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Ground loss parameter and soil deformation in pipe jacking
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Abstract: The traditional definition of the ground loss parameter is redefined and incorporated on to analytical solutions to predict
the ground deformation in different cases of over-shaped or under-shaped in pipe jacking. The gap parameter g is improved based on
Mindlin’s solution, so as to take account of the friction force between pipe and soil. Based on the excavation of soil disturbance
around the partition, Loganathan soil deformation formula is amended.The improved gap parameter g is substituted into the amending

formula to calculate jacking distances at different soil deformation; and then the surface dynamic change is obtained in top tube of the

process of measuring. The case study shows that the results are in good agreement with the observed data.
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Fig.6 Disturbed zones around pipe section

IAVESR BN X D2 f AR [ RS Sl R R PR
P R, B2 E B SR s, JLTE R R T
T ARAR RS G I R MRS R, AR ) B sl AR K
FRRE FE T TR HAT 34 s 70 5 )5y s Dy T
B, XATUAERBRSE g a0 (14)0 (15)
LRI, BRTEIRBNIX @& N 34 Hod ey, ik
FERNEBVE S IX O Y] ARHE AR PR 8, 24 TF
ZMEYS, LARDIRERT, BIEREI X @S 1K
A4 450+ /25 R, FHZIRIRYE, HufipEie s,
LKA S 45° — /2 .
Kl 7 A%} Loganathan 23 UEAT 30 & IE IR
faT Pl o AR L ARPsh o X, HiL IR AR T X Sk 1) 5 5
i=hk, +r, (19)
ek, =cot(45°+@/2) W EFUHRRZB(H g <0,
W el it 28 i, = cot(45° — /2) T f); HEDL
BXKAE 7 TR PR S A2 5

1

2G(1+a)(a —a,) |'+*

r, =a( )j ! Q0
a[(1-a)p, - ]
A
a =(1+sin@)/(1-sin@)
B =2ccosp/(1-sin@) QD
x =1 +sing)/(1-sing)



B SOBRAE: TS DR P M2 BURS BN ST 5 177

o o~ @R TARIIREER T« N BRSO AN BY KA«
po =kyz AWIEGRFIE LR T): G o TARI B D)

IR G R A OVEYE X, Wr =a, N
i =h/tan(45°+@/2)+a , FBLAN "N 4sie—30
RAERETETHHZ RN A HARAHEK, HAHEL
BV, Bl =a, =0, Wi=h+a, 5 Loganathan
2518 — B W 5 2 — FRr R Dl . AR ) N
A, WME I Loganathan 24 A

5 z—h i z+h
=4 {x2+(z—hyz S S

2z[x* —(z+h)’]4ga+g’ .

[x* +(z-h)T 4d°

expl - 138x*  0.692°
(he,+r)" W

X Hg>0mF, u <0, LAREAEDE: Hg<0
N, u. >0, LHRAERR.,

B TT L, T 240 R 240 g I IE U T
. g MR LIRS (y 5 kys E5 ps ¢
0, §) GZE(h, oM T, n, ps f)
AR, ST A S TSR R B DA
FHPZI S I s A BE B A5 . U8R, X LR — sl
PERANE, SEPREEOLT TR TRARE 2y, RS
it

(22)

L “ath
/> “Loganathan J5V£14 5}
FETE X 4k 7

| BB

7 HWERBRRGTEEFRBIE

Fig.7 Modification of ground loss boundary conditions

4 BB

PN AE R i g TR, ik E
AR LSS U R T A B T S AR O O, 4
K:398 m, A% 3.58 m, M EHMZRETE M 6.59 m.
B B R LRI R, i)2, R R
FERs Bt SRR RE RN L2 . 7
RONFROMAT, S R AT . ST,
TREAETTEE 1 m =2 1P 291 0.258 m’s

Wy ZRE A NI 1.5 m, B RS
+ 1.0 m, #FH 2.0 m, FHR 52 m. ACHL
o2 LB IMBCT S 1258y, =18.1 KN/m?,

cm=15kPa, @ =8° E,=12MPa, u=028.

