Single Adhesive Anchor in Tension Away from Edges
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Design a Single Adhesive Anchor in Tension Away from Edges as per ACI 318-11 Appendix D
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System
Diameter of Adhesive Anchor Bolt, Dia= SEL("ACI/Anchor"; Dia; ) = 0.500in
Area of Adhesive Anchor Bolt, A, = TAB("ACI/Anchor"; Ase; Dia=Dia) = 0.142in?
Effective Embedment Length, h = 4.0in
Material Properties
Concrete Strength, f' = 4000 psi
Characteristic Bond Stress in Cracked Concrete, 1= 300 psi
Characteristic Bond Stress in Uncracked Concrete, 1.~ 1000 psi
Tensile Strength of Anchor Bolt Grade, f ;.= 58000 psi
Strength Reduction Factor (According to Cl.D.4.4.a of ACI318), ® = 0.75
Strength Reduction Factor (According to Cl.D.4.4.c of ACI318), ®,= 0.45
Modification Factor for Lightweight Concrete, A= 1.00
Determine The Steel Strength of Adhesive Anchor
The Steel Strength of Anchor Bolt (According to Cl.D.4.1.1 of ACI318),
DN, = @1*Ase N*futa = 6177 Ib
Determine The Bond Strength of Adhesive Anchor
(According to Eq.D-21 of ACI318), cy,= 10*Dia* [ 1ner / 1100 = 477in
2
(According to Eq.D-20 of ACI318), Ayao= (2" Cna ) = 91.0in?
(According to CI.D.5.5.1 of ACI318), Aya= Anao = 91.0in?
The Basic Bond Strength (According to Eq.D-22 of ACI318),
Npa= V1o n*Dia*hgg = 1885 Ib
Factor (According to CI.D.5.5.3 of ACI318), yey Na™ 1.00
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Factor (According to Cl.D.5.5.5 of ACI318), y o= 1.00
The Basic Bond Strength for A Single Anchor (According to Eq.D-3 of ACI318),
cl)Na: cDZ*(ANa/'A‘Nao)*\Ued,Na*Wc,Na*'\lba = 848 Ib

Determine The Concrete Breakout Strength

(According to Eq.D-6 of ACI318), k.= 17.0
Basic Strength of Concrete Breakout (According to Eq.D-6 of ACI318),

1.5
Na= K A" fe *hef = 8601lb
Factor (According to CI.D.5.2.6 of ACI318), Vep Na™ 1.00

The Strength of Concrete Breakout (According to Eq.D-3 of ACI318),

ON,= D,"(ANa/ANao) Ved,Na Ve Na VepNa Na = 3870 Ib
Determine The Tension Force Carried by Adhesive Anchor Bolt

The Tension Force Carried by Adhesive Anchor, T ;= MIN(®N,;®N_; DN ) = 848 Ib
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Desigh Summary

The Steel Strength of Adhesive Anchor Bolt, DN = DNy, = 61771b
The Bond Strength of Adhesive Anchor Bolt, ®N_= DN, = 8481Ib
The Concrete Breakout Strength of Adhesive Anchor Bolt, ®N_,= ®N = 38701b

The Tension Force Carried by Adhesive Anchor, Tu: T = 848 Ib
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