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Client:[ProVent  PVI806 |
Description:[CBKD-135 14° KDKITSLU130
Unit:|ZF 180
Curh Informatian
Heurb = 14]in [Height of curb)
Leurb = 114.75(in (Length of curb)
weurs = 83.5]in [Width of curbl
WGTcurb = 192]lbs (Weight of curb]
i# Clips long side = 3 # Clips short side =
Unit information
WGTunit = 2057|lbs (Weight of Unit]
Wtmax = 438 lbs (Maxirnum corner weight)
Wtmin = 438|ibs [Minimum corner weight)
Hunit = 48.525|in [Height of unit above curb]
Hem=|  24.3128]in [Height to center of mass]
Lunit = 125.25]in (Length of unit]
Wunil = 72|in (Width of unit!
Selsmic Loading - 2015 IBC/2014 CAC :
Ss= 2.85 [Worst case for majarity of CA - Uesign Category U)
Fa= 1 lInterpolated from Table 11.4-1 ASCE 7-10)
Stns = 2.850 [Fa*Ss]
Sds = 1.900 (2/3"5ms]|
p=[___ 150 (Importance Factor Category Ill Building]
Fpmax = 1.425 Wp {0.£%ap*Sds*ip)*Wp*3/Rp
FpmaxASD = 2052 lbs 10.7*Fpmiax] FpmaxASD = 2743 lbs
[unit onlyl lunit and curbl]
Wind Loading - 2015 IRC/2014 CBC
#*+ Exposure Calegory C ***
Kz=| 1.13 [For &0 ft roof height, Exposure C - Table 29.3-1 ACSE 7-10]
Kzt = 1.0 [No topagraphic effects assumed for rooftop mounted units)
Kd = 0.85 [Directionality factor Table 26:6-1 ASCE 7-10]

V= 115 [Max wind velocity, mph for Cat Il & IV bldgs Exp. Cat C)

GCrineriny = 1.9 {Refer Sect 29.5.1 ASCE 7-10)
GCryey = 1.5 [Refer Sect 29.5.1 ASCE 7-10]
qz 32.5 psf = 0.00256"Kz*Kzt*Kd*V* [Eq. 29.3-1 ASCE 7-10)
F st e = 2019 lbs = 0.6*qz*GCr*Lunit*(Hunil+Heurb)  [Eq. 29.5-2]
FrASD loog = 1483 lbs =0.6%qz*GCr*Wunit*(Hunit+Hcurb)
Fostasp = 2342 |bs =0.6%qz*GCr*Lunit*"Wunit (Eg. 2%.5-3]
Curh | oading
Iransverse:
Compressionsgep: = 1858 lbs =[FpmiaxASD*Hem+2%(1+0. 145, *"Wimax *weurb]/weurb
Tensionsgeme = 1171 lbs = Compegigmi-0.6-0.145,]*WETunit
Compressionynp = 15 ibs =[F s rapesen THEmM+ 25 0.6 " Wirmax*weurb-F . zep*weurb/2]fweurb
Tensionyuy = 1122 lbs = CompyotFyert-0.6*WGTunit
-—» Negative values indicate Compression load rather than Tension.
nng'n dinal.
Compressionsgcme = 1696 lbs =[FpmaxASD=Hem=2*(1+0.14" S5 "Wimax*Leurbl/Leurt
Tensionsyeme = 1009 lbs = Compegigms-10.6-0.1455:)*"WGBTunit
Compressionyyp = -259 lbs =IFy tranzacn " Hem+2*0,6*Wimax*Lourb-F . 4en " Leurb/2)/Leurb
Tensiongmp = 84% lbs = Compyp+Fvert-0.6*"WETunit

-—> Negative values indicate Compression load rather than Tensien.
Governing Reaclions:

Irapsverse: Compuax = 1858  lbs —> Along long edge of curb,
foniongedge) | Tensuu= 1171 lbs > Along long edge of curb.

Longitudinal: Compuax= 1696 lbs —> Along short edge of curb.
{on short edge) Tensuax= 1007 lbs —» Along short edge of curb.

