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Structural Calculations 

For 

Red Dot Corporation 

Environmental Chamber Framing Re-Use 

Project # 2220760.20 

Project Principal Andrew D. McEachern, P.E., S.E. 

Design Criteria  

Design Codes and Standards 

Codes and Standards:  Structural design and construction shall be in accordance with the 
applicable sections of the following codes and standards as adopted and amended by the local 
building authority:  International Building Code, 2018 Edition. 

Structural Design Criteria: 

Live Load Criteria: 

Roof (Min Blanket Snow): 25 psf 

Slab on Grade: 350 psf 

Wind Load Criteria: 

Basic Wind Speed: 97 mph 

Risk Category: II 

Wind Exposure: B 

Topographic Factor: 1.0 

Seismic Criteria: 

Risk Category: II 

Seismic Importance Factor: 1.0 

Ss = 1.258 S1 = 0.433 

Sds = 1.006 Sd1 = N/A 

Site Class:  D 

Seismic Design Category:  D 

Soil Criteria: 

Based on Geotechnical Engineering Report by: Terra Associates Inc, dated September 2019.   

Soil Bearing Capacity: 2,500 psf when sitting on 2 feet of structural fill on the previously 
preloaded side.  Allow 33% increase for loads from wind or seismic origin. 
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Project Description 

The scope of work for this project involves the structural evaluation of an existing Environmental 
Chamber to be relocated to a new facility.  The Environmental Chamber is essentially a large 
walk-in cooler, which will be located within an existing building.  This existing equipment was 
originally installed roughly 30 years ago. 
 
The proposed Environmental Chamber is a relatively lightweight system of insulated wall and 
ceiling panels.  The anticipated loads will fall within the minimum 350 psf uniform load specified 
for the original 7” thick concrete slab on grade.  Equipment anchorage will be provided to meet 
the manufacturer’s original recommendations.  The Environmental Chamber is a self-supporting / 
freestanding element, which will be internally braced.  Loads from the new Chamber will not be 
braced into the existing building structure.  All Environmental Chamber loads will be delivered 
directly into the building slab on grade. 
 
It is the intention of the structural design to satisfy the force levels of the IBC 2018. 
 
Based upon our review of the design requirements for the Environmental Chamber, the 
anticipated vertical design loads and lateral design loads will be equivalent to the building code 
used for the original installation.  The lid of the Environmental Chamber will be treated as a 
conventional accessible ceiling, which will be limited to a 200-pound live load.  The lateral design 
of the Chamber will be governed by a minimum 5 psf wall load required by section IBC 1607.15.   
 
Both the 200-pound live load and 5 psf wall load are requirements that were in place when the 
existing Environmental Chamber was originally designed and constructed.  As the original design 
loads meet or exceed the current IBC design loads, it is structurally acceptable to reinstall the 
existing equipment in the new facility. 



RELOCATED ENVIRO CHAMBER IS
18ft WIDE x 47ft LONG x 19'-2" TALL

ENVIRO CHAMBER WALL
AND CEILING PANELS
CONSIST OF 7" THICK
INSULATED METAL PANELS

INSULATED PANELS ARE
CONNECTED WITH CAM
LOCKS AT EACH PANEL
JOINT

PANEL BASES CONNECT TO
CONCRETE SLAB ON GRADE
WITH L 4x4 MEMBERS

Provide detail how cam locks will be used
at each panel joints include location and
number to be installed. Page 4 of 31

Provide complete detail how L 4 x 4 members
will be used to connect panel bases to
concrete.  Provide location and number with
type of brackets if utilized. Page 4 of 31



 

 
 

  

 

2215 North 30th Street 

Suite 300 

Tacoma, WA 98403 

253.383.2422  TEL 

253.383.2572  FAX 

ENVIRONMENTAL CHAMBER FOUNDATION REQUIREMENTS

DRAWN BY: ADM DATE: 12/28/2022 JOB NO.: 2220760.20

SSK-01
RED DOT CORPORATION EQUIPMENT FOUNDATIONS

SAWCUT AND DEMO EXIST
SLAB AS REQ'D FOR NEW
EQUIPMENT FDN

OVEREXCAVATION AND
BACKFILL W/ STRUCTURAL FILL
PER GEOTECH REPORT

SUBGRADE PREPARATION
PER GEOTECH REPORT

GENERAL NOTES:

- FIELD VERIFY ALL DIMENSIONS SHOWN W/ EQUIPMENT MFR

- MIN CONCRETE STRENGTH (f'c) 6,000 psi

- VERIFY ANCHORAGE REQUIREMENTS W/ EQUIPMENT MFR

- VERIFY SUBGRADE REQUIREMENTS AND SURFACE PREPARATION
WITH GEOTECH AND EQUIPMENT MFR.  

- PROVIDE GEOPIERS OR EQUIVALENT BELOW FDN PER GEOTECH IF
NECESSARY TO MEET SLAB DEFLECTION REQUIREMENTS.

