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m MOUR GROUP

Client:[ProVent  PV1806 |
Description:|[CBKD-80 14" KDKITPRD3715*
Unit:|ZT,ZR.ZJ,ZH 037-150; ZF,ZH,ZJ,ZR XP,DH,OM.DF DR BP 078-150 |
Curh Information . F-T o
Heurb =| 14]in {Height of curb) — == o
Leurb=] _ 80.875)in [Length of curb] S ———— 17 X —1,
weurb =| 51)in [Width of curb] T ) i
WGTcurb = 155]lbs [Weight of curb] |
# Clips long side = Z # Clips short side = a
Unit Inf ti = ! Fruax ]
WGTunit = 1700]tbs [Weight of Unit] 2 *= !
the_.x = 329|lbs lM'afcimum carner wejghti §J , i WETun W'Mi
Wimin = 191|lbs [Mirimum corner weight| o | | !
Hunit = 50.75)in [Height of unit above curbl R \ B
Hem = 25.375in [Heignt to cenater of mass] ) %
Lunit = 29 in (Length of unitl E e |
Wunit = 59|in [Width of unit]
Il Weust %
" i il —— vy [xLarb ) £V}
Seismic | oading - 2015 IBC/2014 CBC L B Cores
Ss= 2.85 [Worst case for majerity of Ca - Uesign Lategory U)
Fa= 1 [Interpolated from Table 11.4-1 ASCE 7-10]
Sms = 2.850 (Fa=ss]
Sds= 1.900 (2/3"Sms)
Ip = (Impartance Factor Category Il Building)
Fpmax = 1.425 Wp [G.4*ap=5ds”Ipl*Wp*3/Rp
FpmaxASD = 1696 lbs [0.7*Fpmax) FpmaxASD = 1850 Lbs
[unit onlyl (unmit and curh)
Wind | aading - 2015 IRC/2014 CBC
*=* Expasure Category C ***
Kz= 1.13 (Far 40 ft roof height, Exposure C - Table 29.3-1 ACSE 7-10)
Kzt = 1.0 INe topographic effects assumed for rooftop meunted units)
Kd = 0.85 |Directianality factor Table 26.6-1 ASCE 7-10)
V= 115 [Max wind velocity, mph for Cat Il & IV bldgs Exp. Cat C]
GCr o = 1.9 [Refer Sect 29.5.1 ASCE 7-10)
GCrin = 1.5 [Refer Sect 29.5.1 ASCE 7-10)
qz 32.5 psf = 0.60256 Kz Kzt"Kd*V* [Eq. 29.3-1 ASCE 7-10)
F a5 1mns = 1484 lbs = 0.6*gz*GCr* Lunit*(Hunit+Heurb] [Eqg. 29.5-2
Fi asoiong = 983 lbs = 0.6*qz*GCr*Wunit*[Hunit+Hcurb)
F, ikt = 1067 Lbs = 0.6=gz*GCr Lunit*Wunit  [Eq. 29.5-3)
Curh | aading
Irapzverse:
Compressionsgswc = 1677 lbs =[FpmaxASD*Hem+2*(1+0.14S <) * Wimax*weurb]/weurb
Tensionszeue = 1109 (bs = Comparieye-{0.6-0.14555)*WETunit
Compressionywg = 599 lbs =[Py traneasy "HomM=2°0.6* Wimax *weurb-F a0 "weurk/2) fwcurs
Tensionwmp = 647 lbs = CompamntFrert-0.6"WGTunit
-—> Negative values indicate Compression load rather than Tensien.

Compressiensgsue =
Tensionsasy; =
Compressionys =
Tensiongyg =

1365 lbs
797 lbs
170 lbs
217 lbs

={FpmaxASD*Hem+2*{1+0.14%Syel"Wtmax*Leurbl/Leurb

= Compegigme-10:6-0.14545]*"WGTunit

=[Fy transasn "Hem+ 24 0.4 *Wimax* Leurb-F s Leurb/2)/ Leurb
= Compunp+Fvert-0.6*WGTunit

--—> Negative values indicate Compression load rather than Tension.

Governing Reactions:

Iransverca- Compyax= 1677 lbs —> Aleng long edge of curb.
{on long edge) Tensysx= 1107 lbs —> Aleng long edge of curb.

Longitudinal: Compuar = 1365 lbs —> Along short edga of curb.
{onshortedge) | Tensyay= 797  |bs —> Along short edge of curb.

-—> Negative values indicate Compression load rather than Tension.

6593 Riverdale St.
San Diego, CA 92120
16191727-4800
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Fy = 50 ksi Fu= 65 ksi t=  0.0713[14 Gauge ]
E= 29500 ksi B,
A'= 14.000in a= 13.644 in = A'-[2r+t)
B'= 2.000]in &'= 13.92% in = A'-t
e 0.000}in [0 if no lips) b= 1.822 in = B'-[r+l/2+alr+t/2)]
a= 0.000}(0 - no Lip; 1w/ lip) b'= 1.964 in = B-[t/2+at/2)
= 0.1069 linside bend radius) = 0.000 in = olC-{r+t/2]]
=3 0.0713 in o'= 0.000 in = a(C'-t/2]
r'= 0.143 in = R+t/2 u= 0.224 in =nrf2
= 0.218 in [Dislance between centroid and web centerling]
Ix= 29.228 in [Moment of Inertia about X-Axis)
ly = 0.300 in [Moment of Inertia about Y-Axis) tﬂ\
A= 1.26 in’ -
= 481 1n
= 0.487 in et
rmin = 0.487 in
Axial Comprassiaon
Pu= 0.848 k [Max Axial Comp] fc= 1.80
Pn/Qc = 21.644 k ¢ z
Fes 4322 ksi B Ra =15 F=(0658%)R e B B
= - 0.877 ¢ = Iz =y te o
2: - 3&2? ksi e f Iixis A= ?«c; B v (k/y)
Ly= 50 in Lateral unbraced length
kl/ry = 8z lassume k=038]
Compression Check = 0K,
Chack Weh Crippling
by = 14 In = Check limits: C=4.00 .
t= 00713 in hi= 196.35 <200 Cx=0.14 (See table €3.4.1-2, fastened
N = 7.00 Nft= 9818 €210 Cy=0.35 YUSUBpON. G Range; erd
a, = 175 N/h = 05520 Co=0.02 lsading]
B, = 2422k R/t = 1.50 £9.0 2 !N / M
PJ/Q, = 1.384 k Py =Ct*Fsin(30) | 1— ¢ j: L+ Cy i=l1=¢, |-
Long side: Purmy, = 0.838 K QK #clips=2 ( ¢ K Nt
Short side: Puy,,, = 0.483 k 0K #clips=2

