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Fig.1 Shear stress calculation of box girder with

corrugated steel webs typical sections
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Fig.2 Shear stress analysis of variable cross-section

(b) ez )

with corrugated steel webs

F A4 RE g 22 AT T B B SR Ty
Ab B TE R T N

N M

UX=X+7(%-,—Y), (4)

b Ak 40T TR AR 5 1 A 48T R 5y S T P
O B GETVURY BB 5 b 1 AR A e AR/ 1
A B Hat AR BE - IO A Al ) A8 T AR [m] B
i T W E AR TR RON T i 2
TEAT AR BB BTk, TR R AR A L
(9B N 7, 56 SR AT A7 B AL 7K B 7 g, BB
5 R AROA I TOURR B 43 B AR AT 32 T 4 B, i
2(b) 7. i 7KV J7 1) 32 3 V- 2 A AT A
_1dr, (5)
b dx’

SV IV IS F S O DA R = N D w1 e
I3, T OB AN AR LT A A& 32 5l 77, R I 7 18] 2
(b) v T B9 VE T A B AR FHTE THUAR 43 5 A4 4 Ti
*'E‘ﬁ,/ﬁ;ﬁjﬂ:

1= [ab(ndy, (6)

B () FRAF(6) , ANHE B9 R T 357 5 e
P BN AR AR BE - TR S S AL, 0] 6 (y) D iR BE +
TR TESE b, ,y o REE T TR IE ¢, 0] 120208

N

1 M M
T, = Xfobldy +7f0 (y, = y)b,dy

NA, MS,
= T+T (7)
A DR e 4 T AR (B AR 1Y 0 AR S, O A,
X Rl B AR 7218 2 (a) BrR B9 OC B b, X
O iU, i g P A ol 45

dﬂ:—Q+Ntana. (8)
dx

(T RAK(5) 15

T =



52 1 RGN 25 A T T M L SR 0 I ) T 0 A AR A 85
_L.ﬂ__L[ML.%_i.dAH TERAR L, ML
T T de T b A de A da dA,
ds S S A, =bty; d =0;
1 LS. oA, S, AM. .. . x
M 7w T ARG . s dy
S, =A,(y,——51); ——=bt,——=bttan a.
QS w1 4SS, N 1 A 2 dx dx
T T T A P A b A dx (13)
A a4 S, 1.4.3 A& JUAT A0 o KA X
FERP PR LS (9) S T T o 8 2 2 3 T AR 4 A

59 B4y 72 T 49 60 0 A 0 0 26
ST LA 6 2 0O S 30 1 )
G T BT ) Q B AN, i G A7 R 2 M
FI ) N 51 A B0 1 ).

1.4.2 T &A@ JUAT AR B &k X

(9 o I Iy B e ik stk A A 4 A A
s s S O g 2 a) o o
L S MR 4512 1 38 . B
FLA W o H0 2 N

dA _d di di

- x(bltl +b,t) =0+b2&=b2£,

dx ~ dx (10)

/ﬁ\:':F'g =tan (3,.
dx

AR AR T AT AR ) 0 AR AL R h
dr d .1 11
&:a[ﬁblt? + byt (y(:_?h) +Ebzt3 + byt
dy, de dH

=a, — +a, —+a, —.
Udw 2 dx P dw

12
(H-y, -5 ] (11)
Hrr

=2b,1t,( —Lz)—Zb t(H - —Lt)-
a, =200, {Y, ol 2 Ye 1

1 1 3
a, :bz[th +(H -y, ‘7”)(1'1_% —jt)];

1 dH
jt) e tan 3, ;
i batdn
dx A dx

ay =2b,t(H -y, -
dro 1
dx ~ A
LERFe)
ar  dy, di dH

—=a, — +a, —+a, — =a,tan o + a,tan +
dx Udw 2 dx > dw ! 2 B

astan B3, . (12)
TEVHE AR BY IV g B A, B 0 g 1B A

[by(H -y, —1)]

