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𝐹𝑐𝑐 = 𝑚𝑖𝑛(𝑁𝑦,𝑑  , 𝑁𝑐,𝑑)

𝑁𝑦,𝑑 = 𝑓𝑦,𝑑  𝐴

𝑓𝑦,𝑑 = 𝑓𝑦

 𝑁𝑐,𝑑 𝑓𝑐𝑑  ℎ𝑐  𝑏

𝑓𝑐𝑑 = 𝑐  𝑐
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 Total deflection measured from steel beam soffit

 

 



 











 

 

 

 

 



 

 



 

 

 

 



𝐼𝑒𝑡,𝑖 = 𝐼𝑡,𝑖 + 0.6 (𝐼𝑠 − 𝐼𝑡,𝑖)(1 − 𝑚) 𝐼𝑒𝑓 = 𝐼𝑐𝑟 + (𝐼𝑢𝑛𝑐𝑟 − 𝐼𝑐𝑟) (
𝑀𝑐𝑟

𝑀𝑠
)
3

 



 

 

 

 

Span 
Steel sections 

[m] 

6 360 UB 44 610 UB 101 

7 410 UB 53 610 UB 113 

8 460 UB 67 700 WB 115 

9 460 UB 74 700 WB 115 

10 530 UB 82 800 WB 122 

11 610 UB 101 800 WB 146 

12 610 UB 113 800 WB 146 

13 700 WB 115 800 WB 168 

14 800 WB 122 900 WB 175 

15 800 WB 146 1000 WB 215 

16 800 WB 146 1000 WB 215 

17 800 WB 168 1000 WB 215 



18 900 WB 175 1200 WB 249 

19 1000 WB 215 1200 WB 249 

20 1200 WB 249 1200 WB 249 

  AS2327.1-2003 AS2327-2017 



φ φ δ

δ δ δ

φ φ



Span Steel 
Sections [m] 

6 360 UB 44 

7 410 UB 53 

8 460 UB 67 

9 460 UB 74 

10 530 UB 82 

11 610 UB 101 

12 610 UB 113 

13 700 WB 115 

14 800 WB 122 

15 800 WB 146 

16 800 WB 146 

17 800 WB 168 

18 900 WB 175 

19 1000 WB 215 

20 1200 WB 249 



φ φ δ

δ δ δ



δ δ δ δ

δ δ δ

δ δ δ δ

δ δ δ



φ φ φ φ



 

 

 

 

 



Span Δδtot Δδsh 

[m] [%] [‰] 

6.0 394.5 208.2 

7.0 302.4 156.9 

8.0 238.2 116.3 

9.0 196.7 105.2 

10.0 162.2 84.5 

11.0 133.4 62.0 

12.0 115.0 56.0 

13.0 98.7 48.2 

14.0 83.9 39.5 

15.0 73.0 32.8 

16.0 66.5 32.8 

17.0 58.7 28.3 

18.0 51.2 24.6 

19.0 42.4 18.4 

20.0 33.5 12.5 



δ δ δ δ

δ δ δ δ



Span Δδtot Δδsh 

[m] [%] [‰] 

6.0 1154.3 208.2 

7.0 865.5 156.9 

8.0 653.4 116.3 

9.0 565.1 105.2 

10.0 460.9 84.5 

11.0 355.1 62.0 

12.0 310.3 56.0 

13.0 265.9 48.2 

14.0 222.4 39.5 

15.0 187.2 32.8 

16.0 178.1 32.8 

17.0 154.9 28.3 

18.0 137.1 24.6 

19.0 110.8 18.4 

20.0 83.7 12.5 



δ δ δ δ

δ δ δ δ



φ φ δ

δ



δ δ δ δ

δ δ δ δ



δ δ δ δ



 

φ φ



φ φ





δ δ δ δ δ





 

 

 



 

 

 

 

 

 

 

𝑢(𝑥𝑃) 𝑣(𝑥𝑃) 𝑥𝑃

𝑥𝑃

𝑑𝑥(𝑥𝑄, 𝑦𝑄)

𝑑𝑦(𝑥𝑄 , 𝑦𝑄)

𝑑𝑥(𝑥𝑄, 𝑦𝑄) = 𝑢(𝑥𝑄) − 𝑦𝑄 sin 𝜃 (𝑥𝑄)