Chack Wah Stiffanar 16Ga x 3/4" x 7" [C-channel]
width of stiffener = 7.000 In ts= 0.05656
web of stiff. w = 6717 in Rs= 0.0849 in
***Check w/ts < 1.28VE/Fys fc= 1.70
w/ts = 118.675
1.28VIE/Fys] = 31091 —>w/ls aver imil Use C3.7.2
h= U-T(Pw: +A9F:y = Hee
Pwe= 2427 k Ae=  0.380 in"
Pn= 15.002 kK Pn/a= 8825 k
Nat Req'd
Corner Cannactians 1/4" p SAE Grade 8 bolts w/ 1/4-20-UNC Threaded inserts
Ternmax = 424 lbs MaxlFoaunsn/é -OR- Fhpciirendds COTNET connections)
Vernmax = 554 lbs (Max Ten/2 corner connections per side
Bolt: Tall = 2480|lbs Vall = 1094 |lbs
Threaded Insert: Tall= 2840|lbs Vall= 1714{lbs
# of Bolts required for Tension = 0.2
# of Bolts required [or Shear = 0.5 *=*If comnbined fails:
# ol Bolts Used = 1.0 USE — 2.0
Check Combined Stresz in Bolts & Inserts: 0677 QK StressComb = 0,338 0K
Check 1/8" welded connacfion <--- USEWELD Q= 2.35
Assume L/t=25:25%=  1.783in By _1 _ Ml
Lregd= 0375 T0=gOTSILE, 2 Voeg bregta = 5o5eE,
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Connection Unit tg Curh Clig SMS screw 0= 30
t = 0.0713]in Ful= 65[ksi
t2 = 0.1017]in {unit base rail thickness) Fu2 = 45 |ksi
d= 0.242 in [screw diamester] dw= 0.500 in [nom. washer diameter]
t2/t1 = 1.4
Eorto/ti<10: —  Pns= 30288 Eort2/t1>25: AT
Shear: FPu= 4-2Fuzjt§_d 4.36 k Pns= 3028 # tz -
Pos = 2.7t1dF 3,03k Fas = 27tdFy 303k "
P =276,dF; 432Kk By = 27t,dF, 432 k ti~, | |‘
Pns/a = 1009 # =- Controls "-,.'.'___
Pss/a = 1045 # Pros = 0.85t.dF.s) o
Tension: Ppol = 1.360 k [screw pull-out strength) - = min(t,. ) ‘
Pnov = 3.476 k [screw pull-over strength] B,,, = 1.58,d,F,; I
Pts/Q = 453 # <- Controls [
Pts/Q = 1220 # (full tensile screw capacityl ‘
Shear [kl #elips Vo lkl  Vo.llbl #f serews  spacing : : S
Long side: 1.6%96 2 0.85 1007 # 2 4.00in ) : =t )
Shortside:  1.696 2 0.85 1009 # 2 4.00in L
clip width lin] =[__7.00 ] clip height = 1.4lin =
minspacing= 0.73in edge distance = 0.5{in (min. 1.5d] - ! \VJ
Check Block sh eai iiiiiiil 0K thinnestpart= 0.0713 AISI BSR applies T
Fy = ksi Q= 2.22 bolt/screw connectian \
Agv = 0.483 in* Anv= 0.438 in° Ant= 0040 in’
Rn/0 = 7.445 K Ry = D.6F,Agy + Fudne < 0.6F,Any + F A,
BSRO.K (AlS] Sect. E5.3)
Connection of Curh to Supporting Structure
Baof | oading SEISMIC: [0.6-0.145D5|D + 0.7E WIND: 0.6D =W
Transyerse:| Upliflyg = 1983 lbs [ Shearuy = 925 lbs |
Compression:sgue = 2603 lbs =[FpmaxASD*(Hem+Heurbled1£0,1485:) IWGT o/ 2) *weurbl/weurt
Tensionsgeue = 1983 lbs =ComDegisme-[0.6-0. 145, [WGTunit+curb)

Compressiony s = 1148 lbs =[Fy traneasn* (Hem+Heourb |+ 0.6 IWGT /21 *weurb-F, o oo *weurb /2] /weurb
Tensienyyn = 1123 lbs ={F}, tansasn* (Hem+Heurbl-0.6* [WET, ;1. o/ 21 *Weur b+ F onsp *weurb/ 2l /weurb
Longitudinal| Upliftus = 1456 lbs | Shearygy = 925 lbs

Compressionseguie = 2075 lbs =[FpmaxASD [Hem+Heurbl+[T+0. 148,z J* IWGT,, ../ 2] Leurb]/Leurb
Tensiongggue = 1456 lbs =Compegome-10.6-0.14555] WG Tunit+curb)
Compressiong.p = 502 lbs =[Fy qransasn® [Hem+Heurbl+0.6* IWGT . ouro/21*Leurb-F, . aso*Leurb/2l/Leurb
Tensionwing = 454 lbs =[Fp reaneasn * (Hem+Heurbl-0.6* (WGBT ;.00 / 2] *L CUrb+F . nasp "Leurb/2)/Leurb
Wood Attachment: Use 5/8" ¢ woad lag screws  w/ 3.5" Min. Embed
Tallyea= 946.67|lbs Vall,.q=| 1043.33|lbs
Iransverse: Tallgoe=| 1195.95|lbs Vall g = 1024|lbs
# of Screws Rea'd for Uplift = 2.09 COMBINED LOADING: 0.512 D.K.
# of Screws Req'd for Shear = 0.%0 Serew Spacing =in a.c.

Tolal # of screws Required =
Use 5/8" & wood lag screws @ 18.2 in 9.¢. afone lons side of curb w/ 3.5" Min, Embed

Longitudinal:
# of Screws Req'd for Uplift = 1.5 COMBINED LOADING: 0.530 O.K.
# of Screws Req'd lor Shear = 0.9 Screw Spating =in o.c.
Total # of screws Required = 4]
5/8" ¢ wood lag screws in o.c. along short side of cur 5" Min. Embed
Steel Deck Attachment: Use 5/8" p A307 Bolts attached ta steel angle below deck
Tallpen = &903|lbs Vallgg, = 3682|lbs
Iransverse. 6903|lbs 3682|th=
# of Bolts Req'd for Uplift = 0.29 COMBINED LOADING: 0.071 D.K.

