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Structural Scope of Work —

Scope of this project is the replacement of a single RTU on an existing one-story wood
framed school building roof.

The new unit weight exceeds the existing unit weight so design checks are necessary for

the existing roof framing. The new unit is intended to be installed on the existing unit curb
as the dimensions of the two units match. New anchorage detail is also provided.
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WISEMAN+ROHY Structural Engineers
== Design Loads ==

PROJECT: Mountain Empire HS
LOCATION: Pine Valley, CA

Roof Loads JOB NO: 20-026 Date:  8/24/2021
Ners:
Material Joists Beams Seismic _ Wind Uplift

Builtup Roof w/Cap Sheet 1.0 1.0 1.0 :

Re-Roof 0.5 0.5 05— -

1/2" Densdeck 2.0 2.0 2.0 2.0
Insulation 1.0 10 1.0 1.0
1/2" Sheathing or OSB 1.72—| 1. 1.7 1.7
2x10 @ 24" or 18" I-Joists 2.2 2.2 2.2 2.2
Ceilings 2.8 2.8 2.8 1.8
Sprinklers 1.5 1.5 1.5 -

Misc, M&E - 1.3 1.3 0.5
Partitions - - 5.0 -

Total 14.0 14.0 9.0 9.7 psf
/\/\/\/\/\W 20 p
-_/_\/_\/_\
Existing Flat Roof Loads: X
Material Joists Beams Seismic  Wind Uplift

Built-up Roof w/ Gravel 6.0 6.0 6.0 4.0
1/2" Sheathing 1.4 1adl 1.7 1.7
2x Sleepers @ 24" 1.0 1.0 1.0 1.0
3/4" Sheathing 2.3 2.3 2.3 2.3
Insulation 1.0 1.0 1.0 1.0
GLB's @ 48" 3.5 3.5 3.5 3.5
Ceilings 1.8 1.8 1.8 1.8
Misc, M&E 0.7 0.7 0.7 0.7
Partitions - - 5.0 -

Total

18.0 18.0 23.0

Live Loads: (Reducible) 20

16.0 psf

psf

Woads (New Roofing):
Material Joists Beams  Seismic Wind Upfift
Single Ply Reafing 1.0 1.0 1.0 1.0
Re-Roof 0.5 0.5 _05 0.5
1/2" Sheathing 1.7 1.7 1. 1.7
2x Sleepers @ 24" 1.8 || .~1.D 1.0 1.0
3/4" Sheathing 2. 2.3 2.3 2.3
Insulation 1.0 1.0 1.0 1.0
GLB's @ 48" 3.5~ 3.5 3.5 35
Ceilings 1.8 1.8 1.8 1.8
Misc, M&E 0.7 0.7 0.7 0.7
Partitions - - 5.0 -
Total 13.5 13.5 18.5

1‘35\ psf

E:\Projects\20120-026 Mountian Empire HS\Calcs\MEHS - Building Design Loads
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Beam: M2
Shape: 2.5X13.5FS
Material: 1973 GLB-20F
Length: 23.67 ft
| Joint: N3 ey~ okny A Ib
JJoint: N4 /(
LC 2: IBC 16-10 (a)
Code Check: 0.897 (bending)
Report Based On 97 Sections
1889.422 at 0 ft
fa Kksi v R Ib
-1795.206 at 23.67 ft
1.742 at 11.342 ft
- k-ft
ksi
-11.021 at 11.342 ft
ft ksi D in
-1.742 at 11.342 ft -1.287 at 11.835 ft

AWC NDS-18: ASD Code Check

Max Bending Check 0.697

Max Shear Check 0.407

Location 11.342 ft Location 0 ft

Equation 3.9-3

CD 1.25 RB 0 CL 1

Cr 1 Cfu 1.19 CP 0.713
(ksi) Cm Ct CF

Fc' 1.337 1 1 1

Ft' 2 1 1 1

Fb' 2.5 1 1 1

Fv' 0.206 1 1

E 1700 1 1

Max Defl Ratio L/220

Location 11.835 ft
Span 1
CV 1
Out In
Lb 0 ft 23.67 ft
le/d 0 21.04
Sway No No
Le-Bending Top 0 ft
Le-Bending Bot  23.67 ft




Beam: M1

Shape: 5.125X25.5FS

Material: 1973 GLB-22F

Length: 29.5ft A
| Joint: N1 FEY b= @ I

JJoint: N2

LC 2: IBC 16-10 (a) /~
Code Check: 0.874 (bending)
Report Based On 97 Sections

fa ksi

13015.046 at O ft

-13995.892 at 29.5 ft

2.155 at 15.365 ft

ksi

k-ft

-99.755 at 15.365 ft

ft ksi

-2.165 at 15.365 ft

-1.224 at 14.75 ft

AWC NDS-18: ASD Code Check
Max Bending Check 0.874

Max Shear Check 0.779

Max Defl Ratio L/289

Location 15.365 ft Location 295 ft Location 14.75 ft

Equation 3.9-3 Span 1

CD 1.25 RB 6.826 CL 0.994 CV 0.896

Cr 1 Cfu 1.1 CP 0.93

(ksi) Cm Ct CF Out In

Fc' 1.744 1 1 1 Lb 4 ft 29,5 ft

Ft' 2 1 1 1 le/d 9.366 13.882

Fb' 2.465 1 1 1 Sway No No

EV (':82(?06 :II 1 Le-Bending Top 4 ft
Le-Bending Bot 29.5 ft
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WI S E MAN Ro HY EQUIPMENT SEISMIC ANCHORAGE PROJECT: MEHS 12