𝑑𝑦(𝑥𝑄 , 𝑦𝑄) = 𝑣(𝑥𝑄) − 𝑦𝑄  + 𝑦𝑄 cos 𝜃 (𝑥𝑄)



𝑑𝑥(𝑥, 𝑦) = 𝑢 −  𝑦 𝜃 = 𝑢 −  𝑦 𝑣′

𝑑𝑦(𝑥, 𝑦) = 𝑣

𝑑𝑧(𝑥, 𝑦) =  0



𝜀𝑥 =
𝜕𝑑𝑥

𝜕𝑥
= 𝑢′ − 𝑦 𝑣′′

𝜀𝑦 =
𝜕𝑑𝑦

𝜕𝑦
= 0

𝜀𝑧 =
𝜕𝑑𝑧

𝜕𝑧
= 0

𝛾𝑥𝑦 =
𝜕𝑑𝑥

𝜕𝑦
 + 

𝜕𝑑𝑦

𝜕𝑥
= 0

𝛾𝑦𝑧 =
𝜕𝑑𝑦

𝜕𝑧
 + 

𝜕𝑑𝑧

𝜕𝑦
= 0

𝛾𝑥𝑧 =
𝜕𝑑𝑥

𝜕𝑧
 + 

𝜕𝑑𝑧

𝜕𝑥
= 0

∫ ∫ 𝜎𝑥  𝜀𝑥  𝑑𝐴 𝑑𝑥 = ∫ (𝑤𝑣  +  𝑛�̂�) 𝑑𝑥 + ⋯
𝐿𝐴𝐿

+ 𝑆𝐿𝑣𝐿  + 𝑁𝐿𝑢𝐿  +  𝑀𝐿𝜃𝐿 + 𝑆𝑅𝑣𝑅  + 𝑁𝑅𝑢𝑅  +  𝑀𝑅𝜃𝑅



𝑁 = ∫ 𝜎𝑥
𝐴

𝑑𝐴

𝑀 = −∫ 𝑦 𝜎𝑥
𝐴

𝑑𝐴

∫ (𝑁 �̂�′ + 𝑀 𝑣′′) 𝑑𝑥 = ⋯
𝐿

… = ∫ (𝑤𝑣  +  𝑛�̂�) 𝑑𝑥 + 𝑆𝐿𝑣�̂�  + 𝑁𝐿�̂�𝐿  + 𝑀𝐿𝜃𝐿 + 𝑆𝑅𝑣�̂�  + 𝑁𝑅�̂�𝑅  +  𝑀𝑅𝜃𝑅
𝐿

∫ [
𝑁
𝑀

] [
�̂�′

𝑣′′] 𝑑𝑥
𝐿

= ∫ [
𝑛
𝑤

] [
�̂�
𝑣
] 𝑑𝑥

𝐿

+ [

𝑁𝐿

𝑆𝐿

𝑀𝐿

] [

�̂�𝐿

𝑣�̂�

𝜃𝐿

] + [

𝑁𝑅

𝑆𝑅

𝑀𝑅

] [

�̂�𝑅

𝑣�̂�

𝜃𝑅

]

∫ [
𝑁
𝑀

] [
�̂�′

𝑣′′] 𝑑𝑥
𝐿

= ∫ [
𝑛
𝑤

] [
�̂�
𝑣
] 𝑑𝑥

𝐿



𝑁 = ∫ 𝜎𝑥
𝐴

𝑑𝐴 =  ∫ 𝐸 (𝜀𝑟 −  𝑦 𝜅)
𝐴

𝑑𝐴 =  𝑅𝐴𝜀𝑟  − 𝑅𝐵 𝜅

𝑀 = −∫ 𝑦 𝜎𝑥
𝐴

𝑑𝐴 = −∫ 𝐸 𝑦(𝜀𝑟 −  𝑦 𝜅)
𝐴

𝑑𝐴 =  − 𝑅𝐵𝜀𝑟  − 𝑅𝐼 𝜅

𝑟 = [
𝑁
𝑀

] =

[
 
 
 
 ∫ 𝜎𝑥

𝐴

𝑑𝐴

−∫ 𝑦 𝜎𝑥
𝐴

𝑑𝐴
]
 
 
 
 

𝐷 = [
𝑅𝐴 −𝑅𝐵

−𝑅𝐵 𝑅𝐼
]

