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ADHESIVE ANCHORING SPECIALISTS

APPENDIX A: Strength Design Performance Values G5

TABLE 1: SPECIFICATIONS AND DETAILS FOR INSTALLATION OF ANCHORS IN CONCRETE WITHEE & &/ AR5 | 3Nl
Threaded Rod Diameter (d)

Property Y/} n " n Y/} n n
3/8 1/2 5/8 3/4 7/8 1 1-1/:
Tensile stress
ety | Ase 0.078 142 226 335 462 606 960
Nominal
carbide bit do 7116 916 34 7/8 1 1-1/8 1-3/8
diameter size (in.)
Effective h
embedmentdepth | Mef 111 | 338 |2 | 42 | 22 | s |3 | 634 | 32 | 78 | 4 9 5| 11-1/4
(in)? min/max
Min./Max. ho 116 | 39716 | 2-3/16 | 411716 | 2411716 | 5-13/16 | 33116 | 6-15/16 | 3-3/4 | 8-1/8 | 418 | 914 | S/4 | 11-12
Hole depth (in.) | min/max
Minimum .
Slab thicknees () | P 4 5 4 6 4 7 50| s14 | 8 10 8 1 10 14
) Ma)gimum
Tightening Torque | . 9 16 7 9 145 170 370

for pretension
Clamping (ft-1b)

For SI: 1inch=25.4mm, 1 Ibf= 4.45N, 1ft-Ibf=1.356N-m, 1psi=.006895MPa
1 Minimum and maximum depths are noted.

ANCHOR INSTALLATION BRUSH SPECIFICATIONS
(d) () (do). (dbrush®)
Brush color |  Part# ) Anchor‘ Rebar _ Drill blt‘ ) Brush ]
diameter (in.) diameter (in.) diameter (in.)
Grey SB038 3/8 #3 7/16 5/8
Brown SB012 12 L 2 9/16 3/4
Green SB058 5/8 #5 3/4 1
Yellow SB034 3/4 #6 7/8 1-1/4
Red SB078 7/8 * 1 1-1/2
Purple SB010 1 #7 1-1/8 1-5/8
Blue SB125 1-1/4 L 4 1-3/8 1-3/4
For SI: Tinch=25.4mm 4 Available with lead time.
RECOMMENDED MINIMUM INITIAL WORKING TIME AND CURE TIME FOR F=/#7 7 A Wi TH13" 2.3
Minimum Concrete Temp. (°F) ! Working Time (minutes) 2 Cure Time (hours) 3
50 15 24
70 15 24
2 9 24
110 9 24
For SI: t°F-32X.555 =t°C
1 Adhesives must be installed in substrates at temperatures of at least 50°F to 110°F.
Installations in substrates at temperatures below 50°F or above 110°F must be conditioned to proper temperatures during working time.
2 Anchors are to be undisturbed during the working time.
3 Cure times required prior to application of the strength design of tensile and shear loads.
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APPENDIX A: Strength Design Performance Values "G5

TABLE 2: 222 AR [ 33114 ANCHOR SYSTEM FOR USE IN UNCRACKED CONCRETE IN ACCORDANCE WITH STEEL, CONCRETE
BREAKOUT, AND BOND RESISTANCE DESIGN VALUES 12345

