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PRODUCT DESCRIPTION

Liquid Roc 500+ is a two component epoxy adhesive designed for a wide
range of anchoring applications including cracked concrete and seismic
loading. It is a 100% solids adhesive, no VOC's with excellent resistance to
chemical attack. The extended gel times allows Liquid Roc 500+ to be
used to set large sized anchors even at elevated temperatures.

This adhesive is packaged into a dual component cartridge that connects
to a mixing nozzle allowing the installer to inject the adhesive directly into
the drilled hole.

Liquid Roc 500+ can be dispensed with manual or pneumatic dispensers
to bond threaded rod, rebar or internally threaded inserts into solid base
materials.

Condition the adhesive to room temperature for best dispensing results.

PROPERTIES AND BENEFITS

anchoring in cracked and uncracked concrete with threaded rods or rebar
overhead application
application in waterfilled holes
suitable for fastenings with small edge distances and spacings due to an
anchoring free of expansion forces
high chemical resistance
no shrinkage
low odor
cartridge can be reused up to the end of the shelf life by replacing the
mixing nozzle or resealing cartridge with the sealing cap
adhesive is water-impermeable acc. to DIN EN 12390-8
flexible working time at elevated temperature
mechanical properties acc. to EN 196 Part 1
+ density: 16.33 |Ib/gal
+ compressive strength: 16,700 psi
+ bending strength: 5,000 psi
+ dynamic modulus of elasticity: 1,887,000 psi

TYPICAL APPLICATIONS

Suitable for fastening facades, roofs, wood members, metal fabrications;
metal profiles, columns, beams, consoles, railings, sanitary devices, cable
trays, piping, post-installed rebar connection

(reconstruction or reinforcement), etc.



LIQUID ROC 500+

APPLICATIONS AND INTENDED USE

Base material:

cracked and non-cracked concrete, lightweight-concrete, solid masonry,
natural stone (Warning! natural stone, can discolor; recommend checking
in advance); hammer and diamond drilled holes

Anchor elements:

Threaded rods (zinc plated or hot dip, stainless steel and high corrosion
resistance steel), reinforcing bars, internal threaded inserts, profiled rod,
steel section with undercuts (e.g. perforated section)

Temperature range:

41°F up to 104°F installation temperature

cartridge temperature min. 41°F; optimal 68°F

-40°F to +104°F base material temperature after full curing. Refer to load
table for any effects.
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HANDLING AND STORAGE

Storage:
store in a cool and dark place,
storage temperature: from 41°F up to 95°F

Shelf life:
24 months
REACTIVITY
Temperature of base Gelling- and working Full curing time in dry | Full curing time in wet
material time base material base material
41 °F 3 Hrs. 50 Hrs. 100 Hrs.
50 °F 2 Hrs. 24 Hrs. 48 Hrs.
68 °F 30 Min. 10 Hrs. 20 Hrs.
86 °F 20 Min. 6 Hrs. 12 Hrs.
104 °F 12 Min. 4 Hrs. 8 Hrs.
Rev. O1 4
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SAGE INSTRUCTIONS

U - CONCRETE

1. Drill a hole into the base material to the
size and embedment depth required by the
selected anchor.

2 a.For diamond drilled holes rinse until clear water ap-
pears. Furthermore clean the hole with a mechanical
wire brush. After that rinse until clear water appears.

or
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2 .Standing water must be removed before cleaning.
Starting from the bottom of the hole, blow the hole
clean with compressed air or a hand pump a minimum
of two times. If the bottom of the hole is not reached, an
extension shall be used. The hand-pump can be used for
anchor sizes up to 3/4 inch hole diameters. For holes larg-
er then 3/4 inch or deeper than 10 inches, compressed air
(min. 90 psi) must be used.

2 C.Check brush diameter and attach the brush to a drill

or a battery screwdriver. Brush the hole with an ap-
propriate sized wire brush a minimum of two times. If the
bottom of the hole is not reached with the brush, a brush
extension should be used.

2d_FinaIIy blow the hole clean again with compressed

air or a hand pump a minimum of two times. If the
bottom of the hole is not reached an extension should be
used. The hand-pump can be used for anchor sizes up to
3/4 inch hole diameter. For holes larger then 3/4 inch or
deeper then 10 inches, compressed air (min. 90 psi) must
be used.
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USAGE INSTRUCTIONS - CONCRETE

3. Attach the static-mixing nozzle to the

cartridge and load the cartridge into the correct
dispensing tool. After every work interruption longer than
the recommended working time as well as for new
cartridges, a new static-mixer should be used.

4 . Prior to inserting the anchor rod into the filled hole, the
/ position of the embedment depth should be marked
‘ on the anchor rods.

min. 3 pressions 5 Prior to dispensing into the anchor hole, squeeze out a

e minimum of three full strokes and discard non-uniform-
[ ly mixed adhesive until the adhesive shows a consistent
grey color.

