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EXPERIMENTAL AND ANALYTICAL STUDY ON ESTIMATION OF REACTION FORCE BY STRAIN
MEASUREMENT OF STEEL GIRDER

watanabe, koichi
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IT a severe earthquake strike a steel bridge bearing, and the bridge loses
its function, it is necessary to restore the function of the bridge as soon as possible. However, in
the 2016 Kumamoto Earthquakes, strong earthquakes occurred continuously in a short period, so it is
desirable to adopt a reinforcement structure that appropriately reflects the measured stress of the
bridge, even for emergency repair reinforcement.

In this study, we investigated a method for estimating the fulcrum reaction force with high accuracy
by measuring the change in external force during temporary receiving jack-up with a strain gauge by
a test using a reduced model of a steel girder.The proposed method can be applied to one side of a
steel I-girder web to be jacked uE to obtain accuracy and is effortless gauge workability. This
measurement method was verified through experiments and FEM analysis to show that jack-up can be
safely and reliably controlled by commonly used stress measuring instruments.

FEM



Qo

30

FEM

2(a)

FEM

2(a)

Ro

Q

1 11

()

Jo
2(b) 2(c)
Qo



Sep 0
Step 0 3 \
R; Step0
Ro
T,
Step 1l Step 1
e
0N — Qo
/'—AQl
yiy
e
Qo
Q: Step 2 Step 3 R, WFF) R;:
Step 2
R; / Qo- 0
/_AQ1—>
Y
Step2 R, 1 w R
Step 3
/7 Qo— Ro
AQi-R-R,
Q Q /_ \
R ° A R<R
RO Rj A v
Ir
R] RO
3
Ay < 3
Q AQ: Rm IE h [ [ 1
(13) (1b) h., < hy
x hw3
Q x hw4
1 L Py ’,‘
A, (29) 3 ,
G Y @ (b)
(2b) 4
Y ty
hw ) Ro=Q, (1a)
Rn= Rot+AQ, (1b)
Q=1 AW (23.)
Q= GV tw hw (Zb)
43 (b)
4(a) 4(b)



12

3
G
G=76.1GPa
G=77.0GPa
Q
Qam Qwwm
Qe @
Yave yi
Opn™ G Ve ®)
Qe

L @

5

Ri
IMN
Stepl 3
R
Ro
R; Rm
Ri
Qam
Qwm
Rm
3.3%

2.1%

Qwm

1900

IMN =
(IMN )
iy m
I I |
] i
350kN P IS
(500kN %_ _2
™ 3
/—+ > 3
‘ R
500kN . Jﬁ Q
mm
5
100 360
T
234 T T
175 —
175 | 0:3
175 | 1 2
16 | % 5
50 +
234 A(C)E B mm
PR .
d= 250 x
6
T
[ | ===+ HKTIR,
_O0F | —— V¥ v XHER,
Z ===z
=
18 40F
>
N
1= 20
&=
0-I S ]

0 30 60 90 120 150 180
RRIEEFR (5)

o 20 40 60
Ry, (KN)



FEM

10

10

0.8%

5 3.3%

Vol .114,

7 2022

1-19 2022
76 1-18 2022

76 1-18 2022



114

2022

DOl

2022

2021 2022

76 1-18

2021 2022




76 1-19
2021 2022
1-21
2020 2021
1-22
2020 2021
75 1-385

2020 2021




2019




