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Client:[ProVent  PVi806 |
Description:|CBKD-136 14" KDKITSLM1830
Unit:|ZJ,ZR 180-300; ZF 210-300; XP 180-240
A
Curh Information | )
Heurb = 14]in [Height of curb] 2 Y = ‘
Leurb = 125.75|in [Length of curb) = R EAt) 1
weurb = 83.5|in [Width ¢f curbl I—‘_ ________ |
WETeurb = 192|lbs (Weight of curb] i ‘
#Clipslong side=[ 3 #Clips shortside=[__ 1| i 'a
Unit information o Fems !
WGTunit=[  3081.3]lbs [Weight of Unit] I N L e,
Wtmax = F08|bs [Maximum corner weight) gl | Wi ¢ WO Tiaur W) | =
Wtmin = 306|lbs [Minimum corner weight) | Ny {
Hunit <[ 52.625|in (Height of unitabove curbl | | | an
Hem=|  26.3125|in [Height to center of mass] . &y - U
Lunit = 136.:25 in [Lu?ngth of Uﬁili i ‘I ; WGTeure (
Wunit = 92]in [Width of unit) l o !
- R ] -\
Seismic Loading - 2015 [BC/2014 CRC | [em
Ss= 2.85 (Worst case for majerity of CA - Uesign Category U]
Fa= 1 [Interpolated from Table 11.4-1 ASCE 7-10]
Sms = 2.850 [Fa*Ss)
Sds = 1.900 [2/3*Smsl
Ip = (Importance Factor Category Il Building]
Fpmax = 1.425 Wp (0.4%ap*Sds*Ip|*Wp=3/Rp
FpmaxASD = 3054 lbs [0.7*Fpmax] FpmaxASD = 3245 lbs
(unit enly] [unit and curb)

“++ Exposure Calegory © ***

Kz = 1.13 (For 40 ft roof height, Exposure C - Table 29.3-1 ACSE 7-10]
Kzt= 1.0 [Ne topogrephic cffects assumed for rooftop mounted units)
Kd = .85 [Directionality factor Table 246.6-1 ASCE 7-10]
Vi= 115 [Max wind velocity, mph for Cal Ill & IV bldgs Exp. Cat Cl
Gl = 1.9 [Refer Sect 29.5.1 ASCE 7-10]
BCr e = 1.5 [Refer Sact 29.5.1 ASCE 7-10]
474 32.5 psf = 0.00256*Kz*Kzt*Kd*V* [Eg. 29.3-1 ASCE 7-10)
Fo isnreme = 2337 lbs =0.6*qz*GCr*Lunit*(Hunit+Heurb) [Eq. 29.5-Z)
Fy asp ine = 1578 lbs = 0.6*qz*GCr*Wunit*[Hunit+Heurb)
Focinen= 2548 lbs =0.6%Gz*GCr*Lunit*Wunit [Eq. 29.5-3
Curb Loading
Iransverse:
Compressionsgsms = 3241 lbs =[FpmaxASD*Hcm+2%(1+0. 145, |*Wimax*wcurbl/weurb
Tensionsgeme = 2239 lbs = Compsgsmc-10.6-0. 145, *WGTunit
Compressionnp = 552 lbs =[F}, iransasp THEmM+ 250 65 Wimax Sweurb-F . uep*weurd/Zl/weurd
Tensienyup = 1263 lbs = Compwmg+Fvert-0.6*WGTunit
---> Negative values indicate Compression load rather than Tension.
Compressionsrme = 2938 lbs ={FpmaxASD Hem+2*[1+0,14%Sn: | "Wimax*Leurbl/Leurb
Tensionspsme = 1916 lbs = Compsgiemie-10.6-0.145,5)*WGTunit
Compressionyun = 144 lbs =[F; transnsp “Hem+2°0.6*Wimax*Leurb-Fempen *Leurd/2]/Leurb
Tensionygup = 857 lbs = Compwinp+Frert-0.6*WGTunit

---> Negative values indicate Comprassion load rather than Tensian.

Governing Reaclions:

Transverse: Compuax= 3261 lbs -—> Aleng long edge of curb.
{on long edge) Tensyax= 2239 lbs -—> Along long edge of curb.

|Longitudinal: Compuax= 2938 lbs -—-> Along short edge of curb.
{an short edge) Tenspax= 1716 lhs —> Alang short edge of curb.

---> Negative values indicate Compression load rather Lhan Tension,
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Fy= 50 ksi Fu= 65 ksi t=  0.0564[16 Gauge|
E= 29500 ksi B
Calcylate Saction Properties of Curh Ea kﬁ
a=["_ 14.000]in s= 13717 in =A-[2rst] e
g'=[ __ 3.000|in a=  13943in =A™t c : ‘
C'= 1.000}in 10 if ne lips) b= 2.717 in = B-[r+t/2+alr+t/2]]
0= 1.000](0 - no Lip: 1w/ Lip) b= 2.943 in = B-[t/2+at/2] ‘
R= 0.0849 (Inside bend radius] €= 0.859 in =alC'-{r+t/2)] /
te 0.0564 in s 0.972 in =alC-t/2) R—
F= G113 in = Ret/2 u= 0.178 in =nr/2 A
= 0.653 in (Distance botween centroid and web centarlinel
Ix= 33.08% in [Moment of Inertia about X-Axis) ‘
ly = 1.346 in [Mament of Inertia about Y-Axis) t=,
= 1.22 in* Shi—
rx = 5.20 in |
E 1.050 in e
rmin = 1.050 in
Ayl C <
Pu= 1.527 k [Max Axisl Compl Qc= 1.80
Pn/0c = 25270 k 2
Fe=  71.03 ksi b R4 fAesiss = (068 )& N A ol
he= 0.84 = 0, e o 0877 ol z
Fn= 3724 ksi B Qe rk>15 K= 2 g (ki)
ly= 84 in Lateral unbraced length
k,LJ/ry = b4 (assume k=0.8]
Campression Chack = 0K,
Check Web Crippling
h= 14 In -- Check limils: C=4.00
i 00566 in Wi=  247.35 <200 Cr=0.14 |See table £3.4.1-2, fastenad
Nz 700 N/t = 193 &7 <210 Cy= 035 to support, onle flange, end
o= 1.75 N/h = 05220 c, = 0.02 .
= L5k Rit= 1.50 £9.0 A " f
P.jo,= 0909k B, = Ct2E,sin(90) | 1-Cp ‘F 1+€y (= |{1—=0Cy J-
Long side: Purpere = 1,087 k weh stiffener REQ'N # clips = 3 ( J v 3
Short side: Pu s, = 0.979 k weh stiffenar REQ'0 # clips=3
#=+h /t > 200; use web stiffeners
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
w**Check wfts & 1.28VE/Fys 0c= 1.70
w/ts = 118.675
1.28VIE/Fys] = 31.091  —>wfts overlimit Use C3.7.2
Py =07 (Pc + A:E,) = P X
Pwc = 1591 Kk Ae= 0.280 jn°
Pn= 1£.420 k Pn/0= 8.483 k
0K
Carner Cannections 1/4" @ SAE Grade 8 bolts w/ 1/4-20-UNC Threaded inserts
Ternmax = 763 lbs Max(F passofd -OR= Fhuspuaa/4 corner connections]
Vernmax = 1119 lbs iMax Ten/2 corner connections per sidel
Boli: Tall = 2480)1bs Vall= 1096|lbs
Threaded Insert: Tall = 2860|lbs Vall = 1714|lbs
# of Bolts required for Tension = 03
# of Bolts required for Shear= 1.0 =**|f combined fails:
#of Bolts Used=[___ 2] USE —> 3.0
Check Combined Stress in Bolts & Inserts: 0,665 OK StressComb = 0.443 0K
Chack 1/8" welded connaction «--- USEWELD Q= 2.35
Assume L/t > 25: 25t = 1,415 in Vieglk

