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100. NARRATIVE 

 

The project is an existing 1-story mixed use building located at the intersection of Shield Drive and 

Curve Court in Steamboat Springs, CO. The existing roof framing is plywood sheathing spanning to 

wood roof trusses and girders bearing on steel girders, wood stud bearing walls and steel columns. 

The existing foundation system is continuous shallow footings under bearing walls and isolated 

shallow spread footings under columns. The existing lateral resisting system consists of light framed 

wood walls sheathed with structural panels. 

 

The structural scope of this project includes the removal of two wood shear walls; one wood shear 

wall will be replaced with a steel moment frame, the other will be replaced with a new wood 

framed shear wall in-like-kind. 

 

The following sections provide detailed calculations and descriptions of the structural systems for 

this project.  

 

This project was designed in accordance with the 2018 International Building Code and Routt 

County Regional Building Department 2018 IBC Code Amendments. 

The following is an overview of the loading used in the design of the structure and the key 

parameters used to derive the loads.  

 

A. Dead Loads 

Detailed information regarding self-weight and superimposed dead load (e.g. MEP, 

Finishes, insulation, etc.) for each loading case can be found in Section 101. A graphical 

summary of the extents of applied dead loads can be found in the load keys in the drawing 

documents.  

 

B. Roof Live Loads 

Detailed information regarding roof live loads for each loading case can be found in Section 

101. A graphical summary of the extents of applied live loads can be found in the load keys 

in the drawing documents. The following typical roof live loads were used in the design of 

the structure. 

Roofs 20 psf 

 

C. Snow Loads 

Detailed information regarding snow loading, including flat roof snow loading, drifting, 

sliding, and unbalanced snow loading] can be found in Section 102. All snow loads on the 

structure have been calculated in accordance with the 2018 International Building Code 

and ASCE7-16. The ground snow load value of 105psf used for design is in accordance with 
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the local building department. The loads keys in the drawing documents show a graphical 

summary of the design snow loading used for the project.  

 

D. Wind Loads: 

Detailed information regarding wind loading, including MWFRS loads as well as 

Components and Cladding pressures can be found in Section 103. Ultimate Level Wind 

speed for design is in accordance with the 2018 Amendments to the Building and Fire Code 

for Routt County. Wind loads on the structure have been calculated in accordance with the 

2018 International Building Code and ASCE 7-16 based on the following criteria: 

Enclosure classification Enclosed 

Risk category II 

Wind speed  115 mph (Ultimate) 

Wind directionality factor, Kd 0.85 

Exposure category C 

Topographic factor, Kzt 1.0 

Building flexibility Flexible 

Gust effect factor, G 0.85 

Internal pressure coefficient ±0.18 

 

E. Seismic Loads: 

Detailed information regarding seismic loads can be found in Section 104. Seismic loads on 

the structure have been calculated based on the Routt County Building Department 2018 

IBC Code Amendments. The Routt County Building Department has specified design 

parameters, Sds = 0.333 and Sd1 = 0.133, designating all of Routt County as Seismic Design 

Category C. The seismic loads for the new steel moment frame have been determined 

based on following criteria: 

Ss 0.384 

S1 0.103 

Site class C 

Period 0.390 seconds 

Period determination Approx per ASCE 7 

Long period, TL 4 seconds 

Seismic force resisting system Steel Systems no specifically 

detailed for Seismic Resistance 

Response modification factor, R 3 

Overstrength factor, Ωo 3 

Deflection amplification factor 3 

Importance factor, Ie 1.00 
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F. Soil Loads and Capacities 

Geotechnical criteria for design is based on the report provided by Timothy S. Travis, P.E. 

(PE#25750) of North West Colorado Consultants, Inc., dated March 15, 2021. A complete 

copy of the geotechnical report can be found in appendix A-100 of this calculation package. 

Minimum frost depth per Routt County Regional Building Department 2018 IBC Code 

Amendments is 48 inches. The following is a summary of the geotechnical design 

parameters: 

  

Spread Footings: 

 Allowable bearing pressure 3 ksf 

 Allowable passive lateral resistance 250 psf/ft 

 Coefficient of soil friction 0.40 
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Title Date 10/19/22 Job no. 21304

Subject By APS Sheet       of

Dead Load Live Load Snow Load 

1 Roof 10 15 20 75 No

2 Roof w/RTU 10 55 20 75 No

Superimposed Loads

Load Key

Self WeightLoad # Description of Load

Live Load 

Reduction? Notes

Basecamp Phase 1a

Flat Loads

221019_Basecamp-Phase-1a_Load_Key_Spreadsheet_APS.xlsm_Load Key Summary 10/19/2022_12:38 PM
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Title Date 10/19/22 Job No.

Subject By APS Sheet

Total Superimposed Dead Load: 15 PSF

Total Self Weight Dead Load: 10 PSF

= 20 PSF

75 PSF

yes

15

= PSF

Note - this does not appear on the Load Key Summary 

Superimposed Dead Load:

PSF

4.0

0.0

0.0

0.0

0.0

11.0

Deck/Slab Self Weight:

PSF

1.9

0.0

Framing Self Weight:

PSF

8.5

0.0

Custom Self Weight:

PSF

Category Type

Wood Plywood Floor Sheathing

12TJM Open Web Truss

Thickness (in)

Spacing (in)Member

User Input Load

User Input Load

Open Web Truss

0.625

Category

Basecamp Phase 1a

Loads

21304

Seismic Snow

Do you want to use the snow load to calculate the seismic story weight?

Roof

Live Load:

Snow Load: Balanced Snow Load or Roof Live Load

Roof

Special Load:

User Input Load

Thickness (in)Material

Misc

Category

Ceiling Finishes Typical Mechanical Duct Allowance

User Input Load

Description
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Title Date 10/19/22 Job No.

Subject By APS Sheet

Total Superimposed Dead Load: 55 PSF

Total Self Weight Dead Load: 10 PSF

= 20 PSF

75 PSF

yes

15

= PSF

Note - this does not appear on the Load Key Summary 

Superimposed Dead Load:

PSF

4.0

0.0

0.0

0.0

0.0

11.0

40.0

Deck/Slab Self Weight:

PSF

1.9

0.0

Framing Self Weight:

PSF

8.5

0.0

Custom Self Weight:

PSF

Roof w/RTU

Live Load: Roof

Basecamp Phase 1a 21304

Loads

Category Material Thickness (in)

Ceiling Finishes Typical Mechanical Duct Allowance

Snow Load: Balanced Snow Load or Roof Live Load

Do you want to use the snow load to calculate the seismic story weight?

Seismic Snow

Special Load:

User Input Load Misc

User Input Load RTU

User Input Load

Category Type Thickness (in)

Wood Plywood Floor Sheathing 0.625

User Input Load

Category Member Spacing (in)

Open Web Truss TJM Open Web Truss 12

Description
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Title Date 10/19/22 Job no. 21304

Subject By APS Sheet       of

1 2x6 Wall

Basecamp Phase 1a

Flat Loads

Notes

Wall Summary

Load # Description of Load

Superimposed Dead Load 

(psf)Self Weight (psf)

3 8

221019_Basecamp-Phase-1a_Load_Key_Spreadsheet_APS.xlsm_Wall Summary 10/19/2022_12:39 PM
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Title Date 10/19/22 Job No.

Subject By APS Sheet

Total Superimposed Dead Load: 8 PSF

Total Self Weight Dead Load: 3 PSF

Superimposed Dead Load:

PSF

3.0

2.8

0.0

0.0

0.0

2.2

Framing Self Weight:

PSF

1.7

0.0

Solid Wall/Sheathing Self Weight:

PSF

1.5

Type Grout Spacing PSF

0.0

PSF

User Input Loads

Custom Self Weight:

PSF

Covered Finishes Rigid Insulation 2

Covered Finishes Gypsum Board 0.625

Loads

2x6 Wall

Category Material Thickness (in)

Basecamp Phase 1a 21304

MiscUser Input Load

User Input Load

Category Member Spacing (in)

Type Thickness (in)

User Input Loads

DFL 2x6 16

Description

Wood Sheathing Wood Sheathing 0.5

Block Size

Category

CMU

Category Type Thickness (in)

101-6
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KL&A Inc. JOB TITLE Basecamp Phase 1a

1717 Washington Ave, Suite 100

Golden, Colorado 80401 JOB NO. 21304 SHEET NO.

303-384-9910 CALCULATED BY APS DATE

CHECKED BY DATE

Snow Loads : ASCE 7- 16 Nominal Snow Forces

Roof slope        = 14.0 deg

Horiz. eave to ridge dist (W) = 136.0 ft

Roof length parallel to ridge (L) = 96.0 ft

Type of Roof Monoslope

Ground Snow Load Pg  = 105.0 psf

Risk Category  = II
Importance Factor I   = 1.0

Thermal Factor Ct  = 1.00
Exposure Factor Ce  = 1.0

Pf = 0.7*Ce*Ct*I*Pg           = 73.5 psf

Unobstructed Slippery Surface no

Sloped-roof Factor  Cs  = 1.00

Balanced Snow Load  = 73.5 psf Near ground level surface balanced snow load = 105.0 psf

Rain on Snow Surcharge Angle 2.72 deg
Code Maximum Rain Surcharge 5.0 psf

Rain on Snow Surcharge           = 0.0 psf

Ps plus rain surcharge = 73.5 psf
Minimum Snow Load Pm  = 20.0 psf

Uniform Roof Design Snow Load   = 73.5 psf use 75.0

Windward Snow Drifts 1 - Against walls, parapets, etc 

Up or downwind fetch lu  = 107.0 ft

Projection height  h  = 4.0 ft
Projection width/length  lp  = 10.0 ft

Snow density  g  = 27.7 pcf
Balanced snow height  hb  = 2.66 ft

 hd  = 3.89 ft

 hc  = 1.34 ft
hc/hb >0.2 = 0.5 lp <15', drift not req'd

Drift height (hc) = 1.34 ft
Drift width w  = 10.73 ft
Surcharge load:         pd = γ*hd = 37.1 psf

Balanced Snow load:         = 73.5 psf

110.6 psf
Windward Snow Drifts 2 - Against walls, parapets, etc 

Up or downwind fetch lu  = 52.0 ft
Projection height  h  = 10.0 ft
Projection width/length  lp  = 20.0 ft
Snow density  g  = 27.7 pcf
Balanced snow height  hb  = 2.66 ft

 hd  = 2.82 ft

 hc  = 7.34 ft
hc/hb >0.2 = 2.8 Therefore, design for drift

Drift height (hd) = 2.82 ft

Drift width w  = 11.27 ft
Surcharge load:         pd = γ*hd = 77.9 psf

Balanced Snow load:         = 73.5 psf
151.4 psf

10/19/22

Note: If bottom of projection is at least 2 feet 

above hb then snow drift is not required.

NOTE: Alternate spans of continuous beams  

shall be loaded with half the design roof snow 

load so as to produce the greatest possible 

effect - see code for loading diagrams and 

exceptions for gable roofs.. 

221019_Basecamp-Phase-1a_Code-Search_2021_APS.xlsx_Snow 10/19/2022_9:06 AM
102-2
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KL&A Inc. JOB TITLE Basecamp Phase 1a

1717 Washington Ave, Suite 100

Golden, Colorado 80401 JOB NO. 21304 SHEET NO.

303-384-9910 CALCULATED BY APS DATE 10/19/22

CHECKED BY DATE

  Wind Loads : ASCE 7- 16

Ultimate Wind Speed 115 mph

Nominal Wind Speed 89.1 mph

Risk Category II

Exposure Category C

Enclosure Classif. Enclosed Building

Internal pressure +/-0.18

Directionality  (Kd) 0.85

Kh   case 1 0.968

Kh   case 2 0.968

Type of roof Gable

Topographic Factor   (Kzt)

Topography Flat

Hill Height            (H) 10.0 ft H< 15ft;exp C

Half Hill Length (Lh) 10.0 ft ∴ Kzt=1.0

Actual H/Lh              = 0.00

Use H/Lh                  = 0.00

Modified Lh              =  10.0 ft

From top of crest: x = 10.0 ft

Bldg up/down wind? downwind

H/Lh= 0.00 K1 = 0.000

x/Lh = 1.00 K2 = 0.333

z/Lh = 2.80 K3 = 1.000

At Mean Roof Ht:

Kzt = (1+K1K2K3)^2 = 1.00

Gust  Effect  Factor Flexible structure if natural frequency < 1 Hz (T > 1 second).

h = 28.0 ft If building  h/B>4 then may be flexible and should be investigated.

B = 136.0 ft h/B = 0.21 Rigid structure (low rise bldg)

 /z (0.6h) = 16.8 ft

G = 0.85   Using rigid structure formula

Rigid Structure Flexible or Dynamically Sensitive Structure
ē = 0.20 Natural Frequency  (η1) = 0.0 Hz

ℓ   = 500 ft Damping ratio (β) = 0
zmin = 15 ft /b = 0.65

c = 0.20 /α = 0.15
gQ, gv = 3.4 Vz = 98.8

Lz = 436.8 ft N1 = 0.00

Q = 0.86 Rn = 0.000

Iz = 0.22 Rh = 28.282 η = 0.000 h = 28.0 ft

G = 0.85 use G = 0.85 RB = 28.282 η = 0.000

RL = 28.282 η = 0.000

gR  = 0.000

R  = 0.000

Gf  = 0.000

221019_Basecamp-Phase-1a_Code-Search_2021_APS.xlsx_Wind 10/19/2022_9:03 AM
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KL&A Inc. JOB TITLE Basecamp Phase 1a

1717 Washington Ave, Suite 100

Golden, Colorado 80401 JOB NO. 21304 SHEET NO.

303-384-9910 CALCULATED BY APS DATE 10/19/22

CHECKED BY DATE

Enclosure Classification

Test for Enclosed Building:  Ao < 0.01Ag or 4 sf, whichever is smaller

Test for Open Building: All walls are at least 80% open.

Ao ≥  0.8Ag

Test for Partially Enclosed Building:    Predominately open on one side only

Input Test

Ao 500.0 sf Ao  ≥  1.1Aoi  NO

Ag 600.0 sf Ao > 4' or 0.01Ag  YES

Aoi 1000.0 sf Aoi / Agi  ≤  0.20  YES Building is NOT

Agi 10000.0 sf Partially Enclosed

Conditions to qualify as Partially Enclosed Building.  Must satisfy all of the following:

          Ao ≥ 1.1Aoi

          Ao >   smaller of 4' or 0.01 Ag

          Aoi / Agi ≤  0.20

Where:

Ao = the total area of openings in a wall that receives positive external pressure.

Ag = the gross area of that wall in which Ao is identified.

Aoi = the sum of the areas of openings in the building envelope (walls and roof) not including Ao.

Agi = the sum of the gross surface areas of the building envelope (walls and roof) not including Ag.

Test for Partially Open Building: A building that does not qualify as open, enclosed or partially enclosed.

(This type building will have same wind pressures as an enclosed building.

Reduction Factor for large volume partially enclosed buildings (Ri) :
If the partially enclosed building contains a single room that is unpartitioned , the internal 

pressure coefficient may be multiplied by the reduction factor Ri.

Total area of all wall & roof openings  (Aog): 0 sf

Unpartitioned internal volume  (Vi) : 0 cf

Ri = 1.00

Ground Elevation Factor (Ke)

Grd level above sea level = 6680.0 ft Ke = 0.7852

Constant = 0.00256 Adj Constant = 0.00201

221019_Basecamp-Phase-1a_Code-Search_2021_APS.xlsx_Wind 10/19/2022_9:03 AM
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KL&A Inc. JOB TITLE Basecamp Phase 1a

1717 Washington Ave, Suite 100

Golden, Colorado 80401 JOB NO. 21304 SHEET NO.

303-384-9910 CALCULATED BY APS DATE 10/19/22

CHECKED BY DATE

Wind Loads - MWFRS  all h  (Except for Open Buildings)
Kh (case 2) = 0.97 GCpi = +/-0.18

Base pressure (qh) = 21.9 psf Bldg dim parallel to ridge = 96.0 ft G = 0.85

Roof Angle (θ) = 14.0 deg Bldg dim normal to ridge = 136.0 ft qi = qh

Roof tributary area: h = 28.0 ft

Wind normal to ridge =(h/2)*L: 1344 sf ridge ht = 36.5 ft

Wind parallel to ridge =(h/2)*L: 1904 sf

Ultimate Wind Surface Pressures (psf)

Wind Normal to Ridge Wind Parallel to Ridge 

L/B = 1.42 h/L = 0.21 L/B = 0.71 h/L = 0.29

Surface Cp qhGCp w/+qiGCpi w/-qhGCpi Dist.* Cp qhGCp w/ +qiGCpi w/ -qhGCpi

Windward Wall (WW)    0.80 14.9 see table below 0.80 14.9 see table below  

Leeward Wall (LW)    -0.42 -7.7 -11.7 -3.8 -0.50 -9.3 -13.2 -5.4

Side Wall (SW)    -0.70 -13.0 -17.0 -9.1 -0.70 -13.0 -17.0 -9.1

Leeward Roof (LR)    -0.46 -8.6 -12.5 -4.6 Included in windward roof

Neg Windward Roof pressure   -0.54 -10.0 -14.0 -6.1 0 to h/2* -0.90 -16.7 -20.7 -12.8

Pos/min Windward Roof press.  -0.03 -0.6 -4.6 3.3 h/2 to h* -0.90 -16.7 -20.7 -12.8

  h to 2h* -0.50 -9.3 -13.2 -5.4

  > 2h* -0.30 -5.6 -9.5 -1.6

Min press. -0.18 -3.3 -7.3 0.6

*Horizontal distance from windward edge

Parapet

z Kz Kzt qp (psf)

2.0 ft 0.85 1.00 19.2

Windward parapet: 28.8 psf     (GCpn = +1.5)

Leeward parapet: -19.2 psf     (GCpn = -1.0)

Windward roof overhangs  : 14.9 psf (upward - add to windward roof pressure)

Windward Wall Pressures at "z" (psf) Combined WW + LW

Windward Wall Wind Normal Wind Parallel

z Kz Kzt qzGCp w/+qiGCpi w/-qhGCpi to Ridge to Ridge

0 to 15' 0.85 1.00 13.0 9.1 17.0 20.8 22.3

h= 28.0 ft 0.97 1.00 14.9 10.9 18.8 22.6 24.2

25.0 ft 0.95 1.00 14.5 10.6 18.5 22.3 23.8

h= 28.0 ft 0.97 1.00 14.9 10.9 18.8 22.6 24.2

ridge = 36.5 ft 1.02 1.00 15.7 11.8 19.7 23.5 25.0

221019_Basecamp-Phase-1a_Code-Search_2021_APS.xlsx_MWFRS all h 10/19/2022_9:05 AM
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KL&A Inc. JOB TITLE Basecamp Phase 1a

1717 Washington Ave, Suite 100

Golden, Colorado 80401 JOB NO. 21304 SHEET NO.

303-384-9910 CALCULATED BY APS DATE

CHECKED BY DATE

Ultimate Wind Pressures 

Wind Loads - Components & Cladding : h ≤ 60'
 Kh (case 2) = 0.97 h = 28.0 ft

Base pressure (qh) = 21.9 psf a = 9.6 ft

Minimum parapet ht = 2.0 ft GCpi = +/-0.18

Roof Angle (θ) = 14.0 deg qi = qh = 21.9 psf

Type of roof = Gable

Roof  Surface Pressure (psf) User input

Area 2 sf 10 sf 20 sf 50 sf 75 sf 100 sf 200 sf 250 sf 50 sf 100 sf

Negative Zone 1 & 2e -47.7 -47.7 -47.7 -29 -20.7 -16.0 -16.0 -16.0 -29.0 -16.0
Negative Zone 2n, 2r &3e -69.6 -69.6 -60.1 -47.7 -42.2 -38.3 -28.8 -25.8 -47.7 -38.3

Negative Zone 3r -82.7 -82.7 -70.8 -55.2 -48.2 -43.3 -43.3 -43.3 -55.2 -43.3
Positive All Zones 19.3 16 16 16 16.0 16.0 16.0 16.0 16.0 16.0

Overhang Zone 1 & 2e -54.7 -54.7 -54.7 -42.2 -36.7 -32.8 -32.8 -32.8 -42.2 -32.8

Overhang Zone 2n & 2r -76.6 -76.6 -69.5 -60.2 -56.0 -53.1 -46.0 -43.8 -60.2 -53.1
Overhang Zone 3e -89.7 -89.7 -77.4 -61.3 -54.1 -49.0 -36.8 -32.8 -61.3 -49.0
Overhang Zone 3r -102.8 -102.8 -87 -66.1 -56.9 -50.3 -50.3 -50.3 -66.1 -50.3

Overhang pressures in the table above assume an internal pressure coefficient (Gcpi) of 0.0

Overhang soffit pressure equals adj wall pressure (which includes internal pressure of 3.9 psf)

Parapet
qp = 19.2 psf Surface Pressure (psf) User input

Solid Parapet Pressure 10 sf 20 sf 50 sf 100 sf 250 sf 500 sf 108 sf
CASE A:          Zone 2e : 57.5 56.5 38.8 25.4 24.0 23.0 25.3

Zone 2n, 2r & 3e : 76.7 67.4 55.2 45.9 33.6 32.6 44.9
Zone 3r : 88.2 76.8 61.7 50.3 49.0 48.0 50.2

CASE B:  Interior zone : -40.3 -38.2 -35.5 -33.5 -30.8 -28.8 -33.3
Corner zone : -46.0 -43.0 -38.9 -35.9 -31.8 -28.8 -35.5

Walls GCp +/- GCpi Surface Pressure at h
Area 10 sf 100 sf 200 sf 500 sf 10 sf 100 sf 200 sf 500 sf 108 sf 50 sf

Negative Zone 4 -1.28 -1.10 -1.05 -0.98 -28.0 -24.1 -23.0 -21.4 -24.0 -25.3
Negative Zone 5 -1.58 -1.23 -1.12 -0.98 -34.6 -26.8 -24.5 -21.4 -26.6 -29.2

Positive Zone 4 & 5 1.18 1.00 0.95 0.88 25.8 21.9 20.8 19.3 21.8 23.1

User input

10/19/22

221019_Basecamp-Phase-1a_Code-Search_2021_APS.xlsx_C&C 10/19/2022_9:06 AM
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KL&A Inc. JOB TITLE Basecamp Phase 1a

1717 Washington Ave, Suite 100

Golden, Colorado 80401 JOB NO. 21304 SHEET NO.

303-384-9910 CALCULATED BY APS DATE

CHECKED BY DATE

10/19/22

Location of C&C Wind Pressure Zones - ASCE 7-16 

Roofs w/  θ ≤ 10° Walls h ≤ 60' Gable, Sawtooth and

and all walls & alt design h<90' Multispan Gable θ ≤ 7 degrees & Monoslope roofs

h > 60' Monoslope ≤ 3 degrees 3° < θ ≤ 10°

h ≤ 60' & alt design h<90' h ≤ 60' & alt design h<90'

Monoslope roofs Multispan Gable & Hip 7° <  θ  ≤ 27°

10° < θ ≤ 30° Gable 7° < θ ≤  45°

h ≤ 60' & alt design h<90'

Sawtooth 10° < θ  ≤  45°

h ≤ 60' & alt design h<90'

Stepped roofs  θ ≤ 3°

h ≤ 60' & alt design h<90'

Note: The stepped roof zones above are as shown in ASCE 7-16 (except the upper roof zones 1 and 

2 are shown at the inside edge per the notes). Prior editions didn't show zones, but the notes sent you 

to the low slope gable figure. The note in ASCE 7-16 still sends you to the low slope gable figure, but 

for some reasons the zones shown are per editions prior to ASCE 7-16. Therefore, the above zones 

may be a code mistake and the correct zone locations may be per the low slope gable roof shown at 

the top of this page.

