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EXECUTIVE SUMMARY

1. This calculation package represents the structural engineering review of the Technoform
Thermal Clip spacer used for attachment of building cladding panel systems to the structural
building substrate.

2. The Technoform Thermal Clip is manufactured from polyamide material with 40% glass fiber
content and includes an aluminum extrusion component which provides the structural
element for adequate fastening to the building structure and provides sufficient material for
the panel system attachment screw thread engagement.

3. See "Thermal Clip Details” section of this package for an illustration of the Technoform
Thermal Clip spacer.

4. This calculation package provides analysis for the basis of design of the thermal clip spacer
when used with a common range of design wind pressures and panel system weights. See
“Basis of Design” section of this package for specific design load ranges.

5. This calculation package includes evaluation of the thermal clip when attached to various
building substrate conditions. The various building substrate conditions reviewed in this
package include attachment to cold formed metal studs, wood studs, concrete and CMU.
See “Basis of Design” section of this package for specific design considerations taken when
attaching to each type of building substrate condition.

6. This package also includes structural tables which provide the user with an estimating tool
for determining the quantity of thermal clips required for a particular project. The structural
tables have been generated and are based on the engineering calculation methods enclosed
in this package.
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BASIS OF DESIGN

1. The square footage basis of design for this thermal clip product has been considered to

be one clip per four square feet of panel cladding system.

2. The wind load pressures utilized for the basis of this thermal clip product have been
considered in the range of 30 psf to 50 psf allowable wind pressures.

3. The panel cladding system weights utilized for the basis of this design have been
considered in the range of 4.0 psf to 7.7 psf which includes, but is not limited to ACM

panel systems, solid metal panel system & high performance concrete panel systems.

4. The screws attaching the panel system to the thermal block clip have been considered to
be (2) ¥4-14 HWH Dril-Flex fasteners at each thermal clip.

5. The fasteners attaching the thermal clip to a building substrate consisting of 18 gauge
cold formed metal studs have been considered to be (2) ¥4-14 HWH Dril-Flex fasteners at
each thermal clip.

a. The cold formed metal studs considered in this attachment design are standard

strength metals studs with yield strength Fy=33 ksi minimum & ultimate strength
Fu=45 ksi minimum.

6. The fasteners attaching the thermal clip to a building substrate consisting of 16 gauge
cold formed metal studs have been considered to be (2) ¥-14 HWH Dril-Flex fasteners at
each thermal clip.

a. The cold formed metal studs considered in this attachment design are standard

strength metals studs with yield strength Fy=33 ksi minimum & ultimate strength
Fu=45 ksi minimum.
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7. The fasteners attaching the thermal clip to a building substrate consisting of structural
wood studs have been considered to be (2) #14 wood screws with bending yield strength
Fyb=70 ksi minimum with 1 %" minimum penetration into the structural wood stud.

a. The structural wood studs considered in this attachment are Spruce-Pine-Fir with

a specific gravity G=0.42 minimum.

8. The fasteners attaching the thermal clip to a building substrate consisting of solid
concrete have been considered to be (2) %" Diameter Hilti Kwik-Con [+ Concrete and
Masonry Screws with 1" nominal embedment into the structural concrete.

a. The concrete considered in this attachment design is 6” thick, NW concrete with
minimum compressive strength f'c=3000 psi.

9. The fasteners attaching the thermal clip to a building substrate consisting of hollow core
concrete masonry units (CMU) have been considered to be (2) 7" Diameter Hilti Kwik-
Con Il+ Concrete and Masonry Screws with 1" nominal embedment into the CMU.

a. The CMU considered in this attachment design is 6" thick, LW, MW or NW hollow

core concrete masonry units with minimum compressive strength f'c=1500 psi.
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THERMAL CLIP DETAILS
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THERMAL CLIP ANALYSIS

(ATTACHED TO 18 GAUGE COLD FORMED METAL STUDS)
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Thermal Clip Anlaysis: Attached to 18 Gauge Cold Formed Metal Studs

Basis of Design Information

Sstuds := 16in (Typical Wall Construction - On Center Stud Spacing)

St_clip == 36in (Thermal Clip Spacing Along Vertical Studs - Basis of Design Clip Spacing)

A = Sgtuds' St_clip = 4ft2 (Panel Area Per Thermal Clip - Basis of Design)

WL, := 30- psf (Basis of Design Wind Pressure - Typical Wind Zone of Building)
WL, := 50-psf (Basis of Design Wind Pressure - Corner Wind Zone of Building)
DLpni_light := 2.0-psf (Basis of Design "Light" Panel Weight - 1/8" Solid Aluminum or 4mm ACM)

DLpn|_heavy = 5.7-psf (Basis of Design "Heavy" Panel Weight - 1/2" TATKL)

DLpisc := 2.0-psf (Basis of Design Miscellanleous Materials - Extrusions / Z-Girts of Panel
System)

Basis of Design Load Determination

Wind Load Reaction Per Thermal Clip

Pelip_WL_tz := AWl = 1201b (Wind Load Reaction at Clips in Typical Zone Wind Region)
Pelip WL_cz = A"WLg; = 200 1b (Wind Load Reaction at Clips in Corner Zone Wind Region)

Dead Load Reaction Per Thermal Clip

PC[ip_DL_Iighl = A'(DLpl‘ﬂ_ﬁght 4 DLmisc) = 161b {Dead Load Reaction - nght PanelS)
Pclip_DL_heavy = A-(Dme_hea\,y - DLmisc) =31lb (Dead Load Reaction - Heavy Panels)

Check 1/4-14 Dril-Flex into 0.100" 6063-T6 Aluminum Material (Fy=25 ksi min., Fu=30 ksi min.)

dq = 0.25in (Screw Diameter)
talum = 0.100in (Aluminum Thickness)
Fy alum = 25-ksi  (Minimum Yield Strength of Aluminum)

Fu_alum := 30-ksi  (Minimum Ultimate Strength of Aluminum)
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Allowable Shear/ Bearing Capacity of Screws

Va_screw_AAM A=621-1b (Screw Shear Strength Per AAMA TIR-A9-14)

Va_sc{ew_ESRBSEE = 20921 = 8971b (Screw Shear Strength Per ESR-3332)

i _ 2d1taum Fu_alum o (Screw Shear Bearing Strength Per Aluminum
a_screw_ADM -= 3 - Design Manual 2010 Edition)

Va_screw = mi”(Va_screw_AAMAaVa_screw_ESR3332’Va_screw_ADM] =5001b

Allowable Tensile / Pull-Out Capacity of Screws

Ta_screw_AAMA = 1075:Ib (Screw Tensile Strength Per AAMA TIR-A9-14)
4363-1b .

Ta_screw_ESR3332 = = 14541b (Screw Tensile Strength Per ESR-3332)

Ta_screw_pullout AAMA = 236-1b (Screw Pullout Strength Per AAMA TIR-A9-14)

Ta_screw = min(Ta_screw_AAMA,Ta_screw_ESR3332,Ta_screw_pullout_AAMA) = 2361b

Check (2) Screws at Each Panel Connection to Thermal Clip
Shear in Screws at Light Panels

Pelip_DL_light

Vmax_l ight -= >

— 8 lb < Vaﬂscrew = 500 Ib

if(Vmax_nght < Va_screw: " O.K." ,"N.G. ) e RN *
Shear in Screws at Heavy Panels

PGIip_DL__heavy
Vmax_heavy =

=15lb < Va serew = 5001b

if(vmax_heavy < Va_screw, O.-K.","N.G. ") ="0K."

Tension in Screws at Panels in Typical Wind Zones

Pelip WL_tz

|f(Tmax_tz < Ta_screwj" OKA " ," NG ") =" OK "

Thermal isolator clip system
structural calculations (4”) 1"
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Tension in Screws at Panels in Corner Wind Zones

Pelip_wL
p—— %*E = 1001b € Tausorew = 23610

if(TmaX_.cZ < Ta_screwa" O.K*,*N.G. ) = O Y

Check 1/4-14 Dril-Flex into 18 ga. Metal Stud Framing (Fy=33 ksi min., Fu=45 ksi min.)

do = 0.25in (Screw Diameter)

tstud := 0.048in (Metal Stud Thickness)

tstud SSMA = 0.0451in  (SSMA Metal Stud Thickness)
Fy_stud = 33-ksi (Minimum Yield Strength of Metal Studs)
Fu stud == 45-ksi (Minimum Ultimate Strength of Metal Studs)

Allowable Shear / Bearing Capacity of Screws

Va_screw2_AAMA = 621:1b (Screw Shear Strength Per AAMA TIR-A9-14)
2692-1b
Va_screw2_ESR3332 = =897 1b (Screw Shear Strength Per ESR-3332)
Va_screw2_ESR3332_brg == 377-1b (Screw Shear Bearing Strength Per ESR-3332)
1395:1b . .
Va_screw2_DF = =465Ib (Screw Shear Bearing Strength Per Dril-Flex)

