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March Adams & Associates Hold Down Clip Design Client: Curbs Plus

Consulting Engineers Job #: 18-098
Designer. Tom Retseck

Date: 4/27/2018

Clip capacity Information for use by Design Professionals in determining the number and location of the clips
required to secure mechanical equipment to the roof curb - maximum wind speed 175 mph.

[
CALCULATIONS per the 2017 Florida Building Code

Notes:

1) All page and section references in this calculation to wind loads are to the referenced Building
Code, U.N.

2) All references for Cold Form Steel Calculations are to the North American Specification for the
Design of Cold-Formed Steel Structural Members - 2001 Edition

Design Note: The 14 ga clips were checked for different types of units and were found to be adequate
for equipment hold down. Clips are to be installed as shown on the Hold Down Clip Locations sketch
and attached using (4) #14 Teks to the curb and to the unit.

Wind Forces per Section 1609
Wind Code = "ASCE 7-10" <—per Section 1609.1.1 of 2017 Florida Building Code

RiskCa[egmy = """ <-—per Table 1.5-1 of ASCE 7-10

Vy = 175-mph <---basic wind speed, ASCE 7-10 Figures 26.5-1A, 26.5-1B and 26.5-1C
dependent on Risk Catagory

Kq:=09 <-—-wind directicnal factor, see ASCE 7-10 Section 26.6 and Table 26.6-1
Exposure = "C" <--exposure category, see ASCE 7-10 Section 26.7.3

=95 <--Table 26.9-1, 3-second gust speed power law exponent

g = soon <---Table 26.9-1, nominal height of the atmospheric boundary layer

Zogin = 131 <---Table 2614, exposure caonstant

[l =301 <---roaf height

z= maX(Zmin’“R) 7=30  <--mean roof height or min, used in calcs for MWFRS and Comp and Cladding
2

x
Z
Kzi= 201 (T) K, =098 <---Velocity pressure exposure coefficient, Table 27.3-1 ASCE 7-10

‘g
K=1 <---topographic factor, see ASCE 7-10 Section 26.8.2
v 2
q, = 0.00256-K K K4 (—\TJ -psl <---hasic velocity pressure, ASCE 7-10, Section30.3.2 and Eq. 30.3-1
' B mph
q, = 69.3.psl ap = 4
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March Adams & Associates Hold Down Clip Design
Consulting Engineers

Clip Values

Assume unit gauge and material match clip

F, = 54ksi <-—tensile sfrength of steel

Qgerew = 3 <---safety factor for screw connections, see Section E4
Gaclip = 14 <---gauge of clip

Lclip = 6-in <---length of clip

Lo = 0.0713-in <---thickness of clip

I
5 N2
Pys = 54.3.1_1*“"4-2'(% 'd14) Ty

Eg3.q 2 ¢ 271pdiyFy

min(E4'3'1_] 1E4.3.1_2)

P, = 2158.97-Ibf

Pogi= Pys = 719.66-1bl <--allowable shear on material, per screw
QSCI‘GW
I)
PR e . = 0.56n <---minimum end distance, E4.2 and E4.3.2
min 1T NN
cou
SPpin = 3414 Py = 0.75-in <-—-minimum screw spacing, E4.1
edge, . = 1.5d gy, edge e = 0.38-in <---minimum edge distance, E4.2
Screw Values
Neerows = 4 <---number of screws per clip
V14, = 2584-1bf <---yltimate shear value on 1/4" Tek screw
0.8V14
V4 = ———— V4, =689bf  <-—-allowable shear, E4.3.3
SCrew
Vclip = '“E“(V'4all’pas)'Nsc:~cws <---total allowable shear on clip
Velip = 2756.27:Ibl

4/27/2018 3

Client: Curbs Plus
Job #: 18-098

Designer: Tom Retseck

Date: 4/27/2018

<-—nominal shear strength, per screw- Eq. E4.3.1-1 and E4.3.1-2
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March Adams & Associates
Consulting Engineers

Bending
= 1.67
I-y = 38 ksi
2
tc'Lclip
8c = --—6-——-
M, = Se'l‘y
M,
M, = —

M, = 9.73-kip-in

4/27/2018

Hold Down Clip Design

<-—safety factor for bending, C3.1.1

<—yield stress of steel

Se = 0.43-ir13 <-—gffective section modulus

<---gffective yield moment, Eq C3.1.1-1

<-.-gllowable bending in clip

Client: Curhs Plus

Job # 18-098

Designer: Tom Retseck
Date: 4/27/2018

18-098 Forces.xmcd



March Adams & Associates Hold Down Clip Design Client: Curbs Plus

Sk i ! © 18-098
Consulting Engineers Lennox Eq uipment Designer: ThomJaosb lf Retseck

Date: 4/27/2018

Equipment: Lennox
Models: KCA, KGA, KHA 024-072 and
LCH, LGH 036-072 (Worst Case)
for use with Curbs Plus Curb #:
LENNOX T/K-SERIES/LL.GH-LCH 024-072

"Unit"  "Lu(in)” "Wu(in)’ "Iu(in)" "Leg(in)” "Wm (Ibf)* “"Le(in)® "Wein)"
"KCA-024" 8325 45 3538 18 495 79.13  40.88

"KCA-030"  83.25 45 35.38 18 496 79.13  40.88

Subpauix] = | "KCA-036"  83.25 45 35.38 18 499 79.13  40.88
"KCA-048"  83.25 45 35.38 18 535 79.13  40.88

"KCA-060"  83.25 45 3538 18 565 79.13  40.88

"KCA-072"  83.25 45 35.38 18 664 79.13 4088

"Unit"  “Lu(in} "Wu(in)" "Hu(in)" “Leg(in)” "Wm (Ib)" "Le(in)" "We(in)"

"KGA-024"  83.25 45 35.38 18 532 7913 40.88

"KGA-030"  83.25 45 35.38 18 533 7913 40.88

sub iy = | "KGA-036"  83.25 45 35.38 18 534 7913 40.88
"KGA-048"  83.25 45 35.38 18 571 7913 40.88

"KGA-060" 8325 45 35.38 18 600 7903 40.88

"KGA-072"  83.25 45 3538 18 700 7913 40.88

"Unit  "Lu(in® "Wuin)" "HuGn)* "Leg(in)® "Wm ()" "Le(in)® "Wel(in)®

"KIIA-024"  83.25 45 3538 18 532 7913 40.88

"KITA-030"  83.25 45 35.38 18 533 7913 40.88

SUbp o rix3 = | KIIA-036" 83,25 45 3538 18 535 7913 40.88
"KITA-048"  83.25 45 3538 18 556 7913 40.88

"KIA-060"  83.25 45 43.38 18 647 7913 40.88

"KIA-072"  96.25 45 43.38 20.5 780 7913 40.8%

“Unit” Lo (im)" "Wun)" "Hu@n)* "Leg(in)® “Wm (Ib" "Le(in)' "We(in)"

"LCI-036"  83.25 45 3538 18 532 79.13  40.88

"LCH-048"  83.25 45 35.38 18 562 79.13  40.88

"LCH-060"  83.25 45 4338 18 648 7913 40.88

sub v = | "LCH-072" 8325 45 4338 18 726 7913 40.88
"LGH-036"  83.25 45 35.38 18 567 7913 40.88

"LGIT-048"  83.25 45 35.38 18 599 7913 40.88

"LGI-060"  §3.25 45 4338 18 685 79.13  40.88

"LGI-072"  83.25 45 43.38 18 762 79.13  40.88
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March Adams & Associates Hold Down Clip Design Cliejxé:b(;grtzsa Fc’)lgg
Consulting Engineers Lennox Equipment Designer: Thomas A..Ret;eck
Date: 4/27/2018

Max Unit Data (see shop drawings in Appendix)

Ly max = 9625-in <---outside length of unit
Wi max = 45in <---outside width of unit
Hy max=43.38in <---height of unit from top of curb

Cross_Section = "Square”

. <---installation weight of mechanical unit.
Weight . = 780 1bf

Design Forces

Dead Forces
Weight . L
Pyead = max e max _ 355.33 Ibf <—minimum dead load per linear foot acting vertically on curb. Lcg
Wuk_max (distance to center of gravity assumed at mid point)
Wind Forces
Wind blowing on Long side (Length) of unit
GC, = 1.9 <-—-factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10
Api=Hy max ma"("u maxr Wy qu) <—vertical projected area of the rooftop unit, ASCE 7-10
F) = qh‘(GCr)'Af <—Ilateral force on rocftop structures, Eq. 29.5-2 ASCE 7-10
Fl = 3817.8 1bf
Wind uplift on unit
GC,:= 1.5 <---factor for rooftop structures and equipment with Ar less than 0.1BL,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10
Api= Wi e by max <---horizontal projected area of the rooftop unit, ASCE 7-10
F, = qh-((icr)-/\r <---vertical uplift force on rooftop unit, Eq. 29.5-3 ASCE 7-10
F, = 312697 lbf
. Hll max
[‘h' —
Pulwind = W Pyl wind = 1840-1bf <---vertical wind force on curb
u_max
Nclips[ =2 <---number of clips on long side (Length) of unit
p ing — 0.6
_— . vLwind dead
Uplifi, := max| 0lbl, T <—-uplift per clip
clipsl.

