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Anchor Calculations

Anchor Selector (Version 4.11.0.0) 

Job Name : 6821 Lorenzi Park PH2 Date/Time : 3/11/2013 12:10:40 PM

1) Input

Calculation Method : ACI 318 Appendix D For Uncracked Concrete 
Code : ACI 318-08
Calculation Type : Analysis
Code Report : ICC-ES ESR-2508 

a) Layout
Anchor : 3/8" SET-XP Number of Anchors : 1
Steel Grade: A615 GR. 60 Embedment Depth : 4 in
Built-up Grout Pads : No

Anchor Layout Dimensions : 
cx1 : 3 in

cx2 : 12 in

cy1 : 6 in

cy2 : 12 in

b) Base Material

Concrete : Normal weight f'c : 2500.0 psi

Cracked Concrete : No � c,V : 1.40
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Condition : B tension and shear
�Fp : 1381.3 

psi
Thickness, ha : 8 in

Supplementary edge reinforcement : No
Hole Condition : Dry Concrete
Inspection : Continuous

Temperature Range : 1 (Maximum 110 oF short term and 75 oF long term 
temp.) 

c) Factored Loads
Load factor source : ACI 318 Section 9.2
Nua : 842 lb Vuax : 263 lb

Vuay : 0 lb Mux : 0 lb*ft

Muy : 0 lb*ft

ex : 0 in

ey : 0 in

Moderate/high seismic risk or intermediate/high design category : No
Anchor w/ sustained tension : No
Anchors only resist wind and/or seismic loads : No
Apply entire shear load at front row for breakout : No

d) Anchor Parameters
From ICC-ES ESR-2508 : 

Anchor Model = SETXP da = 0.375 in

Category = 1 hef = 4 in

hmin = 5.875 in cac = 12 in

cmin = 1.75 in smin = 3 in

Ductile = No

2) Tension Force on Each Individual Anchor

Anchor #1 N ua1 = 842.00 lb

Sum of Anchor Tension �Nua = 842.00 lb

e'Nx = 0.00 in

e'Ny = 0.00 in

3) Shear Force on Each Individual Anchor

Resultant shear forces in each anchor:
Anchor #1 V ua1 = 263.00 lb (V ua1x = 263.00 lb , V ua1y = 0.00 lb ) 

Sum of Anchor Shear �Vuax = 263.00 lb, �Vuay = 0.00 lb
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e'Vx = 0.00 in

e'Vy = 0.00 in

4) Steel Strength of Anchor in Tension [Sec. D.5.1]
Nsa = nA se futa [Eq. D-3] 

Number of anchors acting in tension, n = 1
Nsa = 9900 lb (for a single anchor) [ ICC-ES ESR-2508 ] 

� = 0.65 [D.4.4] 

�Nsa = 6435.00 lb (for a single anchor) 

5) Concrete Breakout Strength of Anchor in Tension [Sec. D.5.2] 

Ncb = ANc/ANco� ed,N� c,N� cp,NNb [Eq. D-4] 

Number of influencing edges = 1
hef = 4 in

ANco = 144.00 in2 [Eq. D-6] 

ANc = 108.00 in2

Smallest edge distance, ca,min = 3.00 in

� ed,N = 0.8500 [Eq. D-10 or D-11] 

� c,N = 1.4100 [Sec. D.5.2.6] 

� cp,N = 0.5000 [Eq. D-12 or D-13] 

Nb = kc�  f ' c hef
1.5 = 6800.00 lb [Eq. D-7] 

kc = 17 [Sec. D.5.2.6] 

Ncb = 3056.18 lb [Eq. D-4] 

� = 0.65 [D.4.4] 

�Ncb = 1986.51 lb (for a single anchor) 

6) Adhesive Strength of Anchor in Tension [Sec. D.5.3 (AC308 Sec.3.3)] 

�k,uncr = 1770 psi [ ICC-ES ESR-2508 ] 

kuncr = 24 [ ICC-ES ESR-2508 ] 

hef (unadjusted) = 4 in

Nao = �k,uncr� dahef = 8340.93 lb [Eq. D-16f] 

scr,Na = min[20 da (�k,uncr/1450) , 3hef] = 8.286 in [Eq. D-16d] 

ccr,Na = scr,Na/2 = 4.143 in [Eq. D-16e] 

