RICE Captiveaire - Seismic Curb Analysis

ENGINEERING Seismic Design Calculations

105 School Creek Trail | Luxemburg, WI 54217
(P) 920.845.1042 | (F) 920.845.1048

Project Location: Prepared for:
N/A, Not Applicable Captiveaire - Raleigh, NC
REIl Project # R16-06-271 9/22/2016

Design Criteria:

1. Calculations are rated for the worst case U.S.A. seismic:
Ss = 340%; Sds = 227%; z/h = 1; SSC = D; RC = II; ap = 2.5; Rp = 3.0; Fp = 2.27; F.ph = 1.59 (ASD); F.pv = 0.28 [MIN] to 1.32 [MAX] (ASD)

2. Systems included in this:

Unit Weight (#) COG* (in)

15 997 67.25 The structural calculations within this report
20 2053 38.5 are not intended to be submitted as project
25 2398 47.5 specific structural calculations. However, the
30 3670 475 details shown in this report provide an

36 4450 53.5 acceptable engineered design to resist the
225 4298 109 anticipated worst case seismic loading
230 4995 109 conditions per IBC 2012 & ASCE-7/10.
236 5600 145

*COG refers to the distance between the Bottom of the Curb
and the Center of Gravity of the supported Equipment

3. Max weight of fans/equipment are listed for each curb option. Center of gravity must be located at or below vertical elevation y1 from the
roof elevations. Center of gravity is assumed to occur at the center of the footprint of the curb (half of length & half of width).

Code checks for Fans, Equipment, and the attachment thereof are not included in these calculations and are DESIGNED BY OTHERS.

Curbs and washers are to be constructed from sheet metal; minimum yield strength: Fy = 33 ksi.

Field and shop welding shall be E70XX or better to have a minimum tensile strength of Ft = 70 ksi or better.

N ok

Concrete anchors shall be a wedge type anchor with the size, embed depth and spacing as per the calculations. Anchors shall be installed
per the manufacturer’s specifications.

8. Concrete shall be 6” thick, normal weight, cracked concrete with a compressive strength f’'c = 3,000 psi MIN.

9. Lag Screws shall conform to ANSI/ASME Standard B18.6.1-1981, minimum bending yield strengths of Fby=45 ksi. Install as specified in
the callouts located in this report.

10. Wood is assumed to be Spruce-Pine-Fir, SG = 0.42.

11. Design of material separation to prevent reaction between dissimilar materials not designed by Rice Engineering Inc.

Engineers Design Approval Stamp:
Disclaimer:

This Certification is limited to the structural seismic design of the curb
and anchorage of curb to substrate.

It does NOT include responsibility for:

e  Structural design of hardware, clevises, and turnbuckles.

e Design of material separation to prevent reaction between
dissimilar materials.

e Design of air and water infiltration prevention.

e The manufacture, assembly, or installation of the system.

e Quantities of materials or dimensional accuracy of drawings
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Detail Ref. Sheet No:
E1

Washer

Rooftop Curb Attachment Plate

/N

?.563

Steel Support Block, 3" x 3" by .250"
Thick steel plate and galvanized
for weather resistance.

Part number for the plate is
91133A140 (Macola# A0017326)
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Inputs: Detail Ref. | Sheet No:

Max Seismic (USA)
Seismic Design Force for Non-Structural Components: EL
(CH. 13 ASCE 7-10):
Ss:= 340% Mapped Spectral Response Acceleration at Short Periods (Figure 22-1)
S1:=100% Mapped Spectral Response Acceleration at Long Periods (Figure 22-2)
SSC=> I D 'l Soil Site Class (Assume Site Class "D" if Unknown per Section 20.1)
RC=> = Risk Category (Table 1.5-1)
MECHANICAL AND ELECTRICAL COMPONENTS a_ﬁ" R_E”
Eoof-mounted stacks, cooling and electrical towers laterally braced below their center of mass. 2 3
ap:=25 Component and Anchor Amplification Factor (Table 13.5-1)
Rp:=3 Component and Anchor Response Modffication Factor(Table 13.5-1)
z:=1 Height in Structure of Point of Attachment of Component With Respect to Base
h:=1 Average Roof Height of Structure With Respect to the Base
Calculations: All Calculations Below This Line Are Automatic
p:=10 Redundancy Factor (See Section 12.3.4)
Fa = 1.00 Short-Period Site Coefficient (Table 11.4-1)
Fy=1.50 Long-Period Site Coefficient (Table 11.4-2)
Sps = (2 + 3)-F5-Sg =227 % Design Spectral Response Acceleration at Short Period (Eqn 11.4-3)
Sp1:= (2 + 3)-Fy-S1=100-% Design Spectral Response Acceleration At Long Period (Eqn 11.4-4)
Ip=1 Component Importance Factor (See Section 13.1.3)
0.4-ap-S
fpi= Rt LN P PY | PP (Eqn 13.3-1 with W, Excluded)
Rp + Ip h
Fpmin = 0.3-Sps-lp = 0.68 (Eqn 13.3-3)
Fpmax = 1.6-Sps-lp = 3.63 (Eqn 13.3-2)
Fpunit:= |Fpmin if fp <Fpmin =227
Fpmax if fp > Fpmax .
Design Response Spectrum
fp otherwise
G
Fpunit = 2.27 Unfactored Unit Seismic Lateral Force é 2
Q
Q
Fpvunit := 0.2-Sps = 0.45 Unfactored Unit Seismic Vettical Force §
(2]
c
_ ) L . A s
Fp := Fpunit Wp-unit = 0.02psi Unfactored Seismic Lateral Force § Sa(P)1'5
D:= Wp-unit = 0.01 psi Unfactored Component Dead Loads %
[]
@ 1
S
Seismic Design Category (SDC) SSco ?
per AS CE 7 Section 11.6 - e 05
"0 0.5 1 1.5 2
P
. L . Period (sec)
Unit Forces on Component/Anchor (Load Combinations per Section 12.4.2.3)
Seismic Lateral Load Min. Seismic (Downward Vertical) Dead Load Max. Seismic (Downward Vettical) Dead Load
ASD: ELhASDunit == 0.7p-Fpunit = 1.59 ELuvASDunit := 0.6 — 0.14-Sps = 0.28 ELdvASDunit := 1.0 + 0.14Spg = 1.32
LRFD:  ELhLRFDunit = p-Fpunit = 2.27 ELuvLRFDunit:= 0.9 - 0.2-Sps = 0.45 ELdvLRFDunit:= 1.2 + 0.2Spg = 1.65
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INPUTS: . . Detail Ref. Sheet No:
Corner of Curb in Compression