Poy — 1; - PRGN
Lreq'd= 0953 in /a= q O7StR = Vreg Lreq'a 0.75tF,




SMS SCrew 0= 3.0

1= 0.0564|in Ful = 65|ksi
2= 0.1017}in lunit base rail thickness] FuZ= 65|ksi
d= o, 19[] in [screw diameter] dw = 0.375 in [nom. washer diamater]|
2111 =
Pre= 18874 Eort2/t1> 95 AT
Shear:  Fu = "rZFu.J_ 3.86 k Pns= 1887 # tz
o =27t,dFy, 189Kk P = 2.7t,dFy, 189 k T
Pos = 2.7t3dF, 339k By = 2.7t,dFys 339k t ' |
Prs/a= 6294 i —5 S
Pss/Q = 540 # <- Controls Pror = 0.85,dF,3) i
Tension: Pnot= 1.068 k [screw pull-oul strength) t, = min(t, tz) |
Pnov = 2.069 k [screw pull-aver strength] P, = 1.5t,d, 5y ‘
Pts/i= 356 # =- Controls |
Pts/Q = 820 # [full tensile screw capacity] [
Shear (k] # clips Veip (K] Vewllbl #screws spacing —F—
Longside:  3.054 3 1.02 540 # 2 £.00in “It .
Shortside:  3.054 3 1.02 540 & 2 6.00in i y
clip width linl s[__7.00 ] clip height = 1.4]in 4
min spacing = 0.57in edge distance = 0.5]in (min, 1.5d] -
Check Black shear rupturs: QK. thinnest part= 0,056  AlSI BSR applies T
Fy= Ksi G- 222 bolt/screw connection L
Agy = 0.368 in" Anv= 03520 Ant=  0.034 in’
Rn/Q = 5.954 k Ry = 0.6F,Agy + FyAne < 06F,Auy + Fudne
BSROK. (AlS] Sect. E5.3)
Conpection of Curh to Sugparting Structure
Boof Loading SEISMIC: [0.6-0.145DS|D + 0.7E WIND: 0.6D + W
Iansverse:| Upliftysy = 7537 lbs | Shearu = 1623 lbs |
Compressionggeye = 3626 lbs =[FpmaxASDT[Hem+Heurb)+(140.1455¢) (WG T, o pecure/2] *weurbl/weurb
Tensiongggue = 2539 lbs =Compegizue-10.6-0. 14555l WG Tunit+curb)

Compressionyueg = 830 lbs Iy o enen * [HEM+Heurb)+ 0.6 IWGT . curs/ 21 *Weurb-Fcuasp "weurb/2]/weurb
Tensiongmn = 1426 lbs =IF. vonezan | Hem+Heurbl-0.64WET .o/ 2] "weurb+ Fyaasn *weurb/2l/weurb
Longitugdinal:| Upliftye = 2013 lbs | Shearya = 1623 lbs |

Compressionsgem: = 3700 lbs =IFpmaxASD  [Hom+ Heurbl+[1+0.145pe IWG | o geeurs/ 21 *Leurbl/Leurb
TensioNsgems = 2013 lbs =Compegisuie-0-6-0.14555) (WG Tunit+curb)
Compressiongus = 208 lbs =IF arenen (Hem+Heurb+0.6* WGT i cur/2)* Leurb=Fansn* Leurb/2)/Leurb
Tensionyp = 804 |bs =[Fs praezcn* Hem+Heurb)=0.6*WGT yireurs/ 21 Leurb+F asp™ Leurb/2)/Leurb
Wood Attachment: Use 5/8° @ wood lag screws  w/ 3.5" Min. Embed
Tall=|  946.67|lbs Vall,us=| 104333]ibs
Traneverse: Tally,.g=| 1195.95|lbs Vaillypa = 1024]1bs
# of Screws Req'd for Uplift = 2.68 COMBINED LOADING: 0.927 O.K.
# of Screws Req'd for Shear = 1.58 Screw Spacing :in 6.C:
Total # af screws Required =
Use 5/8" & wood 28 screws @ 38.3 in o.c. along long side of curb
Longitudinal-
# of Screws Reg'd for Uplift = 2 1 COMBINED LOADING: 0.817 O.K.
# of Screws Req'd for Shear = Scraw Spacing =in 0.c.
Toial # of screws Required —
Use 5, d lag screws 5.2] along short side of curb
Steel Deck Attachment: Use 5{8' A307 Bolts attached ta steel angle below deck
Tallogs = 6903]1bs Vall,, = 2682]1bs
Transverse- 46903|lbs 3682|lbs
# of Bolls Req'd for Uplift = 0.37 COMBINED LOADING: 0.140 O.K.
# of Bolts Req'd for Shear= 0.44 Bolt Spacing =in o.c.
Total # of Bolts Required =
A307 Boits att; &l angle below 113.8 in g.c along | i urb
Longitudinal-
# of Bolts Reqg'd for Uplift = U 2? COMBINED LOADRING: 0.121 O.K.
# of Bolts Req'd for Shear = Req'd Min Spacing :in e.c.