Na = ANa/ANao� ed,Na� p,NaNao [Eq. D-16a] 
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ANao = 68.66 in2 [Eq. D-16c] 

ANa = 59.19 in2

Smallest edge distance, ca,min = 3.00 in

� ed,Na = min[0.7+0.3ca,min/ccr,Na , 1.0] = 0.9172 [Eq. D-16m] 

� p,Na = 0.3453 [Sec. D.5.3.14] 

Na = 2277.04 lb [Eq. D-16a] 

� = 0.65 [ ICC-ES ESR-2508 ] 

�Na = 1480.08 lb (for a single anchor) 

7) Side Face Blowout of Anchor in Tension [Sec. D.5.4] 

Concrete side face blowout strength is only calculated for headed anchors in tension close to 
an edge, ca1 < 0.4hef. Not applicable in this case. 

8) Steel Strength of Anchor in Shear [Sec D.6.1] 
Vsa = n0.6A se futa [Eq. D-20] 

Vsa = 4950.00 lb (for a single anchor) [ ICC-ES ESR-2508 ] 

� = 0.60 [D.4.4] 

� Vsa = 2970.00 lb (for a single anchor) 

9) Concrete Breakout Strength of Anchor in Shear [Sec D.6.2] 

Case 1: Anchor checked against total shear load 
In x-direction... 

Vcbx = Avcx/Avcox� ed,V� c,V� h,V Vbx [Eq. D-21] 

ca1 = 8.00 in (adjusted for edges per D.6.2.4) 

Avcx = 144.00 in2

Avcox = 288.00 in2 [Eq. D-23] 

� ed,V = 0.8500 [Eq. D-27 or D-28] 

� c,V = 1.4000 [Sec. D.6.2.7] 

� h,V =  (1.5ca1 / ha) = 1.2247 [Sec. D.6.2.8] 

Vbx = 7(le/ da )0.2  da�  f'c(ca1)1.5 [Eq. D-24] 

le = 3.00 in

Vbx = 7350.83 lb

Vcbx = 5356.72 lb [Eq. D-21] 

� = 0.70 
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�Vcbx = 3749.71 lb (for a single anchor) 

In y-direction... 

Vcby = Avcy/Avcoy� ed,V� c,V� h,V Vby [Eq. D-21] 

ca1 = 8.00 in (adjusted for edges per D.6.2.4) 

Avcy = 120.00 in2

Avcoy = 288.00 in2 [Eq. D-23] 

� ed,V = 0.7750 [Eq. D-27 or D-28] 

� c,V = 1.4000 [Sec. D.6.2.7] 

� h,V =  (1.5ca1 / ha) = 1.2247 [Sec. D.6.2.8] 

Vby = 7(le/ da )0.2  da�  f'c(ca1)1.5 [Eq. D-24] 

le = 3.00 in

Vby = 7350.83 lb

Vcby = 4070.06 lb [Eq. D-21] 

� = 0.70 

�Vcby = 2849.04 lb (for a single anchor) 

Case 2: This case does not apply to single anchor layout 

Case 3: Anchor checked for parallel to edge condition 
Check anchors at cx1 edge 

Vcbx = Avcx/Avcox� ed,V� c,V� h,V Vbx [Eq. D-21] 

ca1 = 3.00 in

Avcx = 40.50 in2

Avcox = 40.50 in2 [Eq. D-23] 

� ed,V = 1.0000 [Sec. D.6.2.1(c)] 

� c,V = 1.4000 [Sec. D.6.2.7] 

� h,V =  (1.5ca1 / ha) = 1.0000 [Sec. D.6.2.8] 

Vbx = 7(le/ da )0.2  da�  f'c(ca1)1.5 [Eq. D-24] 

le = 3.00 in

Vbx = 1688.04 lb

Vcbx = 2363.26 lb [Eq. D-21] 

Vcby = 2 * Vcbx [Sec. D.6.2.1(c)] 

