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Comparison of actual design to RAM Steel outputs for model of second floor roof joists.

Second Floor Roof Structural Design (Joists) Second Floor Roof Structural Design (Joists)

- - . . RAM Design RAM Design
JoistNo. | Actual Size {gr‘:‘;‘i'nz&;;g;ﬁ E:;‘:ﬂ OK? JoistNo. | Aclual Size | roinel Roaf) {Green Roof)
T o Wi T wisam T 47 W21 x50 | Wi2xid | wizx19
= T R BT I a8 WIBx35 | Widx22 | WIZx26
st e R e
i Woexos | Wixz | WXL - 51 W B x35 | Wi2xis | Wl x22
12 WoixBs | Widx2s | WIBx3T | © G WiBx35 | Wi2xi6 | W 14 x22
= Wrxes | WHx2 | WiBxa | 53 W18 x35 | W12x14 | W 14 x 22
- W24 xB5 | WIBx26 | W18 x35 | - == WIBx35 | WIZx16 | W 14 x22
15 W24 x88 | Wi2x19 | W1Bx28 | = TR Tt B
16 W24 x68 | W12 x18 | W1 x28 | - = o e T e T e
7 W22xEs | Wizx1d | wiBx2s | v = Rl R B
18 W2ixEs | Widwa2 | WiBx3 | v = o e T T e
? Watxsh | Widu22 | WIZX2B | ~ =5 W24 x5 | WaE x10 | W12 x4
20 WEx 51 | WS x10 ] W38 x10 | ~ B0 W24 %55 | W B xi0 | W2 x 14
21 WIEx31 | Wi0xi12 | wizxid4 | = e B e
e W22x84 | Wizx1d | wizxig | v = = T e
pE) W2l xdd | Wi0xiZ | wizxid | = R — TRa
74 W2l %44 | Wi0x12 | Wiz x4 | > s rE e
75 W2l x4k | Wa x| wizxid | v = e rE e
26 W2l xd4d | W B xi0 | W8 xi0 | v = T e T
27 Wi x31 | Wioxi2 | wizxid | v = e T T
28 Wi x5l | WB xi0 | W8 xi0 | v = ks e e
79 WIBx46 | W B x10 | W8 x10 | - = e T R
0 WI2Zx16 | W8 x10 | W8 x| v = T TR TR
3 WIZx14 | W8 x10 | W8 x0 | = T TE e
32 WIZx14 | W8 x10 | W8 x10 | . T TR TR
3 WiZx14 | W B xi0 | W8 x| v = T o T
X WiZx14 | W B xi0 | W8 xi0 | - = TR &
35 Wiax22 | WB x10 | W8 x10 | ~ 75 12 KA1 10 K 1 WK1
5 WiZx14 | W5 xi0 | W8 x0 | — T = T
7 WiZx14 | W8 x10 | W8 x10 | - — T . T
38 WiZx14 | W8 x10 | W8 x0 | -~ = T TR TR
9 WIZx14 | W8 x10 | W8 x0 | A R . e
40 WiZx14 | W8 x10 | W8 x0 | = o TR TR
41 WiZx14 | W B xi0 | W8 xi0 | o o TR TR
42 WIZx 14 | WEx10 | W3 x10 | v 82 0 K1 10 K 1 WK1
43 Wiz x14 | W3 x10 | W38 x10 . ) 10 K1 10 K1 WK1
44 WIBx15 | W B x10 | W8 x10 | = T = T
45 W24 x5 | Wixa2 | WizZxas | v = R T T
45 W22 x5 | Waxid | wWaxi | v
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Second Floor Roof Structural Design (Joists) Second Floor Roof Structural Design (Joists)

