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Fastening

Created by :Cory Hootman
On :Tuesday, June 16, 2020 13:10:25
Struct Calcs M17, Typical, CBC 2606.6; Please determine fasteners to be used for assembly.

--------- 0 Replies ---------




Skylight Load Calculations

Created by :Cory Hootman
On :Tuesday, June 16, 2020 13:18:55
Struct Calcs, typical, CBC 2404.2; Please provide calculations showing the skylights are designed to resist the most critical combinations of loads determined by Equations 24-2, 24-3 and 24-4.

--------- 0 Replies ---------
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Equipment Schedule

Designation Description ap Rp LxWxH Weight (lbs) Mechanical Detail

AHU-1 2.5 6Outdoor air handler 157"x64"x59" 3500

VRF-1 2.5 2.5
Outdoor VRF Heat Pump (on
anti vibration rubber pad) 36"x29.5"x65" 450

CU-1 2.5 6 
Outdoor Air Conditioning System
(on anti vibration rubber pad) 36.5"x10"x12" 250

EF-1 2.5 6 22"x22"x25" 100Roof Exhaust Fan (Upblast)

EF-2 2.5 2.5 21"x17"x17" 100Suspended Exhaust Fan
(in-line spring isolated)

EF-3 2.5 6 22"x22"x25" 100Roof Exhaust Fan (Upblast)

EF-4 2.5 6 22"x22"x25" 100

9/M5.01

9/M5.01

9/M5.01

4/M5.01

ERV-1 2.5 2.5 300Energy Recovery
Ventilator (suspended)

48.5"x45"x28"

BC-1 2.5 2.5 150VRF Branch Controller
(supsended)

11"x43"x17"

Roof Exhaust Fan (Upblast)

6/M5.02

9/M5.02

9/M5.02

8/M5.02

10/M5.02
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Mechanical Equipment Anchorage Calc

BASE MOUNTED Unit Identification: 

Wp = 3500 lbs unit weight

B = 64.00 in unit width

dB dir anchors = 60.00 in dist btwn anchors (B dir.)

L = 157.00 in unit length

dL dir anchors = 150.00 in dist btwn anchors (L dir.)

HUNIT = 59.00 in unit height

HCG_EQUIP = 40.00 in center of gravity height (equip)

HCURB = 6.00 in curb height

HCG = 46.00 in (includes curb height)

Seismic Load (ASCE 7-16, Ch. 13)

ap and Rp obtained from ASCE 7-16, Tables 13.5-1 and 13.6-1

ap = 2.50 Rp = 6.00 Ip = 1.00 SDS = 0.606

z = 12.00 ft h = 12.00 ft Ωo = 2.0

Fp = (0.4[(ap)(SDS)(Ip)(1+2(z/h)]/Rp) x Wp = 0.303 Wp Fv = 0.2(SDS)Wp = 0.121 Wp

Fp-MIN = 0.3(SDS)(Ip) x Wp = 0.182 Wp

Fp-MAX = 1.6(SDS)(Ip) x (Wp) = 0.970 Wp

Fp = Vh = 1061 lbs 0.7Fp = Vh= 742 lbs

Fv = Vv = 424 lbs 0.7Fv = Vv = 297 lbs

Unit Anchorage:

Fp in "B" Direction

# connections shear 10

# connections tension 2

MOT = VhHCG = 4065 lb-ft MOT = WVhHCG = 8131 lb-ft MOT = VhHCG = 2846 lb-ft

MR= (0.9-0.2Sds)Wp(B/2) = 7269 lb-ft MR = (0.9-0.2Sds)Wp(B/2) = 7269 lb-ft MR = (0.6-0.14Sds)Wp(B/2) = 4808 lb-ft

T = (MOT - MR) / dB = no net uplift T = (MOT - MR) / dB = 172 lbs T = (MOT - MR) / dB = no net uplift

Tconn = T / # conn tension = no net uplift Tconn = T / # conn tension = 86 lbs Tconn = T / # conn tension = no net uplift

Vconn = Vh / # conn shear = 106 lbs Vconn = WVh / # conn shear = 212 lbs Vconn = Vh / # conn shear = 74 lbs

Fp in "L" Direction

# connections shear 10

# connections tension 2

MOT = VhHCG = 4065 lb-ft MOT = WVhHCG = 8131 lb-ft MOT = VhHCG = 2846 lb-ft

MR= (0.9-0.2Sds)Wp(L/2) = 17831 lb-ft MR = (0.9-0.2Sds)Wp(L/2) = 17831 lb-ft MR = (0.6-0.14Sds)Wp(L/2) = 11795 lb-ft

