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Mad
HNTBThe HNTB Comipanies ade KDG Date 7?12012 Job Number
Engineers Architects Planners i eciled L0 |pae 7/5/12
For  Cleveland Innerbelt Backchk'd ‘ﬁ_D(—j Date : et e 1 Sheet No.
Light Pole Anchor Rods:
/ 1:5
Nb:kcﬂ’a .f'chef
Concrete Breakout strength for Anchors in Tension (D.5.2) k.= 17
A= 1
fo= 4000 psi
_ Ne g
Ncbg = A Wec,NWed,NWc,NWcP,NNb
Nco
Np,= 34000 k
14"
._._4(:......_>
_ |
Try: heg= 10 in ) )
c.= 12 |in =1 —— € LIGHT Neog=  51.008  k
s= 8 in o o
y b= 0.85 (D4.4 Conc. Breakout, Condition A)
Ane=/1026 in? A LN
Dl o
N = 43357 kK
Ay calculated for 2 bolts in tension.
T,= 18.2 k/bolt * 2 bolts = 36.4
_ 2
ANco = 9hef
ONpg > Ty OK
Anco = 900 in2
1
l/, ec N = :
1 Ze'ly
3h,
e'y= 0 in
Wec‘N = 1
if, Cmmﬁ1 < I.Shef
c:a,min = 12 < 1‘5*hef = 15
Ca’,min
v,y =07+0.3
= Sh,
Yean= 0.94
‘Pc‘N= 1.4
The Cap reinforcing is substantial enough to prevent cracking
from the anchors, therefore:
WepN= 1.0
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Mad D 7/6/2012 Numb
HNTBThe HNTB Companies — KDG Bte / HRHEKImERT
Engineers Architects Planners Checked LJD Date 7/5 i %
For  Cleveland Innerbelt Backchk'd &DG Date '?_ 1512 Sheet No.

Bond Strength of Adhesive Anchor in Tension

A
Nag = _uLWec,NaWed,NaWCp,Na Nba
ANao
T
c,, =10d, |—=
e “\1100
d,= 0.75 in

From Hilti RE-500 SD Literature

Tuner = 1344 psi = 2067 x 0.65
Ter= 649 psi =999 x 0.65
Cna= 8.29 in
Ana= 407 in? for 2 anchors in Tension

ANua = (205'\.".:1)2

ANao= 275 il’lz

Nba = /?"az-zrm:r ﬂ’—dahef
Npa = 31656.65 #
_ 1
ch,!\fa =7 3N

€w

CNa
Wec,Na: 1-0
if, ¢ a,mn ¢ Na

Camin = 12 > Cna= 8.29

li—’ed.Na= 1.0

The Cap is Reinforced therefare

\Pcp.Naz 1.0

(D.5.5)

Nepg= 46933.48 #

= 0.85 (D4.4 Conc. Breakout, Condition A)

0N, = 3989 k

T, = 18.2 k/bolt * 2 bolts = 36.4

ON, > Ty OK
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For  Cleveland Innerbelt Backchk'd - (s Date —?-—l T2 Sheet No.

Concete breakout strength of anchors in shear

A,
Vcbg = z_LW ec,Vw ed ,VW c,VW h,VVb
Veo
s= 8 in
Ca11 = 12 in
Cai2= 20 in

Conservatively apply entire Shear Force on Front Anchors

Ay, =[2(1.5¢,,) +s]1x(1.5¢,,)

A\lc =792, in2
2

AVCO = 4'S(cal,] )
A\.’cn = 648 in2
l|—“(-.‘c,\.' = 1.0
Wedv= 1.0

Yev= 1.0

Whv= 1.0

o = GO T T )
<94, ’\/f(cal,l )1'5
le = he; < 8d, = 6 in
Vp= 23661.61 #
Vg = 28919.75 #
4= 085 (D4.4 Conc. Breakout, Condition A)
Veg= 2458 K
Vy= 0.6 k/bolt * 4 bolts = 24 k
OV > Vy OK