B LI A

]| 6. Starting from the bottom of the cleaned anchor hole,
’,',c',‘,f".”.',"}.‘ fill the hole up to approximately two-thirds with adhe-

sive. Slowly withdraw the static mixing nozzle as the hole

is filled, avoid creating air pockets. For embedments dee-
per than 7 inches an extension nozzle should be used. For
overhead and horizontal installation in holes bigger than
3/4 inch, a piston plug and extension nozzle should be
used. Observe the gel/ working times given.

|| /. Push the threaded rod or reinforcing bar into the an-
,’,ff',_‘,f‘t/’,’a',',l' /| chor hole while turning slightly to ensure positive

7 || distribution of the adhesive until the embedment depth is
reached. The anchor should be free of dirt, grease, oil or
other foreign material.

T || 8. Be sure that the anchor is fully seated at the bottom of

I.M,’Jf,"f“ the hole and that excess adhesive is visible at the top
i || of the hole. If these requirements are not met, the appli-
cation has to be repeated. For overhead application the
anchor rod should be retained (e.g. wedges).

66°F 9. Allow the adhesive to cure to the specified time prior
to applying any load or torque. Do not move or load
the anchor until it is fully cured.

10 After full curing, the fastened part can be installed with
the max. torque by using a calibrated torque wrench.

Rev. O1 6
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CLEANING OF THE DRILLED HOLE - CONCRETE

ME

Brush:

Brush length: 3.15 inch
M6 thread for drill connection

Blower
A
‘ Piston plug
@rg
Threaded rod Rebar Drill hole-@ Brush-g@ Min. brush-@ P'St:i';:wg
(Inch) (Inch) (Inch) d, (Inch) dy in (INCh) (Inch)
3/8 7/16 0.528 0.458 =
#3 1/2 0.591 0.520 -
/2 9/16 0.654 0.582 #4
#4 5/8 0.720 0.650 #4
5/8 #5 3/4 0.846 0.775 #5
3/4 #H6 7/8 0.976 0.905 H6
7/8 #7 1 1122 1.030 #7
1 #8 1-1/8 1.252 1160 #8
1-1/4 #9 1-3/8 1.504 1.410 #9
#10 1-1/2 1.630 1.535 #10

Rev. 01
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SETTING PARAMETER - CONCRETE

Anchor size 3/8 ‘ 1/2 ‘ 5/8 ‘ 3/4 ‘ 7/8 ‘ 1 ‘ 1- 1/4
ch)fﬁé::é\{g;wess factor (cracked k... [-] 17
Effectiveness factor (uncra- [-] o4
cked concrete) c.uncr
Min. edge distance Con | [inchl| 1-7/8 | 2-1/2 | 3-1/8 | 3-3/4 | 4-3/8| 5 6-1/4
Min. anchor spacing S.n | Linchl| 1-7/8 | 2-1/2 | 3-1/8 | 3-3/4 | 4-3/8| 5 6-1/4
Sl desth (e wmn | [inChl| 2-3/8| 2-3/4| 3-1/8| 3-1/2| 3-1/2| 4 5
clitlize) wmme | Dinch1| 7:/2| 10 | 12-1/2] 15 |174/2| 20 | 25
Min. member thickness h... | [inchl| h, +1-1/4" h,+ 2d,
Anchor diameter d, | [inch]| 3/8 1/2 5/8 3/4 7/8 1 1-1/4
Drill diameter d, | [inchl| 7/16 | 9/16 3/4 7/8 1 1-1/8 | 1-3/8
Installation torque P e | Lft-1b] 15 33 60 105 125 165 280
1) for A 193-B7 or stainless steel
Anchor size #3 #4 #5 #6 #7 #8 #9 | #10
ngfgfé\;ggwess factor (cracked k.., [-] 17
Effectiveness factor (uncra- [-] o4
cked concrete) c.uner
Min. edge distance C.n | Linchl|1-7/8 | 2-1/2 | 3-1/8 | 3-3/4 |4-3/8| 5 |5-3/8|6-1/4
Min. anchor spacing S | [inchl|1-7/8 | 2-1/2 | 3-1/8 | 3-3/4|4-3/8| 5 |5-3/8|6-1/4
wmn | [inchl| 2-3/8| 2-3/4| 3-1/8 | 3-1/2 | 3-1/2 | 4 4-1/2 5
Embedment depth :
simax | LiNCh1| 7-1/21 10 | 12-1/2| 15 |17-1/2| 20 |22-1/2| 25
Min. member thickness h... | [inchl| h_ +1-1/4“ h,+ 2d,
Anchor diameter d, | [inchl| 3/8 | 1/2 | 5/8 | 3/4 | 7/8 1-1/8 | 1-1/4
Drill diameter d, | [inchl| 1/2 | 5/8 | 3/4 7/8 1 1-1/8(1-3/8 | 1-1/2
Installation torque T. | [ft-Ib] 15 33 60 105 125 | 165 220 | 280
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PERFORMANCE DATA - CONCRETE (THREADED ROD)

