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Project: Carvart Interior Glass Guardrail Design

Subject: Summary Table of Guardrail Design Index No.

Date: 02/15/2021

Job. No.

Job Description

This worksheet is for the stress/deflection summary table of the guardrail glass panel with varied width,height and
thickness for Carvart Glass product. ( highlighted in green is the recommendation, see next pages)

Notes

1. laminated full tempered glass guardrail with varied thickness and height are checked stress and deflection with
different type of interlayer material (SGP and PVB).

2. only interior guardrail glass panel is checked with 50 pounds force pier linear foot or minimum 200 pounds
force live load is applied at top of glass panel per NYC building code 2014 Edition.

3. effective thickness method for laminated glass panel is used per ASTM E1300-16 considering the load duration
time and temperature.

4. maximum 6 ksi allowable tension stress in glass panelis used per NYC building code 2014 edition chapter 24.
5. no direct code requirement on the glass guardrail deflection check under live load, based on engineering
judgement, one (1) inch deflection is set as the limit of deflection. note that the deflection limit may varies per
specific project specification. so the calculated deflection is listed for reference purpose,

6. for stress and deflection check, cantilever length with fix support at finished floor is used.

7. structural silicone stress is checked.

8. with this report with glass shoe strength test report, which is provided by the third party.

9. concrete anchor design is provided as a sample, not direct design for specific project, contractor engineer of
project shall be responsible for final anchor/screw design.
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Project: Carvart Interior Glass Guardrail Design
Subject: Summary Table of Guardrail Design Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

Table 1: Live load Stress/Deflection of laminated 43" high glass guardrail

43" high Guardrail free
standing panel width 4 ft (min.) 3 ft 2ft

ao

LL Glass LL
- LL Glass LL Glass | LL Glass N LL Glass
Laminated Glass N deflecti| Glass N
- Stress |deflection| Stress deflection
thickness on Stress .
(inches)

(ksi) = | (inches)y** | (ks1) | (§chesy| (ksi)

174" FT + 0.06" SGP
interlayer + 1/4" FT 4.50 1.16 - - - -
(total thickness: 9/16')
1/4" FT + 0.06" PVB
interlayer + 1/4" FT - - - - - -
(total thickness: 9/16™)
5/16™ FT + 0.06" SGP
interlayer + 5/16" FT
(total thickness:
11/716™)
5/16™ FT + 0.06" PVB
interlayer + 5/16" FT
(total thickness:
11/16)
3/8" FT + 0.06" SGP
interlayer + 3/8" FT
(total thickness:
13/16")
3/8" FT + 0.06" PVB
interlayer + 3/8" FT
(total thickness:
13/16)
1/2" FT + 0.06" SGP
interlayer + 1/2" FT
(total thickness:
17/16")
1/2" FT + 0.06" PVB
interlayer + 1/2" FT
(total thickness:
17/16)

2.65 0.52 3.58 0.71 5.58 1.19

4.79 1.73 - - - -

1.85 0.30 2.48 0.40 3.69 0.59

3.41 1.04 4.80 1.50 - -

1.09 0.13 1.46 0.18 2.32 0.32

2.07 0.49 2.88 0.69 4.62 1.15
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Project: Carvart Interior Glass Guardrail Design
Subject: Summary Table of Guardrail Design Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

Table 2: Live load Stress/Deflection of laminated 55" high glass guardrail

55" high Guardrail free
standing panel width 4 ft (min.) 3 ft 2ft

ao

LL Glass LL
- LL Glass | LL Glass | LL Glass - LL Glass
Laminated Glass N deflecti| Glass N
R Stress [deflection]| Stress deflection
thickness on Stress _
(inches)

(ksi) = | (inchesy** | (ks1) | (jrches)| (ksi)

174" FT + 0.06" SGP
interlayer + 1/4" FT 5.7 2.37 - - - -
(total thickness: 9/16™)
1/4™ FT + 0.06" PVB
interlayer + 1/4"™ FT - - - - - -
(total thickness: 9/16")
5/16" FT + 0.06" SGP
interlayer + 5/16" FT
(total thickness:
11/16')
5/16" FT + 0.06" PVB
interlayer + 5/16" FT
(total thickness:
11/16')
3/8" FT + 0.06" SGP
interlayer + 3/8" FT
(total thickness:
13/16)
3/8" FT + 0.06" PVB
interlayer + 3/8" FT
(total thickness:
13/16')
1/2" FT + 0.06" SGP
interlayer + 1/2" FT
(total thickness:
17/16')
1/72" FT + 0.06" PVB
interlayer + 1/2" FT
(total thickness:
17/16)

3.37 1.06 4.57 1.48 - -

5.86 3.36 - - - -

2.35 0.61 3.17 0.84 4.89 1.37

4.19 2.03 - - - -

1.39 0.28 1.87 0.38 2.96 0.66

2.56 0.97 3.68 1.45 5.9 2.39
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Project: Carvart Interior Glass Guardrail Design
Subject: Summary Table of Guardrail Design Index No.
Designed by:J. W Job. No
Date: 02/15/2021

Table 3: Live Load Stress/Deflection of laminated 72" high glass quardrail

72" high Guardrail panel

_ i 4 ft (min.) 3 ft 2ft
free standing width (ft)

LL Glass LL
_ LL Glass | LL Glass | LL Glass N LL Glass
Laminated Glass _ deflecti| Glass -
R Stress deflection| Stress deflection
thickness on Stress R
(inches)

(ksi) = | (inchesy* | (kst) | 4. chesy| (ksi)

3/8" FT + 0.06" SGP
interlayer + 3/8" FT
(total thickness:
13/716')

3/8" FT + 0.06" PVB
interlayer + 3/8" FT
(total thickness:
13/16')

1/2" FT + 0.06" SGP
interlayer + 1/2" FT
(total thickness:
17/16')

172" FT + 0.06" PVB
interlayer + 1/2" FT
(total thickness:
17/16')

3.06 1.36 4.13 1.87 - -

1.81 0.61 2.44 0.83 3.86 1.46

3.34 2.14 4.8 3.2 - -

Notes

* max. allowable stress in full tempered glass is 6 ksi. Engineer's recommendation is highlighted in green color.

** No specific deflection limit per NYC Building Code 2014 edition. Maximum 1 inches is recommended based on
engineer judgement.

*** stress/deflection is calculated under 50 pif or 200 Ibf concentrated live load applied at top of guardrail, with load
duration 24 hours.

**** effective thickness method is applied for laminated full tempered glass with SGP and PVB interlayer per ASTM
E1300-16.
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Project: Carvart Interior Glass Guardrail Design

Subject: Summary Table of Guardrail Design Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

Recommended Concrete Anchor:

Recommended anchor for glassRAILING>PLAN: A. Side Mount:

1. 1/2" diameter HILITI KWIK BOLT TZ (KB-TZ) carbon steel anchor with minimum 3.75" concrete embedment @
12" max. spacing with minimum 2.5" concrete edge distance.

2. applicable to 43" high glass guardrail with minimum 4 ft wide.

Recommended anchor for glassRAILING>PLAN: B. Etended:

1. 3/8" diameter HILITI KWIK BOLT TZ (KB-TZ) carbon steel anchor with minimum 2.5" concrete embedment @
16" max. spacing with minimum 2.5" concrete edge distance.

2. applicable to 43" high glass guardrail with minimum 4 ft wide.
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Project: Carvart Interior Glass Guardrail Design
Subject: Summary Table of Guardrail Design Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

Appendix:

Stress/Deflection check
& Silicone, Anchor design
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

Job Description

This worksheet is for the structural design of the 43" high glass guardrail with varied thickness for Carvart Glass
product: glassRAILINGS > PLAN. the following items are Included:

1. Constants.

2. glass quardrail live load

3. 13/16" thick glass panel (4ft wide)
4. 11/16" thick glass panel (4ft wide)
5. 9/16" thick glass panel (4ft wide)

6. 17/16" thick glass panel (4ft wide)
7. 13/16" thick glass panel (3ft wide)
8. 11/16" thick glass panel (3ft wide)
9. 17/16" thick glass panel (3ft wide)
10. 9/16" thick glass panel (3ft wide)
11. 11/16" thick glass panel (2ft wide)
12. 13/16" thick glass panel (2ft wide)
13. 17/16" thick glass panel (2ft wide)

Design Notes and Results

1.) the scope of work: glass panel strength/deflection design,
2.) No strength check of existing structure or sybstrate or items by others are in the scope of work.

3.) work this design with glass railing product.

References

1.) AISC steel construction Manual. 15th Edition

2.) NYC building construction Code. 2014

3.) ACI 318-14 Chapter 17

4.) ASTM E1300-16: Standard Practice for Determining load Resistance of Glass in Buildings
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Index No.
Job. No.

glassRAILINGS>PLAN

Project: Carvart Interior Glass Guardrail Design
Date: 02/15/2021

Subject: 43" high Guardrail (PLAN) Check

Designed by:J. W
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1. Constants
fe := 2500psi Design Compressive Strength of
concrete (assumed)

Vglass := 160pcf Density of glass

Ysti := 490pcf Density of Steel

1.2 Dead Load (DC)

3 1 .
Heightgjass := 78in + zin + 43in + Zin =10.17ft max. glass panel height
Widthgass := 48in = 4.00ft yypical glass panel width
) _ ﬂ . max. Glass panel thickness (for
glass_max -y n dead load calculatin purpose)
Hguardrail := 43in + %in = 3.60ft height of glass guardrail (top of guardrail

to finished floor)

Glass panel Dead Load:

DLgIasspaneI = 1-1'\fglass'Heighthass'tglass_max'Widthglass = 633.72 Ibf
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

2.1. Live Load (interior glass panel)

the following live load is applied on the interior glass guardrail:

guardrail railing: 50 plf in any direction applied on top of guardrail, or 200 Ibf concentrated live load

Woanel_design := 48in = 4.00ft design panel width for Live load

Vglass_applied := Max(50pIf-Woane design » 2001bf) = 200.00 Ibf

. max. bending moment at cener of
Mglass_applied = Vglass_applied '(ngafdfa“) = 8.85-kip-in structural silicone below the floor

2.2 lateral Load (applicable to glass panel, not for guardrail )

the following lateral load is applied on the infill of glass panel:

lateral load of 5 psf applied normal to the panels on the full extent of the solid vertical
surface.

lateral load on glass panel

UL ateral := Spsf (not for guardrail)
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

3.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(3/8" FT + 0.06" Interlayer +3/8" FT ) total thickness: 13/16", Panel width: 4 ft

h4 := 0.355in
h, := 0.355in
1. .
h, := —in = 0.06-in
16

Eglass = 10399Ksi
GsGP_wind ‘= 3828psi

GSGP_LL = 8686pS|

GpvB_wind == 63.8psi

GPVB_LL = 639p$|

glass minimum thickness of nominal 3/8" thick

glass minimum thickness of nominal 3/8" thick

interlayer thickness

glass Young's modulus of elasticity

interlayer complex shear modulus for 35/122 F
degree for SGP interlayer for wind load

interlayer complex shear modulus for 1 hour /86 F
degree for SGP interlayer for live load

interlayer complex shear modulus for 35/122 F
degree for PVB interlayer for wind load

interlayer complex shear modulus for 1 hour/86 F
degree for PVB interlayer for live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

G value reference:

https://iwww.trosifol.com/glass-calculator/?no_cache=1&tx_glasscalculator_calculator%5Baction%5
D=showCase1&tx_glasscalculator_calculator%5Bcontroller%5D=Start&cHash=0a59bd8a690a14650

01bfbc556618a00

hs = 0.5:(hq + hy) + hy, = 0.42:in

hs'h1
het = - 0.21-in
h1 + h2
hs-hy
hgo == =0.21-in
s2 h1 + h2

Iy := hy-hgy? + hy-hgy? = 0.03.in°

a:= min(Heightg|ass,Widthg|ass) =48.00-in

1
Lwind_sGP = =0.89
- Eglass'ls'hv
1+ 9.6

2 2
Gsap wing'hs @

1
FLL_SGP = =0.95

Eglass.'ls'hv
1+ 9.6

2 2
Gsgp LL'hs @

1

3 3 3
hef_w = (h—] + h2 + 12'Fwind_SGP'|s> = 0.748:in

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

3 0.5

h et w 0.760-]
1_ef_o_wind = =Vu. -In
- hy + 2-T'wind_sep-hs2

1
3 . 3 3
hef_LL = (h1 + h2 + 12'PLL_SGP'|S) =0.761-in

0.5
3
Pef L
h1 ef o LL == e = 0.767-in
- hi + 2-I'_sep-hs2
1
| W = =012
wind_PVB Eglass ] |s ] hv
1+9.6- > 2
Gpve_wind'hs @
1
I = =012
HPVE Eglass : |s ' hv
1+ 9.6

2 2
Gpyg_LL hs a

1

3
3 3 .
hef_w_pvb = (h1 + h2 + 12'Fwind_PVB'|s) =0.510-in

3 0.5

h hef_w_pvb 05741
1_ef o_wind_pvb = =0. -in
7 hy + 2-Tying_pva-hs2

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6 (for
PVB)

effective thickness of glass for stress check
under wind load (for PVB)
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1
3 . . :
3 3 , effective glass thickness for deflection under
het LL_PvB := (h1 +hy+ 12‘FLL_PVB"3> =0.511:in LL load. ASTM E1300-16 Eq. X9.6 (for PVB)
3 0.5
h . Pef LL_PVB 0.574.-in effective thickness of glass for stress check
1_ef o LL_PVB'= =U.o/4-
_ef o LL_ hy + 2-T pys-hez under LL load (for PVB)

3.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

Average Modulus of Rupture for fully

Fr:= 24ksi tempered glass

Typical glass allowable bending

r 1
Oglass_allowable = 7~ = 6.00-ksi stress, where factor 4 is the Safety

Factor
3
Pef LL 4 moment of inertia of glass panel for
IgIass_LL_deflection_SGP = 12 'Wpanel_design =1.77-in deflection check under LL
2 .
. N1 ef o LL .3 Section modulus of one glass panel
Sglass_LL_stress ‘= T 6 “Woanel_design = 4-70-in for stress check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

Mglass_applied Applied bending stress in glass

Oapplied_LL = s - 1.84 ksi under live load
glass_LL_stress

CheCkgIass_stress_SGP = ["OoK " if Oapplied_LL < Oglass_allowable
"NG II" otherwise CheCkgIass_stress_SGP ="OoK "
3
) et LL_PVB 4 moment of inertia of glass panel for
IgIass_LL_deerction_PVB = 12 'Wpanel_design =0.53:in deflection check under LL (for PVB )
2 .
s _ N1 ef o LL PVB W 263 3 Section modulus of one glass panel
glass_LL_stress_PVB ‘= 6 "Wpanel_design = £-99-1N for stress check under LL (for PVB)
_ Mgass_applied 398 ks Applied bending stress in glass
Tapplied_LL_PVB = = 9.20-KSl under live load (for PVB)

S glass_LL_stress_PVB

CheCkgIass_stress_PVB = ["OK!I" if Oapplied_LL_PVB < Oglass_allowable

"NG !I" otherwise

CheCkgIass_stress_PVB ="oK!I"
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.

Job

. No.

3.3 Glass deflection Check (SGP interlayer)

Note:

NYC building code 2014 edition has no limit/requirement for guardrail deflection under design live load

3
(50 plf'WpaneI_design) “Hguardrail

3 Eglass : IgIass._LL_deﬂection_SGP

AL glass_SGP_50plf ==

3
2001bf- ngardrail

AL glass_SGP_200Ibf ==
3 Eglass ) Iglass_LL_deﬂection_SGP

3.2 Glass deflection of glass guardrail wuth PVB interlayer

= 0.29:in

= 0.29:in

3
S0pIf-Wpanel_designHguardrail

AL glass_PVB_50plf := = 0.97-in

3 Eglass ’ IgIass_LL_deﬂection_PVB

3
2001bf- ngardrail

AL glass_PVB_200Ibf ‘=
3 Eglass : IgIass_LL_deﬂection_PVB

=0.97-in

glass deflection (with SGP interlayer)
under 50 plff live load

glass deflection (with SGP interlayer)
under 200 Ibf concentrated live load

glass deflection (with PVB interlayer)
under 50 plff live load

glass deflection (with PVB interlayer)
under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

4.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(5/16" FT + 0.06" Interlayer +5/16" FT ) : total thickness: 11/16", Panel width: 4 ft

hy_1:= 0.292in
hy 1 := 0.292in

1
hy 1= —in = 0.06-in
17 16

hs 1:= 0.5:(hq 1 + hy 4) + h, 4= 0.35-in

o hs 1-hq 1 018

4= ————— =0.18:in

°- hy 4 +ho 4

o hs 1-h2 1 018
5 = ————=— = 0.18:in
> hy 4 +ho 4

2 2 .3
|S_1 = h1_1'h32_1 + h2_1 'hs1_1 = 0.02-in

a1 := min(Heightgiass » Wpanel_design) = 48.00-in

1
Lwind_sGP_1:= =0.91
B - Eglass : |s_1 'hv_1
1+ 9.6-

2 2
Gsap wind'hs 1 a1

glass minimum thickness of nominal 5/16"
thick

glass minimum thickness of hominal 5/16" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.

Designed by:J. W Job. No.

Date: 02/15/2021

1
' sep 1= =0.93
- - Eglass'ls'hv_1
1+ 9.6-

2
Gsgp LL'hs 1 a4

1

3
3 3 .
Pef w_1:= (h1_1 +hy 1+ 12'Fwind_SGP_1'|s_1) = 0.629-in

3 0.5

hef_w_1

N1 ef o wind_1:=
- hy 1+ 2-Twind_seP_1-Ns2_1

1
3

3 3 .
e LL_1:= (h1_1 +hy 1 + 12‘FLL_SGP_1'|S_1) =0.634:in

3 0.5
i Pef LL_1 0.640-in
1 ef o LL_ 1= o .
SO hi 1+ 2T sep_1-hs2_1
. B 1 =0.14
wind_PVB_1 -~ Eglass'ls 1-hy 4 o
1+ 96 — 5
GpvB_wind'hs 1 a1
- 1 0.14
LL_PVB_1 = o
- - Eglassls_1-hy_1
1+96- 2 2

Gpve L hs 1 @y

= 0.638-in

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1
3 . . .
a 3 3 ) 3 . effective glass thickness for deflection under
Nef_w_pvb_1 = (hu +ho 47+ 12 Dwing pve_1ls 1) =0432:n i 164 ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h . Pef w_pvb_1 0.485-in effective thickness of glass for stress check
1_ef o_wind_pvb_1-= = U . .
G h1 1+ 2-Tying pve_1-hs2 1 under wind load (for PVB)
1
3

3 3 . effective glass thickness for deflection under
Nef 1L PvB_1:= (hu +hy "+ 12Ty pye 1 "5_1) =0.432:n || 5ad. ASTM E1300-16 Eq. X9.6 (for PVB)

3 0.5

Pef LL_PVB 1 effective thickness of glass for stress check

Ny ef o LL PVB 1:= = 0.485-in
_ef o LL_PVB_ hy 1+ 2-TL pvs_1-Ne2 1 under LL load (for PVB)

4.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

3
Pef LL_1 4 moment of inertia of glass panel for
IgIass_LL_deerction_SGP_1 = 12 'Wpanel_design =1.02in deflection check under LL
2 .
. N1 ef o LL_1 .3 Section modulus of one glass panel
Sglass_LL_stress_1 = 6 “Woanel_design = 3-27-in for stress check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

M .
glass_applied .
Oapplied LL 1= % = 2.64-ksi

SgIass_LL_stress_1

CheCkgIass_stress_SGP_1 = ["Ok!" if Oapplied_LL_1 < Oglass_allowable
"NG !I" otherwise
3
Ref LL PVB_ 1 4
lglass_LL_deflection_PVB_1 = T panel_design = 0.32-in
2
N1 ef o LL_PVB 1 3
SgIass_LL_s;tress_PVB_1 = 6 'Wpanel_design =1.89-in

I\/Iglass_applied .
Oapplied_LL_PVB_1 = = 4.59-ksi
SgIass_LL_stress_PVB_1

Applied bending stress in glass
under live load

Checkgass stress_ sap 1 = "Ok !I"

moment of inertia of glass panel for
deflection check under LL (for PVB )

Section modulus of one glass panel
for stress check under LL (for PVB)

Applied bending stress in glass
under live load (for PVB)

CheCkgIass_stress_PVB_1 = |"OK!" if Oapplied_LL_PVB_1 < Oglass_allowable

"NG !!" otherwise

CheCkgIass_stress_PVB_1 ="OK!I"
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

4.3 Glass deflection Check (SGP interlayer)

Note:
NYC building code 2014 edition has no limit/requirement for guardrail deflection under design live load

3
(Soplf'wpanel_design) 'ngardrail glass deflection (With SGP interlayer)

ALL = = 0.51-in .
_glass_SGP_50plf_1 under 50 pff live load
3 Eglass : IgIass._LL_defIection_SGP_1 P

3
200Ibf-Hgyardrai glass deflection (with SGP interlayer)

AL = = 0.51:in :
_glass_SGP_200Ibf_1 nder 200 Ibf concentr live |
3'Eglass'|gIass_LL_deerction_SGP_1 under 200 of concentrated ive load

4.4 Glass deflection of glass guardrail with PVB interlayer

3
50p|f'WpaneI_design 'ngardrail glass deflection (With PVB interlayer)

AL = =1.61-in :
_glass_PVB_50plf_1 nder If live |
3'Eglass'|gIass_LL_deerction_PVB_1 under 50 piffive load

3
200Ibf-Hgyardrail glass deflection (with PVB interlayer)

ALl = =1.61-in ;
_glass_PVB_200Ibf_1 nder 200 Ibf concentr live |
3'Eglass'IgIass_LL_deﬂection_PVB_1 under 200 Ibf co trated ive load
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

5.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(1/4" FT + 0.06" Interlayer +1/4" FT ) : total thickness: 9/16" , Panel width: 4 ft