Uplifiy = 813.38-1bf
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March Adams & Associates Hold Down Clip Design
Consulting Engineers Lennox Equipment

Design Forces (continued_
Wind Forces (continued)
Wind blowing on short side (Width) of unit

Client; Curbs Pius

Job # 18-098

Designer: Thomas A. Retseck
Date: 4/27/2018

GC, =19 <-—factor for rocftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

Ap= I'Iu_max'min(l’u_'fm“" Wu_max)

<-—-vertical projected area of the rooftop unit, ASCE 7-10

Fp = qh-(GCr)-Ar <—lateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10

Fj, = 1784.95 Ibf

H

i max
Py Wwind = I__..._ = 402.19 Ibf <-—vertical wind force on curb
‘u_max
NclipSW =1 <---pumber of clips on long side (Length) of unit

P g — 0.6 5.,
ma){Olbf, vWwind dcadJ

Nelipsw
Upliftyy = 188.99-1bf

F, - 06D
Uplift == max|:Up1iﬁL,Uplif‘tW, v dead }

'(NclipsW + NclipsL)

<—-uplift per clip

Uplift = §13.38-1bf

Check Clip
Shear
Velip = Uplift Velip = 813-1bf <--actual shear on clip
Vclip = 2756 1bl <---allowable shear on ¢lip
Bending
Cloree = 4.63:in <-—moment arm
Melip = Cporee VP Mejip = 3.76 kip-in <---actual bending moment in clip
M, = 9.73-kip-in <---allowable bending in clip
Interaction
. Velip Melip . . .
Interaction = + = 0.24 <-—interaction for bendng and shear, Section C3.3 - Must be less
Vclip My than 1.0

4/27/2018 7
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March Adams & Associntes Hold Down Clip Design Clie‘r'1t:bC#|._lriis8 Polgg
Consulting Engineers Lennox Equipment Designer: Thomac:s A.. Ret;eck
Date: 4/27/2018

Minimum Unit Data (see shop drawings in Appendix)

I‘u_min = 83.25-in <---outside length of unit
Wu_min = 45-in <-—-putside width of unit
Uy min = 35.38in <---height of unit from top of curb

Cross Scction = "Square”

Weight, .| = 495-1bf <-—-installation weight of mechanical unit.
Design Forces
Dead Forces
Pdead = Welgmminlllcg*min <—-minimum dead load per linear foot acting vertically on curb. Lcg
Wufmin (distance to center of gravity assumed at mid point)
Wind Forces

Wind blowing on Long side (Length) of unit

GC, = 1.9 <---factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 298.5.1 ASCE 7-10
Ap=H) min-max(Lu mins Wu min) <--vertical projected area of the rooftop unit, ASCE 7-10
Ly = qh-(GCr)-Af <---|ateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10
Py = 2693.11 1bf
Wind uplift on unit
GC,i= 15 <---factor for rooftop structures and equipment with Ar less than 0.1BL,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10
Ap= Wi by min <-—-horizontal projected area of the rooftop unit, ASCE 7-10
E, = qh'(GCr)'Ar <--—-vertical uplift force on rooftop unit, Eq. 29.5-3 ASCE 7-10
F,, = 2704.63 Ibf
. ”u_min
P —
Polwind = v P wind = 1059 1bf <---vertical wind force on curb
u_min
Nclipsl, =2 <---number of clips on long side (Length) of unit
Pl wind — 0-6P
. vLwind dead
Uplify = max(Olbf, NC“pSL J <—uplift per clip

Uplifty, = 469.87-1bf
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March Adams & Associates Hold Down Clip Design Client: Curbs Plus

. i ! - 18-
Consulting Engineers Lennox Equipment Designer: Thomdaisb : Re?s?a?:g

Date: 4/27/2018

Design Forces (continued_
Wind Forces (continued)
Wind blowing on short side (Width) of unit

GC,:= 1.9 <-—factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

Ag = “1171111:1‘mi“(Lu_min’Wu_min) <---vertical projected area of the rooftop unit, ASCE 7-10

Fp, ‘lh'(GCr)'Ar <---|ateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10

Fp, = 145573 [bf

II117min

F-
h
Powwind = 1—2-— Powwind = 309-1bf <---vertical wind force on curb
U min

NclipsW =1 <---number of clips on long side (Length) of unit

P owiing — 0.6P
Upliftyy map{olbf, vWivind d“"‘dJ <—uplift per clip

Nclips‘\a‘v
Uplifiyy = 190.49-1bf

Uplift = 469.87-1bf

F, - 0.6P
. , _ dead
Uplill := man{:UphftL,Uphflw, . = }

2'(NclipsW + Nclips[,)

Check Clip
Shear

Velip = Uplift Velip = 469.87-1bf <-—--actual shear on clip

Velip = 275627 lbf Velip = 2756.27-1bf <—-allowable shear on clip
Bending

Crarce = 4:63-In <---moment arm

Me)ip = Cioree Uplift Mefip = 2,17 kip-in <---actual bending moement in ¢lip

M, = 9.73-kip-in <---allowable bending in ¢lip
Interaction

) Yelip Melip . . .
Interaction == + =0.08 <-—interaction for bendng and shear, Section C3.3 - Must be less
Vclip My than 1.0
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March Adams & Associates Hold Down Clip Design
Consulting Engineers Lennox Equipment

Equipment: Lennox
Models: KCA-M, KGA-M, KHA-M 024-072
and LCH-M, LGH-M 036-072 (Worst Case)
for use with Curbs Plus Curb #:
LENNOX T/K-SERIES/LGH-LCH 024-072

Cl

"Unit" "Lu(in)* "Wu(in)" "Hu{in)’ “Leg(in}' "Wm (Ibf)" "Lc(in)® "We(in)"
"KCA-024-M"  83.25 45 3538 18 607 79.13 40.88
"KCA-030-M"  83.25 45 3538 18 608 79.13 40.88
subpanixg = | "KCA-036-M" 8325 45 3538 18 611 79.13 40.88
"KCA-048-M"  83.25 45 35.38 18 647 79.13 40.88
"KCA-060-M"  83.25 45 35.38 18 680 79.13 40.88
"KCA-072-M"  83.25 45 35.38 18 767 79.13 40.88
"Unit" "Lu(in)* "Wu(in)" "Hu(in)" ‘Leg(in)" "Wm (Ibf)* “Le(in)' "We(in)"
"KGA-024-M" 8325 45 3538 18 631 79.13 40.88
"KGA-030-M"  83.25 45 35.38 I8 633 79.13 40.88
subpatrixz = | "KGA-036-M"  83.25 45 35.38 18 635 79.13 40.88
"KGA-048-M"  83.25 45 35.38 18 682 79.13 40.88
"KGA-060-M"  83.25 45 35.38 18 712 79.13 40.88
"KGA-072-M"  83.25 45 35.38 18 797 79.13 40.88
“Unit" “Lu(in)* "Wu(in)" "Ilu(in)" "Leg(in)" "Wm (Ibf)" "Le(in)* "Welin)"
"KIA-024-M" 8325 43 35.38 18 644 79.13 40.88
"KIA-030-M"  83.25 43 35.38 18 643 79.13 40.88
sub kg = | "KHA-036-M"  83.25 43 35.38 18 647 79.13 40.88
"KHA-048-M"  83.25 45 35.38 18 669 79.13 40.88
"KHA-060-M"  83.25 45 43.38 18 770 79.13 40.88
"KIIA-072-M"  96.25 45 43.38 20.5 901 79.13 40.88
"Unit" "Ludin)" "Wu (in)* "Hu (in)* "Leg(in}' "Wm (Ib[}" "Le(inyt "We(in)®
"LCH-036-M"  83.25 45 35.38 18 714 79.13 40.88
"LCH-048-M"  83.25 45 35.38 18 748 79.13 40.88
"LCH-060-M"  83.25 45 43.38 18 856 79.13 4(.88
Subpiateixg = | "1CH-072-M" - 83.25 45 43.38 18 904 79.13 40.88
"LGH-036-M"  83.25 45 35.38 18 735 79.13 40.88
"LGI-048-M"  83.25 45 35.38 18 778 79.13 40.88
"LLGH-060-M"  83.25 45 43.38 18 883 79.13 40.88
"LGH-072-M"  83.25 45 43.38 18 930 79.13 4().88

ient; Curbs Plus
Job #: 18-098

Designer: Thomas A. Retseck

Date: 4/27/2018
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March Adams & Ass

ociates Hold Down Clip Design Client: Curbs Plus
Job # 18-008

Consulting Engineers Lennox Equipment Designer: Thomas A, Retseck

Date: 4/27/2018

Max Unit Data (see shop drawings in Appendix)

Ly max = 83.25-in <-—-outside length of unit
Wi max = 450 <-—-outside width of unit
Hy max = 43.38-in <--height of unit from top of curb

Cross_Section = "Squarc”

<--—-installation weight of mechanical unit.

Weight = 9301bf

max

Design Forces

Dead Forces

Weight . -L

T BT L 3720pf <-—-minimum dead load per linear foot acting vertically on curb. Leg

Picad =

Wind Forces

Wuimax {distance to center of gravity assumed at mid point)

Wind blowing on Long side {Length) of unit

GC,i= 1.9
Api= IIu__max'
Fy = qh'(GCr)

<---factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

max(L W <---vertical projected area of the rooftop unit, ASCE 7-10

u_max? u_max)

Ap <---|ateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10

Fy, = 3302.15 lbf

Wind uplift on unit

GC.= 15 <---factor for rooftop structures and equipment with Ar less than 0.1BL,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

A= Wu_maxl.u_m ax <---horizonta! projected area of the rooftop unit, ASCE 7-10

I, = qh'(Gcr)'Ar <---vertical uplift force on rooftop unit, Eq. 29.5-3 ASCE 7-10

[, = 2704.63 Ibf

. ”Ll max
Pyl wind = W P wind = 1591:1bf <---vertical wind force on curb
u_max

Nclipsl =2 <---humber of clips on long side (Length) of unit

Uplif = max[Olbf,

PyLwind = 0P dead
<--uplift per clip

Nclipsl,

Uplift; = 684.13-1bF

4/27/2018
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March Adams & Associates
Consulting Engineers

Design Forces (continued_
Wind Forces {continued)
Wind blowing on short side (Width) of unit

Hold Down Clip Design
Lennox Equipment

Client; Curbs Plus

Job #: 18-098

Designer: Thomas A. Retseck
Date: 4/27/2018

GC,:= 1.9 <—factor for rooftop structures and equipment with Af fess than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

Apr=Hy max min(]’u_max’Wu_max) <-—vertical projected area of the rooftop unit, ASCE 7-10

Fy, = qh'(GCr)'Af <-—lateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10

I, = 1784.95 bl

Fh' llu_max
Powwind = l = 465 1bf <—-vertical wind force on curb
‘u_max

NclipsW =1 <---number of clips on long side {Length) of unit

P o — 0.6P
"Wwind d
Uplilty, := max{Olbf, Al eadJ

NclipsW
Uplilty, = 241.8-1bf

Iy = 0.6 pdcad

Uplilt := max|:UpliftL,Upli1'lW,
Check Clip
Shear

{(Nelipsw + NetipsL.)

