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For wood, concrete and steel | STRUCTURALLY CALCULATED HOLD DOWN CLIPS FOR KNOCK-DOWN [—froventilt | 2 | WIEIGHT | SEISMIC KITPIN | WEIGHT
attachmer)ts see Roof éAn-ca:I;orage ROOF CURBS FOR YORK UNITS CBKDLXS T 7 54 1bs KDKITLX 5 Lbs
D_etall, fForm No-_ B : - CBKDLXS14 14" 65 Lbs Meets seismic requirements
W|I_I conform to seismic code P***A ALL MODELS for the following codes:
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pre-assembled application. (Contact IBC 2018
factory for assembled version.)
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STEEL ATTACHMENT

WELDED CURB

CENTER ON CURB FLANGE. SEE TABLE FOR
QUANTITY OF EVENLY SPACED 1/2" (OR 5/8" FOR MIL
SERIES ONLY) & A307 BOLTS ATTACHED TO STEEL
ANGLE BELOW DECK AT EACH CONNECTION POINT.

/—$HEATHING WHERE OCCURS

\( METAL DECK

~— STEEL ANGLE SUPPORT

ASSUMES:
CONC SLAB

Meets seismic
requirements for the
following codes:

CBC 2019
IBC 2018

ROOF ANCHORAGE DETAIL

fc= 4000PSI MINIMUM

6" MIN THICKNESS

NORMAL WEIGHT CONCRETE
OR SAND LIGHT WEIGHT

CONCRETE ATTACHMENT

WELDED CURB

CBKD Series CBWC Series
LXS LXS
LXL LXL
SUN3672 SUN3672
PRD3715 PRD3715
PRS PRS
PRL PRL
SLU180 SLU180
SLM1830 SLM1830

CENTER ON CURB FLANGE. SEE TABLE FOR
QUANTITY OF EVENLY SPACED 3/4" @ THREADED
ROD IN HILTI HIT-HY 200 EPOXY WITH 4" EMBED

