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Abstract More complicated geological conditions can be encountered in tunnel construction. Flexible support sys-
tem composing of anchors, sprayed concrete and steel ribs is widely employed in road tunnels with poor surrounding
rock conditions such as the grade V surrounding rock. The steel rib is the skeleton and the main bearing structure of
the flexible support system. lts pressure distribution state is one of the key factors for controlling the stability of tem-

porary support system in advance. The pressure varying characteristics between the joint areas of steel ribs and sur-
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rounding rock can greatly reflect the surrounding rock state. These areas are the crown, the jointed points and the
feet of steel ribs. . According to the varying characteristics of such complicated pressure states in the grade V sur-
rounding rock after excavation of road tunnel, safety control standards of tunnel construction process are adopted as
the key factor of surrounding rock deformation. The pressure sensors are used for monitoring its variation on steel
ribs in the Bangchuigou road tunnel. With a large number of monitoring data analysis, the following pre-conclusions
can be obtained: (1) Pressure on the steel ribs is not symmetric. The parameters of temporary support system
should be optimized in time according to the surrounding rock pressure distribution. (2) Within four meters between
tunnel face and monitoring section, the pressure on steel rib at arch centering increases significantly. The stiffness
of the jointed steel rib as a whole should be properly kept in high state. (3) the pressure on steel rib at the joints
and feet of steel ribs also greatly changes, where the weakness parts of steel rib support system are . So the stiffness
and stability should be fully considered at design stage for assuring the safety of tunnel construction. These results

not only are of theoretical and constructional importance for tunnel projects, but also can help us improve g our tun-

nel design for other similar studies.
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Fig. 1 Geological face mapping and photo of monitoring section
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Fig. 2 Arrangement of pressure cells on monitoring
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Fig. 4 Installation of pressure cells along monitoring steel rib
a. IS ) G2 KB E VI AL 5 b e ) 22 e I T 7 ) e ] 5
. MR DN SR 22 52 i B

()1 22 %% . Hs 7 & BB B0 P 2 57 T s 00 B
T, P I AR A A PO s T 8 25 | AR L 1 s
%EEPO

4 WEIMZR A
4.1 BN REBENSH

PR T W DU T T AT T O 2 A A R RESE
N o 31 ) M 50 S8 WA R v L T 40 A
ANES] W TE AT A AR ™ E A, A 0 LA D B
WRTZAM, RIS HEE TR ) Fe o R AL T HERE 312
B S A B S 4 0. 25MPa,, AR 7 0TS 35
Z A RGO EE S 3 AW B SR I B
TR B B SEA R E B B

(1) FEJy 2RI B . 8 & B e R TETTZ 3
KPS, 31T 28 I 5 0 T 0K 17 247 4. Om, 75 449
IR B BN A T 2803 1k
SCAPRITEL A A ELAE T, 32 A TR A B2 25 ) 3800 1)
SO, BT B A5 P A S SR T Y e ) R i
BB AN T R R, H T WSS TR R 5 A
WA IR BN, G, Bl [ A 1 7 i R, it i A
RV S0 T ) & 2 B R S A K .

(2) F 332 80 R K o B« i A Wt S TR 6 1 11 5
FEASTHE 5 SR AR T 19 328 A5 R K B FE S S AR
RIE RS, B 53 EAE B TRE,
FElA B KB 188 K3, s LR ) AR
PRI B A% i 25 A SR T ) i sl s, >4
W W TR T 2 1m B, AR AR E
%/ No

(3) JEARFEE B Bt - 4 W I 0 1T 5 % 7 1T =2 [
MEE B KT 1.5 SN THZ ARG , BIEA 10 SOKER )
(G EIE W - N R - e B N 1 VA 2 i
s/, L I g E A T A

KI5 & 6 R 7 il g T LR sz A
([ Suy =

o
; 0.2
I~ —— 368
R 0.15
14
E
B 0.1
e
0.05
=
il
E 0 1 1 1 1 1 1 1 1 1 Il
= 0 10 20 30 40 50 60 70 80 90 100

YT 05 W T 2 PR 25/ m
IS SETU AR SR 32 TR T A 2%

Fig. 5 Curve of pressure in vault of steel ribs
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Fig. 6 Curve of pressure of steel ribs
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Fig. 7 Curve of pressure in haunch of steel ribs
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Fig. 8 Curve of pressure in joint of steel ribs
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Fig. 9 Curve of pressure of steel ribs in arch foot
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