10 April 2014
C.R.Laurence Co., Inc.
2503 E Vernon Ave.
Los Angeles, CA 90058
(T) 800.421.6144
(F) 800.587.7501
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, 2009 and 2012 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+F«?)
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# 1,2374# for unbalanced fittings
2,804# for balanced fittings
PMR 12-13 141# 141# 298# 1,192#
Glass Fittings:
RRF10 14 139# 139# T15# T65#
RSF10 15 135# 135# 7T15# T423#
HRF14 16 592# 592# 1430# 1,430#
HSF14 17 592# 592# 1430# 1,430#
HSFEX14 18 T10# T710# 1,324# 1,500#

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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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

7 YEL X LR
X

ARM

SUPPORT PLATE- J

X and Y are loads in glass plane - typically dead load for vertical glass and in plane seismic
loads.

Z represents loads perpendicular to the glass face. - Wind load and out of plane seismic loads for
all glass orientations. All gravity loads for horizontal glass.

For sloped glass gravity loads must be resolved into the in plane and perpendicular components.
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FMH 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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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+#
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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 18

1-38

-

4- 34"

(120 mm)
| 2-3F 2-38 |
(60 mm) | (60 mm)
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GRP (continued) : 1;53;:& e
Moment resistance of connection: 2-3/8" '
For horizontal loads: i
oM, = 0.9%9,553#%(1.3757/2) = 5,910#” {

M; = 6My/1.6 = 5,910/1.6 = 3,694#” 2-3/8°
Vs =gVi/1.6 =6,621/1.6 = 4,138# e 3516

(84.9 mm)

2.3/8°
(60 mm) -

I

Check bending strength of stud for pure bending: w . -

) ) 1-3/8 5/
Applicable t vertical loads only (35 mm) . (16 mm}
7 =0.5573/6 =0.0277in3 [13‘;?];“? T (35 mm) e i
¢M, = 0.9%71 .2ksi*0.0277in3 = 1,777#” - r tlhﬁ'ﬂg :
for typical eccentricity = 1 3/16” = 1.1875” {16 mm) | " IS
P, =1,777#/1.1875" = 1,496# e
Determine allowable load:
Psv = 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:

/ WE
28 {10 mm

e

; 'B — - " £ 1 >
{10 mm) | 19146 !
- (40 mm)
il i GRP2V
) m) E—
(16 mm) e 1t o "‘?"W_, e
M4 E P |
 J/ (e

# 434" (120 mm) ¥ “ & o’ GRP2

-
. -3 . .1.\&,
£ 1-38" f 1-a18 — {60 mm) - L o b ]
{35 mm) (35 mm) h “ !
| TS—_—
(60 mm)
-
G - 516°
28 5 {16 mm)
{10 mm) (16 mm)
M14 t 1-8/16
{40 mm)
M4 1-916" (40 mm)
GRPI (single arm) GRPIL

FOR GRP FITTING LIMIT TOTAL LOAD ON A SINGLE ARM TO 460# AND 935#
TOTAL ON THE FULL FITTING.
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PMH SPIDER FITTINGS

PMH4

Determine standoff strength:

Loads on anchor screw

M =P*2.5” where P=V or H

Shear on screw=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 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.
PMH2

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

78
(22 mm) 78

(23 mm)
£

K)
i
01-0186"
(@40 mm)
7-7/8°

(2[![] mm)

1/
(12 mm)

0/16"
(14.5 mm)

L

B13/16"
(@20 mm)

PMH3

21-916"
(@40 mm)

'

.

12"
(1Z2m

M

3-15/16"
(100 mm)

7/8
(23 mm)

e

T-7/8"

(200 mm)

1316
(@20 mmy)

PMH2V

=IRy=1

@1316"
(620 mm)

3-15/16"
(100 mm}
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(12 mm) —

1-3/16°
(30 mm) +—

2-3/4

1 ‘-(mmmyl

ml

A
1-15M186"

T 50 mm)

7-7/8"
(200 mm)

K
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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:

4/10/14 Page 12 of 18
m
1-9M16"°
ERE (A0 mmyj = T
1 { -39
B8l e TOUORE A
1316 3%
(20 mm) (10 mm)
?'?I'IH.
{200 mim}
1-3i8° 21316
{35 mm) | (@20 mm)
-8
(11 mm) (200 mm)
T 1 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
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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
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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
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RSF10BS/PS