=tan a,

GRUbk) RIRINZE Z N 1.5 ~2.0 RIMP LR ; W
JEL P MR i 7 T B OR AR Ak, — B o e — T Bead
i AR N WD) B%° 1 T X s o 0 | BE2 b R D% R
MR G i i 2878 g 5 TR S B — R AR fk. i T 48
AT S5 A RSE R AR AL, A 2 (9) 1Y R AE A —
E PRI ME | 2 i 3] TR 5 A A ot e o e ) e B e
SFUE T A A — % B 3 e A A AR 114 1 K T e
2 QR RIS 1 B AN 1 e L VA B W=/
(9) Ay BRI FH I, w] SR i i #m i 1.5, A, A
y FLRBUE R Bk i -1+ 1 A S
i BT G N ) B ) R PR LR B E
(R (AT AN € G

2 ARWIERE A EEBRRE

I T ARk A U BT K 5 K BRAT Ay 9 R AT
T AR AR Y 1 R A S AR A 75 + 135 +
75 m, —A> IR R ] 45 1) WA S, 55 — TR
B SRR S RN A R R E
W H AR, A AR AR B =y 7.5 m, 5 h B R
3.5 m.
2.1 TEHEIRFNERS K ADITEAXRIE

Y I R Y B I AR Y 8 g S T DT R
iRTR e NI A IR T TN . NE LTV 3 2 VAN
B A7 BR T B | e 5 % 25 s 100 v 1 A i i
gmc -¢.D-D'".E'-E" . F -F .G -G’
H -H' (W 3 ). RTER, LT XA HA
AR HTE W AR BT N g S A R 56 X L,
LR R 1AL I, B8 4 I i o s e
Wy i J3 AR (9) 5AMRITIHTH A S REA -2,
WRERAK 3. 7% , HA B & BT L, & 1k
J& B 52 F 5 D5 kAR 7 A8 AR .

(a) AHIRICHA

3 ARETEBREREET

Fig.3 Finite element model and control section
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Fig.4 Each section shear transfer efficiency under

four calculation methods
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Tab.2 Shear transfer efficiency of three load cases

- By 1t R/ %
AfE AE+HUES WS

c'-c 82.1 53.2 76.0
D' -D’ 69.0 58.1 65.4
E' -F 60. 1 52.3 54.5
F'—F' 55.3 49.2 43.4
G' -G 62.1 52.4 50.5
H - H' 70. 1 52.6 54.4

Wik 2 A — L F W, 8 R
v 1 A A TR o2 e A O SRR NV SR &R
TEFEAT T AR A 4 & SR 0 09 87 0 3 S, 2R
L T R A O B g 58 4 e T B R AR R £ A
A T ORSF AN A AL 18 D A AR 2 A R
YA AR BT ST 5. PR LIRS £ T R AR
FORZ —E M )y, LA RS SR R AL
R R R o AH BT ) B (R B B PE N AR
FE DRI BT I3 7 23 A 32 % v 8 Al B B2 T8 R
Hh B R v N, R A AR ) TR JRE 2 R 4
T, VS T4 6 Al RE % 7K FH S 22 1) 57 g, L BRI Aef
AT L B g 2 P — T o B TR R T
A b, AT {545 087 T2 99 A e 7R $H BG 5 7 D/)

3 &g

(1) ZZ A AT Y 0 R Al 4L A 22 1 59 0 el 3R
5 - TO0 L JE A A I T B M I ] R L, LA 48T
TE B 1 M 4L 5 A6 - A5 T Y A IR AR 2 A 2R
9 5 107 33+ 5 o A7 A R 22 e, A8 BT T 4
AR K B 0 7 B T R R Y T Q SRS, i
BLE A TS R MR g N 51 R BRI 5 g

(2) 38 5 K5 4 A R T &L 8 19 73 B 45 2R 5
ik, B P I AR (9) BA B R I 5 % &
) SRR 4 AL B DE HUME T B — R B i R
RS ) 8] 2 B8 e 28 1) A I N AT R, A 2 53X
(9) Iy FLAR R, m]SEsR i B 1.5, (A, (A
y AABAE SR SE 3 IR i -1+ 1 P S
o AT X RN ) B e B 2 R A R PR R 8
(ELAE i B 1Y 4% 2 Bt 8, B AR BT I ads m)
A i) /NER P A4 o T B



