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Clisnt:[Provent  PVIB06 |
Oescription:[CBKD=141 14" KDKITPRL
Unit:|ZX, ZY 08-12; ZX 14; ZY 07
Curb Information
Heurb = 14fin [Height of curb)
Leurb = 84{in [Length of curb)
weurh = 53.5(in [Width of curbl
WGTcurb = 204|lbs [Weight of curb) i
# Clips long side = 2 # Clips short side = ;
Unit Informatinn - A Frmas i
WGTunit = 453|lbs {Weight of Unit] 2T """ i
Wimax =| 176|lbs (Maximum corner weight] g | i 5 WGTumar w1 o
Wtmin = 151|lbs [Minimum corner waight| £ i
Hunit = 41).56|in [Height of unit above curb) :F \i | -
Hem = 20.28in (Height to center of mass| o U - - U™
Lunit= 74.05|in (Length of unit] 2 ; W
Wunit = 48 88{in (Width of unit DT E -
| Vot -
- vy HE-T -V
Seismic L oading - 2015 IBC/2014 CAC | BT P
Ss= 2.85 [Waorst case for majority of CA - Design Category L)
Fa= 1 (interpalsted from Table 11.4-1 ASCE 7-10]
Sms = 2.850 [Fa*5sl
Sds= 1.900 [2/3*Smsl
lp = (Importance Factor Categary (1l Building]
Fpmax = 1.425 Wp (0.4%ap*Sds*Ip)*Wp=3/Rp
FpmaxASD = 451 lbs [0.7*Fpmax] FpmaxASD = 855 lbs
(unit only) [unit and curb)
*** Exposure Category C ***
Kz = 1.13 [For 63 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 26.6-1 ASCE 7-10)
V= 115 [Max wind velocity, mph for Cat 11l & IV bldgs Exp. Cat C)
GCFions = 1.9 [Refer Sect 29.5.1 ASCE 7-10)
GCriem = 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)
P 50 b = 1040 Lbs =0.6*qz*GCr*Lunit*(Hunit+Heurb) [Eq. 29.5-2]
Fras0 om0 = 487 lbs = 0.6%gz*GCr*Wunit*(Hunit+Heurb)
Eocrgmn = 736 lbs = 0.6"gz"GCr Lunit®Wunit  (Eq. 29.5-3]
Curh L oading
Transverse:
Compressionsyee = 493 lbs =[FomaxASD*Hem=2*(1+0.145 5 [*Wimax*weurb]/weurb
Tensionsgzye = L74 bs =Compegeme-10.6-0,145,:)*WETunit
Compressionymn = 238 lbs =TF: yraneasp THOM+ 2706 *Wimax* weurb-F .. .sn *weurb/2) weurb
Tensionynp = 581 lbs = Compwno+Fvert-0.6*WGTunit
---> Negative values indicate Compression load rather than Tensian.
Compressionsgzsue = 403 lbs =[FpmaxASD*Hem+2*(1+0.14*S5¢) *Wtmax*Leurb]/Lcurb
Tensionegeme = 385 lbs = Compegowc-[0.6-0.145 5 *WETunit
Compressiongyg = g lbs =[F}, yansaso " Hem=+2*0.6*Wimax®Lourb-Faep * Leurb/2]/Leurd
Tensioryug = 353 lbs = Compwnn+Fvert-0.6"WGTunit

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

Icansverse: Compmay= 693 lbs —> Along long edge of curb.
{on long edge) Tensuay = 581 lbs —> Along long edge of curb.

Longitudinal: Compuay = 4603 lbs —3> Along short edge of curb.
{on short edge} | Tensyw= 385 lbs —> Along short edge of curb.