BY OTHERS
NO. OF ANCHORAGE BOLTS REQUIRED NO. OF ANCHORAGE BOLTS REQUIRED
CURB LONG SIDE SHORT SIDE CURB LONG SIDE SHORT SIDE
LXS 2@345 0C. 2@19°0.C. - -
- - XS 4@115 0C. 3@95 0.C.
XL 2@345 0C. 2@29°0C. - .
- - LXL 4@115 0C. 3@ 145 0.C.
SUN3672 2@605"0.C. 2@39°0.C. - -
- - SUN3672 4@2017"O.C. 3@ 12.38" 0.C.
PRD3715 2@68.88" O.C. 2@39°0.C. ; z
- - PRD3715 9@861"0.C. 7@65 0.C.
PRS 2@58.88" O.C. 2@ 28.69" O.C. - .
. “ PRS 5@ 14.72" 0.C. 4@9.56"OC.
PRL 2@72"0C. 2@415"0.C. : ;
- - PRL 6@ 14.4" O.C. 5@ 10.38" O.C.
SLU180 3@51.38" O.C. 2@715 0.C. . -
SLM1830 3@ 56.88" 0.C 3@35.75' 0.C SLU180 8@1468 O.C. 7@1192'0.C.
= = 2 SLM1830 2@ 10.34" O.C. 10 @ 7.94" O.C.
* SIX INCHES FROM EACH CORNER EVENLY SPACED.
** CENTERED.
NO. OF ANCHORAGE SCREWS
WOOD ATTACHMENT REQUIRED
CURB LONG SIDE | SHORT SIDE
WELDED CURB CENTER ON CURB FLANGE. SEE TABLE FOR LXS 4@128°0C. | 3@11.5°0C,
QUANTITY OF EVENLY SPACED LXL 4@ 1283°0C. | 3@16.5"0.C.
¥, @ SIMPSON SDS OR EQUIVALENT SCREWS SUN3672 4@215°0.C. |3@1438"0C,
(3% " MIN. EMBED. INTO WOOD FRAMING) PRD3715 I@9.11"0.C. | 8@6.14"0.C.
PRS 4@2096"0C. | 3@ 16.34" OC.
5/8" @ LAG SCREW W/MIN. 3.5" EMBED (SGMIN=0.43) PRL 5@19°0C. |4@15.17" 0.C.
(FOR MIL SERIES ONLY) SLU180 9@13.34"0.C. [ 7@ 12.58"O.C.
SLM1830 3@9.81"0.C. | 12@6.86" O.C.
FOUR INCHES FROM EACH
CORNER EVENLY SPACED
FORM NO:
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Client:[ProVent PV2101 Previous: PV1806
Description:|CBKD-152 14" KDKITLXS
Unit:]ALL YORK P***A MODELS
Curb Information FVT
Hcurb = 14in (Height of curb) = + EQ
Lecurb = 46.5in (Length of curb) T Xﬂ?&)
weurb = 31[in (Width of curb) |
WGTcurb = 70{lbs (Weight of curb) | |
#Clips long side =1 #Clips shortside =1 | 1 o
Unit Information = i Fpuax !
WGTunit = 367|lbs (Weight of Unit) E ! N
Wtmax = 120|lbs (Maximum corner weight) el 1 wt L WG Tunir Wi i B
Wtmin = 71|lbs (Minimum corner weight) S [
Hunit = 49(in (Height of unit above curb) 3 L Y 30
Hem = 24.5|in (Height to center of mass) o B
Lunit = 51.25]in [Lgngth of uplt] 2 ; WGTeums
Wunit = 35.75(in (Width of unit) Y —L
{ WVourb JM
T (% Lourb ) -
ismic Loading - 2018 IBC/2019 CB | R Coma
Ss= 2.85 (Worst case for majority of Calitornia)
Fa= 1.2 Default Site Class D
Ip= 1.50 (Importance Factor Category Ill Building)
Sms = 3.420 (Fa*Ss) ap= 2.5
Sds = 2.280 (2/3*Sms) Rp = 6
Fpmax = 1.710 Wp (0.4*ap*Sds*Ip)*Wp*3/Rp <=1.6*Sds*Ip*Wp
FpmaxASD = 439 lbs (0.7*Fpmax) FpmaxASD = 523 lbs
(unit only) (unit and curb)
Wind Loading - 2018 IBC/2019 CBC
*** Exposure Category C ***
Kz = 1.13 (For 60 ft roof height, Exposure C - Table 26.10-1 ACSE 7-16)
Kzt = 1.0 (No topographic effects assumed for rooftop mounted units)
Kd = 0.85 (Directionality factor Table 26.6-1 ASCE 7-16)
V= 115 (Max wind velocity, mph for Cat Ill & IV bldgs Exp. Cat C)
GCriporin) = 1.9 (Refer Sect 29.4.1 ASCE 7-16)
GCrery = 1.5 (Refer Sect 29.4.1 ASCE 7-16)
qz 32.5 psf = 0.00256*Kz*Kzt*Kd*V? (Eq. 26.10-1 ASCE 7-16)
F o ASD trans = 831 lbs = 0.6*qz*GCr*Lunit*(Hunit+Hcurb) (Eq. 29.4-2)
Fh D tong = 580 lbs =0.6*qz*GCr*Wunit*(Hunit+Hcurb)
Foert aSh = 372 lbs = 0.6*qz*GCr*Lunit*Wunit  (Eq. 29.4-3)
Curb Loading
Transverse:
Compressionsgisuic = 664 lbs =[FpmaxASD*Hcm+2*(1+0.14Sps)*Wtmax*wcurb]/weurb
Tensionsgisumic = 307 lbs =[FpmaxASD*Hcm-2*(0.6-0.14Sp5)*Wtmin*wcurb]/wcurb
Compressionyp = 615 lbs =[F}, AsD trans FHCM+2*0.6*Wtmax*wcurb-F . asp*weurb/2]/weurb
Tensionynp = 758 lbs =[Fy, asD trans "HEmM-2*0.6*Wtmin*wcurb+F o asp*weurb/2]/weurb
---> Negative values indicate opposite load.
Longitudinal:
Compressionggisuic = 548 lbs =[FpmaxASD*Hcm+2*(1+0.14*Spg)*Wtmax*Lcurb]/Lcurb
Tensionsgisuic = 192 lbs =[FpmaxASD*Hcm-2*(0.6-0.14Spg)*Wtmin*Lcurb]/Lcurb
Compressionynp = 263 lbs =[F}, asp tong*Hem+2*0.6*Wtmax*Lcurb-F eqasp*Leurb/2]/Leurb
Tensionynp = 406 lbs =[F}, asp tong*Hem-2*0.6*Wtmin*Lcurb+F . asp*Leurb/2]/Leurb
---> Negative values indicate opposite load.
Governing Reactions:
Transverse: Comppuax = 664 Lbs ---> Along long edge of curb.
(on long edge) Tensyax = 758 lbs ---> Along long edge of curb.
Longitudinal: Compuax = 548 lbs ---> Along short edge of curb.
(on short edge) Tensyax = 406 lbs ---> Along short edge of curb.

