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The stress cone checks rely upon the strength of plain .,

concrete for developing the anchor rods and typically apply
when columns are supported directly on spread footings,
concrete mats or pile caps. However, in some instances the Puotiial
projected arca of the stress cones or overlapping stress Faiure Plane
cones is extremely limited due w edge constraints. Conse-

quently the tensile strength of the anchor rods cannot be

tully developed with plain concrete. This 1s often the case

with conerete pier: stecl reinforcement Fig. 9.0.4 The Use af Steel Reinforcement for Developing Anchor Rods
in the conerete is used W carry the foree from the anchor

rods. This reinforcement ofien doubles as the reintorcement

h,

[ Reinforcing stesl 10 be
sized and developed

“})(: for ther recommended

~— tensde capacity of the

anchor rods on bath

sidos of tha potential

failure plane.

s, In these instance

Gradn T o7

required to accommaodate the tension and/or hending forces —
in the pier, The reinforcement must be sized and developed Tahearkeee
for the required tensile capacity of the anchor rods on both ARE—, s 7 Reinfordng Bor
sides of the potential failure plane described in Figure 9.1.4. r yi -

The anchor rod embedment lengths are determined from \k_ Pp—
the required development lengths for this reinforcing steel < "_Imumg .
Hooks or bends can be added to this reinforcement to min- N L 2\:
imize development length in the breakout cone. A

*\__ Potenilied Fuihirg

T4 e

Fig, 9.2.3 Concrete Reinforcement to Improve Shear
Capecity Where Ede Distence i Limited

L
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k88 Table D.5.5.2R ET,,

TRACI355 AR BRET,,

TABLE D.5.5.2 — MINIMUM CHARACTERISTIC
BOND STRESSES'T

Moisture content
Installation |of concrete at time | Peak in-service
and service of anchor temperature of | ., | Tuncr:
environment installation concrete, °F psi psi
Outdoor  |Dry to fully saturated 175 200 | 650
Indoor Dry 110 300 | 1000

"Where anchor design includes sustained tension loading, multiply values of
Ter and Typer by 0.4

"Where anchor design includes earthquake loads for structures assigned to
Seismic Design Category C, D, E, or F, multiply values of T, by 0.8 and .,

by 0.4.

NAR BERGTAR

11

bond stresses. Because this effect is highly product
dependent, design of anchors to be installed in core drilled
holes should adhere o the product specilic characteristic
bond stresses established through testing in accordance

with ACI 355.4.

Characteristic bond stresses associated with qualified
adhesive anchor systems for a specific set of installation and
use conditions may substantially exceed the minimum values
provided in Table D.5.5.2. For example, 1/2 in. (o 3/4 in.
diameter anchors installed in impact-drilled holes in dry
concrete where use is limited to indoor conditions in uncracked
concrele as described above may exhibil characteristic bond

stresses, 7, in the range of 2000 to 2500 psi.

uner?

355.4-11: Qualification of Post-Installed Adhesive Anchors in
Concrete and Commentary

NAR BERSBTAR 12
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R
Bar size
vl et DESIGN INFORMATION bol|  Units
LR #3 #4 #5 #6 #7 #8 #9 #10
T - psi 1,080 1.075 1.045 1.000 915 855 800 730
| o - Characteristic bond Tor
L strength and minimum (MPa) (7.5) (7.4) (7.2) (6.9) (6.3) (5.9) (5.5) (5.0)
s & | anchor embedment in in
un | ks @ | cracked concrete (- ) See Section 5.12
@ (mm)
- am ‘?ﬁ psi 2,265 2,235 2,145 2065 2.000 1,945 1,500 1,860
: s o b Characteristic bond .
| | [i— s [ o [ om se | o [ s 2 | strength and minimum (MPa) | (158) | (154) | (148) | (143) | (138) | (134) | (13.0) | (128)
1 i ' & | anchor embedment in in.
uncracked concrete Nt min
(mm}
HILTI HIT-RE 500-SD ADHESIVE ANCHORS IN CONCRETE
Compliance with 2009 International Building Code® (2009 IBC)
14
N F 1 e
15 B EE (Fc= 175~320 kg/cm?)
EXIH R RRE 2 MU A28 R E (MUHILTI RE5S004361)
Bond Stress #x#8 ESR-2333 TABLE 25 BB E&E f'c=175 kgf/cm2
#3 #4 #5 #6 #7 #8 #9 #10
Telcrack)psi 1090 1075 1046 1000 915 855 900 730
. ) } ) : het(cm) SD280 11.6 16.0 204 25.2 32.2 39.7 424 59.8
! Bond strength values correspond to concrete compressive strength in the range 2,500 psi < £ < 4,500 psi. For the range 4,500 psi < f. <
6,500 psi, tabulated characteristic bond strengths may be increased by & percent. For the range 6,500 psi < f. < 8,000 psi, tabulated hef(cm) SD420 17.3 24.0 30.5 37.8 48.3 59.5 63.6 89.6
g.haracten’stic bond strengths may be increased by 10 percent.
Characteristic bond strengths are for sustained loads including dead and live loads. For load combinations consisting of short-term loads only -
such as wind and seismic, bond strengths may be increased 40 percent. Bond Stress ##8 ACI 318-11 Table D5.2.2
* Temperature range A: Maximum short term temperature = 110°F (43°C), Maximum long term temperature = 80°F (26°C). #3 #4 #5 #6 #7 #8 #9 #10
Temperature range B: Maximum short term temperature = 162°F (72°C), Maxi long term =110°F (43°C). T
Short term elevated concrete temp are those that occur over brief intervals, £.9., as a result of diurnal cycling. Long term concrete Ta(crack)psi indoor] 300 300 300 300 300 300 300 300
temperatures are roughly constant over significant periods of time.
* For structures assigned to Seismic Design Categories C, D, E or F, bond strength values must be multiplied by ay s = 0.65. he(cm) SD280 420 57.2 710 84.0 98.1 1131 127.2 1454
het(cm) SD420 63.0 85.9 106.5 1259 147.2 169.6 190.8 218.1

