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For wood, concrete and steel attachment see Roo
Anchorage Detail, Form No. CB-62.

Welded Isolation springs housingare standard. For

bolted spring housing, neoprene pads and spring
see Weldment and Bolting Detail, Form No. CB-61

cups

FEATURES
*» Roof curb base 12 ga.
* Roof curb upper rail 14 ga.

* Fully welded construction.

f VIBRATION ISOLATION ROOF CURBS PROVENTP/N | A | B |EST. WEIGHT
YORK UNITS CBISCSLU18018* | 8" | 18" | 475Lbs
ZF 180 CBISCSLU18021** | 11" | 24" | 525 Lbs
T3/4" Typ. CBISCSLU18024* | 14" | 24" | 575 Lbs

**Note: Spring configuration must be added to
part number at time of order

Meets seismic requirements for the following
codes:

» Gasketing package provided. CBC 2019
IBC 2018
* Heat treated wood nailer provided.
« insulated deck pans provided.
« Pitched curbs and taller curbs are
available.
» CalDyn OSHPd pre-approved
seismic restraints. (OPM-0401-13),
(CQA).
NOTES
« Attach ductwork to roof curb. Flanges
of duct rest on top of the curb,
Support ductwork below the curb. 5
 Thru the curb utillities are available.
Contact you York distributor or
Provent directly. 14 GA UPPER RAIL
(4) #10 TEK SCREWS UNIT BASE RAIL
ATTACH TO UNIT WITH
(4)#10 x 6" TEK SCREWS
EACH HOLD DOWN
14 GA UNIT HOLD DOWN
10" (3) PER LONG SIDE
(3) PER SHORT SIDE
"B" TOTAL HEIGHT | = 16 GA x 7" x 1 3/8" STIFFENER AT
(35" MAX WITH PITCH) Z EACH HOLD DOWN ON LONG SIDE
% CQA ISOLATOR RESTRAINTS
"A" BASE ‘ 3 EACH SIDE (12 TOTAL)
CURB HEIGHT | | FULL PERIMETER
1 WOOD NAILER ’
I STIFFENER 16 GA X 7" x 1 1/2" /
AT EACH ISOLATOR 117 1/4" O.D.
|
PROFILE DETAIL 12 GA CURE \/
o 3847 WABASH DRIVE SUBMITED TO: FORM NO: PART NUMBER:
bt ro en MIRA LOMA, CA 91752 COMPANY: CBISC-07 -
‘ PHONE (951) 685-1101 JOB NAME: DATE: REV: DRAWN BY:
FAX (619) 872-9799 EQUIPMENT: 01/29/18 1 FMM
NOTES:




WELDMENT AND BOLTING DETAIL HOLE FOR ISOLATOR STUD,
W/ FLAT WASHER REQUIRED
UNDER NUT

7/16" FOR JQA

9/16" FOR JQB/JQBX

11/16" FOR JQE/JQF

OPTIONAL BOTTOM
OPTIONAL

BUMPER FOR:
WELD I.L.O. ISCALSLU180
BOLTED STUD ISCALSLM1830 NEOPRENE CUP
K UNDER SPRING
(3) 5/16" BOLTS FOR JOA:

GRADE 5 EA SIDE o o
OF THE STIFFENER %6"®@ HOLE USE %"@ A307 BOLT

WITH FLAT WASHER AND NUT

Y" THICK NEOPRENE PAD
REQUIRED

(2) EA SIDE FOR

UPPER RAIL SUPPORT FOR JQB, JABX, JQE, JQF:

%6"@ HOLE USE %"@ A307 BOLT
WITH FLAT WASHER AND NUT

FOR BOLT ON ISOLATORS

BASE CURB SUPPORT
3847 WABASH DRIVE SUBMITTED TO: FORM NO:
MIRA LOMA, CA 91725 COMPANY: CB-61
JOB NAME:
PHONE (951) 685-1101 EQUIPMENT- DATE: REV: DRAWN BY:
FAX (619) 872-9799 NOTES: 02/08/18 1 ALL




WELDED CURB

STEEL ATTACHMENT

CENTER ON CURB FLANGE. SEE TABLE FOR
QUANTITY OF EVENLY SPACED 1/2" @ A307 BOLTS
ATTACHED TO STEEL ANGLE BELOW DECK

AT EACH CONNECTION POINT.

/—SHEATHING WHERE OCCURS

\( METAL DECK

~— STEEL ANGLE SUPPORT

ASSUMES:

