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(m (m) ) (m2)
1.000 x 1.000 X 1 = 1.00
1.500 x 1.500 X 1 = 2.25
2.000 x 2.000 X 1 = 4.00
2500 x 2.500 X 1 = 6.25
3.000 x 3.000 X 1 = 9.00
3500 x 3.500 X 1 = 12.25
4.000 x 4.000 X 1 = 16.00
4500 x 4.500 X 1 = 20.25
5000 x 5.000 X 1 = 25.00
5500 x 5.500 X 1 = 30.25
6.000 x 6.000 X 1 = 36.00

(m2)

162.25
1.000 x 1.000 X 1 = 1.00
1.500 x 1.500 X 1 = 2.25
2000 x 2.000 X 1 = 4.00
2500 x 2.500 X 1 = 6.25
3.000 x 3.000 X 1 = 9.00
3500 x 3.500 X 1 = 12.25
4.000 x 4.000 X 1 = 16.00

50.75 (m2)

/2 =  25.375

(m2)

Si = 18763
(mm) (mm) ) (mm)
1,000 + 90 X 2 = 2,180
1,500 + 90 X 2 = 3,180
2000 + 90 X 2 = 4,180
2500 + 90 X 1 = 2,590
3000 + 90 X 1 = 3,090
3500 + 90 X 1 = 3,590
4000 + 9O X 1 = 4,090
4500 + 90 X 1 = 4,590
5000 + 90 X 1 = 5,090
5500 + 90 X 1 = 5,590
6,000 + 90 X 1 = 6,090

(mm)

Lx= 44,260
3000 + 90 X 1 = 3,090
4000 + 90 X 1 = 4,090
5000 + 90 X 1 = 5,090
6,000 + 90 X 1 = 6,090
7000 + 90 X 1 = 7,090
8000 + 90 X 1 = 8,090
9000 + 90 X 1 = 9,090
10,000 + 90 X 1 = 10,090

(mm)