Nyuty= 0-219in
Na,1= 0.219in

1
h, 4:= —in = 0.06-in
MV 16

heui= 0.5(h1 1+ hy 4) + h, 4= 0.28:in

Mg Mot o 14
= —— = _ 0.14-in
hy 4 +ho 4

Mzt Pothot o 14
== _ 0.14-in
hy 4 +ho 4

|$ 1 = h1_1 ~h32_12 + h2_1 'hs1_12 =0.01 -in3

;= min(Heightgiass » Wpanel design) = 48.00-in

1

L WAGASGRAAN= =0.93
Eglass : |s_1 'hv_1

1+ 9.6- >
Gsap wind'hs 1 a1

glass minimum thickness of nominal 1/4" thick

glass minimum thickness of nominal 1/4" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1

L SGRAN = =0.89
Eglass : Is'hv_1
1+ 9.6-

2
Gsgp L hs 1 a4

1

3
R (h1_13 + hz_13 + 12'Fwind_SGP_1'|s_1) = 0.490-in

3 0.5

hef_w_1 .
hd WAL= = 0.495-in
hy 1+ 2-Twind_seP_1-Ns2_1

1
3 3 3
Dot = (h1_1 +hy 1 + 12‘FLL_SGP_1'|5_1) = 0.485-in
3 0.5
h - et 111 ~ 0.492.in
Rl hi 1+ 2T _sep_1-Ns2_1 '
1
o - - 0.18
Eglass ’ Is_1 'hv_1
1+ 9.6- > 2
GpvB_wind'hs_1 a1
1
r - - 0.18

Eglass : Is_1 'hv_1

2 2
Gpve L hs 1 @y

1+ 9.6

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1
3 . . .
a 3 3 ) 3 . effective glass thickness for deflection under
Netuwarvbaty= (hu +ho 47+ 12 Dwing pve_1ls 1) =0.3404In i 164 ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h . Pef w_pvb_1 0.383-in effective thickness of glass for stress check
. = = 0.383.- .
AR AR IR R R h1 1+ 2 Tyind_pve_1-hs2 1 under wind load (for PVB)
1
3 - . .
. 3 3 ) _ . effective glass thickness for deflection under
NotubdesRN B = (hu +ho 4+ 12Ty pvp 17ls 1) =03404n ) o0y ASTM E1300-16 Eq. X9.6 (for PVB)
3 0.5
h . Pef LL_PVB 1 0.383-in effective thickness of glass for stress check
rraRlaFad b R BN = U.0095-
hi 1+ 2T pvs 1-hs2 1 under LL load (for PVB)

5.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

3
| _ Pef LL_1 W — 046-i 4 moment of inertia of glass panel for
aRERAARARURDSAIR N ™ 45 " " panel_design — T n deflection check under LL
2 .
s _ N1 ef o LL 1 W _194. 3 Section modulus of one glass panel
AR Mas BB 6 “"panel design = 1941 for stress check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

Mglass_applied .
Tanpligabsiv= S— = 4.46-ksi

glass_LL_stress_1

w&&lﬁg}m: "Ok " if Oapplied_LL_1 < Oglass_allowable
"NG II" otherwise
3
Ref LL PVB_ 1 4
AatasshloAORRIRORN Bt =~ 15 Vpanel_design = 0.16-In
12
2
N1 ef o LL_PVB 1 3
RIAFS M SRS AR Fadn = 5 ‘Whanel_design = 1-17-In

I\/Iglass_applied

RS bRV Rash = = 7.37 ksi
SgI«'a1ss_LL_stress_PVB_1

Applied bending stress in glass
under live load

Checkgass stress sap 1 = "Ok !I"

moment of inertia of glass panel for
deflection check under LL (for PVB )

Section modulus of one glass panel
for stress check under LL (for PVB)

Applied bending stress in glass
under live load (for PVB)

CheckaassustiassPiBudn= | OK!" if Tapplied LL_PVB 1 < Oglass_allowable

"NG !!" otherwise

CheCkglass_stress_PVB_1 ="NG !II"
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

5.3 Glass deflection Check (SGP interlayer)

Note:
NYC building code 2014 edition has no limit/requirement for guardrail deflection under design live load

3
(Soplf'wpanel_design) 'ngardrail glass deflection (With SGP interlayer)

Rl AR = 1.14in ;
3'Eglass : Iglass_LL_deerction_SGP_1 under 50 plf ive load

3
200Ibf-Hgyardrai glass deflection (with SGP interlayer)

DL olossuSGR AN =1.14-in :
3-Eglasslglass_LL_deflection_SGP_1 under 200 Ibf concentrated live load

5.4 Glass deflection of glass quardrail with PVB interlayer

3
50p|f'WpaneI_design 'ngardrail glass deflection (with PVB interlayer)

ALl olassRMBAS ORI = = 3.29-in :
3'Eglass : IgIass_LL_defIection_PVB_1 under 50 plf ive load

3
2001bf-Hgyardrail glass deflection (with PVB interlayer)

AR 0255 R 2OOURS o =3.29:in i
3-Eglasslglass_LL_deflection_PVB_ 1 under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

6.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(1/2" FT + 0.06" Interlayer +1/2" FT ) : total thickness: 17/16" , Panel width: 4 ft

Ngut= 0-469in
2,1/~ 0.469in

1
h, 4:= —in = 0.06-in
MV 16

heui= 0.5(h1 1 + hy 1) + hy 4= 0.53-in

o hs 1-hq 1 097
ji= ————— = 0.27-in
hy 4 +ho 4

o hs 1-h2 1 097
2= ———— = 0.27-in
hy 4 +ho 4

|$ W= h1_1 ~h32_12 + h2_1 'hs1_12 = 007|n3

;= min(Heightgiass » Wpanel design) = 48.00-in

1

L WAGASGRAAN= =0.86
Eglass : |s_1 'hv_1

1+ 9.6- >
Gsap wind'hs 1 a1

glass minimum thickness of nominal 1/2" thick

glass minimum thickness of nominal 1/2" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1

L SGRAN = =0.97
Eglass : Is'hv_1
1+ 9.6-

2
Gsgp L hs 1 a4

1

3
R (h1_13 + hz_13 + 12'Fwind_SGP_1'|s_1) = 0.961-in

3 0.5

hef_w_1 .
hd WAL= = 0.980-in
hy 1+ 2-Twind_seP_1-Ns2_1

1
3 3 3
Dot = (h1_1 +hy 1 + 12‘FLL_SGP_1'|5_1) = 0.992:in
3 0.5
h - et 111 - 0.996-in
ehaRleodasln hi 1+ 2 sep 1-Ns2 1 '
1
o - - 0.09
Eglass ’ Is_1 'hV_1
1+ 9.6 > 2
GpvB_wind'hs_1 a1
1
r - - 0.09

Eglass : Is_1 'hv_1

2 2
Gpve L hs 1 @y

1+ 9.6

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1
3 . . .
a 3 3 ) 3 . effective glass thickness for deflection under
Netuwarvbaty= (hu +ho 47+ 12 Dwing pve_1ls 1) =0653-In i 16ad. ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h . Pef w_pvb_1 0.734-in effective thickness of glass for stress check
. = =0.734- .
AR AR IR R R h1 1+ 2 Tyind_pve_1-hs2 1 under wind load (for PVB)
1
3 - . .
. 3 3 ) _ . effective glass thickness for deflection under
NotubdesRN B = (hu +ho 4+ 121y pvp 17ls 1) =06534n | 1,04 ASTME1300-16 Eq. X9.6 (for PVB)
3 0.5
h . Pef LL_PVB 1 0.734-in effective thickness of glass for stress check
rraRlaFad b R BN =0.154-
hi 1+ 2T pvs 1-hs2 1 under LL load (for PVB)

6.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

3
| _ Pef LL_1 W — 3.90.i 4 moment of inertia of glass panel for
ARSI RIS R~ " Tpanel_design = = n deflection check under LL
2 .
s _ Ny ef o LL 1 W _794. 3 Section modulus of one glass panel
ABIARR M SRR 6 *"Vpanel_design = /941N for stress check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

Mglass_applied .
Tanpligabsiv= S— = 1.09-ksi

glass_LL_stress_1

w&&lﬁg}m: "OK " if Oapplied_LL_1 = Oglass_allowable
"NG I!" otherwise
3
Ref LL PVB_ 1 4
AatasshloAOlRRIRORN Bt =~ 15 Vpanel_design = 1.12:In
12
2
N1 ef o LL_PVB 1 3
RIAFS M SRS AR Fadn = 5 ‘Whanel_design = 4.31-In

I\/Iglass_applied

RS bRV Rash = =2.01ksi
SgI«'a1ss_LL_stress_PVB_1

Applied bending stress in glass
under live load

CheCkglass_stress_SGP_1 ="OoK!I!"

moment of inertia of glass panel for
deflection check under LL (for PVB )

Section modulus of one glass panel
for stress check under LL (for PVB)

Applied bending stress in glass
under live load (for PVB)

CheckaassustiassaPiBudn= | OK!" if  Oapplied LL_PVB_1 < Tglass_allowable

"NG !!" otherwise

CheCkglass_stress_PVB_1 ="oKI"
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

6.3 Glass deflection Check (SGP interlayer)

Note:
NYC building code 2014 edition has no limit/requirement for guardrail deflection under design live load

3
(Soplf'wpanel_design) 'ngardrail glass deflection (With SGP interlayer)

Rl AR = 0.13:in ;
3'Eglass : IgIass._LL_deerction_SGP_1 under 50 plf ive load

3
200Ibf-Hgyardrai glass deflection (with SGP interlayer)

DL olossuSGR AN =0.13:in .
3-Eglasslglass_LL_deflection_SGP_1 under 200 Ibf concentrated live load

6.4 Glass deflection of glass guardrail with PVB interlayer

3
50p|f'WpaneI_design 'ngardrail glass deflection (with PVB interlayer)

ALl olassRMBAS ORI = = 0.46-in :
3'Eglass : IgIass_LL_defIection_PVB_1 under 50 plf ive load

3
2001bf-Hgyardrail glass deflection (with PVB interlayer)

ARSI RS20 = = 0.46:in i
3-Eglasslglass_LL_deflection_PVB_ 1 under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

7.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(3/8" FT + 0.06" Interlayer +3/8" FT ) total thickness: 13/16", Panel width: 3 ft

le\ém@km%:: 36in = 3.00ft

g, = 0.355in

= 0.355in

hs-hy

heq = =0.21-in
1+ Ny
hs'h2

hsa = =0.21-in
1+ hy

Is,= hy-hg” + hy-hgi® = 0.03:in°

.= min(Heightgass » Wpanel_design) = 36.00-in

1
AWIRRASGRY = =082
Eglass : Is'hv
1+ 9.6

2 2
Gsap wing'hs @

glass minimum thickness of nominal 3/8" thick

glass minimum thickness of nominal 3/8" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Page 26 of 60




Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1
DL SGRA= =0.91
Eglass'ls'hv
1+ 9.6

2 2
Gsgp LL'hs @

1

3
Mot = (h13 Fhy 12-rwind_SGp-|S> - 0.732-in

3 0.5

N toctaind l 0.751 ]
o= =0.751-in
hy + 2-Twind_sep-hs2

1
3 3 3
Nefulloi= (h1 +hy + 12'PLL_SGP'ls) = 0.753-in

0.5
3
Nyt et 1L 0.763i
= = 0.763-in
hi + 2-I'_sep-hs2
1
AwindaR¥n = =007
Eglass'ls'hv
1+ 9.6 )
GpvB wind'hs @
1
DL RVB = =0.07
Eglass'ls'hv
1+ 9.6

2 2
Gpyg_LL hs @

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1

3 . . .
—(n3 3 ) 3 : effective glass thickness for deflection under
Netsavis = (h1 *hg" 4+ 12-Twing_pvsls) = 0.487in wind load. ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h _ Pef w_pvb _ 0.548.i effective thickness of glass for stress check
PRI ™ | ) o T 4 pvB-heo = -o%en under wind load (for PVB)

1
3 . . .
. 3 3 ) 3 . effective glass thickness for deflection under
RetublnsR¥BA= (h1 +hy +12.T pvels) =0.487:in LL load. ASTM E1300-16 Eq. X9.6 (for PVB)
3 0.5
h _ Pef LL_PVvB — 0.548. effective thickness of glass for stress check
Tl P AT B n under LL load (for PVB)

7.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

3

| ~het W _ 108 moment of inertia of glass panel for
IR I ARIARCURDSRGR — 4o " panel_design T T n deflection check under LL

h ’ Section modulus of one g |

Mol ~ 3 ection modulus of one glass pane
RS 6 “Whanel_design = 3.49-in for stress check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

 Mgiass_applied 0 48 ks Applied bending stress in glass
RarRlissabos= g —— —— = £40KS] under live load

glass_LL_stress

m&b\g}mm%:: "OK!M" if  oapplied LL < Oglass_allowable
"NG II" otherwise CheCkglass_stress_SGP ="OoK "
3
| _ het LL_pvB W — 0.35.i 4 moment of inertia of glass panel for
Nl ARIRCURRNBA =~ 15 'panel design = U-99°IN deflection check under LL (for PVB )
2 .

S _ N1 ef o LL PVB W 180 3 Section modulus of one glass panel
AR M SARSS BN~ 6 "Wpanel_design = 1.6U-IN for stress check under LL (for PVB)

_ Mgass_applied 4.80 ks Applied bending stress in glass

RanplighakbsRUBN ™ g = 4.00Ksl under live load (for PVB)

glass_LL_stress_PVB

Checkaassastrassupyg= | "OK!" if  Tapplied LL_PVB < Oglass_allowable

"NG !I" otherwise

CheCkglass_stress_PVB ="oK!I"
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.

Job

. No.

7.3 Glass deflection Check (SGP interlayer)

Note:

NYC building code 2014 edition has no limit/requirement for guardrail deflection under design live load

3
A ~ (50p|f'Wpanel_design)'ngardrail — 0.30-in
3 Eglass : IgIass._LL_deerction_SGP
3
A 20OIbf'ngardraiI 0.40-in
3 Eglass ) Iglass_LL_deﬂection_SGP

7.4 Glass deflection of glass guardrail wuth PVB interlayer

3
S0pIf-Wpanel_designHguardrail

PTG
3E

glass”’ IgIass_LL_deﬂection_PVB

3
2001bf- ngardrail

=1.12:in

= 1.50-in

AR BI85 RN 200U
3E

glass”’ IgIass_LL_deﬂection_PVB

glass deflection (with SGP interlayer)
under 50 plff live load

glass deflection (with SGP interlayer)
under 200 Ibf concentrated live load

glass deflection (with PVB interlayer)
under 50 plff live load

glass deflection (with PVB interlayer)
under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design

Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

8.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(5/16" FT + 0.06" Interlayer +5/16" FT ) : total thickness: 11/16", Panel width: 3 ft

le\ém@km%:: 36in = 3.00ft

heui= 0.5(h1 1+ hy 4) + h, 4= 0.35:in
hs_1-hq_4

hSJ == 0.18-in
hy 4 +ho 4

o hs 1-h2 1 018
2u4= ———— = 0.18:in
hy 4 +ho 4

|$ W= h1_1 ~h32_12 + h2_1 'hs1_12 = 002|n3

a.:= min(Heightgiass » Wpanel design) = 36.00-in

1

AR R =
Eglass : |s_1 'hv_1
1+9.6-

Gsap wind'hs 1 a1

glass minimum thickness of nominal 5/16"
thick

glass minimum thickness of hominal 5/16" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1

r - - 0.88
Eglass : Is'hv_1
1+ 9.6- > o
Gsgp LL'hs 1 a4
1
3 3 3
R (h1_1 +hy 1+ 12'Fwind_SGP_1'|s_1) = 0.618-in
0.5
3
hef_w_1 .
h ) = =0.631-in
okl hy 1+ 2-Twind_seP_1-Ns2_1
1
3 3 3
Dol = (h1_1 +hy 47+ 12‘FLL_SGP_1'|S_1) = 0.624:in
3 0.5
h - Mt L - 0.635-in
Rl hi 1+ 2T sep_1-Ns2_1 '
1
r - - 0.08

Eglass ' Is_1 'hv_1

1+ 9.6 > o
GpvB wind'hs 1~ a1

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1

L RVBAA = =0.08 Shear transfer coefficient for Live load
1+96. Eglass'ls_1'|']2v_1 -
Gpve L hs 1 ay
1
3 . . .
. 3 3 ) 3 . effective glass thickness for deflection under
Netuwarvbaty= (hu +ho 17+ 12 Dwing pve_1ls 1) =0408-n 1604 ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h . Pef w_pvb_1 0.460-in effective thickness of glass for stress check
. = = 0.460- .
AR AR IR R R h1 1+ 2-Tyind_pve_1-hs2 1 under wind load (for PVB)
1
3 - . .
B 3 3 ) _ . effective glass thickness for deflection under
NethboM Bt (hu +hy "+ 12T pvp 1°ls 1) =04084n )| |04 ASTM E1300-16 Eq. X9.6 (for PVB)
3 0.5
h . Pef LL_PVB_1 0.460-in effective thickness of glass for stress check
= = . .
mAaRlaReibadRNBAY ™~ | 11+ 2T pvs 1-hs2 1 under LL load (for PVB)

8.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

| . Pef LL_1 W 0.73:i 4 moment of inertia of glass panel for
Gashlo IOARGIRRS @RI~ 5 ! 'panel_design = U £ deflection check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

2
N1 ef o LL 1 3

RS ISR S = 6 “Woanel_design = 242-in

IVlglass_applied .
Tanpligabsiv= S— = 3.58-ksi

glass_LL_stress_1

CheckaiassustiassaSGRuN "OK II"

"NG I!" otherwise

3
Pef LL_PVB_1 4

Aok ARG B = T 45 Wpanel_design = 0.20-In

2
N1 ef o LL_PVB 1

RS SEES SRV Basdn = 5 “Woanel_design = 1.27-in

Mg lied
ge%s appe — 6.80-ksi

T applied RVRAIA™
SgI«'a1ss_LL_stress_PVB_1

CheckaassustiassPiBauii= | Ok !!"

"NG I!" otherwise

if Oapplied_LL_1 = Oglass_allowable

3

Section modulus of one glass panel
for stress check under LL

Applied bending stress in glass
under live load

CheCkglass_stress_SGP_1 ="OoK!II"

moment of inertia of glass panel for
deflection check under LL (for PVB )

Section modulus of one glass panel
for stress check under LL (for PVB)

Applied bending stress in glass
under live load (for PVB)

if  Oapplied LL_PVB_1 < Oglass_allowable

CheCkglass_stress_PVB_1 ="NG !I"
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

8.3 Glass deflection Check (SGP interlayer)

Note:
NYC building code 2014 edition has no limit/requirement for guardrail deflection under design live load

3
(Soplf'wpanel_design) 'ngardrail glass deflection (With SGP interlayer)

Rnslos AR = 0.53-in ;
3'Eglass : IgIass._LL_deerction_SGP_1 under 50 plf ive load

3
200Ibf-Hgyardrai glass deflection (with SGP interlayer)

DL olossuSGR AN =0.71-in :
3-Eglasslglass_LL_deflection_SGP_1 under 200 Ibf concentrated live load

8.4 Glass deflection of glass guardrail with PVB interlayer

3
50p|f'WpaneI_design 'ngardrail glass deflection (with PVB interlayer)

Rnslos i RN BASORn =1.90-in -
3'Eglass : IgIass_LL_defIection_PVB_1 under 50 plf ive load

3
2001bf-Hgyardrail glass deflection (with PVB interlayer)

ARSI RS20 = = 2.54+in i
3-Eglasslglass_LL_deflection_PVB_ 1 under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

9.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(1/2" FT + 0.06" Interlayer +1/2" FT ) : total thickness: 17/16" , Panel width: 3 ft

le\ém@km%:: 36in = 3.00ft

Ngut= 0-469in

ha,4= 0.469in
h L in = 0.06-i
= —In = 0.Uo:-In
AAAA 16
heui= 0.5(h1 1+ hy 4) + hy 4= 0.53-in
hs_1-hq_4

hSJ == 0.27-in
hy 4 +ho 4

o hs 1-h2 1 097
2= ———— = 0.27-in
hy 4+ ho 4

|$ W= h1_1 ~h32_12 + h2_1 'hs1_12 = 007|n3

a.:= min(Heightgiass » Wpanel design) = 36.00-in

1

L WAGASGRAAN= =0.77
Eglass : |s_1 'hv_1
1+ 9.6

2
Gsap wind'hs 1 a1

glass minimum thickness of nominal 1/2" thick

glass minimum thickness of nominal 1/2" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load

per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1

L sSGRAN = =0.94
Eglass : Is'hv_1
1+ 9.6-

2
Gsgp LL'hs 1 a4

1

3
R (h1_13 + hz_13 + 12'Fwind_SGP_1'|s_1) = 0.936-in

3 0.5

hef_w_1 .
hd WAL= = 0.966-in
hy 1+ 2-Twind_seP_1-Ns2_1

1
3 3 3
Dot = (h1_1 +hy 1 + 12‘FLL_SGP_1'|5_1) = 0.985-in
3 0.5
h - et 111 - 0.993-in
ehaRleodasln hi 1+ 2 sep 1-Ns2 1 '
1
o - - 0.05
Eglass ’ Is_1 'hv_1
1+ 9.6 > 2
GpvB_wind'hs_1 a1
1
r - - 0.05

Eglass : Is_1 'hv_1
1+9.6-

2 2
Gpve L hs 1 @y

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1
3 . . .
a 3 3 ) 3 . effective glass thickness for deflection under
Netuwarvbaty= (hu +ho 47+ 12 Dwing pve_1ls 1) =0629-In i 1504 ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h . Pef w_pvb_1 0.707-in effective thickness of glass for stress check
i = = . . .
AR AR IR R R h1 1+ 2-Tyind_pve_1-hs2 1 under wind load (for PVB)
1
3 - . .
. 3 3 ) _ . effective glass thickness for deflection under
NotubdesRN B = (hu +ho o+ 121y pvp 17ls 1) =06294n | 150y ASTME1300-16 Eq. X9.6 (for PVB)
3 0.5
h . Pef LL_PVB 1 0.707-in effective thickness of glass for stress check
= = . .
mAaRlRaibadRNBAY ™~ | 11+ 2T pvs 1-hs2 1 under LL load (for PVB)