TENSION LOADS - Design acc. to ACI 318-11 Appendix D, hammer drilled holes

Anchor size 3/8 1/2 5/8 | 3/4| 7/8 1 |1-1/4
Steel failure
Nominal strength tension as governed
by size) hiengih, ASTM AG N, [Ib] |4,495|8,230| 13,110 |19,400|26,780|35,130| 56,210
Nominal strength tension as governed
by steel strength, ASTM A193 Grade B7 N, [Ib] |9,685|17,735| 28,250 | 41,810 | 57,710 | 75,710 | 121,135
Reduction factor [0) 0.75
Nominal strength tension as governed
by steel strength, ASTM F593 CW Stainless N, [Ib] |7,750|14,190|22,600 |28,430|39,245|51,485|82,370
Reduction factor [0) 0.65
Pullout and concrete cone failure
Characteristic bond strength® in concrete 2500psi
Temperature Range uncracked concrete T uncr 1,435| 1,449 | 1,411 | 1,294 | 1,186 | 1,077 | 1,025
A:75°F/104°F P cracked concrete Too 603 | 608 | 593 | 544 | 497 | 452 | 430
Temperature Range uncracked concrete T uncr 1,019 | 1,029 | 1,002 | 919 | 842 | 765 | 728
B: 95°F/122°F cracked concrete v, | P 408 | 432 | 421 | 386 | 353 | 321 | 305

uncracked concrete Ty uncr 604 | 591 560 519 478 | 432 412
Temperature Range '
C: 110°F/150°F » cracked concrete L 253 | 248 | 235 218 | 201 181 173
Strength reduction cliyy P 25
factor for permissible wet P 0.55
installation condition water-filled ® 0.45

wf .
Embedment depth etmn | [INC11 2-3/8) 2-3/4| 3-1/8 | 3-1/2 | 3-1/2 4 5
. Linch]| 7-1/2 10 12-1/2 15 17-1/2 | 20 25

Increasing factor (f*./2500)°
Concrete breakout
Effectiveness factor (cracked concrete) Ko [-] 17
Effectiveness factor (uncracked concrete) cuncr (-] 24
Reduction factor Condition B? ® 0.65

The data in this table are evaluated according AC308-11 and ACI 355.4.

1) Long term temperature/ Short term temperature. Long term concrete temperatures are roughly constant over significant periods of time.
Short term elevated temperatures are those that occur over brief intervals, e.g. as a result of diurnal cycling.

2) Condition A requires supplemental reinforcement, while Condition B applies where supplemental reinforcement is not provided or where
pullout or pryout governs, as set forth in ACI 318-11 D.4.3. The tabulated value of ¢ applies when the load combinations of Section 1605.2 of
the IBC, or ACI 318-11 9.2 are used. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be determined

in accordance with ACI 318-11 D.4.4.

3) Characteristic bond strengths are for sustained loads including dead and live loads. For load combinations consisting of short-term loads
only such as wind or seismic, bond strengths may be increased by 45 percent for Temperature Range 95°F/122°F and 115 percent for

Temperature Range 110°F/150°F.

Rev. 01
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PERFORMANCE DATA - CONCRETE (THREADED ROD)

TENSION LOADS - Design acc. to ACI 318-11 Appendix D, diamond drilled holes

Anchor size 3/8| 1/2 | 5/8 | 3/4 | 7/8 | 1 |1-1/4

Steel failure

Nominal strength tension as governed

by steel strength, ASTM A36 N, [Ib] 14,495|8,230 | 13,110 [19,40026,780|35,130| 56,210

Nominal strength tension as governed

by steel strength, ASTM A193 Grade B7 N, [Ib] 19,685|17,735]| 28,250 | 41,810 | 57,710 | 75,710 | 121,135

Reduction factor [0) 0.75

Nominal strength tension as governed

by steel strength, ASTM F593 CW Stainless N, [Ib] |7,75014,190|22,600 |28,430|39,245|51,485 82,370

Reduction factor [0) 0.65

Pullout and concrete cone failure

Characteristic bond strength® in concrete 2500psi

Temperature Range

A: 75°F/104°F » uncracked concrete T uncr 1,413 | 1,427 | 1,387 | 1,249 | 1,165 | 1,058 | 1,008

Temperature Range .

B: 95°F/122°F ¥ uncracked concrete Touner | [PSI] 1,003 | 1,013 | 985 887 827 751 716

Temperature Range

C: 110°F/150°F » uncracked concrete T uncr 594 | 582 551 501 470 | 425 405

Strength reduction dry g 0.65

factor for permissible wet D 0.55

installation condition water-filled o, 0.45

Embedment depth etmin | LINCN] 2-3/8| 2-3/4| 3-1/8 | 3-1/2 | 3-1/2 4 5
etmax | LINCH] 7-1/2| 10 12-1/2 15 [17-1/2| 20 25

Increasing factor (f' /2500)°

Concrete breakout

Effectiveness factor (uncracked concrete) — [-] 24

Reduction factor Condition B? ® 0.65

The data in this table are evaluated according AC308-11 and ACI 355.4.

1) Long term temperature/ Short term temperature. Long term concrete temperatures are roughly constant over significant periods of time.
Short term elevated temperatures are those that occur over brief intervals, e.g. as a result of diurnal cycling.

2) Condition A requires supplemental reinforcement, while Condition B applies where supplemental reinforcement is not provided or where
pullout or pryout governs, as set forth in ACI 318-11 D.4.3. The tabulated value of ¢ applies when the load combinations of Section 1605.2 of
the IBC, or ACI 318-11 9.2 are used. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be determined
in accordance with ACI 318-11 D.4.4.

3) Characteristic bond strengths are for sustained loads including dead and live loads. For load combinations consisting of short-term loads
only such as wind or seismic, bond strengths may be increased by 45 percent for Temperature Range 95°F/122°F and 115 percent for
Temperature Range 110°F/150°F.