# of Bolts Req'd for Shear = 0.25 Bolt Spacing =in o.c.

Total # of Bolls Required =
Use 5/8" ¢ A307 Bolts attached to steel angle below deck @ 68.9 In o.¢. along long side of curb

Longitudinal:
# of Balts Req'd for Uplift = 021 COMBINED LOADING: 0.0585 0.K.
# of Bolts Req'd for Shear = 0.25 Req'd Min Spacing=[__ 39.0]in o.c.

Total # of Bolis Required <[ 2

Use 5/8" & A307 Bolts ched to steel angle below 9 in 0.c. alane short side of cur
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SEISMIC [0.6-0.145DS|D +0.70,E (3, = 2.5)
Concrete Attachment: 3/4 @ Hilti Hit-HY 200 adhesive anchors ~ w/ 4™ embed
Tall aer = 1722 lbs Vallsep = 2032 lbs  et= (1-+0.2SDS)D + 2.5 =1.87
Tallep = Tallpe/a=  920.9 lbs Valluge = Vallissn/a=  1086.6 Ibs (D = 0465, F = 0.535)
TIransverse:| Upliftyc= £126 lbs | Shearuu= 2313 lbs |
Compressionsgzwe = 4746 \bs =[2.5*FpmaxASD*(Hcm+Hourbl+[1+0.14S5<)* (WGT /2] *weurbl/weurb
Tensionsgaue = 4126 lbs =Compegiomc-10.6-0. 145, " [WGTunit+curb]
Shearseguwe = 2313 lbs =2 5*FpmaxASD/?
Min Belts Req'd Uplift = 4,48 spacing = 14.22 ino.c Tapplied = 589.4 lbs
Min Baolis Reg'd Shear= 2.13 spacing = 284375 ino.c Vapplied = 330.4 lbs

si 7 L Tappi Vapuie
Try using bolts COMBINED LOADING = 2Bl 4 —apllid o~ 95 g9y
spaced at 11.48 ino.c. atlow,asp  Yallow,ASD

Use 7 - 3/4" ¢ Hilti Hit-HY 200 adhesive anchors @ 11.5 in 0.c. max. along long side of curb w/ 4" embed

Lengitudinal:| Upliftyz = 2807 lbs Shearyy = 2313 lbs
Compressionsssy;e = 3426 |bs ={Z.5"FpmaxASD*(Hcm+Heurb)+[1+0.145,51*(WGT, 1, -t/ 2) T Leurbl/Leurb
Tensionssigwe = 2807 lbs =Compegiamic-10:6-0. 1454 " IWGTunit+curb]
Shearsgiguic = 2313 lbs =2.5*FpmaxASD/2
Min Bolts Reg'd Uplift = 3.05 spacing = ¢ ino.c. Tapplied = 401.0 lbs
Min Bolts Req'd Shear = 2.13 spacing = 135 inoc. Vapplied = 330.4 lbs

Try using 4 bolts
spacedat 450  ino.c.
Use 7 - 3/4" & Hilti Hit-HY 200 sdhesive

Toout Vonttie -
COMBINED LOADING = —22ied_  _apled o q9 _ (74

Tavowasn  Vatlow.asn

ICURR DESIGN SUMMARY: = CBKD-80
CURB RAIL THICKNESS: 0.0713in 14 Gauge
UNIT CLIP THICKNESS: 0.0713 in 14 Gauge
# OF CLIPS (LONG SIDE) - 2 clips with 2 - #14 SMS screws each clip
WEB STIFFENER: NOT REQUIRED
# OF CLIPS (SHORT SIDE) - 2 clips with 2 - #14 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

EURE WOoD STEEL CONCRET
5/8" ¢ lag screw w/ min. 3.5" i 3/4" ¢ thrd'd rod in Hilti HIT-HY
E
e embed (SGmin=0.43) i 200 epoxy, min. 4" smbad
LONG DIRECTION 5@18.22ino.c, 2@68.88in0.c 7@1148ino.c.
HO| ECTION 4@ 14.33ino.c. 2@3%ino.c 7@65ino.c.
—_————————
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Client:[ProVent  PV180&
Description:[CBKD-80) 11PV1806 KDKITPRD3715**
Unil:|ZT,ZR,ZJ,ZH 037-150; ZF,ZH,ZJ ZR XP,DH,0M,DF, DR, BP 078- 150 |
Curh Information . Fff —
Heurb = 11]in [Height of curb] ' == ; =
Leurb= 80.875[in [Length of curb] l_ 1 ﬁl;n:,l, ) —11
weurb = 51}in [Width of curb] ey e o
WGTeurb = 155|lbs (Weight of curbl | .
# Clips long side = 2 # Clips short side = | F=]
Unit Infarmation = ! Froux |
WGTunit = 1700)tbs (Weight of Unitl ATV ™ U g
Wtmax = 329|lbs (Maximum corner weight] §! i WETumf WL...”; T
Wemin =| 191|ths (Minimum corner weightl = ‘
Hunit = 50.75]in {Heighl of unit above curb) i + v s
Hem= 25.375]in (Height to center of mass] .| of o J
Lunit= 8%lin [Length of unitl :3 &WGT:-.RE |
Wunit = 5%lin (Width of unit) —
“ Weuh
& p 2 -y [ xLosb ) v
Seismic Loading - 2015 IBC/2014 CAC Finsc G
Ss= 2.85 [Worst case for majerity of CA - Uesign Category D)
Fa= 1 [Interpolsted from Table 11.4-1 ASCE 7-10]
Sms= 2.850 |[Fa=ss]
Sds = 1.900 [2/3*Sms]
Ip = {Importance Factor Category Il Building)
Fpmax = 1.425 Wp (0.4*ap™Sds* Ip*Wp*3/Rp
FpmaxASD = 1696 lbs (0.7*Fpmax] FpmaxASD = 1850 lbs
[unit only) [unit and curb)
*¥* Exposure Category C ¥™*
Kz = 1.13 [Far &0 ft roof height, Exposure C - Table 29.3-1 ACSE 7-10)
Kzt = 1.0 [No topographic effects assumed for rocftop mounted units)
Kd = 0.85 [Directianality facter Table 26.6-1 ASCE 7-10)
V= 115 [Max wind velocity, mph for Cat IIl & IV bldgs Exp. Cat €l
GCringen = 1.9 [Reter Sect 29.5.1 ASCE 7-10J
By = 15 [Refer Sect 29.5.1 ASCE 7-10)
qz 32,5 pst =0.00256*Kz"Kzt"Kd*V* [Eq. 29.3-1 ASCE 7-10)
Fr a80 trans = 1415 lbs =0.6%gz"GCr*Lunit*{Hunit+Hcurb) [Eq. 29.5-2)
Frasn iong = 938 ths =0.6"gz*GCr*Wunit*[Hunit+Hcurb)
FesrtASH = 1087 lbs =0.4%gz*GCr*Lunit*Wunit  [Eq. 29.5-3)
Curh Loading
Iransverse-
Compressionszeue = 1677 lbs =[FpmaxASD* Hem+2*{1+0.14S5:|*Wimax*weurb)l/weurb
Tensionszeu s = 1109 lbs =Compsesue-{0.6-0.145::) * WG Tunit
Compressiony, = 565 lbs :[Fh._jr_yﬁ'Hcm+2‘D,é*thax"wcurb-F,_,wgg.‘WCurb/ﬂ/wmrb
Tensienying = 4612 |bs = Compyn+Fvert-0.6*WGTunit
—> Negative values indicate Compression load rather than Tension.

