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 11/30/2016

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 report (Smallest Results listed; for results pertaining to each curb, look at the appropriate calculations):
e Exhaust Curb (DL = 200#; COG = 53.5” From Base of Curb — Based on 17.5”x17.5”)
e Supply Curb (DL = 214#; COG = 55.5” From Base of Curb — Based on 19.5”x52.0”)
e  RTP “Roof Top Package (DL = 215# (EXHAUST) & DL = 276# (SUPPLY); COG = 43.5” From Base of Curb — Based on 19.5”x52”)
e 4” Exhaust Support Rails (DL = 318#; COG = 57” From Base of Curb; SPACING = 12” — 50” btw Rails — Based on 21” Unit)
e 6” Supply Support Rails (DL = 318#; COG = 57” From Base of Curb; SPACING = 12” — 85” btw Rails — Based on 21” Unit)

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.

Nk

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.

The structural calculations within this report are not intended to be submitted as project specific structural calculations.
However, the details shown in this report provide an acceptable engineered design to resist the anticipated worst case
seismic loading conditions per IBC 2012 & ASCE-7/10.

Engineers Design Kpproval 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. 11/30/2016

e Quantities of materials or dimensional accuracy of drawings

Digitally signed by Gustave L. Schmoll
Date: 2016.11.30 10:28:19-06'00'
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105 School Creek Trail | Luxemburg, WI 54217
(P) 920.845.1042 | (F) 920.845.1048

Project Location:

N/A, Not Applicable

CaptiveAire - Seismic Curb Analysis
Seismic Design Calculations

Prepared for:
CaptiveAire - Raleigh, NC

REI Project # R16-06-271 11/30/2016
Page: Description: Date: Revision:
EL Max Seismic (USA) 7/28/16
01-01.F | Corner of Curb in Compression 7/28/16
01.G 36in Tall Curb 7/28/16
O1.H 31in Tall Curb 7/28/16

02 Seismic Exhaust Curb 7/28/16 | 11/23/16
03 Seismic Supply Curb 7/28/16 | 11/23/16
04 Seismic RTP Curb 7/28/16 | 11/23/16
05 Seismic 4in Exhaust Support Rails 7/28/16 | 11/23/16
06 Seismic 6in Exhaust Support Rails 7/28/16 | 11/23/16
F1 0.5in Lag Bolt into SPF 7/28/16
F2 AAMA Allowables 7/28/16
F3 Kwik Bolt TZ 7/28/16

The structural calculations within this report are not intended to be submitted as project specific structural calculations.
However, the details shown in this report provide an acceptable engineered design to resist the anticipated worst case
seismic loading conditions per IBC 2012 & ASCE-7/10.

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:

Seismic Design Force for Non-Structural Components:

Max Seismic (USA)

Detail Ref.

Sheet No:

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 Soil Site Class (Assume Site Class "D" if Unknown per Section 20.1)

RC=> I Risk Category (Table 1.5-1)

MECHANICAL AND ELECTRICAL COMPONENTS

Eoof-mounted stacks, cooling and electrical towers laterally braced below their center of mass.

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:=1.0 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
fp = & 1+|2 2 = 2.27 (Ean 13.3-1 with W, Excluded)
Rp + | h
p~'p
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 =2.27

Fpmax if fp > Fpmax

fp otherwise
Fpunit = 2.27 Unfactored Unit Seismic Lateral Force
Fpvunit := 0.2-Spg = 0.45 Unfactored Unit Seismic Vettical Force
Fp = Fpunit-Wp-unit = 0.02 psi Unfactored Seismic Lateral Force

D:= Wpunit = 0.01 psi Unfactored Component Dead Loads

Seismic Design Category (SDC)

per AS CE 7 Section 11.6 SDe="E"

Design Spec. Response Acc. (% g)

Unit Forces on Component/Anchor (Load Combinations per Section 12.4.2.3)

Seismic Lateral Load Min. Seismic (Downward Vertical) Dead Load

ASD: ELhASDunit := 0.7p-Fpunit = 1.59 ELuvASDunit := 0.6 — 0.14-Spg = 0.28

LRFD:  ELhLRFDunit = p-Fpunit = 2.27 ELuvLRFDunit:= 0.9 - 0.2-Sps = 0.45

Design Response Spectrum

2
sa(P1®
1
0.5
0 0.5 1.5
P
Period (sec)

Max. Seismic (Downward Vettical) Dead L oad

EL4dvASDunit := 1.0 + 0.14Sps = 1.32

EL4vLRFDunit:= 1.2 + 0.2Sps = 1.65
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INPUTS: . . Detail Ref. Sheet No:
Corner of Curb in Compression

01
Angle || Custom j
Section Properties
M I ' ' b= Shape1 1~in =1.5in Longer Leg of Angle
11 - >
bg = Shape2 1~in =1.5in Shorter Leg of Angle
0.5 1 t= Shape3 1~in =0.06in Thickness of Angle
Ag = Shape, ,-in"2 = 0.18-in"2 Gross Area of Member
\N/ 8,1
0 N\ 7]
Coordinates of shear center with respect to the centroid
I I 1
0 05 p Xg = (Shapes’1 - 0.5~Shape3’ 1)-m =0.37in (x-axis)
Shape = Yo = (Shape7’1 - 0.5:Shape 1)-m =0.37in (y-axis)
0 1 2
Iy := Shape9 1~in"4 = 0.04-in"4 Moment of inertia about x-axis
0 "Angle" 0 0 >
1 "Depth =" 15 P ly = Shape10’ 1 -in*4 = 0.04-in"4 Moment of inertia about y-axis
2| 'Width=" 15 in.! fx := Shape,, ,-in=0.47in Radius of gyration about x-axis
3 [Thickness = 0.06 n. fy = Shape,,, ,in = 0.47in Radius of gyration about y-axis
4 [x.bar.right=" 1.103 "in" 2
rz = Shape -in = 0.3in Radius of gyration about z-axis
5 | "xbarleft=" 0.397 "in" 24,1
6 | "y.bartop=" 1.103 "in" NJ\/: Shape26 1~in"4 =0.00021-in"4 Torsional Constant
7 bar.bottom =" 0.397 "in’ Cw = Shape,,g ,-in"6 = 0.00004-in"6  Warping Constant
8 "Area " 0.1764 "inA2"
9 o 0.03975 "nAg" Material Properties
G = 11200-ksi Shear Modulus of Elasticity
10 Ly: 0.03975 in*4 E = 29000-ksi Modulus of Elasticity
11 "ALPHA " 0.7854 "rad." Fy = 30000-psi Yield Strength
12 "lz:" 0.01595 "inA4"
Column Parameters
Wy woAgN
13 Iw: 0.06356 in*4 L = 36in Length of Column
14| "Sx.Top:" 0.03605 "inA3" Kx= 1.0 Effective length factor for torsional buckling about x-axis
15 "S x.Bot " 0.10005 "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:" 0.03605 "inA3"
17 "S.y.left:" 0.10005 "inA3"
18| "S.zheal " 0.02838 "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:" 0.02947 "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 : 0.05992 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 0.05992 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:" 0.47472
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 through 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"

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

Corner of Curb in Compression 01 A

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
(KL/r):= (K-L) + r=119.73

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
() When ( <" ,80] ="75.83 <80 .". PASS"
x

L
(KLIr)(E5-1) = 72 + 0.75-— = 128.88

..................................................................................................................................................... (E5-1)
x
L
USE(ES-1)1= — S80 =1 i — "TRUE"
x
" L
(i) When ( > ,80] ="75.83 <80 ... lFAILI!""
x
) L
(KL/r)(E5-2) = m|n(32 +1.25-— ,200] = 128,70 e e e e e e e e e e e (E5-2)
x
L
USE(ES-2)1= — >80 =0 i e — "FALSE"
x
(KL/r)(E5-a) = (KL/N)(ES5-1)-USE(E5-1) + (KL/M)(E5-2)- USE(E5-2) = 128.88 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; =113.74 .