ENVIRONMENTAL CHAMBER -
18ft x 47ft - SEE MFR DRAWINGS
FOR ADDITIONAL INFORMATION

ENVIRONMENTAL CHAMBER PLAN

A

-

A

-

A

-

B

-

TYP

TYP

TYP

TYP AT
OPNGS

ENVIRO CHAMBER PER PLAN
- COORD REQ'S W/ MFR

1

1

EXISTING 7" THICK
CONCRETE SLAB ON
GRADE

A

7" THICK CONCRETE SLAB
ON GRADE - REINF W/ #4 EA
WAY AT 12"oc AT CL SLAB

4" THICK CONCRETE SLAB ON
GRADE (f'c = 6,000 psi MIN) - REINF
W/ #4 EA WAY AT 12"oc AT CL SLAB

CONT 2x PL PER MFR

6" MIN RIGID STYRENE INSULATION
(MIN COMPRESSIVE STRENGTH =
100 psi) OVER 6 MIL VAPOR BARRIER

(2) #4 CONT
#4 TRANS AT 12"oc
AT CL SLAB - EMBED
5" MIN W/ EPOXY

#4 DOWELS AT
12"oc AT CL SLAB

24"

12"

4"

PROVIDE (2) SLAB CJ'S AT 1/3
POINT OF ENVIRONMENTAL
CHAMBER

FOR ADD'L REQ'S AT
INTERIOR SUMP - SEE

C

SSK03

7" MIN

Engineer report is for foundation only.  Provide complete
anchorage details for environmental chamber for installation and
inspections of re-locating to new facility. (detail on page 4 of 31
does not provide complete design.) 
General notes reference installation to manufactures specification
for dimensions and other items.  Provide manufactures
specification or remove from all sheets as unavailable to
reference.  Page SSK-01



 

 
 

  

 

2215 North 30th Street 

Suite 300 

Tacoma, WA 98403 

253.383.2422  TEL 

253.383.2572  FAX 

ENVIRONMENTAL CHAMBER FOUNDATION REQUIREMENTS

DRAWN BY: ADM DATE: 12/28/2022 JOB NO.: 2220760.20

SSK-02
RED DOT CORPORATION EQUIPMENT FOUNDATIONS

GENERAL NOTES:

- FIELD VERIFY ALL DIMENSIONS SHOWN W/ EQUIPMENT MFR

- MIN CONCRETE STRENGTH (f'c) 6,000 psi

- VERIFY ANCHORAGE REQUIREMENTS W/ EQUIPMENT MFR

- VERIFY SUBGRADE REQUIREMENTS AND SURFACE PREPARATION
WITH GEOTECH AND EQUIPMENT MFR.  

- PROVIDE GEOPIERS OR EQUIVALENT BELOW FDN PER GEOTECH IF
NECESSARY TO MEET SLAB DEFLECTION REQUIREMENTS.

ENVIRO CHAMBER WALL
BEYOND PER PLAN

1

1

EXISTING 7" THICK CONCRETE
SLAB ON GRADE

B

7" THICK CONCRETE SLAB
ON GRADE - REINF W/ #4 EA
WAY AT 12"oc AT CL SLAB

4" THICK CONCRETE SLAB ON
GRADE (f'c = 6,000 psi MIN) - REINF
W/ #4 EA WAY AT 12"oc AT CL SLAB

DOOR PER MFR

FOR CALLOUTS
IN COMMON
SEE A

SSK01

THICKEN 4" CONCRETE
SLAB AT DOOR AS REQ'D

#4 DOWELS AT 12"oc AT
THICKENED SLAB EDGE

8"

24"

#4 NOSING BAR

6"



 

 
 

  

 

2215 North 30th Street 

Suite 300 

Tacoma, WA 98403 

253.383.2422  TEL 

253.383.2572  FAX 

ENVIRONMENTAL CHAMBER FOUNDATION REQUIREMENTS

DRAWN BY: ADM DATE: 12/28/2022 JOB NO.: 2220760.20

SSK-03
RED DOT CORPORATION EQUIPMENT FOUNDATIONS

GENERAL NOTES:

- FIELD VERIFY ALL DIMENSIONS SHOWN W/ EQUIPMENT MFR

- MIN CONCRETE STRENGTH (f'c) 6,000 psi

- VERIFY ANCHORAGE REQUIREMENTS W/ EQUIPMENT MFR

- VERIFY SUBGRADE REQUIREMENTS AND SURFACE PREPARATION
WITH GEOTECH AND EQUIPMENT MFR.  

- PROVIDE GEOPIERS OR EQUIVALENT BELOW FDN PER GEOTECH IF
NECESSARY TO MEET SLAB DEFLECTION REQUIREMENTS.

