
≔ϕMn

ϕMnA

ϕMnB

ϕMnC

0

⎡
⎢
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥
⎥⎦

≔ϕPn

ϕPnA

ϕPnB

ϕPnC

0

⎡
⎢
⎢
⎢
⎢⎣

⎤
⎥
⎥
⎥
⎥⎦

=ϕMn

0
348
512

0

⎡
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎦

=ϕPn

1212
1232

666
0

⎡
⎢
⎢
⎢
⎣

⎤
⎥
⎥
⎥
⎦

200

300

400

500

600

700

800

900

1000

1100

1200

0

100

1300

100 150 200 250 300 350 400 450 5000 50 550

870

365.52

ϕMn

ϕPn

≔Ps +PDL PLL =Ps 655

≔Ms +MDL MLL =Ms 275.2

≔n ―
Es

Ec

=n 8.788

Guess ≔c 6.7425

≔Cc ⋅⋅h c ―
c

2
=Cc 795.573

≔Cs ⋅⋅(( -n 1)) As4
⎛⎝ -c ccover

⎞⎠ =Cs 91.521
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≔T ⋅⋅(( -n 1)) As1
(( -d c)) =T 232.065

Check =--⎛⎝ +Cc Cs
⎞⎠ T Ps 0.029 If not equal to zero adjust c and check again

≔Icr +++――
⋅h c

3

12
⋅⋅b c

⎛
⎜
⎝
―
c

2

⎞
⎟
⎠

2

⋅⋅(( -n 1)) As1
⎛⎝ -c ccover

⎞⎠
2

⋅⋅n As4
(( -d c))

2

=Icr 5631.915

≔Ig ―――
⎛⎝ ⋅h b

3 ⎞⎠

12
=Ig 23333.333

≔Icr ―
Icr

Ig

=Icr 0.241

Assume ≔fc 2000

≔Cc ⋅⋅b c ―
fc

2
=Cc 134850

≔x ―
c

3
=x 2.248

≔fs ⋅⋅―――
-c ccover

c
fc

(( -n 1)) =fs 9800.542

≔C's ⋅As1 fs =C's 27147.5

≔xbar ――――――
⎛⎝ +⋅C's ccover ⋅Cc x⎞⎠

+C's Cc

=xbar 2.29

≔jd -d xbar =jd 15.21

≔T ――――
⋅Ms 12000

jd
=T 217117.659

≔f's ⋅T
⎛
⎜
⎝
―――

fs

+Cc C's

⎞
⎟
⎠

=f's 13135.207

≔ε's ―――
f's

⋅Es 1000
=ε's 0.0005

≔εc ⋅ε's
⎛
⎜
⎝
―――

c

-c ccover

⎞
⎟
⎠

=εc 0.0007
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if ≤≤0 εc ε't
‖
‖

≔fc if

else

≤≤0 εc ε't
‖
‖
‖
‖‖

⋅0.85

⎛
⎜
⎜
⎝

-⋅Ec εc ⋅――――
⎛⎝ -Ec E2

⎞⎠
2

⋅4 f'c
εc

2

⎞
⎟
⎟
⎠

‖
‖ ⋅0.85 ⎛⎝ +f'c ⋅E2 εc

⎞⎠

=fc 1.658

≤fc ⋅0.65 f'c

=⋅0.65 f'c 2.145

OK
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