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STRUCTURAL CALCULATIONS FOR:
12" WIDE X 24 GA STEEL
ZIMMERMAN METAL SL-1750 ROOF PANEL
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ALLOWABLE LOAD TABLES FOR:
ZIMMERMAN METAL SL1750 ROOF PANEL

ALLOWABLE LIVE LOAD (PSF)

Panel | Panel # of SPAN (FT.)
Gage | Width | Equal
Spans | 2.0 {25130 135 (40145 |50]55
24 1 297 1237 | 193 1141 | 108 | 85 | 68 | 56
GA 12 p
Steel i 2 232 1150 | 105 77 | 59 | 4 37 1 31
3 268 1174 11221 89 | 68 | 54 | 43 | 36
NOTES:
1. All caleulations for panel properties have been made in accordance with 1996 edition
of "Specification for Cold-Formed Steel Design Manual” published by American
Iron and Steel Institute.
2. Values for 3 or more spans are based on 4 equal spans.
3. These load capacities are for the panel itself. Frames, purlins, clips, fasteners, and
all supports must be designed to resist load imposed by the panel.
4. Materials:
FY = 40 KSI for steel panels
5. All Loads are in PSF.
6. Minimum panel support bearing length == 3.00 in.
7. Loads shown are limited by L/180 deflection.
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ALLOWABLE LOAD TABLES FOR:
ZIMMERMAN METAL SL1750 ROOF PANEL

ALLOWABLE UPLIFT LOAD (PSF)

Panel | Panel # of SPAN (FT.)
Gage | Width | Equal
Spans | 2.0 1251 3.0 | 3.5 4045 50 | 5.5
24 1 325 1209 | 146 | 107 | 83 | 66 | 54 | 45
GA 12 0 A
Steel - 2 343 1274 1229 {1 184 | 1 11 93 | 77
3 375 13001237 | 175 | 134 | 107 | 87 | 73
NOTES:

1. All calculations for panel properties have been made in accordance with 1996 edition
of "Specification for Cold-Formed Steel Design Manual” published by American
Iron and Steel Institute.

2. Values for 3 or more spans are based on 4 equal spans.

3. These load capacities are for the panel itself. Frames, purlins, clips; fasteners, panel
interlocking and all supports must be designed to resist load imposed by the panel.

4. Materials:
FY = 40 KSI for steel panels

5. All Loads are in PSF.

6. Minimum pane! support bearing length = 3.00 1in.

7. Loads shown are limited by L/180 deflection.

8. Above capacities have been increased by 33-1/3% as per AISI Sec. A4.4

9. THESE UPLIFT LOAD TABLES ARE FOR PANEL CAPACITY ONLY.
FULL SCALE TESTS SUCH AS ASTM E-1592 MUST BE CONDUCTED

TO DETERMINE THE FULL CAPACITY OF THE PANEL SYSTEM
INCLUDING CLIPS, AND PANEL INTERLOCKING SYSTEM.
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ZIMMERMAN METAL SL1750 ROOF PANEL

175

L

'ALL INSIDE RAD. 0.08 U.N.O.
THICKNESS: 24 GA. (0.0239")

FY: 40 KSI



CFS Version 2.20

YOOSEF LAVI,
9550 FOREST LANE,

P.

E.

SUITE 108

1.

a.

Unit Welght
One Inch =
Cw Override
J Override

Section:
Rev. Date
Rev. Time
Rev. by YL
FPhone {2
Fax {2

L4000
L0000
L0000
.0000

OO kW

X=0.000, Y=0.000
Hele Distance

2.6232
0.

12242
08677
360%8

1.4577
0.

05733
06074

DALLAS, TEXAS 75243
Section Input
vield (Fy) 40.000
Ultimate (Fu) 55,000
Modulus {E) 29500.000
Part 1 Thickness 0.0239 24 GAGE
Length Angle Radius Wek Kk
0.270 115.000 0.0800 No ©.00
0.680 90.00C 0.0400 No 0.00
0.208 180.000 0.0800 No 0.006
1.630 -90.000 0.0800 8gl 0.00
12.000 0.000 0.0800 No 0.00
1.750 ©0.000 0.0800 Sgl 0.00
0.330 0.000 0.0800 No 0.00
1.060 -90.000 C€.0800 No .00
0.194 205.000 0.0600 No 0.00
0.19%0 -50.000 €.0600 No 0.00
Full Section
Area 0.425989 Wt
Ix 0.12242 rX 0
Sx(t}) 0.08677 y (L) 1
Sx(b) 0.36098  yi{b) 0
iy 8.47350 ry 4
Sv(1) 1.35734  x(1) 5
Sy(r) 1.39749 x(x¥) &
Il §.47454 rl 4
I2 0.12138 rZ 0
TIc 8.59592 rc 4
Io 8.95552 ro 4
Fully Braced
Compressiocn Positive Moment
Pao 3.1164 Maxo
Ae 0.14933 Ixe
Sxelt} 0.
Tengion Sxe (b)
Ta 10.4624
Negative Moment
Maxo
Shear Ixe
Vay 1.0473  Sxel{t) 0.
Vax 0.0000 Sxe (b)

0.

G7112

0.000 0.135

0.000 0.345

0.000 0.075

0.000 0.815

0.000 6.000

0.000 0.875

0.000 0.165

0.000 0.530

0.000 0.087

0.0606 0.085
Properties
44837 Width 17.82384
.53608 Ixy 0.09333
.41086  Alpha -89.3598
.33914
.45997 Xo G.17301
24273 Yo -0.9028¢6
.06337  gx -0.24941

Iy 10.44831

.46024
.5337¢9
.49207 Cw 2.96788
. 58517 J ¢.00008111
Allowables

Pogitive Moment
Mavo 21.5828
Ive 6.58857
gye(l) 1.32312
Sye(r) 0.89928

Negative Moment
Mayo 18.8100
Ive 6.100686
Sye(l) 0.78375
Sye(xr) 1.34905

SL171224
08-1%-1597
17:57:55

14) 340-0049
14) 340-0067



12" X 24 GA
S5 LL

ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL S1.1750, 12" WIDE X 24 GA_, FY = 40 K5l

SIMPLE SPAN CONDITION
ALLOWARBLE LIVE LOAD

units:
pif::}}3 psf::—i—b— psi:=—”—}- kip := 1000-1b ksi::k—];2
o 2 2 2
f in in

INPUTS!
Py=12m Panel Width
W dip - 1.448 psf Panel Weight

My 72623-inlb Allowabie Moment Top Compression
Mlbc = 1458-in-1b Allowable Moment Bottom Compression
Vo= 10471k Allowable Shear
P =2981b Allowable Web Crippling Exterior Condition
P =6431b Allowable Web Crippling Interior Condition
Calculations:
1=1.8
. v (P LY v o (P AP L
L; - o ey Puy ) D) P () ap) (Pw )
di, -~ 9 dl -~ 5 dl, ~ 5
2.0-1t
251 (8><(M - M d;)
Bod Wi = - ‘ BENDING
3.5-ft 1 (L) (P )
4.0 1t VoV
it -ordl
451 S SHEAR
5.0 1 g ()_SA(L‘i).{\p w)
5.5-f1 )
Pae=La,
W, o= W WEB CRIPPLING
P05 (L) Py
W comp, - if(W si<wbi’w 5, Wbi\)
WLL, ‘= if(W compfw o W comp,* W CJ ALLOWABLE LOAD

151224 MCD (0



WS.

1

V\{Ci

LAY

296.6-1b-1t *

836.2.1b- "

2371017

696.61b- 11

197.2:10-1%

b Wy,
210 —
oo 4357191
30 2783 1b- 1t 2
3.5-4 192.8-1b- 11
- 141311
454 el >
50 107 816U
5511 84.9.1n-ft *
68.51b-ft 2
56.4.1b-ft
L. WLL,
1 1
20 297 bt ©
23R 237 b1t
R ' "2
1511 193-1b- 11
4.1 14116t
450 108111’
3 —
68 1b-11 2
56161
1si1224.MCD

596.8 1o 1 168.8 b1t
5221 b4t 147 610007
46391 1311 s °
417416187 1178 b0
379.3 bt 106.9-1b-ft

12" X 24 GA
SSLL



12" X 24 GA

TWO SPAN LL
ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 12" WIDE X 24 GA, FY = 40 KS|
TWO SPAN CONDITION
ALLOWABLE LIVE LOAD
units:
pif:zyf psf = pst = kip = 100G-1b ksi - Kip
it 2 .2 .2
i it 1
INPUTS:
P = 12in Panel Width
Wdlp 1,448 psf Panel Weight
M =2623-in-lb Allowable Moment Top Compression
M e 17 1458-10-1b Allowable Moment Bottom Compression
V= 10471k Allowable Shear
P e #2981 Allowable Web Crippling Exterior Condition
P, =643:1b Allowable Web Crippiing Intericr Condition
Calculations:
1:=1..8
_ \ Yy N . \2 ! , Y . -
Le L el el e Pu)
dl. 2 dl, 2 dl, = 5
2.0t
251 (128)-(M - Md}_) (8}-<Mbc— Md}l) _
:;2? W bbs, . Bending between =~ W = . : S—:@g}fsit
SR 5 v i ’ po
4.0t ‘\Li> (! W) () supports Li) (P W)
o1 v-Va, 1 5
: W e Shear Wy, = - Bending +
- 50. JY 3 bbr ——————g-—-
3.5 0625 (L) (Py) only b est (L)’ , L P Shear
S 125
(Y- Va) (Moe M)
P,.-C
ae dl, P._C
ce. T Web crippling W= ¢l Web crippling
’ 0'375‘(11)' \1‘ w) at exterior CL 1y 9s, (L.\ (p y atinterior
; i/ W/
W b, ~ if{W bbsfw bs,’ W bbs,” W bsi) w e, " if(w cei<w ¢l W cei’w Cii)
W s, - i}’{W so.fw sb,’ W soi*w sb;) W comp, - if(W sfw bi’w 5, W b;}
WLL, = ir‘(w wmp_z‘cw C;’w comp,” W Ca} ALLOWARLE LOAD
2511224 MCD



st

§

Wci

W SOi

23211107

2566101 -

836.4-1b i

150 1-1h-1 7

205.2.1b 1

668917

2511224 MCD

["i Wb;

24 241 610102
750 - —
T 154,111t
350 106,611
An 77.9-1b- 182
Ao 59.3-1b-11?
>0 —
TE 46.6-Tb-1t

374101t
307101
L. WLL,
21t 232107
2o 15011t
30 ' ‘tz
354 105 bt
4t 77007
45t 591b-1°°
S —
oI 46-10-1t
37 bt
3 dbf7

104.7 1o 1t 2 1709101t 557.21b- (17
76.9 161 146.4- 10117 477 5 147
58.7.1o0r 128161t 417616107
462 bt 13,7 b2t 371087
37,2104 102,310 7 333.9- 10877
30.5-1b-4 2 92,9161 303.4- 10107

12" X 24 GA

TWO SPAN LL



ALLOWARLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL17506, 12" WIDE X 24 GA., FY = 40 K8l

JTHREEE SPAN CONDITION
ALLOWABLE LIVE LOAD

units:
plr =2 pf = 10 psi =2 kip 100016 ksi =P
i 2 2 2
ft ity in

INPUTS:

P, = 12in Panel Width

W dlp = 1448 pst Panel Weight

M, =2623inlb Allowable Moment Top Compression

My, = 1458:in-1b Allowable Moment Botltom Compressien

V= 1047 b Allowable Shear

P e =2981b Alflowable Web Crippling Exterior Condition

P =643 1b Allowable Web Crippling interior Condition

Calculations:

1:=1..8
2 /
S T e L M LT Lo (S NS
My, = . d, 5 di, 5
2.0t '
2.5 :
(13): (M - M dl). (9.34) (M- M g :
igﬁ Wihs = S ' Bending between W .= ( 5 J W
5- i pp i SHPRONS
400 (Li} '(P W) supports <Li) '(P W}
4.5t
: W e Shear W = -—— Bending +
50, ; ; y sb, ,
5.5-11 i {}‘6(}7r<Li)~(Pw,} only T { .6072'(L~) 5 1)4 | P\ shear
- 1071 '*”"“‘L"““*_E |
(Y- Ve (Mpe~ M ")
¢ di. P .. d
W oo s ——  Web crippling W = a i Web crippiing
i ( 1) (Pw)  atexterior ci; l.idi(ijﬁﬂ at interior
i
Wbi ':“{Wbbsi(W bsi=wl)bsi’wbsi) Wc.l :it’{W cei<w cii’wcei'wcii>
Wsi ti‘-{\vsoi<w sbi’wsoi’wsbi} Wcompi :iI‘<W si':wbé’wsi’wbi)
WLL, = u‘{w compi<w Ci,wwmpi,w C;) ALLOWABLE LOAD
351224 MCD iQ

12" X 24 GA
THREE SPANLL



L, Wbi
241 282 11
2510 )
. 179.9- b1t
3R -
315.0 124.4-10- 1
4.4l 90.9-1b-1°*
4.5t 69'2%’&"2
54 =
T 54.3-1b-ft
43,7117
3581087
L WLL,
24 26811
2.5 )
7 17410
158 1221612
411 8916t °
dot 68101t °
5H —5
e 5410 ft
431010
36107

3581224 MCD

Wsm Wci qu
267.9 b1 280.6- b1t ° 8612161
174107 224,410t 638810117
121.5 1040 186.9-1b 1 * 573.8 b1t
89.4-1b- 1t 160.1- bt 491.61b-ft *
68.3-1b- 17 140-Jb-t 2 430 1b-fr
53.8 b0 124401 382,116 77
43.31b8°° (19T 87 3438 o ft°
156117 101610417 31241087

12" X 24 GA

THREE SPAN LL



ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 12" WIDE X 24 GA,, FY = 40 K8

SIMPLE SPAN CONDITION
ALLOWABLE UPLIFT LOAD

units:
pif = 1o psl = t psi -1 kip 1= 1000-1b kst ::@
{ . 2 .
fi in 1
INPUTS:
P, =12in Panel Width
Wdlp - 1.448 psf Panel Weight

M- =2623-in-lb
My, = 1458 in1b

V = 1047-1b Allowable Shear
P e =298 1b Allowabie Web Crippling Exterior Condition
P =6431b Allowable Web Crippling Intetior Condition
Calculations:
i=1.8
o iR A% { A 3 .

L= My =) Pt e (P () o) (P
D0 R ‘ i 1 2 i 2
2.5 11 @me+Mﬂ)
3.0t Wy, o= . ‘

1]
3.5-ft {L;} '(P w)
4.0 1t
450t W - VarV
501 i 0.5 (L) (P
o ) (Pw)
PactCal
o, T‘A_._;_.; mmmmmmm
oS
“’Y\‘[compi ’ﬂ‘(w <W bfws.i’wb)
WLL, = ;{(W comp, W c.’wcomp.’wc,)lj}
H ! 1 I

1sw1224.MCD

Allowable Moment Top Compression

Allowable Moment Bottem Compression

12" X 24 GA
58 WL



12" X 24 GA

SS Wi
L. WIL,

24 32510t 7
7501 7
R 209-1b-1t 2

30 i
350 146-1o-1t

LR 10710102
S 831b1 2

SH -

5 5.0 6611 i
541040
4510177

1swi224.MCD IED



25w1224 MCD

12" X 24 GA

25 WL
ALLOWABLE LOAD TABLE CALCULATIONS FCR:
ZIMMERMAN METAL 8L17350, 12" WIDE X 24 GA,, FY = 40 KS{
TWO SPAN CONDITION
ALLOWABLE UPLIFT LOAD
units:
pl = D psf = 10 psi =2 Kip = 1000 ksi =P
ft a* in® in’
INPUTS:
Py=12m FPanel Width
Wdlp 1.448 psf Panel Weight
M, =2623 in-ib Allowable Moment Top Compression
Mo = 1458-m-1b Allowable Moment Bottom Compression
Vo= 1047-1b Allowabie Shear
P o =298 Allowable Web Crippling Exterior Condition
P i =643 1b Allowable Weh Crippling Interior Condition
Calculations:
1i=1..8
2 \
L = _vap) Pw) (M) L) P () L vap) (P (L)
' Mgy = Vg = Cyp =
i 8 i 2 i 2
2.0 1t
251 ‘ ;
(128) Mo+ Mg (8) M10+Mdi.\ .
32? Wb, (2 . Bending between W, = ( - g m%ifﬂd;{;isat
St i S2 oy i p ep
4.0-fi ()" (P (9 subporls (L) (P )
454t .
e 50. 7 PN sh, 717 -] = g
3.3 0625 (L) (Pl only b .6252»4’Li)2 , ( gt 1 P shear
i;mww\m -+ 125 -
ivev ) M+ Mg
LT (Mot M)
P..+C
ae dl, Pl
co, Trroe e Weberioping o "7 dh web erippling
P03 (Lij' (I w) at exterior CL 'y as (L.)(P w) at interior
H
W o, B i_{'{W bbsi<W bs.’ W bbsi' W bs.i\) W <, - if"(W cefw cio W cei’w ¢l )
W 5, a if{W sofw sb, W 50, W SbJ W comp, : if(W s W W Wy )
\ 1 H i
WLL, = u‘(w comp, <V ¢.o W comp W °;>' 1.33 ALLOWABLE LOAD

e



W sbi W C, W 50,
3887177 257.81b (0 ° 838.8 1o
25941010 206.3- 1617 671214t
184.81b- 1 1721017 559.6 1t 2
138 1. 1o 4t 147.6 b 4798 b7
10711 107 129.2-1ht ° 420100t
85,5 b it * 114.9. b ° 3734160t
69.8 bt 103.5- b4 33621617
58287 94.1.1b-1t" 3057 b8

2swi224. MCD

L. W hi
21 434 610107
251 )
- 279.1-1b-
E .
35.4 194.6 b1t
a0 143,611 7
451t 110,614t
S —
S 87 8-1b- i :
71 40b-f
59 310- 1t
L, WLL,
2h 3431011 2
254 —
u 274161t
30t 5
5T 2291611
4.1t 184-1b-11
4.5 1 14211t 2
ST —
= L14-To Bt 2
9311t
7740007

12" X 24 GA
25 WL



12" X 24 GA

IS WL
ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZEMMERMAN METAL SL1750, 12" WIDE X 24 GA., FY = 40 KSi )
THREE SPAN CONDITION
ALLOWABLE UPLIFT LOAD
units:
plf :_]u‘tj psf = B psi = b kip := 1000-1b ksi -Kp
ft v in® in”
INPUTS:
P, =12 Panel Width
Wlp |.448 psf Panel Weight
My, =2623-in-1b Allowabie Moment Top Compression
My, = 1458 in-lb Allcwabie Moment Bottorn Compression
Vo= 1i047.1b Allowable Shear
P e #2981 Allowabie Web Crippling Exterior Condition
P =6431b Allowable Weh Crippling Interior Condition
Calculations:
i=1.8
B A 2 £
- (vaph o () ) Pul () (rap) () 5
M = A% - C -\ vl
d. 2 dl, 5 dl, 5
204
2.5-ft
b {13)7(M bet M g (9.34) (M tC-FMdL) _
iog W bhs, = > ! Bending between Wy = \ . : %“-—g——i?ndé?tsat
Sf i (102 i (1 N
2L 1) supgrs )
4,51t
500 W - Yl shear W . =| 1 I sending =
N S W sh, = = T
551 0.607 (L} (P} oniy ‘ _6072-(Li>2 ) Li>4 " w Shear
b1 1071 S —
V+Va) MicrMa)
p_.+C
ae T - di P .+C
co, T ——————u  Web crippling w. - 74 Web cripoling
i 0393 (\L.i)- (P w)  atexterior cr, meﬁ atinterior
VT Wy
W, =W g, W s W, W s Wy ZHIW o<W gj, . Woe W |
W 5,7 if‘{W sofw sby’ W 50, W sbi> W comp, * 11‘(\W s, =W b.l’W 5 W bi)
WLL, = ii“(w compfw C;’W Qompé,W C])- 1.33 ALLOWABLE LOAD

3swl224.MCO



W 5.

i

WCi

4404 1477

281.9- 1o 1

WSO.