---> Negative values indicate opposite load.
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Curb Design B’
Fy = 50 ksi Fu= 65 ksi N
E= 29500 ksi t= 0.0713[14 Gauge |
lculate Section Properties of Cur c'
A'= 14.000]in a= 13.644 in = A'-(2r+t)
B'= 1.750[in a'=s 13.929 in = A’-t
C'= 0.000(in (0 if no lips) b= 1.572 in = B'-[r+t/2+a(r+t/2]] R
a= 0.000{(0 - no Lip; 1 w/ lip) b'= 1.714 in =B'-(t/2+at/2) A
R= 0.1069 (Inside bend radius) c= 0.000 in = alC'-(r+t/2]]
t= 0.0713 in c'= 0.000 in =alC'-t/2)
r'= 0.143 in = R+t/2 u= 0.224 in =nr/2 t
X = 0.171 in (Distance between centroid and web centerline) \
" ) —— e —
Ix = 27.499 in rx = 4.73 in
ly = 0.204 in* ry = 0.407 in
A= 1.23 in’ rmin = 0.407 in
Axial Compression
Pu = 0.416 k (Max Axial Comp) Qc = 1.80
Pn/Qc = 17.057 k 2
Fe=  30.16 ksi p, Fa SIS E= (0658*) L jfy o mE
Ac= 1.29 ) . g 0877 TR T z
Fn= 2498 ksi © MAe> 1S RESah (k/r)
Ly = 50 in Lateral unbraced length
k,L,/r, = 98 (assume k=0.8)
Compression Check = 0.K.
Check Web Crippling
h= 14 in -- Check limits: C=4.00
t= 00713 in hit=  196.35 <200 Cr= 0.14 (See table C3.4.1-2, fastened
N= 7.00 N/t = 98.18 <210 Cy = 0.35 to support, on.e flange, end
Q= 1.75 N/h = 05<20 Cp = 0.02 loading)
P, = 2.422 k R/t = 1.50 £9.0
P/, = 1384k — Ct?Esi o B M(i_c B
_ o/ Qi . P, = Ct?F,sin(90) (1 CRﬁ) <1 + CNﬁ) (1 Chﬂ)
Long side: Pugans = 0.664 k 0.K. #clips=1
Short side: Puj4ng = 0.548 k 0K #clips=1
Check Web Stiffener 16Ga x 3/4" x 7" (C-channel)
width of stiffener=  7.000 in ts=  0.0566[16 Gauge]
web of stiff. w= 6.717 in Rs = 0.0849 in
***Check w/ts < 1.28VE/Fys Qc = 1.70
w/ts = 118.675
1.28v(E/Fys) = 31.091  -->w/ts over limit Use C3.7.2
Py = 0.7(Pyc + AcFy) = Pye
Pwc = 2.422 k Ae=  0.380 in’
Pn= 15.002 k Pn/Q = 8.825 k
Not Req'd
Corner Connections 1/4" @ SAE Grade 8 bolts w/ 1/4-20-UNC Threaded inserts
Tcrnmax = 208 lbs Max(Fomaxasn/4 -OR- Fhaspirans/4 corner connections)
Vernmax = 379 lbs Max(Tens/2 -OR- Comp/2 corner connections per side)
Bolt: Tall = 2480(lbs Vall = 1208|lbs
Threaded Insert: Tall = 2860|lbs Vall = 1536|lbs
# of Bolts required for Tension = 0.1
# of Bolts required for Shear = 0.3
# of Bolts Used =

Check Combined Stress in Bolts & Inserts: 0.199 O0.K.

Check 1/8" welded connection <--- USE WELD Q= 2.35
Assume L/t > 25: 25*t = 1.783 in P, _1 Vg
Lregd=  0.256 in /o = qO7StLE 2 Vreq Lrea'a = 5 75¢E,
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Cannection Unit to Curb Cli SMS screw Q= 3.0
t1= 0.0713]in Ful = 65|ksi
t2= 0.1017]in (unit base rail thickness) Fu2 = 65|ksi
d= 0.190 in (screw diameter) dw = 0.375 in (nom. washer diameter)
t2/t1 = 1.4
For t2/t1< 1.0: Pns= 2377 # For t2/t1 2 2.5: AT
Shear:  Fns = 4-2Fuszsz 3.86 k Pns= 2377 # t2;\L
Pos = 2.7t,dFy 2.38 k Pos = 2.7t1dFy4 2.38 k B — —
Pus = 2.7t,dFy, 3.39 k Pos = 2.7t,dFy, 3.39 k t— H Fﬁ
Pns/= 7924 *\?m** ‘H
. Pss/Q = 540 # <- Controls Pro: = 0.85t.dF,)
Tension: Pnot= 1.068 k (screw pull-out strength) t. = min(ty, &)
Pnov = 2.607 k (screw pull-over strength) P, = 1.5t;d,,Fy;
Pts/Q = 356 # <- Controls
Pts/Q = 820 # (full tensile screw capacity)
Shear (k)] #clips Veip (K) Vauowllb)  # screws  spacing —— -
Long side:  0.831 1 0.83 540 # 2 6.00 in RIS S SR
Short side: ~ 0.580 1 0.58 540 # 2 6.00in T