221019_Basecamp-Phase-1a_Code-Search_2021_APS.xlsx_C&C 10/19/2022_9:06 AM
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6/18/2021 ATC Hazards by Location

https://hazards.atcouncil.org/#/seismic?lat=40.5005622&lng=-106.8562806&address=1901 Curve Plaza%2C Steamboat Springs%2C CO 80487%2C … 1/2

Hazards by Location

Search Information

Address: 1901 Curve Plaza, Steamboat Springs, CO 80487,
USA

Coordinates: 40.5005622, -106.8562806

Elevation: 6673 ft

Timestamp: 2021-06-18T17:49:19.019Z

Hazard Type: Seismic

Reference
Document:

ASCE7-16

Risk Category: II

Site Class: D-default

MCER Horizontal Response Spectrum Design Horizontal Response Spectrum

Basic Parameters

Name Value Description

SS 0.596 MCER ground motion (period=0.2s)

S1 0.103 MCER ground motion (period=1.0s)

SMS 0.789 Site-modified spectral acceleration value

SM1 0.247 Site-modified spectral acceleration value

SDS 0.526 Numeric seismic design value at 0.2s SA

SD1 0.165 Numeric seismic design value at 1.0s SA

Additional Information

Name Value Description

SDC D Seismic design category

Fa 1.323 Site amplification factor at 0.2s

Fv 2.394 Site amplification factor at 1.0s

6673 ft

Report a map errorMap data ©2021 Google

0.0 1.0 2.0 3.0 4.0 5.0 Period (s)
0.00

0.20

0.40

0.60

Sa(g)

0.0 1.0 2.0 3.0 4.0 5.0 Period (s)
0.00

0.10

0.20

0.30

0.40

0.50

Sa(g)
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https://www.google.com/maps/@40.5005622,-106.8562806,8z/data=!10m1!1e1!12b1?source=apiv3&rapsrc=apiv3
https://maps.google.com/maps?ll=40.500562,-106.856281&z=8&t=m&hl=en-US&gl=US&mapclient=apiv3


6/18/2021 ATC Hazards by Location

https://hazards.atcouncil.org/#/seismic?lat=40.5005622&lng=-106.8562806&address=1901 Curve Plaza%2C Steamboat Springs%2C CO 80487%2C … 2/2

CRS 0.906 Coefficient of risk (0.2s)

CR1 0.946 Coefficient of risk (1.0s)

PGA 0.418 MCEG peak ground acceleration

FPGA 1.2 Site amplification factor at PGA

PGAM 0.502 Site modified peak ground acceleration

TL 4 Long-period transition period (s)

SsRT 0.596 Probabilistic risk-targeted ground motion (0.2s)

SsUH 0.658 Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

SsD 1.5 Factored deterministic acceleration value (0.2s)

S1RT 0.103 Probabilistic risk-targeted ground motion (1.0s)

S1UH 0.109 Factored uniform-hazard spectral acceleration (2% probability of
exceedance in 50 years)

S1D 0.6 Factored deterministic acceleration value (1.0s)

PGAd 0.5 Factored deterministic acceleration value (PGA)

The results indicated here DO NOT reflect any state or local amendments to the values or any delineation lines made during the building code
adoption process. Users should confirm any output obtained from this tool with the local Authority Having Jurisdiction before proceeding with
design.

Disclaimer
Hazard loads are provided by the U.S. Geological Survey Seismic Design Web Services.

While the information presented on this website is believed to be correct, ATC and its sponsors and contributors assume no responsibility or
liability for its accuracy. The material presented in the report should not be used or relied upon for any specific application without competent
examination and verification of its accuracy, suitability and applicability by engineers or other licensed professionals. ATC does not intend that the
use of this information replace the sound judgment of such competent professionals, having experience and knowledge in the field of practice, nor
to substitute for the standard of care required of such professionals in interpreting and applying the results of the report provided by this website.
Users of the information from this website assume all liability arising from such use. Use of the output of this website does not imply approval by
the governing building code bodies responsible for building code approval and interpretation for the building site described by latitude/longitude
location in the report.
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KL&A Inc. JOB TITLE Basecamp Phase 1a

1717 Washington Ave, Suite 100

Golden, Colorado 80401 JOB NO. 21304 SHEET NO.

303-384-9910 CALCULATED BY APS DATE 10/19/22

CHECKED BY DATE

 Seismic Loads: IBC 2018 Strength Level Forces   

Risk Category : II
Importance Factor (Ie) : 1.00

Site Class : C

Ss (0.2 sec) = 38.40 %g

S1 (1.0 sec) = 10.30 %g

Site specific ground motion analysis performed: 

Fa = 1.300 Sms = 0.499 SDS = 0.333 Design Category = C

Fv = 1.500 Sm1 = 0.155 SD1 = 0.103 Design Category = B

Seismic Design Category = C

 Redundancy Coefficient ρ = 1.00

Number of Stories: 1

Structure Type: Light Frame

Horizontal Struct Irregularities: No plan Irregularity

Vertical Structural Irregularities: No vertical Irregularity

Flexible Diaphragms: Yes

Building System: Structural steel systems not specifically detailed for seismic resistance

Seismic resisting system: Structural steel systems not specifically detailed for seismic resistance

System Structural Height Limit: Height not limited

Actual Structural Height (hn) = 36.5 ft

DESIGN COEFFICIENTS AND FACTORS

Response Modification Coefficient (R) = 3
 Over-Strength Factor (Ωo) = 2.5

Deflection Amplification Factor (Cd) = 3
SDS = 0.333
SD1 = 0.103

Seismic Load Effect (E) =    Eh +/-Ev  =    ρ QE +/- 0.2SDS D =  Qe  +/- 0.067D QE = horizontal seismic force

Special Seismic Load Effect (Em) = Emh +/- Ev =  Ωo QE +/- 0.2SDS D = 2.5Qe +/-0.067D 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 = 1.69

Approx fundamental period (Ta) = CThn
x 
= 0.297 Tmax = CuTa = 0.503 sec

User calculated fundamental period =  T = 0.297 sec

Long Period Transition Period (TL) = ASCE7 map = 4 sec

Seismic response coef. (Cs) = SdsI/R = 0.111

need not exceed Cs = Sd1 I /RT = 0.116

but not less than Cs = 0.044SdsI = 0.015

USE Cs = 0.111

Design Base Shear V = 0.111W

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

sec    x= 0.75

_221019_Basecamp-Phase-1a_Code-Search_2021_APS.xlsx_EQ_H 10/19/2022_10:55 AM

NORTH-SOUTH DIRECTION

NOTE: Ss AND S1 ADJUSTED TO SET Sds AND Sd1
TO COUNTY PRESCRIBED VALUES
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ROUTT County Regional Building Department 
136 6th Street, Ste 201,   Steamboat Springs, CO 80487  PH: 970-870-5566   Fax 970-870-5489  Email: Building@co.routt.co.us 

  

3. Agricultural storage structures intended only for incidental human occupancy. 
4. Structures that require special consideration of their response characteristics and environment that 
are not addressed by this code or ASCE 7 and for which other regulations provide seismic criteria, such 
as vehicular bridges, electrical transmission towers, hydraulic structures, buried utility lines and their 
appurtenances and nuclear reactors. 

 
 
Routt County Building Department Local Policy Amendment to Section 1613 Earth quake Loads: All properties 
within Routt County Incorporated and Unincorporated Jurisdictions have been adopted and approved to be a 
Seismic Design Category C designation through our Building Code Adoption Approval Processes. Structures shall 
be designed in accordance with our local amendment policy using a Seismic Design Category C designation as 
the base level design standard. When approved by the Structural Engineer of Record through review of the 
Geotechnical Soils Report and Soils Site Class, the Seismic Category may be reduced by the Engineer of Record based on 
the known Soils Site Class and in accordance with ASCE-7 and Chapter 16 of the IBC.   
 
Structural Engineers Acceptable Design Parameters Local Routt County Building Department Policy: The Routt County 
Building Department has developed these design parameters to align with our Local Code Adoptions that were approved 
designating all of Routt County a Seismic Design Category C. This Policy has been created to provide maximum values for 
SDS and SD1 respectively to be used in the mapped areas throughout Routt County that have been designated Seismic 
Category D  in accordance ASCE 7-16 USGS Seismic Design Data Map found at https://seismicmaps.org/. The parameters 
below may be used by Structural Engineers based on the Risk Factor of the Building to perform calculations to determine 
structural designs. The below parameters may be used with Site Class D- Default (See Section 11.4.3) being set on the 
ASCE 7-16 USGS Seismic Design Data Map found at https://seismicmaps.org/.  Lower values may be used if justified by soil 
Site Class and resulting site-specific ground motion parameters set forth in ASCE 7-16 and USGS Seismic Design Data Map 
and approved by the Code Official.   
 

• Risk Category I, II, and II Building: SDS = 0.333 and SD1 = 0.133 
• Risk Category IV Building: SDS = 0.499 and SD1 = 0.199 

 
The intent of setting these parameters and values is to help support Structural Engineers in designing buildings 
within the spirt of our Locally Approved Code Adoptions designating a standard Seismic Design Category C 
throughout all of Routt County, to avoid conflicts in what data would otherwise be provided through ASCE 7-16 
USGS Seismic Design Data Map found at https://seismicmaps.org/.  
 

 
Routt County Regional Building Department 2018 IRC Code Adoption 
 

Table R301.2(1) CLIMATIC AND GEOGRAPHIC DESIGN CRITERIA, is completed as follows: 
 
• Ground Snow Load – Case Study Area contact the Building Department for Ground Snow Load 

Valuations per site. 
• Climate Zone 7 
• Wind Speed – 115 MPH (ultimate design wind speed) 
• Topographic Effects – No 
• Seismic Design Category – C Note: When approved by the Structural Engineer of Record through 

review of the Geotechnical Soils Report and Soils Site Class, the Seismic Category may be reduced 

104-4104-5
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KL&A Inc. JOB TITLE Basecamp Phase 1a

1717 Washington Ave, Suite 100

Golden, Colorado 80401 JOB NO. 21304 SHEET NO.

303-384-9910 CALCULATED BY APS DATE 10/19/22

CHECKED BY DATE

 Seismic Loads: IBC 2018 Strength Level Forces   

Risk Category : II
Importance Factor (Ie) : 1.00

Site Class : C

Ss (0.2 sec) = 38.40 %g

S1 (1.0 sec) = 10.30 %g

Site specific ground motion analysis performed: 

Fa = 1.300 Sms = 0.499 SDS = 0.333 Design Category = C

Fv = 1.500 Sm1 = 0.155 SD1 = 0.103 Design Category = B

Seismic Design Category = C

 Redundancy Coefficient ρ = 1.00

Number of Stories: 1

Structure Type: Light Frame

Horizontal Struct Irregularities: No plan Irregularity

Vertical Structural Irregularities: No vertical Irregularity

Flexible Diaphragms: Yes

Building System: Bearing Wall Systems

Seismic resisting system: Light frame (wood) walls with structural wood shear panels

System Structural Height Limit: Height not limited

Actual Structural Height (hn) = 36.5 ft

DESIGN COEFFICIENTS AND FACTORS

Response Modification Coefficient (R) = 6.5
 Over-Strength Factor (Ωo) = 2.5

Deflection Amplification Factor (Cd) = 4
SDS = 0.333
SD1 = 0.103

Seismic Load Effect (E) =    Eh +/-Ev  =    ρ QE +/- 0.2SDS D =  Qe  +/- 0.067D QE = horizontal seismic force

Special Seismic Load Effect (Em) = Emh +/- Ev =  Ωo QE +/- 0.2SDS D = 2.5Qe +/-0.067D 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 = 1.69

Approx fundamental period (Ta) = CThn
x 
= 0.297 Tmax = CuTa = 0.503 sec

User calculated fundamental period =  T = 0.297 sec

Long Period Transition Period (TL) = ASCE7 map = 4 sec

Seismic response coef. (Cs) = SdsI/R = 0.051

need not exceed Cs = Sd1 I /RT = 0.053

but not less than Cs = 0.044SdsI = 0.015

USE Cs = 0.051

Design Base Shear V = 0.051W

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

sec    x= 0.75

_221019_Basecamp-Phase-1a_Code-Search_2021_APS.xlsx_EQ_B15 10/19/2022_10:55 AM

EAST-WEST DIRECTION

NOTE: Ss AND S1 ADJUSTED TO SET Sds AND Sd1
TO COUNTY PRESCRIBED VALUES
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Calculation Package 
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 FOUNDATIONS 

  



Calculation Package 
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200 Foundation Calculation Index: 
Narrative 200 

Shear Wall Continuous Footing      201 

Moment Frame Spread Footings     202 
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200. NARRATIVE 

 

The foundation system for this structure is shallow spread footings for both the gravity and lateral 

systems based on the criteria summarized in Section 100, and shown in detail in the Geotechnical 

report included in Appendix A-100. 

 

Gravity loads to the foundation were determined using Risa 3D based on loads as prescribed in 

section 100. A summary of gravity foundation demands is included in Section 201 of these 

calculations. 

 

Lateral loads to the foundation were determined using Risa3D based on loads as prescribed in 

section 100. A summary of lateral foundation demands is included in Section 201 of these 

calculations.  
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201. SHEAR WALL CONTINUOUS FOOTING 

 

 

 

201-1



Title Date Job no.

Subject By Sheet of

201-2

BASECAMP PHASE 1a 11/01/22 21304

FOUNDATION DESIGN APS

lWALL

PEQ

h W
AL
L

t FT
G

h O
T

t S
TE
M

PWALL_DL

wDL + wRLL + wSL

PROOF_DL

PSTEM_DL

POVERBURDEN_DL

PFTG_DL

RDL = 0.6xPDL

qMAX

FOOTING WIDTH, bFTG

STEM WIDTH, bSTEM

CONTINUOUS FOOTING BEARING & SLIDING AT SHEAR WALL OVERTURNING

APPLIED LOADS

PEQ = 5,552 lbs

wROOF_DL = 0 plf

wRLL = 0 plf

wSL = 0 plf

DLWALL = 10 psf

DLCONC = 145 pcf

DLSOIL = 110 pcf

SOIL DESIGN PROPERTIES

PASSIVE = 250 psf/ft

FRICTION COEFF = 0.4

BEARING = 3000 psf

lFTG

x

DIMENSIONS

hWALL = 17'-0"

lWALL = 12'-0"

tSTEM = 2'-0"

bSTEM = 0'-10"

tFTG = 1'-6"

bFTG = 3'-6"

x = 2'-0" (FTG EXTENSION)

lFTG = lWALL + 2x = 16'-0"

hOT = hWALL + tSTEM + tFTG = 20'-6"

APPLIED LOADS

PROOF_DL = 0 lbs

PWALL_DL = 2,040 lbs

PSTEM_DL = 2,900 lbs

POVERBURDEN_DL = 10,656 lbs

PFTG_DL = 12,180 lbs

PDL = 27,776 lbs

0.6xPDL = 16,666 lbs

e

CALCULATION CONTINUES FOLLOWING PAGES



Title Date Job no.

Subject By Sheet of

201-3

BASECAMP PHASE 1a 11/01/22 21304

FOUNDATION DESIGN APS

CONTINUOUS FOOTING BEARING AT SHEAR WALL OVERTURNING (CONT)

SOIL DESIGN PROPERTIES

PASSIVE, qP = 250 psf/ft

FRICTION COEFF, cF = 0.4

BEARING = 3000 psf

SOIL LOADING

FOR: e = PEQxhOT / 0.6xPDL < lFTG/6, TRAPAZOIDAL LOADING

e = PEQxhOT / 0.6xPDL > lFTG/6, TRIANGULAR LOADING

lFTG/6 = 2.67 ft

e = PEQxhOT / 0.6xPDL = 6.83 ft, > lFTG/6, TRIANGULAR LOADING

TRAPAZOIDAL LOADING: qMAX = 0.6xPDL / lFTGbFTG + 6PEQhOT / lFTG2 bFTG = N/A

TRIANGULAR LOADING: qMAX = 2(0.6xPDL) / 3(lFTG /2 - e)bFTG = 2,711 psf < 4/3x BEARING = 4,000 psf, OKAY

PROVDE 3'-6" WIDE x 1'-6" THICK CONTINUOUS FOOTING

EXTEND FOOTING 2'-0" MIN BEYOND EXTENTS OF WALL

DROP TOP OF FOOTING 2'-0" BELOW TOP OF SLAB

BEARING CHECK

SLIDING CHECK

FRICTION RESISTANCE, FR = cF x 0.6xPDL = 6,666 lbs

PASSIVE SOIL RESISTANCE, PR = PRSTEM + PRFTG

FR

PRFTG

PRSTEM

PRSTEM = qP x dSTEM
2 /2 x bSTEM = 417 lbs

PRFTG = qP x tFTG x bFTG x(bSTEM + tFTG/2)  = 3,609 lbs

PASSIVE SOIL RESISTANCE, PR = PRSTEM + PRFTG = 4,026 lbs

SLIDING RESISTANCE, SR = FR + PR = 10,692 lbs

SLIDING DEMAND, PEQ = 5,552 lbs, 1.5x PEQ = 8,328 lbs < SR = 10,692 lbs, SLIDING OKAY



Calculation Package 
 

 

202. MOMENT FRAME SPREAD FOOTINGS 
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Title Date Job no.

Subject By Sheet of

202-2

BASECAMP PHASE 1a 11/01/22 21304

FOUNDATION DESIGN APS

SPREAD FOOTING AT MOMENT FRAME COLUMN & (E) TUBE STEEL COLUMN

(E) COLUMN BASE REACTIONS (UNFACTORED)

SUPPORTED BEAM SPAN, l = 12'-8"

SUPPORTED BEAM TRIBUTARY, s = 1/2(29'-10 + 15'-6") = 22'-8"

COLUMN TRIBUTARY, l x s = 288 sf

PDL = 7,200 lbs

PRLL = 5,760 lbs

PSL = 21,600 lbs

ROOF LOADING
DL = 25 psf
RLL = 20 psf
SL = 75 psf

MOMENT FRAME COLUMN BASE REACTIONS (UNFACTORED)

SEE ENERCALC OUTPUT FOLLOWING PAGES

SPREAD FOOTING AT MOMENT FRAME COLUMN & (E) TUBE STEEL COLUMN

SEE ENERCALC OUTPUT FOLLOWING PAGES

LOADING IS THE SAME AS FRAME COLUMN RISA 3D OUTPUT ABOVE



Combined Footing
LIC# : KW-06017163, Build:20.22.10.25 KL&A, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: Spread Footing at MF and (E)Tube Col

Project File: 21304_Basecamp_Phase-1a_Enercalc.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Code References
Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2021

General Information
Material Properties Analysis/Design Settings

YesCalculate footing weight as dead load ?
NoCalculate Pedestal weight as dead load ?

4.0
60.0

3,122.0 ksi
145.0 0.00180

1.0
1.0

pcf
Min. Overturning Safety Factor : 1

Ec : Concrete Elastic Modulus

Min. Sliding Safety Factor : 1

Concrete Density Min Allow % Temp Reinf (based on thick)

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

Min Steel % Bending Reinf (based on 'd')

0.90
0.750

: Phi Values Flexure :
Shear :

Soil Information
Soil Bearing Increase3.0

No
250.0

0.40

3.50

3.0 ksf
(Allowable Soil Bearing adjusted for footing weight and
depth & width increases as specified by user.)

Increases based on footing Depth . . . .

Increases based on footing Width . . .

Footing base depth below soil surface
Allowable Soil Bearing ksf
Increase Bearing By Footing Weight

Coefficient of Soil/Concrete Friction

Adjusted Allowable Soil Bearing

Soil Passive Sliding Resistance pcf Allowable pressure increase per foot ksf
when base of footing is below ft

Allowable pressure increase per foot ksf
when maximum length or width is greater than ft

(Uses entry for "Footing base depth below soil surface" for force)

Maximum Allowed Bearing Pressure 10.0 ksf
(A value of zero implies no limit)

ft

Dimensions & Reinforcing
Distance Left of Column #1 =

=
=

2.177 ft
Between Columns 2.146 ft
Distance Right of Column #2 2.177 ft

Total Footing Length = 6.50

Col #1

ft

=
6.50Footing Width = ft

Pedestal dimensions...
Col #2

Sq. Dim. 12.0 12.0 in=
Height 16.0 16.0 in=

in^2

Footing Thickness 18.0 in in^2

Rebar Center to Concrete Edge @ Top 2.0 in
Rebar Center to Concrete Edge @ Bottom 3.0 in

=
=

7.0 6
7.0 6

7.0 6
7.0 6

7.0 6
7.0 6

Bottom Bars
Size #

As As
Count

3.080 2.527 in^2
Req'dProvided

2.527 in^2
Bars Btwn Cols

Bottom Bars 3.080

3.080 2.527 in^2

Top Bars in^23.080 0.0

Bars Right of Col #2
Top Bars 3.080 2.527

Top Bars 3.080 0.0
Bottom Bars

Bars left of Col #1

Applied Loads
Applied @ Left Column

Axial Load Downward
Moment (+CW) =
Shear (+X) =

S E HWLD Lr
k

Applied @ Right Column
=

k-ft
Axial Load Downward

k-ft
k

k
Moment (+CW) =
Shear (+X) =

= 7.20 5.760 21.60

6.470 3.850 14.450 -6.30 -12.60

k0.70 0.50 1.80 3.530 7.10
Overburden = 0.50
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Combined Footing
LIC# : KW-06017163, Build:20.22.10.25 KL&A, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: Spread Footing at MF and (E)Tube Col

Project File: 21304_Basecamp_Phase-1a_Enercalc.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

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

PASS 0.6335 Soil Bearing 1.901 ksf 3.0 ksf +D+S

PASS 2.445 Overturning 34.473 k-ft 84.290 k-ft +0.60D+0.70E
PASS 2.503 Sliding 5.390 k 13.491 k +0.60D+0.70E
PASS 2.924 Uplift 8.820 k 25.791 k +0.60D+0.70E

Utilization Ratio Item Applied Capacity Governing Load Combination

PASS No Bending Flexure - Right of Col #2 - Top

Flexure - Left of Col #1 - Top -1.523 k-ft
0.07951 Flexure - Left of Col #1 - Bottom 16.147 k-ft

+0.90D+E
PASS

203.071 +1.20D+1.60S
PASS

k-ft
Flexure - Between Cols - Top 216.931-16.078 k-ft0.07412

+1.20D+1.60S
k-ft

Flexure - Between Cols - Bottom 19.814 k-ft0.09757 203.071 k-ft
0.0 k-ft 0.0 k-ft N/A

PASS 0.07517 Flexure - Right of Col #2 - Bottom 15.265 k-ft 203.071 k-ft +1.20D+1.60S

PASS 0.09020 1-way Shear - Col #1 8.557 psi 94.868 psi +1.20D+0.70S+E
PASS 0.09020 1-way Shear - Col #2 8.557 psi 94.868 psi +1.20D+0.70S+E
PASS 0.09883 2-way Punching - Col #1 18.752 psi 189.737 psi +1.20D+1.60S+0.50W

2-way Punching - Col #2 18.798 psi 189.737 psi +1.20D+1.60S+0.50W

0.007020 +0.90D+EPASS
PASS

216.931 k-ft

PASS 0.09907

Soil Bearing
Eccentricity Actual Soil Bearing Stress Actual / Allow

Total Bearing @ Left Edge @ Right Edgefrom Ftg CL Allowable RatioLoad Combination...

