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ạ ậ ệ ự ố   

 

 

𝑓𝑓𝑓𝑓𝑓𝑓∗

𝜀𝜀𝑓𝑓𝑓𝑓∗

𝑓𝑓𝑐𝑐′ 𝐸𝐸𝑐𝑐 𝜀𝜀𝑐𝑐𝑐𝑐

1

1
1

1

1
2

1

1

BEAM B1 SECTION 1-1

1

 2
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–

ạ ậ ệ ự ố   

 

 

𝑓𝑓𝑓𝑓𝑓𝑓∗

𝜀𝜀𝑓𝑓𝑓𝑓∗

𝑓𝑓𝑐𝑐′ 𝐸𝐸𝑐𝑐 𝜀𝜀𝑐𝑐𝑐𝑐

1

1
1

1

1
2

1

1

BEAM B1 SECTION 1-1

1

 2



JOMC 36

 
 

 

– –

𝑏𝑏
𝑑𝑑 𝐴𝐴𝑓𝑓 𝑓𝑓𝑓𝑓𝑓𝑓 𝜌𝜌𝑓𝑓𝑓𝑓 𝜌𝜌𝑓𝑓 𝑓𝑓𝑓𝑓 𝑎𝑎 𝑀𝑀𝑛𝑛

𝑏𝑏
𝑑𝑑

 𝐴𝐴𝑓𝑓

𝑓𝑓𝑓𝑓𝑓𝑓

1A

BEAM B2 SECTION 1-1

1

1
1

1

1
2

1

1

1

 2

1B

1

1
1

1

1
2

1

1

1

 2

BEAM B3 SECTION 1-1

ạ ậ ệ ự ố   

 

𝑓𝑓𝑓𝑓𝑓𝑓 = 𝐶𝐶𝐸𝐸𝑓𝑓𝑓𝑓𝑓𝑓
∗

𝑓𝑓𝑓𝑓𝑓𝑓
∗

𝑓𝑓𝑓𝑓

ρf

𝜌𝜌𝑓𝑓 =
𝐴𝐴𝑓𝑓
𝑏𝑏𝑏𝑏

𝜌𝜌𝑓𝑓𝑓𝑓

𝜌𝜌𝑓𝑓𝑓𝑓 = 0.85𝛽𝛽1
𝑓𝑓𝑐𝑐

′

𝑓𝑓𝑓𝑓𝑓𝑓

𝐸𝐸𝑓𝑓𝜀𝜀𝑐𝑐𝑐𝑐
𝐸𝐸𝑓𝑓𝜀𝜀𝑐𝑐𝑐𝑐 + 𝑓𝑓𝑓𝑓𝑓𝑓

𝛽𝛽1 𝑓𝑓𝑐𝑐
′ 𝜀𝜀𝑐𝑐𝑐𝑐

𝑀𝑀𝑛𝑛

≤ 

𝑀𝑀𝑛𝑛 = 𝐴𝐴𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓. (𝑑𝑑 − 𝑎𝑎
2)

 

𝑀𝑀𝑛𝑛 = 𝐴𝐴𝑓𝑓. 𝑓𝑓𝑓𝑓. (𝑑𝑑 − 𝑎𝑎
2)

𝑓𝑓𝑓𝑓 = √
𝐸𝐸𝑓𝑓𝜀𝜀𝑐𝑐𝑐𝑐

4 + 0.85𝛽𝛽1𝑓𝑓𝑐𝑐′

𝜌𝜌𝑓𝑓
𝐸𝐸𝑓𝑓𝜀𝜀𝑐𝑐𝑐𝑐 − 0.5𝐸𝐸𝑓𝑓𝜀𝜀𝑐𝑐𝑐𝑐

𝑎𝑎 =
𝐴𝐴𝑓𝑓𝑓𝑓𝑓𝑓

0.85𝑓𝑓𝑐𝑐′𝑏𝑏

𝑓𝑓𝑐𝑐’

p SG

LVDT

S1

S2

S3

S4
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– –

𝑏𝑏
𝑑𝑑 𝐴𝐴𝑓𝑓 𝑓𝑓𝑓𝑓𝑓𝑓 𝜌𝜌𝑓𝑓𝑓𝑓 𝜌𝜌𝑓𝑓 𝑓𝑓𝑓𝑓 𝑎𝑎 𝑀𝑀𝑛𝑛

𝑏𝑏
𝑑𝑑

 𝐴𝐴𝑓𝑓

𝑓𝑓𝑓𝑓𝑓𝑓

1A

BEAM B2 SECTION 1-1

1

1
1

1

1
2

1

1

1

 2

1B

1

1
1

1

1
2

1

1

1

 2

BEAM B3 SECTION 1-1

ạ ậ ệ ự ố   

 