0.95-L

=128.88 ......... (K*L/r) After Modification #2
Iz

S

2
b b
(KL/r)(E5-a) = max| (KL/r)(E5-a) + |:(b| < 1.7) A (Connection = "SHORT" ):| 4. [bl\J -111,
s

USE(KL/r).(ES-a) [l =L T T= Yo 110 T - S O J 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] ="75.83 > 75 .". IFAILI"

x
L
(KLIY(ES-3) 1= B0 4 0.8 = 12067 crreseccooeveeereses oo (E5-3)
x
L
USE(E5-3)1= = S B0 =11 s — "TRUE"
x
RICE 105 School Creek Trail | Project Description: Job Nox R16-06-271
Luxemburg, W1 54217 Engineer: KML Sheet No: 01A
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AISC 360'10 - CHAPTER E Corner of Curb in Compression Detall Ref. | Sheet No

01B

L
(i) When "( > ,75] ="75.83 >75 .". PASS"

x
) L
(KL/r)(E5-4) = m|n(45 +— ,200] 0 5 T OO P RPN (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) = 120.67 oovoiniiiiiiiiiiiiiiiiiiiiiiii (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=98.18 .

by bi 0.82.L
(KL/r)(E5-bY := max| (KL/r)(E5-b) + |:(b < 1.7) A (Connection = "SHORT" ):| 6- [b] -111, =120.67 ...o..... (K*L/r) After Modification #2
s s z
USE(KL/r).(ES-b) 1= B -Gt 0N = D = 1 e e e n e — "TRUE"
Thus:
(KL/r)(E5) == USE(KL/r).(E5-a) (KL/r)(E5-a) + USE(KL/r).(E5-b) (KL/IN(ES-b) = 120.67 +oooiviiiiiiiiiiii (K*L/r) After Section E5
(KL/r)(E5) = 120.67
KL/r := (KL/r)(E5)-(Connection = "SHORT" v Connection = "LONG" ) + (KL/r)-(Connection = "CENTRE") = 120.67 Slendemess Ratio
b= max(bs,b|) = 1.5in
t=0.06in
b E .
USE (Section-E3) = - " n ,"<",0.45. T "25 >13.99 .. IFAILI" W/O SLENDER ELEMENTS (Flexural Buckling)
y
USE (Section-E4) = - (? > ,20) ="25>20 .". PASS" W/O SLENDER ELEMENTS (Torsional Buckling) (per 14th Edition)
b E
USE(Section-E7) = " n ,">",0.45. T "25>13.99 .. PASS" SLENDER ELEMENTS
y

E3, FLEXURAL BUCKLING OF MEMBERS WITHOUT SLENDER ELEMENTS

This section applies to compression members with compact and non-compact sections, as defined in Sectio n B4, for uniformly compressed elements

Given:
2.
Fe(E3-4) = TE 19656.92psi ... Elastic critical bUCKIING SIrESS ... (E3-4)
KL/r
Then:
E
(a) When "[KL/r ,"<",4.71- ] ="120.67 < 146.44 .". PASS"
Y
Fy+F .
For(E3-2) = |:0.658( yre(Es 4))J-Fy 2 158B8.03PSI ++-vreveereeseuetetses et st et et et et eeeas et et £ ee e ee e e S es ek eas et s ees ek eh st e ee et (E3-2)
E
USE(E3-2) == (KLIr) < 4.71. v OSSPSR — "TRUE"
y
RI CE 105 School Creek Trail | Proiect Description: Job No: R16-06-271
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AISC 360'10 - CHAPTER E Corner of Curb in Compression Dotail Ref. | Sheet o

01C
E
(b) When "[KL/r ">, 471 F\J ="120.67 < 146.44 .". IFAILII"
y

Fcr(E3-3) = O.877-Fe(E3-4) 472 1< R 7« T USRS (E3-3)
E
USE(E3-3) =KL/r >4.71. F— T TP — "FALSE"
y
Therefore:
Fer(E3-1) := USE(E3-2)-Fer(E3-2) + USE(E3-3)-Fer(E3-3) = 15838.03PSi -rvvvvvvieviiieieicc Flexural Buckling Stress
Thus:
The nominal compressive strength, Pp, shall be determined based on the limit state of flexural buckling
PR(E3-1) 1= FOr(E3-1)'Ag = 2793.83IDF  cooeeee s (E3-1)
USE(Section-ES) 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 2 x+1
(r0> =Xo +VYo + o Dy 47211 NPT (E4-7)
Xo *+Yo
H=1- 083 et ettt (E4-8)
A —\2
o)
112 E
Fox =~ ZBIOBETPS L (E4-9)
r
(KL/r-j
x
-E
Fey = “72 SUABOOBETPSI oo e oo s e sttt (E4-10)
r
(KL/r-j
ry
Fez:= 5 G g = TBTBBBADST (E4-11)
[(KLIr)-()] 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:
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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 - 0.85in
Fex Fey Fez 2 Fey X02 2 Fex y02

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

-4.5 x 101 3
4236296635.06

-98396.07
0.63

15883.43
polyroots(C(E4-6)) = | 48995.57
92325.6

C(E4-6) = (E4-6)(_x) coeffs, x —

Fe(E4-b) = psi-min(polyroots(C(E4-6))) = 15883.43 psi

E
E3(a) When '{KL/r <", 471 Fj ="120.67 < 146.44 .". PASS"
Y

Fy+F -
Fer.(E4-b).(E3-2) = |:0.658( y-re(E4 b)):|~Fy = 13607.98 psi

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

E
E3(b) When '{KL/r ">, 471 Fj ="120.67 < 146.44 .". IFAIL!I"
Y

Fer.(E4-b).(E3-3) == 0.877-Fg(E4-b) = 13929.77 psi

E

USE(E4-b).(E3-3) = KL/r > 4.71- T [0 U U PO T PO URET T PURRRRPUI — "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) = 13607.98psi o 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) = Fcr.(E4-b)-Ag = 2400.451bf

USE (Section-E4) = 1

USE (Section-E4)-Pn(E4-1) = 2400.45Ibf
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 ="25>13.99 ... IIFAILI"
y

Qs(E7-10):=1.0=1

....................................................................................................................................................... (E7-10)
USE = E <0.45 E =0 "FALSE"
(E7-10) = ;<045 Ry OO P RO -
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AISC 360-10 - CHAPTER E Corner of Curb in Compression Detall Ref Shg:tsa

b E b E
(i) When "[t ,">",0.45- Fj ="25>13.99 .". PASS" AND H[t ,"<",0.91- Fj ="25<28.29 .". PASS"
Y y

b) | Fy
Qs(E7-11) = 1.34 - 0.76- T ES L0 TSP

b E b E
USE(E7-11) 1= — > 0.45: | — A — <091 | = =1 oo - "TRUE"
b E
(iii) When " n ,">",0.91- e "25<28.29 .. NFAILI"
y

0.53-E
Q(E7-12) =~ = 082 e (E7-12)
2
F [Ej
Vit
b
USE(E7-12) 5=+ 2 0.91- | - =0 oo — "FALSE"
t Fy
Therefore:
Qs (1c) = Qs(E7-10)-USE(E7-10) + Qs(E7-11)-USE(E7-11) + Qg(E7-12)-USE(E7-12) = 0.73 -.eeev. Reduction Factor For Unstiffened Elements
Thus:
Qs:= Qs.(10) = 0:73 e Slender Unstiffened Elements
Q:=Qg=0.73 i User Note: For cross sections composed of only unstiffened slender elements; Q = Qs

Proceeding With:
Fe(E7) = Fe(E3-4) = 19656.92psi

Q=0.73
Then:
E
(a) When "[KL/r <" ,4.71. QF) ="120.67 < 171.52 .. PASS"
Ty
Q-Fy)+F
Fer(E7-2) = Q-[o.ess[( y) e(E7)]J~Fy B T4 A0 <Y Y ORI (E7-2)
E
USE(E7-2) 1= KLIM SA71- | o =1 b — "TRUE"
Q-Fy
E
(b) When "[KL/r "> 471 QFJ ="120.67 <171.52 .. IFAILI"
Ty
Fer(E7-3) 1= 0.877-Fg(E7) = 1723012081 orruiieee e (E7-3)
E
USE(E7-3) 1= KLIT > 471 | o =0 e — "FALSE"
Q-Fy
Therefore:
Fer.(E7) = USE(E7-2) Fer(E7-2) + USE(E7-3) Fer(E7-3) = 13727.03PSI ovvvvieciiiicici Flexural Buckling Stress

Thus:

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

PR(E7-1) 1= FOr(E7)AG = 242145IDF oo (E7-1)
USE(SECHON-E7) =1 e — "TRUE"
USE (Section-E7)-Pn(E7-1) = 2421.451bf
RI CE 105 School Creek Trail | Proiect Description: Job No: R16-06-271
— éﬁxemb(‘;%m 55‘%1; CabtiveAire Engineer:  KML | Sheet No: 01E
one: - - -
ENGINEERING Fax: (920)845-1048 Seismic%urb Analvsis Date: 7/22/16 |Rev:
Template: REI-MC-8737 www.riee-inc.com y Chk By: Date:




A i Detail Ref. Sheet No:
AISC 360-10 - CHAPTER E Corner of Curb in Compression o1 F
E1, GENERAL PROVISIONS
0 P 7 2SSO ASD
Y < TSRO 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=25 045/ E + Fy = 13.99 KL/r = 120.67
E3, FLEXURAL BUCKLING OF MEMBERS WITHOUT SLENDER ELEMENTS
Pn(E3-1) = 2793.83Ibf b =
bool(USE (Section-E3)) = "FALSE" "[t ,"<",0.45. F) ="25>13.99 .. IFAILII"
y

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

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

Pn(E4-1) = 2400.451bf
bool( USE(Section-E4)) = "TRUE"
USE (Section-E4)-Pn(E4-1) = 2400.451bf

E7, MEMBERS WITH SLENDER ELEMENTS

"(b +t,">",20) ="25 >20 .". PASS"

Pn(E7-1) = 2421.451bf
bool( USE(Section-E7)) = "TRUE"
USE (Section-E7)-Pn(E7-1) = 2421.45Ibf

b E
"I —,">",045- | — | ="25>13.99 .". PASS"
t Fy

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.