Rev. 01
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PERFORMANCE DATA - CONCRETE (THREADED ROD)

SHEAR LOADS - Design acc. to ACI 318-11 Appendix D, hammer and diamond drilled holes

Anchor size 3/8 1/2 5/8 3/4 7/8 1 1-1/4
Steel failure

Nominal shear strength as governed by

steel strength, ASTM A36 V., [Ib] | 2,695 | 4,940 | 7,860 | 11,640 | 16,075 | 21,080 | 33,725
Nominal shear strength as governed by

steel strength, ASTM A193 Grade B7 V., [Ib] | 4,845 |10,640|16,950 | 25,085 |34,625|45,425| 72,680
Reduction factor [0} 0.65

Nominal shear strength as governed by

steel strength, ASTM F593 CW Stainless V,, [Ib] | 4,650 | 8,515 | 13,560 | 17,055 |23,545/30,890|49,420
Reduction factor [0) 0.60

Concrete edge failure

Effective length of anchor in shear loading l, [inch] min (h,; 8d.)

Outside diameter of anchor d, | [inchl | 3/8 1/2 5/8 3/4 7/8 1 1-1/4
Reduction factor Condition B? [0 0.65

The data in this table are evaluated according AC308-11 and ACI 355.4.

1) Condition A requires supplemental reinforcement, while Condition B applies where supplemental reinforcement is not

provided or where pullout or pryout governs, as set forth in ACI 318-11 D.4.3. The tabulated value of ¢ applies when the
load combinations of Section 1605.2 of the IBC, or ACI 318-11 9.2 are used. If the load combinations of ACI 318-11 Appen-
dix C are used, the appropriate value of $ must be determined in accordance with ACI 318-11 D.4.4.

Rev. 01
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PERFORMANCE DATA - CONCRETE (REBAR)

TENSION LOADS - Design acc. to ACI 318-11 Appendix D, hammer drilled holes

Anchor size #3 | #4 #5 #6 #7 #8 #9 #10
Steel failure
Nominal tension strength as
governed by steel strength, ASTM N_ [Ib] 19,900|18,000|27,900|39,600|54,000| 71,100 |90,000 114,300
A615 Grade 60
Reduction factor o) 0.65
Nominal tension strength as
governed by steel strength, ASTM N_ [Ib] 18,800/16,000|24,800| 35,200 |48,000|63,200|80,000 101,600
A706, Grade 60
Reduction factor o) 0.75
Pullout and concrete cone failure
Characteristic bond strength® in concrete 2500psi
uncracked
Temperature Range concrete| Tkuner 1155 | 1,067 | 1136 | 1,041 | 955 | 867 | 824 | 828
o o o 1)
A: 75°F/104°F cracked| 484 | 489 | 476 | 437 | 401 | 364 | 347 | 344
concrete .cr
uncracked| 866 | 875 | 852 | 781 | 716 | 650 | 618 | 621
Temperature Range concrete| *uncr Cocl]
B: 95°F/122°F
95°F/ cracked| 363 | 367 | 357 | 328 | 301 | 273 | 260 | 258
concrete cr
uncracked
S corcrete| Tkuncr 513 | 503 | 476 | 441 | 407 | 367 | 350 | 353
: M0°F/150°F
C: TIO*F/150 cracked| 215 | 21 | 200 | 185 | 171 | 154 | 147 | 143
concrete cr
Strength reduction dry o, 0.65
fgctor for permis- wet o 0.55
sible installation ws
condition water-filled [0) ¢ 0.45
Embedment depth etmin | [INCO] 2-3/8| 2-3/4| 3-1/8 | 3-1/2 | 3-1/2 4 4-1/2 5
etmax | LINCH] 7-1/2 10 12-1/2 15 17-1/2 20 22-1/2 25
Concrete breakout
Effectiveness factor [-] o4
(uncracked concrete) euner
Reduction factor Condition B? ® 0.65

The data in this table are evaluated according AC308-11 and ACI 355.4.
1) Long term temperature/ Short term temperature. Long term concrete temperatures are roughly constant over significant periods of time.
Short term elevated temperatures are those that occur over brief intervals, e.g. as a result of diurnal cycling.

2) Condition A requires supplemental reinforcement, while Condition B applies where supplemental reinforcement is not provided or where
pullout or pryout governs, as set forth in ACI 318-11 D.4.3. The tabulated value of ¢ applies when the load combinations of Section 1605.2 of the
IBC, or ACI 318-11 9.2 are used. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be determined in
accordance with ACI 318-11 D.4.4.