= Uplift = 684-1bf

Velip © Velip

Velip = 2756-1bf

Bending

= 4.63-in <--—-moment arm

Clorce

m Uplifi m.;; o = 3.16-kip-in

clip = Cforce clip
M, = 9.73kip-in

Interaction

2 2
A .l' m ,1'
Interaction := <P + ks 1 0.17
Vclip Ma

4/27/2018

<—Uplift per ¢lip

i| Uplift = 684.13-1bf

<---actual shear on clip

<---gllowable shear on clip

<---actual bending moment in clip

<—-allowable bending in clip

<---interaction for bendng and shear, Section C3.3 - Must be less

than 1.0

12 18-098 Lennox T_K-Series_LGH-LCH 024-



March Adams

Consulting Engineers Lennox Equipment

& Associates Hold Down Clip Design Client: Curbs Plus
Job #: 18-098

Designer: Thomas A. Retseck
Date: 4/27/2018

Minimum Unit Data (see shop drawings in Appendix)

Ly min = 83.25:in <—--outside length of unit
Wu_min = 43-in <—-outside width of unit
IIu_min = 35.38:in <---height of unit from top of curb

Cross Scction = "Square”

Weight ... = 607 Ibf <---installation weight of mechanical unit.
Designh Forces
Dead Forces
Weight . -1, :
Pead = h %e.mmn <---minimum dead load per linear foot acting vertically on curb. Leg
Wu_min {distance to center of gravity assumed at mid point)
Wind Forces
Wind blowing on Long side (Length) of unit
GC,:= 1.9 <---factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10
Ap= }'Iu_min‘ma"(Lu_min’Wu_min) <—vertical projected area of the rooftop unit, ASCE 7-10
Fy, = qh-(GCr)—Af <—lateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10
F}, = 2693.11 Ibf
wind uplift on unit
GC,:= L5 <-—~factor for rooftop structures and equipment with Ar less than 0.1BL,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10
A= Wu_min'Luimin <---horizontal projected area of the rooftop unit, ASCE 7-10
Fy = ap (GC) A <-—-vertical uplift force on rooftop unit, Eq. 29.5-3 ASCE 7-10
F,, = 2704.63 Ibf
- My min
Polwind = v PLwing = 1059-1bf <--vertical wind force on curb
u_min
Nclipsl, =2 <-—-number of ¢lips on long side (Length) of unit
Py :oa— 0.6P
Uplifi; = max| 0lb, vl-wind dead <—-uplift per cli
Nclipsl, Pt p P

Uplifyy, =

4/27/2018

456.43-1bf
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March Adams & Associates Hold Down Clip Design ClieTt:bC#L_frlqlssPlus
Consulting Engineers Lennox Equipment Designer: Thomac;‘, A. Retégiﬁ
Date: 4/27/2018

Design Forces (continued_
Wind Forces (continued)
Wind blowing on short side (Width) of unit

GCp:= 1.9 <-—factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

Agpi= Hu_min'min([‘u_min- Wu_min) <-—-vertical projected area of the rooftop unit, ASCE 7-10

F, qh-(GCr)-Af <--lateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10

Fl, = 1455.73 Ibf

tH

. u_min
l‘h' =
2 . .
Powwind == l— Powwind = 309-1bf <-—-yertical wind force on curb
‘u_min

NclipsW =1 <--number of clips on long side (Length) of unit

Uplifty,: <—-uplift per clip

m'lx[Olbf Pywwind ~ 0'6])deadJ

NclipsW
Upliftyy = 163.61-1bF

Uplifi = 456.43-1bf

I, —0.6P
; dead
Uplifi := manI:UpliflL,Upliﬂw, A cd }

2-(Nelipsw *+ Nelipst.)
Check Clip
Shear
Velip = Uplift Velip = 456.43-1bf <---aciual shear on clip
Vclip = 2756.27-1bf VC“p = 2756.27-1bf <---allowable shear on clip
Bending
€force = $-63-in <---moment arm
Mglip = Cloree UM mejip = 2.11-kip-in <--actual bending moment in clip
M, = 9.73-kip-in <—--allowable bending in clip
Interaction
Yelip Melip . . .
Interaction := + = (.07 <—-interaction for bendng and shear, Section C3.3 - Must be less
Vclip My than 1.0

4/27/2018 14 18-098 Lennox T_K-Series_| GH-LCH 024-



March Adams & Associates Hold Down Clip Design Client: Curbs Plus
Job # 18-098

Consulting Engineers Lennox Equipment Designer: Thomas A. Retseck
Date: 4/27/2018

Equipment: Lennox
Model: K-Series 090 F.P. (Worst Case)
for use with Curbs Plus Curb
LENNOX K-SERIES 090 F.P.

"Unit" "Luin)' "Wu@in)" "Hu(in)" “Leg(in)* "Wm (IbD)" "Le(in)® "We(in)"

"KCA-090"  96.25 45 43.38 21 767 92.13  40.88

Unitpya = | "KGA-090"  96.25 45 43.38 21 781 92.13  40.88
"KCA-090-M"  96.25 45 43.38 21 873 92.13  40.88
"KGA-090-M"  96.25 45 43.38 21 911 92.13  40.88

Af27/2018 15 18-098 Lennox K-Series 090 FP..xmcd



March Adams & Associates Hold Down Clip Design Client: Curbs Plus

Consulting Engineers Lennox Equipment Designer: ThomJa(;bi: RLSthQCE

Date: 4/27/2018

Max Unit Data (see shop drawings in Appendix)

I.u“max = 96.25-in <—-outside length of unit
Wuﬁmax = 45-in <---outside width of unit
“uimax = 43.38-in <---height of unit from top of curb

Cross_Section = "Squarc”

<--installation weight of mechanical unit,
Weightmax = 9]11bf g ical uni

Design Forces

Dead Forces
Weight . L.
Piead = max e X o 425.131bf <—-minimum dead load per linear foot acting vertically on curb. Leg
Wy max (distance to center of gravity assumed at mid point)
Wind Forces
Wind blowing on Long side (Length) of unit
GC,= 1.9 <---factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10
Ag =11 max"“ax(]‘u max> Wu max) <---vertical projected area of the rooftop unit, ASCE 7-10
b= qh'(GCr)'AF <---lateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10
Fl, = 3817.8 bl
Wind uplift on unit
GCLi= 1.5 <---factor for rooftop structures and equipment with Ar less than 0.1BL,
Assumed Worst Case Condition, Section 28.5.1 ASCE 7-10
A= WY e by max <---horizontal projected area of the rooftop unit, ASCE 7-10
b, = qh-(GCr)-Ar <---vertical uplift force on rooftop unit, Eq. 29.5-3 ASCE 7-10
I, =3126971bf
. “u max
Pl wind = T Pl wing = 1840-1bf <---vertical wind force on curb
u_max
Nclipsl, =2 <-piumber of clips on long side (Length) of unit
Porowing — 0.6P
vl.wind dead
Uplift) = max{ OIbl, <upli :
( Nclipsl, J uplift per clip

Uplifty, = 792.44-1bf

412712018 16 18-098 Lennox K-Series 020 FP..xmcd



March Adams & Associates Hold Down Clip Design Client; Curbs Plus
Consulﬁng Engiueers Lennox Equipment Designer: Thomdai‘;b/f.. R‘Ieatéggcﬁ

Date: 4/27/2018

Design Forces (continued_
Wind Forces (continued)
Wind blowing on short side (Width) of unit

GC= 1.9 <---factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

Ap = Hu_max‘mi“(l'uimax’Wufmax) <-—vertical projected area of the rooftop unit, ASCE 7-10
Fr = Qy(GC) Ay <-—lateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10
Iy, = 1784.95 Ibf
. Hll max
l‘h~ —
Powwind = ]—2 = 402.19 tbf <---vertical wind force on curb
‘U_max

NclipsW =1 <-—-number of clips on long side {Length) of unit

<---uplift per clip

p g — 0.6P .
Uplifty, = max(olbf, vWwind dLadJ

NclipsW
Upliftyy, = 147.11-1bf

E, - 0.6P
4 dead
¥ e } Uplift = 792.44-1bf

Uplift = mal{:UpliflL,UP“nW’ 2-(N iosw + Nefing] )
clips clipst,

Check Clip
Shear
Velip = Uplift Velip = 792161 <—-gctual shear on clip
Vclip = 2756-1bl <-—--allowable shear on clip
Bending
Cloree = 4:03:in <---moment arm
Melip = Crorec UPIL Melip = 3.67-kip-in <---actual bending moment in clip
M, = 9.73 kip-in <---allowakle bending in clip
Interaction
Velip Melip . . .
Interaction = + =022 <--interaction for bendng and shear, Section C3.3 - Must be less
V(:Iip a than 1.0

412712018 17 18-098 Lennox K-Series 090 FP..xmcd



March Adams & Associates Hold Down Clip Design Client: Curbs Plus

. . . #: 18-
Consulting Engineers Lennox Equipment Designer ThomJa%bA_ R1e ?s?e?:ﬁ

Date: 4/27/2018

Minimum Unit Data (see shop drawings in Appendix)

Ly min = 96.25-in <—-putside length of unit
Wy min = 45n <——outside width of unit
Hy_min = 43.38-in <-—height of unit from top of curb

Cross Section = "Square"

Weight;. = 767-1bf <—installation weight of mechanical unit.
Design Forces
Dead Forces
Weight . 1. :
Paead = o0 e <-—-minimum dead load per linear foot acting vertically on curb. Lcg
Wu_min {distance to center of gravity assumed at mid point)

Wind Forces
Wind blowing on Long side (Length) of unit

GC,:= 1.9 <---factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 28.5.1 ASCE 7-10

Ap= 1, min'max(l‘u mine Wy min) <---vertical projected area of the rooftop unit, ASCE 7-10
Fp, = qh'(GCr)'Al' <---lateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10
Fp, = 3817.8 1bf
Wind uplift on unit
GC.:= 1.5 <-—factor for rooftop structures and equipment with Ar less than 0.1BL,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10
Av= Wy minle min <---horizontal projected area of the rooftop unit, ASCE 7-10
P = qh-(GCr)-Al, <---vertical uplift force on rooftop unit, Eq. 29.5-3 ASCE 7-10
P, = 312697 b
} Hy min
I'h' ;
Pul wind = ~ Pl wind = 1840-1bf <--veitical wind force on curb
u min
Nclipsl =7 <---number of clips on long side (Length) of unit
P - 0— 0.6
vlwind dead
Uplift) = max| 0Ibl, il .
( Nclipsl, J uplift per clip

Uplift, = 812.6-Ibf

4/27/2018 18 18-098 Lennox K-Series 090 FP..xmcd



March Adams & Associates
Consulting Engineers

Design Forces (continued_

Wind Forces (continued)

Hold Down Clip Design

Client: Curbs Plus

Job # 18-098

Designer: Thomas A. Retseck
Date: 4/27/2018

Lennox Equipment

Wind blowing on short side (Width) of unit

GC,:= 1.9

Ap= l']u_min'min(l’u_mim Wu_min)

Fiy = ap(GCy) Ay
Fj, = 178495 1bf
Hu_min

2

Fiy

i) =
I vwWwind I .
‘u_min

NclipsW =1

Py Wiwing = 402-1bf

I)vaind - D'Gl)dcad

Upliftyy, = max(()lbf, S
clips

Uplifiy, = 187.43-1bf

<-—factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

<-—-vertical projected area of the rooftop unit, ASCE 7-10

<-—lateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10

<--vertical wind force on curb

<---number of clips on long side (Length) of unit

<—-uplift per clip

Uplift := max|:UpliftL,Uplif‘tW, o~ 06Pdead } Uplift = 812.6-1bf
2'(Nclipsw + NclipsL)
Check Clip
Shear
Velip = Uplift Velip = 812.6-1bf <--actual shear on clip
Velip = 2756.27-1bf Velip = 2756.27-1bf <—-allowable shear on clip
Bending
faree = 4:063:in <---moment arm
Melip = €force UPIL Mejjp = 3.76-kip-in <--gctual bending moment in clip
M, = 9.73-kip-in <-—-allowable bending in clip

