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Abstract [ Objective] Setting deformation control values
for the monitored project and controlling the construction safety
is a very important task in the construction of urban rail transit

engineering, aiming to ensure the stability of the structure itself

# JUHUTIT LIS A2 308 A B8 A B =R R 4 0 H (SCIJ2023001)

and the surrounding environment during construction. When
the open-cut method is adopted, the deformation control values
vary significantly with different geological conditions, and fur-
ther clarification is needed on the mentioned values for founda-
tion pits under different geological conditions. [ Method] In
the case study of a Beijing metro foundation pit project, the
monitored data of the project are collected respectively from
two areas ( west, middle east) and then processed. The select-
ed monitoring items include the ground settlement of foundation
pit, the settlement and the horizontal displacement of the retai-
ning pile top and wall top, the horizontal displacement of the
retaining pile body and wall. Statistical analysis method is used
to conduct in-depth study on the control values of the above
four types of monitoring items, and on the relationship between
the deformation value and the design depth H of foundation pit.
Recommended control values of the four types of monitoring i-
tems are put forward for the foundation pits in two areas re-
spectively. [ Result & Conclusion] The recommended control
values of the four types of monitoring items are as follows:
25 ~40 mm and 0. 10% H ~0.20% H, 15 mm, 25 mm, 25 ~
40 mm and 0. 10% H ~ 0. 20% H for foundation pits in the
western area, and 30 ~50 mm and 0. 15% H ~0.30% H, 20
mm, 20 mm, 30 ~50 mm and 0. 15% H ~0.30% H for foun-
dation pits in the middle east area.

Key words urban rail transit; foundation pit project; settle-

ment control value; horizontal displacement control value
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Fig. 1 Settlement data statistics from ground settlement moni-

toring points in the western area
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toring points in the middle east area
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Fig.3  Settlement distribution proportion statistics from the
settlement monitoring points at the retaining pile top

and wall top in the western area
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Fig.4 Settlement distribution proportion statistics from the the
settlement monitoring points at the retaining pile top

and wall top in the middle east area
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retaining pile top and wall top in the western area

3.3.2 P ARIK K

Xof HARHR X3 27 ASFEDE 529 A Bl B T/ d55 T
A TR RG I 1 K- 82 B AT G, SETt4b
RAUNTEL 6 FTs .

35
30+ 7
25} 7

20

15F 7
N o

-30 -20 -10 0 10 20 30 40
KL /mm
B 6 v 2R Xk B o A T/ 338 T A2b A P47 B T a5 1 7K Ao
Bt b gt

Fig.6  Horizontal displacement distribution proportion statis-

s /%

tics from the horizontal displacement measuring points
at the retaining pile top and wall top in the middle east

area

HI 1l 6 7] % : AKPAL RS E - 20 ~20 mm {5 [ 4
BRI AR 2 G REAS BB 94. T % , E— BTk
B, 1] 5T 0 B KoK B8 2 36. 05 mm, [i]
HUAMY IO 5 23. 91 mm, MRIEHETT45
S, AP A T8/ 358 TRUAR ) BE 570 N 1) 7K P67 B 4 BRL 20
mm FEFTHER], FEA AT DL R 3% XN TR i T
AR EK

XoF - FRl 4P B To0/ 358 T 1] BEGT AP 197K 8% , 1l T
HASE RIS 2% W25 25 B SCAP 46548 St )
JoT A5 45 R R e A TR, A SO R IFBIFSE o
3.4 EPEE/ SRR K EALRE
3.4.1 BHHFKIRK

WS, AR, XEPEERIX 8L 7 A4~ FE ST 110



$£9 8

A FE AR A/ B A A 7K A2 A% T 5 18 K S 8 B B
WA, et e R anE 7 s

50

401 %
°\\° 30+ 7
X
o 20F
10}
0 zzn P 222 2; 1 1. 1 1 zzn )
-40 =20 0 20 40 60 80 100
S,/mm
a) KPR A L B
100 -
3!
sol 4Q7’50/0
S\\»‘«SF o
s 60f 8
E
@401 — 0.09%H
Shave >
L ~ g 7
20 T
~ E <
0 5 10 15 20 25 30 35 40
H/m