01
Angle || Custom j
Section Properties
. I ' ' b= Shape1 1~in =1.5in Longer Leg of Angle
i - >
bg = Shape2 1~in =1.5in Shorter Leg of Angle
0.5 T t:= Shape, -in =0.1in Thickness of Angle
o LinA2 — .inA
v/ Ag:= Shapeg’1 in?2 = 0.3-in"2 Gross Area of Member
0 /N ]
I Coordinates of shear center with respect to the centroid
0 05 p Xg = (Shapes’1 - 0.5~Shape3’ 1)-m =0.36in (x-axis)
Shape = Yo = (Shape7’1 - 0.5:Shape 1)-m =0.36in (y-axis)
0 1 2
Iy := Shape9 1~in"4 = 0.06-in"4 Moment of intertia about x-axis
0 "Angle" 0 0 >
1 "Depth =" 15 P ly = Shape10’ 1 -in*4 = 0.06-in"4 Moment of intertia about y-axis
2| 'Width=" 15 in.! fx := Shape,, ,-in=0.47in Radius of gyration about x-axis
3 [Thickness = 0.102 n. fy = Shape,,, ,in = 0.47in Radius of gyration about y-axis
4 [x.bar.right=" 1.087 "in" 2
rz = Shape -in = 0.3in Radius of gyration about z-axis
5 | "xbarleft=" 0413 "in" 24,1
6 | "y.bartop=" 1.087 "in" NJ\/: Shape26 1~in"4 =0.00103:in"4 Torsional Constant
7 bar.bottom =" 0413 "in’ Cuw = Shape,g ,-in"6 = 0.0002:in"6 Warping Constant
8 "Area " 0.2956 "inA2"
9 o 0.06487 "nAg" Material Properties
G = 11200-ksi Shear Modulus of Elasticity
10 ly: 0.06487 in"4 E = 29000-ksi Modulus of Elasticity
11 "ALPHA " 0.7854 "rad." Fy = 30000-psi Yield Strength
12 "lz:" 0.02618 "inA4"
Column Parameters
Wy woAgN
13 Iw: 0.10357 in*4 L = 24in Length of Column
14| "Sx.Top:" 0.05967 "inA3" Kx= 1.0 Effective length factor for torsional buckling about x-axis
15 "S x.Bot " 015715 "inAgT Ky=1.0 Effective length factor for torsional buckling about y-axis
Kz=1.0 Effective length factor for torsional buckling about z-axis
16| "S.y.right:" 0.05967 "inA3"
17 "S.y.left:" 0.15715 "inA3"
18| "S.zheal " 0.04485 "3 NOTE: Single angle members with different end conditions from those described in Section E5(a)
or (b), with leg length ratios greater than 1.7, or with transverse loading shall be evaluated for
19| "S.ztoes:" 0.04769 "inA3" combined axial load and flexure using the provisions of Chapter H. End connection to different
- - — legs on each end or to both legs, the use of single bolts or the attachment of adjacent web
20 y lowerRight : 0.09764 in"3 members to opposite sides of the gusset plate or chord shall constitute different end conditions
. iri isions. : i Desi f Members fc
21 [w.upperLeft 0.09764 WAg" reqmr.mg the use of Chapt'er H provisions. (NOTE: Chapter H is the Design of Members for
Combined Forces and Torsion)
22 rx:" 0.46847
I Web Members of Box or Space Trusses with Adjacent Web Members Attached to the Same Side of the Gusset Plate or Chord g

Desc = "Web Members of Box or Space Trusses with Adjacent Web Members Attached to the Same Side of the Gusset Plate or Chord"
E5-Section = "b"
If Connecting throught SHORTER or LONGER Leg, Verify that:

I Connected Through LONGER Leg g (1) members are loaded at the ends in compression through the same one leg;
(2) members are attached by welding or by minimum two-bolt connections; &
ConnDesc = "Connected Through LONGER Leg" (3) there are no intermediate transverse loads.
Connection = "LONG" (4) "(bl+ bs,"<" ,1.7) ="1 < 1.7 .. PASS"
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AISC 360-10 - CHAPTER E Detail Ref. | Sheet No:

Corner of Curb in Compression 01A

E2, EFFECTIVE LENGTH

r = min(rx,ry,rz) = 0.3in Radius of gyration

K = min(Kx, Ky,Kz) = 1 Effective length factor for torsional buckling
(KU = (K-L) + r = 80.64

E5, SINGLE ANGLE COMPRESSION MEMBERS

The nominal compressive strength, P.n, of single angle members shall be determined in accordance with Section E3 or Section E7, as appropriate,
for axially loaded members, as well as those subject to the slendemess modification of Section E5(a) or E5(b), provided the members meet the criteria
imposed.

The Effects of eccentricity on single angle members are permitted to be neglected when the members are evaluated as axially loaded compression
members using one of the effective slenderness ratios specified below, provided that: (1) members are baded at the ends in compre ssion through the
same one leg; (2) members are attached by welding or by minimum two-bolt connections; and (3) there are no intermediate transverse loads.

(c) Single angle members with different end conditions from those described in Section E5(a) or (b), with leg length ratios greater than 1.7, or with
transverse loading shall be evaluated for combined axial load and flexure using the provisions of Chapter H. End connection to different legs on each
end orto both legs, the use of single bolts or the attachment of adjacent web members to opposite sides of the gusset plate or chord shall constitute
different end conditions requiring the use of Chapter H provisions. (NOTE: Chapter H is the Design of Members for Combined Forces and Torsion)

(a) For equal-leg angles or unequal-eg angles connected through the longer leg that are individual members or are web members of planar
trusses with adjacent web members attached to the same side of the gusset plate or chord:

L
(i) When "( <" ,80] ="561.23 <80 .". PASS"

x
L
(KL/r)(E5-1) =72 + 0.75~r— 0T PSSRSOt (E5-1)
X
L
USE(ES-1)i= — SB0 =1 i — "TRUE"
x

L
(i) When "( > ,80] ="51.23 <80 .. lIFAILI"

x
) L
(KL/r)(E5-2) = m|n(32 +1.25-— ,200] B L 707 TSP OP PP (E5-2)
x
L
USE(ES-2)1= — >80 =0 i — "FALSE"
x
(KL/r)(E5-a) = (KL/N)(E5-1)- USE(E5-1) + (KL/M)(E5-2)- USE(E5-2) = 11042 oo (K*L/r) After Modification #1

For unequal-leg angles with leg length ratios less than 1.7 "(b| + bg,"<" ,1.7) ="1<1.7 .. PASS" and connected through the shorter

2
leg, KL/r from Equations E5-1 and E5-2 shall be increased by adding 4~|:(b| + bs) - 1] =0 , but KL/r of the members shall not be less
than 0.95-L + r; = 76.61
2
b| _ bi 0.95-L . o
(KL/r)(E5-a) = max| (KL/r)(E5-a) + be < 1.7| A (Connection = "SHORT") |- 4+ bel ~ 1|, —|=11042 ........ (K*L/r) After Modification #2
s s z

USE(KL/r).(ES-a) [l Lo T Y= Yor (o) 0 T - S O I PPN — "FALSE"

(b) For equal-leg angles or unequal-eg angles connected through the longer leg that are web members of box or space trusses with
adjacent web members attached to the same side of the gusset plat or chord:

L
(i) When "( <" ,75] ="561.23 <75 .". PASS"

x
(KLIr)(E5-3) = 60 + o.s-rL 2 100,98t eee ettt ettt ettt ettt (E5-3)
X
L
USE(ES-3)= — B0 =1 L ~ "TRUE"
X
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AISC 360-10 - CHAPTER E Corner of Curb in Compression Detall Ref. | Sheet No:

01B

L
(i) When "( > ,75] ="51.23 <75 .. lIFAILI"

x
) L
(KL/r)(E5-4) = m|n(45 +— ,200] B 5 T2 OO PPN (E5-4)
x
L
USE(ES-4):= — >80 =0 i e — "FALSE"
x
(KL/r)(E5-b) = (KL/T)(E5-3)-USE(E5-3) + (KL/M)(E5-4)- USE(E5-4) = 100.98 oo (K*L/r) After Modification #1

For unequal-leg angles with leg length ratios less than 1.7 ( "(b| + bg,"<" ,1.7) ="1<1.7 .".PASS" )and connected through the shorter

2
leg, KL/r from Equations E5-3 and E5-4 shall be increased by adding 6~|:(b| + bs) - 1] =0 , but KL/r of the members shall not be less
than 0.82:.L + r; =66.13 .

bj bj 0.82-L
(KL/r)(E5-bY := max| (KL/r)(E5-b) + |:(b < 1.7) A (Connection = "SHORT" ):| 6- [b] -111, =100.98 ......... (K*L/r) After Modification #2
s s Iz
USE(KL/r).(ES-b) = S T= e 1T T o S PR — "TRUE"
Thus:
(KL/r)(E5) == USE(KL/r).(E5-a) (KL/r)(E5-a) + USE(KL/r).(E5-b) (KL/N(ES-b) = 100.98 oovoiviiiiiniiiiiiiii (K*L/r) After Section E5
(KL/r)(E5) = 100.98
KL/r := (KL/r)(E5)-(Connection = "SHORT" v Connection = "LONG" ) + (KL/r)-(Connection = "CENTRE") = 100.98 Slendemess Ratio
b= max(bs,b|) =1.5in
t=0.1in
b E .
USE(Section-E3) = - " n ,"<",0.45. T "14.71 > 13.99 .. lIFAILI" W/O SLENDER ELEMENTS (Flexural Buckling)
y
USE(Section-E4) = - (? > ,20) ="14.71 <20 .. lIFAILI" W/O SLENDER ELEMENTS (Torsional Buckling) (per 14th Edition)
b E
USE(Section-E7) = " n ,">",0.45. T "14.71 > 13.99 .". PASS" SLENDER ELEMENTS
y