Total # of Bolts Required = _

e 5/8" b A307 Bolts 5 ed to steel angle bel 71.5in o.c. slone short side of curb

6593 Riverdale St.
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SEISMIC [0.6-0.145DSID + 0.70,.E (Q, =2.5)
Concrete Attachment: 3/4" @ Hilti Hit-HY 200 adhesive anchars w/ 4" embed
Tall qep = 1722 ths Vall pes = 2032 lbs &= (1+ 0.25DS)D + 2.5E =1.87
Talluy = Tall ypfe=  920.9 lbs Vallusg=Vall /e = 1084.6 lbe (D = 0.465,E = 0.535)
Iransyerse:| Uplift g = 4890 lbs | Shearyy = 4056 lbs |
Compressionszeu: = 5974 lbs =[2.5*FpmaxASD*[Hem+Heurbl+[1+0. 145" [WGT . e/ 2] "weurb]/weurb
Tensionzzzye = 4890 lbs =Compsgisue-10.6-0.145¢|*[WGTunit+curb)
Shearsesme = 4054 lbs =2.5*FpmaxASD/2
Min Bolts Reg'd Uplift = 5.31 spacing = 20.35 1n 0.c. Tapplied = 698.5 lbs
Min Bolts Reqg'd Shear = 3.73 spacing= 33.91647 in o.c. Vapplied = 579.5 lbs
Tryusing 7 bolfs o oen ominGg s —amtied Vaptied 1oy 00
spacedat  18.96 ino.c atlow.asp  Vallow.Asp
Use 7 - 3/4" & Hilti Hit-HY 200 adhesive anchors @ 19 in o.c. max. along long side of curh w/ 4" embed
Longitudinal: Upliftyysy = 3574 lbs Shearyy = 4056 lbs |
Compressionsgeye = 4640 lbs =[2.5*FpmaxASD*[Hem+Hcurb] +[140. 145.¢ | *IWBT s oo/ 21 *Leurb)/Lourt
Tensiongggmg = 3574 lbs =Compsgigme-10.6-0.145,5| " IWGTunit+curb)
Shearssgye = 405¢ lbs =2.5*FpmaxASD/2
Min Bolts Req'd Uplift = 3.88 spacing= 19.83333 ino.c Tapplied = 714.7 lbs
Min Bolts Req'd Shear = 3.73 spacing= 1%.83333 ino.c. Vapplied = 811.3 lbs
Tryusing 5 - bolts oo ien oapinG = —ammtied | Vapmed _ 4, g5
spacedat 1788 ino.c. aliow.Asn  Vatiow,Asp

Use 5- 3/4" ¢ Hilti Hit-HY 200 adhesive anchors @ 17.9 in 5.c. max. along short side of curb w/ 4" embed

ICURB NESIGN SUMMARY: = CBKD-136
CURB RAIL THICKNESS: 0.0566in 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: 15Ga x 3/4" x 7" (C-channel) stiffener at each clip
# OF CLIPS (SHORT SIDE) - 3 clips with 2 - #10 SMS screws each clip
WEB STIFFENER: 16Ga x 3/4" x 7" (C-channel) stiffener at each clip
CORNER CONNECTION: Use 3 - 1/4" ¢ SAE Grade 8 bolts w/ 1/4-20-UNC Threaded inserts

CURB WooD STEEL CONCRETE
5/8" ¢ lag screw w/ min, 3,5 “ 3/4" ¢ thrd'd rod in Hilti HIT-HY
ANCHORAGE 5/8" & A307 bolts
embed (SGmin=0.43) /8" ¢ 200 epoxy, min. 4" embed
IR N} 4 @ 39.25in o.c. 2@ 11375ino.c. 7 @ 18.96in o.c.
SHORT DIRECTION 4@ 25.17 in o.c. 2@715in0.c 5@ 17.88ino.c.




6593 Riverdale 5t.

RA: ER rDNilD San Diego, CA 92120
ivi 5 5", VRNUUJUT [1?19!727-&800
=EMEINE DES Page _ of ___
Client:[PraVent  PV1B06 |
Description:[CBKD-136 11" KDKITSLM1830
Unit:{ZJ,ZR 180-300; ZF 210-300; XP 180-240
'y
Curh Information - 7 | -
Hewrb = 1]in (Height of curbl] = - =
Leurb = 125.75|in [Length of curh) (]
weurb = 83.5]in [(Width of curb] e T, \ T
WGTeurb = 192|lbs (Weight of curh) i i
# Clips long side = 3 # Clips short side = E :g:
Unit Inf 1 - L Frnaax ] |
WGTunit = 3061.3|lbs (Weight of Unit] £ T—{— ! _lF,
Wtmax = 208|lbs [Maximum corner weight) Bl i WG Turr o i 7] —-
Wimin = 308|!bs {Minimum corner weight] || | |~ S
Hunit=]  52.625in [Height of unit above curb] : ¥ sl
Hem =[__ 26.3125(in (Height to center of mass] | T L™
Lunit= 136.25|in (Length of unit] B W eorn ‘
Wuhit =] g2}in [Width of unit] - -
| Welrs
- v [ % Leure ) v,
Seismic Loading - 2015 IBC/20146 CBC ) i Covax
Ss= 2.85 [Worst case for majority of CA - Design Category U
Fa= 1 (Interpolated Irom Table 11.4-1 ASCE 7-10]
Sms = 2.850 [Fa*Ss)
Sds = 1.900 [2/3*Sms]
lp=[  1.50] (Impartance Factor Category |l Building]
Fpmax = 1.425 Wp (0.4*ap*Sds*ip)*Wp"3/Rp
FpmaxASD = 3054 lbs (0.7*Fpmax| FpmaxASD = 3245 lbs
(unit only} [unit and curb]
*+* Exposure Category C ***
Kz =| 1.13 [For 60 ft roof height, Exposure C - Table 29.3-1 ACSE 7-10]
Kzt = 1.0 [No topographic effects assumed for rooftop mounted units)
Kd = 0.85 [Directionality factor Table 26.4-1 ASCE 7-10]
V= 115 [Max wind velocity, mph for Cat Il & IV bldgs Exp. Cal C]
GCriperizt = 1.9 (Refer Sect 29.5.1 ASCE 7-10)
GCriyen) = 1.5 {Reter Sect 29.5.1 ASCE 7-10]
qz 32.5 psf =0.00256*Kz*Kzt*Kd*V* [Eq. 29.3-1 ASCE 7-10)
Fiy 50 trans = 2232 lbs =0.6*qz*GCr Lunit*(Humit+Hcurb] [Eq. 29.5-2]
Fr asp tong = 1507 lbs =0.6*qz*GCr*Wunit*(Hunit+Heurb)
Fercacn= 2548 lbs =0.6*qz*GCr*Lunit*Wunit (Eq. 22.5-3}
Curb | eading
Transverse:
Compressionsgieme = 3241 lbs =[FpmaxASD~Hem+ 2% 140,145 *Wtmax*weurbl/weurb
Tensionseeme = 2239 |bs = Compsgsuc-0.6-0.145,5) *WG Tunit
Compressionyn = 519 lbs =[F,, iransisp*Hem+2*0.6* Wimax*weurb-F, . -xep*weurb/Zl/weurb
Tensienynp = 1230 Lbs = Compwns+Fvert-0.6"WGTunit
---> Negative values indicate Compression load rather than Tensian.
Compressionzegme = 2938 lbs =[FpmaxASD=Hem+2*(140.14*54:] *"Wimax* Leurb]/Leurb
Tensionsgeme = 1914 lbs =Compsgeme-10-6-0.145,:1"WGTunit
Compressionyup = 131 lbs =[Fi, ¢-ansssn “Hem+270.6*Wimax™Leurb-F ;4sp *Leurb/2])/Leurb
Tensionuu = B42 lbs = Compwno+Fvert=-0.6*WGTunit