Cempressionzzgy s =
Tensionsuiguic =
Compressionyyn =
Tensionyyg =

1345 lbs ={FpmaxASD*Hem+27(1+0.14"5, *Wtmax=Lcurb]/Lcurb

797 lbs = Compaggu=(0.6-0.145,:]*"WGTunit

155 lbs =[Fy iansaso "Hem+ 20, 6*Wimax*Leurb-F, . .acp*Lourb/2) Leurd
203 lbs = Compynp+Fvert-0.6"WGTunit

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

Gaverning Reactions:

Tranayersa: Compuax= 1877 bs —> Aleng leng edge of curb,
(on long edge) Tensyax= 1109  lbs ---> Along long edge of curb.
Longitudinal: Comppax= 1365 lbs —> Alang short edge of curb.
{onshortedge) | Tensyue= 797 bs > Along short-edge of curb.

---> Nagative values indicate Compression load rather than Tension.
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Fy= 50 ksi Fu= 65 Ksi t= 0056614 Gauge]
E= 29500 ksi BI
A= 11.000]in 8= 10717 in = A{2r+4) ol e
2= 2.000]in a'= 10.943 in =A'-t C! ‘]
C= 0.000}in (0 if no Lips) = 1.859 in = B'-[r+/2+alr+/2)] = ol
a= 0.800](0 - no Lip; 1w/ lip) ‘= 1.972 in = B'-[t/2+at/2] &
S 0.0849 [Inside bend radius) c= 0.000 in = a[C'~{r+t/2]] 7
i= 0.0566 in c'= 0.000 in = a(C'-t/2 =
= 0.113 in = Rst/2 u= 0478 in = rr/2 A
x= 0.263 in (Distance between centroid and web centerline)
Ix= 12.703 in [Moment of Inertia about X-Axis)
by = 0.231 in [Mement of Inartia about Y-Axis| tk“\
= 0.84 in’ Bl
= 3.90.mn
= 0.524 in —_—
rmin = 0.524 in
T =
Pu= 0.848 k [Max Axial Comp) Qe = 1.80
Pn/Qc= 15.337 k J B
BRI o b ga  hes15 F=(0658%)F, . s ,
- o= 0.877 a £S 2z
t:i - 3;:23 kei fe B Yfamas K= Yl v (k)
Ly= 50 in Lateral unbracad length
kLJr,= 76 lassume k=0.8]
Compressian Check = 0 K.
Check Weh Crinali
h= 11 in == Check limits: C=4.00 .
e 0.6566 in hit= 19435 <200 Co=0.14 (See table €3.4,1-2, fastenad
N= 7.00 N/t=  123.67<210 Cy=0.35 tsiigpert, Ss fiznge, sid
Q= 175 N/h= D.636364 2.0 C,=0.02 teadig)
P.= 1674k Rit= 1.50 £9.0 . 5 A
PJa,= 0957k By =Cehsin(90) | L—=C = 1+Cy (= ][1-¢4 =
Long side: Pur,,.. = 0.838 k 0K #clups=2 ( \-/:)( j:)( \D
Shorl side: Pug,,, = 0683 k 0K #clps=2
Chack Weh Stiffener 16Ga x 3/4" x 7" [C-channel)
width of stiffener = 7.000 in ts=  0.0566[15 Gauge]
web of stiff. w= 6.717 in Rs= D.0849 in
***Check wfts s 1.28VE/Fys Qc= 1.70
wits=  118.675
1.28v[E/Fys) = 31.0917  —>w/ts over Uimit Use C3.7.2
Bo= 0-7(Pwr + '4.»@) = Bie
Pwe = 1.674 k Ae = 0.380 in*
Pn= 14.478 k Pniei= 8.517 k
Not Reg'd
Cornar Cannections 1/4* p SAE Grade 8 bolts w/ 1/4-20-UNC Threaded inserts
Ternmax = 424 lbs Max[Forawmso/é -OR- Fhusnean./4 corner connectians)
Vernmax = 554 lbs [(Max Ten/2 corner connections per side)
Bolt: Tall = 2480|lbs Vail = 1096|lbs
Threaded Insert: Tall 5 2840|lbs Vall = 1714|lbs
# of Bolts required for Tenzion = 0.2
# of Bolts required for Shear = 0.5 ***|f combined fails:
# of Bolls Used :‘ USE --» 2.0
Check Combined Stress in Belts & Inserts: 0.677 QK. StressComb = 0.338 0K
Check 1/8" welded connactinn <--- USE WELD 0= 2.35
Assume L/t » 25: 25"t = 1.415 in P 1 Vgl
Lregd=  0.472in a=OTsthz ey breda =gre
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i SMS screw G= 3.0
1= 0.0564]in Ful = 65|ksi
t2= 0.1017]in [unit base rail thickness) Fu2= 45|ksi
d= 0.242 in [screw diameter] dw= 0.500 in [nem. washer diameler]
t2/t1 = 1.8
Fart?/ti<1(- Pns = 2404 # Fort2/t1>25: AT
Shear:  Pu= 42&1\/?4 4.36 k Pns= 2404 # tz
Bo=2.7tdFy, 2.40 k B = 274,dF,, 2.40 k e e
B = 2.76,dF,, 432 k Bue= 2.71,dF 432k ti—~, | f
Pns/Q = 801 # <~ Controls ";F:...T |
Pss/n= 10454 Proe = 085t.dF,) = |
Tension: Pnol = 1.360 k [screw pull-oul strength) e =minft;, &) [
Pnov = 2.759 k [screw pull-over strength] B, = 15¢,d,.Fo,
Pts/Q = 453 & <- Controls
Pts/na = 1220 # [full tensile screw capacity) ‘
Shear [k] # clips Vc--p [k} Vs!'m\.“bl #scrows SQECEF\Q _7‘:-_-7___‘
Longside: ™ 1.696 2 085  801# 2 6.00n ' Ho, )
Shartside: 1.9 2 085 8014 2 6.00in | -
clip width fin) = 7.00_] clip height = 1.4]in 0t
min spacing=0.73 in edge distance = 0.5]in [min. 1.54] - ! AV}
Check Block shear rupture:  0.K. thinnest part= 0.0566 AISI BSR applies T
Fy =ksi Q= 2,22 bolt/screw connection ) v
Agv= 0.348 in* Anv = 0.347 in* Ant = 0.032 in*
Rn/6= 5910 k Ry = 0.6F,Agy + FAne < 0.6F,Any+ FAp
BSRO.K [AIS! Sect. E5.3]
Roaf | aading SEISMIC: [0.6-0.145D05)D + 0.7E WIND: 0.6D + W
Irapsvarse | Upliftyy = 1874 los | Shearyy = 725 lbs |
Compressionsy: = 2494 |bs =[FpmaxASD*(Hem+Heurb)+[1+0. 14541 IWGT ..o /2] *weurbl/iweurb
Tensionzgzye = 1874 lbs =Compsgiape-10.6-0.145 " [WGTunitscurh)