T = (MOT - MR) / dL = no net uplift T = (MOT - MR) / dL = no net uplift T = (MOT - MR) / dL = no net uplift

Tconn = T / # conn tension = no net uplift Tconn = T / # conn tension = no net uplift Tconn = T / # conn tension = no net uplift

Vconn = Vh / # conn shear = 106 lbs Vconn = WVh / # conn shear = 212 lbs Vconn = Vh / # conn shear = 74 lbs

Max Connection Forces:

Tmax = 0 lbs Tmax = 86 lbs Tmax = 0 lbs

Vmax = 106 lbs Vmax = 212 lbs Vmax = 74 lbs

Connection/Anchorage Notes:

Seismic  governs Tmax = 86 lbs Vmax = 212 lbs

In Channel use galv 3/8" A307 bolt every 48" 

Tu= 3712 lbs  D/C = 0.02

STRENGTH @ 1.0E STRENGTH @ W SERVICE

STRENGTH @ 1.0E STRENGTH @ W SERVICE

STRENGTH @ 1.0E STRENGTH @ W SERVICE

STRENGTH SERVICE

ACH-1

HCURB

HUNIT 

HCG 

L

B 

B/2

±Fp
±Fp 

W±Fv
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Mechanical Equipment Anchorage Calc

BASE MOUNTED Unit Identification: 

Wp = 100 lbs unit weight

B = 22.00 in unit width

dB dir anchors = 22.00 in dist btwn anchors (B dir.)

L = 22.00 in unit length

dL dir anchors = 22.00 in dist btwn anchors (L dir.)

HUNIT = 25.00 in unit height

HCG_EQUIP = 17.00 in center of gravity height (equip)

HCURB = 6.00 in curb height

HCG = 23.00 in (includes curb height)

Seismic Load (ASCE 7-16, Ch. 13)

ap and Rp obtained from ASCE 7-16, Tables 13.5-1 and 13.6-1

ap = 2.50 Rp = 6.00 Ip = 1.00 SDS = 0.606

z = 16.00 ft h = 16.00 ft Ωo = 2.0

Fp = (0.4[(ap)(SDS)(Ip)(1+2(z/h)]/Rp) x Wp = 0.303 Wp Fv = 0.2(SDS)Wp = 0.121 Wp

Fp-MIN = 0.3(SDS)(Ip) x Wp = 0.182 Wp

Fp-MAX = 1.6(SDS)(Ip) x (Wp) = 0.970 Wp

Fp = Vh = 30 lbs 0.7Fp = Vh= 21 lbs

Fv = Vv = 12 lbs 0.7Fv = Vv = 8 lbs

Unit Anchorage:

Fp in "B" Direction

# connections shear 4

# connections tension 2

MOT = VhHCG = 58 lb-ft MOT = WVhHCG = 116 lb-ft MOT = VhHCG = 41 lb-ft

MR= (0.9-0.2Sds)Wp(B/2) = 71 lb-ft MR = (0.9-0.2Sds)Wp(B/2) = 71 lb-ft MR = (0.6-0.14Sds)Wp(B/2) = 47 lb-ft

T = (MOT - MR) / dB = no net uplift T = (MOT - MR) / dB = 24 lbs T = (MOT - MR) / dB = no net uplift

Tconn = T / # conn tension = no net uplift Tconn = T / # conn tension = 12 lbs Tconn = T / # conn tension = no net uplift

Vconn = Vh / # conn shear = 8 lbs Vconn = WVh / # conn shear = 15 lbs Vconn = Vh / # conn shear = 5 lbs

Fp in "L" Direction

# connections shear 4

# connections tension 2

MOT = VhHCG = 58 lb-ft MOT = WVhHCG = 116 lb-ft MOT = VhHCG = 41 lb-ft

MR= (0.9-0.2Sds)Wp(L/2) = 71 lb-ft MR = (0.9-0.2Sds)Wp(L/2) = 71 lb-ft MR = (0.6-0.14Sds)Wp(L/2) = 47 lb-ft

T = (MOT - MR) / dL = no net uplift T = (MOT - MR) / dL = 24 lbs T = (MOT - MR) / dL = no net uplift

Tconn = T / # conn tension = no net uplift Tconn = T / # conn tension = 12 lbs Tconn = T / # conn tension = no net uplift

Vconn = Vh / # conn shear = 8 lbs Vconn = WVh / # conn shear = 15 lbs Vconn = Vh / # conn shear = 5 lbs

Max Connection Forces:

Tmax = 0 lbs Tmax = 12 lbs Tmax = 0 lbs

Vmax = 8 lbs Vmax = 15 lbs Vmax = 5 lbs

Connection/Anchorage Notes:

