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Abstract This paper presents solutions to two problems (construction time and waterlogging) faced in
constructing and maintaining the new bridge expansion joints managed by the Seoul Metropolitan
Government. Cast-in-situ concrete is generally used to replace the expansion joints, but precast
concrete is expected to reduce the construction time and vehicle traffic restrictions. New expansion
joints using precast concrete to replace finger plates and mortar partially were used in a bridge crossing
Han River, and the installation process was investigated. The investigation showed that the replacement
of precast expansion joints takes 8 hours like the conventional expansion joints. However, precast
expansion joints resolved problems such as damage to rubber seals, rainwater retention, and debris
deposition. On the other hand, finger plates and mortar were replaced partially within 2.5 hours, much
shorter than the 8 hours of conventional construction using cast-in-situ concrete. This reduced
replacement time minimized the construction and traffic block times. However, increased attention to ensure

bonding between existing construction surfaces is needed during the installation of precast concrete.
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Table 1. Number of expansion joints installed on
Han River bridges [17]

No. Bridges No. Exp. Joints Total Length (m)

21 787 11,910
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Fig. 1. Types of Expansion joint
(a) Finger (b) Monocell (c) Rail (d) Dummy Joint
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Table 2. Numbers of expansion joints according to
their types [17]

Finger Monocell Rail DJl;r:;rtny Total
525 105 130 27 787
(66.7%) (13.3%) (16.5%) (3.4%) (100.0%)
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Fig. 2. Classification of expansion joints according
to drainage method
(2) Non-drainage (b) Drainage
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Table 3. Numbers of repaired expansion jonits and
related repair costs by years (2013-2019)

Whole Partial Cost

Year Repair  Repair (1,000KRW) Note
2013 10 13 249,032

2014 14 5 291,635

2015 25 3 857,235

2016 13 20 311,334

2017 1 2 21171

2018 8 8 115,099

2019 17 7 491,601

Total 88 58 2,337,107

Average 14 9 385,989 Ex%:(l)lige d
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Fig. 3. Damaged parts of expansion joints
(a) Main Body (64%) (b) Connection (8%)
(c) Drainage (8%) (d) Mixed (19%)

Fig. 4. Damaged components of bridges due to
damaged expansion joints
(a) Deck (b) Bearing Rust
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Fig. 5. Expansion joint using precast concrete

Fig. 6. Drainage of expansion joints using
precast concrete
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Fig. 7. Crack on precast concrete
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Fig. 8. Causes of cracks on precast concrete

(a)
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Fig. 9. Solutions for cracks on precast concrete
(a) 180-degree batting finish (b) 90-degree batting
finish (c) End distance 50m (d) End distance 75m
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Table 4. Typical replacement process of conventional
expansion joints

Typical Expansion Joint
— Typical Expansion Joint (8hour)

@ Removal of Existing Expansion Joints (max 4hour)
@ Installation of New Device Holder (0.5hour)

® Reinforcement Welding (1hour)

@ Unshrinkable Mortar Placing (0.5hour)

(& Hardening (2hour) + Vehicle Opening

Table 5. Replacement process of typical expansion
joint to expansion joint using precast
concrete

Typical Expansion Joint
— Precast Concrete Expansion Joints (8hour)

(@ Removal of Existing Expansion Joints(max 4hour)

@ Rebar Welding After Anchor Socket Installation
(1hour)

@ Reinforcement Welding (1hour)

@ Installation of Bolt Sockets and Drain Curtain
(1hour)

® Installation of Precast Concrete (0.5hour)

® Fingerplate Installation (0.5hour) + Vehicle Opening

(e) ®

Fig. 10. Rendered replacement process of expansion
joint using precast concrete
(a) Removal of existing expansion joint
(b) Rebar welding after anchor socket installation
(c) Casting of non-shrinkage concrete
(d) Installation of bolt sockets and drain curtain
(e) Installation of precast concrete
(f) Installation of finger plate
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Table 6. Replacement process of expansion joint
using precast concrete

Precast Concrete Expansion Joints
— Precast Concrete Expansion Joints (2.5hour)

@ Removal of Fingerplates and Precasts (1hour)
@ Precast Concrete Installation (1hour)

® Fingerplate Installation (0.5hour) + Vehicle Opening

Fig. 11. Photos of precast concrete replacement process

(a) Removal of Fingerplates and Precasts
(b) Precast Concrete Installation
(c) Fingerplate Installation
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