9.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

| _ Pef LL_1 W 287 4 moment of inertia of glass panel for
ARSI RIS R~ " Tpanel_design = - n deflection check under LL

2 .
s _ Ny ef o LL 1 W 5911 3 Section modulus of one glass panel
ABIARR M SRR 6 ~"Vpanel_design = ©-1IN for stress check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

Mglass_applied .
Tanpligabsiv= S— = 1.46-ksi

glass_LL_stress_1

w&&lﬁg}m: "Ok " if Oapplied_LL_1 < Oglass_allowable
"NG II" otherwise
3
Pef LL PVB_ 1 4
AatasshloAolRRIRORN Bt =~ 15 Vpanel_design = 0.75-In
12
2
N1 ef o LL_PVB 1 3
SEEENURCT N R 5 “Woanel_design = 3.00-in

I\/Iglass_applied

RS bRV Rash = = 2.88ksi
SgI«'a1ss_LL_stress_PVB_1

Applied bending stress in glass
under live load

Checkgass stress sap 1 = "Ok !I"

moment of inertia of glass panel for
deflection check under LL (for PVB )

Section modulus of one glass panel
for stress check under LL (for PVB)

Applied bending stress in glass
under live load (for PVB)

CheckaassustiassaPiBudn= | OK!" if Tapplied LL_PVB 1 < Oglass_allowable

"NG !!" otherwise

CheCkglass_stress_PVB_1 ="Ok !I"
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

9.3 Glass deflection Check (SGP interlayer)

Note:
NYC building code 2014 edition has no limit/requirement for guardrail deflection under design live load

3
(Soplf'wpanel_design) 'ngardrail glass deflection (With SGP interlayer)

Rl AR = 0.14-in ;
3'Eglass : IgIass._LL_deerction_SGP_1 under 50 plf ive load

3
200Ibf-Hgyardrai glass deflection (with SGP interlayer)

DL olossuSGR AN =0.18:in .
3-Eglasslglass_LL_deflection_SGP_1 under 200 Ibf concentrated live load

9.4 Glass deflection of glass guardrail with PVB interlayer

3
50p|f'WpaneI_design 'ngardrail glass deflection (with PVB interlayer)

Rnslos i RN BASORn = 0.52:in -
3'Eglass : IgIass_LL_defIection_PVB_1 under 50 plf ive load

3
2001bf-Hgyardrail glass deflection (with PVB interlayer)

AR 0255 R 2OOURS o = 0.69:in i
3-Eglasslglass_LL_deflection_PVB_ 1 under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

10.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(1/4" FT + 0.06" Interlayer +1/4" FT ) : total thickness: 9/16" , Panel width: 3 ft

le\ém@km%:: 36in = 3.00ft

Nyuty= 0-219in

ha,4= 0.219in
h L in = 0.06-i
= —In = 0.Uo:-In
AAAA 16
heui= 0.5(h1 1+ hy 4) + h, 4= 0.28-in
hs 1-hq 1

hSJ == 0.14-in
hy 4 +ho 4

Mzt Pothot o 14
= —— = _ 0.14-in
hy 4+ ho 4

|$ W= h1_1 ~h32_12 + h2_1 'hs1_12 = 0.01 -in3

a.:= min(Heightgiass » Wpanel design) = 36.00-in

1

L WAGASGRAAN= =0.88
Eglass : |s_1 'hv_1
1+ 9.6

2
Gsap wind'hs 1 a1

glass minimum thickness of nominal 1/4" thick

glass minimum thickness of nominal 1/4" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load

per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1

L sSGRAN = =0.82
Eglass : Is'hv_1
1+ 9.6-

2
Gsgp LL'hs 1 a4

1

3
R (h1_13 + hz_13 + 12'Fwind_SGP_1'|s_1) = 0.483-in

3 0.5

hef_w_1 .
AR AP W R = 0.491:in
hi 1+ 2-Twind_sep_1-Ns2 1

1

3 3 3

Dol = (h1_1 +hy 4 + 12‘FLL_SGP_1'|S_1) = 0.474-in
3 0.5
h -~ Met L1 — 0.487-in
ehaRleodasln hi 1+ 21 sep 1-Ns2 1 '
1

- - - 0.11

Eglass ' Is_1 'hv_1
1+ 9.6-

2 2
GpvB wind'hs 1~ a1

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1 . .
T RVRAIv = =0.11 Shear transfer coefficient for Live load

Eglass . Is_1 'hv_1

1+96- > 5
Gpve L hs 1 @y
1
3 . . .
a 3 3 ) 3 . effective glass thickness for deflection under
Netuwarvbaty= (hu +ho 47+ 12 Dwing pve_1ls 1) = 031840 i 164 ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h ) Pef w_pvb_1 0.360-in effective thickness of glass for stress check
. = = . * H
ARl AR R ht 1+ 2-Twind Pve_1-hs2 1 under wind load (for PVB)
1
3 : : .
_ 3 3 ) 3 . effective glass thickness for deflection under
RebchboaR B = (hU thy 4 +12:T pvg 17ls 1) =0.3184n ) 1504 ASTME1300-16 Eq. X9.6 (for PVB)
3 0.5
h ' Pef LL_PVB_1 0.360-in effective thickness of glass for stress check
= = . .
mAaRlaRibadRNBAY | 1.1+ 2T pve 1-hs2 1 under LL load (for PVB)

10.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

| ' Pef 1L 1 W 0.32:] 4 moment of inertia of glass panel for
NG RRRANSERM =~ ! Vpanel design = 521 deflection check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

2

Ny ef o LL 1 .3 Section modulus of one glass panel
RN U e N 6 “Whanel_design = 1-42-in for stress check under LL
_ Mylass_applied _ .09 Ksi Applied bending stress in glass
B R under live load

glass_LL_stress_1

mm:: "OK " if Oapplied_LL_1 < Oglass_allowable
"NG II" otherwise CheCkglass_stress_SGP_1 ="NG II"
3
| _ Pef LL_pvB_1 W — 0.10:i 4 moment of inertia of glass panel for
ARSI ARV Rochn 12 *"panel_design = - 19-1N deflection check under LL (for PVB )
2 .
S _ hi ef o LL_PVB_1 W 078 3 Section modulus of one glass panel
RS ISR BRI = 6 “Wpanel_design = ©-/-1N for stress check under LL (for PVB)
Mgiass_applied . Applied bending stress in glass
RSV Rash = = 11.15-ksi j
S under live load (for PVB)

glass_LL_stress_PVB_1
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

Checkaiass strassaB¥Bade= | "OK!M" if  Gapplied LL_PVB_1 < Oglass_allowable
"NG I!" otherwise

CheCkgIass_stress_PVB_1 ="NGII"

10.3 Glass deflection Check (SGP interlayer)

3
(5OP|f'Wpane|_design) ‘Hguardrail glass deflection (with SGP interlayer)

A = =1.22-in .
Al BIRSEARRARAR AN
3'Eglass . IgIas;s_LL_deerction_SGP_1 under 50 plf ive load

3
200Ibf-Hgyardrail glass deflection (with SGP interlayer)

A = =1.62-in .
A BIRS R NRR RN
3-Egass Iglass_LL_deflection_SGP. 1 under 200 Ibf concentrated live load

10.4 Glass deflection of glass quardrail with PVB interlayer

3
S0pIf-Wpanel_design -Hguardrail glass deflection (with PVB interlayer)

A = =4.02-in .
Al RIS EA RN BAR RN
3'Eglass : IgIass_LL_deerction_PVB_1 under 50 plf ive load

3
200Ibf-Hgyardrail glass deflection (with PVB interlayer)

JAN = = 5.36-in :
Al BIRSRARNMBAL AU
3-Eglasslglass_LL_deflection_PVB_1 under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

11.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(5/16" FT + 0.06" Interlayer +5/16" FT ) : total thickness: 11/16" , Panel width: 2 ft

le\ém@km%:: 24in = 2.00ft

heui= 0.5(h1 1+ hy 4) + h, 4= 0.35:in

o hs 1-hq 1 018
ji= ———— = 0.18:in
hy 4 +ho 4

o hs 1-h2 1 018
24 ———— = 0.18:in
hy 4+ ho 4

|$ W= h1_1 ~h32_12 + h2_1 'hs1_12 = 002|n3

;= min(Heightgiass » Wpanel design) = 24.00-in

1
Eglass : |s_1 'hv_1
1+ 9.6

2
Gsap wind'hs 1 a1

glass minimum thickness of nominal 5/16"
thick

glass minimum thickness of hominal 5/16" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1

L sSGRAN = =0.77
Eglass : Is'hv_1
1+ 9.6-

2 2
Gsgp LL'hs 1 a4

1

3
R (h1_13 + hz_13 + 12'Fwind_SGP_1'|s_1) = 0.590-in

3 0.5

hef_w_1

hJ WAL= = 0.615-in
hy 1+ 2-Twind_seP_1-Ns2_1

1
3 3 3
Dot = (h1_1 +hy 1 + 12‘FLL_SGP_1'|5_1) = 0.602-in
3 0.5
h . Met L1 = 0.622-in
Rl hi 1+ 2T _sep_1-Ns2_1 '
1
o - - 0.04
Eglass ’ Is_1 'hv_1
1+ 9.6- > 2
GpvB_wind'hs_1 a1
1
I - - 0.04
Eglass ' Is_1 'hv_1
1+9.6-
2 2

Gpve L hs 1 @y

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1
3 . . .
a 3 3 ) 3 . effective glass thickness for deflection under
Netuwarvbaty= (hu +ho 47+ 12 Dwing pve_1ls 1) =0.388-n i 154 ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h . Pef w_pvb_1 0.437-in effective thickness of glass for stress check
. = = 0.437- .
AR AR IR R R h1 1+ 2 Tyind_pve_1-hs2 1 under wind load (for PVB)
1
3 - . .
. 3 3 ) _ . effective glass thickness for deflection under
NotubdesRN B = (hu +ho 4+ 121y pvp 17ls 1) =03884n | |10y ASTME1300-16 Eq. X9.6 (for PVB)
3 0.5
h . Pef LL_PVB 1 0.437-in effective thickness of glass for stress check
rraRlaFad b R BN =0.45/7-
hi 1+ 2T pvs 1-hs2 1 under LL load (for PVB)

11.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

3
| _ Pef LL_1 W 044 4 moment of inertia of glass panel for
NI ARIRAUASRIR ™~ " Tpanel_design = T n deflection check under LL
2 .
s _ Ny ef o LL 1 W 155 3 Section modulus of one glass panel
ABIARR M SRR 6 *"Vpanel_design = 1-99-IN for stress check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

Mglass_applied .
Tanpligabsiv= S— = 5.58-ksi

glass_LL_stress_1

ChecKaiassustiassaSGRuIL "Ok II"

"NG II" otherwise

3
Ref LL PVB_ 1 4

Aok ARG B = T 45 Wpanel_design = 0-12:In

2
N1 ef o LL_PVB 1

RIAFS M SRS AR Fadn =
6

'Wpanel_design =0.76-in

I\/Iglass_applied

T anligtahs PN BRadn= = 11.33-ksi
SgI«'a1ss_LL_stress_PVB_1

CheckaassustiassPiBauii= | Ok !!"

"NG !!" otherwise

if Oapplied_LL_1 < Oglass_allowable

3

Applied bending stress in glass
under live load

Checkgass stress_ sap 1 = "Ok !I"

moment of inertia of glass panel for
deflection check under LL (for PVB )

Section modulus of one glass panel
for stress check under LL (for PVB)

Applied bending stress in glass
under live load (for PVB)

if  Oapplied LL_PVB_1 < Oglass_allowable

CheCkglass_stress_PVB_1 ="NG !II"
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

11.3 Glass deflection Check (SGP interlayer)

3
(50p|f'Wpanel_deSign) “Hguardrail

ALl los S SRRSO = = 0.59:in
3-E

glass” IgIass._LL_deerction_SGP_1

3
2001bf- ngardrail

ALl glos s S ARA2AN I =
3 Eglass : IgIass_LL_deerction_SGP_1

11.4 Glass deflection of glass quardrail with PVB interlayer

=1.19:in

3
S0pIf-Wyanel_designHguardrail

ALl glos s RVBASOR = =2.22-in
3-E

glass”’ IgIass_LL_defIection_PVB_1

3
2001bf- ngardrail

=4.44.in

AR B125 5 R0l
3 Eglass ’ IgIass_LL_deﬂection_PVB_1

glass deflection (with SGP interlayer)
under 50 pff live load

glass deflection (with SGP interlayer)
under 200 Ibf concentrated live load

glass deflection (with PVB interlayer)
under 50 pff live load

glass deflection (with PVB interlayer)
under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

12.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(3/8" FT + 0.06" Interlayer +3/8" FT ) total thickness: 13/16", Panel width: 2 ft

le\ém@km%:: 24in = 2.00ft

g, = 0.355in

= 0.355in

hs-hy

heq = =0.21-in
1+ Ny
hs'h2

hsa = =0.21-in
1+ hy

Is,= hy-hg” + hy-hgi® = 0.03:in°

.= min(Heightgass » Wpanel_design) = 24.00-in

1
F . SQR = = 067
Eglass'ls'hv
1+9.6-

2 2
Gsap wing'hs @

glass minimum thickness of nominal 3/8" thick

glass minimum thickness of nominal 3/8" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1
DL SGRA= =0.82
Eglass'ls'hv
1+ 9.6

2 2
Gsgp LL'hs @

1

3
Mot = (h13 S+ 12-rwind_SGp-|S> — 0.696-in

3 0.5

N toctaind l 0.729]
. = = . -In
hy + 2-Twind_sep-hs2

1
3 3 3
Nefulloi= (h1 +hy + 12'PLL_SGP'ls) = 0.733-in

0.5
3
Nyt et 1L 0.751-i
= = 0.751-in
hi + 2-I'_sep-hs2
1
AwindaR¥n = =003
Eglass'ls'hv
1+ 9.6 )
GpvB wind'hs @
1
T RVR, = =0.03
Eglass'ls'hv
1+ 9.6

2 2
Gpyg_LL hs @

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load

Page 52 of 60




Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1

3 . . .
—(n3 3 ) 3 : effective glass thickness for deflection under
Netsavis = (h1 *hz" 4 12-Twing_pvsls) = 0.466-in wind load. ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h _ Pef w_pvb _ 0.525.i effective thickness of glass for stress check
PRI ™ | ) o T 4 pvB-heo = oeo0in under wind load (for PVB)

1
3 . . .
. 3 3 ) 3 . effective glass thickness for deflection under
RetublnsR¥BA= (h1 +hy + 12T pvgls) =0.466-in LL load. ASTM E1300-16 Eq. X9.6 (for PVB)
3 0.5
h _ Pef LL_PVvB — 0.525.1 effective thickness of glass for stress check
Tl P AT B n under LL load (for PVB)

12.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

3

| ~het W _079.nt moment of inertia of glass panel for
MRS ARARIEMASGRY =~ 5 " panel_design = U /571N deflection check under LL

2 .
s _ N1 ef o LL W 296 3 Section modulus of one glass panel
ARG Mas URERA 6 *"Vpanel_design = <-5°IN for stress check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

 Mgiass_applied 3.83.ksi Applied bending stress in glass
RarRlissabos= g —— —— = :09KSl under live load

glass_LL_stress

m&b\g}mm%:: "OK!M" if  oapplied LL < Oglass_allowable
"NG II" otherwise CheCkglass_stress_SGP ="OoK "
3
| _ het LL_pvB W — 0.20:i 4 moment of inertia of glass panel for
NI ARIRCURRNBN =~ 15 'panel design = ©U-<U-IN deflection check under LL (for PVB )
2 .

S _ N1 ef o LL PVB W —110: 3 Section modulus of one glass panel
AR M SARSS BN~ 6 "Wpanel_design = 1.1U-IN for stress check under LL (for PVB)

_ Mgass_applied 7 86.ksi Applied bending stress in glass

RanplighakbsRUBN ™ g = 1.0kl under live load (for PVB)

glass_LL_stress_PVB

Checkaassastrassupyg= | "OK!" if  Tapplied LL_PVB < Oglass_allowable

"NG !I" otherwise

CheCkglass_stress_PVB ="NGII"
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.

Job

. No.

12.3 Glass deflection Check (SGP interlayer)

3
A ~ (50p|f'Wpanel_design)'ngardrail — 0.33:in
3 Eglass : IgIass._LL_deerction_SGP

3
2001bf- ngardrail

ALl olassuSGRA2M = = 0.66-in
3 Eglass ) Iglass_LL_deﬂection_SGP

12.4 Glass deflection of glass quardrail wuth PVB interlayer

3
50 plf'WpaneI_design “Hguardrail .
Rl RABAS0RI = = 1.28:in
3 Eglass ’ IgIass_LL_deﬂection_PVB

3
2001bf- ngardrail

Rl RABAZ0ORN = = 2.56:in
3 Eglass : IgIass_LL_deﬂection_PVB

glass deflection (with SGP interlayer)
under 50 pff live load

glass deflection (with SGP interlayer)
under 200 Ibf concentrated live load

glass deflection (with PVB interlayer)
under 50 plff live load

glass deflection (with PVB interlayer)
under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

13.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(1/2" FT + 0.06" Interlayer +1/2" FT ) total thickness: 17/16", Panel width: 2 ft

le\ém@km%:: 24in = 2.00ft

= 0.469in

o= 0.469in

hs;= 0.5-(hy + hy) + h, = 0.53-in
hs-hy
hegi= = 0.27-in
hy + hy
hs-hy
hszi= = 0.27-in
1+ hy

Is,= hy-hg” + hy-hgi® = 0.07-in°

.= min(Heightgass » Wpanel_design) = 24.00-in

1
T iAaSER= = 0.60
Eglass'ls'hv
1+ 9.6

2 2
Gsap wing'hs @

glass minimum thickness of nominal 1/2" thick

glass minimum thickness of nominal 1/2" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1
DL SGRA= =0.77
Eglass'ls'hv
1+ 9.6-

2 2
Gsgp LL'hs @

1
3 3 3
he¢ W = (h—] + h2 + 12'Fwind_SGP'|s> = 0.881-in

3 0.5

N toctaind Mot w 0.932.i
. = = . -In
hy + 2-Twind_sep-hs2

1
3 3 3
Nefulloi= (h1 +hy + 12'PLL_SGP'ls) = 0.937-in

3 0.5

Pef 1L

hJ o= =0.966-in
hi + 2-I'_sep-hs2

1
AwindaR¥n = =002
Eglass'ls'hv
1+ 9.6

2 2
GpvB wind'hs @

1

DL RVB = =0.02
Eglass'ls'hv
1+ 9.6

2
Gpyg_LL hs @

2

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1
3 . . .
(3 3 ) 3 , effective glass thickness for deflection under
Netsavis = (h1 +hy” +12:Tying_pve-ls) = 0.609-in wind load. ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h _ Pef w_pvb — 0.684-in effective thickness of glass for stress check
PRI ™ | ) o T opvehea) under wind load (for PVB)
1
3 . . .
(3 3 ) 3 , effective glass thickness for deflection under
RetublnsR¥BA= (h1 +hy” + 12T pvels) = 0.609-in LL load. ASTM E1300-16 Eq. X9.6 (for PVB)
3 0.5
h _ Pef LL_PVvB — 0.684. effective thickness of glass for stress check
e P T n under LL load (for PVB)

13.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

3

| ~het W 164t moment of inertia of glass panel for
AR E b ARIRAUADSRERY — 5T panel_design = - n deflection check under LL

2 .
s _ N1 ef o LL W 373 3 Section modulus of one glass panel
ARG Mas URERA 6 *"Vpanel_design = ©-/=+IN for stress check under LL
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Project: Carvart Interior Glass Guardrail Design

Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

I\/Iglass_applied

WAUWZI = 2.32-ksi
Sglass_LL_stress
W&MW:: "ok if Oapplied_LL < Oglass_allowable

"NG !I" otherwise

3
hef 1L PVB

Aokl oGO B ™ T 15 Wpanel_design = 0-45-in

2
N1 ef o LL PVB

TN
6

I\/Iglass_applied

RARRle s R = = 4.62ksi
SgIass_LL_stress_PVB
Checkaassustiasspugi= | "OK!M" if  oapplied LL_PVB < Tglass_allowable
"NG !I" otherwise

4

'Wpanel_design =1.87-in

3

Applied bending stress in glass
under live load

CheCkglass_stress_SGP ="oK "

moment of inertia of glass panel for
deflection check under LL (for PVB )

Section modulus of one glass panel
for stress check under LL (for PVB)

Applied bending stress in glass
under live load (for PVB)

CheCkglass_stress_PVB ="OoK "
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Project: Carvart Interior Glass Guardrail Design
Subject: 43" high Guardrail (PLAN) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

14.3 Glass deflection Check (SGP interlayer)

3
(50 plf'WpaneI_design) “Hguardrail

ALl olassuS GRS, = = 0.16-in
3 Eglass : IgIass._LL_deerction_SGP

3
2001bf- ngardrail

ALl olassuSGRA2MN = = 0.32:in
3 Eglass ) Iglass_LL_deﬂection_SGP

14.4 Glass deflection of glass quardrail wuth PVB interlayer

3
50 plf'WpaneI_design “Hguardrail .
Rl RABAS0RI = = 0.57:in
3 Eglass ’ IgIass_LL_deﬂection_PVB

3
2001bf- ngardrail

Rl RABA20OURN = = 1.15:in
3 Eglass : IgIass_LL_deﬂection_PVB

glass deflection (with SGP interlayer)
under 50 pff live load

glass deflection (with SGP interlayer)
under 200 Ibf concentrated live load

glass deflection (with PVB interlayer)
under 50 plff live load

glass deflection (with PVB interlayer)
under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

Job Description

This worksheet is for the structural design of the 55" high glass guardrail with varied thickness for Carvart Glass
product: glassRAILINGS > LEVEL & UNI. the following items are Included:

1. Constants.

2. glass quardrail live load

3. 13/16" thick glass panel (4ft wide)
4. 11/16" thick glass panel (4ft wide)
5. 9/16" thick glass panel (4ft wide)

6. 17/16" thick glass panel (4ft wide)
7. 13/16" thick glass panel (3ft wide)
8. 11/16" thick glass panel (3ft wide)
9. 17/16" thick glass panel (3ft wide)
10. 9/16" thick glass panel (3ft wide)
11. 11/16" thick glass panel (2ft wide)
12. 13/16" thick glass panel (2ft wide)
13. 17/16" thick glass panel (2ft wide)

Design Notes and Results

1.) the scope of work: glass panel strength/deflection design,
2.) No strength check of existing structure or sybstrate or items by others are in the scope of work.

