F3BFE3IM R | 2 Vol.34 No. 3
201343 H Rock and Soil Mechanics Mar. 2013

XEHS: 1000—7598 (2013) 03—0757—05

AMEMEMHERITESLN S

Mo b kTR, BoRE G, BRE, Ewak’

Cl. WrRHE R EART R e, Wirg W 411201 2. K% HhERRLE 515 REEbe, Kb 410083;
3. WIEIIR T AR EAR TR, WM REFH 4130005 4. hE@HEEHBEHRAT, Jbx 100161)

BB EE R PUR R TR TR T B AN S 38T WU S E S B R SIRBEIE T T aE E S
DTk, AR A DV AT 5 RENRAURYP R E . AEVEAN 0T T I Pt B e D v S R IR ]
G2 J5, &8558 RS RV EE, feth T oot Mo B S D SR A, JF9'S MATLAB P& oH S caE Fg 24
BB SR B T BN, I T BUR AR )y, AT S S AR R R . KPR
VRSO P B 148 I FH Tk B s i o s ol R PV TOUES TR e, TSN [RIR EE R PAR KA T ), v 55 Sl
SERUATHARL, RS [EHe AURYD S R TS 45 SR AR TS, Sl B v S5 SRR R T SE M, & & TR T
k5.

K OB A ERIONE DU EELISD W REE; RPRENS; SalkRE; ST

FEISHKS: U25 XERFRIREG: A
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Abstract: Theoretical and experimental analyses are conducted for the pipe jacking force of the great depth pipeline in pipe roof
pre-construction method. The pipe jacking force is closely related to the vertical soil pressure. Reference to the calculation method of
vertical earth pressure in tunnel excavation, there are two kinds of frequently-used theories to calculate vertical earth pressure in pipe
jacking, i.e. M. M. Promojiyfakonov theory and Terzaghi theory. After analyzing the adaptability and defects of the two kinds of
theories, new modified theoretical formula based on M. M. Promojiyfakonov theory and Terzaghi theory is got to calculate vertical
earth pressure; and MATLAB program is written to calculate the numerical solution of new modified theoretical formula. Both the
soil arching effect and the holding force under the arching of soil are considered in modified theory, which is more consistent with the
actual soil deformation. M. M. Promojiyfakonov theory, Terzaghi theory and modified theory are used to calculate jacking force of
two pipelines at different depths in pipe roof pre-construction method of Xinle Ruins Station of Shenyang Metro; the calculated
results are compared to the measured results. It is shown that the results of M. M. Promojiyfakonov theory and Terzaghi theory are
much larger than the measured values; the results of modified theory are slightly larger than the measured results. So that the results
of modified theory are more suitable for estimating pipe jacking force of great depth pipelines.

Key words: pipe roof pre-construction method; pipe jacking force; vertical earth pressure; M. M. Promojiyfakonov theory; Terzaghi

theory; modified theory; measured jacking force
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Fig.2 Calculation sketch of soil pressure
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Fig.3 Calculation sketch of confining pressure
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Table 1 Parameters of pipe and soil
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FE /mm /mm HZ /m /(N/m®) c¢/kPa /(°)
B1R3B 2000 20 RS 135 18.8 3 30

W2/ 11B 2200 22 BRE 298 18.5 3 35
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Table 2 Jacking force per meter by different theories and
measured results (unit: kIN/m)
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SESF A 35.0 15.1 16.4
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Table 3 Jacking pressure per meter by different theories
and measured results (unit: MPa/m)
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Fig.4 Jacking pressures of pipe 3B by different theories
and measured results
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Fig.5 Jacking pressures of pipe 11B by different theories
and measured results
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