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C Rbawrence Co., Inc. Pertinent CRL Spider Fitting
2503 E Vernon Ave. . .

Los Angeles, CA 90058 Engineering PDF sheets:
(T) 800.421.6144

(F) 800.587.7501 8-10, 17-18, 24

www.crlaurence.com

SUBJ: STAINLESS STEEL SPIDER FITTINGS
LOAD RATINGS

I have evaluated the strengths of the CRL stainless steel spider fittings in accordance with the
2006 and 2009 International Building Code. The cast stainless steel components conform to
ASTM A 743.

The structural properties and fitting strengths shown in this report are provided for reference
purposes. The Specifier or Engineer-of-Record shall be responsible to determine that the fittings
are appropriate for the application and the design of the supporting structure.

Allowable Load per Arm Vi (Fx2+Fy2+F2?)
Contents: Page Fx Fy F, Total resultant load on Fitting
FMH 4-5 135# 135# 491+# 1,354#
GRF 6-7 135# 135# 759# 1,886#
GRP 8-9 135# 135# 632# 2,528# 412# total for Fx, Fy
PMH 10-11 224# 224#  942%#% 1,237# for unbalanced fittings
2,804+# for balanced fittings
PMR 12-13 141# 141# 298# 1,192#
Glass Fittings:
RRF10 14 139# 139# 7T15# 765#
RSF10 15 135# 135# 7T15# 7424
HRF14 16 592# 592# 1430# 1,430#
HSF14 17 592# 592# 1A430# 1,430#

Resultant load = V/ [Fx2+Fy2+F,2]

Edward Robison, P.E.

EDWARD C. ROBISON, PE
10012 Creviston Dr NW
Gig Harbor, WA 98329
253-858-0855/Fax 253-858-0856 elrobison@narrows.com
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Signed 07/23/2012

LICENSED
PROFESSIONAL
ENGINEER

‘] ROBISON ¥

BWARD C. ROBISON?

FIRM #F-12044
EXP 12/31/2012

06/30/2014

EDWARD C.
ROBISON

081.007077

EXP 12/31/2012

EXP 11/30/2012
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CAST STAINLESS STEEL STRENGTH: Design yield strength, Fy = 45 ksi used for
calculations based on 0.02% offset at 30 ksi and Fy = 70 ksi. Part geometry allows for rapid
strain hardening of the part at the base of the fitting arms so that part yield strength in use
increases to over 45 ksi, For ultimate strength use Fy = 70ksi.

b/t =0.625/4.24 < 33.9 thus Cy = 3.0, Eo = 28x10° psi, E3p = 14.45x10° psi (at 30 ksi)

Fyefr = Cy*E30/Eo*Fy = 3%14.45/28%30ksi = 46 .4 ksi: Use 45 ksi.

SPIDER FITTING NOMENCLATURE

v YEL X Z E :
X I
ARM

A

SUPPORT PLATE-
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SPIDER FITTINGS
FMH4

Determine standoff strength:
M =P*2.5” where P=V or H
Shear on screw =Z=H or V
C=T=M/(1.75"/2) =P*(2.57/0.875”) =
2.86P

STRENGTH OF BOLTS TO SUPPORTS
Strength of bolts into support plate

screw 316 Condition CW ASTM F593-98
size 10 mm

A¢=57.99mm? = 0.0899in?

Ay =78.54mm? = 0.1217in?

#Vn =0.65%0.1217in?*42 .8 ksi =
¢Th =0.75%0.0899in2*71.2 ksi =

3,386#
4,800#

Moment resistance of connection:
For vertical parallel loading
@M, = 3,386#%(5) = 16,930#”
M = ¢M,/1.6 =16,930/1.6 = 10,581#”
Vs =¢Vn/1.6 =2%3386/1.6=4232.5#
Determine allowable horizontal load:

= \/[4,232.52—(10,581#”/4”)2] = 3,3044#
3,304 < 2%(10,581/4)=5,290#

For Horizontal load:

oM, = 4,800#%(1.5625”/2) = 3,750#”

M = gM,/1.6 = 3,750/1.6 = 2,344#”

Hs = 2,344#”/3.6875 = 636#

Vs =¢Vn/1.6 =2%3386/1.6=4232.5#

Determine service load of standoff from interaction
equation where:

(M/M)2+(Z/Z) 2 <10

{840 mm}

1-81e"
(40 mm) |
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331537
A1 mmyH

& (@)
Q%\\\ /_/ 31116
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{22 mm) 1y

Q9-1/18

1_3!16' {20 mim)
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>

D136 g
W (@20 mm) (22 mm)! \‘—J )

7-15A6" (202 mm)

- B=11116" (170 mm)
= 5" {127 mm) —

| == J lxk:\ 2
- e
Ej:-’”?f xkh%:m mm}

r 1316
[‘EU 1T

P=V(H?+V2)=7Z and M = 3.6875"*P

substituting using P:
(3.6875P/2,344) 24 (P/4,232.5) 2=1 then solving for P

P = {1/[(3.6875/2,344) 2 +1/4,232.52]}1/2
P = 629# = Maximum horizontal load

Vertical (dead load) will not reduce the allowable horizontal load until it is over:

0.2%2%*3,386 = 1,354#

This greatly exceeds the maximum light weight because of other limitations.
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FMH (continued)
Check strength of spider fitting arm S A
horizontal bending strength: e} sl o
Fy > 45 ksi, For ultimate strength use F, = 70ksi. 311416 _' S o e L 10 mm)
Bending of arm base at support plate: (dmm) GLote i f.gﬁ_;m}
Zyy = 5/8%0.75%/4 = 0.0879 in’ i T BN NI TS
Max = My = 8Mo/1.6 = 0.9%0.0879%45/1.6 = 2,225#" - @ ) gty TR e
_ 29 9 __ . A5/ =101 mm) T
Hsx = 2,225#7/4.533” = 4914# perpendicular to glass o [50125“11% _
Het ot 6-11/16" (170 mm)
Zx = Zyy = (%)>%0.75/4 = 0.0732 in® T S 27 mm)
Mgx = M = 6Mn/1.6 = 0.9%0.0732%45/1.6 = 1,854#” [ e dﬁ"ﬁ"‘m

i mmy T

Hox = 1,854#7/3.3125 = 560#

Hgy = 1,854#7/3.85 = 482# =
Check strength of eyelet attachment to arm for loads in the glass
plane with a maximum offset of 3”.

Offset from glass fitting causes torsion at the eyelet to arm ]
b=0482";=c=0375" a=0221 Z<EEE
Tmax = Fyabc? = 45ksi*0.221%0.482%0.3752 = 6747# /
Pax = Pay = (674/1.67)/3” = 135#

Allowable horizontal load on glass light (perpendicular to glass) e
each fitting arm-

H = 491#%*4 fittings = 1,964#

For loads in the glass plane (dead load and seismic load for vertical glass):

V = 135# per fitting

Fitting variations:

FMH2

Fitting is identical to the FMH4 except only installed on one side of the support fin.
Same allowable load per arm.

Same allowable load on fitting.

FMHI 1316 1-172

single arm allowable vertical load per o
ﬁttil’lg: .I re B x/ (10 mm) i \\I‘\\\ -
Check eccentricity in fin plate: s / (16 mey A\ fod
Z = 15625%0.375%/4 i | o X
Z =0.0549in3 ot ! Q (85 mm) ES‘JS’;“;;;.W mm)

4l 611116 (170 mm)

M= 0.9%0.0549%45ksi = 2,225# e
= 7/(1.2% - AR
Vo= 2,225#7/(1.2%3.3125) = 560# [0 [

7l
(22 mm)

Bending in fin plate will limit vertical/dead

load to 560# maximum.
FOR FMH FITTING LIMIT TOTAL RESULTANT LOAD ON A SINGLE ARM TO 491+#



CR LAURENCE SPIDER FITTINGS 7/23/12 Page 6 of 17

GRF SPIDER FITTINGS

Check strength of spider fitting arm
horizontal bending strength at face of connection plate

Z, = (13/16)2%0.575/4 = 0.0949 in3

M., = ZF,

My, = ¢Mu/1.6 = 0.9%0.0949%45/1.6 = 2 A02#”
Hy, = 2,402#7/3.163” = 759#

Zx = Zy = 13/16%0.575%/4 = 0.0672 in

Mux = My = ZFy

Mg = Mgy = 9M,/1.6 = 0.9%0.0672%45/1.6 = 1,700#"
Hix = 1,700#7/1.9375” = 877#

Hyy = 1,700#7°/2.5” = 680#

For interaction between vertical and horizontal:
Z/759+X/877+Y/680 < 1.0 . (140 sini

718
L 1¥ | (22 mm)

Check strength of eyelet attachment to arm for loads in the Jaw 1] {'(_\ ,_jJ

Fiali
L {11 mm)

glass plane with a maximum offset of 3”.

Offset from glass fitting causes torsion at the eyelet to arm
b=0482";=c=0.375"; 0 =0.221

Tmax = Fyabc? = 45ksi*0.221%0.482%0.3752 = 6747#

Pax = Pay = (674/1.67)/3” = 135#

.
110 mm)

Determine connection strength to support post: = 1
Loads on fasteners . .
M = P*23/16” where P=V or H & ©F | Qe
Shear on fasteners =Z = 1/2*(H or V) ' (127 mm) :
C=T=M/(1.375"/2) = P*(2.1875”/0.6875”) = 3.182P

Strength of bolt into support

screw 316 Condition CW ASTM F593-86a
size 10 mm

Ai=57.99mm? = 0.0899in?

Ay =78.54mm?2 = 0.1217in?

#Vn = 0.65%0.1217in2%42.8 ksi = 3,386#
¢Th = 0.75*%0.0899in2*71.2 ksi = 4,800#

For GRF4

Moment resistance of connection:

For horizontal loads:

eM,; = 2%4 800#%(1.3757/2) = 6,600#”
M = ¢M,/1.6 = 6,600/1.6 = 4,125#”
Vs =0Vn/1.6 =2%3386/1.6 =4232#
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GREF (continued)

For vertical loads:

oM, = 3,386#%(3.875) = 13,121#”
M; = gMy/1.6 = 13,121/1.6 = 8 200#”

For Horizontal Loads:

M =2.1875P P =4,125#/2.1875 = 1,886

For Vertical loads:

M =2.125P Psy = 8,200#7/2.125 = 3,8594#

GRF2

Arm and bolt strength is the same.

For vertical loads: /“ L\\

oM, = 3,386#%(2.6875) = 9,100#” - -

M; = ¢My/1.6 =9,100/1.6 = 5,687#”

For Horizontal Loads:
M =2.1875P 2.3/16"

Py, = 4,125#/2.1875 = 1,886 o

1/4"
(6 mm)

For Vertical loads:
M =2.125P
Py =5,687#7/2.125 = 2,676#

4-5/16"
(110 mm)

L 2-11/18"
(68 mm)

1
2. 9,'16

LOADS ARE LIMITED BY THE ARM s ﬁ () 5 E Cb ’ s mm

STRENGTH e n%‘éﬁm}

Allowable load on arm for the GRF2 fitting: (11 mm) (22 mm)
=0.9%0.1342%45/1.6 = 3,397#" nS’?nm

Hs =3.397#7/1.9375” = 1,753#

Vs =Hs = 1,753# or vertical or horizontal load acting alone

For interaction between vertical and horizontal:

VIH24+V2] = 1,753# [lrg |

For balanced load case Vs = Hs = 1,753#/\/2 = 1,240#

Cﬁ: ,7 3
GRF2V /\
Same strength as the GRF4 fitting except is mounted to only one side. Sy g S

GRF1
Same strength as the GRF?2 fitting except is mounted to only one :J L_’
side.

(- l —ﬂ."k-.\
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GRP SPIDER FITTINGS
Check strength of spider fitting arm
horizontal bending strength at face of connection hub
Zx=7,=7, = 5/83/4 = 0061 in?
M, =ZFy
Ms oMn/1.6 =
=0.9%0.061*%45/1.6 = 1,545”#
st = Hsx = 1,5457#/1.6875” = 916#
Hs, = 1,5457#/2.386” = 647#
Vs = Hs = 460# or vertical or horizontal load acting alone
For interaction between vertical and horizontal:

VIH2+V 2] = 647# g
(10 mmj) 7,

Check strength of eyelet attachment to arm for loads in
the glass plane with a maximum offset of 3”.