%2

TS, 45 - 728 T R 409 R A R R 0 L T B 0 ) A 3 AR 87

(3) 2 M A A T 2> 2350 1 BT ) 4% 388 2R A
XK, HL 2208 T JES AR 7R 0 I 9 15 4 2R i T AR
S5 B AR I CR S LB A R AR, B
SN 1 S5 2 n RS B B 0 g AN [a] B A A 4
[EAIIR/AT W s R AR N N E T

(4) B g 36 200 5 55 e 3o BB A 4R THT 67 L
BAE 7 AR /NAT 3G, T 5. M IA O B 7 5€ 4
I AW AR R FH 9 B0 i T R ST, 0] i 5 S
3 Foffiy 288 T O0AE T (9 00 4 1 A 2 A A A% 4
| AT 114 5 ) AR B R A T 43% ~ 82% Z ], X
5 AT BT A i O ST A A IR A R AH 4
B T3P BER 22 5, DRI Xk A 4 O O 4
AR 25 A R A4 RS A b e A 1 % TE Y

[3]

[6]

[7]

TR 2R B . U Y SRIE Al T 0 TR B A
AR EREFR TR &5
2 5 TR, 2009,26(2) ;15 -20.
MRS, E R W8 908 Ak 6 7 TR EE B it
S T IM]. et A RASH it ,2009.

XA A T WE AR A A AR R P ET Me Bt B b
[D]. Kb ¥ K AR TR B ,2007.
et ARk . S5 TR E A BY YIAT O 0 I AR TE AR
RMERIRI[T]. i E A PR ,2011,24(6) :40 - 48.
ZEdEe  HE A UK. 25 TROTR B R B R AR T N
B S0 IE AR BT R A [T BOR DR A
2012,45(2) :85 - 89.

JE L SRR, 45, DRI A A A AR R T
532 PR LT ], b E A BE27 4R ,2007,20(2) 77 - 82.

(9] Z=spu XIEA, £I5. BIEMENR PC A4 B H
AR SIS S E MR ()] TR J12,2009,
26(7) :89 - 96.

(107 7548, x40, Dk T 49 B A A % A% 2 1 0 91 A8 JE 5% il

IERBE TR T E [T ], oA #,2010,30(3) ;143 — 147.

SR, XL AR T I O AR I B G A TR B N g 3

By AERF ST [ T]. 454 T REIH ,2010,26 (6) .

32 - 36.

133 230 ] 7.

S % Uk -

(L] EAHM, A, T b 3 TR0 4 BT () 06 43k 2
T2 B R DA BE 3T [T ). 0 M R 27 2 4l (T2
fR) ,2010,31(6) :1 -5.

(2] W5k, PEH BRES, % REM -RELHAG

4 R R S R B TR T (0] RS M IR
2013,34(S1) .1 - 10.

Analysis of Shear Behavior and Transfer Efficiency of Variable Cross-section
Composite Box Girder with Corrugated Steel Webs

WU Haipeng, LI Jie, CHEN Huai

(School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Based on characteristics of the variable cross-section box girder with corrugated steel webs, consid-
ering girderheight and bottom plate from the force equilibrium of thickness, the elastic element, the web’ s
shear stress formula was derived. It was shown got that shear stress of variable cross-section composite box
girder with corrugated steel webs was sheared by top and bottom concrete plate and corrugated steel webs. It
was concluded that the variable cross-section composite box girder’ s shear was caused by the section’s shear
force, in addition, also including additional shear stress which was produced by bending moment and axial
force. Through comparing of the formula solutions section and variable’ s formula and FEA results of constant
section, it is indicated that the shear stress calculation formula has higher calculation precision. Finally, based
on testing the formula, taking into account three load cases, variable cross-section box girder with corrugated
steel webs shear force transfer efficiency was given.

shear

Key words: variable cross-section; composite box girder; corrugated steel webs; shear stress;

transfer efficiency



