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Designed by:J. W

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)

1/4" FT + 0.06" SGP
interlayer + 1/4" FT 4.50 1.16 - - - -
(total thickness: 9/16')
174" 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™)
1/2" 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

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

Index No.
Job. No.

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

55" high Guardrail free
standing panel width

ao

4 ft (min.)

3 ft

2ft

Laminated Glass
thickness

LL Glass
Stress
(ksi) *

LL Glass
deflection
(inches)**

LL Glass
Stress

(ksi)

LL Glass
deflecti

on

(inches)

LL
Glass
Stress

(ksi)

LL Glass
deflection
(inches)

1/4™ FT + 0.06" SGP
interlayer + 1/4" FT
(total thickness: 9/16™)

2.37

174" 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'")

3.37

1.06

4.57

1.48

5/716" FT + 0.06" PVB
interlayer + 5/16" FT
(total thickness:
11/16')

5.86

3.36

3/8" FT + 0.06" SGP
interlayer + 3/8" FT
(total thickness:
13/16™)

2.35

0.61

3.17

0.84

4.89

1.37

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

4.19

2.03

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

1.39

0.28

1.87

0.38

2.96

0.66

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

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 i 4 £t (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) | §.chesy| (ksi)

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)

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>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.
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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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Project: Glass guardrail Product Silicone & Anchor
Subject: Silicone & COncrete Anchor Design
Designed by:J. W
Date: 02/15/2021

Index No.
Job. No.

4.0 Design of Concrete Anchor anchor
(glassRAILING>UNI)

TOF CAF

TOPTIOMAL) \\\_\_\

MAX 1% [25mm]
THICK

WA 50170 | 1400me,

CARVART ClLAES

SHAP CH FASCIA

STRUCTURAL
ALUMINILM CLEAT

L

]
Sy

A NN AR

STRUCTURA, ———
ADHESNE

GLASS RAILG 15
PRE-GLATED IN THE
EACTORY TOA
COMTRARCLIS
STRUCTURAL
ALLIMIMUM PROFILE
THAT IS CURED TO
STREMRGTH AND CAN
EAEILY SHAP [N TO

) )/

[181]

Loy
.
=

PLACE AMD
FASTEMED TO THE
ALLLAMUM CLEATS I P

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.

Moweretait = 41t

SRASINYanchaxt,= 9N

Neo oo floor] 2l ) oo
RO Spacmganchor'] .

E99%ensber = 2-5in
Dl osoeianianad,= 160PCf 1in- Wy argai-(55.125in + 6.31in)-1.2 = 327.65 Ibf
LLpanai;= Max(PLL, ULL-Wgyaraai) = 200.00 Ibf

LL panel-(55.125in + 6.25in)

JV%WMWV'_ = 982.00 Ibf
EdgeanchorNanchor

DLpaneL_pIan_A + I-I-panel

Nanchor

width of guardrail panel

spacing of lateral anchor

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

Designed by:J. W

Date: 02/15/2021

Index No.
Job. No.

ESR - 1917

1/2" Dia. anchor bolt with 3.75" embedment

1

Sancoar= Ei”

Embedmentﬁmop = 3.25in

Nanchondastasd= Vanchor_applied 1.6 = 0.17-kip

Tooctaateciosast=1-6-(Tanchor_appiiea) = 1.57-kip
Nignsion = 1

assuming cracked concrete

the nominal strength of one anchor rod

Ny ;= 10.705kip

PDsteslutensions= 0-75

%5: d)steel_tension'Nsa = 8.03-kip

anchor bolt size

anchor bolt embedment depth

total shear factored load on one anchor,
(1.6 factor is used to convert load from
ASD to Strength Method) in conservative side

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

For the definition of varies, see above figure.

Catn= 2.5in
Cazi= 8in

Neg= 3.25in

Caga, = 7-23in

Caci= Min(1.5-het, Cact) = 4.88-in

Aneac= (2:1.5-ef)-(21.5-hey) = 95.06-in”

bolt edge distance (assumed)

bolt edge distance (assumed)

critical distance per ESR-1917 Report, Table 3
for min. 6" thickness concrete slab

critical distance

A= min[6in, (1.5-het + min(ca1, 1.5-hef) ]]-(min(ca., 1.5-her) + 1.5:heg) = 58.50..in°

. min(ca1 , Caz)
Wegn:= min| 1,0.7 + 0.3-—— | = 0.85

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.

