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Analysis on settlement of cable trench engineering in soft soil area

LIU Yan-ping, LOU Jia-yue, LI Yi
(Zhejiang Huayun Electric Power Engineering Design Consulting Co., Ltd., Hangzhou 310014, China)
Abstract: In order to solve the problem of uneven settlement of cable trench engineering on soft soil foundation, a finite
element model of soft foundation treatment was established based on a submarine cable landing project in Zhoushan.
Combined with field monitoring, the finite element model was validated and the settlement results of soft foundation in
the later stage of different treatment methods were predicted. The results show that the settlement of the typical section of
the sand pile treatment section will reach 102 mm. The settlement of the typical section of the plastic drainage plate

treatment section near the middle line of the road is the largest and will reach 308.2 mm. The analysis results can provide

a reference for controlling the subsequent settlement.
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Fig. 1 Settlement observation point of cable trench (Unit: cm)
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Tab.1 Recent cable trench settlement of observation points
in the land cable section of Yushan project

M g5 R E MmN g5 R E/mm
DJ1 3.2 DJ10 328.8
DJ2 15.9 DJ11 215.0
DJ3 57.7 DJ12 110.2
DJ4 1125 DJ13 127.9
DJ5 154.9 DJ14 186.5
DJ6 211.8 DJ15 240.3
DJ7 70.8 DJ16 458.2
DJ8 2415 DJ17 394.1
DJ9 272.1 DJ18 282.4
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Fig. 2 Settlement curves for all measuring points
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Fig. 3 Differential settlements at the bridge frame (sand pile
treatment section)
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Fig. 5 Scene of differential settlement of bridge cable trench
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Fig. 6 Schematic diagram of the cable section of the bridge
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Tab. 2 HSS soil constitutive model parameter table
Hh 2 A R yI(KN/md) c’lkPa pl° Eso/MPa  Eces/MPa  Eu/MPa Go/MPa m
FRETAYE TR I G 17.3 3 25 25 2.5 125 25.0 0.8
RGN 18.8 1 28 9.3 9.3 40.0 80.0 0.6
KEH FLR+ 18.4 6 28 9.98 9.98 49.9 99.8 0.8
IRETD TR 18.7 1 27 10.0 10.0 50.0 80.0 0.6
KK R+ 19.2 5 28 7.8 7.8 38.9 78.0 0.8
WD 16 0 33 35 35 105 175 0.6
*3 EBER-ERLEHEFMERSHR
Tab.3 MC soil constitutive model parameter table
LEMI TR 7I(KN/m3) E/MPa v’ ¢’lkPa ol° Rinter
A 20 400 0.15 30 33 0.67
waz 20 100 0.10 0 40 0.67
AR 18 35 0.20 1 33 0.67
k= 17 35 0.20 1 33 0.67
BS54 2 22 40 0.20 10 40 0.67
4 MBI 3.3 EBRHPKIRAIZE
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Fig. 9 Settlement curve of calculated and monitored value of
sand pile treatment section
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Fig. 10 Numerical simulation settlement curve of each
working condition

50
—— i HAE
0 —— WEIME (DI8)
—— EIME (DI
-50 —— WME (DJ10)
~100 |
£
= ~150 |-
HIES
+ 200 |
—250 -
-300 -
-350 -
" Il " Il " Il " Il " Il " Il " I}
0 50 100 150 200 250 300 350

I A]/d

11 ZRHPKRCERER TR S SN St 2k
Fig. 11 Settlement curve of calculated and monitored value of
plastic drainage plate treatment section
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Fig. 12 Numerical simulation settlement curve of each
working condition

4 & 1

AR o L AR AD teF  AE Ack B 5 ) HE AR AR Ak
PREL 2 A MY AT VR B A, BRI M T
46 8 [l 25 e U AN BL T, A3 AR SRR

(1) AT Ab 2 B i 78 I T 5 Kt B 2 AR TE 3

A G o MRHETHEL A ST, oA Ak 3 R i AR by
Y BT PR 102 mm.

(2) BUARLHE K AR S 28 W T S5 KT R AL TR
P . BUE B R BRI A DIL0 W AR T
Foe it 2 I TR0 A R IR 35 . AR HE T H B 45 AR T
DU, BERFHE KRR A 2 3% k. 78 D T e o = B R A A
AP SR X g, P i 2R B I R A BT A
K, 1% 308.2 mm.