Pn := minPositiveNotZero| | USE(Section-E4)-Pn(E4-1)

Pn*d.c = dc-Pn = 2160.41bf

PniQe.c = Pn + Q¢ = 1437.391bf

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

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

+ Ibf|-Ibf = 2400.45Ibf

................................................ No

minal Compressive Strength

Design Compressive Strength

Allowable Compressive Strength
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INPUTS:

36in Tall Curb

Detail Ref. Sheet No:
01.G

b=1:in

t=0.06-in

K= 0.50 Effective length factor for torsional buckling
L = 36-in Length of Column

E = 29000-ksi
Fy = 33 ksi

E2 EFFECTIVE LENGTH

Ag = b-t=0.06-in"2 Gross Area of Member

ly = b-t3 +12= 0.000018in4

ry:=./ |y+Ag =0.02in

KL/r == (K-L) + ry = 1039.23

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

Fe(E3-4) = mE L 265.02psi Elastic critical buckling stress

.......................................................................................................... (E3-4)
KL/r
Then:
E
(a) When "[KL/r <", 471 F] ="1039.23 > 139.62 .". lIFAIL!!"
y
Fy+F -
For(E3-2) = [0,658( yre(Es 4)):|»Fy 2 OPST eoemeeeeee e (E3-2)
E
USE(E3.2) = (KL/r) < 4.71- F S 0 R — "FALSE"
y
E
(b) When “(KL/r S, 471 Fj ="1039.23 > 139.62 .". PASS"
y
FCr(E3-3)i= 0.877-Fg(E3-4) = 2B2.42DST +-vvitireieiiet et (E3-3)
E
USE(E3.3) = KL/r > 4.71- F T T — "TRUE"
y
Therefore:
FCI’(E3-1) = USE(E3-2)'FCI'(E3-2) + USE(E3-3)'FCI'(E3-3) = 2824281 1eeiieieee e Flexural Buckling Stress
Thus:
The nominal compressive strength, Pp, shall be determined based on the limit state of flexural buckling
PR(EB-1) 1= For(E3-1)Ag = 18.95IDF oo (E3-1)
E1, GENERAL PROVISIONS
LT OSSR ASD
LTSI 15 OO LRFD

Pn := Pn(E3-1) = 13.95Ibf
Pn*(b_c = (i)c-Pn = 12.55Ibf

Pn/.c = Pn + Q¢ = 8.35Ibf-/ inch

Nominal Compressive Strength
Design Compressive Strength

Allowable Compressive Strength

RI C E 105 School Creek Trail | Proiect Description: Job No: R16-06-271
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INPUTS:

b=1n
t=0.06-in
K=05

L =31in

E = 29000-ksi
Fy = 33ksi

E2, EFFECTIVE LENGTH

31in Tall Curb

Detail Ref. Sheet No:

01.H

Effective length factor for torsional buckling
Length of Column

Ag =bt=

ly:= b~t3 +12= 0.000018in4

0.06-in"2

ty:=[ly + Ag = 0.02in

KUr = (K-L) + ry = 894.89

Gross Area of Memb er

E3, FLEXURAL BUCKLING OF MEMBERS WITHOUT SLENDER ELEMENTS

This section applies to compression members with compact and non-compact sections, as defined in Sectio n B4, for uniformly compressed elements

Given:
2
T - .
Fe(E3-4) = — = 357.4psi
KL/r
Then:

Elastic critical buckling stress

E
(a) When "[KL/r <" L4711 F] ="894.89 > 139.62 .". IFAILII"
y

Fy+F ~ B
Fer(E3-2):= [0-658( ye(Es 4))J'Fy ~543x10 psi

E
USE(E3-2) = (KLIr) < 4.71 /? -0
y

E
(b) When "(KL/r ">t L4711 Fj ="894.89 > 139.62 .". PASS"
y

Fer(E3-3) = 0.877-Fg(E3-4) = 313.44 psi

E
USE(E3-3) = KL/r > 4.71- o =1
y

Therefore:

Fer(E3-1) = USE(E3-2)-Fer(E3-2) + USE(E3-3)-Fer(E3-3) = 313.44 psi

Thus:

The nominal compressive strength, Pp, shall be determined based on the limit state of flexural buckling

Pn(E3-1) = For(E3-1)Ag = 18.811bf

E1, GENERAL PROVISIONS

Qc=1.67

dc = 0.90

Pn = Pn(E3-1) = 18.81Ibf

Pn*(b_c = (i)(;'Pn = 16.93Ibf

Pn/Q.c = Pn + Q¢ = 11.261bf-/ inch

Nominal Compressive Strength

Design Compressive Strength

................................................................................................................... Allowable Compressive Strength
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Inputs: _
. Seismic Exhaust Curb Detail Ref

Seismic Parameters

Sheet No:
02

Fph.max = 1.59-9 Maximum Lateral Seismic
Fpv.max = 1.32-9 Maximum Ve rtical Seismic (with DL) Curb Dimensions
Fpv.min = 0.28-g Minimum Vertical Seismic (with DL) Hmax = 36-in Max Height of Curb
teurb = 0.06-in  Thickness of Curb
Washer Parameters

tp|ate = 0.250:in

"UNIT" "A (in)" "B (in)"

Lplate — 3.000:in "17.5 X 17.5" 17.5 17.5
"23.0 x 23.0" 23 23
CURBS =
Anchor Parameters AKDUAND 26.5 26.5
dia = 0.500-in "31.6x31.5" 315 31.5
"Substrate" "Tension [Ibf]" "Shear [Ibf]" "spa [in]" "385x38.5" 385 385
"Concrete [1/2" Kwik Bolt TZ]" 731 179 6 " "
ANCHORAGE = [ ] 42.5 x 42.5 42.5 425
"Steel Deck [1/2" Thru Bolt]" 5000 1400 15
"Wood Deck [1/2" Lag]" 410 30 4
Curb Performance
Pn/Q.c = 1437Ibf  Allowable Compressive Strength on Comer of Curb (per Sht 01.F)
‘ ‘ Curbs are built in the following way.
o o o K N .
*Metal is .060" Aluminized Sheet Metal
o] o]
— — *All seams are welded.
*Top flange is 1.00" wide.
*Bottom flange is 3.00" wide
eYield Strength = 33 ksi or Better
1© °  DIM'B
o | B
o 2] Lo
1.500" i
Centered Along Flange Max Spacing
From Curb Edge
—— DIM A ——————
36"
Maximum
T T T
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Calc's Con't:

Pc.max = Pn/Q.c -((2-Sides)) = 2874 Ibf
Swk.plate = |-p|ate'tplate2 +6=003in°
Fb_wk = 0.75-Fy = 24750 psi

Mmax := Swk.plate'Fb_wk = 773.44in-Ibf

Pmax.plate = Mmax + (0.5-Lp|ate) = 515.63 Ibf

Seismic Exhaust Curb

Detail Ref.