—> Negative values indicate Compression load rather than Tension.

Governing Reactions:

Irapsverse: Compuaz= 3261  lbs —> Aleng long edge of curb.
{on long edge) Tensuay= 2239 lbs -—> Along long edge of curb.

Longitudinal. Compuax= 2938 lbs -—> Along short edge of curb.
{on short edge) Tensppx= 1916 Ibs -—> Along short edge of curb,

---> Negative values indicate Comprassion load rather than Tension.
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50 ksi Fu= &5 ksi t=  0.0713[14 Gauge]
29500 ksi B'
Caleulate Section Properties of Curh
a=[_ 11.000/in as 10,66k in =A-[2r+t) N
= 3.000)in 2= 10929 in =A'-t o) 4)
C'=] 1.000}in (0 i ne lips) b= 2644 in = B'-[ret/2-alr+t/2]] / ‘
6= 1.000](C - no Lip: 1 w/ lip] b'= 2.929 in = B'-[t/2+aV/2| ‘
R= 0.1049 (Inside bend radius) c= 0.822 in = alC'-(r+t/2]]
- 00713in ¢= 096 in =olC-t/2) R— |
= 0.143 in = R+t/2 u= 0.224 in =nr/2 A
x = 0.751 in [Distance between centroid and web centeriine!
lx = 23.120 in (Moment of Inertia about X-Axis) ‘
ly = 1.555 in [Momen! of Inertia ahout Y-Axis) t— [
A= 1.32 in® o — [
re= £19 in |
ry= 1.087 in = 4‘*-
rmin = 1.087 in
Ayial Compression
Pu= 1.527 k [Max Axial Comp] Nc= 1.80
Pn/Qc = 27.790 k 2
=~ B e p B4 SARE1SE = (0658 ) F, %F o T
2 81 e 0.877 = |5 o ———
éﬁ = 33,23 ksi fo R IA>1s REDEH ¢ ()
Ly= B4 in Lateral unbraced length
kL/r, = 62 (assume k=0.8]
Compression Chacle= 0 K.
Check Weh Crippling.
h= 111n -- Check limits: C=4.00
t= 00713 in hft=  154.28 <200 Cr=0.14 [Ses table£3:4.1-2, fastaned
N= 7.00 Nft= 98182210 Cy=0.35 t9:supiort. e flange, end
B.5 1.75 N/h= 0.636364 $2.0 ¢, = 0.02 Ipading]
P. = 2529k Rit= 1.50 <9.0 . N I
BJQ, = 1445k B, = Ct2Fsin@0) [ 1—Cr |= | 1+¢v (= ][ 1- chjf
Long side: Puruee = 1087k 0K #clips=3 ( J:)( \JC)( g
Shortside: Pu g = 0879 k 0K #clips=3
Check Weh Stiffaner 166ax 3/L" x 7" [C-channel)
width of stiffenar = 7.060 in ts= 0.0564
web of stiff. w= 6.717 in Rs= 0.0849 in
***Check wfts € 1.28VE/Fys Oc= 1.70
wits=  118.675
1.28V[E/Fys] = 31.091 > w/ts over limit Use C3.7.2
By =0.7(Fye + AsF) = Puc i
Pwc = 2529 k Ae = 0.380 in*
Pn= 15.077 k Pn/a= 8.849 k
Nat Req'd
Carner Cannections 1/4" p SAE Grade 8 balts w/ 1/4-20-UNC Threaded inserts
Ternmax = 763 lbs Max(Fomansnfé -OR- Fhysowans/é corner connections]
Vernmax = 1119 tbs {Max Ten/2 corner connections per sidel
Boalt: Tall= 2480|lbs Vall = 1096|lbs
Threaded Insert: Tall= 28460|lbs Vall = 1714|lbs
# of Bolts required for Tension = G.3
# of Bolts required for Shear = 1.0 “**If combined fails:
# of Bolts Used - USE --» 3.0
Check Combined Stress in Bolts & Inserts: 0865 OK StressComb = 0.443 0K
Check 1/8" welded connection <--- USEWELD 0= 235
Assume L/t > 25; 25%t = 1.783 in Viegl2

