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Fig.1 Making sketch of small pipe
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Fig.2 Ring arrangement sketch of small pipe
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Fig.3 Half finite element model of tunnel
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Fig.4 Comparison of tunnel face’s vertical load
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Fig.5 Comparison of tunnel face’s vertical stress
.182E-03
. 583E-03
. 984E-03
001385
. 001786
1002186

.002587

.002988

.003385

‘.003".‘9

(a) EEHI/NFE LA

18 3 43 FT A R T/ T B A TE BE 5 4 B
T I 2 1 B0 76 R 1) BT 4% 33 45 T T W0 O B9
15 15 1 4 R B 40 32, AT A0 3 T
AR X BL D B R B T AT B S A
YRR, AR T B 8 % 7 R E , (19 B 18 0 T 42
RN A

4 BWNSEXNBEFEKESTERM
S

B R P, EFH A IS =%
ZHREENFBRN 42 IIRE, FAEF
2R AR TR, A A i, T T AT
BRAZREFIFEAL, AT R A K FH AR, X &
ERFHEAETREEFERHEAEB AN FETERRA.
PR, 42 i 3 7 T8I 9 7K SF 5 1 A B B 8 4G 38 b T
B 38 07 S B R A

VLT 35 BRI 42 55 DU 25 Bief 52 F 78 49 7K S J 1) o2
BARTR MR, T8N & EE T EAFETT
) -V AT X fAE AR

B 6 X BE/NFEMAEREIT/NFERMT
MTHEFEEUNLHEFEAPAEZE. @
E6rmLIFEW EAXBA/PMFE LHETEFEAK
AL R KA 3.790 mm, £ H BRT/NFETH
TEFHEAKFAZBEEKRMER 3751 mm, BT
0.039 mm. N\EANEFHE, EABAUDREX
PR TOT ¥ F R KF 7 AL B FRE
BRI/ FEIVPTOABEE —EBENE . U E
BAES TR AN R E WA RY YR EE
EFHAKFIES 8 AL, 1558 E F IR
EEBIEBR A ERMELE, B TREEE LW
BE.

.1768-03

H.snx—os
.001368
1001765
Lo0z2162

00256

.002957

003354

..003151

(b)Y HEHI/NFE TH

EHe6 EFmAEHBUEBXILE

Fig.6 Comparison of tunnel face’ s horizontal displacement



EaM

% BE RERINREXET @RS 33

5 BAINESESYMNETEREMRME
534

5.1 BEU/NGERESHEEBRWSH

LITFZE ML % TR R, /NS
AR (A2 mm) P LB (B 25 GPa) |
MR AR (B 0.8 GPa) FY B S H—E M 1H
GUT L 43 B LA 3R 18] 64 18 .00 1 S 35°.40°.45°.50°
55°.60°.65°.70° ¢ , %f 52 B B AU 55, 3@ i o A
AR 325 Km0 45 R e fE R # g
ANFE Y E LT AR B/ 8 A L B B
IE 5 T T AR AE T AR

B 7 Dy 7 T AE A [R) 9 R R /D 8 B8 1R 0 A
VI8 B B 7 R 0 A% AR AL IR, fh P | LU < Bl
AHBAVNRE SR E YK, E 7R E A
Fi% 185 ) T A0 A1 8 ol o B8 0 2 T O AL, I 1 T T
NFESRIEE M KRR A ETEZ T,
AR TFETHEEEE.

