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Underground Structure — Case Study of Jakarta MRT Project
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Abstract

In recent years, major design codes around the world have adopted a performance-based design approach. However, most
of the design of underground structures is still implemented based on the traditional force-balance method with a specified factor
of safety. Japanese Railway Technical Research Institute is one of the pioneers to utilize a performance-based design code for
underground structures, where specific performance objectives and verification methods have been developed. Furthermore,
applications of the simplified method with free-field racking deformation imposed on underground structures have been

canceled and replaced by a non-linear push-over method to verify structural performance under seismic loading conditions.

This paper presents the design of underground structure of a Jakarta MRT project utilizing the Japanese
performance-based design code. The design process, planning, major parameters determinations, acceptable level
assignments, and verification methods are introduced in the paper. The response of structures obtained from both the

simplified method and the non-linear push-over method are compared and discussed.

Key Words : underground structure, diaphragm wall , top-down method, push-over analysis, finite

element analysis, performance-based design.
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4.6 |Surface

0.8 | Clay | 4 14 24 0 | 28| 44 |11200
-1.6 | Clay |20| 18 120 O 35 | 32 | 56000
-3.6 | Sand 50| 19 - - 0 35 |140000
-11.4 | Clay |25| 18 150 | O 43 | 30 | 70000
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-31.8| Clay [19| 18 114 | 0 35 | 32 [53200
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lAnalysis{Soil |{Ground [Excavation IgenetrationD-Wall
Section [TypellLevel (EL)Bottom (EL)Depth (m) [Depth (m)
D1 DA 4.6 -21.65 10.25 36.5
D2 DA 4.6 -20.25 8.85 33.7
D3 |DB 4.6 -20.25 8.85 33.7
D4 |DB 4.6 -20.25 8.85 33.7
gi:; DC| 4.6 -20.25 8.85 33.7
D6 DD 4.6 -21.65 10.05 36.3
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3 Excavate to EL.2.6m & Road decking
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6 2nd Excavate to EL.-6.6m
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8 3rd Excavate to EL.-12.5m
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10 4th Excavate to virtual depth at EL.-18.85m
1 Cast Trench RC support beam 0.35mx2m
@10m at EL.-20.1m
12 5th Final Excavate to EL. -20.25 m
13 Leveling concrete & Construct Bottom slab at
EL.-18.95m
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Deformed mesh [u] {scaled up 50.0 tmes)
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