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Abstract: Excavation can induce the settlement deformation of adjacent buried pipeline. Obtaining the
deformation is of great significance for evaluating the normal use and safety of pipeline. In this study, based on the
elastic foundation beam theory, the calculation formula of the settlement displacement of buried pipeline is
derived, and the influence of the two parameters of the surface center settlement and the calculation length on the
settlement displacement of pipelines is emphatically analyzed. According to the geometric relationship between
the buried pipeline and the edge of the foundation pit, the calculation length can be used to divide into five
working conditions. The rationality of the analytical method is verified by comparing with two cases. In the case
of excavation in Beijing, the spatio-temporal variation rules of settlement displacement of buried pipeline were

analyzed. The results show that the variated trend of the calculated settlement displacement in different periods is
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consistent with that from measurement, but the calculated value is slightly higher than the measured value. The

surface center settlement has a significant influence on the pipeline settlement displacement. larger input causes

more concave settlement curve, and smaller input leads to smoother settlement curve. The decreasing rate of

settlement displacement increases from the central point to end, and decreases near the boundary point, with the

range of about one tenth of the calculated length. The proposed method in this study is conservative in the

evaluation of pipeline settlement, which is a supplement to the existing settlement calculation theory of buried

pipelines, and can provide a important information for predicting the distribution of pipeline settlement in the early

stage of construction.

Keywords: foundation pit excavation; buried pipeline; settlement displacement; analytical analysis
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Calculation length under different working conditions



2024 4F

JER, G RGO A2 R b M AT AR TR A RS T AT - 153 -

Vi Y [ R A AR, TSR B AT 4 DR X 9E B Y
M S [ PAY 7 768 4 S o K B BEUP

T M 3: JBTH LI AE HLR, 5L AN F1T, (L
B DX 3 T P A A 2, DU B A T e B X
B 5 M 3 B P ) 4 4 S B A B U

T 4: JEYTH L N HEL, SELATAT, VIR X
B B3 B AR R 04 4, DB R UL O 32 5 T
B S PR K, (HAF Zhon B M R DURRE 5
A I I AR ESCHRE K

T M S: JYTH IR AE HLR, 5L AN F1T, (BT
e DX 0 L PN U AN 8 00 4, D 30K 2 B[]
FE Ry 32 5% ) B (0 45 2 SE PR B, 48 2ol b7 M 3R TTT
o [ A, 05 Az 00 AR 580 oK o

AR AR R G R B LA PTRE IX TE R S BN 2 R
Wi 1) 457 £ SE PR A B SEMEA, SEARF 5 S0 1T A 3 A
W 9 52 BR T 00 o AR SCHI 2 1) 807 T b R A
HGTih & 5E LA T2 VAT, SR TURE X A R
BEM 18.49 m.  BERE 1 55 GX02—GX09 Z FE BT Y
KEEES A 14.55 m, #RAEDTRA X 56 B2 Bl N, A GXO1
T 8 S L, PR AR TR 2 0 v A S R T
3MFE M. b LT AR AT UE Y 150 m,
THRSE R A

4 ZHig

COAR Y 3k o SR 22 i, 4 5 1 3 1 8 2R DI
DX B it £ 07 R AN B A 0K 5, o 5 s A 41 ke
FEYGE 1 BT 7 VR G B . JE X e T AR R A
AN T it T st 30 A A e DL O A, SEINE S T RE )
B BAE, BRSO AR A A4 751 R 400 25 P B B T
TR AR TS LR A BT L RS

(2) i A Z B o X L DURE R B2 R R BN, o i
R, R S BT S F% S W R, 6 /N, LR A % 1
222, T O A IR AR T 000 AR a1 o f 1P
I, 7 BT S e ], 0 E 2 I R L o
O AT AT BETE A LRt AT X8 S R B i ) kR R A 2
WA LER.

5 #iW

XoF TR DX 5 1R A BU(EL, 07 R 9 A8 2 3 bt
NGRS HIE, BREETTIN R 58 AT B BARDIR S
B, A8 2 a3 A1 AR DX R i TRl IR, 333K B IR
{EL D LI X5 2 Y 1R PN R A R S PR B o TR IX
AUHEAE TR 38 AR, 358 B2 WLy LR X538 B 3

PN 32 5 WA A 2 BEAY SE BRI B, EL AR B D S A 2Pl
75 iy 3 T AL IO ORI P R R o XA R R T
JE AT HEAT 28, IR D TR R IO A BB AR
i, SR XA SR LI R K X — R A S 8O0
BT, A5 R RAT A LR . ISR ARE Jemp, n]
MR IX — 23 R BAT - BOT R, IRIETTH R 45 R
[ 3

2 E @k ( References ) :

C1] ZEmf, sRIGME, P08 BEBT T 420 J& 30 b 8 4L 5%
Wi BF 5 SR K R B (0], 35 RO SRR 2 22 4l 2015,
32(4): 13 = 18. [ LI Xiangqun, ZHANG Zhaohui, SUN
Chao. Situation and prospects of excavation impact on
adjacent underground pipelines [J]. Journal of Jilin Jianzhu
University, 2015, 32(4): 13 — 18. (in Chinese with
English abstract) |

[2] DONG Yuepeng, BURD H J, HOULSBY G T. Finite-
element investigation of excavation-induced settlements of
buildings and buried pipelines [J]. Journal of Geotechnical
and Geoenvironmental Engineering, 2022, 148(10):
04022072.

