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In accordance with IBC Section 101.3, the purpose of the structural design requirements, including earthquake requirements, contained herein is 
primarily to safeguard against major structural failures and loss of life, not to limit damage or maintain function.

PROJECT INFORMATION:
Project Name: KEB Homes, Inc. , Jones Sledhaus
Project Location: 28935 Yellow Jacket Dr., Oak Creek, Colorado

DESIGN CRITERIA:
Governing Building Code: IBC 2018/ IRC 2018 
Type of Construction: Wood Framed Shear Wall
Roof Snow Load: 101 psf (120 psf Ground)
Roof Live Load: 20 psf 

  Roof Dead Load: 15 psf
Floor Dead Load: 15 psf
Floor Live Load: 40 psf

  Wind (3 Second Gust): 115 MPH (Ultimate Wind Speed), exp C
Risk Category: II
Seismic Design Category: D
Site Class: C
SDS: 0.527
SD1: 0.164
R: 6.5

CONSTRUCTION MATERIALS:
Concrete 28 day Strength

Footings: 3000 psi (2500 psi used in design)
Walls: 3000 psi (2500 psi used in design)
Slab on Grade: 3000 psi (2500 psi used in design)

Reinforcing Grade: ASTM A615 Grade 60 
Timber

Sawn Lumber: Hem Fir no. 2 – Fb = 850 psi, Fv = 150 psi, E = 1300 ksi
LVL : I-Level or equivalent – Fb = 2600 psi, Fv = 285 psi, E = 1900 ksi
Glu-Laminated: 24F-V4 DF/DF - Fb = 2400 psi, Fv = 165 psi, E = 1800 ksi

 SOILS CRITERIA:

Bearing Pressures 3,500 psf and a min. Dead Load of 700 psf per Geotechnical report  by 
Bear Valley Design, Ltd. Engineers-Consultants Dated November 7, 2020
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CIVIL, STRUCTURAL ENGINEERING & LAND SURVEYING
PAVEMENT & ROOF CONSULTING

PROJECT
KEB Homes, Inc.

DATE
January, 23
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Jones Sledhaus
28935 Yellow Jacket Dr., Oak Creek, Colorado
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PROJECT NO.
22411

VERTICAL LOADING

Snow Load:
Ground Snow Load=120 psf (per local jurisdiction)
Pf=0.7*Ce*Ct*Is*pg
Ce=1.0, Ct=1.2, Is=1.0
Pf=0.7*1.0*1.2*1.0*120 psf=100.8 use 101 psf
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Framing Calculations
Roof Framing Key with Beam Designations

Beam 11 is for the optional back patio.
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Roof Beam Calculations 
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Main Floor Beam Key Plan

FB-4 beam for optional back deck.
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Footing and Foundation Calculations
Grade Beam Calculations

Page 33 of 53



McNEIL ENGINEERING STRUCTURAL, L.C.
A PART OF MCNEIL GROUP

321 North Mall Drive, Suit J-101 • ST. GEORGE, UTAH 84790
(435) 632-7660 • FAX (801) 255-8071

CIVIL, STRUCTURAL ENGINEERING & LAND SURVEYING
PAVEMENT & ROOF CONSULTING

PROJECT
KEB Homes, Inc.

DATE
January, 23

SHEET
37

Jones Sledhaus
28935 Yellow Jacket Dr., Oak Creek, Colorado

DESIGNED BY2 2 4 1 1
A B S

PROJECT NO.
22411

Page 34 of 53



CIVIL, STRUCTURAL ENGINEERING & LAND SURVEYING
PAVEMENT & ROOF CONSULTING

McNEIL ENGINEERING STRUCTURAL, L.C.
A PART OF MCNEIL GROUP

321 North Mall Drive, Suite J-101 • ST. GEORGE, UTAH 84790
(435) 632-7660 • FAX (801) 255-8071

SHEET
38

DATE
January, 23

PROJECT
KEB Homes, Inc.

PROJECT NO.
22411

DESIGNED BY
A B S

Jones Sledhaus
28935 Yellow Jacket Dr., Oak Creek, Colorado

Page 35 of 53



McNEIL ENGINEERING STRUCTURAL, L.C.
A PART OF MCNEIL GROUP

321 North Mall Drive, Suit J-101 • ST. GEORGE, UTAH 84790
(435) 632-7660 • FAX (801) 255-8071

CIVIL, STRUCTURAL ENGINEERING & LAND SURVEYING
PAVEMENT & ROOF CONSULTING

PROJECT
KEB Homes, Inc.