863.6 1b-11

6911 1ot

576.2- 165

494.1b- 11

432.4- 1412

38451 f 7

296.5-1b- 1t 2 225710 [t
212,417 188.2-1b 1t
159316077 161.4-b 12
123.8 11U 1413 b

9914t 125.61b 1t 7

8196t ° N3 b
67.5 14t 102.9 o177

L . Wb;

21 3972 ot
25 -
T 255.1-1b-11
50 1779108
4.1t 131.3-1b- 10
45k 011 1b 1t 2
SR —
T 80.4- bt

655 112
5461087
L WLL,
28 375 b6
cEL 300- bt
31 ol -
3541 237-1b-ft
41 175 Ibft 2
450 3a-1o1 2
5 h —
87 Ib-ft
73001 °

3sw1224 MCD

346.2- 10 £ -

314816417

12" X 24 GA
35 WL



STRUCTURAL CALCULATIONS FOR:
12" WIDE X 22 GA STEEL
ZIMMERMAN METAL SL-1750 ROOF PANEL

Prepared For:
ZIMMERMAN METALS, INC.
201 E. 58TH Ave.
Denver, Colorade 80216

Prepared By:

YOOSEF LAV], P.E.
Consulting Engineer
9550 Forest Lane, Suite 108
Dalias, Texas 75243
(214)-340-0049







ALLOWABLE LOAD TABLES FOR:
ZIMMERMAN METAL S1.1750 ROOF PANEL

ALLOWABLE LIVE LOAD (PSF)

Pane! | Panel # of SPAN (FT.)
Gage | Width | Equal
_ Spans | 2.0 125130135 |40 145 |50]55
22 1 490 | 360 | 249 ¢ 183 | 139 | 110 | 89 | 73
GA 12
Steel in. 2 303 | 196 | 137 1100 | 77 | 60 | 49 | 40
3 350 227 ¢ 159 | 117 | 89 | 70 | 57 | 46
NOTES:
1. All calculations for panel properties have been made in accordance with 1996 edition
~of "Specification for Cold-Formed Stee! Design Manual” published by American
Iron and Steel Instifute.
2. Values for 3 or more spans are based on 4 equal spans.
3. These load capacities are for the panel itself. Frames, purlins, clips, fasteners, and
all supports must be designed to resist load imposed by the panel.
4. Materials:
FY = 40 KSI for steel panels
5. All Loads are in PSF.
6. Minimum panel support bearing length = 3.00 in.
7. Loads shown are limited by L/180 deflection.
CA0720712224 §-12-97



ALLOWABLE LOAD TABLES FOR:
ZIMMERMAN METAL SL1750 ROOF PANEL

ALLOWABLE UPLIFT LOAD (PSF)

Panel | Panel # of SPAN (FT.)
Gage | Width | Equal
Spans | 2.0 125 13.0 135 |40 |45]50]55
22 | 424 1272 | 190 | 140 | 108 | 8 | 70 | 58
GA 12 -
Steel - 2 4098 | 398 | 319 ;1 238 | 184 | 147 | 120 | 100
3 544 | 436 1 308 | 227 | 175 1139 {113 | 94
NOTES:
1. All calculations for panel properties have been made in accordance with 1996 edition
of "Specification for Cold-Formed Steel Design Manual” published by American
Iron and Steel Institute.
2. Values for 3 or more spans are based cn 4 equal spans.
3. These load capacities are for the panel itself. Frames, puilins, clips, fasteners, panel
interlocking and all supports must be designed to resist load imposed by the panel.
4. Materials:
FY = 40 KSI for steel panels
5. All Loads are in PSF.
6. Minimum panel support bearing length = 3.00 in.
7. Loads shown are limited by L/180 deflection.
§. Above capacities have been increased by 33-1/3% as per AISI Sec. A4.4
9. THESE UPLIFT LOAD TABLES ARE FOR PANEL CAPACITY ONLY.

FULL SCALE TESTS SUCH AS ASTM E-1592 MUST BE CONDUCTED
TO DETERMINE THE FULL CAPACITY OF THE PANEL SYSTEM
INCLUDING CLIPS, AND PANEL INTERLOCKING SYSTEM.

COO7ZG7V222WL $-22-97



ZIMMERMAN METAL SL1750 ROOF PANEL

~0:33

ALL INSIDE RAD. 0.08 U.N.O.
THICKNESS: 22 GA. (0.0299")

FY: 40 KSI



CFS Version 2.20

Secti

on: SL171222

Rev. Date 09-19-1997
Rev. Time 17:56:490
YOOSEF LAVI, P.E. Rev. by YL
9550 FCREST LANE, SUITE 108 FPhone {214) 340-0049.
DALLAS, TEXAS 75243 Fax {(214) 340-0067
Section Inpub
vield (Fy) 40.000 Unit Weight 3.4000
Ultimate (Fu] 55.000 Cne ZInch = 1.0000
Modulus (E) 28500.000 Cw Override 0.0000
J Override 0.0000
Part 1 Thickness 0.0299 22 GAGE X=0.000, ¥Y=0.000
Length Angle Radius Web k Hole Distance
0.270 115.000 0.08C00 No 0.00 0.00C 0.135
0.69C 90.000 0.0800 No 0.0C 0.000 0,345
0.220 180,000 0.0800 Neo 0.00 0.000 0.104
1.630 ~-90.000 9.0800 Sgl 0.00 ©.000 0.815
12.000 0.0C00 0.0800 No 0.00 0.000 6.000
1.7%0 90.000 0.0800 Sgl 0.00 0.000 0.875
0.330 ©.000 0.0800 No 0.00 0.000 0.165
1.060 -90.000 0.0800 No G.0C 0.0006 0.530
0.213 205.000 0.0600 No 6.00 0.0C0 0.087
0.210 -50.000 0.0600 No C.00 0.00C 0.105
Full Section Properties
Area 0.5327 WC . 1.8111 Width 17.8153
Ix 0.1514 rx 0.5331 Ixy G.1142Z
Sx{t) 0.1074 y (L) 1.4098 Alpha ~-89.3725
Sx (b} 0.4449 y (b 0.3402
Iy 10.578%8 ry 44,4566 XO 0.1512
Sy (1) 1.6834 x (1) 6.2475 Yo -0.8981
Sy () 1.7479 x(r) 6.0526 3¢ -0.230%9
Iy 10.4654
11 10.5807 rl 4.4568
Iz 0.150% r2 0.53089
Ic 10.7308 rc 4.4883 Cw 3.6771
Io 12,1727 ro 4.5798 J 0.0001587
Fully Braced Allowables
Compression Positive Moment Pogitive Moment
Fao 4.3474 Maxo 3.3881 Mayo 30.0818
Ae 0.2083 Ixe 0.1514 Ive §.8033
Sxe (L) 0.1074 Sye (1) 1.665%9
Tension Sxe (b) 0.4449 Sye {r) 1.2526
Ta 13.1430
Negative Moment Negative Moment
Maxo 1.8003 Mayo 26,1525
Shear Ixe 0.0782 Ivye 8.189%
Vay 1.40067 Sxe (L) 0.0792 Sye {1} 1.0897
Vax ¢.0000 Sxe (b) 0.1025% Sye (r} 1.7116



ALLOWABLE LQAD_T,{\BLE CALCULATIONS FOR:
ZIMMERMAN METAL 8L1750, 12" WIDE X 22 GA,, FY = 40 KSi

SIMPLE SPAN CONDITION

ALLOWABLE LIVE LOAD

units:

INPUTS:
P =12in
W d][} = 1.81 lpSf

Mij, 3388 inlb
Mi,. = 1900016
V o= 1406 Ib
P 249210

Py =93l

Calculations:

psf = }PM
s

psi = kip = 1000-1b

Panel Width
Panel Weight

Allowabie Moment Top Compression
Allowable Moment Bottorm Compression
Allowable Shear

Allowable Web Crippling Exterior Condition
Ailowable Web Crippling Interior Condition

P=1.8
V2
_ . ‘ . Y Y
L = ooy P (L) (Wap) (P (1)
d, ; dl, ° 5
2.0-11
E‘S-ﬂ (8)(1\/i o™ Md{1>
301 Wy = . : BENDING
4,01
450 i V-V,
o W 08 e SHEAR
- L 0SL)P )
p i w
5.5-0
Pae- ¢ di.
W :Mﬁ{*{* WEB CRIPPLING
POOS )Py
V\'icmnpi .:if(WSi‘ini,WSi,W bi)
WL = H(W g W 0. W comp W o ALLOWABLE LOAD

1511222 MCD

12" X 22 GA
SSLL




W$.

i

WCi

14107 2

490.2-1b- 1t

1511222 MCD

Li Wb;
2-11 -
2.5.41 562.9-b- 11
311 359.6.1b- 1
354 249,21 2
Sl 182,611
451 ol
50 139.4-1b-0U
554t 109.7.1b-117°
88.5- -2
72.9- b4
L, WLL,

21 490 1b-f 2
250 -
I 360- 1o
151t 24918+
41 18310117
40 139.1b-1"*
S H -
550 PIOdb-T

80.1b-f°
7300

P00 BoLg e
035510 32621067
ROLG- bS] 279316177
70026004 2442 07
623 1108 21691617
560.6- 101 195167
509.5 -0 17700

12" X 22 GA
SS LL



12" X 22 GA

TWO SPAN LL.

. ALLOWABLE LOAD TABLE:CALCULATIONS FOR:

ZIMMERMAN METAL SL1750, 12" WIDE X 22 GA., FY = 40 KS!

TWO SPAN CONDITION

ALLOWABLE LIVE LOAD

units

oif = psf = 12 pi =2 Kip = 10006 ksi =P

I .2 .2
It in in

INPUTS:
Py =12in Panel Width
Wlp 1811 psf Panel Weight
M. =3388inlb Aliowable Moment Top Compression
My = 1900-in-1b Aliowable Moment Bottom Compression
Vo= 1406-1h Allowable Shear
P e =492:1b Allowable Web Crippiing Exterior Condition
P =934.1b Allowable Web Crippling Interior Condition
Calculations:
FEE B

} ( Ve LY v LA P VLA
L e P e el ek (P
dl, - g ' dl. -~ 7 di, ~ )

2.0-41
2.5 4t ,

o (128) Mo~ M g (8) My~ Mg .
igg Wohs, 7 E . Bending between W i® . ! Sjndé?tsat
S i A . ! 1.3 2RkERls

10 R (L) (Pw)(9  suppotls (L) (P )
el T ' Shear W, = .— Bending +
- S0. ; ; _5b. ¢ _____g_
551 0625 (L) (Py) oaly o ‘6252.(%)2 ) ( %)“ ﬂ P Shear
i S 1255 a1
by | v20
H{V—le.) (Mbc*MdL) “
P i/ \ i
paemcdli . Pai-Cyq _—
W e, =———————  Web crippling W o= A i Web crippling
' 0-373'(Li>'{P w,  atexterior cl 1_25,{{1)‘/1: v atinterior
Vi W
W b, " if{W bbsi<w bs, W bbs,» W bs, ) W e T if(lw cefw e, W cefw c:|>
Wsi - ‘%Wsofw sbi*wsoxwﬂwé} Wcomp.1 :ii‘<wsi<wb§.’wsi’wbi}
WLL, .= i[‘{ W ccmpi<W o, W compi’w Ca) ALLOWABLE LOAD

2511222 . MCD



W SOi

11100t

898 4.1h-1*

748.4-1b-1

641316077

56114172

498.5.1n- 11

w sbi W c,
3032 1o 372,940
196- 161t 2982 16U
13661011 248310 177
100.3- b 1t 212,814t 7
76.6 Ib1t 1861 b4
60.3 o117 1653 b1t
48.6. 11177 148 7 1b-(1°
39.9. 1.t 1351160

L. Wbi
1
2h 314.91b-0°°
25 200.9 1o
34 I -
3 5.4 138.9-1b- 11
4-1i 101,614t 2
451 77,4100
SR —
48.9-1b0F
401107
L WLL,
20 303112
258 1
i 196-1b- 1t
IR 13710
4.4 100-1b-1t 2
4.5t 77-lb~ﬁ'2
SR ~
TTH 60- b ft
A4G.0b-1t *
A0-To-ft 2

2511222 MCD

448 5-1b-1¥

407.6-1b-10°

12" X 22 GA

TWO SPAN LL



ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 12" WIDE X 22 GA., FY = 40 K8l

THREE SPAN CONDITION
ALLOWABLE LIVE LOAD

12" X 22 GA
THREE SPANLL

units:
pif =10 psf = 0 - Kip =1000b  ksi =P
a g in2 inz
INPUTS:
Py =1i2in Panel Width
Wl 1811 psf Panel Weight
M, =3388inlb Aliowable Moment Top Compression
My = 1900in 1k Aliowable Moment Bottom Compression
Vo= 1406-1b Allowable Shear
P e =d92:1b Allowable Web Crippling Exterior Condition
P =937:1b Altowable Wely Crippling Interior Condition
Calculations:
1=1.8
— { A . - 2 7 - \. / \ f - . ‘\
L= Lap) P& e P ) ) (Pw) ()
Ma, = 3 di, = 5 d, - 5
204
2541
(13)-(1\4 mde}J (9.34) MbCMMdL) ,
igg Whbs, = 5 : Bending between = W, = ( - : m———g——Sjndg;tSat
2 ! Ve p ! : RN SUPDOMS
10 R (L) () supnorts L) (P )
.51
501 W YV shear W o 2| ! ° Bending +
poa 80. T A ime 11 % f L = sb.1 7 .
>4 bOOSOT{L )Py ] only [ 6072 (L)* , ‘ P v Shear
L 3 R [0 7} RS |
L v-Vog) Mip.- M g
L Yay MuesMa]
pae_cdii P._C
ce, *———————  \Web crippling W dl Web criopling
i 0393 (\LiJ'U wl  atexterior T 343'(Li)‘(1) v atinterior
W b, - if{\W bbsi‘:w bs, W bbs.l>w bsi;! W ¢, = if(W cefw cii' W e, W cii>
W s, ii’(W sofw Sbi’w soi’w sb. | W comp, if<Wsi<wbi’v"ﬂ si’w bi)
WLL. 11‘(W mmpf C;’W comp. Wl ALLOWABLE LOAD

3s11222.MCD

10



W Sbi W c, w 50,

35021007 409. 1 [t 2 12105
227 2 4t 307110 9251607
1587 111 272,561 7706 1611
1167 02 2334 1t 660.3-1b- 1t 2
89.2.1b 1 2042 Ibff 2 577.6-1b- 1t
7021011 ° 1814 by 513.2. 16007
56.6-10- 1" 163.21b 107 4618107
46,5107 1483 1b 1 419.7-1b-11°

Lg Wb;

21 367610007
251 5
T 234 54b-10
154 162.2:1b-1t
44 1186 1b-77°
451 90.31b- 1t 2
51 ——
o 70}%&2

57-1b- ¥
46.8 1t
L. WLL.
! H
2 350-1b-1¢
751 —
o 227 1b i
S3h 159-1b-f°
441 7 1o-tt 2
A 89-1b-1°
S —
5T 70%&2
57-1b-fF
46101 °

3si1222.MCD

12" X 22 GA
THREE SRPAN LL



ALLOWABLE LOAD TABLE CALCULATIONS.FOR;
ZIMMERMAN METAL SL1750, 12" WIDE X 22 GA., FY = 40 K&l

SIMPLE SPAN CONDITION
ALLOWARBLE UPLIFT LOAD

uniis:
plf = 20 psf =0 psi =12 Kip 210006 ksi =
IH : 2 2
ft in in
INPUTS:
Pi=12in Panel Width
Wdlp - 1.811-psf Panel Weight
M, = 3388-in1b Allowable Mament Top Compression
My = 1900 in-1b Allowabie Moment Bottom Compression
Vo= 140610 Allowable Shear
P, =4921b Allowable Web Crippling Exterior Condition
P,i=9341db Allowable Web Crippling Interior Condition
Caleulations:
1 -1.8
R N 2 / ’
L = ooy Per ) ap) Pl
dl, -~ S dj, 5 “a
2.0 ft
2.5t (S)r(M bedl)
3.01 Wy, 1= - ‘
354 ‘ (L)5 (P )
4.0 It
T Va Y
501t Vs s L){Pw)
‘ ! V)i w
550 AR
Pret dl,
R
oS P
W comp, - if(W wa b, W s’ W bi)
WLL, = u'x\w comp, W e+ W comp, W °i>' 1.33

1swi1222.MCD

12" X 22 GS
S5 WL



12" A 22 GS

SS WL
L, WL,
20t 42446007
750 —
— 2721
3511 1O0-Tb- It
o 140-1b- 1t 2
don 108 10- 7
5 It —
5541 86 1b-ft
TO1b M1
581011

S
1swi1222.MCD



12" X 22 GA

25 WL
ALLOWABLE LLOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 12" WIDE X 22 GA., FY = 40 K&I ]
TWO SPAN CONDITION
ALLOWABLE UPLIFT L OAD
units:
pli =0 psf o= 2 psi =12 Kip = 10000 ksi =P
{1 ﬂz inz in
INPUTS:
Pyo=12in Panel Width
Wdlp F81Lpst Panel Weight
M =3388inlb Aliowable Moment Top Compression
M = 1900-mn-ib Aliowable Moment Bottom Compression
= 1406-1b Allowable Shear
P e =4921b Allowable Web Crippling Exterior Condition
P i =934.1b Aliowable Web Crippling interior Condition
Calculations:
i=1.8
\ 32 \ / y Y
L= _wap) (P (L) _aip) {P) (L) ) (P (L)
Mg = Vg T Cag,
i g i 2 i 2
2.0-ft
.51t ; . , .
éig Wbbs, * Bending between W 7 | 2 - §5Qngd(|)r:tsat
58 % (P 5i \
401 -{Lt' w) (9 supports (L) (Pw)
2{5)? ViV - 1 7
it 1 ; .
; W, oz——— —  Ghear W = ] -—— Bending +
o 50, , sb. genaing +
5.5t i 0625 kL )-'\P W} anly r I { ,6252‘(%)2 , (L }“ ’ . Pw Shear
:‘ L+ o125% L f
| 2 / V2
EE(‘”lei) MictMa )
Pl€+cdli P+Cy
W oo = PECTRTANIIN] Web crippling W% Web crippling
© 0375l (Pw)  atexterior % 12s(i)(p,,) atinterior
Wb.l - il'{W bbsfwbsi’w bbsi’wbsi\) Wci - ii’(W W ey, W ee W )
W 5, - M(W so,<W Sbi’w soi'w sbi\) W comp, - if(W sfw b.;w si’w bi)
WLL, = if(w comm«:w LW comp,” ) 1.33 ALLOWABLE LOAD

2swi1222.MCD q"



sh.
H

ch

W SOi

506.1- 151077

37430 107

L1107

W
I‘i N bi
20l 566.2- 11177
210 363.2 11|
3-8 e :
350t 252811V
A1 186.2-ib-ft *
451 143161t
SH -
=T 11341641
922 1ot
76.5.1b- 1
L, WLL,
Mt 498 1A 7
231 398 b ft°
3n : "2
15 31011t
40t 238161
45 1t 184- 1t 2
5 : -
< 147.1b-t
12010107
100 Tb- 1t -

2sw1222.MCD

336.9- 1087 2996 Jo-{t* 9013 b7
236.6.1b 1t 2458 1ot 7513 1b27
17891017 214.2. b7 644.2 10117
138616107 18751t 563.8 1117
1061607 166.8 b 77 56141607
90.3- bt 150,218t 45140t
752161t * 136.6- 10t 41051017

12" X 22 GA
25 WL

'S



12" X 22 GA

IS WL
ALLOWABLE LLOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 12" WIDE X 22 GA,, FY = 40 KS!
THREE SPAN CONDITION
ALLOWABLE UPLIFT LOAD
units:
plf = 10 psf = 10 psi 1= 2. Kip 210001 ksi =o2
I 2 2 .
ft n in
INPUTS:
Py = 12in Panel Width
Wdlp P81 psf Panel Weight
M 1=3388-in1b Allowable Moment Top Compression
My = 1900 m-1b Allowable Moment Bottormn Compression
Vo= 1406-1b Allowable Shear
P =492:1b Allowabie Web Crippling Exterior Condition
P =9340 Allowable Web Crippling Interior Condition
Calculations:
1=1.8
/ ; 2 .
L, = () (Pw) C(wap) Pwr aip) (P ) (L)
/
! M g o= V oy oo Cyp o=
dii 3 dli 5 dii
2.0-21
2.5 .
‘ (13) M+ Mg (9.34)-(Mm+Md§.) ,
;(;i W hhs, = \ ; Y Bending between =~ W = . : W
5. ! V2 i \
() seeers L)
404t
4.5-1t
0.0 1t W, = o & Shear W | 1 r } Bending +
so; "o R b, T - —
b5 R i 0607 (L) (P} only ‘ 607" (L) (L)’ P Shear
i 2 Vi i
| |—- zﬁ-,EOFH- {1
{ S
P C
ag dl P..sC
W ! - Web crippling W= ai®™ dh Web crippling
' 0>393'(\Li>"\p w)  atexterior o ;_g43.(1%).(p W) at interior
W b~ i['{W bbsi<W bsi’w bbsifw bs.{‘;'5 W e, ~ if(W cefw ci’ W cei’w cii)
W s if(W sofw sb,’ W soi’W shi) W comp, il‘(W s£<wbi’ W s.l’w bi)
WLL, = u‘(w comp, W o> W comp, W C;)‘ 133 ALLOWABLE LOAD

3swi1222.MCD



Wy

W sbi

WGi

W S(}i

574 4o 11

409.4. o117

L2 10t

L &

211 517500 °
2.5-11 ' -2
e 3323101
R 23161
e 1711
454 131616007
51 2
2 104.6-1b-1U

85310117
Tl

L WL,

i 1

24t 544-1@1%’2

251 436 b1t 2

34t — 2
350 308 forft
I 2717
454 175 b5
51 -2
- 139.1b-f

1360

94 b ft 2

3swi222.MCD

38561011 327710007 928 1b- 1t ]
2757 18" 273210107 773.6 b1 7
206.5-1b £ 2343 b4t 663.3- bt
160.4-1b 0¥ 205.1 b7 580,610t
1282 160077 182.4- 10 7 51621107
104 8101 1642107 464810877
87 311 [49.4.1p- £ 4226 b1t

12" X 22 GA
38 WL



STRUCTURAL CALCULATIONS FOR:
16" WIDE X 24 GA STEEL
ZIMMERMAN METAL SI.-1750 ROOF PANEL

Prepared For:
ZIMMERMAN METALS, INC.
201 E. 58TH Ave.
Denver, Colorado 80216

Prepared By:

YOOSEF LAV], P.E.
Consulting Engineer
9550 Forest Lane, Suite 108 TR TN
Dailas, Texas 75243 R
(214)-340-0049

b3, ,, 59858
o) QK
WESOsTert s

\\S/C./.NACE\:‘:-

W22 97

Foyv-\7






ALLOWABLE LOAD TABLES FOR: _
ZIMMERMAN METAL SL1750 ROOF PANEL

ALLOWABLE LIVE LOAD (PSF)

Panel | Panel # of SPAN (FT.)
Gage | Width | Equal
24 1 222 1177 | 148 | 108 | 83 | 65 | 52 | 43
GA 16 :
Steel - 2 174 | 112 78 | 57 | 44 | 34 | 28 | 23
3 201 11304 91 67 | 51 | 40 | 32 | 26
NOTES:
1. All calculations for panel properties have been made in accordance with 1996 edition
of "Specification for Cold-Formed Steel Design Manual” published by’ American
Iron and Steel Institute. )
2. Values for 3 or more spans are based on 4 equal spans.
3. These load capacities are for the panel itself. Frames, purlins, clips, fasteners, and
all supports must be designed to resist load imposed by the panel.
4. Materials:
FY = 40 K5I for steei panels
5. All Loads are in PSF.
6. Minimum panel support bearing length = 3.00 in.
7. Loads shown are limited by L/180 deflection.