𝜀 = [
𝜀𝑟

 𝜅
] = [

𝑢′

𝑣′′] = [
𝜕 0
0 𝜕2] [

𝑢
𝑣
] = 𝐴 𝑒

∫ 𝑟 𝐴 �̂�
𝐿

𝑑𝑥 = ∫ 𝑝 �̂�
𝐿

𝑑𝑥

𝑝 = [
𝑛
 𝑤

]

∫ 𝐷 𝜀 𝐴 �̂�
𝐿

𝑑𝑥 = ∫ 𝑝 �̂�
𝐿

𝑑𝑥



{
𝑢 =  𝑎0 + 𝑎1 𝑥 + 𝑎2𝑥

2

𝑣 =  𝑏0 + 𝑏1 𝑥 + 𝑏2𝑥
2 + 𝑏3𝑥

3

𝑢 (𝑥 = 0) =  𝑎0 = 𝑢𝐿

𝑢 (𝑥 =
𝐿

2
) =  𝑎0 + 𝑎1 

𝐿

2
+ 𝑎2 (

𝐿

2
)
2

= 𝑢𝑀

𝑢 (𝑥 = 𝐿) =  𝑎0 + 𝑎1 𝐿 + 𝑎2 (𝐿)2 = 𝑢𝑅

𝑎0 = 𝑢𝐿

𝑎1 = − 
3𝑢𝐿 − 4𝑢𝑀 + 𝑢𝑅 

𝐿

𝑎2 =
2(𝑢𝐿 − 2𝑢𝑀 + 𝑢𝑅) 

𝐿2



𝑢 = 𝑢𝐿 −
3𝑢𝐿 − 4𝑢𝑀 + 𝑢𝑅 

𝐿
 𝑥 +

2(𝑢𝐿 − 2𝑢𝑀 + 𝑢𝑅) 

𝐿2
𝑥2

𝑢 = (1 − 
3 𝑥

𝐿
+

2 𝑥2

𝐿2 )𝑢𝐿 + (1 − 
3 𝑥

𝐿
+

2 𝑥2

𝐿2 )𝑢𝑀 + (1 − 
3 𝑥

𝐿
+

2 𝑥2

𝐿2 )𝑢𝑅

𝑢 = 𝑁𝑢1𝑢𝐿 + 𝑁𝑢2𝑢𝑀 + 𝑁𝑢3𝑢𝑅

𝑁𝑢1 = 1 − 
3 𝑥

𝐿
+

2 𝑥2

𝐿2

𝑁𝑢2 =
4 𝑥

𝐿
 − 

4 𝑥2

𝐿2

𝑁𝑢3 =
−𝑥

𝐿
+

2 𝑥2

𝐿2



𝑣 = (1 − 
3 𝑥2

𝐿2
+

2 𝑥3

𝐿3 )𝑣𝐿 + (𝑥 − 
2 𝑥2

𝐿
+

𝑥3

𝐿2)𝜃𝐿 + ⋯

…+ ( 
3 𝑥2

𝐿2
− 

2𝑥3

𝐿3 )𝑣𝑅 + ( − 
𝑥2

𝐿
+ 

𝑥3

𝐿2)𝜗𝑅

𝑣 = 𝑁𝑣1𝑣𝐿 + 𝑁𝑣2𝜃𝐿 + 𝑁𝑣3𝑣𝑅 + 𝑁𝑣4𝜗𝑅

𝑁𝑣1 = 1 − 
3 𝑥2

𝐿2
+

2 𝑥3

𝐿3

𝑁𝑣2 = 𝑥 − 
2 𝑥2

𝐿
+

𝑥3

𝐿2

𝑁𝑣3 = 
3 𝑥2

𝐿2
− 

2𝑥3

𝐿3

𝑁𝑣4 = − 
𝑥2

𝐿
+ 

𝑥3

𝐿2



[
𝑢
 𝑣

] = [
𝑁𝑢1 0 0
0 𝑁𝑣1 𝑁𝑣2

   
𝑁𝑢2 𝑁𝑢3 0
0 0 𝑁𝑣3

   
0

𝑁𝑣4
]

[
 
 
 
 
 
 
𝑢𝐿
𝑣𝐿

𝜗𝐿
𝑢𝑀

𝑢𝑅
𝑣𝑅

𝜃𝑅 ]
 
 
 
 
 
 

= 𝑁𝑒𝑑𝑒



𝜀 = 𝐴 𝑁𝑒𝑑𝑒 = 𝐵 𝑑𝑒

 𝑞𝑒 =  𝑘𝑒𝑑𝑒

 