Sheet No:
02A

tpory = [[0.5-Lplate + 0.85~(0.5-Lp|ate)] + [0.85~(0.5-Lp|ate) =218
Increased Force Due to Prying

Pp := 0.9-Fy-tour-dia = 891 Ibf

Allowable Bearing Force

M:= |FANS' « ("Overturning (Ibfin)" "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
i,A
L « CURBS, _-in
i,B
y1 < min(W,L) + Hmax
widthl « W F.pv.min * DL
x1 <« 0.5-width1
) ) F.ph.max *|DL
min(W,L) +in .
Pp.max < | 'mult2vektor | floor - +1,'mid(ANCHORAGE, 1) |-Ibf | + tpry
'mid(ANCHORAGE, 3)
DL « min[ min(P¢.max. Pb.max)Width1 + (Fph.max-y1 — Fpv.min-x1),[Pr/.c -(4-Comers)] + Fpy.ma: vl
FANS'i 1< DL =+ Ibm 1
FANS', , < x{ +in —x
i, A
FANS'i’3 <~ yq1+in C.all
FANS'L4 « DL-Fph.max + Ibf
FANS'i 5 “«— FANS‘i 0~ ((width1 +in))
FANS' o« max[FANS'i’ 5 © (‘id(ANCHORAGE , 1) + tpry)J
width2 « L
x2 « 0.5-width2
FANS', < DL~(th.maX~y1 - va_min~x2) + (width2:Ibf)
FANS', g ¢ ceil[max[FANS'ij + (‘mid(ANCHORAGE , 1) + tpry)ﬂ
(0
return augment\CURBS = ,FANS'
"UNIT"  "Overturning (Ibfin)" "max DL (Ib)" "x1(in)" "y1(in)" "V.tot (Ibf)" "T.tot (Ibf) (B)" "#pl. (B)" "T.tot (Ibf) (A)" "#pl. (A)"
"17.5x17.5" 16483.11 199.52 8.75 53.5 317.23 941.89 5 941.89 5
"19.5 x 19.5" 18366.89 214.78 9.75 55.5 341.5 941.89 5 941.89 5
M "23.0 x 23.0" 25996.22 286.97 11.5 59 456.28 1130.27 6 1130.27 6
- "26.5 x 26.5" 34944.19 365.28 13.25 62.5 580.79 1318.65 7 1318.65 7
"31.5x31.5" 47471.35 461.27 15.75 67.5 733.42 1507.03 8 1507.03 8
"38.5 x 38.5" 72525.68 641.45 19.25 74.5 1019.91 1883.78 10 1883.78 10
"42.5 x 42.5" 88066.89 740.9 21.25 78.5 1178.03 2072.16 11 2072.16 11
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°]

o]

_J/

Centered Along Flange

r——— DIM ‘A —————— =

. . Detail Ref. Sheet No:
Seismic Exhaust Curb
02B
---—-————- Fasteners —-—-——
E "UNIT"  "A(in)" "B (in)" "maxDL (Ib)" "Side (A)" "Side (B)" "Total"
| © | \ "75x17.5" 175 17.5 199.52 5 5 20
"195x19.5" 195  19.5 21478 5 5 20
|| |m23.0x230" 23 23 286.97 6 6 24
| © ] |"265x265" 265 265 365.28 7 7 28
"315x31.5" 315 315 461.27 8 8 32
DIM'B'l |v3g5x385" 385 385 641.45 10 10 40
= "42.5x 425" 425 425 740.9 11 11 44
o |
[
|
‘>‘ ~—_—- 1.500"
Max Spacing

From Curb Edge

ﬁ

36"
Maximum

NOTE:

Number of Fasteners Varies By

Unit Size (See Table Above)

Adjust Spacing As Required.

Do Not Place Anchors Closer
Then the MIN Spacing Shown

(Varies by Anchor Type)

Use 1/2" Dia S.S. Lag Bolts as Shown
Minimum Fastener Yield Strength; Fy = 45,000 psi

Min. Penetration = 2.44" MIN [Predrill Holes]
Min. Thread Engagement = 1.75" MIN

~ WOOoD ~

Substrate: SPF (G = 0.42 MIN)

Spacing = 4" MIN
Edge Distance = 2" MIN
End Distance = 2" MIN

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

Min Thread Engagement = 0.375"

~ STEEL ~

Substrate: MIN Fy = 36 ksi

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

~ INSTALL PER MANUFACTURES RECOMMENDATIONS ~

~ CONCRETE ~

12" Edge Distance MIN
6" Spacing MIN
Eff. Embedment = 3.250"
Install Depth = 3.625"
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Inputs: o Detail Ref. | Sheet No:
Seismic Supply Curb
Seismic Parameters 03
Fph.max = 1.59-g Maximum Lateral Seismic
Fpv.max = 1.32-g Maximum Vertical Seismic (with DL) Curb Dimensions
Fpv.min = 0.28-g Minimum Vertical Seismic with DL) Hmax = 36-in  Max Height of Curb
teurb = 0.06-in  Thickness of Curb
Washer Parameters "UNIT" "A (in)" "B (in)"
tplate = 0.250-in "19.5 x 52" 19.5 52
L = 3.000:in
plate " "
Fy = 33ksi 21 x 71 21 71
"31x79" 31 79
"35 x 84" 35 84
Anchor Parameters CURBS =
dia = 0.500-in 21 x2 21 21
"Substrate" "Tension [Ibf]" "Shear [Ibf]" "Spa (in)" 31x31 3 3
ANEHEGEE "Concrete [1/2" Kwik Bolt TZ]" 731 179 6 35x35 % %
| "Steel Deck [1/2" Thru Bolt]" 5000 1400 15 42x42 42 42
"Wood Deck [1/2" Zinc Lag]" 410 30 4 S2.75x52.75" 52.15  52.78

Curb Performance
Pn/Q.c = 1437-Ibf

Center Bolts along
Flange. Space Bolts
equidistant along flange.

|
'
3

Centered
Along Flange
Foll
o] [4]
1.500"
Max Spacing
From Curb Edge 1.500"
Max Spacing

From Curb Edge

J

36"
Maximum

’—— DIM ‘A’ *—1

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

Curbs are built in the following way.

*Metal is .060" Aluminized Sheet Metal
*All seams are welded.

*Top flange is 1.00" wide.

*Bottom flange is 3.00" wide

eYield Strength = 33 ksi or Better

105 School Creek Trail | Project Description:
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Calc's Con't:

Seismic Supply Curb

Detail Ref. Sheet No:

03 A

Pc.max := Pn/Q.c -[(2)-Sides] = 2874 1bf Max Force - 1 Side of Unit

Swk.plate = |-p|ate'tplate2 +6=003in°
Fb_wk = 0.75-Fy = 24750psi

Mmax := Swk.plate'Fb_wk = 773.44in-Ibf
Pmax.plate = Mmax + (0.5-Lplate) = 515.63 Ibf

Pb = 0.9-Fy-tcurb-dia = 891 Ibf Allowable Bearing Force

tory = [[0.5-Lplate + 0.85~(0.5-Lp|ate)] + [0.85~(0.5-Lp|ate) =218
Increased Force Due to Prying