3) Characteristic bond strengths are for sustained loads including dead and live loads. For load combinations consisting of short-term loads
only such as wind or seismic, bond strengths may be increased by 45 percent for Temperature Range B and 115 percent for
Temperature Range C.
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PERFORMANCE DATA - CONCRETE (REBAR)

TENSION LOADS - Design acc. to ACI 318-11 Appendix D, diamond drilled holes

Anchor size

#3 #4 #5 #6 #7 #8 #9 #10
Steel failure
Nominal tension strength as
governed by steel strength, ASTM N_ [Ib] |9,900/18,000|27,900 39,600 54,000| 71,100 90,000 (114,300
A615 Grade 60
Reduction factor o) 0.65
Nominal tension strength as
governed by steel strength, ASTM N_ [Ib] |8,800|16,000 24,800 35,200 |48,000|63,200|80,000 101,600
A706, Grade 60
Reduction factor o) 0.75
Pullout and concrete cone failure
Characteristic bond strength® in concrete 2500psi
Temperature Range uncracked
A: 75°F/104°F V . T 1137 | 1,148 1,117 1,005 937 851 811 815
Temperature Range uncracked .
B: 95°F/122°F D concrete| Tkuncr [psi] | 853 861 838 754 703 638 608 611
Temperature Range uncracked
C: 110°F/150°F e e 505 | 495 468 426 399 361 345 344
Strength reduction dry g 0.65
factor for permis- wet D 0.55
sible installation .
condition water-filled b 0.45
Embedment depth etmin | [INCO] 2-3/8| 2-3/4| 3-1/8 | 3-1/2 3-1/2 4 4-1/2 5
etmax | LINCH] 7-1/2 10 12-1/2 15 17-1/2 20 22-1/2 25
Concrete breakout
Effectiveness factor (uncracked [-] o4
concrete) cuner
Reduction factor Condition B? ® 0.65

The data in this table are evaluated according AC308-11 and ACI 355.4.
1) Long term temperature/ Short term temperature. Long term concrete temperatures are roughly constant over significant periods of time.
Short term elevated temperatures are those that occur over brief intervals, e.g. as a result of diurnal cycling.

2) Condition A requires supplemental reinforcement, while Condition B applies where supplemental reinforcement is not provided or where
pullout or pryout governs, as set forth in ACI 318-11 D.4.3. The tabulated value of ¢ applies when the load combinations of Section 1605.2 of the
IBC, or ACI 318-11 9.2 are used. If the load combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be determined in
accordance with ACI 318-11 D.4.4.

3) Characteristic bond strengths are for sustained loads including dead and live loads. For load combinations consisting of short-term loads
only such as wind or seismic, bond strengths may be increased by 45 percent for Temperature Range B and 115 percent for

Temperature Range C.

Rev. 01
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PERFORMANCE DATA - CONCRETE (REBAR)

SHEAR LOADS - Design acc. to ACI 318-11 Appendix D, hammer and diamond drilled holes

Anchor size #3 #4 #5 #6 #7 #8 #9 #10
Steel failure

Nominal shear strength as governed

by steel strength, ASTM A615 Grade ' [Ib] |5,940|10,800 |16,740| 23,760 |32,400| 42,660 | 54,000 | 68,580
60

Reduction factor o) 0.60

Nominal shear strength as governed

by steel strength, ASTM A706, Grade | V_ [Ib] 5,280 9,600 |14,880| 21,120 |28,800| 37,920 | 48,000 | 60,960
60

Reduction factor o) 0.65

Concrete edge failure

Effective length of anchor in . . i

shear loading . | [inchl min (h,; 8d,)

Outside diameter of anchor d, | [inch]l| 3/8 1/2 5/8 3/4 7/8 1 1-1/8 1-1/4
Reduction factor Condition B? o) 0.65

The data in this table are evaluated according AC308-11 and ACI 355.4.

1) Condition A requires supplemental reinforcement, while Condition B applies where supplemental reinforce-

ment is not provided or where pullout or pryout governs, as set forth in ACI 318-11 D.4.3. The tabulated value

of ¢ applies when the load combinations of Section 1605.2 of the IBC, or ACI 318-11 9.2 are used. If the load

combinations of ACI 318-11 Appendix C are used, the appropriate value of ¢ must be determined in accordance

with ACI 318-11 D.4.4.

Rev. 01 14
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ALLOWABLE LOADS - CONCRETE (THREADED ROD) IN HAMMER DRILLED HOLES

The allowable loads are only valid for single anchor for an initial calculation, if the following conditions are valid:
min spacing s z 2c,,

min edge distance ¢,z ¢,

min thickness concreteh z 2 x h,

Static loads only. Allowable stress design conversion a=1.2D+1.6L=1.4
If these conditions are not fulfilled the loads must be calculated acc. to ACI 318-11 Appendix D.
The safety factors are already included in the allowable loads. A dead load - live load relation of 50/50 is used.

concrete compressive strength f'cz 2500 psi

Anchor size 3/8 1/2 | 5/8 | 3/4 | 7/8 1 1-1/4
Allowable tension load for all steel strength

Temperature Range A: N, jowspener | [ID] | 2,408 | 4,409 | 6,229 | 9,204 | 12,108 | 15,716 | 20,326
75°F/104°F owabeer | [101 | 1154 | 1,997 | 2,703 | 3,866 5076 | 6,595 | 8,615
Temperature Range B: N jowepeser | 101 | 1951 | 3,378 | 4,568 | 6,536 | 8,601 | 11157 | 14,595
95°F/122°F N, oee, | [101 | 819 | 1,419 | 1,918 | 2,744 | 3,608 | 4,680 | 6,117
Temperature Range C: N, oo | [ID1 | 1156 | 1,941 | 2,554 | 3,692 | 4,882 | 6,308 | 8,269
110°F/150°F N, ..o | [Ib] | 485 | 814 | 1,070 | 1,549 | 2,049 | 2,645 | 3,466
Allowable shear load for steel strength, ASTM A36