---> Negative values indicate Compression lead rather than Tension.
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50 ksi Fu= 65 ksi t= 00713
E= 29500 ksi B
e b
Saction B tise af Curh [ :
A= 14.000|in a= 13.844 in = A'-|2r+t] N -
B'- 3.000{in a'= 13.929 in = A=t C' | ,4
= 1.000}in (0 if no lips) = 2644 i = B'-[r+t/24alr+t/2)] St ] [
a= 7.000(0 = no Lip: 1w/ Lip) = 2.929 in =B'-{t/2+at/2} ‘
B= 0.1049 [Inside bend radius! c= 0.822 in =alC'-{r+t/2}] R—/ |
= 0.0713 in &= 0.964 in = alC’-1/2) .
f= 0143 in =Ret/2 u= 0.224 in =mr/2 A
X = 0.b46 in [Distance between centroid and web centerline]
Ix = 41.261 in (Moment of Inertiz about X-Axis] t— |
ly = 1.659 in [Mament of Inertia about Y-Axis) " |
A 152 in e —
rx = 512 in ‘
ry= 1.041 in — N
rmin = 1.04% in
AL’ -
Pu= 0.520 k [Max Axial Compl nc = 1.80
Pn/Ge= 31517k . 2
= R p g fAS1S E= (3;5:& )E - F L __nE
he = 0.85 oo L AT TR
Fn=  37.06 ksi PR RS RES S (4%r)
Ly= 84 in Latersl unbraced length
kb /r, = 65 (assume k=0.8]
Campression Check = 0 K.
~hack Weh Cripali
= 14 in -~ Check limils: C=4.00 )
t=  0.073in hit= 19635 <200 Cr= 0.1 [f"'e :ameﬂca.mf-lz. fas‘e"‘;“
% 7.00 N/t= 9818 210 Cy= 035 0 support, one Tlange. &n
= 1.75 N/h = 05520 c,=002 loading)
Po= 2422k R/t= 1.50 £9.0 [
) R N h
P Ja, = 1.384 K P, =Ct?Fsin(90) [ 1-Cz |- )| 1+Cu (= {1~ CMJ-)
Long side: Pursee= 0346 k 0K #clips=2 ( \/:) ( \I/:)( 5
Short side: Pu g, = 0201 k 0K #clips=3
Check Weh Stiffener 16Ga x 3/4" x 7" [C-channel]
width of stiffenar = 7.000 in ts= 0.0566
web of still. w= 6717 in Rs= 0.0849 in
“¥*Check wfts < 1.28VE/Fys fic= 1.70
wits=  118.675
1.28VIE/Fys] = 31,091  —w/ts over limit Use C3.7.2
B =07+ AK) Z Pue
Pwe = 2422 k Ae= 0.380 in®
Pn-= 15.002 k Pn/a= B.825 k
Nat Reg'd
Carner Connections 1/4" © SAE Grade 8 bolts w/ 1/4-20-UNC Threaded inserts
Ternmax = 240 Lbs Max(Fomaxaen/é -OR= Fhuconaa/t cOrner connections|
Vernmax = 291 tbs [Max Ten/2 corner connections per side]
Balt: Tall= 2480|lbs Vall = 1094]lbs
Threaded Inserl: Tall = 2860]|lbs Vall= 1714]lbs
4 of Bolts required for Tension = 0.1
# of Bolts reguired for Shear= 0.3 =**|f combined fails:
#of Bolts Used=|  1.0] USE > 2.0
Check Combined Stress in Bolts & Inserts: 0.370 0K StressComb = 0.185 0K
Check 1/8" welded connection <-=- USE WELD Q= 235
Assume L/t > 25: 257t = 1.783 in P i Vel
Lregd= 0197 in o =gO0TstE 2 Ve breq'a =ggeep
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Connection Unit ta Curh Clip [ #10]sMs screw o= 3.0
t) 2 0.0713|in Ful = 65|ksi
12 = 0.1017|in [unit base rail thickness] FuZ = &5|ksi
d= 0.790 in (screw diameter] dw= 0.375 in [nom. washer diameter]
2/t = 1.4
Fart2/t1<10- Pns= 2377 4 For2/t1>25: A T
Shear: Fu== 'd'ZFui‘jtz—d 3.86 k Prs= 2377 # t2
rL'; = 2'T"-".':“;‘u_l 238 k Hu = Z'Ttld'"u'l 238 Kk = im_k'
Pos = 2.76:dF,» 33k P = 2.7t5dFy 339 k '
Pns/0 = 792 # t e |
Pss/a = 540 # <- Contrals Proe = 0:85t.dF,z) e |
Tension: Pnol= 1.068 k [screw pull-out strength] 1o = min(iy.l5) ‘
Pnov = 2.607 k [screw pull-over strengthl B, = 1.56,d,F,,
Pis/ni = 356 # <- Controls
Pts/0 = 820 # [full tensile screw capacity] f
Shear(kl #clips V. lkl VaiewllD) # screws  spacing . i
Longside:  1.040 2 0.52 540 # 2 £.000n )
Short side-  0.487 0.23 SL0 # 2 6.00in )
clip width [in] = m clip height = 1.4]in -
min spacing = 0.57in adge distance = 0.5in lmin. 1.5d) - AV}
Check Block shear rupture: 0K, thinnest part= 0.0713  AlSI BSR applies T
Fy :ksi 0= 2.22 bolt/screw conneciion ) Y
Agv = 0.463 in’ Any = 0.443 in® Ant= 0.042 in”
Rn/a = 7.500 k Ry = 0.6F A0 + Fune < 06F,An + Fdp
BSROK (AIS| Sect. E5.3]
Connection of Curh to Supparting Structure
Roof | oading SEISMIC: (0,6-0.145DS]D + 0.7E WIND: 0.6D + W
I.cansy.ezae.] Upliftyax = 804 lbs [ Shearyax = 520 lbs ]
Compressionsgeys = 1090 lbs =[FpmaxASD={Hem+Heurd)+[140.1455c) "(WGT 1 pocure/ 2 weurb)/weurb
Tensionzgigue = 804 lbs =Compegguip-10.6-0. 14545 *(WGTunit+curb)

Compressionyun = 556 lbs ={F}, praneacp IHemit Heurb 0.6 IWGET 4 cecurn/ 21 wWeurb-F, cuasp *weurb/2 /weurb
Tensionynp = 777 lbs =[F, tranencn® (Herm+ Heurb)-0.62(WGT e o/ 2) *weurb+F, osep *weurb/2)/weurb
Longitudinal.| Uplifty = 505 lbs [ Shearyy = 427 \bs |

Compressionsgem; = 891 lbs =[FpmaxASD*[Hem+Hcurbl+[1+0. 145l "WGT, ey /2" Leurb]/Leurb
Tensiongggue = 605 lbs =Compegisuic-10.6-0.145:¢]) *IWGTunit+curb]
Compressionuyup = 169 lbs =F, raneacn* [ Hem+Heourb+0.4* WGT e/ 2)* Leurb-F . acn *Leurb/2)/Leurb
Tensionyme = 391 lbs ={Fp pransasin " [Hem+ Heurb) =0, IWGT o/ 21 Leurb+F qacp "L eurb/2]/Leurb
Wood Attachment: Use 5/8" g wood lag screws w/ 3.5" Min. Embed
Tollpera=]  946.67]bs Vallaa=[ 1043.33]lbs

Transverse: Tallywy=] 1195.95|ibs Valloag= 1024)ibs
# of Screws Reg'd for Uplift = 0.85 COMBINED LOADING: 0.837 G.K.
# of Screws Req'd for Shear= 0.51 Screw Spacing =lr| o.c.
Tolal # of screws Required =

£#DIV/9!

Longitudinal:
# of Screws Req'd for Uplift = U 6 COMBINED LOADING: 0.175 0.K.
# of Screws Req'd for Shear = Screw Spacing :in o.c.

Total # of screws Reguired = _

5/8* 00d |ag screws 5.5 in o.c. along short side of curb w/ 3.5" Min. Embed
Steel Deck Attachment: Use 5/8" @ A307 Balts attached to steel angle below deck

Tally,, = £903|lbs Vallygi= 3682(lbs
Iransversae: 6503|lbs 3482|lbs
# of Bolls Req'd for Uplift = 0.12 COMBINED LOADING: 0.021 O.K.