 

 

 

 

 

 

 



 

 

 

 

 



Span δC13 δC56 δlong δshort δsh 

[m] [m] [m] [m] [m] [m] 
 FEM FEM_s FEM_c FEM_s FEM_c FEM_s FEM_c FEM_s FEM_c 

0 0 0 0 0 0 0 0 0 0 

1 -0.00517 -0.00109 -0.00047 -0.00197 -0.00085 -0.00218 -0.00094 0.00996 0.00429 

2 -0.01019 -0.00215 -0.00093 -0.00387 -0.00167 -0.00431 -0.00185 0.01964 0.00845 

3 -0.01494 -0.00315 -0.00136 -0.00568 -0.00244 -0.00631 -0.00271 0.02878 0.01238 

4 -0.01929 -0.00407 -0.00175 -0.00733 -0.00315 -0.00815 -0.00350 0.03716 0.01599 

5 -0.02314 -0.00489 -0.00210 -0.00879 -0.00378 -0.00977 -0.00420 0.04458 0.01918 

6 -0.02641 -0.00558 -0.00240 -0.01004 -0.00432 -0.01115 -0.00480 0.05087 0.02189 

7 -0.02902 -0.00613 -0.00264 -0.01103 -0.00475 -0.01226 -0.00527 0.05591 0.02405 

8 -0.03093 -0.00653 -0.00281 -0.01175 -0.00506 -0.01306 -0.00562 0.05958 0.02563 

9 -0.03209 -0.00678 -0.00292 -0.01220 -0.00525 -0.01355 -0.00583 0.06181 0.02660 

10 -0.03248 -0.00686 -0.00295 -0.01234 -0.00531 -0.01371 -0.00590 0.06256 0.02692 

11 -0.03209 -0.00678 -0.00292 -0.01220 -0.00525 -0.01355 -0.00583 0.06181 0.02660 

12 -0.03093 -0.00653 -0.00281 -0.01175 -0.00506 -0.01306 -0.00562 0.05958 0.02563 

13 -0.02902 -0.00613 -0.00264 -0.01103 -0.00475 -0.01226 -0.00527 0.05591 0.02405 

14 -0.02641 -0.00558 -0.00240 -0.01004 -0.00432 -0.01115 -0.00480 0.05087 0.02189 

15 -0.02314 -0.00489 -0.00210 -0.00879 -0.00378 -0.00977 -0.00420 0.04458 0.01918 

16 -0.01929 -0.00407 -0.00175 -0.00733 -0.00315 -0.00815 -0.00350 0.03716 0.01599 

17 -0.01494 -0.00315 -0.00136 -0.00568 -0.00244 -0.00631 -0.00271 0.02878 0.01238 

18 -0.01019 -0.00215 -0.00093 -0.00387 -0.00167 -0.00431 -0.00185 0.01964 0.00845 

19 -0.00517 -0.00109 -0.00047 -0.00197 -0.00085 -0.00218 -0.00094 0.00996 0.00429 

20 0 0 0 0 0 0 0 0 0 



Span δC13 δC56 δlong δshort δsh 

[m] [m] [m] [m] [m] [m] 
 FEM code FEM code FEM code FEM code FEM code 

0 0 0 0 0 0 0 0 0 0 0 

1 -0.0052 -0.0052 -0.0006 -0.0006 -0.0012 -0.0008 -0.0013 -0.0009 -0.0059 -0.0095 

2 -0.0102 -0.0102 -0.0013 -0.0013 -0.0023 -0.0015 -0.0025 -0.0018 -0.0115 -0.0177 

3 -0.0149 -0.0149 -0.0018 -0.0018 -0.0033 -0.0021 -0.0036 -0.0025 -0.0167 -0.0248 

4 -0.0193 -0.0193 -0.0023 -0.0023 -0.0042 -0.0027 -0.0046 -0.0032 -0.0213 -0.0308 

5 -0.0231 -0.0231 -0.0028 -0.0027 -0.0050 -0.0031 -0.0055 -0.0038 -0.0252 -0.0357 

6 -0.0264 -0.0264 -0.0031 -0.0031 -0.0056 -0.0035 -0.0061 -0.0043 -0.0284 -0.0396 

7 -0.0290 -0.0290 -0.0034 -0.0033 -0.0061 -0.0037 -0.0066 -0.0046 -0.0308 -0.0424 