E3, FLEXURAL BUCKLING OF MEMBERS WITHOUT SLENDER ELEMENTS

This section applies to compression members with compact and noncompact sections, as defined in Section B4, for uniformly compressed elements

Given:
2.
Fe(E3-4) = TE 28066.65psi ... Elastic critical bUCKIING SIr@SS ... ..o e (E3-4)
KL/r
Then:
E
(a) When "[KL/r <" ,4.71- F] ="100.98 < 146.44 .". PASS"
y
Fy+F -
Fer(E3-2):= |:0.658( yre(Es 4)):|-Fy R £ 7 T O SR (E3-2)
E
USE(E3-2):= (KLIr) < 4.71- | T - "TRUE"
y
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AISC 360-10 - CHAPTER E Corner of Curb in Compression Detall Ref. | Sheet No:

01C
E
(b) When "[KL/r ">, 471 F\J ="100.98 < 146.44 .". IFAILII"
y

Fcr(E3-3) = 0.877-Fe(|53-4) L X o] RN (E3-3)
E
USE(E3-3) =KL/r >4.71. F— 2 0 ettt et e et eeaeeeaeeeteeeieeaaeetaeesieestieetaeeeteestaeesteeeaieeteeetaeeeaeeanaaas — "FALSE"
y
Therefore:
Fer(E3-1) := USE(E3-2)-Fer(E3-2) + USE(E3-3)-Fer(E3-3) = 19178.99PSi -ovvvviiiiii Flexural Buckling Stress
Thus:
The nominal compressive strength, Pp, shall be determined based on the limit state of flexural buckling
PR(E3-1) i= Fer(E3-1)Ag = 5869.23IDF  cooveiee s (E3-1)
USE(Section-E?)) E 0 PPN — "FALSE"

USE(Section-E3)-Pn(E3-1) =0

E4, TORSIONAL AND FLEXURAL-TORSIONAL BUCKLING OF MEMBERS WITHOUT SLENDER ELEMENTS

This section applies to singly symmetric and unsymmetric members, and certain doubly symmetric members, such as cruciform or built-up columns with
compact and non-compact sections, as defined in Section B4 for uniformly compressed elements. These provisions are required for single angles with
b/t > 20 (per 14th Edition)

Given:
—\2 |x +1
|:(r0> :| =Xo + y02 + =0 7|n2 ....................................................................................................................................................... (E4-7)
Ag
Xo *+Yo
Hi=1- 20083 ettt (E4-8)
M —\2
o]
2
-E
Fex = “72 SUBOBABTPSI oo e (E4-9)
r
(KL/r-J
x
-E
Fey = “72 SUBOBABTPSI oo e oo see e ettt (E4-10)
r
(KL/r-J
ry
112 E.-C 1
E-Cw
Fez:= 5, G| T = BETHIAZPSI o (E4-11)
[(KLIr)-(r)] Ag.[(;,) J
Then:

(b) For all other cases, F¢r shall be determined according to Equation E3-2 or E3-3, using the torsional or flexural-torsional elastic

buckling stress, Fe, determined as follows:

RICE 105 School Creek Trail | Project Description: Job No: R16-06-271
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AISC 360-10 - CHAPTER E

Detail Ref. Sheet No:

Corner of Curb in Compression 01D

(i) For unsymmetric, Fg is the lowest root of the cubic equation:

[fo] = (@)2 — 0.84in
Fex Fey Fez 2 Fey X02 2 Fex YO2

(E4-6)(Fe) = (Fe - _j.(Fe - J(Fe - j - Fe (Fe - j - Fe (Fe - j .................................. (E4-6)
psi psi psi psi [(%)2} psi

-2.69 % 1014

38243.94
10
C(E4-6) = (E4-8)(_x) coeffs, x — | 1.26x 10 polyroots(C(E4-6)) =| 69548.7
-168806.95
0.63

161809.2

Fe(E4-b) = psi-min(polyroots(C(E4-6))) = 38243.94 psi

E
E3(a) When '{KL/r <", 471 Fj ="100.98 < 146.44 .". PASS"
y

Fy=F -
Fer.(E4-b).(E3-2) = |:0.658( y-re(E4 b)):|~Fy = 21603.83 psi

E
USE(E4-b).(E3-2) := (KL/r) <4.71- T 1 e — "TRUE"
y

E
E3(b) When '{KL/r ">, 471 Fj ="100.98 < 146.44 .". IFAILII"
Y

Fer.(E4-b).(E3-3) == 0.877-Fg(E4-b) = 33539.93 psi

E

USE(E4-b).(E3-3) = KLIr > 4.71- T [0 U PP O TP U UR RS PUURRRPRI — "FALSE"
y
Therefore:
Fer.(E4-b) == USE (E4-b).(E3-2)-Fer.(E4-b).(E3-2) + USE(E4-b).(E3-3) Fer.(E4-b).(E3-3) = 21603.83psi -ovovveivininnn Flexural Buckling Stress
Thus:
The nominal compressive strength, Pp , shall be determined based on the limit states of flexural-torsional and torsional buckling, as follows:

Pn(E4-1) = Fer.(E4-b)-Ag = 6386.011bf

....................................................................................................................................................... (E4-1)
USE(SECtoN-E4) =0 — "FALSE"
USE (Section-E4)-Pn(E4-1) =0
E7, MEMBERS WITH SLENDER ELEMENTS
This section applies to compression members with slender sections, as defined in Section B4 for uniformly compressed elements.
1.) Slender Unstiffened Elements, Qg
(c) For single angles
. b E
(i) When ”[t ,"<",0.45- Fj ="14.71 >13.99 .". IFAIL!I"
y
QS(E7-10) 1= 1.0 = 1 s (E7-10)
b E
USE(E7-10) = < 0.45: B PP — "FALSE"
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AISC 360-10 - CHAPTER E Corner of Curb in Compression Detail Ref. Shgjt;m

b E b E
(i) When "[t ,">",0.45- Fj ="14.71 >13.99 .". PASS" AND "[t ,"<",0.91- FJ ="14.71 <28.29 .. PASS"
Y Y

b Fy
Qs(E7-11) = 1.34 - 0.76- T ES 0,98 it e e e e

b E b E
USE(E7-11) 1= — > 045 | — A — <091 | = =1 oo - "TRUE"
b E
(iii) When " n ,">",0.91- e "14.71 <28.29 " IIFAILI"
Y

0.53-E
Qg(E7-12) 5=~ = 2.3 e (E7-12)
2
F [Ej
Vit
b E
USE(E7-12) 5=+ 2 091 | = =0 oo — "FALSE"
t Fy
Therefore:
Qs (1c) = Qs(E7-10)-USE(E7-10) + Qs(E7-11)-USE(E7-11) + Qs(E7-12)-USE(E7-12) = 0.98 ......... Reduction Factor For Unstiffened Elements
Thus:
Qs:= Qs.(16) = 0:98 e, Slender Unstiffened Elements
Q:=Qg=0.98 i User Note: For cross sections composed of only unstiffened slender elements; Q = Qs
Proceeding With:
Fe(E7) = Fe(E3-4) = 28066.65psi
Q=0.98
Then:
E
(a) When "| KL/r ,"<" ,4.71. ar ™ "100.98 < 147.89 .". PASS"
Ty
Q-Fy)+F,
Fer(E7-2) = Q-[0.658[( y) e(E7)]J~Fy = 1897007 PSI vveeree et (E7-2)
USE KL/r <4.71 E 1 "TRUE"
) = A T T [ P -
(E7-2) QFy
E
(b) When "[KL/r,">" 4.71. YN "100.98 < 147.89 .. IFAILII"
Ty
Fer(E7-3) 1= 0.877-Fg(E7) = 24814, 4B PSI oveunviece e (E7-3)
USE KL/r > 4.71 E 0 "FALSE"
3) 1= KL/ > 477 | = = 0 e ettt et ettt ettt -
(E7-3) QFy
Therefore:
Fer.(E7) = USE(E7-2) Fer(E7-2) + USE(E7-3)-Fer(E7-3) = 18970.07 PSI ovvvvvviiiiei Flexural Buckling Stress