/ 3
4.2 tstud ‘d2' Fu_stud

(Screw Shear Bearing Strength Per AlSI Cold

Va_screw2_AISI = 2 = 331Ib Formed Steel Design 2008 Edition)
3
" _ 4-2\/tstud_SSMA d2-Fy stud p—_— (Screw Shear Bearing Strength Per AlSI
a_screw2_SSMA = 3 - Cold Formed Steel Design 2008 Edition-SSMA)

Va_screw2_shear := MiN(Va_screw2 AAMA, Va_screw2_ESR3332) = 6211b
Va_screw2_bearing = min[Va_screwz_ESR3332_brg,Va__screwz_DF»Va_screwz_AISI :Va_screWZ_SSMA) = 3021b

Va_screw2 = min(Va_screwz_shearaVa_screwZ_‘bearing) = 3021b

Thermal isolator clip system
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Allowable Tensile / Pull-Out Capacity of Screws

Ta_screw2_AAMA = 1075:1b (Screw Tensile Strength Per AAMA TIR-A9-14)
4363-1b .
Ta_screw2 ESR3332 = = 14541b (Screw Tensile Strength Per ESR-3332)
Ta_screw2 ESR3332 po = 131lb = 1311b (Screw Tensile Pull-Out Strength Per ESR-3332)
398:1b ; ;
Ta_screw2_DF = =1331b (Screw Tensile Pull-Out Strength Per Dril-Flex)

0.85tstyg-d2- Fy_stud (Screw Tensile Pull-Out Strength Per AlSI Cold
Ta_screw2_AlIS| = = 1531b F i iti
. | _ 3 ormed Steel Design 2008 Edition)

0.85tstud_ssma-d2-Fu_stud s o i (Screw Tensile Pull-Out Strength Per AlSI Cold

Ta_screw2_SSMA = 3 Formed Steel Design 2008 Edition-SSMA)

Ta_screw2_tensiun = min(Ta_screwz_AAMA:Ta_screw2_ESR3332) = 10751b
Ta_screw2_puliou1 = min (Ta_screw2_E8R3332_posTa__screw2_DFaTa_screw2_AISI-Ta_screWZ_SSMA) =131lb

Ta_screw2 = min(Ta_screw2_tensionsTa_screw2_pullout) =131Ib

Check (2) Screws at Each Thermal Clip Connection to Metal Stud Wall
Shear in Screws at Light Panels

Pclip_DL_light
Vmax_light2 = —‘2; =8Ib < Va_screw2 = 3021b

if(Vmax_lightZ < Va_screw2:" O.K.","N.G. ") =" 0O K"

Shear in Screws at Heavy Panels

I:’clip DL_heavy
Vmax_heavy2 = % = 151b < Va_screwz = 3021b

if(Vmax_heavyz < Va_screw2," O.K." ,"N.G. ") ="0K."

Thermal isolator clip system
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Tension in Screws at Light Panels in Typical Wind Zones

I:'czlip_‘u"u'L_tz Pciip_DL_|ight'3.?5in

Tmax_tz_light = > + 3N =80lb < Ta_screwz2 = 1311b

if(-I-m(-.ix_tz_ligh't < Ta_screw2." O.K."," N.G. ") ="0.K."

Tension in Screws at Light Panels in Corner Wind Zones

Pelip_wL_cz . Pelip_DL_light 3.75in

Tmax_cz_light := > 3in =1201b < Ta_screw2 = 1311b

if(Tmax_u:;z_light < Ta_screw2," O.K."," N.G. ") O

Tension in Screws at Heavy Panels in Typical Wind Zones

Pelip WLtz _ Polip_DL_heavy-3.75in

> o =98l < Ta screw2 = 1311b

Tmax_tz_heavy =
if( Tmax_tz_heavy < Ta_screw2," OK.","N.G.") ="OK."

Tension in Screws at Heavy Panels in Corner Wind Zones

Pelip WL_cz " Pclip_DL_heavy'3.75in

2 3in =138Ib > Ta screw2 = 1311b

Tmax_c:z_heavy A=

if(Tmax_cz_heavy & Ta_screwz ," OK. n ’n NG ll] L NG "
only 5.3% over, say "O.K."

Check Compression Stress in Thermal Block Material

Tmax = max(Tmax_tz_light:Tmax_cz_light:Tmax_tz_heavy,Tmax__cz_heavy) =1381b

mox [Ted T T
Cmax = Tmax = 138lb - |} -f__-?'uh,__W__,_u_.-“-_-,_;L._.A.,,M.;}T,,w,,:;,, e
T
L . Compressive strength of o !
Fe_25:=9840psl 150k material (25% Glass Fill) ?{5 l
S |
: [ |
- . Compressive strength of il |
Fe_a0 = 13600psi )0k material (40% Glass Fill) Coox || |4l 1
— ||+~ fmn >
e —U |

LA :l

Consider all compressive to act at bottom 1" of block.
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tblock_wa” = O : 0984i n

fc ) Cmax

= — <<<
4-1in-0.0984in

= 352-psi Fc_25 = 9840 psi

Compression stress in block material is much less than than the

material compressive strength. Block material is adequate for imposed
compressive force.

Check 0.100" 6063-T6 Aluminum Clip (Fy=25 ksi min., Fu=30 ksi min.)

talum = 01 000' |n

e ]

VATNETY

LOAD DIAGRAM

[

—= =— (00984

Lajum = 4in (Aluminum Length)

Fy_amm =25.ksi (Minimum Yield Strength of Aluminum)
Fu alum = 30-ksi  (Minimum Ultimate Strength of Aluminum)

Fsu alum = 19ksi  (Minimum Ultimate Shear Strength of Aluminum) |

(Aluminum Thickness) LAk

R2 wi-3in

= 75-in:1b
8

Mmax_waﬁR2 =

Wind Load at Screw Locations -
Pclip WL tz  Peclip WL Ra
Pwi = max| —=——== -2 | 1001b P i
2 2 vy A
M, ‘. ! .M
\ ,/. ).-"
7 L #
Wind Load Reaction at R2 Location A: -—\'}ai\
' i
R2_W|_ = 2PWL =2001Ib - 1.5000 - 15000 _._
Weak Axis Moment / Stress at Rz Location From Wind Load e 3.0000 — 5o

Thermal isolator clip system
structural calculations (4”)
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M R2
fb_wa_R2 = 7% = 11250-psi

g' Latumtalum
Fb_wa_a}um = 19700-DSI

if(fb_wa_R2 < Fp wa_alum," O.K.","N.G. ") ="0K."

Dead Load at Screw Locations DEAD LOAD DIAGRAM
Pelip_DL_light Pelip_DL_heavy |1 5000 b= 1.5000 =
PpL := max > ; "2- = 181b : T R

Dead Load Reaction at Rz Location | i

| 1.3090
Ry pL:=2-Pp_=31lb “—‘j_;'—L
o DL
Strong Axis Moment / Stress at Rz Location Rp
Ro pL-3in |

Mmax_sa_DL = -—‘4—— = 23-in-1b f _‘T
|
|
Mmax_sa_DL - R e
fo_sa DL = % = 87-psi 50000 =

=k
6 alum’ Lalum

Lalum 1.5in
Sh limit := . =24
i talum 1.0-Lajum

Fb_sa_alum = 27.9ksi — 0.532ksi-(Sp_jimit) = 14869 psi

fb_sa DL = 87-psi < Fb_sa_alum = 14869 psi

if(fs a8 DL < Fi_ga_aloms" 0K ,"NIG. ") =" O K.

Thermal isolator clip system
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Torsional Moment / Stress at Rz Location

Mmax vr R2 = PpL-1.3090in = 20-in-1b

M R2 tal
fur R2 = ;“ax‘w" UM _ 1512.psi

i 4
3 alum’ talum

Laium _ 40

Svr_limit ==
talum

Fur_alum = 11.5ksi — 0.062ksi: (Syr_jimit) = 9020- psi

fir Rz =1512psi < Fyr_aum = 9020-psi
if(fyr_R2 < Fyr_alum," O.K.","N.G.") = "OK."