C

FOR CALLOUTS
IN COMMON
SEE A

SSK01

12" DIA HEAVY DUTY GRATE

OVEREXCAVATION AND
BACKFILL W/ STRUCTURAL FILL
PER GEOTECH REPORTSUBGRADE PREPARATION

PER GEOTECH REPORT

1

1

6" MIN RIGID STYRENE INSULATION
(MIN COMPRESSIVE STRENGTH =
100 psi) OVER 6 MIL VAPOR BARRIER

4" THICK CONCRETE SLAB ON
GRADE (f'c = 6,000 psi MIN) - REINF
W/ #4 EA WAY AT 12"oc AT CL SLAB

7" MIN

4" MIN

THICKEN SLAB AROUND
SUMP AS REQ'D

#4 DOWELS AT 12"oc
AT CL SLAB AROUND
SUMP

REQ'D

12" 12"

7" THICK CONCRETE SLAB
ON GRADE - REINF W/ #4 EA
WAY AT 12"oc AT CL SLAB



Point Load on Slab
LIC# : KW-06014847, Build:20.22.8.17 AHBL, INC (c) ENERCALC INC 1983-2022

DESCRIPTION: Existing Slab Capacity - 10kip Point Load

AHBL Engineers

2215 North 30th Street

Suite 300

Tacoma, WA 98403

253.383.2422

Project File: 2220760.20.ec6

Project Title: Red Dot Corporation Equipment Foundation
Engineer: ADM
Project ID: 2220760.20
Project Descr: New Equipment Foundations

Code References

Calculations per IBC 2018, CBC 2019, ASCE 7-16

Load Combinations Used : IBC 2018

Analytical Values

100.0
3,605.0

4.0
0.150

3.0 : 1

7.0

Min. Adjacent Load Distance in48.064

ksi
f'c - Concrete Compressive Strength ksi

pcid - Slab Thickness in Ks - Soil Modulus of Subgrade Reaction
Ec - Concrete Elastic Modulus

- Poisson's Ratio

FS - Req'd Factor of Safety

µ

Pn = 1.72  [  (Ks R1 / Ec) 10,000 + 3.6] Fr d^2 Min Adjacent Column Distance =

R1 = 50% plate average dimension = sqrt( PlWid * PlLen) /2 d - Slab Thickness

Ec = Concrete elastic modulus u - Poisson's ratio

Fr - Concrete modulus of rupture = 7.5 * sqrt( f'c )
d - Slab Thickness

Ks = Soil modulus of subgrade reaction

Ks = Soil modulus of subgrade reaction Ec = Concrete elastic modulus

1.5 * ( [ Ec d^3 / (12 * ( 1- u^2 ) Ks ] ^ 1/4 )

Analysis Formulas

GoverningApplied Concentrated Load on Plate - (kip)

E Check(in)LenWidLoad ID
Plate

L

Pu PnR1(in)
D Lr S W Ld Comb (kip)(kip)

Load & Capacity Table

Point Load Pass, FS=16.61 >= 32.004.00 4.00 10.00 10.0D Only 166.1

7 INCH THICK CONCRETE
SLAB ON GRADE

FACTOR OF SAFETY
EXCEEDS 3:1 FOR POINT
LOAD INDICATED

10 KIP POINT LOAD APPLIED
OVER A 4" x 4" FOOTPRINT



Point Load on Slab
LIC# : KW-06014847, Build:20.22.8.17 AHBL, INC (c) ENERCALC INC 1983-2022

DESCRIPTION: Existing Slab Capacity - Typical Wall Load

AHBL Engineers

2215 North 30th Street

Suite 300

Tacoma, WA 98403

253.383.2422

Project File: 2220760.20.ec6

Project Title: Red Dot Corporation Equipment Foundation
Engineer: ADM
Project ID: 2220760.20
Project Descr: New Equipment Foundations

Code References

Calculations per IBC 2018, CBC 2019, ASCE 7-16

Load Combinations Used : IBC 2018

Analytical Values

100.0
3,605.0

4.0
0.150

3.0 : 1

7.0

Min. Adjacent Load Distance in48.064

ksi
f'c - Concrete Compressive Strength ksi

pcid - Slab Thickness in Ks - Soil Modulus of Subgrade Reaction
Ec - Concrete Elastic Modulus

- Poisson's Ratio

FS - Req'd Factor of Safety

µ

Pn = 1.72  [  (Ks R1 / Ec) 10,000 + 3.6] Fr d^2 Min Adjacent Column Distance =

R1 = 50% plate average dimension = sqrt( PlWid * PlLen) /2 d - Slab Thickness

Ec = Concrete elastic modulus u - Poisson's ratio

Fr - Concrete modulus of rupture = 7.5 * sqrt( f'c )
d - Slab Thickness

Ks = Soil modulus of subgrade reaction

Ks = Soil modulus of subgrade reaction Ec = Concrete elastic modulus

1.5 * ( [ Ec d^3 / (12 * ( 1- u^2 ) Ks ] ^ 1/4 )

Analysis Formulas

GoverningApplied Concentrated Load on Plate - (kip)

E Check(in)LenWidLoad ID
Plate

L

Pu PnR1(in)
D Lr S W Ld Comb (kip)(kip)