Temperature Range: V. oewe | [ID1 | 1,251 | 2,294 | 3,649 | 5,404 | 7,459 | 9,787 | 15,658
75°F/104°F V.wwee | [B1 | 1251 | 2,294 | 3,649 | 5404 7459 | 9,787 | 15338
Temperature Range: Voowtewe | [IB1 | 1,251 | 2,294 | 3,649 | 5,404 | 7,459 | 9,787 | 15,658
95°F/122°F V,iwmee | [D1 | 1251 | 2,294 | 3,649 | 5404 7,459 | 9,787 | 13175
Temperature Range: V. wewe | [ID1 | 1,251 | 2,294 | 3,649 | 5,404 | 7,459 | 9,787 | 13,694
110°F/150°F V. wtee | [0] | 1,043 | 1,753 | 2,307 | 3,339 | 4,420 | 5686 | 7,473
Embedment depth h, [inch] | 3-1/2 | 4-1/2 5 6-1/2 8 10 1
Edge distance - [inch] | 6-1/2 | 8-3/8 | 9-1/4 | 11-1/2 | 13-3/4 | 16-1/2 | 17-3/4
Anchor spacing S, [inch] | 4-1/4 | 5-3/4 7 8-1/8 9 9-7/8 12

1) Long term temperature/ Short term temperature. Long term concrete temperatures are roughly constant over significant periods of
time. Short term elevated temperatures are those that occur over brief intervals, e.g. as a result of diurnal cycling. Room temperature range
is not recognized by ACI 318-14 or ACI 318-11 and does not meet the minimum temperature requirement of ACI 355.4, Table 8.1 and conse-
quently is not applicable to design under ACI 318-14, ACI 318-11 or current and past editions of the International Building Code (IBC). The

tabulated values are provided for analysis and evaluation of existing conditions only.
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LIQUID ROC 500+

The allowable loads are only valid for single anchor for an initial calculation, if the following conditions are valid:
min spacing s z 2c,,

min edge distance ¢,z ¢,

min thickness concreteh z 2 x h,

Static loads only. Allowable stress design conversion a=1.2D+1.6L=1.4
If these conditions are not fulfilled the loads must be calculated acc. to ACI 318-11 Appendix D.
The safety factors are already included in the allowable loads. A dead load - live load relation of 50/50 is used.

concrete compressive strength f'cz 2500 psi

Anchor size 3/8 1/2 | 5/8 | 3/4 | 7/8 1 1-1/4
Allowable shear load for steel strength, ASTM A193 Grade B7

Temperature Range A: owsbener | [I01 [ 2,249 | 4,940 | 6,969 |10,706| 14,116 | 18,985 | 21,473
75°F/104°F owsbeer | [ID1 | 2,249 | 3,842 | 4,978 | 7,647 10,083 | 13,561 | 15,338
Temperature Range B: Voowmeue | [101 12249 4,691 | 6,077 | 9,336 | 12,311 | 16,554 | 18,721
95°F/122°F V., wmee | [Ib0] | 1,765 | 3,054 | 4133 | 5912 | 7,763 | 10,085 | 13,175
Temperature Range C: V. e | [ID1 | 2231 3708 | 4,702 | 7143 | 9,283 | 12,214 | 13,694
110°F/150°F Vwmee | [01 11,043 | 1753 | 2,307 | 3,339 | 4,420 | 5686 | 7,473
Allowable shear load for steel strength, ASTM F593 CW Stainless

Temperature Range: V. weeue | [ID1 11,993 | 3,649 | 5811 | 7,309 | 10,091 | 13,239 | 21180
75°F/104°F V. ieoee | [0] 11,993 | 3,649 | 4,978 | 7,309 | 10,083 | 13,239 | 15,338
Temperature Range: V. e | D1 | 1,993 | 3,649 | 5811 | 7309 | 10,091 | 13,239 | 18,721
95°F/122°F Ve | [ID1 | 1,765 | 3,054 | 4133 | 5912 | 7,763 | 10,085 | 13,175
Temperature Range: V. weene | [ID1 | 1,993 | 3,649 | 4,702 | 7143 | 9,283 | 12,214 | 13,694
110°F/150°F V. weee | L[] 1,043 | 1753 | 2,307 | 3,339 | 4,420 | 5,686 | 7,473
Embedment depth h. [inch] | 3-1/2 | 4-1/2 5 6-1/2 8 10 1
Edge distance - [inch] | 6-1/2 | 8-3/8 | 9-1/4 | 11-1/2 | 13-3/4 | 16-1/2 | 17-3/4
Anchor spacing S, [inch] | 4-1/4 | 5-3/4 7 8-1/8 9 9-7/8 12

1) Long term temperature/ Short term temperature. Long term concrete temperatures are roughly constant over significant periods
of time. Short term elevated temperatures are those that occur over brief intervals, e.g. as a result of diurnal cycling. Room tempera-
ture range is not recognized by ACI 318-14 or ACI 318-11 and does not meet the minimum temperature requirement of AC| 355.4,
Table 8.1 and consequently is not applicable to design under ACI 318-14, ACI 318-11 or current and past editions of the International
Building Code (IBC). The tabulated values are provided for analysis and evaluation of existing conditions only.
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LIQUID ROC 500+