Combined Stress Ratio

fb wa R2 fp sa DL . fur R2 2
CSRajum = — + — +|——— | =0.361 < 1.000
b_wa_alum Fb_sa_aium F\f'r_alum

if(CSRaym < 1.000,"OK.","N.G.") =" OK. "
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THERMAL CLIP ANALYSIS

(ATTACHED TO 16 GAUGE COLD FORMED METAL STUDS)
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Thermal Clip Analysis: Attached to 16 Gauge Cold Formed Metal Studs

Basis of Design Information

Sstuds := 16in (Typical Wall Construction - On Center Stud Spacing)
St_clip := 36in (Thermal Clip Spacing Along Vertical Studs - Basis of Design Clip Spacing)

A := Segtyds St_clip = 4ﬁ2 (Panel Area Per Thermal Clip - Basis of Design)

WLty := 30 psf (Basis of Design Wind Pressure - Typical Wind Zone of Building)
WL, := 50-psf (Basis of Design Wind Pressure - Corner Wind Zone of Building)
DLpni_light := 2.0-psf (Basis of Design "Light" Panel Weight - 1/8" Solid Aluminum or 4mm ACM)

DLpni_heavy := 5.7-psf (Basis of Design "Heavy" Panel Weight - 1/2" TATKL)

DLmisc = 2.0-psf (Basis of Design Miscellanleous Materials - Extrusions / Z-Girts of Panel
System)

Basis of Design Load Determination

Wind Load Reaction Per Thermal Clip

Pelip WL _tz := A-WLz = 1201b (Wind Load Reaction at Clips in Typical Zone Wind Region)
Pelip_WL_cz == A-WL¢z = 2001b (Wind Load Reaction at Clips in Corner Zone Wind Region)

Dead Load Reaction Per Thermal Clip

Pelip_DL_light = A‘(DLpnl_Iight n DLmisc) = 161b (Dead Load Reaction - Light Panels)
Pelip_DL_heavy = A'(DLpnl_heavy b Dl—misc) =31lb (Dead Load Reaction - Heavy Panels)

Check 1/4-14 Dril-Flex into 0.100" 6063-T6 Aluminum Material (Fy=25 ksi min., Fu=30 ksi min.)

dq := 0.25in (Screw Diameter)
talum = 0.100in (Aluminum Thickness)
Fy alum = 25-ksi (Minimum Yield Strength of Aluminum)

Fu_alum = 30-ksi  (Minimum Ultimate Strength of Aluminum)

Thermal isolator clip system
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Allowable Shear / Bearing Capacity of Screws

Va_screw AAMA = 621:Ib (Screw Shear Strength Per AAMA TIR-A9-14)
2692:1b
Va_screw ESR3332 = =897 1b (Screw Shear Strength Per ESR-3332)
2d1-talum Fu_alum (Screw Shear Bearing Strength Per Aluminum
Va_screw_ADM = 3 =5001b Design Manual 2010 Edition)

Va screw = min(va_screw_AAMA,Va_screw_ESR3332sVa_screw_ADM) = 5001b
Allowable Tensile / Pull-Out Capacity of Screws

Ta_screw_AAMA = 1075:1b (Screw Tensile Strength Per AAMA TIR-A9-14)

4363:1b

Ta_screw ESR3332 = = 14541|b (Screw Tensile Strength Per ESR-3332)

Ta_screw_pullout AAMA = 236:Ib (Screw Pullout Strength Per AAMA TIR-A9-14)

Ta_screw = mi”(Ta_screw_AAMAsTa_screw_ESR3332aTa_screw_pullout_AAMA) = 2361b

Check (2) Screws at Each Panel Connection to Thermal Clip

Shear in Screws at Light Panels

Pelip_DL_light
Vmax_light = _'_E_‘_ = 8Ib < Va_screw = 5001b

|f(Vmax_|[ght < Va_screw 5 1 O.K. " N " NG “) =" OAK o

Shear in Screws at Heavy Panels

Pclip_DL_heavy
Vmax_heavy = % =151b < Va_sc(ew =5001b

if(Vmax_heavy % Va_screw 5 » O.K. " . " N.G. ") & M OK. "

Tension in Screws at Panels in Typical Wind Zones

Pelip_WL_tz
Tmax_tz = —5—— = 60Ib & Tasss =2386b

if(Tmax_tz < Ta_screw, O.K.","N.G, ") ="K

Thermal isolator clip system
structural calculations (4”) 20
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Tension in Screws at Panels in Corner Wind Zones

Pelip_wL
Tmax_cz = % =1001b < Ta_screw =2361b

if(Tmaxﬁcz < Ta_screw, O.K.","N.G. ") = "0

Check 1/4-14 Dril-Flex into 16 ga. Metal Stud Framing (Fy=33 ksi min., Fu=45 ksi min.)

ds := 0.25in (Screw Diameter)

tstud == 0.060in (Metal Stud Thickness)

tstud SsmaA = 0.0566in  (SSMA Metal Stud Thickness)
Fy stud = 33-ksi (Minimum Yield Strength of Metal Studs)
Fu stud := 45-ksi (Minimum Ultimate Strength of Metal Studs)

Allowable Shear / Bearing Capacity of Screws

Va_screw2_AAMA := 621:1b (Screw Shear Strength Per AAMA TIR-A9-14)
2692-1b
Va_screw2_ESR3332 = =897 1b (Screw Shear Strength Per ESR-3332)
Va_screw2_ESR3332_brg = 520-1b (Screw Shear Bearing Strength Per ESR-3332)
1681:1b . :
Va_screw2 DF = = 5601b (Screw Shear Bearing Strength Per Dril-Flex)

f 3
4.2,[tstuq -d2- I:u_stud

(Screw Shear Bearing Strength Per AlSI Cold

Va_screw2_AISI = 3 =4081b Formed Steel Design 2008 Edition)
3 .
@ 424 1stud_ssmA -d2-Fy stud 4oq)p (Screw Shear Bearing Strength Per AlSI
a_screw2_SSMA = 3 - Cold Formed Steel Design 2008 Edition-SSMA)

Va_screw2_shear ‘= min(va_screw:Z_AAMA,Va_screr_ESRSSBE) = 6211b
Va_screwZ_bearing = min(Va_screw2_ESR3332_brg,Va_screWZ_DFaVa_screwz_AISIaVa_screwIZ_SSMA) = 4241b

Va_screwZ = min(va_screWZ_shearsVa_screw2rbearing) =4241b

Thermal isolator clip system
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Allowable Tensile / Pull-Out Capacity of Screws
Ta_screw2_AAMA = 1075:-Ib

3965 _ s

Ta_screr_ES R3332 =

Ta_screwZ_E8R3332_po = 207Ib = 207 Ib

530-1b

Ta_screw2_DF = T

—1771b

(Screw Tensile Strength Per AAMA TIR-A9-14)

(Screw Tensile Strength Per ESR-3332)

(Screw Tensile Pull-Out Strength Per ESR-3332)

(Screw Tensile Pull-Out Strength Per Dril-Flex)

0.85tstud-d2-Fu_stud "G (Screw Tensile Pull-Out Strength Per AlSI Cold
3 Formed Steel Design 2008 Edition)

Ta_screwz_AISI =

0.85tstud_ssma d2-Fu_stud 1801 (Screw Tensile Pull-Out Strength Per AISI Cold

Ta_screw2_SSMA = 3 Formed Steel Design 2008 Edition-SSMA)

Ta_screw2_tension = mm(Ta_screw2_AAMA=Ta_screw2_ESR3332) = 10751b
Ta screw2_pullout == min(Ta_screWZ_ESR3332_po:Ta_screwZ_DFsTa_screwE_AlSl,Ta_screWZ_SSMA) =1771b

Ta_screwz = min(Ta_screwz_lensionaTa_scrEWZ_pullout) =1771b

Check (2) Screws at Each Thermal Clip Connection to Metal Stud Wall
Shear in Screws at Light Panels

Pclip_DL_light

= 8 Ib < Va screw? = 424 Ib

Vmax_light2 =
if(\"(mz-m_iightll < Va_sr_:rew2 Wl o ) I B ") =R 6,

Shear in Screws at Heavy Panels

Pclip_DL_heavy
2

Vmax_heavy2 i

if(vmax_heavy2 < Va_sc:rer v AR, ") =0

Thermal isolator clip system
structural calculations (4”)
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Tension in Screws at Light Panels in Typical Wind Zones

Pelip_WL_tz N Peiip_DL_light 3.75in
2 3in

=801Ib <

Tmax_tz_light =

Tension in Screws at Light Panels in Corner Wind Zones

<

Pelip_WL_cz _I Pclip_DL_light 3.75in

=.1201b
2 3in

Tmax_cz_light =

Tension in Screws at Heavy Panels in Typical Wind Zones

Pelip_WL_tz " Pclip_DL_heavy 3.75in
2 3in

=98lb <

Tmax_tz_heavy G

Tension in Screws at Heavy Panels in Corner Wind Zones

Pelip_DL_heavy' 3.75in
3in

Pel ip WL _cz
+
2

=138lb >

Tmax*cz_hea\ry =
if(Tmax_cz_heavy < Ta_screwZ g ™

Check Compression Stress in Thermal Block Material

Tmax = max(Tmax_tz_[ightsTmax_cz_Eighta Tmax_tz_heavyaTmaxﬂcz_heavy) =138Ib

Ta_screwz =1771b

if(-I-max_tz_light < Ta_screwz2." O.K."," N.G. ") ="0K."

Ta_screwz =1771b

if( Tmax_cz_light < Ta_screw2," O.K.","N.G.") =" OK. "

Ta__screw2 =1771b

if(Tmax_tz_heaw < Ta_screw2,  OK.","N.G. ") ="0K."

Tamscremfz =1771lb

"N.G. ") ="0.K."

1T 7 [
oo B ety Shictons 5 Siivpeesrrsiet | (i

T_*-:\ x| _:I Il

Crax == Tmax = 1381b — ||
[
Fe o5:= 9840psi  Compressive strength of I 1
- block material (25% Glass Fill) ‘ - 1||;
[]
Fc 40 := 13600psi Compressive strength of I il
- block material (40% Glass Fill) Crox | I
i

Consider all compressive to act at bottom 1" of block.