D Only 42.98 0.99 1.04 3.00 0.348k ft ksf ksf ksf0.028
+D+Lr 52.59 1.23 1.26 3.00 0.419k ft ksf ksf ksf0.011
+D+S 79.03 1.90 1.84 3.00 0.634k ft ksf ksf ksf-0.017
+D+0.750Lr 50.19 1.17 1.20 3.00 0.401k ft ksf ksf ksf0.014
+D+0.750S 70.02 1.67 1.64 3.00 0.558k ft ksf ksf ksf-0.010
+D+0.60W 39.20 0.86 1.00 3.00 0.332k ft ksf ksf ksf0.080
+D+0.70E 34.16 0.68 0.94 3.00 0.312k ft ksf ksf ksf0.170
+D+0.750Lr+0.450W 47.36 1.07 1.17 3.00 0.389k ft ksf ksf ksf0.046
+D+0.750S+0.450W 67.19 1.57 1.61 3.00 0.535k ft ksf ksf ksf0.011
+D+0.750S+0.5250E 63.41 1.44 1.56 3.00 0.520k ft ksf ksf ksf0.043
+0.60D+0.60W 22.01 0.46 0.58 3.00 0.193k ft ksf ksf ksf0.121
+0.60D+0.70E 16.97 0.29 0.52 3.00 0.173k ft ksf ksf ksf0.315

Moments about Left Edge Moments about Right Edgek-ft k-ft
Overturning Stability

Load Combination... Overturning Resisting Ratio Overturning Resisting Ratio
D Only 0.00 0.00 999.000 1.98 140.48 70.832
+D+Lr 0.00 0.00 999.000 3.40 173.76 51.107
+D+S 0.00 0.00 999.000 7.08 265.32 37.457
+D+0.750Lr 0.00 0.00 999.000 3.05 165.44 54.318
+D+0.750S 0.00 0.00 999.000 5.81 234.11 40.306
+D+0.60W 16.34 146.90 8.990 16.21 140.48 8.665
+D+0.70E 38.13 154.98 4.065 35.27 140.48 3.983
+D+0.750Lr+0.450W 12.26 168.35 13.736 13.72 165.44 12.060
+D+0.750S+0.450W 12.26 231.34 18.876 16.48 234.11 14.205
+D+0.750S+0.5250E 28.60 237.40 8.302 30.77 234.11 7.608
+0.60D+0.60W 16.34 90.54 5.541 15.42 84.29 5.466
+0.60D+0.70E 38.13 98.62 2.587 34.47 84.29 2.445

Sliding Stability
Load Combination... Sliding Force Resisting Force Sliding SafetyRatio
D Only 0.70 23.90 34.138kk
+D+Lr 1.20 27.74 23.117kk
+D+S 2.50 38.32 15.327kk
+D+0.750Lr 1.08 26.78 24.912kk
+D+0.750S 2.05 34.71 16.933kk
+D+0.60W 2.82 22.38 7.944kk
+D+0.70E 5.67 20.37 3.592kk
+D+0.750Lr+0.450W 2.66 25.65 9.629kk
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Combined Footing
LIC# : KW-06017163, Build:20.22.10.25 KL&A, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: Spread Footing at MF and (E)Tube Col

Project File: 21304_Basecamp_Phase-1a_Enercalc.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Sliding Stability
Load Combination... Sliding Force Resisting Force Sliding SafetyRatio
+D+0.750S+0.450W 3.64 33.58 9.228kk
+D+0.750S+0.5250E 5.78 32.07 5.55kk
+0.60D+0.60W 2.54 15.51 6.11kk
+0.60D+0.70E 5.39 13.49 2.503kk

As Req'd

Z-Axis Footing Flexure - Maximum Values for Load Combination
TensionDistance

Actual As Mu / PhiMn
(in^2)(ft-k) (ft-k)(ft) (in^2)

byMu from left Side
Governed

Phi*MnLoad Combination...

+0.60D+0.70E 0.000 0.000 0 0.000 0 0.000 0.000 0.000
+0.60D+0.70E 0.000 0.016 0 0.000 0 0.000 0.000 0.000
+0.60D+0.70E 0.000 0.033 0 0.000 0 0.000 0.000 0.000
+1.20D+1.60S 0.014 0.049 Bottom 2.527 Min Temp % 3.080 203.071 0.000
+1.20D+1.60S 0.024 0.065 Bottom 2.527 Min Temp % 3.080 203.071 0.000
+1.20D+1.60S 0.038 0.081 Bottom 2.527 Min Temp % 3.080 203.071 0.000
+1.20D+1.60S 0.055 0.098 Bottom 2.527 Min Temp % 3.080 203.071 0.000
+1.20D+1.60S 0.075 0.114 Bottom 2.527 Min Temp % 3.080 203.071 0.000
+1.20D+1.60S 0.098 0.130 Bottom 2.527 Min Temp % 3.080 203.071 0.000
+1.20D+1.60S 0.124 0.146 Bottom 2.527 Min Temp % 3.080 203.071 0.001
+1.20D+1.60S 0.153 0.163 Bottom 2.527 Min Temp % 3.080 203.071 0.001
+1.20D+1.60S 0.185 0.179 Bottom 2.527 Min Temp % 3.080 203.071 0.001
+1.20D+1.60S 0.220 0.195 Bottom 2.527 Min Temp % 3.080 203.071 0.001
+1.20D+1.60S 0.258 0.211 Bottom 2.527 Min Temp % 3.080 203.071 0.001
+1.20D+1.60S 0.300 0.228 Bottom 2.527 Min Temp % 3.080 203.071 0.001
+1.20D+1.60S 0.344 0.244 Bottom 2.527 Min Temp % 3.080 203.071 0.002
+1.20D+1.60S 0.391 0.260 Bottom 2.527 Min Temp % 3.080 203.071 0.002
+1.20D+1.60S 0.442 0.276 Bottom 2.527 Min Temp % 3.080 203.071 0.002
+1.20D+1.60S 0.495 0.293 Bottom 2.527 Min Temp % 3.080 203.071 0.002
+1.20D+1.60S 0.552 0.309 Bottom 2.527 Min Temp % 3.080 203.071 0.003
+1.20D+1.60S 0.612 0.325 Bottom 2.527 Min Temp % 3.080 203.071 0.003
+1.20D+1.60S 0.674 0.341 Bottom 2.527 Min Temp % 3.080 203.071 0.003
+1.20D+1.60S 0.740 0.358 Bottom 2.527 Min Temp % 3.080 203.071 0.004
+1.20D+1.60S 0.809 0.374 Bottom 2.527 Min Temp % 3.080 203.071 0.004
+1.20D+1.60S 0.880 0.390 Bottom 2.527 Min Temp % 3.080 203.071 0.004
+1.20D+1.60S 0.955 0.406 Bottom 2.527 Min Temp % 3.080 203.071 0.005
+1.20D+1.60S 1.033 0.423 Bottom 2.527 Min Temp % 3.080 203.071 0.005
+1.20D+1.60S 1.114 0.439 Bottom 2.527 Min Temp % 3.080 203.071 0.005
+1.20D+1.60S 1.198 0.455 Bottom 2.527 Min Temp % 3.080 203.071 0.006
+1.20D+1.60S 1.285 0.471 Bottom 2.527 Min Temp % 3.080 203.071 0.006
+1.20D+1.60S 1.375 0.488 Bottom 2.527 Min Temp % 3.080 203.071 0.007
+1.20D+1.60S 1.468 0.504 Bottom 2.527 Min Temp % 3.080 203.071 0.007
+1.20D+1.60S 1.565 0.520 Bottom 2.527 Min Temp % 3.080 203.071 0.008
+1.20D+1.60S 1.664 0.536 Bottom 2.527 Min Temp % 3.080 203.071 0.008
+1.20D+1.60S 1.766 0.553 Bottom 2.527 Min Temp % 3.080 203.071 0.009
+1.20D+1.60S 1.871 0.569 Bottom 2.527 Min Temp % 3.080 203.071 0.009
+1.20D+1.60S 1.980 0.585 Bottom 2.527 Min Temp % 3.080 203.071 0.010
+1.20D+1.60S 2.091 0.601 Bottom 2.527 Min Temp % 3.080 203.071 0.010
+1.20D+1.60S 2.206 0.618 Bottom 2.527 Min Temp % 3.080 203.071 0.011
+1.20D+1.60S 2.323 0.634 Bottom 2.527 Min Temp % 3.080 203.071 0.011
+1.20D+1.60S 2.444 0.650 Bottom 2.527 Min Temp % 3.080 203.071 0.012
+1.20D+1.60S 2.567 0.666 Bottom 2.527 Min Temp % 3.080 203.071 0.013
+1.20D+1.60S 2.694 0.683 Bottom 2.527 Min Temp % 3.080 203.071 0.013
+1.20D+1.60S 2.823 0.699 Bottom 2.527 Min Temp % 3.080 203.071 0.014
+1.20D+1.60S 2.956 0.715 Bottom 2.527 Min Temp % 3.080 203.071 0.015
+1.20D+1.60S 3.092 0.731 Bottom 2.527 Min Temp % 3.080 203.071 0.015
+1.20D+1.60S 3.231 0.748 Bottom 2.527 Min Temp % 3.080 203.071 0.016
+1.20D+1.60S 3.372 0.764 Bottom 2.527 Min Temp % 3.080 203.071 0.017
+1.20D+1.60S 3.517 0.780 Bottom 2.527 Min Temp % 3.080 203.071 0.017
+1.20D+1.60S 3.665 0.796 Bottom 2.527 Min Temp % 3.080 203.071 0.018
+1.20D+1.60S 3.816 0.813 Bottom 2.527 Min Temp % 3.080 203.071 0.019
+1.20D+1.60S 3.970 0.829 Bottom 2.527 Min Temp % 3.080 203.071 0.020
+1.20D+1.60S 4.127 0.845 Bottom 2.527 Min Temp % 3.080 203.071 0.020
+1.20D+1.60S 4.287 0.861 Bottom 2.527 Min Temp % 3.080 203.071 0.021
+1.20D+1.60S 4.450 0.878 Bottom 2.527 Min Temp % 3.080 203.071 0.022
+1.20D+1.60S 4.616 0.894 Bottom 2.527 Min Temp % 3.080 203.071 0.023
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Combined Footing
LIC# : KW-06017163, Build:20.22.10.25 KL&A, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: Spread Footing at MF and (E)Tube Col

Project File: 21304_Basecamp_Phase-1a_Enercalc.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

As Req'd

Z-Axis Footing Flexure - Maximum Values for Load Combination
TensionDistance

Actual As Mu / PhiMn
(in^2)(ft-k) (ft-k)(ft) (in^2)

byMu from left Side
Governed

Phi*MnLoad Combination...

+1.20D+1.60S 4.785 0.910 Bottom 2.527 Min Temp % 3.080 203.071 0.024
+1.20D+1.60S 4.957 0.926 Bottom 2.527 Min Temp % 3.080 203.071 0.024
+1.20D+1.60S 5.133 0.943 Bottom 2.527 Min Temp % 3.080 203.071 0.025
+1.20D+1.60S 5.311 0.959 Bottom 2.527 Min Temp % 3.080 203.071 0.026
+1.20D+1.60S 5.492 0.975 Bottom 2.527 Min Temp % 3.080 203.071 0.027
+1.20D+1.60S 5.676 0.991 Bottom 2.527 Min Temp % 3.080 203.071 0.028
+1.20D+1.60S 5.864 1.008 Bottom 2.527 Min Temp % 3.080 203.071 0.029
+1.20D+1.60S 6.054 1.024 Bottom 2.527 Min Temp % 3.080 203.071 0.030
+1.20D+1.60S 6.247 1.040 Bottom 2.527 Min Temp % 3.080 203.071 0.031
+1.20D+1.60S 6.444 1.056 Bottom 2.527 Min Temp % 3.080 203.071 0.032
+1.20D+1.60S 6.643 1.073 Bottom 2.527 Min Temp % 3.080 203.071 0.033
+1.20D+1.60S 6.846 1.089 Bottom 2.527 Min Temp % 3.080 203.071 0.034
+1.20D+1.60S 7.051 1.105 Bottom 2.527 Min Temp % 3.080 203.071 0.035
+1.20D+1.60S 7.260 1.121 Bottom 2.527 Min Temp % 3.080 203.071 0.036
+1.20D+1.60S 7.471 1.138 Bottom 2.527 Min Temp % 3.080 203.071 0.037
+1.20D+1.60S 7.686 1.154 Bottom 2.527 Min Temp % 3.080 203.071 0.038
+1.20D+1.60S 7.903 1.170 Bottom 2.527 Min Temp % 3.080 203.071 0.039
+1.20D+1.60S 8.124 1.186 Bottom 2.527 Min Temp % 3.080 203.071 0.040
+1.20D+1.60S 8.348 1.203 Bottom 2.527 Min Temp % 3.080 203.071 0.041
+1.20D+1.60S 8.574 1.219 Bottom 2.527 Min Temp % 3.080 203.071 0.042
+1.20D+1.60S 8.804 1.235 Bottom 2.527 Min Temp % 3.080 203.071 0.043
+1.20D+1.60S 9.037 1.251 Bottom 2.527 Min Temp % 3.080 203.071 0.045
+1.20D+1.60S 9.273 1.268 Bottom 2.527 Min Temp % 3.080 203.071 0.046
+1.20D+1.60S 9.511 1.284 Bottom 2.527 Min Temp % 3.080 203.071 0.047
+1.20D+1.60S 9.753 1.300 Bottom 2.527 Min Temp % 3.080 203.071 0.048
+1.20D+1.60S 9.998 1.316 Bottom 2.527 Min Temp % 3.080 203.071 0.049
+1.20D+1.60S 10.246 1.333 Bottom 2.527 Min Temp % 3.080 203.071 0.050
+1.20D+1.60S 10.497 1.349 Bottom 2.527 Min Temp % 3.080 203.071 0.052
+1.20D+1.60S 10.750 1.365 Bottom 2.527 Min Temp % 3.080 203.071 0.053
+1.20D+1.60S 11.007 1.381 Bottom 2.527 Min Temp % 3.080 203.071 0.054
+1.20D+1.60S 11.267 1.398 Bottom 2.527 Min Temp % 3.080 203.071 0.055
+1.20D+1.60S 11.530 1.414 Bottom 2.527 Min Temp % 3.080 203.071 0.057
+1.20D+1.60S 11.796 1.430 Bottom 2.527 Min Temp % 3.080 203.071 0.058
+1.20D+1.60S 12.065 1.446 Bottom 2.527 Min Temp % 3.080 203.071 0.059
+1.20D+1.60S 12.337 1.463 Bottom 2.527 Min Temp % 3.080 203.071 0.061
+1.20D+1.60S 12.612 1.479 Bottom 2.527 Min Temp % 3.080 203.071 0.062
+1.20D+1.60S 12.890 1.495 Bottom 2.527 Min Temp % 3.080 203.071 0.063
+1.20D+1.60S 13.171 1.511 Bottom 2.527 Min Temp % 3.080 203.071 0.065
+1.20D+1.60S 13.455 1.528 Bottom 2.527 Min Temp % 3.080 203.071 0.066
+1.20D+1.60S 13.742 1.544 Bottom 2.527 Min Temp % 3.080 203.071 0.068
+1.20D+1.60S 14.032 1.560 Bottom 2.527 Min Temp % 3.080 203.071 0.069
+1.20D+1.60S 14.325 1.576 Bottom 2.527 Min Temp % 3.080 203.071 0.071
+1.20D+1.60S 14.621 1.593 Bottom 2.527 Min Temp % 3.080 203.071 0.072
+1.20D+1.60S 14.920 1.609 Bottom 2.527 Min Temp % 3.080 203.071 0.073
+1.20D+1.60S 15.223 1.625 Bottom 2.527 Min Temp % 3.080 203.071 0.075
+1.20D+1.60S 15.528 1.641 Bottom 2.527 Min Temp % 3.080 203.071 0.076
+1.20D+1.60S 15.836 1.658 Bottom 2.527 Min Temp % 3.080 203.071 0.078
+1.20D+1.60S 16.147 1.674 Bottom 2.527 Min Temp % 3.080 203.071 0.080
+1.20D+1.60S 16.457 1.690 Bottom 2.527 Min Temp % 3.080 203.071 0.081
+1.20D+1.60S 16.760 1.706 Bottom 2.527 Min Temp % 3.080 203.071 0.083
+1.20D+1.60S 17.054 1.723 Bottom 2.527 Min Temp % 3.080 203.071 0.084
+1.20D+1.60S 17.340 1.739 Bottom 2.527 Min Temp % 3.080 203.071 0.085
+1.20D+1.60S 17.618 1.755 Bottom 2.527 Min Temp % 3.080 203.071 0.087
+1.20D+1.60S 17.888 1.771 Bottom 2.527 Min Temp % 3.080 203.071 0.088
+1.20D+1.60S 18.149 1.788 Bottom 2.527 Min Temp % 3.080 203.071 0.089
+1.20D+1.60S 18.402 1.804 Bottom 2.527 Min Temp % 3.080 203.071 0.091
+1.20D+1.60S 18.647 1.820 Bottom 2.527 Min Temp % 3.080 203.071 0.092
+1.20D+1.60S 18.884 1.836 Bottom 2.527 Min Temp % 3.080 203.071 0.093
+1.20D+1.60S 19.112 1.853 Bottom 2.527 Min Temp % 3.080 203.071 0.094
+1.20D+1.60S 19.332 1.869 Bottom 2.527 Min Temp % 3.080 203.071 0.095
+1.20D+1.60S 19.544 1.885 Bottom 2.527 Min Temp % 3.080 203.071 0.096
+1.20D+1.60S 19.748 1.901 Bottom 2.527 Min Temp % 3.080 203.071 0.097
+1.20D+1.60S 19.943 1.918 Bottom 2.527 Min Temp % 3.080 203.071 0.098
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Combined Footing
LIC# : KW-06017163, Build:20.22.10.25 KL&A, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: Spread Footing at MF and (E)Tube Col

Project File: 21304_Basecamp_Phase-1a_Enercalc.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

As Req'd

Z-Axis Footing Flexure - Maximum Values for Load Combination
TensionDistance

Actual As Mu / PhiMn
(in^2)(ft-k) (ft-k)(ft) (in^2)

byMu from left Side
Governed

Phi*MnLoad Combination...

+1.20D+1.60S 20.130 1.934 Bottom 2.527 Min Temp % 3.080 203.071 0.099
+1.20D+1.60S 20.309 1.950 Bottom 2.527 Min Temp % 3.080 203.071 0.100
+1.20D+1.60S 20.480 1.966 Bottom 2.527 Min Temp % 3.080 203.071 0.101
+1.20D+1.60S 20.642 1.983 Bottom 2.527 Min Temp % 3.080 203.071 0.102
+1.20D+1.60S 20.796 1.999 Bottom 2.527 Min Temp % 3.080 203.071 0.102
+1.20D+1.60S 20.942 2.015 Bottom 2.527 Min Temp % 3.080 203.071 0.103
+1.20D+1.60S 21.080 2.031 Bottom 2.527 Min Temp % 3.080 203.071 0.104
+1.20D+1.60S 21.209 2.048 Bottom 2.527 Min Temp % 3.080 203.071 0.104
+1.20D+1.60S 21.330 2.064 Bottom 2.527 Min Temp % 3.080 203.071 0.105
+1.20D+1.60S 21.443 2.080 Bottom 2.527 Min Temp % 3.080 203.071 0.106
+1.20D+1.60S 21.548 2.096 Bottom 2.527 Min Temp % 3.080 203.071 0.106
+1.20D+1.60S 21.644 2.113 Bottom 2.527 Min Temp % 3.080 203.071 0.107
+1.20D+1.60S 21.732 2.129 Bottom 2.527 Min Temp % 3.080 203.071 0.107
+1.20D+1.60S 21.812 2.145 Bottom 2.527 Min Temp % 3.080 203.071 0.107
+1.20D+1.60S 21.884 2.161 Bottom 2.527 Min Temp % 3.080 203.071 0.108
+1.20D+1.60S 21.947 2.178 Bottom 2.527 Min Temp % 3.080 203.071 0.108
+1.20D+1.60S 22.002 2.194 Bottom 2.527 Min Temp % 3.080 203.071 0.108
+1.20D+1.60S 22.049 2.210 Bottom 2.527 Min Temp % 3.080 203.071 0.109
+1.20D+1.60S 22.087 2.226 Bottom 2.527 Min Temp % 3.080 203.071 0.109
+1.20D+1.60S 22.118 2.243 Bottom 2.527 Min Temp % 3.080 203.071 0.109
+1.20D+1.60S 22.140 2.259 Bottom 2.527 Min Temp % 3.080 203.071 0.109
+1.20D+1.60S 22.154 2.275 Bottom 2.527 Min Temp % 3.080 203.071 0.109
+1.20D+1.60S 22.159 2.291 Bottom 2.527 Min Temp % 3.080 203.071 0.109
+1.20D+1.60S 22.157 2.308 Bottom 2.527 Min Temp % 3.080 203.071 0.109
+1.20D+1.60S 22.146 2.324 Bottom 2.527 Min Temp % 3.080 203.071 0.109
+1.20D+1.60S 22.126 2.340 Bottom 2.527 Min Temp % 3.080 203.071 0.109
+1.20D+1.60S 22.099 2.356 Bottom 2.527 Min Temp % 3.080 203.071 0.109
+1.20D+1.60S 22.063 2.373 Bottom 2.527 Min Temp % 3.080 203.071 0.109
+1.20D+1.60S 22.019 2.389 Bottom 2.527 Min Temp % 3.080 203.071 0.108
+1.20D+1.60S 21.967 2.405 Bottom 2.527 Min Temp % 3.080 203.071 0.108
+1.20D+1.60S 21.906 2.421 Bottom 2.527 Min Temp % 3.080 203.071 0.108
+1.20D+1.60S 21.838 2.438 Bottom 2.527 Min Temp % 3.080 203.071 0.108
+1.20D+1.60S 21.761 2.454 Bottom 2.527 Min Temp % 3.080 203.071 0.107
+1.20D+1.60S 21.675 2.470 Bottom 2.527 Min Temp % 3.080 203.071 0.107
+1.20D+1.60S 21.582 2.486 Bottom 2.527 Min Temp % 3.080 203.071 0.106
+1.20D+1.60S 21.480 2.503 Bottom 2.527 Min Temp % 3.080 203.071 0.106
+1.20D+1.60S 21.370 2.519 Bottom 2.527 Min Temp % 3.080 203.071 0.105
+1.20D+1.60S 21.251 2.535 Bottom 2.527 Min Temp % 3.080 203.071 0.105
+1.20D+1.60S 21.125 2.551 Bottom 2.527 Min Temp % 3.080 203.071 0.104
+1.20D+1.60S 20.990 2.568 Bottom 2.527 Min Temp % 3.080 203.071 0.103
+1.20D+1.60S 20.847 2.584 Bottom 2.527 Min Temp % 3.080 203.071 0.103
+1.20D+1.60S 20.695 2.600 Bottom 2.527 Min Temp % 3.080 203.071 0.102
+1.20D+1.60S 20.536 2.616 Bottom 2.527 Min Temp % 3.080 203.071 0.101
+1.20D+1.60S 20.368 2.633 Bottom 2.527 Min Temp % 3.080 203.071 0.100
+1.20D+1.60S 20.191 2.649 Bottom 2.527 Min Temp % 3.080 203.071 0.099
+1.20D+1.60S 20.007 2.665 Bottom 2.527 Min Temp % 3.080 203.071 0.099
+1.20D+1.60S 19.814 2.681 Bottom 2.527 Min Temp % 3.080 203.071 0.098
+1.20D+1.60S 19.622 2.698 Bottom 2.527 Min Temp % 3.080 203.071 0.097
+1.20D+1.60S 19.432 2.714 Bottom 2.527 Min Temp % 3.080 203.071 0.096
+1.20D+1.60S 19.246 2.730 Bottom 2.527 Min Temp % 3.080 203.071 0.095
+1.20D+1.60S 19.062 2.746 Bottom 2.527 Min Temp % 3.080 203.071 0.094
+1.20D+1.60S 18.882 2.763 Bottom 2.527 Min Temp % 3.080 203.071 0.093
+1.20D+1.60S 18.704 2.779 Bottom 2.527 Min Temp % 3.080 203.071 0.092
+1.20D+1.60S 18.530 2.795 Bottom 2.527 Min Temp % 3.080 203.071 0.091
+1.20D+1.60S 18.358 2.811 Bottom 2.527 Min Temp % 3.080 203.071 0.090
+1.20D+1.60S 18.189 2.828 Bottom 2.527 Min Temp % 3.080 203.071 0.090
+1.20D+1.60S 18.023 2.844 Bottom 2.527 Min Temp % 3.080 203.071 0.089
+1.20D+1.60S 17.861 2.860 Bottom 2.527 Min Temp % 3.080 203.071 0.088
+1.20D+1.60S 17.701 2.876 Bottom 2.527 Min Temp % 3.080 203.071 0.087
+1.20D+1.60S 17.544 2.893 Bottom 2.527 Min Temp % 3.080 203.071 0.086
+1.20D+1.60S 17.390 2.909 Bottom 2.527 Min Temp % 3.080 203.071 0.086
+1.20D+1.60S 17.240 2.925 Bottom 2.527 Min Temp % 3.080 203.071 0.085
+1.20D+1.60S 17.092 2.941 Bottom 2.527 Min Temp % 3.080 203.071 0.084
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Combined Footing
LIC# : KW-06017163, Build:20.22.10.25 KL&A, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: Spread Footing at MF and (E)Tube Col

Project File: 21304_Basecamp_Phase-1a_Enercalc.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

As Req'd

Z-Axis Footing Flexure - Maximum Values for Load Combination
TensionDistance

Actual As Mu / PhiMn
(in^2)(ft-k) (ft-k)(ft) (in^2)

byMu from left Side
Governed

Phi*MnLoad Combination...