TE S ave— AL 5 S pma — IR KIS
b) S, 5 HBKHR
3 AL R e a2V v L N A 2 DN B S A 22
HAngiit
Fig.7 Horizontal displacement data statistics from the hori-
zontal displacement measuring points at the retaining

pile body and wall in the western area

7 a) Al A1 KRB AE - 10 ~40 mm {5 [
VAR R B2 RS B 92.9% . HIELT b) W]
MY KL K 0. 09% H, fix KK r R
0.25% H, MAEGITE5R, SLbt Bl bk ik /5% 1A 4k 1n)
FEHTN A KA B 2 B 40 mm 1 0. 20% H #E4 745
il FEA AT LA 9% X 3k N T AR it T A9 28 4 45
B3R,

3.4.2 kAR

X 2R R DX, 27 AN HETE 399 Rl R IA B A 4k
KRRG-S B i AT e i, Geit 25 R
K 8 i,

HIE 8 a) A % : K7 B AE - 10 ~ 50 mm g [F]
AR R B2 i FEAS SR B 96. 1% . HIE 8 b) F]
ALY KL R 0. 10% H, 5t KK
0.34%H, MRIEGITEER, YT B bR/ 35 R 4b 1)
BT KA B3 16 50 mm 0. 30% H #7406,
FEACTT DAl A 32 X PN TR T e A i R

A 5

60
50+
40t
X
3 30
i
20
10+
O L i) A I
-30 -20 -10 0 10 20 30 40 50 60 70 80 90
S,/mm
a) RFLRE 43 As Lo E 7
80 @ R
70} ) c
60} 2 °
6\‘5"
£ 50+ S . 5
£ a0f o8 o
A \0“/0H
30+ 00 I =0.
808 8 8 ogh.a"%
20+ e} g o Qg g
0,0 8%6‘30{3 6 g °
10} 98¢ © & R
. ® o8 . . L .
0 S 10 15 20 25 30 35 40
H/m

b) S, 5 HBIKHR
P8 rh 2RI DX Bl AR/ i A AR A S5 A% I F) 7K £
MRS
Fig.8 Horizontal displacement data statistics from the hori-
zontal displacement measuring points at the retaining

pile body and wall in the middle east area

Xt FRLP AR A S5 A 1) FE TSI ) K 6285,
THASE N 2% , A SCUA TS

4 Z5iE

1) FEGUSCH S5 46 RN B A i W ot |5 4%
MBIV ARG T AR M BT KK SCH BT 2644 S it 2
B RS S5 9 BE Sl TR TR LS
e

2) T TRR RS A 2, X6 T L B Ml 1T T R |
P00/ S5 00 %) 390 5 L 47 A7 T90/ 8 T2 Ak 7K SF- 57 %
FEIAP AR/ 358 AR Ak 7K P32 A% D 26 Wi 1t H , b e it
PO DX i A AR M 9l R 25 ~ 40 mm FiI
0.10% H ~0.20% H .15 mm .15 mm .25 ~40 mm A
0.10% H ~0.20% H ; " A5 DX AT DU 28 1 i 2
FI s i35 I {E 43 %04 30 ~50 mm A1 0. 15% H ~
0.30% H .20 mm 20 mm 30 ~50 mm £10.15% H ~
0.30% H,

3) ARG TR S , A HGE o0 07
XTESCHE A T AR B, 20 e JETT AR TP 4 il (B 1) o 2
B TAR S F e, B R AR R BRI 0 Bt

(TH#FE 138 ;)

- 131 -



O mhsNiEsziE =

TodfE Sy s n , IR 20 11.3%
222 Xk

(1] FEAmz, wm, FURAL R AR I B TS o Je 9% 7 52 F
FElJ]. HuFRHE T, 2016, 35(2) . 49.

WANG Fuzhi, ZENG Cong, KONG Yaozu. Mud scheme for a
large diameter and long distance pipe jacking project[ J]. Geolog-
ical Science and Technology Information, 2016, 35(2) : 49.

(2] EMME, XIKRI. T4 R TRl 28 e 3% 1 m 1 06 A% v B ¢

ABrgElI]. BURBREFA, 2016, 53(6) : 182.
WANG Mingsheng, LIU Dagang. Test of thixotropic slurry proper-
ties and study of resistance-reducing technology for pipe jacking
tunnel construction[ J]. Modern Tunnelling Technology, 2016, 53
(6): 182.

[3] ZNWe, 85T, WHLLZE. JEURDRLE i X T T i A2 U 2 1
REMUSZIR [ T]. BRIEHEE, 2016, 36(6) : 683.