Thermal isolator clip system
structural calculations (4”)
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i

thlock_wall := 0.0984in

s

|
|

CI"I‘IEX

=352.psi <<<

fo:

A ... S Fe 25 = 9840-psi [l
4-1in-0.0984in e . I
Compression stress in block material is much less than than the
material compressive strength. Block material is adequate for imposed
compressive force.

Check 0.100" 6063-T6 Aluminum Clip (Fy=25 ksi min., Fu=30 ksi min.)

taium = 0.1000-in  (Aluminum Thickness) WIND LUOAD DIAGRAM
Latum := 4in (Aluminum Length) vy e
1
Fy alum = 25-ksi  (Minimum Yield Strength of Aluminum) | |
Fu alum = 30-ksi  (Minimum Ultimate Strength of Aluminum) ‘
L W ) |- .
Fsy alum := 19ksi  (Minimum Ultimate Shear Strength of Aluminum) |
VP YPuL
Wind Load at Screw Locations
Ra
Pelip_wL_tz Pclip_ WL _cz P N
PwL = max[ > ; > = 1001b M, ;’\ 2 . Y \I My
AR R4 4

Wind Load Reaction at Rz Location

r==1,5000 -=1=1.5000 -

- 3.0000 ——

R2 wi = 2-Pw = 2001b

-

Weak Axis Moment / Stress at Rz Location From Wind Load

R2_wi-3in
8

= 75:in:Ib

Mmax_wa_R2 =

Thermal isolator clip system
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M max_wa_R2

1 2
E' I-alun'rtalum

fo wa_R2 = = 11250 psi

Fb_wa_a[um = 19700 p5|

fb_wa_Rz = 1 1250 pSI < Fb_wa_alum = 19?00‘ pSi

if(fo_wa_R2 < Fb_wa_alum," OK.","N.G.") =" OK."

Dead Load at Screw Locations DEAD LOAD DIAGRAM
Pelip_DL_light Pclip_DL_h L1500 15000
Ppy := max| —p-Dbtight Tclip DL heaw | _ .y, | :.,mr:*i‘- 1.5000 -
2 2 i R» '
¥ _- —
Dead Load Reaction at Rz Location 0o 1 ?l%
(-
Ro pL:=2-PpL = 31Ib R !
Strong Axis Moment / Stress at Rz Location Ra
Rg DL" 3in l )
Mmax_sa_DL = "_4— =23-in-lb ‘ ‘
Y I—— - 1,5000 ~=t=-1.5000 |

= 87-psi

1 re——3.0000 ——=

—-1 L
6 alum’ Lalum

Lal 1.5in
Sb_limit := — =24
= talum 1.0-Laum

Fb_sa_alum = 27.9ksi — 0.532ksi (Sp_jimit) = 14869: psi

fb_sa DL =

fo_sa_DL = 87-psi < Fb_sa_alum = 14869-psi

if(fb_sa_DL < Fb_sa_ah_lm, - OK " ,“ NG ") = OK !

Thermal isolator clip system
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Torsional Moment / Stress at Rz Location

Mmax_VT_R2 := Ppr-1.3090in = 20-in-1b

Mmax_vf_R?talum — 1512.psi

for R2 = —
== .t
3 alum talum
I—alum
Svr_limit = : =40
alum

Fur_alum = 11.5ksi — 0.062ksi-(Syr_jimit) = 9020- psi
fur Rz =1512:psi < Fyr_ajum = 9020-psi
if(fur_R2 < Fyr alum," OK." ,"N.G. "="oK"

Combined Stress Ratio

fo_wa_R2 b st T for 2 )
CSRaum :=[ IBE e ] T < 1.000
b_wa_alum Fb_sa__a!um FVT_aium

if(CSRaum < 1.000," O.K.","N.G.") =" O.K. "

Thermal isolator clip system
structural calculations (4”)
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THERMAL CLIP ANALYSIS

(ATTACHED TO WOOD STUDS)
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Thermal Clip Attachment Anlaysis: Attached to Wood Stud Wall
WOOD SCREWS COMBINED LATERAL & WITHDRAW LOADS W/ ALUMINUM SIDE MEMBER
(Ref. National Design Standard (NDS 2012 Edition) for Wood Construction)

#14 WOOD SCREW WITH ALUMINUM SIDE MEMBER

Ry, = 138lb  (Applied withdrawal load - See calculations for clips attached to cold formed metal studs)

R, = 15lb (Applied shear load - See calculations for clips attached to cold formed metal studs)

Appendix L - Table L3 Standard Wood Screws & Associated Bending Yield Strenath

Wood Screw Number
6 7 8 9 10 12 14 16 18 20 24
Nominal D (in)| 0.138 | 0.151 | 0.164 | 0.177 | 0.19 | 0.216 | 0.242 | 0.268 | 0.294 | 0.32 | 0.372
Root Dr(in) | 0.113 | 0.122 | 0.131 | 0.142 | 0.152 { 0.171 | 0.196 | 0.209 | 0.232 | 0.255 | 0.298
Fyb (psi) 100000 90000 | 90000 | 90000 | 80000 | 80000 { 70000 | 70000 | 70000 | 70000 | 70000

D:= 0.242in Wood Screw Nominal Diameter

D, := 0.196in Wood Screw Root Diameter

Fyp :== 70000psi Dowel Bending Yield Strength, psi (See 11.3.6) - Based on Nominal Diameter - Table 11M, Note 2
p:= 6-D=1.452.in Length of Fastener Penetration into the Wood Member - Min = 6D

E .= 2.D=0.484.in Length of tapered tip of screw, in. (See 11.3.5)
Im:= P —% =1.210-in  Main member dowel bearing length, in. (See 11.3.5)
I :== 0.100in Side member dowel bearing length, in. (See 11.3.5)

Note: "Im" or "Is" shall not exceed the length of fastener penetration "p", into the wood member (11.3.5.2).

G, = 0.42 Main member specific gravity (See Table 11.3.3A)
SDE FLATE % 7 o Rr
N T _
Resultant applied load: R, = sz + Rz2 -138.8Ib -m_m_‘{ij_'a’z' T?
& . _;'__d:; _
b g T e "-{:::j—\_ -
L _I\ = - _...’—-':' Do s
Ry e
Angle of insertion: o= atan| — | = 1.463 — ——
Z N [ \
_— /2;1"

Thermal isolator clip system
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Dowel Bearing Strength (See Table 11.3.3)

Main member: Fem := 3350psi

Allowable bearing of

Side member; Fes = 31000psi aluminum: 6063 - T6

Reduction Terms (Table 11.3.1B)

0:=90 Maximum angle of load to grain (0<g<90) for any member in connection.
H

Ko := 1+ 0.25 — Ko = 1.250
90

Kpy := if(Dr < 0.17in, 2.2in, 10D; + 0.5in)

Kp = if(Dy < 0.25in, Kpg,0) Kp=2.5-in

For threaded fasteners where nominal diameter (see Appendix L) is greater than or equal to 0.25" and the
root diameter is less than 0.25", Rdel: Kg.

Is the above condition true Ans1:= no yes=1 no=0
(yes/no)?
(if(Ans1 = 1,KpKg, 0))
Rd1 = F Rd‘l =0.0
in

(if(Dy < 0.25in, Kp, if(D; < 1in, 4-Kg-in, 0)))

Ryt = Rgiy = 2.5
di1 in di1
Ry := if(Ans1 =1, Ryq, Ryp) Ry1=2.5 Yield mode: I, & I,
[if[ D < 0.25in, Kp, if| D; < 1in, (3.6:Kg) in, O[]
Rait = , Ryiq =2.5
n
Rgii = If{AnS1 =1,Rg1, Rdll‘l) Rgy=2.5 Yield mode: Il
[if[ Dy < 0.25in, Kp, if[ Dy < 1in, (3.2:Ky)in, ][]
IRdlfl‘[ = = Rdlll‘l =205
In
Ry = if(Ans1 = 1, Ryq. Ryyin) Ry = 2.5 Yieldmode: Il Il & IV

Thermal isolator clip system
structural calculations (4”) 29



TECHNOFORM

Notes for Table 11.3.1A - Yield Limit Equations
F
L Re = 0.108
FGS
IITI
B Ry = 12.100
IS
JRe+2RE(14 R+ R2) + RZR,® ~Re(1+R)
Ky = ky = 0.531
1+ Rg
2.Fyp-(1+2:Re)-D
k2 = -1 4 2(1 + RE) + k2 =0.631
2
3'Fem'|m
2(1+Re) 2Fp(2+Rg) D2
kg = -1+ = + 5 ks = 10.546
e 3-Fem:ls
Table 11.3.1A - Yield Limit Equations
Yield Mode Single Shear
Dk -F
L Ty ————— 2 =323
Ra
Dr'ls'Fes
I IS il Zis =247 b
Ran
K1-Dyls-Feg
1l Z” P T e e Z|| =131lb
Ry
I 2Bl Fem Zyim = 168 1b
i lim =
" ™ (14 2:Re) Ry "
i PO . Zye = 134 1b
-] s == (2 " Re)'Rdlll s =
2
IV 2, [ 2 om Ty Zy = 1851b
e : v =
Ry 3'(1 + Re)