C:A972071 16241

9-22-97



ALLOWABLE LOAD TABLES FOR:
ZIMMERMAN METAL S1.1750 ROOF PANEL

ALLOWABLE UPLIFT LOAD (PSF)

Panel | Panel # of SPAN (FT.)
Gage | Width | Equal
Spans | 2.0 12513035140 1455055
24 1 244 1 157 {110} 81 | 62 | 50 | 41 | 34
GA 16
Sreel i 2 257 1206 1 172 | 141 | 110 | 88 | 72 | 60
3 281 [ 225 | 178 [ 132 | 101 | 81 | 66 | 55
NOTES:
1. All calculations for panel properties have been made in accordance with 1996 edition
of "Specification for Cold-Formed Steel Design Manual” published by American
Iron and Steel Institute.
2. Values for 3 or more spans are based on 4 equal spans.
3. These load capacities are for the panel itself. Frames, purlins, clips, fasteners, panel
interfocking and all supports must be designed to resist load imposed by the panel.
4. Materials:
FY = 40 KSI for steel panels
5. All Loads are in PSF.
6. Minimum panel support bearing length = 3.00 in.
7. Loads shown are limited by L/180 deflection.
8. Above capacities have been increased by 33-1/3% as per AISI Sec. A4.4
9. THESE UPLIFT LOAD TABLES ARE FOR PANEL CAPACITY ONLY.

FULL SCALE TESTS SUCH AS ASTM E-1592 MUST BE CONDUCTED
TO DETERMINE THE FULL CAPACITY OF THE PANEL SYSTEM
INCLUDING CLIPS, AND PANEL INTERLOCKING SYSTEM.

CROT207V 624 WL §-22-97



ZIMMERMAN METAL SL1750 ROOF PANEL

033

_..Af

] 175

W

=

ALL INSIDE RAD. 0.08 U.N.O.
THICKNESS: 24 GA. (0.0239")

FY: 40 KSI




CFS Version Z.20

YOOSEF LAVI,
9550 FOREST LANE,
TEXAS 75243

DALLAS,

Yield
Ultcimate
Modulus

Part 1 Thickness 0.0239 24

Length
0.270
0.6920

.208

.630

.C00

.750

.330

.060

.194

2190

E...J

OO QF Oy O

BE.E.

{(Fy)
(Fu)
(E)

Angle

115.
90.
180.
.000
0.
90.
G.
~90.
205,
-50.

-90

000
000
00

000
000
000
000
000
000

17.
.1298
L2232
17.

17

SULT

40.0
55.0

Radius
.0800
.0400
L0800
.0g800
L0800
L0800
.0800
L0800
L0800
.0600

COOOO0O o OO0

B 108

Section Input

00
00

29500.000

GAGE
Web
No (.00
No  0.00
No 0.00
Sgl 0.00
No 0.00
Sgl .00
No 0.00
No 0.C0
No 0.00
Ne 0.00

SL171624
09-19-19397
17:58:07

14)
14)

340-0045%
340-0067

Section:
Rev. Date
Rev. Time
Rev. by YL
Phone (2
Fax {2
Unit Weight 3.4000
Cne Inch = 1.0000
Cw Override 0.0000
J  Override 0.0000
X=0.000, ¥=0.000
Hole Distance
0.000 0.135
0.000 0.345
0.000 0.075
0.00C 0.815
0.000 8.000
0.000 0.875
0.00C0 0.1865%
0.000 0.530
0.000 0.087
0.000 0.095

Full Section Properties

.5216

L1308
.0889
.4685

L0924
L0705
L1230

0934

6329

WL .

1

0.

1
0.

o o

Uit O

P34

5007
L4708
27392

.7245
L2550
L0511

L7247
.4989
L7464
.8143

Width 21.8238
Ixy 0.1285
Alpha -895.5661
KXo . D.4281
Yo -0.7760
ix -0.5025
Jy 17.8343
Cw 5.8887
J 0.00009893

Fully Braced Allowables

Compression

Positive Moment

Positive Moment

3.1200
0.1485

Pao
Ae

Tension

Ta 12.7568

Shear
1.0473
0.0000

Vay
Vax

Maxo 2.6881
Ixe $0.1308
Sxe (t) 0.0889
Sxe (b} 0.48685

Negative Moment

Maxo 1.4599
Ixe 0.0575
Sxe {t) 0.0608
Sxe{b) 0.0714

Mayo 28.7624
Ivye i2.1711
Sye{l} 1.9790
Sye{r) 1.1984
Negative Moment
Mavyo 25.0585
Iye 131.1881
Sye (1) 1.0441
Sye (x) 2.0012



- ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 16" WIDE X 24 GA., FY = 40 KSI

SIMPLE SPAN CONBITION
ALLOWABLE LIVE LOAD

units:
pif = 2 pst =12 psi =0 Kip = 1000-1b
f ft in®
INPUTS:
Py l6in Panel Width
W 1 1.333-pst Panel Weight

1\/1IC 1= 2688 in-1b Allewable Moment Top Compression
M bc = 14591n-tb
Vo= 1047 b
P =29810b

P 643D

Allowable Moment Boftem Compression
Allowable Shear

Allowable Web Crippling Exterior Condition
Allowable Web Crippling Interior Condition

Calculations:

i'=1.8
. v W W2 . I Ay
L= L ap) Py (b _ap) (P (b)
Mg ; Vil 5
2.0-1t
2.5 ft (8}-<M - M dz.)
3.0-f Wy = - - BENDING
St l (Li) '(P wj
400
4501 oV
: W 1T e SHEAR
S.0-fi ©05 (LY (P
— VTR w
5.5-ft
P ag "~ € di'
W = WEB CRIPPLING
P05 (‘lhi}"r\P w}
comp, - if(W sfw by W s W bi)
WLL, = i[‘{W compfw ¢ W CUmP;’W Ci} ALLOWABLE LOAD

1si1624.MCD

kip

kst =

.2
Hi

16" X 24 GA
SSLL



Wy W,
783.9 bt 222216t
626,914t ° 177.5- 18
522.21b- 407 147.7 107
447.4-1b-1t 7 126.4. b5
39130007 Ho4b?
34771015 98 1b-ft 2
3128 1ot 88.1.10-£0°
284.2 b4t ° 79.9:1b-1*

L Wb,
2.4 —
5T 3347117
IR 2137 b i
35-f 148 T 17
4-fx )
s 108.4-1b- 1t :
511 82.7 1 ft
551t 65.1b 1t 2
524007
A3 1
L, WLL,
21 222 1b-£
2511 177 b1t
3n : -
3501t 148 Jb- 1Y
4 108-1b-ft 2
o1 83-1b-ft
3h -
I 65-1b-ft
52.1b-
43187
1811624 MCD

16" X 24 GA
SSLL



16" X 24 GA

TWO SPAN LL
ALLO:WABLEIL_OAD TABLE CALCULATIONS FOR!
ZIMMERMAN METAL SL1750, 16" WIDE X 24 GA., FY = 40 K8}
TWO SPAN CONDITION
ALLOWABLE LIVE LOAD
units:
pif =2 psf =2 psi 1= D Kip =100 ksi =P
il i : in” in’
INPUTS:
P =16 Panel Width
Wl 1.334.psf Panel Weight
M, = 2688 in1b Allowable Moment Top Compression
My =145%nle Allowable Moment Bottom Compression
Vo= 104710 Allowable Shear
P =298 ib Allowabte Web Crippling Exterior Condition
Pos6azlh Allowable Web Crippling Interior Condition
Calculations:
1:=1.8
f A . 2 . 3 ; . ‘R
he o P e P P
d, 2 d, 5 di, ® 5
2.0t
2.5-1t \
<1283'(Mtc“Md1.\ (8)'(Mbc“Mdl. -
fgg W hbe, = : Y Bending between W = - ‘) _mgmstﬂdéI:tsat
o s BTN
454
501t YV, [ 1 7
: W 1T i — Shear W = ~—— Bending +
— 50, Y ; sb, 7| : - oending +
551 L0625 (L) (Py) only o 6252~(Li>2 ) ( )“ H P Shear
§ J +.125 BRI i
\
[ova ]
P -C
ae dl. P ..C
W o= ' Web crippling I Web crippling
4 0-375'(]Ji)'(}3\v} at exterior Wi, = 125 (L)(p ) atinterior
1) alateter #{ijfry) e
W b, - iI‘(W bbsfw bs W bbsi’w bs.} W c, - if(W cefw cir Wee W cii>
i 1 1 i 1
W 5. “‘(W soi<w sb.’ W so;w sl}i> W comp, it‘{W wa bi’w si’w bi)
WLL =W comp, W oW comp W ALLOWABLE LOAD

2sl1624 MCD



W Sbi W < W S0

173.9-16-0¢° 192.4- 1112 627.1- b7

112.4 1ot 2 1538 o4t ° 5015117
78.3 1o 1t 2 1281164t 2 47T
57,5161 109.7.1b-f 2 357.9- b0 "
43,8 bt 95.9-Ib- i 31306477
34.4- 1011 85217 2781 1b- it
27,7164t 7 76.6 b 2502 bt
22.7-1b-4t 696 bt °

W
L, b,
2.0t 1811 £
251t
115.4-1b-1t"°
3R -
350 797 0¥
A1t 58.2-1b-ft*
451 44310102
SR —~
T 34 7o/
278 1b-f 2
22.8 1ot 2
L, WLL,
2 17411
250 1120b i
31 b _
35.8 78101t
4-f 5708
150 o
Sh -
2814t
23.1b-f1

251624 MCD

22741 £t

16" X 24 GA

TWO SPAN LL



16" X 24 GA
THREE SPAN LL

ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 16" WIDE X 24 GA,, FY = 40 KSI

THREE SPAN CONDITION
ALLOWABLE LIVE LOAD

units:
pit = st =0 psi =1 Kip 21000 ksi =D
It ﬂz iﬂz iHZ

INPUTS:
P, =16in Panel Width
Wt §.334-psf Panel Weight
My, =2088 in b Ailowabte Moment Top Compression
My, = 1459in1b Allowable Moment Bottom Comgpression
Vo= 10471b Aliowable Shear
P s =2981b Aliowable Web Crippling Exterior Condition
P =643 Allowable Web Crippling Interior Condition
Calcutations:
1218

/ Y . . ;
Los ) Py (ap) (P ) (ap) (P (L)
dar, -~ dl. -~ dl. ~

- i ] i 2 i 2
2.0-11
2.5 )

, (13) (Mo~ My (934 Mpg- Mg} oo
igg Wibs, = ; i) Bending between W, = — ! wﬂwffﬂdélsat
4.0 5 (Lf) (P W/ supports (Lij E\P w)

4.5-11
SRR W o= T Shear W | : o Bending +
- S0, T iy -sh r - S
S50 0.607-{L} (P) only | 607" (LI)E 5 ( ) ; ‘ P Shear
} +.1071% / 1
{ !
(V-Va,) Moo Ma )|
P .-C
ae dli P..-C
e :W Web crippling W s ai” - dl Web crippling
! . L) t exteri ci, T T e " .
S w) atexerdor i 1.143-(1,&'(?.“,) atinterior.
W b, ~ ii(W bbsfw bs,’ W bbsi’W bsi) W ¢, ” ii'{’W C€i<W ci’ W ceirw cii)
W 8, b ii'(W sofw sb,’ W 50, W sbi> W comp, - iffl\w sfw b, W s W bi>
WLL, = u‘(w comp, W ¢+ W comp W Ci) ALLOWABLE tOAD

Isl1624.MCD



qu ch qu
2008 1b-ft 210.4-1b 17 645.7- 1177
1303117 1682161t * 51647
90.9- 1A 140.11b- 007 4301117
66.8 1b 1t 120 1b-t2 368.5 b4t °
SLIb i 104.9 b1t ° 322.3 bt
401117 93.2.1b-° 286.4-1b 1 *
32200 7 83.8 bt° 257.6 b £t
26.4 1ot 76.1- b1t 2 234.11b

L, W,

2.1 211416077
2510 -
i 134.7-16-60°
350 93. 11t
4.1 6811t
450 517002
50 —
0 4oamﬂ2
32,510
26.6.1b- 11

L. WLL.

[} 1
28 201161t
250 130 b1t
Ift "12
35.4 9rib-ft
48 671t
4}& b 2
5 i -
I 4omn2
3216
26-1b-t

3s11624,MCD

16" X 24 GA

THREE SPAN LL



ALLOWABLE LOAD TABLE CALCULATIONS FOR!
ZIMMERMAN METAL SL1750, 16" WIDE X 24 GA., FY = 40 K3

SIMPLE SPAN

CONDITION

ALLOWABLE UPLIFT LOAD

units:
pir = pst = 2 psi =10 kip 1= 1000-Tb
ft i in”

INPUTS:
P = 16in Panel Width
Wlp 1333 pst Pane! Weight
M, = 2688 in1b Aliowable Moment Top Compression
My = 145%in1b Allowable Moment Bottom Compression
Vo= 1047-1b Allowable Shear
P e =298 1b Allowabie Web Crippling Exierior Condition
P =06431b Aliowable Web Crippling Interior Condition
Calculations:
1=1.8

2
, LY
Ly M tap) P (), aip) (P ) (1)
di, ~ 3 di -~ 2
2.0-1t
2,54 (8) (MbC+Mdl\
3.0-1t W o= .
H froh A f
55T L
4.0 1t
v
458 oL
5.01t 5
— 05 L) (Pu)
PetCy
(L) (P )
W comp, if(W sfw b, w .’ W bi)
WLL, =W g W o oW ggmp W o ) 133
| i i i i/

1sw1624.MCD

ksi =

kip

18" X 24 GA
S8 WL



WLL,

2-1

2.5

244104t

30

157-1b-11 2

354

110117

4.1t

450t

81.1b-f %

5-ft

62-1b-it

551

50-tb- it

1sw1624 MCD

IR

34.4b41

18" X 24 GA
S5 WL



18" X 24 GA

23 Wi
ALLOWABLE LOAD TABLE GALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 16" WIDE X 24 GA., FY = 40 KS|
TWO SPAN CONDITION
ALLOWABLE UPLIFT LOAD
units:
oip = 10 psf := 10 psi = 10 kip '=100010  ksi =P
.{{ ﬂz inz inz
INPUTS:
= 61 Panel Widih
Wlp 1.333-psl Panel Weight
o = 20688 in-1b Allowable Moment Top Compression
’\/1 bc 1459 th Allowable Moment Bottorm Comgression
= 1047-1b Allowable Shear
P e 529815 Altowable Web Crippling Exterior Condition
Pi=6431b " Allowabfe Web Crippling Interior Condition
Calculations:
1=1..8
. 2 . n f g + . b
ey )P rap P ) ek () ()
d = . di, 5 dl, = 5
2.0-ft
2.5-ft
_ (128): (Mo Mg (87 (Mg + Mgy ) :
o n Wopps i U Bending between W, - a ‘ W
SERL E (L) {Py):(9)  supports ‘ (L) (Pw) SURDOLS
4.0
4.5
501 YV r | 1?
i W o= . Shear W, =|.- . — Bending +
- 50. ‘ ‘ sh. - Lo I Zehding *
551 0625 (L) Py only ‘ [ .6252-(Li)2 , (Li)“ l P« Shear
et
él‘v@“v ) M+ M ) ]
LYy Mt May) ]
Paet Ca, P+ C
ce, F ' \Web crippling ATy wep grippling
' 0-375‘(L;>‘ (P w)  atexterior Ly e (L‘\,(P ) atinterior
. 1 W,
W b, = if‘f\w bbsfw bs,” W bbsi’W bsi} il c, = if(W cefw ol W cei*W cii)
Wy ir(wsofwsbi,wsoi,wsbi) W comp, .:il‘{WSi<W b;’wsa’wbi)
WLL 2= (W oy <W o W oy W o) 133 ALLOWABLE LOAD

2sw1624.MCO



21t
254
38
3.5-11
4.1
454
58
5.5

Wbi

3266 b0

209.9-1b-1t 2

146,511

108.2-1b-4

83 41117

66411

542 1b-f 2

4521012

W sb, W Ci W so,
297.3-1bC° 193.4-1bR° 629.3 It
198.8 16t 154.9- 117 503.6- b1t
1418 bR 1291101t 2 419910
106.1- b7 110.8 b7 360-1b- 112
82.4.1b R 97 b4t 2 315210417
65812 86.3-1b-11°7 280.3 £t *
53800t 7771087 2523 1o
44,910 70,71 229,515

2-ft

254t

3-i

358

4.1

4.5 1

54

554

2sw1B24. MCD

WLL,

257 -
206 b ft 7
1720087
1411017
108t
88-1b-t 2
72164t
GOt

18" X 24 GA
28 WL



16" X 24 GA

35 WL
ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 168" WIDE X 24 GA., FY = 40 KSI
THREE SPAN CONDITION
ALLOWABLE UPLIFT L OAD
units:
pif .1b psf::}B psi ::-]PE kip .= 1000-1b ksi i:-lﬂg
f Itz in in”
INPUTS:
P =16n ' Panel Width
Walp 7 1.333.psf Panel Weight
M, = 2688 in:ib = Allowabie Moment Tep Compression
My = 1459-inib Allowable Moment Bottom Compression
= 1047-1b Allowable Shear
P . 1=2981b : Allowable Web Crippling Exterior Condition
P =643-1 ' Altowable Web Crippling Interior Condition
Calcuiations:
I
2 ) .
L - _(aip) P o) (L) Crap)Pur () (wap) (Pw) ()
My, = 2 Vi = 5 Ca = 5
2.0-ft
2.5-1
5 (13) (Mye+ My (9.34) M+ M g :
;?i Wb, = ( - ‘) Bending between Wy, = \ - ) W
21 ‘ NP upport ‘ A
(1)} (P)  susports RIS
4.5-1} ViV .
5.0-f W di Shear W *{ l i : Bendmg +
: 50, N 2 sh. "7 _ - TG
>3 0807 (L) Py oniy LTy Ly 1 Py shear
MY o7 _w}\ ) i |
i Sl
L (V+V M
(Ve Yay et M)
P__+C
ag di. P..+C
ce. ::___—_j‘__ Web crippling W ai T dl, Web crippling
‘ 0-393'(14'1)'(} w) at exterior ST 43 L (P atinterior
143 (1) (P o)
W o T W s, W s, W s Wb, W, Sl W o, W oips We, W
W s, ::if(W SO-I<W sbi’wsoi’wsbi) Wcompi :if(W s.l<w bé’wsi’wbi>
WLL, = ii‘(W compfw o W comp, W Ci). 1.33 ALLOWABLE LOAD

3swi624 MCD



st

W

W 30

647.9- 1o *

S18.61b-ft 2

4323 1p- 1

370.7. b1

324 S0 £ 2

288 6.1b- It *

i &
336.5 10102 211500007
22714t ° 169.3 1ot
162.9 b1 ° 141210007
1223 1877 120116407
95.2.1b-4t 2 106,110t
762104t 943 1o ft”
62410877 85 1t
520 1ot 77,3904t

JswiB24. MCD

L, Wb;
2-1 2085102
750t ~
i 191 8-1b-ft
I 133.9-b-ft
41 98.9-1b-f
4.5 1 76.3-10-1
S i -
496107
4141607

L, WLL,
s 281100t
250 225161t
34 i .
151 178 1b-ft
e 132-1b-ft" 2
4.5t 1071112
SR -
66101t
55.1b-it

259.8-1b- 11 -

2363 1b 1

16" X 24 GA
38 WL



STRUCTURAL CALCUILATIONS FOR:
16" WIDE X 22 GA STEEL
ZIMMERMAN METAL SL-1750 ROOF PANEL

Prepared For:
ZIMMERMAN METALS, INC.
201 E. 58TH Ave.
Denver, Colorado 80216

Prepared By:

YOOSEF LAVI, P.E.
Consulting Engineer
9550 Forest Lane, Suite 108
Dalas, Texas 75243
(214)-340-0049







ALLOWABLE LOAD TABLES FOR:
ZIMMERMAN METAL SL1750 ROOF PANEL

ALLOWABLE LIVE LOAD (PST)

Panel | Panel # of SPAN (FT.)
Gage | Width | Equal '
Spans | 2.0 |25 13.0 135 4014515055
22 1 367 1276 | 191 | 140 { 107 | &4 | 68 | 56
GA 16
Steel - 2 228 V147 | 102 | 75 1 57 | 45 | 36 | 30
3 263 | 170 {119t 87 | 67 | 52 | 42 | 35
NOTES:
1. All calculations for panel properties have been made in accordance with 1996 edition
of "Specification for Cold-Formed Steel Design Manual” published by American
Iron and Steel Institute.
2. Values for 3 or more spans are based on 4 equal spans.
3. These load capacities are for the panel itself. Frames, purlins, clips, fasteners, and
all supports must be designed to resist load imposed by the panel.
4. Materials:
FY = 40 KSI for steel panels
5. All Loads are in PSF.
6. Minimum panel support bearing length = 3.00 in.
7. Loads shown are limited by L/180 deflection.