CONC SLAB

f'c= 4000PSI MINIMUM
6" MIN THICKNESS

NORMAL WEIGHT CONCRETE
OR SAND LIGHT WEIGHT

CONCRETE ATTACHMENT

Meets seismic
requirements for the
following codes:
CBC 2019
IBC 2018

ROOF ANCHORAGE DETAIL

CBISC Series

LXS

LXL

SUN3672

CENTER ON CURB FLANGE.
SEE TABLE FOR QUANTITY OF EVENLY
SPACED 3/4" @ THREADED ROD IN HILTI

PRD3715

PRS

PRL

SLU180

SLM1830

SAV1518

SAV2025

SAV28

BY OTHERS HIT-HY 200 EPOXY WITH 4" EMBED
NO. OF ANCHORAGE BOLTS REQUIRED
CURB TONG SIDE SHORT SIDE NO. OF ANCHORAGE BOLTS REQUIRED
XS 3@ 19.25"O.C. 2@23" OC. CURB LONG SIDE SHORT SIDE
XL 3@ 19.25"O.C. 2@33" 0.C. LXS 7@6.42" O.C. 4@7.67" 0OC.
SUN3672 4@21"0.C. 2@27.25"0.C. XL 7@6.42" O.C. 5@ 8.25" 0.C.
PRD3715 6@ 14.28"O.C. 3@ 20.75" O.C. SUN3672 9@ 7.88" O.C. 4@ 9.08" O.C.
PRS 4@ 20.46"O.C. 2@31.13"0.C. PRD3715 14 @ 5.49" O.C. 9@519"0C.
PRL 3@36.13"O.C. 2@44"0.C. PRS 10 @ 6.82" O.C. 5@7.78" 0C.
SLU180 4@ 3508 OC. 3@37"OC. PRL T1T@7.230C. 6@88 OC.
SLM1830 5@ 29.06" 0.C 4@ 2467 0OC. SLU180 12@9.57" O.C. 8@ 1057 0C.
SAV1518 4@37.38"0.C 3@3556"O.C. SLM1830 18 @ 6.84" O.C. 1 @7.4"0C.
SAV2025 4@42.04"0.C 3@3556"O.C. SAV1518 2@ 10.19" O.C. 6@ 1423"0C.
SAV28 5@ 3563 0.C 3@3556"O.C. SAV2025 14 @ 14.97" O.C. 6@ 1423 0C.
* SIX INCHES FROM EACH CORNER EVENLY SPACED. SAV28 14 @10.96" O.C. 6@ 14.23"0.C.
* CENTERED.
WOOD ATTACHMENT
NO. OF ANCHORAGE SCREWS REQUIRED
WELDED CURB CENTER ON CURB FLANGE. SEE TABLE FOR CSFSB 7"5';%;'3% Ss(g%R;?ga E
QUANTITY OF EVENLY SPACED o 2 it
¥i" & x 4.5" SIMPSON SDS SCREWS W/ 2.75" LXL 7@ 7.08 0.C. @617 O.C.
THREADED EMBED ( SGMIN=0.50 ) SUN3672 9@8.38 OC. 5@7.81"0C.
PRD3715 15 @ 5.38" O.C. 10 @ 5.06" O.C.
PRS 0@ 7.26" 0.C. 6@ 7.03"OC.
PRL 12 @ 6.93" O.C. 8@ 6.86" O.C.
SLU180 14 @84 0C. 10 @ 8.67" O.C.
SLM1830 19 @ 6.68" O.C. 13@6.5 OC.
SAV1518 13 @ 9.68" O.C. 9@ 9.39" O.C.
SAV2025 15 @ 9.29" O.C. 9@ 9.39" O.C.
FOUR INCHES FROM EACH SAV28 16@9.77" O.C. 9@9.39"O.C.
CORNER EVENLY SPACED
3847 WABASH DRIVE SUBMITTED TO: Z‘;R;g NO:
MIRA LOMA, CA 91752 COMPANY: -
JOB NAME:
PHONE (951) 685-1101 EQUIPMENT: DATE: REV: DRAWN BY:
FAX (619) 872-9799 NOTES: 6/30/2022 2 FMM




6593 Riverdale St.
San Diego, CA 92120
(619)727-4800
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Client:|ProVent ~ PV2203 Upper curb rail
Project:[CBISC-07 Iso Curb CBISCSLU180
Unit:{ZF180
Upper Curb Information - ?T ca
Hcurb upper = 5.5|in (Height of upper curb rail) 1 - T
Lcurb = 114.75]in (Length of upper curb) i (% Lumn ]
weurb = 83.5(in (Width of upper curb) T A
WGTupper = 102|lbs (Weight of upper curb) i
#Clips long side =|___ 3 #Clipsshortside=[ 3 | . Frums
Unit Information Z
WGTunit = 2120]lbs (Weight of Unit) £ WG Tins
Wtmax = 636(lbs (Maximum corner weight)
Wtmin = 530(lbs (Minimum corner weight) P
Hunit = 48.625]in (Height of unit above curb) _ie'ys @
Hem =|  24.3125]in (Height to center of mass) Zi£
Lunit = 125.25(in (Length of unit) ; WGTeures i
Wunit = 92|in (Width of unit) | 1 Iy
"T -y
Seismic Loading - 2018 IBC/2019 CBC iz Cones
Ss= 2.85 (Worst case for majority of California)
Fa= 1.20 (Default Site Class D - Table 11.4-1 ASCE 7-16)
Ip = 1.50 (Importance Factor Category IV Building)
Sms = 3.420 (Fa*Ss) ap = 2.5
Sds = 2.280 (2/3*Sms) Rp = 2
Fpmax = 5.130 Wp (0.4*ap*Sds*Ip)*Wp*3/Rp <=1.6*Sds*Ip*Wp
FpmaxASD = 7613 lbs (0.7*Fpmax) FpmaxASD = 7979 lbs
{unit only) (unit + upper rail)
Wind Loading - 2018 IBC/2019 CBC
Kz = 1.13 (For 60 ft roof height, Exposure C - Table 26.10-1 ACSE 7-16)
Kzt = 1.00 (Max. assumed topographic factor)
Kd = 0.85 (Directionality factor Table 26.6-1 ASCE 7-16)
Ke = 1.00 (Ground Elevation Factor Table 26.9-1 ASCE 7-16)
V= 110 (Wind velocity, mph for Occupancy Cat Ill-IV bldgs Exp. Cat C, Fig 26.5-1D - ASCE7-16)
GCriporin) = 1.9 (Refer Sect 29.4.1 ASCE 7-16)
GCryery = 15 (Refer Sect 29.4.1 ASCE 7-16)
qz 29.8 psf = 0.00256*Kz*Kzt*Kd*Ke*V? (Eq. 26.10-1 ASCE 7-16)
Fi ASD trans = 1597 lbs =0.6*qz*GCr*Lunit*(Hunit+Hcurb) (Eq. 29.4-2)
Fh ASD tong = 1173 lbs = 0.6*qz*GCr*Wunit*(Hunit+Hcurb)
Frert AsD = 2143 lbs =0.6*qz*GCr*Lunit*Wunit  (Eq. 29.4-3)
Upper Curb Loading
Transverse:
Compressionsgisuic = 3895 lbs =[FpmaxASD*Hcm+2*(1+0.14Sps)*Wtmax*wcurbl/wcurb
Tensionggismic = 1919 lbs =[FpmaxASD*Hcm-2*(0.6-0.14Spc)*Wtmin*wcurb)l/wcurb
Compressionynp = 157 lbs =[Fy, asp trans FHEM+2*0.6¥*Wtmax*weurb-F,q asp*weurb/2]/weurb
Tensionynp = 900 lbs =[F}, asp trans FHEM=-2*0.6¥*Wtmin*wcurb+F, . asp*weurb/2]/weurb

