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 Flexural Design

 Detailing
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Nominal Flexural Strength
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Flexural MemberFlexural Member

－Concrete (According to ACI ITG 4 3R-07)Concrete (According to ACI ITG 4.3R 07)
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Flexural MemberFlexural Member

－SD 685 High Strength SteelSD 685 High-Strength Steel



Flexural MemberFlexural Member
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TEST SETUP FOR MONOTONIC LOADING



Flexural MemberFlexural Member

SC S1 S2

Beam 
Design

f ’ (psi) 4813 ( =0 85) 4962 ( =0 85) 5668 ( =0 85)fc  (psi) 4813 (1=0.85) 4962 (1=0.85) 5668 (1=0.85)

7.87 9.84 7.87

 0 0045 0 0049 0 0068t 0.0045 0.0049 0.0068



Flexural MemberFlexural Member

SC S1 S2



Flexural MemberFlexural Member
F peakFMN

20% drop
F peak
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60% drop FMN
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SC S1 S2

y u

Displacement
Ser

t 0.0045 0.0049 0.0068

3.5 2.98 4.82

5.6 4.45 7.58



Flexural MemberFlexural Member
－Tension Controlled and Compression Controlled

685 (MPa)
Compression-Controlled : 0.0034

200 000 (MPa)
sε  

200, 000 (MPa)

Tension-Controlled : 0.007sε 

－Spacing limit for Monotonic Load
s = 8db

► Based on experimental evidence



Flexural MemberFlexural Member
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TEST SETUP FOR CYCLIC LOADING



Flexural MemberFlexural Member

Beam 
Design

fc’ (psi) 12070 (1=0.79) 12690 (1=0.78) 12370 (1=0.78)

6 5 4

t 0.0141 0.0145 0.0143

0.89 1.06 1.32



Flexural MemberFlexural Member

s/db = 6 s/db = 5 s/db = 4b b b

UDR = 4.90 % UDR = 5.35 % UDR = 5.93 %



Flexural MemberFlexural Member

Beam 
Design

fc’ (psi) 11090 (1=0.80) 10710 (1=0.81)

3.78 (4.00) 4.72 (5.00)

t 0.0099 0.0099

0.77 0.63



Flexural MemberFlexural Member

s/db = 4 s/db = 5s/db  4 s/db  5

UDR = 4.00 % UDR = 5.15 %

－Spacing limit (conservatively)
s  5dbb

－fyt for shear resistance  600 MPa
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 Definition
 Designg
 Axial – Flexure
 Shear

 Detailing
 Experimental Verification Experimental Verification



Definition :

•



DESIGN :

Axial - Flexure
P

Mu limit by P with

P

ØP - ØMPu
limit by Po with

f y 80 ksi
 f y can be used
up to 785 MPa

ØP  ØM

Pu, M
u

M

p

• Ensure Pu, Mu is within the ØP – ØM curve



DESIGN :

Shear

•



DETAILING :

1. ℓ should be at least t

4. Satisfy boundary element requirements 
as current ACI Building Code (318 14)as current ACI Building Code (318-14)



EXPERIMENTAL VERIFICATION:
1M 2M

1.20n

n

V =
M / a

1.05n

n

V =
M / a



EXPERIMENTAL VERIFICATION:
1H 2H
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