CAg9720716221

9-22.87



ALLOWABLE LOAD TABLES FOR:
ZIMMERMAN METAL SL1750 ROOF PANEL

ALLOWABLE UPLIFT LOAD (PSE)

Panel | Panel # of SPAN (FT.)

Gage | Width | Equal
Spans 70 12513.01351401(45]50 5.5

22 1 319 + 205 1 143 | 106 | 81 65 | 33 | 44
GA 16
Steel 0. 2 174 1299 | 245 | 183 {142 | 113} 93 77
3 409 1327 1232 | 172 | 132 | 105 | 86 72
NOTES:

1. Al calculations for panel properties have been made in accordance with 1996 edition
of "Specification for Cold-Formed Steel Design Manual” published by American-
Iron and Steel Institute.

5 Values for 3 or more spans are based on 4 equal spans.

3 These load capacities are for the panel itself. Frames, purlins, clips, fasteners, panel
interlocking and all supports must be designed to resist load imposed by the panel.

4. Materials:
FY = 40 KSI for steel panels

5. All Loads are in PSF.

6. Minimum panel support bearing length = 3.00 in.

7 Loads shown are limited by L/180 deflection.

8. Above capacities have been increased by 33-1/3% as per AISI Sec. A4 4d

9. THESE UPLIFT LOAD TABLES ARE FOR PANEL CAPACITY ONLY.
FULL SCALE TESTS SUCH AS ASTM E-1592 MUST BE CONDUCTED

TO DETERMINE THE FULL CAPACITY OF THE PANEL SYSTEM
[NCLUDING CLIPS, AND PANEL INTERLOCKING SYSTEM.

C:\97207V1622 WL 9-22.97



ZIMMERMAN METAL SI.1750 ROOF PANEL

|G

« ALL INSIDE RAD. 0.08 U.N.O.

THICKNESS: 22 GA. (0.0299")

FY: 40 KSI




CFS Version 2.20

YOOSEEF LAVI, P.E.

9550 FOREST LANE, SUITE 108

DALLAS, TEXAS 75243

Yield (Fy) 40.0
Ultimate (Fu) 55.0
Meodulus (B 28500.0

Part 1 Thickness 0.02%
Length Angle Radius

0.270 115.000 .0800C
L6380 90.000 .080C40
.220 3180.000 L0800
.630 -S0.000 .O800
.000 0.000 L0800
.750  ©80.000 .0800
.330 0.000 .0800
L0860 -90.000 L0800
,213 205.000 L0600
.210 -50.000 L0600

[

OO OO O
OO OO OO0 OO0

Section Input

00
00
00

g 22
Web
No -
No
NO
Sgl
No
Sgl
No
No
No
No

GAGE
k
.00
.00
.60
.60
.00
.00
.00
.00
.00
.00

QOO0 oo C OO

Unit Weight
One Inch =
Cw COverride
J Cverride

Secti
Rev.
Rev,
Rev.
Phone
rax

OO W

.000

X=0.000, Y=0
Hole Distance
0.0006 0.135
G.000 0.345
0.000 0.104
0.000 0.815
0.000 8.000
0.000 0.875
0.000 0.165
0.000 0.530
0.000 0.087
0.000 0.105

Full Section Properties

Area 0.6523

Ix ¢.1s17
t) 0.1101
Sx (b) 0.5764

Iy 21.3509
Sy (1) 2.5848
Sy (r) 2.6556

I1 21.3521
12 0.1606
Ic 21.5126
Io 22.0052

We .

2

[

o

Ut o u

L2177

.4979
.4694
.28086

L7213
.2603
.0398

.7214
.4961
L7429
.8083

Width

Txy
Alpha

Xo
Yo
ix
iy

Cw
J

Fully Braced Allowables

Compregsion
Fao 4.3544
Ae $.2087

Tension
Ta 16.0134

Shear
Vay 1.4067
Vax 0.0000

Pogitcive Moment

Maxo 3.4727
Ixe 0.1617
Sxe (&) 0.1101
Sxe (b) 0.5764
Negative Moment
Maxo 1.9045
Ixe ¢.0785
Sxe (t) 0.07%4
- Sxe (b} 0.1032

21

7.
0.000

O SL171622
Date 09-15-1997
Time 17:57:00

by YL
(214}
(214)

L4000
.0000
L0000
.C0G00

L8153

L1575
L5741

.3993
L7718
LAT69
L8824

2938
1544

Positive Moment

.0154
L3323
5108
6673

L8171
.0710
L4507

Mavo 40
Ive 16
Sve (1) 2.
Sve (1) L.
Negative Moment
Mayo 24
Ivye 15
Sye{l) 1
Syel{r) 2.

5495

340-00489
340G-00867



16" X 22 GA
SSLL

ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 16" WIDE X 22 GA,, FY = 40 KSIi

SIMPLE SPAN CONDITION
ALLOWABLE LIVE LOAD

units
plf‘:E psf'zil—)_ psi ::ul-ll kip = 1000-tb ki :@
ft 2 2 in®
INPUTS:
P, =161n Panel Width
Wdlp 1.667 psf Panel Weight
M, =3472in1b Ailowable Moment Top Compression
My, -=1904-im-1b Allowable Momeni Bottom Compression
Vo= 1406-1b Allowable Shear
P 249210 Allowable Web Crippling Exterior Condition
P, =9341b Allowahie Web Crippling Interior Condition
Calculations:
1:=1.8
2 .
L= _{waip) (P ) (1) _{wap) Pw) (L) _(wap) {Pw){l)
! My oi= Vo o= C gy =
di. 3 dl; 5 dl, 5
2.0 1
pof Wy, = ; : BENDING
] S
L))
on V-V
4541 i
SO Wy Zm SHEAR
?‘ . i O‘D'KLL)ALPW)
354t
Pae C dl
e WEB CRIPPLING
i O.S-{Li.}r(} w)
W comp, W <Wy W, W b.)
i Y i i i i
WoW W ALLOWABLE LOAD

L

— it )
WLy =W comp, W e, W oomp, W e,

1511622 MGD (D



Wsi W 4
L0 Y 3673 R
84192 2935 bR
7013 b 2443 087
600.9- b2 12092166
525610607 |182.81bf°
4671407 1623 b7
420187 145916477
38182 1325167

L W b,
2.4 -
254 432 3 b ft
31 276.1 107
3.5:A 1912 £ 2
4 =
150 140-Tb-ft 2
S H 106 8- Ib- fi
s34 8414
67.81b-f 7
55787
L WLL,
28 e’
75 —
TE 276-1b-ft
354t 191160
41t 140-1b-ft *
451 107177
SR -
5 5.0 84.1b-1t i
6811
5616
1511622.MCD

16" X 22 GA
SSLL



16" X 22 GA

TWO SPAN LL
ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 16" WIDE X 22 GA., FY = 40 KSI
TWO SPAN CONDITION
ALLOWABLE LIVE LOAD
units:
plf ::Lb psf .:-l—b- psi =P kip = 1000 1b ksi ::}SB
ft ﬁ2 in? in’
INPUTS:
P, =16in Panel Width
Wlp T 1.667 psf Panel Weight
My, =3472:m-1b Allowable Moment Top Compression
My = 1904-in-To Allowable Moment Bottom Compression
V= 1406-1b Allowable Shear
P e 7492.1b Allowable Web Crippling Exterior Condition
P =934-1b Aliowabie Web Crippling Interior Condition
Calculations:
1=1.8
/ VLA VP Py
L= L{wap) (Pw) () _(ap) (Pw) () _ap) (Pw) ()
M g = Vo o= C . o=
dl, q dl, 5 dl, 5
2:0-fi
2.5 1t
, (128) (Mo~ Mgy (8) Mpe—Mg) :
29? W hps, 2\ ‘L Bending between W e, 5 ! _____,gmfsnd&sat
LAt H i
(L (P )9 sungons L) e
4.5/
50f YV [ 1 7
- W o= - Shear W = -— Bending. +
- S0, bb, —.a-.-.w.‘-gw_
5.5 Po0.625 (\Li)' (P w) anly 1 ( 625> /L‘)z 5 (L.)4 11 Py Shear
/ | \Njwi%_lgs S WS -
IRV My - M );
vaf T peva
p_.-C
ae dl p._C
W = Web crippling w. -2 A wep crippiing
L0375 (L) {P w) at exterior e s ([\}F};‘\:—J at interior
W b, ~ if‘(W bbsi<w bs,® W bbsi’w bsi> W c, - if(W cei<w e’ W cei’w cii>
W 8 = if(W sofw sb;” W soi’w Sbi) W comp; - if(W si<w b, W 8 W bi)
WLL, = ii‘(w compfw ci,W comp; W C;) ALLOWABLE L OAD

2si1622.MCD 8



Wy

stj Wci W $0;
2275147 279.5 b7 842.3 bt
147 b £ 223.5 It 673.5 b7
102.4 o f 186.11b-£7° 561.11p 8
751 b7 159.41b-f° 480.7 1o
57387 139.4. 1. 4205107
4517 123,911t 2 373618
16.2 18 1114 336,102
297 1b-ft 101217 305.4.10 87

Li S
21 2363 1b-1°
2.5-1t B -2
— 150.7-1b-ft
15A 104.1 -1 °
4.ft 761612
4.5 % 57814
54t . 3
T 4531 ft i
364101
298 Ibf°

L, WLL,
21t 208 1b-4t
250 1476107
3-ft il -
15.1 102161t
4-ft 75 Ib-ft 2
451 571p-f17
50 ——
I 45 b1t
3610t
30b-f

2511622 MCD

16" X 22 GA

TWO SPAN LL



ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL S1.1750, 16" WIDE X 22 GA_, FY = 40 K3l

THREE SPAN CONDITION
ALLOWABLE LIVE LOAD

16" X 22 GA
THREE SPAN LL

units:
plf == b pst =1 psl Ll kip 1= 100G-1b ksi - kip
R .2 .2 2
fi n m
INPUTS:
P, =160 Panal Width
W dip T 1.667 pst Panel Weight
M, =3472in1b Allowable Moment Top Compression
M e = 1904-1n-1b Allowable Momeni Bottom Compression
V= 1406:1b Allowabie Shear
P e =4921b Allowabie Web Crippling Exterior Condition
P ;=937 Db Allowable Web Crippling Interior Condition
Calcutations:
1:=21.8
[ P LA / F o) :
L= Mo (v aip) (P w) (&) v wap) (P wi () Cos (% aip) (P w) (L)
Mat, 5 dl, 5 dl, 5
2.0-ft
o 13y (Mg M) O3 Mpe-Ma) oo o
g?fﬁ Wing, F . i Bending between W = 5 ' Sjn énnsat
SR i I i 4 p
)7 () suenors R N
4.5-ft
501 V-V { 1 3
i W, = Shear W = - Bending +
- 80 sh 2enaqing +
5.5:1 i 0.607-{L)(Py) only Co] sor (L) L) 1| Pw Shear
; 1071 wmwmwwwmmi?
VoV Moo= My J
[ L dl} (Mec dli)
P..-C
ag dl, 4~ C
ce ST Weberppiing g, 4 Web crippling
i 0393‘@*;)‘(? W) at exterior el "m"mz}"> (p ) at interior
w b, - if{W bbsi{W b3, W bbsi'w h“';\j e W Cci<w ¢l W cciﬂwcii)
W s, T if{W so.fw sbi*w soi*w sbJ W comp, ~ il‘(w 5;<W hi’w Si,W bi)
WLL, = it‘(W compi‘:W C;’W Compi,w Ci) ALLOWABLE LOAD
3511622 MCD ] o



L.

2.t
254
34
3.5t
4-ft
4.5-ft
5-ft
5.5-1t

L.
24t
25f
3fi
351
At
SH

Wbi

275.9- 1o f

175.9.1b- 1

W SOi

12151107

88.8-Ibft

67,5108

867.210-1t

693,518

529000

577 7-1b- i

495.1b-f0

4251607

432.9. 10

5.5-ft

3s1622.MCD

34 8 1b-F

WLL,

263 bt
170106
119 0b 7
R7.1b-f 7
67
$21b-£
a2 b’
35408

334 7-1b-f

W sb]. W o
262918 306718
170 4- 1o £ 2452101t
11801087 204 210
87.4-1b-1 " 174.9- 1o
66.7-Tb-f 153104t
5241077 135.9- 1t
422 It 122210677
UG R Ll bR

346.1-1b-f°

3145100

16" X 22 GA

THREE SPAN LL



ALLOWARLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1758, 16" WIDE X 22 GA., FY = 40 KSI

SIMPLE SPAN CONDITION
ALLOWARBLE UPLIET LOAD

units:
plf = b psf :EE psl “yjﬁ kip = 1000-1b
i & in’

INPUTS:
Py =l6m Panel Width
Wdlp = 1.667 psf Panel Weight
My, 1= 3472-in-1b Allowable Moment Top Compression
My, = 190401k Allowable Moment Bottom Compression
V =1406-1b Allowable Shear
P, =492.]b Allowable Web Crippling Exterior Condition
P, =934 Allowable Web Crippling interfor Candition
Calculations:
1:=1.8

/ 2
L= _{wap) (P ) v ap) (Pl ()
M = Vo=
di, 3 di, 5

2.0-ft
301 Wy, = - ‘
3.5 4] (1) (P)
4.0 1t
451 - M dl, e

I 0-A 3 -
5.0-f P0S (L) (Py)
5.5

PactCal
We S—F 7o
RIS
W comp, ﬁ(W sfw b.: W 5 W bi)
WLL, = ir‘{’w comp,<W ¢ W comp, W ci\}- 1.33

1swi622.MCD

kst

ki

el

in

Ca-

_Wap) (Pw) (L)

o)

16" X 22 GS
SS WL

2



18" X 22 GS

S5 WL
L. WLL,
1 1
21 319.0b4 2
230 205 1b-f
31 -
151 14310
4-f 106-1b-
4.5 81-Ib-f 2
i 65.1b-7
551 bt
531
4410177

1swi622.MCD / 3




16" X 22 GA

25 WL

ALLOWABLE LOAD TABLE CALCULATIONS FOR;

ZIMMERMAN METAL SL1750, 16" WIDE X 22 GA., FY = 40 KSi g

TWO SPAN CONDITION

ALLOWABLE UPLIFT LOAD

units:

plf = psf =12 psi 1= 2 Kip = 100016 ksii= P

ft .2 2 2
ft in in

INPUTS:
P, =160n Panel Width
Wl T 1.667 psf FPanet Weight
M, =3472-in-1b Allowable Moment Top Compressicn
My, = 1904-m:1b Allowable Moment Bottom Compression
Vo= 140644 Allowable Shear
P e 1749210 Allowable Web Crippling Exterior Condition
P, =9340 Allowable Web Crippling Interior Condition
Calculations:
r=iL8

_ { V2 . { . / ) {
Lo ) Pup B ap) Pe) B (ap) (Pw) (k)
dli' 3 dli 5 dli - 5
2.0 ft
2.5-fi y
(128) (M + M g (8 MMMd}_) ,

;2? Wb, = E_ ) Bending between W, = ( - : W

S i / N Ry H V2
R \Li) (p w}'(9)  supports (L;) (p o) SUDDROTLS
4.5t
z 8 5 VeVg ] o

l W, =—— ' Shear W, = —— Bending +

P S0 4 bb- . ....«W.“mg.__
551t i 0.525~(Li).{\P w) only i '6252.(1{32 . (Li>4 w P Shear

SRR 1 S S S —
ANANY d;.\‘iz (M .+ M d[.\‘az : l
Ll i/ | i/ ]
P.+C
ae di. P L0
vo Z et \Neb crippling w. . W7 web erippling
t 0375 (Li>' (P w) at exterior ¢ s, {Li}'(P “) atinterior

W bi = if‘(W bbsfw bsi’ W bbsi’w bsi> W ¢ = if(W ccfw cii’ W ce W cii)

W 5; = il‘(W soi<w sb,? W sui’w sbi) W comp, - if(W sfw bi’w s’ W bi)

WLL, = if{W wmpfw C;’W compi’w ci\j-‘i.SB ALLOWABLE L OAD

25w1622.MCD



I, wbi
B
2R 126.1- 1o
2.5-ft 7
: 273.81b-fL
IR .
354 197-1b-fC
AR 1411 i
4511 108.7 1b- 1
> h )
=Th 86.5 1o :
70,7104
58,9101t~
L, WLL,

2.4 3740
158 -
ki 299151 °

3-f 5
3.5t 24510t

4fi 183 b
45t 142146

S H —
N 11311 _
o 93 1b- it

771
I

2sw1822.MCD

W sbi W c, W S0,
3872 1b 4t 280,91 844.9 bl
258 2 b £ 224 817 6762 b
183.9 10 f° 187.5 0 ft 5637 11"
137,500 7 1608 1ba 48341
106.6-1b-f 7 1408 17 4231 1o
85.1-1b {1 1252 1b-0° 3763 10-f
6964 1127 b8 3388 Ibf
581017 1026 1o 308.1- 1ot

16" X 22 GA
25 WL



16" X 22 GA

35 WL
ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 18" WIDE X 22 GA., FY = 40 KSI
THREE SPAN CONDITION
ALLOWABLE UPLIFT LOAD
units:
T psf = 12 psi 1= 2. kip =1000-1b  ksi =P
P ; 2 2 2
it ft in in
INPUTS:
P, = 16n Panel Width
W gl 1.667 pst Panel Weight
My, =3472:in1b Allowable Moment Top Compression
My, = 1904:in-1b Allowable Moment Bottom Compression
V = 14061b Allowable Shear
P e 49210 Allowable Web Crippling Exterior Condition
Pai=9340b Allowable Web Crippling Intericr Condition
Calcutations:
io=1.8 .
2 /
L = _vaip) (P () L) (Pw) ) L vap) (P ()
' My, = : Val, 5 Cay 5
2.0-1t
2o (13 b0+1\'/{d].> O3 Mg e M) g
20? Wb, 7 ; ‘. Bending between W, = . : ﬁiﬁ-&—
SR i i pp
A% oport: AR
4.0-f1 <L'} <P W) SHERRES (Ls) (P W)
4.5-11
501 YV i ! o
i W, T—— 1 Shear W, = —— Bending +
z 50. Rlzal sh. zending *
>3 A t060T(L)(Pyw)  only ! ! [ sor 1) , L) Py Shear
pi— & 1071
P 2 V2
YV ay MerMal]
P .+C
ae dl, P.4C
wo ——— 1 \Neb crippling W - 8T wep erippling
‘ 0'393'<Li>'(P w) at exterior €Ly 43 (L.(P ) at interior
VW
W b, " if(W bbsi<wlasi’ W bbsi’w bsi\} W ¢ 7 it‘(W cc:fw oty W cei’w cii)
W s, = iE(W sofw sb,’ W soi'w sbi) w comp, = if(W sfw bi’w 5, W be)
WLL, = it‘(w compfw Ci,W compi,w Gi‘)\~i.33 ALLOWABLE LOAD

3swiB22.MCD



W sb.l W ¢, W 50,

439 b it 307,21 ° 870 b1
2953 1A 2459 b7 6963 1o
20151 2051t 2 580.5 b £t °
158.6-1b ft 2 1758107 497.7- 1617
12333007 153.9-1b-ft 43571007

58.61b A 136.9- b 3874 A

80.7 b6 123316 0° 348.8 b4

67 4160 112210877 317,24

- L. Wbi
H
24 3895 b f 7
250 250.2-1b-f¢
34t et 5
3 5.0 174,616t
e 129-1b-f°
421 99 4.1p-2
SR —
T 79.1.1b-ft
646102
53817
I WIL,
24t 409 b5
251 .o
: 327-1b-
3-H .
351 2321
It 17211t °
450 13217
SR —
TR 10510
3610t
72100t

3swi1622.MCD

16" X 22 GA
38 WL



STRUCTURAL CALCULATIONS FOR:
18" WIDE X 24 GA STEEL
ZIMMERMAN METAL SL-1750 ROOF PANEL

Prepared For:
ZIVIMERMAN METALS, INC.
201 E. 58TH Ave.
Denver, Colorado 80216

Prepared By:

YOOSEF LAVYI, P.E.
Consulting Engineer
9550 Forest Lane, Suite 108
Dallas, Texas 75243
(214)-340-0049







ALLOWABLE LOAD TABLES FOR:
ZIMMERMAN METAL SL1750 ROOF PANEL

ALLOWABLE LIVE LOAD (PSF)

[Paner | Panel | # of SPAN (FT.)
Gage | Width | Equal
Spans | 2.0 1 2.5 {3.0 |35 |40 ;4515055
24 1 197 [ 158 | 131 | 97 | 74 | 58 | 47 | 39
GA 18 _ 5
Steel in. 2 7155 100 | 70 ¢ 51 § 39 | 31 | 25 0
3 179 | 116 | 81 ¢ 59 1 45 | 36 | 29 | 23
NOTES:
1. All calculations for panel properties have been made in accordance with 1996 edition
of "Specification for Cold-Formed Steel Design Manual” published by American
Iron and Steel Institute.
2. Values for 3 or more spans are based on 4 equal spans.
3. These load capacities are for the panel itseif. Frames, purlins, clips, fasteners, and
all supports must be designed to resist load imposed by the panel,
4. Materials:
FY = 40 KSI for steel panels
5. All Loads are in PSF.
6. Minimum panel support bearing length = 3.00 in.
7. Loads shown are limited by 1./180 deflection.