Interaction

v 2 m z
i .
Interactlion ;= <P + clip = (.24
Vclip My

42712018

<--—-interaction for bendng and shear, Section C3.3 - Must be less
than 1.0
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March Adams & Associates
Consulting Engineers

sub

sub

sub

4/27/2018

matrixl =

matrix2 =

matrix3 =

and LCH, LGH 092-150 (Worst Case)

Hold Down Clip Design
Lennox Equipment

Equipment: Lennox
Models: KCA, KGA, KHA 092-150

for use with Curbs Plus Curb

LENNOX K-SERIES/LGH-LCH 092-150

"Wu (in)"

"Unit”
"KCA-092"
"KCA-102"
"KCA-120"
"KCA-150"
"KGA-092"
"KGA-102"
"KGA-120"
"KGA-150"

"Unit"
"KHA-092"
"KHA-102"
"KHA-120"

"Unit"
"L.CI1-092"
"LCI1-102"
"LCI1-120"
"LCI1-150"
"LGH-092"
"L.GH-102"
"LGH-120"
"LGIH-150"

"Lu {in)"

99.25
99.25
99.25
99.25
99.25
99.25
99.25
99.25

"Lu (in)"

99.25
99.25
99.25
"Lu (in)"
99.25
99.25
99.25
99.25
99,25
99.25
99.25
99.25

58.13
58.13
58.13
58.13
58.13
58.13
58.13
58.13

"W (in)"

58.13
58.13
58.13
"Wu (in)”
58.13
58.13
58.13
58.13
58.13
58.13
58.13
58.13

"Hu (in)"
431.38
43.38
43.38
43.38
43.38
43.38
43.38
43.38

"Hu (in)"

43.38
43.38
43.38
“Hu {in)"
43.38
43.38
43.38
43.38
43.38
43.38
43.38
43.38

20

"Leg(in)"

"Leg(in)"

"L

245
245
245
245
245
245
24.5
24,5

24.5
24.5
24.5

cg(in}"

24.5
24.5
24.5
24.5
24.5
24.5
24.5
24.5

"Wm (Ib)"

942
962
1002
1093
990
1011
1051
1141

"W (Ibf)"

1052
1084
1151

"Wm {Ib[)"

1120
1126
1162
1202
1168
1175
1210
1249

"Le(in)”

D4.75
94.75
94.75
94.75
94.75
94.75
94.75
94.75

"Le(in)"

94.75
94.75
94,75

"Le(in)"

94.75
94.15
94.75
94.73
94.75
94.75
94.75
94.75

18-008 Lennox K-Series_LGH-LCH 092-

"We(in)"
53.63
53.63
53.63
53.63
53.63
53.63
53.63
53.63

"We(in)"
40.88
53.63
53.63

"We(in)"

33.63
33.63
53.63
53.63
53.63
53.63
53.63
53.63

Client: Curbs Plus

Job #: 18-098

Designer: Thomas A. Retseck
Date: 4/27/2018




March Adams & Associates Hold Down Clip Design Clie?t:bc#l-”t;sg F(‘)Igg
Consulting Engincers Lennox Equipment Designer: Thomac;. A, Ret;eck
Date; 4/27/2018

Max Unit Data (see shop drawings in Appendix)

I’uimax = 99.25.in <---gutside length of unit
Wu7111ax = 58.13:in <---outside width of unit
My max = 43.38in <---height of unit from top of curb

Cross_Section = "Square”

<---installation weight of mechanical unit.

Weight, = 1249 lbf

Design Forces

Dead Forces

Pyead = WClghtmax.LCg—max = 526.461bf <--—-minimum dead load per linear foot acting vertically on curb. Lcg
Wu_max (distance to center of gravity assumed at mid point}
Wind Forces
Wind blowing on Long side (Length) of unit
GC,:= 19 <---factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 28.5.1 ASCE 7-10

Api=1 Iu_max-max(l‘u_m ﬂx,wu—max) <---vertical projected area of the rooftop unit, ASCE 7-10
[y, = ‘lh'(GCr)'Af <-—lateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10

Fl, = 3936.8 Ibf

Wind uplift on unit

GC:= 1.5 <—factor for rooftop structures and equipment with Ar less than 0.1BL,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

Ap= W Ly max <—horizontal projected area of the rooftop unit, ASCE 7-10
I, = qh'(GCr)'Ar <---vertical uplift force on rooftop unit, Eq. 29.5-3 ASCE 7-10
I, = 4164.89 Ibf
”uimax
W 2 . )
Pvl.;wind = “— Pvain 4= 1469-1bf <---vertical wind force on curb
u_max
Nclipsl =2 <---number of ¢lips on long side (Length} of unit
P .1 — 0.6P
. _ vlwind dead
Uplifyy = mm{ﬂlbf, . ] <-—-uplift per clip
clipsl.

Uplifi, = 576.51-Ibf

412712018 21 18-098 Lennox K-Series_LL.GH-LCH 092-



March Adams & Associates
Consulting Engineers

Hold Down Clip Design
Lennox Equipment

Design Forces (continued_
Wind Forces (continued)
Wind blowing on short side (Width) of unit

Client: Curbs Plus

Job #: 18-098

Designer: Thomas A. Retseck
Date: 4/27/2018

GC,:= 19 <-—factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10
Ap = }'lu_max'mi"(l'u_max’Wu_m ax) <-—vertical projected area of the rooftop unit, ASCE 7-10
Fy, = qh'(GCr)'Af <-—lateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10
Iy = 2305.551bf
. Hy max
by —
Powwind = I = 503.8 Ibf <--vertical wind force on curb
‘u_max
NclipSW =1 <---pumber of clips on long side (Length) of unit

Pvaind - O'6Pdcad

Uplilty, = max[Ole,

Uplilt .= 111al{Uplil"lL,UpliﬁW,

Check Clip

Shear
Velip = Uplift

v = 2756-1bf

clip

Bending

Clorce = 4.63-in

Melip = Croree YRl
M, = 9.73-kip-in

Interaction

<—-uplift per clip
NclipsW

E, - 0.6D

’ dead

M cd Uplift = 641.5-1bf
wt N

2'(Nclips clipsl,)

= 642 b <-—-actual shear on clip

Yelip

<—-allowable shear on clip

<---moment arm

mgpi, = 2.97-kip-in <=--actual bending moment in ¢lip

clip

<---gllowable bending in clip

v 2 m 2
ol li
Interaction = “p + “IP 0.15
Vclip My

4/27/2018

<---interaction for bendng and shear, Section C3.3 - Must be less
than 1.0

22 18-098 Lennox K-Series_LGH-LCH 092-



March Adams & Associates Hold Down Clip Design Client: Curbs Plus

Consulting Engineers Lennox Equipment Designer- ThomJaosb : R1e Eis(e)?:ﬁ

Date: 4/27/2018

Minimum Unit Data (see shop drawings in Appendix)

Ly min = 99:23-In <---outside length of unit
Wi min = 38:13-in <-—-outside width of unit
My min = 43-38:in <---height of unit from top of curb

Cross Section = "Square"

Weight, .. = 942.Ibf <---installation weight of mechanical unit.
Design Forces
Dead Forces
Weight . .1 .
Pyoad = o0 cg.min <—-minimum dead load per linear foot acting vertically on curb. Lcg
WU min (distance to center of gravity assumed at mid point)
Wind Forces
Wind blowing on Long side (Length) of unit
GC,:= 19 <---factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10
Ap=H, min-max(Lu mins Wu min) <---vertical projected area of the rooftop unit, ASCE 7-10
Ky, = qh-((iCr)»Af- <---lateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10
I = 39368 Ibf
Wind uplift on unit
GC,:= 1.5 <---factor for rooftop structures and equipment with Ar less than 0.1BL,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10
A= W minhy min <---horizontal projected area of the rooftop unit, ASCE 7-10
F, = qh'(Gcr)'Ar <---vertical uplift force on rooftop unit, Eq. 29.5-3 ASCE 7-10
FV = 4164.89 Ibf
. ”u_min
P = 2 P = 1469-1bf <---vertical wind force on curb
viwind = T vi.wind = '
u_min
Nclips[, =2 <---number of clips on long side (Length) of unit
Pot wind — 0P do;
Uplify, = max] 0tbr, —10 dead <uplift per cli
Nclipsl, PP P

Uplifty, = 615.33-1bf

4/27/2018 23 18-098 Lennox K-Series_LGH-LCH 092-



March Adams & Associates Hold Down Clip Design Client: Curbs Plus

Consulting Engineers Lennox Equipment Designer: ThomJaosb::RL?.;.giﬁ

Date: 4/27/2018

Design Forces (continued_
Wind Forces (continued)
Wind blowing on short side (Width) of unit

GC:= 1.9 <—factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

Ap=1 -min(l W <—vertical projected area of the rooftop unit, ASCE 7-10

u_min u_min: u_min)

F = qh-(GCr)A[- <-—lateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10
Fy, = 230555 Ibf

) “u min
lh —
2 . .
Powiind = —I--—-— Powiwing = 504:1bf <---vertical wind force on curb
‘U min

NclipsW =1 <---number of clips on long side (Length) of unit

<-—uplift per clip

P g — 6P
AWawvind
Uplifty, == max[Olbf, vhwm dcad]

NclipsW
Uplifty; = 265.56-1bf

Uplilt = 654.44-1bf

I, -0.6P,,
Uplift:= m“‘|:UP1mL:UP1mW, - dead }

'(NclipsW + Nclipsl,)
Check Clip
Shear
Velip = Uplift Velip = 654.44-1b7 <---actual shear on clip
Velip = 2756.27-1bf Velip = 2756.27-1bf <---allowable shear on clip
Bending
Cloree = H03:in <---mmoment arm
Mglip = Cforee VPHIL Mgjip = 3:03-kip-in <---gctual bending moment in clip
M, = 9.73-kip-in <---allowable bending in clip
Interaction
Yelip Melip . . .
Interaction = + ={.15 <---interaction for bendng and shear, Section C3.3 - Must be less
Velip a than 1.0
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March Adams & Associates Hold Down Clip Design Client: Curbs Plus

; ineers : Job# 18-098
Consulting Engineers Lennox Equipment Designer: Thomas A, Refseck