. - RAM Design RAM Design ) : RAM Deszign | RAM Design
Joist Mo, Actual Size {Original Rocf) {GE Rocf) OK? Joist Ma. AET Size (Original Roof) | (Green Rocf)
B 14 K 1 10 K1 12 K 1 v 125 10 K 1 18 K 3 D K4
a7 14 K 1 10 K1 12 K1 v 126 10 KA1 18 K 3 D K4
a8 14 K 1 10 K1 12 K 1 . 127 10 K1 1BK3 2K4
g 14 K 1 10 K1 12 K 1 ¥ 128 10 K 1 18 K3 2 K4
o0 12 K 1 10 K 1 12 K 1 ¥ 129 10 K 1 10 K1 10 K1
91 12 K 1 10 K 1 12 K 1 v 130 10 K1 10K1 10 K1
0= N T T . 131 10 K 1 10 K 1 10 K1
%) T TR TR - 132 10 K1 10 K 1 WK1
o2 T T KA . 133 10 K 1 10 K 1 10 K1
35 12 K 1 10 K 1 10 K1 » 134 10 K 1 oK1 LS
% 12 K1 10 K 1 0 K1 v 135 oK1 LS LS
57 12 K 1 10 K 1 10 K 1 v 135 L K1 Ll
= —
EEN N Y Y S N T SRR TSI TS
— = 139 10 K 1 10 K 1 10 K1
100 12 K1 LS LS - 140 10 K1 10 K 1 WK1
1:1 1:"“ LS oK . 141 10 K 1 10 K 1 10 K1
102 L L oK - 122 10 K1 10 K 1 10K1
1:3 1: K1 K1 KT . 143 W 1B x 31 | W 10 x 12 | W 12 x 14
104 1K1 10 K1 10 K1 i 124 W 1B x31 | WiDx12 | Wiz x 14
105 oK1 oK1 oK1 i 145 W 1B % 31 | W 10 x 12 | W 12 x 14
108 10 K1 WK1 10 K1 v 148 W 1B x 31 | W 1D x 12 | W 12 x 14
a7 oK1 mK1 1K1 v 147 W16 x 31 | W10 x 12 | W 12 x 14
108 oK1 10KA1 10K1 v 148 W18 x 31 | W 10 x12 | W12 x 14
108 10K K1 10 K1 v 149 W1B x 31 | W 10 x 12 | W 12 x 14
110 10 K 1 K3 2 KS v 150 W 1B x 31 | W 0 x12 | W12 x 14
111 10 K1 20 K3 2 K5 ¥ 155 W 18 x 31 W10 x 12 | W12 x 14
112 10 K 1 20 K 3 72 K5 v 155 W 1B x 31 | W 10 x 12 | W 12 x 14
13 10 K 1 K3 2 K5 v 157 W 1B x 31 | W 12 x 16 | W 14 x 22
114 10 K 1 K3 22 K5 v 153 W 1B x 31 | W 12 x 18 | W 14 x 22
115 10 K 1 20 K 3 77 K5 v
118 10 K 1 0 K3 K5 v
17 10 K 1 20K 3 22 K5 v
118 10 K 1 20 K3 22 K5 v
118 10 K 1 0 K3 K5 v
120 10 K 1 20 K3 22 K5 v
121 10 K 1 20 K3 K5 v
122 10 K 1 1B K3 K4 v
123 10 K 1 18 K 3 77 K 4 v
124 10 K 1 1B K3 72K 4 v

D2




Comparison of actual design to RAM Steel outputs for model of thrid floor roof joists.