DATE
January, 23

SHEET
39

Jones Sledhaus
28935 Yellow Jacket Dr., Oak Creek, Colorado

DESIGNED BY2 2 4 1 1
A B S

PROJECT NO.
22411

Page 36 of 53



CIVIL, STRUCTURAL ENGINEERING & LAND SURVEYING
PAVEMENT & ROOF CONSULTING

McNEIL ENGINEERING STRUCTURAL, L.C.
A PART OF MCNEIL GROUP

321 North Mall Drive, Suite J-101 • ST. GEORGE, UTAH 84790
(435) 632-7660 • FAX (801) 255-8071

SHEET
40

DATE
January, 23

PROJECT
KEB Homes, Inc.

PROJECT NO.
22411

DESIGNED BY
A B S

Jones Sledhaus
28935 Yellow Jacket Dr., Oak Creek, Colorado

Spot Footing Calculations
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Dead Load Check on Spot Footings

DL FTG Size q
Long Side intermediate Footing 6100 2.5 976 >700 psf OK
Short Side Intermediate Footing 5640 2 1410 >700 psf OK
Corner Footing 4160 2 1040 >700 psf OK
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LATERAL LOADING
Seismic Loading 
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SS 59.8      Mapped spectral acceleration for short periods, %, per Fig. 1613.3.1(1) or from NSHMP Program
S1 10.4      Mapped spectral acceleration for 1-second periods, %, per Fig. 1613.3.1(2) or from NSHMP Program
SC D      Site Class as defined per ASCE 7-16 Tbl. 20.3-1
Fa 1.321      Site coeff as a function of Site Class and SS per IBC 2018 Tbl. 1613.2.3(1)
Fv 2.393      Site coeff as a function of Site Class and S1 per IBC 2018 Tbl. 1613.2.3(2)
R 6.5      Response modification factor per ASCE 7-16 Tbl. 12.2-1
IE 1      Occupancy importance factor per ASCE 7-16 Table 1.5-2

SMS 0.790      IBC 2018 Eq. 16-36
SM1 0.249      IBC 2018 Eq. 16-37
SDS 0.527      IBC 2018 Eq. 16-38
SD1 0.166      IBC 2018 Eq. 16-39

CT 0.02      Building period coeff per ASCE 7-16 Table 12.8-2
hn 10      Height of building above base level to highest level of structure, ft., per ASCE 7-16 12.8.2.1
x= 0.75      ASCE 7-16 Table 12.8-2

Ta 0.112      Approximate Fundamental period of the building, sec. per ASCE 7-16 12.8.2.1
f 8.891      Frequency of the building, Hz
T0 0.063      Period corresponding to change in design response spectrum 
TS 0.315      Short period ASCE 7-16 11.3
TL 4.000      Long-period transition period shown in ASCE 7-16 Fig. 22-14
Sa 0.527      ASCE 7-16 Eq. 11.4-6 For  TL > T > TS

RC II      Risk Category Per IBC 2018 1604.5, Table 1604.5
SDC D      Seismic Design Category per IBC 2018 Table 1613.2.5(1) & 1613.2.5(2)

CS 0.0810     ASCE 7-16 Eq. 12.8-2
CS 0.2270     ASCE 7-16 Eq. 12.8-3
CS 0.0232     ASCE 7-16 Eq. 12.8-5

Base Shear Coefficient used in calculations

CS 0.081 *W (Ultimate)

CS 0.058 *W (Service) = (Ultimate)/1.4    IBC 2018 Sec. 1605.3.2

k= 1

Lateral Analysis - Seismic
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Elevation= ft
Pf= psf
Seismic Snow= 20 psf

Dead Loading
Roof Diaphragm 17 PSF

Walls 48 PLF
Deck/Other PSF

Main Floor Diaphragm 15 PSF
Walls 48 PLF
Deck/Other PSF
Diaphragm PSF
Walls PLF
Deck/Other PSF
Diaphragm PSF
Walls PLF
Deck/Other PSF
Diaphragm PSF
Walls PLF
Deck/Other PSF