M:= |FANS' « ("Overturning (Ibfin)" "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« CURBSi’A-in
L« CURBSi’B~in
y1 < min(W,L) + Hmax
width1 « W F.pv.min * DL
x1 <« 0.5-width1
) ) F.ph.max *|DL
Pp.max < (‘mu|t2vektor (ﬂoor(' - min(W.L) = in j + 1,'mid(ANCHORAGE,1)j~Ibfj + tpry
mid(ANCHORAGE, 3)
DL « min{ min(Pc.max. Pb.max)-width1 + (Fph.max-y1 = Fpv.min-x1).[ Pr/.c -(4-Corners)] + Fpy.ma; vl
FANS',  « (Fph.max-DL-y1 — Fpy.min-DL-x1)  (Ibf-in)
FANS, ; ¢ DL+ lbm L
FANS', , < x{ +in X1
> A
FANS'i’3 <~ yq1+in C.all
FANS; , < DL-Fph.max + Iof
FANS', 5 < FANS'  + ((width1 + in))
FANS' o« max[FANS'i’ 5 © (‘id(ANCHORAGE , 1) + tpry)J
width2 « L
x2 « 0.5-width2
FANS'i,7 « DL~(th.maX~y1 - va_min~x2) + (width2:Ibf)
FANS', g ¢ ceil[max[FANS'ij + (‘mid(ANCHORAGE , 1) + tpry)ﬂ
return augment(CURBS<0> ,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)"
"19.5 x 52" 18366.89 214.78 9.75 55.5 341.5 941.89 5 334.42 2
"21 x 71" 23735.68 270.68 10.5 57 430.38 1130.27 6 307.62 2
"31x 79" 46717.84 45717 15.5 67 726.89 1507.03 8 552.48 3
M= "35 x 84" 59339.19 549.49 17.5 71 873.69 1695.41 9 661.54 4
"21 x 21" 23735.68 270.68 10.5 57 430.38 1130.27 6 1130.27 6
"31 x 31" 46717.84 45717 15.5 67 726.89 1507.03 8 1507.03 8
"35 x 35" 59339.19 549.49 17.5 71 873.69 1695.41 9 1695.41 9
"42 x 42" 87030.81 736.68 21 78 1171.31 2072.16 11 2072.16 11
"52.75 x 52.75" 139117.43 1040.31 26.38 88.75 1654.09 2637.3 14 2637.3 14
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. . Detail Ref. Sheet No:
Seismic Supply Curb
03B
ENERIC DRAWING - NOT TO SCALE IV ——
G c G-NO 0 SC. "UNIT" "A (in)" "B (in)" "max DL (Ib)" "Side (A)" "Side (B)" "Total"
Number Of Brackets Will Vary Per Unit Size
"19.5 x 52" 19.5 52 214.78 2 5 14
el L] L] 21 x 71" 21 71 270.68 2 6 16
"31 x79" 31 79 45717 3 8 22
i "35 x 84" 35 84 549.49 4 9 26
L || - "21 x 21" 21 21 270.68 6 6 24
f— B "31 x 31" 31 31 457 .17 8 8 32
"35 x 35" 35 35 549.49 9 9 36
o e bots "42 x 42" 2 a2 736.68 11 11 44
equidistant along flange. | ] DIM'B' 0 "
52.75 x 52.75 52.75 52.75 1040.31 14 14 56
Centered
Along ch7
) J 7] Kl Lo
1.500
Max Spacing
From Curb Edge 1.500" |
Max Spacing
From Curb Edge
% DIM ‘A’ —ﬂ
36"
Maximum
I I I
NOTE: ~ WOOD ~
Number of Fasteners Varies By Use 1/2" Dia, Zinc Lag Bolts as Shown
Unit Size (See Table Above) Minimum Fastener Yield Strength; Fy = 45,000 psi
Substrate: SPF (G = 0.42 MIN)
: : : Min. Penetration = 2.44" MIN [Predrill Holes]
gdjll'l\lSt SFﬁacmgAAshRqullred. Min. Thread Engagement = 1.75" MIN
0 Not Place Anc QFS oser Spacing = 4" MIN
Then the MIN Spacing Shown Edge Distance = 2" MIN
(Varies by Anchor Type) 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 ~
RI CE 105 School Creek Trail | Proiect Description: Job No: R16-06-271
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Inputs:

Seismic Parameters
Fph.max = 1.59-9
Fpv.max = 1.32-9
Fpv.min = 0.28-g

Maximum Lateral Seismic

Seismic RTP Curb

Detail Ref. Sheet No:

04

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

Global

Leff=6-in  Effective Length

Curb Dimensions

H = 36-i Max Height of Curb
Washer Parameters e . ) <
teurb = 0.06-in  Thickness of Curb
t late = 0.250-in .
s ) Gap = 14-in Gap btw Supply & Exhaust
Lp|ate = 3.000:in
Fy = 33-ksi
Anchor Parameters "UNIT" "A (i) "B (in)" "C (in)"
SO "95~52" 195 195 52
"Substrate" "Tension [Ibf]" "Shear [Ibf]" "Spa [in]" 91~ 7" 21 21 71
ARG o Concrete [1/2" Kwik Bolt TZ] 731 179 6 131 ~7Q" 31 31 79
"Steel Deck [1/2" Thru Bolt]" 5000 1400 1.5 CURBS =| "35-~84" 35 35 84
"Wood Deck [1/2" Lag]" 410 30 4 191~ 29" 21 21 21
Curb Performance "31 ~31" 31 31 31
Pn/Q.c = 1437-Ibf Allowable Compressive Strength on Corner of Curb (per Sht 01.F) "35 ~35" 35 35 35
Pn/Q.c 36in = 8.35-pli Allowable Compressive Strength on Corner of Curb (per Sht 01.G) "42 ~42" 42 42 42

Pn/e2.c_31in = 11.26-pli

Allowable Compressive Strength on Corner of Curb (per Sht 01.H)

o] o] [

7
I

B
ey

— DI|M 'B' —==—

Curbs are built in the following way.

*Metal is .060" Aluminized Sheet Metal
*All seams are welded.

*Top flange is 1.00" wide.

*Bottom flange is 3.00" wide

REINFORCE CURB WITH
1.5"%1.5"x0.125" ANGLE

Attach Angle to
Curb With 1" Long,
1/8" Thk Welds

Every 4" O.C.
Ft = 70ksi MIN

Exhaust Porﬂonj

- || Center Bolfs alopg, = 33 ks ry
|°] 1° ]| Flﬂngn Spoce
Bolts equidistant
along flange.
] =]
Z 5
!

1.500"
Max Spacing
From Curb Edge

Centered Along Flange

~=— DIM ‘A’
14"

\ Typical

eYield Strength = 33 ksi or Better

-~ DIM'C' ——————=

/Supply Portion is insulated.

REINFORCE CURB WITH

1.5"x1.5"x0.125" ANGLE
Fy = 33 KslI

Attach Angle to
Curb With 1" Long,
1/8" Thk Welds

Every 4" O.C.
Ft = 70ksi MIN

Reinforce Curb
With Angle (4) Places.

1.5"X 1.5" X .125 Thick - 34" Tall Max.
1" Long Welds on 4" Centers Along
The Length Of The Angle, Both Sides.

3" Nominal
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Calc's Con't:

Seismic RTP Curb

Detail Ref. Sheet No:

04 A

2 .3
Swk.plate == Lplate'tplate + 6 = 0.03in
Fb_wk:= 0.75-Fy = 24750 psi
Mmax:= Swk.plate:Fb_wk = 773.44in-Ibf
Pmax.plate := Mmax + (0-5-Lp|ate) =515.63 Ibf

Pb = 0.9-Fy-tcurb-dia = 891 Ibf Allowable Bearing Force

tpry = [[0.5-Lplate + 0.85~(0.5-Lp|ate)] + [0.85~(0.5-Lp|ate) =218
Increased Force Due to Prying