Load & Capacity Table

Wall Load Pass, FS= 7.29 >= 33.464.00 12.00 25.00 25.0D Only 182.3

7 INCH THICK CONCRETE
SLAB ON GRADE

FACTOR OF SAFETY
EXCEEDS 3:1 FOR POINT
LOAD INDICATED

25 KIP POINT LOAD APPLIED
OVER A 4" x 4" FOOTPRINT



Wall Footing
LIC# : KW-06014847, Build:20.22.8.17 AHBL, INC (c) ENERCALC INC 1983-2022

DESCRIPTION: Enviro Chamber Wall Load

AHBL Engineers

2215 North 30th Street

Suite 300

Tacoma, WA 98403

253.383.2422

Project File: 2220760.20.ec6

Project Title: Red Dot Corporation Equipment Foundation
Engineer: ADM
Project ID: 2220760.20
Project Descr: New Equipment Foundations

Code References

Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16

Load Combinations Used : IBC 2018

General Information

Material Properties Soil Design Values
2.50

Analysis Settings

250.0ksi
No

ksfAllowable Soil Bearing =
=

4.0

60.0
3,122.0

145.0 = 0.30

Flexure = 0.90

Shear =

Valuesϕ

0.0

Soil Passive Resistance (for Sliding)

1.0

1.0

=

Increases based on footing Width
Allow. Pressure Increase per foot of width = ksf

when footing is wider than = ft:

=

AutoCalc Footing Weight as DL Yes

Adjusted Allowable Bearing Pressure ksf= 2.50

when base footing is below ft

pcf

Increase Bearing By Footing Weight

= pcf

Min. Overturning Safety Factor

=

: 1

Increases based on footing Depth0.750
=

Soil/Concrete Friction Coeff.

Ec : Concrete Elastic Modulus

Min. Sliding Safety Factor

=

=

: 1

Reference Depth below Surface ft
=Allow. Pressure Increase per foot of depth ksf

=

=

=

Concrete Density

=

Min Allow % Temp Reinf.

ksif'c : Concrete 28 day strength
fy : Rebar Yield ksi

Min Steel % Bending Reinf.

Dimensions

Footing Width 2.0 ft=

Wall center offset

from center of footing 0 in

=

=

Wall Thickness 4.0 in

Footing Thickness 7.0 in=

Rebar Centerline to Edge of Concrete...

= inat Bottom of footing 3.0

Reinforcing

#

Bars along X-X Axis

Reinforcing Bar Size

=

4

Bar spacing

=

18.00

Applied Loads

2.0 1.0

D Lr

ksf

L S

P : Column Load
OB : Overburden =

k

W E

M-zz

V-x = k

k-ft

Vx applied = in above top of footing

=

H

=



Wall Footing
LIC# : KW-06014847, Build:20.22.8.17 AHBL, INC (c) ENERCALC INC 1983-2022

DESCRIPTION: Enviro Chamber Wall Load

AHBL Engineers

2215 North 30th Street

Suite 300

Tacoma, WA 98403

253.383.2422

Project File: 2220760.20.ec6

Project Title: Red Dot Corporation Equipment Foundation
Engineer: ADM
Project ID: 2220760.20
Project Descr: New Equipment Foundations

DESIGN SUMMARY Design OK
Governing Load CombinationFactor of Safety Item Applied Capacity

PASS 0.6338 Soil Bearing 1.585 ksf 2.50 ksf +D+L

PASS n/a Overturning - Z-Z 0.0 k-ft 0.0 k-ft No Overturning

PASS n/a Sliding - X-X 0.0 k 0.0 k No Sliding

PASS n/a Uplift 0.0 k 0.0 k No Uplift

Utilization Ratio Item Applied Capacity Governing Load Combination

PASS 0.3117 Z Flexure (+X) 0.7297 k-ft 2.341 k-ft +1.20D+1.60L

PASS 0.1448 Z Flexure (-X) 0.3389 k-ft 2.341 k-ft +0.90D

PASS 0.240 1-way Shear (+X) 22.766 psi 94.868 psi +1.20D+1.60L

PASS 0.2215 1-way Shear (-X) 21.015 psi 94.868 psi +1.20D+1.60L

Detailed Results

Rotation Axis &
Xecc

Actual Soil Bearing Stress Actual / Allowable

Soil Bearing

Gross Allowable -X +X RatioLoad Combination...