Total # of Bolts Required =

# of Bolts Req'd for Shear = 0.14 Bolt Spacing = in o.C.

se 5/8" 7 Bot b | angl ! 2 in o.c. along long side of
lLongitudinal:
# of Bolts Req'd for Uplift = 0.0% COMBINED LOADING: 0.014 DK
# of Bolts Req'd for Shear = 0.12 Req'd Min Spacing=[__ 415]inc.c.

Total # of Bolts Reguired =

Use 5/8" & A307 Bolts attached to steel angle below deck @ 41.5 in o.c. along short side of curb
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. SEISMIC [0.6-0.145DSID + 0.70,.E (0, =2.5)
Concrete Attachment: 3/4" @ Hilti Hit-HY 200 adhesive anchars ~ w/ 4" embed
Tall zep = 1722 lbs Vall jyrp = 2032 lbs  «= (1+ 0.25DS)D + 2.5 =1.87
Tollyer = Tollamp/c= 9209 lbs Vallyes = Vallgeo/u= 1086.6 lbs (D = 0.465,F = 0.535)
I_ra.nm[ Upliftysy = 1626 |bs l Shearya = 1069 lbs |
CompressioNsseue = 1912 lbs =[2.5"FpmaxASD*(HcmeHeurbla[1+0. 145, IWGT o/ 2} "weurbl/weurb
Tensionegeue = 1626 lbs =Comperisyic-10.6-0.145:¢*(WGTunit+curb)
Shearsmaie = 1069 lbs =2 5*FpmaxASD/2
Min Bolts Req'd Uplift = 1.77 spacing = £0.00 in o.c. Tapplied = 541.9 lbs
Min Bolts Req'd Shear = 2.00 spacing = 40 ino.c. Vapplied = 356.2 lbs
Tryusing 3 bolts | uoen oaping = ormtied , Vantiet g5 _gen
spacedat 3600 inoc. Tanowasy  Vatiew.asp
4" & Hilti Hit-HY 200 adhesive anchors @ 36 in o.c. max. along long si f curb w/ 4" embed
Longitudinal: Upliftyuy = 1128 lbs Shearysx = 1069 lbs ]
Compressionsesu: = 1415 lbs =[2.5*FpmaxASD*[HemeHourbl+1+0.145 61" (WG T e/ 21" Leurbl/Leurh
Tensionsusws = 1128 lbs =Compsgisuc-10.6-0.14S:<]"(WGTunit+curh)
Shearsmguic = 1069 lbs =2.5*FpmaxASD/2
Min Bolts Req'd Uplift = 1.22 =pacing = 295 in o.c. Tapplied = 282.1 lbs
Min Bolis Req'd Shear = 2.00 spacing = 295 in0.¢. Vapplied = 267.1 lbs
Try using 4 bolts _ Tapptica Vaptiiod _
e 12.83 1 i COMBINED LOADING = m m =12 =055
Use 4 - 3/4" & Hilti Hit-HY 200 adhesive ancho i lo: ort side of curb w/ 4" embed

[CURE DESIGN SUMMARY:  CBKD-141
CURB RAIL THICKNESS: 0.0713in 14 Gauge
UNIT CLIP THICKNESS: 0.0713 in 14 Gauge
# OF CLIPS (LONG SIDE) - 2 clips with 2 - #10 5MS screws each clip
WEB STIFFENER: NCT REQUIRED
# OF CLIPS (SHORT SIDE) - 3 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

CURE WoOoD 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) yE ofts 200 epoxy, min. 4" embed
LO! RE N #DIV/O! 2@72ino.c 3@ 36ino.c
S 10N 2@455in0.c. 2@415ino.c 4@ 13.83 In9.C.
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Client:[ProVent  PV1806 |
Description:|CBKD-141 11" KDKITPRL
Unit:|ZX, ZY 08-12; ZX 14, ZY 07
Curh Information
Heurb = 11]in [Height of curbl
Leurb = 84lin [Length of curb) [
weurb = 53.5]in [Width of curbl C
WGTcurb = 204|lbs [Weight of curbl )
# Clips long side = 2 # Clips short side = 1 1 : :‘
Unit Information =t Fru ;
WGTunit = 553|lbs (Weight of Unit] 2T ! .
Wtmax = 176|lbs [Maximum cerner weight) Bl v WGTizer R : -
Wtmin = 151|lbs [Minimum corner weight) —l ‘ | | !
Hunit = 40.56]in [Height of unit above curb) i | 'l
Hem = 20.28]in (Height to center of mass] .| U =]
Lunit= 74,05}in {Length of unit] E‘[ T W Teoss \
Wunit = 48.88|in [Width of unit] - F :
| s i
- Lowrd ) -y
Seismic L oading - 2015 IBC/2014 CBC | ST e
Ss = 2.85 [Werst case for majority of CA - Design Categary D)
Fa= 1 [Interpolated from Table 11.4-1 ASCE 7-10)
Sms= 2.850 [Fa*ssl
Sds = 1.900 [213*Sms)
Ip = (Importance Factor Categery |1l Building)
Fpmax = 1.425 Wp [0.4*ap*Sds*Ip)*Wp*3/Rp
FpmaxASD = &51 lbs (0.7*Fpmax] FpmaxASD = 855 lbs
{unit onty) [unit and curb)

Wind | oading - 2015 IBC/2014 CAC

**+* Exposure Category C ***

[For &G fi roof height, Exposure C - Table 29.3-1 ACSE 7-10]
[No topographic effects assumed for rooftop mounted unitsl
(Directionality factor Table 26.6-1 ASCE 7-10]

(Max wind velocity, mph for Cat lll & IV bldgs Exp. Cat €]
(Refer Sect 29.5.1 ASCE 7-10)

[Refer Sect 29.5.1 ASCE 7-10)

= 0.00256*Kz*Kzt*Kd*V* [Eq. 29.3-1 ASCE 7-10}

= 0.6%gz*GCr*Lunit*[Hunit+Hcurb) IF_qV 29.5-2)

= 0.6%0z"GCr*Wunit*{Hunit+Heurb)

= 0.6"qz*GCr Lunit"Wunit  (Eq. 29.5-31

=[FpmaxASD™Hem+2*(1+0. 1455 *Witmax*weurb)/weurb

= Compagiswc-10.6-0.145 5] * WG Tunit

=[F}, yransasn THCM+2 0.6 " Wimax "weurb-F -0 "weurb/2l/weurd
= CompwingtFvert-0.6"WGTunit

—> Negative values indicate Compression load rather than Tensien.