3.) work this design with glass railing product.

References

1.) AISC steel construction Manual. 15th Edition

2.) NYC building construction Code. 2014

3.) ACI 318-14 Chapter 17

4.) ASTM E1300-16: Standard Practice for Determining load Resistance of Glass in Buildings
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W

Date: 02/15/2021

Index No.
Job. No.

glassRAILINGS>PLAN
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1. Constants
fe := 2500psi Design Compressive Strength of
concrete (assumed)

Vglass := 160pcf Density of glass

Ysti := 490pcf Density of Steel

1.2 Dead Load (DC)

5 1 .
Heightgjass := 6in + %in + 55in + gin = 5.12ft max. glass panel height
Widthgass := 48in = 4.00ft yypical glass panel width
) _ ﬂ . max. Glass panel thickness (for
glass_max -y n dead load calculatin purpose)
Hguardrail :== 95in + %in = 4.60ft height of glass guardrail (top of guardrail

to finished floor)

Glass panel Dead Load:

DLgIasspaneI = 1-1'\fglass'Heighthass'tglass_max'Widthglass = 319.13 Ibf
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

2.1. Live Load (interior glass panel)

the following live load is applied on the interior glass guardrail:

guardrail railing: 50 plf in any direction applied on top of guardrail, or 200 Ibf concentrated live load

Woanel_design := 48in = 4.00ft design panel width for Live load

Vglass_applied := Max(50pIf-Woane design » 2001bf) = 200.00 Ibf

. max. bending moment at cener of
Mglass_applied = Vglass_applied '(ngafdfa“) = 11.05kip-in structural silicone below the floor

2.2 lateral Load (applicable to glass panel, not for guardrail )

the following lateral load is applied on the infill of glass panel:

lateral load of 5 psf applied normal to the panels on the full extent of the solid vertical
surface.

lateral load on glass panel

UL ateral := Spsf (not for guardrail)
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

3.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(3/8" FT + 0.06" Interlayer +3/8" FT ) total thickness: 13/16", Panel width: 4 ft

h4 := 0.355in
h, := 0.355in
1. .
h, := —in = 0.06-in
16

Eglass = 10399Ksi
GsGP_wind ‘= 3828psi

GSGP_LL = 8686pS|

GpvB_wind == 63.8psi

GPVB_LL = 639p$|

glass minimum thickness of nominal 3/8" thick

glass minimum thickness of nominal 3/8" thick

interlayer thickness

glass Young's modulus of elasticity

interlayer complex shear modulus for 35/122 F
degree for SGP interlayer for wind load

interlayer complex shear modulus for 1 hour /86 F
degree for SGP interlayer for live load

interlayer complex shear modulus for 35/122 F
degree for PVB interlayer for wind load

interlayer complex shear modulus for 1 hour/86 F
degree for PVB interlayer for live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

G value reference:

https://iwww.trosifol.com/glass-calculator/?no_cache=1&tx_glasscalculator_calculator%5Baction%5
D=showCase1&tx_glasscalculator_calculator%5Bcontroller%5D=Start&cHash=0a59bd8a690a14650

01bfbc556618a00

hs = 0.5:(hq + hy) + hy, = 0.42:in

hs'h1
het = - 0.21-in
h1 + h2
hs-hy
hgo == =0.21-in
s2 h1 + h2

Iy := hy-hgy? + hy-hgy? = 0.03.in°

a:= min(Hgyargrail» Widthgjass) = 48.00-in

1
Lwind_sGP = =0.89
- Eglass'ls'hv
1+ 9.6

2 2
Gsap wing'hs @

1
FLL_SGP = =0.95

Eglass.'ls'hv
1+ 9.6

2 2
Gsgp LL'hs @

1

3 3 3
hef_w = (h—] + h2 + 12'Fwind_SGP'|s> = 0.748:in

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

3 0.5

h et w 0.760-]
1_ef_o_wind = =Vu. -In
- hy + 2-T'wind_sep-hs2

1
3 . 3 3
hef_LL = (h1 + h2 + 12'PLL_SGP'|S) =0.761-in

0.5
3
Pef L
h1 ef o LL == e = 0.767-in
- hi + 2-I'_sep-hs2
1
| W = =012
wind_PVB Eglass ] |s ] hv
1+9.6- > 2
Gpve_wind'hs @
1
I = =012
HPVE Eglass : |s ' hv
1+ 9.6

2 2
Gpyg_LL hs a

1

3
3 3 .
hef_w_pvb = (h1 + h2 + 12'Fwind_PVB'|s) =0.510-in

3 0.5

h hef_w_pvb 05741
1_ef o_wind_pvb = =0. -in
7 hy + 2-Tying_pva-hs2

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6 (for
PVB)

effective thickness of glass for stress check
under wind load (for PVB)
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1
3 . . :
3 3 , effective glass thickness for deflection under
het LL_PvB := (h1 +hy+ 12‘FLL_PVB"3> =0.511:in LL load. ASTM E1300-16 Eq. X9.6 (for PVB)
3 0.5
h . Pef LL_PVB 0.574.-in effective thickness of glass for stress check
1_ef o LL_PVB'= =U.o/4-
_ef o LL_ hy + 2-T pys-hez under LL load (for PVB)

3.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

Average Modulus of Rupture for fully

Fr:= 24ksi tempered glass

Typical glass allowable bending

r 1
Oglass_allowable = 7~ = 6.00-ksi stress, where factor 4 is the Safety

Factor
3
Pef LL 4 moment of inertia of glass panel for
IgIass_LL_deflection_SGP = 12 'Wpanel_design =1.77-in deflection check under LL
2 .
. N1 ef o LL .3 Section modulus of one glass panel
Sglass_LL_stress ‘= T 6 “Woanel_design = 4-70-in for stress check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

Mglass_applied Applied bending stress in glass

Oapplied_LL = s - 2.35ksi under live load
glass_LL_stress

CheCkgIass_stress_SGP = ["OoK " if Oapplied_LL < Oglass_allowable
"NG II" otherwise CheCkgIass_stress_SGP ="OoK "
3
) et LL_PVB 4 moment of inertia of glass panel for
IgIass_LL_deerction_PVB = 12 'Wpanel_design =0.53:in deflection check under LL (for PVB )
2 .
s _ N1 ef o LL PVB W 263 3 Section modulus of one glass panel
glass_LL_stress_PVB ‘= 6 "Wpanel_design = £-99-1N for stress check under LL (for PVB)
_ Mgass_applied 419.ks Applied bending stress in glass
Tapplied_LL_PVB = =4 19Ksl under live load (for PVB)

S glass_LL_stress_PVB

CheCkgIass_stress_PVB = ["OK!I" if Oapplied_LL_PVB < Oglass_allowable

"NG !I" otherwise

CheCkgIass_stress_PVB ="oK!I"
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.

Job

. No.

3.3 Glass deflection Check (SGP interlayer)

Note:

NYC building code 2014 edition has no limit/requirement for guardrail deflection under design live load

3
(50 plf'WpaneI_design) “Hguardrail

3 Eglass : IgIass._LL_deﬂection_SGP

AL glass_SGP_50plf ==

3
2001bf- ngardrail

AL glass_SGP_200Ibf ==
3 Eglass ) Iglass_LL_deﬂection_SGP

3.2 Glass deflection of glass guardrail wuth PVB interlayer

= 0.61-in

= 0.61-in

3
S0pIf-Wpanel_designHguardrail

AL glass_PVB_50plf := =2.03-in

3 Eglass ’ IgIass_LL_deﬂection_PVB

3
2001bf- ngardrail

AL glass_PVB_200Ibf ‘=
3 Eglass : IgIass_LL_deﬂection_PVB

=2.03:in

glass deflection (with SGP interlayer)
under 50 plff live load

glass deflection (with SGP interlayer)
under 200 Ibf concentrated live load

glass deflection (with PVB interlayer)
under 50 plff live load

glass deflection (with PVB interlayer)
under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

4.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(5/16" FT + 0.06" Interlayer +5/16" FT ) : total thickness: 11/16", Panel width: 4 ft

hy_1:= 0.292in
hy 1 := 0.292in

1
hy 1= —in = 0.06-in
17 16

hs 1:= 0.5:(hq 1 + hy 4) + h, 4= 0.35-in

o hs 1-hq 1 018

4= ————— =0.18:in

°- hy 4 +ho 4

o hs 1-h2 1 018
5 = ————=— = 0.18:in
> hy 4 +ho 4

2 2 .3
|S_1 = h1_1'h32_1 + h2_1 'hs1_1 = 0.02-in

a1 == min(Hgyardrail» Widthgiass ) = 48.00-in

1
Lwind_sGP_1:= =0.91
B - Eglass : |s_1 'hv_1
1+ 9.6-

2 2
Gsap wind'hs 1 a1

glass minimum thickness of nominal 5/16"
thick

glass minimum thickness of hominal 5/16" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.

Designed by:J. W Job. No.

Date: 02/15/2021

1
' sep 1= =0.93
- - Eglass'ls'hv_1
1+ 9.6-

2
Gsgp LL'hs 1 a4

1

3
3 3 .
Pef w_1:= (h1_1 +hy 1+ 12'Fwind_SGP_1'|s_1) = 0.629-in

3 0.5

hef_w_1

N1 ef o wind_1:=
- hy 1+ 2-Twind_seP_1-Ns2_1

1
3

3 3 .
e LL_1:= (h1_1 +hy 1 + 12‘FLL_SGP_1'|S_1) =0.634:in

3 0.5
i Pef LL_1 0.640-in
1 ef o LL_ 1= o .
SO hi 1+ 2T sep_1-hs2_1
. B 1 =0.14
wind_PVB_1 -~ Eglass'ls 1-hy 4 o
1+ 96 — 5
GpvB_wind'hs 1 a1
- 1 0.14
LL_PVB_1 = o
- - Eglassls_1-hy_1
1+96- 2 2

Gpve L hs 1 @y

= 0.638-in

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1
3 . . .
a 3 3 ) 3 . effective glass thickness for deflection under
Nef_w_pvb_1 = (hu +ho 47+ 12 Dwing pve_1ls 1) =0432:n i 164 ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h . Pef w_pvb_1 0.485-in effective thickness of glass for stress check
1_ef o_wind_pvb_1-= = U . .
G h1 1+ 2-Tying pve_1-hs2 1 under wind load (for PVB)
1
3

3 3 . effective glass thickness for deflection under
Nef 1L PvB_1:= (hu +hy "+ 12Ty pye 1 "5_1) =0.432:n || 5ad. ASTM E1300-16 Eq. X9.6 (for PVB)

3 0.5

Pef LL_PVB 1 effective thickness of glass for stress check

Ny ef o LL PVB 1:= = 0.485-in
_ef o LL_PVB_ hy 1+ 2-TL pvs_1-Ne2 1 under LL load (for PVB)

4.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

3
Pef LL_1 4 moment of inertia of glass panel for
IgIass_LL_deerction_SGP_1 = 12 'Wpanel_design =1.02in deflection check under LL
2 .
. N1 ef o LL_1 .3 Section modulus of one glass panel
Sglass_LL_stress_1 = 6 “Woanel_design = 3-27-in for stress check under LL

Page 13 of 60




Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

Mglass_applied Applied bending stress in glass

Oapplied LL_1 = S .- 3.37 ksi under live load
glass_LL_stress_1

CheCkgIass_stress_SGP_1 = ["Ok!" if Oapplied_LL_1 < Oglass_allowable
"NG II" otherwise Checkgjass stress_sep_1 = "Ok !II"
3
. Pef LL_pvB_1 .4 moment of inertia of glass panel for
lgiass_LL_deflection PVB_1 = - "Wpanel_design = 0-32-in deflection check under LL (for PVB )
2 .

s B N1_ef o_LL_PVB_1 W —189:n3 Section modulus of one glass panel

glass_LL_stress_PVB_1 ‘= 6 "Wpanel_design = 1.69-1N for stress check under LL (for PVB)

| B Mglass_applied 5 86.ks Applied bending stress in glass
Oapplied_LL_PVB_1 = = 0.0kl under live load (for PVB)

SgIass_LL_stress_PVB_1

CheCkgIass_stress_PVB_1 = |"OK!" if Oapplied_LL_PVB_1 < Oglass_allowable

"NG !!" otherwise

CheCkgIass_stress_PVB_1 ="OK!I"
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

4.3 Glass deflection Check (SGP interlayer)

Note:
NYC building code 2014 edition has no limit/requirement for guardrail deflection under design live load

3
(Soplf'wpanel_design) 'ngardrail glass deflection (With SGP interlayer)

ALL = = 1.06-in .
_glass_SGP_50plf_1 under 50 pff live load
3 Eglass : IgIass._LL_defIection_SGP_1 P

3
200Ibf-Hgyardrai glass deflection (with SGP interlayer)

AL = = 1.06-in :
_glass_SGP_200Ibf_1 nder 200 Ibf concentr live |
3'Eglass'|gIass_LL_deerction_SGP_1 under 200 of concentrated ive load

4.4 Glass deflection of glass guardrail with PVB interlayer

3
50p|f'WpaneI_design 'ngardrail glass deflection (With PVB interlayer)

AL = = 3.36:in :
_glass_PVB_50plf_1 nder If live |
3'Eglass'|gIass_LL_deerction_PVB_1 under 50 piffive load

3
200Ibf-Hgyardrail glass deflection (with PVB interlayer)

ALl = = 3.36-in ;
_glass_PVB_200Ibf_1 nder 200 Ibf concentr live |
3'Eglass'IgIass_LL_deﬂection_PVB_1 under 200 Ibf co trated ive load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

5.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(1/4" FT + 0.06" Interlayer +1/4" FT ) : total thickness: 9/16" , Panel width: 4 ft

Nyuty= 0-219in
Na,1= 0.219in

1
h, 4:= —in = 0.06-in
MV 16

heui= 0.5(h1 1+ hy 4) + h, 4= 0.28:in

Mg Mot o 14
= —— = _ 0.14-in
hy 4 +ho 4

Mzt Pothot o 14
== _ 0.14-in
hy 4 +ho 4

|$ 1 = h1_1 ~h32_12 + h2_1 'hs1_12 =0.01 -in3

A= min(Heightg|ass,Widthg|ass) =48.00-in

1

L WAGASGRAAN= =0.93
Eglass : |s_1 'hv_1

1+ 9.6- >
Gsap wind'hs 1 a1

glass minimum thickness of nominal 1/4" thick

glass minimum thickness of nominal 1/4" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1

L SGRAN = =0.89
Eglass : Is'hv_1
1+ 9.6-

2
Gsgp L hs 1 a4

1

3
R (h1_13 + hz_13 + 12'Fwind_SGP_1'|s_1) = 0.490-in

3 0.5

hef_w_1 .
hd WAL= = 0.495-in
hy 1+ 2-Twind_seP_1-Ns2_1

1
3 3 3
Dot = (h1_1 +hy 1 + 12‘FLL_SGP_1'|5_1) = 0.485-in
3 0.5
h - et 111 ~ 0.492.in
Rl hi 1+ 2T _sep_1-Ns2_1 '
1
o - - 0.18
Eglass ’ Is_1 'hv_1
1+ 9.6- > 2
GpvB_wind'hs_1 a1
1
r - - 0.18

Eglass : Is_1 'hv_1

2 2
Gpve L hs 1 @y

1+ 9.6

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1
3 . . .
a 3 3 ) 3 . effective glass thickness for deflection under
Netuwarvbaty= (hu +ho 47+ 12 Dwing pve_1ls 1) =0.3404In i 164 ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h . Pef w_pvb_1 0.383-in effective thickness of glass for stress check
. = = 0.383.- .
AR AR IR R R h1 1+ 2 Tyind_pve_1-hs2 1 under wind load (for PVB)
1
3 - . .
. 3 3 ) _ . effective glass thickness for deflection under
NotubdesRN B = (hu +ho 4+ 12Ty pvp 17ls 1) =03404n ) o0y ASTM E1300-16 Eq. X9.6 (for PVB)
3 0.5
h . Pef LL_PVB 1 0.383-in effective thickness of glass for stress check
rraRlaFad b R BN = U.0095-
hi 1+ 2T pvs 1-hs2 1 under LL load (for PVB)

5.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

3
| _ Pef LL_1 W — 046-i 4 moment of inertia of glass panel for
aRERAARARURDSAIR N ™ 45 " " panel_design — T n deflection check under LL
2 .
s _ N1 ef o LL 1 W _194. 3 Section modulus of one glass panel
AR Mas BB 6 “"panel design = 1941 for stress check under LL

Page 18 of 60




Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

Mglass_applied .
Tanpligabsiv= S— = 5.70-ksi

glass_LL_stress_1

w&&lﬁg}m: "Ok " if Oapplied_LL_1 < Oglass_allowable
"NG II" otherwise
3
Ref LL PVB_ 1 4
AatasshloAORRIRORN Bt =~ 15 Vpanel_design = 0.16-In
12
2
N1 ef o LL_PVB 1 3
RIAFS M SRS AR Fadn = 5 ‘Whanel_design = 1-17-In

I\/Iglass_applied

RS bRV Rash = = 9.4 ksi
SgI«'a1ss_LL_stress_PVB_1

Applied bending stress in glass
under live load

Checkgass stress sap 1 = "Ok !I"

moment of inertia of glass panel for
deflection check under LL (for PVB )

Section modulus of one glass panel
for stress check under LL (for PVB)

Applied bending stress in glass
under live load (for PVB)

CheckaassustiassPiBudn= | OK!" if Tapplied LL_PVB 1 < Oglass_allowable

"NG !!" otherwise

CheCkglass_stress_PVB_1 ="NG !II"
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

5.3 Glass deflection Check (SGP interlayer)

Note:
NYC building code 2014 edition has no limit/requirement for guardrail deflection under design live load

3
(Soplf'wpanel_design) 'ngardrail glass deflection (With SGP interlayer)

Rl AR = 2.37:in ;
3'Eglass : IgIass._LL_deerction_SGP_1 under 50 plf ive load

3
200Ibf-Hgyardrai glass deflection (with SGP interlayer)

DL olossuSGR AN =2.37:in .
3-Eglasslglass_LL_deflection_SGP_1 under 200 Ibf concentrated live load

5.4 Glass deflection of glass quardrail with PVB interlayer

3
50p|f'WpaneI_design 'ngardrail glass deflection (with PVB interlayer)

Rnslos i RN BASORn = 6.85:in -
3'Eglass : IgIass_LL_defIection_PVB_1 under 50 plf ive load

3
2001bf-Hgyardrail glass deflection (with PVB interlayer)

AR 0255 R 2OOURS o = 6.85:in i
3-Eglasslglass_LL_deflection_PVB_ 1 under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

6.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(1/2" FT + 0.06" Interlayer +1/2" FT ) : total thickness: 17/16" , Panel width: 4 ft

Ngut= 0-469in
2,1/~ 0.469in

1
h, 4:= —in = 0.06-in
MV 16

heui= 0.5(h1 1 + hy 1) + hy 4= 0.53-in

o hs 1-hq 1 097
ji= ————— = 0.27-in
hy 4 +ho 4

o hs 1-h2 1 097
2= ———— = 0.27-in
hy 4 +ho 4

|$ W= h1_1 ~h32_12 + h2_1 'hs1_12 = 007|n3

a3.:= Min(Hgyargrail» Widthgjass) = 48.00-in

1

L WAGASGRAAN= =0.86
Eglass : |s_1 'hv_1

1+ 9.6- >
Gsap wind'hs 1 a1

glass minimum thickness of nominal 1/2" thick

glass minimum thickness of nominal 1/2" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1

L SGRAN = =0.97
Eglass : Is'hv_1
1+ 9.6-

2
Gsgp L hs 1 a4

1

3
R (h1_13 + hz_13 + 12'Fwind_SGP_1'|s_1) = 0.961-in

3 0.5

hef_w_1 .
hd WAL= = 0.980-in
hy 1+ 2-Twind_seP_1-Ns2_1

1
3 3 3
Dot = (h1_1 +hy 1 + 12‘FLL_SGP_1'|5_1) = 0.992:in
3 0.5
h - et 111 - 0.996-in
ehaRleodasln hi 1+ 2 sep 1-Ns2 1 '
1
o - - 0.09
Eglass ’ Is_1 'hV_1
1+ 9.6 > 2
GpvB_wind'hs_1 a1
1
r - - 0.09

Eglass : Is_1 'hv_1

2 2
Gpve L hs 1 @y

1+ 9.6

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1
3 . . .
a 3 3 ) 3 . effective glass thickness for deflection under
Netuwarvbaty= (hu +ho 47+ 12 Dwing pve_1ls 1) =0653-In i 16ad. ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h . Pef w_pvb_1 0.734-in effective thickness of glass for stress check
. = =0.734- .
AR AR IR R R h1 1+ 2 Tyind_pve_1-hs2 1 under wind load (for PVB)
1
3 - . .
. 3 3 ) _ . effective glass thickness for deflection under
NotubdesRN B = (hu +ho 4+ 121y pvp 17ls 1) =06534n | 1,04 ASTME1300-16 Eq. X9.6 (for PVB)
3 0.5
h . Pef LL_PVB 1 0.734-in effective thickness of glass for stress check
rraRlaFad b R BN =0.154-
hi 1+ 2T pvs 1-hs2 1 under LL load (for PVB)