Level LENGTH DEPTH AREAROOF AREAFLOOR AREADECK WALL SNOW
Story 

Weight (wx)
Roof 51 FT 16 FT 816 sq ft 150 FT 20 psf 37.4 k
Main Floor 51 FT 14 FT 714 sq ft 150 FT 20 psf 17.9 k

Total Building Weight= 55 k
Base Shear V (Ultimate)= 4.48 k
Base Shear V (Service)= 3.20 k

Base Shear= Service
Diaphragm Forces

Roof 10.0 ft 373.92 0.954 3.05 k 3.05 k 3.94 k 5.12 k
Main Floor 1.0 ft 17.91 0.046 0.15 k 3.20 k 1.89 k 2.45 k

391.83 1.000 3.20 k <=checks okay

hx = the height from the base to level x
Cv x = vertical distribution factor
Fx = lateral seismic force

<-
--D

ep
th

 =
 Y

 --
->

ASCE 7-16    
12.14-5                  

E

<----------- Length =X  ----------->

ASCE 7-16 
12.10.1.1    FpxVx

Diaphragm

Level

Vertical Distribution of Seismic Forces

hx wx*hx
k Cvx Fx

Lateral Analysis - Seismic
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Wind Loading

Method 2 - Simplified Procedure (ASCE 7, 28.6)
Ht <= 60ft Okay Roof Slope < 45deg? Okay
Regular Shape? Okay See 26.2
Non-Flexible? Okay f= 8.9 Hz  > 1 Hz

Vwind = 115 mph hroof  = 10 ft Mean roof height, if  slope is <= 1.2/12, use eave height

Pmin (A & C) = 16 psf roof   = 1.21
Pmin (B & D)  = 8 psf lmin = 14 ft Least Horizontal Dimension
Exposure C a = 3.0 ft
Slope (x/12) 3 Kzt = 1.0

ASCE 7 Figure 28.6-1 Values Design Values per ASCE 7 Eq. 28.6-1
A: 26.3 psf A: 31.8 psf
B: -8.7 psf B: 0.0 psf
C: 17.5 psf C: 21.2 psf
D: -5.0 psf D: 0.0 psf

Wind Loading - X Direction
1. Force acting R - L Roof 2. Force acting R - L Main Floor
Tributary Area (ft2) Loading Tributary Area (ft2) Loading

Area A= 43 P= 1.4 kip Area A= 43 P= 1.4 kip
Area B= 0 P= 0.0 kip Area B= P= 0.0 kip
Area C= 61 P= 1.3 kip Area C= 61 P= 1.3 kip
Area D= 0 P= 0.0 kip Area D= P= 0.0 kip

Area Total= 104 P (total)= 2.7 kip Area Total= 104 P (total)= 2.7 kip

P = 2.7 kip P = 2.7 kip
Pmin  = 1.7 kip Pmin  = 1.7 kip
Pdesign (0.6W)= 1.6 kip (Eq. 16-15) Pgov   = 2.7 kip

Pdesign (0.6W)= 3.2 kip (Eq. 16-15)

Wind Loading - Y Direction
1. Force acting F-B Roof 2. Force acting F - B Main Floor
Tributary Area (ft2) Loading Tributary Area (ft2) Loading

Area A= 24 P= 0.8 kip Area A= 24 P= 0.8 kip
Area B= 21 P= 0.0 kip Area B= P= 0.0 kip
Area C= 136 P= 2.9 kip Area C= 136 P= 2.9 kip
Area D= 120 P= 0.0 kip Area D= P= 0.0 kip

Area Total= 301 P (total)= 3.6 kip Area Total= 160 P (total)= 3.6 kip

P = 3.6 kip P = 3.6 kip
Pmin  = 3.7 kip Pmin  = 2.6 kip
Pdesign (0.6W)= 2.2 kip (Eq. 16-15) Pgov   = 3.6 kip

Pdesign (0.6W)= 4.4 kip (Eq. 16-15)

Lateral Analysis - Wind

Lateral Wind Analysis designed in 
accordance with IBC 2018 1609 & 

ASCE 7-16 Chapter 28, Loads 
reduced by 0.6 per Eq. 16-15

<= Governs<= Governs

<= Governs

Notice: Front to Back (F-B) is Y 
direction and Right to Left (R-L) 
is X direction.