Kz= 1.13

Kzt = 1.0

Kd =| 0.85

V= 115

Gcr[h:srn{,! = 1.9

GCriyun = 1.5
qz 32.5 psf
Fiy 450 trans = 983 lbs
Fr astione = 449 |bs
Fienasp = 73& lbs

Curb | oading
Iransverse:

Compressionsgsme = 693 lbs
TensionNegeme = 474 |bs
Compressionyup = 216 lbs
Tensionymp = 560 lbs
Compressionsgeme = 603 Ibs
Tensionsgmsme = 385 lbs
Compressiongyy = 0 lbs
Tensionyup = 344 bs

=[FpmaxASD=Hem+2*(1+0.14*Spe]"Wtmax*Leurb]/Leurb

= Compegems-[0.6-0. 145 *"WGTunit

=[F}, panzaco " Hom+2*0.6*Witmax*Lourb-F g eacn * Leurb/2)/Leurb
= Compwig+Fvert-0.6*WGTunit

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

Governing Reaclions:

Trapsverse: Compuax= 693 Ibs —> Along long edge of curb,
(on long edge) Tensyar= 360 lbs -—> Aleng long edge of curb.

| ongitudinal: Compyay= 603  lbs -—» Aleng short edge of curb.
{on short edge) Tensysy = 385  lbs —> Along short edge of curb.

---> Negative values indicate Compression load rather than Tension.
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Fy= 50 ksi Fu= 65 ksi t=  0.0566[16 Gauge]
E= 29500 ksi Bs
Calculate Section P s  Curk
A=l 11.000]in a= 10.717 in = A'-[2r+t] ——
B'= 3.000]in a'= 10,943 in =A'-t \ i
C'= 1.000}in (D if no lips) b= 2.77 in = B'-[r+t/2+alr+t/2]] r
a= 1.000/(0 - no Lip: 1 w/ lip] b'= 2.943 in = B'<[t/2+a1/2)
R= 0.0849 (Inside bend radius) c= 0.859 i =alC’-[r+t/21] R _/
b= 0.05é6 in c'= 0.972 in =alC'-4/2]
= 0113 in = Rst/2 u= 0.178 in =nr/2 A
x= 0.759 in [Distance between centroid and web centerlinel
Ix = 18.573 in (Moment of Inertia about X-Axis] i
ly= 1.261 in (Moment of Inertia about Y-Axis| T
A= 1.05 in’ Bl il
rx= 4,20 in |
ry= 1095 m
rmin = 1.095 in
Axial Comprassion
Pu= 0.491 k [Max Axial Comp! c= 1.80
Pn/Oc= 22.286 k 53y
he= 0.80 n. - ! =0 F, Kl
Fa= 3815 ksi = B IS RS 2 L (Kr)
Ly= 84 in Lateral unbraced length
kL/r,= 61 (assume k=0.8]
Camprassion Checlc= O K.
Check Weh Crippling
h= 11 in --Check limits: C=4.00
t=  0.0566in hit= 19435 <200 Cr=0.14 'f:iiifﬁci::;’;:?z::d
N = 7.00 Nft=  123.67 £210 Cy=035 \oading)
&= 1.75 N/h= D.634364 £2.0 C, =002
Bi= 1.674 k R/l= 1.50 <90 R
P/a,= 0957k = Ct2F,sin(90) | 1— G f 1+ Gy 1—10
Long side: Pur, = 0346k 0K #eclips=2 ( ‘ ( J/_)( a
Short side: Pu gpo = 0.201 k 0K, #clips=3
Check Wah Stiffener 186Gz x 3/4” x 7" [C-channel)
width of stiffener = 7.000 in ts=  0.0566[16 Gauge]
web of stiff. w= 6.717 in Rs= 0.0849 in
***Check wts ¢ 1.28VE/Fys Oc= 1.70
wits = 118.675
1.28VIEfFys| = 31091  -->wfts over limit Use C3.7.2
Py =07(Pu; + AE) = B _
Pwc = 1.674 k Ae= 0.380 in”
Pn= 14478 k Pn/a = 8517 k
Nat Req'd
Carper Connactions 1/4" @ SAE Grade 8 bolts w/ 1/4-20-UNC Threaded inserts
Ternmax = 246 lbs Max{Fppamsof/4 -OR- Fhuspysss/é corner connections]
Vernmax = 280 lbs [Max Ten/2 carner connections per side]
Balt: Tall= 2480|lbs Vall = 1098|lbs
Threaded Inserl: Tall= 2860|1bs Vall= 1714|lbs
# of Bolts required for Tension = 0 ‘[
# of Bolts required for Shear = =**|f cambined fails:
# of Bolts Used = USE -=> 2.0
Check Combined Stress in Bolts & Inserts: 0.354 0K StressComb = 0477 0K
Check 1/8" welded connection <--- USEWELD 0= 2.35
Assume L/t > 25: 25%t = 1.415in Voegld
Lreg'd=  0.238in o= 50'75”"';‘ 2 Veeg breqa = U.?Sthu
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SMS screw £ 3.0
t1= 0.0544(in Ful = 45|ksi
12= 0.1017|in {unit base rail thickness] Fu2 = 65| ksi
d= 0.190 in |screw diamater] dw = 0.375 in [nem. washer diameter]
2/t = 1.8
Ear 2/t1<1.0: - Pns= 18874 Eart2/t1>25: AT
Shear: P = 4-3Fuz\[=z’_d 486 k Prs= 1887# t2
B = 27t,dFy, 187 k B =2.74,dF, 1.89 K e
P = 2.7t2dFys 339k Pue = 2.7t3dFy; 337k t4 l f
Pns/Q= 629 # .- 20 W
Pes/Q= 540 # <- Controls Prape = 0.85t.dF,p) Compunld ‘
Tension: Pnot= 1.068 k [screw pull-out strength] t. = min(t,.ts)
Phov = 2.069 k [screw pull-over strengthl B,,, = 1.56,d,, Py |
Pts/n = 354 # <- Controls l
Pls/OQ = 820§ |full tensile screw capacity) ‘
Shear [k]  #clips Vo (k] Vielbl #screws spacing ]
Long side:  0.983 z 0.49 540 # 2 6.00in B
Short side: 0.651 3 n.22 D40 # 2 £.00 in
clip width (in] <[ 7.00 | clip height = 1.4]in :
min spacing = 0.57 in edge dislance = 0.5fin (min. 1.5d] - vV
Chack Block shear rupture:  0.K. thinnest part=  0.0566 AISI BSR applies T
Fy -ksr a= 2,22 bolt/screw connection Y
Agv= 0.368 in’ Anv=  0352in" Ant=  0.034in°
Rn/Q = 5954 k Ry = 0654y + Fyly < 0.6F,An + Rl
BSROK [AIS] Sect. E5.3]
Roof | aading SEISMIC: (0.6-0.145D5)0 + 0.7 WIND: 0.6D +W
Transverse:| Upliftyax = 756 lbs | Shearjm = 491 lbs |
Compressionsgeme = 1042 lbs =[FpmaxASD™[Herm+Heurbl+ (1401485l IWB T .oy 21 weurblfweurb
Tensionzmemz = 756 lbs =Compegigmic-10.6-0.145 5] WG Tunit+curb)