Thus:

The nominal compressive strength, Pp , shall be determined based on the limit states of flexural, torsional, & flexural-torsional buckling:

Pn(E7-1) = Fer.(E7)-Ag = 5607 .481bf

USE(Section-E7) = 1
USE (Section-E7)-Pn(E7-1) = 5607.48Ibf
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i . Detail Ref. Sheet No:
AISC 360-10 - CHAPTER E Corner of Curb in Compression o1 F
E1, GENERAL PROVISIONS
0 T 7 2SSOSR ASD
T < PRSPPI LRFD
TABLE B4.1a; Width-to-Thickness Ratios: Compression Elements Members Subject to Axial Compression
Limiting
] Width-to- | Width-to-Thickness
(3| Description of |Thickness Ratio A,
Element Ratie |(nonslender/slender) Examples
3 | Legs of single
angles, legs of
double angles with I'E
separators, and all 2% 045 |—
other unstiffened 1I|| Fy
elements
b+t=1471 045 /E+ Fy=13.99 KL/r = 100.98
|
E3, FLEXURAL BUCKLING OF MEMBERS WITHOUT SLENDER ELEMENTS
Pn(E3-1) = 5669.23Ibf b E
bool(USE (Section-E3)) = "FALSE" "[t,"<",o.45- F) ="14.71 >13.99 .". IFAIL!"
USE (Section-E3)-Pn(E3-1) = 0 y

E4, TORSIONAL AND FLEXURAL-TORSIONAL BUCKLING OF MEMBERS WITHOUT SLENDER ELEMENTS

Pn(E4-1) = 6386.01Ibf
bool( USE (Section-E4)) = "FALSE"
USE(Section-E4)-Pn(E4-1) =0

E7, MEMBERS WITH SLENDER ELEMENTS

"(b +t,">",20) ="14.71 <20 .". IFAILI!"

Pn(E7-1) = 5607.481bf

b E
bool( USE (Section-E7)) = "TRUE" "[t ,">" . 0.45. F) ="14.71 > 13.99 .". PASS"
y

USE (Section-E7)-Pn(E7-1) = 5607.481bf

The nominal compressive strength, P.n, shall be the lowest vaue obtained based on the applicable limit states of flexural buckling, torsional

buckling, and flexural-torsional buckling.

USE(Section-E3)-Pn(E3-1)

Pn := minPositiveNotZero| USE(Section-E4)-Pn(E4-1) = Ibf[-Ibf = 5607.48Ibf e Nominal Compressive Strength

USE(Section-E7) Pn(E7-1)

Pn*d).c = B PR = 5046.731I0F e Design Compressive Strength
R TcES R e o U DTl I —— Allowable Compressive Strength
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INPUTS:

. Detail Ref. Sheet No:
24in Tall Curb

b=1-in 01.G

t=0.102:in

K=0.8 Effective length factor for torsional buckling
L = 24.in Length of Column

E = 29000-ksi

Fy = 33-ksi

E2, EFFECTIVE LENGTH

Ag = b-t=0.102-in"2 Gross Area of Memb er
ly = b~t3 +12= 0.000088in4

ry:=./ly+ Ag=0.03in

KL/r := (K-L) + ry = 652.07

E3, FLEXURAL BUCKLING OF MEMBERS WITHOUT SLENDER ELEMENTS

This section applies to compression members with compact and noncompact sections, as defined in Section B4, for uniformly compressed elements

Given:
'rr2~
Fe(E3-4) = — = 673.15psi Elastic critical bUCKIING SIrESS ... e (E3-4)
KL/r
Then:

E
(a) When "[KL/r <", 4.71- F] ="652.07 > 139.62 .". IFAILII"
y

Fer(E3-2) = [0.658(FV+F9(E3‘4))J.FV _ Opsi

........................................................................................................................................ (E3-2)
E
USE(E3-2):= (KL/r) < 4.71- s [0 OO PO U U VPP U PR UR R UPPRPP — "FALSE"
y
E
(b) When "(KL/r ">, 471 F] ="652.07 > 139.62 .". PASS"
y
Fer(E3-3) i= 0.877-Fg(E3-4) = 590.38 PSI - rvuviiret e (E3-3)
E
USE(E3-3) = KLIr > 4.71- e TR U U U OO O OO U OO SO OOV UV UUOPOPOO — "TRUE"
y
Therefore:
Fer(E3-1) := USE(E3-2) Fer(E3-2) + USE(E3-3)-Fer(E3-3) = 59036 PSi oovvvuevieiiiiicci Flexural Buckling Stress
Thus:
The nominal compressive strength, Pp, shall be determined based on the limit state of flexural buckling
PR(E3-1) i= For(E3-1)Ag = B0.22 1D oo (E3-1)
E1, GENERAL PROVISIONS
LT < PR PO PRSPPI ASD
LYo 1< USSP PR PRRP LRFD
Pri=Pn(E3-1) = B0.22IDf e Nominal Compressive Strength
Pntop.c = Oo-Pn=54191bf i Design Compressive Strength
Pime & By = % = SB[« feh scoosssssssssmssscsssssosassasssasaossananoanasasonaconsiosssosonscoaasiansaoooonseinaaoaooaoaoooa0oaaadooooos Allowable Compressive Strength
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Inputs:

Detail Ref. Sheet No:

Seismic Parameters
Fph.max = 1.59-g
Fpv.max = 1.32:g
Fpv.min = 0.28-g

Maximum Lateral Seismic

Maximum Vertical Seismic (with DL)
Minimum Vertical Seismic with DL)

Single Blower

02

Curb Dimensions
Hmax =24-in  Max Height of Curb
tcurb = 0.102:in Thickness of Curb

Washer Parameters NIT" A (i B bf
tplate = 0.250-in v (in)" "B (in)" "wt (Ibf)
Lplate = 2:in 15"  67.25 4325 997
Fy = 33 ksi "20" 77 55 2053

CURBS =
"25" 95 74 2398
Anchor Parameters "30" 95 83 3670
dia = 0.500-in "36" 107 93 4450
"Substrate” "Tension [Ibf]" "Shear [Ibf]"
"Concrete [1/2" Kwik Bolt TZ]" 731 179
ANCHORAGE =
"Steel Deck [1/2" Thru Bolt]" 5000 1400
"Wood Deck [1/2" Zinc Lag]" 980 120

Curb Performance
Pn/Q.c =3357.77-Ibf
Pn/Q.c_24in = 36.06-pli

Allowable Compressive Strength on Corner of Curb (per Sht 01.F)
Allowable Compressive Strength Along Length of Curb (per Sht 01.G)

{l eMetal is 0.102" Aluminized Sheet Metal

o All seams are welded.