HEE L BE R EH E R RRBE RSB AN 2MEENIEF
2.$B8R8 E AsFy
SRR THIRRE - TR %80=0.75
3HENHRIBREE - T EE$=075
3R TERE fc=175 ~ 320 kgf/cm?

16




BEAEE (Fc=100, 1253150 kg/cm?)

Bond Stress f&k#8 ESR-2333 TABLE 25 &5+ j /B3R f'c=150 kg/cm?

#3 #4 #5 #6 #7 #8 #9 #10
he(cm) SD280 125 17.3 22.0 27.2 34.8 42.8 458 64.5
hef(cm) SD420 18.7 25.9 33.0 40.8 52.1 64.3 68.7 96.8
Bond Stress f&k88 ESR-2333 TABLE 25 2t + B3R & f'c=125 kg/cm’?

#3 #4 #5 #6 #7 #8 #9 #10
he{cm) SD280 13.7 18.9 241 29.8 38.1 46.9 50.2 70.7
he{(cm) SD420 20.5 28.4 36.1 447 57.1 704 75.3 106.0
Bond Stress #&k# ESR-2333 TABLE 25 &5t T B3R E fc=100 kg/cm?

#3 #4 #5 #6 #7 #8 #9 #10
hef(cm) SD280 15.3 211 26.9 33.3 42.6 525 56.1 79.0
hef(cm) SD420 22.9 317 40.4 50.0 63.8 78.7 84.1 118.6

NAR!: BREBHAR 17
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Mark located
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Z Incorrect
NARLabs BRRBHAR 26

[0 E1EA) - B Z&RNERERE (Hilti 7&E)

Correct 7 Incorrect 7
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a4 - L N~ Mark located

A o at one-third
S N | the hole depth
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Extension tubing
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Mark located
at one-third Retaining cap

the hole depth
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The "X" cut in the cap allows the mixing nozzle and
insert to pass through, while containing the
adhesive in the hole.
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EE - O LEHE - BB Em

A piston plug is a device used to help uniformly
fill overhead holes with adhesive from the
deepest part of the hole.

Pg. 59, Para. 2
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« ASTM E488 Standard Test Methods for Strength
of Anchors in Concrete Elements (ASTM, 2010)

o« PEIEIXKIZAECNS13975 A3370M 88 5t s
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MIAELAFERCEAN NE8TOZR

MEHUZER

vEER | REMWHENESTH#TEN  an
B | METHEEE L)

BERRIAREFC  oF 0tonFmeaIRetENTH &

)

_ - EmEEFE
1 ZFFERBEZEMENEE CEETREREc>=175kgf/cm?)
ZEF SRR REE 2 F ATV IR IR ACFEE (LIHILTI RES005TE)
Bond Stress fx88ESR-2333 TABLE25:E 5 + 1 B8 Ef'c=175kgf/cm?

#3 #4 #5
Ter(crack) psi 1080 1075 1046
h.¢(cm) SD280 116 160 204
h,¢(cm) SD420 ‘ 173 ‘ 2%0 | 305 ‘

i MEZIBARERIKT I ZEBEEE
1A E R EReEstERRRBEREBEANR2EBIER
2. 5EF8E AsFy
3JRBTIAGEE % E ¢ =0.75
4 FhET R IR E TR A =075
SRR IAERES c=175~320kgf/cm?

NAR ! 2bs BRERHRE 51

2. ZFRRBEZEHENRE (fﬁﬁi}ﬁfﬂﬁﬁlﬁf'c <175kgf/cm?)
Bond Stress {REZESR-2333 TABLE2S;R St L B8 /Ef'c=150kgf/cm? ™|

#3 #4 #5
h.¢(cm) SD280 125 173 220
hei(cm) SD420 187 259 330

Bond Stress {xBBESR-2333 TABLE25E 58 T 1B 5@ Ef'c=125kgf/cm?

i3 #d #5
h.¢(cm) SD280 137 189 241
hes(cm) SD420 205 284 361

Bond Stress 1t B8ESR-2333 TABLE25;8 5 + 11 B 38 Ef'c=100kgf/cm?

#3 #4 #5
hg¢(cm) SD280 153 211 269
h.¢(cm) SD420 229 317 404
F N P ———
- NAR[Labs BXESWAR s2
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