clip width (in) =[__7.00 ] clip height = 1.4]in R L PR
min spacing=0.57 in edge distance = 0.5(in (min. 1.5d) 4# V
Check Block shear rupture: 0.K. thinnest part= 0.0713  AISI BSR applies -|-

2.22 bolt/screw connection

Agv = 0.463 in’ Anv= 0.443 in? Ant=  0.042 in?
Rn/Q = 7.500 k Rp = 0.6F,Agy + FAn; < 0.6F,Any + FAn
BSR 0.K. (AISI Sect. E5.3)

Connection of Curb to Supporting Structure

Roof Loading SEISMIC: (0.6-0.14Sp¢)D + 0.7E WIND: 0.6D + W
Transverse: Upliftyax = 1087 lbs | Shearyay = 416 lbs
Compressionsgiswic = 938 lbs =[FpmaxASD*(Hcm+Hcurb)+(1+0.14Sps)*WGT itacurs *weurb/2]/weurb
Tensionsgsuic = 815 lbs =[FpmaxASD*(Hcm+Hcurb)-(0.6-0.14Sp)*WG T nitscurs *weurb/2]/weurb
Compressionyp = 977 lbs =[Fp, asD trans *(Hecm+Hcurb)+0.6*WG T pitscury *Weurb/2-F e asp*weurb/2]/weurb
Tensionynp = 1087 lbs =[F}, asp trans * (Hem+Heurb)-0.6¥*WGT  itscury *Weurb/2+F o asp *weurb/2] /weurb
Longitudinal: Upliftyax = 599 lbs | Shearyax = 290 lbs |
Compressionggisuic = 721 lbs =[FpmaxASD*[Hcm+Hcurb]+{1+0.14Sps]*"WGT iscurn*Lcurb/2]/Leurb
Tensionggismic = 599 lbs =[FpmaxASD*(Hcm+Hcurb)-(0.6-0.14Sp)*WG T pitscurs *Leurb/2]/Leurb
Compressionynp = 425 lbs =[Fh asp tong*(Hem+Heurb)+0.6*WGT ity cur *Lurb/2-F e asp*Leurb/2]/Leurb
Tensionynp = 535 lbs =[Fy, asp ong* (Hecm+Hcurb)-0.6¥*WGT iy, cury*Leurb/2+F easp*Leurb/2]/Leurb
Wood Attachment: 1/4"@ x 3.5" Simpson SDS screws w/ 2.25" threaded emt (SGmin = 0.43)
Tally e = 997|tbs Vall, o = 1097]bs
Transverse: Tallyeoq = 616(lbs Vallygog = 672]|lbs
# of Screws Req'd for Uplift = 1.77 COMBINED LOADING: 0.795 O.K.
# of Screws Req'd for Shear = 0.62 Screw Spacing =in o.c.

Total # of screws Required =

1/4"¢$ x 3.5" Simpson SDS screws @ 19.3 in o.c. along long side of curb w/ 2.25" threaded embed
Longitudinal:

# of Screws Req'd for Uplift = 1.0 COMBINED LOADING: 0.702 O.K.
# of Screws Req'd for Shear = 0.4 Screw Spacing = ino.c.

Total # of screws Required =

1/4"¢$ x 3.5" Simpson SDS screws @ 23 in o.c. along short side of curb w/ 2.25" threaded embed

Steel Deck Attachment: 1/2" @ A307 Bolts to steel angle below deck
Tallyoy = 3927|lbs Vallyoy = 2209|lbs
Transverse: Tallyetal = 2086|lbs Vallpetal = 2192|lbs
# of Bolts Req'd for Uplift = 0.52 COMBINED LOADING: 0.126 O.K.

