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Experimental study on friction coefficient of MGB slide—rail in immersed
tunnel final joint of Shenzhen—Zhongshan Link
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Abstract: Underwater push—out docking method was adopted in the final joint of Shenzhen—Zhongshan Link immersed tunnel,
and the MGB slide-rail was used as the bottom sliding system during the push—out process. A test structure with the same load
as the construction site was established in order to analyze the structural stress. The friction coefficient between MGB slide—rail
and anticorrosive coating in final joint of Shenzhen—Zhongshan Link under different construction loads and lubrication
conditions was studied by using the test structure, and was compared with the friction coefficient provided by the manufacturer.
The research results indicate that the friction coefficient of MGB material decreases with the increase of load. The static friction
coefficient ranges from 0.181 to 0.266 in the case of dry friction, and the sliding friction coefficient ranges from 0.150 to 0.226.
The friction coefficient under water lubrication conditions is smaller than dry friction, and it is related to the contact interface. It
is recommended to test the friction coefficient based on the actual load and friction interface conditions in engineering project.
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Fig.1 Schematic diagram of final joint construction
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Fig.2 Schematic diagram of slide-rail section structure
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Fig. 3 Friction coefficient test structure of slide-rail
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Table 1 Friction coefficient t measurement results

(dry friction )
WEmAEAN | HEEERE | BREAEAN | WS
170 0.266 164 0.226
343 0.250 342 0.191
676 0.213 673 0.161
851 0.182 847 0.150
932 0.184 930 0.158
1010 0.181 1007 0.151

*2 EERHNELR(KER)
Table 2 Friction coefficient measurement results
( water lubrication )

BEEMEAN | REEAR | BN | SRR
201 0.223 182 0.149
398 0.169 376 0.127
608 0.147 574 0.116
785 0.141 761 0.106
1025 0.138 1015 0.110

x3 EEBEZRFNELR(GHER)
Table 3 Friction coefficient measurement results
( oil lubrication )

BT /KN | R AR | T EUKN | ISR R AL
314 0.106 313 0.095
532 0.089 531 0.088
764 0.084 762 0.084
1014 0.086 1013 0.085
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Fig. 4 Friction coefficient test results
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Fig. 5 Load change duration curve of oil lubrication test

MIE S T RUE H, FEimiE s o0 T e B



2024 455 2 ] Wi, 45 BETEE DS IR E Bk MGB TR R B0 5% < 47 -
B 35 532 B 3 AR KO T T 0 ) AR Ak A (21 HPRIPR], JRHT A PO VAR 1435 KRR AR AT 22 11 B

N, R EE A RS T B AR R B 2E AN
32 5 REHEFZHT

MG MGB |~ Bk, %™ e =& (T4,

KA, W) TOUT BB REUE/), T HAA 253
PR R B 22/, TR EE R I 0.045~

0.065, KAMEEEZRELA A 0.022~0.04, WK

FEEYE ZHZH 0.016~0.03, KR K IEEHE 25
WA X 5], (H2ZRA K,
TrEAE IR, T ORI A B R EOF AR XS

PR EE B S R R B AT X 4y, R U B R A
A, ARTEE FFRE GB/T 3960 —2016( ¥ K}
Bl BE PR PE R I T M, I LS5 SR MGB
MRS 45 S 8IHIE A0 50 28 2 18] 1) 1 30 R 48 R
o ARBIFFE A B 0 2 T Aer 2R AVE T B R
BEBIETRIZ S MGB MBI A BE4 R 5, BRItk —
BAFTEZER], WeAh, BIFFE R 0% T A RN 7 1
2Rk aE A I H A E AL, Sk
—F, AT LIIA A IR i 06 5 R m 4 e i B
G B 10
4 LB
b R 3 R Sk T B R I

5, ﬁﬂuTzEmm

1) MGB MW EEIE R BT A EE AR,
BEAE fr B IG A0, R EE I AR BN B R R Y
BN

2) TEELAR KT HEH B B T AR K
5k b T EESEAR LU BRI R EOA sl )N

3) JHIEWE T OL T B R BRI,
0T TR R Bh BRI R LA K.

