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Mechanized Design and Construction Technology of Shenzhen-Shantou
West Expressway Super-large Span Tunnel

ZUO Xiaowei

( China Railway 11th Bureau Group No.4 Engineering Co. , Lid. , Wuhan, Hubei 430073, China)

Abstract; To ensure the safety of super-large span tunnel construction and improve the efficiency of
tunnel construction, data research, engineering analogy, theoretical analysis, numerical simulation, and
other methods are used to study the construction method, large-scale construction equipment selection,
and support parameters of super-large span tunnels based on the engineering example of Chengzishan
super-large span tunnel with two tunnels and eight lanes. According to the characteristics and
requirements of tunnel excavation sections and mechanized construction technology, the construction
method , large-scale construction equipment selection, and support parameters of super-large span tunnels
were studied, with safety and efficiency as the evaluation benchmark. The design system of the
mechanized construction method for super-large span tunnels based on the lithology distribution around
the tunnel was proposed, and both the applicability and feasibility of the design system were verified by
numerical simulation analysis of the actual projects. The results indicate that the stress and strain caused
by construction are within the acceptable range, and the design system is reasonable and has the value of
popularization.
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Fig.1 Comparison of deformation of two construction

methods under different medium regolith thicknesse
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Table 1 Applicable construction method based on the lithological distribution around the cave
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Table 2 Design of construction method of Chengzaishan tunnel
(A K /m HEYR/m Tk FHE=x A
229 4~44 XU BE e e 1 s KGR 3 E BRI T A XUk T B BRI T XUk
prig b 125 49~75 CD % PR 32 R XU E- 32 5 15m, Rl AU
254 =75 ElIRES T8 B L TR, BERB AL P XU AR )2 5 > 20m
i £ 1 040 — EXNE1IR7S R 2
356 =115 =R R
H 1 172 47~115 CD & AL
140 4~47 XU BE 3 12 SRR, H ~ ORI A o 24—

0L, 454 AR MBS T TP 2006 13T 6 JE BRI 7E AL
AL G T N T T 00 F 45wk PR 1] B, 5148 2
R HHE T 2500 6 PEAS 5 B% 38 1 S ,
6 A5 % 35 7 HLA AR TR0 T T B A0 T 309, %ot
P2 RN IE] 2 R, SR FAHUMAL RO HE T, 2k bk i
T ORI R R A, LASRAT L R I R 4] SR
FHHLBRAC 2 R T (W3 3) , B 7T i 24 6
AH T, A 5 R RS T R 2S00 42 TR R A AL

PO I B A R b S

Zone
Colorby:Group Any

[N

ST CR ARG~

PR EHE T ..
35 e B3 WMEESHITEER
30 269 255 83 206 B Fig.3 Calculation model of a double-sidewall pilot pit
257 216 493 208 216
R 90}18.2 194 . n . N
B BAEASAL B 32 I L g 9 R GE TT42 07 18] (y il )

s R 100m TR TEAR 1] (2 41 ) B 154m  T7 BRI 188 5
;ﬁ%ﬁ% SRR RIEL R BT B 121 (2 ) B 81m KT 3 fieBs [, D)) 24 2 &

= RN WAL W& 3 S 17 DL IO AT A L I8 %
B2 #UHMUEISAIELSTHRLE BRETFEE LA 2m o 1, T — 4 B E i
Fig.2 Comparison of the total construction period of TR B FT A . 45 R4 3 A TEFF D 6m
HEAT— U 10m RTS8 T, BTSRRI N 4m,

mechanized construction and manual construction

2.3 HUALHE T S S8kt

KA FLAC 3D DBl PO 2258 43 25 X% iE vV, Y
S AT T U T Sy 9, A Ny = AR (R AR AR (L
3)  AEEHDLRR T AL T U BE S B 32 3 42 B T

XU BE S g N ) it T AL BE AN 4 F 7, 44 Bt T
AHROHZ S RO HEP R, BAR B RA S

R RS B 5 7 3 4 A T X T U0 1] 4
it e Z B AT BN, TR O B 2 1 i A R R Y

AP B S e T R b (BOKBYRIAERARY) SRS S B a2 A

x3 WHAUBREXREIRESERE

Table 3 Large-scale construction equipment configuration of Chengzaishan Tunnel
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Fig.4 Construction steps of double-sidewall pilot pit
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Table 4 Comparison of advanced pre-reinforcement schemes
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Table 6 Support parameters of mechanized construction
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Table 5 Comparison of measures
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Table 7 Numerical simulation results of double-side wall guide pit method
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Fig.5 Variation curve of displacement around

the hole with the process
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Fig. 6 Variation curve of the axial force of the

system bolt with the process

BB T BT A e e an i 7 s, i
P 7 m] T AL R AU e 1V T /N R TR
PN FIEL, 5 B B B AT AL 65 I A A AT s
R, P S GBI 5 SR 0T A Wi 4 A 8 i ) 4 T A
F 0 F oo R e AR, b & B SIS A2 b 5 B
BIIAVERAT K, b B A X 2 X A i A
PR

5

CELEHBE 50 port
£ 4 . %?ﬁggﬁ £ 40 vt
2 X C HFGHEE S '
R v « R 30 .
ﬁ 2 L] ?‘ o .
i, B 20 % LGB
K1 K L EH A a
= E 10 “F LAY
o B, ot SHTENS
1234567 89101112 1234567 89101112
TF TR
a JKPLRL S b KR

B 7 AT R BE T L 2%
Fig.7 Variation curve of lock pin anchor

stress with process

WS Jhe 5 - 1 ) Bt T AR A 2 A 5] 8 T
ERNESIR I Ao A BB RN B - N A
TR T HET, A2 22 Y0 & B T2, S OB
JIPRIECT W SRS TR 2 s 53— J7 T, WA IR
BE T I KRN AL T b BRI Bl T 45 223
R, F-v ] SECFI T 42 57 v IR, W S5 YR 5 1 e R

TR,
4 ZHiE

LR BB AU I A L2 I 37 S B DR i T
TSN ST VAR B A AT 3 2 Y LY BT X AR



5 54 8

168 it A (30
14 501
£12r a.j(s):
EIO- 35t
2 R3o0f
2 08F 2551
z fz,o-
WOAG' w15t
04f 1.0

1234567 89101112 1234567 89101112
I K
a KBRS b KR T

8 MISHREET M ARET Ik

Fig.8 Variation curve of shotcrete stress with process
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