Ly= 52720
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3-2, hs : (mm)
hs(mm) to(mm) tn(mm) tw(mm)
5 3,000 150 AND h/722 = 136 150 = 150
4 3,000 180 AND h/22 = 136 180 = 180
3 3,000 180 AND h/22 = 136 180 = 180
2 3,000 180 AND h/22 = 136 180 = 180
1 3,000 180 AND h/22 = 136 180 = 180
1 3,000 180 AND h/18 = 167 180 = 180
hs(mm) to(mm) tn(mm) tw(mm)
5 3,000 150 AND h/722 = 136 150 = 150
4 3,000 180 AND h/22 = 136 180 = 180
3 3,000 180 AND h/22 = 136 180 = 180
2 3,000 180 AND h/22 = 136 180 = 180
1 3,000 180 AND h/722 = 136 180 = 180
1 3,000 180 AND h/18 = 167 180 = 180
3-3, =a ZB ( -50)
(mm/m2) o= (t/tw) [3=~(18/Fc) B V5
Fc
(N/mm2)  Lx(mm)  Si(m2) (mm/m2) a YA B (mm/m2)  (mm/m2)
5 21 44,260 188 120 1.00 1.0 1.00 120 < 236
4 21 44,260 188 120 1.00 1.0 1.00 120 < 236
3 21 44,260 188 120 1.00 1.0 1.00 120 < 236
2 21 44,260 188 150 1.00 1.0 1.00 150 < 236
1 21 44,260 188 150 1.00 1.0 1.00 150 < 236
1 21 44,260 188 200 1.00 1.0 1.00 200 < 236
Fc
(N/mm2)  Ly(mm)  Si(m2) (mm/m2) a Z B (mm/m2)  (mm/m2)
5 21 52,720 188 120 1.00 1.0 1.00 120 < 281
4 21 52,720 188 120 1.00 1.0 1.00 120 < 281
3 21 52,720 188 120 1.00 1.0 1.00 120 < 281
2 21 52,720 188 150 1.00 1.0 1.00 150 < 281
1 21 52,720 188 150 1.00 1.0 1.00 150 < 281
1 21 52,720 188 200 1.00 1.0 1.00 200 < 281
3-4, 25Anv  2WAIB aw: (mm2/m2) = AW/Si
aw  2ZWAI[3/2.55i = ann(mmz/m2) Aw: (mm2)
Si: (m2)
Aw z P T Al B awn aw
Lx(mm)  tw(mm) (mm2) Si(m2) (kN) (mm2/m2)  (mm2/m2)
5 44,260 150 6639000 188 1.0 2439 1.64 0.93 7910 < 35384
4 44,260 180 7966800 188 1.0 4878 1.37 0.93 13220 < 42461
3 44,260 180 7966800 188 1.0 7317 1.22 0.93 17594 < 42461
2 44,260 180 7966800 188 1.0 9757 1.10 0.93 21191 < 42461
1 44,260 180 7966800 188 1.0 12196 1.00 0.93 24071 < 42461
1 44,260 180 7966800 188 1.0 14635 1.00 0.93 28886 < 42461
Aw Z Z Wi Ai B awn aw
Ly(mm) tw(mm) (mm2) Si(m2) (kN) (mm2/m2) (mm2/m2)
5 52,720 150 7908000 188 1.0 2439 1.64 0.93 7910 < 42148
4 52,720 180 9489600 188 1.0 4878 1.37 0.93 13220 < 50577
3 52,720 180 9489600 188 1.0 7317 1.22 0.93 17594 < 50577
2 52,720 180 9489600 188 1.0 9757 1.10 0.93 21191 < 50577
1 52,720 180 9489600 188 1.0 12196 1.00 0.93 24071 < 50577
1 52,720 180 9489600 188 1.0 14635 1.00 0.93 28886 < 50577
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4-1, fs : (N/mm2) [ 1
T a: [ 1 =t 0 (1/B) 1 o:
Fc To 1/B