6.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

3
| _ Pef LL_1 W — 3.90.i 4 moment of inertia of glass panel for
ARSI RIS R~ " Tpanel_design = = n deflection check under LL
2 .
s _ Ny ef o LL 1 W _794. 3 Section modulus of one glass panel
ABIARR M SRR 6 *"Vpanel_design = /941N for stress check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

Mglass_applied .
Tanpligabsiv= S— = 1.39-ksi

glass_LL_stress_1

w&&lﬁg}m: "OK " if Oapplied_LL_1 = Oglass_allowable
"NG I!" otherwise
3
Ref LL PVB_ 1 4
AatasshloAOlRRIRORN Bt =~ 15 Vpanel_design = 1.12:In
12
2
N1 ef o LL_PVB 1 3
RIAFS M SRS AR Fadn = 5 ‘Whanel_design = 4.31-In

I\/Iglass_applied

RS bRV Rash = = 2.56-ksi
SgI«'a1ss_LL_stress_PVB_1

Applied bending stress in glass
under live load

CheCkglass_stress_SGP_1 ="OoK!I!"

moment of inertia of glass panel for
deflection check under LL (for PVB )

Section modulus of one glass panel
for stress check under LL (for PVB)

Applied bending stress in glass
under live load (for PVB)

CheckaassustiassaPiBudn= | OK!" if  Oapplied LL_PVB_1 < Tglass_allowable

"NG !!" otherwise

CheCkglass_stress_PVB_1 ="oKI"
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

6.3 Glass deflection Check (SGP interlayer)

3
(50p|f'Wpanel_deSign) “Hguardrail

ALl olas S GRAS AR A = = 0.28:in
3 Eglass : IgIass._LL_deerction_SGP_1

3
2001bf- ngardrail

ALl olassuS GRA2ANR AN = 0.28-in
3 Eglass : IgIass_LL_deerction_SGP_1

6.4 Glass deflection of glass guardrail with PVB interlayer

3
S0pIf-Wyanel_designHguardrail

ALl olassuRMBAS ORI = =0.97-in
3 Eglass : IgIass_LL_defIection_PVB_1

3
2001bf- ngardrail

R 0I5 R0 = = 0.97:in
3 Eglass ’ IgIass_LL_deﬂection_PVB_1

glass deflection (with SGP interlayer)
under 50 pff live load

glass deflection (with SGP interlayer)
under 200 Ibf concentrated live load

glass deflection (with PVB interlayer)
under 50 pff live load

glass deflection (with PVB interlayer)
under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

7.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(3/8" FT + 0.06" Interlayer +3/8" FT ) total thickness: 13/16", Panel width: 3 ft

le\ém@km%:: 36in = 3.00ft

g, = 0.355in

= 0.355in

hs'h1

heq = =0.21-in
1+ Ny
hs'h2

hsa = =0.21-in
1+ hy

Is,= hy-hg” + hy-hgi® = 0.03:in°

= min(ngardrail»Wpanel_design) = 36.00-in

1
T iAaSER= = 0.82
Eglass'ls'hv
1+ 9.6

2 2
Gsap wing'hs @

glass minimum thickness of nominal 3/8" thick

glass minimum thickness of nominal 3/8" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1
DL SGRA= =0.91
Eglass'ls'hv
1+ 9.6

2 2
Gsgp LL'hs @

1

3
Mot = (h13 Fhy 12-rwind_SGp-|S> - 0.732-in

3 0.5

N toctaind l 0.751 ]
o= =0.751-in
hy + 2-Twind_sep-hs2

1
3 3 3
Nefulloi= (h1 +hy + 12'PLL_SGP'ls) = 0.753-in

0.5
3
Nyt et 1L 0.763i
= = 0.763-in
hi + 2-I'_sep-hs2
1
AwindaR¥n = =007
Eglass'ls'hv
1+ 9.6 )
GpvB wind'hs @
1
DL RVB = =0.07
Eglass'ls'hv
1+ 9.6

2 2
Gpyg_LL hs @

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1

3 . . .
—(n3 3 ) 3 : effective glass thickness for deflection under
Netsavis = (h1 *hg" 4+ 12-Twing_pvsls) = 0.487in wind load. ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h _ Pef w_pvb _ 0.548.i effective thickness of glass for stress check
PRI ™ | ) o T 4 pvB-heo = -o%en under wind load (for PVB)

1
3 . . .
. 3 3 ) 3 . effective glass thickness for deflection under
RetublnsR¥BA= (h1 +hy +12.T pvels) =0.487:in LL load. ASTM E1300-16 Eq. X9.6 (for PVB)
3 0.5
h _ Pef LL_PVvB — 0.548. effective thickness of glass for stress check
Tl P AT B n under LL load (for PVB)

7.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

3

| ~het W _ 108 moment of inertia of glass panel for
IR I ARIARCURDSRGR — 4o " panel_design T T n deflection check under LL

h ’ Section modulus of one g |

Mol ~ 3 ection modulus of one glass pane
RS 6 “Whanel_design = 3.49-in for stress check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

 Mgiass_applied 317 ks Applied bending stress in glass
Ranplisgabos= g ———— = 2 11KSl under live load

glass_LL_stress

m&b\g}mm%:: "OK!M" if  oapplied LL < Oglass_allowable
"NG II" otherwise CheCkglass_stress_SGP ="OoK "
3
| _ het LL_pvB W — 0.35.i 4 moment of inertia of glass panel for
Nl ARIRCURRNBA =~ 15 'panel design = U-99°IN deflection check under LL (for PVB )
2 .

S _ N1 ef o LL PVB W 180 3 Section modulus of one glass panel
AR M SARSS BN~ 6 "Wpanel_design = 1.6U-IN for stress check under LL (for PVB)

_ Mgass_applied 5.13 ks Applied bending stress in glass

RanplighakbsRUBN ™ g = 0. 15Kl under live load (for PVB)

glass_LL_stress_PVB

Checkaassastrassupyg= | "OK!" if  Tapplied LL_PVB < Oglass_allowable

"NG !I" otherwise

CheCkglass_stress_PVB ="NGII"
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.

Job

. No.

7.3 Glass deflection Check (SGP interlayer)

3
A ~ (50p|f'Wpanel_design)'ngardrail — 0.63-in
3 Eglass : IgIass._LL_deerction_SGP

3
2001bf- ngardrail

ALl olassuSGRA2MNE = = 0.84:in
3 Eglass ) Iglass_LL_deﬂection_SGP

7.4 Glass deflection of glass guardrail wuth PVB interlayer

3
50 plf'WpaneI_design “Hguardrail .
Rl RABAS0RI = = 2.34-in
3 Eglass ’ IgIass_LL_deﬂection_PVB

3
2001bf- ngardrail

Rl RABAZ0ORN = = 3.13:in
3 Eglass : IgIass_LL_deﬂection_PVB

glass deflection (with SGP interlayer)
under 50 pff live load

glass deflection (with SGP interlayer)
under 200 Ibf concentrated live load

glass deflection (with PVB interlayer)
under 50 plff live load

glass deflection (with PVB interlayer)
under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check

Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

8.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(5/16" FT + 0.06" Interlayer +5/16" FT ) : total thickness: 11/16", Panel width: 3 ft

le\ém@km%:: 36in = 3.00ft

heui= 0.5(h1 1+ hy 4) + h, 4= 0.35:in
hs_1-hq_4

hSJ == 0.18-in
hy 4 +ho 4

o hs 1-h2 1 018
2u4= ———— = 0.18:in
hy 4 +ho 4

|$ W= h1_1 ~h32_12 + h2_1 'hs1_12 = 002|n3

Q= min(ngardrail ) Wpanel_design) = 36.00-in

1

D WRGASGRAN =
Eglass : |s_1 'hv_1
1+ 9.6

Gsap wind'hs 1 a1

glass minimum thickness of nominal 5/16"
thick

glass minimum thickness of hominal 5/16" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1

r - - 0.88
Eglass : Is'hv_1
1+ 9.6- > o
Gsgp LL'hs 1 a4
1
3 3 3
R (h1_1 +hy 1+ 12'Fwind_SGP_1'|s_1) = 0.618-in
0.5
3
hef_w_1 .
h ) = =0.631-in
okl hy 1+ 2-Twind_seP_1-Ns2_1
1
3 3 3
Dol = (h1_1 +hy 47+ 12‘FLL_SGP_1'|S_1) = 0.624:in
3 0.5
h - Mt L - 0.635-in
Rl hi 1+ 2T sep_1-Ns2_1 '
1
r - - 0.08

Eglass ' Is_1 'hv_1

1+ 9.6 > o
GpvB wind'hs 1~ a1

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Page 32 of 60




Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1

L RVBAA = =0.08 Shear transfer coefficient for Live load
1+96. Eglass'ls_1'|']2v_1 -
Gpve L hs 1 ay
1
3 . . .
. 3 3 ) 3 . effective glass thickness for deflection under
Netuwarvbaty= (hu +ho 17+ 12 Dwing pve_1ls 1) =0408-n 1604 ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h . Pef w_pvb_1 0.460-in effective thickness of glass for stress check
. = = 0.460- .
AR AR IR R R h1 1+ 2-Tyind_pve_1-hs2 1 under wind load (for PVB)
1
3 - . .
B 3 3 ) _ . effective glass thickness for deflection under
NethboM Bt (hu +hy "+ 12T pvp 1°ls 1) =04084n )| |04 ASTM E1300-16 Eq. X9.6 (for PVB)
3 0.5
h . Pef LL_PVB_1 0.460-in effective thickness of glass for stress check
= = . .
mAaRlaReibadRNBAY ™~ | 11+ 2T pvs 1-hs2 1 under LL load (for PVB)

8.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

| . Pef LL_1 W 0.73:i 4 moment of inertia of glass panel for
Gashlo IOARGIRRS @RI~ 5 ! 'panel_design = U £ deflection check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

2
N1 ef o LL 1 3

RS ISR S = 6 “Woanel_design = 242-in

IVlglass_applied

Tanpliad W= s = 4.57 -ksi

glass_LL_stress_1

CheckaiassustiassaSGRuN "OK II"

if Oapplied_LL_1 = Oglass_allowable

"NG I!" otherwise

3
Pef LL_PVB_1 4

Aok ARG B = T 45 Wpanel_design = 0.20-In

2
N1 ef o LL_PVB 1 3

RS SEES SRV Basdn = 5 “Woanel_design = 1.27-in

Mg lied
ge%s appe — 8.69-ksi

T applied RVRAIA™
SgI«'a1ss_LL_stress_PVB_1

CheckaassustiassPiBauii= | Ok !!"

"NG I!" otherwise

Section modulus of one glass panel
for stress check under LL

Applied bending stress in glass
under live load

CheCkglass_stress_SGP_1 ="OoK!II"

moment of inertia of glass panel for
deflection check under LL (for PVB )

Section modulus of one glass panel
for stress check under LL (for PVB)

Applied bending stress in glass
under live load (for PVB)

if  Oapplied LL_PVB_1 < Oglass_allowable

CheCkglass_stress_PVB_1 ="NG !I"
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

8.3 Glass deflection Check (SGP interlayer)

3
(50p|f'Wpanel_deSign) “Hguardrail

ALl olas S GRAS AR A = =1.11-in
3 Eglass : IgIass._LL_deerction_SGP_1

3
2001bf- ngardrail

ALl olassuS GRA2ANR AN =1.48-in
3 Eglass : IgIass_LL_deerction_SGP_1

8.4 Glass deflection of glass guardrail with PVB interlayer

3
S0pIf-Wyanel_designHguardrail

ALl olassuRMBAS ORI = =3.97-in
3 Eglass : IgIass_LL_defIection_PVB_1

3
2001bf- ngardrail

R 0I5 R0 = = 5.29:in
3 Eglass ’ IgIass_LL_deﬂection_PVB_1

glass deflection (with SGP interlayer)
under 50 pff live load

glass deflection (with SGP interlayer)
under 200 Ibf concentrated live load

glass deflection (with PVB interlayer)
under 50 pff live load

glass deflection (with PVB interlayer)
under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

9.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(1/2" FT + 0.06" Interlayer +1/2" FT ) : total thickness: 17/16" , Panel width: 3 ft

le\ém@km%:: 36in = 3.00ft

Ngut= 0-469in
2,1/~ 0.469in

1
h, 4:= —in = 0.06-in
MV 16

heui= 0.5(h1 1+ hy 4) + hy 4= 0.53-in

o hs 1-hq 1 097
ji= ————— = 0.27-in
hy 4 +ho 4

o hs 1-h2 1 097
2= ———— = 0.27-in
hy 4+ ho 4

|$ W= h1_1 ~h32_12 + h2_1 'hs1_12 = 007|n3

Q= min(ngardrail s Wpanel_design) = 36.00-in

1

L WAGASGRAAN= =0.77
Eglass : |s_1 'hv_1

1+ 9.6- >
Gsap wind'hs 1 a1

glass minimum thickness of nominal 1/2" thick

glass minimum thickness of nominal 1/2" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1

L sSGRAN = =0.94
Eglass : Is'hv_1
1+ 9.6-

2
Gsgp LL'hs 1 a4

1

3
R (h1_13 + hz_13 + 12'Fwind_SGP_1'|s_1) = 0.936-in

3 0.5

hef_w_1 .
hd WAL= = 0.966-in
hy 1+ 2-Twind_seP_1-Ns2_1

1
3 3 3
Dot = (h1_1 +hy 1 + 12‘FLL_SGP_1'|5_1) = 0.985-in
3 0.5
h - et 111 - 0.993-in
ehaRleodasln hi 1+ 2 sep 1-Ns2 1 '
1
o - - 0.05
Eglass ’ Is_1 'hv_1
1+ 9.6 > 2
GpvB_wind'hs_1 a1
1
r - - 0.05

Eglass : Is_1 'hv_1
1+9.6-

2 2
Gpve L hs 1 @y

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1
3 . . .
a 3 3 ) 3 . effective glass thickness for deflection under
Netuwarvbaty= (hu +ho 47+ 12 Dwing pve_1ls 1) =0629-In i 1504 ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h . Pef w_pvb_1 0.707-in effective thickness of glass for stress check
i = = . . .
AR AR IR R R h1 1+ 2-Tyind_pve_1-hs2 1 under wind load (for PVB)
1
3 - . .
. 3 3 ) _ . effective glass thickness for deflection under
NotubdesRN B = (hu +ho o+ 121y pvp 17ls 1) =06294n | 150y ASTME1300-16 Eq. X9.6 (for PVB)
3 0.5
h . Pef LL_PVB 1 0.707-in effective thickness of glass for stress check
= = . .
mAaRlRaibadRNBAY ™~ | 11+ 2T pvs 1-hs2 1 under LL load (for PVB)

9.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

| _ Pef LL_1 W 287 4 moment of inertia of glass panel for
ARSI RIS R~ " Tpanel_design = - n deflection check under LL

2 .
s _ Ny ef o LL 1 W 5911 3 Section modulus of one glass panel
ABIARR M SRR 6 ~"Vpanel_design = ©-1IN for stress check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

Mglass_applied .
Tanpligabsiv= S— = 1.87-ksi

glass_LL_stress_1

w&&lﬁg}m: "Ok " if Oapplied_LL_1 < Oglass_allowable
"NG II" otherwise
3
Pef LL PVB_ 1 4
AatasshloAolRRIRORN Bt =~ 15 Vpanel_design = 0.75-In
12
2
N1 ef o LL_PVB 1 3
SEEENURCT N R 5 “Woanel_design = 3.00-in

I\/Iglass_applied

RS bRV Rash = = 3.68 ksi
SgI«'a1ss_LL_stress_PVB_1

Applied bending stress in glass
under live load

Checkgass stress sap 1 = "Ok !I"

moment of inertia of glass panel for
deflection check under LL (for PVB )

Section modulus of one glass panel
for stress check under LL (for PVB)

Applied bending stress in glass
under live load (for PVB)

CheckaassustiassaPiBudn= | OK!" if Tapplied LL_PVB 1 < Oglass_allowable

"NG !!" otherwise

CheCkglass_stress_PVB_1 ="Ok !I"
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

9.3 Glass deflection Check (SGP interlayer)

3
(50p|f'Wpanel_deSign) “Hguardrail

ALl olas S GRAS AR A = = 0.28:in
3 Eglass : IgIass._LL_deerction_SGP_1

3
2001bf- ngardrail

ALl olassuS GRA2ANR AN = 0.38-in
3 Eglass : IgIass_LL_deerction_SGP_1

9.4 Glass deflection of glass guardrail with PVB interlayer

3
S0pIf-Wyanel_designHguardrail

ALl olassuRMBAS ORI = =1.09-in
3 Eglass : IgIass_LL_defIection_PVB_1

3
2001bf- ngardrail

ARSI R0 = = 1.45:in
3 Eglass ’ IgIass_LL_deﬂection_PVB_1

glass deflection (with SGP interlayer)
under 50 pff live load

glass deflection (with SGP interlayer)
under 200 Ibf concentrated live load

glass deflection (with PVB interlayer)
under 50 pff live load

glass deflection (with PVB interlayer)
under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

10.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(1/4" FT + 0.06" Interlayer +1/4" FT ) : total thickness: 9/16" , Panel width: 3 ft

le\ém@km%:: 36in = 3.00ft

Nyuty= 0-219in
Na,1= 0.219in

1
h, 4:= —in = 0.06-in
MV 16

heui= 0.5(h1 1+ hy 4) + h, 4= 0.28-in

o hs 1-hq 1 014,
ji= ———— = 0.14:in
hy 4 +ho 4

Mzt Pothot o 14
= —— = _ 0.14-in
hy 4+ ho 4

|$ W= h1_1 ~h32_12 + h2_1 'hs1_12 = 0.01 -in3

Q= min(ngardrail s Wpanel_design) = 36.00-in

1

L WAGASGRAAN= =0.88
Eglass : |s_1 'hv_1

1+ 9.6- >
Gsap wind'hs 1 a1

glass minimum thickness of nominal 1/4" thick

glass minimum thickness of nominal 1/4" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1

r - - 0.82
Eglass : Is'hv_1
1+ 9.6 5
Gsgp LL'hs 1 a4
1
3 3 3
R (h1_1 +hy 4+ 12'Fwind_SGP_1'|s_1) = 0.483-in
0.5
3
hef_w_1 .
h ) = = 0.491-in
okl hy 1+ 2-Twind_seP_1-Ns2_1
1
3 3 3
Dol = (h1_1 +hy 4 + 12‘FLL_SGP_1'|S_1) = 0.474-in
3 0.5
h _ Net L1 — 0.487-in
Rl hi 1+ 2T sep_1-Ns2_1 '
1
r - - 0.11
Eglass ’ Is_1 'hV_1
1+ 9.6 > o
GpvB_wind'hs_1 a1
1
. - - 0.11

Eglass : Is_1 'hv_1

2 2
Gpve L hs 1 @y

1+ 9.6

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1
3 . . .
a 3 3 ) 3 . effective glass thickness for deflection under
Netuwarvbaty= (hu +ho 47+ 12 Dwing pve_1ls 1) = 031840 i 164 ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h . Pef w_pvb_1 0.360-in effective thickness of glass for stress check
i = = . . .
AR AR R h1 1+ 2 Tyind_pve_1-hs2 1 under wind load (for PVB)
1
3 - . .
. 3 3 ) _ . effective glass thickness for deflection under
NotubdesRN B = (hu +ho 4+ 121y pvp 17ls 1) =03184n | 1,y ASTME1300-16 Eq. X9.6 (for PVB)
3 0.5
h . Pef LL_PVB 1 0.360-in effective thickness of glass for stress check
rraRlaFad b R BN = U.o6U-
hi 1+ 2T pvs 1-hs2 1 under LL load (for PVB)

10.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

3
| _ Pef LL_1 W 0.32:i 4 moment of inertia of glass panel for
aRERAARARURDSAIR N ™ 45 " " panel_design — T n deflection check under LL
2 .
s _ N1 ef o LL 1 W 1421 3 Section modulus of one glass panel
AR Mas RS 6 “"panel design = 1.4<-IN for stress check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

Mglass_applied .
Tanpligabsiv= S— = 7.78-ksi

glass_LL_stress_1

w&&lﬁg}m: "ok if Oapplied_LL_1 = Oglass_allowable
"NG !I" otherwise
3
Pef LL PVB_ 1 4
AatasshloAoRRIRORN Bt~ 15 Vpanel_design = 0.10-In
12
2
N1 ef o LL_PVB 1 3
R IAFS M SRS Rl = 5 “Whanel_design = 0.78-in

I\/Iglass_applied

T anligtahs PN BRadn= = 14.24 -Kksi
SgI«'a1ss_LL_stress_PVB_1

Applied bending stress in glass
under live load

CheCkglass_stress_SGP_1 ="NG II"

moment of inertia of glass panel for
deflection check under LL (for PVB )

Section modulus of one glass panel
for stress check under LL (for PVB)

Applied bending stress in glass
under live load (for PVB)

CheckaassustiassaPiBudn= | OK!" if  Oapplied LL_PVB_1 < Tglass_allowable

"NG !!" otherwise

CheCkglass_stress_PVB_1 ="NGII"

Page 44 of 60



Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

10.3 Glass deflection Check (SGP interlayer)

3
(50p|f'Wpanel_deSign) “Hguardrail

ALl los S SRRSO = =2.54-in
3-E

glass” IgIass._LL_deerction_SGP_1

3
2001bf- ngardrail

ALl glos s S ARA2AN A=
3 Eglass : IgIass_LL_deerction_SGP_1

10.4 Glass deflection of glass quardrail with PVB interlayer

= 3.38:in

3
S0pIf-Wyanel_designHguardrail

ALl glos s RVBASOR = = 8.38-in
3-E

glass”’ IgIass_LL_defIection_PVB_1

3
2001bf- ngardrail

=11.17-in

AR Bl RN 0Bl
3 Eglass ’ IgIass_LL_deﬂection_PVB_1

glass deflection (with SGP interlayer)
under 50 pff live load

glass deflection (with SGP interlayer)
under 200 Ibf concentrated live load

glass deflection (with PVB interlayer)
under 50 pff live load

glass deflection (with PVB interlayer)
under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