---> Negative values indicate opposite load.

Longitudinal:
Compressionsgisuic =

Tensiongsgisumic =
Compressionynp =
Tensionynp =

Governing Reactions:

3291 lbs
1315 lbs
-60 lbs
684 lbs

=[FpmaxASD*Hcm+2*(1+0.14*Sps)*Wtmax*Lcurbl/Lcurb
=[FpmaxASD*Hcm-2*(0.6-0.14Spg)*Wtmin*Lcurb)]/Lcurb
=[Fh asp 1ong*HemM+2*0.6*Wtmax*Lcurb-Feqasp*Leurb/2]/Leurb
=[Fh asp tong*HEM-2*0.6*Wtmin*Lcurb+F easp*Leurb/2]/Leurb
---> Negative values indicate opposite load.

Transverse: Compuax= 3895 lbs ---> Along long edge of curb.
(on long edge) Tensyax= 1919  lbs ---> Along long edge of curb.

Longitudinal: Compwax= 3291 lbs ---> Along short edge of curb.
(on short edge) Tensyax = 1315 lbs ---> Along short edge of curb.

---> Negative values indicate opposite load.



6593 Riverdale St.
San Diego, CA 92120
(619)727-4800
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Curb Design
Fy= 50 ksi Fu= 65 ksi
E- 29500 ksi t=  0.0713[14 Gauge | B’
Calculate Section Properties of Curb p a—
A'= 5.500(in a= 5.144 in = A'-(2r+t) _
B'= 1.750]in a'=s 5.429 in = A'-t )
C'= 0.000(in (0 if no lips) b= 1.572 in = B'-[r+t/2+a(r+t/2]]
a= 0.000((0 - no Lip; 1 w/ lip) b'= 1.714 in =B'-(t/2+at/2)
R= 0.1069 (Inside bend radius) c= 0.000 in =al[C'-(r+t/2]]
t= 0.0713 in c'= 0.000 in =alC'-t/2)
r's 0.143 in = R+t/2 u= 0.224 in =mr/2
X = 0.337 in (Distance between centroid and web centerline)
Ix = 2.687 in* rx = 2.08 in o
ly = 0.169 in‘ ry = 0.521 in
A= 0.62 in’ rmin = 0.521 in [l i
o
Axial Compression
Pa = 3.806 k (Max Axial Comp) Q.= 1.80
Pn/Qc = 5.848 k IFA, <15 F, = (0 658)‘CZ)F
Fe = 19.27 ksi E=M c= o n ’ v 2 = Q . m2E
Ac= 1.61 _ Q Q. Ifa>15 F = O.BZ7 K, < E, 3 (kl/r)z
Fn= 16.90 ksi A
Ly= 80.00 in Lateral unbraced length
kyL,/r, = 123 (assume k=0.8)
Compression Check = 0.K.
Check Web Crippling
h= 55in -- Check limits: C=17.50
te 0.0713 in h/t = 77 14 <200 Ca=0.08 (See table C3.4.1-2, fastened
N = 7.00 N/t = 98.18 <210 Cy=0.12 to support, two flange, end
Q, - 1.75 Nh= 1273520 C, = 0.048 loading)

P,= 1.947 k R/t = 150 <12.0 R N h
P./Q, = 1.112k P, = Ct?F,sin(90) [ 1 - CR\/; 1+ CN\/; 1- chﬁ
Long side: Pupqans = 1.298 k web stiffener REQ'D  # clips = 3