8 -0.0309 -0.0309 -0.0035 -0.0035 -0.0064 -0.0038 -0.0070 -0.0049 -0.0324 -0.0442 

9 -0.0321 -0.0321 -0.0036 -0.0036 -0.0065 -0.0038 -0.0071 -0.0050 -0.0331 -0.0451 

10 -0.0325 -0.0325 -0.0036 -0.0035 -0.0065 -0.0037 -0.0071 -0.0050 -0.0331 -0.0450 

11 -0.0321 -0.0321 -0.0036 -0.0036 -0.0065 -0.0038 -0.0071 -0.0050 -0.0331 -0.0451 

12 -0.0309 -0.0309 -0.0035 -0.0035 -0.0064 -0.0038 -0.0070 -0.0049 -0.0324 -0.0442 

13 -0.0290 -0.0290 -0.0034 -0.0033 -0.0061 -0.0037 -0.0066 -0.0046 -0.0308 -0.0424 

14 -0.0264 -0.0264 -0.0031 -0.0031 -0.0056 -0.0035 -0.0061 -0.0043 -0.0284 -0.0396 

15 -0.0231 -0.0231 -0.0028 -0.0027 -0.0050 -0.0031 -0.0055 -0.0038 -0.0252 -0.0357 

16 -0.0193 -0.0193 -0.0023 -0.0023 -0.0042 -0.0027 -0.0046 -0.0032 -0.0213 -0.0308 

17 -0.0149 -0.0149 -0.0018 -0.0018 -0.0033 -0.0021 -0.0036 -0.0025 -0.0167 -0.0248 

18 -0.0102 -0.0102 -0.0013 -0.0013 -0.0023 -0.0015 -0.0025 -0.0018 -0.0115 -0.0177 

19 -0.0052 -0.0052 -0.0006 -0.0006 -0.0012 -0.0008 -0.0013 -0.0009 -0.0059 -0.0095 

20 0 0 0 0 0 0 0 0 0 0 



Span δincr δtot 

[m] [m] [m] 
 FEM code FEM code 

0 0 0 0 0 

1 -0.006 -0.007 -0.014 -0.017 

2 -0.012 -0.014 -0.028 -0.032 

3 -0.017 -0.020 -0.040 -0.046 

4 -0.022 -0.024 -0.052 -0.058 

5 -0.026 -0.028 -0.062 -0.069 

6 -0.029 -0.032 -0.070 -0.077 

7 -0.031 -0.034 -0.076 -0.083 

8 -0.033 -0.035 -0.080 -0.087 

9 -0.034 -0.036 -0.082 -0.090 

10 -0.033 -0.036 -0.083 -0.090 

11 -0.034 -0.036 -0.082 -0.090 

12 -0.033 -0.035 -0.080 -0.087 

13 -0.031 -0.034 -0.076 -0.083 

14 -0.029 -0.032 -0.070 -0.077 

15 -0.026 -0.028 -0.062 -0.069 

16 -0.022 -0.024 -0.052 -0.058 

17 -0.017 -0.020 -0.040 -0.046 

18 -0.012 -0.014 -0.028 -0.032 

19 -0.006 -0.007 -0.014 -0.017 

20 0 0 0 0 



δ δ δ δ



Span δC13,code/δC13,FEM δC56,code/δC56,FEM δlong,code/δlong,FEM δshort,code/δshort,FEM δsh,code/δsh,code 

[m] [-] [-] [-] [-] [-] 

0 1 1 1 1 1 

1 1 0.998 0.672 0.700 1.599 

2 1 0.996 0.662 0.700 1.539 

3 1 0.993 0.652 0.700 1.490 

4 1 0.991 0.641 0.700 1.451 

5 1 0.989 0.630 0.700 1.420 

6 1 0.986 0.619 0.700 1.396 

7 1 0.984 0.608 0.700 1.378 

8 1 0.981 0.596 0.700 1.367 

9 1 0.978 0.584 0.700 1.361 

10 1 0.976 0.572 0.700 1.361 

11 1 0.978 0.584 0.700 1.361 

12 1 0.981 0.596 0.700 1.367 

13 1 0.984 0.608 0.700 1.378 

14 1 0.986 0.619 0.700 1.396 

15 1 0.989 0.630 0.700 1.420 

16 1 0.991 0.641 0.700 1.451 

17 1 0.993 0.652 0.700 1.490 

18 1 0.996 0.662 0.700 1.539 

19 1 0.998 0.672 0.700 1.599 

20 1 1 1 1 1 



Span δincr,code/δincr,FEM δtot,code/δtot,FEM 

[m] [-] [-] 