- A - 27 .00 -
— B f—
i £
; L
P /
R_ _7| I
(N
E Lo I
S : I Fo
—— f |
| Curbs are built in the following way.
1 L
W

2.00 TYPICAL —w| [+
CUREB FLAMGE

SEE CURE MOUNTING DETAIL

o

*HSUPPLY AIR
**RETURMN AIR
TOP WIEW

oTop flange is 2.00" wide.
eBottom flange is 2.00" wide
eVield Strength = 33 ksi or Better

|

¥

J L

]

)
_ %

WOOD NAILER. ROOFING, INSULATION

AND CANT-BY OTHERS

TYPICAL SIDE WIEW

105 School Creek Trail
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v "4, . Detail Ref. Sheet No:
Calc’s Con't. Single Blower
o 3 02A
Swk.plate == Lplate'tplate + 6 = 0.02in
Fb_wk = 0.75-Fy = 24750psi
Mmax = ka_p|ate-Fb_Wk =515.63in-Ibf
Pmax.plate = Mmax + (0.5-Lplate) = 515.63 lbf
Pp := 0.9-Fy-tourp-dia = 1514.7 Ibf Allowable Bearing Force
M:= |FANS' « ("Overturning (Ibf*in)" "max DL (Ib)" "x1 (in)" "y1 (in)" "V.tot (Ibf)" "T.tot (Ibf) (B)" "#pl. (B)" "T.tot (Ibf) (A)" "#pl. (A)" )
for ie 1..rows(CURBS) - 1
W « CURBS; in
L « CURBS, _in
i,B
Pc.max < Pn/.c -[(2)-Sides] + (Pn/q.c_24in)-(Min(W L) - 3-in)
y{ < min(W,L) + Hmax
width1 « W .
F.pwv.min * DL
x{ <« 0.5-width1
Pc.max-Width1 Pr/c.c -(4-Corners) F.ph.max *[DL
DL « min , .CURBS, |\ oiphylbm
Fph.max'y1 = Fpv.min-x1 Fpv.max i, Weight
FANS', o« (Fph.max-DL-y1 — Fpy.min-DL-x1) + (Iof-in) yl
FANS', | « DL + lbm
FANS‘i o & X1 in .
" , — x1 ——
FANSi,3<—y1T|n A
FANS'I 5 — Pclmax + Ibf
Tory1 < FANS‘LS»[D:O.S-Lmate +0.85:(0.5-Lplate) | +[0.85:(0.5-Lplate)[]]
FANS', &« max(ceil(Pc.max + Pmax.plate) . ceil( Tpry1 + min('mid(ANCHORAGE ,1))))
width2 « L
x2 <« 0.5-width2
FANS', - « DL-(Fph.max'¥1 — Fpv.min-x2) + (width2-lof)
Tory2 ¢ FANS‘i’7-|:|IO.5~Lp|ate +0.85:(0.5-Lplate) | +[0.85:(0.5-Lplate)[]]
FANS', o « max(ceil( Pc.max + Pmax.plate)ceil( Tpry2 + min('mid(ANCHORAGE , 1)) ))
(0
return augment\CURBS =~ ,FANS'
"UNIT" "Overturning (Ibf*in)" "max DL (Io)" "x1 (in)" "y1 (in)" "V.tot (Ibf)" "T.tot (Iof) (B)" "#pl. (B)" "T.tot (Ibf) (A)" "#pl. (A)"
"15" 97219.96 997 3363 67.25  1585.23 8166.95 25 2325.32 16
" "20" 235745.99 2053 38.5 79 3264.27 8590.66 26 4401.26 17
"25" 341762.96 2398 475 98 3812.82 9275.8 28 4713.69 18
"30" 575566.1 3670 47.5 107 5835.3 9600.34 29 7008.82 21
"36" 761172.5 4450 53.5 117 7075.5 9960.94 30 8278.44 25
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Detail Ref. Sheet No:
Single Blower
9 02B
---------------- Fasteners ----------------

"UNIT" "A (in)" "B (in)" "wt (Ibf)" "max DL (Ib)" "Side (A)" "Side (B)" "Total"
"15" 67.25 43.25 997 997 16 25 82
. "20" 77 55 2053 2053 17 26 86
- "25" 95 74 2398 2398 18 28 92
"30" 95 83 3670 3670 21 29 100
"36" 107 93 4450 4450 25 30 110

GENERIC DRAWING - NOT TO SCALE
— ||‘.:_ .
~ WOOD ~

Use 1/2" Dia, S.S Lag Bolts as Shown

Minimum Fastener Yield Strength; Fy = 45,000 psi
Substrate: SPF (G = 0.42 MIN)
Min. Penetration = 2.44" MIN [Predrill Holes]
Min. Thread Engagement = 1.75" MIN
Spacing = 4" MIN
Edge Distance = 2" MIN
End Distance = 2" MIN

¢
I

~ STEEL ~

Use 1/2" Dia, S.S. Fasteners as Shown
300 Series, Cond. CW; Fy = 65 ksi

/
/

X

"

2.00 TYPICAL —w

CURE FLAMNGE HERETURM &AlIR

TOP VIEW

3

L HESUPPLY &l

SEE CURE MOUNTING DETAIL —\\'

Substrate: MIN Fy = 36 ksi
Min Thread Engagement = 0.375"

"/

~ CONCRETE ~
Use 1/2" Dia, 316 S.S. Kwik Bolt TZ
Wedge Anchors As Shown
Minimum 6" Thick, Normal Wt. Cracked Concrete Slab
Compressive Strength: f'c = 3,000 psi MIN.
12" Edge Distance MIN

i

J L

7_

J

A
_F

6" Spacing MIN
Eff. Embedment = 3.250"
Install Depth = 3.625"
~ INSTALL PER MANUFACTURES

WOoOD NAILER, ROOFING, INSULATION RECOMMENDATIONS ~
A0 CARNT-IEY OTHER S
TYPICAL SIDE VIEW
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Inputs: Detail Ref. | Sheet No:
Double Blower

Seismic Parameters 03
Fph.max =1.59-g Maximum Lateral Seismic
F =1.32. Maximum Vertical Seismic (with DL
pv.max 9 = ' o ( ) ) Curb Dimensions
Fpv.min =0.28-g Minimum Vertical Seismic Wwith DL) -
tcurb = 0.102-in Thickness of Curb
Washer Parameters
tplate = 0.250-in "UNIT" "A (in)" "B (in)" "C (in)" "wt (Ib)"
Lplate = 2-in e "225" 95 141 14 4298
Ay = "230" 95 151 14 4995
"236" 121 179 24 5600
Anchor Parameters where [C] is curb height
dia = 0.500-in
"Substrate" "Tension [Ibf]"  "Shear [Ibf]"
"Concrete [1/2" Kwik Bolt TZ]" 731 179
ANCHORAGE =
"Steel Deck [1/2" Thru Bolt]" 5000 1400
"Wood Deck [1/2" Zinc Lag]" 980 120

Curb Performance
Pn/o.c = 3357.77 -Ibf Allowable Compressive Strength on Corner of Curb (per Sht 01.F)
Pn/Q.c_24in =36.06-pli Allowable Compressive Strength Abng Length of Curb (per Sht 01.G)

A b 57 30) —a]

— K
- ] p— HR'EE!LM—\ B 1=

rG

13

|
|
|
|
M SSUPPLY
B L o ‘ { H Curbs are built in the following way.
r N 7| e «Metal is 0.102" Aluminized Sheet Metal
3 S I H | *All seams are welded.
l Z N 3 eTop flange is 2.00" wide.
T T eBottom flange is 2.00" wide
V eVield Strength = 33 ksi or Better
R 100 vew
SEE CURE MOUNTING Uml-‘“\'
L
Ao T T s g 0\
T‘] ,

WOOD NALER, ROOFING, MNSULATION
AND CANT—{BY OTHERS)