Offset from glass fitting causes torsion at the eyelet to
arm

b=0482";=c=0.375"; a=0.221

Tmax = Fyabc? = 45ksi*0.221%0.482%0.3752 = 6747#
Pax = Pay = (674/1.67)/3” = 135#

For maximum dead load case Vs = 135#

_ . % = 4=3/4"
= [64T#2 - 1352]* = 632# (120 mm)

Determine connection strength to support post:
Loads on fasteners

M =P*3.359” where P=V or H

Shear on fasteners =Z = 1/2*(H or V)
C=T=M/(1.375"/2) = P*(3.359”/0.6875”) =

4 .886P

Assumes unbalanced horizontal loads (all horizontal
load concentrated on a single arm.

Strength of bolt into support

screw 316 Condition CW ASTM F593-98
M14 threaded rod 316 Stainless steel
Shear strength:

A¢=115.44mm? = 0.1789in?

Ay = 153.94mm? = 0.2386in?

¢V, = 0.65%0.2381n2¥42.8 ksi = 6,621#
¢Th =0.75%0.1789in2*71.2 ksi = 9,553#
Strength of threads into cap

6V, = 0.85%57ksi*0.797%0.257= 9,569#

Page 8 of 17

1-38

-

4- 34"

(120 mm)
| 2-3F 2-38 |
(60 mm) | (60 mm)
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GRP (continued)

Moment resistance of connection:

For horizontal loads:

¢M, = 0.9%9,553#%(1.3757/2) = 5910#”
M; = ¢My/1.6 = 5,910/1.6 = 3,694#”
Vs=0Vi/1.6=6,621/1.6 =4,138#

Check bending strength of stud for pure bending:

Applicable t vertical loads only
7.=0.55"3/6 = 0.0277in3

oM, = 0.9%71.2ksi*0.0277in3 = 1,777#”
for typical eccentricity = 1 3/16” = 1.1875”
Pn=1,777#7/1.1875” = 1 A96#

Determine allowable load:

Py = 1,496#/1.6 = 935#

X orY (in glass plane):

Vx = Vy = [1,777"#/4.3125”] = 412# total

These strength parameters are applicable to all configurations:

e

7/23/12 Page 9 of 17
a3
(120 mm) ———
2-38 2-3/8
{60 mm) [ﬁi]lﬂll‘l]4
248
{60 mm}) 3EHE
(84.9 mm)
-
i
1-3/8 hig'
(35 mm}) 1-3/8" (1_'5 mim)
38 — (45 mm) —_
{10 mm} _r
1-9/16"
o 40 mmy}
{16 mm) L q it
) — |
1414
b -_
v?i\, Vv

/ WE
28 {10 mm

: Sk s . 3 E
{(10mm) | 1ag !
- (40 mm})
ok L GRP2V
Pttt (16 mm) r—
. ) e i . - 5
14 E p-. |
: “D
4 434" (120 mm) ¥ S st GRP2
. . . -
b -3 ! o
£ 1-38" ¢ -gq — 160 mm) P i
{35 mm) (35 mm) h “ !
s
(60 mm)
- |

38
(10 mm)

Mi4 1-916" (40 mm)

GRPI (single arm)

I8
{16 mm)

5
(16 mm)

M14 t 1-9/16°
{40 mm)

GRPIL

FOR GRP FITTING LIMIT TOTAL LOAD ON A SINGLE ARM TO 460# AND 935#

TOTAL ON THE FULL FITTING.
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SPIDER FITTINGS

PMH4 i =

Determine standoft strength:

Loads on anchor screw

M =P*2.5” where P=V or H

Shear on screw=Z=HorV
C=T=M/(1.757/2) =P*(2.5°/0.875”) =
2.86P

Strength of bolt into support

screw 316 Condition CW ASTM F593-98 i

size 16mm A = 156.67mm?2 = 0.2428in2 (12 mm) {JIFIIT[E””
Ay =201.06mm? = 0.3116in? 315116
¢Th=0.75%71.2 ksi*0.2428in? = 12,966# i | (100 mm)
@V = 0.65%42 .8 ksi*0.3116in? = 8,668# L =

Moment resistance of connection:
éM; = 12,966#%(1.75”/2) = 11,345#”
s = oMn/1.6 = 11,345/1.6 = 7,090#”
Vs=0Vn/1.6 =8,668/1.6=5418#
for typical eccentricity for in plane forces (X or Y) =5.75”
For vertical load:
Determine service load of standoff from interaction
equation where:

(M/M)?+(Z/Z5)2 <10
P=v(H2+V2)=Z and M = 5.757*P
substituting using P:

(5.75P/7,090) 2 + (P/5.418) 2 =1 then solving for P -

P = {1/[(5.75/7,090) 2 +1/5 4182]}1/2 [ﬁgf‘;‘,ﬁ{] (12 )

Pxy =1,202# = maximum load for Vi (X2+Y?)
P, = V[7,0902 - (5.75%4%224)2)/3.9375 = 1,237# For unbalanced load

2-34
(70 mmj

Allowable horizontal load based on standoff strength can be taken as the same as vertical load.
Check bending strength of stud for pure bending:

Applicable t vertical loads only

7 =0.633/6 =0.0417in?

oM, = 0.9%71.2ksi*0.0417in3 = 2,671#”

Check strength of spider fitting arm

horizontal bending strength

Zx = Zy = 1.1875%0.893%/4 = 0.237 in?

Msxy = 6My/1.6 = 0.9%0.237%45/1.6 = 5,993#”
Hoxy =5,993#7/(3.031”) = 1,.977#
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PMH (continued)
Z,=0.893*1.1875%/4 = 0.315 in
My, = 6M/1.6 = 0.9%0.315%45/1.6 = 7,969#”
Hy, = 7,969#”/(5.585”) = 1,427#
- |

Bending at eyelet to arm:
Z,=0.5253%0.472%/4 = 0.0293

Mg, = 0.9%0.0293*45ksi/1.6 = 7427#
P, =742#/(1.575/2) = 942#

Check strength of eyelet attachment to arm for loads in
the glass plane with an offset of 3”.

Offset from glass fitting causes torsion at the eyelet to
arm

b=0.5253";=c=0472"; =0.213

Tmax = Fyabc? = 45ksi*0.213%0.5253%0.4722 = 1,1227#
Pax = Pay = (1,122/1.67)/3” = 224+#

Fitting variations:
Same load per arm.
Total allowable load for all configurations is the same.

PMH?2

Same allowable load per arm
1/2 the allowable load per fitting.
Unbalanced load moment strength is same as for

Will always be unbalanced load

1-1516"

(50 mm) 1
2-3/4°
il (70 mm)
Hh }

1-316
(30 mm)

itBe
172
1458) (12 mm)
3-15H6"
(100 mm) 7-7/8"
(200 mm)q

71
(23 mm)

K)
i
01-0186"
(@40 mm)
7-7/8°

(2[![] mm)

1/
(12 mm)

9/46"
(145 mm) £

rda
‘ (22 mm)

21-916"
(@40 mm)

'

.

3-15/16"
(100 mm)

12"
(1Z2m

M

=IRy=1

7/8
(23 mm) 7-7/8"

(200 mm)

e

1316
(@20 mmy)

@1316"
(620 mm)

L

o136 e
(@20 mm)

PMH3

PMH2V

3-15/16"
(100 mm}

Page 11 of 17

12
(12 mm) —

1-3/16°
(30 mm) +—

2-3/4

A (70mm)
(12 mm) —
1316 —

ml

=+
f---— 1-16/16"
y— (50 mm)

K

7-7/8"
(200 mm)
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PMR SPIDER FITTINGS
PMR4

Determine standoff strength:

Loads on anchor screw

M =P*2.375” where P=V or H

Shear on screw=7Z=HorV
C=T=M/(19/167/2) =P*(2.375/0.781”) =
3.04P

Strength of bolt into support

screw 316 Condition CW ASTM F593-98
size 16mm A; = 156.67mm? = 0.2428in?
Ay =201.06mm? = 0.3116in?

@¢Th =0.75%71.2 ksi*0.2428in? = 12, 966#
6Vn = 0.65%42 .8 ksi*0.3116in% = 8,668#

Moment resistance of connection:

oM, = 12,.966#%(0.781”) = 10,126#”
M; = gMy/1.6 = 10,126#7/1.6 = 6,329#”
Vs =0V./1.6 =8,668#/1.6=5418#

For vertical load:

Determine service load of standoff from interaction

equation where:
(M/Mo)2+(Z/Z)2 <10

P=+v(H2+V2)=Z and M = 5.3757*P
substituting using P:

7/23/12 Page 12 of 17
i |
1-9116"
ERE (A0 mmyj = T
1 { -39
T . (60 mm})
1316 38
{20 mm) (10 mm}
?'?I'IH.
{200 mim}
1-3i8° 21316
{35 mm) | (@20 mm)
P-re
(11 mm) (200 mm)
T N
{22 mrn} - P!

(5.375P/6,329) 2 + (P/10,836) 2 = 1 then solving for P

P = {1/[(5.375/6,329) 2 +1/5 41821} 1/2
P=1,151# =V for unbalanced load

Allowable horizontal load based on standoff strength can be taken as the same as vertical load.

Check strength of spider fitting arm
horizontal bending strength at hub

Z = 9/16%0.575%/4 = 0.0464 in3

M; = 6My/1.6 = 0.9%0.0464*45/1.6 = 1,175#”

Hs = 1,175#7/3 15/16” = 298#
Bending at eyelet to arm:
Z,=0.5%0.375%/4 =0.0176in3

Mg, = 0.9%0.0176*45ksi/1.6 = 4457°#
Pz = 445#/(1.375/2) = 647#

-

{3
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PMR (continued)

Check strength of eyelet attachment to arm for loads in the glass plane with an offset of 3”.
Offset from glass fitting causes torsion at the eyelet to arm

b=0.5";=¢c=0.375"; 0 =0.223

Tmax = Fyabc? = 45ksi*0.223%0.5%0.3752 = 706™#

Pax = Pay = (706/1.67)/3” = 141#

Allowable horizontal load on glass lite

each corner LA
H = 298#%*4 fittings = 1,192#<1,541# i e o N oL SRV <
Fitting load limited by arm bending (6o i) A e
ey ]
Flttlng variations: 3 1316
Same load per arm. Gl S
Total allowable load for all configurations is the number .'.;g BEE
of arms times 298# < 1,541# sl S S T
' ol L (200 mm) £
198 il M
PMR?2 or PMR2V @) AN T T
Same allowable load per arm J 916" Eis L
H=298# b (12 o {15 mm) (820 mm)
Total = 2*298=596# e . 315116
Unbalanced load moment T » L B s s —
. "~ / Y 8 \ =38
strength is same as for ‘ & (DT s

PMR4

PMR3

Same allowable load per
arm

H=298#,

Total = 3¥298=994#
Unbalanced load, moment

strength is same as for
PMR4

MAXIMUM LOAD ON
PMR FITTING IS 298#
PER ARM

i)
TSN e ST (35 mm)
\ {15 mm) / [z
\ j 31516
1 B {100 mm}
Y4

{12 mm)

. o + W

- b &)

/ o \\ _)’/;_.
y 1916
{40 mm)

o :',.-.-.l o "x\\ ._ -
e & £ I
- sl L .
= X/ o
: __JV |

196 a8
(20 mm} {10 mm)

2-38
(60 rnm]/ 11516 .
{100 mm)

-

{204 mm) (@20 mm)
2 916
2 {20 mm)
-~ e
31516
(100 mm) | €2 0
- L F
b ; :
«
" 4-3/8



CR LAURENCE SPIDER FITTINGS 7/23/12

RRF10BS/PS
Rigid fixed head
Mount to spider fitting

Fitting strength:

M10 threaded rod 316 Stainless steel

Shear strength:

A¢=57.99mm? = 0.0899in2

Ay =78.54mm?2 = 0.1217in2
6Vn=0.65%0.1217in2*42 .8 ksi = 3,386#

¢Ty =0.75%0.0899in2*71.2 ksi = 4,800#

For typical installation

éM; = 0.9%4,800#%0.39” = 1,691#” (based on rod in tension
couple)

or for pure bending in rod:

7Z.=0.39"3/6 = 0.00989in3

oM, = 0.9%71.2ksi*0.00989in3 = 634#”

for typical eccentricity = 1/47+3/16” = 0.4375
P, = 634#7/0.4375” = 1,449#

Determine allowable load

M/Mg)+(Z/Zs) <12

Typical will be L = 200# or W = 350# and D = 100#

Pu = 1.6¥200+1.2*100 = 440# or 1.6*350#+1.2*100 = 680#
M, = 680#%0.4375” = 297 .5#”

combined:

(680#/4,800#)+(297.5#7/634#”) = 0.61 < 1.2 okay

Max allowable: Fr = 765# Fx =F, = 139#

FITTING SUPPORTS

Fittings are supported by steel with a minimum thickness of
1/4” designed for the concentrated load on the fitting.