Date: 4/27/2018

Equipment: Lennox
Models: KCA-M, KGA-M, KHA-M 092-150
and LCH-M, LGH-M 092-150 (Worst Case)
for use with Curbs Plus Curb
LENNOX K-SERIES/LGH-LCH 092-150

"Unit" Tu(in}" "Wu(in)* “Hu{in)" “"Leg@in)" "Wm (Ibf)" "Le(in)®  "We(in)”
"KCA-092-M" 9925 58.13 4338 25.5 1099 94.75 53.63
"KCA-102-M" 9925 58.13 4338 253 1119 94.75 53.63
"KCA-120-M" 9925 58.13 43.38 255 1166 94.75 53.63
SUbairixl = | "KCA-150-M"  99.25 58.13 43.38 253 1256 94.75 53.63
"KGA-092-M" 9923 58.13 43.38 25.5 1140 94.75 33.63
"KGA-102-M" 9923 58.13 43.38 255 1161 94.75 53.63
"KGA-120-M" 9923 58.13 43.38 255 1202 94.75 53.63
"KGA-150-M" 9923 58.13 43.38 255 1291 94.75 53.63
"Unit" "Lu(in} "Wu(in)* "ilu(in)" "Leg(in)' "Wm (bH" “"Le(in)' "We(in)®
b o= "KIIA-092-M" 9923 58.13 43.38 25.5 1210 94.75 40.88
© "KIIA-102-M"  99.25 58.13 43.38 25.5 1241 94.75 53.63
"KIA-120-M"  99.23 58.13 43.38 25.5 1314 94.75 53.63
"Unit" "Lu(in)” "Wu(in)" "Hu (in)" "Leg{in)" "Wm (IbD)" "Le(in)” "We(in)"
"LCH-092-M" 99,25 58.13 43.38 25.5 1277 94.75 53.63
"LCH-102-M"  99.25 58.13 43.38 25.5 1284 94.75 53.63
"LCH-120-M"  99.25 58.13 43.38 25.5 1327 94.75 53.63
subp kg = | "TLCH-150-M" - 99.25 58.13 43.38 25.5 1366 84.75 53.03
"LGH-092-M"  99.25 58.13 43.38 25.5 1319 94.75 53.03
"LGI-102-M" 99.25 58.13 43.38 25.5 1327 94.75 53.63
"LLGH-120-M"  99.25 58.13 43.38 25.5 1362 94.75 53.63
"LGH-130-M"  99.25 58.13 43.38 25.5 1400 94.75 53.63
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March Adams & Asseciates Hold Down Clip Design Client: Curbs Plus

Consulting Engineers Lennox Equipment Designer: ThomJaosb Pa:# R1e ?;CE)}QCE

Date: 4/27/2018

Max Unit Data (see shop drawings in Appendix)

I‘Ll_max = 99.25-in <---outside length of unit
Wu_max = 58.13in <---putside width of unit
My max = 43-38-in <---height of unit from top of curb

Cross_Section = "Square”

<-~installation weight of mechanical unit.

Weight ., = 1400 1bl

Design Forces

Dead Forces

Weightyax beg max

Pyead = = 614.191bf <---minimum dead load per linear foot acting vertically on curb. Leg
Wu_max (distance to center of gravity assumed at mid point)
Wind Forces
Wind blowing on Long side (Length) of unit

GC:= 19 <--—-factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

Ap=H, max-max(l,u max: Wi max) <---vertical projected area of the rooftop unit, ASCE 7-10
Fj, = qh'(GCr)-Af <-lateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10
Fp, = 3936.8 Ibf
Wind uplift on unit
GC, =15 <---factor for rooftop structures and equipment with Ar less than 0.1BL,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10
Ar= Wy maxlu max <---horizontal projected area of the rooftop unit, ASCE 7-10
F, = qh'(GCr)‘Ar <---yertical uplift force on rooftop unit, Eq. 29.5-3 ASCE 7-10
F, = 4164.89 Ibf
]ILIMI1IEIX
h’ 5
Pulwind = W Pul wind = 1469-1bl <---vertical wind force on curb
u_max
Nclip“‘ =2 <---number of ¢lips on long side (Length) of unit
p o — 0.ep
vLwind dead
Uplift; = max{ Olbf, " .
[ Nclipsl, J <—-uplift per clip

Uplifyy = 550.19-1bf
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Client: Curbs Plus

Job #: 18-098

Designer: Thomas A. Retseck
Date: 4/27/2018

March Adams & Associates
Consulting Engineers

Hold Down Clip Design
Lennox Equipment

Design Forces (continued_
Wind Forces (continued)
Wind blowing on short side (Width) of unit

GC,= 1.9 <-—factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10
Ap = [[u_max'min(l‘ufmax' wuimax) <-—vertical projected area of the rooftop unit, ASCE 7-10
Iy, = qh-(GCr)-Af <--lateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10
I, = 2305.55 Ibf
. “U max
Ih —
Powwind = . = 503.8 Ibf <—vertical wind force on curb
‘U_max
NCIipsW =1 <---number of clips on long side {Length) of unit
P g 6P
Uplifty, := max| 0lbf, vWiind dead <---Uiplift per clip
NclipsW

Uplift = 632.73-1bf

I', - 0.6P
[Ip]]ﬂ = nla{LIpliﬂL,Up]iﬂ.W} v dCE]d j|

'(NclipSW + Nclipsld)
Check Clip

Shear

Velip = Uplift Velip = 633-1bf <-—actual shear on clip

Vclip = 2756-1bf <---allowable shear on clip
Bending

Clorce = 4.63-1n <---moment arm

Melip = Cloree Uplift Mg, = 2.93 kip-in <---actual bending moment in clip

M, = 9.73-kip-in <-—--allowable bending in clip

Interaction

v 2 n 2

7 ‘]- 1.

[nteraction = b i + ke L 0.14
Vclip Ma

4/27/2018

<---interaction for bendng and shear, Section C3.3 - Must be less
than 1.0
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March Adams & Associates Hold Down Clip Design Ciient: Curbs Plus

Consulting Engineers Lennox Equipment Designer: ThomJac;b :ﬁ R1e ?;gaﬁ

Date: 4/27/2018

Minimum Unit Data (see shop drawings in Appendix)

Ly_min = 99:25-in <---outside length of unit
Wi_min = 38:13-in <—outside width of unit
Iy min = 43.38in <---height of unit from top of curb

Cross Scction = "Square”
Weight .= 1099-Ibf <---installation weight of mechanical unit.

min
Design Forces
Dead Forces
Weight 1L :
Plead = -0 e e <---minimum dead load per linear foot acting vertically on curb. Leg
Wu_min {distance to center of gravity assumed at mid point)
Wind Forces
Wind blowing on Long side (Length) of unit
GC.:= 1.9 <---factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10
Ap = I[u_min'max(l‘u_min’ Wu__min) <-—-vertical projected area of the rooftop unit, ASCE 7-10
F}, = ‘lh'(GCr)'AF <---lateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10
Fr, = 3936.8 Ibf

Wind uplift on unit

GC.:= 15 <---factor for rooftop structures and equipment with Ar less than 0.1BL,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

Ar= Wi minbu min <-—-horizontal projected area of the rooftop unit, ASCE 7-10
Fy o= qh-(GCr)» A, <---vertical uplift force on rooftop unit, Eq. 29.5-3 ASCE 7-10
F, = 4164.89 bl
”uﬁmin
W ”
Pyl wind == W Pl wing = 1469-1bf <---vertical wind force on curb
u_min
Nclipql, =2 <---number of ¢lips on long side (Length) of unit
P g — 0.6P
vLwind dead
Uplifty = max| 0Ibl, < i i
, —uplift per cli
( Nclipsl. ] PITt per clip

Uplifl; = 589.8-1bF
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March Adams & Associates Hold Down Clip Design Client. Curbs Plus

e s . . Job #: 18-098
Consulting Engineers Lennox Equipment Designer: Thoma(?s A. Retseck

Date: 4/27/2018

Design Forces (continued_
Wind Forces (continued)
Wind blowing on short side (Width) of unit

GC,:= 19 <-~factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

Apo= ”u_min'min(l‘u_min1Wu_min) <-—vertical projected area of the rooftop unit, ASCE 7-10

Fp= qh-(GCr)-Ar <-—|ateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10
Fy, = 2305.55 Ibf

Hu_m in

2

Ey -

h

Powwind = . ' Powwind = 504-1bf <—-vertical wind force on curb
“I_min

Nc]ipsW =1 <—-number of ¢lips on long side (Length) of unit

<—-uplift per clip

Pywwing — 0-6P
wwind ~ 6Pgcad
Uplifty, = max(Olbf, i = J

NclipsW
Uplifty, = 214.51-1bf

Uplift = 645.93-1bf

Uplift := max| Uplift; , Uplifty,,,
p ’\|: Pty Uplilty, Wi N

Check Clip

Iy - 06 Pdead :|

2'(Nclips clipsl,)

Shear
Velip == Uplift Velip = 645.93-1bf <—-actual shear on clip
Vc“p = 2756.27-1bf Vclip = 2756.27-1bl <—-allowable shear on clip
Bending
€fyree = 4-63-in <---moment arm
Melip = Cforee UPLL Mefip = 2.99-kip-in <---actual bending moment in ¢lip
M, = 9.73-kip-in <---allowable bending in clip
Interaction
Interaction := (VCHPJ + [mclip] =0.15 <--interaction for bendng and shear, Sectioﬁ 3.3 - Must be less
Vclip My than 1.0
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March Adams & Associates Hold Down Clip Design Client: Curbs Plus

oy . . Job #: 18-098
Consulting Engineers Lennox Equipment Designer: Thome?s A. Retseck

Date: 4/27/2018

Equipment: Lennox
Models: KCA, KGA, KHA 180-300
and LCA, LCH, LGC, LGH 248-300 (Worst Case)
for use with Curbs Plus Curb
LENNOX L/T/K-SERIES/LGH-LCH 156-300S

“Unit"  "Lu(in)* "Wu(in) “[lu(n)* "Leg(in)" "Wm (IbD)" "Le(in)* "We(in)"
"KCA-180" 1065  90.13 51 40 1855 101.5  85.63

"KCA-210" 1065  90.13 51 3925 2001 101.5  85.63

"KCA-240"  120.19  90.13 51 37.5 2270 101.5  85.63

Sub ikt = | "KCA-300" 12019 90.13 51 375 2270 1015 85.63
"KGA-180" 1065 90.13 51 40 1855 1015 85.63