STRUCTURAL ENGINEERS (2018 IBC / 2019 CBC / ASCE 7-16) LOCATION: Bldg A - RTU 1
Version 3.0 JOB NO: 20-026 8/30/2021 11:16:58

EQUIPMENT ANCHORAGE PER ASCE 7-16 13.3.1

ap = 25 Equipment Weight = 6162 Ib Length (long side) (@ anchors) = 289  in
R,= 60 Curb Weight = 0 b - Width (short side) (@ anchors) = 93  in
Q= 10 Total Weight= 6162 Ib (W,)

Sps= 0.728 . # Anchors on long side (10 max) = 2 (289 in oc)
= 1.0 Topof Curbto COG= 435 in # Anchors on short side (8 max) = 2 (31inoc)
z= 12 ft (equip ht) Curb Height = 12 in (not counting corners at short sides)
h= 12  ft(roofht) TotalHttoCOG= 555 in(HT)

Total Anchor Points = 8

Horizontal Component (LRFD)

Anchor Layout

Fox= 0.4 (:—i) (1) (Sos) (W5) (1 + 2%) = 0.364 Wp TR
Focun = 0.3 (Sps) (Ip) (W) = 0.218 Wp - P i GOE
Foxmax = 1.6 (Sps) (Ip) (Wp) = 1.165 Wp SO g
Fox= 0.364 W, i i23
120 96 . 72 48 24 | . 24 a8 72 9% . 10
Vertical Component (LRFD) IR
Fp= 0.2 (Sps) (W,) = 0.1456 W, 3 4
1
Anchorage Calculations:
Strength Level Forces: ASD Level Forces:
Fox= 0.364 W, = 2243.0 Ib Fox= 0.255 W, = 1570.1 Ib
Foz= 0.146 W, = 897.2 Ib Fpo= 0102 W, = 628.0 Ib
Critical Angle = 0 degrees Critical Angle = 0 degrees
Mor= Fo« *HT = 124485 Ib-in Mor= Fox "HT = 87139 Ib-in
Mg= (0.9-F,,) *W,*L, = 216160 Ib-in (at critical angle) Mg= (0.6-F;,)*W,*L, = 142716 Ib-in (at critical angle)
Myer= (Mor-Mg) = ] Ib-in (at critical angle) Myer= (Mgr - Mg) = 0 Ib-in (at critical angle)
T.= 0 Ib Tension / Anchor (worst case anchor) Tasp= 0 Ib Tension / Anchor (worst case anchor)
V.= 280 Ib Shear / Anchor (all equal) Vasp = 196 Ib Shear / Anchor (all equal)
38" La g of LM Enden: Zaz 2808 CasNULE) = 33CH  sapew Y 1A
NOTES. QZ.ZS"/_?,“‘\C‘{ % 3/8°¢ LAG S

- This spreadsheet checks all angles (0 deg - 90 deg) for each bolt arrangement. Forces given are for the worst-case angle.

- Angles are measured up from the horizontal line in the diagram above through the center of the unit (0 deg = right, 90 deg = up).
- Attachment to concrete or masonry shall use Omega unless governed by a ductile shear or tensile failure.

- If equipment is mounted on vibration isolators with the clearance from equipment to frame > 0.25 inch use 2Fp (double Sds).

- Lx is the distance to the farthest anchor measured perpendicularly from the angled line of rotation.

E:\Projects\20\20-026 Mountian Empire HS\Calcs\2019 CBC - Mechanical Anchorage
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X 151.2"

Center of Gravity XX 1410 ft Point load X location 1 4.000 in

Center of Gravity Y: 3.80 ft Point load X location 2: 124.000 in
Point load X location 3: 226.000 in

Point Load 1: 6056 Ib Point load X location 4: 265.000 in

Point Load 2: 607.81b Point load X location 5: N/A

Point Load 3: 73581b Point load X location 6: N/A

Point Load 4: 73791b Point load X location 7: N/A

Point Load 5: 846.4 b Point load X location 8: N/A

Point Load 6&: 848.6 Ib Paint load Y location 1: 4.000 in

Point Load 7 88881b Point load Y location 2. 87.000 in

Point Load 8 89091b

Total Weight: 6,16181b

MNotes: i

1. The actual weight is stamped on the unit nameplate.

2 The weight shown represents the typical unit operaling weight for the configuration selected.

Estimated at +/- 10% of the nameplate weight. .
. Design Special weights are not displayed. Any weight added through COD (Custom Order Design)
will not be accounted in the +~ 10% estimate
4. When 2 or more units are to be placed side by side, the distance between the unils should be
increased to 150% ofthe recommended single unt clearance. The units should also be staggered
to reduce span deflection & assure proper diffusion of exhaust air.

w

PL2 X1 PL4 X2 PL6, X3 PL 8, X4

PL1, X1 PL3, X2 PL5 X3 PL7 X4

CENTER OF GRAVITY AND INSTALL WEIGHT X-Y POINTS
AIR COOLED DRAWING
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