Compressionynn = 1032 lbs =[P gnznsn “(HemeHeurble 0.6 IWGT,, oy of 20 *Welrb-F o ns *weurb/2)iweurh
Tensiongag = 985 lbs =[Fh vanerss (HemaHCurb)-0.6" (WBT .. .. /21 *weurb+F,, uep *weurb/2)/weurh
Longitudinal:[ Upliftyg = 1387 lbs [ Sheary = 925 lbs

Compressionsssue = 2006 (bs =[FpmaxASD (Hem+HeurbJ+[T+0. 148 . IWET, .., omi/ 21" Leurbl/Leurb
Tensionssgue = 1387 lbs =Compegigpc-[0.6-0.145,<| WG Tunit+curh)
Compressiong, = 445 lbs =[Py ameaso *(HeM+HEUrbl+0.64IWGT .o, /21 *Leurb-Fyerpep® Leurb/2]/Leurh
Tensionynn = 399 lbs =[Fp, transacn ™ H em+Heurbl-0.6"IWGT e/ 21 Leurbe Py pasp *Leurb/2)/Leurh
Waoad Attachment: Use 5/8™ ¢ woad lag screws  w/ 3.5" Min. Embed
Tallye = 9L6.467|lbs Vallyemt=| 1043.33{lbs
Iransverse: Tall,gee = 1195.95]|lbs Vall, oa= 1024|lbs
# of Screws Req'd for Uplift = 1.98 COMBINED LOADING: 0.618 O.K.
# of Screws Req'd for Shear= 0.90 Screw Spacing =in o.c.

Total # of screws Required =

Use 5/8" b wi ag screws @ 24.3 in o.c. along long side of curb w/ 3.5" Min, Emb

# of Screws Req'd for Uplift = 1 5 COMBINED LOADING: 0.516 D.K.
# of Screws Req'd for Shear = Screw Spacing = ino.c.

Tolal # of screws Required -

Use 5/8" b wood lag screws @ 143 inoc. along short side of curb w/ 3.5" Min. Embed
Steel Deck Attachment: Use 5/8° @ A307 Bolts attached to steel angle below deck

Tallyy = 6903 |lbs Vally,, = 3682|lbs
Transverse: 6903|lbs 3682|lbs
# of Bolis Reg'd for Uplift = 0.27 COMBINED LOADING: 0.067 0.K.

# of Bolts Req'd for Shear = 0.25 Bolt Spacing = ino.c.

Tatal # of Bolts Required =

Use 5/8" ¢ A307 Bolts ed to steel below deck .3 in 0.c. along | ide of curh
# of Bolts Reg'd for Uplift = 0.20 COMBINED LOADING: 0.053 0.K.
# of Bolls Req'd for Shear = 0.25 Req'd Min Spacing = ino.c.

Total # of Bolts Required =

se S/8" b A olis attache steel angle by deck ® 39 in o.c. slong short si urb
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Eor Cancrete ancharage:  SEISMIC [0.6-0.145SDS)D + 0.7, E (Q, =2.5)
Concrete Attachment: 3/4” g Hilti Hit-HY 200 adhesive anchors W/ 4~ ambad

Tall gen = 1722 Ibs Vall gep = 2032 ths o= (1 +0.2505)D + 2.5 =1.87
Tallygn = Talljgen/u= 92009 Ibs Vallige = Vall pep/ac=  1086.6 lbs (D = 0465, = 0.535)
Iransverce:] Upliftuas = 3854 lbs | Shearww=  23131bs |
Compressions sy = 4474 lbs =[2.5*FpmaxASD*(Hem+Heurbl+[1+0.1455:)*WGT,,..,..e/2) *weurbl/weurb
Tensionzgswe = 3854 lbs =Compsgguic-10.6-0. 145 e * WGTunit+curb)
Shearsaomg = 2313 lbs =2.5*FpmaxASD/Z

Min Bolts Reg'd Uplift = 419 spacing = 14.22 ino.c. Tapplied = 550.6 lbs
Min Bolts Req'd Shear = 2.13 spacing = 28.4375 in o.c. Vapplied = 330.4 lbs

Tryusing 7 Bolts | iNeD LOADING S TaBRtEd tellied 1o e

spacedat 1148 ino.c. Tawow.asy  Vausw.aso

Hilti Hit=HY adhesive anchor: 115 in o.c. max.