"KGA-210" 1065 90.13 51 39.25 2001 101.5  85.63

"KGA-240" 12019 90.13 51 37.5 2270 101.5  85.63

"KGA-300" 120,19 90.13 51 37.5 2270 101.5  85.63

"Wnit  "Lu(in)® "Wu (in)* "Hu(in) "Leg(in)’ "Wm (bH" “Le(in)® "We(in)"

"KHA-180" 1285 90.13 51 39.75 1950 101.5  85.63

"KHA-240" 1285  90.13 51 39 2150 101.5  85.63

"LCA-248" 13238 90,13 6175 3725 2910 1015 85.63

subaigy = | CA-300" 13238 9013 6175 3725 2910 1015 85.63
"LCI-156"  106.5 90.13 51 39.75 1850 1015 85.63

LCI-180° 12019 90.13 51 39.5 2070 1015 85.63

"LCI-210" 12019 90.13 51 39.5 2180 101.5  85.63

“LCLI-240" 12019 90.13 51 39 2280 101.5  85.63

“Unit"  "Lu(n)* "Wu{in)” “Hu(ny* "Leg(in)® "Wm (Ibf)* "Le(in)* "We(in)”

"LCII-300"  120.19  90.13 51 38.25 2344 101.5  85.63

"LGC-248" 13238 90.13 6175 3675 3020 101.5  85.63

o "LGC-300" 13238 90.13 6175 3675 3020 101.5  85.63
arix3 = v GH-180" 12019 90.13 51 39.5 2221 015 85.63
"LGH-210" 12019 90.13 51 39.5 2330 1015 85.63

LGH-240" 120,19 90.13 51 39 2430 101.5  85.63

LGH-300"  120.19  90.13 51 31825 2496 101.5  85.63
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March Adams & Associates Hold Down Clip Design C“e‘?tb?;rt% Fg;g
Consulting Engincers Lennox Equipment Designer: Thomaos A..Retéeck
Date: 4/27/2018

Max Unit Data (see shop drawings in Appendix)

Ly max = 132.38in <---putside length of unit
Wi max = 90-13:in <---outside width of unit
Hy max = 61.75:in <---height of unit from top of curb

Cross_Section = "Square"”

<---installation weight of mechanical unit.

Weight,,,,, = 3020 1bf

Design Forces

Dead Forces
Weight L. ;
Piond = n:mx O 1231.46 Ibf <-—-minimum dead load per linear foot acting vertically on curb. Leg
“u_max (distance to center of gravity assumed at mid point)
Wind Forces

Wind blowing on Long side (Length) of unit

GC, = 1.9 <-—factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10
Ap=TI, max'm“"(l W <---vertical projected area of the rooftop unit, ASCE 7-10

“u_max’ u_max)

by, = qh-(GCr)-Af <-—-|ateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10
Fh = 7475.08 |bf

Wind uplift on unit

GC.:= 1.5 <-—factor for rooftop structures and equipment with Ar less than 0.1BL,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

A= Wi e T max <---horizontat projected area of the rooftop unit, ASCE 7-10

o= qh.(Gcr). A; <-—vertical uplift force on rooftop unit, Eq. 29.5-3 ASCE 7-10

Iy, = 8613.14 [bl

Fh' ”uzmax
Pol wind = ~ Py wing = 2561-1bf <---vertical wind force on curb
U max
Nclipsl, =72 <—--number of clips on long side (Length) of unit
P iy — 0.6P

Uplift = mﬂx(mbf ; \Lm:::lipsl, dcad} <—uplift per clip

Uplift; = 910.97-1bf
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March Adams & Associates
Consulting Engineers

Design Forces (continued_
Wind Forces (continued)

Hold Down Clip Design

Client: Curbs Plus

Job #: 18-098

Designer: Thomas A. Retseck
Date: 4/27/2018

Lennox Equipment

Wind blowing on short side (Width) of unit

GC, = 1.9

Af =H -min(l W,

u_max “u_max’ u_max)

Fp = qh~(GCr)-Af
I}, = 5089.27 Ibf

t lu_max

h

b] . —
I vWwind - I
“I_max

NclipsW =2

= 1187.01 Ibf

<-—factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

<-—vertical projected area of the rooftop unit, ASCE 7-10

<-—|ateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10

<--vertical wind force on curb

<-—number of clips on short side (Width) of unit

P — 0.60
Uplifty, := max| 0bf, ¥Whind dead <—uplift per clip
NC]ipS\V
Uplifty, = 224.07-1bf
I, - 06P,,
Uplift := max{ Uplify; , Upliftyy, —— dead Uplifi = 984.281bf
2'(Nc1ipsw + Nclipsl,)

Check Clip
Shear

Velip = Uplift Velip = 984-1bl <—-actual shear on clip

Vctip = 2756:1bf <---allowable shear on ¢lip
Bending

Chopee = 4:63-in <—moment arm

Mepip = Claree UDIL Meip = 4.55 kip-in <---actual bending moment in clip

M, = 9.73-kip-in <---allowable bending in clip
Interaction

v 2 m 2
:li li
Intcraction = <P + L 0.35
Vclip Ma

4/27/2018

<—interaction for bendng and shear, Section C3.3 - Must be less
than 1.0
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Muarch Adams & Associates Hold Down Clip Design CIie‘Tt:bC#L_lrlis8 FZ)I;;
Consulting Engineers Lennox Equipment Designer Thomaos 16095
Date: 4/27/2018

Minimum Unit Data (see shop drawings in Appendix}

I‘u_min = 106.3-in <—oputside length of unit
Wu_min = 90.13-in <---gutside width of unit
Hy min=>1n <---height of unit from top of curb

Cross Scetion = "Squarc”

Weight . = 1850-1bf <---installation weight of mechanical unit.
Design Forces
Dead Forces
Weight . L :
Pyead = e e <---minimum dead load per linear foot acting vertically on curb. Lcg
Wu7n1in (distance to center of gravity assumed at mid point)

Wind Forces
Wind blowing on Long side (Length) of unit

GC,:= 1.9 <--factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

Api= llu_min-max(llu_min, Wu_min) <---vertical projected area of the rooftop unit, ASCE 7-10

Fi, qh-(GCr)-Af <---lateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10

Fy, = 4966.98 bl

Wind uplift on unit

GCL= 15 <-—factor for rooftop structures and equipment with Ar less than 0.1BL,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

A=W <---horizontal projected area of the rooftop unit, ASCE 7-10

r u_min"u_min
= qh-(Gl'Jr)-Ar <---vertical uplift force on rooftop unit, Eq. 29.5-3 ASCE 7-10

I

v
F,, = 6929.56 1bf
H

u_min
by 5 . .
Putwind = v Pl wind = 1405-1bf <---vertical wind force on curb
u_min
Nclipsl =2 <-—--number of clips on long side (Length} of unit
P .0 — 0.6P
vLwind dead
Uplifl| = max{ Olbf < . .
- ’ —-uplift per cli
( NclipsL J PP P

Uplifty = 457.89 Ibf
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March Adams & Associates Hold Down Clip Design Clie‘TtbC#l{raSS lz)lgg
Consulting Engineers Lennox Equipment Designer: Thom aos A..Ret\;.eck
Date: 4/27/2018

Design Forces (continued
Wind Forces {continued)
Wind blowing on short side (Width) of unit

GC.:= 19 <-—factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

Ap:= }Iu_min'mi“(l‘u_min’Wu_min) <---vertical projected area of the rooftop unit, ASCE 7-10

Il

Fp: qh~(GCr)~Af <-—|ateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10

Fp = 4203.28 bl

1

u_min

2

h
Pywwind = I _ Pyuivwing = 1006-1bf <---vertical wind force on curb
‘0 min

NClipSW =2 <---number of clips on long side (Length) of unit

<---uplift per clip

P g — 0.6P
'Wwind dead
Uplifty, = ma){Olbf, AAALL e J

NclipsW
Uplifly, = 258.42-1bf

Fy = 0.6 Pyeng
Uplift := max Uplify , Uplifly,, Uplift = 805-Ibf
2'(NclipsW + Nclipsl,)
Check Clip
Shear
Velip = Uplift Velip 805-1bf <—-actual shear on clip
Vclip = 2756.27-1bf Vclip = 2756.27-1bf <--allowable shear on clip
Bending
Choree = 4:63-in <-—moment arm
Meip = Cloree UPlf Mfip = 3.72-kip-in <-—-actual bending moment in ¢lip
M, = 9.73-kip-in <—-allowable bending in clip
Interaction
) 2
, Velip Melip : . .
Interaction = + = (.23 <---interaction for bendng and shear, Section C3.3 - Must be less
Velip a than 1.0
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March Adams & Associates Hold Down Clip Design Client: Curbs Plus

Consulting Engineers Lennox Equipment Designer. ThomJac;.b pi:# R1e ?S(;S():E

Date:; 4/27/2018

Equipment: Lennox
Models: KCA-M, KGA-M, KHA-M 180-300
and LCA-M, LCH-M, LGC-M, LGH-M 248-300
(Worst Case) for use with Curbs Plus Curb
LENNOX L/T/K-SERIES/LGH-LCH 156-300S

"Unit” "Lu(in)” "Wu(in)" "Hu (in)" "Leg(in)” "Wm (Ib)" "Lc{in)" "We(in)"

"KCA-180-M"  106.5 90.13 51 42.5 2180 101.5 8563
"KCA-210-M" 1065 90.13 51 41.75 2325 1015 85.63
"KCA-240-M"  120.19  90.13 51 39.5 2595 101.5  85.63

SUbmarrix] = | "KGA-180-M"  106.5 90.13 51 42.5 2180 1015 8563
"KGA-210-M"  106.5 90.13 51 41,75 2325 1015 8563
"KGA-240-M"  120.19  90.13 51 39.5 2595 101.5  85.63
"KIIA-180-M"  128.5 90.13 51 41.75 2270 1015 8563
"KIIA-240-M"  128.5 90.13 51 41 2480 1015 85.63

"Unit" "Lu(in)* "Wu{in)" “Hu(in)" “Leg(in)* "Wm (Ibf)" "Lc(in)’ "We(in)"

"LCI-156-M"  106.5 90.13 51 42.75 2159 1015 85.63
"LCLI-180-M" 12019 90.13 51 42 2350 1015 85.63
"LCI-210-M" 12019 90.13 51 42 2470 1015 85.63

Prmatrix2 = "LCIL-240-M" 12019 90.13 51 41.5 2571 1015 85.63
"LGH-180-M" 120,19 90.13 51 42 2505 1015 85.63
"LGH-210-M" 120,19 90.13 51 42 2615 101.5 8563
"LGH-240-M"  120.19  90.13 51 41.5 2716 101.5  85.63

"Unit" "Lu (i)' "Wu (in)" "Hu (in)* "Leg(in)” "Wm (IbD" "Le(in)® "We(in)”

Wb pairixa = | "KCA-300-M" 12019 90.13 51 39.5 2595 101.5  85.63
"KGA-300-M” 12019 90.13 51 39.5 2595 1015 85.63
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March Adams & Associates Hold Down Clip Design Client: Curbs Plus

Consulting Engineers Lennox Equipment

Max Unit Data (see shop drawings in Appendix)

Ly max = 120.19-in <---putside length of unit
Wu_max = 90-13-in <-—-outside width of unit
Hy max = S1in <---height of unit from top of curb

Cross_Scclion = "Squarc”

<--—-installation weight of mechanical unit.