(N/mm2)  (N/mm2) 0i(kNY Lx(mm) tw(mm) T a(N/mm2) 1t w(N/mm2) fs(N/mm2)
5 21 0.25 1.080 801 44.260 150 0.27 > 0.12 < 1.05
4 21 0.35 1.080 1340 44.260 180 0.38 > 0.17 < 1.05
3 21 0.45 1.080 1783 44,260 180 0.49 > 0.22 < 1.05
2 21 0.45 1.080 2147 44,260 180 0.49 > 0.27 < 1.05
1 21 0.45 1.080 2439 44.260 180 0.49 > 0.31 < 1.05
-1 21 0.40 1.080 2683 44.260 180 0.43 > 0.34 < _1.05
Fc To 1/8
(N/mm2)  (N/mm2) Qi(kN) Lx(mm) tw(mm) Tt a(N/mm2) 1t w(N/mm2) fs(N/mm2)
5 21 0.25 1.080 801 52,720 150 0.27 > 0.10 < 1.05
4 21 0.35 1.080 1340 52.720 180 0.38 > 0.14 < 1.05
3 21 0.45 1.080 1783 52.720 180 0.49 > 0.19 < 1.05
2 21 0.45 1.080 2147 52.720 180 0.49 > 0.23 < 1.05
1 21 0.45 1.080 2439 52,720 180 0.49 > 0.26 < 1.05
-1 21 0.40 1.080 2683 52,720 180 0.43 > 0.28 < 1.05
4-2, Pso : Ps= Pso ( / )
Ps Ps 0.15%
9mm, @®300( ©450) @450( ®500)
Pso Pso Ps Ps
tw(mm) %) (%) 1D , 2D
5 150 0.15% 0.15%  1D10@300 0.16%  ---5F--- 1D10@250
4 180 0.20% 0.20%  2D10@375 0.21%  ---4F--- 2D10@250
3 180 0.25% 0.25%  2D10@300 0.26% ---3F--- 2D10@250
2 180 0.25% 0.25%  2D10@300 0.26% ---2F--- 2D10@250
1 180 0.25% 0.25%  2D10@300 0.26% ---1F--- 2D10@250
-1 180 0.25% 0.25%  2D10@300 0.26% ---Bl--- 2D10@250
Pso Pso Ps Ps
tw(mm) (D) (%) 10 , 2D
5 150 0.15% 0.15%  1D10@300 0.16%  ---5F--- 1D10@250
4 180 0.20% 0.20% 2D10@375 0.21%  ---4F--- 2D10@250
3 180 0.25% 0.25%  2D10@300 0.26% ---3F--- 2D10@250
2 180 0.25% 0.25%  2D10@300 0.26% ---2F--—- 2D10@250
1 180 0.25% 0.25%  2D10@300 0.26% ---1F--- 2D10@250
-1 180 0.25% 0.25%  2D10@300 0.26% ---Bl--- 2D10@250
) (
) Ps
4-3, at :
ft : [ 1
Mwa: =08 at ft Lw+0.3 Nw Lw Lw :
Nw : ( )
Mw : =TTw Lw tw yh TW:
tw :
Mw=Mna (Nw  0) at = (tw tw yh)/(0.8 ft) vh : ( )
Tw tw vh ft at
(N/mm2) (mm) (mm) (N/mm2) (cm2)
5 0.12 150 1.500 295 1.15 1D13 2D13 ---5F---  2D13
4 0.17 180 1.500 295 1.92 2D13 2013 ---4F---  2D13
3 0.22 180 1.500 295 2.56 2D16 2016 ---3F--- 2D16
2 0.27 180 1,500 295 3.08 2D16 2016 ---2F--- 2D16
1 0.31 180 1.600 345 3.19 2D19 2019 ---1F---  2D19
-1 0.34 180 1.500 345 3.29 2D19 2D19 ---Bl---  2D19
W tw vh ft at
(N/mm2) (mm) (mm) (N/mm2) (cm2)
5 0.10 150 1,500 295 0.97 1D13 2013  ---5F--- 2D13
4 0.14 180 1.500 295 1.61 2D13 2013 ---4F--- 2Dp13
3 0.19 180 1.500 295 2.15 2D16 2016 ---3F--- 2D16
2 0.23 180 1.500 295 2.59 2D16 2D16 ---2F---  2D16
1 0.26 180 1.600 345 2.68 2D19 2019 ---1F--- 2D19
-1 0.28 180 1,500 345 2.77 2D19 2D19 ---B1---  2Dp19