Thermal isolator clip system
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Zmin := min(Zmin, , Zminy) = 131-Ib

Zim 323

Z,=| Zym Z,=|168 |-Ib Zming = min(Z,) Zmin, = 134-lb  Wood strength limit
\Zinis 134
(2 247

Zy=| 2 Zy=| 131 |Ib Zminy, = min(Zy) Zmin, =131l Metal strength limit
Zi 185

controling_part := h‘(Zmina > Zminy, "Metal" ,"Wood")

Yield Limits:  controling_part = "Metal"

Adjustment Factors for Dowel-type Fasteners Lateral Loads (Table 10.3.1)

note: Cp_L - Load duration factor can be taken as 1.6 except when connection capacity is based on design of

metal parts such as; metal plates, hangers, fasteners and others. (Appendix B.3 and Section 10.2.3)

Cp = if(Zmina > Zming, 1.0, 1 .6) =1.0 Load Duration Factor (Section 10.3.2, Table 10.3.3)

Adjusted Design Shear Value

Zadjusted =131lb

Cm =10 Wet Service Factor (Section 10.3.3, Table 10.3.3)
CiL=10 Temperauture Factor (Section 10.3.4, Table 10.3.4)
Cg =10 Group Action Factor (Section 10.3.6)

CarL=10 Geometry Factor (Section 11.5.1)

Ceg L= 1.0 End Grain Factor (Section 11.5.2)

Cair=10 Diaphragm Action Factor (Section 11.5.3)

Cin =10 Toe-Nail Factor (Section 11.5.4)

Zadjusted = Zmin-Cp | *Cy_1-Cy_1°Cq 1-Ca_1"Ceq_L'Cai_L-Cin_L

Wood Screw Withdraw Design Values (Section 11.2.2)

(Allowable lateral load)

2 . Ib
W := 2850-G,” -D-psi = 122.—
n

Wp = W-p=1771b

(Equation 11.2-4)

(Section 11.2.3.4)

Thermal isolator clip system
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Adjustment Factors for Dowel-type Fasteners Withdraw Loads (Table 10.3.1)

Co_w=1.0 Load Duration Factor (section 10.3.2)
Cuw:=1.0 Wet Service Factor (section 10.3.3)
Ciw=10 Temperauture Factor (section 10.3.4)
Ceg w:=1.0 End Grain Factor (section 11.5.2)
Cinw:= 1.0 . Toe-Nail Factor (section 11.5.4)

Adjusted Design Withdraw Value

Wadjusted = Wp Cp w'Cm wCt wCeg wCin w

Wagjusted = 177 Ib (Allowable withdraw load)

Allowable Resultant Load - Combined Lateral & Withdraw! Loading (Section 11.4.1)

T . g
7 e i i ~1761b > R.=1390b (Equation 11.4-1)

2 .
Wagjustea€0S(a) ~ + Zadjusted* Sin ()

wood_screw = if(Zu > R, "ok" ,"ng") wood_screw = "oK"

Thermal isolator clip system
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THERMAL CLIP ANALYSIS

(ATTACHED TO CONCRETE WALL)
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Thermal Clip Analysis: Attached to 6" thick 3000 psi NW Concrete Wall

Basis of Design Information

Shoriz = 16in (Horizontal Spacing of Thermal Clips - Basis of Design Clip Spacing)
St _clip == 36in (Vertical Spacing of Thermal Clips - Basis of Design Clip Spacing)

A := Shoriz St_clip = 4ft2 (Panel Area Per Thermal Clip - Basis of Design)

WLy, = 30.psf (Basis of Design Wind Pressure - Typical Wind Zone of Building)
WL, := 50-psf (Basis of Design Wind Pressure - Corner Wind Zone of Building)
DLpni_light := 2.0-psf (Basis of Design "Light" Panel Weight - 1/8" Solid Aluminum or 4mm ACM)

DLpni_heavy = 5.7-psf (Basis of Design "Heavy" Panel Weight - 1/2" TATKL)

DLmisc := 2.0-psf (Basis of Design Miscellanleous Materials - Extrusions / Z-Girts of Panel
System)

Basis of Design Load Determination

Wind Load Reaction Per Thermal Clip

Pelip wWL_tz == A-WLtz = 1201b (Wind Load Reaction at Clips in Typical Zone Wind Region)
Pelip WL cz = A-WL¢, = 2001b (Wind Load Reaction at Clips in Corner Zone Wind Region)

Dead Load Reaction Per Thermal Clip

Pelip. DL_light = A'(DLpnI__Iight"' DLmisc) =161b (Dead Load Reaction - Light Panels)
Pdlip: DL_heavy = A.(Dme_heaW + DLmiSC] =31lb (Dead Load Reaction - Heavy Panels)

Check 1/4-14 Dril-Flex into 0.100" 6063-T6 Aluminum Material (Fy=25 ksi min., Fu=30 ksi min.)

d4 := 0.25in (Screw Diameter)
talum = 0.100in (Aluminum Thickness)
Fy alum = 25-ksi  (Minimum Yield Strength of Aluminum)

Fu_alum = 30-ksi  (Minimum Ultimate Strength of Aluminum)
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Allowable Shear / Bearing Capacity of Screws

Va_screw AAMA = 621-1b (Screw Shear Strength Per AAMA TIR-A9-14)

2692-1b

Va screw ESR3332 == =8971b (Screw Shear Strength Per ESR-3332)

2d1-taum Fu_alum it (Screw Shear Bearing Strength Per Aluminum
3 - Design Manual 2010 Edition)

Va_screw_ADM =

Va_screw = mi”(Va_screw_AAMAa Va__screw_ESR33321Va_screw_ADM) = 5001b

Allowable Tensile / Pull-Out Capacity of Screws

Ta_screw AAMA := 1075:1b (Screw Tensile Strength Per AAMA TIR-AQ-14)
4363:1b :

Ta_screw_ESR3332 = = 14541b (Screw Tensile Strength Per ESR-3332)

Ta_screw_pullout AAMA = 236-1b (Screw Pullout Strength Per AAMA TIR-A9-14)

Ta_screw = min(Ta_screw_AAMA,Ta_screw_ESR3332,Ta_s::rew_pullout_AAMA) = 2361b

Check (2) Screws at Each Panel Connection to Thermal Clip
Shear in Screws at Light Panels

Pclip_DL_light
Vmax_light i —__:_2-__ = 8 Ib < Va__sgrew = 500 1b

if(Vmax_Iight < Va_screw O NG, ") ="0.K."

Shear in Screws at Heavy Panels

F)clip DL_heavy
Vinax_heavy = ———,—— = 15Ib < Va_screw = 5001b

if(\)’n-,e,,(_hea\,y < Va_screw." O.K."," N.G. ) ="oK "
Tension in Screws at Panels in Typical Wind Zones

Pelip_WL_tz
Tmax_fz = CIp_z—_ = 60 Ib < Ta_screw = 236 Ib

if(Tmax_tz < Ta_screw," O.K.","N.G. ") = 0K,
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Tension in Screws at Panels in Corner Wind Zones
Pclip WL_cz
Trmax_cz = == = 1001b < Ta screw = 2361b
if(Tmax_cz =< Ta_screw ," OK " N " NG_ ") — " O_K n

Check (2) 1/4" Diameter Hilti KWIK-CON Il (1"nominal embedment into 3000 psi NW concrete)

Allowable Shear/ Bearing Capacity of Screws

Va screw? = 357-1b (Allowable Screw Shear Strength per Hilti North America
- Product Technical Guide 2016 Volume 2 Edition 16)

Allowable Tensile / Pull-Out Capacity of Screws

Ta screw2 == 215:1b (Allowable Screw Tensile Strength Per Hilti North America
o Product Technical Guide 2016 Volume 2 Edition 16)

Check (2) Screws at Each Thermal Clip Connection to Concrete Wall
Shear in Screws at Light Panels

Pclip_DL_light
Vmax_light.? = f = 8Ib < Va_screwZ = 3571b

if(vmax_ligth < Va_screw2, O.K.","N.G. ") ="0.K."

Shear in Screws at Heavy Panels

Pclip_DL_heavy
Vmax_heavy2 = % =15lb < Va screw2 = 357 b

if(vmax_heavyZ < Va_screw2 ,"OK","N.G. ") ="0.K."
Tension in Screws at Light Panels in Typical Wind Zones

Peiip WL_tz  Pelip_DL_light 3.75in
Tmax_tz_light = _2 - g = ?3in =80lb < Ta_screw2 = 2151b

if(Tmax_tz_iight < Ta_screw2," O.K.","N.G.") =" OK."
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Tension in Screws at Light Panels in Corner Wind Zones

Pelip_WL_cz ” Pelip_DL_light 3-75In

2 o =120lb < Ta_screwz = 2151b

Tmax_cz_light :=
if(Tmax_cz_light < Ta_screw2," O.K." ,"N.G. ") ="0.K."
Tension in Screws at Heavy Panels in Typical Wind Zones

Pelip_ WL _tz g Pclip_DL_heavy" 3.75in
2 3in

Tmax_tz_heavy = =98Ib < Ta screw2 = 2151b

if(Tmax_tz_heavy < Ta_screw2," O-K.","N.G. "] =GR
Tension in Screws at Heavy Panels in Corner Wind Zones

Pelip_WL cz X Pclip_DL_heavy3.75in
2 3in

Tmax_cz_heavy = =138lb < Ta_screw2 = 2151b

if(Tmax_cz_heaw < Ta screw2," O.K.","N.G, ") ="0K."