Weight o = 27161bf

Design Forces

Job #: 18-098

Designer: Thomas A. Retseck

Date: 4/27/2018

Dead Forces
Weight -1,
Plead = e e _ 1250.64 Ibf <-—minimum dead load per linear foot acting vertically on curb. Lcg
Wu__max {distance to center of gravity assumed at mid point)
Wind Forces

Wind blowing on Long side (Length) of unit

GC,:= 1.9 <---factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10
Ap=H, max'maX(Lu maxs Wi max) <---vertical projected area of the rooftop unit, ASCE 7-10
by = qh'(GCr)' Ap <---lateral force on rooftop structures, Eq. 28.5-2 ASCE 7-10
Fy, = 5605.34 Ibf
Wind uplift on unit
GC.:= 1.5 <---factor for rooftop structures and equipment with Ar less than 0.1BL,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10
A= Wy maxbu max <---horizontal projected area of the rooftop unit, ASCE 7-10
k= ‘1h'(GCr)'Ar <-—vertical uplift force on rooftop unit, Eq. 29.5-3 ASCE 7-10
¥, = 782015 Ibf
I]u__max
Fy: 5
Pulwind = ~ Pyl wind = 1586:1bf <---vertical wind force on curb
u_max
Nclips[ =2 <---number of clips on long side {Length) of unit
P o1 — 0L6P
, A . vlawind dead
Uplily = ma{olb[ , Nc“pS] J <—uplift per clip

Uplifi = 417.8:Ibf

4/27/2018 36 18-098 Lennox L_T_K-Series_LGH-LCH



March Adams & Associates Hold Down Clip Design Client: Curbs Plus

Lonno Equipmont

Date: 4/27/2018

Design Forces (continued_
Wind Forces (continued)
Wind blowing on short side (Width) of unit

GCp= 1.9 <-—factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

Ap= I'llunax'mi“(l*u“max’Wu_max) <-—vertical projected area of the rooftop unit, ASCE 7-10

Iy, = qh'(GCt’)'Af <-—|ateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10
Iy, = 4203.28 bl

H

. U max
[‘h' ;
Powwind == l_— = 891.8 Ibf <-—-vertical wind force on curb
‘U_max
NClipsW =2 <---filimber of ¢clips on long side (Length) of unit

Upliftyy <---uplift per clip

Poviring — 0.6P 5.
max(Olbf, vWwind dtadJ

Nc]ipsW
Uplifty; = 70.71-1bf

Uplift = 883.72-1bf

F.—06P,.
Uplift == ma-{uplinL,Uplmw, X dead }

2'(NclipsW + Nclipsl.)
Check Clip
Shear
Velip = Uplift Velip = 884-1bf <---actuatl shear on clip
Vclip = 2756-1bl <---allowable shear on clip
Bending
Clorce = 4:63-in <-—-moment arm
Melip ™= Cforce Uplift Mefip = 4.09-kip-in <--actual bending moment in clip
M, = 9.73-kip-in <--allowable bending in clip
Interaction
Velip Melip . . .
Interaction := + = (.28 <—-interaction for bendng and shear, Section C3.3 - Must be less
Velip a than 1.0
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March Adams & Associates Hold Down Clip Design Client; Curbs Plus

oy : . . #: -
Consulting Engineers Lennox Equipment Designer: ThomJa%bA. Rgs?a?:ﬁ

Date: 4/27/2018

Minimum Unit Data (see shop drawings in Appendix)

Lu_min = 106.5-in <---outside length of unit
Wi_min = 90-13-in <-—-outside width of unit
Hy min=31in <-—-height of unit from top of curb

Cross Scction = "Square”

Weight ... = 2159-1bf <-—installation weight of mechanical unit.

Design Forces

Dead Forces
Piead = Welghtminlldcg—min <---minimum dead load per linear foot acting vertically on curb. Lcg

Wy min {distance to center of gravity assumed at mid point)
Wind Forces
Wind blowing on Long side (Length) of unit
GC.:= 1.9 <-—factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

Ap = I'Iu_min'm“x(hu_min’Wu_min) <--vertical projected area of the rooftop unit, ASCE 7-10

Fy = qh-(GCr)-Af <---lateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10
Iy, = 496698 Ibf

Wind uplift on unit

GC,:= LS <---factor for rooftop structures and equipment with Ar less than 0.1BL,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

Ap= W L min <---horizontal projected area of the rooftop unit, ASCE 7-10

F o= qh.((;cr). A, <—-vertical uplift force on rooftop unit, Eq. 29.5-3 ASCE 7-10

Fy, = 6929.56 Ibf

Iy “uzmin
PolLwind = v Pif wing = 1405-1bf <-vertical wind force on curb
u min
NclipSL =2 <---number of clips on lang side {Length) of unit
Pt wing — 0.6P

Uplifyy = max((}lbr, \L“l;i;lipsl, dcad} <—uplift per clip

Uplift; = 395.45-1bf
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March Adams & Associates
Consulting Engineers

Design Forces {continued_
Wind Forces (continued)

Hold Down Clip Design

Client: Curbs Plus

Job #: 18-098

Designer. Thomas A. Retseck
Date: 4/27/2018

Lennox Equipment

Wind blowing on short side (Width) of unit

GC, = 1.9

- . omi W
Ap: ”u_mm m'n(l‘u_mm’“u_mm)

Fy, = qh-(GCr)-Af
Fy, = 4203.28 Ibf

IIu__min

Py —=
Pywwind = L.
“u_min

NclipsW =2

P wwind ~ O'Gl)dead

Uplifty, = ma:{Olbf‘, Neron
clipsW

Uplifty, = 195.98-1bf

PeWwind = 1006-1bf

<-—~factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

<-—vertical projected area of the rooftop unit, ASCE 7-10

<-—|ateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10

<-—-vertical wind force on curb

<-—-number of clips on long side {Length) of unit

|

Fy ~ 06Pgeq

<-—--uplift per clip

Uplift := max{UpliﬁIJ,Upli[‘lw,

2'(NclipsW + NclipsL):|

Uplift = 789.39:1bf

Check Clip
Shear
Velip = Uplift Velip = 789.39.1bf <---actual shear on clip
Vclip = 2756.27-1bf Vclip = 2756.27-1bf <---gllowable shear on clip
Bending
Chorce = $:63-in <---moment arm

Mgljp = Corce VPl Mejip

M, = 9.73-kip:in

Interaction
Vo 2 n.; 2
[nteraction = clip + clip =0.22
Vclip My
412712018

= 3.65-kip-

in <—actual bending moment in clip

<—-allowable bending in clip

<—-interaction for bendng and shear, Section C3.3 - Must be less

than 1.0
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March Adams & Associates
Consulting Engineers

sub

sub

4/27/2018

matrix] =

matrix2 =

"Unit"
"LCA-360"
"[LGC-360"

"[LCA-248-M"
"LCA-300-M"
"LCA-360-M"
"LCH-300-M"
"Unit"

"LGC-248-M"
"LGC-300-M"
"LGC-360-M"
"[LGH-300-M"

Hold Down Clip Design

Lennox Equipment

Equipment: Lennox
Model: LCA, LCH, LGC, LGH (Worst Case)

for use with Curbs Plus Curb
LENNOX L-SERIES 248,300H,360H

"Lu (in)"
132.38
132.38
132.38
132.38
132.38
120.19

"Lu (in}"
132.38
132.38
132.38
120.19

"Wu (in)"
90.13
90.13
90.13
90.13
90.13
90.13

"Wu (in)"
90.13
90.13
90.13
90.13

"Hu {in)"
61.75
61.75
61.75
61.75
61.75

51
"Mu (in)"

61.75

61.75

61.75
51

40

"Leg(in)"
37.25
36.75
40.13
40.13
40.13
40.75

"Leg(in)"
39.75
39.75
39.75
40,75

"W {lbf)"
2910
3020
3280
3280
3480

2635
"Wm (Ibn"

3340
3340
3340
2780

Client: Curbs Plus

Job #: 18-098

Designer: Thomas A. Retseck

"Le(in)" "We(in)"
101.5  85.63
1015 85.63
1015 85.63
101.5  85.63
1015 85.63
101.5  85.63

"Le(in)' "We(in)"
101.5  85.63
101.5  85.63
101.5  85.63
101.5  85.63

Date: 4/27/2018

18-098 Lennox L-Series 248-300H-



March Adams & Associates Hold Down Clip Design Client: Curbs Plus

[ A inee . Job #. 18-098
Consulting Engineers Lennox Eqmpment Designer: Thomas A. Retseck

Date: 4/27/2018

Max Unit Data (see shop drawings in Appendix)

Ly max = 132.38:in <---outside length of unit
Wi max = 9013+ <---outside width of unit
I max = 61.75:in <-—-height of unit from top of curb

Cross_Section = "Square”

<---installation weight of mechanical unit.

Weight = 34801bf

max

Design Forces

Dead Forces
Weight .. L.
Pead = Mmax c8 MAX _ 154935 Ibf <—-minimum dead load per linear foot acting vertically on curb. Lcg
Wu_max (distance to center of gravity assumed at mid point)
Wind Forces
Wind blowing on Long side (Length) of unit
GC,i= 1.9 <---factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10
Ag:=Hy, ma‘-max(Lu maxe Wu max) <---vertical projected area of the rooftop unit, ASCE 7-10
Fp, = qh-(GCr)‘ Ap <---lateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10
Fy, = 7475.08 Ibf
Wind uplift on unit
GCp= 1.5 <---factor for rooftop structures and equipment with Ar less than 0.1BL,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10
Ap= W oL max <—horizontal projected area of the rooftop unit, ASCE 7-10
. qh.(c;cr).;\: <—vertical uplift force on rooftop unit, Eq. 29.5-3 ASCE 7-10
I, = 8613.14 1bf
. “u max
l‘h' _2
PuLwind = v Py Lwind = 2561-1bf <---vertical wind force on curb
u_max
NC]ipsI =2 <---number of ¢lips on long side {Length) of unit
P g — 0.6P
—— vL.wind dead
Uphﬂld = max| 0lbf, N <ee-uiplift per clip
clipsl.