(3] ZRE, ¥LIr, #Em. WRSUITZSEIG T T
R BT (1), Tl = 55T, 1999, 29(11): 36 —
41. [ LI Dayong, ZHANG Tugiao, GONG Xiaonan.
Analysis of the displacements of buried pipelines caused
by deep excavations[J]. Industrial Construction, 1999,
29(11): 36 — 41. (in Chinese with English abstract) ]

(47 22LErg, PN 48, AT A 3R a8 205 | e 400 2 410 ot A
W E AR T L] 45 £ 1%, 2015, 36(2): 305 — 310.
[ GONG Xiaonan, SUN Zhongju, YU Jianlin. Analysis
of displacement of adjacent buried pipeline caused by
ground surcharge[J]. Rock and Soil Mechanics, 2015,
36(2): 305 —310. (in Chinese with English abstract) ]

(5] 220 BELTIF4Z 51 4R IT 4 LA T8 /Y BRI i AT (],
MR 25 0] 5 TFR24R, 2014, 10(2): 362 - 368. [ JIANG
Zheng. Theoretical analysis on deformation of pipeline
caused by adjacent foundation pit excavation[J]. Chinese
Journal of Underground Space and Engineering, 2014,
10(2): 362 — 368. (in Chinese with English abstract) ]

61 ZIRAE, BRaK %, FEBTIF 42 X5 &I 3w Bk G YA 1) 52 7% 5 il
M E Dk ). B STS 358 TR, 2013, 35(1):
7 — 11. [JIANG Zhaohua, ZHANG Yongxing.
Calculation of influence on longitudinal deformation of
adjacent tunnels due to excavation[J]. Journal of Civil,
Architectural & Environmental Engineering, 2013,

35(1): 7— 11. (in Chinese with English abstract) ]


https://doi.org/10.3969/j.issn.1009-0185.2015.04.004
https://doi.org/10.3969/j.issn.1009-0185.2015.04.004
https://doi.org/10.3969/j.issn.1009-0185.2015.04.004
https://doi.org/10.1061/(ASCE)GT.1943-5606.0002874
https://doi.org/10.1061/(ASCE)GT.1943-5606.0002874
https://doi.org/10.3321/j.issn:1000-8993.1999.11.009
https://doi.org/10.3321/j.issn:1000-8993.1999.11.009