---> Negative values indicate Compression load rather than Tension.
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Fy= 50 k=1 Fu= 65 ksi t=  0.0713|14 Gauge
E= 29500 ksi Bl
Caleulate Saction Proparties of Curh
A= 14.000|in a= 13,644 in =A'-[2r+i] AF —70 —
B'- 3.000in a'= 13.929 in = A=t c 4 '
C'= 1.000]in (O if no lips) b= 2,644 in =B'-[r+t/2+clr+t/21] —'Ir— i
a= 1.000}(0 - no Lip: 1w/ lip) b'= 2.929 in =B'-[t/2+at/2) |
R= 0.1069 (Inside bend radius) c= 0.822 in =alC'-{r+t/2]] / |
t= 0.0713 in C'= 0.964 in =alC-t/2] R—
- 0.143 in =R+/2 u= 0.224 in =wr/2 A'
= 0.444 in [Distance batween centroid and web centerline!
Ix = 41.267 in {Moment of Inertia about X-Axis] t ‘
ly = 1.459 in [Mament of Inertia about Y-Axis| TN
= 1,53 in’ — (-
8= 51% in
ry= 1.041 in " R
rmin = 1.041 in
Axizl Campression
Pu= 1.026 k [Max Axial Comp] Qc= 1.80
Pn/0c = 33.703 k E
Fé = 90.03 kei p, Fa Fh=ly k= (0.658%") o B A%
= - . _ 0877 ¢= (7 RS
i 321? ksi & HLrE k=S v (%)
Ly= 74 in L ateral unbraced length
kL, = 57 [assume k=0.8|
Campression Check = O K
Check Wehb Cringli
= 14 in -- Check limits: C=4.00
b= 0.0713 in h/t = 194.35 <200 Cu=0.14 |See table C3.4.1-2, fastened
N'o 7.00 N/t = 0818 =210 o= 0.35 to support, one flange, end
Q= 1.75 N/h= 0.5 £2.0 ¢, = 0.02 \eadinig]
P,= 2422k R/t= 1.50 2.0 I
pJO,= 1384k P, = Ct*Fysin(90) (1 ~iCy D (1 LBy [:)(1 -y J—)
Long side: Pup e = 0.419k 0K #clips=3 £
Shortside: Pu g, = 0.848 k 0K #clips=2
Check Weh Stiffenar 16Ga x 3/4™ x 7" [C-channel)
width of stiffener = 7.000 in ts= 0.0844
web of stiff. w= 6717 in Rs= 0.0849 in
***Check wfts < 1.28VE/Fys 0Oc= 1.70
wits=  118.675
1.28v[EfFys] = 31091 —»wits over limit Use C3.7.2
By = 07(Pye + A:F,) = Pue
PWC = 2422 % Ae= 0380 in”
Pn = 15.002 k Pn/a = 2825 k
Not Reqg'd
Corner Connections 1/4™ @ SAE Grade 8 bolts w/ 1/4-20-UNC Threaded inserts
Ternmax = 513 lbs Max(F, o nenfé -OR= Fhyguyans/é corner connections)
Vernmax = 586 lbs [Max Ten/2 corner connections per side]
Bolt: Tall= 2480}lbs Vall = 1096|lbs
Threaded Insert: Tall= 2860|lbs Vall= 1714|lbs
# of Bolts required for Tension = 0.2
# of Boits requirad for Shear = ***|f cambined fails:
# ol Bolls Used = USE--> 20
Check Combined Stress in Bolts & Inserts: 0.7Ai ox StressComb = 0.371 0K
Check 1/8" welded cannaction <--- USE WELD 0= 235
Assume L/t > 25: 25% = 1.783 in 1 Voegld
Lreq'd = 0.39¢ in Pn/ﬂ =073t A Z Ve lreqa =7 7Sq£!"
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Connection Lnit to Curh Clip [ #io]sMs screw a= 3.0
t1= 0.0713]in Ful = &5]ksi
2= 0.1017}in lumit base rail thickness] FuZ= 45| ksi
d= 0.790 in [screw diameter) dw= 0.375 in Inom. washer diameter|
21 = 14
Faort?/f1<1.0: Pns = 2377 # FortZ/t1> 2.5 A T
Shear: B = 42&:@ 3.86 k Pns= 2377# t2
P =27tdF, 238K Pas = 278,dFy 236 k -
P = 2.7t>dF, 339k P = 2.7t5dF, 3.39 k tq ] F
Pnsfo= 732 % L a
Pes/Q = 540 # < Controls Poup = 0.85t.dFyz) =
Tension: Pnot= 1.048 k [screw pull-oul strength) 1. = min(ty, iy) w
Pnov = 2.607 k {screw pull-over strengthl B, = 1.5¢,dFu, \
Pts/1= 286 # <- Controls |
Pts/Q = 820 # (Full tensile screw capacity] \'
Shear (k] #clips Veiip (K) Vaewllbl #screws spacing —
Long side: 2.052 3 0.48 540 # Z 6.00 in M« }
Short side:  2.052 2 1.03 540 # 2 6.00in ‘
clip width linl [ 7.00 ] clip height = T.4]in 8
min spacing = 0.571in edge distance = 0.5]in [min: 1.5d) - ; AV
Chack Block shear rupture:  0.K. thinnest part= 0,0713  AISI BSR applies T
Fy =k5'\ 0= 2.22 bolt/screw connection \
Agv = 0.463 in” Anv= 0443 in° Ant=  0.042 in®
Rn/Q = 7.500 k Ry = 0.6F,Agy + Fuluy < 0.6F,Ay + Fydyy
BSROK (AlS!| Sect. E5.3)
Raof Laading SEISMIC: [0.6-0.145D5)D + 0.7E WIND: 0.6D + W
Iransverse:| Upliftyuy = 1702 lbs [ Shearyy = 1122 lbs ]
Compressionegomc = 2453 lbs =[FpmaxASD*Hem+Heurbl+ (140145 5c) *IWGT, 1 pocu-o/ 21 *weurbl/weurb
Tensionsggmic = 1702 Lbs =Compegicuic-10.6-0.145.¢] *(WGTunit+curb)

Compressionyyp = 430 lbs =IF, yansacp (Hem+ Heourb 40,65 IWGT e/ 2) *Weurb-Faep *weurb/2]/weurb
Tensionupp = 1423 lbs =[F% 1ramapen * (Hem+Heurb)-0.6* (WG T i e/ 2V Weurb+F casp "weurb/2] /weurb
Longitudinal:| Upliftyay = 1421 Wbs [ Shearyy = 1122 lbs

Compressionsgeyic = 2173 lbs [FpmaxASD [Hem+Heurb)+ (140 1655 (WG T o rcur/ 21° Leurbl/Leurb
Tensionggemis = 1421 lbs =Compegzwe-10.6-0.14S<] WG Tunit+curbl
Compressionyn = -1 lbs =[F pranezen® (Hom+Heurb)+0.6* (WGT it/ 2)* Leurb-F  asp " Leurb/2)/Leurb
Tensionymn = 991 lbs =IF: yransasn “(Hem+Heurbl-0.6* IWGT air. s/ 21* Leurb+F . yasn“Leurb/2)/Leurb
Wood Attachment: Use 5/8" @ wood lag screws  w/ 3.5" Min. Embed
Tallu=|  946.67|lbs Vallpu=| 104333]1bs
TEafyEra- Tallyes=|  1195.95|lbs Vall, = 1024|lbs
# of Screws Req'd for Uplift = 1.80 COMBINED LOADING: 0.630 O.K.
# of Screws Reg'd for Shear = 1.10 Screw Spacing =in 6.c.
Tolal # of screws Required =
Use 5/8" & wood lag screws @ 35.6 in g.c. alon ide of curb
# of Screws Req'd for Uplift = 1.5 COMEINEE LOADING: 0.457 0.K.
# of Screws Reg'd for Shear = 1.1 Screw Spacing =in a.c.

Tolal # of screws Required :

Use 5/8" & wood lag screws @ 18.9 in o.c. along short side of curb
Steel Deck Attachment: Use 5/8" p A307 Balts attached to steel angle below deck

TiifEvaras:
# ol

Tallyy, = 6903|lbs Vally, = 3482|1bs
6703|lbs 3682}lbs
Bolls Req'd for Uplift = 0.25 COMBINED LOADING: 0.074 O.K.