STRENGTH OF COUNTERSUNK FITTING:
Check failure of bearing ring:
6Vn=0.65%(3/167*%0.9375*m*25 ksi = 8.97k
Will not control

Check for glass stress:

o = Py/(0.5t%0.68757t) = Py/(1.08t)

Using maximum from above with 3/8” glass:
0 = 906#/(1.08*%0.375) = 2236 psi

Bearing area:
A= (1/4)*13/16t = 0.638 in2
FITTING REQUIRES TEMPERED GLASS

Page 14 of 17

Cap Mount
[Standard hole through glass)
m———— p—
E_'.'.'__: ':._;..1
34
(19 mm)

Cap mount glass fabrication

i

Flush Maount
(Coumtersunk hole in glass)
0
_— Deqgress —._.
e
e 1516 \\
& (24 mm) ' /

1116
(17 mm}
Flush mount glass fabrication



CR LAURENCE SPIDER FITTINGS 7/23/12

RSF10BS/PS
Combination Swivel head
Mount to spider fitting

Fitting strength:

M10 threaded rod 316 Stainless steel
Shear strength:

A¢=57.99mm? = 0.0899in?

Ay =78.54mm? = 0.1217in?

#Vn =0.65%0.1217in%*42 .8 ksi = 3,386#
¢Th =0.75%0.0899in2*71.2 ksi = 4,800#

Strength of swivel ball joint: Shear failure around socket rim:

Vi = 0.85%42ksi*0.95%0.55”*7*0.065”= 3,809#
For typical installation
oM, = 0.9%3,809#%0.39” = 1,337#” (based on rod in tension
couple)
or for pure bending in rod:
Z =0.393/6 = 0.00989in3
oM, = 0.9%71.2ksi*0.00989in3 = 634+#”
for typical eccentricity = 1/47+3/16” = 0.4375
n = 634#7/0.4375” = 1,449#
Determine allowable load

M/M)+(Z/Zs) <12

Typical will be L = 200# or W = 350# and D = 100#

Py = 1.6%200+1.2*100 = 440# or 1.6*350#+1.2*100 = 680#
M, = 680#%0.4375” = 297 .5#

combined:

(680#/3,809#)+(297.5#7/634#”) = 0.65 < 1.2 okay

Max allowable: Fr = 550%1.35=742 # Fx =F, = 135#
STRENGTH OF COUNTERSUNK FITTING:

Check failure of bearing ring:

oVn =0.65%(3/167*0.93757*7*25 ksi = 8.97k

Check for glass stress:

o = Py/(0.5t%0.68757t) = Py/(1.08t)

Using maximum from above with 3/8” glass:
0 = 906#/(1.08*%0.375) = 2236 psi

Bearing area:
A= (1/4)*13/16t = 0.638 in2
FITTING REQUIRES TEMPERED GLASS

—p-al
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ap Mount
(Standard hole through glass)

1-1/16"
{27 mm)
Gap mount glass fabrication

Flush Mount
(Countersunk hole in glass)

a0
Degraes —.__

-

1-1/16"
(27 mm)

Fush mount glass fabrication
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HRF14BS/PS
Fixed head [
Mount to spider fitting l Vi 'j'{uﬁﬁ

Fitting strength:
; Cap Mount
1§/11114 thieadetcll1 rod 316 Stainless steel (Standard hole tﬁ:‘r‘éugh s
ear strength:
A¢=115.44mm?2 = 0.1789in2
Ay =153.94mm? = 0.2386in2
¢Vn =0.65%0.238in2*42.8 ksi = 6,621# = =
¢Th =0.75*%0.1789in2*71.2 ksi = 9,553# | @E”E;
. mm
zgengghng*tgiad:(;r;t;f%Pz5” 6 5604 Gap maunt glass fabricaton
n= si

For typical installation

oM = 0.9%9,553#%0.55” = 4,713#” (based on rod in tension couple)
or for pure bending in rod:

7 =0.5573/6 =0.0277in3

oM, = 0.9%71.2ksi*0.0277in3 = 1,777#”

for typical eccentricity = 1/47+3/8” = 0.625

Py =1,777#7/0.625" = 2 843#

Determine allowable load

M/My)+(Z/Zs) <12

Typical will be L = 200# or W = 350# and D = 100#

Py = 1.6%200+1.2*100 = 440# or 1.6*350#+1.2*100 = 680#

M, = 680#*%0.625” = 425#”

combined:

(680#/6,621#)+(425#°/1,777#”) = 0.34 < 1.2 okay .'11-«-:‘

Fy=Fy = 1,777/3 = 5924 | ;'l e
b IHEASTPRYEEL il o
| iy

ENGTH OF COUNTERSUNK FITTI

¥

Flush Mount
(Countarsunk hole in glass)
a0
: P Dagrees ----'“‘m
) 1-1316" g
(45.5 mm) /
1-7INe
(36 mm)

Z (3/16)2*1 4375 = 0.847 in2 Flush mount |;||E|55 fabrication

FITTING REQUIRES TEMPERED GLASS
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HSF14BS/PS
Combination Swivel head
Mount to spider fitting

f .
Fitting strength: — T
M14 threaded rod 316 Stainless steel 4
Cap

Shear strength: Mount
A¢=115.44mm?2 = 0.1789in2 {Standard hole through glass)
Ay = 153.94mm? = 0.2386in2

6Vn =0.65%0.238in2*42.8 ksi = 6,621#

¢Th =0.75%0.1789in2*71.2 ksi = 9,553#

Strength of swivel ball joint: Shear failure around socket rim:

Vi = 0.85%42ksi*0.95%0.59”*7*0.18"= 11,315#

For typical installation
oM = 0.9%9,553#%0.55” = 4,713#” (based on rod in tension couple)
or for pure bending in rod:

7 =0.5573/6 =0.0277in3

oM, = 0.9%71.2ksi*0.0277in3 = 1,777#”

for typical eccentricity = 1/47+3/8” = 0.625

Py =1,777#7/0.625" = 2 843#

Determine allowable load

M/My)+(Z/Zs) <12
Typical will be L = 200# or W = 350# and D = 100#

Py = 1.6%200+1.2*100 = 440# or 1.6*350#+1.2*100 = 680#
M, = 680#*%0.625” = 425#”

combined:

(680#/6,621#)+(425#°/1,777#°% = 0.34 < 1.2 okay
Fx=Fy=1,777/3 = 592#

RENGTH OF COUNTERSUNK FITTING:
failure of bearing ring:
Q5*(3/167%1.43757* %25 Ksi

Flush Mount
(Countersunk hole in glass)

a0
_—Degrees —_

A e S
& {45.8 mmj| /
= =
= =

1-716
(36 mm)

Flush mount glass fabrication

Bearirfg area:
= (3/16)2%1.43757 = 0.847 in?

FITTING REQUIRES TEMPERED GLASS



Glass Load Resistance Report -- Puyallup Public Safety Building

Glazing Information Project Details
Edge Supports: 2 Sides Project Name: Puyallup Public Safety Building
Glazing Angle: 5° Location: Puyallup WA
Lite Dimensions: Comments:

Unsupported Length: 64.0 in.
Supported Length: 83.0in.

Glass Construction (Rectangular)

Single Glazed Lite { Fully Tempered }

Interlayer Type: PVB
Outboard Ply Thickness: 3/8in.

Interlayer Thickness: 0.06 in.
Inboard Ply Thickness: 3/8in.
Nominal Thickness: 3/4in.

Short Load Duration, Resistance, and Deflection Data

Load (~ 3 sec.) + Glass Weight: 69.8 psf
Load Resistance: 175 psf
Approximate center of glass deflection: 0.55in.

Long Load Duration, Resistance, and Deflection Data

Load (~ 30 days) + Glass Weight: 34.6 psf

Load Resistance: 131 psf

Approximate center of glass deflection: 0.27 in.
Conclusion

Based on your design information, the load resistance is greater than or equal to
the specified loading.

Statement of Compliance

Procedures followed in determining the resistance of this window glass are in accordance with ASTM E1300-04.

Disclaimer:
This software can be used to determine the load resistance of specified glass types exposed to uniform lateral loads of short or long duration subject to the following conditions:
- The glass is free of edge and surface damage and has been properly glazed in the opening in conformance with the manufacturer's recommendations.
- Procedures exist to determine load resistance for rectangular glass assemblies that are:
a. Continuously supported along all four edges,
b. Continuously supported along three edges,
c. Continuously supported along two parallel edges, and
d. Continuously supported along one edge.
- The software user has the responsibility of selecting the correct procedures for the required application from the software.
- The stiffness of members supporting any glass edge shall be sufficient that under design load, edge deflections shall not exceed L/175,
where L denotes that length of the supported edge.
- The manufacturer states that the Safety Plus Il 0.090 Polyurethane Large Missile Resistant interlayer is comparable to the PVB interlayer.
- The non-factored load values for laminated glass are representative of test data and calculations performed for an interlayer at a temperature of 50° C (122° F).
For other limiting conditions that may apply, refer to Section 5 of ASTM E1300 and local building codes.

Neither SDG nor GANA guarantees and each disclaims any responsibility for any particular results relating to the use of the Window Glass Design 2004 Software Program.
SDG and GANA disclaim any liability for any personal injury or any loss or damage of any kind, including all indirect, special, or consequential damages and lost profits,
arising out of or relating to the use of the Window Glass Design 2004 Software Program.