180 -

160 *{;@ﬁﬁ\‘\H‘—’\-———-’—-

§|40 - i
# 120} ~EHEER

00 e

80 Tr~—— . . .

55 60 65 70 75

60 *
30 35 40 45 50

BL A0 )
(a) TR B HIFTE
30 35 40 45 50 55 60 65 70 7
: > >0 5 6) 6 70 7
-3
P S 41
E ot

BCAA° )
(0) TR B RS

B7 TRASHEETEFEAENUBELHA
Fig.7 Changes of tunnel face’s load and

stress in different distribution range

FE RGN E, N E AN /NRE S
7 3 BB AR o B TO 4t I 9 3% ) AR AL R BT B K
Kb R HRE R AE RN T IR 18O A 35°%) 55°
Z 18], 1 B0 Ay 60° LA HE o BERE i 767 28 AL B8 N
SRR /. AR, AR i ET N R
A5 IR i) 4 A JE R Oy T YRR 1 B A R 60°.
5.2 BE/NEEERORWSN

VTS0 0020 i 5 7 WA BE R &, 7E T 42

HROR1T m) P HHEBE (B 25 GPa) M Z
BB E (I 0.8 GPa) EY S —EWIER
T HEE/ANEE ER 4B 30 mm, 42 mm,
54 mm 60 mm , %t IHE AR HITIHHE BT SR
FAERNELTENS R, T EM/NSEHER
X WK 1 R RE T Y R

B 8 R AR T ¥ T w2 A i B A 1k
B, HEAUEH B/ SEERMETFIHE
1 Fiif 2R AN B B 2 B B AR B R I R BB L
EETHEHNZH XTEEH THITNDSENE
BE VR W E AR N, BN AN T B A B R 3
BB/, MEMANFEER S FEE B BE
BMER BB IZ R R hE TGS
B, AR BN ENEENETEN
Z RN AR REEA /DN FER IR T A,
BERYZEEMEEBREHEWEN, B/ &
WIER KR PR REENER g
B3 KA TIOR8, A R T 5 8 [ 8K
R EKEGHNFEERHEMKAERNTET
7 A F g

400

—--d=30
300 | =-d=42
——d=45
é 200 =—d=60
= 100
#®
F0
—-100
-200 . . . . )
4 600 4 605 4610 4615 4620 4625
T AT
(a) HEEL
324 600 4605 4610 4615 4620 4625

—d=30

g—34 - g=47
£E-35 —a =54
P36 ~—d=60
£36

-38 "
-39 WERS

(b) {821
H8 AREETEFEFHMUCBELE

Fig.8 Changes of tunnel face’s load and

stress in different pipe diameter
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Analysis of Tunnel Leading Conduit Affecting the Stability of Tunnel Face

ZHANG Bei, WANG Jian - peng, WANG Fu - ming, DONG Xin - ping

(School of Water Conservancy and Environment Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Taking the project of Wangkeng tunnel of Jishao expressway in Henan province as the background,
3D finite element models of the tunnel are established and the tunnel leading conduit effect of tunnel face sta-
bility by simulation of tunnel excavation is analyzed. From the calculated results, in the condition of leading
conduit, the tunnel faces vertical nodal load, vertical nodal stress and horizontal displacement have been re-
duced ; changing the distribution range and pipe diameter of leading conduit can affect the support effect, so it
can improve the force condition of the tunnel face. The results show that: the leading conduit improves the sta-
bility of tunnel face and makes the tunnel excavation process safer.

Key words: tunnel; leading conduit; tunnel excavation simulation; tunnel face stability
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Study on “Strong Column — Weak Beam” Failure Mode of Composite Frame
Composed of SRC Columns and Steel Beams

CHU Liu - sheng' ,GAO Dan - ying’, ZHAO Geng — gi'

(1. School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China; School of Environment and Water Conservan-
cy Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Based on the result of shaking table test and Pushover analysis of SRC frame, the problem that
strong column - weak beam failure mechanism is difficult to realize in practical composite frame is studied from
two aspects: the regulations incoordination on strong column — weak beam between reinforced concrete frame
and steel frame and the seismic properties difference between steel beam and SRC column, basic defect and
deficiency of norm provision on internal force adjustment is demonstrated. Suggestions about internal force ad-
justment coefficient for strong column-weak beam realization of composite frame and the imulation of SRC
members are proposed.

Key words: composite frame composed of steel beams and SRC columns; strong column — weak beam ;failure

mechanism