Kepo= 17
A:=1.0
MWV
Fe= 2.5ksi
0.5 15
Fe Net .
Mo~ kN o5 | | | iof = 498-kip
ANc .
Neg= A “YedN-WeN-PepN-Np1 = 2.62-kip
Nco
Deauhreakoun= 0-65

ASRAN&Q,:: Ncb'q)co_breakout = 1.70-kip

Concrete Pullout/bond Strength of anchor in tension

Npje, = 4-915kip = 4.92-kip

Pullout := Np .-0.65 = 3.19-kip
P_fc

Steel Strength of anchor in shear

dVsa, ;= 5.495kip-0.65 = 3.57-kip

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

Per ESR-1917 Table 3, 0.65 reduction
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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 shear
Reference : ACI 318 -14 Chapter 17

Auca,= 4.5:Car” = 28.13-in°

a= 6in = 6.00-in

Cag= Ca1 = 2.50-in

Auei= (15:Caq + min(Caz, 1.5:Cay))-1.5:Cyq = 28.13-in°

, 0.2 0.5
g ) 0
. danchor Tin

0.5 1.5
Viao= O o Cat (11bf) = 1.78-ki
= . o — . = . . |

1psi 1in P

Vo= min(Vy1, Vi) = 1.42-kip

v 0.0in

3-Cyy

ACI318-14 Eq. 17.5.2.1c

assumed the minimum depth of
concrete slab

1.5
Ca1 .
— 1Ibf = 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.

Degye= 1.0

D= 1.0

W= 1.0

Avc ,
Nleva= A_'wecV'wedV'ch'wch'Vb = 1.42-kip
VCOo

Concrete pry out Strength of anchor in shear

Km =2.0
Psheares= 0-70

DVepg = Dshear_cr'KepNep = 3.66-kip

Ny = min(dNgp, , &N , dPullout) = 1.70-kip

D= min(‘bvcpg , ¢Vsa, d)shear_cr'vcbg) = 1.00-kip

Vanchor_factored

ratiosheas= ———————— = 0.17
dVy

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

N =1.09
ONp $Vhn
Tension BASLRKN = "ok !t if Tanchor_factored < dNp

"NG !I" otherwise

m-: "oK !t if Vanchor_factoredgd)vn
"NG !I" otherwise
Tanchor_factored Vanchor_factored
M&WM&M&KA:: oK if +
Ny Vi
"NG !I" otherwise

<12

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.

5.0 Design of Concrete Anchor anchor

(glassRAILING>UNI): B. Top Mount

+- iﬂ mim

moRCA . /T Twm
SOPTICRAL]

e

CRAVAAT GLARE

ETRLICTLIRAL
GLATING ATMESKE

TR

SMAP ON FASCIS, ——T—

ST

STRUGTURAL ——
ALLIHFLA CLEAT

R

o —
3 R

Gl ARE RAR MG 15—
SHE-(LBSED 1N THE

FACTORLY 7O A& 1
CONTIKUDLIS 4
FTRUCTURAL i?

ALLIMNY FROFLE -7'/

THAT 18 CURED TO
STRMERGTH ARD CEN
ERSELY SHAF N TO
FLACE Ak
FASTEHED TO THE
ALUM LK CLEATS

— a0

B. TOP 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.

Waporcai= 41

SRS anchast, = 12in

Nanchor, = floor Wowarsal 1 _ 4 09
. Spacmganchor'] .

E99%ensber= 2N
Dl osoeianianad,= 160PCf 1in- Wy argai-(55.125in + 6.31in)-1.2 = 327.65 Ibf
LLpanai;= Max(PLL, ULL-Wgyaraai) = 200.00 Ibf

LL panel-(55.125in + 6.25in)

EdgeanchorNanchor

DLpaneL_pIan_A + I-I-panel

Nanchor

width of guardrail panel

spacing of lateral anchor

Number of anchor for one glass panel

minimum 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

Designed by:J. W

Date: 02/15/2021

Index No.
Job. No.