ALLOWABLE LOADS - CONCRETE (REBAR) IN HAMMER DRILLED HOLES

The allowable loads are only valid for single anchor for an initial calculation, if the following conditions are

valid:

min edge distance c_z c__

min thickness concreteh z 2 x h_

If these conditions are not fulfilled the loads must be calculated acc. to ACI 318-11 Appendix D.
The safety factors are already included in the allowable loads. A dead load - live load relation of 50/50 is used.

min spacing s z 2¢,_

concrete compressive strength f'’cz 2500 psi
Static loads only. Allowable stress design conversion «a=1.2D+1.6L=1.4

Anchor size #3 | #4 | #5 | #6 | #7 | #8 | #9 | #10
Allowable tension load for all steel strength

Temperature Range A: | Naiowaniewer | [10] | 2211 | 3,829 | 5178 | 7,405 | 9,747 | 12,641 14,197 | 16,606
75°F/104°F sowaneer | [ID1 | 927 | 1,606 | 2170 | 3110 | 4,098 5309 | 5973 | 6,899
Temperature Range B: | Nuowsewe | [0 | 1.658 | 2,872 | 3,884 | 5,553 | 7,310 | 9,481 |10,648| 12,455
95°F/122°F N,jowomeer | [10] | 695 | 1,204 | 1,627 | 2,332 | 3,073 | 3,982 | 4,480 | 5174
Temperature Range C: | Naiowsbieser | [01 | 982 | 1651 | 2170 | 3136 | 4,156 | 5,353 | 6,030 | 7,080
TNO°F/150°F Noowspeer | [IP1 | 412 | 692 | 912 | 1315 | 1,746 | 2,246 | 2,533 | 2,868
Allowable shear load for all steel strength

Temperature Range A: | Vaiowsewe | 101 | 2,546 | 4,629 | 6,389 | 9,814 12,943 | 17,401 18,348 19,713
75°F/104°F Vo owmee | [ID1 1,996 | 3,459 | 4,564 | 6,698 | 8,826 | 11,435 12,865 | 14,081
Temperature Range B: | Vaiousew | [01 | 2,451 | 4,396 | 5,695 | 8,747 | 11,536 | 15,510 | 16,281 | 17,509
95°F/122°F V., owaee | [ID1 1,497 | 2,594 | 3,505 | 5,023 | 6,619 | 8,577 | 9,649 | 11145
Temperature Range C: | Vaioewe | [101 | 2,023 | 3,365 | 4,263 | 6,477 | 8,428 | 11,069 | 11,575 | 12,476
110°F/150°F V. owoee | [ID] | 887 | 1,491 | 1,963 | 2,833 | 3,760 | 4,838 | 5455 | 6,177
Embedment depth h. finch] | 3-1/2 | 4-1/2 5 6-1/2 8 10 [10-1/2] 1

Edge distance .. finch] | 5-7/8 | 7-5/8 | 8-1/2 | 10-1/2 | 12-1/2 | 15-1/8 | 15-1/2 | 16-3/8
Anchor spacing s [inchl| 3-7/8 | 5-1/8 | 6-3/8 | 7-1/4 | 8-1/8 | 8-7/8 | 9-3/4 | 10-7/8

1) Long term temperature/ Short term temperature. Long term concrete temperatures are roughly constant over significant pe-

riods of time. Short term elevated temperatures are those that occur over brief intervals, e.g. as a result of diurnal cycling. Room
temperature range is not recognized by ACI 318-14 or ACI 318-11 and does not meet the minimum temperature requirement of
ACI 355.4, Table 8.1 and consequently is not applicable to design under ACI 318-14, ACI 318-11 or current and past editions of the
International Building Code (IBC). The tabulated values are provided for analysis and evaluation of existing conditions only.
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LIQUID ROC 500+

ALLOWABLE LOADS - CONCRETE (THREADED ROD) IN DIAMOND DRILLED HOLES

The allowable loads are only valid for single anchor for an initial calculation, if the following conditions are valid:
min spacing s z 2c,,

min edge distance ¢,z ¢,

min thickness concreteh z 2 x h,

Static loads only. Allowable stress design conversion a=1.2D+1.6L=1.4
If these conditions are not fulfilled the loads must be calculated acc. to ACI 318-11 Appendix D.
The safety factors are already included in the allowable loads. A dead load - live load relation of 50/50 is used.

concrete compressive strength f'cz 2500 psi

a

Anchor size 3/8 1/2 | 5/8 | 3/4 | 7/8 1 1-1/4
Allowable tension load for all steel strength

Temperature Range A:

75°F/104°F Noowabiewer | LIP1 2,408 | 4,409 | 6,229 | 8,883 | 11,893 | 15,428 | 20,225
Temperature Range B:

95°F/122°F alowablewer | LIP1 11,920 | 3,324 | 4,490 | 6,310 | 8,443 | 10,954 | 14,362
Temperature Range C:

110°F/150°F N.owaptever | LIP] 1138 | 1,910 | 2,512 | 3,565 | 4,795 | 6,195 8,129
Allowable shear load for steel strength, ASTM A36