"UNIT"  "Overturning (Ibf*in)" "max DL (Ib)" "x1 (in)* "y1(in)" "V.tot (Ibf)" "T.tot (Ibf) (A)" "#pl. (A)" "T.tot (Ibf) (B)" "#pl. (B)"
"19.5 ~ 52" 18366.89 214.78 9.75 55.5 341.5 941.89 5 941.89 5
"21~71" 23735.68 270.68 10.5 57 430.38 1130.27 6 1130.27 6
"31 ~79" 46717.84 45717 15.5 67 726.89 1507.03 8 1507.03 8
M1=| "35~84" 59339.19 549.49 17.5 7 873.69 1695.41 9 1695.41 9
"21~ 21" 23735.68 270.68 10.5 57 430.38 1130.27 6 1130.27 6
"31 ~31" 46717.84 45717 15.5 67 726.89 1507.03 8 1507.03 8
"35 ~35" 59339.19 549.49 17.5 71 873.69 1695.41 9 1695.41 9
"42 ~42" 87030.81 736.68 21 78 1171.31 2072.16 11 2072.16 11
"UNIT"  "Overturning (Ibf*in)" "max DL (Ib)" "x1 (in)* "y1 (in)" "V.tot (Ibf)" "T.tot (Ibf) (C)* "#pl. (C)" "T.tot (Ibf) (B)" "#pl. (B)"
"19.5 ~ 52" 18366.89 276.46 9.75 43.5 439.58 941.89 5 329.02 2
"21~71" 23735.68 345.95 10.5 45 550.06 1130.27 6 300.2 2
"31 ~79" 46717.84 562.12 15.5 55 893.77 1507.03 8 543.55 3
M2 =| "35~84" 59339.19 667.41 17.5 59 1061.18 1695.41 9 651.91 4
"21~ 21" 23735.68 345.95 10.5 45 550.06 1130.27 6 1130.27 7
"31 ~31" 46717.84 562.12 15.5 55 893.77 1507.03 8 1507.03 8
"35 ~35" 59339.19 667.41 17.5 59 1061.18 1695.41 9 1695.41 9
"42 ~42" 87030.81 878.57 21 66 1396.92 2072.16 11 2072.16 11
-------- Dimensions -—--—--  — Weight - -——-— Number of Brackets ---—---
"UNIT"  "A(in)" "B (in)" "C(in)" "maxDL (Ib)" "Side (B)" "Side (A)" "Total"
"19.56~52" 195 19.5 52 214.78 5 5 20
"21~71" 21 21 71 270.68 6 6 24
"31 ~79" 31 31 79 45717 8 8 32
EXHAUST =| "35~84" 35 35 84 549.49 9 9 36
"21~ 21" 21 21 21 270.68 6 6 24 F.ov.min * DL
"31 ~31" 31 31 31 45717 8 8 32 _
"35~35" 35 35 35 549.49 9 9 36 oy FehmacpL
"42 ~42" 42 42 42 736.68 11 11 44
vyl
-------- Dimensions -—--—-- — Weight -~ —-—— Number of Brackets ---—---
"UNIT"  "A(n)" "B(in)" "C(in)" "maxDL (Ib)" "Side (B)" "Side (C)" "Total"
"19.56~52" 195 19.5 52 276.46 2 5 14
21-71 21 21 T 345.95 2 6 16 Ay — ] -
"31 ~79" 31 31 79 562.12 3 8 22 A y
SUPPLY =| "35~84" 35 35 84 667.41 4 9 26 C.all
"21~ 21" 21 21 21 345.95 7 6 26
"31 ~31" 31 31 31 562.12 8 8 32
"35 ~35" 35 35 35 667.41 9 9 36
"42 ~42" 42 42 42 878.57 11 11 44
RI CE 1L (L)Ji :;Eﬁ?l C\,r\zeg4£r137" Project Description: Job .No: . R1 6-06-2.71
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. . Detail Ref. Sheet No:
Seismic RTP Curb
04 B
NOTE: ———— Dimensions ———— — Weight — ——— Number of Brackets -———
Number of Fasteners Varies "UNIT"  "A(in)" "B (in)" "C(in)" "max DL (Ib)" "Side (B)" "Side (A)" "Total"
By Unit Size (See Table) "19.5~52" 195 195 52 214.78 5 5 20
. . . "21~71" 21 21 71 270.68 6 6 24
Adjust Spacing As Required. . a1 a1 2 45717 . o .
Do Not Place Anchors Closer :
Then the N”N Spacing Shown EXHAUST = )"35 ~84" 35 35 84 549.49 9 9 36
(Varies by Anchor Type) "21~ 21" 21 21 21 270.68 6 6 24
"31 ~31" 31 31 31 45717 8 8 32
"35 ~35" 35 35 35 549.49 9 9 36
"42 ~42" 42 42 42 736.68 11 11 44
-——- Dimensions ——--- -— Weight - —— Number of Brackets ---—--
GENERIC DRAWING - NOT/TO|SCALE "UNIT"  "A(in)" "B (in)" "C (i) "max DL (Ib)" "Side (B)" "Side (C)" "Total"
Number Of Brackets Will Vary erUnit Size "19.5 ~ 52" 19.5 19.5 52 276.46 2 5 14
= "21~71" 21 21 71 345.95 2 6 16
2 2 "31 ~79" 31 31 79 562.12 3 8 22
SUPPLY = [) "35 ~84" 35 35 84 667.41 4 9 26
"21~ 21" 21 21 21 345.95 7 6 26
= = "31 ~31" 31 31 31 562.12 8 8 32
"35 ~35" 35 35 35 667.41 9 9 36
Attach Angle to
Curb With 1" Long, "42 ~42" 42 42 42 878.57 11 11 44
o] 1/8" Thk Welds o]
] Every 4" O.C. [
FLZ 7OKSIMIN AR AT NORALD) ~7y
—_————
REINIFORCE CURB WITH — lM A = 2 lM
1.5"%|1.5"x0.125" ANGLE 14" Supply Portion is insulated.
Cll Fy = 33 kst [ \ Typical f

B
|

o]
o

[t

[o

Centered Along Flange

r—=—o DI|M 'B' —==—

XY

~ WOOoD ~

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

NN NP NP NP NP N N N N N

S S\P S S W

~ 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 ~

105 School Creek Trail
Luxemburg, WI154217
Phone: (920) 617-1042
Fax: (920) 617-1100
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Inputs: Seismic 4in Exhaust Support Detail Ref. Sheet No:

Seismic Parameters Rails 05
Fph.max = 1.59-g Maximum Lateral Seismic
Fpv.max = 1.32-g Maximum Vertical Seismic (with DL) Curb Dimensions
Fpv.min = 0.28-g Minimum Vertical Seismic (with DL ) Spacing = 12-in MIN. Spacing of Railings
H = 36-i Max Height of Rail
Washer Parameters e |n‘ . 9 .
—t e teurb = 0.06-in Thickness of Rail
plate = V. . Weurb = 4in Width of Curb
Lp|ate = 3.000:in
Fy = 33-ksi
"UNIT" A (in)"
Anchor Parameters "21" 21
dia = 0.500-in "3q" 31
"Substrate" "Tension [Ibf]" "Shear [Ibf]"
"35" 35
"Concrete [1/2" Kwik Bolt TZ]" 731 179
ANCHORAGE = CURBS =| "42" 42
"Steel Deck [1/2" Thru Bolt]" 5000 1400
"36" 36
"Wood Deck [1/2" Lag]" 410 30
"48" 48
Curb Performance ey el
Pn/Q.c = 1437Ibf  Allowable Compressive Strength on Comer of Curb (per Sht 01.F) "69" 69
o o] o Rails are built in the following way.
E Centered Along Flange ‘EI *Metal is .060" Aluminized Sheet Metal
*All seams are welded.
o | | | o | | o *Top flange is 1.00" wide.
*Bottom flange is 3.00" wide
4" Center to Center eYield Strength = 33 ksi or Better
Maximum Spacing
= e 1.500 Center to Center Spacing

Max Spacing . N
From Curb Edge Minimum = 12

Maximum = 50.0"

) ) o
| | | | This edge is stitch
welded at 6"
centers.
34"
Maximum
| I I
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Calc's Con't: Seismic 4in Exhaust Support | Detail Ref. | Sheet No:
Rails 05A
Pc.max := Pn/Q.c - ((2-Sides)) = 2874 1bf
2 .3
Swk.plate = Lplate'tplate + 6 =0.03in
Fb_wk = 0.75-Fy = 24750psi
Mmax := Swk.plate'Fb_wk = 773.44in-Ibf
Pmax.plate = Mmax + (0.5-Lp|ate) = 515.63 Ibf
Pp := 0.9-Fy-tcurb-dia = 891 Ibf Allowable Bearing Force
F.pwv.min * DL
- ‘l’ F.ph.max *[oL
vyl
rT— ¥l —
A y
Call
"UNIT" "Overturning (Ibfin)* "max DL (Ib)" "x1 (in)" "y1 (in)* "V.tot (Ibf)" "T.tot (Ibf) (len)" "#pl. (len)" "T.tot (Ibf) (spa)" "# pl. (spa)"
"21" 27924.32 318.44 10.5 57 506.33 1329.73 6 1759.2 10
"31" 41221.62 403.38 15.5 67 641.38 1329.73 6 2629.3 14
"35" 46540.54 430.97 17.5 7 685.24 1329.73 6 2980.43 16
M= "42" 55848.65 485.81 21 76 772.44 1329.73 6 3601.06 20
"36" 47870.27 437.41 18 72 695.48 1329.73 6 3068.44 18
"48" 63827.03 559.3 24 76 889.28 1329.73 6 4145.79 24
"60" 79783.78 709.57 30 76 1128.21 1329.73 6 5259.67 28
"69" 91751.35 825.25 345 76 1312.15 1329.73 6 6117.17 34
RI CE 105 School Creek Trail | Proiect Description: Job No: R16-06-271
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Seismic 4in Exhaust Support | Detail Ref. | Sheet No:
Rails 05B
---——-—-- Fasteners ——-——————
GENERIC DRAWING - NOT TO SCALE "UNIT" "A(in)" "max DL (Ib)" "Side (A)" "@ Ends" "Total (2 Rails)"
Number Of Brackets Will Vary Per Unit Size nqn 21 318.44 4 1 20
"31" 31 403.38 6 1 28
"35" 35 430.97 7 1 32
o o e]
|—‘ "= "42" 42 485.81 9 1 40
E Centered Along Flungeﬁ.g "3 36 437.41 8 1 36
o "48" 48 559.3 11 1 48
[ B E o
60 60 709.57 13 1 56
L 4" Center to Center "69" 69 825.25 16 1 68
Maximum Spacing
— - 1.500" Center to Center Spacing NOTE:

Max Spacing

From Curb Edge Minimum = 12"

Maximum = 50"

Number of Fasteners Varies By
Unit Size (See Table Above)

Adjust Spacing As Required.