ESR - 1917

1/2" Dia. anchor bolt with 3.75" embedment

Sancbary= 51N

Embedmentﬁmop = 3.25in

VRK}GR% Sastredn Vanchor_applied* 1.6 = 0.21-kip

Tooctacateciossst=1-6-(Tanchor_appiiea) = 2.46-kip
Niersion= 1

assuming cracked concrete

the nominal strength of one anchor rod

Nsay= 10.705kip
PDsteslutensions= 0-75

%5: d)steel_tension'Nsa = 8.03-kip

anchor bolt size

anchor bolt embedment depth

total shear factored load on one anchor,
(1.6 factor is used to convert load from
ASD to Strength Method) in conservative side

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

For the definition of varies, see above figure.

Neg= 3.25in

Caga, = 7-23in

Caci= Min(1.5-het, Cact) = 4.88-in

Aneac= (2:1.5-ef)-(21.5-hey) = 95.06-in”

bolt edge distance (assumed)

bolt edge distance (assumed)

critical distance per ESR-1917 Report, Table 3
for min. 6" thickness concrete slab

critical distance

An,= min((1.5-hgg + min(cqq, 1.5-hey)) - (min(Caz, 1.5-hef) + 1.5-her) = 81.66-in°

. min(ca1 , Caz)
Wegn:= min| 1,0.7 + 0.3 ———— | = 0.92

1.5-hes

Den,= 1:0

1'5'hef Ca1
= min| 1, max , = 1.
Mepdl= min| 1 1.00
C Cac

ac

Modification factor for anchor bolt group
edge effectin tension. ACI 318-14 Eq. 17.4.24

Per ESR-1917 table 3

Modification factor for anchor bolt
group in tension for post-installed anchor
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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

AE,&/:: 2.5ksi

0.5 1.5
N ko] et 1Ibf = 4.98-kip
MRV BT Yo 1in '

ANc

Nep,= “YedN-WeN-Pepn-Np1 = 3.92-kip

ANco

Denbueakaus, = 0-69

SQNMQbf: Ncb'q)co_breakout = 2.55-kip

Concrete Pullout/bond Strength of anchor in tension

Np gz, = 4.915kip = 4.92-kip

Pullout := Np ¢,:0.65 = 3.19-kip
P_fc

ACI38-14 Eq. 174.2.7a &7b

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
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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.

Steel Strength of anchor in shear

bVsa ;= 5.495kip-0.65 = 3.57-kip

Per ESR-1917 Table 3, 0.65 reduction
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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 shear
Reference : ACI 318 -14 Chapter 17

Auca,i= 4.5-Car” = 55.12-in°

a= 6in = 6.00-in

Cag= Ca1 = 3.90-in

Ayei= (15:Cqq + min(Caz, 1.5:Cay))-1.5:Cyq = 55.13-in°

, 0.2 0.5
g ) 0
. danchor Tin

0.5 1.5
Viao= O o Cat (11bf) = 2.95-ki
= . o — . = . . |

1psi 1in P

Vo= min(V1, Vi) = 2.36-kip

v 0.0in

3-Cyy

ACI318-14 Eq. 17.5.2.1c

assumed the minimum depth of
concrete slab

1.5
Ca1 .
— 1Ibf = 2.36-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.

Degye= 1.0

D= 1.0

W= 1.0

Avc .
Newai= A_'wecV'wedV'ch'wch'Vb = 2.36-kip
veco

Concrete pry out Strength of anchor in shear

Km =2.0
Psheares= 0-70

Mm: (bshear_cr'ch'Ncb = 5.48-kip

Ny = min(dNgp , &N , dPullout) = 2.55-kip

D= min(‘bvcpg , ¢Vsa, d)shear_cr'vcbg) = 1.65-kip

Vanchor_factored

ratiogpegr = ————————— = 0.13
$Vn

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

- =1.09
$Np $Vn

Note: 1 anchor bolt is in tension and 1 anchor bolt is in shear

TenSiO”ansb@K = | "OK N if Tanchor_factored < dNp
"NG !I" otherwise
Shearambax = |"OK!"" if Vanchor_factored <PV,
"NG !I" otherwise
Tanchor_factored Vanchor_factored
V. Tonchawchoako= | "OK " if + <12
ON, oV,
"NG !I" otherwise

Tensiongnchor = "OK "

Shearnchor = "OK !I"

V_Tanchor_check ="OoK "
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