Prepared by: on 9/3/2025
P.Zeutenhorst

Window Glass Design 2004 - Version [1.22] Copyright © 2007 SDG, Inc. Page 1 of 1






Client: Lacey Glass Job #: -
Job Name: |Puyallup Public Safety Building Date:| 10/23/2025
Location: [Puyallup, WA Designed by: CMN
Design Criteria
Code Authority: 2021 Washington State Building Code
Dead L oad: 12 psf
Live Load: 20 psf
Snow Load: 25 psf
Wind Load: 108  MPH (Vbasic)
Exposure: C
Risk Cat.: v
Seismic Category: D
Structure Type:  Canopy
Curb Height: <15 Feet
Building Height 41 Feet
Selsmic L oads
Sds= 101
F= 1.6 SdsIp Wp Ip= 1.50
F= 29.0 psf Max > Wind Loads Wp= 12.0

-> Use Seismic Load for Design




Client: Lacey Glass Job #: -
Job Name: JPuyallup Public Safety Building Date:| 10/23/2025
Location: |Puyallup, WA Designed by: CMN
Design Wind Pressures (ASCE 7-16 Chap. 30.7)
p= ghGCnN
qn = 0.00256K, K, K K, V2LF
Ke= 1.00 Kzr=  1.00 LFAsD = 0.60
Kq= 0.85 V= 1080 MPH
Kp= 0.85 gh= 1293 psf
Cy = per Fig.30.7 — 3 G = per 26.11

(See Mecawind Calculations)

Inward p = 19.49 psf (for both South & West Entrances)
Outward p = 24.65 psf (for both South & West Entrances)
Inward pne = 19.5 psf (W1)
Outward ppg = -24.7 psf (W2)
Design Loads
DL = 12 PSF
LL = 25 PSF

W1= 195 PSF
W2= -247 PSF
Egravity = 200 PSF
Euplit= -29.0 PSF

Load Combinations

1)D+L= 370 PSF
2) D +0.75L + 0.75W1 = 454  PSF
3) D +0.75L + 0.75W2 = 123 PSF
4)D+W1l= 315 PSF
5)D+W2= 127 PSF
6) 0.6D + W1 = 267  PSF
7) 0.6D + W2 = 175 PSF
8) D +0.75E = 338  PSF
9) D + 0.525E + 0.75S = 460  PSF
10) 0.6D - 0.7E = 275  PSF

Max Gravity Load=  46.0 PSF




MecaWind v2475

Calculations Prepared by:

Date: Oct 20,
File Location:

General:

Wind Load Stan
Exposure Class
Structure Type
MWFRS Analysis
Dynamic Type o

2025
Current Project Not Saved

dard = ASCE 7-16
ification =C

= Building
Method =Ch 27 pt 1
f Structure = Rigid

Reset Advanced Options to Default Val = Defaults

ues
Show Base Reactions in Output = None

Base Elevation Of Structure = 0.000 ft
Topographic Effects = None
Override the Gust Factor G = False
Building:

Roof Type = Troughed
Help = Help on Roof Type = Help
Slope = Slope of Roof = 9.46 Deg
EHt = Lowest height of Roof = 11.062 ft
RHt = Roof Highest Height = 12.561 ft
D = Length Along Ridge = 36.333 ft
Exposure Constants [Tbl 26.11-1]:

a = 3-s Gust-speed exponent = 9.500

a4 = Reciprocol of o = 0.105

o, = Mean hourly Wind-Speed Exponent = 0.154

c = Turbulence Intensity Factor = 0.200

Gust Factor Calculation for Wind:

[Wind Dir 0 Deg]

www.mecaenterprises.com

Wet Entrance - Obstructed

Basic Wind Speed

Risk Category

Design Basis for Wind Pressures
C&C Analysis Method

Show Advanced Options

Simple Diaphragm Building

Altitude above Sea Level
MWFRS Pressure Elevations
Override Directionality Factor Ky

Override Minimum Pressure

Enclosure Classification

Pitch = Pitch of Roof

HtEnt = Height Entry Type

H = Mean Roof Height

L = Width Normal to Ridge

Flow Wind Flow Method

= Nominal Ht of Boundary Layer

Z
g
b = 3 sec gust speed factor
b, = Mean hourly Windspeed Exponent
€

= Integral Length Scale Exponent

*Gust Factor Category I Rigid Structures - Simplified Method*
Simplified: For Rigid Structures can use 0.85

Gy =

*Gust Factor Category II Rigid Structures - Complete Analysis*

Equiv Struc Height: Max(0.6+h, Z

min)

Turbulence Intensity: c-(33/Zm)1/6

[Eq 26.11-1]

Turbulence Integral Length Scale: l-(Zm/33)E [Eg 26.11-9]
Building Width Width Normal to Wind Direction

[1/(1+0.63+ [ (B+h) /L,,1%-%%) 1% [Eq 26.11-8]
Detailed: 0.925¢[(1+1.7+g4*T,;°0)/ (1+1.7+g,*I,)] [Eq 26.11-6]

*Gust Factor Used in Analysis*

G =

+GCp; =
LF =

Ke =

dp =

Gust Factor: Min(Gy, G,)

Main Wind Force Resisting System (MWFRS) Wind Calculations per Ch 27 Ptl:

Mean structure height

Elevation from Grade to Top of Structure

2.01-(15/Zg)2/‘X [Tbl 26.10-1]
No Topographic feature specified

Wind Directionality Factor per Tbl 26.6-1

Open Positive Internal Pressure Tbl 26.13-1

Open Negative Internal Pressure Tbl 26.13-1

Load Factor based upon ASD Design

Ground Elev Factor [Tbl 26.9-1]

0.00256+Ky, *K,, *Ky*K *V?*LF [Eq 26.10-1]

Wind Pressures on Open Building Troughed Free Roof per Fig 27.3-6 - Wind Dir 0 Deg:

= 108.0 mph
= IV
= ASD
= Ch 30 Pt 5
= True
= False
= 0.000 ft
= Mean Ht
= False
= False
= Open
=2.0 :12
= Lowest
= 11.811 ft
= 17.986 ft
= Obstructed
= 900.000 ft
= 1.000
= 0.650
= 0.2000
0.85
15.000 ft
0.228
427.057 ft
36.333 ft
0.929
0.888
0.850
11.811 ft
11.811 ft
0.849
1.000
0.85
+0.00
0.00
0.60
1.000
12.93 pstf



In = 0.00256°K, *K, *Ky*K *V**LF [Eq 26.10-1] = 12.93 psf

MWFRS Wind Pressures per Fig 27.3-6 on Troughed Free Roof - Wind Dir 0 Deg
All wind pressures include a Load Factor (LF) of 0.6

Load Case Cnw Cnl Pnw Pnl
psf psf

Load Case A -1.495-0.500-16.43-5.49
Load Case B-0.822-0.800 -9.03-8.79

Notes:
Pnw = Pressure on windward portion of roof: qu*Ge*(C,,) [Eq 27.3-2]
Pnl = Pressure On Leeward portion Of roof: gp*Ge*(C,;) [Egq 27.3-2]

All wind pressures include a Load Factor (LF) of 0.6
e Positive Pressures Act TOWARD Surface and Negative Pressures Act AWAY from Surface

Wind Pressures on Open Building Troughed Free Roof per Fig 27.3-7 - Wind Dir 90 Deg:

9n = 0.00256¢K,*K, *Kq*K *V?*LF [Eq 26.10-1] = 12.93 psf

MWFRS Wind Pressures per Fig 27.3-7 - Wind 90 Deg
All wind pressures include a Load Factor (LF) of 0.6

Roof Var Start End CnA CnB Pressure Pressure
Dist Dist PnA PnB
ft ft psf psf
Roof 0.00011.811-1.2000.500 -13.19 5.49
Roof 11.81123.623 -0.9000.500 -9.89 5.49
Roof 23.62336.333-0.6000.300 -6.59 3.30

Notes Roof Pressures:
Start = Start Dist from Windward Edge End = End Dist from Windward Edge
CnA = Cn for Load Case A CnB = Cn for Load Case B
PnA = qh-G-(CnA) [Eq 27.3-2] PnB = qh-G-(CnB) [Eq 27.3-2]



e Positive Pressures Act TOWARD Surface and Negative Pressures Act AWAY from Surface

Wind Pressures on Open Building Troughed Free Roof per Fig 27.3-6 - Wind Dir 180 Deg:

9h

Theta
LHD

aj

= 0.00256¢K,*K, *Kq*K *VZ*LEF [Eq 26.10-1]

= 12.93 psf

MWFRS Wind Pressures per Fig 27.3-6 on Troughed Free Roof - Wind Dir 180 Deg
All wind pressures include a Load Factor (LF) of 0.6

Load Case Cnw Cnl Pnw Pnl
psf psf
Load Case A-1.495-0.500-16.43-5.49
Load Case B-0.822-0.800 -9.03-8.79
Notes:
Pnw = Pressure on windward portion of roof: qh'G'(Chw) [Eq 27.3-2]
Pnl = Pressure On Leeward portion Of roof: qp°Ge*(C,;) [Egq 27.3-2]

All wind pressures include a Load Factor (LF) of 0.6

e Positive Pressures Act TOWARD Surface and Negative Pressures Act AWAY from Surface

Components And Cladding (C&C) Wind Loads per Ch 30 Pt 5:

e e

< 10° 06> 10°

A

of 0

v

ELEVATION

Elevation from Grade to Top of Structure = 11.811 ft
2.01-(15/zg)2/‘X [Tbl 26.10-1] = 0.849
No Topographic feature specified = 1.000
Load Factor based upon ASD Design = 0.60
0.002564K, *K,, *Kq*Ko*V *LF [Eq 26.10-1] = 12.93 psf
Roof Slope = 9.46 Deg
Least Horizontal Dimension: Min (B, L) = 17.986 ft
Min(0.1<LHD, 0.4<h) =1.799 ft
Max (a;, 0.04<LHD, 3 ft [0.9 m]) = 3.000 ft
Wind Pressures for C&C per Ch 30 Pt 5
All wind pressures include a Load Factor (LF) of 0.6
Description Width Span Area 1/3 Reference Zone Cn Cn P P
Rule Figure Pos Neg Pos Neg
ft ft ft psf psf
Panel 2.708 5.29314.333 No 30.7-3 10.500-1.4955.49-16.43
Panel 4.250 5.29322.495 No 30.7-3 20.800-2.243 8.79|-24.65
Panel 2.750 5.29314.556 No 30.7-3 30.800-2.243 8.79]-24.65




c = Net Pressure Coefficient from Ch 30 Pt 5|p = Pressure: gn*GeC, [Eq 30.7-1]

n



MecaWind v2475

Calculations Prepared by:

Date: Oct 20,
File Location:

General:

Wind Load Stan
Exposure Class
Structure Type
MWFRS Analysis
Dynamic Type o

2025
Current Project Not Saved

dard = ASCE 7-16
ification =C

= Building
Method =Ch 27 pt 1
f Structure = Rigid

Reset Advanced Options to Default Val = Defaults

ues
Show Base Reactions in Output = None

Base Elevation Of Structure = 0.000 ft
Topographic Effects = None
Override the Gust Factor G = False
Building:

Roof Type = Troughed
Help = Help on Roof Type = Help
Slope = Slope of Roof = 9.46 Deg
EHt = Lowest height of Roof = 11.062 ft
RHt = Roof Highest Height = 12.561 ft
D = Length Along Ridge = 36.333 ft
Exposure Constants [Tbl 26.11-1]:

a = 3-s Gust-speed exponent = 9.500

a4 = Reciprocol of o = 0.105

o, = Mean hourly Wind-Speed Exponent = 0.154

c = Turbulence Intensity Factor = 0.200

Gust Factor Calculation for Wind:

[Wind Dir 0 Deg]

www.mecaenterprises.com

West Entrance - Clear

Basic Wind Speed

Risk Category

Design Basis for Wind Pressures
C&C Analysis Method

Show Advanced Options

Simple Diaphragm Building

Altitude above Sea Level
MWFRS Pressure Elevations
Override Directionality Factor Ky

Override Minimum Pressure

Enclosure Classification

Pitch = Pitch of Roof

HtEnt = Height Entry Type

H = Mean Roof Height

L = Width Normal to Ridge

Flow Wind Flow Method

= Nominal Ht of Boundary Layer

Z
g
b = 3 sec gust speed factor
b, = Mean hourly Windspeed Exponent
€

= Integral Length Scale Exponent

*Gust Factor Category I Rigid Structures - Simplified Method*
Simplified: For Rigid Structures can use 0.85

Gy =

*Gust Factor Category II Rigid Structures - Complete Analysis*

Equiv Struc Height: Max(0.6+h, Z

min)

Turbulence Intensity: c-(33/Zm)1/6

[Eq 26.11-1]

Turbulence Integral Length Scale: l-(Zm/33)E [Eg 26.11-9]
Building Width Width Normal to Wind Direction

[1/(1+0.63+ [ (B+h) /L,,1%-%%) 1% [Eq 26.11-8]
Detailed: 0.925¢[(1+1.7+g4*T,;°0)/ (1+1.7+g,*I,)] [Eq 26.11-6]

*Gust Factor Used in Analysis*

G =

+GCp; =
LF =

Ke =

dp =

Gust Factor: Min(Gy, G,)

Main Wind Force Resisting System (MWFRS) Wind Calculations per Ch 27 Ptl:

