradually, and finally tends
to be stable. According to the numerical calculation results, the displacement is within the standard safety control
value, which does not endanger the safety of the surrounding building group infrastructure, and puts forward
corresponding construction suggestions in one step.

Keywords: Shaft construction; Foundation settlement; Soil deformation; Numerical simulation

Wi HEA: 2022-02-10

BEEWH: 55 % @R - % 5 H (No.2017-k10-006)

EFERN: B30E(1984-), F, Wit B ESH TN, —Z0aMass TR, FEfbs £ TR, S22 s
At 5 T A AESY o

E-mail; midworm@163.com



5524

SR A5 < MBS O R 16 3 il T X 408 A S SR i R ) 23 A 69

0 5%

BEE IR A, W TRABHE,
HOEAE M A S A L MR AR AL BT
M DX, H R TN AT b A AR S
SIEHZATY, YA Y Ik 8 — 0 5 R B 2
FAEFYVIE MR ETFR, 5 B 5
FI R 5 N B0 A= i 22 4 DL R SR B TE R R
AT P A AR B AL SR, A R D TR
HR R DL R B A (14 F 2 0 )2 A B B S R R
FEMR, WAZBUNT b R TR RN AR I DA U - g 1 A I
ZHATIRAFFENA B, R R IR
DN NN = TR AN = 5 a1 ) NN ]
A B b R T A R 5 R A R TR RS TE .
VAR, MKl T A R B s i B A b
TR AR, ENIMNE 2 FEE K
TR, B HEUERL . AL . BT
AT, W T A T i B S AT AT
It HE 4 2] W78 SR .

1 4 I V55 D T L b 42K P 4% X [] kT4 T
R s, iz A BROTEUE ALK 4 MIDAS /GTS 4
7 R TE T T A2 AR TR, TR R TE R E T R
)b U &, 5 S IR AT RS, R
RFRW, AR RTIEDIE L S E N, T
WAV T VG 22 b Ak T 4 X [) TR 19 it
T, BEAT TR R T i T 5 B B 50
5, X SO — BRI 5 ORI e
B PRI T 7 585 | A 1) 1 2 T R % L o 9
XA, BUES PR, I — BRI T i
T, ISk 1R S B RN R I SR T Sk ] —
N BE (Y ST AP S5 R N Ty SR e G T it T
Ir /N 14% L T, B Feoe Py i % + b
2, I —REE AT T R, AR AR
A DAV 1 AR B B £ R T X ) it T T AR Sy S
ST T RRE I TR =4 PR T AR, FEXT L
ST AT R S SR i B Al -, A TR IE
Jeil Pl M 2 B R o 1R VR FE A R T e BT
P ABAQUS X Hif /N 45 7 i 45 B 45 39 o T
it BE ATV I X /N B8 S it T s g i AR AT —
YERAH BT o AE 8 e AR 8 5 R 2R &R
By b e e T PR AT A8 sk DR | A Y R 3 T AR
[, JfA R T R IR, H SRR
TEHDJZE FR R 2% . DTREHA 48 A s o Y TRE it T

e, SRS R T R O M e AT, BERT
U555 T Sk TR B RS S v L s MR TR L R
ARt T RS I T A AR AR 5, i T
BOTE o RSV R ST M R e A 1 1 A A R
THERER . TR SIemea, Ml r Rk, &
P A 2 LR SR B T %

AR SCHE T M Ak - = 2 R I R R i T
T TIH , R AEER A T, BE5E T 8k
TR e S LR R A ) T4 0T T ] L SRR S i
IR

1 T REMES

I H I 32 m, IR R ) R
AN T, APR PR B0 2R R 4 + A% M 22+ 1
A1 0+ IS TR BE H 0065 S 4, BGEIESR A B R BB
Pt T, SUR P B+ B 5 2+ A O -+ M S
HIHRA A, BETI AR R TS

Jeil 30 SURE 43 0 7 T RS v L P R
RS AR B, BRVY R M —4R 9 2R A 10 m AF
KRR A 0 & 2 S, HRh1-3
JZ R IR P AR . 5V 0 S R S
() d5e /N KV R 8.4 m, 5 1 g ) 15 )2 78 AR ke ik
fitlh B Bt /NS W BB R 23 m, 5 04 1 00 SF o 4 L
B f /K g 12.2 m, 5 A0 2 SRR S Ak B
/KRR 12,1 m, 5 25 F ) 2 SRR LAl 1)
B/NKEFIE 182 m, 1 I MEE SR
AR B R AR B2 MBI f i i
Bl R30I | i i ) v B R T T )%

P e R 5 A R U A G R A

Fig.1 Location diagram of shaft, horizontal passage

and surrounding buildings
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Table 1 Material parameters for 3D numerical simulation
R EN e 255 y/(kN-m™) iR 1 CkPa PIFEIES @/(°)  SVERLE: E/MPa JIFA L p
ES g JEE IR PEAE 19 17 16 10 0.30
ARG - IR AR 18 19 19 15 0.35
LAV TR D Y NE 21 34 26 45 0.23
[V RERT e iR s JEE IR A 20 200 28 100 0.20
T XL T BB S JEEIR VAR 26 500 33 500 0.18
C25 R %EE+ AR 25 - - 28 000 0.25
C307R#E - Bt 25 - - 30 000 0.20
W Bt 78 - - 200 000 0.30
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Table 2 Element parameters of 3D numerical simulation
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Table 3 Construction working sheet
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Fig.6 Total displacement of west buildings
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Fig.7 Diagram of foundation structure displacement of west buildings
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Fig.8 Total displacement of foundation of southwest buildings (high-rise)
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Fig.9 Diagram of foundation displacement of southwest buildings (high-rise)
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Fig.10 Total displacement of southwest buildings (bungalow)
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Fig.11 Diagram of foundation displacement of southwest buildings (bungalow)
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Fig.13 Diagram of foundation displacement of east buildings
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Fig.15 Diagram of foundation displacement of southeast buildings
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