Longitudinal: Upliftyzg = 2635 lbs Shearuy= 2313 lbs
Compressionssgue = 3255 lbs =[2.5*FpmaxASD*(Hem=Heurbl+[1+0.1455:) " (WGT,....../2)* Leurb)/Lcurh
Tensionsyeye = 7635 lbs =Compsgremic-(0.6-0.145 5| *IWGTunit+curb)
Shearsegu: = 2313 lbs =2.5*FpmaxASD/2
Min Bolts Req'd Uplift = 2.86 spacing = 13.5 ine:c. Tapplied = 439.2 lbs
Min Baolts Req'd Shear = 2.13 spacing = 13.5ino.c. Vapplied = 385.5 lbs
Toyusing & bolls | oD LOADING = Jovpted | Vopiticd 15 g
spaced at 7.80 ino.c. Tattowasp  Vanowass

= CBKD-80
CURB RAIL THICKNESS: 0.0556 in 16 Gauge
UNIT CLIP THICKNESS: 0.0566in 16 Gauge

# OF CLIPS (LONG SIDE) - 2 clips with 2 - #14 5MS screws each clip
WEB STIFFENER: NOT REQUIRED
# OF CLIPS (SHORT SIDE) - 2 clips with 2 - #14 SMS screws cach ciip
WEB STIFFENER: NOT REQUIRED
CORNER CONNECTION: Use 2 - 1/4" ¢ SAE Grade 8 bolts w/ 1/4-20-UNC Threaded inserts
S /8" & DOD/ S 3/8" ¢ h;:g C:ETEH
5/8" ¢ lag screw w/ min, 3.5 o 4" ¢ thrd'd rod in Hilti HIT-HY
ANCHORAGE embed {SGmin=0.43) T4 bolts. 200 epoxy, min. 4" embed
LONG DIRECTION 4@242%inoc. 2@6888iInce 7@ 1148ino.c
SHORT DIRECTION 4@ 14.33ino.c. 2@3%ino.c. B@7.8ino.c,
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Client:[ProVent  PVI804 |
Description:[CBKD-80 8" KDKITPRD3715*~ |
Unit:|ZT.ZR,ZJ,ZH 037-130; ZF.ZH,7J,ZR XP,0H,DM,DF.DR BP 078-150 |
Curb Information . FvT =
Heurb = 8lin [Height of curb) ' = ey — 1
Leurb = 80.875(in [Length of curbl f {xLanil] {
weurb = 51)in [Width of curb] [ 47”77\777#777777#7#777
WGTeurh = 155|lbs [Weight of curb] } . {
# Clips long side = 2 # Clips short side = ! Fed
Unit Infarmation = ! Foma i
WGTunit = T700]Ibs (Weight of Unit) 2 T e U b
Wlme':x = 329|lbs IMf'ax_imum corner wgighﬂ g s WGTumr wtm‘E W —-
Wtmiin = 191]ths [Minimum corner weight| == i
Hunit = 50.75in |Height of unit zbove curb) |y Y i”‘
Hemi=| _ 25375lin (Height to center of mass] o[ LS L™
Luns-i = 89 in lLe-nglh of u-nlt] g IWGIm ‘
Wunit = 59]in [Width of unit] - 7 —
=
Seismic | oading - 2015 1BC/2016 CRC | & Crrer
Se = 2.85 [Worst case for majority of CA - Uesign Lategory )
Fa = 1 [Interpolated from Table 11.4-1 ASCE 7-10]
Sms= 2.850 (Fa*ss]
Sds = 1.900 [2/3=5ms)
lo=]  150] (Importance Factor Category Il Building)
Fpmax = 1.425 Wp [0.4*ap=Sds*Ipl*Wp*3/Rp '
FpmaxASD = 1696 lbs (0.7*Fpmax] FpmaxASD = 1850 lbs
[unit only] {unit and curb)
Wind Loading - 2015 IBC/2014 CBC
+=* Exposure Category C *=*
= 1.13 [For 60 it roof height, Exposure C - Table 29.3-1 ACSE 7-10]
Kzt = 1.0 [No topographic effects assumed for reoftop mounted units|
Kd = 0.85 [Directionality factor Table 26.6-1 ASCE 7-10)
V= 115 [Max wind velocity, mph for Cat 1l & IV bldgs Exp. Cat C]
GCF ez = 1.9 [Refer Sect 29.5.1 ASCE 7-10)
GCriyeny = 1.5 [Refer Sec! 29.5.1 ASCE 7-10]
qz 325 psf = 0.00256*Kz"Kzt"Kd*"V* [Eq. 29.3-1 ASCE 7-101
i, iStimmie = 1344 lbs =0.6*qz*GCr* Lunit*(Hunit+=Heurb) (Eg. 29.5-2]
Frasiong = 8§92 lbs = 0L.&~gz*GCr*Wunit* [Hunit+Hcurb)
Frertaso = 1067 lbs = 0.6%qz*GCr*Lunit*Wunit  [Eq. 29.5-3)
Curh | gading
Iransverse:
Compressionzgey e = 1677 lbs =[FpmaxASD*Hem+24{1+0.1455:)*Wtmax*wecurb]/wcurb
Tensionzemmic = 1109 lbs = Compszsuie-10.6-0.145,5)* WG Tunit
Compressiongwy = 531 lbs =[Fy, eranensy THEM+270. 6" Wimax *weurb-F,qas "weurb/2]fwecurb
Tensionyns = 578 lbs = Compyyyp+Frert-0.6"WGTunit
---> Negstive values indicate Compression lead rather than Tensien.
Compressioncagu = 1345 Lbs =[FpmaxASD*Hem+ 27 140.14%5 ] "Wimax®Leurbl/Leurb
Tensiongegue = 797 lbs = ComMpeeiguc-10.6-0. 145, ] *WGTunit
Compressionyn = 141 lbs =[Fy transasn " Hem+270.6*Wimax*Lourb-F o psp*Leurb/2) Leurb
Tensiongxp = 188 lbs = Compwnp*Fvert-0.6"WGTunit

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

Governing Reactions:

Transverse. Compmax= 1677 1bs --> Along long edge of curb.
{cn long edge) Tensyex= 1109 lbs -—> Along leng edge of curh.

