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2. Study on Stability of Bridge Girder in Launching Method
by Seiji TAKANASHI* and Katsutoshi OHDO*

Abstract; The launching method is one of the construction method used to erect a bridge girder. In this
method, a bridge girder is placed on a launching apparatus, and it is moved into a prescribed position by the
launching apparatus or other equipment. The advantages of this method are that a large-sized crane is not
required, and a bridge girder can be installed in a short time. The disadvantages of this method are that a
working area is required for the adjacent to the construction site, and also that a large patch load occur onto the
bridge girder during the launching operation. Since this load disappears when the bridge is completed, it may
not be taken into consideration at the design stage. If a bridge girder's web plate is damaged due to this load,
the stability of the bridge girder may be lost, and it may collapse. Therefore, in this study a reproduction test
was carried out using a launching apparatus that is commonly used in construction sites and a full-scale bridge
girder model.

The test was carried out for the following purposes:
1. To clarify the stress state in the web plate of the bridge girder during the launching operation.
2. To clarify the influence caused by the eccentricity occurring between the bridge girder and the launching
apparatus.
3. To confirm the validity of the methods of reinforcing the web plate against the construction loads.
The test results were evaluated based on the magnitude of the stress generated in the web plate. The stress
was calculated from the strain that was measured by a three-axis rosette gauge attached to the web plate of the
bridge girder.

The findings obtained from the test were as follows:

1. The effect of eccentricity occurring between a bridge girder and a launching apparatus cannot be eliminated
in actual construction sites. As the test result showed, the stress of the web plate increased with the occurrence
of eccentricity. In particular, when the launching apparatus was misused, the stress increased noticeably, and
the risk of damage to the bridge girder became extremely high.
2. Several reinforcement methods for the bridge girder's web plate against a construction load have been
proposed. In this test, the validity of three typical reinforcement methods was investigated. The strength of the
bridge girder increased by 15% when the simplest reinforcement method was employed. However, it increased
by only 25% even when the most complicated method was employed.
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Fig. 16 Position of Strain Gages.
i — T BB

HGFEDG CBA

HGFEDG CBA

5 PO TE TE TE
TPIE

o

CRCEREETT
[EEGE:

(B AfiE @]
7K 4@ 5% 0

HAEIEA KN/mm?)/kN
| S
HEERES KN/mm/kN

Fig. 17 Stress of the Web Plate without Reinforcement.
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Fig. 22 Stress of the Web Plate with Vertical Reinforcement (valve open) .
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Fig. 20 Stress of the Web Plate with Horizontal and Vertical Reinforcement (valve open) .
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Fig. 21 Stress of the Web Plate with Horizontal Reinforcement (valve open) .
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Fig. 24 Stress of the Web Plate with Horizontal and Vertical Reinforcement (valve open) .
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Fig. 25 Stress of the Web Plate with Horizontal Reinforcement (valve open) .
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Table 3 Maximum Normalized Stress.

RAEEES
INLTD e 7 AT DHERIER
BARAKR N HEmGL [ KEsnEmE KTmE | hEma
[ -0.49 -0.37 -0.26 -0.69
AfA] 25mm)| -0.83 -1.08 -0.60 -0.76
*F—Tv BfE| 25mm)| -0.44 -0.29 -0.83 -0.44
AfEl 50mm -1.38 -2.10 -1.57 -1.23
B{f] 50mm -0.86 -1.70 -1.88 -1.26
AE] 25mm| -0.39 -0.36 -0.25 -0.37
srop [BEL 25mm|  -054 -0.32 -0.25 -0.57
7 AfA] 50mm| -0.41 -0.52 -0.29 -0.39
B{E| 50mm)| -0.54 -0.30 -0.29 -0.55
Table 4 Ratio of Stresses.
BRI D i [#Hd4a L]
HPOROEL)
FLTDL - o B O TRsaE Al
BARARR N FEmAL KT+ EthsE] KTima | shEfeaa
fRILEL 100% 75% 54% 143%
*F—T 25mm 171% 221% 171% 156%
50mm 283% 433% 387% 259%
Ak 25mm 110% 74% 52% 117%
7 50mm 111% 107% 60% 112%
Table 5 Ratio of Stresses.
BE(LICHDIE GHEO& L)
FLTDL - e B O TRsaE Al
BARAR N FEmAL KT+ EthsE] KTima | shEfesa
A 100% 100% 100% 100%
*F—Tv 25mm 171% 294% 316% 109%
50mm 283% 575% 717% 181%
Ak 25mm 110% 99% 96% 82%
7 50mm 111% 142% 111% 79%
Table 6 Maximum Strength.
BAT O L
L B K )
fisR e L 1115kN (100%)
IKP+ER B AR TR 1397kN (125%)
KA R 1357kN  (122%)
FhIE A IR 1282kN  (115%)
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Fig. 27 Distribution of the Normalized Stress (without Reinforcement) .
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Fig. 28 Distribution of the Normalized Stress (with Horizontal and Vertical Reinforcement) .
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Fig. 29 Distribution of the Normalized Stress (with Horizontal Reinforcement) .
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Fig. 30 Distribution of the Normalized Stress (with Vertical Reinforcement) .
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Fig. 31 Load-Deformation Curve.
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Fig. 32 Effect of slope on stress of bridge girder.
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Table 7 Maximum Normalized Strength.
RADEELIESH—E ((kN/mm?) /kN)
FA4—INOFE

FA—INDIBE HAELIGA
L —0.61 (100%)
Aig -0.79 (130%)
b -0.88 (145%)
i i -0.81 (133%)