STRENGTH @ 1.0E STRENGTH @ W SERVICE

STRENGTH SERVICE

EF-1,3,4

Wind governs Tmax = 27.79 lbs Vmax = 18.5 lbs

In 18ga curb use 4 sms#8 

Tu= 94 lbs  D/C = 0.295

STRENGTH @ 1.0E STRENGTH @ W SERVICE

STRENGTH @ 1.0E STRENGTH @ W SERVICE

HCURB

HUNIT 

HCG 

L

B 

B/2

±Fp
±Fp 

W±Fv
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Mechanical Equipment Anchorage Calc

BASE MOUNTED Unit Identification: 

Wp = 250 lbs unit weight

B = 11.00 in unit width

dB dir anchors = 9.00 in dist btwn anchors (B dir.)

L = 32.00 in unit length

dL dir anchors = 34.00 in dist btwn anchors (L dir.)

HUNIT = 24.00 in unit height

HCG_EQUIP = 16.00 in center of gravity height (equip)

HCURB = 6.00 in curb height

HCG = 22.00 in (includes curb height)

Seismic Load (ASCE 7-16, Ch. 13)

ap and Rp obtained from ASCE 7-16, Tables 13.5-1 and 13.6-1

ap = 2.50 Rp = 6.00 Ip = 1.00 SDS = 0.606

z = 15.00 ft h = 16.00 ft Ωo = 2.0

Fp = (0.4[(ap)(SDS)(Ip)(1+2(z/h)]/Rp) x Wp = 0.290 Wp Fv = 0.2(SDS)Wp = 0.121 Wp

Fp-MIN = 0.3(SDS)(Ip) x Wp = 0.182 Wp

Fp-MAX = 1.6(SDS)(Ip) x (Wp) = 0.970 Wp

Fp = Vh = 73 lbs 0.7Fp = Vh= 51 lbs

Fv = Vv = 30 lbs 0.7Fv = Vv = 21 lbs

Unit Anchorage:

Fp in "B" Direction

# connections shear 4

# connections tension 2

MOT = VhHCG = 133 lb-ft MOT = WVhHCG = 266 lb-ft MOT = VhHCG = 93 lb-ft

MR= (0.9-0.2Sds)Wp(B/2) = 89 lb-ft MR = (0.9-0.2Sds)Wp(B/2) = 89 lb-ft MR = (0.6-0.14Sds)Wp(B/2) = 59 lb-ft

T = (MOT - MR) / dB = 58 lbs T = (MOT - MR) / dB = 236 lbs T = (MOT - MR) / dB = 46 lbs

Tconn = T / # conn tension = 29 lbs Tconn = T / # conn tension = 118 lbs Tconn = T / # conn tension = 23 lbs

Vconn = Vh / # conn shear = 18 lbs Vconn = WVh / # conn shear = 36 lbs Vconn = Vh / # conn shear = 13 lbs

Fp in "L" Direction

# connections shear 4

# connections tension 2

MOT = VhHCG = 133 lb-ft MOT = WVhHCG = 266 lb-ft MOT = VhHCG = 93 lb-ft

MR= (0.9-0.2Sds)Wp(L/2) = 260 lb-ft MR = (0.9-0.2Sds)Wp(L/2) = 260 lb-ft MR = (0.6-0.14Sds)Wp(L/2) = 172 lb-ft

T = (MOT - MR) / dL = no net uplift T = (MOT - MR) / dL = 2 lbs T = (MOT - MR) / dL = no net uplift

Tconn = T / # conn tension = no net uplift Tconn = T / # conn tension = 1 lbs Tconn = T / # conn tension = no net uplift

Vconn = Vh / # conn shear = 18 lbs Vconn = WVh / # conn shear = 36 lbs Vconn = Vh / # conn shear = 13 lbs

Max Connection Forces:

Tmax = 29 lbs Tmax = 118 lbs Tmax = 23 lbs

Vmax = 18 lbs Vmax = 36 lbs Vmax = 13 lbs

Connection/Anchorage Notes:

STRENGTH @ 1.0E STRENGTH @ W SERVICE

STRENGTH SERVICE

CU-1

Seismic  governs Tmax = 118 lbs Vmax = 236 lbs

In Connetion use galv 3/8" A307 bolt at mounting bracket. 