, D Only 2.50 ksf 1.085 ksf 1.085 ksf 0.4340.0 in
, +D+L 2.50 ksf 1.585 ksf 1.585 ksf 0.6340.0 in
, +D+0.750L 2.50 ksf 1.460 ksf 1.460 ksf 0.5840.0 in
, +0.60D 2.50 ksf 0.6508 ksf 0.6508 ksf 0.2600.0 in

Rotation Axis &

Overturning Stability Units : k-ft

Load Combination... StatusOverturning Moment Resisting Moment Stability Ratio

Footing Has NO Overturning

Force Application Axis

Sliding Stability

Load Combination... StatusSliding Force Resisting Force Sliding SafetyRatio

Footing Has NO Sliding

Flexure Axis & Load Combination
k-ft

As Req'd

Footing Flexure

Tension @ Bot.Which Actual As

Statusk-ft

Mu

Side ? or Top ? in^2in^2 in^2

Gvrn. As Phi*Mn

, +1.40D 0.5272 -X Bottom 0.0294 Min for Bending 0.1333 2.341 OK
, +1.40D 0.5272 +X Bottom 0.0294 Min for Bending 0.1333 2.341 OK
, +1.20D+1.60L 0.7297 -X Bottom 0.0408 Min for Bending 0.1333 2.341 OK
, +1.20D+1.60L 0.7297 +X Bottom 0.0408 Min for Bending 0.1333 2.341 OK
, +1.20D+0.50L 0.5387 -X Bottom 0.0301 Min for Bending 0.1333 2.341 OK
, +1.20D+0.50L 0.5387 +X Bottom 0.0301 Min for Bending 0.1333 2.341 OK
, +1.20D 0.4519 -X Bottom 0.0252 Min for Bending 0.1333 2.341 OK
, +1.20D 0.4519 +X Bottom 0.0252 Min for Bending 0.1333 2.341 OK
, +0.90D 0.3389 -X Bottom 0.0189 Min for Bending 0.1333 2.341 OK
, +0.90D 0.3389 +X Bottom 0.0189 Min for Bending 0.1333 2.341 OK

One Way Shear Units : k

Vu @ +XLoad Combination... Vu @ -X Vu:Max Vu / Phi*VnPhi Vn Status

+1.40D 15.184 16.45 16.45 94.868 0.1734psipsipsipsi OK
+1.20D+1.60L 21.015 22.766 22.766 94.868 0.24psipsipsipsi OK
+1.20D+0.50L 15.515 16.808 16.808 94.868 0.1772psipsipsipsi OK
+1.20D 13.015 14.1 14.1 94.868 0.1486psipsipsipsi OK
+0.90D 9.761 10.575 10.575 94.868 0.1115psipsipsipsi OK



Nelco Architecture, Inc.

Phone:

Suite 1300

Seattle, WA 98101

(206) 408-8500

1200 Fifth Ave.

WWW.NELSONWORLDWIDE.COM
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FOUNDATION NOTES:

1. SEE SHEET S0.1 AND S0.2 FOR GENERAL NOTES.  SEE SHEET S0.4 FOR TYPICAL DETAILS.

SEE SHEET S0.3 FOR TESTING AND INSPECTION NOTES.

2. SEE GEOTECHNICAL ENGINEERING REPORT FOR ALL FOUNDATION AND SLAB SUPPORT

REQUIREMENTS. THIS INCLUDES ALL EXCAVATION, FILL AND FILL PLACEMENT

REQUIREMENTS.

3. SEE ARCHITECTURAL/MECHANICAL DRAWINGS FOR DRAINS, SLOPES, AND OTHER FLOOR

DEPRESSIONS NOT SHOWN.

4. SEE ARCHITECTURAL DRAWINGS FOR DIMENSIONS, ELEVATIONS, AND WALLS NOT SHOWN.

5. VERIFY ALL WINDOW AND DOOR WIDTH AND HEIGHTS WITH ARCHITECTURAL     DRAWINGS.

6. SEE ARCHITECTURAL DRAWINGS FOR STUD SIZE, SPACING, AND CALLOUTS AT

NON-STRUCTURAL WALLS.

7. FOR TYPICAL CONNECTION OF NON-LOAD BEARING WALLS TO SLAB,  USE POWER

ACTUATED FASTENERS AT 16" O.C.

8. PANEL DIMENSIONS SHOWN ARE TO CENTERLINE OF PANEL JOINT.  SEE ARCHITECTURAL

DRAWINGS FOR ADDITIONAL PANEL DIMENSIONS.

9. ELEVATIONS OF PANELS ARE SHOWN  STARTING ON SHEET S5.1 THROUGH S5.6.

10. UNLESS NOTED OTHERWISE, TILT-UP PANEL ELEVATIONS SHOW PANELS VIEWED FROM

INSIDE OF BUILDING LOOKING TOWARDS BUILDING EXTERIOR.

11. POUR STRIP CONTROL JOINTS, LOCATE AT PANEL JOINTS AND MIDWAY BETWEEN. AT

TURNS IN POUR STRIP ADD JOINTS FROM MAIN SLAB TO OUTSIDE WALL.

12. SEE 1/S3.2 FOR TRASH ENCLOSURE. SEE ARCHITECTURAL SITE PLAN FOR LOCATION.

LEGEND:

TILT-UP CONCRETE WALL.  FOR REINFORCING REQUIREMENTS

AND JOINT LOCATIONS, SEE TILT-UP CONCRETE PANEL

ELEVATIONS ON SHEETS S5.1 THRU S5.6.