Compressionyg = 464 Lbs =[F, 1ranencn (HemeHeurb ) +0.6* WGT i/ 21 weurb=F, use “weurb/2lweurb
Tensionwnp = 485 lbs =[F}, 1ranessp® (Hem+Heurbl-0.64IWGT i1, /2] Weurb+F asp *weurb/2)/weurb
Longitudiaal:| Upliftyy = 575 Lbs | Sheary = 427 lbs |

Compressiongusme = 861 lbs =[FpmaxASD-[Hem=Heurbl+[1+0. 1563 pe] WG T ey 21" Leurbl/Leurk
Tensionggieme = 575 tbs =Compegzuc-10.6-0.14S5¢) “IWGTunit+curh)
Compressionynp = 131 lbs =IF}, vansssn [Hem+Heurb)+ 0. 64 IWGBT . curs/2) " Leurb-F oqasp " Leurb/2)/Leurb

Tensionyun = 352 lbs =IFr anaco IHem+Hourb)-0.8 FIWGT i, e/ 2]  LEUTD+F . mase*Leurb/2)/Leurb
Wood Attachment: Use 5/8" @ wood lag screws w/ 3.5" Min. Embed
Tallpesa = 946.67|lbs Vall g =| 1043.33|lbs
Iransverse: Tallyu=| 1195.95|lbs Vallygos= 1024(lbs
# of Screws Req'd for Uplift = 0.80 COMBINED LOADING: 0,760 0K,
# of Screws Req'd for Shear = 0.48 Screw Spacing =ir1 0.¢.

Tolal # of screws Required =

#DIV/0!
# of Screws Reg'd for Uplift = 0.6 COMBINED LOADING: 0.166 O.K.
# of Screws Req'd for Shear= 0.4 Screw Spacing =in 0.C.
Tolal # of serews Required=[ 2|
Use 5/8" ood lag screws @ 45.5 in o.c. along short si urb w/3.5" Min. Embed
Steel Deck Attachment: Use 5/8" @ A307 Bolts attached to steel angle below deck
Tallyey = 6503 |lbs Vallygy = 3682|lbs
Iransverse: £703|lbs 3682|lbs
# of Bolts Reg'd for Uplifll = .11 COMBINED LOADING: 0.019 G.K.
# of Bolts Req'd for Shear = 0.13 Bolt Spacing:in o.c.
Total # of Bolts Required
Use 5/8" & A307 Balts attachad to stee! angle below deck @ 77 in o.c. along long side of curb
# of Bolls Reqg'd for Uplift = 0.08 COMBINED LOADING: 0.014 O.K.
# of Bolts Req'd for Shear = 0.12 Req'd Min Spacing=[___415]ino.c.
Total # of Bolts Reguired = _
se 5/8" & A307 Bolts attached t je below deck 15ino. hort side of curb
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SEISMIC [0.6-0.145DSID + 0.70,E (0, =2.5)
Cancrete Attachment: 3/4” g Hilti Hit-HY 200 adhesive anchers ~ w/ 4" embed
Tall geg = 1722 lbs Vall gep = 2032 lbs &= (1+025DS)D + 25E =1.87
Tollugg=Tall pepfd= 9209 lbs Vallyso = Vall go/a=  1086.56 Lbs (D = 0.465,E = 0.535)
Icansverse:| Upliftyay = 1506 lbs [ Sheary = 1069 lbs |
Compressionssi, = 1792 lbs =[2.5*FpmaxASD*[Hem+Hcurb}+[1+0.1455¢] " [WBT . curnf 21 *weurbl/weurb
TensionNszeme = 1506 lbs =Compegame-(0.6-0.145,c)*IWGTunit+curb)
Shearsaome = 1067 lbs =2.5*FpmaxAS0/2
Min Bolts Reg'd Uplift = 1.64 spacing = 40.00 in 0., Tapplied = 501.9 bs
Min Bolts Reg'd Shear = 2.00 spacing = é0ino.c, Vapplied = 356.2 lbs
Try usin 3 bolts Tappitea Vapuiea
sp:ced j 2600 inoe |COMBINED LOADING - ﬁ +m <12 =087
Use 3 - 3/4" & Hilti Hit-HY 200 adhesive anchors @ 36 in o.c. max. along long side of curb w/ 4" embed
Langitudinal: Upliftyay = 1052 lbs | Shearyy = 1069 lbs |
Compressionggeme = 1338 lbs =[2.5"FpmaxASD*[Hem+Heurbl+[1+0. 145 *[WGT ./ 2] *Leurb]/Lourb
Tensionsqgue = 1052 lbs =Compspswie-10.6-0. 145" (WGTunit+curb)
Shearsgsgmg = 1049 lbs =2.5"FpmaxASD/2
Min Bolts Req'd Uplift = 1.14 spacing = 295 ino.c. Tapplied = 263.0 lbs
Min Bolts Reg'd Shear = 2.00 spacing = 29.5in o.c. Vapplied = 267.1 lbs
Tryusing 4 - bolts | oy onen oaping = —ezptied | Veptied 15 _geg
spacedat 1383 ino.c. Tattowass  Vatiow.aso |