Mean structure height

Elevation from Grade to Top of Structure

2.01-(15/Zg)2/‘X [Tbl 26.10-1]
No Topographic feature specified

Wind Directionality Factor per Tbl 26.6-1

Open Positive Internal Pressure Tbl 26.13-1

Open Negative Internal Pressure Tbl 26.13-1

Load Factor based upon ASD Design

Ground Elev Factor [Tbl 26.9-1]

0.00256+Ky, *K,, *Ky*K *V?*LF [Eq 26.10-1]

Wind Pressures on Open Building Troughed Free Roof per Fig 27.3-6 - Wind Dir 0 Deg:

= 108.0 mph
= IV
= ASD
= Ch 30 Pt 5
= True
= False
= 0.000 ft
= Mean Ht
= False
= False
= Open
=2.0 :12
= Lowest
= 11.811 ft
= 17.986 ft
= Clear
= 900.000 ft
= 1.000
= 0.650
= 0.2000
0.85
15.000 ft
0.228
427.057 ft
36.333 ft
0.929
0.888
0.850
11.811 ft
11.811 ft
0.849
1.000
0.85
+0.00
0.00
0.60
1.000
12.93 pstf



In = 0.00256%K; *K, *Kq*Ko*V *LF [Eq 26.10-1] = 12.93 psf

MWFRS Wind Pressures per Fig 27.3-6 on Troughed Free Roof - Wind Dir 0 Deg
All wind pressures include a Load Factor (LF) of 0.6

Load Case Cnw Cnl Pnw Pnl
psf psf

Load Case A-1.1000.326-12.09 3.58
Load Case B-0.1221.174 -1.34112.90

Notes:
Pnw = Pressure on windward portion of roof: qu*Ge*(C,,) [Eq 27.3-2]
Pnl = Pressure On Leeward portion Of roof: gp*Ge*(C,;) [Egq 27.3-2]

All wind pressures include a Load Factor (LF) of 0.6
e Positive Pressures Act TOWARD Surface and Negative Pressures Act AWAY from Surface

Wind Pressures on Open Building Troughed Free Roof per Fig 27.3-7 - Wind Dir 90 Deg:

9n = 0.00256¢K,*K, *Kq*K *V?*LF [Eq 26.10-1] = 12.93 psf

MWFRS Wind Pressures per Fig 27.3-7 - Wind 90 Deg
All wind pressures include a Load Factor (LF) of 0.6

Roof Var Start End CnA CnB Pressure Pressure
Dist Dist PnA PnB
ft ft psf psf
Roof 0.00011.811-0.8000.800 -8.79 8.79
Roof 11.81123.623 -0.6000.500 -6.59 5.49
Roof 23.62336.333-0.3000.300 -3.30 3.30

Notes Roof Pressures:
Start = Start Dist from Windward Edge End = End Dist from Windward Edge
CnA = Cn for Load Case A CnB = Cn for Load Case B
PnA = qh-G-(CnA) [Eq 27.3-2] PnB = qh-G-(CnB) [Eq 27.3-2]



e Positive Pressures Act TOWARD Surface and Negative Pressures Act AWAY from Surface

Wind Pressures on Open Building Troughed Free Roof per Fig 27.3-6 - Wind Dir 180 Deg:

9h

Theta
LHD

aj

= 0.00256¢K,*K, *Kq*K *VZ*LEF [Eq 26.10-1]

= 12.93 psf

MWFRS Wind Pressures per Fig 27.3-6 on Troughed Free Roof - Wind Dir 180 Deg
All wind pressures include a Load Factor (LF) of 0.6

Load Case Cnw Cnl Pnw Pnl
psf psf
Load Case A-1.1000.326-12.09 3.58
Load Case B-0.1221.174 -1.3412.90
Notes:
Pnw = Pressure on windward portion of roof: qgu°Ge*(C,,) [Eq 27.3-2]
Pnl = Pressure On Leeward portion Of roof: qp°Ge*(C,;) [Egq 27.3-2]

All wind pressures include a Load Factor (LF) of 0.6

e Positive Pressures Act TOWARD Surface and Negative Pressures Act AWAY from Surface

Components And Cladding (C&C) Wind Loads per Ch 30 Pt 5:

& L >
« d
of 0
h
< 10° 06> 10°
ELEVATION
Elevation from Grade to Top of Structure = 11.811 ft
2.01-(15/zg)2/‘X [Tbl 26.10-1] = 0.849
No Topographic feature specified = 1.000
Load Factor based upon ASD Design = 0.60
0.002564K, *K,, *Kq*Ko*V *LF [Eq 26.10-1] = 12.93 psf
Roof Slope = 9.46 Deg
Least Horizontal Dimension: Min (B, L) = 17.986 ft
Min(0.1<LHD, 0.4<h) = 1.799 ft
Max (a;, 0.04<LHD, 3 ft [0.9 m]) = 3.000 ft
Wind Pressures for C&C per Ch 30 Pt 5
All wind pressures include a Load Factor (LF) of 0.6
Description Width Span Area 1/3 Reference Zone Cn Cn P P
Rule Figure Pos Neg Pos Neg
ft ft ft psf psf
Panel 2.708 5.293/14.333 No 30.7-3 11.174-1.10012.90-12.09
Panel 4.250 5.29322.495 No 30.7-3 21.774-1.70019.49|-18.68
Panel 2.750 5.293/14.556 No 30.7-3 31.774-1.700]19.49|-18.68




c = Net Pressure Coefficient from Ch 30 Pt 5|p = Pressure: gn*GeC, [Eq 30.7-1]

n



MecaWind v2475

Calculations Prepared by:

Date: Oct 20,
File Location:

General:

Wind Load Stan
Exposure Class
Structure Type
MWFRS Analysis
Dynamic Type o

2025
Current Project Not Saved

dard = ASCE 7-16
ification =C

= Building
Method =Ch 27 pt 1
f Structure = Rigid

Reset Advanced Options to Default Val = Defaults

ues
Show Base Reactions in Output = None

Base Elevation Of Structure = 0.000 ft
Topographic Effects = None
Override the Gust Factor G = False
Building:

Roof Type = Troughed
Help = Help on Roof Type = Help
Slope = Slope of Roof = 9.46 Deg
EHt = Lowest height of Roof = 11.062 ft
RHt = Roof Highest Height = 12.568 ft
D = Length Along Ridge = 35.333 ft
Exposure Constants [Tbl 26.11-1]:

a = 3-s Gust-speed exponent = 9.500

a4 = Reciprocol of o = 0.105

o, = Mean hourly Wind-Speed Exponent = 0.154

c = Turbulence Intensity Factor = 0.200

Gust Factor Calculation for Wind:

[Wind Dir 0 Deg]

www.mecaenterprises.com

11

South Entrance - Obstructed

Basic Wind Speed

Risk Category

Design Basis for Wind Pressures
C&C Analysis Method

Show Advanced Options

Simple Diaphragm Building

Altitude above Sea Level
MWFRS Pressure Elevations
Override Directionality Factor Ky

Override Minimum Pressure

Enclosure Classification

Pitch = Pitch of Roof

HtEnt = Height Entry Type

H = Mean Roof Height

L = Width Normal to Ridge

Flow Wind Flow Method

= Nominal Ht of Boundary Layer

Z
g
b = 3 sec gust speed factor
b, = Mean hourly Windspeed Exponent
€

= Integral Length Scale Exponent

*Gust Factor Category I Rigid Structures - Simplified Method*
Simplified: For Rigid Structures can use 0.85

Gy =

*Gust Factor Category II Rigid Structures - Complete Analysis*

Equiv Struc Height: Max(0.6+h, Z

min)

Turbulence Intensity: c-(33/Zm)1/6

[Eq 26.11-1]

Turbulence Integral Length Scale: l-(Zm/33)E [Eg 26.11-9]
Building Width Width Normal to Wind Direction

[1/(1+0.63+ [ (B+h) /L,,1%-%%) 1% [Eq 26.11-8]
Detailed: 0.925¢[(1+1.7+g4*T,;°0)/ (1+1.7+g,*I,)] [Eq 26.11-6]

*Gust Factor Used in Analysis*

G =

+GCp; =
LF =

Ke =

dp =

Gust Factor: Min(Gy, G,)

Main Wind Force Resisting System (MWFRS) Wind Calculations per Ch 27 Ptl:

Mean structure height

Elevation from Grade to Top of Structure

2.01-(15/Zg)2/‘X [Tbl 26.10-1]
No Topographic feature specified

Wind Directionality Factor per Tbl 26.6-1

Open Positive Internal Pressure Tbl 26.13-1

Open Negative Internal Pressure Tbl 26.13-1

Load Factor based upon ASD Design

Ground Elev Factor [Tbl 26.9-1]

0.00256+Ky, *K,, *Ky*K *V?*LF [Eq 26.10-1]

Wind Pressures on Open Building Troughed Free Roof per Fig 27.3-6 - Wind Dir 0 Deg:

= 108.0 mph
= IV
= ASD
= Ch 30 Pt 5
= True
= False
= 0.000 ft
= Mean Ht
= False
= False
= Open
=2.0 :12
= Lowest
= 11.815 ft
= 18.068 ft
= Obstructed
= 900.000 ft
= 1.000
= 0.650
= 0.2000
0.85
15.000 ft
0.228
427.057 ft
35.333 ft
0.930
0.888
0.850
11.815 ft
11.815 ft
0.849
1.000
0.85
+0.00
0.00
0.60
1.000
12.93 pstf



12

In = 0.00256°K, *K, *Ky*K *V**LF [Eq 26.10-1] = 12.93 psf

MWFRS Wind Pressures per Fig 27.3-6 on Troughed Free Roof - Wind Dir 0 Deg
All wind pressures include a Load Factor (LF) of 0.6

Load Case Cnw Cnl Pnw Pnl
psf psf

Load Case A -1.495-0.500-16.43-5.49
Load Case B-0.822-0.800 -9.03-8.79

Notes:
Pnw = Pressure on windward portion of roof: qu*Ge*(C,,) [Eq 27.3-2]
Pnl = Pressure On Leeward portion Of roof: gp*Ge*(C,;) [Egq 27.3-2]

All wind pressures include a Load Factor (LF) of 0.6
e Positive Pressures Act TOWARD Surface and Negative Pressures Act AWAY from Surface

Wind Pressures on Open Building Troughed Free Roof per Fig 27.3-7 - Wind Dir 90 Deg:

9n = 0.00256¢K,*K, *Kq*K *V?*LF [Eq 26.10-1] = 12.93 psf

MWFRS Wind Pressures per Fig 27.3-7 - Wind 90 Deg
All wind pressures include a Load Factor (LF) of 0.6

Roof Var Start End CnA CnB Pressure Pressure
Dist Dist PnA PnB
ft ft psf psf
Roof 0.00011.815-1.2000.500 -13.19 5.49
Roof 11.81523.630-0.9000.500 -9.89 5.49
Roof 23.63035.333-0.6000.300 -6.59 3.30

Notes Roof Pressures:
Start = Start Dist from Windward Edge End = End Dist from Windward Edge
CnA = Cn for Load Case A CnB = Cn for Load Case B
PnA = qh-G-(CnA) [Eq 27.3-2] PnB = qh-G-(CnB) [Eq 27.3-2]
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e Positive Pressures Act TOWARD Surface and Negative Pressures Act AWAY from Surface

Wind Pressures on Open Building Troughed Free Roof per Fig 27.3-6 - Wind Dir 180 Deg:

9h

Theta
LHD

aj

= 0.00256¢K,*K, *Kq*K *VZ*LEF [Eq 26.10-1]

= 12.93 psf

MWFRS Wind Pressures per Fig 27.3-6 on Troughed Free Roof - Wind Dir 180 Deg
All wind pressures include a Load Factor (LF) of 0.6

Load Case Cnw Cnl Pnw Pnl
psf psf
Load Case A-1.495-0.500-16.43-5.49
Load Case B-0.822-0.800 -9.03-8.79
Notes:
Pnw = Pressure on windward portion of roof: qh'G'(Chw) [Eq 27.3-2]
Pnl = Pressure On Leeward portion Of roof: qp°Ge*(C,;) [Egq 27.3-2]