YUAN Weiling, RONG Liang, YANG Hongjun. Influence of raw
materials content on performance of thixotropic slurry used in pipe
jacking[ J]. Tunnel Construction, 2016, 36(6) : 683.

[4] TZEE, BEKa, B, % KERTE YD BRHs Y RS
WARRBIFE S R AILT]. MBS, 2020, 56(1) : 163.
WANG Lichang, ZHAO Yueqi, LONG Wei, et al. Research on
the wall protection slurry system of large diameter pipe jacking
across deep desert and its application[ J]. Geology and Explora-
tion, 2020, 56(1): 163.

[5] Pmi RIERRERREE L T b iy us B K 5T 5 0
[J]. #HET., 2014, 36(2) : 186.

(E#EE 131 7T
AT P R EE AT IR A 23T, LUSHI D A 5] 3 Joit
PF T G4 i (B ) e P B AR 4

S 3Lk

(1] S, &M, ska4, 55, POl AT TR AR Y W D4 1
bRl ], ST tRLzSE , 2013, 26(6) : 78.
WU Fengbo, JIN Huai, ZHANG Jianquan, et al. Deformation mo-
nitoring controlled indexes of urban rail transit foundation pit engi-
neering[ J]. Urban Rapid Rail Transit, 2013, 26(6) : 78.

[2] 4, skal4, R8N, % Wl PulzCE TRBIES
HEEhlsarr(J]. HHEsSE , 2014, 27(3) : 65.
JIN Huai, ZHANG Jianquan, WU Fengbo, et al. Engineering de-
formation statistical analysis and control index in urban rail transit

[J]. Urban Rapid Rail Transit, 2014, 27(3) : 65.

- 138 -

2024 F

LUO Yunfeng. Research and application of drag reduction mud to
long-distance and large diameter concrete pipe-jacking[J]. Build-
ing Construction, 2014, 36(2) . 186.

(6] EFple, BERL KRR IE B BUE TR Je 5 A 7 ol 56 iF 52
[J]. BiEFRA S TR, 2014, 11(1) ; 106.
WANG Chunting, LONG Wei. Experimental study on the slurry
formulation used for the large diameter long distance pipe-jacking
project[ J]. Journal of Railway Science and Engineering, 2014,
11(1) . 106.

(7] 3k&ZR. /NRIBER BEARRAL S T X ) B R 2 m [ D]
MR : WA JRIE Tl K2, 2013.
ZHANG Yunjie. The analysis on the surrounding soil deformation
by propulsion of closely spaced parallel pipes with large diameter
[ D]. Harbin; Harbin Institute of Technology, 2013.

[8] W7, Z=cify. THURE UK i) ) B % Ttk g s [0 ]
TR, 2015, 48 (T 2) ; 327.
YU Jun, LI Yuanhai. Influence of physical properties of pipe
jacking mud sleeve on jacking force[ J]. China Civil Engineering

Journal , 2015, 48(S2) ; 327.

- ¥AS B H0.2022-05-07 141 B #7:2022-09-19  3H ik B HA1:2024-09-10
Received ;20220507 Revised :2022-09-19  Published ;:2024-09-10
- B RAR, B TAZIF,279625702@ qq. com
WAV : P B, AR TR A ,1060509522@ gq. com
- ©QR T BE ZGBAT ) 4 B4k, AR CC BY-NC-ND #4
(©) Urban Mass Transit Magazine Press. This is an open access article

under the CC BY-NC-ND license

(3] kg, WA, FFER kT MO0 O H ) 2 R4
{EBT5E[I]. MR 2SS TR, 2021, 17(5) : 1646.
ZHANG Jianquan, YAO Aimin, YAN Yulei. Analysis of surface
subsidence control value based on monitoring big data [ J].
Chinese Journal of Underground Space and Engineering, 2021,

17(5) : 1646.

kARS8 #7.2023-07-03 5= B #1.2023-11-08 R )ik B #7:2024-09-10
Received :2023-07-03  Revised :2023-11-08  Published :2024-09-10

B AEE IR E B IAR)F,2421394502@ q. com
WAL B EL, SR IARIT,172404530@ qq. com

- ©QR T BE ZGBATR) 4 B4k, AR CC BY-NC-ND #L
(© Urban Mass Transit Magazine Press. This is an open access article

under the CC BY-NC-ND license