(D.6.2)] Concete pryout strength of anchors in shear

Mo = 8 N

shall be permited

(D.6.3)

(D.7)

kp= 20
Nepg Neog < Neog
Nepg = 4693 k
Vepg = 93.87
¢= 0.85 (D4.4 Conc. Breakout, Condition A)
Vg = 7979k
V,= 24 k
Ve > Vy OK
Interaction of Tension and Shear
Vi /dV,= 24 [/ 2458 = 0.088
Na/¢N,= 364 / 3989 = 0912
D.7.1 Via/ 0V, < 0.2 then full strength in tension
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Engineers Architects Planners Checked LI |oete 7/6/[?’
For Backchk'd LD G Date ’_? 1512 Sheet No.
Side Face Light Bracket Anchor Rods:
/ 5
Nb = kc;ll'rr .f'chef
Concrete Breakout strength for Anchors in Tension (D.5.2) k.= 17
A=
A fe= 4000 psi
_ Ne
N, = P V/ed,NWc,Nch,NNb
Nco
| N,= 29.030 k
{
: ! -8 5
1
Try: hg= 9 in
Ca = 8 in Neng= 28.407 k
= 8 in L
-t b= 085 (D4.4 Conc. Breakout, Condition A)
Anc= 581 in? 8"
ONgy = 24146 K
One anchor in Tension I
8ll
¥ T,= 044k
2
ANco = 9 hef
L Nosg > T, oK
ANco = 729 ir'l2
if, ca,min < 1 Shef
Camin = 8 < 1.5%hg = 13.5
c ;
W n =0.7+0.3 ==
R hf.f
Wean= 0.88
Yen= 1.4
The Cap is Reinforced therefore
ch,N= 1.0

N:\49633\Bridges\Design\Final Design\Aesthetic Lighting\Light Anchors.xlsx
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HNTBThe HNTB Companies ade KDG Date 716/2012 Job Number
n Engineers Architects Planners T &3 D ol 7/é/f7/
For Backchk'd L‘D c Date ’?_ -1 S‘_ll Sheet No.

Bond Strength of Adhesive Anchor in Tension

Na = A;:::i WEd,Nach,NaNba
T
C =10d uncr
e “\1100
da= 0.75 in

From Hilti RE-500 SD Literature

Tuner = 1344 psi = 2067 x 0.65
Tor= 649 psi =999 x 0.65
Cna= 8.29 in
Ana= 270 in? for 1 anchor in Tension

ANuo = (2CNH)2

Anso = 275 in?
Nba = ;Lafrmcr ﬂdahef
Npa = 28490.899 #
i, c a , min <c Na
Camin = 8 < Cna = 8.29

[f'yfd,Na = 0-7 + 0.3 ﬂ

CNu

Wed Na = 0.99

The Cap is Reinforced therefore

WCP‘NH= 1.0

(D.5.5)

Newg = 27702.01 #

¢= 085 (D4.4 Conc. Breakout, Condition A)
0N, = 2355
Te= 41 k
ON_ > Ty OK

N:\49633\Bridges\Design\Final Design\Aesthetic Lighting\Light Anchors.xlsx




Mad N
HNTBThe HNTB Companies ade KDG Date :HGIZD‘!?. Job Number
Engineers Architects Planners Checked L D Biata 7/5//?/

For Backchk'd I;-D el Date 7 ~1S 72 Sheet No.

Concete breakout strength of anchors in shear

AVc
¥ = P Vo v ¥ e W anVe
Veo
Ca1‘1 = 8 in
Ca12 = 16 in

Conservatively apply entire Shear Force on Front Anchors

4, =[201 .50‘,,,,)] %A S5¢,11)

AV: =§288 iﬂ2
2
AVco = 4'5(001,1)
Ay:= 288 in®
Yeev= 1.0
Wedv= 1.0
Yev= 1.0
WVhy= 1.0

[ 0.2 / 1.5
Vb = [7(d_e) . da]j'u fc'(cal,]) .
a
/ 1.5
= 9/14' j;"(ccrl,l)
le=hg<8d,= 6 in
V,= 12879.75 #
Vepg = 12879.75 #
o= 0.85 (D4.4 Conc. Breakout, Condition A)