# of Bolts Reg'd for Shear= 0.30 Bolt Spacing = 102.8)in o.c.
Total # of Bolts Reguired =

Use 5/8" & A307 Bolts sttached to steel angle below deck @ 102.8 in o.c. slong long side of curh
i i
# of Bolts Req'd for Uplifi = 0.21 COMBINED LOADING: 0.066 0.K.
# of Bolts Req'd for Shear = 0.30 Req’d Min Spacing = ino.c

Total # of Bolts Required :

Use 5/8" 10

olts attache | le below deck @ 71.5 in o.c. along short side of curb
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:  SEISMIC [0.6-0.145DS)D + 0.70,E (3, =2.5)
Cancrete Attachment: 3/4” @ Hilti Hit-HY 200 adhesive anchars ~ w/ 4" embed
Tall ep = 1722 lbs Vall prp = 2032 Ibs &= (1 +025DS)D + 2.5 =1.87
Tallygg = Tallrp/ac=  920.9 bs Vallus=Vall sep/a= 10864 lbs (D = 0.465,E = 0.535)
Transverse:| Upliftyy = 3246 lbs [ Shearuuy = 2804 lbs |
Compressionscsue = 3997 lbs =[2.5*FpmaxASD* (Hem+Heurb|+[140.145,6]*[WGT e, o/ 2)"weurb)/weurh
Tensionceey: = 3246 lbs =Compsgisuc-i0:6-0.14S55) IWGTunit+curb)
Shearsgsmic = 2804 Ibs =2.5*FpmaxASD/2
Min Bolts Req'd Uplift = 3.52 spacing = 30.25 in o.c. Tapplied = 360.4 tbs
Min Bolts Req'd Shear = 2.58 spacing = £5.375 in o.c. Vapplied = 311.6 lbs
Try Gsing §  bolts | o umineD LoADING s et Vepllied g5 g8
spacedat 1284 inoec. Tanowasn  Vattow.aso
ilti Hit-HY 2 & i 4" embed
Longitudinal- Upliftuy = 2545 lbs Shearww= 2804 lbs
Compressionssgy: = 3296 lbs =[2.5*FpmaxASD*{Hem+Heurbl+[1+0. 14551 WEBT jquemurs/ 2)*Lourb)/Leurd
Tensiongsue = 2545 lbs =Compsgigmc-0.6-0.145 1" [WGTunit+curb]
Sheargggmg = 2804 lbs =25'FpmaxASD/2
Min Bolts Reqg'd Uplift= 2.76 spacing = 29.75 ina.c. Tapplied = 363.6 lbs
Min Bolls Req'd Shear = 2.58 spacing = 29.75 in o.c. Vapplied = 400.6 lbs
e . e COMBINED LOADING =  —awptiee  Vapttisd 35 g4
spacedat 11,92 ino.c Tauowaso  Vatlow.aso

Use 7 - 3/4" & Hilti Hit-HY 200 adhesive anchors @ 11.9 in 0.c. max. alone short side of curb w/ 4" embed

CBKD-135
CURB RAIL THICKNESS: 0.0713 in 14 Gauge
UNIT CLIP THICKNESS: 0.0713 in 14 Gauge
# OF CUPS (LONG SIDE) - 3 clips with 2 - #10 SMS screws each clip
WEB STIFFENER: NOT REQUIRED
# OF CLIPS (SHORT SIDE) - 2 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 wWOooD STEEL NCRETE
5/8" ¢ lag screw w/ min, 3.5" 3/4" ¢ thrd'd rod in Hilti HIT-HY
S/8" ¢ A307 holts
ANCHORAGE embed (SGmin=0.43) /8" ¢ 200 epoxy, min. 4" embed
LONG DIRECTION 4 @ 35.58in o.c. 2@ 10275ino.c. 9@ 12.84ino.c.
SHORT DIRECTION| 5@ 18.88in o.c. 2@715ino.¢, 7@ 11.52in g.c.
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Client:[ProVent  PV1806 |
Description:|CBKD-135 117 KDKITSLU180
Unit:|ZF 180
A
Curb Information a Fy 5
Heurb = 11]in [Height of curb) I v J
Lourh = 114.75]in (Length of curb) [ Triomt) |
weurb = 83.5)in [Width of curbl ‘—f" ST
WGTcurb = 192{lbs {Weight of curb) i :
# Clips long side = 3 # Clips short side = | I3
Unit Infarmation = yo Fous . }
WGTunit = 2057|lbs [Weight of Unit] =2 TV - Fi
Wtmax = 498|lbs [Maximumi carner weight) = ; i WG wWias! | — =
Wimin = 438|lbs [Minimum corner weight) | | !
Hunit = 48.625|in {Height of unit above curbl ’ i & Y
Hem=|{ 24.3125|in [Height to centerof massl [ &, U
Lunit =| 125.25in (Length of unit] ;] ‘
Wunit = 92[in [Width ef unitl I ‘J—
- ‘ -y
Seismic | nading - 2015 IBC/2014 CBC | B | G
Ss= 2.85 (Warst case tor majority of CA - Design Category D)
Fas= 1 (Interpolated from Table 11.4-1 ASCE 7-10]
Sms = 2.850 (Fa*5sl
Sds = 1.900 (2/3*Smsl
Ip = [Importanca Factor Category il Building)
Fpmax = 1.425 Wp (0.4%ap*Sds*Ip)*Wp~3/Rp
FpmaxASD = 2052 lbs [0.7*Fpmax] FpmaxASD = 2243 |bs
{unit only) {unit and curb]
*** Exposure Calegory C =**
Kz= 1.13 [Fer &0 ft roof height, Expesure C - Table 29.3-1 ACSE 7-10]
Kzt = 1.0 [No topographic effects assumed for rosftop mounted units]
Kd = 0.85 (Directionality factor Table 26.6-1 ASCE 7-10|
= 115 [Max wind velocity. mph fer Cat Ill & IV bldgs Exp. Cat C)
GClineria = 1.9 {Refer Sect 29.5.1 ASCE 7-10]
e o S 1.5 {Refer Scct 29.5.1 ASCE 7-10)
32.5 psf =0.00256*Kz*Kzt*Kd*V* (Eq. 29.3-1 ASCE 7-10)
B st = 1923 lbs =0.6*qz*6Cr*Lunit*[Hunit+Hcurb] [Eq. 29.5-2]
Fr a5 tong = 1412 lbs =0.6%qz*GCr*Wunit*(Hunit+Hecurb)
Fietasn= 2347 bs = 0.6"gz*GCr Lunit*Wunit  (Eg. 29.5-3]
Curb Loading
Transverse:
Compressionsgeme = 1858 lbs =[FpmaxASD*Hcm+2*[1+0.145 ] *Witmax*weurbl/weurb
Tensionsgeme = 1171 lbs = Compepgun-10.6-0.145,*WGTunit
Compressionyyp = -14 |bs =[F, jranenan THEM+2*0.6 " Wimax*weurb-F, . nep *weurb/2)/weurb
Tensionyup = 1094 lbs = CompwinotFvert-0.6*WGTunit
---» Negative values indicate Compression lead rather than Tension.