CAO720N 18241

9-22.97



ALLOWABLE 1.LOAD TABLES FOR:
ZIMMERMAN METAL SL1750 ROOF PANEL

ALLOWABLE UPLIFT LOAD (PSF)

Panel | Panel | #of SPAN (FT.)
Gage | Width | Equal
Spans | 2.0 1 2.5 3.0 13540 45150 55
24 1 217 1140 | 98 | 72 | 56 | 44 | 36 | 30
GA 18 p
Steel in. 2 229 | 183 | 153 | 127 1 98 | 79 | 6 54
3 250|200 | 159|117 | 90 | 72 | 59 | 49
NOTES:
1. All calculations for panel properties have been made in accordance with 1996 edition
of "Specification for Cold-Formed Steel Design Manual” published by American
Iron and Steel Institute, ‘
2. Values for 3 or more spans are based on 4 equal spans.
3. These load capacities are for the panel itself. Frames, purlins, clips, fasteners, panel
interlocking and all supports must be designed to resist load imposed by the panel.
4. Materials:
FY = 40 KSI for steel panels
5. All Loads are in PSF.
6. Minimum panel support bearing length = 3.00 in.
7. Loads shown are limited by 1./180 deflection.
8. Above capacities have been increased by 33-1/3% as per AISI Sec. A4.4
9, THESE UPLIFT LOAD TABLES ARE FOR PANEL CAPACITY ONLY.

FULL SCALE TESTS SUCH AS ASTM E-1592 MUST BE CONDUCTED
TO DETERMINE THE FULL CAPACITY OF THE PANEL SYSTEM
INCLUDING CLIPS, AND PANEL INTERLOCKING SYSTEM.

CAGT207A8Z4WL $.22.97



ZIMMERMAN METAL SL1750 ROOF PANEL

(jO-?ﬁ)

1.(03: 1 ] o] |75

b

ALL INSIDE RAD. 0.08 U.N.O.
 THICKNESS: 24 GA. (0.0239")

FY: 40 KSI



OF8 Version 2.20

YOOSEF LAVI,
9550 FOREST LANE,

P.E.

DALLAS, TEXAS 75243

vield (Fy)
Ultimate {Fu)
Modulus (E)

Part 1 Thickness 0.023% 24

Length Angle

.270 115

.208 180

330 0

OO OO OO0

.000
L6900 20,
.00GC
.630 -90.
.Q00 0.
.750  90.
. 000
.060 -90.
.194 205.
L1906 -50.

000

Coo
000
000

000
000
000

22.
L1330
L0527
.5326

23
23

40.0
55.0

Radius
L0800
.04C0
L0800
.0800
.0800
.0800
L,0800
.0800
L0600
L0600

OO0 OOCO

SUITE 108

Section Input

00
00

29500.000

Web
No
No
No
Sgl
No
Sgl
No
No
No
No

[oleNelelleialle ol

GAGE

.00
.00
.00
.00
.00
.00
.00
.00
.00
.00

Unit Weight
One Inch =
Cw Cverride
J Override

Section:
Rev. Date
Rev. Time

1171824
09-19-1997
17:58:25

Rev By, YL

Phone (2
Fax (2

L4000
L0000
L0000
.0000

OO W

X=0.000, ¥Y=0.000
Hole Distance

.000
.000
0G0
.Q00
.000
.000
.000
.000
.000
.006Q

CoOoCOOo OO0

COOOoOOWOOOO

L1356
.345
075
.815
.G00
L875
165
530
.097
.G95

Full Section Properties

.5694

L1339
.0887
L5216

.9188
L4751
L5335

9197

WE .

1.

-t

(Ko N o]

oy o O Oh

93583

L4850
L4933
.2567

L3444
.25986
.0465

L3445
L4833
L3629
L4288

Width 23.8238

Ixy 0.1462
Alpha ~-89.6323

Xo 0.5626
Yo ~0.7254
ix -0.6354
iy 22.3622
Cw 7.7776
J 0.0001084

Fully Braced Allowabies

Compression
3.1212
0.1496

Pao
Ae

Tengion

Ta

Shear

vay
Vax

13.5040

1.0473
¢G.00C0

Pogitive Moment

Maxo 2.7111
Ixe 0.1339
Sxe {t) 0.0897
Sxe (b] 0.5216
Negative Moment
Maxo 1.4607
Ixe 0.0575
Sxe (t) 0.0609
Sxe{b) 0.0715

Pogitive Moment
Mayo 32.3587
Iye 15.6557
Sye (1) 2.3385
Sye () 1.3483

Negative Moment
Mayo 28.1828
ive 14.3471
Sye (1) 1.1.743
Sye (¥} 2.3565

14} 240-0049
14) 340-0067



18" X 24 GA
5SS LL

ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 18" WIDE X 24 GA., FY = 40 K5I

SIMPLE SPAN CONDITION
ALLOWABLE LIVE LOAD

units
plf':lt? psf ::il?_ psi .:WIP_ kip := 1000:-1b ksi ::@
{1 2 .2 .2
ft m n

INPUTS:
P, =18mn Panel Widih
Wdlp = 1.293-psf Panel Weight
M, =2711nlb Allowable Moment Top Compression
M he = 1460-mn-1b Allowable Moment Bottorn Compression
Vo= 1047-1b Allowable Shear
Poe =298 b Aflowable Web Crippling Exterior Condition
P 643-1b Allowable Web Crippling Interior Condition
Calculations:
17 =1.8

] y V2 ) i \ \ N
L= o o) Pap )T ) Pup ) (Yap) (P (L)
dl, 3 dl. = 7 dl, - 5

2.0t
2,51t (8)~(M o~ M d}.)
301t Wy o= - : BENDING

T i NI
.:3_5-11 (LJ (P W
4.0-111 VoV,
45'“ H

- W = SHEAR
5.0t i 0.5 (Li)' (p w)
5.5-4
Pae-C dl
W R WEB CRIPPLING
BICENIRREN
W comp, = if{W s, W b, W 5. W bi)
WLL, = A comp.<w oo W comp,’ W C.> ALLOWABLE Lt OAD
kY 1 1 H t

1s11824.MCD G



WSi

Wci

696.7-1b 117

197.4 10107

L, Wy
2.1 ~
ST 299.9.1b-1
R 1915107
354 132,611t
4.4 B
e 97‘.1~Eb-ﬂ2
ST 741t
551 5821t
46,911t
38.5-1b- [
L, WLL,
20 197 1b-6
2310 158-1b-8
1t il :
354t 31-ih-ft
44 97.1p-ft 2
i 74.1b-17
Sﬂ. ‘_2
=7 58-1b-ft :
471t
39.1b-ft

1811824 MCD

557.1 o1 157.6 1000 °

464 1o 131.2:1b- 0
397.6-1b-0t° 112210007
347.7- 167" 98 It
308.9-1b- 1 7 87.1b-1
277.9- b1t 78.2 1o
252.5-1b1t° 70.9 -7

18" X 24 GA
S8 LL



18" X 24 GA
TWG SPAN LL

ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 18" WIDE X 24 GA., FY = 40 KSl

TWO SPAN CONDITION
ALLOWABLE LIVE LOAD

units:
TeoL st =12 psi =1 kip 2100016 ksi =P
P 3 P 2 2
i i n n
INPUTS:
P = 18in Panel Width
W dip 1293 pst Panel Weight
M, =271hin b Allowable Moment Top Compression
M e = 1460-in1b Allowable Moment Bottom Compression
Vo= 1047-1b Allowable Shear
P e =2981b Allowable Web Crippling Exterior Condition
P, =6431b Allowable Web Crippling interior Condition
Calculations:
1:=1..8
Vo N y2 .
Loe o W) Wb e (P (ap) (Pw) ()
di, ~ 3 dl, = 5 di, = 5
2.0-1t
2.5-f1
2t (128) M .- M g1 (83-(Mbc*Mcﬂ.\ i
22? W s, 2( ) Bending between W, = ; a4 W
1301 i i V2 oo
L0 (L) (Pw)(®  suoporls (1) {Pw)
504t W= 4 Shear W, = 1 r 1 Bending +
s S0, T sh. ~ R
S50 1 0.625 (L]) (P W’) Om![ 1 .6252'<Li)2 , (Li)4 PW’ Shear
S 125 et
Y Vay Mye- Mg} |
\ i \ i/ ]
P .-C
ae di, P..-C
ce, = ——————-  \Meb crippling W s a dly Web cripoling
' O~375'(Li)'(P w) at exterior e LZS,{LJ,{}) W) at interior
W b, ~ if(W bbsi<w bsi’wbbsi’wbs.}) Wci = ii‘(W cei<w cii’w cei’wcii>
W s, :if(w sofw sbi’wsoi’wsbJ V\‘{compi :if(W s}‘iwb,’ws.’wb.‘)
i 1 i
WLL, = if(W COmhW Ci,W compi’w C‘.) ALLOWABLE LOAD

2si1824.MCD



S0,
1

5574060 °

4457111

3710 T

318 1.Ib11°

278 2.1b- 1%

247,114t

W sbi W ¢
154.6 1642 170.9- 187
99.9-1b- ¢ * 136.7- 10017
69.6 1 3.8 b 107
51 b-t 97.5 bt
38.9- 1017 8521t
30.5-16-87° 75.7-1b-f°
24 510112 68.1 11t
201 10877 6181067

Li Wbi
21 160.9-1b- 1t
2.50 _2
0 102.5- bt
350 70.8 bt
41t 517107
451 39,3 1oy 2
S -
e 308 b1t
24707
20,211t
L WLL,
2 ft 155-1b-1¢
2510 100-1b>-1t
I L
351 S 7011
4R S1b?
451 39.b.6
SR -~
<3 3b-f
254007
201512

2511824, MCD

222301

20211t 2

18" X 24 GA

TWO SPAN LL



18" X 24 GA
THREE SPAN LL

ALLOWABLE LCAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 18" WIDE X 24 GA FY = 40 K5

THREE SPAN CONDITION

ALLOWABLE LIVE LOAD

units:

b

pifi== psf

1t
INPUTS:
P, =i8m
M t =2711-in-1b
M be = 14601n-1b
Vo= {047 1b

P e 7 298-1b
P,j=06431b

=1 psi =2 Kip =1000b  ksi = o
) L2 . 2
it in in
Panel Width
Panel Weight

Allowable Moment Top Compression
Allowable Mement Botiom Compression
Allowable Shear

Allowable Web Crippling Exterior Condition
Atiowable Web Crippling Interior Condition

Calculations:
1:=1.8
2 / \
L= g Ber ) W) Py ) (Pl
dl, ~ di. -~ dl. =
- i g i 2 i 2
2.0-11
42.5-4t ‘
el (133 (M- Mg ) (9:34y (Mpe- Mg ) :
.”"2'1;‘ W pbs, = ( - : Bending between Wy, = . : W
3.5 i Ve i Ui AP0 SUDPOTLS
= (L) (Pw) supports (L) (Pw)
1.0 f
451
V-V 1.3
>.0-1L W ':AAHAdli Shear W A[ : I.J- 1 Bending +
= 50. \ sh T
55T 0607 (L) (P oy Ty 1) || P Shea
\ SV oY SRR V. i
; . 2 21 |
(Y Vay (Mpe~ M}
LL t o
Pde“cdii P Cy
e ' Web crippiing w . -8 df Web crippling
{}.393-(Li)-(}’ w) at exterior ci, ““gjmif)"f(“f,“;)“ at interior
W b, - if(W bbsi<w bsi’ W bbsi’w bsi> W ¢ ;:ﬁ"(W ce.fwcii’ W cei’W cii)
W s, = ﬂ‘(w sofw sbi’wse.;wsbi) Wcon';pi ::if(W si<wbi’wsi'wb;)
WL, = if(w comp,<W ¢.»W comp. W C;) ALLOWABLE LOAD

3s11824.MCD



L.

2.0
250
30
354
4-1
4.5-1t
5-1
5.5t

W

i

187.9-1b- 1t °

st

W

W

119,71t

8271 it~

60.3-1b-52

45.8.1b- 1

35.0.0b. 2

28816 °

23.5.1b-f 2

i b 595
178.5 107 18711 573.9 -
1158160t 149.4-1b-11 458.9-1h 1t
80.8 bt * 124,41 ft 382.2: 10877
59.3-1b-f7° 106.6-1b-f1 327.5- 1077
4521687 93.2-1b-t * 286.4-1o-8t
35.5 1007 82.8.1b-ft° 254,51
28.6 bt 74.41b-1° 228.9-10-f °
23.4106t 67.6 bt ° 208 1ot

2.1t

2.5-1

3t

354

4-1

451

5-fi

5.5-1

3sl1824.MCD

WLL,

;
1791
11616
ST ?
5911
4510t
36 1012
29-1b- 1t *

23-1p-1t*

18" X 24 GA

THREE SPAN LL

(1



18" X 24 GA

S8 WL

ALLOWABLE LOAD TABLE CALCULATIONS FOR:

ZIMMERMAN METAL SL1750, 18" WIDE X 24 GA, FY = 40 KSI

SIMPLE SPAN CONDITION

ALLOWASBLE UPLIFT [ OAD

units

plfizl psf::& pSi::E)— kip := 1000-1b ksi ::EIE

2 2 2
ft n in

INPUTS:
P, =18in Panel Width
Wlp 1,293 psf Panel Weight
My, =271 db Allowabie Moment Top Compression
My = 1460-in-1b Allowable Moment Bottom Compression
Vo= 1047-1b Allowable Shear
P e =2981b Allowable Web Crippling Exterior Condition
P =643 Allowable Web Crippling Interior Condition
Calculations:
17 =1.8

2 L Y
- It PN \. o .
L = oo P L) ) (Pu) ) (ap) (P ()
dt, 3 dl. - 5 di, 5
2.0 4t
301 L AN :
350 ] (Li> '(P w)
4.0 ft
\%
4.5 41 ~ M dly "
5.0ft S 05 (LY (P
558 S
Paet Cys
W, =— e
OS L) (P )
W comp, - ii‘(W si<W b, W S W bi)
WLL, = M.(W compfw e w comp,’ W Ci‘}' .33
2.

1swi1824.MCD



WLL,

21710 2
1401 4

98161

1swi824.MCD

Ad1p-0t

7214t 7
56-10-f *

361011
-2
30-1b-ft

18" X 24 GA
SS WL

13



18" X 24 GA

25 WL
ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 18" WIDE X 24 GA., FY = 40 K&!
TWO SPAN CONDITION
ALLOWABLE UPLIFT LOAD
units:
pif b psf ::-ﬂi psi ::—IP— kip = 1000-1b ksi ::ﬁ)-
i e in? in”
INPUTS:
P, =1&in Panel Width
Wdlp = £.293 pst FPanel Weight
My =2711inlb Allowable Moment Top Compression
M e = 1460-in1b Allowable Moment Bottorn Compression
Vo= 1047-1b Allowable Shear
P o #2981 Allowable Web Crippling Extericr Condition
P =643-1b Allowable Web Crippling Interior Condition
Calculations:
;1=1.8
2 / . P
. _wap)(Pw) (b) wap) P ) v aip) (P )
i M = Vo= : Cay =
i, 5 dl; 5 dl,
2.0:40
2.5-4
: (128}-(1\/1 het Mg (8}r<M E0+Md1_> ,
Migi Wphs, = S ‘> Bending between Wy = - : _____g__SB:nd;r:TSat
5 i e oD i P SUPPONS
40 1 (L") \} W> (%) supports (Li) [\P W)
4,501
501 W - YV Shear W . ‘x| 1 L Sending
: SO. T amz 7 ey EEEEL sh, ~ =
251t P0625 (L) (Py) only : 625 (Li)2 , (1‘1)4 P Shear
P 125 -
| (V + Y dll) (\M tc - M Cﬂ,} .
L 3
P.+C
ae T di P..+C
ce T, Wdeb cripgling Woom al ™ dl Web crippiing
t0375(L)(Py)  atexterior o7 5s L (Py) at interior
! W
W b. - I‘f(w bbsfw bs,’ W bbs.l‘w bs.{) W g = if(W cefw oL w ce.s’w cii;‘!
W 5, - il'(W So.l<w sb,’ W soi’w sbi) W comp, = if(W wa bi’w Si’w bi)
WLL, = if{W mmpfw Gi,W compi*wci)' 1.33 ALLOWABLE LOAD

2swi1B24 MCD L)L



2R
2.5-1%
34
354
4-11
4,50
50
551

Wbi

290.7-1b- 1t

W sy,

186.9- b

2661 102

[30.5 101t 2

1781 b4

96.5- 161t *

127,010

744 0 f 7

05.1.1b-i°*

59.3.1p-0t %

48 4-1b-1° 2

73,0147

591 1b-t

40.4-10-1C%

48.3-1b-it 2

2.0t

250

3t

354

41

4,51

31

554

25w1B24.MCD

WLL,

229:1b-ft
183 1bf 2
153 1b-ft °
12710 f°
98417
79-1b-4
641t
54-1b-f

4031t

W Ci W SC‘i
1720 559.4- 1177
3707 44781577
H14.8 1107 373,341
9851 £t 3201 1b-t 2
86.3. 1ot ° 280.2- 161
767 ot 249.2-1b-f1 7
69.1.1b 1 224.41b-0°
62911t 204.1-1b-t

18" X 24 GA
25 WL

2=



3swi1824.MCD

18" X 24 GA

38 WL
ALLOWABLE LOAD TABLE CALCULATIONS FOR;
ZIMMERMAN METAL SL1750, 18" WIDE X 24 GA,, FY = 40 KS|
THREE SPAN CONDITION
ALLOWABLE UPLIFT LOAD
units:
plf =2 pst = 12 psi 1= A0 kip 2100016 ksi = P
it 2 .2 .2
fl n in
INPUTS:
P, =18in Panei Width
Wi 1.293-psf Panel Weight
‘M =271 1inb Allowable Moment Top Compression
My = 1460-in-b Allowable Moment Bottorn Compression
Vo= 10471 Allowable Shear
P e 72981 Allowable Web Crippling Exterior Condition
P=6431b Allowable Web Crippling Interior Condition
Calculations:
i=1.8
2
L = {warp) (Pa) () ) Pl (ap) (Pw) )
My, = 3 Vi, © 5 Cap = 5
2.0-0
42,54 .
ig? W bbs, - S l) Bending between W bs = 5 Y S: n"d";:l_tgs'a"t“‘
SM 7 V2 pport i : BLERLNE
400t (Li/ (P W) 2URROTS (Li) (P w)
450t
ViV, )
5.0 1t W - ___mmmvjiwﬁ Shear W :'[ ! WESL Bending +
= 80. hiak r a1
5.5 0607 (L) (P} only | et ;L)' 1 P shear
: 1071 SR T A
(V+Vd1) (I‘Au,"*f\’fdzszL
1
P.+C
ag ’ dii P .+ C
W e, 1% e Web crippling W ai ™l Web crippling
' 0-393'(Li)'(P w)  atexterior ey —_liEB(L)(I";:) at interior
Y Y LY
W b, © “(W bbs.fw bs.: W bbs,* W bsi} W c.” li(W cefw ci’ W cci’w Gii)
W s, - if(W so.fw sb,» W soérw sb.l> W comp, = if(W wa bW W bi)
Y 1 1
WLL, = ii'kw compfw G;‘W comp,” W C;) 1.33 ALLOWABLE LOAD



L.
21k

B

b
i
=2

|

>
W
=

N
=15

|

tn
W

W

i

2657161

170811t
11931010
882 1b-ft

68 1b-1t ?|
5421087

4431007

37-1p-40

3sw1824,MCD

WLL,

250-1p-ft
200 b 10°
1591610
11710007
90-Ib ft #
721t
591-ft

49-ib- it 2

W sbi W c,
301 1881 1o 1L
203314 15061660
1459108 _1_2_5.6-113-1'{2
1097117 1077 o407
85 4100 943105 °
68,4101 ° 83.9.1b- 17
5610 £ 75611
468117 68,8101t
e b L]

W SOi

57610

461160 ° ]

384 4101t

129.610-ft
2885 -

2310

256,61t

2101 1b-1F

18" X 24 GA
a5 WL



STRUCTURAL CALCULATIONS FOR:
18" WIDE X 22 GA STEEL
ZIMMERMAN METAL SL-1750 ROOF PANEL

Prepared For:
ZIVIMERMAN METALS, INC.
201 E. 58TH Ave.
Denver, Colorade 80216

Prepared By:

YOOSEF LAV, P.E.
Consulting Engineer
9550 Forest Lane, Suite 108
Daltas, Texas 75243 .
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ALLOWABLE LLOAD TABLES FOR: :
ZIMMERMAN METAL S1.1750 ROOF PANEL

ALLOWABLE LIVE LOAD (PSIF)

Panel | Panel # of SPAN (FT.)
Gage | Width | Equal
Spans | 2.0 12513035 {40 45 |50/55
22 1 326 1247 { 171 | 125 | 96 75 61 | 50
GA 18 ' _
Sreel in. 2 202 1131 ] 91 | 67 | 51 § 40 § 32 | 26
3 234 V151 1106 | 78 | 59 | 46 | 37 | 31
NOTES:
1. All caleulations for panel properties have been made in accordance with 1996 edition
of "Specification for Cold-Formed Steel Design Manual" published by American
Iron and Steel Institute. ‘
2. Values for 3 or more spans are based on 4 equal spans.
3. These load capacities are for the panel itself. Frames, purlins, clips, fasteners, and
all supports must be designed to resist load imposed by the panel.
4. Materials:
FY = 40 KSI for steel panels
5. All Loads are in PSF.
6. Minimum panel support bearing length = 3.00 in.
7. Loads shown are [imited by L/180 deflection.