Third Floor Roof Structural Design (Joists) Third Floor Roof Structural Design (Joists)

. : RAM Design | RAM Design - -
JoistMo. | Actal Size | ooioooon | GeenRoon | O JoistMo. | Actusl Size {[F;:;nglezglﬂ {mr?e'{%
] W 1B % 35 | W 12 x 14 | W12 x 19 v e c26 | Wi xi3 ] w1z x 1
2 W 1B % 35 | W 12 x 14 | W12 x 19 v 5 T W s T Wiz
3 W 1B % 35 | W 12 x 14 | W12 x 19 v = o T we x0T Wiz X a
3 W 1B % 35 | W 12 x 14 | W12 x 19 v 5 e T w8 T Wi x
5 W12 % 22 | W B x 10 | W10 x 12 v e 0 T W >0 w2
5 W 1B % 35 | W12 x 14 | W12 x 19 v = T T W x0T W X0
7 W4 ow 22 Woa x 10 W 3 x 10 M cq x 44 W 8 x 10 W12 x 14
5 W 1B % 35 | W 12 x 14 | W14 x 22 v = T T W xd T Wi s
10 W 1B x 35 | W 12 x 14 | W14 x 22 v = 3 T W s x0T We x 0
11 W 18 x 35 W12 x 14 W14 x 22 ¥ £q x 44 W 8 x 10 W12 x 14
12 W18 % 35 | W 12 x 14 | W 14 x 22 v = B BT T T BT
13 W12 x 22 | W8 x 10 | W8 x 10 v = e T w s x0T Wiz x s
4 W24« 22 | WE x10 | W& x 10 i 57 x22 | W8 x 10 | W8 x10
15 W21 x50 | W& x 10 | W8 x 10 v = o T WwE 0 W s <0
18 W 16 % 28 | W 14 x 22 | W 16 x 31 v = o T was x0T Wwa =0
7 W 1B % 40 | W 14 x 22 | W 16 x 31 v = T ws x0T we =0
18 W27 % 94 | W B x 31 | W16 x 36 v = T T ws x0T Wwa =0
19 W 24 x 55 W14 x 22 W18 x 28 N £2 x 44 W 8 x 10 W12 x 14
20 W24 % 55 | W14 x 22 | W16 x 26 v = T Wiz s w2 X s
2 W 1B % 35 | W 14 x 22 | W16 x 26 v o B BT T T BT
24 W 1B % 35 | W 14 x 22 | W 16 x 26 v = S T W e T
= W 1B % 35 | W12 x 14 | W12 x 19 v = = Tw i 2 T Wi xS
26 W 1B % 35 | W 12 x 14 | W12 x 19 v = i W s T xS
27 Wi4 x 22 | WE 10 | W& x 10 * 70 « 55 | W0 x 12 | Wiz x 18
28 W18 % 35 | W 14 x 22 | W 16 x 31 v = i W s T xS
29 W 1B % 35 | W 14 x 22 | W 16 x 31 v > =T w2 T Wi s
£ x84 | W8 x 26 | W18 x 35 ’ 73 x 44 | W12 x 14 | W12 x 18
Ex x 35 | W18 x 26 | W18 x 35 v - = w0 x 2 w2 X9
2 x 35 | W 1B x 26 | W18 x 35 v = i W E o T
25 x 50 | W 12 x 26 | W18 x 35 " 76 X 55 | W0 x 12 | W12 x 18
36 x40 | W12 x 26 | W18 x 35 i 77 W21 % 44 | W B x 10 | W12 x 14
37 x40 | W14 x 22 | W16 x 31 v 75 ARG RS K d
) x40 | W4 x 22 | W16 x 31 v 5 K P Kl
] %22 | W& = 10 | W12 x 14 v 0 K E K3 TR
40 x 26 | W12 x 19 | W16 x 26 v a1 e o TR
] x 35 | W12 x 19 | W 16 x 26 v = RS T TR
42 W22 % 78 | W2 x 14 | W12 x 16 v ) RS TR T
43 W16 % 26 | W 1B x 31 | W18 x 35 v = TRE R TR
P W16 % 28 | W0 x 12 | W12 x 14 v = TRE R TR
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Third Floor Roof Structural Design (Joists) Third Floor Roof Structural Design (Joists)