Short side: Puigng = 1.117 k web stiffener REQ'D  # clips = 3

Check Web Stiffener 16Ga x 1-3/16in x 7in (C-channel) Py = 0.7(Pyc + AcFy) = Pyc
width of stiffener = 7.000 in ts=  0.0566 Pwc = 1.947 k
web of stiff. w = 6.717 in Rs = 0.0849 in Pn = 14.669 k
***Check w/ts < 1.28VE/Fys Q.= 1.70 Ae = 0.380 jn?
w/ts = 118.675
1.28v(E/Fys]) = 31.091  -->w/ts over limit Use C3.7.2 Pn/Q, = 8.629 k 0.K.
Corner Connections 1/4" @ SAE Grade 8 bolts w/ 1/4-20-UNC Threaded inserts
Ternmax = 1995 lbs Max(Fymaxasn/4 -OR- Fhagpirans/4 corner connections)
Vernmax = 1947 lbs Max(Tens/2 -OR- Comp/2 corner connections per side)
Bolt: Tall = 2480(lbs Vall = 1208]lbs
Threaded Insert: Tall = 2860(lbs Vall = 1096]lbs
# of Bolts required for Tension = 0.8
# of Bolts required for Shear = 1.8

# of Bolts Used =

Check Combined Stress in Bolts & Inserts: 0.860 O0.K.

Check 1/8" welded connection <--- USE WELD Q= 2.35
Assume L/t > 25: 25*t = 1.783 in )2) 1 _ VeegQd
Lreqd=  1317in "/ = gO7SLE 2 Vreq Lrea'a = 5 75¢E,



6593 Riverdale St.
San Diego, CA 92120
(619)727-4800
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Connection Unit to Curb Clip #10[SMS screw Q= 3.0
t1 = 0.0713]in (clip thickness) t2/t1=1.0 Ful = 65(ksi
t2 = 0.0713[in (unit base rail thickness) Fu2 = 65|ksi
d= 0.190 in (screw diameter) dw = 0.375 in [nom. washer diameter)
For t2/t1<1.0: Pns = 2266 # For t2/t1 > 2.5: T
Shear:  Fas = 4-2Fuz\/f§’7 2.27 k Pns= 2377 # ;
Tension: Py = 2.7t1dF,, 2.38 k Pys = 2.7t1dFy, 2.38 k i
Pys = 2.7t,dF,; 2.38 k B = 2.7t,dF, 2.38 k
Pns/Q = 755 #
Pss/Q= 540 # <- Controls Pt = 0.85t.dF,,)
Pnot = 0.748 k (screw pull-out strength) te = min(ty, t;)
Pnov = 2.607 k (screw pull-over strength)  B,,, = 1.5t,d,,Fy;
Pts/Q = 249 # <- Controls
Pts/Q = 820 # (full tensile screw capacity)
Shear (k] #clips Veip (K) Vauowllb)  # screws  spacing
Long side:  3.806 3 1.27 540 # 4 2.00in
Short side:  3.806 3 1.27 540 # 4 2.00in
clip width (in) =[__7.00 | clip height = 2.5in
min spacing= 0.57in edge distance = 0.5[in (min. 1.5d) .
Check Block shear rupture: 0.K. thinnest part= 0.0713  AISI BSR applies . ) Y .
Fy =ksi Q= 2.22 bolt/screw connection _"-'3..; RS
Agv = 0.463 in? Anv= 0416 in’ Ant = 0.082in? T T A e T
Rn/Q = 8.674 k Rp = 0.6F,Agy + FuAyy < 0.6F,Apy + FyAn - \Y
BSR O.K. (AIS] Sect. E5.3) v
Curb Loads (copied from above] Loads at each Isolator Type:  CQA
Transverse: Compuax= 4314  lbs Transverse loading: |[Compyax= 1438.2 lbs
(on long edge) Tensyax= 2537 lbs (on long edge) Tensyax= 845.6 lbs
Shearyax= 7979 lbs # isolators: 3 Shearyax= 664.9 lbs
Longitudinal: Comppax= 3539 lbs Longitudinal loading: [Compyax= 1179.6 lbs
(on short edge) Tensyax= 1761  lbs (on short edge) Tensyax= 587.0 lbs
Shearyax= 7979  lbs # isolators: 3 Shearyax= 664.9 lbs
Max compression force on isolator: 1.438k <3.176 k 0.K.
Max uplift on isolator: 0.846 k <3.176 k 0.K. ¥ 6.0in ¥
Max shear onisolator: 0.665k <1.163k O0.K. .
Forces on top bolt: 20in O O
Tension= 0.846 k dy= 0375 [in
Shear = 0.665 k perrail, t=0.0713 in 7.0in
Shear on curb rail: P, = teF, Q= 2.00 (Appendix A, Section E3.1 AlSI)
Shear 0.K. Pn/Q= 4.635k e= 1.0 in
Net section rupture: P, = A,F, 0= 222 (Appendix A, Section E3.2 AISI)
Pn/Q= 4.989k An= 0116 in
N.S.R. O.K. F,=(0.1+3d/s)E, <F,= 43.063 ksi
Bolt Bearing Strength: P, = CmydtF, Q= 250 (Section E3.3.1 AISI)
Pn/Q= 2.086 k d/t= 5.26
Bearing 0.K. C= 3.00 mf=1.00
Shear and tension in bolt: (Appendix A, Section E3.4 AlSI)
) Py = ApFpne Fnt= 405 ksi Ap= 0.1104 in?
Tension .
Pnt/Q= 1.988k Bolttension 0.K. Ot = 2.25 (Table E3.4-1, AISI)
Shear B = ApFy Fnv= 240 ksi Qu= 240 (Table E3.4-1, AlISI)
Pnv/Q= 1.104 k Bolt shear 0.K.
Combined Shear and tension in bolt:
. QFy, ft= 7.66  ksi fv= 6.02 ksi 0.K.
Fe = 13Fn == fo < Fut Fnt= 2827 ksi Fnv/Q=  10.00  ksi
Py = ApF e P'nt/0= 1.388k Combined O.K.
Longitudinal weld loading: L= 1.5pn/ _ l(l _()()J) LEFn ST Q= 2.55
If L/t <25: L/t= 21.04 t= 0.0713 Q7 q t, 2fuz ="req pp/a= 2.153 k
Transverse weld loading: t= 0.0713 P, Q= 2.35
L= 1 Fu= s5ksi 0=tz Treg Pn/a= 1972k
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Client:|ProVent PV2203 Base curb
Project:|CBISC-07 Iso Curb CBISCSLU180
Unit:|ZF180
Base Curb Information o ?T .
Hbase curb = 25|in (Height of base curb) 1 - — = 1
Lcurb = 117.25]in (Length of base curb) 7 Lant ] |
weurb = 86[in (Width of base curb) o I
WGTbase = 473 lbs (Weight of base curb) i
# Springs long side = 3 # Springs short side = 3 = : Fewes ’
Unit Information z
WGTunit = 2120 bs (Weight of Unit) g W Tunr
Wt'max = 662 lbs (Wtmax+1/4*WGTupper)
Wt'min = 556 lbs (Wtmin+1/4*WGTupper)) ;
Hunit = 48.625 in (Height of unit above curb] ie's &
Hcm=  34.3125in (Hcm+10"(upper+spring)) f £
Lunit = 125.25 in (Length of unit) T WGToume ;
Wunit = 92 in (Width of unit) Y 1
WGTunit+upper+base = 2695 lbs (Total weight) | v .y
Seismic Loading - 2018 IBC/2019 CBC i Traew | e
Ss = 2.85 (Worst case for majority of California)
Fa= 1.20 (Default Site Class D - Table 11.4-1 ASCE 7-16)
Ip= 1.50 (Importance Factor Category Ill Building)
Sms = 3.420 (Fa*Ss) ap = 2.5
Sds = 2.280 (2/3*Sms) Rp = 2
Fpmax = 5.130 Wp (0.4*ap*Sds*Ip)*Wp*3/Rp <=1.6*Sds*Ip*Wp
FpmaxASD = 7979 lbs (0.7*Fpmax) FpmaxASD = 9678 lbs