4) MGB BB K45 10 BE 8 R B0 AR Al [
PRTERFE S IR ES 5, FEANRE SBestpr T
R AR AL, IO RE BN T
RIEABFFE AT LA, B R RS fr g /NG o,
FEON B T 5% a5 R 1 TR AR 0 037 o7 2
2 ik TFLT 2% 1 5 BB A 7 R A8 R 50
S &30k
(1] 4 SCEL, R A, BRI, 4. VR Pl i AR R - AT b

PRBLER]. T EE S A5, 2021,41(3 ) :35-40.
JIN Wen-liang, SONG Shen—you, CHEN Wei-le, et al. General re—

HAME s

view on overall design of steel shell —concrete immersed tunnel in
Shenzhen-Zhongshan Link[J]. China Harbour Engineering, 2021,
41(3): 35-40.

(3]

(4]

[5] FZ=

[6]

(7]

(8]

9l

[10]

[11]

i3k TARE PR FT. PSS EE %, 2013, 33 (3):63-65.

QU Li-li, GENG Xin-lin, FENG Hai-bao. Sliding boards to launch
large concrete components for construction of Qinglanshan crude
oil terminal[J]. China Harbour Engineering, 2013, 33(3): 63-65.
ZEAE, T [ I T T A e 2R B I AR R i
(). TP EE S, 2016,36(6) : 15-18.

LI Mei, GAO Wan-guo. Method for structural calculations of block
slipways for heavy industry base in harbor areas[J]. China Harbour
Engineering, 2016, 36(6): 15-18.

WG , XAk, 200U B ALY TR AR 1)
1%.2015,35(7):100-104.

CHEN Wei-bin, LIU Yuan-lin, LI Hai—feng. Pushing technology

R

of super large immersed tube[J]. China Harbour Engineering, 2015,
35(7): 100-104.

S XUSR, s L. RS T ARt 2 5 A Ak 0. o s
W ES,2015,35(11):49-51.

WANG Li, LIU Ran, FAN Zhuo—fan. Selection and optimization of
push plate in large—scale immersed tube[J]. China Harbour Engi—
neering7 2015, 35 (ll)' 49-51.

BT TE R AR ().
*lﬂ?ﬁ‘(%fil’i,mli%ﬁ):85—88.

YANG Hong, WANG Li, LIU Ran. Pushing technology for prefabri—
cated immersed tube of Hongkong-Zhuhai ~Macao Bridge island
and tunnel project[J]. China Harbour Engineering, 2015, 35(7):
85-88.

SIS, A% B, ARG KB T R 1 ToUHE T 223 B4 ()
s, 2015,35(7):120-123.

PENG Xiao-peng, LI Yang, LI Hai-feng. Selection of pushing

1. H e

schemes for large—scale prefabricated member[J]. China Harbour
Engineering, 2015, 35(7): 120-123.

HAkVE 5%, EBOC, S T BOk B AR IRTRIRAT R 4
ZRAHITEL). h R, 2022,42(12): 13-17.

XIAO Ji-tao, YANG Ji, WANG Dian-wen, et al. Comprehensive
study on bottom sliding system of segment—jacking method for tun—
nel closure joint[J]. China Harbour Engineering, 2022, 42(12): 13-
17.

IRRPES , BOT-, FU, A5 RS JEREM. 5 AR Jb et i AR
At 2018.

WEN Shi~zhu, HUANG Ping, TIAN Yu, et al. Principles of tribology
[M]. 5th ed. Beijing: Tsinghua University Press, 2018.

TRV BORTE,  E JE. TRBES Sl s =LA
AR ). £ 4 AR 2019(3) 1 15-17.

LI Hai-tao, HOU Xin-ying, BING Yu-long. Engineering plastic
alloy application in rail MEWP[J]. Fiber Composites, 2019(3): 15—
17.

GB/T 3960—2016 , Wk} 3 Sl 5 S0 I ¥A(S).

GB/T 3960—2016, Plastics—Test method for friction and wear by
sliding[S].