Compressionseemes =
Tensionsgeme =
Compressiongup =
Tensiongyp =

1696 lbs
1009 Lbs
-274 lbs
834 lbs

=[FpmaxASD*Hem+2*(1+0.14*Sa<)*Wimax* Leurb)/Leurd

= ComPegms-10.6-0.145,<] "WETunit

=[F} transasp THCM+ 270.6"Witmax™Leurb-Fwusp *Leurb/2)/Lecurb
= Compwpr+Fvert-0.6*WGTunit

---»> Negative values indicate Compression load rather than Tension.
Governing Reaclions:

Itansverse: Compuyx= 1858 lbs —> Along long edge of curb,
{on fong edge) Tensyay= 1171 lbs —> Along long edge of curb.
\Longitudinal; Compuax= 1696 lbs -—> Along short edge of curb,
{on short edge) Tensuyax= 1009  lbs —> Along short edge of curb.

---> Negative values indicale Compression lead rather than Tensien.
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Fy= 50 ksi Fu= 65 ksi t=  0.0566
E= 29500 ksi
Calculate Section Properties af Curh
A'= 11.600}in = 10.717 in =A'-[2r+t]
B'= 3.000|in e 10.943 in =A'-t
‘= 1.600]in [0 if no lips) = 2717 in =B'-[r+t/Z+alr+t/2)]
a= 1.000{(0 - no Lip; 1 w/ Lip) = 2,943 in =B™-{t/2+at/2)
= 0.084% (Inside bend radius) c= 0.859 in =alC'-[r+1/2)]
t= 0.056¢ in = 0.972 in =alC'-t/2)
r'= 0.113 in =R+t/2 us= 0.178 in =nr/2
HE 0.759 in [Distance between centroid and web centerlinel
Ix = 18.573 in (Moment of Inertia about X-Axis]
ly = 1.241 in [Mament of Inertia about Y-Axis)
A= 1.05 in*
P E 4.20 in
ry = 1.095 in = —T_
rmin = 1.095 In
Axizl Compressinn
Pu= 1.026 k (Max Axial Compl Qc= 1.80
Pn/ac = 23,678 k 2
Fe=  99.66 ksi B _RA AELE &S (0658%") &, [r, 72
A = 0.71 E: = Qc ] 1.5 F, = 0'877';. Ac: '}c- Fc - k!/ 2
Fn = 40.53 ksi F Rt PRI N (¥/r)
lv= 74 in Lateral unbraced length
xLJr, = 54 [assume k=D0.8]
LCampression Check = 0 K.
Check Weh Crinali
h= 11 in -- Check limits: C=4.00
t=  0.0566 in ht= 19435 200 Ce=D0.14 S45 tableC3.4:1-2; fastened
N 700 Nft=  123.67 <210 Cy=0.35 to support, en.e flange, end
0 = 1.75 N/h= 0.636364<2.0 ¢, = 0.02 toadingl
P, = 1.674 k R/t= 1.50 8.0 h
PJQ,= 0957k P, = Ct2E,sin(90) | 1 -, B4 + Cy LA | o
Long side: Pure = 0,619k QK #clips=3 ¢ g Ve
Short side: Pu ., = 0.848k 0K #clips=2
Check Weh Stiffaner 16Gax 3/6" x 7" [C-channel)
width of stiffener = 7.000 in ts= 0.0566
web of stiff. w= 6.717 in Rs= 0.0849 in
***Check w/ts £ 1.28VE/Fys Qc = 1.70
w/ts=  118.475
1.28v[E/Fys] = 31091 > wits over limit  Use C3.7.2
Py =07(Poc+ AcFy) = By
Pwe = 1.674 k Ae= 0.380 in®
Pn= 14.478 k Pn/o= 8.517 k
Not Reg'd
Corner Connections 1/4" p SAE Grade 8 bolts w/ 1/4-20-UNC Threaded inserts
Ternmax = 513 lbs Max[F nacsolé -OR- Fhysowsns/4 corner connections)
Vernmax = 586 lbs (Max Ten/2 corner connections per side]
Boli: Tall= 2480} lbs Vall= 1096/lbs
Threaded Insert: Tall= 2860]|lbs Vall= 1714]{lbs
# of Bolts required for Tension = 0.2
# of Bolts required for Shear= 0.5 =**If combined fails:
#of Bolts Used=[___ 1.0] USE --> 2.0
Check Combined Stress in Bolts & Inserts: 0.741 Q0K StressComb = 0.371 0K
Check 1/8" welded connection <--= USEWELD Q= 2.35
Assume L/t > 25: 25%t = 1.415 in o) 1 Veogll
Lregd= 0499 in o =gOTsilk 2 ey brequ =g
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Connection Unit to Curb Clig SMS screw o= 3.0
£ = 0.0564(in Ful= 651ksi
t2 = 0.1017}in [unit basa rail thickness] FuZ = 85| ksi
d= 0.190 in [screw diamater) dw = 0.375 in [nom. washer diameter]
t2/t1 = 18
Eartof1<10: [ Prs= 88T Eort2/t1» 25 AT
Shear: B = %2Fg jt:d 3.86 k Pns= 1887 # t2
Poe = Z70dFy 189K By = 27,dFy; 1.89 k =
Po=27t:dFs 339Kk e = 27t:dF 3.39 k ty=—) | )
PnsfQ= 629 # -;*-_: i
Pss/0 = 540 # <- Controls Proe = 0.85t.dF,2) 1
Tension: Pnol= 1.068 k [screw pull-out Slrength] 1. = min(ty, t;) J
Pnev = 2.069 k Iscrew pull-over strength] Puoy, = 1.54,d Py \
Pts/0 = 356 # <- Controls |
Ptsfa = 820 # full tensile screw capacity) l
Shear k] #clips Vs [k Vaeellbl # screws  spacing et
Long side:  2.052 3 0.68 SL0# 2 4.00 in &
Short side:  2.052 Z 1.03 540 # 2 6.00in
clipwidth fin] <[__7.00_] clip height =| 1.4]in -
minspacing = 0.57in edge distance = 0.5|in [min. 1.54) - V
Check Block shear rupture: 0K thinnest part= 0.0566  AISI BSR applies T
Fy :ksi a-= 2.22 bolt/screw connection \
Agv = 0.348 in” Anv=  0.352in° Ant=  0.03in°
R/ = 5.954 k Ry = 0.6F,Age + Fudne < 0.6F,Ans + Fudue
BSROK [AIS] Sect. ES.3)
Roof Loading SEISMIC: (0,6-0.145DS]D + 0.7E WIND: 0.6D+W
Ironsverse)| Uplifty = 1821 lbs I Shear = 112z bs |
CompressioNsgcus = 2372 lbs =[FpmaxASO*[Heme Heurble 1401450 IWBT . peun /21 weurbl/weurb
Tensionzgeme = 1421 lbs =Compeggumc-10.6-0.14Sps) "(WGTunit+ecurb]