(unit + upper rail

Wind Loading - 2018 IBC/2019 CBC

Kz = 1.13 (For 60 ft roof height, Exposure C - Table 26.10-1 ACSE 7-16)
Kzt = 1.00 (Max. assumed topographic factor)
Kd = 0.85 (Directionality factor Table 26.6-1 ASCE 7-16)
Ke = 1.00 (Ground Elevation Factor Table 26.9-1 ASCE 7-16)
V= 110 (Wind velocity, mph for Occupancy Cat llI-V bldgs Exp. Cat C, Fig 26.5-1D - ASCE7-16)
GCrinoriy = 1.9 (Refer Sect 29.4.1 ASCE 7-16)
GCrpyery = 15 (Refer Sect 29.4.1 ASCE 7-16)
qz 29.8 psf = 0.00256*Kz*Kzt*Kd*Ke*V? (Eq. 26.10-1 ASCE 7-16)
Fiy ASD trans = 2467 lbs =0.6*qz*GCr*Lunit*(Hunit+Hbase curb+10") (Eq. 29.4-2)
Fh asD tong = 1812 lbs = 0.6*qz*GCr*Wunit*(Hunit+Hbase curb+10")
Foert aSD = 2143 lbs = 0.6*qz*GCr*Lunit*Wunit  (Eq. 29.4-3)
Base Curb Loading
Transverse:
Compressionsgisuic = 4929 lbs =[FpmaxASD*H'cm+2*(1+0.14Sps)*Wt' max*wcurbl/wcurb
Tensionggismic = 2872 lbs =[FpmaxASD*H'cm-2*(0.6-0.14Sp¢)*Wt'min*wcurb)]/wcurb
Compressionynp = 707 lbs =[F}, asp trans *H'cmM+2*0.6*Wt' max*wcurb-F . asp*weurb/2]/weurb
Tensionynp = 1389 lbs =[F}, asp trans¥H 'cm-2*0.6*Wt'min*wcurb+F,eqasp*weurb/2]/weurb

(unit + upper rail + base curb)

---> Negative values indicate opposite load.

