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■ Introduction
■ Building Outline
■ Structural Planning

・Summary of ground/foundation
・Summary of upper structure
・Summary of huge roof structure

■ Structural Design Policy
■ Analysis Resuilts

・Eigenvalue analysis
・Seismic displacement of the huge roof
・Seismic response analysis of the huge roof

■ Conclusion 
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Tokyo International Airport
Terminal 2

Terminal 1

International Terminal
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Expanded
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Location  : Tokyo , Japan

Total floor area : 134,400㎡

Number of  stories : 5 stories

Height of building :  43.15ｍ

Structure : Steel structure 

with CFT Column

partly SRC or RC

Foundation : Steel pipe piles

PHC piles

Roof finishing : Waterproofing

with stainless

steel sheet
Expanded
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Check-in lobby
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10m

EASTWEST
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The following 7 types of design loads are adopted.

ⅰ)Dead load (G): self-weight of steel frames, catwalks, equipment loads, 

finish loads, and the like

ⅱ)Live load(P)

ⅲ)Snow load(S): snow depth of 30cm

ⅳ)Temperature load(T): ±20

ⅴ)Wind load(W): division Ⅱ of ground surface roughness

Standard wind velocity of 38m/s (under a return period of 100 years)

Wind force coefficients are according to wind tunnel tests

ⅵ)Seismic load(K): at the time of first-order design : C0=0.2

at the time of second-order design : C0=0.6

ⅶ)Vertical load at the time of seismic loading (KV): KV=0.5G
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The following 6 types of combines design loads are adopted.

Long-term loading stress ：(Ⅰ) G＋P＋T

(Ⅱ) G＋P－T

Short-term loading stress： (Ⅰ) G＋P＋S－T

(Ⅱ) G＋P＋W

(Ⅲ) G＋P＋K＋KV＋T

(Ⅳ) G＋P＋K＋KV－T



Seismic Forces: Modal Analysis (SRSS)

Eigenvalue analysis model
・3-dimensional space analysis model 

・The node mass         

Pillar       about   600 nodes

Roof        about 1000 nodes

・Eigenvalue analysis  

100-order.
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First-order mode X(1.034sec) Second-order mode Y(0.960sec)

Third-order mode T(0.906sec) Fourth-order mode Z(0.661sec)
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Wave
Acceleration(cm/sec2) Displacement(mm)

Case1 Case2 Case1/Case2 Case1 Case2 Case1/Case2
HACHINOHE 666 993 0.67 -130 -160 0.82

KOBE -675 1804 0.38 130 -240 0.55
RANDOM1 -821 1853 0.44 -150 -250 0.60
RANDOM2 786 1801 0.44 140 -260 0.54
RANDOM3 785 -1762 0.45 160 -240 0.67

Seismic input direction
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★ High-strength steel between cantilever beams in the large roof

and basement made it possible to reduced vertical movement

when huge earthquakes happen. 

★The result assured that oil-damper made it possible to 

reduced acceleration and displacement when huge earthquake

happen.
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