Vcby = 4726.52 lb

� = 0.70 
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�Vcby = 3308.56 lb (for a single anchor) 

Check anchors at cy1 edge 

Vcby = Avcy/Avcoy� ed,V� c,V� h,V Vby [Eq. D-21] 

ca1 = 6.00 in

Avcy = 96.00 in2

Avcoy = 162.00 in2 [Eq. D-23] 

� ed,V = 1.0000 [Sec. D.6.2.1(c)] 

� c,V = 1.4000 [Sec. D.6.2.7] 

� h,V =  (1.5ca1 / ha) = 1.0607 [Sec. D.6.2.8] 

Vby = 7(le/ da )0.2  da�  f'c(ca1)1.5 [Eq. D-24] 

le = 3.00 in

Vby = 4774.51 lb

Vcby = 4201.35 lb [Eq. D-21] 

Vcbx = 2 * Vcby [Sec. D.6.2.1(c)] 

Vcbx = 8402.70 lb

� = 0.70 

�Vcbx = 5881.89 lb (for a single anchor) 

Check anchors at cx2 edge 

Vcbx = Avcx/Avcox� ed,V� c,V� h,V Vbx [Eq. D-21] 

ca1 = 8.00 in (adjusted for edges per D.6.2.4) 

Avcx = 144.00 in2

Avcox = 288.00 in2 [Eq. D-23] 

� ed,V = 1.0000 [Eq. D-27 or D-28] [Sec. D.6.2.1(c)] 

� c,V = 1.4000 [Sec. D.6.2.7] 

� h,V =  (1.5ca1 / ha) = 1.2247 [Sec. D.6.2.8] 

Vbx = 7(le/ da )0.2  da�  f'c(ca1)1.5 [Eq. D-24] 

le = 3.00 in

Vbx = 7350.83 lb

Vcbx = 6302.03 lb [Eq. D-21] 

Vcby = 2 * Vcbx [Sec. D.6.2.1(c)] 

Vcby = 12604.06 lb
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� = 0.70 

�Vcby = 8822.84 lb (for a single anchor) 

Check anchors at cy2 edge 

Vcby = Avcy/Avcoy� ed,V� c,V� h,V Vby [Eq. D-21] 

ca1 = 8.00 in (adjusted for edges per D.6.2.4) 

Avcy = 120.00 in2

Avcoy = 288.00 in2 [Eq. D-23] 

� ed,V = 1.0000 [Sec. D.6.2.1(c)] 

� c,V = 1.4000 [Sec. D.6.2.7] 

� h,V =  (1.5ca1 / ha) = 1.2247 [Sec. D.6.2.8] 

Vby = 7(le/ da )0.2  da�  f'c(ca1)1.5 [Eq. D-24] 

le = 3.00 in

Vby = 7350.83 lb

Vcby = 5251.69 lb [Eq. D-21] 

Vcbx = 2 * Vcby [Sec. D.6.2.1(c)] 

Vcbx = 10503.38 lb

� = 0.70 

�Vcbx = 7352.37 lb (for a single anchor) 

10) Concrete Pryout Strength of Anchor in Shear [Sec. D.6.3] 

Vcp = min[kcpNa,kcpNcb] [Eq. D-30a] 

kcp = 2 [Sec. D.6.3.2] 

Na = 2277.04 lb (from Section (6) of calculations) 

Ncb = 3056.18 lb (from Section (5) of calculations) 

Vcp = 4554.08 lb

� = 0.70 [D.4.4] 

�Vcp = 3187.85 lb (for a single anchor) 

11) Check Demand/Capacity Ratios [Sec. D.7]

Tension 
- Steel : 0.1308
- Breakout : 0.4239
- Adhesive : 0.5689
- Sideface Blowout : N/A 

Shear 
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- Steel : 0.0886
- Breakout (case 1) : 0.0701
- Breakout (case 2) : N/A 
- Breakout (case 3) : 0.0447
- Pryout : 0.0825

V.Max(0.09) <= 0.2 and T.Max(0.57) <= 1.0 [Sec D.7.1] 

Interaction check: PASS
Use 3/8" diameter A615 GR. 60 SET-XP anchor(s) with 4 in. embedment 
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