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Exploration of Double-Arch Highway Tunnel
Constructed by Single-Tunnel Method

LIU Ren-yang

(The Fifth Engineering Co. Ltd of China Railway Fifth Engineering Bureau, Kunming 650118, China)

Abstract: The adoption of double-arch tunnel escapes separating the roadbed or bridge at tunnel
openings, and makes the route inside and outside the tunnel smoother. At the same time, the double-arch
tunnel has a lot of superiorities such as suiting the landform, availing to environment protection and
reducing the work quantity. Therefore developing the construction methods of double-arch tunnel is great
significance. In this paper, the single-tunnel construction technology adopted at the three double-arch
tunnels located in No. 1 Contract of Funing-Guangnan Expressway is introduced. Compared with three-
pilot heading or one-pilot heading (middle-pilot heading) methods, it has obvious advantages in technics,
cost, time limit, safety and quality. The successful adoption of the single-construction technology gives a
new way to design and construction of the double-arch tunnel.

Key words: double-arch; highway tunnel; single-tunnel method; construct; exploration



2007 2 : — 183 —

N e 7

N : : P 1
fos e Pl m /] 1 \ WRKE RN
B M UE REEL w1 RERE NS~ BEo

WiE g-g e gg SLERE F;ikz?g ”_‘%m f%{%;%@&zxﬁ
Hge
1
2 2006 3 2 ) s
2006 1 5 s 13:30 , 109 m®/min,
YK5+379, N s 110 m*/min .
,  20:50 N
s , 2~4 m, 3
7m , . 5 m’/min, s YK5+442
2006 1 17 YK5 . R
+398, s 5~ )
10 cm, ) N , , YK5+ 427 ~ + 457
s s N s N 30 m o
N s s s YK5+398 s
, N N s r . ,
23:00, s , o
s ,23:30 s
s 6m, 10m, 2~7m s , o
, 0.1m , “ . N N
, , 18 ) ,
5:00, , 1m YK5+341~-+391 K5
s 33 m’/min, ) +334~+4374 s
. , 5~10 cm, 5 m,
s s : 20
s o m N
1 18 ) . s K54 374~
s , o +414 s
1 18 9:00 1 20 9:00, 10 m,
33~43 m’/min, . . C30
39 m’/min s o ) C15
,2 28 13:10 ,
s (10~15 cm), C15 o
(0.5~2 cm) . ,16:10 : YK5+391~+431
, 97 m*/min, , ,

50m .3 1 o 10 m,



2007

27

0

— 184 —
2 3
r?.
S
4
bt
N
4000 fad 4000
Vv
FF 455 PRALEE A D0 S FA TR /// ///// A
3 E ) =
m”m o 7
¥ 5 5
are—— L PE &k
i
5000 29 3300
————— 50 |7 7
B 2 2 Samsil g //////
; £
= o -
gy T \Clo BB RE T
o % 3
= - >
2 YK5-+398
%
£
o
-
=
Jon
g
e ] R ‘L
Z : a
a .
tEn / e
/ EES T / o ‘.

3.1

3

5m,
1.5 m, 1.5 m,
, 50 mm., 0.5m 54
60°
C:S5=1:0.6~

1:1.0¢(

),
2.6’\’2~89

0.8:1~1:1,

0.5~1.0 MPa,

3.2
40 m, 3
3 40[1’17

10 m,

15m, 2

35°Be,

27 m,



2007 2 — 185 —
500
AL o
6o a 1
a B¥
: z
@@»@ b '
] %‘_&5@ > —
N I
1l HiEwmik
_t
RIS R FEATFHME
, 0.5~1.5 MPa,
2 m, 3m, $127
115 mm, 75 mm, B , 3 m, 0.2~0.3 m,

1

f

T 2 T

1300|300|300‘300 )2884288‘300|300|300|300;

1500
2700
4 000
R TLATE A B
cem
3.3 K, . 15w
. (W=P +F,P F
, , , F=096.93 m?);b
, . (1], sb=12.2 m;h s h=09.78 m;
[o] R C30 [o]=
22.5 MPa,

Wb
B_K(M/Zh,[tf] (D

6 - YK5+398



— 186 — 2007 2

184 m, 20~30 m, ,
160 m ’ ’ ’ ’ N o
3.1 MPa, P=3.5 MPa, s C15
) 5 m (:30 ° ° .
// | | o
| I 74 , ,
) P ' s )
-

BRI : AIRE R

wE |
. // 0.8 MPa.
N

6 o
4.1 3SNS-A )
, 40 m, s
GZJB . 1 MPa, 30 m, ,
, , ) 0. 6 ~
, . 1.2 MPa, 3~4 MPa.
, , . 7 .4
s 10 m 18 m s 31 m
, , 12~20 L/min, 2 27 m
o s 1 s 21.2 m
3SNS-A R AL 40 L./min, 26.7 m 114 L /min,
4 MPa, 25 m ,
4.2 . . .
, 2006 , s
2 10 s 3 N s
10 6200 s
) s 5
0 ,2 28 s , s
, 110 m®/min , .
s K5+ s

337 YK5+358 2mX2m )



2007 2 : — 187 —

’ [1] . [M].

. L,YKS+ ,2002.
149 [2] .
(M. : ,1999.
A ’ [3] .
, , YKS 427~ [Jl. ,2003,40(1).
+457 30 m , (4] . (. ,2002,
s s 4.

Design and Construction of Swelling
Disposal for Mingyueshan Tunnel

CHEN Gui-hong', LIU Chuan-bing®, LIN Guo-jin'

(1. Highway Design and Research Institute, Department of Communications of Sichuan Province, Chengdu 610041, Chinaj;

2. The 2nd Engineering Co. ltd of the 2nd Bureau Group of the Railway Building Corporation of China, Chengdu 610031, China)

Abstract: Hydrogeologic conditions are complicated in Mingyueshan Tunnel on Dianlin Highway,
karst and groundwater are developed. Groundwater flushed heavily in the course of construction, the
maximum inflow rate reaches 150 000 m®/d. The design plan is that preventing-grout wall is constructed at
the point of swelling earlier and full-face curtain grouting is brought into effect for the forward
surrounding wall. The construction pratice indicates that the design plan is successful. The construction of
the tunnel has passed successfully the swelling place. The experiences of the swelling disposal provide the
reference for the analogous engineering.

Key words: tunnel engineering; karst; grouting; preventing-grout wall
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