+1.20D+1.60S 16.947 2.958 Bottom 2.527 Min Temp % 3.080 203.071 0.083
+1.20D+1.60S 16.805 2.974 Bottom 2.527 Min Temp % 3.080 203.071 0.083
+1.20D+1.60S 16.666 2.990 Bottom 2.527 Min Temp % 3.080 203.071 0.082
+1.20D+1.60S 16.530 3.006 Bottom 2.527 Min Temp % 3.080 203.071 0.081
+1.20D+1.60S 16.397 3.023 Bottom 2.527 Min Temp % 3.080 203.071 0.081
+1.20D+1.60S 16.267 3.039 Bottom 2.527 Min Temp % 3.080 203.071 0.080
+1.20D+1.60S 16.140 3.055 Bottom 2.527 Min Temp % 3.080 203.071 0.079
+1.20D+1.60S 16.016 3.071 Bottom 2.527 Min Temp % 3.080 203.071 0.079
+1.20D+1.60S 15.894 3.088 Bottom 2.527 Min Temp % 3.080 203.071 0.078
+1.20D+1.60S 15.776 3.104 Bottom 2.527 Min Temp % 3.080 203.071 0.078
+1.20D+1.60S 15.661 3.120 Bottom 2.527 Min Temp % 3.080 203.071 0.077
+1.20D+1.60S 15.549 3.136 Bottom 2.527 Min Temp % 3.080 203.071 0.077
+1.20D+1.60S 15.440 3.153 Bottom 2.527 Min Temp % 3.080 203.071 0.076
+1.20D+1.60S 15.333 3.169 Bottom 2.527 Min Temp % 3.080 203.071 0.076
+1.20D+1.60S 15.230 3.185 Bottom 2.527 Min Temp % 3.080 203.071 0.075
+1.20D+1.60S 15.129 3.201 Bottom 2.527 Min Temp % 3.080 203.071 0.075
+1.20D+1.60S 15.032 3.218 Bottom 2.527 Min Temp % 3.080 203.071 0.074
+1.20D+1.60S 14.938 3.234 Bottom 2.527 Min Temp % 3.080 203.071 0.074
+1.20D+1.60S 14.846 3.250 Bottom 2.527 Min Temp % 3.080 203.071 0.073
+1.20D+1.60S 14.757 3.266 Bottom 2.527 Min Temp % 3.080 203.071 0.073
+1.20D+1.60S 14.672 3.283 Bottom 2.527 Min Temp % 3.080 203.071 0.072
+1.20D+1.60S 14.589 3.299 Bottom 2.527 Min Temp % 3.080 203.071 0.072
+1.20D+1.60S 14.510 3.315 Bottom 2.527 Min Temp % 3.080 203.071 0.071
+1.20D+1.60S 14.433 3.331 Bottom 2.527 Min Temp % 3.080 203.071 0.071
+1.20D+1.60S 14.359 3.348 Bottom 2.527 Min Temp % 3.080 203.071 0.071
+1.20D+1.60S 14.288 3.364 Bottom 2.527 Min Temp % 3.080 203.071 0.070
+1.20D+1.60S 14.220 3.380 Bottom 2.527 Min Temp % 3.080 203.071 0.070
+1.20D+1.60S 14.156 3.396 Bottom 2.527 Min Temp % 3.080 203.071 0.070
+1.20D+1.60S 14.094 3.413 Bottom 2.527 Min Temp % 3.080 203.071 0.069
+1.20D+1.60S 14.035 3.429 Bottom 2.527 Min Temp % 3.080 203.071 0.069
+1.20D+1.60S 13.979 3.445 Bottom 2.527 Min Temp % 3.080 203.071 0.069
+1.20D+1.60S 13.926 3.461 Bottom 2.527 Min Temp % 3.080 203.071 0.069
+1.20D+1.60S 13.875 3.478 Bottom 2.527 Min Temp % 3.080 203.071 0.068
+1.20D+1.60S 13.828 3.494 Bottom 2.527 Min Temp % 3.080 203.071 0.068
+1.20D+1.60S 13.784 3.510 Bottom 2.527 Min Temp % 3.080 203.071 0.068
+1.20D+1.60S 13.743 3.526 Bottom 2.527 Min Temp % 3.080 203.071 0.068
+1.20D+1.60S 13.705 3.543 Bottom 2.527 Min Temp % 3.080 203.071 0.067
+1.20D+1.60S 13.669 3.559 Bottom 2.527 Min Temp % 3.080 203.071 0.067
+1.20D+1.60S 13.637 3.575 Bottom 2.527 Min Temp % 3.080 203.071 0.067
+1.20D+1.60S 13.607 3.591 Bottom 2.527 Min Temp % 3.080 203.071 0.067
+1.20D+1.60S 13.581 3.608 Bottom 2.527 Min Temp % 3.080 203.071 0.067
+1.20D+1.60S 13.557 3.624 Bottom 2.527 Min Temp % 3.080 203.071 0.067
+0.90D+E -14.568 3.640 Top 2.527 Min Temp % 3.080 216.931 0.067
+0.90D+E -14.705 3.656 Top 2.527 Min Temp % 3.080 216.931 0.068
+0.90D+E -14.842 3.673 Top 2.527 Min Temp % 3.080 216.931 0.068
+0.90D+E -14.980 3.689 Top 2.527 Min Temp % 3.080 216.931 0.069
+0.90D+E -15.117 3.705 Top 2.527 Min Temp % 3.080 216.931 0.070
+0.90D+E -15.254 3.721 Top 2.527 Min Temp % 3.080 216.931 0.070
+0.90D+E -15.392 3.738 Top 2.527 Min Temp % 3.080 216.931 0.071
+0.90D+E -15.529 3.754 Top 2.527 Min Temp % 3.080 216.931 0.072
+0.90D+E -15.666 3.770 Top 2.527 Min Temp % 3.080 216.931 0.072
+0.90D+E -15.804 3.786 Top 2.527 Min Temp % 3.080 216.931 0.073
+0.90D+E -15.941 3.803 Top 2.527 Min Temp % 3.080 216.931 0.073
+0.90D+E -16.078 3.819 Top 2.527 Min Temp % 3.080 216.931 0.074
+0.90D+E -16.215 3.835 Top 2.527 Min Temp % 3.080 216.931 0.075
+0.90D+E -16.350 3.851 Top 2.527 Min Temp % 3.080 216.931 0.075
+0.90D+E -16.483 3.868 Top 2.527 Min Temp % 3.080 216.931 0.076
+0.90D+E -16.614 3.884 Top 2.527 Min Temp % 3.080 216.931 0.077
+0.90D+E -16.743 3.900 Top 2.527 Min Temp % 3.080 216.931 0.077
+0.90D+E -16.871 3.916 Top 2.527 Min Temp % 3.080 216.931 0.078
+0.90D+E -16.996 3.933 Top 2.527 Min Temp % 3.080 216.931 0.078
+0.90D+E -17.120 3.949 Top 2.527 Min Temp % 3.080 216.931 0.079
+0.90D+E -17.241 3.965 Top 2.527 Min Temp % 3.080 216.931 0.079
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Combined Footing
LIC# : KW-06017163, Build:20.22.10.25 KL&A, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: Spread Footing at MF and (E)Tube Col

Project File: 21304_Basecamp_Phase-1a_Enercalc.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

As Req'd

Z-Axis Footing Flexure - Maximum Values for Load Combination
TensionDistance

Actual As Mu / PhiMn
(in^2)(ft-k) (ft-k)(ft) (in^2)

byMu from left Side
Governed

Phi*MnLoad Combination...

+0.90D+E -17.361 3.981 Top 2.527 Min Temp % 3.080 216.931 0.080
+0.90D+E -17.478 3.998 Top 2.527 Min Temp % 3.080 216.931 0.081
+0.90D+E -17.594 4.014 Top 2.527 Min Temp % 3.080 216.931 0.081
+0.90D+E -17.708 4.030 Top 2.527 Min Temp % 3.080 216.931 0.082
+0.90D+E -17.820 4.046 Top 2.527 Min Temp % 3.080 216.931 0.082
+0.90D+E -17.930 4.063 Top 2.527 Min Temp % 3.080 216.931 0.083
+0.90D+E -18.038 4.079 Top 2.527 Min Temp % 3.080 216.931 0.083
+0.90D+E -18.144 4.095 Top 2.527 Min Temp % 3.080 216.931 0.084
+0.90D+E -18.248 4.111 Top 2.527 Min Temp % 3.080 216.931 0.084
+0.90D+E -18.350 4.128 Top 2.527 Min Temp % 3.080 216.931 0.085
+0.90D+E -18.451 4.144 Top 2.527 Min Temp % 3.080 216.931 0.085
+0.90D+E -18.549 4.160 Top 2.527 Min Temp % 3.080 216.931 0.086
+0.90D+E -18.645 4.176 Top 2.527 Min Temp % 3.080 216.931 0.086
+0.90D+E -18.740 4.193 Top 2.527 Min Temp % 3.080 216.931 0.086
+0.90D+E -18.832 4.209 Top 2.527 Min Temp % 3.080 216.931 0.087
+0.90D+E -18.923 4.225 Top 2.527 Min Temp % 3.080 216.931 0.087
+0.90D+E -19.012 4.241 Top 2.527 Min Temp % 3.080 216.931 0.088
+0.90D+E -19.098 4.258 Top 2.527 Min Temp % 3.080 216.931 0.088
+0.90D+E -19.183 4.274 Top 2.527 Min Temp % 3.080 216.931 0.088
+0.90D+E -19.266 4.290 Top 2.527 Min Temp % 3.080 216.931 0.089
+0.90D+E -19.347 4.306 Top 2.527 Min Temp % 3.080 216.931 0.089
+0.90D+E -19.426 4.323 Top 2.527 Min Temp % 3.080 216.931 0.090
+1.20D+1.60S 21.946 4.339 Bottom 2.527 Min Temp % 3.080 203.071 0.108
+1.20D+1.60S 21.797 4.355 Bottom 2.527 Min Temp % 3.080 203.071 0.107
+1.20D+1.60S 21.643 4.371 Bottom 2.527 Min Temp % 3.080 203.071 0.107
+1.20D+1.60S 21.484 4.388 Bottom 2.527 Min Temp % 3.080 203.071 0.106
+1.20D+1.60S 21.320 4.404 Bottom 2.527 Min Temp % 3.080 203.071 0.105
+1.20D+1.60S 21.150 4.420 Bottom 2.527 Min Temp % 3.080 203.071 0.104
+1.20D+1.60S 20.976 4.436 Bottom 2.527 Min Temp % 3.080 203.071 0.103
+1.20D+1.60S 20.796 4.453 Bottom 2.527 Min Temp % 3.080 203.071 0.102
+1.20D+1.60S 20.611 4.469 Bottom 2.527 Min Temp % 3.080 203.071 0.101
+1.20D+1.60S 20.422 4.485 Bottom 2.527 Min Temp % 3.080 203.071 0.101
+1.20D+1.60S 20.227 4.501 Bottom 2.527 Min Temp % 3.080 203.071 0.100
+1.20D+1.60S 20.027 4.518 Bottom 2.527 Min Temp % 3.080 203.071 0.099
+1.20D+1.60S 19.822 4.534 Bottom 2.527 Min Temp % 3.080 203.071 0.098
+1.20D+1.60S 19.612 4.550 Bottom 2.527 Min Temp % 3.080 203.071 0.097
+1.20D+1.60S 19.397 4.566 Bottom 2.527 Min Temp % 3.080 203.071 0.096
+1.20D+1.60S 19.177 4.583 Bottom 2.527 Min Temp % 3.080 203.071 0.094
+1.20D+1.60S 18.952 4.599 Bottom 2.527 Min Temp % 3.080 203.071 0.093
+1.20D+1.60S 18.721 4.615 Bottom 2.527 Min Temp % 3.080 203.071 0.092
+1.20D+1.60S 18.486 4.631 Bottom 2.527 Min Temp % 3.080 203.071 0.091
+1.20D+1.60S 18.246 4.648 Bottom 2.527 Min Temp % 3.080 203.071 0.090
+1.20D+1.60S 18.000 4.664 Bottom 2.527 Min Temp % 3.080 203.071 0.089
+1.20D+1.60S 17.749 4.680 Bottom 2.527 Min Temp % 3.080 203.071 0.087
+1.20D+1.60S 17.494 4.696 Bottom 2.527 Min Temp % 3.080 203.071 0.086
+1.20D+1.60S 17.233 4.713 Bottom 2.527 Min Temp % 3.080 203.071 0.085
+1.20D+1.60S 16.967 4.729 Bottom 2.527 Min Temp % 3.080 203.071 0.084
+1.20D+1.60S 16.696 4.745 Bottom 2.527 Min Temp % 3.080 203.071 0.082
+1.20D+1.60S 16.420 4.761 Bottom 2.527 Min Temp % 3.080 203.071 0.081
+1.20D+1.60S 16.139 4.778 Bottom 2.527 Min Temp % 3.080 203.071 0.079
+1.20D+1.60S 15.853 4.794 Bottom 2.527 Min Temp % 3.080 203.071 0.078
+1.20D+1.60S 15.562 4.810 Bottom 2.527 Min Temp % 3.080 203.071 0.077
+1.20D+1.60S 15.265 4.826 Bottom 2.527 Min Temp % 3.080 203.071 0.075
+1.20D+1.60S 14.970 4.843 Bottom 2.527 Min Temp % 3.080 203.071 0.074
+1.20D+1.60S 14.677 4.859 Bottom 2.527 Min Temp % 3.080 203.071 0.072
+1.20D+1.60S 14.387 4.875 Bottom 2.527 Min Temp % 3.080 203.071 0.071
+1.20D+1.60S 14.099 4.891 Bottom 2.527 Min Temp % 3.080 203.071 0.069
+1.20D+1.60S 13.815 4.908 Bottom 2.527 Min Temp % 3.080 203.071 0.068
+1.20D+1.60S 13.534 4.924 Bottom 2.527 Min Temp % 3.080 203.071 0.067
+1.20D+1.60S 13.256 4.940 Bottom 2.527 Min Temp % 3.080 203.071 0.065
+1.20D+1.60S 12.980 4.956 Bottom 2.527 Min Temp % 3.080 203.071 0.064
+1.20D+1.60S 12.708 4.973 Bottom 2.527 Min Temp % 3.080 203.071 0.063
+1.20D+1.60S 12.438 4.989 Bottom 2.527 Min Temp % 3.080 203.071 0.061
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Combined Footing
LIC# : KW-06017163, Build:20.22.10.25 KL&A, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: Spread Footing at MF and (E)Tube Col

Project File: 21304_Basecamp_Phase-1a_Enercalc.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

As Req'd

Z-Axis Footing Flexure - Maximum Values for Load Combination
TensionDistance

Actual As Mu / PhiMn
(in^2)(ft-k) (ft-k)(ft) (in^2)

byMu from left Side
Governed

Phi*MnLoad Combination...

+1.20D+1.60S 12.171 5.005 Bottom 2.527 Min Temp % 3.080 203.071 0.060
+1.20D+1.60S 11.907 5.021 Bottom 2.527 Min Temp % 3.080 203.071 0.059
+1.20D+1.60S 11.646 5.038 Bottom 2.527 Min Temp % 3.080 203.071 0.057
+1.20D+1.60S 11.388 5.054 Bottom 2.527 Min Temp % 3.080 203.071 0.056
+1.20D+1.60S 11.133 5.070 Bottom 2.527 Min Temp % 3.080 203.071 0.055
+1.20D+1.60S 10.881 5.086 Bottom 2.527 Min Temp % 3.080 203.071 0.054
+1.20D+1.60S 10.632 5.103 Bottom 2.527 Min Temp % 3.080 203.071 0.052
+1.20D+1.60S 10.385 5.119 Bottom 2.527 Min Temp % 3.080 203.071 0.051
+1.20D+1.60S 10.142 5.135 Bottom 2.527 Min Temp % 3.080 203.071 0.050
+1.20D+1.60S 9.901 5.151 Bottom 2.527 Min Temp % 3.080 203.071 0.049
+1.20D+1.60S 9.663 5.168 Bottom 2.527 Min Temp % 3.080 203.071 0.048
+1.20D+1.60S 9.429 5.184 Bottom 2.527 Min Temp % 3.080 203.071 0.046
+1.20D+1.60S 9.197 5.200 Bottom 2.527 Min Temp % 3.080 203.071 0.045
+1.20D+1.60S 8.968 5.216 Bottom 2.527 Min Temp % 3.080 203.071 0.044
+1.20D+1.60S 8.742 5.233 Bottom 2.527 Min Temp % 3.080 203.071 0.043
+1.20D+1.60S 8.518 5.249 Bottom 2.527 Min Temp % 3.080 203.071 0.042
+1.20D+1.60S 8.298 5.265 Bottom 2.527 Min Temp % 3.080 203.071 0.041
+1.20D+1.60S 8.081 5.281 Bottom 2.527 Min Temp % 3.080 203.071 0.040
+1.20D+1.60S 7.866 5.298 Bottom 2.527 Min Temp % 3.080 203.071 0.039
+1.20D+1.60S 7.655 5.314 Bottom 2.527 Min Temp % 3.080 203.071 0.038
+1.20D+1.60S 7.446 5.330 Bottom 2.527 Min Temp % 3.080 203.071 0.037
+1.20D+1.60S 7.240 5.346 Bottom 2.527 Min Temp % 3.080 203.071 0.036
+1.20D+1.60S 7.037 5.363 Bottom 2.527 Min Temp % 3.080 203.071 0.035
+1.20D+1.60S 6.837 5.379 Bottom 2.527 Min Temp % 3.080 203.071 0.034
+1.20D+1.60S 6.640 5.395 Bottom 2.527 Min Temp % 3.080 203.071 0.033
+1.20D+1.60S 6.446 5.411 Bottom 2.527 Min Temp % 3.080 203.071 0.032
+1.20D+1.60S 6.254 5.428 Bottom 2.527 Min Temp % 3.080 203.071 0.031
+1.20D+1.60S 6.066 5.444 Bottom 2.527 Min Temp % 3.080 203.071 0.030
+1.20D+1.60S 5.880 5.460 Bottom 2.527 Min Temp % 3.080 203.071 0.029
+1.20D+1.60S 5.698 5.476 Bottom 2.527 Min Temp % 3.080 203.071 0.028
+1.20D+1.60S 5.518 5.493 Bottom 2.527 Min Temp % 3.080 203.071 0.027
+1.20D+1.60S 5.341 5.509 Bottom 2.527 Min Temp % 3.080 203.071 0.026
+1.20D+1.60S 5.167 5.525 Bottom 2.527 Min Temp % 3.080 203.071 0.025
+1.20D+1.60S 4.996 5.541 Bottom 2.527 Min Temp % 3.080 203.071 0.025
+1.20D+1.60S 4.828 5.558 Bottom 2.527 Min Temp % 3.080 203.071 0.024
+1.20D+1.60S 4.663 5.574 Bottom 2.527 Min Temp % 3.080 203.071 0.023
+1.20D+1.60S 4.500 5.590 Bottom 2.527 Min Temp % 3.080 203.071 0.022
+1.20D+1.60S 4.341 5.606 Bottom 2.527 Min Temp % 3.080 203.071 0.021
+1.20D+1.60S 4.184 5.623 Bottom 2.527 Min Temp % 3.080 203.071 0.021
+1.20D+1.60S 4.030 5.639 Bottom 2.527 Min Temp % 3.080 203.071 0.020
+1.20D+1.60S 3.879 5.655 Bottom 2.527 Min Temp % 3.080 203.071 0.019
+1.20D+1.60S 3.731 5.671 Bottom 2.527 Min Temp % 3.080 203.071 0.018
+1.20D+1.60S 3.586 5.688 Bottom 2.527 Min Temp % 3.080 203.071 0.018
+1.20D+1.60S 3.444 5.704 Bottom 2.527 Min Temp % 3.080 203.071 0.017
+1.20D+1.60S 3.305 5.720 Bottom 2.527 Min Temp % 3.080 203.071 0.016
+1.20D+1.60S 3.168 5.736 Bottom 2.527 Min Temp % 3.080 203.071 0.016
+1.20D+1.60S 3.035 5.752 Bottom 2.527 Min Temp % 3.080 203.071 0.015
+1.20D+1.60S 2.904 5.769 Bottom 2.527 Min Temp % 3.080 203.071 0.014
+1.20D+1.60S 2.776 5.785 Bottom 2.527 Min Temp % 3.080 203.071 0.014
+1.20D+1.60S 2.651 5.801 Bottom 2.527 Min Temp % 3.080 203.071 0.013
+1.20D+1.60S 2.529 5.817 Bottom 2.527 Min Temp % 3.080 203.071 0.012
+1.20D+1.60S 2.410 5.834 Bottom 2.527 Min Temp % 3.080 203.071 0.012
+1.20D+1.60S 2.294 5.850 Bottom 2.527 Min Temp % 3.080 203.071 0.011
+1.20D+1.60S 2.180 5.866 Bottom 2.527 Min Temp % 3.080 203.071 0.011
+1.20D+1.60S 2.070 5.882 Bottom 2.527 Min Temp % 3.080 203.071 0.010
+1.20D+1.60S 1.962 5.899 Bottom 2.527 Min Temp % 3.080 203.071 0.010
+1.20D+1.60S 1.858 5.915 Bottom 2.527 Min Temp % 3.080 203.071 0.009
+1.20D+1.60S 1.756 5.931 Bottom 2.527 Min Temp % 3.080 203.071 0.009
+1.20D+1.60S 1.657 5.947 Bottom 2.527 Min Temp % 3.080 203.071 0.008
+1.20D+1.60S 1.561 5.964 Bottom 2.527 Min Temp % 3.080 203.071 0.008
+1.20D+1.60S 1.467 5.980 Bottom 2.527 Min Temp % 3.080 203.071 0.007
+1.20D+1.60S 1.377 5.996 Bottom 2.527 Min Temp % 3.080 203.071 0.007
+1.20D+1.60S 1.290 6.012 Bottom 2.527 Min Temp % 3.080 203.071 0.006
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Combined Footing
LIC# : KW-06017163, Build:20.22.10.25 KL&A, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: Spread Footing at MF and (E)Tube Col

Project File: 21304_Basecamp_Phase-1a_Enercalc.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

As Req'd

Z-Axis Footing Flexure - Maximum Values for Load Combination
TensionDistance

Actual As Mu / PhiMn
(in^2)(ft-k) (ft-k)(ft) (in^2)

byMu from left Side
Governed

Phi*MnLoad Combination...