ARSCUFET SN W AE 3 FP CB0 R ML
B: DASHIERL ity B8 ok W BT 17 R 1E, R T B 25
W 43 590 A — 6.5+ 20+ 35 m. ARHER (7D, it
AR u,= —0.02. 0.05. 0.10 m, 455 W
Kl 8 fzre

VR VA!
=30 -25 -20 -15-10 -520¢

5 10 15 20

~ £ / a S(L=6.5 m)

ﬂ%mgﬂéﬂg” @ SEP(L=20 m)

e LU 4860 F o SE(L=35 m)
HIH T E go b - AINA(L=6.5m)
® ® ®$J—100 -=- AL J7E(L=20 m)

— ARICT(L=35 m)

B8 3 M TRHEE BT MRS N T B s R
Fig.8 Observed and predicted surface deformation in
three cases

Hill 8 ATLAAE Y, 3 Fh oL g R sk
MEHEW & T EHESUR ST R
N T EEE IS, 2 ) A R s 8 e T P i
fie, A mT LA S b (R B AU R s 2 )
ki, ARG, S bERER )
AL WM, S b T AR A T
R RE () TR T AT T A 2l DA D0 B
LT R RFNP R o

FHHENLITOE S E I, AR h L7 e
M THETRE, HEIRLRRAE, TG 2]
M ) AT 21 9 . R LUEH, 15
(B EESEIERIE /N, X0 B AR R I S5 DR s
J o ARV, SEbs BTSRRI R
ARRIEESET ) THZ I EARRIRE AN AR T3
(FIHZ AR, DRI TV TR o e T 25 i 2 A
gkin, RERSSEBU AN AR KL, 48R, T
JCid7% S TR TV A (PRI R, IR 5772
&R LM TORREA AR 22 -

LB /m
-120 -100 -80 -60 40 -20 20? 20 40
HOT I
i | 4
JEEEATH AL | §\_—80
K 1OT o g
E1201 —gevrik

it

=140

B9 THERL By MR R K ZE Y
Fig.9 Maximum surface deformation over the
pipe centerline



178 E2 R R B 2013 4
5 éju: 135‘ Journal of Geotechnical and Geoenvironmental
FETEE TR, RIRIHE RS S ST Enginecring, 1095, 12AO: Mo,
et i NN (4] XUEEAL, RN, EAREEIEM]. dbnt: A BRI
HHZEURAZ, 5 AR DO e . R WAL 1991: 329— 630,
AWIIPIARASA, EHRGEBURHESEN00 o g ganr r, DT 3R )
TR, SRR HUR W) ot i ke . A SO A1, 2006, 27(5): 717 —T22.
IEVOHZHUR M S gk, SR T 5 e B2 WEI Gang, WEI Xinjiang, XU Ri-qing Study on
0, IR Mindlin ffEA7 Sl AU RS soil-compacting effects induced by pipe jacking
RS BT LR W IO M AN IR B 3 J 458 SRR construction[J]. Rock and Seil Mechanics, 2006, 27(5):
O, AT BT A W EERH . O Tt 717—722.
BRI R, ASCE TP AR S 5 Xy [6] SAGASETA C. Analysis of undrained soil deformation due
PAEIET Loganathan A0, JARNSGHE S #2457 to ground loss[J]. Geotechnique, 1987, 37(3): 301—320.
RSHL 92T HTH R AR B EY, A [71 VERRUIT A, BOOKER J R. Surface settlements due to
SCHITE T VE W] LLRAS O A 0E o b b 3 B W deformation of a tunnel in an elastic half plane[J].
TR, KT T ARG R, X Geotechnique, 1996, 46(4): 753—756.
& DME I = 4o R T A B R o [8] MINDLIN R D. Force at a point in the interior of a
T AR SO TR e R AR I K AR A Ffd semi-infinite solid[J]. Physics, 1936, 7(5): 195—201.
LS, MR ARTERA—ERIINR 91 FMK. BRIETHZSHE I T AR RO RISl 5

PE, WEACRAR LSS /N, A kit —D5g%.
2 % 3 MR

[1] ROWE R K, KACK G J. A theoretical examination of the
settlements induced by tunnelling: four case histories[J].
Canadian Geotechnical Journal, 1983, 20: 299—314.

[2] LEE K M, ROWE R K, LO K Y. Subsidence owing to
tunneling I: Estimating the gap parameter[J]. Canadian
Geotechnical Journal, 1992, 29(6): 929 —940.

[3] LOGANATHAN N, POULOS H G. Analytical prediction

for tunneling-induced ground movement in clays[J].

[10]

(11]

Wi 3 HT[D]. Ll [FIBFRAE, 2011

. T TR 5 S PRI K BERTFT[D]. B
HIT K, 2005.

PEE, SlE, SRAETE. T TIRB)X AR
B SSEA M), A 1 2E S TRE2A4R, 2003, 22(4):
601—605.

FANG Ying-guang, MO Hai-hong, ZHANG Chuan-ying.
Theoretic and testing analysis of soil deformation in the
area of disturbance caused by pipe-jacking[J]. Chinese
Journal of Rock Mechanics and Engineering, 2003,
22(4): 601 —605.