1
P/ = SOTSLE, 2 Vieg

Liania =
Lreqgd= 0757 in reqd T 0 75¢F,
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SMS screw Q= 3.0
132 0.0713]in Ful= 45]ksi
2= 0.1017]in [unit base rail thickness] FuZ= 65]ksi
d= 0.190 in [screw diameter) dw= 0.375 in [nom. washer diameter]
t2/t1 = 14
Eort?/t1<10- Pns= 2377 # Eoriz/t1>25: AT
Shear:  Fu= 4-2&th3_¢ 386 K Pns= 2377 # oS
P =274,dFy 238k Pos = 27t,dEy 2.38 k A
Py = 2.7t,dF, 339 k P = 2.7t,dFs 3.39 k s ] E
Pns/G= 792 4 el
Pss/Q= 540 # < Controls Pooe = 0.85t.dFyuz) —
Tension: Pnot= 1.068 k [screw pull-oul strength) t, = min(ty, t3) {
Pnov = 2.607 k [screw pull-gver strength] P, = 1.54,dFi |
Pts/a= 356 # < Controls |
Pts/0 = 820 # [full tensile screw czpacity] \I
Shear (k] #clips  Vaplkl Vel #screws  spacing !
Longside:  3.054 3 1.02 540 # 2 4.00in T L
Short side:  3.054 3 1.02 540 # 2 6.00in : { ‘
clip wigth lin) =[__7.00_| clip height = .4]in
min spacing = 0,57 in edge distance = 0.5{in [min. 1.5d) - vV
Check Block shear rupture: 0K thinnest part= 0,0713  AISI BSR applies £
Fy =ksi 0= 2.22 bolt/screw connection A
Agv = 0.463 in’ Anv= 0,443 in” Ant = 0.042 in’
Rn/a = 7.500 k Ry = 0.6F,Agy + FyAns < 0.6F,Any + Fuy
BSROK [A1S] Sect. E5.3]
Connection of Curb to Supporting Structure
Raof Loading SEISMIC: [0.6-0.145DS)D + 0.7E WIND: 0.6D+W
Iransverse:| Upliftyey = 2423 lbs | Shearyw= 1623 lbs |
Compressionsgsuc = 3509 lbs =[FpmaxASD*[Hem+Heourbl+(140.1 45,550 " IWG T tecut/ 2 "weurbl/weurb
Tensionsgem: = 2423 |bs =Compegeuc-10.6-0.145.¢]*(WGTunit+curb)

Compressionyup = £3% lbs =[F;, tranensn *(Hem+Heurbl+ 0.6 *[WGT s/ 21 *weurb-Fasp *weurb/2]/weurb
Tensionwinp = 1295 lbs =[F,, aneser (Hem+Heurb)-0.6*IWGT i, curs/2) *Weurb+ F, asp "wourb/2l/weurb
Longitudinal:| Upliftyy = 1936 lbs [ Shearya = 1623 lbs

Compressionsgems = 3022 lbs =[FpmaxASD- (Hem+Heurbl+[1+0. 1455l IWB T 4.c /21" Leurbl/Leurd
Tensionggeue = 1934 lbs =Compsgsuic-10.6-0.145) *IWGTunit+curb]
Compressionyug = 149 Ibs =[P traressn* (Hem+ Heurb )+ 0,64 (WGBT . /2] * Leurb=F  asp Leurb/2)/Leurb
Tensionuun = 745 Lbs =IFh transzen  [Hem+ Heurbl -0 6 (WGT i o/ 21 Leurb+F, aen ™ Leurb/2]/Leurb
Wood Attachment: Use 5/8° p wood lag screws  w/ 3.5" Min. Embed
Talloew=|  946.67]lbs Vall_.u=[ 104333]bs
Transverse: Tall,=|  1195.95|lbs Vallygoy = 1024|tbs
# of Screws Reg'd for Uplift = 2.56 COMBINED LOADING: 0.903 O.K.
# of Screws Reg'd for Shear = 1.58 Screw Spacing =in 0.c.

Total # of screws Required =

Use 5/8" & wood lag screws @ 39.3 in o.c. slong long side of curb

# of Screws Reg'd for Uplift = 2.0 COMBINED LOADING: 0.801 O.K.
# of Screws Req'd for Shear = 1.6 Screw Spacing = ino.c.

Total # of screws Required :

se 5/8" & wood lag screws @ 25.2 in o.c. along short side of curb
Steel Deck Attachment: Use 5/8” @ A307 Bolts attached to steel angle below deck

Tally, = 6903 bs Vatly, = 3682|lbs
Transverse: 6903|lbs 3882|lbs
# of Bolts Reg'd for Uplift = 0.35 COMBINED LOADING: 0.135 O.K.

# of Bolts Req'd for Shear = 0.44 Bolt Spacing = in o.c.

Total # of Bolts Required =

Us 2 7 Boits a ed eel angle w de: 113.8 ino.c. slone long side of curl
Longitudinal:
# of Bolls Req'd for Uplift = 0.28 COMBINED LOADING: 0.118 O.K.
# of Bolts Req'd for Shear = 0.44 Req'd Min Spacing = in o.c.

Total # of Bolts Reguired =
~ Use 5/8" d A307 Bolts attached to steel angle below deck @ 71.5 in o.c. slong short side of curb
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. SEISMIC [0.6-0.14SDSID + 0.70,E (0, =2.5)
Concrete Attachment: 3/4" @ Hilti Hit-HY 200 adhesive anchors w/ 4" embed
Tallms 1722 lbe Vall e = 2037 lbs = (1 +025DS)D +2.5E =1.87
Talles = Tallwp/a= 9209 lbs Vallug =Vall o/ 10866 Ibs (D = 0.465,E = [L.535)
Transverse:| Upliftyn = 4598 lbs | Shearyy = 4056 Lbs ]
Compressionsgsme = 5685 lbs =[2.5*FpmaxASD*[Hom+Heurb|+ (140,145 "[WGT e/ 2)"weurb]fweurb
Tensionazeyis = 4598 lbs =Campegizuic-10.6-0.145:] IWGTunit+curbl
Shearsoeme = 4056 lbs =2.5"FpmaxAsD/2
Min Bolls Reg'd Uplift = 4,99 spacing = 25.44 in o.c. Tapplied = 764.3 lbs
Min Bolts Req'd Shzar = 3.73 spacing= 33.91687 ino.c. Vapplied = 676.1 lbs
Tl’y usin & bolts = Tapplz‘t'd Vaplﬁed p _
s a‘-’t 2275 noe |COMBINEDIOADING= UL SER-c1y 145
Use 6 - 3/4" &b Hilti Hit-HY i ; side o
Langitudinal: Upliftune = 338D lbs | Shearyu= 4056 lbs
Compressionszigmic = 4467 |bs =[2.5*FpmaxASD*(Hem+Heurbl+ 1140, 14856 " IWGT jopayes/ 21" Lourb]/Leurt
Tensionssgme = 3380 lbs =Compggsuc-10.6-0.14S 5| "IWGTunit+curb]
Shearzgeme = 4056 |bs =2.5*FpmaxASD/2
Min Bolts Req'd Uplift = 3.47 spacing= 19.83333 ino.c. Tapplied = 6769 lbs
Min Bolts Reg'd Shear = 3.73 spacing= 19.83333 in o.c. Vapplied = 811.3 lbs
Tryusing 5 boits | upien oaping = oemtied  Vasttied 3, g4
spacedat 1788 inc.c. attowasp  Vitlow.asp