85, PAGE - 4
5-1,
L (m) Lw : (m) LI : (m)
h (m) Lo : (m) Lr : (m)
tw: (m) hd : (m) hu : H-hd(m) hw : (m)
TW : (N/mm2) Qw: (kN) Q: (KN)
Mw : [ J(kNm) Mg : (mg: [ 1(kNm)
w: (k\/m) w
C: (kNm)  Mo: max(kNm) Qo (kN
L=225 L=325 L=425
- - - N
‘LW=1.00‘L0:1.00 ‘LW=1.50‘L0:1.50 ‘LW=2.00‘L0:2.00 ‘LW=2.50‘
1.00 0.59|0.41 0.57|0.43 1.00
LI =0.50 Lr=0.75| LI =0.75 Lr=1.00( LI=1.00 Lr=1.25
Y1l Y1l Y1l
Gl G2 G3
6 My Qg My My @y Mg My @y Mg
D =0.80 18 15 16 11 13 31 24 22 68
hw= 2.20 | hu'= 1.00 14 <mg> 8 4 <mg> 20 6 <mg> 45
hu=1.50| Ma= 18 We 25 140 | Mn= 27 Wezas 19 | Mn=54 We 25 240 | M= 68
5 = 3.00 Qn= 18 C Mo Q@ | Q=27 C Mb Q@ | Q=36 C M Q | Q=45
T w=0.12 |hd = 1.50| M= 36 4 6 17 M= 54 7 11 23 Mna= 54 12 18 30 Mn= 68
tw= 0.15(hd'=2.00| 1 1
5 My Qu My My Qg Mg My Qg Mg
D = 0.80 66 56 59 41 38 82 63 57 181
hw= 2.20 | hu'= 1.00 50 <mg> 28 20 <mg> 52 17 <mg> 121
hu=1.50| Ma= 30 We 25 140 | M= 45 We 25 1.9 | Ma=91 We 25 240 | M= 113
4 = 3.00 Q=30 C Mb @ Q=45 C Mb @ | Q=61 C Mb @ Q=76
T w=0.17 |hd = 1.50| M= 61 4 6 18 Mna= 91 8 11 ZA4 Mna= 91 12 18 30 Ma= 113
tw= 0.18 [hd'=2.00| 1 1
4 My Qy My My @ Mg My @ Mg
D =0.80 101 8 89 62 56 120 2 84 265
hw= 2.20 | hu'= 1.00 75 <mg> 43 31 <mg> 75 25 <mgp> 177
hu = 1.50| Ma= 40 We 25 140 | M= 60 We2s 19 | Mn=121 We 25 240 | M= 151
3 = 3.00 Qn= 40 C Mo Qo | Qn=60 C Mo Qo |Qn=81 C Mo Q | Qn=101
T w=0.22|hd=150 Ma=81 4 6 18 |Mnw=121 8 11 24 M= 121 12 18 30 | Mn=151
tw= 0.18 ([hd'=2.00| 1 1
3 My Qu Mg My Qo Mg My Qo Mg
D = 0.80 129 108 114 79 71 151 115 106 333
hw= 2.20 | hu'= 1.00 97 <mg> 55 40 <mg> ¥4 31 <mg> 222
hu = 1.50| M= 49 WeE 25 140 | Mn=T73 We2s5 1.9 | M= 146 We 25 240 | Mn= 182
2 = 3.00 Qn= 49 C M Q | Q=73 C Mo Qo | Q=97 C Mo Q@ | Q=121
T w=0.27 |hd = 1.50| M= 97 4 6 18 | Mn=146 8 11 24 Mn= 146 12 18 30 | Mn=182
tw= 018 |hd'= 2.00| 1 | 1 | | |
2 My Qu My My Qo My My Qo My
D = 0.80 152 128 135 93 73 145 111 101 320
hw= 2.20 | hu'= 1.00 | 114 <mg> 65 | 53 <mg> 86 | 30 <mg> 213 |
hu=1.50| Ma=55 We 25 140 | M= 83 We 25 1.9 | Ma= 110 We 25 240 | M= 138
1 = 3.10 Qn=55 C Mb Q@ | Q=83 C Mo Qo | Q=110 C Mb Qo | Qn=138
T w=0.31|hd=1.60| M= 116 4 6 18 Mn= 174 8 11 ZA4 Mna= 231 12 18 30 Mna= 289
tw= 018 |hd'=2.10| 1 | 1 | 1 | 1 |
1 Mo g Mo Mg _COg Mo Mg g Mg
D = 1.00 | 176 148 156 | 108 95 200 | 153 140 441 |
hw= 2.00 | hu'= 1.00 139 <mg> 82 61 <mg> 129 48 <mg> 301
hu = 1.50 Ma= 61 WeE26 150 | Mav=91 We 26 200 | Mn=121 We 26 25 | Mn=152
B1 = 3.00 Qn= 61 C Mo Qo | Q=91 C Mb Q@ | Q=121 C Mb Q@ | Qn=152
T w=034|hd=150| M= 121 5 7 20 | Mn=182 9 13 26 | Mn=242 14 20 33 | Mn=303
tw= 0.18 |hd'=2.00| 1 | 1 | 1 1 |
=1 My Qg Mg My Qg Mg My Qg Mg
D =1.00 121 102 107 74 65 137 105 9% 303
96 <mg> 57 42 <mg> 89 33 <mg> 207
WE 26 1.50 WeE26 200 WeE 26 250
C M Qo C M Qo C M Qo
5 7 2 9 13 26 14 20 33
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b (mm) dt : (mm)
D (mm) d (mm) j - (mm)
Mu : (kNm) at : (cm2)