+1.20D+1.60S 1.205 6.029 Bottom 2.527 Min Temp % 3.080 203.071 0.006
+1.20D+1.60S 1.123 6.045 Bottom 2.527 Min Temp % 3.080 203.071 0.006
+1.20D+1.60S 1.044 6.061 Bottom 2.527 Min Temp % 3.080 203.071 0.005
+1.20D+1.60S 0.968 6.077 Bottom 2.527 Min Temp % 3.080 203.071 0.005
+1.20D+1.60S 0.895 6.094 Bottom 2.527 Min Temp % 3.080 203.071 0.004
+1.20D+1.60S 0.825 6.110 Bottom 2.527 Min Temp % 3.080 203.071 0.004
+1.20D+1.60S 0.758 6.126 Bottom 2.527 Min Temp % 3.080 203.071 0.004
+1.20D+1.60S 0.693 6.142 Bottom 2.527 Min Temp % 3.080 203.071 0.003
+1.20D+1.60S 0.632 6.159 Bottom 2.527 Min Temp % 3.080 203.071 0.003
+1.20D+1.60S 0.573 6.175 Bottom 2.527 Min Temp % 3.080 203.071 0.003
+1.20D+1.60S 0.517 6.191 Bottom 2.527 Min Temp % 3.080 203.071 0.003
+1.20D+1.60S 0.464 6.207 Bottom 2.527 Min Temp % 3.080 203.071 0.002
+1.20D+1.60S 0.414 6.224 Bottom 2.527 Min Temp % 3.080 203.071 0.002
+1.20D+1.60S 0.366 6.240 Bottom 2.527 Min Temp % 3.080 203.071 0.002
+1.20D+1.60S 0.322 6.256 Bottom 2.527 Min Temp % 3.080 203.071 0.002
+1.20D+1.60S 0.281 6.272 Bottom 2.527 Min Temp % 3.080 203.071 0.001
+1.20D+1.60S 0.242 6.289 Bottom 2.527 Min Temp % 3.080 203.071 0.001
+1.20D+1.60S 0.206 6.305 Bottom 2.527 Min Temp % 3.080 203.071 0.001
+1.20D+1.60S 0.173 6.321 Bottom 2.527 Min Temp % 3.080 203.071 0.001
+1.20D+1.60S 0.143 6.337 Bottom 2.527 Min Temp % 3.080 203.071 0.001
+1.20D+1.60S 0.116 6.354 Bottom 2.527 Min Temp % 3.080 203.071 0.001
+1.20D+1.60S 0.092 6.370 Bottom 2.527 Min Temp % 3.080 203.071 0.000
+1.20D+1.60S 0.070 6.386 Bottom 2.527 Min Temp % 3.080 203.071 0.000
+1.20D+1.60S 0.052 6.402 Bottom 2.527 Min Temp % 3.080 203.071 0.000
+1.20D+1.60S 0.036 6.419 Bottom 2.527 Min Temp % 3.080 203.071 0.000
+1.20D+1.60S 0.023 6.435 Bottom 2.527 Min Temp % 3.080 203.071 0.000
+1.20D+1.60S 0.013 6.451 Bottom 2.527 Min Temp % 3.080 203.071 0.000
+1.20D+1.60S 0.000 6.467 0 0.000 0 0.000 0.000 0.000
+1.20D+1.60S 0.000 6.484 0 0.000 0 0.000 0.000 0.000
+1.20D+1.60S 0.000 6.500 0 0.000 0 0.000 0.000 0.000

One Way Shear Punching Shear
vu @ Col #1Load Combination... Phi Vn vu @ Col #2 vu @ Col #1 vu @ Col #2Phi Vn

+1.40D 94.87 0.72 0.80 4.01 3.93 psi189.74 psi psipsipsipsi
+1.20D+0.50Lr 94.87 0.94 0.94 4.69 4.64 psi189.74 psi psipsipsipsi
+1.20D+0.50S 94.87 1.81 1.81 8.14 8.13 psi189.74 psi psipsipsipsi
+1.20D+1.60Lr 94.87 1.65 1.65 7.45 7.43 psi189.74 psi psipsipsipsi
+1.20D+1.60Lr+0.50W 94.87 3.22 3.22 7.71 7.62 psi189.74 psi psipsipsipsi
+1.20D+1.60S 94.87 4.44 4.44 18.49 18.61 psi189.74 psi psipsipsipsi
+1.20D+1.60S+0.50W 94.87 6.00 6.00 18.75 18.80 psi189.74 psi psipsipsipsi
+1.20D+0.50Lr+W 94.87 4.06 4.06 5.21 5.02 psi189.74 psi psipsipsipsi
+1.20D+0.50S+W 94.87 4.94 4.94 8.66 8.51 psi189.74 psi psipsipsipsi
+1.20D+0.70S+E 94.87 8.56 8.56 11.07 10.80 psi189.74 psi psipsipsipsi
+0.90D+W 94.87 3.59 3.59 3.10 2.91 psi189.74 psi psipsipsipsi
+0.90D+E 94.87 6.73 6.73 3.62 3.29 psi189.74 psi psipsipsipsi
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General Footing
LIC# : KW-06017163, Build:20.22.10.25 KL&A, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: Spread Footing at MF Column on Grid B/3

Project File: 21304_Basecamp_Phase-1a_Enercalc.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Code References
Calculations per ACI 318-14, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2021

General Information
Material Properties Soil Design Values

3.0

Analysis Settings

250.0
ksi No

ksfAllowable Soil Bearing =

=

4.0
60.0

3,122.0
145.0

= 0.40Flexure = 0.90
Shear =

Values

0.00180

4.670

Soil Passive Resistance (for Sliding)

1.0
=

Increases based on footing plan dimension

Add Pedestal Wt for Soil Pressure No:
Use Pedestal wt for stability, mom & shear No:

Allowable pressure increase per foot of depth
= ksf

when max. length or width is greater than
= ft

:

=

Add Ftg Wt for Soil Pressure Yes
Yes:Use ftg wt for stability, moments & shears

when footing base 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

=

=
Footing base depth below soil surface ft

=Allow press. increase per foot of depth ksf

=

: 11.0Min. Sliding Safety Factor =

=

Concrete Density

=

Min Allow % Temp Reinf.

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

Min Steel % Bending Reinf.

Soil Density = 110.0 pcf

#

Dimensions
Width parallel to X-X Axis 6.50 ft
Length parallel to Z-Z Axis

=
6.50 ft

Load location offset from footing center...
ex : Prll to X-X Axis -24 in=

in=

=
Pedestal dimensions...

px : parallel to X-X Axis 30.0 in
pz : parallel to Z-Z Axis 24.0 in
Height =

=
30.0 in

Footing Thickness
=

18.0 in=

Rebar Centerline to Edge of Concrete...
= inat Bottom of footing 3.0

Reinforcing

#

Bars parallel to X-X Axis

Reinforcing Bar Size
=

6
Number of Bars

=
7.0

Bars parallel to Z-Z Axis

Reinforcing Bar Size = 6
Number of Bars = 7.0

Bandwidth Distribution Check  (ACI 15.4.4.2)
Direction Requiring Closer Separation

n/a
# Bars required within zone n/a
# Bars required on each side of zone n/a

Applied Loads

6.50 3.90 14.50 -6.30 -12.60
D Lr

ksf

L S
P : Column Load
OB : Overburden =

k
W E

M-zz
V-x

=
= 0.70 k0.50 1.80 -3.520 -7.10

V-z k

M-xx =
k-ft=
k-ft

H
=
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General Footing
LIC# : KW-06017163, Build:20.22.10.25 KL&A, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: Spread Footing at MF Column on Grid B/3

Project File: 21304_Basecamp_Phase-1a_Enercalc.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

PASS 2.837 Sliding - X-X 4.550 k 12.910 k +0.60D+0.70E
PASS n/a Sliding - Z-Z 0.0 k 0.0 k No Sliding

DESIGN SUMMARY Design OK
Governing Load CombinationMin. Ratio Item Applied Capacity

PASS 0.5463 Soil Bearing 1.639 ksf 3.0 ksf +D+S about Z-Z axis
PASS n/a Overturning - X-X 0.0 k-ft 0.0 k-ft No Overturning
PASS 1.611 Overturning - Z-Z 30.905 k-ft 49.803 k-ft +0.60D+0.70E

PASS 1.951 Uplift -8.820 k 17.207 k +0.60D+0.70E
PASS 0.08091 Z Flexure (+X) 2.528 k-ft/ft 31.242 k-ft/ft +0.90D+E
PASS 0.0 Z Flexure (-X) 0.0 k-ft/ft 0.0 k-ft/ft No Moment
PASS 0.05543 X Flexure (+Z) 1.732 k-ft/ft 31.242 k-ft/ft +1.20D+1.60S
PASS 0.05543 X Flexure (-Z) 1.732 k-ft/ft 31.242 k-ft/ft +1.20D+1.60S
PASS 0.05020 1-way Shear (+X) 4.763 psi 94.868 psi +0.90D+E
PASS n/a 1-way Shear (-X) 0.0 psi 94.868 psi n/a
PASS 0.03907 1-way Shear (+Z) 3.706 psi 94.868 psi +1.20D+1.60S
PASS 0.03907 1-way Shear (-Z) 3.706 psi 94.868 psi +1.20D+1.60S
PASS n/a 2-way Punching 0.0 psi 94.868 psi n/a

Detailed Results

Rotation Axis & ZeccXecc Actual Soil Bearing Stress @ Location Actual / Allow
Soil Bearing

(in)Gross Allowable Bottom, -Z Top, +Z Left, -X Right, +X RatioLoad Combination...
X-X, D Only 3.0 n/a0.6788 0.6788 n/a 0.2260.0n/a
X-X, +D+Lr 3.0 n/a0.7711 0.7711 n/a 0.2570.0n/a
X-X, +D+S 3.0 n/a1.022 1.022 n/a 0.3410.0n/a
X-X, +D+0.750Lr 3.0 n/a0.7480 0.7480 n/a 0.2490.0n/a
X-X, +D+0.750S 3.0 n/a0.9362 0.9362 n/a 0.3120.0n/a
X-X, +D+0.60W 3.0 n/a0.5893 0.5893 n/a 0.1960.0n/a
X-X, +D+0.70E 3.0 n/a0.470 0.470 n/a 0.1570.0n/a
X-X, +D+0.750Lr+0.450W 3.0 n/a0.6809 0.6809 n/a 0.2270.0n/a
X-X, +D+0.750S+0.450W 3.0 n/a0.8691 0.8691 n/a 0.2900.0n/a
X-X, +D+0.750S+0.5250E 3.0 n/a0.7796 0.7796 n/a 0.2600.0n/a
X-X, +0.60D+0.60W 3.0 n/a0.3178 0.3178 n/a 0.1060.0n/a
X-X, +0.60D+0.70E 3.0 n/a0.1985 0.1985 n/a 0.0660.0n/a
Z-Z, D Only 3.0 0.8240n/a n/a 0.5336 0.275n/a-2.809
Z-Z, +D+Lr 3.0 1.042n/a n/a 0.5004 0.347n/a-4.609
Z-Z, +D+S 3.0 1.639n/a n/a 0.4053 0.546n/a-7.924
Z-Z, +D+0.750Lr 3.0 0.9873n/a n/a 0.5087 0.329n/a-4.201
Z-Z, +D+0.750S 3.0 1.435n/a n/a 0.4373 0.478n/a-6.997
Z-Z, +D+0.60W 3.0 0.7537n/a n/a 0.4249 0.251n/a-3.663
Z-Z, +D+0.70E 3.0 0.6637n/a n/a 0.2764 0.221n/a-5.410
Z-Z, +D+0.750Lr+0.450W 3.0 0.9346n/a n/a 0.4272 0.312n/a-4.892
Z-Z, +D+0.750S+0.450W 3.0 1.382n/a n/a 0.3558 0.461n/a-7.755
Z-Z, +D+0.750S+0.5250E 3.0 1.315n/a n/a 0.2444 0.438n/a-9.014
Z-Z, +0.60D+0.60W 3.0 0.4241n/a n/a 0.2115 0.141n/a-4.393
Z-Z, +0.60D+0.70E 3.0 0.3341n/a n/a 0.06294 0.111n/a-8.968

Rotation Axis &
Overturning Stability

Load Combination... StatusOverturning Moment Resisting Moment Stability Ratio
X-X, D Only None 0.0 k-ft Infinity OK
X-X, +D+Lr None 0.0 k-ft Infinity OK
X-X, +D+S None 0.0 k-ft Infinity OK
X-X, +D+0.750Lr None 0.0 k-ft Infinity OK
X-X, +D+0.750S None 0.0 k-ft Infinity OK
X-X, +D+0.60W None 0.0 k-ft Infinity OK
X-X, +D+0.70E None 0.0 k-ft Infinity OK
X-X, +D+0.750Lr+0.450W None 0.0 k-ft Infinity OK
X-X, +D+0.750S+0.450W None 0.0 k-ft Infinity OK
X-X, +D+0.750S+0.5250E None 0.0 k-ft Infinity OK
X-X, +0.60D+0.60W None 0.0 k-ft Infinity OK
X-X, +0.60D+0.70E None 0.0 k-ft Infinity OK
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General Footing
LIC# : KW-06017163, Build:20.22.10.25 KL&A, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: Spread Footing at MF Column on Grid B/3

Project File: 21304_Basecamp_Phase-1a_Enercalc.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Rotation Axis &
Overturning Stability

Load Combination... StatusOverturning Moment Resisting Moment Stability Ratio
Z-Z, D Only 2.80 k-ft 106.205 k-ft 37.930 OK
Z-Z, +D+Lr 4.80 k-ft 126.680 k-ft 26.392 OK
Z-Z, +D+S 10.0 k-ft 182.330 k-ft 18.233 OK
Z-Z, +D+0.750Lr 4.30 k-ft 121.561 k-ft 28.270 OK
Z-Z, +D+0.750S 8.20 k-ft 163.299 k-ft 19.914 OK
Z-Z, +D+0.60W 13.173 k-ft 83.005 k-ft 6.301 OK
Z-Z, +D+0.70E 30.905 k-ft 83.005 k-ft 2.686 OK
Z-Z, +D+0.750Lr+0.450W 9.880 k-ft 88.161 k-ft 8.923 OK
Z-Z, +D+0.750S+0.450W 23.084 k-ft 169.635 k-ft 7.349 OK
Z-Z, +D+0.750S+0.5250E 23.179 k-ft 101.999 k-ft 4.401 OK
Z-Z, +0.60D+0.60W 13.173 k-ft 49.803 k-ft 3.781 OK
Z-Z, +0.60D+0.70E 30.905 k-ft 49.803 k-ft 1.611 OK

Force Application Axis

Sliding Stability All units k

Load Combination... StatusSliding Force Resisting Force Stability Ratio
X-X, D Only 0.70 k 21.026 k 30.038 OK
X-X, +D+Lr 1.20 k 22.586 k 18.822 OK
X-X, +D+S 2.50 k 26.826 k 10.731 OK
X-X, +D+0.750Lr 1.075 k 22.196 k 20.648 OK
X-X, +D+0.750S 2.050 k 25.376 k 12.379 OK
X-X, +D+0.60W -1.412 k 19.514 k 13.820 OK
X-X, +D+0.70E -4.270 k 17.498 k 4.098 OK
X-X, +D+0.750Lr+0.450W -0.5090 k 21.062 k 41.380 OK
X-X, +D+0.750S+0.450W 0.4660 k 24.242 k 52.022 OK
X-X, +D+0.750S+0.5250E -1.678 k 22.730 k 13.550 OK
X-X, +0.60D+0.60W -1.692 k 14.926 k 8.821 OK
X-X, +0.60D+0.70E -4.550 k 12.910 k 2.837 OK
Z-Z, D Only 0.0 k 21.026 k No Sliding OK
Z-Z, +D+Lr 0.0 k 22.586 k No Sliding OK
Z-Z, +D+S 0.0 k 26.826 k No Sliding OK
Z-Z, +D+0.750Lr 0.0 k 22.196 k No Sliding OK
Z-Z, +D+0.750S 0.0 k 25.376 k No Sliding OK
Z-Z, +D+0.750S+0.5250E 0.0 k 22.730 k No Sliding OK
Z-Z, +0.60D+0.60W 0.0 k 14.926 k No Sliding OK
Z-Z, +0.60D+0.70E 0.0 k 12.910 k No Sliding OK
Z-Z, +D+0.60W 0.0 k 19.514 k No Sliding OK
Z-Z, +D+0.70E 0.0 k 17.498 k No Sliding OK
Z-Z, +D+0.750Lr+0.450W 0.0 k 21.062 k No Sliding OK
Z-Z, +D+0.750S+0.450W 0.0 k 24.242 k No Sliding OK

Flexure Axis & Load Combination in^2 in^2 in^2 k-ft
As Req'd

Footing Flexure
Tension

k-ft
Actual As StatusMu Side

Surface
Gvrn. As Phi*Mn

X-X, +1.40D 0.3989 +Z Bottom 0.3888 AsMin 0.4738 31.242 OK
X-X, +1.40D 0.3989 -Z Bottom 0.3888 AsMin 0.4738 31.242 OK
X-X, +1.20D+0.50Lr 0.4587 +Z Bottom 0.3888 AsMin 0.4738 31.242 OK
X-X, +1.20D+0.50Lr 0.4587 -Z Bottom 0.3888 AsMin 0.4738 31.242 OK
X-X, +1.20D+0.50S 0.7762 +Z Bottom 0.3888 AsMin 0.4738 31.242 OK
X-X, +1.20D+0.50S 0.7762 -Z Bottom 0.3888 AsMin 0.4738 31.242 OK
X-X, +1.20D+1.60Lr 0.7157 +Z Bottom 0.3888 AsMin 0.4738 31.242 OK
X-X, +1.20D+1.60Lr 0.7157 -Z Bottom 0.3888 AsMin 0.4738 31.242 OK
X-X, +1.20D+1.60Lr+0.50W 0.5270 +Z Bottom 0.3888 AsMin 0.4738 31.242 OK
X-X, +1.20D+1.60Lr+0.50W 0.5270 -Z Bottom 0.3888 AsMin 0.4738 31.242 OK
X-X, +1.20D+1.60S 1.732 +Z Bottom 0.3888 AsMin 0.4738 31.242 OK
X-X, +1.20D+1.60S 1.732 -Z Bottom 0.3888 AsMin 0.4738 31.242 OK
X-X, +1.20D+1.60S+0.50W 1.543 +Z Bottom 0.3888 AsMin 0.4738 31.242 OK
X-X, +1.20D+1.60S+0.50W 1.543 -Z Bottom 0.3888 AsMin 0.4738 31.242 OK
X-X, +1.20D+0.50Lr+W 0.08134 +Z Bottom 0.3888 AsMin 0.4738 31.242 OK
X-X, +1.20D+0.50Lr+W 0.08134 -Z Bottom 0.3888 AsMin 0.4738 31.242 OK
X-X, +1.20D+0.50S+W 0.3988 +Z Bottom 0.3888 AsMin 0.4738 31.242 OK
X-X, +1.20D+0.50S+W 0.3988 -Z Bottom 0.3888 AsMin 0.4738 31.242 OK

202-14



General Footing
LIC# : KW-06017163, Build:20.22.10.25 KL&A, INC. (c) ENERCALC INC 1983-2022

DESCRIPTION: Spread Footing at MF Column on Grid B/3

Project File: 21304_Basecamp_Phase-1a_Enercalc.ec6

Project Title:
Engineer:
Project ID:
Project Descr:

Flexure Axis & Load Combination in^2 in^2 in^2 k-ft
As Req'd

Footing Flexure
Tension

k-ft
Actual As StatusMu Side

Surface
Gvrn. As Phi*Mn

X-X, +1.20D+0.70S+E 0.1952 +Z Bottom 0.3888 AsMin 0.4738 31.242 OK
X-X, +1.20D+0.70S+E 0.1952 -Z Bottom 0.3888 AsMin 0.4738 31.242 OK
X-X, +0.90D+W 0.1210 +Z Top 0.3888 AsMin 0.4738 31.242 OK
X-X, +0.90D+W 0.1210 -Z Top 0.3888 AsMin 0.4738 31.242 OK
X-X, +0.90D+E 0.4983 +Z Top 0.3888 AsMin 0.4738 31.242 OK
X-X, +0.90D+E 0.4983 -Z Top 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.40D 0.0 -X Top 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.40D 0.2921 +X Bottom 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.20D+0.50Lr 0.0 -X Top 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.20D+0.50Lr 0.3207 +X Bottom 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.20D+0.50S 0.0 -X Top 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.20D+0.50S 0.4996 +X Bottom 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.20D+1.60Lr 0.0 -X Top 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.20D+1.60Lr 0.4754 +X Bottom 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.20D+1.60Lr+0.50W 0.0 -X Top 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.20D+1.60Lr+0.50W 0.1973 +X Top 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.20D+1.60S 0.0 -X Top 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.20D+1.60S 1.048 +X Bottom 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.20D+1.60S+0.50W 0.0 -X Top 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.20D+1.60S+0.50W 0.3753 +X Bottom 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.20D+0.50Lr+W 0.0 -X Top 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.20D+0.50Lr+W 1.025 +X Top 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.20D+0.50S+W 0.0 -X Top 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.20D+0.50S+W 0.8457 +X Top 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.20D+0.70S+E 0.0 -X Top 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +1.20D+0.70S+E 2.116 +X Top 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +0.90D+W 0.0 -X Top 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +0.90D+W 1.158 +X Top 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +0.90D+E 0.0 -X Top 0.3888 AsMin 0.4738 31.242 OK
Z-Z, +0.90D+E 2.528 +X Top 0.3888 AsMin 0.4738 31.242 OK

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

+1.40D 0.00 0.58 0.85 0.85 0.85 94.87 0.01psipsipsipsipsipsi OK
+1.20D+0.50Lr 0.00 0.64 0.98 0.98 0.98 94.87 0.01psipsipsipsipsipsi OK
+1.20D+0.50S 0.00 1.01 1.66 1.66 1.66 94.87 0.02psipsipsipsipsipsi OK
+1.20D+1.60Lr 0.00 0.96 1.53 1.53 1.53 94.87 0.02psipsipsipsipsipsi OK
+1.20D+1.60Lr+0.50W 0.00 0.32 1.13 1.13 1.13 94.87 0.01psipsipsipsipsipsi OK
+1.20D+1.60S 0.00 2.13 3.71 3.71 3.71 94.87 0.04psipsipsipsipsipsi OK
+1.20D+1.60S+0.50W 0.00 0.85 3.30 3.30 3.30 94.87 0.03psipsipsipsipsipsi OK
+1.20D+0.50Lr+W 0.00 1.90 0.17 0.17 1.90 94.87 0.02psipsipsipsipsipsi OK
+1.20D+0.50S+W 0.00 1.54 0.85 0.85 1.54 94.87 0.02psipsipsipsipsipsi OK
+1.20D+0.70S+E 0.00 3.93 0.42 0.42 3.93 94.87 0.04psipsipsipsipsipsi OK
+0.90D+W 0.00 2.17 0.26 0.26 2.17 94.87 0.02psipsipsipsipsipsi OK
+0.90D+E 0.00 4.76 1.07 1.07 4.76 94.87 0.05psipsipsipsipsipsi OK

Vu / Phi*Vn
Two-Way "Punching" Shear All units k

StatusVu Phi*VnLoad Combination...
+1.40D 0.00 189.74 0 OKpsipsi
+1.20D+0.50Lr 0.00 189.74 0 OKpsipsi
+1.20D+0.50S 0.00 189.74 0 OKpsipsi
+1.20D+1.60Lr 0.00 189.74 0 OKpsipsi
+1.20D+1.60Lr+0.50W 0.00 189.74 0 OKpsipsi
+1.20D+1.60S 0.00 189.74 0 OKpsipsi
+1.20D+1.60S+0.50W 0.00 189.74 0 OKpsipsi
+1.20D+0.50Lr+W 0.00 189.74 0 OKpsipsi
+1.20D+0.50S+W 0.00 189.74 0 OKpsipsi
+1.20D+0.70S+E 0.00 189.74 0 OKpsipsi
+0.90D+W 0.00 189.74 0 OKpsipsi
+0.90D+E 0.00 189.74 0 OKpsipsi
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500 Lateral System Calculation Index: 
Narrative 500 

Wind and Seismic Base Shears and Story forces    501 

Main Lateral Force Resisting System Design    502 
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500-3 

 

500. NARRATIVE 

 

Seismic: 

The seismic force resisting system was designed per ASCE 7-16.  The equivalent lateral force 

procedure was used to determine design seismic forces.  The seismic base shear was calculated 

using the parameters as indicated in section 100.  The building period was determined by the 

approximate period calculation per ASCE7.  

