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Experimental Study on Ultimate Axial
Compression Capacity of Q420 Steel U-
rib Stiffened Plates
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200092, China;2. Xiamen Road & Bridge Engineering Investment
Development Co., Ltd., Xiamen 361000, China)

Abstract: Experimental study on the axial compression
capacity of four Q420 steel U-rib stiffened plates with the
scale ratio of 1: 2 is carried out to analyze the ultimate
bearing capacity, failure mode and failure mechanism.
The results show that the ultimate bearing capacities of
the four plates all reach the full-section yield capacity.
There are three failure modes including local buckling
failure, global buckling failure and combined buckling
failure. Under the ultimate compression state, the local
buckling occurs before the plates reach the ultimate
bearing capacity, and the global buckling finally leads to
the failure of the plates. The failure positions predicted by
the element slenderness are same as the experimental
results, indicating that the element slenderness can be
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applied to the failure position prediction of the plates
under the ultimate compression state.
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Fig.1 Schematic diagram of U-rib stiffened plate

and test specimen
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Tab.1 Dimension of specimens B {7 : mm

W H W 4, b b, b, b, h 1

Bl 840 600 6 200 40 120 68 104 4
B2 900 720 6 240 60 120 58 112 4
B3 900 600 8 200 40 120 78 88 4
B4 1050 840 8 280 80 120 68 88 4

1.2 #iEkne

2 2 25 WA E B HUANAA A PRI S SR . %
27, £ R A R A 1 e e B RN PR S, MK
ARSI BJEEEE . U I nshiiat ek
FH 3FHEEE R AIAL , 43920 4 mm 6 mm F1 8 mm.
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Tab.2 Material properties of steel plate

g £,/mm /./MPa /f./MPa E/GPa
1 4 529.6 622.8 183
2 6 505. 1 584.8 178
3 8 441.3 544. 8 181
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Fig.2 Arrangement of displacement meters and strain
gauges
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Tab.3 Comparison of ultimate capacities

LNk F/kN F,/kN a
Bl 3495. 1 3551.0 0.98
B2 3855.2 3975.5 0.97
B3 3527.1 3762.4 0.94
B4 43746 4471.5 0.98

o MR 5 T KA . AR AR X
K4t w o fie by & AR R e, R 20
Fb o, R KA AE o o, FT T 202
Z()i
Y
o 4, AR F il TR B 5 S A A X 2
Bl AL, R B1.B2 . B3 B4 FUAHRHC 20
w 7B 0.24.0.26.0. 31 F10. 41, AHH TR B1
B2, 384 B3 F1 B4 BIAIXH AN 0 8K, T ER
IR R
155 545 A MR R AR IR IE S IR
LER G AN o T A R EEA— 2 i BL A
B2 kAR i i i1 B3 Fl B4 A& A= AR ity
IR . FEMBRRAS T, 0 B1 A B2 B3R E X 4y
U Bl B ARHIE Al A= Sy i Jee it Bt R S D 2 1% e
1% R R ) 28 T R . AT B3, B T
S Ah = AN S R E R R S 3 T s A S R e )
M A ey I 7 328 TR At A7 o 2t A S A e )
U Rl e 5 A Jmy i et il Bt U B B AR XL
PR LA B A 3 R A 2k B BR R 0 ik A
HARJE . R BA 7RI 2 Ab f o 2 A )RR
i, B A B R
6 MR AE AR F, T U Bl mi 28 1 U
DT oA . B 6 ACKTEAMEIE , H oA s,
PRI R = B . U B1 A B2 ¥ &4 U Al SR
e IR , im0 AR 1 T AR T S 3 A VR R T Tk 1Y)
ESZ R AMETE o 0k B3 7Eik B &3 41 3 527. 1
KN B, T MR TE 58 SR 1K, 2RI Ry B fnb 1y 8 A et ity
W, R F BA RIS B4 BR A2 F1 A, R 204k
A SRR I, 2 S AR T AN T3 K S A R i il
{1378

3 URhENRIXIE 54

3.1 URhmMENRR G FEE

X 32 B A A R A, R A 5 B AL RE A S il H:
AL RE ST, DT PR AR S5 R AR B R 2007 T 1 B
LA IR & o R — R

a Bl

d B4

E5 UMmMERSFRER
Fig.5 Failure modes of U-rib stiffened plates
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Fig.6 Horizontal deformation distribution of U-rib

stiffened plates
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Tab.4 Slenderness of U-rib stiffened plates

NS A A A A A
B1 0.37 0.57 0.73 0.48 0.73
B2 0.56 0.86 0.78 0.41 0.86
B3 0.26 0.40 0.62 0.55 0.62
B4 0.52 0.80 0.62 0.48 0. 80
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Fig.7 Longitudinal strain distribution of U-rib stiffened plate B1 alone cross-section
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Fig.8 Longitudinal strain distribution of U-rib stiffened plate B2 alone cross-section
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Fig.9 Longitudinal strain distribution of U-rib stiffened plate B3 alone cross-section
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Fig.10 Longitudinal strain distribution of U-rib stiffened plate B4 alone cross-section
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