Md : (kNm) M=at ft j
Q : K)  Q=Qo+2Qy Pu : ()
Q = bj{cfs+0.5wit(Pw-0.002)}
fs (N/mm2) [ 1 (o6
ft : (N/mm2) [ 1
wft : (N/mm2) [ 1
Y1 Y1 Y1
Gl G2 G3
6 b= 150 b= 150 D= 800 b= 150 D= 800 b= 150 D= 800
Gl d=750 j=656 | G2 d=750 j=656 | G3 d=750 j=656
dt=50 Mu= 18 at= 0.91 Mu= 28 at= 1.44 Mu= 57 at= 2.95
Fc 21 fs=1.05 Md= 14 at= 0.70 Md= 20 at= 1.06 Md= 45 at=2.34
SD 295 ft=295 0 =48 Pw= 0.20% 0 =49 Pw= 0.20% 0=73 Pw= 0.20%
SD 295 wft =295 D13 St 183 2D13 St 128 1D131D16 St 1.05
1D13 1D10@225 1D13 1D10@225 2D13 1D10@225
5 b= 180 b= 180 D= 800 b= 180 D= 800 b= 180 D= 800
G1 =750 j= 656 G2 =750 j= 656 G3 d=750 j= 656
dt =50 Mu= 54 at= 2.78 Mu= 60 at= 3.07 Mu= 133 at= 6.88
Fc 21 fs=1.05 Md= 50 at= 257 Md= 52 at= 2.68 Md= 121 at=6.25
SD 295 ft=295 0 =129 Pw= 020% 0 =100 Pw= 0.20% Q0 =145 Pw= 0.28%
SD 295 wft =295 3D13 St 183 3D13 St 141 2D132D19 St 1.05
3D13 2D10@375 3D13 2D10@375 2D13,2D16 2D10@275
4 b= 180 b= 180 D= 800 b= 180 D= 800 b= 180 D= 800
Gl d=750 j=656| G2 d=750 j=656 | G3 d=750 j= 656
dt=50 Mu= 80 at= 4.11 Mu= 83 at= 4.27 Mu= 189 at= 9.74
Fc 21 fs=1.05 Md= 75 at= 3.9 Md= 75 at= 3.88 Md= 177 at=9.12
SD 295 ft=295 0 =187 Pw= 0.20% 0 =136 Pw= 0.20% 0 =198 Pw= 0.5%
SD 295 wit = 295 2D161D13 St 1.83 2D16,1D13 St 1.43 5D16 St 105
2D16 2D10@375 2D16 2D10@375 2D16,2D19 2D10@125
3 b= 180 b= 180 D= 800 b= 180 D= 800 b= 180 D= 800
G1L d=750 j=656 | G2 d=750 j=656 | G3 d=750 j=656
dt =50 Mu= 101 at=5.20 Mu= 102 at= 5.26 Mu= 234 at= 1210
Fc 21 fs=1.05 Md= 97 at= 4.9 Md= 94 at= 4.87 Md= 222 at= 1148
SD 295 ft =295 0 =234 Pw=024% 0 =165 Pw= 0.20% Q0 =241 Pw= 0.84%
SD 295 wft = 295 2D16,1D13 St 1.83 3D16 St 144 2D16,3D19 St 1.05
2D16,1D13 2D10@300 2D16,1D13 2D10@375 3D16,2D19 2D13@150
2 b= 180 b= 180 D= 800 b= 180 D= 800 b= 180 D= 800
Gl d=750 j=656| G2 d=750 j=65 | G3 d=750 j= 656
dt =50 Mu= 118 at=5.21 Mu= 94 at= 4.14 Mu= 225 at= 9.95
Fc 21 fs=1.05 Md= 114 at=5.03 Md= 86 at= 381 Md= 213 at=9.42
SD 345 ft=345 0 =273 Pw= 0.46% 0 =170 Pw= 0.20% 0 =233 Pw=0.7%
SD 295 wift =295 2D19 St 183 2D19 St 156 3D19,1D16 St 1.05
2D19 2D10@150 2D19 2D10@375 3D19,1D13 2D10@100
1 b= 180 b= 180 D= 1000 b= 180 D= 1000 b= 180 D= 1000
Gl d=940 j=83 | G2 d=940 j=83 | 63 d=940 j=823
dt =60 Mu= 144 at= 5.08 Mu= 137 at= 4.84 Mu= 315 at= 1109
Fc 21 fs=1.05 Md= 139 at= 4.91 Md= 129 at= 4.4 Md= 301 at= 10.61
SD 345 ft=345 0 =315 Pw= 0.22% 0 =216 Pw= 0.20% 0 =312 Pw= 0.76%
SD 295 wift =295 2D19 St 200 2D19 St 164 4D19 St 121
2D19 2D10@350 2D19 2D10@375 4D19 2D10@100
-1 b= 180 b= 180 D= 1000 b= 180 D= 1000 b= 180 D= 1000
Gl d=940 j=823 62 d=940 j=83 63 d=940 j=8=3
dt =60 Mu= 101 at= 3.55 Mu= 97 at= 3.43 Mu= 221 at= 7.77
Fc 21 fs=1.05 Md= 96 at= 3.38 Md= 89 at= 3.12 Md= 207 at= 7.30
SD 345 ft=345 0 =223 Pw=0.20% = 156 Pw= 0.20% 0 =225 Pw= 036%
SD 295 wft =295 2D19 St 2w 2D19 St 164 319 St 121
2D19 2D10@375 2D19 2D10@375 2D19,1D16 2D10@200