 

Wind: 

The wind force resisting system was designed per ASCE 7-16.  The directional procedure for 

buildings of all heights was used to determine design wind forces.  The wind base shear was 

calculated using the parameters as indicated in section 100. 

 

Proposed alterations to the existing building do not change the existing diaphragm configuration. 

Controlling base shear has been determined using an in-house spreadsheet. Reference Section 501 

of these calculations for detailed information regarding calculation of base shear. 

 

The lateral system consists of existing wood walls sheathed with panels rated for shear. The scope 

of this project includes the removal of (2) existing shear walls. One wall to be replaced with a steel 

moment frame, and the other shear wall will be replaced with a new shear wall aligned with the 

wall to be removed. The existing roof diaphragm consists of wood panels rated for shear applied 

over roof truss framing  

 

The main lateral force resisting system was analyzed using in house spreadsheets and Risa 3D, a 3D 

analysis/Design software program.  Reference Section 502 for detailed calculations regarding lateral 

system. 
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501. WIND AND SEISMIC BASE SHEARS AND STORY FORCES 
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Title Date 10/19/22 Job no. 21304

Subject By APS Sheet       of

Roof 814 Kips 1 10570.00 2 4000.00 None 1 491.00 12.00 None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

0 Kips None None None None None

Seismic Story 

Weight

Basecamp Phase 1a

Seismic Story Weights

Story Weights Based on Load Key Summary Sheet

Story 
Area A      

Load #

Area A 

(ft
2
)

Area B      

Load #

Area B 

(ft
2
)

Area C      

Load #

Wall B 

Length (ft)

Wall B 

Height (ft)

Wall A 

Wall #

Wall A 

Length (ft)

Wall A 

Height (ft)

Wall B Wall 

#

Area C 

(ft
2
)

221019_Basecamp-Phase-1a_Load_Key_Spreadsheet_APS.xlsm_Seismic Story Weights 10/19/2022_3:36 PM
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of

Building Data

Levels and Diaphragms

Wind Loading Data

Seismic Loading Data

Load Reporting

*User to select global reporting method

Parallel to Ridge Normal to Ridge

Allowable or Ultimate? Ultimate

Associated Struware Project File: 

Spectral Response 

acceleration parameters

Seismic Importance Factor Ie 1.00

SDS

SD1

g

g0.133

sec

0.334

Building Period T 0.297 sec T 0.297

North/South East/West

Seismic Response Coefficient Cs 0.111 Cs 0.051

East/West

LW 7.7 psf

qi(GCpi) 3.9 psf

North/South

LW 9.3 psfLeeward Pressure

Interior Pressure qi(GCpi) 3.9 psf

psfpsf PLWParapet Leeward Pressure PLW

psfpsf PWWParapet Windward Pressure PWW

L1 GROUND 0 ft

Subject Base Shears By APS Sheet

Wind and Seismic Data

Roof Roof

Title Basecamp Phase 1a Date 10/19/22 Job No. 21304

28.0 ft

Windward Pressure (WW)

North/South East/WestHeight above groundLevel/Diaphragm Name

2018 International Building CodeBuilding Code:

Level ID

15.7 psf 15.7 psf

221019_Basecamp-Phase-1a_Code-Search_2021_APS.xlsx

221019_Basecamp-Phase-1a_Wind and Seismic Loads_ASCE 7-16_APS.xlsm_Data Input Sheet 10/19/2022_3:48 PM
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of

sec sec

N/S Base Shear (1.0E) (1.0E)E/W Base Shear

(0.7E) 29 K(0.7E) 63 K

GROUND LEVEL

Total Bldg Weight 814 K

42 K

L1 0 1162

--

--

--

814 41.5 41.5 0

--

--

Roof 28

--

--

--

--

--

--

--

0

814 KTotal Bldg Weight

GROUND LEVEL 2530

0.30

1.00

T_z 0.30

k = 1.00

0.111 Cs_z= 0.051

Selected T

Structure Period Exponent

T_x

k =

Seismic Response Coefficient Cs_x=

90 K

L1

--

--

--

--

North/South East/West

Diaph 

Number

Roof 28 814 90.4 90.4 0

h, ft wi, K

--

--

Title Basecamp Phase 1a Date 10/19/22 Job No. 21304

Fi , k Vi , k K-ft

Subject Base Shears By

Diaph 

Number

All forces are shown as 1.0E

h, ft wi, K Fi , k Vi , k K-ft

APS Sheet

Seismic Load Calculation - Equivalent Lateral Force Procedure

--

--

--

--

Story 

Elevation

Story 

Moment

Story 

Shear

Story 

Force

Story 

Weight

Story 

Elevation

Story 

Moment

Story 

Shear

Story 

Force

Story 

Weight

221019_Basecamp-Phase-1a_Wind and Seismic Loads_ASCE 7-16_APS.xlsm_Seismic Forces 10/19/2022_3:48 PM
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of

Title Basecamp Phase 1a Date 10/19/22 Job No. 21304

Subject Base Shears By APS Sheet

g Ie

L1 GROUND LEVEL

--

--

--

--

--

--

--

--

--

--

--

Roof 41.5 54.4 108.8 54.4 1.31

Diaph 

Number

K K K K

Calc'd 

Dipah 

Force

Min. 

Diaph. 

Force

Max 

Diaph. 

Force

Control 

Diaph. 

Force

Diaph. 

Ampl. 

Factor

SDS 0.33

North/South East/West

Seismic Load Calculation - Diaphragm Forces

Calc'd 

Dipah 

Force

Min. 

Diaph. 

Force

Max 

Diaph. 

Force

Control 

Diaph. 

Force

Diaph. 

Ampl. 

Factor

1.00

L1 GROUND LEVEL

--

--

--

--

--

--

--

--

--

--

--

Roof 90.4 54.4 108.8 90.4 1.00

K K K K

Diaph 

Number

Engineer Comments: Engineer Comments:

221019_Basecamp-Phase-1a_Wind and Seismic Loads_ASCE 7-16_APS.xlsm_Seismic Forces 10/19/2022_3:48 PM
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of

WW 15.7 WW 15.7

LW 9.3 LW 7.7

Roof Roof

-- --

-- --

-- --

Parallel to Ridge Normal to Ridge

All forces are shown as 1.0W

(1.0W)(1.0W)N/S Base Shear E/W Base Shear

L1 GROUND LEVEL

39.0 K

5

Story Force

3

4

-- 1

2

5

Story Force

3

4

-- 1

2

5

Story Force

2

3

4

-- 1

4

5

ft ft psf K

Story Force 39.0

Roof 1 136 12.25 26.2

Story Force

East/West

Diaph 

Number

Sub 

Region Length Height

1.0W 

Pressure Force

2 136 12.25 12.8

3

2

3

2

95 17.52

3

4

5

41.6Story Force

15.5

41.6 K

2

5

Story Force

5

Story Force

L1

-- 1

GROUND LEVEL

4

3

3

5

4

1

4

Title Basecamp Phase 1a Date 10/19/22 Job No. 21304

North/South

Diaph 

Number

Sub 

Region Length Height

1.0W 

Pressure Force

ft ft psf K

Roof 1 95 17.5

Engineer Comments: Engineer Comments:

Subject Base Shears By APS Sheet

WIND LOAD CALCULATION - DIRECTIONAL PROCEDURE FOR BUILDINGS OF ALL HEIGHTS

26.1

--

-- 1

221019_Basecamp-Phase-1a_Wind and Seismic Loads_ASCE 7-16_APS.xlsm_Wind Detailed Calcs 10/19/2022_3:50 PM
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of

All forces are shown as 1.0W

(1.0W)(1.0W) E/W Base ShearN/S Base Shear

L1 0 28 GROUND LEVEL

39 K

--

--

--

--

--

--

--

--

--

42 K

GROUND LEVEL

--

--

28

--

--

L1 0

--

--

--

--

--

--

--

--

--

41.6 41.6 0 0

K-ft h, ft ft Fi , k Vi , k

Roof 28 N/A 39.0 39.0

North/South East/West

Diaph 

Number

Story 

Elevation

Story 

Height

Story 

Force

Story 

Shear

Story 

Moment

Diaph 

Number

Story 

Elevation

Story 

Height

Story 

Force

Story 

Shear

Story 

Moment

h, ft ft Fi , k Vi , k K-ft

Roof 28 N/A

Subject Base Shears By APS Sheet

WIND FORCES SUMMARY

Title Basecamp Phase 1a Date 10/19/22 Job No. 21304

221019_Basecamp-Phase-1a_Wind and Seismic Loads_ASCE 7-16_APS.xlsm_Wind Summary 10/19/2022_3:50 PM
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of

K K

K K

K K

K K

All forces are shown as Ultimate

Level Roof

Seismic
ELF Story Force

Controlling Force

41.5

Diaphragm 54.4

Wind Story Force 39.0

54.4

(1.0E)D

Level Roof

Seismic
ELF Story Force 90.4

Diaphragm 90.4

Story Force 41.6

Controlling Force 90.4

(1.0E)

Title Basecamp Phase 1a Date 10/19/22 Job No. 21304

North/South East/West

Subject Base Shears By APS Sheet

Story Forces and Diaphragm Loads Comparisons

Wind

221019_Basecamp-Phase-1a_Wind and Seismic Loads_ASCE 7-16_APS.xlsm_Story Forces 10/19/2022_3:50 PM
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of

K K

K K

K K

K K

K K

K K

1.0E

0.7E0.7E 63

90

63

North/South East/West

42

25

(1.0W)

(0.6W)

Wind Base Shear 39

23

Wind Base Shear (1.0W)

(0.6W)

SEISMIC

29

Controlling East/West Base Shear

42

(0.7E)

Seismic Base Shear (1.0E)

Subject Base Shears By APS Sheet

GLOBAL BASE SHEAR COMPARISONS

29

(1.0E)

(0.7E)

Seismic Base Shear

Controlling North/South Base Shear

42
SEISMIC

1.0E 90

21304Title Basecamp Phase 1a Date 10/19/22 Job No.

221019_Basecamp-Phase-1a_Wind and Seismic Loads_ASCE 7-16_APS.xlsm_Base Shears 10/19/2022_3:51 PM
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Calculation Package 
 

 

502. MAIN LATERAL FORCE RESISTING SYSTEM DESIGN 
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1 2 3 5 6 7
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8 9 10
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3/32" = 1'-0"A0301A0201

1 GROUND LEVEL PLAN

No. Date Description

1 07.23.21 DESIGN DEVELOPMENT

SEISMIC LATERAL LOADS ON (E) BUILDING BASED ON:
N/S DIRECTION: R = 3.0 (STEEL NOT SPECIFICALLY DETAILED FOR SEISMIC RESISTANCE).
E/W DIRECTION: R = 6.5 (WOOD SHEAR WALLS) 
SHEAR WALL LOADS ARE ALLOWABLE LEVEL.
MOMENT FRAME LOADS ARE STRENGTH LEVEL.

ASD N/S LOADS:
WIND STORY FORCE = 25k
Ww = 25k/95' = 0.263 k/ft

SEISMIC STORY FORCE = 63k
WE = 63k/95' = 0.663 k/ft

E/W LOADS (ZONE 1):
SEISMIC STORY FORCE = 42k
WE = 42k/10,500sf*95 = 0.380 k/ft

E/W LOADS:
WIND STORY FORCE = 23k
Ww = 23k/136' = 0.169 k/ft

E/W LOADS (ZONE 2):
SEISMIC STORY FORCE = 42k
WE = 42k/10,500sf*56 = 0.224 k/ft

E/W LOADS (ZONE 3):
SEISMIC STORY FORCE = 42k
WE = 42k/10,500sf*95 = 0.380 k/ft

ROOF DIAPHRAGM IS FLEXIBLE, THEREFORE DETERMINATION OF LATEARL LOAD ON
CRITICAL LINES OF RESISTANCE CAN BE DETERMINED BY TRIBUTARY AREA

LINES OF RESISTANCE WHERE SHEAR WALLS ARE ALTERED AND NEED TO BE
RETROFITTED TO CURRENT IBC LEVEL LOADS ARE HIGHLIGHTED IN GREEN

GRID LINE B MOMENT FRAME LOAD

PW = 0.442k/ft * (13.5'+16.0')/2 = 6.520k
PE = 0.947k/ft * (13.5'+16.0')/2 = 13.973k
 
SEE FOLLOWING PAGES FOR MOMENT FRAME DESIGN

BLUE LINE INDICATES
EXISTING SHEAR WALLS
TO REMAIN

GREEN LINE INDICATES
NEW SHEAR WALLS TO
REPLACE EXISTING

RED LINE INDICATES EXISTING WOOD
SHEAR WALL TO BE REMOVED
 
WALL IS SHEATHED WITH 1/2" PLYWOOD,
NAILED WITH 8d@3"OC
 
PER NDS, ASD CAPACITY = 490 PLF

NEW MOMENT FRAME
TO REPLACE SHEAR
WALL IN SAME PLACE

13
'-
6"

16
'-
0"

16
'-
0"

GRID LINE C SHEAR WALL LOAD
EXISTING SHEAR WALL:
WALL LENGTH, L = 11'-4" 
 
NDS SHEAR CAPACITIES:
vE = 490plf

PE = vE * L = 5.552k

NEW SHEAR WALL:
SHEAR WALL LENGTH, L = 12'-0"
FE = PE = 5.552k

SHEAR DEMAND:
vE = FE / L = 463plf

Use Type '3' shear wall (vE = 490plf, vW = 685plf)

Holdown forces
EQ T/C = 5,552 lbs * 17' / (12'-0" - 3"-7.5") = 8,484lbs
 
SIMPSON HDU11 GOOD FOR 11,175lbs UPLIFT
 
SEE FOLLOWING PAGES FOR BOUNDARY POST DESIGN
 
PROVIDE (5)2x6 BOUNDARY POST STUDS W/ SIMPSON HDU11
EACH END AT SHEAR WALL

LRFD N/S LOADS:
WIND STORY FORCE = 42k
Ww = 42k/95' = 0.442 k/ft

SEISMIC STORY FORCE = 90k
WE = 90k/95' = 0.947 k/ft
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Project: Basecamp Phase 1a

Subject Shear Wall Boundary Check

Date:

Engineer: APS

Basic Data (reset on Basic Data Sheet)

Species dfl-No2

Basic Allowable Stress Fc 1350 psi

Basic Allowable Stress Fc⊥ 625 psi

Effective Column Length 204 in.

WOOD COLUMN DESIGN SCHEDULE - SINGLE PIECE 

Square Single Members Allowable Load

Size 
 Area      

in^2
d FcE FcE/Fc* F'c

Column 

Action

Perp to 

Grain
Check

3x3 6.25 2.50 72 0.03 72 447 3,906 NG

4x4 12.25 3.50 141 0.07 139 1,707 7,656 NG

6x6 30.25 5.50 349 0.16 336 10,179 18,906 OK

8x8 52.56 7.25 606 0.28 566 29,753 32,852 OK

10x10 85.56 9.25 987 0.46 870 74,410 53,477 OK

12x12 126.56 11.25 1460 0.68 1178 149,030 79,102 OK

Rectanglar Single Member Weak Axis Governs Strong Axis Governs

Width Depth
Area      

in^2
d FcE FcE/Fc* F'c

Column 

Action

Perp to 

Grain
Check d FcE FcE/Fc* F'c

Column 

Action

Perp to 

Grain
Check

1.5 5.5 8.25 1.50 26 0.01 26 214 5,156 NG 5.50 349 0.16 336 2,776 5,156 NG

3 5.5 16.50 3.00 104 0.05 103 1,696 10,313 NG 5.50 349 0.16 336 5,552 10,313 NG

4.5 5.5 24.75 4.50 234 0.11 228 5,647 15,469 NG 5.50 349 0.16 336 8,328 15,469 NG

6 5.5 33.00 5.50 349 0.16 336 11,104 20,625 OK 6.00 415 0.19 397 13,111 20,625 OK

7.5 5.5 41.25 5.50 349 0.16 336 13,880 25,781 OK 7.50 649 0.30 602 24,842 25,781 OK

10/19/2022

221019_Wood-Gravity-Column_(V140919)_Shear-Wall-Boundary-Check.xlsm_Dimension Lumber 10/19/2022_4:41 PM

PROVIDE (4)2x6 BOUNDARY STUDS AT SHEAR WALL
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Title Date Job no.

Subject By Sheet of

BASECAMP PHASE 1A

MOMENT FRAME DESIGN APS

10/19/22 21304

GRID B - NEW MOMENT FRAME - GRAVITY LOADING

NEW FRAME BEAM
SUPPORTING TRUSS

A D

45'-4"

TRIB WIDTH = 1/2(45'-4") =  22'-8"
 
wDL = 567 plf
wRLL = 453 plf
wSL = 1700 plf

ROOF LOADING
DL = 25 psf
RLL = 20 psf
SL = 75 psf

NEW MOMENT FRAME

19'-9"

17'-0"

2'-0" 9"
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Title Date Job no.

Subject By Sheet of

BASECAMP PHASE 1A

MOMENT FRAME DESIGN APS

10/19/22 21304

GRID B NEW MOMENT FRAME - LATERAL LOADING

17'-0"

wDL + wRLL + wSL

14
'-
7 

1/
2"

WIDE FLANGE
FRAME BEAM

W
ID
E 

FL
AN

GE
FR

AM
E 

CO
LU

M
N

W
ID
E 

FL
AN

GE
FR

AM
E 

CO
LU

M
N

FWL

FELTRIB WIDTH = 1/2(45'-4") =  22'-8"
 
wDL = 567 plf
wRLL = 453 plf
wSL = 1700 plf

ROOF LOADING
DL = 25 psf
RLL = 20 psf
SL = 75 psf

LATERAL LOADING (LRFD)
FWL = 6.520k  -> 7.0k
FEL = 13.973k -> 14.0k

PIN BASE

BOLTED CAP
PLATE TOP

SEE RISA 3D OUTPUT FOLLOWING PAGES
FOR MOMENT FRAME MEMBER DESIGN

SEISMIC DRIFT LIMIT

hsx = 14'-7.5" = 175.5"

³a = 0.020 hsx = 3.51"

Cd = 3.0

Ie = 1.0

dM = Cd dMAX / Ie
dM ≤ ³a

dMAX ≤ ³a Ie / Cd = 1.17", LIMIT ELASTIC DISPLACEMENT TO 1.17"

BASE REACTIONS

Rx_l

Ry_l Ry_r

Rx_r

BEAM-COLUMN CONNECTION FORCES

SEE CONNECTION DESIGN 
FOLLOWING PAGES

SEE HILIT PROFIS ANCHORAGE DESIGN FOLLOWING PAGES

SEE BASE PLATE DESIGN FOLLOWING PAGES

8"

Mu = 1510 kip-in

Vu = 3.7 kips

Pu = 34.2 kips
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KL&A, Inc.

APS

Member Labels

SK-1

Oct 31, 2022

221019_Basecamp-Phase-1a_Moment-Frame.…
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KL&A, Inc.

APS

Dead Loads

SK-2

Oct 31, 2022

221019_Basecamp-Phase-1a_Moment-Frame.…
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KL&A, Inc.

APS

Roof Live Loads

SK-4

Oct 31, 2022

221019_Basecamp-Phase-1a_Moment-Frame.…
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KL&A, Inc.

APS

Snow Loads

SK-6

Oct 31, 2022

221019_Basecamp-Phase-1a_Moment-Frame.…
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KL&A, Inc.

APS

Wind Loads

SK-7

Oct 31, 2022

221019_Basecamp-Phase-1a_Moment-Frame.…
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KL&A, Inc.

APS

Seismic Loads

SK-8

Oct 31, 2022

221019_Basecamp-Phase-1a_Moment-Frame.…
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KL&A, Inc.