# of Bolts Req'd for Shear = 0.19 Bolt Spacing = ino.c.

Total # of Bolts Required =

1/2" & A307 Bolts to steel angle below deck @ 34.5 in o.c. along long side of curb
Longitudinal:

# of Bolts Req'd for Uplift = 0.29 COMBINED LOADING: 0.050 O.K.
# of Bolts Req'd for Shear = 0.13 Req'd Min Spacing=[  19.0]ino.c.

Total # of Bolts Required =[]

1/2" & A307 Bolts to steel angle below deck @ 19 in o.c. along short side of curb
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For Concrete anchorage: SEISMIC (0.6-0.14Sp¢)D + 0.7Q,E Qo=20
Concrete Attachment: 3/4" ¢ thrd'd rods in Hilti Hit-HY 200 epoxy ~ w/ 4" embed
Talligep = 1722 lbs Vall gep = 2032 lbs o= (1 + 0.2SDS)D + 2.5E =1.708
Tallasp = Tall gep/a = 920.9 lbs Vallasp = Valligep/a = 1086.6 lbs (D = 0.758,E = 0.242)
Transverse:| Upliftyay = 1238 lbs | Shearyy = 523 lbs |
Compressionsgiswic = 1588 lbs =[0o*FpmaxASD*(Hcm+Hcurb)+(1+0.14Spg)*WG T nitscurs *weurb/2]/weurb
Tensionsgsuic = 1238 lbs =[0o*FpmaxASD*(Hcm+Hcurb)-(0.6-0.14Sp5)*WGT yitecurs *Weurb/2l/weurb
Shearsgisuic = 523 lbs =0o0*FpmaxASD/2
Min Bolts Req'd Uplift = 1.34 spacing = 34.50 ino.c. Tapplied = 412.6 lbs
Min Bolts Req'd Shear = 2.00 spacing = 34.50 ino.c. Vapplied = 104.6 lbs
Try using 3 bolts COMBINED LOADING =  —aretied, Vapitied 45 5,
spaced at 17.25 ino.c. aliow,asp  Vallow,asp
Use 3 - 3/4" ¢ thrd'd rods in Hilti Hit-HY 200 epoxy @ 17.3 in o.c. max. along long side of curb w/ 4" embed
Longitudinal:| Upliftyax = 805 lbs | Shearyax = 523 lbs |
Compressionggisuic = 1154 lbs =[0o*FpmaxASD*(Hcm+Hcurb)+(1+0.14Spg)*WG T piscurs *Leurb/2]/Leurb
Tensionggismic = 805 lbs =[0o*FpmaxASD*(Hcm+Hcurb)-(0.6-0.14Sp5)*WGT ynitscury *Lecurb/2]/Leurb
Shearsgsmic = 523 lbs =Qo*FpmaxASD/2
Min Bolts Req'd Uplift = 0.87 spacing = 9.50 ino.c. Tapplied = 402.4 lbs
Min Bolts Req'd Shear = 2.00 spacing = 19.00 ino.c. Vapplied = 104.6 lbs
Try using 2 bolts Tappliea Vapliiea
spaced at 19.00 ino.c. COMBINED LOADING = m + m <12 =0.53

Use 2 - 3/4" ¢ thrd'd rods in Hilti Hit-HY 200 epoxy @ 19 in o.c. max. along short side of curb w/ 4" embed

ICURB DESIGN SUMMARY: CBKD-152 KDKITLXS Unit:[ALL YORK P***A MODELS
CURB RAIL THICKNESS: 0.0713 in 14 Gauge
UNIT CLIP THICKNESS: 0.0713in 14 Gauge
# OF CLIPS (LONG SIDE) - 1 clips with 2 - #10 SMS screws each clip
WEB STIFFENER: NOT REQUIRED
# OF CLIPS (SHORT SIDE) - 1 clips with 2 - #10 SMS screws each clip
WEB STIFFENER: NOT REQUIRED
CORNER CONNECTION: Use 2 - 1/4" ¢ SAE Grade 8 bolts w/ 1/4-20-UNC Threaded inserts

CURB Y\/OOD STEEL CONCRlETEA A
ANCHORAGE 1/4"@ x 3.5" Simpson SDS screws | 1/2" ¢ A307 Bolts to |3/4" ¢ thrd'd rod in Hilti HIT-HY
w/ 2.25" threaded embed steel angle below deck 200 epoxy, min. 4" embed
LONG DIRECTION 3@ 19.25ino.c. 2@34.5ino.c. 3@ 17.25ino.c.
SHORT DIRECTION 2@ 23ino.c. 2@ 19ino.c. 2@ 19ino.c.
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