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コンクリート便覧 (日本コンクリート工学会)
Concrete handbook (Japan Concrete Institute)
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コンクリートの材料試験（Material test）
圧縮試験(Compression test)

3



コンクリートの材料試験（Material test）
割裂引張試験(Splitting tension test)
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Compressive strength(f’c) – Water to cement ratio (W/C) 
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from Concrete handbook(JCI)



Compressive strength(f’c) – diameter of cylinder 
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f’c15 is f’c for diameter of 150mm

f‘c/f’c15

Diameter (cm)

from Concrete handbook(JCI)
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Compressive strength(f’c) – height/diameter 
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f‘c/f’c0

H/D

With friction 
reduction

Ordinary

from Concrete handbook(JCI)

f‘c0 for H/D=2.0

Strain ε

Stress σ

Stress-strain relation is for 
cylinder test without friction 
reduction



Compressive strength(f’c) – loading rate 
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f‘c/f’co

Loading rate
( N/mm2・s)

● experiment

from Concrete handbook(JCI)

Strain ε

Stress σ

Stress-strain relation for 
different strain rate



Tensile strength (f’t) - Compressive strength(f’c) 
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f‘t ( N/mm2)

f‘c ( N/mm2)

from Concrete handbook(JCI)



支圧強度
Bearing strength
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from Concrete handbook(JCI)



組み合わせ応力下の強度(破壊曲面)
（failure surface）
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from Concrete handbook(JCI)



付着強度
Bond strength
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from Concrete handbook(JCI)

Upper horizontal
Lower horizontal
Horizontal
Vertical

Vertical   Horizontal   Lower            Upper
horizontal         horizontal

Upper horizontal
Lower horizontal
Horizontal
Vertical

Round bar

Deformed bar

Bond strength τb ( N/mm2)

f‘c=22.1MPa



圧縮破壊過程
Failure mechanism under compression
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Strain ε

Stress σ

Process of failure

from Concrete handbook(JCI)



応力歪曲線
Stress-strain relation and peak point
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Strain ε (x10-3)

Stress
σ (MPa)

Peak point strain
εpeak (x10-6)

Strength
f’c (MPa)

Stress – strain relation for different f’c

εpeak –f’c relation

from Concrete handbook(JCI)



無次元化応力－無次元化歪関係
Nondimensionlized stress- Nondimensionlized strain relation
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Umemura
Hognestad

Kent&Park
(fc in kgf/cm2. See p.9 of Scott thesis. Eq. 1.9 should 

be εହ଴୳ ൌ
଴.ଶଵା଴.ଶଽ௙೎ᇱ
ଵସହ௙೎ᇱି଻଴

for 𝑓௖ᇱ in MPa. )

Suzuki

Fafitis&Shar

Muguruma

Popovics

Tanigawa

from Concrete handbook(JCI)



ヤング係数推定式
Formula for Young’s modulus
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from Concrete handbook(JCI)



コンクリートの拘束効果
Confined concrete
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from Concrete handbook(JCI)

Confining stress condition
Hydrostatic
condition

Reinforcement Round section           Square section



拘束コンクリートの強度と歪（円形断面）
Strength and strain of confined concrete （Circular section)
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拘束コンクリートの強度と歪（矩形断面）
Strength and strain of confined concrete （Rectangular section)
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拘束コンクリートの応力歪関係（矩形断面）
Stress and strain relation of confined concrete （Rectangular section)
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Strain ε (x10-3)

Stress
σ (MPa)

Stress – strain relation for confined 
concrete with rectangular section

Plain


