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Abstract: Taking Nanning rail transit Line 1 Nanhu station crossing pipe jacking construction as the
background, respectively considering the influence factors of the acting force of the pipe jacking machine and
subsequent pipe to the soil caused the brief deformation of soil around working face, the soil loss caused the ground
permanent settlement, grouting filling on the loss of soil caused the surface uplift and the dewatering consolidation
caused the post-construction settlement by the excess pore water pressure dissipation. This research reveals the
rectangular pipe-jacking tunnel surrounding soils expansion deformation caused by the grouting pressure is similar to
ellipse, and deduced to calculate vertical deformation of soil caused by it. The disturbed soil’ s post-construction
settlement caused by the dissipation of excess pore water pressure calculation formula is also given. The Mindlin
solution, Random Medium Theory, method of layered summation are respectively used to calculate the ground
deformation caused by the stress changes, the ground loss, the grouting fillings and the dissipation of excess pore

water pressure. According to the comparison of the calculation results and the measured data, the surface deformation
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characteristics caused by the rectangular pipe jacking construction disturbance are presented. The changing rule of the

superposition calculation results and the measured data are basically identical, and their values are very anastomosis.

Keywords : rectangular pipe-jacking; ground deformation; dewatering consolidation; Random Medium Theory;

grouting filling

e

0 7l

AER IR TSR ARG 1z 8 TR ETT
i T | Ak Al O D A R
BN gi0) STEI: U e i RS LK 7 N Ty e
Rl A [BIF &5 T AR SR AR R T2 H R
16 3 (1 i 1 EL A T T i RRURI R R TR AN
VB b AT T [ S | S TR A R AR AT L O
B TCIEE TS Qe AR i, AR R T TR W v
Hh i R B R AR Y R R T )

SEOE T/ it T2 AN ] kit £ b it Bl 4417 R
AU FHZ 0 2 T 5 | S b T AR IR . X TR
TOUAE 53 | 3B 1 b T80 A3 T 0 T, — P 4 1
TS S5 #i T5 E W HREHH r%,
H R i N2 B Peck £080 Ak s BH% 4R
SR T BRI T P AR R A 5255 G Hb TR
AT N Sagasetam 25 T AR [
P 259 AR 7 A B ) G L A M 3R N AR R
Verruijt 55" % [EREEFEVI LG I S35 T W 1R 4L AR
& X Sagaseta (7 WEEAT THEIE . BRAASED R
Mindlin 5P EEVS A, 4 7 1RDE TAS 1F 1 B 4k
I3 TN S48 (R A EE BEL g 5 | A ) i v A2
A B AR 5 B TR B S T 4%
KW AR IEA S SIS N A A £ H
R R b — A R T 5 A b
AR 7 e AT T 5T s 5k T A5 R 2k
TS B it TR 7K 5 1R ) b )2 728 T 1 5K 5 i A5 5
FeW vk . FER AR S T KBS RN
ARG R AT AR, TR FLAC3D BRI 51 )
RN

AR SCARFE B 7 TH #0138 — 5 2 i 1) 0l T A%
Jits T T AR SE45 32 ) Mindlin 3500 BRIE %  BE LA
BRI F 43 2 BRI A ez TR AR AR
AL M ZR R TR OK 4, 4 A

5 | A Py e T A T R AT B AR R 5 S R
P %k e A, AR U T4 5 R A s 3R L
IR EEA T RGEIEIE

1 EAREREFIRGHETH

AN T Tt T Rt v 2 3 S R H At PR 22
FISEIR K AR ) A 2 s 2 TE R A4 s DA T
BHLT AR A VR R &R TE 24945 far 4, T
PSSR S8 5 R A kT B 482 T 3 0
A far 28, AU 1A A RS ) AR RS TR
1.1 IEEMINE 5] AT

TR R AN 1 FrR, DL AR R
] Al 2R 5 T 0 28 s A A bR B, TOUS B
T 1A o BIE T3 1), o SR ACF TR 51 i f% 90°
PR3y A, IS Ao T HIL T AR 1T 0o 48 1) b
] Sy 2 10 ), b T PR R T SR LR BE BN R, R OTfE
T, LA AR o0 S R, ST /NBAR R «'y'2
TEMCARTR R T AR — 8 H55 2 Aedsn b h i A]
1B S AR AR T AR

Hb T 0
x
L L h
T = e = = |
¢=q|> B T T =:>'T Fag = g
ety — =l — e — — — = — =

I — | _

= ,JE:S—‘—E— C e e —ED;-'L=>-—— _D/-;‘ x
=T - -+ = | _~E 7/==>

<y o

L

¥y

B1 T@HZh&EEE

Fig.1 Diagram of force analysis of soil
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Fig.3 Diagram of model for soil excavation convergence
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Fig.4 Diagram of soil loss caused by excavation
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Table 1 Physical and mechanical parameters of soils

LR kb RRERE KRS NEEMA R4 BERE R4RE WL

/m HEE /(g em™) /kPa /(°) E,/MPa K, a e,
AR+ 1.8 — 1.87 12 8 4.0 0.1 0.35 0.720
LadiiE: 1.8 0.45 1.98 45 15 8.8 0.003 0.20 0.685
TSR ARAS + 3.5 0.48 1.96 50 14 10.5 0.001 0.18 0.751
bk 3.5 0.41 2.06 0 21 — 4 — 0.557
M+ — 0.51 2.00 10 13 7.1 0.5 0.25 0.607

GEAAR T RRSEPRE I, £ 1T ESEGEIN T 2%
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Table 2 Calculation parameters

A B h w AA=AB G P P, P, P, =P, & )

6.92 m 4.92 m 7.5 m 0.2 10 mm 8 MPa 100 kPa 108 kPa 140 kPa 20 kPa  0.0025 0.002
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Fig.8 Geological longitudinal profile of

pipe jacking tunnel area
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