Temperature Range A and B:

75°F/104°F and 95°F/122°F V. lowable.ver [lb] 1,251 | 2,294 | 3,649 | 5,404 | 7,459 | 9,787 | 15,658
Temperature Range C:

110°F/150°F V. lowable.uer [lb] 1,251 | 2,294 | 3,649 | 5,404 | 7,459 | 9,787 | 13,554
Allowable shear load for steel strength, ASTM A193 Grade B7

Temperature Range A:

75°F/104°F V. lowable.uer [Ib] | 2,249 | 4,940 | 6,921 |10,556| 14,015 | 18,845 | 21,330
Temperature Range B:

95°F/122°F V. lowable.uer [Ib] |2,249 | 4,661 | 6,035 | 9,206 | 12,220 | 16,432 | 18,600
Temperature Range C:

110°F/150°F Slowableer [lb] 2,210 | 3,673 | 4,655 | 6,995 | 9,184 | 12,083 | 13,554
Allowable shear load for steel strength, ASTM F593 CW Stainless

Temperature Range A an B:

75°F/104°F and 95°F/122°F V,owable.ucr [lb] 1,993 | 3,649 | 5,811 | 7,309 | 10,091 | 13,239 | 18,600
Temperature Range C:

110°F/150°F lowable.ucr [lb] 1,993 | 3,649 | 4,655 | 6,995 | 9,84 | 12,083 | 13,554
Embedment depth h. [inch] | 3-1/2 | 4-1/2 5 6-1/2 8 10 1
Edge distance Ce, [inch] | 6-1/2 | 8-3/8 | 9-1/8 | 11-3/8 | 13-5/8 | 16-3/8 | 17-5/8
Anchor spacing S [inch] | 4-1/4 | 5-5/8 7 8 9 9-7/8 12

1) Long term temperature/ Short term temperature. Long term concrete temperatures are roughly constant over significant periods
of time. Short term elevated temperatures are those that occur over brief intervals, e.g. as a result of diurnal cycling. Room tempera-
ture range is not recognized by ACI 318-14 or ACI 318-11 and does not meet the minimum temperature requirement of AC| 355.4,
Table 8.1 and consequently is not applicable to design under ACI 318-14, ACI 318-11 or current and past editions of the International
Building Code (IBC). The tabulated values are provided for analysis and evaluation of existing conditions only.
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LIQUID ROC 500+

ALLOWABLE LOADS - CONCRETE (REBAR) IN DIAMOND DRILLED HOLES

The allowable loads are only valid for single anchor for an initial calculation, if the following conditions are

valid:

min edge distance c_z c__

min thickness concreteh z 2 x h_
Static loads only. Allowable stress design conversion «a=1.2D+1.6L=1.4
If these conditions are not fulfilled the loads must be calculated acc. to ACI 318-11 Appendix D.

The safety factors are already included in the allowable loads. A dead load - live load relation of 50/50 is used.

min spacing s z 2¢,_

concrete compressive strength f'’cz 2500 psi

Anchor size #3 | H4 | H5 | #H6 | H7 #8 #9 | #10
Allowable tension load for all steel strength

Temperature Range A:

75°F/104°F alowablewer | LIP1 | 2177 | 3,768 | 5,093 | 7149 | 9,570 12,408 13,968 | 16,339
Temperature Range B:

95°F/122°F N, jowapener | LT | 1,633 | 2,826 | 3,820 | 5,361 | 7178 | 9,306 10,476 12,254
Temperature Range C:

110°F/150°F slowablever | LIP] 967 | 1,652 | 2,133 | 3,029 | 4,074 | 5,266 | 5,944 | 6,899
Allowable shear load for all steel strength

Temperature Range A:

75°F/104°F T [Ib]l | 2,451 | 4,457 | 6,347 | 9,677 12,848 | 17,272 | 18,229 | 19,585
Temperature Range B:

95°F/122°F Viowsbewer | LIP1 | 2,451 | 4,367 | 5,657 | 8,625 | 11,452 | 15,395 | 16,123 | 17,339
Temperature Range C:

110°F/150°F Viowabewer | LIP1 12,004 3,333 | 4,220 | 6,343 | 8,328 |10,960 | 11,476 | 12,284
Embedment depth h Linch] | 3-1/2 | 4-1/2 5 6-1/2 8 10 10-1/2 N
Edge distance C., [inch] | 5-7/8 | 7-5/8 | 8-3/8 | 10-1/2 | 12-1/2 15 15-1/2 | 16-1/4
Anchor spacing s, [inch] | 3-7/8 | 5-1/8 | 6-1/4 | 7-1/8 8 8-3/4 | 9-5/8 | 10-3/4

1) Long term temperature/ Short term temperature. Long term concrete temperatures are roughly constant over significant pe-
riods of time. Short term elevated temperatures are those that occur over brief intervals, e.g. as a result of diurnal cycling. Room
temperature range is not recognized by ACI 318-14 or ACI 318-11 and does not meet the minimum temperature requirement of ACI
355.4, Table 8.1 and consequently is not applicable to design under ACI 318-14, ACI 318-11 or current and past editions of the Inter-
national Building Code (IBC). The tabulated values are provided for analysis and evaluation of existing conditions only.
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