0 1 1 

1 0.816 0.519 

2 0.842 0.501 

3 0.864 0.485 

4 0.883 0.473 

5 0.899 0.462 

6 0.912 0.453 

7 0.923 0.445 

8 0.930 0.439 

9 0.935 0.435 

10 0.937 0.431 

11 0.935 0.435 

12 0.930 0.439 

13 0.923 0.445 

14 0.912 0.453 

15 0.899 0.462 

16 0.883 0.473 

17 0.864 0.485 

18 0.842 0.501 

19 0.816 0.519 

20 1 1 



δ δ δ δ δ δ

δ δ δ δ δ δ

δ δ





 

 

 





 

 

 

 





 

 

 

 



 

 

 

 



 

 



 

 

 

 



 

 

 

 

 𝐹𝑐𝑐 = 𝑚𝑖𝑛(𝑁𝑦,𝑑  , 𝑁𝑐,𝑑)

 

 

 

 

 



 

 

 

 

 

 

 

 



 







 

Input 

Choose type of design 

Project: 

Design load 

PCCSi Design of serviceability 

Effective section 

Design of strength 

Mbc>M*
 

   NO 

YES 
 
Nominal shear capacity 

ν <φτ    NO 

YES 

YES Other PCCS δcode<δlim 
NO 

NO YES 

Detail concrete 

Finish 





 

 
 

 

Design load 

ULS SLS 

Combo stage 3: Combo stage 3: 

• 1.35 Gstage3 

• 1.2 Gstage3 + 1.5 Qstage3 

• 1.2 Gstage3 + 1.5 Ψl Qstage3 

• Gstage3 

• Ψs Qstage3 

• Ψl Qstage3 

N.B. use the max combo N.B. use the max combo 

Combo end construction: Combo end construction: 

• 1.35 G2tot 
• 1.2 G2tot + 1.5 Q2 
• 1.2 G2tot + 1.5 Ψl Q2 

• G2tot 

• Ψs Q2 
• Ψl Q2 

N.B. use the max combo N.B. use the max combo 







 

Nominal shear 

capacity 

Solid slab Composite slab 

• Define: 

α =0.7 

Prk1 = α dbs fuc 

Prk2 = 0.29 d2
bs (fccy Ec)0.5 

Prk = min(Prk1 , Prk2) 

θribs:;t 0 θribs=0 

• Define: • Define: 

α =0.7 

Prk1 = α dbs fuc 

Prk2 = 0.29 d2
bs (fccy Ec)0.5

 

k1= 0.6 (bcr / hr) ((bcr / hr)‐1) 

Prk = k1 min(Prk1 , Prk2) 

α =0.7 

Prk1 = α dbs fuc 

Prk2 = 0.29 d2
bs (fccy Ec)0.5 

nr=number of studs 

k1= (0.7/nr cr r cr r 

Prk = kt min(Prk1 , Prk2) 

0.5) (b / h ) ((b / h )‐1) 

• Define: 

Prd = 0.85 Prk 

ni= Fcp/ Prd minimum number of shear connectors 

nf= Fcc/ Prd number of connectors for full shear 



 
 

 

Design of serviceability 
 

• Define: 

φccb in function of fc 

• Define creep coefficient: 

Ag= Dc bcf 

ue= exposed perimeter 

τ0=age concrete at time of loading 

th=hypothetical thickness 

α2=1+1.12 e‐0.008th
 

k2= α2 t0.8/( t0.8+0.15*th) 

k3=2.7/(1+lg10   τ0) 

k4=0.5 

α3=0.7/(k4 α2) 

k5=1 (if fc<50000) or 2‐ α3‐0.002(1‐ α3) fc 

φcc= k2 k3 k4 k5 φccb 

• Define: 

Eefcc= Ec/(1+ φcc) effective modulus for creep deflection 

Eefcc= Ec/(1+ 0.55 φcc) effective modulus for shrinkage deflection 

α=[ Es/Ec, Es/Eefcc, Es/Eefcs] 

c1=2 As/(bcf dsg) 

Define effective second moment of area 

• Define: 

Mcr 

Icr, slab section 

Iuncr, slab section 

Ief= Icr+( Iuncr‐ Icr)(Mcr/M*)3
 












