All wind pressures include a Load Factor (LF) of 0.6

e Positive Pressures Act TOWARD Surface and Negative Pressures Act AWAY from Surface

Components And Cladding (C&C) Wind Loads per Ch 30 Pt 5:

e e

< 10° 06> 10°

A

of 0

v

ELEVATION

Elevation from Grade to Top of Structure = 11.815 ft
2.01-(15/zg)2/‘X [Tbl 26.10-1] = 0.849
No Topographic feature specified = 1.000
Load Factor based upon ASD Design = 0.60
0.002564K, *K,, *Kq*Ko*V *LF [Eq 26.10-1] = 12.93 psf
Roof Slope = 9.46 Deg
Least Horizontal Dimension: Min (B, L) = 18.068 ft
Min(0.1<LHD, 0.4<h) = 1.807 ft
Max (a;, 0.04<LHD, 3 ft [0.9 m]) = 3.000 ft
Wind Pressures for C&C per Ch 30 Pt 5
All wind pressures include a Load Factor (LF) of 0.6
Description Width Span Area 1/3 Reference Zone Cn Cn P P
Rule Figure Pos Neg Pos Neg
ft ft ft psf psf
Panel 2.750 5.12514.094 No 30.7-3 10.500-1.4955.49-16.43
Panel 5.250 5.12526.906 No 30.7-3 20.800-2.243 8.79|-24.65
Panel 2.708 5.12513.879 No 30.7-3 30.800-2.243 8.79]-24.65




c = Net Pressure Coefficient from Ch 30 Pt 5|p = Pressure: gn*GeC, [Eq 30.7-1]

n



MecaWind v2475

Calculations Prepared by:

Date: Oct 20,
File Location:

General:

Wind Load Stan
Exposure Class
Structure Type
MWFRS Analysis
Dynamic Type o

2025
Current Project Not Saved

dard = ASCE 7-16
ification =C

= Building
Method =Ch 27 pt 1
f Structure = Rigid

Reset Advanced Options to Default Val = Defaults

ues
Show Base Reactions in Output = None

Base Elevation Of Structure = 0.000 ft
Topographic Effects = None
Override the Gust Factor G = False
Building:

Roof Type = Troughed
Help = Help on Roof Type = Help
Slope = Slope of Roof = 9.46 Deg
EHt = Lowest height of Roof = 11.062 ft
RHt = Roof Highest Height = 12.568 ft
D = Length Along Ridge = 35.333 ft
Exposure Constants [Tbl 26.11-1]:

a = 3-s Gust-speed exponent = 9.500

a4 = Reciprocol of o = 0.105

o, = Mean hourly Wind-Speed Exponent = 0.154

c = Turbulence Intensity Factor = 0.200

Gust Factor Calculation for Wind:

[Wind Dir 0 Deg]

www.mecaenterprises.com
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South Entrance - Clear

Basic Wind Speed

Risk Category

Design Basis for Wind Pressures
C&C Analysis Method

Show Advanced Options

Simple Diaphragm Building

Altitude above Sea Level
MWFRS Pressure Elevations
Override Directionality Factor Ky

Override Minimum Pressure

Enclosure Classification

Pitch = Pitch of Roof

HtEnt = Height Entry Type

H = Mean Roof Height

L = Width Normal to Ridge

Flow Wind Flow Method

= Nominal Ht of Boundary Layer

Z
g
b = 3 sec gust speed factor
b, = Mean hourly Windspeed Exponent
€

= Integral Length Scale Exponent

*Gust Factor Category I Rigid Structures - Simplified Method*
Simplified: For Rigid Structures can use 0.85

Gy =

*Gust Factor Category II Rigid Structures - Complete Analysis*

Equiv Struc Height: Max(0.6+h, Z

min)

Turbulence Intensity: c-(33/Zm)1/6

[Eq 26.11-1]

Turbulence Integral Length Scale: l-(Zm/33)E [Eg 26.11-9]
Building Width Width Normal to Wind Direction

[1/(1+0.63+ [ (B+h) /L,,1%-%%) 1% [Eq 26.11-8]
Detailed: 0.925¢[(1+1.7+g4*T,;°0)/ (1+1.7+g,*I,)] [Eq 26.11-6]

*Gust Factor Used in Analysis*

G =

+GCp; =
LF =

Ke =

dp =

Gust Factor: Min(Gy, G,)

Main Wind Force Resisting System (MWFRS) Wind Calculations per Ch 27 Ptl:

Mean structure height

Elevation from Grade to Top of Structure

2.01-(15/Zg)2/‘X [Tbl 26.10-1]
No Topographic feature specified

Wind Directionality Factor per Tbl 26.6-1

Open Positive Internal Pressure Tbl 26.13-1

Open Negative Internal Pressure Tbl 26.13-1

Load Factor based upon ASD Design

Ground Elev Factor [Tbl 26.9-1]

0.00256+Ky, *K,, *Ky*K *V?*LF [Eq 26.10-1]

Wind Pressures on Open Building Troughed Free Roof per Fig 27.3-6 - Wind Dir 0 Deg:

= 108.0 mph
= IV
= ASD
= Ch 30 Pt 5
= True
= False
= 0.000 ft
= Mean Ht
= False
= False
= Open
=2.0 :12
= Lowest
= 11.815 ft
= 18.068 ft
= Clear
= 900.000 ft
= 1.000
= 0.650
= 0.2000
0.85
15.000 ft
0.228
427.057 ft
35.333 ft
0.930
0.888
0.850
11.815 ft
11.815 ft
0.849
1.000
0.85
+0.00
0.00
0.60
1.000
12.93 pstf
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In = 0.00256%K; *K, *Kq*Ko*V *LF [Eq 26.10-1] = 12.93 psf

MWFRS Wind Pressures per Fig 27.3-6 on Troughed Free Roof - Wind Dir 0 Deg
All wind pressures include a Load Factor (LF) of 0.6

Load Case Cnw Cnl Pnw Pnl

psf psf
Load Case A-1.1000.326-12.09 3.58
Load Case B-0.1221.174 -1.34112.90

Notes:
Pnw = Pressure on windward portion of roof: qu*Ge*(C,,) [Eq 27.3-2]
Pnl = Pressure On Leeward portion Of roof: gp*Ge*(C,;) [Egq 27.3-2]

All wind pressures include a Load Factor (LF) of 0.6
e Positive Pressures Act TOWARD Surface and Negative Pressures Act AWAY from Surface

Wind Pressures on Open Building Troughed Free Roof per Fig 27.3-7 - Wind Dir 90 Deg:

dn = 0.00256¢K, *K,, *Ky*K,*V>*LF [Eq 26.10-1] = 12.93 psf

MWFRS Wind Pressures per Fig 27.3-7 - Wind 90 Deg
All wind pressures include a Load Factor (LF) of 0.6

Roof Var Start End CnA CnB Pressure Pressure
Dist Dist PnA PnB
ft ft psf psf
Roof 0.00011.815-0.8000.800 -8.79 8.79
Roof 11.81523.630-0.6000.500 -6.59 5.49
Roof 23.63035.333-0.3000.300 -3.30 3.30

Notes Roof Pressures:
Start = Start Dist from Windward Edge End = End Dist from Windward Edge
CnA = Cn for Load Case A CnB = Cn for Load Case B
PnA = qh-G-(CnA) [Eq 27.3-2] PnB = qh-G-(CnB) [Eq 27.3-2]
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e Positive Pressures Act TOWARD Surface and Negative Pressures Act AWAY from Surface

Wind Pressures on Open Building Troughed Free Roof per Fig 27.3-6 - Wind Dir 180 Deg:

9h

Theta
LHD

aj

= 0.00256¢K,*K, *Kq*K *VZ*LEF [Eq 26.10-1]

= 12.93 psf

MWFRS Wind Pressures per Fig 27.3-6 on Troughed Free Roof - Wind Dir 180 Deg
All wind pressures include a Load Factor (LF) of 0.6

Load Case Cnw Cnl Pnw Pnl
psf psf
Load Case A-1.1000.326-12.09 3.58
Load Case B-0.1221.174 -1.3412.90
Notes:
Pnw = Pressure on windward portion of roof: qgu°Ge*(C,,) [Eq 27.3-2]
Pnl = Pressure On Leeward portion Of roof: qp°Ge*(C,;) [Egq 27.3-2]

All wind pressures include a Load Factor (LF) of 0.6

e Positive Pressures Act TOWARD Surface and Negative Pressures Act AWAY from Surface

Components And Cladding (C&C) Wind Loads per Ch 30 Pt 5:

& L >
« d
of 0
h
< 10° 06> 10°
ELEVATION
Elevation from Grade to Top of Structure = 11.815 ft
2.01-(15/zg)2/‘X [Tbl 26.10-1] = 0.849
No Topographic feature specified = 1.000
Load Factor based upon ASD Design = 0.60
0.002564K, *K,, *Kq*Ko*V *LF [Eq 26.10-1] = 12.93 psf
Roof Slope = 9.46 Deg
Least Horizontal Dimension: Min (B, L) = 18.068 ft
Min(0.1<LHD, 0.4<h) = 1.807 ft
Max (a;, 0.04<LHD, 3 ft [0.9 m]) = 3.000 ft
Wind Pressures for C&C per Ch 30 Pt 5
All wind pressures include a Load Factor (LF) of 0.6
Description Width Span Area 1/3 Reference Zone Cn Cn P P
Rule Figure Pos Neg Pos Neg
ft ft ft psf psf
Panel 2.750 5.12514.094 No 30.7-3 11.174-1.10012.90-12.09
Panel 5.250 5.12526.906 No 30.7-3 21.774-1.70019.49|-18.68
Panel 2.708 5.125/13.879 No 30.7-3 31.774-1.700|19.49|-18.68




c = Net Pressure Coefficient from Ch 30 Pt 5|p = Pressure: gn*GeC, [Eq 30.7-1]

n



Client: Lacey Glass Job #: - ,
Job Name: |Puyallup Public Safety Building Date:] 10/23/2025
Location: |Puyallup, WA Designed by: CMN
South Entrance
Bracket to Seel
Uplift Loading : Actual Load = 780 # =29 psf x 5.125' x 5.25'
Allowable = 5/8" stud screw to attach Bracket to Steel
Quantity = 1 - (1) @ each bracket
Tension / Withdrawal Capacity (Ib)= 2414 #
Total Tension / Withdrawal Capacity (Ib)= 2414 #
Actual -
Allowable - 0.32
Panel Fixture
Uplift Loading : Actual Load = 225 # =29 psf x 3'-7.875" x 2'-1.5"
Allowable = HSFEX14BS Fixture
Quantity = 1 - (1) fixture at each panel corner
Tension / Withdrawal Capacity (Ib)= 592 #
Total Tension / Withdrawal Capacity (Ib)= 592 #
Actual _
Allowable - 0.38
Soider Fitting
Uplift Loading : Actual Load = 225 # =29 psf x 3'-7.875" x 2'-1.5" (per arm in fitting)
AIIowat_)Ie = Spider fitting
Quantity = 1 - (1) arm
Tension / Withdrawal Capacity (Ib)= 942 #
Total Tension / Withdrawal Capacity (Ib)= 942 #
Actual _
Allowable B 8:24
Gravity Loading : Actual Load = 381 # = 46 psf x 3'-7.875" x 2'-1.5" (per arm in fitting)
AIIowat_)Ie = Spider fitting
Quantity = 1 - (1) arm
Tension / Withdrawal Capacity (Ib)= 942 #
Total Tension / Withdrawal Capacity (Ib)= 942 #
Actual - 0.40

Allowable




Client: Lacey Glass Job #: - .
Job Name: |Puyallup Public Safety Building Date:] 10/23/2025
Location: [Puyallup, WA Designed by: CMN
West Entrance
Bracket to Sedl
Uplift Loading : Actual Load = 652 # =29 psf x 4'-3" x 5'-3.5"

Allowable = 5/8" stud screw to attach Bracket to Steel

Quantity = 1
Tension / Withdrawal Capacity (Ib)= 2414

Total Tension / Withdrawal Capacity (Ib)= 2414
Actual
Allowable 027
Panel Fixture
Uplift Loading : Actual Load = 225