(3) MIETHHE LR, A AR HE B 22 7T
Fedlls Rrasfiin. X THELCHZRIIER
23 cm, TN ZE BTk EEE 0 20.6 cm A4, N T
BT RE e K 22 TR 50 em. 7 J& B2 [ 245 T 1%
AR, RER TR M. 98D B T @ AT, UL
B R X B ik v i m R A 3 55 07 AT b 3
TIAMEMT AL SR 2 DT BOR, WM SR H =2k
AFIFEI, D11 Wil 55 D12 Wil f 2 1) 25 S

1K 26.2 mm/m, 5 SRR SRR NI .

SE Mk

[1] %EE, HImE, BSE, &% Gl TR
TREFH R R[] A ERBR N AR,
2012, 8(10): 23-26.



5]

RV, S, B3 X SR TR 0 371

PAN Rui-chun, HUANG Rui-zhang, ZHOU Xin-nian, et
al. Research progress in the selection of soft soil

foundation treatment schemes for road engineering[J].

Journal of Highway and Transportation Technology, 2012,

8(10): 23-26.

[2] @M, AFR, BRI T S AR ST
B P F BRI 7E[3]. L PE SR, 2016, 42(31): 131-133
CAO Jian-wei, ZHU Si-cheng, PAN Shao-liang. Research
on control measures for uneven settlement of cable ditch

(& ]

in soft soil layer[J]. Shanxi Architecture, 2016, 42(31):
131-133.

[8] ZEtE, HRF, 615, 5. i 220 kv X, A%

FHL 25 SOE R B Y T R A L[] T 0 U 31 2 B 22 4R
2014, 36(S1): 128-134.
JI Shi-chao, YUE Ling-ping, YU Qiang, et al. Analysis of
pipe ditch dettlement in 220 kV Xingque and Erbai line
cable reconstruction projects[J]. Journal of Huzhou
Teachers College, 2014, 36(S1): 128-134.

(EHhFEREMTIZSIHRITRE) EMET

(7% SRl TAZ S A4 i 3 ) (WK
AL, 1993) HiRR 20 ZAERMSR] T TOREE
IR . 20 22 4FR IR E AR TAE @ bus & 8, %
S H R 2, ADBEE i AR G
HETRE. TR, A/ A IR MRS P . A
TENTE, EH—MRNEM EHARS TE
PR o BF RO S — RR IR 1R 26 HEAT THEAT S #h7e
eI, UGPSR S 723 259 R H 1 106 %%

(b 05 J Bty T2 S F 4 1A A ) (3 —hO
ssk T e 2 e Stk TR AT B 3 2% R
TSI 2. TR SCSRIER I, 4T, JF
RATReEFE R il TATHR 5okl ARG 3
M (D A SEETERG () WEPERT
=5l () KT TERL . ERTE.

(b 05 R Bt T2 S F 4 1A A ) (3 —hO
W25y 30 NEkar, aralh: (LD 4625 (2
TREHR KB (D AL (4 ZERIRK;
(5) JRAR;  (6) LREME; (7)) BiE
PERISI:  (8) Nofi; (9 fiEsAIAEH; (10D
4k (11 Prsdomps; (12) AW, (13)

PRI
. (16) JRILAM;

(14) HhFEAE A7,
(17) HHEHhHE;  (18) fikk
i, (19) Mt (200 ByEEE: (21 4
TR AR (22) R (23) L)
(24) BT TRESEK, (25 HTFTHE; (26)

(15) HuH: At

FHANLEEERE,  (27) HREREREPUE, (28) LT
HRAEL  (29) MESE TR, (300 HAth,

(772 Rl TRESE Y A4 3l i) C25 RO
FOERR, B EAEAR . PR SR
FHiE L, EERAEL. AE L WL 5
AR KA. BRARERL. et
G N | S L N NG ) 2 eGP DN
FVMIEZ 5 T A SR SR L . S AR T
E o AT S A 2 5 i R IR AT 31 1 WL R S Al
T o TR T O RIS ATR R 3R, RiK S
AN R B AT B HERR . RO S5 T 2
TAE, FEBERIREGH .

T2 AR, AT b S A SR AAS
AL, HOEEFE R IE.

SENRFS



