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Safety Monitoring Technology for Foundation Pit
Adjacent Construction and Its Application
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Abstract: Taking a reserved foundation pit engineering of the Beijing New Airport Section undertaken by the
China Railway Shisiju Group Corporation as a study case, we monitored the slope stability during the foundation
pit excavation using the wire-pull fiber Bragg grating displacement sensor. And the supported processes of
foundation during excavation were simulated by ANSYS. The simulation results are in good agreement with the
monitoring data. The maximum displacement of the east sensor 11 is 14.23 mm, and that of the west sensor 12 is
2.15 mm. Therefore, the slope displacement ratio of the east side is bigger than that of the west side. According
to the simulation results, the maximum settlement around the foundation is 9.23 mm with the effect of load from
the vehicles and buildings. Significantly, the horizontal displacement decreased with support of the combined
shotcrete and steel. Hence, fiber Bragg grating sensors are available for monitoring the displacement of the
foundation pit and the results can reflect the real situation.

Keywords: safety engineering; foundation pit monitoring; adjacent construction; fiber Bragg grating sensor;

numerical simulation

T LEAE bl IR AL R R B HEE = 2 A M Tk TR V% Ja T il ik, SR b TR
PRRIERE VT BRI T T SR TR A SR T, T DA S 7 A 4 S I B
Rl A TR R BRI, 1 A0 1 28 Y R A T AR At ik it T A% O, 3 B2 it T b SR 23 8 IR A AR DR A A |
A AL RAAE B 29 e 3050 TARE T SR, AR ASIE Y AR TE AR o KB, 253 il 4R 3 25

Y5 HH#I:2018-10-22

E&WE : F%ARPAIEA (51774220) ; e iy A REARIITE 55 2 % 151 (185208014

fEEB N : £ 2,54 . Email: wzwhutsree@163.com

“EIRAEE AL, i+, #4% . Email: rgfwhut@163.com

BIag s : T AT m W ARG, 55, SEHTIE I T2 4 W I H AR R FHBIFZE [T ). SR AR R 242447 ,2019,41(1) : 74-78.




514 R A SR R T2 A W AR B v 75

Ha) RIS it A 2 B R o PR, R IR R T T
R, A AT RGN, A REXT B 0T T 7%
(2 A A AT T A, AR DR TR AR A T
R 70 M 0 S0 g e P 1 LR Bl ROAE T L T
Ho, 1996 4F WA 4 A0 i 4 1 DL/ Ak I 7 A
GUSCIPREBURE , 2845 A8 mi HLO 2O TR A B AR P
PERS(E . Bl B B R R M A A W I B, %)
FEGUIF A2 I S A ) o A AR 2 sk 45 TR
A ACHEAT HE T2 B I, O 4 2 Ttk ) Ak
GUoK A B i B Y [ AL i I R A 22 4
ASC A3t T A2 e T T M 0 35 T 57 A% | [ 97 ok 49 79
JOL 7, A AG TR I ST TR 1 % 2 T A T n] 5E fR it
) S5 B £F Brage Y Ml (fiber bragg grating,
FBG) 1 12 dii 1 7 TR 25 70 49 31 e 6 - S35 1o 78 1
I, A5 2 7SS 42 IR BE L N SR A AR R il
25 R BB AR R T8 A A T FIDE LT Bragg YEHlE
B TE X HTSE A S AL BRI Bk T OB £
Bragg YCHIE 493 11 T 50 B 3 J5E 19 52 00, 152 19
MR B s XU S5 25 A BT 0 0, R
13T BOTDR 19 53 A 26 2F 1 Jee 2 0 FH T S b
TR A 7K P 57 A% M D0 % BT T T2 5 W e s
SRR PR B AN GPS BEHTAK T I LA, S
ZAS WD 5 o g I 450 SR T GNSS HARFEAT HE ST
T K2 B W, I 20 M 1% E R 5 5 R I 7
TRH 22 5 5 WREURT 5 = RO A R g
TG, FFTHE 2T = 4EHOL AR
FEAE R 0] L5 5 BORL A6 A 21 1R o e I PL 2 A
TE LGN ORS00 88 W I A 5 ik o B3k D7 ik
e, Al SO IR B SIS, GPS HOR | — 4k
DI A 70 0 S 5 Ak A 0 B B, ML N B
INTE S 2R IR BT AT AT PEAN IR AR, 2726
e i i B2 RABURE R PR G T DU R
i T8 25 PR L, DR I R AR T 2 X
JGET Bragg JEHM A% i X e Bt T 42 0t T 3 A v i
SRR S AR AT S A TN, I ANSY'S B0 2
GUIFAZ S0 09 A e AT SOEL R, 45 A9 4518
ARSI N I B —E S E M.