CSR o Jmaxczheayy Vmaxheawz oo o 1.000
a_screw2 Va_screwZ

if(CSR < 1.000,"O.K.","N.G.") ="0.K."

Check Compression Stress in Thermal Block Material

Tmax = max(Tmax_tz_lightaTmax_cz_lightsTmax_tz_heavy,Tmax_cz_heavy) = 1381b

B

Ciax = Tmax = 1381b - %ot s
[ I
) ] Compressive strength of “! |,
Fo_25:=9840pSi )50k material (25% Glass Fil) o
y |
G ive strength of - i
r " ompressive s reng (9] | [ |
Fo_40:=13600psl 0k material (40% Glass Fill) Ceax || | NI I
. r M E—_‘l_ I =TT e .-.—a:-‘h"
=l

Consider all compressive to act at bottom 1" of block.
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thlock_wall := 0.0984in

Cmax

foim— X apawei €<¢  Fh shi= 08400
© = 4-1in-0.0984in P c_25 P

Compression stress in block material is much less than than the
material compressive strength. Block material is adequate for imposed
compressive force.

Check 0.100" 6063-T€ Aluminum Clip (Fy=25 ksi min., Fu=30 ksi min.)

talum = 0.1000-in  (Aluminum Thickness)

Lajum := 4in (Aluminum Length)
'

Fy_alum = 25-ksi (Minimum Yield Strength of Aluminum)

Fu_alum = 30-ksi  (Minimum Ultimate Strength of Aluminum)

Fsu_alum = 19ksi  (Minimum Ultimate Shear Strength of Aluminum)

—

| E——

WIND LUAD DIAGRAM

Rs

Weak Axis Moment / Stress at Rz Location From Wind Load

R2 wi-3in
8

Mmax_wa_R2 = = 75-in-1b

i—*'._ 5000 ~r=-1.5000 :i
Ro wi := 2-PyL = 2001b ~——3.0000

Y r} wi ' F WL
P
Wind Load at Screw Locations LS (
7 ™
T | \
Pelip_w Pelip_ WL M [ ~ Y 'M
P = max( ‘”p-z L2 “"—2 =% | = 1001b 7 | B
Wind Load Reaction at R2 Location

Thermal isolator clip system
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M R2
b= e - 11250-psi

Lt
6 alum talum

fbwa R2 = 11250-psi <  Fp wa_alum = 19700:psi

if{fiy, war R2 < Fibwa_alums"OK." ;" N.G, ") =" OK. "

Dead Load at Screw Locations DEAD LOAD DIAGRAM
Pclip_DL_light Pclip_DL_h .
Py 5= max[ C'p-z 2 e = 220 | < 151b [~ 1.5000 =~ 1.5000 -
v e
Dead Load Reaction at Rz Location ) |
1.3090
R =2-PpL=31Ib !
9 Pk AL —— g
_,.J:‘L - i
Strong Axis Moment / Stress at Rz Location
Re
Rz pL-3in i
Mmax sa DL I e = 23'|n'|b
_Sd_ 4 Y
A
| |
Mmax sa DL .
fs ga DLiI=rg———— =87-p8] ‘ ‘
L )= 1.5000 |
6 alum” Lalum »‘
3.0000

Lalum f[ 1.5in ]
Sp limit := : =24
2L talum 1.0-Lajum

Fb_sa_alum = 27.9ksi — 0.532ksi:(Sp_jimit) = 14869- psi

fb_sa DL = 87-psi < Fb sa alum = 14869-psi

if(fb_sa_DL < Fp_sa_alum,"O.K.","N.G. ") ="0.K."
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Torsional Moment / Stress at Rz Location

Mmax_vT_Rz = PDL' 1 3090in = 20' in‘ Ib

M max_vTt_R2’ talum

fvr_R2 = 7 . 1512 psi
=4k K
3 alum’ talum
I-alum
S\n-_limit = =40
alum

Fyr_alum := 11.5ksi — 0.062ksi(Syr_jimit) = 9020- psi

fVT_Rz = 1512 pSi < FV'T_a[UITI = 9020- psi -
If(fVT_Rz < FVT__alUm ) i O.K " ," NG. ") = OK‘ "

Combined Stress Ratio

2
fo waR2  fb_sapL ] [ fyr_R2
+

FV'r_aIum

2

b_wa_alum I:b_sa_alum

if(CSRalum < 1.000," O.K.","N.G.") = "O.K."
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THERMAL CLIP ANALYSIS

(ATTACHED TO HOLLOW CORE CMU WALL)
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Thermal Clip Analysis: Attached to 1500 psi Hollow Core Concrete Masonry Units

Basis of Design Information

Shoriz == 16in (Horizontal Spacing of Thermal Clips - Basis of Design Clip Spacing)
St _clip == 36in (Vertical Spacing of Thermal Clips - Basis of Design Clip Spacing)

A := Shoriz' St_clip = 41t (Panel Area Per Thermal Clip - Basis of Design)

WLy, := 30- psf (Basis of Design Wind Pressure - Typical Wind Zone of Building)
WL, := 50-psf (Basis of Design Wind Pressure - Corner Wind Zone of Building)
DLpnl_light := 2.0-psf (Basis of Design "Light" Panel Weight - 1/8" Solid Aluminum or 4mm ACM)

DLpnl_heavy = 5.7-psf (Basis of Design "Heavy" Panel Weight - 1/2" TATKL)

DLmisc := 2.0-psf (Basis of Design Miscellanleous Materials - Extrusions / Z-Girts of Panel
System)

Basis of Design Load Determination

Wind Load Reaction Per Thermal Clip

Peiip_WL_tz = A WLz = 1201 (Wind Load Reaction at Clips in Typical Zone Wind Region)
Pelip WL_cz = A-WL¢z = 2001b (Wind Load Reaction at Clips in Corner Zone Wind Region)

Dead Load Reaction Per Thermal Clip

Pelip. DL_light := A'(DLpnl_Iight + DLmisc) = 161b (Dead Load Reaction - Light Panels)
Pelip_DL_heavy := A (Dl-pnl_heauy + DLmisc] =31lb (Dead Load Reaction - Heavy Panels)

Check 1/4-14 Dril-Flex into 0.100" 6063-T6 Aluminum Material (Fy=25 ksi min., Fu=30 ksi min.)

dq = 0.25in (Screw Diameter)
Fy alym := 25-ksi  (Minimum Yield Strength of Aluminum)

Fu_alum = 30-ksi  (Minimum Ultimate Strength of Aluminum)

Thermal isolator clip system
structural calculations (4”)
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Allowable Shear/ Bearing Capacity of Screws

Va_screw_AAMA = 621-Ib (Screw Shear Strength Per AAMA TIR-AS-14)
2692-1b
Va screw ESR3332 == = 897Ib (Screw Shear Strength Per ESR-3332)
" _ 2dvtaum Fu_alum — (Screw Shear Bearing Strength Per Aluminum
a_screw_ADM -= 3 o Design Manual 2010 Edition)

Va_screw = min(va_screw_AAMAsVa_screw_ESR3332:Va_screw_ADM] = 5001b

Allowable Tensile / Pull-Out Capacity of Screws

TELSCNEW_MM A= 1075:1b (Screw Tensile Strength Per AAMA TIR-A9-14)
4363:1b ;

Ta_screw_ESR3332 = = 14541b (Screw Tensile Strength Per ESR-3332)

Ta_screw_pullout AAMA := 236-1b (Screw Pullout Strength Per AAMA TIR-A9-14)

Ta_screw = min(Ta_screw_AAMA’Tamscrew_ESR3332,Ta_screw_pullout_AAMA) = 2361b

Check (2) Screws at Each Panel Connection to Thermal Clip
Shear in Screws at Light Panels

Pclip_ DL_light
Vmax_light = f =8lb < Va_screw =5001Ib

if(\"'max_light < Va_screw ;) O "NLG. ") ="0K."

Shear in Screws at Heavy Panels

F)c:lip DL_heavy
Vmax_heavy = —% =15Ib < Va_screw = 5001b

if(vmam_h(—:a\.ry < Va_screw," O.K.","N.G. ") ="0.K."

Tension in Screws at Panels in Typical Wind Zones

Pelip_WL_tz
Ttz 5= L-z-— =60lb < Ta screw =2361b

if(Tmax_tz < Ta_screws"OK." ,"N.G.") ="OK."