𝑓𝑓𝑓𝑓𝑓𝑓 = 𝐶𝐶𝐸𝐸𝑓𝑓𝑓𝑓𝑓𝑓
∗

𝑓𝑓𝑓𝑓𝑓𝑓
∗

𝑓𝑓𝑓𝑓

ρf

𝜌𝜌𝑓𝑓 =
𝐴𝐴𝑓𝑓
𝑏𝑏𝑏𝑏

𝜌𝜌𝑓𝑓𝑓𝑓

𝜌𝜌𝑓𝑓𝑓𝑓 = 0.85𝛽𝛽1
𝑓𝑓𝑐𝑐

′

𝑓𝑓𝑓𝑓𝑓𝑓

𝐸𝐸𝑓𝑓𝜀𝜀𝑐𝑐𝑐𝑐
𝐸𝐸𝑓𝑓𝜀𝜀𝑐𝑐𝑐𝑐 + 𝑓𝑓𝑓𝑓𝑓𝑓

𝛽𝛽1 𝑓𝑓𝑐𝑐
′ 𝜀𝜀𝑐𝑐𝑐𝑐

𝑀𝑀𝑛𝑛

≤ 

𝑀𝑀𝑛𝑛 = 𝐴𝐴𝑓𝑓𝑓𝑓𝑓𝑓𝑓𝑓. (𝑑𝑑 − 𝑎𝑎
2)

 

𝑀𝑀𝑛𝑛 = 𝐴𝐴𝑓𝑓. 𝑓𝑓𝑓𝑓. (𝑑𝑑 − 𝑎𝑎
2)

𝑓𝑓𝑓𝑓 = √
𝐸𝐸𝑓𝑓𝜀𝜀𝑐𝑐𝑐𝑐

4 + 0.85𝛽𝛽1𝑓𝑓𝑐𝑐′

𝜌𝜌𝑓𝑓
𝐸𝐸𝑓𝑓𝜀𝜀𝑐𝑐𝑐𝑐 − 0.5𝐸𝐸𝑓𝑓𝜀𝜀𝑐𝑐𝑐𝑐

𝑎𝑎 =
𝐴𝐴𝑓𝑓𝑓𝑓𝑓𝑓

0.85𝑓𝑓𝑐𝑐′𝑏𝑏

𝑓𝑓𝑐𝑐’

p SG

LVDT

S1

S2

S3

S4
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𝑃𝑃𝑚𝑚𝑚𝑚𝑚𝑚
𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 4𝑀𝑀𝑛𝑛

𝑙𝑙

𝑀𝑀𝑛𝑛 
𝑙𝑙

𝑀𝑀𝑛𝑛 𝑃𝑃𝑚𝑚𝑚𝑚𝑚𝑚
𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑃𝑃𝑚𝑚𝑚𝑚𝑚𝑚

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 

 

𝜌𝜌𝑓𝑓𝑓𝑓 𝜌𝜌𝑓𝑓

𝜌𝜌𝑓𝑓 > 𝜌𝜌𝑓𝑓𝑓𝑓

𝜌𝜌𝑓𝑓𝑓𝑓 𝜌𝜌𝑓𝑓

ạ ậ ệ ự ố   

 





𝜙𝜙 =

{
 

  0.55         𝑓𝑓𝑓𝑓𝑓𝑓 𝜌𝜌𝑓𝑓 ≤ 𝜌𝜌𝑓𝑓𝑓𝑓
0.3 + 0.25

𝜌𝜌𝑓𝑓
𝜌𝜌𝑓𝑓𝑓𝑓

    𝑓𝑓𝑓𝑓𝑓𝑓 𝜌𝜌𝑓𝑓𝑓𝑓 < 𝜌𝜌𝑓𝑓 < 1.4 𝜌𝜌𝑓𝑓𝑓𝑓
 0.65      𝑓𝑓𝑓𝑓𝑓𝑓 𝜌𝜌𝑓𝑓 ≥ 1.4𝜌𝜌𝑓𝑓𝑓𝑓



𝐴𝐴𝑓𝑓 𝜌𝜌𝑓𝑓𝑓𝑓 𝜌𝜌𝑓𝑓  𝑀𝑀𝑛𝑛







JOMC 39

 
 

 

𝑃𝑃𝑚𝑚𝑚𝑚𝑚𝑚
𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 = 4𝑀𝑀𝑛𝑛

𝑙𝑙

𝑀𝑀𝑛𝑛 
𝑙𝑙

𝑀𝑀𝑛𝑛 𝑃𝑃𝑚𝑚𝑚𝑚𝑚𝑚
𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑𝑑 𝑃𝑃𝑚𝑚𝑚𝑚𝑚𝑚

𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡 

 

𝜌𝜌𝑓𝑓𝑓𝑓 𝜌𝜌𝑓𝑓

𝜌𝜌𝑓𝑓 > 𝜌𝜌𝑓𝑓𝑓𝑓

𝜌𝜌𝑓𝑓𝑓𝑓 𝜌𝜌𝑓𝑓

ạ ậ ệ ự ố   

 





𝜙𝜙 =

{
 

  0.55         𝑓𝑓𝑓𝑓𝑓𝑓 𝜌𝜌𝑓𝑓 ≤ 𝜌𝜌𝑓𝑓𝑓𝑓
0.3 + 0.25

𝜌𝜌𝑓𝑓
𝜌𝜌𝑓𝑓𝑓𝑓

    𝑓𝑓𝑓𝑓𝑓𝑓 𝜌𝜌𝑓𝑓𝑓𝑓 < 𝜌𝜌𝑓𝑓 < 1.4 𝜌𝜌𝑓𝑓𝑓𝑓
 0.65      𝑓𝑓𝑓𝑓𝑓𝑓 𝜌𝜌𝑓𝑓 ≥ 1.4𝜌𝜌𝑓𝑓𝑓𝑓



𝐴𝐴𝑓𝑓 𝜌𝜌𝑓𝑓𝑓𝑓 𝜌𝜌𝑓𝑓  𝑀𝑀𝑛𝑛




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ạ ậ ệ ự ố   
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