Tu= 3712 lbs  D/C = 0.032

STRENGTH @ 1.0E STRENGTH @ W SERVICE

STRENGTH @ 1.0E STRENGTH @ W SERVICE

HCURB

HUNIT 

HCG 

L

B 

B/2

±Fp
±Fp 

W±Fv
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Mechanical Equipment Anchorage Calc

BASE MOUNTED Unit Identification: 

Wp = 450 lbs unit weight

B = 29.00 in unit width

dB dir anchors = 27.00 in dist btwn anchors (B dir.)

L = 37.00 in unit length

dL dir anchors = 35.00 in dist btwn anchors (L dir.)

HUNIT = 65.00 in unit height

HCG_EQUIP = 43.00 in center of gravity height (equip)

HCURB = 6.00 in curb height

HCG = 49.00 in (includes curb height)

Seismic Load (ASCE 7-16, Ch. 13)

ap and Rp obtained from ASCE 7-16, Tables 13.5-1 and 13.6-1

ap = 2.50 Rp = 2.50 Ip = 1.00 SDS = 0.606

z = 15.00 ft h = 16.00 ft Ωo = 2.0

Fp = (0.4[(ap)(SDS)(Ip)(1+2(z/h)]/Rp) x Wp = 0.697 Wp Fv = 0.2(SDS)Wp = 0.121 Wp

Fp-MIN = 0.3(SDS)(Ip) x Wp = 0.182 Wp

Fp-MAX = 1.6(SDS)(Ip) x (Wp) = 0.970 Wp

Fp = Vh = 314 lbs 0.7Fp = Vh= 220 lbs

Fv = Vv = 55 lbs 0.7Fv = Vv = 38 lbs

Unit Anchorage:

Fp in "B" Direction

# connections shear 4

# connections tension 2

MOT = VhHCG = 1281 lb-ft MOT = WVhHCG = 2561 lb-ft MOT = VhHCG = 896 lb-ft

MR= (0.9-0.2Sds)Wp(B/2) = 423 lb-ft MR = (0.9-0.2Sds)Wp(B/2) = 423 lb-ft MR = (0.6-0.14Sds)Wp(B/2) = 280 lb-ft

T = (MOT - MR) / dB = 381 lbs T = (MOT - MR) / dB = 950 lbs T = (MOT - MR) / dB = 274 lbs

Tconn = T / # conn tension = 190 lbs Tconn = T / # conn tension = 475 lbs Tconn = T / # conn tension = 137 lbs

Vconn = Vh / # conn shear = 78 lbs Vconn = WVh / # conn shear = 157 lbs Vconn = Vh / # conn shear = 55 lbs

Fp in "L" Direction

# connections shear 4

# connections tension 2

MOT = VhHCG = 1281 lb-ft MOT = WVhHCG = 2561 lb-ft MOT = VhHCG = 896 lb-ft

MR= (0.9-0.2Sds)Wp(L/2) = 540 lb-ft MR = (0.9-0.2Sds)Wp(L/2) = 540 lb-ft MR = (0.6-0.14Sds)Wp(L/2) = 357 lb-ft

T = (MOT - MR) / dL = 254 lbs T = (MOT - MR) / dL = 693 lbs T = (MOT - MR) / dL = 185 lbs

Tconn = T / # conn tension = 127 lbs Tconn = T / # conn tension = 346 lbs Tconn = T / # conn tension = 92 lbs

Vconn = Vh / # conn shear = 78 lbs Vconn = WVh / # conn shear = 157 lbs Vconn = Vh / # conn shear = 55 lbs

Max Connection Forces:

Tmax = 190 lbs Tmax = 475 lbs Tmax = 137 lbs

Vmax = 78 lbs Vmax = 157 lbs Vmax = 55 lbs

Connection/Anchorage Notes:

Seismic  governs Tmax = 475 lbs Vmax = 157 lbs

In Connetion use galv 3/8" A307 bolt at mounting bracket. 

Tu= 3712 lbs  D/C = 0.128

STRENGTH @ 1.0E STRENGTH @ W SERVICE

STRENGTH @ 1.0E STRENGTH @ W SERVICE

STRENGTH @ 1.0E STRENGTH @ W SERVICE

STRENGTH SERVICE

VRF-1

HCURB

HUNIT 

HCG 

L

B 

B/2

±Fp
±Fp 

W±Fv
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Use 1/8" diameter Aircraft Cable
As = 0.0123  Fy = 42ksi  Tu = As*Fy = 520 lbs       D/C = 0.419
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Use 1/8" diameter Aircraft Cable
As = 0.0123  Fy = 42ksi  Tu = As*Fy = 520 lbs       D/C = 0.23
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Use 1/8" diameter Aircraft Cable
As = 0.0123  Fy = 42ksi  Tu = As*Fy = 520 lbs       D/C = 0.72 
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