behavior analysis of buried pipeline under stratum

S 154 - K SCHR TR % 2 1
L7]1 /N, BRE, Ao, 5. 5 EBE- Loyt settlement  caused by  underground  mining[J].
OISR LN BN 0], £ AR5 IEE TR International Journal of Pressure Vessels and Piping,
FAR (PP 3C), 2019, 41(6): 9 — 16. [ HE Xiaolong, 2020, 188: 104212.
YANG Tianhong, ZHOU Yunwei, et al. Analysis of [15] FEHEHZE, FOAE, TWH, 2. i HERHh &k 46 uh TR B bt 5 Bl
pipeline displacement induced by adjoining foundation pit UL AT SE (0], K SCHb B T FE b B, 2015,
excavation considering pipeline-soil separation[J]. Journal 42(3): 97 — 101. [ TONG Jianjun, WANG Mingnian,
of Civil and Environmental Engineering, 2019, 41(6): 9 — YU Li, et al. A study of the land subsidence around the
16. (in Chinese with English abstract) ] deep foundation pit of the Chengdu subway station[J].
[8]1 ZzHAO Shengwu, LI Xiaoli, LI Xin, et al. Analysis of Hydrogeology & Engineering Geology, 2015, 42(3): 97 —
pipeline deformation caused by shield tunnel excavation 101. (in Chinese with English abstract) ]
that obliquely crosses existing pipelines[J]. Arabian [16] PECK R B. Deep excavation and tunneling in soft ground
Journal of Geosciences, 2022, 15(3): 1 - 14. [Cl//Proceedings of the 7th International Conference on
(91 ZHU Jinlong, ZHU Dayong. Deformation of pipelines Soil Mechanics and Foundation Engineering. Mexico
induced by the construction of underlying twin-tunnel [J]. City, 1969: 225 — 290
[10] TAN Yong, LU Ye. Responses of shallowly buried i 52 4, 1981, [ LONG Yugiu. Calculation of elastic
pipelines to adjacent deep excavations in Shanghai soft foundation beam[M]. Beijing: People’s Education Press,
ground[J]. Journal of Pipeline Systems Engineering and 1981. (in Chinese) ]
Practice, 2018, 9(2): 05018002. . .
[11] rJaéC " 75 JE B ;ﬁ e [18]  XIEM, £ UAR. FEHr TAEFM (M]. 2 JT. dbat: g
11 XA, ZERER, BIFiE, 55 S0 Wi % 11 ,
HIELE SR, BTV, 2. JE T i TAll i B, 2009. [ LIU Guobin, WANG Weidong,
GUIr 5 R I T L A M ). Tl g . . L
Foundation pit engineering manual[M]. 2nd ed.
i, 2011, 41(10): 72 — 74. [ LIU Hongyan, LI Houen, . . . )
Beijing: China Architecture & Building Press, 2009. (in
HUANG Yushi, et al. Displacement calculation of nearby .
Chinese) |
underground pipeline caused by deep excavation based on N . R . . o
_ _ (191 ZBE R, MM, BRUEE, 45, LT R 650 T 2% o if
field test of ground displacement[J]. Industrial UK S T 5y v (], o [ T e 5 B 2
UL R T w5k ] 9 5 B G
Construction, 2011, 41(10): 72 — 74. (in Chinese with 8 :
. i, 2008, 19(4): 55 — 60. [ GONG Shiliang, YE
English abstract) ]
. N Weimin, CHEN Hongsheng, et al. Theo and
[12] a4, KA, 2 9007 . JL3 A IR DK BRI 42 38 5 gehene v
o e s . X N methodology on assessment of land subsidence caused b
VTR A I 45 ST (9], /K SCH T T %, 2021, VIORY on e ¢ oy
48(6): 131 — 139. [ ZHANG Jianquan, ZHANG Keli, excavation engineering for deep foundation pit in
CHENG Guifang. Characteristics of surface settlement ShanghailJ]. The Chinese Journal of Geological Hazard
and deformation of open cut foundation pit in different and Control, 2008, 19(4): 55 — 60. (in Chinese with
areas of Beijing[J]. Hydrogeology & Engineering English abstract) ]
= e T bk AT fts o
Geology, 2021, 48(6): 131 — 139. (in Chinese with [20]  5%Afi. Pasternak s Ak b HESUIF 2 AR Hl T 252
¢ JAN W E =Y .
English abstract) {7 507 (30, K VI 55 K TR 4 2019, 30(2):
[13] ZHANG Kunyong, CHAVEZ TORRES J L, ZANG 212 = 216. [ WU Wei. Analytical analysis of the impact
Zhenjun. Numerical analysis of pipelines settlement on adjacent underground pipelines due to foundation pit
induced by tunneling[J]. Advances in Civil Engineering, excavation on the Pasternak foundation[J]. Journal of
2019, 2019: 1 — 10. Water Resources and Water Engineering, 2019, 30(2):
[14] YU Cheng, HAN Chuanjun, XIE Rui, et al. Mechanical 212 -216. (in Chinese with English abstract) ]

miE: T K


https://doi.org/10.11835/j.issn.2096-6717.2019.117
https://doi.org/10.11835/j.issn.2096-6717.2019.117
https://doi.org/10.11835/j.issn.2096-6717.2019.117
https://doi.org/10.11835/j.issn.2096-6717.2019.117
https://doi.org/10.11835/j.issn.2096-6717.2019.117
https://doi.org/10.11835/j.issn.2096-6717.2019.117
https://doi.org/10.11835/j.issn.2096-6717.2019.117
https://doi.org/10.1061/(ASCE)PS.1949-1204.0000310
https://doi.org/10.1061/(ASCE)PS.1949-1204.0000310
https://doi.org/10.1016/j.ijpvp.2020.104212
https://doi.org/10.3969/j.issn.1003-8035.2008.04.012
https://doi.org/10.3969/j.issn.1003-8035.2008.04.012
https://doi.org/10.3969/j.issn.1003-8035.2008.04.012
https://doi.org/10.3969/j.issn.1003-8035.2008.04.012

	1 管线沉降计算模型
	1.1 计算模型
	1.2 边界条件及系数

	2 算例验证
	3 管线沉降位移分析案例
	3.1 工程概况
	3.2 管线测点布设
	3.3 管线沉降位移分析
	3.3.1 沉降位移分析
	3.3.2 输入参数计算
	3.3.3 计算值与实测值对比
	3.3.4 输入参数分析


	4 结论
	5 建议
	参考文献