Longitudinal:

Compressionsgismic = 4080 lbs =[FpmaxASD*H'cm+2*(1+0.14*Spe)*Wt'max*Lcurbl/Lcurb

Tensionggismic = 2023 lbs =[FpmaxASD*H'cm-2*(0.6-0.14Sp¢)*Wt'min*Lcurb)]/Lcurb
Compressionyp = 253 lbs =[Fh asp tong*H'cm+2*0.6*Wt'max*Lcurb-Feasp*Leurb/2]/Leurb
Tensionynp = 935 lbs =[Fp asp tong*H'cmM-2*0.6*Wt'min*Lcurb+F rasp*Leurb/2]/Leurb

---> Negative values indicate opposite load.

Governing Reactions:

Transverse: Compuax= 4929  lbs ---> Along long edge of curb.
(on long edge) Tensyax= 2872 lbs ---> Along long edge of curb.

Longitudinal: Compmax= 4080 lbs ---> Along short edge of curb.
(on short edge) Tensyax= 2023  lbs ---> Along short edge of curb.

---> Negative values indicate opposite load.
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Curb Design .,_B
Fy = 50 ki Fu= 65 ksi N 17
E= 29500 ksi t= 0.1017[12 Gauge | T 4
Calculate Section Properties of Curb C ;’r
A'= 25.000}in a= 24.492 in = A'-(2r+t) ) r/'
B'= 1.750(in a'= 24.898 in = A’-t ;’
C'= 0.000(in (0 if no lips) b= 1.496 in = B'-[r+t/2+a(r+t/2]] R
a= 0.000](0 - no Lip; 1 w/ lip) b'= 1.699 in = B'-(t/2+at/2) Al
R= 0.1525 (Inside bend radius) c= 0.000 in = alC'-(r+t/2]]
t= 0.1017 in c'= 0.000 in =alC'-t/2)
r'= 0.203 in = R+t/2 us= 0.319 in =mr/2 —
X= 0.103 in (Distance between centroid and web centerline) _...\,4 ______
Ix = 181.709 in rx = 7.97 in
ly = 0.302 in ry = 0.325 in N
A= 2.86 in’ rmin = 0.325 in h
Axial Compression
Pu = 3.990 k (Max Axial Comp) Q. = 1.80
Pn/Qc = 5.415 k 2
Fe = 3.89 ksi b R4 Aes1S F=(0658)F, N N
Ac= 3.59 o 0.877 <~ |E e” 2
Fn = 3.41 ksi B S IfA>18 Fi= Az ‘ (Ki/r)
Ly = 111.25in Lateral unbraced length
kyLy/ry = 274 (assume k=0.8)
Compression Check = 0.K.
Check Web Crippling
h= 25 in -- Check limits: C=4.00
to 0.1017 in hit=  245.82 <200 Co= 014 (See table C3.4.1-2, fastened
N = 7,00 N/t = 48.83 <210 Cy= 035 to support, on-e flange, end
Q, = 1.75 N/h = 0.28 2.0 C, = 0.02 loading]
Po= 4106k R/t= 1.50 £9.0
R N h
P/Q.= 2346k P, = Ct2F,sin(90) (1 - CRJ; 1+ cNﬁ <1 - C”ﬁ)
Long side: Puy.as = 1.643 k 0.K. #clips=3
Short side: Puigng = 1.360 k 0.K. #clips=3
***h/t > 200; use web stiffeners
Check Web Stiffener 16Ga x 1.5in x 7in (C-channel)
width of stiffener = 7.000 in ts=  0.0566[16 Gauge |
web of stiff. w = 6.717 in Rs = 0.0849 in
***Check w/ts < 1.28VE/Fys Q.= 1.70
w/ts = 118.675
1.28V(E/Fys) = 31.091 > w/ts over limit Use C3.7.2
Py = 0.7(Pyc + AcF,) = Py
Pwc = 4.106 k Ae = 0.380 in’
Pn= 16.181 k
Pn/Q, = 9.518 k 0K,
Corner Connections 1/4" ¢ SAE Grade 8 bolts w/ 1/4-20-UNC Threaded inserts
Ternmax = 2419 lbs Max(Fymaxasn/4 -OR- Fhaspirans/4 cOrner connections)
Vernmax = 2464 bs Max(Tens/2 -OR- Comp/2 corner connections per side]
Bolt: Tall = 2480|lbs Vall = 1208(lbs
Threaded Insert: Tall = 2860|lbs Vall = 1536(lbs
# of Bolts required for Tension = 1.0
# of Bolts required for Shear = 2.0
#of BoltsUsed=[ 4.0
Check Combined Stress in Bolts & Inserts: 0.754 O.K.
Check 1/8" welded connection <--- USE WELD Q= 2.35
Assume L/t > 25: 25*t = 2.543 in 1 VreqQ
Lreq'd = 1.168 in /g = 0 075tLF = Vreq Lreqa = 0.75thu
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Curb Loads [copied from upper rail calcs] Loads at each Isolator Type: cqa
Transverse: Compmax= 4314 lbs Transverse loading: |Compyax= 1438.2 lbs
(on long edge) Tensyax= 2537 lbs (on long edge) Tensyax= 845.6 lbs
Shearyax= 7979  lbs # isolators: 3 Shearyax= 664.9 lbs
Longitudinal: Compmax= 3539 lbs Longitudinal loading: [Compyax = 1179.6 lbs
(on short edge) Tensyax= 1761  lbs (on short edge) Tensyax= 587.0 lbs
Shearyax= 7979  lbs # isolators: 3 Shearyax = 664.9 lbs
Max compression force onisolator: 1.438k <3.176 k 0.K.
Max uplift on isolator: 0.846 k <3.176 k 0.K. ¥ 6.0in ¥
Max shear on isolator: 0.665k <1.163k 0.K. .
Forces on bottom bolts: 20in O O
dy = 0.5 in
base curb,t= 0.1017 in 7.0in
Tension= 0.423  k/bolt
Shear= 0.332 k/bolt s
Shear on base curb: P, = teF, Q= 2.00 (Appendix A, Section E3.1 AlSI)
Pn/Q= 6.611k e= 1.0 in
Shear O0.K.
Net section rupture: B, = A, F; Q= 222 (Appendix A, Section E3.2 AISI)
Pn/Q= 8.428k An= 0.153 in
N.S.R. 0.K. F,=(0.1+3d/s)F,<F,= 55250 Kksi
Bolt Bearing Strength: P, = CmydtF, Q= 250 (Section E3.3.1 AISI)
Pn/Q= 3.966k d/t= 4.92
Bearing 0.K. C= 3.00 mf= 1.00
Shear and tension in bolt: (Appendix A, Section E3.4 AlSI)
i Ppe = ApFpe Fnt=45.0 ksi Ap= 0.1963 jp? g
Tension . e S
Pnt/Q= 3.927k Bolt tension 0.K. Ot= 225 - st o
Shear Py = ApFay Fnv="27.0ksi Qu= 240 L
Pnv/Q= 2.209 k Bolt shear O.K. ***(Table E3.4-1, AISI)*** -—
Combined Shear and tension in bolt: ‘r T
. QFy, ft= 431  ksi fv= 1.69  ksi 0.K.
Fne = 1.3Fn = Ey fo < Fat F'nt=  45.00 ksi Fnv/Q= 1125  ksi
P'oe = ApF e P'nt/Q= 3.927 k Combined Not Applicable -> F'nt = Fnt