Use 5 - 3/4" & Hilti Hit-HY 200 adhesive anchors @ 17 9 in o.c. max. along short side of curb w/ 4" embed

[CURE DESIGN SUMMARY:  CBKD-136
CURB RAIL THICKNESS: 0.0713 in 14 Gauge
UNIT CLIP THICKNESS: 0.0713 In 14 Gauge
# OF CLIPS (LONG SIDE) - 3 clips with 2 - #10 SMS screws each dlip
WEB STIFFENER: NOT REQUIRED
# OF CLIPS (SHORT SIDE) - 3 clips with 2 - #10 SMS screws each clip
WEB STIFFENER: NCT REQUIRED
CORNER CONNECTION: Use 3 - 1/4" ¢ SAE Grade 8 bolts w/ 1/4-20-UNC Threaded inserts

CURE wooD STEEL CONCRETE
5/8" § lag screw wf min, 3.5" 3/4" ¢ thrd'd rod in Hilti HIT-HY
ANCHORAGE 5/8" & A307 boits
embed (SGmin=0.43) /8" d bo 200 epoxy, min. 4" embed
LONG DIRECTION| 4@ 39.25in o.C. 2@113.75ino.c. 6@ 22.75in o.c.
SHORT BiRECI‘IONI 4@ 25.17 ino.c. 2@715in0.c. 5@ 17.88in o.c.
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Client:|Provent  PV1804 l
Description:[CBKD-136 8" KDKITSLM1830
Unit:[ZJ,ZR 180-300; ZF 210-300; XP 180-240
A
Curh Information ‘ Fv | .
Heurb = 8lin [Height of curbl r == 7P =
Leurb = 125.75]in (Length of curb] Lo
weurh = 83.5[in [Width of curbl I—f B e S '—T
WGETeurb = 192|lbs {Weight of curb) | i \
# Clips long side = 3 # Clips short side = ! o
Unit Infarmation = ! Fe |
WGTunit=] _ 3061.3]lbs (Weight of Unit] 2T 4‘—""'{ .
Wtmax = 208|bs [Maximum corner weight] gl g s WOTuse s e
Wimnin = 308|lbs [Minimurn corner weightl || | i |
Hunit = 52.625(in [Height of unit above curb) 'Y Y -
Hem=| 24.3125[in (Height to center of mass] S ERSSSGESS S L
Lunit= 136.25|in (Length of unit] 2 T
Wunit = 92in (Width of unit) —7 ——1'— i
Selsmic Loading - 2015 IRC/2014 CRC e o e
Ss= 2.85 (Waorst case for majority of CA - Design Category Ul
Fa = 1 linterpolated from Table 11.4-1 ASCE 7-10]
Sms = 2.850 [Fa*Ss]
Sds = 1.900 (2/3*5msl
Ip : {Importance Facter Eategory Il Building]
Fpmax = 1.425 Wp (0.4%ap*Sds*Ipl*Wp*3/Rp
FpmaxASD = 3054 lbs (0.7*Fpmax] FpmaxASD = 3245 lbs
[unit onlyl {unit and curb]

#** Exposure Category T ™**

Kz = 1.13 IFer &0 f rocf height, Expasure C - Table 29.3-1 ACSE 7-1 al
Kzt = 1.0 [No topographic effects assumed for rooftop mounted units)
Kd = 0.85 (Directionality factor Table 26.6-1 ASCE 7-10]
V= 115 (Max wind velocity, mph lor Cat Il & IV bldgs Exp. Cat €]
B pparia = 19 (Refer Sect 29.5.1 ASCE 7-10)
GCrier = 1.5 (Refer Sect 29.5.1 ASCE 7-10]
g9z 32.5 pst = 0.00256*Kz*Kzt*Kd*V? (Eqg. 29.3-1 ASCE 7-10)
B astimume = 2126 lbs =0.6"qz*GCr*Lunit*[Hunit+Heurd] [Eq. 29.5-2)
Fr g tang = 1436 lbs = 0.6%qz*GCr"Wunit* [Hunit«Hcurb)
Foeraso = 2548 lbs =0.67qz*GCr Lunit*Wunit  (Eq. 29.5-3]
Curb L gading
Iransverse:
Compressionsgemic = 3241 lbs =[FpmaxASD*Hem+27[140. 145 ¢ *Wimax " weurbl/weurb
Tensionzgeme = 2239 lbs = Compagiewa-10.6-0. 145551 "WETunit
Compressionymn = 486 Ibs =[F} franessnTHEM+ 2506 *Wimax weurb-F zrxep *weurb/ Zliweurh
Tensionynp = 1197 lbs = CompwinotFvert-0.6"WGTunit
---> Negative values indicate Compression load rather than Tension.

Compressionsgemic =
Tensionsgsmie =
Compressionyus =
Tensianymp =

2938 \bs —IFpmaxASD"chH-Z'l'I‘rU.‘IA‘SESE‘W\max'Lcurb]/Lcurb
1916 Lbs = Ccmpsg;swc‘IU.é'o. 1£SQSJ‘WGTUDR
116 tbs =[Fs tramenco "HEM+270.6 " Wemax* Leurb-F s " Lourb/2)Leurh
827 lbs = Compynn+Fvert-0.6"WGTunit

---> Negative values indicate Compression load rather than Tension,

Governing Reactions:

Iransverse: Compuax= 3261 lbs —-> Along long edge of curb.
(on long edge) Tenspax= 2239 lbs —> Along long edge of curb.