Characteristic Symbol | Units 38" VG .;\z;tmr nomglla::”d|amete;§g’)’ 7 G
Maximum Installation torque Tinst ft-Ib 9 16 47 90 145 170 370
Effective bolt tension area Ase in.2 0.078 0.142 0.226 0.335 0.462 0.606 0.969
Strength reduction factor for tension, steel failure modes (0] — 0.757 0.757 0.751 0.75 0.757 0.751 0.751
Strength reduction factor for shear, steel failure modes (0] — 0.657 0.657 0.651 0.65" 0.657 0.657 0.651
5 Min. specified yield strength Fy psi 36,000 36,000 36,000 36,000 36,000 36,000 36,000
= E Min. specificed ultimate strength Fut psi 58,000 58,000 58,000 58,000 58,000 58,000 58,000
2 V_é Nominal steel strength in tension Nsa Ib 4,500 8,230 13,110 19,400 26,780 35,130 56,210
S |Nominal steel strength in shear Vsa Ib 2,700 4,940 7,870 11,640 16,070 21,080 33,730
= [ Min. specified yield strength Fy psi 105,000 | 105000 | 105000 | 105000 | 105000 | 105000 | 105,000
= % E Min. specificed ultimate strength Fut psi 125,000 | 125,000 | 125,000 | 125000 | 125,000 | 125,000 | 125,000
2 —é E Nominal steel strength in tension Nsa Ib 9,690 17,740 28,250 41,810 57,710 75,710 121,140
~ | Nominal steel strength in shear Vsa Ib 5,810 10,640 16,950 25,090 34,630 45,430 72,680
T Min. specified yield strength Fy psi 30,000 30,000 30,000 30,000 30,000 30,000 30,000
= ? o [Min. specificed ultimate strength Fut psi 75,000 75,000 75,000 75,000 75,000 75,000 75,000
2 % o Nominal steel strength in tension Nsa Ib 5,810 10,640 16,950 25,090 34,630 45,430 72,680
& [ Nominal steel strength in shear Vsa Ib 3,490 6,390 10,170 15,050 20,780 27,260 43,610
Embedment depth (min. to max)2 hef in. See table 1in Appendix A
Anchor category periodic inspection 1 1 1 1 1 1 1
Nao (for 4d/ for 9d)3 1,460/3,280 |  Note3 Note3 Note3 Note3 Note3 Note3
/E\fcfle;:geonsez\sp f;]:,?j: I(:)r uncracked concrete, used for Kuncr L 2 77 30 30 30 30 30
Characteristic bond resistance in uncracked contrete® TKuncr psi 825 1495 1495 1495 1495 1495 1360
Strength reduction for dry condition (OF — 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Strength reduction for water saturated (damp) Oys — 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Strength reduction for water filled Owf — 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Strength reduction for underwater Ounderwater] —— 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Coeffient for pryout strength kep :ef min ! ! 2 2 2 2 2
of Max 2 2 2 2 2 2 2
Strength reduction factor for tension, concrete failure Cond A N/A N/A N/A N/A N/A N/A N/A
modes’ 0 (ond B 0.65 0.65 0.65 0.65 0.65 0.65 0.65
Strength reduction factor for shear, concrete failure Cond A N/A N/A N/A N/A N/A N/A N/A
modes’ 0 Cond B 0.70 0.70 0.70 0.70 0.70 0.70 0.70
Minimum concrete thickness hef=4d hmin in. 4 4 4 5 8 8 10
hef=9d hmax in. 5 6 7 8-1/4 10 1 14
Minimum spacing Smin in. See note 5 below 4 5
Minimum edge distance Cmin in. 15/16 | 1 | 2-1/2 | 6 | 3-1/2 4 5

For SI: 1 inch= 25.4mm, 1 bf = 4.45N, 1ft-Ibf= 1.356 N-m, 1 psi=0.006895 MPa
THE CRITICAL SPACING (S, va) AND CRITICAL EDGE (C; vq) DISTANCE SHALL BE CALCULATED AS FOLLOWS:

T S
Scr,Na = 20 ede [_Kuna Equation (D-14h) Ccr,Na =LNG Equation (D-14i)
1,450 5

1 Strength reduction factors are given for load combination determined according to ACI318-05 Appendix D D.4.4

2 For intermediate embedment depth the value of N3 may be interpolated

3 N is calculated according to Equation (D-14) in this report (N3g=TKyncr* T « d « hef)

4.The bond resistance is not affected by installation conditions such as water-saturated or water-filled hole. Therefore no reduction factors need to be applied for these types of conditions.
5 Minimum spacing shall be calculated using the value obtained from Equation (D-14h)
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APPENDIX A: Strength Design Performance Values

TABLE 3: ALLOWABLE STRESS DESIGN, ASD, USING LOW STRENGTH CARBON STEEL (A36) THREADED ROD ¢
INSTALLED IN ' c=2,500 PSI - 8,000 PSI UNCRACKED CONCRETE WITH 24/ AR, 1) 31