TYPICAL SIDE VIEW
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v "4, Detail Ref. Sheet No:
Calc’s Con't: Double Blower
03 A
2 .3
Swk.plate == Lplate'tplate + 6 = 0.02in
Fb_wk = 0.75-Fy = 24750psi
Mmax = ka_p|ate-Fb_Wk =515.63in-Ibf
Pmax.plate = Mmax + (0.5-Lplate) = 515.63 lbf
Pp := 0.9-Fy-tourp-dia = 1514.7 Ibf Allowable Bearing Force
M:= |FANS' « ("Overturning (Ibf*in)" "max DL (Ib)" "x1 (in)" "y1 (in)" "V.tot (Ibf)" "T.tot (Ibf) (B)" "#pl. (B)" "T.tot (Ibf) (A)" "#pl. (A)" )
for ie 1..rows(CURBS) - 1
W « CURBS; in
L « CURBS, _in
i,B
Pc.max < Pn/q.c [(2)-Sides] + (Pn/q.c_24in)-(min(W, L) - 03-in)
y1 < min(W, L) + Hmax F.pv.min * DL
width1 « W F.ph.max *|DL
x{ <« 0.5-width1
Pcmaxwldﬂﬂ Pn/()c ‘(4‘Corners) 1
DL « min , CURBS, \y/0iopy oM Y
Fph.max'y1 = Fpv.min-x1 Fpv.max i, Weight
FANS', o« (Fph.max-DL-y1 — Fpy.min-DL-x1) + (Iof-in)
FANS'. , « DL + lbm T
i1 — x1 ——
FANS', , < xq +in A
' C.all
FANS'. _ < vy1+in
i,3
FANS'I,4 — DLthmax + Ibf
FANS', o « Pc.max + Ibf
Tpry1 < FANS', 5»[[0.5-Lp|ate +0.85:(0.5-Lplate) | +[0.85:(0.5-Lplate)[]]
FANS', o« max(ceil(Pc.max + Pmax.plate) , ceil( Tpry1 + min('mid(ANCHORAGE , 1))))
width2 « L
x2 « 0.5-width2
FANS', _ « DL-(Fph.max'¥1 — Fpv.min-x2) + (width2-lof)
Tpry2 < FANS', 7-[[[0.5ALp|ate +0.85:(0.5-Lplate) | + [0.85:(0.5-Lpiate)[[]
FANS', o « max(cen(Pc_max + Pmax_p|ate),cei|(Tpry2 + min('mid(ANCHORAGE,1))))
(0
return augment\CURBS = ,FANS'
"UNIT" "Overturning (Ibf*in)" "max DL (Ib)" "x1 (in)" "y1 (in)" "V.tot (Ibf)" "T.tot (Ibf) (B)" "#pl. (B)" "T.tot (Ibf) (A)" "# pl. (A)"
"225" 687722.98 4298 47.5 109 6833.82 10033.06 30 4681.16 20
"230" 799249.95 4995 475 109 7942.05 10033.06 30 5033.7 20
"236" 1196216 5600 60.5 145 8904 10970.62 33 6428.74 22
RI C E 105 School Creek Trail | Proiect Description: Job No: R16-06-271
=== ;#xemtz;;%)vg: 541%1472 Cabtiveaire Engineer:  KML | Sheet No: 03A
one: - - -
ENGINEERING Fax: (920) 617-1100 Seismic gurb Analvsis Date: 9/9/16 | Rev:
Template: “fice-inc.com y Chk By: Date:




Detail Ref. Sheet No:
Double Blower

"225" 95 141 14

"230" 95 151 14
"236" 121 179 24

GENERIC DRAWING - NOT TO SCALE

—{ J ja— F—=] wpETURN R
il -\\

A 27 ) =

— K

FG

I -

-y o [

A |

03B
---------------- Fasteners ----------------
"UNIT" "A(in)" "B (in)" "C (in)" "wt (Ib)" "max DL (Ib)" "Side (A)" "Side (B)" "Total"
4298 4298 20 30 100
4995 4995 20 30 100
5600 5600 22 33 110
~ WOOD ~

2,00 TYPICAL —=yp=—
CURE FLANGE

3

J0P VIEW

SEE CURB MOUNTING DETAIL ‘\"

T J*H‘\

T‘]’

-

WOO0D NALER, ROOFING, MSULATION

AMD CANT—(BY OTHERS)

TYPICAL SIDE VIEW

Use 1/2" Dia, Zinc Lag Bolts as Shown
Minimum Fastener Yield Strength; Fy = 45,000 psi
Substrate: SPF (G = 0.42 MIN)

Min. Penetration = 2.44" MIN [Predrill Holes]
Min. Thread Engagement = 1.75" MIN
Spacing = 4" MIN
Edge Distance = 2" MIN
End Distance = 2" MIN

~ STEEL ~
Use 1/2" Dia, S.S. Fasteners as Shown
300 Series, Cond. CW; Fy = 65 ksi
Substrate: MIN Fy = 36 ksi
Min Thread Engagement = 0.375"

~ CONCRETE ~

Use 1/2" Dia, 316 S.S. Kwik Bolt TZ As Shown
Minimum 6" Thick, Normal Wt. Cracked Concrete Slab
Compressive Strength: f'c = 3,000 psi MIN.

12" Edge Distance MIN
6" Spacing MIN
Eff. Embedment = 3.250"

Install Depth = 3.625"
~ INSTALL PER MANUFACTURES RECOMMENDATIONS ~
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Dowel Type Fastener Capacity (NDS 2012)

0.5in Lag Boltinto SPF | o et | Shesthe:

"LC" "Tension [Ibf]" "Shear[lbf]" F1
LoITE "A" 600 100 Is = 0.06 Exact Thickness of Side Member [inches]
T | g 980 120 tshim=0 Exact Thickness of Shim [inches]
ngr 0 0 Im=4.5 Exact Thickness of Main Member [inches]
1/2 in Lag Screw (316 SS) Side Member (Metal) Main Member / Wood
"Unthreaded Shank Dia. [in]" D 05 36 ksi Steel Spruce Pine-Fir
Selected Fastener Fastener 1/2 in Lag Screw (316 SS) Bearing Strength [psil = Specific Gravit M
v Fes = 87000 G =042
"Fastener Type" Type = "Lag"
"Root Diameter of Screw [in]" Dr 0.37 (10) min. - Wind/Earthquakes
"Bending Yield Strength [psi]" Fyb 65000 Cp=1.6 load duration factor, 10.3.2 M
PENETRATION Penetration into wood [inches] Cm:= 1.0 wet service factor, 10.3.3 CA = 1.0 geometry factor, 11.5.1
p = I 3.94 'I Included Tapered Tip Ct:=1.0 temperature factor, 10.3.4 Ceg = 1.0 end grain factor, 11.5.2
(NOTE: NOT THREAD ENAGEMENT)
Cg:=1.0 group action factor, 10.3.6 Cgi = 1.0 diaphragm factor, 11.5.3
Calculations
Wq:= 2850~G2~D-(Type = "Woodscrew" ) + [1800~G(3+2)~D(3+4):|~(Type ="Lag" ) =291.32 W1 =291.32 -#

Fem = 16600-G"4.(D < 0.25) + [(610001'45) + (ﬁ))}-(o > 0.25) = 2452.2

6=90 deg Angle of Load to Grain of Wood (dowel Capacity) Kg:=1+0.25-(6 +90) =125 Re := Fem + Fes=0.03 Rt=Im +ls=75
KD := 2.2~(Dr < 0.17) + (10-Dr + 0.5)~(o.17 <Dr< 0.25) =0

kq:= [ Re + 2~R92~(1 +Rt + th) + th-ReS - Re-(1 + Rt):| + (1 + Re) =0.87

ko= -1 +/2-(1 +Re) + [2~Fyb-(1 + 2-Re)~Dr2J + (3~Fem~lm2ﬂ =048

k3= -1 + / M + [2-Fyb~(2 + Re)-DrZJ + (3-Fem-|32ﬂ =36.99

Re Rd3 == Kp(Dr <0.25) + 3.2-Kg-(0.25 <Dy < 1) =4
Zim = (Dr-lm~Fem) +Rg1 =819 Zg:= (Drlg-Fes) + Rq1 =387 Z)|:= (k1-Dr~IS-FeS) +Rd2 =374 Z|iim = (kzDr-Im-Fem) + [(1 + 2Re)~Rd3:| =463