sed- 3 -HY 200 adhesive anchors

13.8 in o0.c. max. along short side of curh w/ 4" embed

ICURR DESIGN SUMMARY: .~ CBKD-141
CURB RAIL THICKNESS: 0.0566in 16 Gauge
UNIT CLIP THICKNESS: 0.0566in 16 Gauge
# OF CLIPS (LONG SIDE) - 2 clips with 2 - #10 SMS screws each clip
WEB STIFFENER: NOT REQUIRED
# OF CLIPS (SHORT SIDE) - 3 clips with 2 - #10 SMS screws each clip
WEB STIFFENER: NOT REQUIRED
CORNER CONNECTION: Use 2 - 1/4" ¢ SAE Grade 8 boits w/ 1/4-20-UNC Threaded inserts
WQO0D STEEL CONCRETE
ni 5/8" ¢ lag serew w/ min. 3.5" - 3/4" ¢ thrd'd rod in Hilti HIT-HY
ANCHORAGE embed (SGmin=0.43) bididsaidas: 200 epoxy, min. 4" embed
LONG DIRECTION #DIV/0! 2@ 72in 0. 3@ 36in o.c.
SHORT DIRECTION 2@ 45.5ino.c. 2@415ino.c. 4@ 13.83ino.c.
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Clisnt:[ProVent  PVI806 |
Descriplion:[CBKD-141 8" KDKITPRL
Unit:|ZX, ZY 08-12; ZX 14; ZY 07
A
Curb Information Fv
Heurb = 8}in [Height of curb) - e —— = —
Leurb = 84lin [Length of curh] i me i
weurb = 53.5|in [Width of curh| R
WGTcurb = 204 lbs [Weight of curbl [ 1 ‘ l
# Clips long side = 2 # Clips shorl side = | o
i = : Frey !
WGTunit = 53] lbs (Weight of Unit] 2 "'T &
Wimax = 176]lbs [Maxirmum corner wgaght] =| Emm v WG T —_— ‘I ==
Wemin = 151|lbs (Minimum corner weight] E
Hunit = 40.56}in {Height af unit above curb) L| i ¥ Y '
Hem= 20.28|in (Height to center of mass] ./ o [
Lunit = 74.05]in (Length of unit) £| WET cu I
Wunit = 48.88|in (width of unit] . m .‘*r} ‘!
-y { '-L,:l';;- — =il v
Seismic L aading - 2015 IBC/2014 CRC | | Cone
Ss= 2.85 [Warst case for majority of CA - Design Category U}
Fa= ] (Interpslated from Table 11.4-1 ASCE 7-10)
Sms = 2.850 [Fa75s)
Sds = 1.900 {2/3*Smsl
Ip = (Importance Factor Category 1l Building]
Fpmax = 1.425 Wp (0.4%ap*Sds*Ip)*Wp*3/Rp
FpmaxASD = 651 lbs (0. 7*Fpmax} FpmaxASD = 855 lbs
(unit onlyl [unit and curb]
Wind | oading - 2015 IRC/2014 CBC
*** Exposure Calegory € ***
Kz = 1.13 (For 60 ft roef height, Exposure C - Table 29.3-1 ACSE 7-10I
Kzt = 1.0 [No topegraphic effects assumed for rooftop mounted units)
Kd = 0.85 [Directienality factor Table 26.6-1 ASCE 7-10
V= 115 [Max wind velacity, mph for Gat Il & IV bldgs Exp. Cat C)
GCriygri = 19 (Refer Sect 29.5.1 ASCE 7-10)
GCriven = 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)
Fi ashiraes = 926 lbs =0.6*gz*GCr"Lunit*[Hunit+Hcurb] [(Eq. 29.5-2]
Fr aso1one = é11 lbs = 0.6*gz*GCr*Wunit*{Hunit+Hcurb)
Eourcain = 736 (bs = 0.6*gz*GCr"Lunit"Wunit  (Eq. 29.5-3)
Curb Loading
Transverse:
Compressionsgeme = 693 lbs =[FpmaxASD*Hem+2*[1+0.14S: | "Wimax* weurbl/weurb
Tensionsgeuie = 47L lbs = Compepswe-10.6-0.145,:1*WEGTunit
Compressiongun = 194 lbs =[F; 1ransnspTHEM+2%0.6* Wimax*weurb-F . e *weurb/2l/weurb
Tensionyun = 538 lbs = Compyno+Fvert-0.6*"WGTunit
---> Negative values indicate Compression load rather than Tension.
Compressionsgesme = 403 lbs =[FpmaxASD*Hem+2*(1+0.14*Sqs) *Wimax"Leurbl/Leurb
Tensionsgeme = 385 lbs =Compseswc-10:6-0.145,5) *WGTunit
Compressionyug = -9 tbs =[Fp yransasp  Hem+ 250.6*Witmax*Leurb-F pen *Leurb/2/Leurd
Tensiongyun = 335 lbs = Compwnn+Fvert-0.6*WGTunit

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

Iransverse: Compuax= 693 lbs > Algng long edge of curb.
(on long edge) Tensuux = 538 lbs -—> Along long edge of curb.

Longitudinal: Compuax= 603 lbs —> Alang short edge of curb.
(on short edge) Tensusy = 385 lbs —> Along short edge of curb.