PANEL JOINT BETWEEN TILT-UP CONCRETE WALL PANELS.

##

 FOOTING SCHEDULE

MARK SIZE REINFORCING REMARKS

F6.0 6'-0" x 6'-0" x 1'-2"

(7) #5 EACH WAY AT BOTTOM OF FOOTING

F7.5 7'-6" x 7'-6" x 1'-4"

(7) #6 EACH WAY AT BOTTOM OF FOOTING

FOOTINGS SCHEDULE NOTES:

1. TOP OF FOOTING ELEVATION = -1'-0" UNLESS NOTED OTHERWISE ON PLAN.

2. FOOTING DESIGN BASED ON 2500 PSF ALLOWABLE SOIL BEARING PRESSURE.

3. EQUALLY SPACE REINFORCING IN EACH DIRECTION.

4. PROVIDE 3" CLEAR TO REINFORCING AT BOTTOM OF FOOTING.

Nelco Architecture, Inc.

Phone:

Suite 1300

Seattle, WA 98101

(206) 408-8500

1200 Fifth Ave.

WWW.NELSONWORLDWIDE.COM
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OVERALL FOUNDATION

PLAN

S1.0

OVERALL FOUNDATION PLAN

NTS

1

SCALE IN FEET

0 32 64

PERMIT RESUBMITTAL

LOCATE EQUIPMENT 2ft MIN
AWAY FROM EXISTING SPREAD
FOOTINGS - TYP

LOCATE EQUIPMENT 4ft MIN
AWAY FROM EXISTING
EXTERIOR WALLS - TYP

LOCATE EQUIPMENT 2ft MIN
AWAY FROM EXISTING SPREAD
FOOTINGS - TYP

NEW EQUIPMENT LOCATIONS
SHOWN SCHEMATICALLY

NEW EQUIPMENT LOCATIONS
SHOWN SCHEMATICALLY

Provide location of placement of the
Environmental Chamber on  foundation plan to
indicate where it will be installed.
Page S1.0



STRUCTURAL DESIGN

368 2018 INTERNATIONAL BUILDING CODE®

TABLE 1607.1
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS, L0, 

AND MINIMUM CONCENTRATED LIVE LOADSg

(continued)

OCCUPANCY OR USE UNIFORM 
(psf)

CONCENTRATED 
(pounds)

1. Apartments (see residential) — —

2. Access floor systems
Office use
Computer use

50
100

2,000
2,000

3. Armories and drill rooms 150n —

4. Assembly areas
Fixed seats (fastened to floor)
Follow spot, projections and

control rooms
Lobbies
Movable seats
Stage floors
Platforms (assembly)
Other assembly areas

60m

50
100m

100m

150n

100m

100m

—

5. Balconies and decksh

1.5 times the 
live load for the 
area served, not 

required to 
exceed 100

—

6. Catwalks 40 300

7. Cornices 60 —

8. Corridors
First floor
Other floors

100
Same as 

occupancy 
served except as 

indicated

—

9. Dining rooms and restaurants 100m —

10. Dwellings (see residential) — —

11. Elevator machine room and  
controlroom grating
(on area of 2 inches by 2 inches) 

— 300

12. Finish light floor plate construction
(on area of 1 inch by 1 inch) 

— 200

13. Fire escapes
On single-family dwellings only

100
40

—

14. Garages (passenger vehicles only)
Trucks and buses 

40o Note a

See Section 1607.7

15. Handrails, guards and grab bars See Section 1607.8

16. Helipads See Section 1607.6

17. Hospitals
Corridors above first floor
Operating rooms, laboratories
Patient rooms 

80
60
40

1,000
1,000
1,000

18. Hotels (see residential) — —

19. Libraries
Corridors above first floor
Reading rooms
Stack rooms 

80
60

150b, n

1,000
1,000
1,000

20. Manufacturing
Heavy
Light

250n

125n
3,000
2,000

21. Marquees, except one- and 
 two-family dwellings

75 —

22. Office buildings
Corridors above first floor
File and computer rooms shall be

designed for heavier loads  
based on anticipated occupancy

Lobbies and first-floor corridors
Offices 

80
—

100
50

2,000
—

2,000
2,000

TABLE 1607.1—continued
MINIMUM UNIFORMLY DISTRIBUTED LIVE LOADS, L0, 

AND MINIMUM CONCENTRATED LIVE LOADSg

(continued)

OCCUPANCY OR USE UNIFORM
(psf)

CONCENTRATED
(pounds)

23. Penal institutions
Cell blocks
Corridors 

40
100

—

24. Recreational uses:
Bowling alleys, poolrooms and

similar uses
Dance halls and ballrooms
Gymnasiums
Ice skating rink
Reviewing stands, grandstands  

and bleachers
Roller skating rink
Stadiums and arenas with fixed

seats (fastened to floor)