11.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(5/16" FT + 0.06" Interlayer +5/16" FT ) : total thickness: 11/16" , Panel width: 2 ft

le\ém@km%:: 24in = 2.00ft

heui= 0.5(h1 1+ hy 4) + h, 4= 0.35:in

o hs 1-hq 1 018
ji= ———— = 0.18:in
hy 4 +ho 4

o hs 1-h2 1 018
24 ———— = 0.18:in
hy 4+ ho 4

|$ W= h1_1 ~h32_12 + h2_1 'hs1_12 = 002|n3

Q= min(ngardrail s Wpanel_design) =24.00-in

1
L WAGASGRAAN= =0.71
Eglass : |s_1 'hv_1
1+ 9.6

2
Gsap wind'hs 1 a1

glass minimum thickness of nominal 5/16"
thick

glass minimum thickness of hominal 5/16" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1

L sSGRAN = =0.77
Eglass : Is'hv_1
1+ 9.6-

2 2
Gsgp LL'hs 1 a4

1

3
R (h1_13 + hz_13 + 12'Fwind_SGP_1'|s_1) = 0.590-in

3 0.5

hef_w_1

hJ WAL= = 0.615-in
hy 1+ 2-Twind_seP_1-Ns2_1

1
3 3 3
Dot = (h1_1 +hy 1 + 12‘FLL_SGP_1'|5_1) = 0.602-in
3 0.5
h . Met L1 = 0.622-in
Rl hi 1+ 2T _sep_1-Ns2_1 '
1
o - - 0.04
Eglass ’ Is_1 'hv_1
1+ 9.6- > 2
GpvB_wind'hs_1 a1
1
I - - 0.04
Eglass ' Is_1 'hv_1
1+9.6-
2 2

Gpve L hs 1 @y

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1
3 . . .
a 3 3 ) 3 . effective glass thickness for deflection under
Netuwarvbaty= (hu +ho 47+ 12 Dwing pve_1ls 1) =0.388-n i 154 ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h . Pef w_pvb_1 0.437-in effective thickness of glass for stress check
. = = 0.437- .
AR AR IR R R h1 1+ 2 Tyind_pve_1-hs2 1 under wind load (for PVB)
1
3 - . .
. 3 3 ) _ . effective glass thickness for deflection under
NotubdesRN B = (hu +ho 4+ 121y pvp 17ls 1) =03884n | |10y ASTME1300-16 Eq. X9.6 (for PVB)
3 0.5
h . Pef LL_PVB 1 0.437-in effective thickness of glass for stress check
rraRlaFad b R BN =0.45/7-
hi 1+ 2T pvs 1-hs2 1 under LL load (for PVB)

11.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

3
| _ Pef LL_1 W 044 4 moment of inertia of glass panel for
NI ARIRAUASRIR ™~ " Tpanel_design = T n deflection check under LL
2 .
s _ Ny ef o LL 1 W 155 3 Section modulus of one glass panel
ABIARR M SRR 6 *"Vpanel_design = 1-99-IN for stress check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

Mglass_applied .
Tanpligabsiv= S— = 7.13-ksi

glass_LL_stress_1

w&&lﬁg}m: "Ok " if Oapplied_LL_1 < Oglass_allowable
"NG II" otherwise
3
Pef LL_PVB_1 4
AatasshloAolRRIRORN Bt =~ 15 Vpanel_design = 0.12-In
12
2
N1 ef o LL_PVB 1 3
SETEHUNC NN 5 “Woanel_design = 0-76-in

I\/Iglass_applied

T anligtahs PN BRadn= = 14.48 -ksi
SgI«'a1ss_LL_stress_PVB_1

Applied bending stress in glass
under live load

CheCkglass_stress_SGP_1 ="NG II"

moment of inertia of glass panel for
deflection check under LL (for PVB )

Section modulus of one glass panel
for stress check under LL (for PVB)

Applied bending stress in glass
under live load (for PVB)

CheckaassustiassaPiBudn= | OK!" if Tapplied LL_PVB 1 < Oglass_allowable

"NG !!" otherwise

CheCkglass_stress_PVB_1 ="NG !II"
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

11.3 Glass deflection Check (SGP interlayer)

3
(50p|f'Wpanel_deSign) “Hguardrail

ALl los S SRRSO = =1.24.in
3-E

glass” IgIass._LL_deerction_SGP_1

3
2001bf- ngardrail

ALl glos s S ARA2AN I =
3 Eglass : IgIass_LL_deerction_SGP_1

11.4 Glass deflection of glass quardrail with PVB interlayer

= 2.48-in

3
S0pIf-Wyanel_designHguardrail

ALl glos s RVBASOR = =4.63-in
3-E

glass”’ IgIass_LL_defIection_PVB_1

3
2001bf- ngardrail

=9.27-in

AR B125 5 R0l
3 Eglass ’ IgIass_LL_deﬂection_PVB_1

glass deflection (with SGP interlayer)
under 50 pff live load

glass deflection (with SGP interlayer)
under 200 Ibf concentrated live load

glass deflection (with PVB interlayer)
under 50 pff live load

glass deflection (with PVB interlayer)
under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

12.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(3/8" FT + 0.06" Interlayer +3/8" FT ) total thickness: 13/16", Panel width: 2 ft

le\ém@km%:: 24in = 2.00ft

g, = 0.355in

= 0.355in

hs'h1

heq = =0.21-in
1+ Ny
hs'h2

hsa = =0.21-in
1+ hy

Is,= hy-hg” + hy-hgi® = 0.03:in°

= min(ngardrail > Wpanel_design) =24.00-in

1
AwindaSGR = =067
Eglass : Is'hv
1+ 96

2 2
Gsap wing'hs @

glass minimum thickness of nominal 3/8" thick

glass minimum thickness of nominal 3/8" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1
DL SGRA= =0.82
Eglass'ls'hv
1+ 9.6

2 2
Gsgp LL'hs @

1

3
Mot = (h13 S+ 12-rwind_SGp-|S> — 0.696-in

3 0.5

N toctaind l 0.729]
. = = . -In
hy + 2-Twind_sep-hs2

1
3 3 3
Nefulloi= (h1 +hy + 12'PLL_SGP'ls) = 0.733-in

0.5
3
Nyt et 1L 0.751-i
= = 0.751-in
hi + 2-I'_sep-hs2
1
AwindaR¥n = =003
Eglass'ls'hv
1+ 9.6 )
GpvB wind'hs @
1
T RVR, = =0.03
Eglass'ls'hv
1+ 9.6

2 2
Gpyg_LL hs @

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1

3 . . .
—(n3 3 ) 3 : effective glass thickness for deflection under
Netsavis = (h1 *hz" 4 12-Twing_pvsls) = 0.466-in wind load. ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h _ Pef w_pvb _ 0.525.i effective thickness of glass for stress check
PRI ™ | ) o T 4 pvB-heo = oeo0in under wind load (for PVB)

1
3 . . .
. 3 3 ) 3 . effective glass thickness for deflection under
RetublnsR¥BA= (h1 +hy + 12T pvgls) =0.466-in LL load. ASTM E1300-16 Eq. X9.6 (for PVB)
3 0.5
h _ Pef LL_PVvB — 0.525.1 effective thickness of glass for stress check
Tl P AT B n under LL load (for PVB)

12.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

3

| ~het W _079.nt moment of inertia of glass panel for
MRS ARARIEMASGRY =~ 5 " panel_design = U /571N deflection check under LL

2 .
s _ N1 ef o LL W 296 3 Section modulus of one glass panel
ARG Mas URERA 6 *"Vpanel_design = <-5°IN for stress check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

 Mgiass_applied 4.89.ks Applied bending stress in glass
Ranplissabos= g —— —— = #09KS under live load

glass_LL_stress

m&b\g}mm%:: "OK!M" if  oapplied LL < Oglass_allowable
"NG II" otherwise CheCkglass_stress_SGP ="OoK "
3
| _ het LL_pvB W — 0.20:i 4 moment of inertia of glass panel for
NS khaARIRGIRORUBN ™ T 15! 'panel_design = ©-<0-IN deflection check under LL (for PVB)
2 .

S _ N1 ef o LL PVB W —110: 3 Section modulus of one glass panel
AR M SARSS BN~ 6 "Wpanel_design = 1.1U-IN for stress check under LL (for PVB)

_ Mgass_applied 10.04-ksi Applied bending stress in glass

RanplighakbsRUBN ™ g = 10.04Ksl under live load (for PVB)

glass_LL_stress_PVB

Checkaassastrassupyg= | "OK!" if  Tapplied LL_PVB < Oglass_allowable

"NG !I" otherwise

CheCkglass_stress_PVB ="NGII"
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.

Job

. No.

12.3 Glass deflection Check (SGP interlayer)

3
A ~ (50p|f'Wpanel_design)'ngardrail — 0.69-in
3 Eglass : IgIass._LL_deerction_SGP

3
2001bf- ngardrail

ALl olassuSGRA2M = =1.37:in
3 Eglass ) Iglass_LL_deﬂection_SGP

12.4 Glass deflection of glass quardrail wuth PVB interlayer

3
50 plf'WpaneI_design “Hguardrail .
Rl RABAS0RI = = 2.67-in
3 Eglass ’ IgIass_LL_deﬂection_PVB

3
2001bf- ngardrail

Rl RABAZ0ORN = = 5.33:in
3 Eglass : IgIass_LL_deﬂection_PVB

glass deflection (with SGP interlayer)
under 50 pff live load

glass deflection (with SGP interlayer)
under 200 Ibf concentrated live load

glass deflection (with PVB interlayer)
under 50 plff live load

glass deflection (with PVB interlayer)
under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design

Subject: 55" high Guardrail (UNI & LEVEL) Check

Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

13.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(1/2" FT + 0.06" Interlayer +1/2" FT ) total thickness: 19/16", Panel width: 2 ft

le\ém@km%:: 24in = 2.00ft

= 0.469in

o= 0.469in

hs;= 0.5-(hy + hy) + h, = 0.53-in
hs-hy
hegi= = 0.27-in
hy + hy
hs-hy
hszi= = 0.27-in
1+ hy

Is,= hy-hg” + hy-hgi® = 0.07-in°

= min(ngardrail > Wpanel_design) =24.00-in

1
AWIRRASGRY = = 0.60
Eglass : Is'hv
1+ 9.6

2 2
Gsap wing'hs @

glass minimum thickness of nominal 1/2" thick

glass minimum thickness of nominal 1/2" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1
DL SGRA= =0.77
Eglass'ls'hv
1+ 9.6-

2 2
Gsgp LL'hs @

1
3 3 3
he¢ W = (h—] + h2 + 12'Fwind_SGP'|s> = 0.881-in

3 0.5

N toctaind Mot w 0.932.i
. = = . -In
hy + 2-Twind_sep-hs2

1
3 3 3
Nefulloi= (h1 +hy + 12'PLL_SGP'ls) = 0.937-in

3 0.5

Pef 1L

hJ o= =0.966-in
hi + 2-I'_sep-hs2

1
AwindaR¥n = =002
Eglass'ls'hv
1+ 9.6

2 2
GpvB wind'hs @

1

DL RVB = =0.02
Eglass'ls'hv
1+ 9.6

2
Gpyg_LL hs @

2

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1
3 . . .
(3 3 ) 3 , effective glass thickness for deflection under
Netsavis = (h1 +hy” +12:Tying_pve-ls) = 0.609-in wind load. ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h _ Pef w_pvb — 0.684-in effective thickness of glass for stress check
PRI ™ | ) o T opvehea) under wind load (for PVB)
1
3 . . .
(3 3 ) 3 , effective glass thickness for deflection under
RetublnsR¥BA= (h1 +hy” + 12T pvels) = 0.609-in LL load. ASTM E1300-16 Eq. X9.6 (for PVB)
3 0.5
h _ Pef LL_PVvB — 0.684. effective thickness of glass for stress check
e P T n under LL load (for PVB)

13.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

3

| ~het W 164t moment of inertia of glass panel for
AR E b ARIRAUADSRERY — 5T panel_design = - n deflection check under LL

2 .
s _ N1 ef o LL W 373 3 Section modulus of one glass panel
ARG Mas URERA 6 *"Vpanel_design = ©-/=+IN for stress check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check

Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

I\/Iglass_applied

WAUWZI = 2.96-ksi
Sglass_LL_stress
W&MW:: "okt if Oapplied_LL < Oglass_allowable

"NG !I" otherwise

3
hef 1L PVB

Aokl oGO B ™ T 15 Wpanel_design = 0-45-in

2
N1 ef o LL PVB

TN
6

I\/Iglass_applied

RARRle s R = = 5.90ksi
SgIass_LL_stress_PVB
Checkaassustiasspugi= | "OK!M" if  oapplied LL_PVB < Tglass_allowable
"NG !I" otherwise

4

'Wpanel_design =1.87-in

3

Applied bending stress in glass
under live load

CheCkglass_stress_SGP ="oK "

moment of inertia of glass panel for
deflection check under LL (for PVB )

Section modulus of one glass panel
for stress check under LL (for PVB)

Applied bending stress in glass
under live load (for PVB)

CheCkglass_stress_PVB ="OoK "
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Project: Carvart Interior Glass Guardrail Design
Subject: 55" high Guardrail (UNI & LEVEL) Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

14.3 Glass deflection Check (SGP interlayer)

3
(50 plf'WpaneI_design) “Hguardrail

ALl olassuS GRS, = = 0.33:in
3 Eglass : IgIass._LL_deerction_SGP

3
2001bf- ngardrail

ALl olassuSGRA2MN = = 0.66-in
3 Eglass ) Iglass_LL_deﬂection_SGP

14.4 Glass deflection of glass quardrail wuth PVB interlayer

3
50 plf'WpaneI_design “Hguardrail .
Rl RABAS0RI = = 1.20-in
3 Eglass ’ IgIass_LL_deﬂection_PVB

3
2001bf- ngardrail

Rl RABA20OURN = = 2.39:in
3 Eglass : IgIass_LL_deﬂection_PVB

glass deflection (with SGP interlayer)
under 50 pff live load

glass deflection (with SGP interlayer)
under 200 Ibf concentrated live load

glass deflection (with PVB interlayer)
under 50 plff live load

glass deflection (with PVB interlayer)
under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

Job Description

This worksheet is for the structural design of the 72" high glass guardrail with varied thickness for Carvart Glass
product, the following items are Included:

1. Constants.

2. glass quardrail live load

3. 13/16" thick glass panel (4ft wide)
4. 17/116" thick glass panel (4ft wide)
5. 13/16" thick glass panel (3ft wide)
6. 17/16" thick glass panel (3ft wide)
7. 1716" thick glass panel (2ft wide)

Design Notes and Results

1.) the scope of work: glass panel strength/deflection design,
2.) No strength check of existing structure or sybstrate or items by others are in the scope of work.

3.) work this design with glass railing product.

References

1.) AISC steel construction Manual. 15th Edition

2.) NYC building construction Code. 2014

3.) ACI 318-14 Chapter 17

4.) ASTM E1300-16: Standard Practice for Determining load Resistance of Glass in Buildings
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Project: Carvart Interior Glass Guardrail Design

Subject: 72" high Guardrail Check

Designed by:J. W

Index No.
Job. No.

Date: 02/15/2021
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1. Constants
fe := 2500psi Design Compressive Strength of
concrete (assumed)

Vglass := 160pcf Density of glass

Ysti := 490pcf Density of Steel

1.2 Dead Load (DC)

3 1 .
Heightgjass := 78in + zin + 43in + Zin =10.17ft max. glass panel height
Widthgass := 48in = 4.00ft yypical glass panel width
) _ ﬂ . max. Glass panel thickness (for
glass_max -y n dead load calculatin purpose)
Hguardrail := 72in = 6.00ft height of glass guardrail (top of guardrail

to finished floor)

Glass panel Dead Load:

DLgIasspaneI = 1-1'\fglass'Heighthass'tglass_max'Widthglass = 633.72 Ibf
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

2.1. Live Load (interior glass panel)

the following live load is applied on the interior glass guardrail:

guardrail railing: 50 plf in any direction applied on top of guardrail, or 200 Ibf concentrated live load

Woanel_design := 48in = 4.00ft design panel width for Live load

Vglass_applied := Max(50pIf-Woane design » 2001bf) = 200.00 Ibf

. max. bending moment at cener of
Mgiass_applied = Vglass_appiied *(Hguardrait) = 14.40-kip-in structural siicone below the floor

2.2 lateral Load (applicable to glass panel, not for guardrail )

the following lateral load is applied on the infill of glass panel:

lateral load of 5 psf applied normal to the panels on the full extent of the solid vertical
surface.

lateral load on glass panel

UL ateral := Spsf (not for guardrail)
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

3.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(3/8" FT + 0.06" Interlayer +3/8" FT ) total thickness: 13/16", Panel width: 4 ft

h4 := 0.355in
h, := 0.355in
1. .
h, := —in = 0.06-in
16

Eglass = 10399Ksi
GsGP_wind ‘= 3828psi

GSGP_LL = 8686pS|

GpvB_wind == 63.8psi

GPVB_LL = 639p$|

glass minimum thickness of nominal 3/8" thick

glass minimum thickness of nominal 3/8" thick

interlayer thickness

glass Young's modulus of elasticity

interlayer complex shear modulus for 35/122 F
degree for SGP interlayer for wind load

interlayer complex shear modulus for 1 hour /86 F
degree for SGP interlayer for live load

interlayer complex shear modulus for 35/122 F
degree for PVB interlayer for wind load

interlayer complex shear modulus for 1 hour/86 F
degree for PVB interlayer for live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

G value reference:

https://iwww.trosifol.com/glass-calculator/?no_cache=1&tx_glasscalculator_calculator%5Baction%5
D=showCase1&tx_glasscalculator_calculator%5Bcontroller%5D=Start&cHash=0a59bd8a690a14650

01bfbc556618a00

hs = 0.5:(hq + hy) + hy, = 0.42:in

hs'h1
het = - 0.21-in
h1 + h2
hs-hy
hgo == =0.21-in
s2 h1 + h2

Iy := hy-hgy? + hy-hgy? = 0.03.in°

a:= min(Heightg|ass,Widthg|ass) =48.00-in

1
Lwind_sGP = =0.89
- Eglass'ls'hv
1+ 9.6

2 2
Gsap wing'hs @

1
FLL_SGP = =0.95

Eglass.'ls'hv
1+ 9.6

2 2
Gsgp LL'hs @

1

3 3 3
hef_w = (h—] + h2 + 12'Fwind_SGP'|s> = 0.748:in

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

3 0.5

h et w 0.760-]
1_ef_o_wind = =Vu. -In
- hy + 2-T'wind_sep-hs2

1
3 . 3 3
hef_LL = (h1 + h2 + 12'PLL_SGP'|S) =0.761-in

0.5
3
Pef L
h1 ef o LL == e = 0.767-in
- hi + 2-I'_sep-hs2
1
| W = =012
wind_PVB Eglass ] |s ] hv
1+9.6- > 2
Gpve_wind'hs @
1
I = =012
HPVE Eglass : |s ' hv
1+ 9.6

2 2
Gpyg_LL hs a

1

3
3 3 .
hef_w_pvb = (h1 + h2 + 12'Fwind_PVB'|s) =0.510-in

3 0.5

h hef_w_pvb 05741
1_ef o_wind_pvb = =0. -in
7 hy + 2-Tying_pva-hs2

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6 (for
PVB)

effective thickness of glass for stress check
under wind load (for PVB)
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1
3 . . :
3 3 , effective glass thickness for deflection under
het LL_PvB := (h1 +hy+ 12‘FLL_PVB"3> =0.511:in LL load. ASTM E1300-16 Eq. X9.6 (for PVB)
3 0.5
h . Pef LL_PVB 0.574.-in effective thickness of glass for stress check
1_ef o LL_PVB'= =U.o/4-
_ef o LL_ hy + 2-T pys-hez under LL load (for PVB)

3.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

Average Modulus of Rupture for fully

Fr:= 24ksi tempered glass

Typical glass allowable bending

r 1
Oglass_allowable = 7~ = 6.00-ksi stress, where factor 4 is the Safety

Factor
3
Pef LL 4 moment of inertia of glass panel for
IgIass_LL_deflection_SGP = 12 'Wpanel_design =1.77-in deflection check under LL
2 .
. N1 ef o LL .3 Section modulus of one glass panel
Sglass_LL_stress ‘= T 6 “Woanel_design = 4-70-in for stress check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

Mglass_applied Applied bending stress in glass

Oapplied_LL = s - 3.06-ksi under live load
glass_LL_stress

CheCkgIass_stress_SGP = ["OoK " if Oapplied_LL < Oglass_allowable
"NG II" otherwise CheCkgIass_stress_SGP ="OoK "
3
) et LL_PVB 4 moment of inertia of glass panel for
lgiass_LL_defiection PVB = -~ "Wpanel_design = 0-53-n deflection check under LL (for PVB )
2 .
s _ N1 ef o LL PVB W 263 3 Section modulus of one glass panel
glass_LL stress PVB = 6 +Vpanel_design = <-5<-1N for stress check under LL (for PVB)
_ Mgass_applied 5 47 ks Applied bending stress in glass
Tapplied_LL_PVB = = 9.40KSl under live load (for PVB)

S glass_LL_stress_PVB

CheCkgIass_stress_PVB = ["OK!I" if Oapplied_LL_PVB < Oglass_allowable

"NG !I" otherwise

CheCkgIass_stress_PVB ="oK!I"
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check
Designed by:J. W
Date: 02/15/2021

Index No.

Job

. No.