CAST0718221

9-22-97



ALLOWABLE LOAD TABLES FOR:
ZIMMERMAN METAL SL1750 ROOF PANEL

ALLOWABLE UPLIFT LOAD (PSF)

Panel | Panel # of SPAN (FT.
Gage | Width | Equal
Spans | 2.0 | 2.5 1 3.0 } 3.5 | 4.0 | 4.5 50|55
22 1 284 | 182 | 127 ; 94 | 73 | 58 | 47 | 39
GA 18
Steel L 2 332 1266 1219 | 164 | 127 | 102 | 83 | &9
3 363 1291 1207 | 153 ] 118 | 94 | 77 | 64
NOTES:
1. All calculations for panel properties have been made in accordance with 1996 edition
 of "Specification for Cold-Formed Steel Design Manual" published by American
Iron and Steel Institute. '
2. Values for 3 or more spans are based on 4 equal spans.
3. These load capacities are for the panel itseif. Frames, purlins, clips, fasteners, panel
interlocking and all supports must be designed to resist load imposed by the panel.
4. Materials:
FY = 40 KSI for steel panels
5. All Loads are in PSF.
6. Minimum panel support bearing length = 3.00 in.
7. Loads shown are limited by 1./180 deflection.
8. Above capacities have been increased by 33-1/3% as per AIST Sec. A4 .4
9. THESE UPLIFT LOAD TABLES ARE FOR PANEL CAPACITY ONLY.

FULL SCALE TESTS SUCH AS ASTM E-1592 MUST BE CONDUCTED
TO DETERMINE THE FULL CAPACITY OF THE PANEL SYSTEM
INCLUDING CLIPS, AND PANEL INTERLOCKING SYSTEM.

CNIT207MB22 WL 9-12-97



ZIMMERMAN METAL SL1750 ROOF PANEL

175

o B O

| 2

ALL INSIDE RAD. 0.08 U.N.O.
THICKNESS: 22 GA. (0.0299")

FY: 40 KSI



CFS Version 2.20 Section: S8L171822
Rev. Date 089-19-1597
Rev. Time 17:57:20
YOOSEF LAVI, PLE. Rev. by YL
9550 FOREST LANE, SUITE 108 Phone {214) 340-0049
DALLAS, TEXAS 75243 Fax {214) 340-0087
Section Input
Yield (Fy) 40.000 Unit Weight 3.4000
Ultimate {(Fu) 55.000 One Inch = 1.0000
Modulus (E) 29500.000 Cw Override 0.0000
J Override 0.000C
Part 1 Thickness 0.029% 22 GAGE X=0.000, ¥=0.000
Length Angle Radius Web k Hole Distance
0.270 115.000 0.0800 No 0.00 0.000C 0.135
0.630 90.000C 00,0800 No 0.00 0.000C 0.345
0.220 180.000 0.0800 No .00 0.000 0.104
1.630 ~%0.000 0.0800 8gl 0.0C 0.000 0.815
18.000 0.000 0.0800 No 0.00 0.0CO 9.000
1.750 %0.000 0.0800 Sgl 0.00 0.0G0 0.875
0.330 0.000 0.0800 Ne 0.00 0.00C0 0.165
1.060 -890.000 0.0800 No 0.00 ©0.000 0.530
0.213 205.000 0.0600 No 0.00 0.000 0.097
0.210 -50.000 0.0600 No 0.00 0.0CO0 0.105
Full Section Properties
Area 0.7121 Wt . 2.4211 Width 232.8153
Tx 0.1656 ry 0.4822 Ixy 0.1795
Sxit) 0.1110 v it} 1.4917 BRipha -89.€388
Ex(b) 0.641% v (D) 0.2583
Ty 28.6336 vy 6.3412  Xo 0.5305
Sy {1} 3.0905 x {1} 9.2650 Yo ~0.7215
Sy (r) 3.1692 x(r) 9.0351  jx ~0.6062
3y 22.4302
I1 28.6347 rl 6.3414
I2 0.1645 r2 0.480¢
Ic 28.7992 rc 6£.3595 Cw $.6323
Io 29.3702 Tro £.4223 J 0.00602122

Fully Braced Allowables

Compression

Pac 4.3568
Ae 0.2088
Tension
Ta 17.448¢6
Shear
Vay 1.4087
Vax 0.0000

Positive Moment

Maxo 3.5026
Ixe 0.165¢6
Sxea(t) 0.1110
Sxe {b) 0.6411
Negative Moment
Maxo 1.9055%
Ixe 0.078¢6
Sxe (t) 0.0794
Sxe (b) 0.1034

Positive Moment

Mavyo 45,0125
Ive 21.0465
Sye (1) 2.9733
Sye{r) 1.8755
Negative Moment
Mayo 39,1530
Iye 19.3542
Sye (1) 1.6314
Sye (r) 3.0070



18" X 22 GA
S8 LL

ALLOWABLE LOAD TABLE CALCULATIONS FOR: :
ZIMMERMAN METAL SL1750, 18" WIDE X 22 GA,, FY = 40 KSI

SIMPLE SPAN CONDITION
ALLOWABLE LIVE LOAD

units:
pif = 10 psf =12 psi 1= 2. Kip = 10006 ksi= P
i 2 2 .2
ft in n
INPUTS:
Py o= 18in Panet Width
Wdlp 164 psl Panel Weight
M}it-o =3502-in1b Allowable Moment Top Compression
My, 7= 1905-m-1b Allowable Moment Boltom Compression
Vo= 14061k Allowable Shear
P =492 Alowable Web Crippling Exterior Condition
P9340 Allowable Web Crippling Interior Condition
Calculations:
i=1.8
N \. ! \ ’ 2 / T . \ . ' .
L= o o) P ) Pe) ) () (P ()
di, - 3 al, ST dl, ~ 5
2.0-f
2.5 8 (8) My~ Mdi.)
3.0-R Wy = ‘ BENDING
750 (L) (P w)
4.()'1‘% NI,
450 w - di; SHEAR
5.0-1t S 05(L). (P}
(&) (P w)
5.5-4t
Pae-C dli
W, m e WEB CRIPPLING
.
RN
W comp, - ii‘{W 5. W b W 8 W bi)
WLL, .= if‘{'W Cornpi<w ¢, W comp, Wcij ALLOWABLE LOAD
1511822 MCD



Wsi

Wci

935.7- 101

12641 1

L Wy
2.4 -
ST 387.5-1b-1t
34 247 43007
354 171307
i 12541007
4.5-4t e -
T 957-1b- 11
S50 75216072
6061t
498 1b-17°
L, WLL,
i 1
20 12610
251t 247-1h47
34 : -
15.8 171 1b- £
4.1 125-1b-1t
421 9611t 2
SR =
=TTl 75.1b-fi 2
61117}
50-1b-f17°

1s11822.MCD

7483161t 2 260.8 b7
623316107 2T

534-1b- 11> 185812
467110117 162.4-1b- 10

4151602 14421007
3733 b1 129.6 1ot
3392 1600 17,7100

18" X 22 GA
SELL



18" X 22 GA

TWOC SPAN LL
ALLOWABLE |.LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 18" WIDE X 22 GA., FY = 40 KS|
TWO SPAN CONDITION
ALLOWABLE LIVE LOAD
units:
oif = 10 psf = 10 psi 1= A2 Kip = 10006 ksi = P
fl l'iz in in®
INPUTS:
P = 18in Panel Width
W dlp 1.614-psf Panel Weight
M, =3502-in-1b Allowabie Moment Top Compression
My, = 1905-in-1b Allowable Moment Bottom Compression
V= 140610 Allowable Shear
P =492:1b Allowable Web Crippling Exterior Condition
P =9340 Allowabte Web Crippling Interior Condition
Calculations:
1:=1..8
; v V2 , y )
L= (v (P ) (L) _vap) (P (1) _ D) (P ()
' My = Vg == Cap =
i 2 i 2 i
2.0-ft
2.5 0
, (128) Mo - My (8) (Mpe- Mg ) :
ig? W b ; lj Bending between W, . = - Ji w*g**mmsBj”d{';tsat
S8 i e pport i AP SHERCLS
4.0- ft (L)*(Pw) (%) sunports L) (Pw)
4.5
5.0 A VY { 1 o
- W, Fe : Shear W, = — Bending +
: 50, - sb penaing +
>3-4t Po0625 (Ll) (P w) only i 625" (Ll)z 5 ( 1>4 Py Shear
— + . 1257 ;
j /
[(V-Va Mpe-M g )
LA i \ i/
P . ~C
ae dl, P..C
= Web crippling _ooca Web crippling
€ 0375 (L) (P .} : W e L ,
‘ 3'( |) w)  atexterior, L 125N at interior
P By et
W bi = if{w EL7LWSE<W bSi’ W bbsi’ W bsi} W Ci = If{W CC;<W Cii’ W Cei’ W Cll>
W 5, iJ‘(W sofw sb.- W 50, W sbi‘} W comp, ii‘(W s.fw b, W 5 W bi)
WLL. = it‘(W compfw Ca’w comp,” W Ci) ALLOWABLE LOAD
25/1822.MCD



W sbi w ¢, W 80,

202217 248 41 £ 748.61b- £ °
130.61b- 117 198.6-1b-ft * 598.6: b1t
90.9-1b 0t * 165.4-1b- 00 498.6 101
66.7- 1007 141716007 427216577
50.8 1b-1°7 123.9.1b-f° 37361877
39.9-1b-01 A 33215 17
321160 99101t 2987 1ot
26.3-1b- 17 89.9-1b-ft 2 2714108

L Wb,
1
21t 2001 b 12
250t -2
). .
o wa)mﬁz
151 92,5 1t
41t 67.51b-fr
4.5-1 513100
50 =
T 402&&2
323180
26.4-1b-
L. WLL,

20 202 bt
250 =
T 131-1b-ft
TR 91Jb-f

41 670107
4okt S1 b f
S“ ‘ ‘_2
=t 40mu2
32.1b-f
26-1b-11
2511822.MCD

18" X 22 GA

TWO SPAN LL



ALLOWABLE LCAD TABLE CALCULATIONS FOR:

ZIMMERMAN METAL SLA1

THREE SPAN CONDITIO

750, 18" WIDE X 22 GA, FY = 40 KS{

N

ALLOWABLE LIVE LOAD

18" X 22 GA
THREE SPAN LL

units:
plf: =1 pst’ ::}E psi ::E kip = 1000-1b kst = 5P
i 2 2 .2
it mn : n
INPUTS:
Po= 18-in Panei Width
Wl = 1.614 psf Fanel Weight
M, 7350Z-in-ib Allowabie Moment Top Compression
M bc =1905.in1b Allowable Moment Bottom Compression
= 1406-1b Allowable Shear
P e =492:1b Allowahie Web Crippling Exterior Condition
Po=9371b Allowable Web Crippling Intericr Condition
Calculations:
i=1..8 :
/ % V2 \ / Y
L= _(atp) (P (L) (> ap) (P w) (L) _ap) (P ) (5
i My = Vg ® Ca =
i ] i 2 i 2
2.0-1
2:5:4
. (13) (Mg~ My | (934 M- Mgy ing
;9? W Lbs ( - ' Bending between Wi 7 5 i Sj;gdcl)r:tsat
o0t ! o Y i Y 5
— (Li) (P ) supports (L/, (P W)
451
501 VoV [ 1 7o
it s, T Shear W, 7 .| — Be
5.5-11 i 0.607 (L/!‘U W} only ! ‘ ! 607 } )2 KL)4 I ‘ P w Shear
¥ Vi e\
V-V Moo= Mg |’
L x \
7 —Cdl P Pai=Cal B
ce. T W Web crippling W i Web crippling
i 0393 (L) { ) at exterior of, ~ 1. 143 \ \p ) at interior
W bi = il(w bbsi<w bs'i’ W bbSi’W bsijj W C‘i = lf(w . <W C} ,W W :!i
WSi :il‘{wsofw sbi’wsoi’wsbi} Wuomp d(w <Wb W WbJ
WLL, = if‘{W comp.fw e W comp, W Ci) ALLOWABLE LOAD

Isi1822.MCD
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W sbi W ¢ W $0,

2336 1 i 272.6 b0 770.8 b {7
15141607 21791041 616410

105.61b07° 181.5 bt 513.4 b4t
77.5 bt 1554101 439.9.1b-ft7
592 1b 135.9-10-8 384.7- b1
46.5 111 120.7- 10607 341.8 b
37.41b 17 1086100t 307.5 1047
30.6 b 98711t 2794111

3sl1822.MCD

L. ng
20 24521607
2o 156.3.1b-1 2
30 il -
3511 107.9-1b-1t
a1 78.8 1t 7
451 59.9. .t %
5h —
TTh 46.9-1b-It
377101
30.8 bt 2
L, WLL,

21 2341p-41°
2.5-14 Ty
R 151-1b-1t
TTH 106-1b-20
4.1 781b- & 2
151 o
Sh —
556 46-1b-ft

37108
307

18" X 22 GA

THREE SPAN LL



18" X 22 GS
S8 WL

ALLOWABLE Lt OAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 18" WIDE X 22 GA., FY = 40 KSlI

SIMPLE SPAN CONDITION
ALLOWABLE UPLIFT LOAD

units:
T psf = 2 psi =12 Kip =1000-b  ksi:= P
I i12 in® i
INPUTS:
P =18in Panel Width
W = 1.614-psf Panel Weight
My, =3502 in-lb Aliowable Moment Top Compression
My, = 1905-1n-1b Allowable Moment Bottormn Compression
Vo= 1406-1b Allowable Shear
P e =4921b Allowable Web Crippling Exterior Condition
P, =934 Allowable Web Crippling interior Condition
Calculations:
1=1.8
_ VopoyL o2 ’ AaY Y / \ Y
L - e P ) (Pl i) P ()
dl, 3 di, 5 dl, 5
201t
3041 Wy, = - :
3.5t ‘ (L) (P
4.04"1 Vd} LV
4.5-1t i
50 R RN
: ' Db
S5 VA
Pae+C dl,
05 (L) (P
W comp, = if(WSfW bi’w si=W bi\)
N Y
WLL, = 11(W compfw ¢, W comp,” W c.l}' £33

i)

k3

1sw1822.MCD



21

WLL.

2541

284-1b-1t

30

182-1b-4t 7

3.5-1

127.1b-

4.1t
4.5-0
5

941 fr 2

7304t °

554

1swi822.MGCD

58101t

470600

39.1b-50

18" X 22 GS
38 WL



18" X 22 GA

25 WL

ALLOWABLE LOAD TABLE CALCULATIONS FOR:

ZIMMERMAN METAL L1750, 18" WIDE X 22 GA,, FY = 40 K3l

TWO SPAN CONDITION

ALLOWABLE UPLIFT LOAD

units:

pir= 10 pst =10 psi = 12 Kip =100 ksi =<B

ft i in’ in”

INPUTS:
P, =18in Panet Width
W dip 1614 psf Panel Weight
My 1= 3502-mn-1b- Allowable Moment Top Compression
M e = 1905-inIb - Aliowable Moment Bottom Compression
Vo= 14061k Allowable Shear
P e 549210 : Allowable Web Crippling Exterior Condition
Po=934db o Allowable Web Crippling Interior Condition
Calcuiations:
1w 8

" ; Y. AT A2 deo NN
Lo e CPup ) e Bl Map) (Pl ()
Ma 2 dl, -~ 5 d, 5

201 -
251t

(128) (Mo +M gy | (8) Mg+ Mg | .
2{5}2 W bbs, = — ! Bending between W = ; : sB_uem_g}r_tgsit.
3.5 i AN AT ! LA
o (L) (o) () supports Liew)
:Sg VeV i 1 7y

il W, Twe i Shear W =|- - Bending +

- S0 ; sh, i 7 Eenaing
5.5t i 0.625(;)- (P W) only i ! a5t (Lﬂz . (%)4 P Shear
i w—————i—i +.125 —
vy ) !
P+
ae ™ > dlL P .o
ce, "oy Websibping a™rdl e crippling
P03 SAa\Li)-QP w)  atexterior cl, 1_25-(’1“%)»(? w) at interior

W, W s, W, W bos, Wobs, W =W oo W aio W o W

W @ ﬂ’<W s0,<W s, W g0 W Sbi) W comp, = if(W s W W W bi\)

WLL, = ﬂ‘(w Compfw C;’W Compi’w Qa)' 1.33 ALLOWABLE LOAD

2sw1822 MCD ’ q'



W sbi W g W $0,

346.6 b K 249.7. 1o 751210

23131877 199.9-1b-f 7 601.2- 11 °
164.8 b 166.7- 107 501,247
1233 b0t 1431 7 42981011
95,61t 12521687 376.2. b7
7642 13 1bi? 334,61
62511 100.3- o7 3012 6407
Sl i 91.2-1b 2741 17

L W,
H -

2.0 37921007
2.5 -2
3 2437 b It
350 170.1 117
4-1 1257101t
4.5 96.9- 1t
5T —
Ih 77010 i

5311107
526 b1
L, WLL,
21t 332487
251 ~
2661
i f -
35 R 21916 ff
411 164-1b-ft
45 1274t
5H -
83-Ib- 1 °
691 °

2sw1822.MCD

18" X 22 GA
25 WL



18" X 22 GA

_ 35 WL
ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 18" WIDE X 22 GA,, FY = 40 K&l
THREE SPAN CONDITION
ALLOWABLE UPLIFT LOAD
units
pif = 12 pst = 12 psi =2 Kip = 10001 ksi:= o0
fi 2 .2 .2
fi n in
INPUTS;
P o= 1&in Panel Width
Wl - 1.614.psf Panel Weight
My, =3502n1b Allowabie Moment Top Compression
M e 1= 1905 n-1b Allpwab!e Moment Bottom Compression
Vo= 1406:1b Allowable Shear
P e =4921b Allowable Web Crippling Exterior Condition
P =934l Allowable Web Crippling Interior Condition
Calculations:
1=1.8
5 v V2 vy \
L= Wap) Pl () P (L) o D) (Pl
dl, 3 di, 5 S 5
2.0 ft
251
: (13)- (M g+ M di') (9.34)-(1\/{ et Ml .
i?i W phs, i ( . ~ Bending between Wi = - Y ___g___SB:ndg:‘{Sat
5 i gp 0 i V2 \ SUpRons
e (Li) (P ) supports (Li (P w)
iég YV I 2
ol = L Shear W = ; -~ Bending +
50 4 =near sb. terding %
551 0.607- (L} (Pyy) only Pl 5072-(1,;)2 ) ( 1)4 P& Shear
- S+ 10715 S——
h(vadl) (Mtc*Mds)H
Pae+Cq P .4 C
ce, S—————  Web crippling w o . A7 dh e crippling
0393 (L) (P ) i o T Te Y atinterd
()P wy atexerior i 1143(L;)-{p ) atinterior
’ VT W
W =W s, <Wos W W | W PHIW e W i Woee, W
w s, © if(w sofw sb,’ W 50,° W sbi) W comp, if(W 5. Wy W W b.)
\ 1 1 L I
WLL, = il‘(w comp, “W 0.+ W comp + W i3_1)‘1_33 ALLOWABLE LOAD

3sw1822.MCD



W sb,

W

<. S0,

H . H H
-2 -2 -2

392.81b-ft 273110/t 773 4-To- It

264,51t 2 2186111 615 1o 2
189.5Ib-r* 182.3-Tb 17 516.1-1b-ft" 2
14221612 156.4- b6 442.5 Ib-fr*
110.6- 12 136.9-16.-87° 387 4.t
88.5-1b-ft 2 121 810t 2 344.5.1b- 112
7251017 1097 b2 310.20b 72
605" 99 8.1b-1 282,110 1

L. Wbi
1
2. 346.6-1b-U*
2.511 -2
0 2228 Ib-t
IR 15551610
411 4.9 a°
4.5 88.6-1b- 1t *
S‘ft "2
TTH 70.6-1b-Rt i
57.7-1b- 1t
48.1-1b-1t
L WLL,
2-ft 3631b 8
250 ~
~ 291 1b-&
350 20711t
it 15310t
454 18 1b 17
50 =
e 94.1b-
77012
64-1b-ft 2

Jswi822.MCD

18" X 22 GA
38 WL



STRUCTURAL CALCULATIONS FOR:
20" WIDE X 24 GA STEEL
ZIMMERMAN METAL SL-1750 ROOF PANEL

Prepared For:
ZIMMERMAN METALS, INC.
201 E. 58TH Ave.
Denver, Colorado 80216

Prepared By:

YOOSEF LAVI, P.E.
Consulting Engineer
0550 Forest Lane, Suite 108
Dallas, Texas 75243
(214)-340-0049

59858 &

A
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ALLOWABLE LOAD TABLES FOR:
ZIMMERMAN METAL SL1750 ROOF PANEL

ALLOWABLE LIVE LOAD (PSF)

Panel | Panel # of SPAN (FT.)