Do Not Place Anchors Closer

Then the MIN Spacing Shown
(Varies by Anchor Type)

———— D|M A ——————— =
5 B S
o] ]
o o o
| | | | This edge is stitch
welded at 6"
centers.
34"
Maximum
m | m . m | m
I I I
~ WOO0D ~

Use 1/2" Dia S.S. Lag Bolts as Shown
Minimum Fastener Yield Strength; Fy = 45,000 psi

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"

~

STEEL ~

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

~ CONCRETE ~

Use 1/2" Dia, 316 S.S. Kwik Bolt TZ
Minimum 6" Thick, Normal Wt. Cracked Concrete Slab

End Distance = 2" MIN

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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Inputs: Seismic 6in Supp|y Support Detail Ref. Sheet No:

Seismic Parameters Rails 06
Fph.max = 1.59-g Maximum Lateral Seismic
Fpv.max = 1.32-g Maximum Vertical Seismic (with DL) Curb Dimensions
Fpv.min = 0.28-g Minimum Vertical Seismic (with DL ) Spacing = 12-in MIN. Spacing of Railings
H = 36-i Max Height of Rail
Washer Parameters e |n‘ . 9 .
—t e teurb = 0.06-in Thickness of Rail
plate = V. . Weurb = 6in Width of Curb
Lp|ate = 3.000:in
Fy = 33-ksi
"UNIT" A (in)"
Anchor Parameters "21" 21
dia = 0.500:in ngqn 31
"Substrate" "Tension [Ibf]" "Shear [Ibf]" "35" 35
"Concrete [1/2" Kwik Bolt TZ]" 731 179 CURBS =| "42" 42
ANCHORAGE =
"Steel Deck [1/2" Thru Bolt]" 5000 1400 "36" 36
"Wood Deck [1/2" Lag]" 410 30 "48" 48
Curb Performance ey el
Pn/Q.c = 1437Ibf  Allowable Compressive Strength on Comer of Curb (per Sht 01.F) "69" 69
o o] o Rails are built in the following way.
E Centered Along Flange ‘EI *Metal is .060" Aluminized Sheet Metal
*All seams are welded.
o | | o | | o *Top flange is 1.00" wide.
| . "
*Bottom flange is 3.00" wide
4" Center to Center eYield Strength = 33 ksi or Better

Maximum Spacing

e 1.5000 Center to Center Spacing
Max Spacing

From Curb Edge Minimum = 12"
Maximum = 85"

o o o
| | | | This edge is stitch
welded at 6"
centers.
34"
Maximum
I I I
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Calc's Con't: Seismic 6in Supp|y Support Detail Ref. Sheet No:
Rails 06 A
Pc.max := Pn/Q.c - ((2-Sides)) = 2874 1bf
2 .3
Swk.plate = Lplate'tplate + 6 =0.03in
Fb_wk = 0.75-Fy = 24750psi
Mmax := Swk.plate'Fb_wk = 773.44in-Ibf
Pmax.plate = Mmax + (0.5-Lp|ate) = 515.63 Ibf
Pp := 0.9-Fy-tcurb-dia = 891 Ibf Allowable Bearing Force
F.pwv.min * DL
- ‘l’ F.ph.max *[oL
yl
rT— ¥l —
A y
Call
"UNIT" "Overturning (Ibfin)* "max DL (Ib)" "x1 (in)" "y1 (in)* "V.tot (Ibf)" "T.tot (Ibf) (len)" "#pl. (len)" "T.tot (Ibf) (spa)" "# pl. (spa)"
"21" 27924.32 318.44 10.5 57 506.33 1329.73 6 1558.78 10
"31" 41221.62 403.38 15.5 67 641.38 1329.73 6 2330.88 14
"35" 46540.54 430.97 17.5 7 685.24 1329.73 6 2642.57 16
M= "42" 55848.65 472.73 21 78 751.65 1329.73 6 3190.95 18
"36" 47870.27 437.41 18 72 695.48 1329.73 6 2720.7 16
"48" 63827.03 522.87 24 81 831.37 1329.73 6 3667.95 20
"60" 79783.78 662.71 30 81 1053.71 1329.73 6 4648.92 26
"69" 91751.35 770.18 345 81 1224.58 1329.73 6 5402.8 30
RI CE 105 School Creek Trail | Proiect Description: Job No: R16-06-271
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GENERIC DRAWING - NOT TO SCALE
Number Of Brackets Will Vary Per Unit Size

[o] ° .

B

Centered Along Flange ———apg

7]

. o] E

[~— 1.500"

L 4" Center to Cenfer

Maximum Spacing

Max Spacing
From Curb Edge

Seismic 6in Supply Support | Detail Ref. | SheetNo:
Rails 06 B
---——-—-- Fasteners ——-——————
"UNIT" "A(in)" "max DL (Ib)" "Side (A)" "@ Ends" "Total (2 Rails)"
"21" 21 318.44 4 1 20
"31" 31 403.38 6 1 28
"35" 35 430.97 7 1 32
=| 42" 42 472.73 8 1 36
"36" 36 437.41 7 1 32
"48" 48 522.87 9 1 40
"60" 60 662.71 12 1 52
"69" 69 770.18 14 1 60
Center to Center Spacing NOTE:
Minimum = 12" Number of Fasteners Varies By
Maximum = 85" Unit Size (See Table Above)
Adjust Spacing As Required.
Do Not Place Anchors Closer
Then the MIN Spacing Shown
(Varies by Anchor Type)

This edge is stitch
welded at 6"
centers.

36"
Maximum

m

-

~ WOOoD ~

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

~ STEEL ~

Use 1/2" Dia, S.

300 Series, Cond. CW; Fy = 65 ksi
Substrate: MIN Fy = 36 ksi

Min Thread Engagement = 0.375"

S. Fasteners as Shown

~ CONCRETE ~

Use 1/2" Dia, 316 S.S. Kwik Bolt TZ
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 ~

105 School Creek Trail
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Dowel Type Fastener Capacity (NDS 2012)

0.5in Lag Boltinto SPF | o ref | Shestie

"LC" "Tension [Ibf]" "Shear[lbf]" F1
RS "A" 410 30 Is = 0.06 Exact Thickness of Side Member [inches]
T | g 0 0 tshim=0 Exact Thickness of Shim [inches]
g 0 0 Im=4.5 Exact Thickness of Main Member [inches]
1/2 in Lag Screw (Zinc) 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 (Zinc) Bearing Strength [psi] |ig el el v
v Fes = 87000 G =042
"Fastener Type" Type = "Lag"
"Root Diameter of Screw [in]" Dr 0.37 (10) Years - Occ. Live Load
"Bending Yield Strength [psi]" Fyb 45000 Cp=1 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 2.44 vI 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:=10 group action factor, 10.3.6 Cgi:=1.0 diaphragm factor, 11.5.3
Calculations
W1 = 2850~G2~D~(Type = "Woodscrew" ) + [1 SOO-G(3+2)~D(3+4)}(Type ="Lag") =291.32 W1 =291.32.#
Fem = 16600~G1'84~(D <0.25) + [(6100-G1'45) + (\/7D)J(D > 0.25) = 2452.2
6=90 deg Angle of Load to Grain of Wood (dowel Capacity) Kg:=1+0.25-(6 + 90) = 1.25 Re := Fem + Fes = 0.03 Rt=lm=+Ils=75
Kp:=2.2:(Dy <0.17) + (10-Dr + 0.5)-(0.17 < Dy < 0.25) =0
Kq = U Re + 2~R92-(1 +Re+ th) +REERe® - Re:(1 + Rt):| +(1+Re) =087 D (5r )+ (10Dr + 05)( r )
Rd1:= Kp:(Dr < 0.25) + 4.0-Kg:(0.25 <Dy < 1) =5
ko = -1 +/2-(1 +Re) + [[2~Fyb-(1 N 2~Re)-Dr2J - (3-Fem-lm2)J =046 41:= Ko (Or ) o r<1)
2_(1 " Re) 5 5 Rd2 = KD(Dr < 0.25) + 3.6~Ke~(0.25 <Dr< 1) =45
k3=-1+ | —— + 2-Fyb~(2 + Re)~Dr +|3-Femls )| = 30.96
Re Rd3 = Kp(Dr < 0.25) + 3.2:-Kg:(0.25 < Dr < 1) = 4

Zim:= (DrlmFem) + Rd1 =819 Zis = (Drls-Fes) + Ra1=387  Zjj:= (k1-Drls-Fes) + Rd2 = 374  Zjim = (k2-Dr-lmFem) + [(1 + 2Re)-Rd3] = 450

2
Zis = -2 0rSTem g3 Zye o | ZTem Ty 107 Z4 = min(Zim, Zis. 211 Zilim. Zils 21V
= = 208. = . =291. = min(Zim.Zis. ZIl» , ,
115~ (2 R Ra V| (1 Ro) 1 Im. Zis, 211, Zilim. Zills » 21V 24 - 208334

Z1 — min(819,387,374,450,208,291)

2= 21-CpCMCt-Cg-CA Ceg Cai = 208.33-# All. Shear All. Withdrawal

[z=208.33-#  |w'=415.134

Zol o) = (W2 = [W,_(cos(_a))z . Z'~(sin(_o¢))2:| W' = W1-Cp-CM-Ct-Ceg Pten = 415.13-#

Results

"LC" "Shear[lbf]" "V.all [bf]" "Lv[Ibf]" "Tension [Ibf" "T.all [bfl" "Lt[bf]" "o [deg]" "Mag.[Ibf" "All. Mag. [Ibf" "l.mag."