Compressionynn = 317 lbs =[F,, transasn* [Hem+Heourbl+ 0.6 (WEBT ,; e/ 2V weurb-F e tweurb/2)/weurh
Tensionyng = 1309 lbs =[Fy transasn” [Hem+Heurb)- 0.6*IWGTJ,=,_C,J-;,,/2]'w:urb_a-Ft.mgsc“wcurb/ﬂ/wcurh
Longitudinal:| Upliftyay = 1363 lbs [ Shearuax = 1122 lbs |

Compressionsgaue = 2114 lbs [FpmaxASD- [Hem+Heurd]+[1+0. 145 e WG T opecart/ 21 Leurbl/Leurb
Tensionsgeme = 1363 lbs =Compzggmic-10.6-0.145 ¢ *IWGTunit+curb]
Compressionyinn = -62 lbs =[Fs paeasn [HEM+Heurb )+ 0.6 IWGT i curn/ 21 Leurb-F agn " Lourb/2)/Leurh
Tensionyp = 931 lbs =IFs pranassp " tHem+Heurb)-0.6MWGT iy, oo/ 21" Leurb+Franasp " Leurb/2)/Leurb
Woed Attachment: Use 5/8" @ wood lag screws  w/ 3.5" Min. Embed
Tall=| 94667165 Vall,=[ 1043.33]lbs
Transverse: Tallyeu=| 1195.95|lbs Vallygys= 1024]lbs
# of Screws Req'd for Uplift = 1.71 COMBINED LOADING: 0.613 0O.K
# of Screws Reg'd for Shear= 1.10 Sersw Spacing =m 0.C.

Total # of screws Required =

Use 5/8" | reWS

# of Screws Req'd for Uplift =
# of Screws Req'd for Shear =

35.6 in 0.c. along long side of

1 t. COMBINED LOADING: 0.447 0.K.

Screw Spacing = in 6.c.

Tolal # of screws Required _

Use 5/8" rews (@ 18.9 in o.c. along short side of
Steel Deck Attachment: Use 5/8" p A307 Balis attached to steel angle belaw deck
Tallyyy = £903|lbs Vallygy = 3682|lbs
Iransverse: 4£903|lbs 3682|lbs
# of Bolls Reg'd for Uplift = 0.23 COMBINED LOADING: 0.072 O.K.
# of Bolt= Req'd for Shear = D.30 Bolt Spacing =in 0.,
Total # of Bolts Required :
se 5/B" | chi steel l low deck @ 102.8 in o.c. along long side of curb
Longitudinal:
# of Bolls Req'd for Upliit = 0.20 COMBINED LOADING: 0.065 O.K.
# of Bolts Req'd for Shear= 0.30 Reg'd Min Spacing =in 0.C.
Total # of Bolts Required =
Use | ached to steel angle below de 1.5 in 0.¢. along sh ide of curb
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SEISMIC [0.6-0.145DSID +0.7Q,.E (Q, =2.5)
Cancrete Attachment: 3/4" @ Hilti Hit-HY 200 adhesive anchars w/ 4" embed
Tatl, g = 1722 lbs Vall grp = 2032 lbs = (1+0.2505)0 + 2.5F =1.87
Tallysp = Tall gpp/a = 920.9 lbs Vallyoy = Vall gp/a = 1086.6 lbs (D) = 0.465,E = 0.535)
Transverse:[ Uplifty = 3044 lbs | Shearyy= 2804 lbs |
Compressiongggyz: = 3795 lbs =[2.5"FpmaxASD*(Hem=Heurbl+1140. 1450 IWGT v oore/ 21 "wWeurb]/weurh
Tensionsz - = 3044 lbs =Compegisuc-10.6-0,14S:]* IWGTunit+curb)
Shearzmeue = 2804 lbs =2.5"FpmaxASD/2
Min Bolts Req'd Uplift = 3.31 spacing = 30.25 in o.c. Tapplied = 338.3 lbs
Min Bolts Req'd Shear = 2.58 spacing = 45375 ino.c. Vapplied = 311.6 lbs
Try using 9 ‘bolts _ Toppiiea | Vapuiea i
spaced at 12.84 e COMBINED LOADING = m Tm <12 =065