75m

100m

100m

250n

100c, m

100m

60c, m

—

25. Residential
One- and two-family dwellings

 Uninhabitable attics without
storagei

 Uninhabitable attics with storagei, j, k

 Habitable attics and sleeping areask

 Canopies, including marquees
 All other areas

Hotels and multifamily dwellings
 Private rooms and corridors

            serving them
 Public roomsm and corridors  

serving them 

10
20
30
20
40

40

100

—

26. Roofs
All roof surfaces subject to main-

tenance workers
Awnings and canopies:

Fabric construction supported by a
skeleton structure

All other construction, except one- 
and two-family dwellings

Ordinary flat, pitched, and curved 
roofs (that are not occupiable)

Primary roof members exposed to a 
work floor

Single panel point of lower chord 
  of roof trusses or any point along 
  primary structural members
  supporting roofs over manufac-
  turing, storage warehouses, and
  repair garages
All other primary roof members 

Occupiable roofs:
Roof gardens
Assembly areas
All other similar areas

5m 

20

20

100
100m

Note 1

300

2,000
300

Note 1

27. Schools
Classrooms
Corridors above first floor
First-floor corridors 

40
80
100

1,000
1,000
1,000

28. Scuttles, skylight ribs and accessible 
ceilings 

— 200

29. Sidewalks, vehicular driveways and 
yards, subject to trucking 

250d, n 8,000e

30. Stairs and exits
One- and two-family dwellings
All other

40
100

300f

300f
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1607.13.5.1 Roof live load. Roof structures that sup-
port photovoltaic panel systems shall be designed to
resist each of the following conditions:

1. Applicable uniform and concentrated roof loads
with the photovoltaic panel system dead loads.

Exception: Roof live loads need not be applied
to the area covered by photovoltaic panels
where the clear space between the panels and
the roof surface is 24 inches (610 mm) or less.

2. Applicable uniform and concentrated roof loads
without the photovoltaic panel system present.

1607.13.5.2 Photovoltaic panels or modules. The
structure of a roof that supports solar photovoltaic pan-
els or modules shall be designed to accommodate the
full solar photovoltaic panels or modules and ballast
dead load, including concentrated loads from support
frames in combination with the loads from Section
1607.13.5.1 and other applicable loads. Where applica-
ble, snow drift loads created by the photovoltaic panels
or modules shall be included.

1607.13.5.2.1 Photovoltaic panels installed on
open grid roof structures. Structures with open
grid framing and without a roof deck or sheathing
supporting photovoltaic panel systems shall be
designed to support the uniform and concentrated
roof live loads specified in Section 1607.13.5.1,
except that the uniform roof live load shall be per-
mitted to be reduced to 12 psf (0.57 kN/m2).

1607.13.5.3 Photovoltaic panels or modules installed
as an independent structure. Solar photovoltaic panels
or modules that are independent structures and do not
have accessible/occupied space underneath are not
required to accommodate a roof photovoltaic live load,
provided that the area under the structure is restricted to
keep the public away. Other loads and combinations in
accordance with Section 1605 shall be accommodated.

Solar photovoltaic panels or modules that are designed
to be the roof, span to structural supports and have acces-
sible/occupied space underneath shall have the panels or
modules and all supporting structures designed to sup-
port a roof photovoltaic live load, as defined in Section
1607.13.5.1 in combination with other applicable loads.
Solar photovoltaic panels or modules in this application
are not permitted to be classified as “not accessible” in
accordance with Section 1607.13.5.1.

1607.13.5.4 Ballasted photovoltaic panel systems.
Roof structures that provide support for ballasted pho-
tovoltaic panel systems shall be designed, or analyzed,
in accordance with Section 1604.4; checked in accor-
dance with Section 1604.3.6 for deflections; and
checked in accordance with Section 1611 for ponding.

1607.14 Crane loads. The crane live load shall be the rated
capacity of the crane. Design loads for the runway beams,
including connections and support brackets, of moving bridge
cranes and monorail cranes shall include the maximum wheel
loads of the crane and the vertical impact, lateral and longitu-
dinal forces induced by the moving crane. 

1607.14.1 Maximum wheel load. The maximum wheel
loads shall be the wheel loads produced by the weight of
the bridge, as applicable, plus the sum of the rated capac-
ity and the weight of the trolley with the trolley positioned
on its runway at the location where the resulting load
effect is maximum.

1607.14.2 Vertical impact force. The maximum wheel
loads of the crane shall be increased by the following per-
centages to determine the induced vertical impact or vibra-
tion force:

Monorail cranes (powered)  . . . . . . . . . . . . . . . . 25 percent

Cab-operated or remotely operated  
bridge cranes (powered). . . . . . . . . . . . . . . . . . 25 percent

Pendant-operated bridge cranes (powered) . . . . 10 percent

Bridge cranes or monorail cranes with 
hand-geared bridge, trolley and hoist  . . . . . . . 0 percent

1607.14.3 Lateral force. The lateral force on crane runway
beams with electrically powered trolleys shall be calculated
as 20 percent of the sum of the rated capacity of the crane
and the weight of the hoist and trolley. The lateral force
shall be assumed to act horizontally at the traction surface of
a runway beam, in either direction perpendicular to the
beam, and shall be distributed with due regard to the lateral
stiffness of the runway beam and supporting structure.