- (1) @ each bracket
#
#

# =29 psf x 3'-7.875" x 2'-1.5"

Allowable = HSFEX14BS Fixture

Quantity = 1
Tension / Withdrawal Capacity (Ib)= 592
Total Tension / Withdrawal Capacity (Ib)= 592

Actual

Allowable - 0.39

Spider Fitting

Actual Load = 225

Uplift Loading :
Allowable = Spider Fitting
Quantity = 1
Tension / Withdrawal Capacity (Ib)= 942

Total Tension / Withdrawal Capacity (Ib)= 942
Actual _
Allowable - 0.24
Gravity Loading : Actual Load = 357

Allowable = Spider Fitting
Quantity = 1
Tension / Withdrawal Capacity (Ib)= 942
Total Tension / Withdrawal Capacity (Ib)= 942

Actual

Allowable - 0.39

- (1) fixture at each panel corner
#
#

# =29 psf x 3'-7.875" x 2'-1.5" (per arm in fitting)

-(1) arm
#
#

# = 46 psf x 3'-7.875" x 2'-1.5" (per arm in fitting)

-(1) arm
#
#




Client: Lacey Glass Job #:

Job Name: |Puyallup Public Safety Building Date:] 10/23/2025
Location: |Puyallup, WA Designed by: CMN
Load Sample
Bracket to Sedl
Uplift Loading : Actual Load = 449 # =29 psf x 4-6" x 3'-5.1325"
Allowable = 5/8" stud screw to attach Bracket to Steel
Quantity = 1 - (1) @ each bracket
Tension / Withdrawal Capacity (Ib)= 2414 #
Total Tension / Withdrawal Capacity (Ib)= 2414 #
Actual -
Allowable - 019
Panel Fixture
Uplift Loading : Actual Load = 449 # =29 psf x 4'-6" x 3'-5.1325"
Allowable = HSFEX14BS Fixture
Quantity = 1 - (1) fixture at each panel corner
Tension / Withdrawal Capacity (Ib)= 592 #
Total Tension / Withdrawal Capacity (Ib)= 592 #
Actual _
Allowable - .76
Spider Fitting
Uplift Loading : Actual Load = 449 # =29 psf x 4'-6" x 3'-5.1325"
Allowable = Spider Fitting
Quantity = 1 - (1) arm
Tension / Withdrawal Capacity (Ib)= 942 #
Total Tension / Withdrawal Capacity (Ib)= 942 #
Actual _
Allowable - 048
Gravity Loading : Actual Load = 713 # =46 psf x 4'-6" x 3'-5.1325"
Allowable = Spider Fitting
Quantity = 1 - (1) arm
Tension / Withdrawal Capacity (Ib)= 942 #
Total Tension / Withdrawal Capacity (Ib)= 942 #
Actual _ 076

Allowable —




7 % 0.5119" x [%Jr 0.57735n(0.5591" — 0.5119")]

Thread engagement of dissimilar materials Loy =] XL, if] >1

Ags X tensile strength external thread material

Agn X tensile strength internal thread material

1
Ags = T Xn X Lg X Kpmay [%"’ 0.57735(Esmin — Knmax)]

1
Ags = m x11 x0.348" x 0.5119" m+ 0.57735(0.5591" — 0.5119")] = 0.4476 in?

1
Asp = m Xn X Lg X Egpin [%‘I' 0.57735(Esmin — Knmax)]

1
Agp, = m X 11 x0.348" x 0.5591" m+ 0.57735(0.5591" — 0.5119")] = 0.4889 in?

_0.4476in* x 70000 psi
"~ 0.4889in? x 62000 psi

Lo, = 1.03 x 0.348" = 0.359"

Thickness of steel member = 0.375 in

Tensile yielding of connecting elements
_EA4, _ (30,000 psi)(0.224 in?)

n="q 167 = 4024 lbs
Rn = nominal strength
Fy = specified min. yield stress = 30,000 psi (screws)
Ag=  gQrossarea  =1r(0.534)2/4 =0.224 in?

Q (ASD) = 1.67

Client: Lacey Glass Job #: o
Job Name: |Puyallup Public Safety Building Date:] 7/17/2017
Location:  |Puyallup, WA Designed by: CMN
Thread Engagement (HSS members)
A X2
L, = 1
T X Knmax [7 +0.57735n(Espin — Knmax)]
Fsu = min tensile strength of screw material
Fnu = min tensile strength of internal thread material
Ast = tensile stress area
d = nom. diameter
E = pitch diameter =d-0.649p
p= p|tCh
n = number of threads per inch
G = thread allowance
Tes = pitch diameter tolerance
Knmax = max minor diameter of the internal thread
Esmin = Min pitch diameter of the external thread
Fsu = 70000 pSI
Fnu = 62000 psi
At= 1(0.534)2/4 =0.224in?
d= 0.625
E = 0.625 - (0.649 x 0.091) = 0.566 in
n= 11 TPI
p= 11 TPI =1"/11 TPl =0.091in (course thread)
G= 0.0017 in (2A thread class)
Tes = 0.0055 in (2A thread class)
Knmax = 0.5119 in (course thread)
Epax = E — G = 0.566" — 0.0017" = 0.5646" Esmin = Emax = Tes = 0.5646" — 0.0055" = 0.5591"
0.224 in? x 2 B
L, = = 0.348




Tensile rupture of connecitng elements 23

_ EA, (70,000 psi)(0.19 in?)

Ry, ) 500 = 6650 lbs
Rn = nominal strength
Fu = ultimate yield stress = 70,000 psi (screws)
Ae = eftective net area = 0.85Ag =0.85(11(0.534)2 / 4) = 0.190 in?
Q (ASD) = 2.00

Shear yielding of the element
_ 0.6F,Ag4y _ 0.6(30,000 psi)(0.224 in?)

= 2414 lbs — Controls shear

n Q 1.50
Rn = nominal strength
Fy = specified min. yield stress = 30,000 psi (screws)
Ag = gross area subjet to shear =T1(0.534)2/ 4 = 0.224 in?
Q (ASD) = 1.50

Shear rupture of the element
_ 0.6F, Ay, 0.6(70,000 psi)(0.19 in?)

n = ) = 500 = 3990 lbs
Rn = nominal strength
Fu = ultimate yield stress = 70,000 psi (screws)
Anv = net area subject to shear = 0.85(17(0.534)2 / 4) = 0.190 in?
Q (ASD) = 2.00

Internal thread strength

F=S, x A

F = nominal thread strength
Su = shear strength of tapped material
Ats = cross-sectional area which shear occurs

Ats= 1 L, Demin % 4+ 0.57735(Dgmin — Enmax) when shear occurs at the roots of the thread
Dsmin = min. major dia. of external threads
Enmax = max. pitch dia. of internal threads
n = thread per inch
Le = length of thread engagement

Dsmin = 06112 |n

Enmax = 05646 |n
n= 11 TPI

Le = 0.359 in

Su = 0.6(62000 psi)  =37200 psi

1
As = m(11)(0.359 in) (0.6112 in) san 0.57735(0.6112 in — 0.5646 in) | = 0.5443 in?

Fe (37200 psi)(0.5443 in?)

200 =10123.9 lbs

Pull-out strength
Pnot = 0.85tchu2

Pnot = nominal pull-out strength (resistance) of sheet per screw
tc = lesser of depth of penetration or thickness
d = nominal screw diameter
Fu2 = tensile strength of member not in contact with screw head or washer
Q (ASD) = 3.00

P,,r = 0.85(0.359 in)(0.625 in)(62000 psi) = 11824.6 lbs

Poor 11824.6lbs
Pattow = 5+ = ———5—— = 39415 lbs




7 % 0.5119" x [%Jr 0.57735n(0.5591" — 0.5119")]

Spider fittings and scews are of similar materials, Le = 0.348"

Embedment into spider fitting = 1.0 in

Tensile yielding of connecting elements
_EA4, _ (30,000 psi)(0.224 in?)

n="q 167 = 4024 lbs

Rn = nominal strength
Fy = specified min. yield stress = 30,000 psi (screws)
Ag = gross area  =1(0.534)2/4 =0.224 in?

Q (ASD) = 1.67

Tensile rupture of connecitng elements
EA, (70,000 psi)(0.19 in?)
R, ) 200 6650 lbs

Rn = nominal strength
Fu = ultimate yield stress = 70,000 psi (screws)
Ae = €ftective net area = 0.85Ag = 0.85(11(0.534)2 / 4) = 0.190 in?

Q (ASD) = 2.00

Shear yielding of the element
_ 0.6F,Agy _ 0.6(30,000 psi)(0.224 in?)

R, ") 150 2414 lbs - Controls shear
Rn = nominal strength
Fy = specified min. yield stress = 30,000 psi (screws)
Ag = gross area subjet to shear =1(0.534)2/ 4 = 0.224 in?

Q (ASD) = 1.50

Client: Lacey Glass Job #: o
Job Name: |Puyallup Public Safety Building Date:] 7/17/2017
Location:  |Puyallup, WA Designed by: CMN
Thread Engagement (spider fittings)
A X2
L, = 1
T X Kpmax [7 + 0-57735n(Esmin - Knmax)]
Fsu = min tensile strength of screw material
Fnu = min tensile strength of internal thread material
Ast = tensile stress area
d = nom. diameter
E = pitch diameter =d-0.649p
p= p|tCh
n = number of threads per inch
G = thread allowance
Tes = pitch diameter tolerance
Knmax = max minor diameter of the internal thread
Esmin = Min pitch diameter of the external thread
Fsu = 70000 psi
Fnu = 70000 psi
At= 1(0.534)2/4 =0.224in?
d= 0.625
E = 0.625 - (0.649 x 0.091) = 0.566 in
n= 11 TPI
p= 11 TPI =1"/11 TPl =0.091in (course thread)
G= 0.0017 in (2A thread class)
Tes = 0.0055 in (2A thread class)
Knmax = 0.5119 in (course thread)
Epax = E — G = 0.566" — 0.0017" = 0.5646" Esmin = Emax = Tes = 0.5646" — 0.0055" = 0.5591"
0.224 in? x 2 B
L, = = 0.348




Shear rupture of the element 25
_ 0.6F Ay, 0.6(70,000 psi)(0.19 in?)

n = ) = 500 = 3990 lbs
Rn = nominal strength
Fu = ultimate yield stress = 70,000 psi (screws)
Anv = net area subject to shear = 0.85(11(0.534)2 / 4) = 0.190 in?
Q (ASD) = 2.00

Internal thread strength

F=S, x A

F = nominal thread strength
Su = shear strength of tapped material
Ats = cross-sectional area which shear occurs

Ats= 1 L, Demin % 4+ 0.57735(Dgmin — Enmax) when shear occurs at the roots of the thread
Dsmin = min. major dia. of external threads
Enmax = max. pitch dia. of internal threads
n = thread per inch
Le = length of thread engagement

Dsmin = 06112 |n

Enmax = 05646 |n
n= 11 TPI

Le = 0.359 in

Su = 0.6(30000 psi) = 18000 psi
1
Ay = m(11)(0.359 in)(0.6112 in) m+ 0.57735(0.6112 in — 0.5646 in) | = 0.5443 in?

e (18000 psi)(0.5443 in?)

200 = 4898.7 lbs

Pull-out strength
Pnot = 0.85tchu2

Pnot = nominal pull-out strength (resistance) of sheet per screw
tc = lesser of depth of penetration or thickness
d = nominal screw diameter
Fu2 = tensile strength of member not in contact with screw head or washer
Q (ASD) = 3.00

P,or = 0.85(0.359 in)(0.625 in) (45000 psi) = 8582.3 lbs

Pno:  8582.3 lbs

Pattow = —3~ = ——5—— = 28608 lbs
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Glazing Information Project Details
Edge Supports: 2 Sides Project Name: Puyallup Public Safety Building
Glazing Angle: 5° Location: Puyallup WA
Lite Dimensions: Comments:

Unsupported Length: 64.0 in.
Supported Length: 83.0in.