Useg-3/4" 200 adhesive anchors @ 12.8 in 0.c. max_along lo mbed
Longitudinal: Uplifty o = 2398 lbs | Shearyy = 2804 lbs
Campressionsgey: = 3150 lbs =[2.5*FpmaxASD™(Hem+Heurbl+[1+0.1 45,7 [WGT, .. ./2]* Lcurb]/Leurh
Tensions eue = 2398 lbs =Compegisue-10.6-0.145-)“(WGTunit+curb)
Shearsziawe = 2804 lbs =2.5"FpmaxAsSD/2
Min Bolts Req'd Uplift = 2.60 spacing = 29.75 ino.c. Tapplied = 342.6 b=
Min Bolts Reg'd Shear = 2.58 spacing = 29.75 ino0.c. Vzpplied = 400.6 lbs
Tryusing 7 - bols |0 iainepopiNG = —eeetice, Vapliea_ =12 =07
spacedat 1192 ino.c. Tanow.ase  Vartow aso

Use 7 - 3/4" & Hilti Hit-HY 200 adhesive anchors @ 11.9§

ICURR NESIGN SUMMARY:  ¢BKD-135
CURB RAIL THICKNESS: 0.0566in 16 Gauge
UNIT CLIP THICKNESS: 0.0566in 16 Gauge
# OF CUIPS (LONG SIDE) - 3 clips with 2 - #10 SMS screws each clip
WEB STIFFENER: NOT REQUIRED
# OF CLIPS (SHORT SIDE) - 2 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
B WO00D STEEL CONCRETE
5/8" § lag screw w/ min, 3.5" 3/4" ¢ thrd'd rod in Hilti HIT-HY

ANCHORAGE 5/8" & A307 belts
embed (SGmin=0.43) /2 d = 200 epoxy, min. 4" embed
LONG DIRECTION] 4@ 35.58in0.c. 2@ 102.75ino.c. 3@1284ino.c.

SHORT DIRECTION 5@ 18.88ino.c. 2@715ino.c 7@ 1192 ino.c.
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Client:[Provent  PV180& |
Description:|CBKD=135 &" KDKITSLU180
Unit:|ZF 180
Curh Information . H? o
Heurb =] Bin (Height of curb) 1 = G
Leurk = 114.75]in [Length of curb] [ { *Lumi ) |
weurb = 83.5)in (Width of curb) T e =T i
WGTeurb = 192|lbs [{Weight of curb] i
# Clips long side = 3 # Clips short side = i g
Unit Information 2 ! Frua
WGTunit = 2057|lbs [Weight of Unit] ATT—— = ]‘ R
thafx = £98|lbs [Maximum corner wgight] ;‘ } e v WGTuar e o
Wimin = 438|lbs [Minimum corner weight) |:; o
Hunit = 43,625in (Height of unit above curb) | | - Y =
Hem=|  24.3125[in [Height to center of mass] L D
Lunit=|  125.25|in {Length of unit] 2 ‘ T i
Wunit = 92]in (Width of unit) T ¥ ;i
-y ; \:‘: ] B
Ssismir L nading - 2015 IBC/2014 CBC A B Com
S8 283 [Worst case for majority of CA - Design Categery U]
Fa= 1 linterpolated from Table 11.4-1 ASCE 7-10]
Sms = 2.850 [Fa*Ssl
Sds = 1.900 (2/3*Sms]
Ip = (Impertance Factor Category Il Building]
Fpmax = 1.425 Wp (0.4%ap*Sds*Ipl*Wp~3/Rp
FpmaxASD = 2052 lbs (0.7*Fpmax] FpmaxASD = 2243 lbs
{unit ontyl {unit and curb]
Wind | nading - 2015 IBC/2014 CRC
*+* Exposure Category C =**
Kz = 1.13 [For 0 ft roof height, Exposure C - Table 29.3-1 ACSE 7-10]
Kzt = 1.0 [No topoegraphic effects assumed for rooftop mounted units|
#d = 0.85 |Directionality factor Table 26.6-1 ASCE 7-101
V= 118 [Max wind velocity, mph for Cal Il & IV bldgs Exp. Cat C]
GO arn = 1.9 [Refer Sect 22.5.1 ASCE 7-10)
GCriyery = 1.5 |Refer Sect 29.5.1 ASCE 7-10]
32.5 psf =0.00256*Kz*Kzt*Kd*V* [Eq. 29.3-1 ASCE 7-10]
F st irane= 1824 lbs = B.6*qz*GCr*Lunit*[Hunil+Heurbl (Eq. 29.5-2)
Fi s tong = 1341 lbs = 0.6%qz*GCr*Wunit*(Hunit+Hcurbl
Footaco= 2342 lbs = 0.6%qz*GCr*Lunit*Wunit  (Eq. 29.5-3]
Curb | pading
Transverse:
Compressionsgcys = 1858 bs =FpmaxASD™Hem+2*(1+0.14Spc] *Wimax*weurbl/weurb
Tensionsgeme = 1171 lbs = Compegiguc-10.6-0. 145, * WG Tunit
Compressionyp = -42 |bs =IF+ yrancien Hom+2"0L6" Wimax weurb=F,..usp*weurb/2lfweurb
Tensionyup = 1066 lbs = Compyo+Fvert-0.6*WGETunit
---> Negative values indicate Compression load rather than Tension.
Compressionsgsuic = 1696 lbs =[FpmaxASD*Hem+2*[140.14%Sps]"Wimax* Leurb]/Leurb
Tensionzgeme = 1009 bs = Compspeme-10.6-0.1455 ] *WETunit
Compressionyup = -289 lbs =[F+ tranensp *Hem+2*0.6*Wimax"Leurb-F omsn " Lourb/2)/Leurb
Tensionyuy = 819 lbs = Campwnp+Fvert-0.6*"WGTunit

-—-3 Negative values indicate Compression load rather than Tension.
Governing Reactions:

Transverse: Comppuy= 1858 lhs —> Along long edge of curb.
{on long edge) Tenspax= 1171 lbs ---> Along long edge of curb.

Langitudinal: Compuax= 1696 lbs —> Alang short edge of curb.
{on short edge) Tenspay= 1009 lbs ---» Along short edge of curb.