i i RAM Design | RAM Design ) ) RAM Design | RAM Desi

Joist Mo Actual Size {Or‘igin&l Ronﬂ {GI'BEH Roo‘l} OK? Joizt Mo Aptual Size {Driginm Roggﬂ {Gnaen R:]E-.f)
86 24 K & B K3 | 24 K 4 v 147 24 K 8 18 K 3 4 K 4
a7 24 K6 18 K 3 24 K 4 v 148 7 K6 18 K 3 24 K 4
83 24 K6 18 K 3 24 K 4 v 149 24 K B 18 K 3 24 K 4
] 24 K& 18 K 3 24 K 4 v 150 24 K 6 18 K 3 24 K 4
90 24 K6 18 K 3 24 K 4 v 151 K6 18 K 3 24 K 4
24 K& 18 K 3 24 K 4 v 152 24 K6 18 K 3 24 K 4

M KB 18 K 3 24 K 4 v 153 24 K6 18 K 3 24 K 4

93 W24 x5 | W14 x 22 | W16 x 26 v 154 74 K B 18 K 3 24 K 4
95 W24 x68 | W12 x 16 | W12 x 19 v 155 K6 18 K 3 24 K 4
58 W18 x 46 | W16 x 26 | W 18 x 35 v 158 74 K B 18 K 3 24 K 4
97 W18 x 46 | W12 x 26 | W18 x 35 v 157 74 K B 18 K 3 24 K 4
98 W24 x55 | W1 x 12 | w12 x 19 v 164 18 K 4 12 K 1 16 K 2
95 w14 x 2 | wae x10 ] was x10 v 185 18 K 4 12 K 1 16 K 2
100 W4 x 22 | W12 x 14 | W14 x 22 v 166 18 K 4 12 K 1 16 K 2
1M 28 K7 22 K 4 4 K7 v 167 18 K 4 12 K 1 15 K 2
102 28 K7 22 K 4 4 K7 v 168 18 K 4 12 K 1 16 K 2
103 28 K7 22 K 4 4 K7 v 169 18 K 4 12 K 1 16 K 2
104 28 K7 22 K 4 4 K7 v 170 24 K6 16 K 3 20 K 4
105 28 K7 22 K 4 24 K 7 v IRZ] K6 16 K 3 20 K 4
106 28 K7 22 K 4 24 K7 v 172 B K T 0K 3 22 K &
107 2B KT 2 K 4 24 K7 v 173 M KT 20 K 3 22 K6
108 8 KT 22 K 4 4 K7 v 174 W18 x 3 W & x 10 W0 x 12
109 28 KT 22 K 4 4 K7 v 175 W18 x 31 W & x 10 W10 x 12
110 28 K7 22 K 4 24 K7 v 176 W18 x35 | W8 x 10 | W10 x 12
11 28 KT 22 K 4 4 K7 v 177 W 21 x 44 W 12 x 18 W12 x 19
112 2B KT 22 K 4 4 K7 v 178 W21 x 44 W12 x 16 W12 x 18
113 28 K7 22 K 4 24 K7 v 179 W21 x 44 | W12 x 168 | W12 x 19
114 28 KT 22 K 4 24 K7 v 180 W21 x 44 W12 x 16 W12 x 18
115 2B KT 22 K 4 4 K7 v 181 W21 x 44 W 12 x 16 W12 x 18
118 24 K§ 18 K 3 24 K 4 v 182 W21 x 44 W 12 x 16 W12 x 18
17 24 K§ 18 K 3 4 K4 v 183 W21 x 44 W 12 x 16 W12 x 18
113 24 K& 18 K 3 24 K 4 v 184 W21 x 44 | W12 x 18 [ W12 x 19
113 24 K§ 18 K 3 4 K4 v 185 W21 % 44 W 12 x 18 W12 x 19
120 24 K & 18 K 3 24 K 4 v 186 W21 x 44 | W12 x 18 [ W12 x 19
121 24 K 8§ 18 K 3 24 K 4 v 187 W21 x 44 W12 x 16 W12 x 18
134 24 K6 18 K 3 24 K 4 v 188 W 21 x 44 W12 x 16 W12 % 19
135 24 K§ 18 K 3 24 K 4 v 189 W16 x 26 W12 x 16 W12 x 18
138 24 K§ 22 K 4 4 K86 v 180 W 16 x 26 W 12 x 16 W12 x 18
146 4 K6 18 K 3 24 K 4 v 191 W16 x 26 | W12 x 168 | W12 x 19
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Third Floor Roof Structural Design (Joists)