3.3 Glass deflection Check (SGP interlayer)

Note:

NYC building code 2014 edition has no limit/requirement for guardrail deflection under design live load

3
(50 plf'WpaneI_design) “Hguardrail

3 Eglass : IgIass._LL_deﬂection_SGP

AL glass_SGP_50plf ==

3
2001bf- ngardrail

AL glass_SGP_200Ibf ==
3 Eglass ) Iglass_LL_deﬂection_SGP

3.2 Glass deflection of glass guardrail wuth PVB interlayer

= 1.36-in

= 1.36-in

3
S0pIf-Wpanel_designHguardrail

AL glass_PVB_50plf := = 4.50-in

3 Eglass ’ IgIass_LL_deﬂection_PVB

3
2001bf- ngardrail

AL glass_PVB_200Ibf ‘=
3 Eglass : IgIass_LL_deﬂection_PVB

=4.50-in

glass deflection (with SGP interlayer)
under 50 plff live load

glass deflection (with SGP interlayer)
under 200 Ibf concentrated live load

glass deflection (with PVB interlayer)
under 50 plff live load

glass deflection (with PVB interlayer)
under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

4.1 Glass Panel Effective thickness for stress and deflection check
Per ASTM E1300-16 X9
(1/2" FT + 0.06" Interlayer +1/2" FT ) : total thickness: 17/16" , Panel width: 4 ft

h4 4 := 0.469in glass minimum thickness of nominal 1/2" thick
hy 4 := 0.469in glass minimum thickness of nominal 1/2" thick
1. , . ,
hy 1:=—in=0.06-in interlayer thickness
hs_ 1:= 0_5.(h1_1 n h2_1) +hy_1=0.53in ASTM E1300-16 Eq. X9.5
N hs_1-hy_4 097
4 q4:=———— =0.27-in
> hy 4 +ho 4
N hs_1-hg_4 097
2 4 =———— =0.27-in
> hy 4 +ho 4

2 2 .3
|S_1 = h1_1'h32_1 + h2_1 'hs1_1 = 0.07-in

a1 := min(Heightgiass » Wpanel_design) = 48.00-in

1 . .
Twind_sGP_1:= =0.86 Shear transfer coefficient for wind load

1406 EglassIs_1-Ny_1 per ASTM E1300-16 Eq. X9.1

2
Gsap wind'hs 1 a1
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check
Designed by:J. W

Index No.
Job. No.

Date: 02/15/2021

1
=0.97

I sep 1=
Eglass : Is'hv_1

1+ 9.6- > 2
Gsgp LL'hs 1 a4

1

3 3 3
Ref w 1:= (h1_1 +hy 47 + 12'Fwind_SGP_1'|s_1) = 0.961:in

0.5
3
h Nef_w_1 0.980-i
1_ef o_wind_1°= o "
=T U hy g+ 2-Tying_sep_1hs2 1
1
3 3 ’
Ref 1L 1= (h1_1 +hy 4 + 12‘FLL_SGP_1'IS_1) = 0.992:in
0.5
3
i hef_LL_1 0.996-i
1 ef o LL_ 1= e "
efo Ll hy 4+ 2T sep 1-hs2 1
- 1 0.09
wind_PVB_1 = e
- - Eglassls_1-hy_1
1+96- > 2
Gpve_wind'hs_1 a1
- 1 0.09
LL_PVB_1 = e
- - Eglass : Is_1 'hV_1
1+ 9.6

2 2
Gpve L hs 1 @y

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1
3 . . .
a 3 3 ) 3 . effective glass thickness for deflection under
Nef_w_pvb_1 = (hu +ho 47+ 12 Dwing pve_1ls 1) =0653-n i 15ad. ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h . Pef w_pvb_1 0.734-in effective thickness of glass for stress check
1_ef o_wind_pvb_1-= = VU : ;
G h1 1 + 2-Tying pve_1-hs2 1 under wind load (for PVB)
1
3

3 3 . effective glass thickness for deflection under
Nef 1L PvB_1:= (hu +hy "+ 12Ty pye 1 "5_1) =0.653-In || 15ad. ASTM E1300-16 Eq. X9.6 (for PVB)

3 0.5

Pef LL_PVB 1 effective thickness of glass for stress check

Ny ef o LL PVB 1= = 0.734-in
_ef o LL_PVB_ hy 1+ 2-TL pvs_1-Ne2 1 under LL load (for PVB)

4.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

3
Pef LL_1 4 moment of inertia of glass panel for
IgIass_LL_deerction_SGP_1 = 12 *VVpanel_design = 3.90-in deflection check under LL
2 .
N1 ef o LL_1 3 Section modulus of one glass panel

Sglass_LL_stress_1 1= 6 “Woanel_design = 7-94-in for stress check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

Mglass_applied Applied bending stress in glass

Oapplied LL_1 = S .- 1.81ksi under live load
glass_LL_stress_1

CheCkgIass_stress_SGP_1 = ["OKN" if Oapplied_LL_1 = Oglass_allowable
"NG !II'" otherwise CheCkgIass_stress_SGP_1 ="OoK!I!"
3
Pef LL_PVB_1 4 moment of inertia of glass panel for
lgiass_LL_deflection PVB_1 = - "Wpanel_design = 1.12-n deflection check under LL (for PVB )
2 .

s _ N1 ef o LL_PVB 1 W 431 3 Section modulus of one glass panel

glass_LL_stress_PVB_1 ‘= 6 "Wpanel_design = #-21-1N for stress check under LL (for PVB)

| B Mglass_applied _ 334.ks Applied bending stress in glass
Oapplied_LL_PVB_1 ‘= = 9.90 Kl under live load (for PVB)

SgIass_LL_stress_PVB_1

CheCkgIass_stress_PVB_1 = |"OK!" if Oapplied_LL_PVB_1 < Oglass_allowable

"NG !!" otherwise

CheCkgIass_stress_PVB_1 ="OK!I"
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

4.3 Glass deflection Check (SGP interlayer)

Note:
NYC building code 2014 edition has no limit/requirement for guardrail deflection under design live load

3
(Soplf'wpanel_design) 'ngardrail glass deflection (With SGP interlayer)

ALL = = 0.61-in .
_glass_SGP_50plf_1 under 50 pff live load
3 Eglass : IgIass._LL_defIection_SGP_1 P

3
200Ibf-Hgyardrai glass deflection (with SGP interlayer)

AL = = 0.61-in :
_glass_SGP_200Ibf_1 nder 200 Ibf concentr live |
3'Eglass'|gIass_LL_deerction_SGP_1 under 200 of concentrated ive load

4.4 Glass deflection of glass guardrail with PVB interlayer

3
50p|f'WpaneI_design 'ngardrail glass deflection (With PVB interlayer)

AL = =2.14:in :
_glass_PVB_50plf_1 nder If live |
3'Eglass'|gIass_LL_deerction_PVB_1 under 50 piffive load

3
200Ibf-Hgyardrail glass deflection (with PVB interlayer)

ALl = =2.14-in ;
_glass_PVB_200Ibf_1 nder 200 Ibf concentr: live |
3'Eglass'IgIass_LL_deﬂection_PVB_1 under 200 Ibf co trated ive load
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

5.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(3/8" FT + 0.06" Interlayer +3/8" FT ) total thickness: 13/16", Panel width: 3 ft

le\ém@km%:: 36in = 3.00ft

g, = 0.355in

= 0.355in

hs-hy

heq = =0.21-in
1+ Ny
hs'h2

hsa = =0.21-in
1+ hy

Is,= hy-hg” + hy-hgi® = 0.03:in°

.= min(Heightgass » Wpanel_design) = 36.00-in

1
AWIRRASGRY = =082
Eglass : Is'hv
1+ 9.6

2 2
Gsap wing'hs @

glass minimum thickness of nominal 3/8" thick

glass minimum thickness of nominal 3/8" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1
DL SGRA= =0.91
Eglass'ls'hv
1+ 9.6

2 2
Gsgp LL'hs @

1

3
Mot = (h13 Fhy 12-rwind_SGp-|S> - 0.732-in

3 0.5

N toctaind l 0.751 ]
o= =0.751-in
hy + 2-Twind_sep-hs2

1
3 3 3
Nefulloi= (h1 +hy + 12'PLL_SGP'ls) = 0.753-in

0.5
3
Nyt et 1L 0.763i
= = 0.763-in
hi + 2-I'_sep-hs2
1
AwindaR¥n = =007
Eglass'ls'hv
1+ 9.6 )
GpvB wind'hs @
1
DL RVB = =0.07
Eglass'ls'hv
1+ 9.6

2 2
Gpyg_LL hs @

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1

3 . . .
—(n3 3 ) 3 : effective glass thickness for deflection under
Netsavis = (h1 *hg" 4+ 12-Twing_pvsls) = 0.487in wind load. ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h _ Pef w_pvb _ 0.548.i effective thickness of glass for stress check
PRI ™ | ) o T 4 pvB-heo = -o%en under wind load (for PVB)

1
3 . . .
. 3 3 ) 3 . effective glass thickness for deflection under
RetublnsR¥BA= (h1 +hy +12.T pvels) =0.487:in LL load. ASTM E1300-16 Eq. X9.6 (for PVB)
3 0.5
h _ Pef LL_PVvB — 0.548. effective thickness of glass for stress check
Tl P AT B n under LL load (for PVB)

5.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

3

| ~het W _ 108 moment of inertia of glass panel for
IR I ARIARCURDSRGR — 4o " panel_design T T n deflection check under LL

h ’ Section modulus of one g |

Mol ~ 3 ection modulus of one glass pane
RS 6 “Whanel_design = 3.49-in for stress check under LL

Page 18 of 30




Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

 Mgiass_applied A13ks Applied bending stress in glass
Ranplissabos= g ———— = 1Sl under live load

glass_LL_stress

m&b\g}mm%:: "OK!M" if  oapplied LL < Oglass_allowable
"NG !I" otherwise Checkgjass_stress_sap = "OK "
3
| _ het LL_pvB W — 0.35.i 4 moment of inertia of glass panel for
NS khaARIRGIRORUBN ™ T 15! 'panel_design = F-59°IN deflection check under LL (for PVB)
2 .

S _ N1 ef o LL PVB W 180 3 Section modulus of one glass panel
AR M SARSS BN~ 6 "Wpanel_design = 1.6U-IN for stress check under LL (for PVB)

_ Mgass_applied 7 99 ks Applied bending stress in glass

RanplighakbsRUBN ™ g = 199Kl under live load (for PVB)

glass_LL_stress_PVB

Checkaassastrassupyg= | "OK!" if  Tapplied LL_PVB < Oglass_allowable

"NG !I" otherwise

CheCkglass_stress_PVB ="NGII"
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check
Designed by:J. W
Date: 02/15/2021

Index No.

Job

. No.

5.3 Glass deflection Check (SGP interlayer)

Note:

NYC building code 2014 edition has no limit/requirement for guardrail deflection under design live load

3
A ~ (50p|f'Wpanel_design)'ngardrail — 1.40-in
3 Eglass : IgIass._LL_deerction_SGP
3
A 20OIbf'ngardraiI 1.87-in
oIS S RRA2AN =1.87-
3 Eglass ) Iglass_LL_deﬂection_SGP

5.4 Glass deflection of glass quardrail wuth PVB interlayer

3
S0pIf-Wpanel_designHguardrail

PTG
3E

glass”’ IgIass_LL_deﬂection_PVB

3
2001bf- ngardrail

=5.19-in

=6.92:in

AR BI85 RN 200U
3E

glass”’ IgIass_LL_deﬂection_PVB

glass deflection (with SGP interlayer)
under 50 plff live load

glass deflection (with SGP interlayer)
under 200 Ibf concentrated live load

glass deflection (with PVB interlayer)
under 50 plff live load

glass deflection (with PVB interlayer)
under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

6.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(1/2" FT + 0.06" Interlayer +1/2" FT ) : total thickness: 17/16" , Panel width: 3 ft

le\ém@km%:: 36in = 3.00ft

Ngut= 0-469in

Na,1,/= 0.469in

1
h, 4:= —in = 0.06-in
MV 16

heui= 0.5(h1 1+ hy 4) + hy 4= 0.53-in

o hs 1-hq 1 097
ji= ————— = 0.27-in
hy 4 +ho 4

o hs 1-h2 1 097
2= ———— = 0.27-in
hy 4 +ho 4

|$ 1 = h1_1 ~h32_12 + h2_1 'hs1_12 = 007|n3

a.:= min(Heightgiass » Wpanel design) = 36.00-in

1
Eglass : |s_1 'hv_1
1+ 9.6

2 2
Gsap wind'hs 1 a1

glass minimum thickness of nominal 1/2" thick

glass minimum thickness of nominal 1/2" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load

per ASTM E1300-16 Eq. X9.1
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1

r - - 0.94
Eglass : Is'hv_1
1+ 9.6 5
Gsgp LL'hs 1 a4
1
3 3 3
R (h1_1 +hy 1+ 12'Fwind_SGP_1'|s_1) = 0.936-in
0.5
3
hef_w_1 .
h ) = =0.966-in
okl hy 1+ 2-Twind_seP_1-Ns2_1
1
3 3 3
Dot = (h1_1 +hy 4 + 12‘FLL_SGP_1'|5_1) = 0.985:-in
3 0.5
h - Met L1 = 0.993-in
Rl hi 1+ 2T _sep_1-Ns2_1 '
1
- - - 0.05
Eglass ’ Is_1 'hv_1
1+ 9.6 > o
GpvB_wind'hs_1 a1
1
r - - 0.05

Eglass : Is_1 'hv_1

2 2
Gpve L hs 1 @y

1+ 9.6

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1
3 . . .
a 3 3 ) 3 . effective glass thickness for deflection under
Netuwarvbaty= (hu +ho 47+ 12 Dwing pve_1ls 1) =0629-In i 1504 ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h . Pef w_pvb_1 0.707-in effective thickness of glass for stress check
i = = . . .
AR AR R h1 1+ 2 Tyind_pve_1-hs2 1 under wind load (for PVB)
1
3 - . .
. 3 3 ) _ . effective glass thickness for deflection under
NotubdesRN B = (hu +ho o+ 121y pvp 17ls 1) =06294n | 150y ASTME1300-16 Eq. X9.6 (for PVB)
3 0.5
h . Pef LL_PVB 1 0.707-in effective thickness of glass for stress check
rraRlaFad b R BN = 0707
hi 1+ 2T pvs 1-hs2 1 under LL load (for PVB)

6.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

3
| _ Pef LL_1 W 287 4 moment of inertia of glass panel for
ARSI RIS R~ " Tpanel_design = - n deflection check under LL
2 .
s _ Ny ef o LL 1 W 5911 3 Section modulus of one glass panel
ABIARR M SRR 6 ~"Vpanel_design = ©-1IN for stress check under LL
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

IVlglass_applied .
Tanpligabsiv= S— = 2.44 ksi

glass_LL_stress_1

w&&lﬁg}m: "Ok " if Oapplied_LL_1 < Oglass_allowable
"NG II" otherwise
3
Pef LL_PVB_1 4
AatasshloAolRRIRORN Bt =~ 15 Vpanel_design = 0.75-In
12
2
N1 ef o LL_PVB 1 3
SEEENURCT N R 5 “Woanel_design = 3.00-in

I\/Iglass_applied

RS bRV Rash = = 4.80ksi
SgI«'a1ss_LL_stress_PVB_1

Applied bending stress in glass
under live load

Checkgass stress sap 1 = "Ok !I"

moment of inertia of glass panel for
deflection check under LL (for PVB )

Section modulus of one glass panel
for stress check under LL (for PVB)

Applied bending stress in glass
under live load (for PVB)

CheckaassustiassaPiBudn= | OK!" if Tapplied LL_PVB 1 < Oglass_allowable

"NG !!" otherwise

CheCkglass_stress_PVB_1 ="Ok !I"
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

6.3 Glass deflection Check (SGP interlayer)

Note:
NYC building code 2014 edition has no limit/requirement for guardrail deflection under design live load

3
(Soplf'wpanel_design) 'ngardrail glass deflection (With SGP interlayer)

Rl AR = 0.63-in ;
3'Eglass : Iglass_LL_deerction_SGP_1 under 50 plf ive load

3
200Ibf-Hgyardrai glass deflection (with SGP interlayer)

DL olossuSGR AN = 0.83:in .
3-Eglasslglass_LL_deflection_SGP_1 under 200 Ibf concentrated live load

6.4 Glass deflection of glass guardrail with PVB interlayer

3
50p|f'WpaneI_design 'ngardrail glass deflection (with PVB interlayer)

ALl olassRMBAS ORI = = 2.40-in :
3'Eglass : IgIass_LL_defIection_PVB_1 under 50 plf ive load

3
2001bf-Hgyardrail glass deflection (with PVB interlayer)

AR 0255 R 2OOURS o =3.20+in i
3-Eglasslglass_LL_deflection_PVB_ 1 under 200 Ibf concentrated live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

7.1 Glass Panel Effective thickness for stress and deflection check

Per ASTM E1300-16 X9

(1/2" FT + 0.06" Interlayer +1/2" FT ) total thickness: 17/16", Panel width: 2 ft

le\ém@km%:: 24in = 2.00ft

= 0.469in

o= 0.469in

hs;= 0.5-(hy + hy) + h, = 0.53-in
hs-hy
hegi= = 0.27-in
hy + hy
hs-hy
hszi= = 0.27-in
1+ hy

Is,= hy-hg” + hy-hgi® = 0.07-in°

.= min(Heightgass » Wpanel_design) = 24.00-in

1
AWIRRASGRY = = 0.60
Eglass : Is'hv
1+ 9.6

2 2
Gsap wing'hs @

glass minimum thickness of nominal 1/2" thick

glass minimum thickness of nominal 1/2" thick

interlayer thickness

ASTM E1300-16 Eq. X9.5

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Page 26 of 30




Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1
DL SGRA= =0.77
Eglass'ls'hv
1+ 9.6-

2 2
Gsgp LL'hs @

1
3 3 3
he¢ W = (h—] + h2 + 12'Fwind_SGP'|s> = 0.881-in

3 0.5

N toctaind Mot w 0.932.i
. = = . -In
hy + 2-Twind_sep-hs2

1
3 3 3
Nefulloi= (h1 +hy + 12'PLL_SGP'ls) = 0.937-in

3 0.5

Pef 1L

hJ o= =0.966-in
hi + 2-I'_sep-hs2

1
AwindaR¥n = =002
Eglass'ls'hv
1+ 9.6

2 2
GpvB wind'hs @

1

DL RVB = =0.02
Eglass'ls'hv
1+ 9.6

2
Gpyg_LL hs @

2

Shear transfer coefficient for Live load

effective glass thickness for deflection under
wind load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under wind load

effective glass thickness for deflection under
LL load. ASTM E1300-16 Eq. X9.6

effective thickness of glass for stress check
under LL load

Shear transfer coefficient for wind load
per ASTM E1300-16 Eq. X9.1

Shear transfer coefficient for Live load
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1
3 . . .
(3 3 ) 3 , effective glass thickness for deflection under
Netsavis = (h1 +hy” +12:Tying_pve-ls) = 0.609-in wind load. ASTM E1300-16 Eq. X9.6 (for
PVB)
3 0.5
h _ Pef w_pvb — 0.684-in effective thickness of glass for stress check
PRI ™ | ) o T opvehea) under wind load (for PVB)
1
3 . . .
(3 3 ) 3 , effective glass thickness for deflection under
RetublnsR¥BA= (h1 +hy” + 12T pvels) = 0.609-in LL load. ASTM E1300-16 Eq. X9.6 (for PVB)
3 0.5
h _ Pef LL_PVvB — 0.684. effective thickness of glass for stress check
e P T n under LL load (for PVB)

7.2 Glass Panel Strength Design (ASD method) per NYC Building Code 2014
Edition Chapter 24 item 2407.1.1 (for both SGP & PVB interlayer)

3

| ~het W 164t moment of inertia of glass panel for
AR E b ARIRAUADSRERY — 5T panel_design = - n deflection check under LL

2 .
s _ N1 ef o LL W 373 3 Section modulus of one glass panel
ARG Mas URERA 6 *"Vpanel_design = ©-/=+IN for stress check under LL
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Project: Carvart Interior Glass Guardrail Design

Subject: 72" high Guardrail Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

I\/Iglass_applied

WAUWZI = 3.86-ksi
Sglass_LL_stress
W&MW:: "ok if Oapplied_LL < Oglass_allowable

"NG !I" otherwise

3
hef 1L PVB

Aokl oGO B ™ T 15 Wpanel_design = 0-45-in

2
N1 ef o LL PVB

TN
6

I\/Iglass_applied

RARRle s R = = 7.68ksi
SgIass_LL_stress_PVB
Checkaassustiasspugi= | "OK!M" if  oapplied LL_PVB < Tglass_allowable
"NG !I" otherwise

4

'Wpanel_design =1.87-in

3

Applied bending stress in glass
under live load

CheCkglass_stress_SGP ="oK "

moment of inertia of glass panel for
deflection check under LL (for PVB )

Section modulus of one glass panel
for stress check under LL (for PVB)

Applied bending stress in glass
under live load (for PVB)

CheCkglass_stress_PVB ="NG I"
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Project: Carvart Interior Glass Guardrail Design
Subject: 72" high Guardrail Check
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

7.3 Glass deflection Check (SGP interlayer)

3
(50 plf'WpaneI_design) “Hguardrail

ALl olassuS GRS, = = 0.73:in
3 Eglass : IgIass._LL_deerction_SGP

3
2001bf- ngardrail

ALl olassuSGRA2MN = = 1.46-in
3 Eglass ) Iglass_LL_deﬂection_SGP

7.4 Glass deflection of glass guardrail wuth PVB interlayer

3
50 plf'WpaneI_design “Hguardrail .
Rl RABAS0RI = = 2.65:in
3 Eglass ’ IgIass_LL_deﬂection_PVB

3
2001bf- ngardrail

Rl RABA20OURN = = 5.30-in
3 Eglass : IgIass_LL_deﬂection_PVB

glass deflection (with SGP interlayer)
under 50 pff live load

glass deflection (with SGP interlayer)
under 200 Ibf concentrated live load

glass deflection (with PVB interlayer)
under 50 plff live load

glass deflection (with PVB interlayer)
under 200 Ibf concentrated live load

Page 30 of 30




Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

Job Description

This worksheet is for the structural design of the glass guardrail siicone and concrete anchor for Carvart glass product
including PLAN, LEVEL and UNI.