Longitudinal: Comppax= 2938 lbs 3> Along short edge of curb.
{onshortedge) | Tensyw= 1914  lbs —> Along short edge of curb.

---> Negative values indicale Comprassion Load rather than Tension.
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Fy= 50 ksi Fu= 65 ksi t=  0.0713[14 Gauge |
E= 29500 ksi '
B
leulate Saction B i o ied .
= B.000]in s 7.844 in = A-(2r+t] =l —
B[ 3.0000in g 7929in =A-t c 4 ‘
C'= 1.000[in [0 if no lips) b= 2.644 in = B'-[r+t/Z+alr+t/2]] - /
o= 1.000/(0 - no Lip: 1w/ lip] b= 2.929 in = B'-[t/2+0t/2) |
= 0.1049 (Inside bend radius) = 0.822 in =alC'-lr+1/2)] / :
t=  00713in €= 0964 in =alC-t/2) R= '
r= 0.143 in =R+t/2 u= 0.224 in =7rf2 Al
X= 0.894 in [Distance between centraid and web centerline| |
Ix= 10.928 in [Moment of Inertia about X-Axis] t
ly= 1.411 in [Mament ol Inertia about Y-Axis) T ‘
= 1.10 in® i
= 3.15i0n
ry= 1.131 in e __‘,I__
min = 1.131 in
e -
Py= 1.527 k [Max Axial Comp) nc= 1.80
Pn/Gc= 23774k _ i g B
- 82.49 Kei By Ea ThELN &= (0.658*)F, v B o ™E
A= 0.78 B 8 jrisis B8 TR (rly Y
En= 38.80 ksi o = P URERE Y X ()
ly= 8L in Laterst unbraced lenath
kL /Ty = 59 (assume k=0.8}
Comprassion Chack = 0 I
Check Weh Cringli
h= 8in -- Check limits: C=4.00
i 90713 in hft = 112.20 <200 Co= 014 |See table C3.4.1-2, fastened
N= 700 Nft = 98.18 210 Gy= 035 to 5uppnrlt o:e ﬁ]ange end
a,= 1.75 N/h=  0875<20 C, = 0.02 fazing
Py= 2.652 k R/t = 1.50 £9.0 &
PJja,= 1515k Bo=Ct2Rsin(90) | 1—Cx |= |1+ ¢u =) 1-6x |-
Long side: Puppe= 1087k 0K #clips=3 .
Short side: Pug .. = 1469 k 0K #clips=2
Check Weh Stiffener 16Ga x 3/£™ x 7" [C-channel]
width of stiffener = 7.000 in ts = 0.0546
web of stiff. w= 6717 in Rs = 0.0849 in
***Check w/ts ¢ 1.28VE/Fys ac= 1.70
wits = 118.675
1.28viE/Fys] = 31,091 > w/fts over limit Use C3.7.2
By = 07(Pye+ AE) 2 B _
Pwc = 2452 k Ae=  0.380 in®
Pn= 15.163 k Pn/a= 8919 k
Mat Req'd
Corner Connectians 1/4™ @ SAE Grade B balts w/ 1/4-20-UNC Threaded inserts
Ternmax = 763 lbs Max(Frpicn/é ~OR- Fhisnyens/b corner connections)
Vernmay = 1119 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 = 0.3
# of Bolts required for Shear= 1.0 ~**If combined fails:
# of Bolts Used = USE--» 30
Check Combinead Stress in Bolts & Inserts: 0.665 OK StressComb = 0443 0K
Chack 1/8" welded connection <=-= USEWELD 0= 2.35
Assume Lfts 25: 25t = 1.783 in P 1 Veeg 2

af = 5 O75LE, = Vg Lygya =

Lreq'd= 0.757 in 0.75tF,
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[ #t0lsMs screw a= 3.0

He 0.0713|in Ful= 651ksi
t2 = 0.1017[in lunit base rail thickness] Fu2= 65| ksi
d= 0.198 in [screw diameter) dw = 0.375 in [nom. washer diameter]
w2 = 1.4
Eor02/01<1.0: Pns= 23774 EsriZ/fis25: AT
Shear: = 42F {tjﬂ' 3.86 k Pns= 2377#% t2
Pao=27tdFy 238k Py = 278,dFy, 238 k T —
Bo=276dF,; 339K P = 27t,dF 239 k ty~ { |
Pns/a= 7928 2 S
Pss/a= 540 # <- Controls Prot = 0.85.dF ) = |
Tension: Pnot= 1.068 k |screw pull-oul strength] t. = miaty, tz) |
Priov = 2.607 k |serew pull-over strengthl By, = 1.5t,d,,Fyy ‘
Pts/a = 356 # <- Controls
Pts/0 = 820 # {full tensile screw capacityl !
Shear k]  #eclips Vo lkl  Viewllbl #screws  spacing : —
Longside:  3.054 3 1,02 540 & 2 4.001n : Mo
Shoriside:  3.054 2 1.53 540 # 3 3.00in )
clip width (inl <[ __7.00 ] clip height = 1.4]in -
min spacing= Q.37 in edge distance = 0.5)in (min, 1.54] -2 vV
Check Block shear rupture:  0.K. thinnest part=  0.0713  AISI BSR applies T
Fy =|.<5i Q= 2.22 bolt/screw cannection \
Agy = 0.463 in’ Any = 0.430 in’ Ant = 0.042 in’
Rp/0= 7.500 k Ry, = 0BFAgy + EyAn < 0.6F,An, + FyAyn:
BSROK [alS! Sect. £5.3]
Connection of Curb to Supparting Structure
Roof Loading SEISMIC: (0.6-0.145DSID + 0.7E WIND: 0.6D + W
Iransverse:| Uplifty = 2306 1bs | Sheary = 1623 lbs |
Compressionsgesme = 3393 lbs =[FpmaxASD*HemsHeurble (14014550 (WGT, 1 pocure/ 2 "weuehl/wecurd
Tensionzgmyie = 2306 |bs =Compegsie-10.6-0.1455¢) *(WGTunit+curb)

Compressionyyn = 576 lbs =(F}, trariczcp [Hem+ Heurb 40,6 * IWGT i e/ 2 *Weurb=F, ipse *weurb/2)/weurb
Tensionyiup = 1172 lbs =[Fp. teamencp (Hem+Heourbl-0.64IWGT i e/ 2)  weurb+F, . asn *weurb/2) /weurb
Longitudinal.] Upliftyy = 1858 Ibs | Shearay = 1623 lbs