. . RAM Design | FAM Desi
doistMNo. | AcwalSize | i ann e~ Hgﬂ
192 W16 x 26 | W12 x 16 | W12 x 19
193 W16 x 26 | W12 x 16 | W12 x 19
154 W16 x 26 | W12 x 16 | W12 x 19
195 W16 x 26 | W12 x 16 | W12 x 19
196 W16 x 26 | W12 x 16 | W12 x 19
197 W16 x 26 | W12 x 16 | W12 x 19
198 W21 x 44 | W12 x 16 | W12 x 19
199 W21 x 44 | W12 x 16 | W12 x 19
200 W21 x 44 | W12 x 16 | W12 x 19
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Comparison of actual design to RAM Steel outputs for model of second floor roof columns.

Second Floor Roof Structural Design (Columns)

Cﬂ;:_m Actual Size RAaM Demﬂ';'fn{ﬂnglnal HﬁMD;S;g%{GFEE‘I oK
JTE5 | HES 12 x 12 x 548 HSS 6 » 6 x W6 | HS5 6 x 6 = MG
J 24 W10 x B0 W10 x 33 WD x 33
J 25 W10 x B0 W10 ® 33 Wl x 33
J 28 W10 x B0 W10 = 33 WOl x 33
J 27 W10 x B0 W10 x 33 WOl x 33
J 25 W10 x B0 W10 = 33 WD x 33
K 21 HSS 10 x 10 x W8 HSS 6 x 6 x W6 | HSS § x 6 x MG
K 22 HSS 10 x 10 x W8 H3S 6 = 6 x 36 | HSS 6§ x 6 = 3186
e HSS 12 x 12 x W8 H3S 6 x 6 x W16 | HSS § x 6 x MG
k24 HSS 12 x 12 x W8 H3S 6 = 6 x 316 | HSS 6§ x 6 = 3186
M 21 W12 x 65 W10 ® 33 Wl x 33
M 22 W12 x B5 W10 = 33 WD x 33
M 23 W12 x B5 W10 = 33 WD x 33
M 24 W12 x B5 W10 = 33 WD x 33
M 25 W12 x B5 W10 = 33 Wl x 33
M 25 W12 x B5 W10 = 33 WD x 33
M 27 W12 x B5 W10 ® 33 Wl x 33
M 25 W12 x B5 W10 = 33 WOl x 33
M 21 W12 x B5 W10 x 33 WOl x 33
M 22 HSS 8 x & x 1/2 H3S 6 x 6 x 36 | HSS 6§ x 6 x 316
M 23 H3S 8 x & x 3B HSS 6 x 6 x W6 | HSS § x 6 x MG
M 24 H3S 8 x & x 38 H3S 6 = 6 x 36 | HSS 6§ x 6 = 3186
M 25 HSS 8§ x & x 3B H3S 6 x 6 x W16 | HSS § x 6 x MG
M 25 H3S & x & x S8 | HSS 6 = 6 = 3N HZS & x 6 x 318
M 27 H3S & x & xSM6 | HES 6 x 6 x 38§ [ H3S & x 6 x 318
M 25 HES 8 « 8 xSME | HES 6 = 6 x 36 | HSS & x 6 x 3ME
O 21 W10 x 38 W10 = 33 WD x 33
O 22 W10 x 54 W10 = 33 WD x 33
O 23 W10 x 54 W10 = 33 Wl x 33
O 24 W10 x 54 W10 = 33 WD x 33
O 25 W0 x 54 W10 w 33 Wl x 33
O 25 W0 x 54 W10 = 33 Wl x 33
O 27 W0 x 38 W10 = 33 Wl x 33
O 25 W0 x 38 W10 x 33 WOl x 33
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Comparison of actual design to RAM Steel outputs for model of thrid floor roof columns.