1 THEMR

T A IR P B I TG 4% 2 AL s B L B - R TR
T8 CJLLXTIYL-SG # B A7 T b 50 T R 2% X ]
A B T N IR Rk B I 2 2 AL I R . AR
YUR 23506 T, FEPTR ST )& 428 mx 18 mx19 m,
W TR B AR 1 m@1.4 m &5 FLIE T HE,
BEAS 22 m, P BE R A0 f157 I MeE Coo YRR 05 1 S, 2

Hioy 3R IFIE BT IE — )2 2% — 18 9609 4 3¢
P o FEHUAMIYE T — 2% 8 m 5 AY T Ak % 1A, I8 1
g KA TALM . mALEE . o
DK42+850 A Mz #22 F 5T AN il in 12), 55T DK43+
328 A PG M 2 55 — A BE TR BE i T . BAh,
SEGUPIA A 53 T A 4 ZRFE M T A5

PR
pKa2+930 | [ N7
W i
11 12
N o | =

— HKw
B i
KA g d3

Hl GETEGEE

Fig. 1 Schematic diagram of monitoring layout
2 fERRIENHA

IR BT & T — K P2k XL EF Bragg 6
M B 1 e, SR FH Tl 7 R 33 ) i 3T, 4 ik &
4 Sy v iR E B T R DR G R R DA N A 2 1
DIRET 5 12A% B R IR A i 11, 52 A 78
F14) 1 S (EL I 2, U M 0 s 5 B B AR
ESE S oy RORAE LN 2 5 | AL RV VA o SR 15
WK R 2 A SR R R 2 A
FBG. 4k IELT Bragg e 7% 11 I 4 11 il 4%
PRFGE , O B R 78 3 0L R — S A AS 3 5, 2R
Je 380 3 2 2 3 0 i 0 0 B AR AL A% kR
mE 2R, BARSHL R,

2 P& FLT Brage SEML 5 15 B 25
Fig. 2 Schematic diagram of wire-pull fiber Bragg grating

displacement sensor
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Tab. 1 Parameters of wire-pull Bragg fiber grating

displacement sensor

SRR SR
HRE / mm 100
R QR / % 0.1
SRR Gl 1 % 0.05
FeLF b / nm 1525~1565
S % =90
AMEEHAZ / mm 32
KB /mm 700
HEHE T I FC/APC 3%
LA T W2ET [ 2
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Fig. 3 Schematic diagram of monitoring layout
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Fig. 4 Displacement trend of section
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Fig. 5 Cloud chart of calculation results of foundation pit excavation and support: (a)vertical settlement under gravity,
(b)vertical settlement after piling, (¢)vertical displacement under vehicle and buildings load,
(d)horizontal displacement after the first layer excavation, (e)horizontal displacement after the first layer of wire mesh concrete,
(f)horizontal displacement after the second layer excavation, (g)horizontal displacement after the second layer of wire mesh
concrete, (h)horizontal displacement after the first steel support, (i)horizontal displacement after the third layer excavation,

(j)horizontal displacement of the third layer with wire mesh concrete, (k)horizontal displacement with the second steel support
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