DATA "A" 30 208.33 0.14 410 415.13 0.99 85.82 4111 412.95 1
| e 0 208.33 0 0 415.13 0 0 0 208.33 0
"c" 0 208.33 0 0 415.13 0 0 0 208.33 0

Fastener = "1/2 in Lag Screw (Zinc)"
e TN TV Material = "Spruce Pine-Fir" (G =042 )

"Predrill Holes at 40% - 70% D"
"A" "1 <1.00 .. PASS"

SUMMARY = Predrill Notes = "min [in]"  "max [in]"
B 0<1.00 .. PASS 02 035

© Oy 5 [FAse Spacing = "4 in. MIN"

Edge Distance = "1.25in. MIN"
End Distance = "7.5in. MIN"

NOTE = "Installer Shall Verify EXACTLY 1.75 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

Corresponding Target Shear

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

Detail Ref.

F3

5l

www hitius Profis Anchor Profis Anchor 2.6.5
Company: Page: 1 Pago: 2
Specier: Project Project:
Address: Sub-Project  Pos. No. Sub-Project | Pos. No.
Phane | Fax Dale. 782016 | Dae! 812016
E-Mail
Specifier's comments: 2 Load case/Resulting anchor forces Y
Load case: Design loads
1 Input data —
Anchor type and diameter: Kwik Bolt TZ - S5 316 112 (3 114) Aensien foroe: (+Tension, Comeeession)
Anchor _ Tension force _ Shear force _ Shear forco x _Shear force y A
Effective embedment depin hy=32501n, hogn = 3625, T 060 560 60 @ \
Maerial: AISI316 max. concrele compressive sirain -l P
S max. concrele compressive siress: ~[psi A
Evaluation Service Report ESR-1917 resuiling lension fore n (y)=(0.000/0.000): 1060 ib]
Issued | Vald: 212212016 | 51112017 roe in o]
Proo Design method ACI 318/AC133
Stand.offinstallation: ©,=0.000in. (no siand-of; = 0.250 n.
Anchor plate: 1.1, xt=3.000 n. x 3,000 n. x 0.250 in; (Recommended plate thickness: not calculated
Profile: o profie
Base material: cracked concrete, 3000, f;' = 3000 ps; h = 6.000 in. 3 Tension load
Reinforcement: fension: condiion B, shear: condition B; no supplemental spiting reinforcement present Load N, [16] Capacity gN, [Ib] _ Utilization py = N/gN, _ Status
edge reinforcement: none or < No. 4 bar 060 3466 31 oK
Seismic oads (cal.C, D, E,orF)  yes (D336) Pullout Strength* NA NA NA NA
Concrete Breakout Sirength™ 1060 1064 100 oK
Geometry [ke] & Lowcing 16, in.b) * anchor having the highest loading ~*“anchor group (anchors in ension)
3.1 Steel Strength
N. =ESRvale referto ICC-ES ESR-1917
oNuz ACI 31808 Eq. (0-1)
Variables
A lin] fa [psi]
010 115000
Calculations
N, [b]
11554
Results
N [0] ot et 6 Nea 10] N [6]
11554 0750 0.400 3466 1060
inptdat and s b chockod Torageeent i 1 o<k candlion o o pauy input st ot s o chockod o syemantwih o cusing condons an o ausbin
PROFIS Ancor (&) 20532008 It AG. L5404 Senaan 133 e Trasemank of i AG, Schaan PROFIS Anenr (&) 20032008 ik AG. L0404 Svaan A 3 e T1ssomat of ik AG, St
W hilius Profis Anchor 2.6.5 www.hiltl.us Profis Anchor 2.6.5
Company: Page: 3 Campany Page 0
Speciier: Project: Specifer: Project:
ress: Sub-Project  Pos. No. Address: Sub-Project | Pas. No.:
Phane | Fax Dale: a0t Phone | Fax | Dae: 2016
E-Mail E-Mail:
3.2 Concrete Breakout Strength 4 Shear load
Neo = (;"‘—d) e G et Mo ACI 318-08 Eq, (D-4) Load V,, [Ib] Capacity gV, [Ib] _ Utilization py = V,JgV,  Status
260 789 15 oK
N2 Ny ACI 31808 Eq. (0-1)
Muc_ see ACI 318.08, Part D5.2.1, Fig. RD.5.2.1(6) Stool failuro (with lover arm)* NA NA NA NA
Ao =9 ACI318.08 Eq. (0-6) Pryout Strength™ 260 2001 2 oK
o (w) <1 RISBEE B Concrele edge failure in directon x+** 260 1325 20 oK
3nq. * anchor having the highest loading **anchor group (relevant anchors)
vean =07+03 () s 1.0 ACI 318-08 Eq. (D-11) 4.4 Steel Strength
~ M (G, 150 Vi =ESRvale referto ICC-ES ESR-1917
o = Max(Cmin 150) < o ACI 318-08 Eq. (D-13 s
¥ Gos " G ) 4.0-13), o Veas2 Vi ACI 318-08 Eq. (D-2)
N, =k hi® ACI 318-08 Eq. (D-7)
Variables
Variables Awy[n?] s [psi).
hyfin] e lin] o n] o 0] en 010 115000
50 0,000 0000 000 1000 Calculations
. Ve 0]
Gy [n] [3 A f: [psi) e
7500 17 1 3000
Results
Calculations Vao 0] o drorsucia 6 Vallt) Vio 6]
6880 0650 0.400 1789 260
A in] Ao ] yeein veean weon Ve N, ib]
95.06 9506 1000 1000 1.000 1,000 5455
42 Pryout Strongth
Results
N i (e y ’
e 5] e, Suame oo N [10] N, 6] Veo = kep [ (RS) wean v oo N ACI 318-08 Ea. (D-30)
b 0650 0750 0.400 064 1060 oVazVi, ACI 318-08 Eq. (D-2)
Ay soe ACI 31808, Part D5.2.1, Fig. RD.5.2.1(5)
Ao =91 ACI 31808 Eq. (D:6)
1
V,M:(“ze,, s10 ACI 31808 Eq. (0-9)
3
e =07+03 (f222) s 1.0 ACI 31808 Eq. (D-11)
o = Max(%zm, 120) <10 ACI 318-08 Eq. (D-13)
No =kea VE i ACI318-08 Eq. (D-7)
Variables
hylin] eqylin] ecylin] o 0]
2 3250 0000 0.000 12000
ven Cuc[in] [3 i £ [psi
7,000 7500 17 T 3000
Calculations
Anelin?) Ao [in] yoern orzn Waen ven N [Io]
9506 9506 1000 1000 1600 1600 5455
Results
Vi (o] decwe 4 Ve [1]
Tttt 0700 - 2201

Input data and rasuls mustbo chackad o agroorent wi o oising condlins and o pausiy.
PROFIS Anchor (<) 2003.2008 HItiAG, FL-6464 Schaon 14t i  rgistord Trademaik of it AG, Shaan

nput data and rosus musi o chockad o agroomontwilh b cising condiions and o pausibily!
PROFIS Anchor () 20032008 Hit AG, FL-0464 Schaan ik

2 regaarod Trsdomark of HIVAG, Schasn
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Luxemburg, WI 54217
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4.3 Concrete edge failure in direction x+

= () v v v e Vo

Kwik Bolt TZ Detail Ref.

Sheet No:
F3A

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
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