65

Anchor | Embedment | *Characteristic Allowable Tension Load LBS
Diameter | Depth, hef (in) | - Bond Strength 2,500 PS| 3,000 PS| 4,000 PS| 6,000 PS| 8,000 PS|
(d) (min./max) | Ty, uncr (psi) (Controlling Mode) (Controlling Mode) (Controlling Mode) (Controlling Mode) (Controlling Mode)
38 1-1/2 825 640 (BOND) 640 (BOND) 640 (BOND) 640 (BOND) 640 (BOND)
3-3/8 825 1,440  (BOND) 1,440 (BOND) 1,440  (BOND) 1,440 (BOND) 1,440  (BOND)
n 2 1,495 1,680 (CONCRETE) 1,840 (CONCRETE) 2,065 (BOND) 2,065 (BOND) 2,065 (BOND)
1
4-1/2 1,495 4,170 (STEEL) 4,170 (STEEL) 4,170 (STEEL) 4,170 (STEEL) 4,170 (STEEL)
5/8 2-1/2 1,495 2,605 (CONCRETE) 2,855 (CONCRETE) 3,225 (BOND) 3,225 (BOND) 3,225 (BOND)
5-5/8 1,495 6,645 (STEEL) 6,645 (STEEL) 6,645 (STEEL) 6,645 (STEEL) 6,645 (STEEL)
314 3 1,495 3,425 (CONCRETE) 3,750 (CONCRETE) 4,330 (CONCRETE) 4,640 (BOND) 4,640 (BOND)
6-3/4 1,495 9,830 (STEEL) 9,830 (STEEL) 9,830 (STEEL) 9,830 (STEEL) 9,830 (STEEL)
- 3-1/2 1,495 4,315 (CONCRETE) 4,725 (CONCRETE) 5,460 (CONCRETE) 6,320 (BOND) 6,320 (BOND)
7-7/8 1,495 13,570 (STEEL) 13,570 (STEEL) 13,570 (STEEL) 13,570 (STEEL) 13,570 (STEEL)
4 1,495 5,270 (CONCRETE) 5,775 (CONCRETE) 6,670 (CONCRETE) 8,165 (CONCRETE) 8,250 (BOND)
1
9 1,495 17,780 (CONCRETE) 17,805 (STEEL) 17,805 (STEEL) 17,805  (STEEL) 17,805 (STEEL)
11/ 5 1,360 7,365 (CONCRETE) 8,070 (CONCRETE) 9,320 (CONCRETE) 11,410  (CONCRETE) 11,730 (BOND)
11-1/4 1,360 24,860 (CONCRETE) 26,390 (BOND) 26,390 (BOND) 26,390 (BOND) 26,390 (BOND)
For SI: 1inch=25.4mm, 1 Ibf = 4.45N, 1ft-Ibf=1.356 N-M, 1 psi=0.006895 MPa
No load reductions required for installation conditions such as dry, water-saturated, water-filled, and underwater applications.
@ (all 800-899-7890 for controlling mode and loads using stainless steel or higher strength threaded rod.
Procedure to calculate allowable tension load
Example: 1/2" diameter anchor with embedment depth of 4-1/2" installed in 4,000 psi concrete
1. Calculate steel strength — tension (A36 steel)
O Nsa=0.75%8,230=16,173 Ibs
2. (alculate concrete breakout strength — tension
O kuncr/2,500 psi hef > =0.65 % 27« 1/2,500 % 4-1/2"
=8,377Ibs
Normalize load for 4,000 psi concrete = 8,377, /4000 — 10 596 |bs
3. (alculate bond strength — tension '
O xd* T« hef » Tk uncr = 0.65 * 1/2 % 3.1415 % 4-1/2 % 1,495 = 6,869 Ibs
4. Determine load combination & conversion factor
— Assume 30% dead load & 70% live load using load combination = 1.2D + 1.6L = 1.2 (0.3) + 1.6 (0.7) = 1.48
5. Controlling strength is 6,173 Ibs (steel) — lowest load value amongst bond, concrete and steel controlling modes
Divide by the conversion factor, 1.48, to obtain allowable tension load of 4,170 Ibs
Controlling Modes
Concrete Steel
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