1607.14.4 Longitudinal force. The longitudinal force on
crane runway beams, except for bridge cranes with hand-
geared bridges, shall be calculated as 10 percent of the
maximum wheel loads of the crane. The longitudinal force
shall be assumed to act horizontally at the traction surface
of a runway beam, in either direction parallel to the beam.

1607.15 Interior walls and partitions. Interior walls and
partitions that exceed 6 feet (1829 mm) in height, including
their finish materials, shall have adequate strength and stiff-
ness to resist the loads to which they are subjected but not
less than a horizontal load of 5 psf (0.240 kN/m2).

1607.15.1 Fabric partitions. Fabric partitions that exceed
6 feet (1829 mm) in height, including their finish materi-
als, shall have adequate strength and stiffness to resist the
following load conditions:

1. The horizontal distributed load need only be applied
to the partition framing. The total area used to deter-
mine the distributed load shall be the area of the fab-
ric face between the framing members to which the
fabric is attached. The total distributed load shall be
uniformly applied to such framing members in pro-
portion to the length of each member.

2. A concentrated load of 40 pounds (0.176 kN)
applied to an 8-inch-diameter (203 mm) area [50.3
square inches (32 452 mm2)] of the fabric face at a
height of 54 inches (1372 mm) above the floor.

1607.15.2 Fire walls. In order to meet the structural stabil-
ity requirements of Section 706.2 where the structure on
either side of the wall has collapsed, fire walls and their
supports shall be designed to withstand a minimum hori-
zontal allowable stress load of 5 psf (0.240 kN/m2).
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AHBL Inc. JOB TITLE Red Dot - Equipment

2215 N. 30th St.

Tacoma, WA 98403 JOB NO. 2220760.20 SHEET NO.

253-383-2422 CALCULATED BY DATE

CHECKED BY ADM DATE 8/8/23

 Seismic Loads: IBC 2018 Strength Level Forces   

Risk Category : II
Importance Factor (I) : 1.00

Site Class : D - code default

Ss (0.2 sec) = 125.80 %g

S1 (1.0 sec) = 43.30 %g

A site specific ground motion analysis is required for seismically isolated structures or with damping systems, see ASCE7 11.4.8

Fa = 1.200 Sms = 1.510 SDS = 1.006 Design Category = D

Fv = 1.867 Sm1 = 0.808 SD1 = 0.539 Design Category = D

Seismic Design Category = D

 Redundancy Coefficient ρ = 1.00 Code exception must be met for p to equal 1.0

Number of Stories: 1

Structure Type: All other building systems

Horizontal Struct Irregularities:No plan Irregularity

Vertical Structural Irregularities:No vertical Irregularity

Flexible Diaphragms: No

Building System: Bearing Wall Systems

Seismic resisting system: Light frame walls with shear panels - all other materials

System Structural Height Limit: 35 ft

Actual Structural Height (hn) =16.9 ft

See ASCE7 Section 12.2.5 for exceptions and other system limitations

DESIGN COEFFICIENTS AND FACTORS

Response Modification Coefficient (R) = 2

 Over-Strength Factor (Ωo) = 2.5

Deflection Amplification Factor (Cd) = 2
SDS = 1.000 (Sds modified for Cs & Ev calculation since 

SD1 = 0.539  meets ASCE 7 section 12.8.1.3)

Seismic Load Effect (E) =    Eh +/-Ev  =    ρ QE +/- 0.2SDS D =  Qe  +/- 0.200D

Special Seismic Load Effect (Em) =Emh +/- Ev =  Ωo QE +/- 0.2SDS D = 2.5Qe +/- 0.201D D = dead load

PERMITTED ANALYTICAL PROCEDURES

Simplified Analysis  - Use Equivalent Lateral Force Analysis

Equivalent Lateral-Force Analysis  -  Permitted
Building period coef.  (CT) = 0.020 Cu = 1.40

Approx fundamental period (Ta) = CThn
x 
= 0.167 sec x= 0.75 Tmax = CuTa = 0.233

User calculated fundamental period (T) = sec Use T = 0.167

Long Period Transition Period (TL) = ASCE7 map = 6

Seismic response coef. (Cs) = SdsI/R = 0.500 ASCE7 11.4.8 exception 2 equations used

but not less than Cs = 0.044SdsI = 0.044

USE Cs = 0.500

Design Base Shear V = 0.500W

Model & Seismic Response Analysis  -  Permitted (see code for procedure)

ALLOWABLE STORY DRIFT

Structure Type: All other structures 

Allowable story drift Δa = 0.020hsx   where hsx is the story height below level x

QE = horizontal seismic force


