Thermal isolator clip system
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Tension in Screws at Panels in Corner Wind Zones

Pelip_wL
Tmax_cz = —— 5= = 1001b < Ta screw =2361b

if(Tmax_CZ < Ta_screw . " OK " ’Tl NG u) _n OK. "

Check (2) 1/4" Diameter Hilti KWIK-CON Il (1"nominal embedment into 1500 psi NW,.LW or MW
hollow concrete block conforming to ASDTM C90)

Allowable Shear / Bearing Capacity of Screws

V. .~ 275.1b (Allowable Screw Shear Strength per Hilti North America
8 sorewd el Product Technical Guide 2016 Volume 2 Edition 16)

Allowable Tensile / Pull-Out Capacity of Screws

T = 165-1b (Allowable Screw Tensile Strength Per Hilti North America
ALscrewe TR Product Technical Guide 2016 Volume 2 Edition 16)

Check (2) Screws at Each Thermal Clip Connection to CMU Wall

Shear in Screws at Light Panels
Pclip_DL_light
Vmax_light2 = — = 8lb < Va_screw2 = 2751b
if(Vmax_||ght2 < Va_screwz ) " O.K. " - " N.G. ") =" OK. "
Shear in Screws at Heavy Panels
F’clfp_,DL__heawy
Vmax_heavy2 = = g 15b < Va_screw2 = 2751b

if(Vmax_heavy2 < Va_screw2," O.K." ,"N.G. ") ="0K"

Tension in Screws at Light Panels in Typical Wind Zones

Palip_WL_tz " Pelip_DL_light 3.75in

2 3m - 80 Ib < Ta_screw2 = 165 Ib

Tmax_tz_light =

i1:(Tmax_tz_light < Ta screw2," O.K.","N.G. "] ="0.K."

Thermal isolator clip system
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Tension in Screws at Light Panels in Corner Wind Zones

Pelip_wiL_cz  Pelip_DL_light3.75in
Tmax_cz_light == _2 =k = _3in =1201Ib < Ta_screwz = 1651b

if(Tmax_cz_Iight < Ta_screwz," OK.","N.G. ") ="0K."

Tension in Screws at Heavy Panels in Typical Wind Zones

Polip_ WL_tz  Pdlip_DL_heavy 3.75in
Tmax_tz_heavy = _2 SR = _3il'l =98lb < Ta_screw2 = 1651b

]f(Tmax__tz_heavy < Ta_screw2," O.K.","N.G. ") ="0K™"
Tension in Screws at Heavy Panels in Corner Wind Zones

Pelip_WL_cz  Pelip_DL_heavy 3.75in
Trmax ez peawy =" — g =138lb < Ta screwz = 1651b

if(TmaX_cz_heavy < Ta_screwz 2 OK " LU"NG. ") =Y

Tmaxﬂcz_heavy Vmax_heavy2

CSR = =0.895 < 1.000

Ta_screwZ Va_screwz

if(CSR < 1.000,"O.K.","N.G.") ="Q.K."

Check Compression Stress in Thermal Block Material

Tmax = max(Tmax_lz_light-Tmax_cz_lightsTmax_tz_heavy:Tmax_cz_heavy) =1381b

—|— it F:_ ‘ ] [ N T
Cmax = Tmax = 1381b - i @1;«. o e =
I | I
. . Compressive strength of _ I It
Fe_25:=9840psl 50k material (25% Glass Fill) | H ! |
I I
. . Compressive strength of [ I}
Fe_40:=13600psi ok material (40% Glass Fill) s i I
i » a E{._iLL}w;:;,,.'w.'.;,;;;k,,,w:m.,_,\.,,; .,;n.“.m.. S e
e O |

e B R S |

Consider all compressive to act at bottom 1" of block.

Thermal isolator clip system
structural calculations (4”)
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thiock_wall := 0.0984in

Cmax

g
4-1in-0.0984in

=352.psi <<<  Fg o5 = 9840.psi

Compression stress in block material is much less than than the

material compressive strength. Block material is adequate for imposed
compressive force.

Check 0.100" 6063-T6 Aluminum Clip (Fy=25 ksi min., Fu=30 ksi min.)

talum = 0.1000-in  (Aluminum Thickness) WIND LOAD DIAGRAM

Lalum = 4in (Aluminum Length) R>

Fy alum = 25-ksi  (Minimum Yield Strength of Aluminum)
Fu alum = 30-ksi  (Minimum Ultimate Strength of Aluminum)

Fsu_alum = 19ksi (Minimum Ultimate Shear Strength ofAIumihum)‘

Wind Load at Screw Locations YPuL
2
Peiip_wi_tz Pelip_wi | Ra
B max( c:lp,,2 =z r:|p_2 Gz | _ 1001b “ f /N
i"'f_l ||{ ’7 rs Y . /e ‘\:! Ml
\ , / ‘/'
AR ; R.A

1

-1.5000 =—=1.25000

0 -
R2 wi = 2:Py_ = 2001b t |
3.0000

Weak Axis Moment / Stress at R2 Location From Wind Load

Wind Load Reaction at Rz Location ‘
|

R2_w3in

Mmax_wa_R2 = —=—2—— = 75-in-1b

Thermal isolator clip system
structural calculations (4”)
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Mmax_wa_RZ

fo wa R2 = = 11250 psi

wks -t
6 alum’ talum

fo wa R2 = 11250-psi <

Dead Load at Screw Locations

if(fb_\«\.'a_RZ < Fb_wa_aum," O.K.","N.G. "] ="0K."

DEAD LOAD DIAGRAM

Ppi := max
DL ( > s >

Dead Load Reaction at Rz Location
R2 pL = 2-PpL=31lb
Strong Axis Moment / Stress at Rz Location

Rz pL-3in

M max_sa_DL

2

fb sa DL = = 87-psi

L X
6 alum’ Lalum

—— Lajum 1.5in _ 24
b_fimit talum 1.0-Lajum

fb_s.a_DL = 87 psi <

I:’{';iip_IIJL_Iight Pclip_DL_heavy] —15lb

Fb_SB_B|Um = 2?9k3| - 0532k5|(8b_[|m|t) —3 14869 p5[

Fb_sa_am'-n o= 14869‘ pSl

le- 1.5000 == 15000 -~
Ra
s i
1.30%0
; —— |
FoL T Po
=
Lo =
Y
A A
i
!
r~-1.5000 »1=1.5000 =

1

P — 3 |’_l ;:; :] [ ——

if(fb"sa_DL < Fb_sa_a[um, : O.K. " ) " N.G "] =" O.K -

Thermal isolator clip system
structural calculations (4”)
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Torsional Moment / Stress at R2 Location

Mmax_vr_R2 = PpL-1.3090in = 20-in-Ib

Mmax_w_R:Z‘ talum

fur_R2 = 3 = 1512 psi
L -t
3 alum’ talum
Lalum
Svr_limit := — 40
alum

Fyr_alum := 11.5ksi — 0.062ksi-(Syr_jimit) = 9020 psi

fvr_R2 = 1512.psi < Fyr_alum = 9020-psi
|f(f\f‘r_R2 < Fyr_alum," O.K.","N.G. ") ="0K."

Combined Stress Ratio

fb wa R2 fb sa DL e fur R2 #
CSRa[um = — + — + — = 0361 < 1000
Fb_!.«va_a\ium Fb_sa_alum I:'wr_alum

if(CSRaium < 1.000," O.K." ,"N.G.") = "OK."

Thermal isolator clip system
structural calculations (4”) 48



TECHNOFORM

STRUCTURAL TABLES

(CLIP QUANTITY ESTIMATING TABLES)

Thermal isolator clip system
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SQUARE FOOTAGE PER CLIP BASED ON ALLOWABLE WIND LOAD PRESSURE AND CLADDING DEAD LOAD

150
145
140
135
130
125

120

115

TECHNOFORM

(CLIPS ATTACHED TO 18 GA COLD FORMED METAL STUDS)
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How to use Estimating Table:
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1. Determine project specific cladding design wind pressure (psf) and cladding system dead load (psf]
2. Find the corresponding design wind lead in the left most column {round up to the nearest increment)
3. Find the corresponding design dead load in the bottom row (round up to the nearest increment)

4. Find the intersecting point on the table to determine the number of square footage each thermal clip can support.

5. Divide the project cladding square footage by the number pulled from the table to determine the approximate number of clips required for the project.

Notes:

1. This table is based on the thermal clips being attached to 18 gauge standard strength metal studs (Fy=32ksi min., Fu=45ksi min.)

2. This table is based on the thermal clips being attached to the metal stud wall with (2) 1/4 -14 x 4" HWH ELCO Dril-Flex Screws with 42 Point at 3" C.C. vertical spacing.

3. This table is based on the use of 3 3/4" deep x 4" long thermal clios
4. This table is based on the thermal clips being orientad with the length of clips running vertically.
5. This table is based on thermal clip capacity and does not account for specific support requirements of various cladding systems & joineries that may have an impact on the required clip quantity for the

project.
6. Although combinations of the lower pressures indicate a relatively high square footage per clip, mast cladding systems will require mere clips than indicated for adequate support.