APS

Unity Check

SK-9

Oct 31, 2022

221019_Basecamp-Phase-1a_Moment-Frame.…
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Company
Designer
Job Number
Model Name

:
:
:
:

KL&A, Inc.
APS

Checked By : __________

10/31/2022
11:53:50 AM

RISA-3D Version 20 [ 221019_Basecamp-Phase-1a_Moment-Frame.r3d ] Page 1

Envelope Member Section Forces

Member Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LCMember Sec Axial[k] LC y Shear[k] LC z Shear[k] LC Torque[k-ft] LC y-y Moment[k-ft] LC z-z Moment[k-ft] LC

1 Column 1 1 max 30.884 6 6.429 13 0 13 0 13 0 13 0 13
2 min -6.831 13 -3.669 6 0 2 0 2 0 2 0 2
3 2 max 30.578 6 6.429 13 0 13 0 13 0 13 14.025 6
4 min -7.06 13 -3.669 6 0 2 0 2 0 2 -24.577 13
5 3 max 30.272 6 6.429 13 0 13 0 13 0 13 28.051 6
6 min -7.29 13 -3.669 6 0 2 0 2 0 2 -49.154 13
7 4 max 29.966 6 6.429 13 0 13 0 13 0 13 42.076 6
8 min -7.519 13 -3.669 6 0 2 0 2 0 2 -73.732 13
9 5 max 29.66 6 6.429 13 0 13 0 13 0 13 56.102 6

10 min -7.749 13 -3.669 6 0 2 0 2 0 2 -98.309 13
11 Column 2 1 max 34.119 8 8.228 11 0 13 0 13 0 13 0 13
12 min 9.058 2 0.944 2 0 2 0 2 0 2 0 2
13 2 max 33.813 8 8.228 11 0 13 0 13 0 13 -3.608 2
14 min 8.701 2 0.944 2 0 2 0 2 0 2 -31.454 11
15 3 max 33.508 8 8.228 11 0 13 0 13 0 13 -7.216 2
16 min 8.344 2 0.944 2 0 2 0 2 0 2 -62.907 11
17 4 max 33.202 8 8.228 11 0 13 0 13 0 13 -10.824 2
18 min 7.987 2 0.944 2 0 2 0 2 0 2 -94.361 11
19 5 max 32.896 8 8.228 11 0 13 0 13 0 13 -14.432 2
20 min 7.63 2 0.944 2 0 2 0 2 0 2 -125.814 11
21 Beam 1 max 3.671 6 29.66 6 0 13 0 13 0 13 53.93 6
22 min 0.525 13 -7.749 13 0 2 0 2 0 2 -98.62 13
23 2 max 3.671 6 14.83 6 0 13 0 13 0 13 -10.447 2
24 min 0.525 13 -10.201 13 0 2 0 2 0 2 -66.898 11
25 3 max 3.671 6 0 6 0 13 0 13 0 13 -11.91 13
26 min 0.525 13 -12.707 11 0 2 0 2 0 2 -72.126 6
27 4 max 3.671 6 -3.815 2 0 13 0 13 0 13 47.08 13
28 min 0.525 13 -18.066 8 0 2 0 2 0 2 -40.612 6
29 5 max 3.671 6 -7.63 2 0 13 0 13 0 13 125.173 11
30 min 0.525 13 -32.896 8 0 2 0 2 0 2 13.874 2
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Company
Designer
Job Number
Model Name

:
:
:
:

KL&A, Inc.
APS

Checked By : __________

11/1/2022
8:02:33 AM

RISA-3D Version 20 [ 221019_Basecamp-Phase-1a_Moment-… Page 1

Node Reactions

LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]

1 2 N1 0.944 9.058 0 0 0 0
2 2 N2 -0.944 9.058 0 0 0 0
3 2 Totals: 0 18.116 0
4 2 COG (ft): X: 10.5 Y: 13.42 Z: 15.5
5 3 N1 1.047 9.689 0 0 0 0
6 3 N2 -1.047 9.689 0 0 0 0
7 3 Totals: 0 19.378 0
8 3 COG (ft): X: 10.5 Y: 13.659 Z: 15.5
9 4 N1 1.703 14.989 0 0 0 0

10 4 N2 -1.703 14.989 0 0 0 0
11 4 Totals: 0 29.978 0
12 4 COG (ft): X: 10.5 Y: 14.001 Z: 15.5
13 5 N1 1.571 13.925 0 0 0 0
14 5 N2 -1.571 13.925 0 0 0 0
15 5 Totals: 0 27.849 0
16 5 COG (ft): X: 10.5 Y: 13.953 Z: 15.5
17 6 N1 3.671 30.884 0 0 0 0
18 6 N2 -3.671 30.884 0 0 0 0
19 6 Totals: 0 61.768 0
20 6 COG (ft): X: 10.5 Y: 14.322 Z: 15.5
21 7 N1 -0.184 10.739 0 0 0 0
22 7 N2 -3.316 17.111 0 0 0 0
23 7 Totals: -3.5 27.849 0
24 7 COG (ft): X: 10.5 Y: 13.953 Z: 15.5
25 8 N1 1.916 27.648 0 0 0 0
26 8 N2 -5.416 34.119 0 0 0 0
27 8 Totals: -3.5 61.768 0
28 8 COG (ft): X: 10.5 Y: 14.322 Z: 15.5
29 9 N1 -2.473 3.341 0 0 0 0
30 9 N2 -4.527 16.037 0 0 0 0
31 9 Totals: -7 19.378 0
32 9 COG (ft): X: 10.5 Y: 13.659 Z: 15.5
33 10 N1 -1.818 8.611 0 0 0 0
34 10 N2 -5.182 21.367 0 0 0 0
35 10 Totals: -7 29.978 0
36 10 COG (ft): X: 10.5 Y: 14.001 Z: 15.5
37 11 N1 -5.916 -2.053 0 0 0 0
38 11 N2 -8.084 23.361 0 0 0 0
39 11 Totals: -14 21.308 0
40 11 COG (ft): X: 10.5 Y: 13.747 Z: 15.5
41 12 N1 -2.914 -0.504 0 0 0 0
42 12 N2 -4.086 12.15 0 0 0 0
43 12 Totals: -7 11.646 0
44 12 COG (ft): X: 10.5 Y: 13.42 Z: 15.5
45 13 N1 -6.475 -6.831 0 0 0 0
46 13 N2 -7.525 18.477 0 0 0 0
47 13 Totals: -14 11.646 0
48 13 COG (ft): X: 10.5 Y: 13.42 Z: 15.5

STRENGTH DESIGN LOAD COMBINATIONS

VMAX, C@VMAX

TMAX, V@TMAX

CMAX, V@CMAX
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Company
Designer
Job Number
Model Name

:
:
:
:

KL&A, Inc.
APS

Checked By : __________

11/1/2022
10:36:57 AM

RISA-3D Version 20 [ 221019_Basecamp-Phase-1a_Moment-… Page 1

Node Reactions

LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]

1 15 N1 -20.575 -27.467 0 0 0 0
2 15 N2 -21.425 48.775 0 0 0 0
3 15 Totals: -42 21.308 0
4 15 COG (ft): X: 10.5 Y: 13.747 Z: 15.5
5 16 N1 -21.129 -32.138 0 0 0 0
6 16 N2 -20.871 43.784 0 0 0 0
7 16 Totals: -42 11.646 0
8 16 COG (ft): X: 10.5 Y: 13.42 Z: 15.5

VMAX, C@VMAX

TMAX, V@TMAX
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Company
Designer
Job Number
Model Name

:
:
:
:

KL&A, Inc.
APS

Checked By : __________

11/1/2022
8:08:12 AM

RISA-3D Version 20 [ 221019_Basecamp-Phase-1a_Moment-… Page 1

Node Reactions

LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]LC Node Label X [k] Y [k] Z [k] MX [k-ft] MY [k-ft] MZ [k-ft]

1 19 N1 0.674 6.47 0 0 0 0
2 19 N2 -0.674 6.47 0 0 0 0
3 19 Totals: 0 12.94 0
4 19 COG (ft): X: 10.5 Y: 13.42 Z: 15.5
5 20 N1 1.151 10.32 0 0 0 0
6 20 N2 -1.151 10.32 0 0 0 0
7 20 Totals: 0 20.641 0
8 20 COG (ft): X: 10.5 Y: 13.869 Z: 15.5
9 21 N1 2.463 20.92 0 0 0 0

10 21 N2 -2.463 20.92 0 0 0 0
11 21 Totals: 0 41.84 0
12 21 COG (ft): X: 10.5 Y: 14.252 Z: 15.5
13 22 N1 -1.433 2.672 0 0 0 0
14 22 N2 -2.767 10.268 0 0 0 0
15 22 Totals: -4.2 12.94 0
16 22 COG (ft): X: 10.5 Y: 13.42 Z: 15.5
17 23 N1 -4.266 -2.392 0 0 0 0
18 23 N2 -5.534 15.332 0 0 0 0
19 23 Totals: -9.8 12.94 0
20 23 COG (ft): X: 10.5 Y: 13.42 Z: 15.5
21 24 N1 -0.548 6.502 0 0 0 0
22 24 N2 -2.602 12.214 0 0 0 0
23 24 Totals: -3.15 18.716 0
24 24 COG (ft): X: 10.5 Y: 13.792 Z: 15.5
25 25 N1 0.436 14.431 0 0 0 0
26 25 N2 -3.586 20.184 0 0 0 0
27 25 Totals: -3.15 34.615 0
28 25 COG (ft): X: 10.5 Y: 14.174 Z: 15.5
29 26 N1 -2.666 2.694 0 0 0 0
30 26 N2 -4.684 16.022 0 0 0 0
31 26 Totals: -7.35 18.716 0
32 26 COG (ft): X: 10.5 Y: 13.792 Z: 15.5
33 27 N1 -1.683 10.595 0 0 0 0
34 27 N2 -5.667 24.019 0 0 0 0
35 27 Totals: -7.35 34.615 0
36 27 COG (ft): X: 10.5 Y: 14.174 Z: 15.5
37 28 N1 -1.703 0.092 0 0 0 0
38 28 N2 -2.497 7.672 0 0 0 0
39 28 Totals: -4.2 7.764 0
40 28 COG (ft): X: 10.5 Y: 13.42 Z: 15.5
41 29 N1 -4.535 -4.961 0 0 0 0
42 29 N2 -5.265 12.725 0 0 0 0
43 29 Totals: -9.8 7.764 0
44 29 COG (ft): X: 10.5 Y: 13.42 Z: 15.5

ALLOWABLE STRESS DESIGN LOAD COMBINATIONS

VMAX, C@VMAX

CMAX, V@CMAX

TMAX, V@TMAX
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Connection Description:

Applied Forces Material Properties

Beam Vertical Shear Vu = kip Wide Flange Beam ksi

Beam Axial Tension Hut = kip Wide Flange Column ksi

Beam Axial Comp. Huc = kip Plate ksi

Beam Moment Mu = kip-ft

Column Axial Load Pu = kip

Design Data Member Sizes

Bolt Type Beam Size

Bolt Diameter dbolt = in Depth dbm = in

Hole Type in End PL Flange Width bfb = in

Hole Type in Column Flange Thickness tfb = in

Bolt pitch (see note 1 below) pf = in Web Thickness twb = in

Vertical Bolt Spacing sv = in k dimension kb1 = in

Bolt Gage GA = in Column Size

End Plate Thickness tp = in Depth dc = in

Column Stiffener Plate Thickness tsp = in Flange Width bfc = in

Column Flange Cover Plate Thickness tcp  = in Flange Thickness tfc = in

Column Web Doubler Plate Thickness tdp  = in Web Thickness twc = in

T dimension Tc = in

Number of Add Bolt Rows Below Beam Nbb = k dimension kc = in

Number of 'Stitch' Bolt Rows Nbr = k1 dimension k1c= in

Vertical Edge Distance Lev = in Adjacent Beam Size

Horizontal Edge Distance Leh = in Depth dabm = in

End Plate Width bp = in Flange Thickness tfab = in

Weld Thickness, Beam Web to End PL Wbw = in

Weld Thickness, Beam Flange to End PL Wbf = in

Weld Thickness, Stiffener PL to Column Wsp = in

Weld Thickness, Cover PL to Column Wcp = in

Analysis Design Options / Requirements

Shear Load is taken to the face of the column

Bolts are Fully Tensioned

Connection is at the top of a column

Stitch Bolts do not contribute to shear strength

Axial Load is distributed by Area

Weld from beam to end plate develops min 60% of moment capacity

0 0.450

10.95

W16X67

16.3

1.38

1.5

0.785

50

A490-N Fully Tensioned

1

STD

STD

1.0625

1/4

5/16

1/4

0

0.665

0

0

1.5

8.5

1

3/8

0

3

50

50

34.2

7

126

Job No.

FuFy

WF Beam over top of WF Column Cap Plate

Sheet

End Plate Drag/Moment Connection to Column Flange - LRFD 15th ed.

65

Title

Subject

Basecamp Phase 1a

Moment Frame

Beam-to-Column Connection
APS

10/31/22

3.7

21304

7.8

W16X67

W14X74

16.3

10.20

0.665

0.395

14.2

10.10

1

5.5

65

1 1/2

65

Adjacent Beam w/ a Moment Connection is present
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Limit State Summary

End Plate Yielding

Column Flange Yielding

Bolt Rupture

End Plate Shear Yielding from Tension

End Plate Shear Rupture from Tension

Beam Flange Weld Rupture

End Plate Shear Yielding

End Plate Shear Rupture

Beam Web Shear Yielding

Beam Web Weld Rupture

Bolt Rupture

Bolt Bearing at End Plate

Bolt Bearing at Column Flange

Column Web Yielding  **

Column Web Buckling  **

Column Web Crippling  **

Column Flange Bending (if unstiff)  **

Stiffener PL Yielding

Stiffener PL Weld

Cover Plate Weld

Column Panel Zone Failure

   Max Ru / φRn

0.40

0.86

1.70

0.31

0.16

N/A

0.93

1.70

0.31

0.16

0.00

0.42

0.61

0.97

0.00

0.00

0.02

0.02

0.93

0.05

0.00

0.01

0.00

0.01

0.80

N/A

0.93

END PLATE TYPE

0.97

0.00

0.20

2 Bolt Flush 

Unstiffened

Ru/φRn Ru/φRn

8 Bolt 

Extended 

Stiffened

4 Bolt Extended 

Stiffened

Ru/φRn

0.16

0.23

0.24

0.20

0.20

0.97

0.02

0.02

0.02

4 Bolt Extended 

Unstiffened

Ru/φRn

0.00

0.27

0.27

0.38

0.20 0.39

0.02

0.20

0.97

0.00

0.02

0.02

0.01

0.21

0.27

0.38

0.20

0.02

0.02

0.02

0.02

0.02

0.80

0.31

0.16

0.58

1.70

0.80

N/A

0.93

1.70

0.31

0.16

0.58

0.80

N/A

0.01 0.01

0.01

0.58

1.70 1.70 1.70 1.70

0.00 0.000.00

** If the Demand/Capacity of these Limit States is above 1.0 and stiffener plates are provided, the stiffener plates are designed to take the balance of 

the overstress.  Therefore, the D/C is acceptable if the stiffeners are provided and the stiffener plates are within the D/C limits.

0.00

0.58
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Connection Description:

Applied Forces Material Properties

Beam Vertical Shear Vu = kip Wide Flange Beam ksi

Beam Axial Tension Hut = kip Wide Flange Column ksi

Beam Axial Comp. Huc = kip Plate ksi

Beam Moment Mu = kip-in

Column Axial Load Pu = kip

Design Data Bolts are Fully Tensioned Member Sizes

Bolt Type A490-N Fully Tensioned Beam Size

Bolt Diameter dbolt = in Depth dbm = in

Hole Type in End PL Flange Width bfb = in

Hole Type in Column Flange Thickness tfb = in

Number of Bolt Columns at Flanges Nbc = Web Thickness twb = in

Number of Bolt Rows Outside Flanges Nbbt = k dimension kb1 = in

Number of Bolt Rows Insides Flanges Nbab = Column Size

Number of Bolt Rows Above Beam Nba = Depth dc = in

Number of Add Bolt Rows Below Beam Nbb = Flange Width bfc = in

Number of Stitch Bolt Rows within beam Nbr = Flange Thickness tfc = in

Bolt pitch (see note 1 below) pf = in Web Thickness twc = in

Vertical Edge Distance Lev = in T dimension Tc = in

Horizontal Edge Distance Leh = in k dimension kc = in

Minimum Vertical Bolt Spacing sv = in Adjacent Beam Size

Minimum Bolt Gage (interior columns) GA = in Depth dabm = in

End Plate Thickness tp = in Flange Thickness tfab = in

Column Stiffener Plate Thickness tsp = in

Column Web Doubler Plate Thickness tdp = in

Cover Plate Thickness tcp  = in

End Plate Width bp = in

Triangular Stiffener Plate Thickness tspt = in

Weld Thickness, Beam Web to End PL Wbw = in

Weld Thickness, Beam Flange to End PL Wbf = in

Weld Thickness, Stiffener PL to Column Wsp = in

Weld Thickness, Cover PL to Column Wcp = in

Weld Thickness, Triangular Stiffener Wspt = in

Analysis / Design Assumptions

1) Shear Load is taken to the face of the column

2) Bolts are Fully Tensioned

3) Connection is at the top of a column

4) Stitch Bolts do not contribute to shear strength

5) Axial Load is distributed by Area

6) Weld from beam to end plate develops min 60% of moment capacity

End Plate Drag/Moment Connection to Column Flange - LRFD 14th ed.

WF Beam over top of WF Column Cap Plate

Fy Fu

Title Basecamp Phase 1a 10/31/22 Job No.

Subject Moment Frame APS Sheet

34.2 50 65

1512

7

3.7 50 65

7.8 50 65

1 16.3

STD 10.20

STD 0.665

2 0.395

1

W16X67

1

1 W14X74

1

1.5 10.95

1.5 1.38

3 W16X67

14.2

0 10.10

0 0.785

1 1/2 0.450

0

8.5

1/2

1/4

5/16

1/4

5.5 16.3

1 0.665

3/8

0

0

3/8

21304
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Title Basecamp Phase 1a 10/31/22 Job No.

Subject Moment Frame APS Sheet

21304

Limit State Summary Ru / φRn Ru / φRn

End PL Moment Strengths Column Checks

End Plate Yielding OK Column Web Yielding OK

Column Flange Yielding OK Column Web Buckling OK

Bolt Rupture OK Column Web Crippling OK

End PL at the Tension Flange Column Flange Bending (if unstiff) **

End Plate Shear Yielding OK

End Plate Shear Rupture OK Therefore, Stiffeners Required

Beam Flange Weld Rupture OK ** OK, Stiffeners take the balance of the design load

Direct Shear Checks Stiffener PL Yielding OK

End Plate Shear Yielding OK Stiffener PL Weld OK

End Plate Shear Rupture OK Cover Plate Weld OK

Beam Web Shear Yielding OK Column Panel Zone Failure OK

Weld Rupture OK

Bolt Rupture OK

Bolt Bearing at End Plate OK

Bolt Bearing at Column Flange OK

 

0.38 0.93

1.70

0.20

0.20

0.97

0.21 0.80

0.27 N/A

0.02

0.02

0.01

0.01

0.31

0.00 0.16

0.00

0.02 0.58

0.00
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Title Basecamp Phase 1a 10/31/22 Job No.

Subject Moment Frame APS Sheet

21304

End Plate Global Forces

Shear                 =  Vu   = kip Direct Moment      = Mu (+) = kip-in

Tension             =  Hut  = kip Moment from Tension= Hut/2 * (dbm - tf) = kip-in

Compression   =  Huc  = kip Eccentric Moment = N/A = kip-in

Total Moment (+)  = Mu (+) + Eccentric = kip-in

Beam Forces

The analysis distributes the axial load in the beam by area (web and flanges both contribute).

Huft = Concentric Tension Load in Each Beam Flange = kip

Hufc = Concentric Compression Load in Each Beam Flange = kip

Huwt = Concentric Tension Load in Beam Web = kip

Huwc = Concentric Compression Load in Beam Web = kip

The moment is resolved into an effective tension-compression couple with axial forces at the beam flanges.

Puf = +/- Mu / (h - tf) Tension Compression

Top Flange Force, Puf, from moment = kip

Bottom Flange Force, Puf, from moment = kip

Bolt Group Loading

Number of Bolts at the Beam Tension Flange Nbtf = bolts

Number of Bolts at the Beam Compression Flange Nbcf = bolts

Number of 'Stitch' Bolts (btwn Tens. & Comp. Bolts) Nbr = bolts

Number of 'Stitch' Bolts considered as Comp. Bolts Nbrc = bolts

Number of 'Stitch' Bolts considered as Tens. Bolts Nbrt = bolts

Concentric Tension Load at Load Per Bolt

Top Flange Bolts = kip kip/bolt

Shear Load at

Compression Bolts = kip kip/bolt

Comp. Stitch Bolts (below beam mid-height) = kip kip/bolt

3.7 1512.0

3.9

17.1

0.0

0.0

100.6 0.0

7.8 61.0

34.2 0.0

1573.0

0.0 100.6

4

4

0

0

3.7 0.9

0.0 0.0

0

100.6 25.2
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Subject Moment Frame APS Sheet

21304

AISC DG 4, Table 3.2

End-Plate Yielding near the Tension Flange Bolts

Mpl = Fpy'tp
2 

Y

where

Y  =  bp/2 [h1 ( 1 / pfi + 1 / s ) +  h0 ( 1 / pfo + 1/s) ] + 2 / g [h1 ( pf + s) + h0 (s + pfo)]

bp = design end plate width; min(actual width, bfb + 1") = in

h0 = compression side of beam to top bolt row above flange = in

h1 = compression side of beam to top bolt row below flange = in

pf = distance from tension flange to bolt row = in

s = 1/2 [bpg]
1/2

= in

de = Lev Y = in

Mpl = x
2

x = kip-in

Column Flange Yielding near the Tension Flange Bolts

Mcf = Fyc'tcf
2
Y

(unstiffened) Y  =  bcf/2 [h1 ( 1 / s ) + h0 ( 1 / s )] + 2 / g [h1 (s + 3c/4) h0 ( s + c/4) + c
2
/4] + g / 2

(stiffened) Y  =  bcf/2 [h1 ( 1 / s + 1/ps ) + h0 ( 1 / s + 1/ps )] + 2 / g [h1 (s + ps) + h0 (s + ps)] Controls

s = 1/2 [bcfg]
1/2

= in

c = h0 - h1 = in

Y = in

Mcf = x
2

x = kip-in

Bolt Rupture (No Prying Action)

Mnp = [ 2 Pt (Σdn) ]

where Pt = Ab Ft  =  B = kip

dn = dist.from CL of comp. flange to nth bolt row d0 = in

d1 = in

Mnp = kip-in

tnopry = ((1.11*.75*Mnp)/(.9*Fy*Yp))^.5 End Plate tnopry = No prying action

Column Flange tnopry = No prying action

Bolt Prying Force for Inside & Outside Bolts at End Plate N/A

Qmax,i = w'tp
2
/4ai * [ Fpy

2
 - 3 ( Fi'/w'tp )

2 
] 

1/2

where

w' = bp / 2 - (db +1/16) =

ai = 3.682 (tp / db )
3 

- 0.085 =

Fi' = [tp
2
Fpy [ 0.85(bp/2) + 0.80w'] + πdb

3
Ft/8] / 4pf,i =

Qmax,i = kip

ao = min(3.682 (tp / db )
3 

- 0.085, Lev) =

Qmax,o = kip

Bolt Prying Force for Inside & Outside Bolts at Column Flange with Stiffener Plates N/A

Qmax,i = w'tcf
2
/4ai * [ Fpy

2
 - 3 ( Fi'/w'tcf )

2 
] 

