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New method of determining design parameters of inclined shaft for
oil-gas pipeline crossing along soil slope

WANG Zhi-yin', YUAN Hong-hu', WANG Yi', ZENG Zhi-hua’, MA Lan-ping’

(1. Betjing Key Laboratory of Urban Oil and Gas Distribution Technology, China University of Petroleum, Beijing 102249, China;
2. China Petroleum Pipeline Engineering Corporation, Langfang 065000, China)

Abstract: Based on the stability analysis theory of slope, a new method of determining design parameters for traversing the
loess gully or slope in pipeline well was presented. In the method, the stability analysis was firstly carried out to find the
shape and the position of the potential dangerous sliding surface of slope. Then the design parameters of inclined or vertical
pipeline well, such as the safety cut, the length or depth and the limit obliquity of well and the length of horizontal opening,
were determined. The corresponding formulas for calculating design parameters were established. The results indicate that if
only the pipeline well is located outside the potential dangerous sliding surface of slope and the construction influence is fully
considered, the excavating effect on the slope stability and the pipeline safety can be neglected in theory. The new method is
useful and of shortcut, and it can be used for determining design parameters for traversing the loess gully or slope.
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Fig.1 Structural form of pipeline inclined shaft
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Fig.2 Relation between inclined shaft parameters

and slip surface

AR 2 PR A bR 2, AT 5 A e S R 9 3l
T PR 7 A

(x = %0,)" + (¥ = ¥0.)" = RG,e (6)

BT RGN ToUAR 1) % 28 SD @itk i3 S(x,,y.)
= 8(0,h,) , H5 » AeARBHAII AR g o, WIEHEL SD 1Y
TirEN

y —y, = xtan a. (7)

HI T HZ SD 58 AE I fa R 1 sl A YT, W EK 7.
A (6) M= (7) FHALmTE 2
(1 +tan’a)x” +2(y.tan a — yp tan a — x,, )% +
Y. =2y, = 0. (8)

P HZk SD S5 e R e i sl R — M,
A B 2T
(ytan a — yo,tan a — x,,)° — (1 +tan’a) (y, —
2y0,)y. = 0. (9)
y. =—h HCHIE, FHI, B2 (9) ATfEH tan o

T, G 2 Pron JUf ¢ & a4 2RI 1
SRR E AR

D, = (H -v,)/tan a — Hn. (10)
FUFK Y
SD = (H - y,)/sin o (11)

A, D Hon, SD 535 RIE I 53 4 405
B B EBCRA R

o FEFI R FF0 T w3 1 LA — 5 Y
(5, A IR T 2 42 R AUEAE 1. 0 MHE I,
KT R RE VEIRES , AL R, AR
LRSS B AR R R A R AE IR S
YT W R XN ) TR B B L R, 2R
(10) KB W

D, = (H-v,)/tan @ — Hn + h_. (12)



- 108 - FE B K FIR(ARAFER)

2010 42 A

AP A, d1(4) BiE

X5 P A IR 25 A A2 24k 1) 320 3 TR )
fegi sk omik B ik SHRIEAE S G I sl , (H o]
S BB T 12 500 i AAD o3 35 A 3 P 3
S, 308 2o 9 JRE T T 0 5 E SR AN W TR, 4R 2 i
FORZS I B A B R v s 0L B SRR
IR ST VA E B S S Bl T ey O A, TR RS
AT 58 AR 1 R SRV S BT S R R
2o F 2R RAE 77 12 W R T 3 10 G20 %) L AR 3
FHBGE , HouT AT 82 2R A M3, PR e P A 14
T Sl ] RESE AU AT AR, o m] e i 2 AR IE
VU PR T 2l T ZEL R, R R T AR R B B X LR
[ 3 2o R AR AU 21

3 KBS

LSS/ L0 vy T M < VA s B/ VB |
AR 2 BT P Y I T B RS ) A S
B X A AR PG TRE ST, B R R R T
SR AU 5 2 280N R 1 PR Rt
TR R (W) 4 1.5 mo Y3 B ik
FHE AT L2 2R B 53 ] 42. 05,32.94
m, B4 103,86 F197. 13 m, R 43 510
33.35° F136. 00°, 42535314 120. 566 i1 130. 194
m, JF YRR A BRS3 R (- 44. 464 m,112.068 m) F
(-54.867 m,118.068 m) , %4> %0554 0. 999
1. 016 AR 3 B M v A EE B 5 vk Ry I 1 42
AP B AR N 55.53 m, R 35 O 115,83 Al
115. 92 m; & H-i £ 43 51/ 28. 80° F128. 78°, i
484350 106. 351 £ 106. 345 m, 35 iR [&] O AL R
Ay (=29.372 m,102. 215 m) F1( —29.352 m,
102.214 m) , 2R 50075 1. 01 F11. 032,

&1 HALM5HFESH

Table 1 Geometric and mechanical parameters

of gully
Wom o WK Wif AEy/ B NEEAM
H/m L/m B/(°) (kN-m7?) F/kPa  ¢/(°)

VU 54.09 65.20 50.42 17. 400 46.27 27.28
Ry 52.81 77.10 48.96 17.754 48.91 26. 35

H T AR R PG B 1 AR T T 5 B R 1.5 m,
W (4) 4538, AF 5 R EEE 94 3.0 m,
T Ak 5 90 I A - B 85 O 4,56 m( ZR3E) AT 5. 46
m(PE) .
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