2
P A L NPYPY S AV A e LIPS Z4 = min(Zim, Zis. 211 Zilim. Zilis 21V
= = . = . = . = min sLlss 4l s s
1152 (3 + Ro) Ras VR 51+ Ro) 1::= min(Zim, Zis. 211 Ziim. Zils 21V T
Z1 - min (819,387,374, 463,249 ,350)

Rd1 = KD-(Dr < 0.25) + 4.0-K9-(0.25 <Dr< 1) =5

Rd2 = KD-(Dr < 0.25) + 3.6-K9-(0.25 <Dr< 1) =45

2= 21-CDCM-Ct-Cg-CA-Ceg-Cdi = 398.22 # All. Shear All. Withdrawal

[z=398224  |w=1013.8#

2 3 W' = W1.CD-CM-Ct-Ceq-Pten = 1013.8 -#
Zo(_ o) = (W'~Z')+|:W'-(cos(_u)) +Z'-(sin(_o¢)):| 12D UM St Leg Pten

Results
"LC" "Shear[Ibfl" "V.all[Ibf" "Lv[bfl" "Tension[bf" 'T.all[Ibfl" "Lt[bf]" "o[deg]" "Mag.[bf" "All. Mag.[bf" "Lmag."
DATA — "A" 100 398.22 0.25 600 1013.8 0.59 80.54 608.28 973.14 0.63
"B" 120 398.22 0.3 980 1013.8 0.97 83.02 987.32 991.17 1
"c" 0 398.22 0 0 1013.8 0 0 0 398.22 0
Fastener = "1/2 in Lag Screw (316 SS)"
e T =rp—— Material = "Spruce Pine-Fir" (G =042 )
"Predrill Holes at 40% - 70% D"
SUMMARY = "A" "083<1.00 % PASS® Predrill Notes = "min [in]" "max [in]"
"B" "1 <1.00 .. PASS" ( 0.2 0,35 )
N Spacing = "4 in. MIN"
Edge Distance = "1.25 in. MIN"
End Distance = "7.5 in. MIN"

NOTE = "Installer Shall Verify EXACTLY 2.5 inches of the THREADED Shaft (including Tip) of the Lag Bolt Is Engaged Into the Wood Substrate”
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AAMA Allowables

Allowable Tension

Tall := 5676-Ibf
Val| = 2984-Ibf

Allowable Shear

0S 33eq

YI-6V ULL VAVY

Target Tension

Tmax = 5000:Ibf

CorrespondingTarget Shear

Vimax = J 1.00 — (Tmax + Ta||)2~Va|| = 1412.32Ibf
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Tmax:

_ 1060lbf

= 731.03Ibf

1.45
260-Ibf

Vmax =

1.45

=179.31 Ibf

wwwhiltus
Company:
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Address:
Phane | Fax
E-Mail:

Kwik Bolt TZ

Detail Ref.

Sheet No:
F3

Profis Anchor

Pago:

Project
Sub-Project | Pos. No.
Date:

1

71812016

Specifier's comments:

1 Input data

Anchor type and diameter:

Effectve embecment deptn

Materia: AISI316
Evaluation Service Report EsR1917

Issued | Valid
Proof.

Stand-off installation:
Anchor plate:

Profile

Base material:

no profie

Reinforcement:

Seismic loads (cat. C, D, E, or F)

Goometry [in] & Loading [Ib, in.1b]

Kwik Bolt TZ - S 316 1/2 (3 1/4)
b= 3250 in. hogn = 3625 n.

212212016 | 51112017
Design method ACI 318/ AC193
,=0.000 in. (no stand-off; t = 0.250 in.

cracked concrete, 3000, £’ = 3000 psi; h = 6.000 in

[ ~— 3 ]

X1, x1=3.000 in. x 3.000 in. x 0.250 in.; (Recommended plate thickness: not calculated

tension: condition B, shear: condition B; no supplemental splitiing reinforcement present
edge reinforcement: none or < No. 4 bar
yes (D.336)

Inputdata and rosus mustbo chacked for agroorentwin o cising condions and o
PROFIS Anchor (¢ ) 2003.2008 HIti AG FL-6464 Schaan 1L 1  rogsiord Tradomark of

=~
1AS, Schaan

www.hilti.us Profis Anchor 2.6.5
Company: Page: 3
Specier: Project
ress: Sub-Project | Pos. No.
Phone | Fax Date: 71812016
EMal
3.2 Concrete Breakout Strength
No = (A2) varn v v No ACI 31808 Eq. (D-4)
Nev> Noy ACI 318-08 Eq. (0-1)
A soe ACI 31808, Part D5.2.1, Fig. RD.5.2.1(0)
Ava =90 ACI 318-08 Eq. (0-6)
1
WM:(Hze‘N)swu ACI 31808 Eq. (0-9)
3ha

vean = ACI 318-08 Eq. (D-11)
Ve = ACI 318-08 Eq. (D-13)
No =k ACI 318-08 Eq. (D-7)
Variables

he[in] ©e fin] ey fin] i [iN.] yen

3250 0000 0,000 000 7.000

Cac [in] L A % [psi]

7500 7 1 3000
Calculations

A [in7] Ao [in7] YeetN Veez Veon VX N, [ib)

95.06 9506 1.000 7,000 7.000 7.000 5455
Results

Neo [I0] Sconcrets Gsmamic Gronductle ¢ Noo (1D N [1b)

54 0650 0750 0400 064 1

yoomentwi o,

input ag sy
PROFIS Anchor (¢ ) 2000.2008 Hil AG, FL-6464 Sehaan 141 1. regstoed Tradamark of 1t AG, Schaan

5l

Profis Anchor 2.6.5

resulting tension force in (x/y)=(0.000/0.000): 1
resulling compression force in (x/y)=(0.000/0.000): 0

Page 2
Project:
Sub-Project | Pos. No
| Date: 71812016
2 Load case/Resulting anchor forces "
Load case: Design oads
jons (6]
Tension orce: (+Tension, -Compression)
Anchor Tension force  Shear force  Shear force x  Shear force y T
T 1060 260 260 0 7™
max. concrete compressive strain ) | R
. concrele compressive sress: “josi N
51

3 Tension load

60
(o}

Load N, 1b] Capacity gN, [Ib] _ Utilization py = N/gN, _ Status
Steel Strangth® 1060 3466 51 oK
Pullout Strength* NA NA NA NA
Conerete Breakout Strength 1060 1064 100 oK

* anchor having the highest loading
31 Steel Strength

N., =ESRvalue refer to ICC-ES ESR-1917

**anchor group (anchors in tension)

oNazN,y ACI 31808 Eq. (0-1)
Variablos
Anlin?] foa oSl
010 115000
Calculations
N, 6]
11554
Results
Nao ] ot et 6 Nea 10] N.a fIo]
11554 0.750 0.400 3466 1060
nput daiaand rosuts musi b chckod o agroemont wih o oxsing condions o pausb I
PROFIS Ancor () 2005:2000 Hii AG. FL 3990 Schaan i . o Tadomank of G, Schaan
www.hiltl.us Profis Anchor 2.6.5
Campany Pago: T
Specifer Project:
ress: Sub-Project | Pas. No.:
Phone | Fax | Date: 71812016
E-Mail:
4 Shear load
Load V,, [1b] Capacity gV, [1b] _Utilization p, = V,JgV, _Status
Steel Strangih* 260 7789 5 oK
Stool failuro (with lover arm)* NA NA NA NA
Pryout Strengih™ 260 2201 12 oK
Goncrete edge faiure in direction x+** 260 1325 20 oK
* anchor having the highest loading **anchor group (relevant anchors)
4.1 Steel Strength
Voo =ESRvalle  refor to ICC-ES ESR-1917
6 Va2 Via ACI 318-08 Eq. (D2)
Variables
Ay [in] Lo lpSi]
010 115000
Calculations
Vs (]
6880
Results
v, oot nonducte Vs [16]
0650 0.400 789
4.2 Pryout Strongth
5 Ane ¥ -
Vo =k [(e) vesn v weon ] ACI 318-08 Eq. (D-30)
oVa2V,, ACI 31808 Eq. (0-2)
Ay se0 ACI 318.08, Part D5.2.1, Fig. RD.52.1(5)
Avo =91 ACI 31608 Eq. (0-6)
1
w,,w:(“zeN s10 ACI 31808 Eq. (0-9)
3
vean=07+03 (52) <10 ACI 31808 Eq. (D-11)
veon = MAX (20, E0) < 1.9 ACI 318-08 Eq. (D-13)
No =kea VE i ACI318-08 Eq. (D-7)
Variables
hy fin] ecin [in] ecylin] o 0]
2 3250 0:000 0,000 12000
ven Cuc[in] ke i folpsi
7.000 7500 7 T 3000
Calculations
A lin’] Auolin?] Yoo ez yasnt veon N, [Io)
95.06 95.06 1.000 1.000 1600 1600 5455
Rosults
Vs [10] P fuame Sronscte 4 Ve [1] Ve 1]
10911 0700 0750 0.400 2561 260