OVepg = 1095 kK

V,= 0.14 k/bolt * 2 bolts = 0.28 k

d}vrba > Vu OK

(D.6.2)] Concete pryout strength of anchors in shear

chg = kCFN pg

Interaction of Tension and Shear

Vea/dV,= 028 / 1095 = 0026
Nya /0N, = 41 /] 2355 = 0174
D.7.1 Vil 0V, < 0.2
D.7.2 Nea/ON, < 0.2

Interaction, OK

ko= 2.0
Nepg = Nepg < Neog
Nepg= 2770 k
Vepg=  55.40
¢= 0.85 (D4.4 Conc. Breakout, Condition A)
WVepg= 4709  k
Vy= 028 k
HVeng > Vy OK

(D.6.3)

(D.7)
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HNTBThE HNTB Companies .
n Engineers Architects Planners Checked LI |oee 7/5//2
For Backchk'd ﬁ D e Date 7_ ]g 1% Sheet No.
Front Face Light Bracket Anchor Rods:
/ 1.5
N.’J:kcﬂ’a frchef
Concrete Breakout strength for Anchors in Tension (D.5.2) ke= 17
Aa= 1
fe= 4000 psi
Ne c
N, = y Wed,NWc,N‘/V:p,NNb
Nco
N,= 29.030 k
Try: heg= 9 in
a= 10 in \ ] Newg= 32622 k
= 12 in i
b= 0.85 (D4.4 Conc. Breakout, Condition A)
A= 635 in? .
1! I ONwg=  27.729 Kk
One anchor in Tension
Ty= 45 Kk
_ 2
ANcn ghef
‘i)Ncbn > Tu OK
Anco= 729 in?
if, Cu,min < 15hef
Caiimi = 10 < 1.5%hg= 135
Wy =0.7+03 —2=m
1.5,
WEd,N= 092
lpc.N= 1.4

The Cap is Reinforced therefore

lIjz'.p.N = 1 .0
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Engineers Architects Planners Shackad LT o 7/6 /{L
For Backchk'd ¢96 Date 7, ,g- iz Sheet No.
Bond Strength of Adhesive Anchor in Tension (D.5.5)
Nepg = 28490.99 #
= Ne cbg
Na - A = Wed,Nach,Na Nba
Naa é= 0.85 (D4.4 Conc. Breakout, Condition A)
c.. =10d } Tt = #32L K
s P L MICH
“ “N1100
To= 115 k
d,= 0.75 in
From Hilti RE-500 SD Literature ONag > T OK
Tuner = 1344 psi = 2067 x 0.65
T = 649 psi =999 x 0.65
Cna = 8.29 in
Ana= 275 in? for 1 anchor in Tension

ANao = (261\«’54)2

AN.’:M::= 275 in2

N, =A%

o uncr

7d h,,

Npa = 28490.99 #

Cna = 8.29

Wed,Na = 1 -0

The Cap is Reinforced therefore

ch,Na= 1 -0
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. Made KDG Date 71612012 Job Number
H NTBThe_HNTB Companies
[} Engineers Architects Planners Checked L ]D Date 7/({//?,
For Backchk'd Q:OCD Date "_?, ! S—f . Sheet No.

Concete breakout strength of anchors in shear

_ Ve
Vcbg - A E//ed,Vw C,VW h,VVb
Veo
Ca1= 10 in
Ca2= 22 in

Conservatively apply entire Shear Force on Front Anchors

Ay, =[2(1.5¢,, )] x(A.5¢,,)

Ay = 450 in?
2
AVco = 4'5(601,1)
A= 450 in?
Wec,\.'= 1 0
Yeav= 1.0
Yev= 1.0
Ynhv= 1.0

l 0.2 f f 1.5
Vb = [7(—L‘) da ]2'5.' fc'(cal.l)
dﬂ
[ 1.5
< 9/1(.- -f::"(cal,l)
le=hg<8d,= 6 in
Vp= 18000.00 #
Vg = 18000.00 #
b= 085 (D4.4 Conc. Breakout, Condition A)
OVepg = 1530 k
Vy= 1.3 k/bolt * 2 bolts = 26 k
A 2 Vy OK