---> Negative values indicate Compression load ralher lhan Tension.
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50 ksi Fu= 85 ksi t=  0.0566[16 Gauge |
79500 ksi i
B
Calcuiate Section Properties of Curh
= 8.000]in = 7.717 in = A2+t S -l
B'= 3.000]in 2= TIL3 in =A-t 2y 7' '
C'= 1.000]in (0 if no lips) b= 2.717 in = B'-Ir+t/2+a(r+t/2]] = |
0= 1.000)(0 - no Lip: 1 w/ lip) = 2.943 in =B-{t/2+at/2) |
R= 0.0849 (Inside bend radius) €= 0.859 in =alC'-(r+t/21]
= 0.0566 in ¢'= 0.972 in =alC-t/2} = ‘
= 0.113 in = R+t/2 u= 0.178 in =nr/2 Al
I 0.905 in [Distance between centroid and web centerline] |
Ix = 8.792 in [Moment of Inertia about X-Axis]
ly= 1.145 Iin [Moment of Inertia about Y-Axis] t—
= 0.88 in’ e |
r%= 316 in [
ry= 1.13%9 in == ‘;’ =
rmin = 1.13% in
AMialC =
Pu= 0.463 k [Max Axial Comp] Qc= 1.80
Pn/Qc= 19.076 k 2
Fe= 8371 ksi g pa =15 B=(0658)F L ['E o _TE
he= 0.77 n,Q AL == IFk ]
Fn= 38.94 ki T B Ham1s R= e vE (k4r)
Ly= B4 in Lateral unbraced length
k,L/r, = 59 lassume k=0.8]
Camprascion Check = 0 K
Check Weh Crinoli
h= g.in -~ Check limits: C=4.00
t=  0.0566in ht= 14134 £200 Cp= 014 [See able (:3.4.1-2, fostened
N 700 Nt = 12347 <210 Cy= 035 to suppert, one flange, end
a,= 1.75 N/h= 0875520 ¢, = 0.02 loading)
P.= 1770k R/ = 1.50 £9.0 i
PJ/a,= 1011k P, = Ct*F,sin(90) (1 = C,,D (1 + CNJ_) (1 - c,l\)—)
Long side: Puyare =  0.346 k 0K #clips=2 4
Short side: Pu g = 0.201 k 0K #clips=3
Check Weh Stiffener 16Ga x 3/4” x 7" [C=channel)
width ef stiffener = 7.000 in ts = 0.05466
web of stiff. w= 6.717 in Rs = 0.0849 in
=**Check w/ts s 1.28VE/Fys Qc = 1.70
w/ts = 118.675
1.28vIE/Fys] = 31091 ->w/ts over limit  Usa £3.7.2
By = 07(Bee + AEy) 2 Be
Pwe = 1.770 k Ae=  0.380 in°
Pn= 14545 k Pn/a = 8.556 k
Not Reqg'd
Lorner Connections 1/4" p SAE Grade 8 bolts w/ 1/4-20-UNC Threaded inserts
Ternmax = 231 lbs Max(Fomuasall -OR- Fhepyrens/b corner connections!
Vernmax = 2469 lbs [Max Ten/2 corner connections per side]
Bolt: Tall= 2480|1bs Vall= 1096|lbs
Threaded Insert: Tall= 2860|lbs Vall = 1714|lbs
# of Bolts required for Tension = 0.1
# of Bolts required for Shear= =**If cambined fails:
# of Bolts Used = USE —> 2.0
Check Combined Stress in Bolts & Inserts: 0.339 oK StressComb = 0.169 QK
Check 1/8" welded connection <— USE WELD 0= 235
Assume L/t > 25: 25%t = 1.41% in I Veggld
Lregd= 0229 in /o= GOTSULE 2 ey brea'a = 575¢F,
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Lonnection Unit to Curb Clip SMS screw 0= 3.0
1= 0.0564|in Ful= &5 ksi
2= 0.1017]in lunit base rail thickness) Fu2 = 45]ksi
d= 0.190 in [screw diameter] dw= 0.375 in [nom. washer diameter]
211 = 1.8
Eart2/ti<1g: Prs= 1887 # Eorofils2 5 AT
Shear: Pu= 4-2Fuz\[t§_d 3.86 k Pns= 1887 # to 1
P =270,dF,; 189k Pas = 27t,dF,, 189 k i
Py = 276,dF,, 339k Poc = 2.7t2dF, 3.39 k ¢t | |
Pns/i= 629 # _ T
Pss/Q= 540 # <- Controls Pror = 085t dFys) = ‘
Tension: Pnol= 1.068 k [screw pull-out strength) te = min(ty, ;)
Pnov = 2.069 k [screw pull-over strengthl B£,,, = 1.5t,d,,Fy, ‘
Pts/ni= 356 # <- Controls |
PisfO = 820 % [full tensile screw capacity] ;
Shear (k] #clips Vg (Kl Vyelllbl #screws spacing =
Longside:  0.926 2 0.46 540 # 2 46.001n )
Shorf side:  0.651 3 0.22 540 # 2 6.00in
clip width fin] =[__7.00 | clip height = 1.4]in
min spacing = 0.57in edge distance = 0.5)in (min. 1.5d] - \
3 g 0K thinnest part=  0.0546  AlSI BSR applies T
ksi = 2.22 bolt/screw connection \
Agv = 0.368 in’ Anv= 0352 mn° Ant= 0034 in®
Rn/Q = 5.954 k Ry = 06FAm +FAn < 0.6FAq + Fdy
BSROK (AIS] Sect, E5.3)
Roof Loading SEISMIC: [0.6-0.145D5)D + 0.7E WIND: 04D+ W
Icansverse| Uplifty = 708 lbs [ Shearyu = 463 lbs |
Compressionsgome = 9%4 lbs IFpmaxASD*[HemsHeurbl+ {140,145 1 (WGT,  o/ 2] *weurbl/weurb
Tensionspeme = 708 Lbs =Compegamie-i0.6-0.145:¢) *(WGTunit+curb]