1. Constants and load.

2. structural silicone (DOWSIL 2-PART CURING) design for glassRAILINGS>PLAN
3. Concrete Anchor design for glassRAILINGS>PLAN A. Side Mount

4. Design of Concrete Anchor for glassRAILING>UNIA. Side Mount

5. Design of Concrete Anchor for glassRAILING>UNI B. Top Mount

6. Design of Concrete Anchor for glassRAILING>PLAN B. Extended

7. Design of Concrete Anchor for glassRAILING>LEVEL

References

1.) AISC steel construction Manual. 15th Edition

2.) NYC building construction Code. 2014

3.) ACI 318-14 Chapter 17

4.) ASTM E1300-16: Standard Practice for Determining load Resistance of Glass in Buildings

Appendix

1.) HILTIESR _1917 Report:
https://iwww.icc-es.org/wp-content/uploads/report-directory/ESR-1917 .pdf
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Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

Concrete Deck Assumption:

1. Normal weight minimum 6" thick concrete strutcural slab, cracked concrete is assumed with concrete
compression strength Fc' = 2500psi.
2. min. 6" thick structural concrete slab (without metal deck) is required. and solid slab without hollow is required.

Recommended Concrete Anchor:

Recommended anchor for glassRAILING>PLAN: A. Side Mount:

1. 1/2" diameter HILITI KWIK BOLT TZ (KB-TZ) carbon steel anchor with minimum 3.75" concrete embedment @
12" max. spacing with minimum 2.5" concrete edge distance.

2. applicable to 43" high glass guardrail with minimum 4 ft wide.

Recommended anchor for glassRAILING>PLAN: B. Etended:

1. 3/8" diameter HILITI KWIK BOLT TZ (KB-TZ) carbon steel anchor with minimum 2.5" concrete embedment @
16" max. spacing with minimum 2.5" concrete edge distance.

2. applicable to 43" high glass guardrail with minimum 4 ft wide.

Recommended anchor for glassRAILING>UNI: A. Side Mount:

1. 1/2" diameter HILITI KWIK BOLT TZ (KB-TZ) carbon steel anchor with minimum 3.75" concrete embedment @
9" max. spacing with minimum 3.5" concrete edge distance.

2. applicable to 55.125" high glass guardrail with minimum 4 ft wide.

Recommended anchor for glassRAILING>UNI: A. Top Mount:

1. 1/2" diameter HILITI KWIK BOLT TZ (KB-TZ) carbon steel anchor with minimum 3.75" concrete embedment @
12" max. spacing with minimum 3.5" concrete edge distance.

2. applicable to 55.125" high glass guardrail with minimum 4 ft wide.

Recommended anchor for glassRAILING>LEVEL.

1. 3/8" diameter HILITI KWIK BOLT TZ (KB-TZ) carbon steel anchor with minimum 2.5" concrete embedment @
16" max. spacing with minimum 2.5" concrete edge distance.

2. applicable to 55" high glass guardrail with minimum 4 ft wide.
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Project: Glass guardrail Product Silicone & Anchor

Subject: Silicone & COncrete Anchor Design

Designed by:J. W

Index No.
Job. No.

Date: 02/15/2021

glassRAILINGS>PLAN
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Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

1.1 Constants

Vglass := 160pcf

st := 490pcf

1.2 Dead Load (DC) for anchor design

3 1
Heightg|ass := 78in + Zin + 43in + Zin =10.17 ft
Widthgsss := 43in = 3.58ft
tglass_max = 1in
1
Hguardrail := 43in + Zln = 3.60ft

Glass panel Dead Load:

DLgIasspaneI = 1-1'\fglass'Heighthass'tglass_max'Widthglass = 534.31 Ibf

Density of glass

Density of Steel

max. glass panel height

Typical glass panel width

max. Glass panel thickness (for
dead load calculatin purpose)

height of glass guardrail (top of guardrail
to finished floor)
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Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

1.3. Live Load (interior glass panel)

the following live load is applied on the glass panel:

guardrail railing: 50 plf in any direction applied on top of guardrail, or 200 Ibf concentrated live load

ULL := 50plf uniformly live load on top of guardrail
PLL := 200Ibf cocentrated live load on top of guardrail
Hguardail := 43.25in height of guardrail
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Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

2.1 Structural Silicone Allowable strain and tension/shear capacity

Note:

1 .structural siicone DOWSIL 2-part Curing Agent is checked here, other products such as 121, DOWSIL 795, and
DOWSIL 995 are applicable.

2. silicone design here is for typcial live load and temperature (86 F degree ) condition.

3. silicone strain-stress of 795 below is listed for reference.

Stress, psi

= Sealant Design Strength (20 psil

0 25 50 75 100 125 150

Strain, % elongation

Allowable live load structural silicone

€allowable_LL = 0.15 - -
elongation strain

Tallowable := 20psi Allowable structural silicone stress

Allowable structural silicone stress

Oallowable_Seismic ‘= 20psi > St
under seismic (assumed)

Allowable structural silicone stress

Tallowable_LL = 20psi
under dead load

Allowable structural silicone shear stress

Tallowable_DL := 1PSi
under dead load
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Project: Glass guardrail Product Silicone & Anchor

Subject: Silicone & COncrete Anchor Design Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

2.2 Structural Silicone Check for glassRAILINGS>PLAN:
A. SIDE MOUNT

al= A0 rram

= |
=

A. SIDE MOUNT

Note:
1. for silicone stress check under live load, the glass panel is assumed to be supported at bottom.

2. see above for the silicone stress distribution.
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Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

silicone = 6in typcial depth of silicone below the floor
(assumed)

Widthpanelt := 4ft free standing glass guardrail width
(>= 4f)

3
max (ULL-Widthyanei1 - PLL).(HQUardail + 6in + 1—inj
Osilicone_LL_4ft -= = 17.17 psi

2
dsilicone

Widthpanelt T

applied tension/compression stress on
silicone under live load

Widthpanelz := 3.5ft free standing glass guardrail width
(3.5ft)

3
max (ULL-Widthyanei2 PLL)-(HQUardail + 6in + 1—inj

Osilicone_LL_3.5ft == 2 = 19.62 psi
dsilicone

WidthpanelZ'T

applied tension/compression stress on
silicone under live load

CheCksiIicone_stress_PIan_Side_mount = ["OK!I" if max(o'silicone_LL_S.Sft > o'silicone_LL_4ft) < Oallowable

"NG !I" otherwise

CheCksiIicone_s’(ress_PIan_Side_mount ="OoK!II"

Page 8 of 48




Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

2.3 Structural Silicone Check for glassRAILINGS>PLAN:
B. EXTENDED

B. EXTENDED

typcial depth of silicone below the floor

dsilicone_‘cop = 6in (assumed)

typcial depth of silicone at the bottom

dsilicone_bot = 2.5in (assumed)
Note:

1. for silicone stress check under live load, the glass panel is assumed to be supported at silicone top and
bottom.

2. see above for the silicone stress distribution.
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Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

distance between top silicone and bottom

distsjjicone = 24in silicone (assumed)

Widthpaneiz := 4ft free standing glass guardrail width
(>= 4ft)

max (ULL-Widthyaneis » PLL) -(Hguardail + distsiicone ) 4670
Osilicone_LL_B_4ft = ; - =4.67psi
T W|dthpanel3'dsilicone_bot'd|3tsilicone

applied tension/compression stress on
silicone under live load

Widthpanels := 2ft free standing glass guardrail width
(3.5ft)

max (ULL-Widthyaneia » PLL) -(Hguardail + distsiicone )

Tsil = = 9.34psi
stioone LBz Widthpanel4'dsilicone_bot'diStsiIicone P

applied tension/compression stress on
silicone under live load

CheCksi|icone_stress_PIan_Extended = ["OK " if max(o'silicone_LL_B_4ft’ o'silicone_LL_B_th) < Oallowable

"NG !I"  otherwise

CheCksiIicone_s’(ress_PIan_Extended ="oK "
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Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

PAGE 1
THE DOW CHEMICAL COMPANY
SALES SPECIFICATION
L
Date Printed: 2021-02-13
Effective Date: 2019-03-11
Supersedes Date: 2018-11-09
Name: DOWSIL™ 2-Part Curing Agent Black
Specification Number: 000000843795
Shelf Life
Container Type Conditions of Conditions of Shelf Deterioration
Handling Storage Life Characteristics
All Approved Awvoid freezing Store BELOW 360
Packaging 32C/90F Days
Final TestinE Requirements
Test and Test Condition Limit Unit Method Note
Appearance Pass CTMO176
Viscosity, RVT, Spindle 7 @ 20 RPM 20000 Max mPa.s CTMO050
Snap Time 20 — 60 min CTMOD92A
Durometer, 7d/RT 30 — 50 Shores  CTMO099
Tensile, 7d/RT 200 — 400 psi CTMO137A
Elongation, 7d/RT 300 — 700 % CTMO137A

READ PRECAUTIONARY INFORMATION AND MATERIAL SAFETY SHEETS. THIS PRODUCT 15 SHIPPED IN
COMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS REGARDING CLASSIFICATION, PACKAGING,

SHIPPING AND LABELING.

LAST PAGE
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Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

3.0 Design of Concrete Anchor anchor

(glassRAILING>PLAN)

A. SIDE MOUNT

Note

1. As a illustrative sample here, HILTI KWIK BOLT TZ (KB-TZ) carbon steel anchor is selected for design.
2. itis contractor engineer's responsibility/libaility to design the anchor. the design here is a recommendation .
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Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

Wguardail = Aft

Spacinganchort == 12in

Wguardail
Nanchor = floor| ————— | = 4.00
Spacmganchor']

Edgeanchor := 2.5in

DL paneL pian A = 160pCf-1in-Wyardai-(Huardail + 6.25in)-1.2 = 264.00 Ibf

LL panel == max(PLL, ULL-Wgargai) = 200.00 Ibf

. LLpaner(ngardail + 6'25in) 990.00 Ibf
) o — = .
anchor_applie Edgeanchor*Nanchor

DLpaneL_pIan_A + I-I-panel
Vanchor_applied = = 116.00 Ibf

Nanchor

width of guardrail panel

spacing of lateral anchor (case 1)

Number of anchor for one glass panel

minimum concrete edge distance

dead load applied on one glass panel
(assumed in conservative side)

max. live load on one panel

tension load on one anchor

shear load on one anchor
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Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

ESR - 1917

1/2" Dia. anchor bolt with 3.75" embedment

danchor = Ein anchor bolt size

Embedmentnchor == 3.25in anchor bolt embedment depth

total shear factored load on one anchor,
(1.6 factor is used to convert load from

Vanchor_factored = Vanchor_applied'1-6 = 0.19-kip - ] )
ASD to Strength Method) in conservative side

Tanchor factored = 1.6-(Tanchor_applied) = 1.58-kip max. total Tension load of on one anchor

Ntension == 1 number of tension bolt in group,

assuming cracked concrete

the nominal strength of one anchor rod

Nsg := 10.705kip Per Appendix: ESR_1917 Table 3

bsteel tension = 0.75 Per Appendix: ESR_1917 Table 3

ONgj = d)steel_tension'Nsa = 8.03-kip

Page 14 of 48



Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design

Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

concrete breakout strength of anchor in tension

236 BUILDING CODE REQUIREMENTS FOR STRUCTURAL CONCRETE (ACI 318

-14) AND COMMENTARY (ACI 318R-14)

COMMENTARY

€y 150y x—Ane

!

|
)
b
¢

CODE
"
| /]
1.5h
H
The critical edge distance for headed _'
studs, headed bolts, expansion anchors, 1.5hy
and undercut anchors is 1.5hy |
N
1.5hy 1.5M,

Apic = (a1 + 1.5hye)(2 % 1.5hy)
if €g1 < 1.5h,

Apeo—
\ 1.5h,,

Can 5 1.5.’1“

€y 5 15h,
het vl o AAy
¥ P
L 1.5h ,/J )
el |
Section throuwgh failure cone i [+ T‘ |
1.5hg
X i ' ;,:'

T Ae=(Ca * 81+ 1.5h,)(2 X 1.5hg)

if €41 < 1.5y and 8; < 3hy

150 4 5.,

1.5y 1.5hy €q

Plan
Anco= (2% 1.5hy) * (2 % 1.5hy) = 9hy,?

(a)

Fig. RI7.4.2.01—(a) Calculation of As., and (b calewlation of A, for single

For the definition of varies, see above figure.
Ca1:= 2.5in

C42 = 8in

Apc=(Cqi *+ 851+ 1.5N0g)(Cgz + 53+ 1.5hg)
if cgq @and €3 < 1.5hy
and sy and $; < 3y

(b)

anchors and groups of anchors

bolt edge distance (assumed)

bolt edge distance (assumed)
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Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design Index No.
Designed by:J. W Job. No.
Date: 02/15/2021

hes:= 3.25in

Cons = 7.25i critical distance per ESR-1917 Report, Table 3
act = £-29M for min. 6" thickness concrete slab

Cqc = min(1.5-hef, Cac1) =4.88-in critical distance

Anco = (2:1.5-hef)-(2:1.5-hef) = 95.06-in”

Ang = min[6in, (1.5-hg + min(car, 1.5-heg)]]-(min(caz, 1.5-hey) + 1.5-hey) = 58.50-in°

. min(ca1 , Caz) o
Pegn := Min| 1,07 + 0.3-————— [ = 0.85 Modification factor for anchor bolt group
1.5-het edge effectin tension. ACI 318-14 Eq. 17.4.2.4

Pen = 1.0 Per ESR-1917 table 3
1.5. hef Ca1 ] ]
Pepn == Min| 1, max ,— || =1.00 Modification factor for anchor bolt
ac  Cac group in tension for post-installed anchor

ACI38-14 Eq. 17.4.2.7a &7b

keri= 17 Per ESR 1917 Table 3
A:=1.0 for normal weight concrete
F.:= 2.5ksi
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Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

0.5 1.5

Fe Net .

Nb1 = kcr~>\- _— | = -1Ibf = 498k|p
1psi 1in

ANc

Nep = “PedN"WeN PepN-Np1 = 2.62-kip

ANco

d)co_breakout = 0.65

ONep == NepPeo_breakout = 1-70-Kip

Concrete Pullout/bond Strength of anchor in tension

Np 10 := 4.915kip = 4.92-kip

dPullout == Np 1,-0.65 = 3.19-kip

Steel Strength of anchor in shear

®Vsa := 5.495kip-0.65 = 3.57-kip

the basic concrete breakout strength of
a single anchor in tension,
ACI318-14Eq. 17.4.2.2a

the nominal concrete breakout strength of
anchor group in tension,
ACI318-14 Eq. 17.4.2.1a& 1b

Per ESR-1917 Table 3

Per ESR-1917 Table 3,

Per ESR-1917 Table 3, 0.65 reduction

Per ESR-1917 Table 3, 0.65 reduction

Page 17 of 48




Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

Concrete breakout Strength of anchor in shear
Reference : ACI 318 -14 Chapter 17

Ao = 4.5-Co1° = 28.13-in°

h, == 6in = 6.00-in

O
2
|

= Cgq1 = 2.50-in

Ave:= (1.5:Ca1 + min(cap, 1.5:Ca1))-1.5-Cay = 28.13.in°

. 0.2 0.5
m”"'(danchor'8 > hef) danchor
Vb1 =7 . - 1PN
danchor 1in

0.5 1.5

Fc Ca1 i

V2 == 9\ . = -(1lbf) = 1.78-kip
1psi 1in

Vp := min(Vps, Vio) = 1.42-kip

ey := 0.0in

1
ooy = ———— = 1.00

1+

3-Cy1

ACI318-14 Eq. 17.5.2.1c

assumed the minimum depth of
concrete slab

1.5
Ca1 i
— 11bf = 1.42-kip

1in

ACI318-14 Eq. 17.5.2.2a

ACI318-14 Eq. 17.5.2.2b

Modification factor for anchor bolt group
loaded eccentrically in shear
ACI318-14 Eq.17.5.2.5
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Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

lbedV =1.0
Yoy = 1.0
Pep = 1.0

Avc '
Vepg = A “Wecv Wedv Wev - Pen-Vp = 1.42-Kip
VCO

Concrete pry out Strength of anchor in shear

Kep = 2.0

Pshear_cr == 0.70

¢chg = (bshear_cr'ch'Ncb = 3.66-kip

&Ny := min($Ngy , dNsz, dPullout) = 1.70-kip

OVp = min(d)chg, ¢Vsa, d)shear_cr'vcbg) = 1.00-kip
. Vanchor_factored

ratioghegr = ———— = 0.19

Vi

Modification factor for anchor bolt group
edge effectin shear
ACI 318-14 Eq. 17.5.2.6a for ca2> 1.5Ca1

Modification factor for anchor bolt group
in shear for post-installed anchor
ACI 318-14item 17.5.2.7

Modification factor for anchor bolt located in
a concrete member where
ha <1.5ca1, ACI318-14item 17.5.2.8

the nominal concrete breakout strength of anchor group in
tension, ACI 318-14 Eq. 17.5.2.1a & 1b.

ESR-1917 Table 3

if Vu is less than 0.2 ¢V ,.then full strength in tension shall be

permitted. no need to check the interaction of tensile and
shear forces
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Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

Tanchor_factored Vanchor_factored

- =1.12
$Np $Vin

Note: 1 anchor bolt is in tension and 1 anchor bolt is in shear

TenSionanchor = ["OK!I" if Tanchor_factored < d)Nb

"NG !I" otherwise

Sheal‘anchor = |"OK!" if Vanchor_factored < d)vn
"NG !I" otherwise
" " Tanchor_factored Vanchor_factored
V_Tanchor_check == | "OK!!" if N + VA <1.2
"NG !I" otherwise

Tensiongnchor = "OK "

Shearnchor = "OK !I"

V_Tanchor_check ="OoK "
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Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

6.0 Design of Concrete Anchor anchor
(glassRAILING>PLAN): B. EXTENDED

'I/‘.

B. EXTENDED

Note

1. As a illustrative sample here, HILTI KWIK BOLT TZ (KB-TZ) carbon steel anchor is selected for design.

2. itis contractor engineer's responsibility/libaility to design the anchor. the design here is a recommendation.
3. the lateral concrete acnhor does not carry the dead load of glass panel.

Moweretail = 41t

SRacingancngct = 16in spacing of lateral anchor

width of guardrail panel

Wguardail
Naneho,= floorf ———— [ =3.00 Number of anchor for one glass panel

Spacmganchor']
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Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

E99%ensoer= 2-5in
LLpanai;= Max(PLL, ULL-Wgyaraai) = 200.00 Ibf

LL panel-(79in + 43.25in)

24in- Nanchor

3/8" Dia. anchor bolt with 2.5" embedment

3
Sancher= gi”
Embedmentﬁmop = 2in
Toncossioctarssss= 16 (Tanchor_applied) = 0-54-Kip
Niersion= 1

assuming cracked concrete

the nominal strength of one anchor rod

Nsay= 6.5Kip

Psteslutensions= 0-75

%5: d)steel_tension'Nsa = 4.88-kip

minimum edge distance

max. live load on one panel

tension load on one anchor

ESR - 1917

anchor bolt size

anchor bolt embedment depth

max. total Tension load of on one anchor

number of tension bolt in group,

Per Appendix: ESR_1917 Table 3

Per Appendix: ESR_1917 Table 3
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Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

concrete breakout strength of anchor in tension

Catn= 2.5in

Neg= 2in
Cagdyi= 4in

Cac;= Min(1.5-het, Cact) = 3.00-in

Aneac= (2:1.5-ef)-(21.5-hef) = 36.00-in°

bolt edge distance (assumed)

bolt edge distance (assumed)

critical distance per ESR-1917 Report, Table 3
for min. 5" thickness concrete slab

critical distance

A= min[(1.5-hes + min(caq, 1.5-hgr)) , 5in]-(min(cp., 1.5-her) + 1.5-heg) = 30.00.in°

. min(ca1 , Caz)
Wegne= min| 1,0.7 + 0.3-————— | = 0.95

1.5-hes

Den,= 1:0

ac Cac

1'5'hef Ca1
= min| 1, max ,— || =1.00
el c

Modification factor for anchor bolt group
edge effectin tension. ACI 318-14 Eq. 17.4.2.4

Per ESR-1917 table 3

Modification factor for anchor bolt
group in tension for post-installed anchor
ACI 38-14 Eq. 17.4.2.7a &7b
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Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design

Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

M:: 17
A:=1.0
MWV

Af&’:z 2.5ksi

0.5 1.5
Nps = Ko A i E 1lbf = 2.40-ki
AL T 1in - P

ANc .
Nep= = WedN"PeN"WepnNp1 = 1.90-kip
ANco
Denurakaus= 0-65

ASRAN&Q,:: Ncb'q)co_breakout = 1.24-kip

Concrete Pullout/bond Strength of anchor in tension

Npoje, = 2-27Kip = 2.27 kip

Pullout := Np .-0.65 = 1.48-kip
P_fc

Ny = min(dNgp , &N , dPullout) = 1.24-kip

Note: 1 anchor bolt is in tension

"NG !I" otherwise

TenSiO”ansb@K = | "OK N if Tanchor_factored < dNp

Per ESR 1917 Table 3

for normal weight concrete

the basic concrete breakout strength of
a single anchor in tension,
ACI318-14Eq. 17.4.2.2a

the nominal concrete breakout strength of
anchor group in tension,
ACI318-14 Eq. 17.4.2.1a& 1b

Per ESR-1917 Table 3

Per ESR-1917 Table 3,

Per ESR-1917 Table 3, 0.65 reduction

Tensiongnchor = "OK "
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