(D.6.2)] Concete pryout strength of anchors in shear

Vc,vg = kqu N cpg

Interaction, OK

kep= 2.0
Ncpg = Ncbg < Ncbg
Nepg = 2849 Kk
Ve = 56.98
= 085 (D4.4 Conc. Breakout, Condition A)
OVepg = 48.43 k
Vo= 26 k
OVepo > Vi OK
Interaction of Tension and Shear
Vil V= 26 / 1530 = 0.170
Nea/ONy= 15 [/ 2422 = 0062
D.7.1 Via / V< 0.2
D.7.2 Nua / ON,, < 0.2

(D.6.3)

(D.7)

N:\49633\Bridges\Design\Final Design\Aesthetic Lighting\Light Anchors.xlsx



Fastening Technology

Anchor Selection Guide 3.1.14

Applications Grid Key: e Very suitable

o May be suitable per application

HIT-HY 150 MAX-SD|  HIT-RE 500-SD RIPHY 1NV Sctieyive
. 5 ADOr Adhesive Epoxy w/threadedrod |\ it 17 roq RE 500 Epoxy
i e e
0 O
M ~°~ o N~ o
Section Number: 3.23 3.2.6
ICC-ESESR:|  ESR-3013 ESR-2322 R 007 (ACBE)
Uncracked concrete ® ® @ ® ®
I Cracked concrete ® L] o]
I:;.E Lightweight concrete [o] o] [ ] e} o
§ Hollow core concrete
g Grout filled concrete block O o] [ ) o] o]
E Hollow concrete block
o« Solid brick o o o2 o]
Hollow brick
Oversized holes (per ICC) e}
Cored holes (per ICC) ® o] e}
.5 }.’\p.’::el(r-: ?:e;turated concrete ® ® ® o o
% Water-filled holes (per ICC) [ ] o] G
E Submerged {per ICC) ® o
Overhead [ ® ® o °®
Sustained load 4] ® ] o] @
In-place (through) fastening ® ® ® e L]
w, | Finish with HIS Insert with HIS Insert with HIS Insert
:'E Removeable to flush surface with HIS Insert with HIS Insert with HIS Insert
_‘é Seismic ® ® o o ]
% High cycle fatigue e} ® @] o ®
< Shock / Impact load o o o o o
High temperature resistance e} o] o] O o}
E::gteéo/Mechanically zinc ® ° ® ® ®
E Sherardized carbon steel
§ Hot-dipped galvanized 7/8-in. 7/8-in. 7/8-in. 7/8-in.
Stainless steel 304, 316 304, 316 304, 316 316 304, 316
g Gel time/Cure time* 5 min / 30 min 30 min /12 hours 6 min /30 min 6 min / 30 min 30 min /12 hours
@
£ | Leslebie e VENRIE A | I8 1EBAA | WIBIEEA | amapspan | VBIERIM
% Anchor working principles® adhesive bond adhesive bond adhesive bond | a':ﬁ%g:g?:;ﬁg;ndmg adhesive bond

** Refer to product literature for detailed information.

DO e W N =

Hilti, Inc. (US) 1-800-879-8000 | www.us.hilti.com | en espariol 1-800-879-5000 | Hilti (Canada) Corp. 1-800-363-4458 | www.hilti.ca | Anchor Fastening Technical Guide 2011 51

Base material may vary widely. Site specific anchor testing may be required.
Most testing is perfromed in normal weight concrete. Light weight concrete may be addressed. See product technical information.
Refer to Section 2.3 for a more detailed discussion on corrosion and corrision resistance.
Gel time and cure time are given at a standard 68°F (20°C).
Listed diameters are those with published Ioad data. Larger diameter elements may be used with some adhesive anchor systems, contact Hilti for more information.
Refer to Section 3.1.5 for more detalled discussion on anchor working principles.