Combination Swivel head
Mount to spider fitting I  —
H i!ii]li e i‘
|%‘ m

Fitting strength:
M10 threaded rod 316 Stainless steel cap Mount
Shear strength: (Standard hale through glass)
A¢=57.99mm? = 0.0899in?
Ay =78.54mm?2 = 0.1217in2
6Vn=0.65%0.1217in2*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# L1116
For typical installation ’ g
. . ap mount glass fabrication
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/Ms)+(Z/Zs) <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#
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: _ _ |
GVn = 0.65%(3/167%0.93757%71%25 ksi = 8.97k i :
I' a

Check for glass stress:

o = Py/(0.5t*0.6875m) = Pn/(1.08t) ~Flush Mount _
. . . (Countersunk hole in glass)

Using maximum from above with 3/8” glass:

o0 =906#/(1.08*%0.375) = 2236 psi Dg:ﬁs

",

Bearing area: >
A= (1/4)*13/16t = 0.638 in2 o ——
FITTING REQUIRES TEMPERED GLASS =55 —

1-1/16"
(27 mm)

Fush mount glass fabrication
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HRF14BS/PS
Fixed head
Mount to spider fitting

Fitting strength:

M14 threaded rod 316 Stainless steel
Shear strength:

A¢=115.44mm? = 0.1789in?

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 threads into cap

6V = 0.85%57ksi*0.797*0.25"= 9,569#

For typical installation

4/10/14
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i

Cap Mount
(Standard hﬂle through glass)

= =

1-TNe
(36 mm)
Cap mount glass fabrication

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

or for pure bending in rod:

7 =0.55"3/6 =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/Ms)+HZ/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#

STRENGTH OF COUNTERSUNK FITTING:
Check failure of bearing ring:

6V, =0.65%(3/167%1.4375"*m*25 ksi = 13.76k
Will not control

Check for glass stress:

o = Pn/(0.5t*1.4375m)

Using maximum from above with 1/2” glass:
o =1,252/(0.5¥0.5%1.4375m) = 1,110 psi

Bearing area:
A =(3/16)2*%1.4375m = 0.847 in?

FITTING REQUIRES TEMPERED GLASS

¥

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

Flush mount glass fabrication
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HSF14BS/PS
Combination Swivel head

Mount to spider fitting ,
I | X g ‘

Fitting strength: paviee I S

M14 threaded rod 316 Stainless steel -

Shear strength: Cap 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#

STRENGTH OF COUNTERSUNK FITTING: i ! o '
Check failure of bearing ring: ! = , l — f3
6Vn=0.65%(3/16"*%1.4375"*m*25 ksi = 13.76k
Will not control Flush Mount
(Countersunk hole in glass)
Check for glass stress: Dﬁﬁgﬂ___
o = Po/(0.5t%1.4375m) 7l enniie.
Using maximum from above with 1/2” glass: & (458 mm) | /

o =1,252/(0.5%0.5%1.4375m) = 1,110 psi — —

. -TNe
Bearing area: |';.ﬁfn'llﬁ1'|

A =(3/16)2*%1.4375nt = 0.847 in?

Flush mount glass fabrication

FITTING REQUIRES TEMPERED GLASS
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HSFEX14BS
Combination Swivel head
Mount to spider fitting

Fitting strength:

M14 threaded rod 316 Stainless steel

Shear strength:

A¢=115.44mm? = 0.1789in?

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:

@V, = 0.85%42ksi*0.95%0.59”*m*0.187= 11,315#

For typical installation

@M, = 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 = 1/4”+3/8” = 0.625
Pn=1,777#7/0.625" = 2 843#

Determine allowable load

M/M)+(Z/Zs) < 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#”) = 0.34 < 1.0 okay

Maximum shear load V when T = 0.2%6,621# = 1,324#
Va=(1,7777#/2.5”)/2 = 355# at T, = 1,324/2 = 662#

Maximum glass thickness 7/8”.
Maximum thickness of supporting material 1”.

FITTING REQUIRES TEMPERED GLASS

15/16" [24]
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= M14X2.0

4 5/16" [109.4]
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