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AN EXTENDED CALCULATION METHOD OF THE ULTIMATE
STRENGTH OF GIRDERS UNDER PATCH LOADING

F M B —* - mARETUER** - & I 2] QI
By Yoshikazu MORIWAKI, Tetsushiro TAKIMOTO and Yoshinori YASUI

A large number of studies have been carried out for predicting and calculating the
ultimate strength of plate girders under patch loading. In 1983, a modified theory of
Roberts and Rockey’s one was proposed by Moriwaki et al. with taking account of the
web buckling strength. That theory is enable us to predict the most accurate values of
the ultimate strength, but is applicable under limited conditions. In this paper, an accu-
rate calculation method based on new mechanism models is developed with taking account
of coexisting bending stress and shearing one, which is existing under more usual con-

ditions.
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Table1 Dimensions of Test Girders and
Loading Types.
inension] b, [ bos| @ Jtuftefr [ 1 [1s]en
Girder No» {mm)
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Table 2 Mechanical Properties of Materials.

Yield Tensile

Thickness Elongation
Stress Strength
nm kgf/mm® | kgf/um® 3
9.60 47.38 59.10 24.8
4.54 53.7 62.9 17.2
8.31 49.0 63.6 20.9
4.55 51.8 59.8 19.5

Cross Head

o=

Loading Beam

S— ) m—

Test Girder EE
.y 800 | 2200 | 1800 S‘
A L—H

Supporting Beam

] 300 ton
Testing Machine

Fig.1 Loading Apparatus.

Table3 Test and Theoretical Results.

Ratios of Experimental Value
to Theoretical one

Experimental
Girder] Values

Ultimate

Buckling Load Load

Buckling { Bltimate
No. Load Load

(t) O]

L 2% 2
PcE/oPef | PE/oPcf | PLE/PLC

1 59.5 82.5 1.48 8.79 0.981
-2 51.0 62.5 1.3 0.90 1.094
1

sPcS, +Pcé are the authors’ theoretical

buckling loads”according to S.S and F.S

boundary condition respectively

* 2 P.® is the authors' theoretical ultimate
load

Note : 1t=9.8kN
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Fig.2 Details of Girders Tested by Ostapenko.
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Fig.3 Yield Bend Location on Test Panels.

Pu . i PlasticHinge
[Trrm —-—-— ; Plastic
HingeLine
—— Co—i8}—
e e i it Y

D

3
DN S =)
“““ ’ =
M e 7’ =

o\ bittitt

Fig.4 Proposed Collapse Models.
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Table4 Comparison of Authors’ Theoretical
Values with Experimental Ones.

Stress Ratio P

T/ Oe (ton)

Girder
i P.E/ PO

No. Go /0p
EG-1.1 6.820 0.406 22.5 1
EG-1.2 3.820 0.406 12.7 1
B6-1.3 2.440 0.406 16.6 1
EG-1.4 1.100 0. 406 18.6 0
E6-2.1 4.500 0.615 13.6 1.066
EG-2.3 1.370 0.615 20.9 1.189
EG-2.4 1.220 0.615 19.7 1.114

1
1
0
1
8

. 086
.1056
.088
.936

'EG-3.1 1.900 6.809 20.4 .198
£6-3.2 3.190 0.809 17.2 .086
c-1 3.727 0.418 82.5 .981
c-2 6.090 0.460 62.5 .094

Mean. of Pu.®/ P.S X=1
Deviation of P.E/ P.¢ Cn= 0.

285
:Illlllll:lllllllllf"_l
Proposed Sol. !:32:;::;3: ! olean
Roberts my E °
]
Skaloud .: ° |
1
Dubas T i o
1
Herzog ) I
i
Bergfelt
— P
Granholm e ! °
7
BS 5400 — Y
Illllllllll'll]ll'llllll

Reference 0.1 0.5 . .
Statistic Value

Fig.6 Statistic Values for the Ratios of Experimental Value to
Theoretical One.

Table5 Comparison of Various Theoretical
Values with Authors’ Experimental

Ones.
Ultimate Load (ton)
Reference
c-1 c-2
Proposed Sol. 84.1 57.1
Roberts 60.8 44.5
Skaloud 13.6 71.6
Dubas 47.1 43.2
Herzog 54.2 48.8
Bergfelt 37.2 31.7
Granholm 37.9 38.0
AISC 5.6 6.2
BS5400 41.8 34.4
Exper inental 82.5 62.5
Note:1t=8,8kN
2 = 4 TN
-

-t = tu|

Fig.7 Substitution for the Box Girders.
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Table6 Statistic Values of PEZ/PS.
Calculated
. Mean Deviation
Equation
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in Eq.15 0.980 0.130
Eq.15 1.046 0.087
Table 7 Range of Girders Dimensions,
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