Connection of Curb to Supporting Structure

Roof Loading SEISMIC: (0.6-0.14Sp¢)D + 0.7E WIND: 0.6D + W
Transverse: Upliftyay = 6296 lbs | Shearyay = 4839 lbs |
Compressionsgisuic = 8452 lbs =[FpmaxASD*(H'cm+Hbase curb)+(1+0.14Sps) *WGT ,nitsyppersbase Weurb/2]/weurb
Tensionggismic = 6296 lbs =[FpmaxASD*(H'cm+Hbase curb]-(0.6-0.14Sps)*WGT itsuppersbase “Weurb/2]/weurb
Compressionynp = 1439 lbs =[F}, asp trans*(H'cm+Hbase curb)+0.6*WGT itsuppersbase “WEUrD/2-F et asp*weurb/2]/weurb
Tensionynp = 1964 lbs =[Fy asp trans*(H'cm+Hbase curb)-0.6*WGT i uppersbase “WCUrb/2+F eriasp*weurb/2]/weurb
Longitudinal: Upliftyay = 4517 lbs | Shearyay = 4839 lbs |
Compressionsgisuic = 6673 lbs =[FpmaxASD*(H'cm+Hbase curb)+(1+0.14Sp5)*WGT nit.uppersbase *Lcurb/2]/Leurb
Tensionggismic = 4517 lbs =[FpmaxASD*(H'cm+Hbase curb)-(0.6-0.14Sps] *WGT i, yppersbase *Leurb/2]/Leurb
Compressionynp = 654 lbs =[F}, asp tong*(H'cm+Hbase curb)+0.6*WGT,i,yppersbase Leurb/2-Feq asp*Leurb/2]/Leurb
Tensionynp = 1180 lbs =[F}, asp ong*(H'cm+Hbase curb)-0.6*WGT nituppersbase - LCUrD/2+F erasp*Leurb/2]/Leurb
Wood Attachment: 1/4"@ x 4.5" Simpson SDS screw: w/ 2.75" threaded em} (SGmin = 0.43)
Tally e = 1397|bs Vall, o = 1230]bs
Transverse: Tallyeoq = 760(lbs Vallyeoq = 672(lbs
# of Screws Req'd for Uplift = 8.28 COMBINED LOADING: 0.892 0.K.
# of Screws Req'd for Shear = 7.20 Req'd Min Spacing =in o.C.