Third Floor Roof Structural Design (Columns)

Column RAM Design RAM Design

Mo. Al {Criginal Roof) | {Green Roof) '
A5 W10 = 54 W10 = 33 W10 x 33 v
A W10 = 80 W10 = 33 W10 x 33 v
AT W10 = 80 W10 = 33 W10 x 33 v
A8 W12 x B85 W10 = 33 W10 x 33 v
A5 W12 x B85 W10 » 33 W10 w33 v
A10 W12 x B85 W10 x 33 W10 x 33 v
A 11 W 12 x B5 W10 ® 33 W10 x 33 v
A12 W12 x 54 W10 x 33 W10 x 33 v
B 1 W10 x 54 W10 x 33 W10 x 33 ¥
B2 W10 x 80 W10 x 33 W10 x 33 v
B3 W 10 x 50 W10 x 33 W10 x 33 v
B 3.6 W10 x 54 W10 x 33 W10 x 33 v
B4 W10 x 54 W10 x 33 W10 x 33 v
B 4.6 W10 = 54 W10 = 33 W10 x 33 v
B5S W10 = 39 W10 = 33 W10 x 33 v
CA1 W10 = 54 W10 = 33 W10 x 33 v
C2 W12 x B85 W10 = 33 W10 x 33 v
C3 W12 x B85 W10 = 33 W10 x 33 v
C 36 W12 x B85 W10 » 33 W10 w33 v
C4 W12 x B85 W10 x 33 W10 x 33 v
C 48 W10 x B0 W10 ® 33 W10 x 33 v
CH W12 x B85 W10 x 33 W10 x 33 ¥
C7 W10 x 77 W10 x 33 W10 x 33 ¥
Cé W12 x 87 W10 x 33 W10 x 33 ¥
C45 W 12 x 87 W10 x 33 W10 x 33 ¥

C10 W12 x &7 W10 x 33 W10 x 33 v
c1 W12 x &7 W10 x 33 W10 x 33 v
L W12 = &8F W10 = 33 W10 x 33 ¥

E1 W1l x 54 W10 x 33 W10 x 33 v
EZ2 W1l = 54 W10 x 33 W10 x 33 ¥
E3 W12 x B85 W10 x 33 W10 x 33 v
E 3.6 W12 x 65 W10 w 33 W10 x 33 v
E4 W 10 x 80 W10 w 33 W10 x 33 v
E 4.6 W10 x B0 W10 w 33 W10 x 33 ¥
E6 W12 x 65 W10 x 33 W10 x 33 ¥
ET W 12 x 65 W10 x 33 W10 x 33 ¥
E& W12 x 65 W10 x 33 W10 x 33 ¥
ES W 12 x 65 W10 x 33 W10 x 33 ¥

E 10 W12 x 65 W10 x 33 W10 x 33 ¥

E 11 W12 x85 | W10 %33 | W10 x 33 v
E12 | W10 x54 | W 10 x33 | W 10 x 33 v

H 1 W10 x 54 W10 x 33 W10 x 33 v
H2 W12 x 85 W10 x 33 W10 x 33 v
H 3 W12 x 87 W10 x 33 W10 x 33 v
H 3.6 W12 x 87 W10 x 33 W10 x 33 v
1 W10 x 54 W10 x 33 W10 x 33 ¥
|2 W1l x 54 W10 x 33 W10 x 33 ¥
|3 W10 x 54 W10 x 33 W10 x 33 v

1 3.6 W1l x 34 W10 x 33 W10 x 33 v
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