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Development of an embedded anchor and pipe support that reduces
working time at the height
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Abstract Currently, most of the construction methods of installing drainage pipes under the bridge are
performed during the last stage of bridge construction. In these methods, the concrete formwork is
removed first, and then an aerial lifer is used to drill under the bridge, insert the anchor, and install
the pipe. However, the current construction method requires working at height for several hours. This
high working time at height results in low efficiency, increased cost, and low safety levels. In this study,
an embedded anchor equipped with a safety ring hanger to reduce working time at height and secure
the workers at height is developed. The embedded anchor can be installed at the rebar arrangement
stage itself. After removing the formwork, it is possible to perform only the pipe installation work
quickly. In addition, during the pipe installation work, the workers can secure themselves at height by
using the safety ring hanger equipped in the pipe support. The structural safety of the developed anchor,
pipe support, and safety ring hanger was verified through various load tests. The developed embedded
anchor and pipe support can reduce the construction time and cost compared to the existing system
as drilling and anchor insertion are omitted.
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Fig. 1. Anchor bolt insertion drilling work at hight
for installation of drainage pipes
(2) Anchor bolt insertion drilling work
(b) Working at height with a crane

Fig. 2. Anchor supporting drainage pipe under the bridge
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Fig. 3. Schematic of developed embedded anchor
and pipe support equipped with a safety ring
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(a)

Fig. 4. Developed embedded anchor and its installation
(a) Assembled embedded anchor
(b) Embedded anchor installation

@ )

Fig. 5. Drainage facilities installation process after
removing the formwork under the bridge
(a) Exposed embedded anchor
(b) Fastening of pipe support
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Fig. 6. Pipe support equipped with a safety ring
hanger
(a) Pipe support (b) Securing worker safety by
fastening safety rings
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(C)

Fig. 7. Anchor and pipe support installation process
of previous system
(a) Drilling work (b) Anchor installation (c) Anchor
fixation using punch hammer (d) Pipe support assemble
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Table 1. Comparison of the previous system and the

developed system for the anchor and pipe
support installation

Developed system

1. Low risk of safety
accidents by prior
anchor installation
work

. No possibility of
rebar damage due to
the elimination of
the drilling process

Category Previous system

. High risk of safety
accidents due to
long-time work at
height

. Possibility of
damaging rebar due
to drilling works

Characteristics

Average
installation
working time
[min]

b)

(a)

Fig. 8. Anchor and drainage pipe support system
(a) Previous system (b) Developed system
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(a)
Fig. 9. Embedded anchor's self-supporting test

(a) Test specimen: before test (b) Test specimen: after test
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Fig. 10. Self standing load test for embedded anchor
(a) Test specimen: before test
(b) Test specimen: after test
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Fig. 11. Fatigue test and Pull-out load test for

embedded anchor
(a) Fatigue test (b) Pull-out load test
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Fig. 12. Tensile load test for pipe support equipped
with a safety ring hanger
(a) Tensile test (b) Tensile specimen: after tensile test
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