L ongitudinal: Comppax= 1365 lbs > Along short edge of curb,
{on short edge) Tensyax= 797  lbs - Along short edge of curb.,

---> Negative values indicate Compression load rather than Tension.
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Curb Design
Fy= 50 ksi Fu= 55 ksi t= (L0566
E= 29500 ksi
= 8.000]in a= 7717 in = A-{2r+t)
g 2.000(in a's 7.943 in = A'-t
= 0.000}in (0if no lips) b= 1,859 in = B'-[r+t/2+alr+t/2)]
o= D.EDDIID - no Lip; 1w/ lip) b'= 1.972 in = B"-[Y/2+at/2)
R= 0.0849 linside bend radius) [ 0.000 in =afC -(r+t/2]]
ts 0.0566 in ¢'= 0.000 in = alC'-4/2)
r'= 0.113 in =R+1/2 u= 0.178 in =wrf2
x= 0.330 10 [Distance belween centroid and web centerling]
Ix= 5.792 in [Moment of Inartia about X-Axis)
ly= 0.217 in [(Moment of Inertia about Y-Axis) t_”‘\‘
A= 0.47 in? g
rx= 295 in
ry= 0.570 in —
rmin = 0.570 in
Avial Compressinn
Pu= 0.848 k [Max Axial Comp) fc= 1.80
Pn/Qc = 13.006 k 2
Fe= 59.07 ksi n Ra fRsS1EE= (0‘658;“' )F % = F _ wE
A= 0.92 0. 0, , g =877 TUR Ty )
Fr= 3508 ksi © 7 k18 RErek (%r)
Ly= 50 in Latersl unbraced length
kLJr, = 70 lassume k=0.8]
Compression Checik = 0K,
Checl Weh Crippling
h= gin -- Check limits: C=400
t= 00566 in hit=  141.34 €200 Ch=0.14 [See table C3.4.1-2, fastened
N = 7.00 N/t=  123.47 €210 Cy=0.35 s o e
e 1.75 N/h= 0875520 ¢, =002 leading]
P, = 1.770 & R/t= 150 s9.0 % N B
P.J/Q, = 1.011k B =Co2Esin(30) | 1 —Cp = | 1+ CNJ— 1—-Cy |-
Long side: Pu;qp. = 0.838 k 0K #clips=2 ( \J(:) ( ¢ \J L
Short side: Puy. = 0.483 k 0K #clips=2
Chack Webh Stiffanar 16Ga x 3/4" % 7" [C-channel)
width of stiffener = 7.000 in ts= 0.0564
web of stiff. w= 6.717 in Rs= 0.0849 in
***Check w/ts € 1.28VE/Fys Qc= 1.70
wits= 118675
1.28v[E/Fys) = 31.091 —>wy/ts aver imit Use C3.7.2
P =07(Pyc + A:F) 2 Py
Pwec = 1.770 k Ae=  0.380in°
Pn= 14.545 k Pn/0= 8.556 k
Not Reg'd
Corner Cannactians 1/4™ @ SAE Grade 8 bolts w/ 1/4-20-UNC Threaded inserts
Ternmax = 424 bs Max(Foromen/b -OR- Fhagauan/b corner connections)
Vernmax = 554 lbs [Max Ten/2 corner cannections per side|
Bolt: Tall= 2480]lbs Vall = 109é|lbs
Threaded Insert: Tall= 2840 |lbs Vall = 1714|lbs
# of Bolts required for Tensian = 0.2
# of Bolls reguired for Shear = 0.5 *=*{f combined fails:
# of Bolts Used = USE --» 2.0
Check Combinad Stress in Bolts & Inserts: 0.6477 QK StressComb = 0.338 0K
Check 1/8" welded cannection <—- USE WELD 1= 2.35
Assume L/t > 25; 25%t = 1.415 in Ve

1
Bty = SOTSILE, 2 Vg,

Lreg'd=  0.4721n breq'a = 575¢F,
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i SMS screw 0= 3.0

t1=|  0.056b]in Ful= 65 ks
2= 0.1017{in {unit base rail thickness] Fuz= 45|ksi
d'= 0.242 in [screw diameter] dw= 0.500 in [nom. washer diameter]
2/t = 1.8
<1 Prs= 2404 # Eort2/t1225: AT
Shear;  FPus= 4-2Futh§_d 436 & Pns= 24044 t {
Pos = 271, dFy, 2.40 k B = 271,dFy, 240 k "] =
Bs = 2730 437 k Poe = 2765dFyy 437k ty ] \I
Pns/Q1 = 801 # <- Controls ""l.."——.— i
Pss/Q= 1045:# ) Prot = 0.85t.dF ) Bl :
Tension: Pnol= 1.360 k [screw pull-out streng:hl t, = min(t;, t2) |
Pnov = 2.759 k [screw pull-over strength] B, = 1.56;d,Fuy :
Pt/ = 453 £ <- Controls
Pts/Q = 1220 # [full tensile screw capacityl
Shear (k] # clips Ve [k Voiewllb) # screws  spacing . o
long side: 1.696 2 0.85 801 # 2 6.00in :
Short side: 1.696 0.85 801 # 2 6.60in " [ =
clip width lin) m clip height = 1.4in -
min spacing= 0.73in edge distance = 0.5)in [min. 1.5d) - vV
Check Block shear rupture:  0,K. thinnest part=  0.0546 AISI BSR applies T
Fy =ksi 0= 2.22 ho_lt./screw cannectian ) \
Agv = 0.368 in” Anv = 0.347 in* Ant= 0.032 in*
Rn/a= 5910 k By = 0.6F dgy + Audp < 0.6F A + Fudy,
BSR 0.K. (A1SI Sect. E5.3]
SEISMIC: [0.6-0.145D8)D + 0.7E WIND: 0.6D +W
Icansverse:| Upliftum = 1766 lbs | Shearu = 925 lbs |
Compressionsreue = 2385 lbs =[FpmaxASD* [Hcma+Heurb)+[1+0. 145,52 * (WGBT i, cortd 2) *wicur bl iweurb
Tensionsgsur = 1766 lbs =Compagigme-[0.6-0.145,¢]"[WGTunit+curb)