Gage | Width | Equal
Spans | 2.0 | 2.5 3.013514014515015.5

24 1 178 | 137 ] 95 | 69 | 53 | 41 | 33 | 27
GA 20
Steel in. 2 139 | 90 | 63 | 46 | 35 } 27 | 22 | 18

3 161 1104 1 73 | 53 | 41 | 32 | 26 | 21

NOTES:
1. All calculations for panel properties have been made in accordance with 1996 edition
of "Specification for Cold-Formed Steel Design Manual" published by American
Iron and Steel Institute.

2. Values for 3 or more spans are based on 4 equal spans. |

3, These load capacities are for the panel itself. Frames, purlins, clips, fasteners, and
all supports must be designed to resist load imposed by the panel.

4, Materials:
FY = 40 KSI for steel panels

5. All Loads are in PSF.
6. Minimum panel support bearing length = 3.00 in.

7. Loads shown are limited by L/180 deflection.

C:AGTZON20240 9-22-97



ALLOWABLE LOAD TABLES FOR:
ZIMMERMAN METAL SL1750 ROOF PANEL

ALLOWABLE UPLIFT LOAD (PSE)

Panel | Panel # of SPAN (FT.)

Gage | Width | Equal
Spans | 2.0 2513013540 45]507]55

24 1 196 | 126 | 88 | 65 50 | 40 | 33 | 27
GA 20 - 4
Steel in. 2 206 § 165 | 124 | 93 | 72 | 57 7 | 39

3 225 {180 | 143 ] 106 | 82 | 65 | 53 | 44

NOTES:
1. All calculations for panel properties have been made in accordance with 1996 edition
of "Specification for Cold-Formed Steel Design Manual" published by American
Iron and Steel Institute, '

2 Values for 3 or more spans are based on 4 equal spans.

3, These load capacities are for the panel itself. Frames, purlins, clips, fasteners, panel
interiocking and all supports must be designed to resist load imposed by the panel.

4, Materials:
FY = 40 KSI for steel panels

5. All Loads are in PSF.

6. Minimum panel support bearing length = 3.00 in.

7 Loads shown are limited by L/180 deflection.

8. Above capacities have been increased by 33-1/3% as per AISI Sec. Ad.4

9. THESE UPLIFT LOAD TABLES ARE FOR PANEL CAPACITY ONLY.
FULL SCALE TESTS SUCH AS ASTM E-1592 MUST BE CONDUCTED

TO DETERMINE THE FULL CAPACITY OF THE PANEL SYSTEM
INCLUDING CLIPS, AND PANEL INTERLOCKING SYSTEM.

CAGT207\ 2024 WL 9-12-97



ZIMMERMAN METAL SL1750 ROOF PANEL

175

"

20 I

ALL INSIDE RAD. 0.08 U.N.O,
THICKNESS: 24 GA. (0.0239™)

FY: 40 KSI



oFPg Version 2.20

YOOSEF LAVI,

P.E.
9550 FOREST LANE, SUILT
DALLAS, TEXAS 75243

vield (Fy)
Ultimate (Fu)
Modulus {E)

part 1 Thickness D.0239 24

Length BAngle

L2700 115

.0C0 0

.330 0
.060 -90

N9
OO O OMOOO

Area

.000
L6940 90,
.208 180.
630 -90.
.000
750 90.
.000
. 000
.194 205.
.190 ~50.

000
000
000

000

coo
0G0

25.
L1357
30.
30.

40.0
55.0

Radius
.0go00
D400
.0800
.0800
. 0800
.0800
.Q800
.0800
L0600
L0600

OOOOOOCDOOO

E 108

Section Input

00
00

29500.000

GAGE
Web k
No 0.00
No 0.00
No 0.00
Sgl 0.00
No 0.00
Sgl €.00
No 0.00
No 0.00
Ne  0.00
No 0.00

Unit Weight
One Inch =

Cw Override
J Override

Section:
Rev. Date
Rev. Time
Rev. by YL
Fhone {2
Fax (2

.4000
.0000
L0000
L0000

OO W

X=0.000, Y=0.000
Hole Distance

.000
.0G0
.000
.000
.000
.00%
000
.000
.000
.000

OOOOOOC}DOO

et
CDOOC)DOOCDOO

.135
.345
.075
.835
.00
.875
.165
.530
.087
J095

Full Section Properties

L6172

L1366
.0803
L5743

.88389
L9117
L9757

8849

0205
5098

We .

= O

.0984

L4704
.5122

0.2378

1Oy O

L9584
L2635
L0426

.9585
.4688
L9743
L0424

width 25.8238

Ixy 0.1641
Alpha -89.6839

Xo 0.7006
Yo -0.6812
3x -0.7715
3y 27.4459
Cw 9.96009
) $.0001175

Fully Braced Allowables

Compression

Pao 3.1222
be 0.1496
Tension
Ta 15.0512
Shear
vay 1.0473
vax 0.0000

Positive Moment

Maxo
Ixe
Sxa ()
gxe (b)

2.

< O O

1573
.1360
.08%9
.5743

Negatlive Moment

Maxo
Ixe
Sxe (L)
gxe (b)

1
Q0
0
0

L4613
.0576
.0602
L0716

Positive Moment

Mayo 35.9614
Ive 19.6128
Sye {1) 2.7176
Sve (x) 1.4984
Negative Moment
Mayo 31.307%9
Iye 17.9242

gye (1) 1.3045
Sye (r) 2.7300

81172024
09-19-1897
17:58:42

14) 340-004°9
14) 340-0087



ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 20" WIDE X 24 GA., FY = 40 K8l

SIMPLE_SPAN CONDITION

ALLOWABLE LIVE LOAD
units:
pif: -1 pst o= b
i R}Z
INPUTS:
P= 20-1n Panel Width

W dip 1.256-psf Panel Weight
MK’ =2157 b

Mg = 1461 inIb

Vo= 1047 b Allowable Shear
P e =298 1b
Caiculations:
1=1.8
2
L - _(vap) () ()
Ma
2.0-f
REE (&(Mm-Mm>
301 W, =
; 1
1
4.0 41
IEN V-V
50& Ws, = TR
A i 0.5 L (P
s J(Pw)
P e € dli
Ve TS L) P
(L) P
Wcompi :“‘(stwbi’wsi’wbi)
WLL; = ii‘{\W comp,<W e W comp.* Wl
i i H if
1512024 MCD

1
PS1 1= e
.2

kip = 1000-1b

Altowable Moment Top Compression

Allowable Moment Bottom Compression

Allowabie Web Crippling Exterior Condition
Aliowable Web Crippling interior Condition

o

v tvap) (Pl
g > el

i

BENDING

WEB CRIPPLING

ALLOWABLE t OAD

20" X 24 GA
SSLL



W & WC;
626.9 17 177,518
5013 bt 1418 b1
41751 117,914t
357.7-1b-0 100.9- 1o
3128 b7 88,1101t
277,914 7821007
25010117 70.3- 1407
2272104 63.8 01t *

Li Wbi
2-ft -
S50 214.4- 1o
IR 136.81b- 1t >
351 94 6101
& 69,21t
451 ol .
=T 52.7-To-ft
551 414102
33.3.0b4°
27 31k 11
L. WLL.
1 1
21 178 1b i
251 137-1b-ft
3R 2 ;
351t 95-1b- U
41 59-1b- 112
401 53401
51 —
o 4110 I
3341
27412

1512024 MCD

20" X 24 GA
SSLL



20" X 24 GA

TWO SPAN LL
ALLOWABLE LOAD TABLE CALCULATIONS FOR;
ZIMMERMAN METAL SL1750, 20" WIDE X 24 GA., FY = 40 KS|
TWO SPAN CONDITION
ALLOWABLE LIVE LOAD
units:
it i in” in’
INPUTS:
P, =20n Panel Width
Wlp }.256-psf Panel Weight
Mo = 2157 in-1b Allowable Moment Top Campression
My, = 1461-in-1b Allowabie Moment Boftormn Compression
V= 1047 1 Allowable Shear
P e =2981b Allowable Web Crippling Exterior Condition
P =643:1b Allowable Web Crippling Interior Condition
Calculations:
1=1.8
i .
_ . . e .
L=y e Pl (B (e P () L (ap) (P ()
dli 3 dii 7 dli
2.0-ft
2.5 1t
" (]28)'(Mtc‘Mdl. (8)'<Mbc"Mdl‘> ;
ioi W ihs, 7 . i) Bending between W = " ‘ W
3.5 i / oy, DD i { . i SURDOT:S
401 \Li) (I W) ) sUREorts \Li) <P W)
4.5-ft
5.0t W F o % Shear W = : F ! Bending +
Py 0. T iy s sb, TIT 5
5504 i O.62J-(Lij<<1’ w) only : 6252-(L)2 5 \/1 1,\'4 I P Shear
| -+ 125 — |
ARY ) '™ .ﬁM.\JJ
YV (Mo~ Mg
P,.-C
ae dl p..C
ce, = —————  Web crippling W ar Web crippling
L0375 (L) (Py)  atederior of, ~ 125 (L)(P ) at interior
W b. = if(W bbsi<w bs;’ W bbsi’w bsi) W c, = if(W cefw ¢l W cei’w cii)
W 5,7 ii’{W soi<w sb,’ w so.l’w sbé) W comp, ii“(W sfw bi>w 5.’ W bi)
WLL, .= ii-‘(w compfw Ci,W Cm“i"i’wci) ALLOWABLE LOAD

2512024 MCD



W

W

W

sbi ¢, 50
1392 1017 153.8- b4 ° 50161107
89.9 1o 12307 4011607
6261407 102.4- 161U 3341600
4591010 7.7 0007 286.2 b7
34516177 7671600 2503 b 7
27.4-1b-t° 6811 17 222.4- 0107
221007 61247 200 1.1t

1811t 55.6 b1t ° 1817 b4t

L’i ng

24t 1448 1b-0¢ *
2.5-1t 2
““-,;-_E 02.2- 11t
750 6371’
A 46.5 161t
450 353000
5-11 =
I wsmnz
221161V
18,1 1b- 17

L. WLL.

1 H
20 1391667
22t 901611
31 i 5
350 63-1b-ft
4-ft 461041
450 o
50 —
. 27-1b-ft
22 1ot
18- 1p-1t 2

2512024 MCD

20" X 24 GA

TWGOC SPAN LL



20" X 24 GA
THREE SPAN LL

ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 20" WIDE X 24 GA., FY = 40 KSI

THREE SPAN CONDITION
ALLOWABLE LIVE LOAD

units
pif = 2 psf = 22 psi =2 Kip =10000b  ksio= P
ft 2 2 2
ft in in
INPUTS:
P, =201 Panel Width
Walp b 256 psf Panel Weight
M, =2157nlb Allowable Moment Top Compression
My, = 1461-in1b Allowable Moment Bottom Compression
V=1047-1b Allowable Shear
P e = 2981b Allowable Web Crippling Exterior Condition
P =06431b Allowable Web Crippling Interior Condition
Calculations:
HEER
. AP (LY . : N
be o el PG) L a ) (e P ()
My, - 2 dl 5 dl, 5
2.0-ft
2.5-ft /
s (13) (Mo~ My (9343 (M - Mdl.) ,
jgg Wb, A - i> Bending between W, = K ; . W
3.5 i ' 32,
i3 L (be)  suasors R
4,51t
SO VoV ‘r 1 I
Y Ep— : Shear W, = | - Bending +
5. f 50; 1 (p O Sbl 7 1
5.5-ft 0.607-{L;)- (P} only 607% (1) , (L) 1 - Py Shear
410717 - z
/ ]
(V“lel) (Mbc“Mdl) ]|
P,..-C
ae di, P ._C
W g 1=t Web crippling W - W 7di web crippling
0393 (L) (Py)  atexterior o L3 (L) (P, @ interior
1 W
g \‘ - uf‘
W b~ 1{(W bbsi<wbsi’ w bbsi’w bsi/} W e, " ﬁ'\W ce.fw cly’ W cei’w cii}
Wsi :il‘;(Wmi<W sbi’w soi’wsbi\) W comp, :ii‘lwsfwbi’wsi’wbi)
WLL, = ii’(\w wmp%\:w C},W comp,” W Ci) ALLOWABLE LOAD
i8]

3812024 MCD



2-11
251
30
354
4-ft
4.5 1
5-fi
554

Wb,

1

1691 107"

10775007

74,3 0b- 2

54,216 °

4121617

3220045 °

258 1p-ft

20 1 Ib M

W sbi W e, w 80,

160.7- 110 168.2. 161 51641017
104210 102 13450007 412916 177
7261607 H21b 807 343,911t
533177 95.9-1p. 1 294.7.1b £t *
40.6 1010 83.8 1oy 2577 b4t 7
.92 7451087 228917
25610177 67- b1 206161t °
20.91b-ft 60.8 bt 1871101 -

WLL,

21

2531

34

350

4.t

4.5

50

550

3sl2024.MCD

61t
{0411
73 0b i
53147
4118 ?
321487
26 16t
211b 1t

20" X 24 GA

THREE SPAN LL



ALLOWABLE LOAD TABLE CALCULATICNS FOR:
ZIMMERMAN METAL SL1730, 20" WIDE X 24 GA., FY = 40 KS&|

SIMPLE SPAN CONDITION
ALLOWABLE UPLIFT LOAD

units:
plp = 1P pst =2 psi =2 kip =1000  ksi =2
it i’ in® in”

INPUTS:
P, =20n Panel Width
W dlp 1.256 psf Panel Weight
Mo =257 lb Allowabie Moment Top Compression
My, = 1461 ]b Atlowable Moment Bettom Compression
Vo= 1047 1b Allowable Shear
P e =2981b Allowable Web Crippling Exterior Condition
P =6431b Allowabie Web Crippling interior Condition
Calcuiations:
i=1.8

_ A 2 NI A N T
L - o P () ) Pl (ap) (P (L)
MhdlT 3 dl, 5 dl, = 7

2.0-1t '
30t Wy, = ; '

3.5-1t (L;) .(P W)
4.0 11

\ v
PR di
50N s 53 L)
5511 A
PaetC di,
RN ANCI
5 P
W comp, ~ ij‘(W sfw by W 5, W bi)
WLL; =W g SW o W ggp W o ] 133

kY

1sw2024 MCD

20" X 24 GA
S5 WL



20" X 24 GA

SS WL
L WL,
21t 19611
7500 —
126-1b
e _
751 83161t
41y 65.1b 1t *
ol 5011t
S h =
STh 40-1b-11 2
330010
2716t °

1sw2024 MCD



20" X 24 GA

25 WL
ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 20" WIDE X 24 GA,, FY = 40 KS&!
TWO SPAN CONDITION
ALLOWABLE UPLIFT LOAD
units:
pif:= 1o psf ::}B psi = L kip 1= 1000-1b ksi .- kip
ft flz in® in”
INPUTS:
P =20in Panel Width
W dip }.256-psf Panel Weight
My 22157 in b Allowable Moment Top Compression
M = 1461-n-1b Allowable Moment Bottem Compression
Vo= 1047 1b Allowable Shear
P oo =298 Altowable Web Crippling Exterior Condition
Paj=0643:1b Allowable Web Crippling interior Condition
Calculations:
1:=1.8
o . 2 oy AT . Vof . ;
e Map) e ) Pe ) ) (P ()
wrdl dl. - dl.
1 8 1 2 i
201
2.5-1t
(128)-(MbC+~Md1.) (8) Mm;-Mm) ,
01l gy T saen Bonding ot
5 i ) y ! 2
oR (L) (Pa) () stppots I
451 ViV .
S'O'f_l W = ; w\wiim—_ Shear W, .:g . ! ‘J-Jm Bending +
031t 0825 (L) Py only .l 625-(1;) . L) l Py Shear
e 125 e M
Vv ’ M+ M g\
AEAA dlx) ( ot dli) ]
Fae v C . PaitCal -
Wee, "7~ Neberppling. W o= % Weberippling.
i ().373(%}-(1 w) at exterior 2 1_25_@‘),(;; W‘) at interior
lr

Wiy, =i Whps, W s, W

\

1

W SiW g W g W
WLL, = ii‘(w

comp,

2sw2024 MCD

SG,78

<WC~,W

bbsi=wbsi} We. ':ﬂ‘(wcefwcii’Waei’wcii>

: \

W sb. | W comp,

:it'{WS<Wh ,WS,Wb>
\ i 1 “i i

{ i

w1133
<)

comp.?
L

ALLOWABLE LOAD




W 80,

503.6.1b-11

40311011

3361 17

288.2-1b-t

25231642

224 41667

W Sbi W ¢
199.2- b1t 154.8 1687
{317 b0 12410t
933 4b-1° 103.4-1b U
69.6- 12 88.7. 10t *
53,9468 2 77,711
4310t 69.1-1b-1t 2
3521417 62,211t
29,4104 56.6-1b-1t*

L. Wbi
1
21t 217 b2
251 1393100
3 i, { .
3.5.41 97 Lib IV
41t 770
450 55210 102
5 =
e 43.9.Tb-i1
358 b it
298 1ot
L, WLL,
24t 206-1b -0t *
220 165142
3T ot .
1501 124- 1ot
41 93-1b-1t 2
4.5 11 72_“1'&"2
SH ~
e 57-1b-ft
47007
39.1b-f 2

25w2024.MCD

2021617

1838017

20" X 24 GA
25 WL



20" X 24 GA

38 WL
ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 20" WIDE X 24 GA., FY = 40 K8l
THREE SPAN CONDITION
ALLOWABLE UPLIFT LOAD
units
plf = 1P psf = 10 osi = 10 Kip = 100016 ksi =P
1 .2 .2 .
it i n
INPUTS:
P =200 Panel Width
Wil T 1.256-psf Pane! Weight
M =2157n b Allowable Moment Top Campression
Mg = 14611n1b Allowable Moment Botlom Compression
Vo= 1047-1b Allowable Shear
P oo #2981b Allowable Web Crippling Exterior Condition
P o= 643:1b Allowable Web Crippling Interior Condition
Calcuiations:
i=1.8
) vy w2 ’ \ Vo
L= ) (P () L (wap) P ) (L) _Waip) (Pw) (L)
Mg, = Vi, = Ca, =
i 8 i 2 i 2
2.0-ft
2.5-1t
(13) MbC+Mdf. (934} Mlc-l-MdL .
;gg W, 1= ( - '> Bending between Wi, = <2 => W
el t P ! :
401t (Li) (1 W) supports (Lf> (P W)
il W, =— '  Shear W. . Bending +
5 50, = ; sb =eNgingd =
S5 0.607-(14)- (P w) only : ‘l 607" (Li>2 5 ( J‘ } Pw Shear
I | ~+ 1071 -
V4V, M, +M 41
LYV MerMay )|
P .+C
ae dl. P .40
W o 5 e Web crippling W di; Web crippling
0393 (\Li)» (P W) at exterior e " W at interior
W b, ~ ﬁ(W bb5i<w bs’ W bbsi’w bsi> W o~ ﬂ‘(ﬁw cefw ¢’ W oe.” W cii)
W 5, - if(W sofw sb,’ W soi’w sbi) W comp, - ii‘(W Si<w b w s W bi)
e \
WLL, = 1£(W compfw C;’W comp,’ W Cifk 1.33 ALLOWABLE LOAD
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24t
31
350
40t
4510
54
551

W

i

2395 1b-10°

1549102

1076101

79610t >

61.4- 14"

48.9- b1t

401617

3348

W sb, W <, w S0,
22751081 169.3 1 518,510
1514100 135.6 b0 415177
1077 1010 113112 346 b7
80.5. b1 971017 296.7-Io fi*
62.5 1007 84.9- 1o 259.81b £t
50.1b- ¥ 75611t 231l
4091001 63110007 208 b1t
3420017 61.9b 157 189.2.1b- 1

24t

254

31

351

4. ft

451

5-f

5.5-0

3sw2024. MCD

WLL,

225164 °
180 1ot
143-1b-8t 2
106 b4t
82 b4t -
65 1b-£°
5310
daib

20" X 24 GA
38 WL



STRUCTURAL CALCULATIONS FOR:
20" WIDE X 22 GA STEEL
ZIMMERMAN METAL SL-1750 ROOF PANEL

Prepared For:
ZIMMERMAN METALS, INC.
201 E. 38TH Ave.
Denver, Colorado 80216

Prepared By:

YOOSEY LAVI, P.E.
Consulting Engineer
9530 Forest Lane, Suite 108
Dallas, Texas 75243 N
(214)-340-0049 e QRTEC,

.............