---> Negative values indicale Compression Load rather than Tension.
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50 ksi Fu= &5 ksi t=  0.0566[18 Gauge]
29500 ksi ,
3By
I ion § . : Curt 7 5
o 8.000]in - 7117 in = A-12r+1) - .=
= 3.000]in a'= 7.943 in = A'-t cC' | [ 2 ‘
C= 1.000{in 10'if no lips) = 2.717 in = B-[r+t/2+alr+t/2]] -
a= 7.000](0 - ne Lip; 1w/ lip) = 2.943 in = B'-[t/2+01/2) F ‘
R= 0.0849 (Inside bend radius! = 0.859 in = olC-[r+1/2]] /
= 0.0564 in &= 0.972 in =alC-y/2) R— ,
= 0,113 in = R+t/2 u= 0.178 in =nr/2 A
%= 0.905 in [Distanca between centroid and web centerline]
lx= 8.792 in (Moment of Inertia about X-Axis) " |
ly= 1.145 in [Moment of Inertia about Y-Axis) T !
A= 0.88 in’ .
= 3.16 in : ‘
ry = 1.139 1n === I
rmin = 1.139 in
Al =
Pu= 1.026 k [Max Axial Compl Qc= 1.80
Pn/Qc = 20174 k o &
/Fe = 107.86 ksi B ga YAE1SiR= (08s8™") 5, S L
he = 0.68 [ i B DL IR T Ly
Fn= 4118 ksl B B ifxm15 R=STH (K/y)
Ly = T4 in Lateral unbraced length
kA /r, = 52 [assume k=0.8]
i =0K
Check Weh Cripali
H= g in -- Check limits: C=400 )
t= 00566 in ht= 141362200 ch-014 | 150 ::‘:}:’rfi:;f'é:::‘:';:d
N = 7.00 Nft= 123.67 <210 Cy=0.35 lé}ading] !
i, = 1.75 N/h = 0.875<2.0 C.=0.02
P.= 1770k Rit= 1.50 £9.0 e N R
P/o,= 1011k P, = Ct*F,sin(90) (1 —Cr =146 =2 —L';,J-;)
Long side: Purae = D619k 0K #clips=3 ¢ ¢ J
Shiort side: Puygng = 0.848k 0K #clips=2
Check Weh Stiffener 16Ga x 3/4™ x 7" [C-channel]
width of stiffener = 7.000 in ts= 0.0566
web of stiff. w= 6717 In Rs= 0.0849 in
***Check w/ts £ 1.28VE/Fys Oc= 1.70
w/ts = 118.675
1.28VIE/Fys) = 31.091 s w/ts over limit Use C3.7.2
B, = 07(Ruc+ AF,) = P _ .
Pwe = 1.770 k Ae= 0.380 in*
Pn= 14545 k Prn/a= 8.556 k
Naot Rag'd
Carner Connections 1/4 @ SAE Grade 8 bolts w/ 1/4-20-UNC Threaded inserts
Ternmax = 513 lbs Max{F mamenfé ~OR- Fhucpesao/é corner connections)
Vernmax = 586 Lbs [Max Ten/2 corner connections per sidel
Bolt: Tatl= 2480|lbs Vall = 1096|lbs
Threaded Insert: Tall= 2860|lbs Vall = 1714|lbs
# of Bolts required for Tension = 0.2
# of Bolts required for Shear= 05 =**If cambined fails:
#of Bolls Used=|  1.0] USE—> 20
Check Combined Stress in Bolts & Inserts: 0.741 0K StressComb = 0.371 0K
Check 1/8" welded connection <--- USE WELD Q= 235
Assume L/f> 25: 255t = 1.415 in : Weagdl
Lregd= 0499 in PL/Q = QO 7othF 2 Vg Lreq'a = 0.75tF,
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Connection Linit to Curh Clip [ #i0]sMs screw - 30
t1= 0.0564]in Ful= 65|ksi
t2 = 0.1017]in lunit base rail thickness] FuZ= £5|ksi
d= 0.190 in (screw diameter] dw = 0.375 in [nom. washer diameter]|
2/t = 1.8
Eartofl<1n: —  Pns=  les7# Eorto/1>25 AT
Shear:  Fue=%2Fq | t2d 386 k Pns= 1887 # t2
Py = 2.7t,dFy, 1.89 k By = 2.7t;dF, 1.89 k R
Pus=27tdF, 339K P = 2TtdFpn 339k t4 1 |
Pns/a = 829 4 o
Pss/0= 540 # <- Controls Proe = 0.850,dF.2) =
Tenston: Pnot= 1.068 k [screw pull-out strengthl to = min(ly, t3) ‘
Pnov = 2.06% k [screw pull-over strengthl B, = 1.54,d,Fy
Pisfa = 356 # <- Controls
Pts/a= 820 # [full tensile screw capacityl :
Shear (k] #elips  Vap(kl  Vagllbl #screws  spacing —=
Longside:  2.052 3 0.48 540 # 2 6.00in ] LI )
Short side:  2.052 2 103 5404 2 6.00in Lo
clip width (inl <[__7.00 | clip height = 1.&]in 4
min spacing = 0.57 in edge distance = 0.5]in [min. 1.54) - AV}
Check Block shear cuprure: 0K, thinnest part= 0.056¢6 AlS!I BSR applies T
Fy=[____ 50]ksi D= 2.22 bolt/screw connection Y
Agv = 0.368 in” Apv= 0352 in° Ant=  0.034&in’
Rn/Q = 5.954 k Ry = 0.6F,Age + FyAne < 0.6F,App + Fufing
BSROK (!SI Sect. £5.3]
Connectiaon of Curb to Supporting Structura
Raof Loading SEISMIC: [0.6-0.145DSID + 0.7E WIND: 0.6D + W
Iransverse:| Upliftyay = 1541 lbs | Shearyuy = 1122 lbs |
Compressionggsc = 2297 lbs =[FpmaxASD*[Hem+Heurbl+{1+0.1450]*(WGT, . yocuee/ 21 Pweurb]/weurb
Tensiongemui: = 1541 Lbs =Compegiemc-10.6-0.145¢¢)*IWBTunit+curb)

Compressionyyn = 210 lbs =[F}, yransaso I Hem+Heurbl+0.6 5 (WGT ./ 2V *weurb=-F o ase "weurb/2l/weurb
Tensionump = 1203 lbs =[F,. jpanetsn” (Hem+Heurt)-0.6 *WGT ni.cus/2) 'weurb+Fpaep *weurb/2]/weurb
Longitudinal.| Upliftyay = 1304 lbs [ Shear = 1122 lbs |

