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Optimization of floorbeam and inner diaphragm on the rib-floorbeam of
orthotropic steel deck

WU Honglin', LI Changkai', YU Jinshan®, SONG Mou'

(1. School of Transportation Science and Engineering, Harbin Institute of Technology, Harbin 150090, China;
2. Inner Mongolia Transportation Design and Research Institute Co., Lid., Hohhot 010011, China)

Abstract; The fatigue mechanism at the connection between longitudinal ribs and diaphragm of orthogonal
anisotropic steel bridge panel is complicated and difficult to analyze. In order to address this problem, the area
around the curved opening of diaphragm and U-rib and the weld end of diaphragm is taken as the research location,
and the stress distribution law in the area is combined with the in-depth analysis of the stress mechanism to find out
the fatigue susceptibility point in this area. Taking the fatigue stress of the construction details as the control index,
we propose the construction forms to reduce the fatigue stress such as variable thickness transverse spacer, double
internal spacer and reverse arc notch at the connection between the transverse spacer and longitudinal ribs, etc.
After the finite element calculations, the results show that; the variable thickness transverse spacer and the double
internal spacer have an obvious effect on the fatigue at the arc openings and the end of the weld seam, respectively,
the reverse arc notch makes the geometrical linearity smoother and reduces the stress concentration caused by
geometrical discontinuities. Geometrical discontinuities, which can significantly reduce the fatigue stresses in the
above two types of fatigue details.
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Fig.2  Schematic diagram of U rib and arc opening (mm)
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Fig.6  Principal stress influence surfaces of point A and B

3 A& FEAR S F AT

TEFAR AR 1, 41 T A i L T 1T S
ST R TR 1, S S 970 22
WS 5 61 25 25T, 0 AR SRS, 4

IR EE | By 113 R A JR RN T, e SRR R A S

AR ()RR

3.1 ERREESHIN

AT TR A A A% Bl A5 P 4 B B T AT 0
PFEIEAL T 2. 66 mm,, TSR TR bR F AR e
PR EAE 8 ~ 14 mm Z[8], f T2 4=, PHCAS T LA
Bt S AT R T2 A2 8 ~ 16 mm,
ARERBEEN 2 mm , RSO AL 25 SR R A 5
AR ST A B L S



1

RELMK, A5 IR AR e A S P P A 2 e A 19 -

B i A 5 N 1) B 3 v 5 0 5 48 ) e B A
—, B rLAM S T A A R B AR — 0 (1 7)
B S P AR AR A R S A A T ok kA
B AR i B R R AT T I g TR A 3 i e
45, B

o, = (a'inp +o,.)/2 (1)

o, = (O'mp - a'(mp)/2 (2)
Aoy, o, 200000 B SRASMUR )50, 0,
S350 B T A RIS ]

300
Atz

BriAMU Bri il

E7 BmAMITEE(mm)

Fig.7 Interior and exterior diagram of point B( mm)

MBS Hhnl DL H i 5 8 B A RS 5 1) 14
B R EEHIN 1 RE B S AMI R 7 52 PR E U/ N
P RERRA 8 mm AELE] 16 mm, B #5451 1 F7 5,
/NT 34,29 MPa, J8/INME BE R 5 38, 11% 5 6 iR N
F343-fig R PR g RN AR AT, 45 2% I it 2 R
MR JELE 380, B sS4 T S W JJ 380/ T 39. 54 MPa,
AN F1 38K T 5.25 MPa,

8 SRR R S X R Al 114 17 ) 5 i) 3 5 )
ARBRAEXCT T PN 3 1) 2 1) 386 KRS K i R AT T
WA ) T P T, 32 R TR R AR T U R 2B
PR WA R 28R S5l /NFL T P B 5 ik K
MR JE %t T 1T AR A8 AN RS, 2 R Ry b KA S, A
g ) | DA N T ol SERUEN i) | R ST TR NI
VIEEY s Nt

M ] 9 A 1T A0 N 7 o SN i LA A BR
X T4 TN T R SEMAAEE /N o ST R G A e AR
T LB A8 AR A B A T P B 7, R TR /N B st (9
S5 7, B B A% 55 BT R A AT e
X T A IO HF 1 Ab 9% 57 [n] @ B A B 808,
B0, 5 T A sS4 107 7 B e B JE2 3 1) A
AL, DN R LA H i 5 A Rl A0 T2 3
A S5 B N 7 5 PR /N I R e R B AR A
8 mm ZkF] 16 mm,A sAEHIN SI /N T 6.29 MPa,

W NIRBEAUR 12, 78% , 3K & HH T A 55 10 45 1l v
LR AR 5 R, B R B R R B X T 2 A
U Iy Ay e A 550 AN B B S SR 438 R o A 2 3 %
U B S 57 PERERICR B ., XFI A 8 98 55 P
REMCE AN, BB AR AR AR e Ry A8 80 3 A ) /)N
JEL XS 9 57 TR AN R I, 25 R A I Al 114 9% 57 1
REAN R H 2w/ NEBE

30k
40+
« -50—-
E L
')\Q -60-—
2 70
-80_— —=— BEAMUR S
P —e— BRiAMIR A7
8 I 10 . 12 ‘ 14 16 I
15 KR AR JE FE /mm
(a) BRI SMURL A
-0+ '\’\-\.\.
20+
=30
= -40-—
E s}
# 60t
'70f —=— BRHWMN A
-80-— —e— BTN /1
Ot
8 10 12 14 16
BERR AR JE FE/mm
(b) BATH N MY

8 B RIEHINAMEERREETL
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