Compressiony o = 904 lbs =[Fp transaso* (Hem+Heurb+0.6* IWGT oo/ 21 *Weurb-F o maee *weurb/2]/weurh
Tensionyng = 858 lbs =[Fy irareisn IHom+Hourbl-0.6*(WGT , y. oo/ 2 weurb+F . asn *weurb/21weurh
Longitudinal:| Upliftyay = 1318 lbs | Shear,,, = 925 lbs

Compressionssgue = 1938 lbs =[FpmaxASD*[Hem+Hcurbl+ T+0.T45 [T IWG T ,yraou e/ 2)° Leurbl/ Leurb
Tensionsugue = 1318 lbs =Compsagc-(0.6-0.14S,:]* (WGTunit+curb)
Compressiongg = 391 lbs =[Py, trancaso (Hem+Heurb 0,6 IWGT ieeyrs/21 " Leurb -F e mnep *Lourb/2]/Leurh
Tensionyng = 345 Lbs =y yaseaso* (Hem+Heurb)-0.6 IWET o/ 21 Leurb+F, acp * Leurb/2]/Leurk
Wood Attachment: Use 5/8" @ wood lag screws  w/ 3.5° Min. Embed
Tally,ga= 946.467|lbs Vallyem=] 1043.33]lbs
Iransverse: Tall,eoe= 1195.95|lbs Vallyoea= 1024]lbs
# of Screws Req'd for Uplift = 1.87 COMBINED LOADING: 0.595 O.K,
# of Screws Req'd for Shear = 0.50 Screw Spacing =En o.c.
Tolal # of screws Required =
Use 5/8" d lag screws @ 24.3 in o.c. along o de of curb w/ 3.5" Min. Embed
# of Screws Req'd for Uplift = ‘l !s COMBINED LOADING: 0.501 0K,
# of Screws Req'd for Shear = Screw Spacing =in 0.¢:
Tolal # of screws Required =
u & ood lag screws @ 14.3 in sh side of cu 3.5" Min. Embed
Steel Deck Attachment: Use 5/8" p A307 Bolts attached to steel angle below deck
Tallyy = 6903 4tbs Vallg,i= 3682|lbs
Iransyerse: 4903 |lbs 3682|lbs
# of Bolts Req'd for Uplift = 0.26 COMBINED LOADING: 0.064 O.K.

# of Bolts Req'd for Shear = 0.25 Bolt Spacing :ih o.c.

Total # of Bolis Required=[______ 2]

se 5/8” & A307 Bolts attached to steel angle below dack 8.9 in o.c. alang long side of

nngii Id‘na -
# of Bolts Req'd for Uplift = 0.1%9 COMBINED LOADING: 0.051 O.K.
# of Bolls Req'd for Shear = 0.75 Reg'd Min Spacing = ino.c.

Tolal # of Bolts Required = 7|

Use 5/8" b A307 Bolts attached le below deck in 0.c. along short side of curk
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Eor Cancrete ancharage- = SEISMIC [0.6-0.14505)D + 0.70, E Q, =25
Concrete Attachment: 3/4" g Hilti Hit-HY 200 adhesive anchore  w/ 4" embed

Tally gep= 1722 lbs Vallgeny = 2032 bs  «= (1 +0.25DS)D + 2.5E =1.87
Tallasp = Tall grofa= 920.9 lbs Vallygp = Valligen/ae=  1084.6 lbs (D = 0.465,F = 0.535)
Iransverse | Upliftu = 3582 lbs [ Shearyyg= 2313 lbs |
Compressionsnaue = 4201 lbs =[2,5‘FpmaxASD‘chm+cher+l1+D.145—,51‘[WGTL‘.,‘.,._u,LJZ}‘wcurbl/wcurb
Tensionscigue = 3582 lbs =Compseimmie-[0.6-0.148:¢]  [WGTunit+curb)
Shearzzzue = 7313 lbs =2.5*FpmaxASD/?
Min Bolts Req'd Uplift = 3.89 spacing = 189 ino.c Tapplied = 597.0 lbs
Min Bolts Req'd Shear= 2.13 spacing = 284375 ino.c. Vapplied = 3855 lbs
Try using § bolts COMBINED LOADING =  —ptied | Vapitied ., 1.00
spacedal 1378 inoc. Tattow,ssp  Valow.asp
- adhesive anchors ino. i
Longitudinal: Upliftysy = 2484 |bs Sheary.y = 2313 lbs
Compressionszisy e = 3083 lbs :‘2.5'FpmaxASD‘{Hc_m+chrh]+!i+G.14535}‘[WGTW,_;“,L/2]’Lcurhll]_curb
Tensionsegue = 2464 |bs =Compegiguic-10.6-0. 1450 * IWETunitsgurb)
Shearzcioue = 2313 lbs =2.5*FpmaxASD/?
Min Bolts Req'd Uplift = 2.68 spacing = 138 ino.c. Tapplied = 410.6 lbs
Mir Bolts Reg'd Shear = 2.13 spacing = 135 ino.g Vapplied = 385.5 lbs
Tryusing & o bolls | eineD loaDiNG = —ewwtied | Vapuia <127 =080
spaced at 7.80 ino.c. Tattow.asn  Vanow.aso

Usc 6- 3/4" & Hilti Hit-|

ICURB DESIGN SUMMARY:  C8KD-80
CURB RAIL THICKNESS: 0.0566 in 16 Gauge
UNIT CLIP THICKNESS: 0.0566 in 16 Gauge
# OF CLIPS (LONG SIDE) - 2 clips with 2 - #14 SMS scraws each dlip
WEB STIFFENER: NOT REQUIRED
# OF CLIPS (SHORT SIDE) - 2 clips with 2 - #14 SMS screws each clip
WEB STIFFENER: NOT REQUIRED
CORNER CONNECTION: Use 2 - 1/4" ¢ SAE Grade 8 halts w/ 1/4-20-UNC Threaded inserts
- wooD STEEL CONCRETE
5/8" $ lag screw w/ min, 3.5" 3/4" & thrd'd rod in Hilti HIT-HY

HO o 7 bol
ANCHORAGE embed (SGmin=0.43) S/%" @ A307 bolts 200 epoxy, min. 4" embed
LONG DIRECTION 4@2429ino.c. 2@68.88ino.c 6@ 13.78ino.c

SHORT DERECI'ION! 4@ 1433 ino.c. 2@ 3%ino.c. 6@78inoc