Uplifiy = 815.6-1bf

41272018 41 18-098 Lennox L-Series 248-300H-



March Adams & Associates
Consulting Engineers

Design Forces (continued_
Wind Forces (continued)

Hold Down Clip Design

Client: Curbs Plus

Job #: 18-098

Designer: Thomas A. Retseck
Date: 4/27/2018

Lennox Equipment

Wind blowing on short side (Width) of unit

GC,= 19

Ap = ”uﬁmax' min(] Wuimax)

Fr = qy{GC) A
Iy, = 5089.27 Ibf

‘u_max:

[

I'qumax

Fyp
P wavind = = 1187.01 Ibl
I‘117max

NclipsW =2

Powwind ~ 96Pdead

Upliftyy = max(Olbf, Norosw
clips

Uplifiy, = 128.7-1bf

v

Fy — 0.6Pgeaq

<-—factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

<-—vertical projected area of the rooftop unit, ASCE 7-10

<-—|ateral force on rooftop structures, £q. 29.5-2 ASCE 7-10

<--vertical wind force on curb

<---number of clips on long side (Length) of unit

<—-uplift per clip

Uplift := maxi:UpliﬂL,UpliﬂW‘
Check Clip

Shear

VC]ip = Upllfl Vclip

Velip = 2756-Ibf

Bending

Cloree = 4.63-in

Melip = Cforee Ul Melip
M, = 9.73-kip-in

Interaction

v 2 m 2
li li
Interaction ;= cib + cip =0.33
Vclip My

4/27/2018

2'(Nclips\’\/ + NClipSL)

= 960-1bfl

<---moment arm

= 4.44-kip-in

} Uplift = 960.44-1bf

<---actual shear on clip

<---gllowable shear on clip

<---actual bending moment in ¢lip

<-—-allowable bending in clip

<---interaction for bendng and shear, Section C3.3 - Must be less
than 1.0

42 18-098 Lennox L-Series 248-300H-



March Adams & Associates Hold Down Clip Design Client: Curbs Plus

; i oors ; Job #: 18-098
Consulting Engineers Lennox Equipment Designer: Thomas A. Retseck

Date: 4/27/2018

Minimum Unit Data {see shop drawings in Appendix)

Ly min = 120-19-in <-——-outside length of unit
Wy min = 90-13-in <—outside width of unit
Y min =3T-in <-—height of unit from top of curb

Cross Scction = "Square"
Weight ... = 2635-1bf <—installation weight of mechanical unit.

Design Forces

Dead Forces

Weightniy Leg min

<—-minimum dead load per linear foot acting veitically on curb. Lcg
Wu_min (distance to center of gravity assumed at mid point)

Wind Forces

Piead =

Wind blowing on Long side (Length) of unit

GC,:= 19 <---factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10
Ap=11 -max(l W <—vertical projected area of the rooftop unit, ASCE 7-10

u_min ‘u_min® Yu_m iu)

Iy = qh-(GCr)-Af <-—-lateral force on rooftop structures, Eq. 29.5-2 ASCE 7-10
Fh = 5605.34 tbf

Wind uplift on unit

GC.i= 13 <---factor for rooftop structures and equipment with Ar less than 0.1BL,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

A=W <---horizontal projected area of the rooftop unit, ASCE 7-10

r 117111in'1‘u_mir1
Py = qh'(GCr)‘Ar <---vertical uplift force on rooftop unit, Eq. 29.5-3 ASCE 7-10

F, = 7820.15 Ibf

Hy i
iInomin
Fpp——=

X 3 h 2
vL,wind W

I

[ d= 1586 Ibll <---vertical wind force on curb

3 .
. vI.win
u_min

Nc]ipsl =2 <-—--number of clips on long side {(Length) of unit

Py Lwind ~ D'()pdcadJ

Nclipsl,

Uplifly = max(()lbl‘, <-—-uplift per clip

Uplift; = 435.56-1bf
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March Adams & Associates Hold Down Clip Design Client: Curbs Plus

Consulting Engineers Lennox Equipment Designer ThomJaosb ::Rgégiﬁ

Date: 4/27/2018

Design Forces (continued_
Wind Forces (continued)
Wind blowing on short side (Width) of unit

GC,.:= 1.9 <---factor for rooftop structures and equipment with Af less than 0.1Bh,
Assumed Worst Case Condition, Section 29.5.1 ASCE 7-10

Ap= Hufmin'min(l‘uimin’Wuﬁmin) <---vertical projected area of the rooftop unit, ASCE 7-10

By qh-(GCI.)oAf <-~|agteral force on rooftop structures, Eq. 29.5-2 ASCE 7-10
Fl, = 4203.28 1bf

My min
Pyowivind = T Powiwing = 892-1bf <---vertical wind force on curb
‘u_min

NclipsW =2 <-—-number of clips on long side {Length) of unit

<---uplift per clip

Py wiind = 0-6P
'Wwind 2
Upliftyy = ma:{()lbf, T dmd}

NclipsW
Upliftyy = 88.48-Ibf

Uplift = 888.16-1bf

F, = 0.6P g
Uplift = ma{UpliﬂL,Upliflw, - = }

2'(I\‘Tclips‘\.’»’ + Nclipsl,)

Check Clip
Shear
Velip == Uplifl Velip = 888.16-1bf <---actual shear on clip
Velip = 2756.27-1b0 Velip = 2736.27-1bf <---allowable shear on clip
Bending
Claree = 403-in <---moment arm
Mejip = Croree UPLM Mejipy = 4,11-kip-in <---gctual bending moment in clip
M, = 9.73 kip:in <-—allowable bending in clip
Interaction
Yelip Melip . . .
Interaction = + =028 <—-interaction for bendng and shear, Section C3.3 - Must be less
Vclip M than 1.0

42712018 44 18-098 Lennox L-Series 248-300H-
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March Adams & Associates Job Name: Curbs Plus No, 18-098

Consulting Engineers Prepared By: THOMAS A. RETSECK Date: March 2018
P.0. Box 3689 Sheet No: of Scale: N.T.S.
310 Dodds Avenue Topic:  Clip Locations for Curbs Plus Curb#:
Chattanooga, TN 37404 Other:  LENNOX T/K-SERIES/LGH-LCH 024-072
(423) 698-6675 Other:

1/4 LENGTH %

| APPROX 1/2 QF CURB LENQTH | 1/4 LENGTH =
I I LONG SIDE I |

|~

ADJUST [QCATION
WHERE NECESSARY

CENTER CLIP
ON SHORT

SIDE (WHERE
PRACTICAL)

LENNOX T/K-SERIES/LGH-.CH 024-072
2TO 6 TON UNITS - STANDARD AND MAX

Curbs Plus Hold Down Locations



March Adams & Associates Job Name:  Curbs Plus No. 18-098

Consulting Engineers Prepared By: THOMAS A. RETSECK  Date: March 2018
P.O. Box 3689 Sheet No: of Scale: N.T.S.
310 Dodds Avenue Topic:  Clip Locations for Curbs Plus Curb#:
Chattanooga, TN 37404 Other:  LENNOX K-SERIES 090 F.P,
(423) 698-6675 Other:
I | LONG SIDE I I
| e
ADJUST UQCATION
. WHERE NELCESSARY
CENTER CLIP
[] ON SHORT
SIDE (WHERE
PRACTICAL)
= =

LENNOX K-SERIES 090 F.P.
15 TON UNITS - STANDARD AND MAX

Curbs Plus Hold Down Locations



March Adams & Associates Job Name: Curbs Plus No. 18-098

Consulting Engineers Prepared By: THOMAS A. RETSECK  Date: March 2018
P.O. Box 3689 Sheet No: of Scale: N.T.S.
310 Dodds Avenue Topic:  Clip Locations for Curbs Plus Curbi:
Chattanooga, TN 37404 Other:  LENNOX K-SERIES/LGH-LCH 092-150
{423) 698-6675 Other:
1/4 LENGTH £ | APRROX 1/2 OF CURB LENGTH | _1/4 LENGTH +
l I LONG SIDE I l
|~y
ADJUST LCATION
CENTER CLIP WHERE NECESSARY
§ ON SHORT
SIDE (WHERE n
PRACTICAL)
... —

LENNOX K-SERIES/LGH-LCH 092-150
7.5 TO 12.5 TON UNITS - STANDARD AND MAX

Curbs Plus Hold Down Locations



March Adams & Associates Job Name:  Curbs Plus No. 18-098

Consulting Engineers Prepared By: THOMAS A. RETSECK  Date: March 2018
P.O. Box 3689 Sheet No: of Scale: N.T.S.
310 Dodds Avenue Topic:  Clip Locations for Curbs Plus Curb#:
Chattanooga, TN 37404 Other:  LENNOX L/T/K-SERIES/LGH-LCH 156-300S
(423) 698-6675 Other:

_|_.|
I
'_
(]
=
L)
|
| |4 LENGTH £ APPROX 1/2 OF CURB LENGTH |/4 LENGTH +
— | | I LONG SIDE I I
+ =
ADJUST LOCATION

WHERE NECESSARY
! CENTER CLIP ON SHORT n
o SIDE (WHERE PRACTICAL)
L
-
m
n
-
(@)
L
(@]
(]
™~
>
(@]
o
-
o
-
€ — —
_H
I
'_
(4]
=
L
—
<+
.

LENNOX K-SERIES/LGH-LCH 092-150
13 - 25 TON UNITS - STANDARD (LIMITED MAX)

Curbs Plus Hold Down Locations



March Adams & Associates Job Name: Curbs Plus No., 18-098

Consulting Engineers Prepared By: THOMAS A. RETSECK  Date: March 2018
P.O. Box 3689 Sheet No: of Scale: N.T.S.
310 Dodds Avenue Topic:  Clip Locations for Curbs Plus Curb#:
Chattanooga, TN 37404 Cther:  LENNOX L-SERIES 248, 300H, 360H
{423) 698-6675 Other:

H
xI
'_
(&)
=
L
—J
| | 1/4 LENGTH £  APPROX 1/2 OF CURB LENGTH; /4 LENGTH *
— | | I LONG SIDE | |
+ =
ADJUST LOCATION
WHERE NECESSARY
. CENTER CLIP ON SHORT n
S SIDE (WHERE PRACTICAL)
Ll
|
[as]
a4
>
Q
[
(@]
(e
~
>
(@]
('
(sl |
o
¢_M
4 | |
..1.1
I
'_
(@]
=
LJ
—J
ﬁ-
~

LENNOX L-SERIES 248, 300H, 360H
21, 25 AND 30 TON UNITS - STANDARD AND MAX

Curbs Plus Hold Down Locations