nput data and rosus musi o chockod o agroomontwih o cising cond
PROFIS Anchor (¢) 20032008 Hit AG. FL-3464 Schaan 1 8 et

ot and o pavsbIy.
rod

Trademak of I AG, Schaan
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4.3 Concrete edge failure in direction x+

= () v v v e Vo

Kwik Bolt TZ Detail Ref.

Sheet No:
F3 A

Profis Anchor 2.6.5

Page:

Project
Sub-Project | Pos. No.
Date:

5

711812016

ACI 318-08 Eq. (D-21)

A ACI 31808 Eq. (0-2)
M{ see ACI 318-08, Part D.6.2.1, Fig. RD6.2.1(5)
s =45 ACI 31808 Eq. (D-23)
e () romines 0an
vy 74:3(15C )=10 ACI 31808 Eq. (D-28)
=\ 5; 1210 ACI 318-08 Eq. (D-29)
- (7 () o) Veest ACI 318-08 Eq. (D-24)
Variables
Gu [0 oo lin] ewlin] ve hy fin]
8000 12,000 1.000 000
I in] . dfin] . lpsi —
3.250 1.000 0500 3000 1.000
Calculations.
Avlin?] Aven [n7) ey e yny Vs 6]
14400 268,00 1000 1.000 1414 89020
Results
Ve ] . Guame brmonee Ve [ Vi, [b]
6307 0700 0750 0400 1325 260
5 Combined tension and shear loads
B B Utilization pyy (%]
0.9% 0196 7000 100

B = (Bt po)/ 12<=1

Inpuldata and osults must b checkedforagroamontwilh 1o ostng condiions o plausbily
PROFIS Anchr () 2003.2008 Hot AG. L5404 Scraan 11l 3 regaored

www.hilti.us

Trademark of 1 AG, Schaan

Page:

Project:
Sub-Project | Pos. No.
Date:

Status
K

Profis Anchor 2.6.5
7

711812016

7 Installation data

Anchor plate, stesl: -
Profiie: no profile

Hole diameter in the fixture: ¢, =
Plate thickness (input): 0.250 in
Recommended plate thickness: not calculated
Driling method: Hammer dri

0.5631n.

Anchor type and diameter: Kwik Bolt TZ - SS 316 1/2 (3 1/4)

Installation torque: 480,001 i

Hole diameter in the base material: 0.500 in.

Hole depth in the base material: 4.000 in.

Minimum thickness of the base material 6.000 in

Cleaning: Manual cleaning of the dilled hole according to instructions for use is required.

7.1 Recommended accessories

Orling Cleaning Seting
* Suitable Rotary Hammer * Manual blow-out pump + Torque wrench
 Propory sized il i + Hammer
y
1500 1500
g g
8§ 8
T I
g g
1.500 1500 |

Coordinates Anchor in.
Anchor
1

x y e
0000 0000 -

Gy ey
12,000 12000 12.000

Inpulda and rosuts sl b hocked o

yoomontwih 1o 0sing condiions d o plausbily

PROFIS Anchos (¢ 2003.2008 Hil AG, L5494 Schaan Ml 1. g ared Trodomar of i AG, Schasn

www.hilti.us Profis Anchor 2.6.5

Page:

Project
Sub-Project | Pos. No
Date: 711812016

6 Warnings
+ Load

the anchor piate

The anchor plate is assumed to be
1o the loading!

Input data and results must be checked for agreement with the

 in ordor not
existing condilions and for plausibilty!

+ Coniti used. The O factor is or
Stngh and Pryout sength. Condiion 3 apples when and
Strength. Refer to your local s

+ Refer o the manufacturer’s pmﬂucl ierature for cleaning and installation inslructons.

+ Checking the transfer of loads nfo the

darcl

nd Pryout

the shear ACI 318 or the relevant

to Category C, D, Eumsgwen in ACI 318-08 Appendix D, Part D3.3.4

an  of anchors be limited failure. If this is NOT the case, Part
the anchor is connecting t
Gl yoing ot oag ove coresponding o ancnor orees o arater han he conrling designsrengh. Inieu o D3.34 8nd D 335,

e anchorsshll be teduclon taco por D
18-08, Part D. I G 2005 Socon 1908.1..Tis approsch contains
"Exoewms that may be applied n lieu 11553 o apcatone Iahing nom-sluctiral componens' as defined n ASCE 7. Secton
134

. ign approach
hat requires the governing

7o sernativ anchor design approach to AC| 316-08, Part D 3.3 is given in IBC 2009, Section 1908.1.9. This approach contains
“Exceptions" that may be applied in lieu of D.3.3 for applications involving *wall out-of-plane forces" as efined in ASCE 7, Equation 12.11-1
or Equation 12.14-10.

+ Itis the ity of the user when () il han hoso nofed i ACI 31608, Pat
233610 delomine Mhey o consistont it e design provslons of ACI 318-08, ASGE 7 nd e goveming g c
Selection of guon means of salisting AGI 316,08, Pt 0.3.3.5 assuries the user as cegigned ine allachmont ht the anchor
is cnnnscllng o sndrgo doctle yilding at a forco evel <= tho dosign siongins caicualod por AGI 31808, Part 0.3

Fastening meets the design criterial

ot e i iy s e it oo p!
PROFIS Anchor () 2003-2000 Hi AG FL 9404 Schaan 1 s s rogired Tradamar o it AG, Schaan

www_hilti.us
Company:

Specier: Project
Address: Sub-Project | Pos. No.
Phone | Fax | Date:

E-Mail

Profis Anchor 2.6.5
Page: 8

711812016

8 Remarks; Your Cooperation Duties

* Ay and o ikomatonand i corisine it Sofwarsconoam snely e s o il peoducls snd e based on the itnckles,formles
i's inting and assembly instructions, etc.,that must be
sttty mmphed il by he user. A fgurcs conained therain aro average fgures Rnd \nemm useapeciilests e o be onducted
orto using e eevant I8 poduct. The et o by means of ssentially on the
youpat in. Thereiore you bear errors, & e reevance of o doa 1 be
putin by you. M i leared by an expert, particularly
v regerd o Compancy wun sppicatie norms and permits, prior t using them for your specitc iacﬂny Tre Sofare senes oy as an
to d the relevance of the results or

suiubimy Tor a specilc applicaton.

+ You must take all necessary and reasonable sleps (o prevent or limit damage caused by the Software. In pariicular, you must arrange for
regular backup of programs and data and, if applicabl, carry out the updates of the Software offered by Hilti on a regular basis. If you do
not use the AutoUpdate funciion of the Software, you must ensure that you are using the current and thus up-to-date version of the Sofware
in each case by camying oul manual updates via tho Hili Websie. Hil il not b lble for consequences, such as he recovery of fost or
damaged data or dut

Ipot data and esuls s o chocked o agroomont i
PROFIS Ancho (&) 2003-2009 HIt AG FL 9404 Schaan 14

sising coniions and for pavsiiy.
o8 ogaturod Tradonarh of I AG, Schaan
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