Specific Research Reports of the National Institute
of Occupational Safety and Health, JNIOSH-SRR-No0.37 (2008)
UDC 624.2/.8:624.05

3. ¥V FILOACPRIENEZR ¢ 2 TR e
R ™, 5K ™, G e

3. Experimental Study on Horizontal Stability of Saddle*
by Katsutoshi OHDO**, Seiji TAKANASHI** and Hiroki TAKAHASHI**

Abstract; When constructing or reconstructing bridge girders, a temporary structure called a saddle is
often used as a support. The saddle is composed of many stacked steel H-beams, each with a width and
height of 150 mm, in a double cross. The load on the saddle comprises the vertical load due to the weight
of the bridge girders, and the horizontal load due to the launching erection. Although the strength against
vertical loads is considered when designing the saddles, the horizontal stability against the horizontal
load has largely been judged based on the experience of the construction workers.

In recent years, 2-edge girders have been widely used in steel bridges to reduce the cost, but fewer
girders means not only a greater girder height but also higher saddles to support them. When saddles
are higher than 5 m and conventional construction methods that rely on workers’ experience are used,
the horizontal stability of the saddles could constitute a risk as skilled workers are decreasing in
number. However, few studies have focused on the horizontal stability of saddles through experiments
and analyses. Therefore, in this study we conducted experiments which involved applying vertical and
horizontal loads to actual saddles stacked in a basic arrangement to obtain fundamental data on the
horizontal stability of the saddles. In the experiments, vertical and horizontal loads were applied to
saddles measuring in height from 1 m to 4 m for a single saddle, and 3 m and 5 m for the twin saddles.
The twin saddles were connected to each other by steel angles and braces. All of these conditions were
decided based on the opinions of on-site engineers and considered to be similar to the conditions at
actual construction sites. The vertical loads increased in increments of 500 kN from 500 kN to 3000 kN
and the horizontal load, which was 5%, 10%, and 20% of each vertical load, was applied to the top of the
saddle to examine the maximum vertical load that could be applied to the corresponding horizontal load.

The results are summarized as follows:

1) The 2-m single saddles could bear the horizontal load of 10% until the vertical load reached 3000
kN. However, the 3-m single saddles could not bear the horizontal load of 10% until the vertical load
reached even 2000 kN, and the 4-m single saddles could not bear the horizontal load of 10% even before
the vertical load reached 500 kN.

2) When considering seismic load, the 2-m saddle and 1000 kN vertical load appears to be the limit.

3) On the other hand, the twin saddles connected to each other were stable at the height of even 5 m
against seismic load.

4) Therefore, it is concluded that single saddles should be connected to each other when the saddle
height exceeds 2 m in consideration of the limits of the combination loads.

Keywords; Bridge girder, Erection, Horizontal stability, Saddle, H-beam.
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