<= Governs
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Shearwall Key Plans
Roof Diaphragm (Main Floor Walls)1

1 1 Key plans provided are intended to show location and orientation of shearwalls used in the analysis but do not show exact locations of holdowns.  
Holdowns are located at the ends of each wall and are shown on the foundation plan in the contract documents.  Uplift values and holdown designations 
are provided in the lateral calculations on sheet 24.
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Shearwall Design
Story and Line Loading 

Floor Level Dir. Line # VTOTAL 
(kips)

%TRIBUTARY 

Projected Area
VLINE (kips) R VTOTAL 

(kips)
%TRIBUTARY 

Area
VLINE (kips)

Roof X A 1.60 50.00 0.80 6.5 3.05 50.00 1.53
Roof X B 1.60 50.00 0.80 6.5 3.05 50.00 1.53
Roof Y 1 2.21 50.00 1.11 6.5 3.05 50.00 1.53
Roof Y 2 2.21 50.00 1.11 6.5 3.05 50.00 1.53

Lateral Analysis - Line Distribution 

Line Identification Wind Seismic
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Wall Shear Requirements

Multiple CS14 Straps used to attach to Beam
(1) CS14 1300 LBS
(2) CS14 2600 LBS
(3) CS14 3900 LBS

 max = 1.3 Floor Depth Under 14"? Yes
Wind Seismic

Wall Lwall Hwall LoadD LoadD Holdown Wood Nail SW Shearwall
Line Identification # (ft) (ft) (plf) (plf) Holdowntype Location Wall #abov e Used Used Thick. Design Holdown Required
Roof - X Dir.  - Line A 1 10.50 ft 8.00 150.00 150 Floor-to-Floor HF 8d 7/16in SW1 Use CS16x28 plus flr 

depth w/30-8d 

Roof - X Dir.  - Line B 2 6.50 ft 8.00 150.00 150 Floor-to-Floor HF 8d 7/16in SW2 Use CS16x28 plus flr 
depth w/30-8d 

Roof - Y Dir.  - Line 1 3 7.00 ft 8.00 130.00 130 Floor-to-Floor HF 8d 7/16in SW2 Use CS16x28 plus flr 
depth w/30-8d 

Roof - Y Dir.  - Line 2 4 3.25 ft 8.50 75.00 75 Floor-to-Floor HF 8d 7/16in SW3 Use MST37 w/20-16d 

Roof - Y Dir.  - Line 2 5 3.25 ft 8.50 75.00 75 Floor-to-Floor HF 8d 7/16in SW3 Use MST37 w/20-16d 

v wind v seis H:W v wind v seis Shearwall
# Lwall (ft) plf plf factor (v wind /1.4) (v seis   H:w) Type Wind Seismic 

1 10.50 76 145 NO 1.00 54 189 SW1 136 514 Use CS16x28 plus flr 
depth w/30-8d 

1.53 kip 50 1.0

2 6.50 123 235 NO 1.00 88 305 SW2 690 1477 Use CS16x28 plus flr 
depth w/30-8d 

1.53 kip 50 1.3

3 7.00 158 218 NO 1.00 113 284 SW2 991 1370 Use CS16x28 plus flr 
depth w/30-8d 

1.53 kip 50 1.3

4 3.25 170 235 YES 1.31 122 399 SW3 1374 1896 Use MST37 w/20-16d 0.76 kip 25 1.0

5 3.25 170 235 YES 1.31 122 399 SW3 1374 1896 Use MST37 w/20-16d 0.76 kip 25 1.0

Holdown Required
Tensionmax (lbs)  Story 

Shear

Wall 
Shear 
Load

Holdown Force
Unit Shear (plf)

Unmodified Use to Compare with 
Shearwall Table

7/16in Framing at 16in o.c. or Framing 
at 24in o.c. (Sheathing long axis 

horizontal)

Modified 
seismic 

shear for 
Height:Widt
h Per IBC

Tension forces are not 
modified for height:width

Redundancy
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Seismic Check on Beams
Beam check for Seismic and Wind Loads at Hold Down Straps 
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