Compressionsggu: = 2945 lbs =[FpmaxASD*[Hem+Heurb]+[1+0. 1455 " IWGT, . cun/2 " Leurbl/Leurh
Tensionzgeye = 1858 lbs =Compegizwic-10.6-0.14655] " IWGTunit+curb)
Compressionyup = 94 lbs =[Fy prameacn *tHem+Heurb+0.64IWEBT o/ 2)* Leurb-F asp ™ Leurb/Z]/Leurb
Tensionyp = 490 lbs =IF, transesn Hem+ Heurbl-0.6 IWGT i cos/ 21 Leurb+F,  anep " Leurb/2) Leurb
Woed Attachment: Use 5/8"  wood lag screws  w/ 3.5" Min. Embed
Tall.u=[  946.67|lbs Vallay=[ 1043.33]lbs
Transverse: Tallyooq= 1195.95]|lbs Vall, o= 1024|lbs
# of Screws Reg'd for Uplifi = 2.44 COMBINED LOADING: 0.878 O.K.
# of Screws Req'd for Shear = 1.58 Screw Spacing =in 0.C.
Tolal # of screws Reguired =
Use 5/8" ¢ wood lag screws @ 39.3 in o.c. along long side of curb
# of Screws Req'd for Uplift = 20 COMBINED LOADING: 1.046 NO GOOD
# of Screws Req'd for Shear = 1.6 Screw Spacing_=in 0.c.
Tolal # ol screws Required =
U 8" & wood lag screws .8 in o.c. along short side of curb
Steel Deck Attachment: Use 5/8" p A307 Bolts attached to steel angle below deck
Tallmu = 6903|lbs Vallyy, = 34682|lbs
Irapsyerss: £903|lbs 3682|lbs
# of Bolls Req'd for Uplift = 0.33 COMBINED LOADING: 0.131 O.K.
# of Bolts Req'd for Shear = 0.44 Bolt Spacing=|___113.6]in e.c.
Total # of Bolis Required =
Use 5/8" ¢ A307 Bolts attached to steel angle below deck @ 113.8 in 0.c. along long side of curh
Longitudinal:
# of Bolts Reg'd for Uplift = D 27 COMBINED LOADING: 0.116 O.K.
i of Bolts Req'd for Shear = Req'd Min Spacing =in .C.

Total # of Bolts Reguired =
Use 5/8" & A307 Bolts attached to steel angle bemw deck @ 71.5 in o.c. alone short side of curb
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SEISMIC [0.6-0.145DSID +0.702, E (0, =2.5)
Concrete Attachment: 3/4” g Hilti Hit-HY 200 adhesive anchors ~ w/ 4" embed
Tallzrp = 1722 lbs Vall grp = 2032 lbe == (1+ 0.25DS)D + 2.5F =1.87
Tallep = Tall g/ = 9209 lbe Valleo = Vall prp/e=  1086.6 lbs (D = 0.465,E = 0.535)
Transverse:| Upliftyy = 4307 lbs | Shearuy = 4056 lbs |
Compressionzzicme = 5393 lbs =[2.5*FpmaxASD*[Hem+Heurbl+(1+0.1 686 [WBT i, curaf 21 "weurbl/weurb
Tensionsgisye = 4307 lbs =Campeggye-10.6-0.145:¢] < (WG Tunit+curb]
Shearagsme = 4056 |bs =2.5*FpmaxASD{2

Min Bolls Req'd Uplift = 4,68 spacing = 25.44 ino.c. Tapplied = 717.8 lbs
Min Bolts Req'd Shear = 3.73 spacing= 33.91647 in o.c. Vapplied = £76.1 lbs
Try usin 6 bolts Tﬂj’ niied Vap.’.u'cd
Sp;'ce : 3 9975 inor. | COMBINED LOADING = ——Tam’mﬁ ———— 12 =140
Use 6- 3/4" & Hilti Hit-HY 200 adhesive anchors @ 22 .8in o.c. max, along long side of curb w/ 4" embed
Longitudinal: Upliftyay = 3186 lbs Shearua = 4056 lbs
Compressionzzigu: = 4273 lbs =[2.5*FpmaxASD*{Hecm+Hcurbl+(1+0. 145" (WBT ./2)*Leurb]/Leurd
Tensionsgeue = 3186 lbs =Compeeisuc-10.6-0.145,c*(WGTunit+curb)
Shearszeme = 4054 lbs =2.5"FpmaxASD/2
Min Bolts Reg'd Uplift = 3.46 spacing= 1983333 ino.c. Tapplied = 63723 tbs
Min Bolts Req'd Shear= 3.73 spacing=19.83333 ino.c. Vapplied = 811.3 lbs
Tryusing 5 - bolts | eqypinen loaDING = oepied | Yapttied yp gy
spacedat 17.88 ino.c allowasn  Vattow.asn

Use 5 - 3/4" ¢ Hilti Hit-HY 200 adhesive anchars @ 17.9 in 0.c. max. along short side of curb w/ 4" embed

[CURR DESIGN SUMMARY:  CBKD-136
CURB RAIL THICKNESS: 0.0713in 14 Gauge
UNIT CLIP THICKNESS: 0.0713in 14 Gauge
# OF CLIPS (LONG SIDE) - 3 clips with 2 - #10 SMS screws each clip
WEB STIFFENER: NOT REQUIRED
# OF CLIPS (SHORT SIDE) - 2 clips with 3 - #10 SMS screws each clip
WEB STIFFENER: NOT REQUIRED
CORNER CONNECTION: Use 3 - 1/4" ¢ SAE Grade § bolts w/ 1/4-20-UNC Threaded inserts

CURB WQQoD STEEL CONCRETE
5/8" & lag screw w/ min, 3.5" 3/4" ¢ thrd'd rod in Hilti HIT-HY
ANCHORAGE 5/8" & A307 bolt
embed (SGmin=0.43) /8" ons 200 epoxy, min. 4" embed
LONG DIRECTION 4 @ 39.25in o.c. 2@113.75ino.c. 6@ 22.75ino.c.
SHORT DIRECTION 3@ 37.75in 0.8, 2@715ino.c. 5@ 17.88in0.c.