Compressionsgsm: = 2055 lbs =[FpmaxASD (Hem+Heurbl+[1+0. 145, IWGT, -, /2] *Leurbl/Leurd
Tensionggeue = 1304 lbs =Compepiguie-10.6-0:14S < *(WGTunit+curh)
Compressionyng = -119 lbs =[F, 1raranen* [Hem+Hourb 40,6 IWG Ty core/ 21 Leurb-Foaqaen “Lourb/2)/Leurh
Tensionyng = 874 lbs =fF o manezen (Hem+Heurb)-0.65WGT . o /2] LeUrd+ F o asp ™ Leurb/2]/ Leurb
Woaod Attachment: Use 5/8" ¢ wood lag screws  w/ 3.5° Min. Embed
Tollgea=|  946.67|lbs Vall,um=| 1043.33]tbs
Transverse: Tallyes=| 1195.95|lbs Vallype= 1024|lbs
# of Screws Req'd for Uplift = 1.62 COMBINED LOADING: 0.596 0.K.
# of Screws Req'd for Shear = 1.10 Screw Spacing =ir‘| 0.c.
Total # of screws Required =
Use 5/8" & wood lag scr 35.6 in o.c. along long side of curb
# of Screws Req'd for Uplift= 1.4 COMBINED LOADING: 0.437 O.K.
# of Screws Reqg'd for Shear= 1.1 Screw Spacing =in 0.c.
Total # of screws Required =] 5]
Use 5/8" & wood lag scr 18.9in o.c. along short side of curb
Steel Deck Attachment: Use 5/8" @ A307 Bolts attached to steel angle below deck
Tallyg, = 903 |lbs Valle, =[  3682]1bs
Iransverse: 6903|lbs 3682{lbs

# of Bolts Req'd for Uptift 0.22 COMBINED LOADING: 0.06% O.K.

# of Bolts Req'd far Shear= 0.30 Bolt Spacing = 102.8]in c.c.
Total # of Bolts Required =

[

Use 5/8" & A307 Bolts attached to steel angle below deck @ 102.8 in o.c. slone long side of curb
Longitudinal.
# ol Bolls Req'd lor Uplift = 0.19 COMBINED LOADING: 0.043 0.K.
# of Bolts Req'd for Shear = 0.30 Req'd Min Spacing=[___ 71.5]in o.c.

Total # of Bolts Required=[______ 2]

Use 5/8" $ A307 Bolts attached o steel angle below deck @ 71.5 in o.¢. along short side of curk
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Eor Concrete anchorage: = SEISMIC (0.6-0.145DS|D + 0.70,E Q, =2.5)
Cancrete Attachment: 3/4" @ Hilti Hit-HY 200 adhesive anchors W/ 4" embed
Tallugep = 1722 lbs Vall gep= 2032 lbs o= (1 + 0.2505)D + 2.5E =187
Tallugp = Tall gepfae=  920.9 lbs Vallig =Vallyrofa=  1086.6 Ibs (0 = 0.465,E =0.535)
IEE!QSME.E.&.] Upliftyy = 2843 lbs ] Shearyy = 2804 lbs I
Compressionggeus = 3594 lbs =[2.57FpmaxASD*{Hem+Heourd]+[1+0.145,¢]*(WGET, . oo/ 2)*weurbl/weurb
Tensionzzeue = 2843 lbs =Compsgamic-[0.6-0.145::)*IWGTunit+curb]
Shearsoeme = 2804 lbs =2.5"FpmaxASD/2
Min Bolls Req'd Uplift = 3.09 =pacing = 30.25 ino.c. Tapplied = 315.9 lbs
Min Bolts Req'd Shear = 2.58 spacing = 45375 ino.c. Vapplied = 311.4 lbs
Try using ? holts Tappiied Vapitiea
) COMBIN DING= ——F—F—— <12 =10
spacedat 1284 inoc SRALA atlow, 45D N Vattow.aso 0.3

Use §- 3/4" ¢ Hilti Hit-HY 200 adhesive anchors @ 12 B in o.c_max along long side of curb w/ 4" embed

Longitudinal: Upliftyx = 2252 lbs Shearyy = 2804 lbs
Compreszsiongsey: = 3003 lbs =[2.5*FpmaxASD*[Hem+Heurbl+[140. 145 *[WET ..o/ 2] *Leurb]/Leurb
Tensiongzeye = 2752 lbs =Compseigue-[0.6-0.145:c|*(WGTunit+curb)
Shearsmemr = 2804 lbs =2.5*FpmaxASD/2
Min Belts Reqg'd Uplift = 2.L5 spacing = 29.75 ino.c. Tapplied = 321.7 |bs
Min Bolls Req'd Shear = 2.58 spacing = 29.75in o.c, Vapplied = 400.¢ lbs
Tyusing 7 - bolis oo nnepioaDiNG = —ezeied |, Veptisd Lo oo,
spaced at 11.92 ino.c. allow.Ast  Vatiow.asp

Use 7 - 3/4" & Hiiti Hit-HY 200 adhesive ancha

. alon ort side of curb w/ 4" embed

ICURE DFSIGN SUMMARY:  CBKD-135
CURB RAIL THICKNESS: 0.0566 in 16 Gauge
UNIT CLIP THICKNESS: 0.0566 in 16 Gauge
# OF CLIPS (LONG SIDE) - 3 clips with 2 - #10 SMS screws each clip
WEB STIFFENER: NOT REQUIRED
# OF CLIPS (SHORT SIDE) - 2 ciips 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 WO0D STEEL CONCRETE
5/8" ¢ lag screw w/ min. 3.5" . 3/4" ¢ thrd'd rod in Hilti HIT-HY
ANCHORAGE 5 5/8" ¢ A307 boit
embed (SGmin=0.43) /8" % o 200 epoxy, min. &* embed
LONG DIRECTION 4 @ 35.58ino.c. 2@ 102.75in o.c. S@1284in0.c.
SHORT DIRECTION 5@ 18.88 ino.c. 2@715ino.c 7@11.82ino.c.