DEAD LOAD (PSF)

7. Load combinaticns resulting in tabulated values of (1) square foot per clip may require 2 closer stud spacing than the traditional 16" o.c. wall construction.

Thermal isolator clip system
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50



TECHNOFORM

SQUARE FOOTAGE PER CLIP BASED ON ALLOWABLE WIND LOAD PRESSURE AND CLADDING DEAD LOAD
(CLIPS ATTACHED TO 16 GA COLD FORMED METAL STUDS)

150 | 2 2 2 2 2 2 2 2z 2 2

145 | 2 2 2 2 2 2 2 2 2 2 2 2

190 | 2 2 2 2 2 2 2 2 2 2 2 2 2 2

135 | 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

130 | 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

125 | 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

120 | 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

15 | 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

10 | 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 2 2 2 2 2 2 2

05 | 3 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

w0 | 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

95 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
WIND Lo | 3 3 3 3 3 3 3 El 3 3 3| 2 2 2 2 2 2 2 2 2 2 2 2 2 2

85 4 3 3 3 3 3 3 | 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2
LOAD | s | a | 4 | a T T [ [T e 3 ] | S aeslumE] = 2 2 2 2 2 2

75 4 4 a S 3 3 3 3 3 3 3 o 3 E] 3 3 2 2 2 2 2 2 2 2
(TN T S T e e T e e e e e I e e e e R

65 5 5 4 4 T [ 14 4 4 3 3 3 3 3 3 El 3 3 3 3 3 2 2 2 2

60 5 5 5 5 4 4 r [ A=y 4 3 3 E] 3 3 3 3 3 3 3 3 3 2 2

55 5 5 5 5 5 A 4| T 4 P 3 3 3 3 3 3 3 i3 3 3 a

50 5 5 5 5 5 4 a 4 4 N 4 | 4 3 3 ] 3 3 3 El 3 El

45 7 7 5 5 5 S | 5 4 4 4 4 4 4 4 3 3 3 El 3 E] 3 3

a0 | B 7 7 7 5 5 5 5 5 4 4 4 T 4 4 3 3 3 3 3 3

35 E) 8 8 7 7 7 5 5 5 5 5 Y] A =i 4 3 3 3 3

30 | 10| 10| 3§ 8 8 7 7 7 5 5 5 5 5 4 4 4 | 4 4 4 | a 3 3

25 12 sap [ ] T T 9 8 8 7 7 7 5 5 5 5 i e i 4 4 4

20 | 15 [ 14 ] 12 | 11| 10| 10| 9 8 8 7 7 7 5 5 5 5 5 T . e [ 4

15 | 20| 17| 15 | 14 | 12 | 112 | 10| 10 | 9 B 8 7 7 7 5 5 [ 5 4 4 4
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1 2 3 4 5 6 7 3 9 | 10| 11 [ 12 [ 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23] 24 | 25

DEAD LOAD (PSF)

How to use Estimating Table:

1. Determine project specific cladding design wind pressure [psf) and cladding system dead load (psf)

2. Find the corresponding design wind load in the left most column {round up to the nearest increment)

3. Find the carresponding design dead load in the bottom row (round up to the nearest increment)

4, Find the intersecting point an the table to determing the number of square footage each thermal clip can support.

5. Divide the project cladding square footage by the number pulled fram the table to determine the approximate number of clips required for the project.

Notes:

1. This table is based on the thermal clips being attached to 16 gauge standard strength metal studs (Fy=33ksi min., Fu=45ksi min.)

2. This table is based on the thermal clips being attached to the metal stud wall with {2} 1/4 -14 x 4" HWH ELCO Dril-Flex Screws with #2 Foint at 3" 0.C. vertical spacing.

3. This table is based on the use of 3 3/4" deep x 4" long thermal clips

4. This table is based on the thermal clips being oriented with the length of clips running vertically.

5. This table is based on thermal clip capacity and does not account for specific support requirements of various cladding systems & joineries that may have an impact on the required clip
quantity for the project.

6. Although combinations of the lower pressures indicate a relatively high square footage per clip, most cladding systems will require more clips than indicated for adequate support.
7. Load combinations resulting in tabulated values of (1) square foot per clip may require a closer stud spacing than the traditional 16" o.c. wall construction,

Thermal isolator clip system
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TECHNOFORM

SQUARE FOOTAGE PER CLIP BASED ON ALLOWABLE WIND LOAD PRESSURE AND CLADDING DEAD LOAD
(CLIPS ATTACHED TO WOOD STUD WALL)
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DEAD LOAD (PSF)

How 1o use Estimating Table:

1. Determine project specific dadding design wind pressure (psf] and cladding system dead load (psf]

2. Find the corresponding design wind load in the left most column (round up to the nearest increment)

3. Find the corresponding design dead load in the bottom row (round up to the nearest incremeant)

4. Find the intersecting point on the table to determine the number of square footage each thermal clip can support.

5. Divide the project cladding square footzge by the number pulled from the table to determine the approximate number of clips required for the project.

Notes:

1. This table is based on the thermal clips being attached to Spruce-Pine-Fir wood studs with a specific gravity of 0.42

2. This table is based on the thermal clips being attached to the wood studs with (2) #14 Waoad screws at 3" 0.C. vertical spacing with a 1.5 naminal penetration into the wood studs.
3. This table is based on the thermal clips being attached with (2) #14 Wood screws with bending yield strength Fyb=70,000 psi min.

4. This table is based on the use of 3 3/4" deep x 4" long thermal dips.

5. This table is based on the thermal clips being oriented with the length of clips running vertically.

&. This table is based on thermal clip capacity and daes not account for specific suppart requirements of various cladding systems & joinerias that may have an impact on the required
clip guantity for the project.

7. Although combinatians of the lower pressures indicate a relatively high square faotage per clip, most dadding systems will require more clips than indicated for adequate support.
&, Load combinations resulting in tabulated values of (1) square foot per clip may require a closer stud spacing than the traditional 16" o.c. wall construction.
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SQUARE FOOTAGE PER CLIP BASED ON ALLOWABLE WIND LOAD PRESSURE AND CLADDING DEAD LOAD
(CLIPS ATTACHED TO 3000 PSI NW CONCRETE WALL)

150 | 2 2 2 2 2 2 2 = 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 b1

145 | 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
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DEAD LOAD (PSF)

How to use Estimating Table:

1. Determine project specific cladding design wind pressure (psf) and cladding system dead load (psf)

2. Find the corresponding design wind laad in the left most column [round up ta the nearest increment)

3. Find the corresponding design dead load in the bottomn row (round up to the nearest increment)

4. Find the intersecting point on the table to determine the number of square footage each thermal clip can support.

5. Divide the project cladding square footage by the number pulled from the table to determine the approximate number of clips required for the project.

Notes:

1. This table is based on the thermal clips being attached to 3000 psi min compressive strength NW concrete ( 6" Thick minimum}

2. This table is based on the thermal clips being attached to the concrete wall with (2) 1/4" Hilti KWIK-CON I1+ Concrete screw at 2" 0.C. vertical spacing with 2 1" nominal embedment
depth.

3. This table is based on the use of 3 3/4" deep x 4" long thermal clips

4. This table is based on the thermal clips being ariented with the length of clips running vertically.

5. This table is based an thermal clip capacity and does not account for specific support requirements of various cladding systems & joineries that may have an impact on the required clip
quantity for the project.

6. Although combinations of the lower pressures indicate a relatively high square footage per clip, most cladding systems will require more clips than indicated for adequate support.

Thermal isolator clip system
structural calculations (4”) 53



TECHNOFORM

SQUARE FOOTAGE PER CLIP BASED ON ALLOWABLE WIND LOAD PRESSURE AND CLADDING DEAD LOAD
(CLIPS ATTACHED TO HOLLOW CORE CONCRETE MASONRY UNITS)
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DEAD LOAD (PSF)

How to use Estimating Table:

1. Determine project specific cladding design wind pressure (psf] and cladding system dead load (psf)

2. Find the corresponding design wind load in the left most column (round up to the nearast increment)

3. Find the corresponding design dead load in the bottom row (round up to the nearest increment)

4. Find the intersecting point on the table to determine the number of square footage each thermal clip can support.

5. Divide the project cladding square footage by the number pulled from the table to determine the approximate number of clips required for the project.

Notes:

1. This table is based on the thermal clips being attached to1500 psi min prism strength LW, MW, ar NW hollow concrete masanry

2. This table is based on the thermal clips being attached to the hollow core concrete masonny units wall with (2] 1/8" Hilti KWIK-CON li+ Concrete screw at 3" 0.C. vertical spacing witha 1"
naminal embedment depth.

3. This table is based an the use of 3 3/4" deep x 4" long thermal clips.

4. This table is based an the thermal clips being oriented with the length of clips running vertically.

5. This table is based on thermal clip capacity and doas not account for specific suppart requirements of various cladding systemns & joineries that may have an impact on the required clip
quantity for the project.

6. Although combinations of the lower pressures indicate a relatively high square footage per clip, most cladding systems will require mare clips than indicated for adequate support.
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