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Research on Deformational Characteristics of Deep Excavations
Engineering in Xi’ an Subway Station

XIE Dongzhou, LI Xinsheng, LIU Hanlu, XIE Yong
(College of Geology Engineering and Surveying, Chang ‘an University, Xi’ an Shaanxi 710000, China)

Abstract: In order to determine characteristics of deformation of the deep excavations in Xi'an subway
station, the measured data of the deformation of the deep excavations of 18 subway stations were
collected. According to the measured data, the characteristics of lateral displacement of the retaining
structure and ground surface settlement caused by deep excavations are statistically studied, and the
research results are compared with the deep excavations in other areas. The research shows that;
The shape of the lateral displacement curve of the deep excavations’ retaining structure is “bulging
shape” , and the maximum lateral displacement point depth is above the excavation surface; the
maximum lateral displacement value ranges from 0.03%H to 0.12%H (H is excavation depth), and
decreases with the increase of insertion ratio; the ground surface settlement curve is “groove shape”
and the maximum surface settlement position appears at 0.51H; the maximum surface settlement is
about 0.06%H, and increase of insertion ratio has no significant effect on the surface settlement;
the maximum surface settlement increases with the increase of maximum lateral displacement, and
its ratio is approximately equal to 1.10. The research results can provide reference for the deformation
prediction, design and construction of similar deep excavations in Xi'an.

Key words: deep excavations; characteristics of deformation; statistical analysis; deep excavations;

lateral displacement; ground surface settlement

AR, PR B BE T AR, REEGT AER TR AR DR, HEm A B A
MBI R R, YU eSS . Ou % IR T AL 10 ANRAESTR TR %

IFE HER: 2018-12-20
EEWB.: Ex AR EAEETHTE (211026130199)
EHEB N WA (1993-), B, (TN, WiEDiged:, MEEEET .



%2 1

TACONSE P2 Bk 4 R L TR TR PR 52 39

A, o TSP SR SRR ERI R &
TAE R B PR RUTE S BIRENT. P
A X TR ST A T 0T B s i I =5 M8 1 e v
G X EEWFIT R A TN AL SR T 55 T T & 4% TR
WAIVE o A SCEFRHE P PR SR - IZ 0 AT I P % 11
Wedk T 18 AN Bk B TR ST SRS T s, 9T T
VUL B R O ) TR TR, IR T
TGRS R B e, T R AT A PG 2 2
UG GL TR BN, BE T, BeihaE77 m it
HEES%,

1 B T2 LA

1.1 T2

Wi T 18 ANPH iy Bk 42 ph IR A UL U T 5
ko Btk 1 For. 18 ATRAEGTE 2R A ALTE
TEAEINN SRR SR T A, FHETT A BIE. W
AR R AT E (), #ERK (H), S
SRR ML (Om). BRMFSTREE (Hin), HF K
TLFE (Owm). BROUPEOLE (Xon)o ATTERGE, A3
T BRI 5 T8 AN 1 R, DRIESTI A2 T 4% il
TCVHEA : BRSPS R R AR T 0.1%H If

H/NF 30 mm, e KRERIIREA KT 0.1%H,

1.2 MRS

Ve TR R IR S, R R A Ll bk
Yy, TR R L i e
rhwbAE, T BRI EANER 2 PR,

]

Sym

By

Hhm

H— FBHRE

Ohm H,— &

Hy " Ho— BB TR B
\ S BEADUFIRLES

o— DR

Sun— MR B KU

o— HIEUIK

Xom—BAVLHE S AL E

Bl 1A RSHRIE SOREIE

Fig.1 Schematic diagram of definition of excavation parameter
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Tab.1 Excavation project summary in Xi'an subway station

prR= TR H/m H,/m R Opn/mm Hy/m Ou/mm Xom/m
1 Hb R4 3y 27.1 36.1 0.33 12.50 19.00 5.80 11.00
2 ERES 17.0 24.0 0.41 6.65 13.50 10.50 8.00
3 bt 4o © 18.2 222 0.22 7.04 13.00 — —
4 e 17.8 23.8 0.34 10.70 12.00 9.99 8.00
5 KMEES 4uh 20.6 38.0 0.70 13.95 20.50 — —
6 A2 P 245 35.0 0.43 10.70 16.00 28.50 14.00
7 NgERRE (2 B )Y 17.1 25.1 0.47 5.00 12.50 — —
8 INFEAEYE (3 Bk )1 23.1 342 0.47 6.40 12.50 — —
9 g g ) 16.1 22.1 0.37 17.00 — — —
10 SEEh o s 1Y 17.0 24.0 0.41 11.45 12.50 — —
11 B 13 O 16.1 20.1 0.19 7.80 5.00 8.20 8.00
12 KA E Gk 18.5 24.5 0.32 10.23 15.00 10.32 8.00
13 kB A 1) 18.0 25.0 0.39 9.00 12.00 — —
14 bk B2y U 17.8 21.9 0.23 14.46 11.00 10.83 11.00
15 B 42k 17 18.0 24.0 0.33 22.30 — 18.00 —
16 kI 4, 1Y 18.7 24.0 0.28 7.30 16.00 8.50 12.50
17 T 1 16.0 22.0 0.38 8.39 9.00 8.21 8.00
18 bk 34 3y P! 15.6 19.0 0.26 16.02 9.00 11.38 8.00
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Tab.2 Physical and mechanical parameters of main soils

Ht mE O MR KRN NEEA
%  /kNm®)  /MPa /kPa /°
=i+ 15.6 3 8 10
Bkt 17.2 18 35 21
4 17.6 18 33 21
2+ 17.8 22 37 22
R 19.5 24 2 30
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Fig.2 Lateral displacement curves of deep excavations
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Fig.6 Surface settlement curves of deep excavations
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