1/2

where

w' = bp / 2 - (db +1/16) =

ai = 3.682 (tcf / db )
3 

- 0.085 =

Fi' = [tcf
2
Fpy [ 0.85(bp/2) + 0.80w'] + πdb

3
Ft/8] / 4pf,i =

Qmax,i & o = kip

0.79

0.70

8.50

17.8

50.00 0.785 211.49 6516.1

14.14

1.50

3.42

163.82

50.00 1 163.82 8191.0

88.7

17.47

13.80

5550.4

3.19

3.60

3.73

3.67

211.49

39.04

0.00

58.75

0.00

1.50

0.00

3.19

1.696
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21304

Bolt Prying Force for Inside & Outside Bolts at Unstiffened Column Flange  N/A RE: Ch 9

tmin = [4.44Tb'/(pFu(1+δα'))]
1/2

= in

t = actual thickness (tp or tcf+tcp) = in

a = dist. from the bolt CL to the edge of the fitting = in

a' = (a + db/2) = in

b = min ( pf , GA/2 - twb/2 ) @ End PL; (GA/2 - twc/2) @ Col Flg = in

b' = b - db/2 = in

db = Bolt diameter = in

db' = width of hole along the edge of the fitting = in

p = min (2pf+Tbf) or 3.5b = in

d = 1 - d' / p = in

r = b'/a' = in

B = φrnt = 0.75 x FnAb = kip / bolt

tc = [4.44Bb'/ pFu]
1/2

thickness to develop the bolt = in

T = rut = Max axial tension / 4 bolts = kip / bolt

α = 1/δ [ T/B (tc/t)
2
 - 1] ≥ 0 =

α' = min(1, 1/δ (β/(1-β)) if β < 1, 1 =

β = 1/ρ (B/T - 1) =

Qmax, I & o = B [δ α ρ (t/tc)
2
] (prying force per bolt) = kip / bolt

Bolt Rupture (no Prying Action)

Mq = max [2(Pt - Qmax,o)d0 +2(Pt-Qmax,i)d1)] = kip-in

[2(Pt - Qmax,o)d0 +2(Tb)d1)] = kip-in

[2(Tb)d0 +2(Pt-Qmax,i)d1)] = kip-in

[ 2 Tb (Σdn) ] = kip-in

End Plate Moment Strength

φMn = min φMnp or φMq = x = kip-in

φMpl / γr = x  / 1.0 = kip-in

φMcf / γr = x  / 1.0 = kip-in

φMn = kip-in

0.52

0.79

1.50

2.00

0.500

66.6

1.11

25.15

0.00

1.00

1.50

1.00

1

1 1/16

3.67

0.710

0.75 5550.4 4162.8

0.90 8191.0 7371.9

3.293

0.00

5550.4

4867.2

4685.8

4002.6

0.90 6516.1 5864.5

4162.8
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END PLATE AT THE BEAM FLANGE

Beam Flange Tension Pu = kip

Shear Yielding of the End Plate from Flange Tension

φRn = φ 0.6 Fypbptp

= 1.0 x 0.6 x x x x 2 = kip

Shear Rupture of the End Plate from Flange Tension

φRn = φ 0.6 Fupbptp

= x 0.6 x 65 x x x 2 = kip

Weld Rupture Strength at Flange

φRw = 1.392 (1 + 0.5sin(90°)
1.5

) D L

= x 1.5 x x = kip

At minimum, 60% of the yield strength of the beam flange must be developed (RE: 2.5.3.8, Design Guide 16)

= 0.6 x x x = kip

END PLATE DIRECT SHEAR DESIGN

Shear Yielding of the End Plate

φRn = φ 0.6 Fypdptp

= 1.0 x 0.6 x x x x 2 = kip

Shear Rupture of the End Plate

φRn = φ 0.6 Fupdetp

= 0.75 x 0.6 x x x x 2 = kip

Shear Yielding of the Beam (Consider the web only)

φRn = φ 0.6 Fybdtw

= 1.0 x 0.6 x x x = kip

Shear Capacity of the Beam to End Plate Weld

φRw = 1.392 D L kc Maximum Effective Throat Factor, kc =

= x 4 x x 2 x = kip

Compression Bolt Shear Rupture Strength

φRn = nbφFvAb

= bolts x k/bolt = kip

Stitch Web Bolt Rupture Under Tension

φRn = nbφFtAb

= bolts x k/bolt = kip

Ru = kips

### Combined Shear and Tension D/C =

Bolt Bearing Strength of End Plate

φRn = φ2.4dbFutpnb

= x x = kip

Bolt Bearing Strength of Column Flange

φRn = φ2.4dbFutcfnb

= x x = kip

By inspection, Block Shear is not an applicable failure mode.

100.61

50 8.5 1 510.0

50 10.20 0.665 203.5

50 22.30 1 1338.0

0.75 8.5 1 497.3

1.392 5 20.0 208.9

1.00

1.392 14.30 1.00 159.2

4 40.06 160.2

65 17.8 1 1041.3

50 16.3 0.40 193.2

468.00

0.75 x 2.40 x 1 65  x 0.79 4 367.38

0.75 x 2.40 x 1 65  x 1.00 4

0 66.56 0.0

0.0

0.000
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COLUMN CHECKS

Factored Beam Flange Forces = kip

Column Web Yielding

φRn = φ(Ct(6kc + 2tp) + N)Fyctwc Design Guide 13 (2.2-11), Design Guide 4 (3.24)

where

φ = resistance factor =

Ct = 1.0 if not at the top of a column, 0.5 if at the top of a column =

kc = = in

N = tfb + 2 (groove weld reinforcement leg size) = in

φRn = kip

Column Web Compression Buckling (if applicable) J10-8

φRn = φ 24 Ct  twc
3 

[E Fyc]
1/2

 / h

where

φ = resistance factor =

h = dc - 2kc = - = in

φRn = kip

Column Web Crippling

φRn = φ 0.80 Ct twc
2
 [1 + 3(N/dc)(twc/tfc)

1.5
] x [EFyctfc/twc]

1/2

where capacity is reduced 50% since at the top of the column

φ = resistance factor =

φRn = kip

Column Flange Local Bending (unstiffened column)

φRn = 0.9 (bs / αmpe ) tf
2
 Fy Ct Design Guide 13 (2.2-9)

bs = 2.5 ( 2 pf + tfb )

= 2.5 x ( 2 x + ) = in

αm = x ( pe / db )
1/4

pe = g/2 - db/4 - k1

= / 2 - / 4 - = in

αm = x ( / ) 1/4 = in

tf = in Fy = ksi Ct = 0.5

φRn = kips

Stiffener Design Force

Fcu = Ffu - min φRn

= - min = kip

0.9

14.2 2.760 11.4

103.6

0.75

100.6

1.0

0.5

1.38

1.290

125.3

1.36 1.44 1 1.49

0.785 50

108.0

1.50 0.67 9.1625

1.36

5.5 1 1.0625 1.44

59.3

100.6 125.3 108.0 41.3

103.6 59.3
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Stiffener Checks (full height stiffener assumed)

Width at Flange = bcf / 2 - kc = / 2 - = in

Length at Web = dc - 2k = - 2 x = in

Shear ts min ≥ Ru / (1.0 * 0.6 Fy ( L - clip) x 2)

= / 1.0 x 0.6 x 50 x x 2 = in

Axial Ast min = Ru / φFy = / x = in
2

ts min = Ast min / (Width * 2) = in

tst provided = in

Stiffener Plate Weld Rupture

φRw = 1.392 D L kc Maximum Effective Throat Factor, kc =

= x 4 x x = kip

Column Panel Zone Shear Strength

Concentrated Force = (Puf)1 + (Puf)2

where

Puf,1 = Concentrated load from Beam Flange =

Column Axial Load Pu = kip

Py = FyAg column Py = kip

Pu/Py =

φRv = φ 0.6Fydc (tw + tdp) if Pu ≤ 0.4 Pc

= 0.9 * 0.6 x 50 x x = kip Controls

φRv = φ 0.6Fydc (tw + tdp) (1.4 - Pu/Py) if Pu > 0.4 Pc

= x ( - ) = kip

Cover Plate Weld

Cover plate designed to act composite with beam flange

Horizontal Shear Stress

vu =VQ/Ix = kips/in

Total Horizontal Shear Stress Along Plate Interface = vu*(g/2-tw/2) = kips

Where

V = Bolt Tension = kips

Q = tcp*(tf+tcp/2-ybar) in
3
/in

Ybar = (tf*tf/2+tcp*(tf+tcp/2))/(tf+tcp) = in From Bottom Flange

Ix = ((tf+tcp)
3
)/12 in

4
/in

Neutral Axis In Bottom Flange

Available Fillet Weld Length, 3 sides of plate

L = 2g+g/2*2+2*Leh+(2*Pf+Tf) = in

Horiz Shear per unit length = k/in

Vert Shear per unit length, V (Bolt tension) / [(g/2)+leh]*2 = k/in

Resultant = k/in

Weld φRn = (tcp-1/16)*1.39 kips/16th*16*(1+sin(θ)
1.5

= x x 16 x = kips/in

Ru / φRn =

10.10 1.0625 3.9875

14.2 1.38 11.44

172.5 1.4 0.01 240.4

0.3925

0.04031

23 1/6

0.00

0.00

0.00

0 1.394 #DIV/0! #DIV/0!

0.00

0

100.6

7.0

1090

0.01

14.2 0.450 172.5

0.00

0.0

50.30

0.11

3/8

1.00

1.392 45.76 1.00 254.8

41.3 11.44 0.06

41.3 0.90 50 0.92
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Date

By

Title Basecamp Phase 1a 10/31/22 Job No.

Subject Moment Frame APS Sheet

21304

Connection Description: WF Beam over top of WF Column Cap Plate

Bolt (Quantity)Type = A490-N Fully TensionedVertical Edge Dist., Lev = in

Bolt Diameter = in Horizontal Edge Dist., Leh = in

Bolt Hole Type = STD Bolt Columns, Nbc =

Bolt Pitch, pf = in Stitch Bolts Rows, Nbr =

Bolt spacing, Sv, Sh = in Add Bolt Rows Below, Nbb =

Bolt Gage, GA = in Weld, Wbw = in

End Plate, tep = in Weld, Wbf = in

End Plate Width = in Weld, Wsp = in

Col. Flg Plate, tcp = in Weld, Wcp = in

Col. Web Doubler, Tdp = in Weld, Wspt = in

Column Stiffeners, tsp = in Weld, Wdp = in

1 1.5

2

1 1/2

3.0

0

8 1.5

0

0

1/4

0

0

3/8

3/8

5.5

0

1

1/4

8.50

5/16
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Company:
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Phone I Fax:
Design:
Fastening point:

 | 
Moment Frame with Overstrength Loads

Page:
Specifier:
E-Mail:
Date:

1

11/8/2022

Specifier's comments: 

1 Input data

 Anchor type and diameter:  Heavy Hex Head ASTM F 1554 GR. 105 1

 Item number:  not available

 Additional plate or washer (17.4.2.8):  dplate = 2.000 in., tplate = 0.250 in.

 Effective embedment depth:  hef = 12.000 in., hef,17.4.2.8 = 0.000 in.

 Material:  ASTM F 1554

 Evaluation Service Report:  Hilti Technical Data

 Issued I Valid:  - | -

 Proof:  Design Method ACI 318-14 / CIP

 Stand-off installation:  without clamping (anchor); restraint level (anchor plate): 2.00; eb = 1.500 in.; t = 1.000 in.

 Hilti Grout: CB-G EG, epoxy, fc,Grout = 14,939 psi

 Anchor plateR :  lx x ly x t = 24.000 in. x 12.000 in. x 1.000 in.;

 Profile:  W shape (AISC), W16X67; (L x W x T x FT) = 16.300 in. x 10.200 in. x 0.395 in. x 0.665 in.

 Base material:  cracked concrete, 4000, fc' = 4,000 psi; h = 24.000 in.

 Reinforcement:  tension: condition A, shear: condition A; anchor reinforcement: tension, shear

 edge reinforcement: > No. 4 bar with stirrups
 Corner reinforcement acc. to ACI 318-14 Section 17.5.2.3 (c) present

 Seismic loads (cat. C, D, E, or F)  Tension load: yes (17.2.3.4.3 (d))

 Shear load: yes (17.2.3.5.3 (c))

R - The anchor calculation is based on a rigid anchor plate assumption.

Geometry [in.] & Loading [lb, in.lb]
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1.1 Load combination and design results
Case  Description Forces [lb] / Moments [in.lb] Seismic Max. Util. Anchor [%]

1  Tmax, V_ N = -48,800; Vx = 21,400; Vy = 0;
Mx = 0; My = 0; Mz = 0;

yes 55

2  Vmax, C_ N = 32,100; Vx = 21,100; Vy = 0;
Mx = 0; My = 0; Mz = 0;

yes 58

Tension

1 2

3 45

6

7

8

x

y

2 Load case/Resulting anchor forces
 Controlling load case:  2  Vmax, C_

Anchor reactions [lb]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 4,012 2,638 2,638 0
2 4,012 2,638 2,638 0
3 4,012 2,638 2,638 0
4 4,012 2,638 2,638 0
5 4,012 2,638 2,638 0
6 4,012 2,638 2,638 0
7 4,012 2,638 2,638 0
8 4,012 2,638 2,638 0

max. concrete compressive strain: - [‰]
max. concrete compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 32,100 [lb]
resulting compression force in (x/y)=(0.000/0.000): 0 [lb]

 Anchor forces are calculated based on the assumption of a rigid anchor plate.

3 Tension load

Load Nua [lb] Capacity f Nn [lb] Utilization bN = Nua/f Nn Status
 Steel Strength* 4,012 56,812 8 OK

 Pullout Strength* 4,012 25,217 16 OK

 Concrete Breakout Failure**1 N/A N/A N/A N/A

 Concrete Side-Face Blowout, direction ** N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (anchors in tension)
1 Tension Anchor Reinforcement has been selected!
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3.1 Steel Strength

Nsa = Ase,N futa            ACI 318-14 Eq. (17.4.1.2)
f  Nsa ³ Nua            ACI 318-14 Table 17.3.1.1

Variables

Ase,N [in.2] futa [psi]
0.61 125,001

Calculations

Nsa [lb]
75,750

Results

Nsa [lb] f steel f  Nsa [lb] Nua [lb]
75,750 0.750 56,812 4,012

3.2 Pullout Strength

NpN = y c,p Np            ACI 318-14 Eq. (17.4.3.1)
Np = 8 Abrg f

'
c            ACI 318-14 Eq. (17.4.3.4)

f  NpN ³ Nua            ACI 318-14 Table 17.3.1.1

Variables
y c,p Abrg [in.2] l a f'c [psi]

1.000 1.50 1.000 4,000

Calculations

Np [lb]
48,032

Results

Npn [lb] f concrete f seismic f nonductile f  Npn [lb] Nua [lb]
48,032 0.700 0.750 1.000 25,217 4,012
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4 Shear load

Load Vua [lb] Capacity f Vn [lb] Utilization bV = Vua/f Vn Status
 Steel Strength* 2,638 23,634 12 OK

 Steel failure (with lever arm)* 2,638 4,601 58 OK

 Pryout Strength** 21,100 72,632 30 OK

 Concrete edge failure in direction **1 N/A N/A N/A N/A

 * highest loaded anchor    **anchor group (relevant anchors)
1 Shear Anchor Reinforcement has been selected!

4.1 Steel Strength

Vsa = 0.6 Ase,V futa            ACI 318-14 Eq. (17.5.1.2b)
f  Vsteel ³ Vua            ACI 318-14 Table 17.3.1.1

Variables

Ase,V [in.2] futa [psi]
0.61 125,001

Calculations

Vsa [lb]
45,450

Results

Vsa [lb] f steel f eb f  Vsa,eq [lb] Vua [lb]
45,450 0.650 0.800 23,634 2,638
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4.2 Steel failure (with lever arm)

VM
s = 

aM · Ms
Lb

           bending equation for stand-off

Ms = M0
s (1 - 

Nua
f Nsa

)            resultant flexural resistance of anchor

M0
s = (1.2) (S) (fu,min)            characteristic flexural resistance of anchor

(1 - 
Nua

f Nsa
)            reduction for tensile force acting simultaneously with a shear force on the anchor

S = p(d)3

32            elastic section modulus of anchor bolt at concrete surface

Lb = z + (n)(d0)            internal lever arm adjusted for spalling of the surface concrete
f VM

s ³ Vua            ACI 318-14 Table 17.3.1.1

Variables
aM fu,min [psi] Nua [lb] f Nsa [lb] z [in.] n d0 [in.]

2.00 125,001 4,012 56,812 2.000 0.500 1.000

Calculations

M0
s [in.lb] (1 - 

Nua
f Nsa

) Ms [in.lb] Lb [in.]
9,521 0.929 8,849 2.500

Results

VM
s  [lb] f steel f VM

s  [lb] Vua [lb]
7,079 0.650 4,601 2,638
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4.3 Pryout Strength

Vcpg = kcp [(ANc
ANc0

) y ec,N y ed,N y c,N y cp,N Nb ]            ACI 318-14 Eq. (17.5.3.1b)

f  Vcpg ³ Vua            ACI 318-14 Table 17.3.1.1
ANc see ACI 318-14, Section 17.4.2.1, Fig. R 17.4.2.1(b)
ANc0 = 9 h2

ef            ACI 318-14 Eq. (17.4.2.1c)

y ec,N = ( 1

1 + 
2 e'

N
3 hef

) £ 1.0            ACI 318-14 Eq. (17.4.2.4)

y ed,N = 0.7 + 0.3 ( ca,min
1.5hef

) £ 1.0            ACI 318-14 Eq. (17.4.2.5b)

y cp,N = MAX(ca,min
cac

, 
1.5hef

cac
) £ 1.0            ACI 318-14 Eq. (17.4.2.7b)

Nb = kc l a √f'c h
1.5
ef            ACI 318-14 Eq. (17.4.2.2a)

Variables

kcp hef [in.] ec1,N [in.] ec2,N [in.] ca,min [in.]
2 5.333 0.000 0.000 6.000

y c,N cac [in.] kc l a f'c [psi]
1.000 ∞ 24 1.000 4,000

Calculations

ANc [in.2] ANc0 [in.2] y ec1,N y ec2,N y ed,N y cp,N Nb [lb]
768.00 256.00 1.000 1.000 0.925 1.000 18,696

Results

Vcpg [lb] f concrete f seismic f nonductile f  Vcpg [lb] Vua [lb]
103,761 0.700 1.000 1.000 72,632 21,100

5 Combined tension and shear loads

bN bV z Utilization bN,V [%] Status
0.159 0.573 5/3 45 OK

bNV = bz 
N + bz 

V <= 1
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6 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2021, ETAG 001/Annex C,

 EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
 anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
 the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
 proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering. Input data and results must be checked for
 agreement with the existing conditions and for plausibility!

•  User is responsible for evaluating the hole bearing capacity in case of shear forces.

•  Condition A applies where the potential concrete failure surfaces are crossed by supplementary reinforcement proportioned to tie the potential
 concrete failure prism into the structural member. Condition B applies where such supplementary reinforcement is not provided, or where pullout
 or pryout strength governs.

•  ACI 318 does not specifically address anchor bending when a stand-off condition exists. PROFIS Engineering calculates a shear load
 corresponding to anchor bending when stand-off exists and includes the results as a shear Design Strength!

•  For additional information about ACI 318 strength design provisions, please go to https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

•  An anchor design approach for structures assigned to Seismic Design Category C, D, E or F is given in ACI 318-14, Chapter 17, Section
 17.2.3.4.3 (a) that requires the governing design strength of an anchor or group of anchors be limited by ductile steel failure. If this is NOT the
 case, the connection design (tension) shall satisfy the provisions of Section 17.2.3.4.3 (b), Section 17.2.3.4.3 (c), or Section 17.2.3.4.3 (d). The
 connection design (shear) shall satisfy the provisions of Section 17.2.3.5.3 (a), Section 17.2.3.5.3 (b), or Section 17.2.3.5.3 (c).

•  Section 17.2.3.4.3 (b) / Section 17.2.3.5.3 (a) require the attachment the anchors are connecting to the structure be designed to undergo ductile
 yielding at a load level corresponding to anchor forces no greater than the controlling design strength. Section 17.2.3.4.3 (c) / Section 17.2.3.5.3
 (b) waive the ductility requirements and require the anchors to be designed for the maximum tension / shear that can be transmitted to the
 anchors by a non-yielding attachment. Section 17.2.3.4.3 (d) / Section 17.2.3.5.3 (c) waive the ductility requirements and require the design
 strength of the anchors to equal or exceed the maximum tension / shear obtained from design load combinations that include E, with E increased
 by w0.

•  The design of Anchor Reinforcement is beyond the scope of PROFIS Engineering. Refer to ACI 318-14, Section 17.4.2.9 for information about
 Anchor Reinforcement.

•  The design of Anchor Reinforcement is beyond the scope of PROFIS Engineering. Refer to ACI 318-14, Section 17.5.2.9 for information about
 Anchor Reinforcement.

•  Anchor Reinforcement has been selected as a design option, calculations should be compared with PROFIS Engineering calculations.

Fastening meets the design criteria!
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7 Anchor plate and concrete bearing stress check

Load Capacity Utilization [%] Status
 Concentric Compression N/A N/A N/A N/A

 Concrete bearing N/A N/A N/A N/A

 Tension Interface 4,742.62 [in.lb/in.] 8,099.99 [in.lb/in.] 59 OK

 Uniaxial Moment (Strong Axis) N/A N/A N/A N/A

 Uniaxial Moment (Weak Axis) N/A N/A N/A N/A

7.1 Plate bending, tension (per AISC DG1, sections 3.2, 3.3)

m = N-0.95d
2

n = 
B-0.80bf

2

Mpl = 
Tu1 · x1

beff1
 + 

Tu2 · x2
beff2

f Mn = f  · Fy · 
t2p
4

Mpl £ f Mn

Variables

B [in.] N [in.] d [in.] bf [in.] Fy [psi]
12.000 24.000 16.300 10.200 36,000

f tp [in.] Pu [lb] Mu [in.lb]
0.900 1.000 32,100 0

Calculations

m [in.] n [in.]
4.257 1.920

Tu1 [lb] x1 [in.] beff1 [in.]
4,012 3.742 5.742

Tu2 [lb] x2 [in.] beff2 [in.]
4,012 2.258 4.257

Results

Mn [in.lb/in.] f f Mn [in.lb/in.] Mpl [in.lb/in.]
8,999.99 0.900 8,099.99 4,742.62
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Coordinates Anchor in.

Anchor x y c-x c+x c-y c+y

1 -10.000 -4.000 6.000 26.000 8.000 16.000
2 10.000 -4.000 26.000 6.000 8.000 16.000
3 -10.000 4.000 6.000 26.000 16.000 8.000
4 10.000 4.000 26.000 6.000 16.000 8.000

Anchor x y c-x c+x c-y c+y

5 -4.000 4.000 12.000 20.000 16.000 8.000
6 -4.000 -4.000 12.000 20.000 8.000 16.000
7 4.000 4.000 20.000 12.000 16.000 8.000
8 4.000 -4.000 20.000 12.000 8.000 16.000

8 Installation data
 Anchor type and diameter: Heavy Hex Head ASTM F 1554
 GR. 105 1

 Profile: W shape (AISC), W16X67; (L x W x T x FT) = 16.300 in. x 10.200 in. x
 0.395 in. x 0.665 in.

 Item number: not available 

 Hole diameter in the fixture: df = 1.062 in.  Maximum installation torque: -
 Plate thickness (input): 1.000 in.  Hole diameter in the base material: - in.

 Hole depth in the base material: 12.000 in.
 Minimum thickness of the base material: 13.172 in.

 Hilti Heavy Hex Head headed stud anchor with 12 in embedment, 1, Steel galvanized, installation per instruction for use

1 2

3 45

6

7

8

x

y
0.000

0.
00

0

12.000 12.000

2.000 6.000 8.000 6.000 2.000

2.
00

0
8.

00
0

2.
00

0

6.
00

0
6.

00
0
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9 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user. All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product. The results of the calculations carried out by means of the Software are based essentially on the data you put in.
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility. The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software. In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website. Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.
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