Glass Construction (Rectangular)

Single Glazed Lite { Fully Tempered }

Interlayer Type: PVB
Outboard Ply Thickness: 3/8in.

Interlayer Thickness: 0.06 in.
Inboard Ply Thickness: 3/8in.
Nominal Thickness: 3/4in.

Short Load Duration, Resistance, and Deflection Data

Load (~ 3 sec.) + Glass Weight: 69.8 psf
Load Resistance: 175 psf
Approximate center of glass deflection: 0.55 in.

Long Load Duration, Resistance, and Deflection Data

Load (~ 30 days) + Glass Weight: 34.6 psf

Load Resistance: 131 psf

Approximate center of glass deflection: 0.27 in.
Conclusion

Based on your design information, the load resistance is greater than or equal to
the specified loading.

Statement of Compliance

Procedures followed in determining the resistance of this window glass are in accordance with ASTM E1300-04.

Disclaimer:
This software can be used to determine the load resistance of specified glass types exposed to uniform lateral loads of short or long duration subject to the following conditions:
- The glass is free of edge and surface damage and has been properly glazed in the opening in conformance with the manufacturer's recommendations.
- Procedures exist to determine load resistance for rectangular glass assemblies that are:
a. Continuously supported along all four edges,
b. Continuously supported along three edges,
c. Continuously supported along two parallel edges, and
d. Continuously supported along one edge.
- The software user has the responsibility of selecting the correct procedures for the required application from the software.
- The stiffness of members supporting any glass edge shall be sufficient that under design load, edge deflections shall not exceed L/175,
where L denotes that length of the supported edge.
- The manufacturer states that the Safety Plus Il 0.090 Polyurethane Large Missile Resistant interlayer is comparable to the PVB interlayer.
- The non-factored load values for laminated glass are representative of test data and calculations performed for an interlayer at a temperature of 50° C (122° F).
For other limiting conditions that may apply, refer to Section 5 of ASTM E1300 and local building codes.

Neither SDG nor GANA guarantees and each disclaims any responsibility for any particular results relating to the use of the Window Glass Design 2004 Software Program.
SDG and GANA disclaim any liability for any personal injury or any loss or damage of any kind, including all indirect, special, or consequential damages and lost profits,
arising out of or relating to the use of the Window Glass Design 2004 Software Program.

Prepared by: on 9/3/2025
P.Zeutenhorst

Window Glass Design 2004 - Version [1.22] Copyright © 2007 SDG, Inc. Page 1 of 1
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23 July 2012
Architectural Railing Division
C.R.Laurence Co., Inc.
2503 E Vernon Ave.
LosAngeles, CA 90058
(T) 800.421.6144
(F) 800.587.7501
www.crlaurence.com

SUBJ STAINLESS STEEL SPIDER FITTINGS
LOAD RATINGS

| have evaluated the strengths of the CRL stainless steel spider fittings in accordance with the
2006 and 2009 International Building Code. The cast stainless steel components conform to
ASTM A 743.

The structural properties and fitting strengths shown in this report are provided for reference
purposes. The Specifier or Engineer-of-Record shall be responsible to determine that the fittings
are appropriate for the application and the design of the supporting structure.

Allowable Load per Arm V(F2+F2+FR)
Contents: Page Fx Fy F; Total resultant load on Fitting
FMH 4-5 135# 135# 491# 1,354#
GRF 6-7 135# 135# 759 1,886#
GRP 8-9 135# 135# 632# 2,528# 412#tota for F, Fy
PMH 10-11 2244 2244 942# 1,237# for unbalanced fittings
2,804# for balanced fittings
PMR 12-13 141# 141# 298# 1,192#
Glass Fittings:
RRF10 14 139# 139# 715# 765#
RSF10 15 135# 135# 715# 742#
HRF14 16 592# 592# 1,430# 1,430#
HSF14 17 592# 592# 1,430# 1,430#

Resultant load = V[Fu2+F,2+F2]

Edward Robison, PE.

EDWARD C. ROBISON, PE
10012 Creviston Dr NW
Gig Harbor, WA 98329
253-858-0855/Fax 253-858-0856 €lrobison@narrows.com
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Signed 07/23/2012
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CAST STAINLESS STEEL STRENGTH: Design yield strength, Fy > 45 ksi used for
calculations based on 0.02% offset at 30 ks and Fy = 70 ksi. Part geometry allows for rapid
strain hardening of the part at the base of the fitting arms so that part yield strength in use
increases to over 45 ksi, For ultimate strength use Fy = 70ksi.

b/t = 0.625/4.24 < 33.9 thus Cy = 3.0, Eo = 28x106 psi, Ezp = 14.45x10° psi (at 30 ksi)

Fyett = Cy* Eao/Eo* Fy = 3¥14.45/28* 30ksi = 46.4 ksi: Use 45 ksi.

SPIDER FITTING NOMENCLATURE

7 YEL X < ;h
% i
ARM
1]

SUPPORT PLATE-
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SPIDER FITTINGS
PMH4

Determine standoft strength:
Loads on anchor screw

M = P*2.5” where P=V or H

Shear onscrew=Z=HorV
C=T=M/(1.75"/2) = P*(2.57/0.875”) =
2.86P

Strength of bolt into support

screw 316 Condition CW ASTM F593-98
size 16mm At = 156.67mm?2 = 0.2428in2
Ay =201.06mm?2 = 0.3116in2
2Tn=0.75*71.2 ksi*0.2428in2 = 12,966#
2V = 0.65*42.8 ksi*0.3116in2 = 8,668#

Moment resistance of connection:

oM = 12,966#*(1.75”/2) = 11,345#”

Ms = gMn/1.6 = 11,345/1.6 = 7,090#”

Vs =@Vn/1.6 = 8,668/1.6 = 5,418#

for typical eccentricity for in plane forces (X or Y) = 5.75”
For vertical load:

Determine service load of standoff from interaction
equation where:

(MIMs)2+(Z/Z5) 2 < 1.0

P=+(H2+V2)=Z and M = 5.75"*P

substituting using P:

(5.75P/7,090) 2 + (P/5,418) 2 = 1 then solving for P

P = {1/[(5.75/7,090) 2 +1/5,4182]}1/2
Pxy =1,202# = maximum load for v(X2+Y?2)

P, = V[7,0902 - (5.75*4*224)2]/3.9375 = 1,237# For unbalanced load

30
Page 10 of 17

Allowable horizontal load based on standoff strength can be taken as the same as vertical load.

Check bending strength of stud for pure bending:
Applicable t vertical loads only

Z =0.63"3/6 = 0.0417in3

oMn = 0.9%71.2ksi*0.0417in3 = 2,671#”

Check strength of spider fitting arm

horizontal bending strength

Zx = Zy = 1.1875*0.893%/4 = 0.237 in3

Msxy = 8Mn/1.6 = 0.9*0.237*45/1.6 = 5,993#”
Hsxy = 5,993#7/(3.031”) = 1,977#
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PMH (continued)

Z,=0.893*1.1875%/4 = 0.315 in3

Ms; = 8Mn/1.6 = 0.9*0.315*45/1.6 = 7,969#”
Hs; = 7,969#7/(5.585”) = 1,427#

Bending at eyelet to arm:

Z; = 0.5253*0.4722/4 = 0.0293

Ms, = 0.9*0.0293*45ksi/1.6 = 7427#

P, = 742#/(1.575/2) = 942#

Check strength of eyelet attachment to arm for loads in
the glass plane with an offset of 3”.

Offset from glass fitting causes torsion at the eyelet to
arm

b=0.5253";=c=0.472"; a.=0.213

Tmax = Fyabc? = 45ksi*0.213*0.5253*0.4722 = 1,122"#
Pax = Pay = (1,122/1.67)/3” = 224#

Fitting variations:
Same load per arm.
Total allowable load for all configurations is the same.

PMH?2

Same allowable load per arm
1/2 the allowable load per fitting.
Unbalanced load moment strength is same as for

Will always be unbalanced load

PMH3 PMH2V

31
Page 11 of 17
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HSE14BS/PS TYPICAL OF HSFEX14BS

Combination Swivel head
Mount to spider fitting

Fitting strength:

M14 threaded rod 316 Stainless steel

Shear strength:

A =115.44mm2 = 0.1789in2

Ay = 153.94mm?2 = 0.2386in?2

2V = 0.65*0.238in2*42.8 ksi = 6,621#

9Th =0.75*0.1789in2*71.2 ksi = 9,553#

Strength of swivel ball joint: Shear failure around socket rim:
aVn = 0.85*42ksi*0.95*0.59”*7*0.18”= 11,315#

For typical installation

oMn = 0.9%9,553#*0.55” = 4,713#” (based on rod in tension couple)
or for pure bending in rod:

Z =0.55"3/6 = 0.0277in3

gMpn = 0.9*%71.2ksi*0.0277in3 = 1,777#”

for typical eccentricity = 1/4”+3/8” = 0.625

Pn=1,777#7/0.625” = 2,843#

Determine allowable load

(M/Ms)+(21Zs) <1.2

Typical will be L = 200# or W = 350# and D = 100#

Py =1.6%200+1.2*100 = 440# or 1.6*350#+1.2*100 = 680#
My = 680#*0.625” = 425#”

combined:

(680#/6,621#)+(425#/1,777#72 = 0.34 < 1.2 okay

Fx=Fy =1,777/3 = 592#

JRENGTH OF COUNTERSUNK FITTIN
failure of bearing ring:
= 0NG5*(3/167*1.4375"*1*25 k

b= 13.76k

Check for glass stress:
o = Pn/(0.5t*1.4375
Using maximum.ffom abowe with 1/2” glass:
o =1,252/(0.5*0.5*1.4375m) = 1,110 psi

Bearing area:
< (3/16)2*1.43757t = 0.847 in2

FITTING REQUIRES TEMPERED GLASS
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Reli-A-Pak ® Bolt, Nut, & Gasket Sets by Reliable Fasteners, Inc.

18-8 Stainless Steel (AISI 304-SS)

18-8 stainless steel is the most popular type of stainless used in the production of
fasteners. This stainless steel is composed of approximately 18% chromium and
8% nickel, thus the name 18-8. The term 18-8 is used interchangeably when
referring to 300 series stainless steel. It characterizes fasteners made from 302,
303, 304, and 305 stainless steel, among others. All of these grades have good
strength and corrosion resistance. There is little overall difference in corrosion
resistance among these grades, but slight differences in chemical composition
can make certain grades more resistant than others against particular chemicals
or atmospheres. The most common grade of 18-8 stainless steel is 304.

AISI 316 Stainless Steel
The next level of stainless steel commonly used in fastener production is grade
316, which contains an addition of 2% to 4% molybdenum that gives it an
improved resistance to corrosion in a wide range of environments. Compared to
grade 304, grade 316 stainless steel has a higher resistance to pitting and
crevice corrosion in chloride environments. 316 stainless steel also maintains its
strength at higher temperatures than 18-8.

Dimensional Mechanical Properties
Properties Cold Formed Hot Formed
18-8 & | Head & Body Dimensions to 100-125 Tensile, ksi 70 min
316 SS | ANSI/ASME B18.2.1 55-75 Yield, ksi 30 min
Bolts B100 Rockwell B70 min
Thread Dimensions to ANSI / Hardness
ASME B1.1 Class 2A fit 30 Elongation % 30 min
40 Reduction 40 min
Thread Length to ANSI / ASME of Area %
B18.2.1 minimum — actual thread | 2.0 max Magnetic 2.0 max
length may be longer Permeability
18-8 & | Thickness & Width Across Flats 100-125 Tensile, ksi
316 SS | to ANSI/ASME B18.2.2 55-75 Yield, ksi
Nuts B100 Rockwell
Thread Dimensions to ANSI / Hardness
ASME B1.1 Class 2B fit 30 Elongation %
40 Reduction
of Area %
2.0 max Magnetic
Permeability

This is only a partial description of these specifications, and should not be used as the only source of data.
For complete and up to date information, consult the current version of the specification.

RELI-A-PAK® is aregistered trademark of Reliable Fasteners, Inc.