35 59888 45‘3**:
at%ﬁé’ GisTeReS S

WWWORAL ST 12,97
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ALLOWABLE LOAD TABLES FOR:
ZIMMERMAN METAL SL1750 ROOF PANEL

ALLOWABLE LIVE LOAD (PSF)

Panel | Panel # of SPAN (FT.)
Gage | Width | Equal
22 1 204 1224 | 155 | 114 | 87 | 68 | 55 | 45
GA 20 '
Steel - 2 182 | 118 | 82 | 60 | 46 | 36 | 29 | 24
3 210 | 136 | 95 70 | 53 | 42 ; 34 | 27
NOTES:
1. All calculations for panel properties 'h_a'vq been made in accordance with 1996 edition
of "Specification for Cold-Formed Steel Design Manual” published by American
Iron and Steel Institute,
2. Values for 3 or more spans are based on 4 equal spans.
3. These load capacities are for the panel itself. Frames, purlins, clips, fasteners, and
all supports must be designed to resist load imposed by the panel.
4. Materials:
FY = 40 KSI for steel panels
5. All Loads are in PSF.
6. Mintmum pane! support bearing length = 3.00 in.
7. Loads shown are limited by L/180 deflection.

C:AGT20720221

9-22.97



ALLOWABLE LOAD TABLES FOR:
ZIMMERMAN METAL SL1750 ROOF PANEL

ALLOWABLE UPLIFT LOAD (PSF)

Panel i Panel # of SPAN (FT.)
Gage | Width | Equal
Spans | 2.0 [ 2.5 3.0 |35 140455055

22 1 256 | 164 1 115 | 85 ¢ 65 | 52 | 43 | 36
GA 20 ;
Steel in 2 209 | 239199 | 149 1 115 | 92 [ 75 | 63

3 327 1292 | 186 | 138 | 106 | 85 | 69 | 58

NOTES:

1. Alf calculations for panel properties have been made in accordance with 1996 edition
of "Specification for Cold-Formed Steet Design Manual” published by American
Iron and Steel Institute. o

2. Values for 3 or more spans are based on 4 equal spans.

sl

. These load capacities are for the panel itseif. Frames, purlins, clips, fasteners, panei
interfocking and all supports must be designed to resist load imposed by the panel.

4. Materials:
FY = 40 KSI for steel panels

5. All Loads are in PSF,

6. Minimum panel support bearing length = 3.00 in.

7. Loads shown are limited by L/180 defiection.

8. Above capacities have been increased by 33-1/3% as per AISI Sec. A4.4

9. THESE UPLIFT LOAD TABLES ARE FOR PANEL CAPACITY ONLY.
FULL SCALE TESTS SUCH AS ASTM E-1592 MUST BE CONDUCTED

TO DETERMINE THE FULL CAPACITY OF THE PANEL SYSTEM
INCLUDING CLIPS, AND PANEL INTERLOCKING SYSTEM.

C:ABT207\2022 WL §.22.97



ZIMMERMAN METAL SL.1750 ROOF PANEL

i

.75

4

20

ALL INSIDE RAD. 0.08 U.N.O.
THICKNESS: 22 GA. (0.0299")

FY: 40 KSI



CFS Version 2.20 Section: SL172022
Rev., Date 08-19-1997
Rev. Time 17:55:48
YOOSEF LAVI, P.E. -  Rev. by YL
9550 FOREST LANE, SUITE 108 Phone - {214) 340-0G049
DALLAS, TEXAS 75243 Fax (214) 340-0067
Section Input
Yield (Fy) 40.000 Unit Weight 3.4000
Ultimate {(Fu) 55.000 One Inch = 1.0000
Modulus (E} 29500.000 Cw COverride 0.0000
J Override 0.0000
Part 1 Thickness §6.02%9 22 GAGE X=0.000, Y=0.000
Length Angle Radius Web k Hole Distance
0.270 115.000 0.0800 No 0.60 ©0.600 0.135
0.690 90.000 0.0800 No 0.00 0.000 0.345
0.220 180.000 0.0800 No 0.00 0.000 0.104
1.630 ~-%0.000 0.0800 8gl €.00 ©0.000 0.815
20.000 0.000 0.0800 No ©€.00 0.000 10.000
1.750 90.000 0.0800 Sgl 0.60 0.000 G.875
0.3320 0.000 0.0800 No 0.00 0.000 0.165
1.060 -90.000 0.0800 No ©.00 0.600 0.530
0.273 205.C00 0.0600 No (.00 0.000 0.097
n.210 -50.000 0.0600 No 0.00 0.000 0.105
Full Section Properties
Area 0.7719 Wt . 2.6244 Width 25.8153
Ix 0.1689 rx 0.4677 Txy 0.2015
Sx (k) 0.1118 y () 1.5106 Alpha -89.6894
Sx (b} 0.7053 y (b) 0.2394 :
Ty 37.3404 Ty §.9553  Xo 0.6652
Sy (1) 3.6362 % (1) 10.2691 YO -0.86775
Sy (r) 3.7225 ®xA{x) 10.0310 Jx -0.73920
Jy 27.5368
T1 37.3415 ri 6.9554
iz 0.1678 r2 0.4662
T 37.5093 re 6.5710 Cw 12.3354
Io 38.2051 ro 7.03854 J 0.0002300
Fully Braced Allowables
Compression Positive Moment Positive Moment
Pao 4.3586 Maxo 3.5272 Mavyo 50.0195
Ae 0.2089 Ixe 0.168% Ive 26.4090
Sxe (t) 0.1118 Sye (1) 3.4618
Tension Sxe {b) 0.7083 Sye (¥) 2.0841
Ta 18.8838
Negative Moment Negative Moment
Maxo 1.9066  Mayo 43.4917
Shear Ixe 0.0787 Ive 24.2107
vay 1.4067 Sxe{t) 0.0794 Sye (1} 1.8122
Vax 0.0000 Sxe (b) 0.1035 Sye (xr) 3.4886



ALLOWABLE LOAD TABLE CALCULATIONS FOR:
- ZIMMERMAN METAL SL1750, 20" WIDE X 22 GA., FY = 40 K8l

SIMPLE SPAN CONDITION
ALLOWABLE LIVE LOAD

units:
pif = 2 psf =2 psi =2 Kip =1000-1b  ksi =D
ft -2 . 2 2
f in tm
INPUTS:
Py =20in Panel Width
W dip 1.57 -psf Panel Weight
M, =3527in1b Allowable Moment Top Compression
My, = 1906:m-Ib Allowabie Moment Bottom Compression
Vi=1406-tb Allowable Shear
P e #492:1b Allowable Web Crippling Exterior Condition
Py =934db Allowable Web Crippling interior Condition
Calculations:
1218
i L \2 f P f
L= M o = Wap) (Pwy (L) v - \Wdip) P (M) c
dl, 2 d, 2 di
2.0-ft
2.5t (8) (Mg~ Mgy )
3.0-f Wy, = ; : BENDING
e
4.(}-&_1 VoV,
4.5t i
. W = SHEAR
501 0 s.gf\gi\..(p W}
551 I
Poe-C dl,
W T e WEB CRIPPLING
toos (Li)'(\P w)
W comp, - ii'(W sfw b, W 5, W bi)
WLL, = if{w mmpfw ci,w Compi,w Cz} ALLOWABLE LCAD
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W % W &
84217 29361
6733 1o 17 234,611t
560.8 b 1952100
480.5.1h-f 167 1-1b-f0°
420211 146 1067
373.4. T2 1206107 °
335.9-1b.° 1165 b f
3052 b 105.8-1b-ff 7

L; wbi
2.8 -
754 351.1-1b-R
34 224210007
351 155.2- 1 f 2
b 113.6. 101>
150 of
50 86.6-1b-f°
3.5-4 68.1-1b-1
5491t
45110
L WLL,
2.4t 294- b
GERL 224-1b-t 2
3R EZanLeN
351 155.1b- 8t
4-ft 114106 2
450 871 °
SH L
55 f 68-1b-ft
55.1b-ft
4510
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20" X 22 GA

TWO SPAN LL
ALLOWARBLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 20" WIDE X 22 GA., FY = 40 K8I
TWO SPAN CONDITION
ALLOWABLE LIVE LOAD
units:
plf = 2 nsf = 10 psi =42 Kip = 10000 ksi = SR
ft f@ in’ in
INFUTS:
Py =20m Panel Width
W dip ' 1.571 psf Panel Weight
My, =3527- b Alicwable Moment Top Campression
My = 1906-in-1b Allowable Moment Bottom Compression
V= 1406-1b Allowable Shear
P e =492:1b Allowable Web Crippling Extericr Condition
P i=934db Allowable Web Crippling Interior Condition
Calculations:
1.=1.8
\ Vo oye 4
Lo ap)Pup)T ) (P () (wap) (P (5)
dl, < dl, = 5 Cap
2.0-f
2.5
. (128) (Mo~ M g | (8) (Mo~ Mg} .
?52? W ohbs, = E . Bending between W, = . : W
St ’3 ./ _ b Y bp
YO (Li/ .Pw) (9) supports (La} i\pw)
454t
5.0-1 o A Shear W | ! [ Bending +
— 50. '" : sb. 7|7 5 i E
354 i O.625-(Li)-(P w> only i ! E .6252~(L>2 ) (LJ" § E P Shear
. -y 1255 ¥
Hvoy 32 My oM g2
[val  preal’)
P C
ae dk, P..C
wo, = \Web crippling w . - S 74 weberipoling
i 0.373-(&)'(? W) at exterior ey 125*(;“)“\[“};“:; atinferior
Wbi :if<wbbsfwbs;Wbbsi’wbsi\) Wci xif(W cefwcii’wcei’w cii}
W 5, = “.(W sefw sbi’ W 50, W sbi) W comp, = if(W si<Wbi W Si’w bi)
WLL, .= if{W wmpif:W C_{,W comp,” W °i> ALLOWABLE L OAD
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24t
2.5t
3t
3.5-f1

5-fi
550

W,

i

18910t

120.4-1b-f

83110 "

60.7- T

46,1102

361 1b-8

28.0.1b-ft

28

2.5-f

34t

3.5-#

4-f
450t

50

5.5-ft

2s12022.MCD

236161t

WLL,

18210 7

W s;bi W g W 50,
182 b 2235107 6736117

(7510 f 7 178,710 £ $38.6 b
81.7-1bf° 148 8 1bf1 4487 o0
59.9-Tb ff * 127.5 b4 384 4 1b-f
45707 LS b A 3362 107
35.81b i 99.1b-ft 7 2087 1bft
288106t 89 1b-ft 268.7- b8
235100t 80,914t 2442100

118 b2

82-1b-ft *
60 1b-f -
46 1b-ft 2

36101 2
20.1b-fr 2
TRUR

20" X 22 GA

TWC SPAN LL



20" X 22 GA
THREE SPAN LL

ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 20" WIDE X 22 GA., FY = 40 KSI

THREE SPAN CONDITION
ALLOWABLE LIVE LOAD

units:
pif = 2 psf = 2 psi 1212 Kip = 10006 ksi= P
ft ﬂz i'nz 1112
INPUTS:
P, =20in Panel! Width
Wy 157 pst Panel Weight

M, #3527-inlb
My, = 1906-in1b

Allowable Moment Top Compression

Allowable Moment Bettom Compression

Vo= 1406-1b Allowable Shear
P e =492-1b Allowable Web Crippling Exterior Condition
P =937 Allowable Web Crippling Interior Condition
Cajculations:
1:=1.8
2 . \ .
Lo e BB el P ) e Pw ()
di = . d, 5 di 5
201 : '
2.5 .
; (13) (M -Mg ) (9.34) My, - My ,
i?g ths. = : 2 ! Bending between Wbs - K 2 l) W
5 T pa i dp
R (Li) (Pw) supports {Li) (Py) SUpPOMS
4511 VoV
SO i ] 1 ! .
WooE . Shear W, = — Bending +
- 0. T Rizdl sb. T cending *
>3kt o 0.607-{L)-F w) only | 607‘2-( 1)2 5 (L.}“‘ Pw Shear
I R 1372 R
2
[{V‘Vd{) lbec‘N{dl.\ !
il \ o1
:) _
e Oy oo Pai- Cal oo
Wee, \ Weberipping ;. " i  Webcrippiing
i 0393 (L) (Py)  atexterior ST (L) (P L) atinterior
: h 1 W/
W b, = I‘f(w bbsi<w bsi’w bbsi=wbsi) W e " 11'(\W cci<w et W cei=w “‘.)
s 4 iy . 3
Wsi ‘”(W sofw sbi’wsoi’wsbi/" Wcompi “”(W si“wbi’wsi’wbi)
WLL, = (W samp, W oW somp, W o | ALLOWABLE LOAD
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W,

i

2207 0 f
140610t
97 1Ib i
70,8108
53810t -
a2.11b ii2
338100
2761040

Lt et

WLL,

210
136 101
951641
701t 2
5300
4214
Ut

-2
271t
L

WSQ Wci qu
210216 2452 b " 6936108
1362 1o f 196.1-1b-£ 5546 b
95 It 163,310/ 46210417
69.7 1b-f * 139.8 o fi° 3958 1b-ft°
53 1 12231007 3462 b 1
417187 108.6 b7 307 5104t
33510 97 71b- 2767 b8
27 44050 88.7-1b-ft 251 4T

20" X 22 GA

THREE SPANLL



- ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 20" WIDE X 22 GA., FY = 40 KSI

SIMPLE SPAN CONDITION

ALLOWABLE UPLIFT LOAD

units;

INPUTS:
P, =20in
W dlp © 1.571-psf

M 73527-in-1b
M 17 1906-in b

psf L psi =1 kip 1= 10C0-1b
W .2
it n
Panel Width
Pane!l Weight

Allowable Moment Top Compression

Allowable Moment Bottem Compression

V= 1406-1b Allowable Shear
P, =492:1b Allowable Web Crippiing Exterior Condition
P .. =934:.1h Allowable Web Crippling Interior Condition
al
Calculations:
1:=1.8
2
ag P 0, )P )
Mg, = : Vi, = 5
2.0-f
254 (8}-(1\/1 bet M g
3.0 Wy, = ; :
ey
4011
-V
450 o Ve
5.0-fi S, "5 LY.IP
1 v
3e (L) (Pw)
Pae+C i
W o=
Y05 (LY-(P
ifAT W
w cormp, ~ if{W sfw bfw 8, W bi>
WLL, = ir(w comp, < W 6. W oomp, W Ci)' 1.33
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20" X 22G8

SS WL
L. WLL,
2 256 1b-fi
21 164-1b-ff *
3R ol .
35 115-1b-f
aft) 85.1b-
ol 6511t 2
5 -
SR 5215
A3 00-R
36-1b-ff
k)

15w2022.MCD



20" X 22 GA

23 WL
ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 20" WIDE X 22 GA,, FY = 40 KSI
TWO SPAN CCNDITION
ALLOWABLE UPLIFT LOAD
units:
plf = 12 pst = 12 psi 1= 0. Kip =1000-b  ksi =2
ft 2 in in’
INPUTS:
P, =20in : Panel Width
W dip T 1.571 psf Panel Weight
M, =3527-in1b B Allowable Moment Top Compression
My, = 1906-mtb Allowable Moment Bottom Compression
Vo= 14061b Allowable Shear
P 4921 o Allowable Web Crippling Exterior Condition
P, =93410b Allowable Web Crigpling interior Condition
Calculations:
1=1.8
\\2 1 \‘ / f/
L = _(Watp) (Pw) (L) _wap) (P (1) _ v (P (L)
My o= \Y = C = kS
dl, 2 dl 5 dL 5
2.0-f
2.5 f ‘ |
(128) (Mpe+ Mg (8) Mg+ Mg ! .
222 Wbbq.. = \2 ') Bending between W, = \ ; Y ff'%%qs—gt*
5 s ‘ [ \ i / NG
o (L‘) (Py):(9)  supports (L) (P y) SUPROTS
- W, fin. Shear W, =i | . Bending +
- 50, ' sb. , 7 Lenaing =
554 ' 0‘625‘<L£)'(\P w)ﬁ only ' N 6252-(141)2 5 (I‘i\4 i P Shear
I - 125% / zig
EM V) I{Mtc*'Mdl) %J
et ! y A
P, .+C
ae dli P, .+C
o f———t Web crippling w . STTdh - web crippling
i 0375 (Li) (P W} at exteréor Gli B m“::}“ at inter'iO%’
(VAR
W, =W s, W s Wvos, s Woos, W =W e W Wooe Wi )
W s if(W sofw sb,’ W soi’W sbi\} W comp, if(W si<w b, W si’W bi)
WLL, = if(W comp, <W o W comp, W C;) 1.33 ALLOWABLE LOAD
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W sb, W c, W S0,
313.81b 17 2248 1607 676,110
209.6- b2 18010 5412162
149.4- o 150,11 £ 451.2 10807}
11181t 128.7- b1t 386.9- 1ot
86.8 1b-f 7 112716807 338.7- 1ot °
69.3 bt % 100.3 177 301210
56710 903 bt 271 2187
473 b7 82 1ib 7 246.7-1b-f

L. Wb;
2-fi 34161107
250 .2
= 2197 b
50 1534 Ib-F
4-f 34100
454 87.5-1b-1
Sﬁ o2
=T 69.7-1b-1
5717
4761067

L, WLL,
2-ft 299 b
2> 2361t 2
3-ft - ;
TEH 199-1b- £
4-ft 149-Tb- 2
454t 1150t 2
5& i 4
5 92-1b-fi i
75-1b-
6310t

25w2022 MCD
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20" X 22 GA

38 WL
ALLOWABLE LOAD TABLE CALCULATIONS FOR:
ZIMMERMAN METAL SL1750, 20" WIDE X 22 GA., FY = 40 K8
THREE SPAN CONDITION
ALLOWABLE UPLIFT LOAD
Linits:
plp =10 psf =10 psi = 22 kip = 10000 ki =2P
fi fi? in2 in’
INPUTS:
P, =20n Panel Width
W dlp 1.571-psf Panel Weight
M, =3527 b Allowable Moment Top Compression
M e = 1906-in-1b Allowable Moment Bottom Compression
V= 14061 Allowable Shear
P e =492:1b Allowable Web Crippling Exterior Condition
P =9340 Allowable Web Crippling Interior Condition
Calculations:
1:=1.8
2 I
L=y Wap P ) e Pl L ) (P ()
dl. -~ dl. -~ L~
201 i : ‘ :
SR (130 Moo+ Mgy | O3 Mg rMa) g
:3522 W b . % Bending befween W = ! S ' gfﬁ—éﬁri—ai
A i y H 3y
| () sussors W) e
4.0t
%’;'g ViV | A
RSN i . .
W, s Shear W, = -— Bending +
- 50, \ =2lsgl sh, pending *
351t 0607 (L) (Py) anly * { 607 (1) . L P Shear
i ————_mwi + . 1071 ‘wmm""—‘“_i
H(V V) (M tc"’”Mdi.)
| J i ]
P .+C
ae dL. P+ C
ce F——————  Web crippling wo oM web crippiing
0393 (L) (Py)  atexterior ey -—{—i—4—3~(?>(p y atinterior
' i W)
W b~ if{W bhsfw bs, W bbsi’w bsi;] d ¢ if{W cci<w ei.” W ce,’ W cii}
w 8, = if(W sofw sb.l’ W soi=w sbi) W corp, - it‘(W SE<W E)i’w 8 W bi)
WILL, = if(W compi(‘w C;’W compi’w Ci\}i‘ 1.33 ALLOWABLE LOAD
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W sbL W ¢ W 50,

3555 1K 245.81b-1t 696.2 bt *

239.5-1b-f(° 196.8 1b-ft" 557 2404

1717 -1 164 110t 464.6-1h

128912 140 8- 1b- 77 398 4-1b-

100316 1233 0b 877 348777
80.3-1bfi 109.6 1b-it* 310.11b-f1*
65.8 1b4t 98 7. b 279,317
$54.9.10-° 80.8 1h-fi - 254.1b-#°

L Wbi
24t 312310107
258 i)
200.8 1b
1 .
35 -ft 140.2-1b-ft
4-ft 103.7-1b-f 2
4.5 8(}-1b-ﬁ'2
SH -
5~5‘ﬁ 63.7'}bﬁ 2
521106
43516007
L. WLL,
24t 327141
73R -5
T 262-1b-fi
T3 18610
4.5 13810 £
43R 106-1b-& 2
5 =
<o 85.Ib-ft
69-1b-ft 2
58.1b-f 2
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