Compressiongmup = 379 lbs =[F: jranensp IHeEM+Heurb}+ 0.8 * IWGBT iy urs/ 21 weurt-F asp *weurb/ 2l /weurb
Tensionymp = 400 lbs =[F, ranescn” (HemaHeurb)-0.6 IWGT i cum/2) ' Weurb+F onacp "weurb/2)/weurb
Longitudinal:| Upliftyay = 544 lbs Shearyuy = 427 \bs

Compressionsgme = 830 lbs =[FpmaxASD [Hcm+Heurbl+[1+0. 16502) WG | enrcars/ 21" LoUrbl/Lcurb
Tensionzggue = 544 lbs =Compeggwic-10.6-0.14S ;] [WGTunit+curb)
Compressiongyyp = 95 lbs =[F;, tranencn* [Hem+Heurb)+0.6*IWGT i, cora/ 2V Leurb-F  qacn"Leurb/2}/Leurb
Tensionwing = 316 lbs =[Fy pamencnF Hem+Heurb)-0.6* (WGT i cwes/2)* Leurb+F qssn * Leurb/Z] Leurh
Wood Attachment: Use 5/8" @ wood lag screws w/ 3.5" Min. Embed
Tall.u=|  946.67]lbs Vall,y=| 1043.32]lbs
Transverse: Tallyges= 1195.95|lbs Vatlygoq= 1024|lbs
# of Screws Req'd for Uplift = 0.75 COMBINED LOADING: 0.684 0.K.
# of Screws Req'd for Shear= 0.45 Screw Spacing =ir1 o0.C.

Total # of screws Reguirad :

#DIv/0!
# of Screws Req'd for Uplift=
# of Screws Req'd for Shear =

0.6 COMBINED LOADING: 0.158 O.K.
0.4 Screw Spacing = ino.c.

Total # of screws Required =

Use 5/8" d lag screws @ 45.5 in o.c. along short side of curb w/ 3.5" Min. Embed
Steel Deck Attachment: Use 5/8" p A307 Bolts attached to steel angle below deck
Tallpoy = 6903]|lbs Vallyy = 3482|lbs
Iransyerse- 6903|lbs 3482|lbs
# of Bolts Reg'd for Uplift= 0.10 COMBINED LOADING: 0.017 O.K.
# of Bolts Req'd for Shear = 0.13 Bolt Spacing=|___ 72.4Jinc.c.
Total # of Bolts Required =
" ¢ A307 Bol edt | ang! ow deck @ 72 in o.c. slong lone side of curb
Longitudinal:
# of Bolts Reg'd for Uplifl = 0.08 COMBINED LOADING: 0.013 0K
# of Bolts Req'd for Shear = 0.12 Req'd Min Spacing=[___ 41.5]in o.c.

Total # of Bolts Required =

Use 5/8" & A307 Bolts attached to steel ansle below deck @ 41.5 in o.c. along short side of curb
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:  SEISMIC [0.6-0.145DSID +0.7Q,E {Q, =2.5)
Caoncrete Attachment:  3/4" @ Hilti Hit-HY 200 adhesive anchors ~ w/ 4" embed
Tallsen= 1722 Ibs Vall o= 2032 lbs = (1+ 0.2SDS)D + 2.5E =1.87
Tallyey = Tall /= 920.9 lbs Vallygn = Vall peg/a=  1086.6 lbs (D = 0.465,E = 0.535)
TIransverse: Upliftygus = 1386 lbs | Shearuy = 1069 lbs |
Compressionssgu: = 1472 lbs =[2.5*FpmaxASDT(Hem+Heurbl+{1+0. 14556 *IWGT e ouref/ 21 *weurbl/weurh
Tensionggeue = 1384 lbs =Compag sue-10.6-0.145 ¢ |*IWGTunit+curb]
Sheareray: = 1069 lbs =2.5*FpmaxASD/2
Min Bolls Req'd Uplift = 1.51 spacing= &0.00 ino.c. Tapplied = 462.0 lbs
Min Bolts Req'd Shear = 2.00 spacing = 60 ino.c. Vapplied = 356.2 lbs
Tyssing 9 Dol comaNeD LosDING = —arviied Vapued 45 g
spacedat 35600 ino.c. allow.ASD  Vallow ASD
Use 3 -3/4" & Hilti Hi dhesive anchors @ 36 in 0.c. max. along long side of curb w/ 4" embed
Longitudinal: Upliftum = 976 lbs Shearys = 1069 Lbs |
Compressiongzgy: = 1262 lbs =[2.5*FpmaxASD*(Hem+Heurbl+[1+0. 145" IWBT s/ 21 Leurbl/Leurb
Tensionce e = 976 lbs =Compsgguic-10.6-0.145 4] " WG Tunit+curb)
Shearsmgme = 1069 lbs =2.5*FpmaxASD/2
Min Bolts Req'd Uplift = 1.06 spacing = 29.5 in o.c. Tapplied = 243.9 lbs
Min Bolts Req'd Shear = 2.00 spacing = 29.5 in c.c. Vapplied = 267.1 lbs
E o = COMBINED LOADING =  —czzited , Vamtied 45 gy
spacedat 1383 ino.c. Tenowaso  Vattow.asp

Used-3/4" il

13.8 in 0.c. max. along short side of curb w/ 4" embed

ICLIRB DESIGN SUMMARY:  CBKD-141
CURB RAIL THICKNESS: 0.0566in 16 Gauge
UNIT CLIP THICKNESS: 0.0566in 16 Gauge
# OF CLIPS (LONG SIDE) - 2 clips with Z - #10 SMS screws each clip
WEB STIFFENER: NOT REQUIRED
# OF CLIPS (SHORT SIDE) - 3 clips with Z - #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
WOQoD STEEL NCRETE
5/8" ¢ lag screw w/ min, 3.5" ” 3/4" & thrd'd rod in Hilti HIT-HY
embed (5Gmin=0.43) SIB"p A3 ks 200 epoxy, min. 4" embed
LONG DIRECTION #DIV/01 2@72ino.c. 3@36ino0.c.
SHORT DIRECTION 2@455in0.c. 2@4l5ino.c 4@ 1383ino.c

CURB
ANCHORAGE