Total # of screws required =

Use 14 -1/4"$ x 4.5" Simpson SDS screws @ 8.4 in o.c. along long side of curb w/ 2.75" threaded embed
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Longitudinal:
# of Screws Req'd for Uplift = 5.94 COMBINED LOADING: 0.894 0.K.
# of Screws Req'd for Shear = 7.20 Screw Spacing =in o.c.
Total # of screws required =
Use 10 - 1/4"¢ x 4.5" Simpson SDS screws @ 8.7 in o.c. along short side of curb w/ 2.75" threaded embed
Steel Deck Attachment: 1/2" ¢ A307 Bolts to steel angle below deck
Tallgey = 3927|lbs Vallgoy = 2209|lbs
Transverse: Tallpetal = 2975|lbs Vallpetal = 3072|lbs
# of Bolts Req'd for Uplift = 212 COMBINED LOADING: 0.842 0.K.
# of Bolts Req'd for Shear = 2.19 Bolt Spacing =in o.c.
Total # of bolts required =
Use 4 - 1/2" ¢ A307 Bolts to steel angle below deck @ 35.1 in o.c. along long side of curb
Longitudinal:
# of Bolts Req'd for Uplift = 1.52 COMBINED LOADING: 0.693 0.K.
# of Bolts Req'd for Shear = 2.19 Bolt Spacing =in o.c.
Total # of bolts required =
Use 3 - 1/2" ¢ A307 Bolts to steel angle below deck @ 37 in o.c. along short side of curb
For Concrete anchorage: ~ SEISMIC (0.6-0.14S,6)D + 0.7Q,E Qo=20
Concrete Attachment: 3/4" @ thrd'd rods in Hilti Hit-HY 200 epoxy ~ w/ 4" embed
Talligep = 1957 lbs Vallgep = 4540 lbs o= (1+ 0.2SDS)D + 2.5E =1.708
Tallasp = Tall gep/a = 1146 lbs Vallasp = Vall gep/a = 2658 lbs (D = 0.758,E = 0.242)
Transverse:| Upliftyax = 12971 lbs | Shearyay = 9678 lbs |
Compressionggismic = 15127 lbs =[Qo*FpmaxASD*(H cm+Hbase curb)+(1+0.14Sp)*WGT ynits curbsbase “WeUrb/21/weurb
Tensionggismic = 12971 lbs =[0o*FpmaxASD*(H cm+Hbase curb)-(0.6-0.14Sp)*WGT nitscurbsbase “WeUrb/2]/weurb
Shearsgismic = 9678 lbs =0o*FpmaxASD/2
Min Bolts Req'd Uplift = 11.32 spacing = 9.57 ino.c. Tapplied = 1080.9 lbs
Min Bolts Req'd Shear = 3.64 spacing = 35.08 ino.c. Vapplied = 483.9 lbs
Tryusing 12 bolts COMBINED LOADING = —eeetied , Vaptiea 5 43
spaced at 9.57 ino.c. Tatow,asp  Vailow,asp
Use 12 - 3/4" ¢ thrd'd rods in Hilti Hit-HY 200 epoxy @ 9.6 in 0.c. max. along long side of curb w/ 4" embed
Longitudinal: Upliftyax = 9413 lbs Shearyax = 9678 lbs |
Compressionsgismic = 11569 lbs =[0o*FpmaxASD*(H cm+Hbase curb)+(1+0.14Spg)* WG Ty pnitscurbsbase LCUrb/2]/Leurb
Tensionggismic = 9413 lbs =[Qo*FpmaxASD*(H cm+Hbase curb]-(0.6-0.14Sps)*WG T nitscurbsbase  LCUrb/2]/Leurb
Shearggsuic = 9678 lbs =Qo*FpmaxASD/2
Min Bolts Req'd Uplift = 8.22 spacing = 9.25ino.c. Tapplied = 941.3 lbs
Min Bolts Req'd Shear = 3.64 spacing = 24.67 ino.c. Vapplied = 483.9 lbs
Try using 8 bolts _ Tappliea Vapitiea
spaced at 1057 ino.C COMBINED LOADING = Tottow ast + Vattow ASD <12 =1.00

Use 8 - 3/4" ¢ thrd'd rods in Hilti Hit-HY 200 epoxy @ 10.6 in 0.c. max. along short side of curb w/ 4" embed

CURB DESIGN SUMMARY:  CBISC-07  CBISCSLU180 Unit:|{ZF180

UPPER CURB RAIL THICKNESS: 0.0713 in 14 Gauge
UNIT CLIP THICKNESS: 0.0713 in 14 Gauge
# OF CLIPS (LONG SIDE) - 3 clips with 4 - #10 SMS screws each clip
WEB STIFFENER: 16Ga x 1-3/16in x 7in (C-channel) stiffener at each clip
# OF CLIPS (SHORT SIDE) - 3 clips with 4 - #10 SMS screws each clip
WEB STIFFENER: 16Ga x 1-3/16in x 7in (C-channel) stiffener at each clip

VIBRATION ISOLATOR TYPE: CQA Top stud diameter: 3/8 (3) - CQA Isolators long side
Anchor bolt diameter: 1/2 Anchor hole diamter: 9/16 (3) - CQA Isolators short side
BASE CURB THICKNESS: 0.1017 in 12 Gauge |---Bolt or Weld 0.K.---

WEB STIFFENER: 16Ga x 1.5in x 7in (C-channel) stiffener at each clip on base curb

CORNER CONNECTION: Use minimum 4 - 1/4" ¢ SAE Grade 8 bolts w/ 1/4-20-UNC Threaded inserts

CURB WO0O0D STEEL CONCRETE
ANCHORAGE 1/4"$ x 4.5" Simpson SDS screws w/| 1/2" ¢ A307 Bolts to | 3/4" ¢ thrd'd rods in Hilti Hit-HY
2.75" threaded embed (SGmin = | steel angle below deck 200 epoxy w/ 4" embed
LONG DIRECTION 14 @ 8.4ino.c. 4 @ 35.08 in o.c. 12 @ 9.57 in o.c.
SHORT DIRECTION 10 @ 8.67 ino.c. 3@ 37ino.c. 8 @ 10.57 in o.c.
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