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STRUCTURAL CODE REVIEW

Client: BCS Design

Project Address: 504 NE Chipman Rd

City Contact Info

City: Lee's Summit

State: MO

Website: https://cityofls.net/

Building Code

Code: IBC

Edition: 2018

Design Criteria

Roof: 

Roof Live Load (psf): 20

Ground Snow (psf): 20

Wind:

Wind Speed (MPH): 109

Seismic: 

0.2 sec Spectral Accel (Ss): 0.100

1.0 sec Spectral Accel (S1): 0.068

Frost Depth (in): 36

Additional Info

Are Calc Submittals Reqd?: Yes

Comments / Special items:

Project: 
Project No: 

Engineer: 
Date: 

Checked by: 
Date: 

Summit Point Apartments
2120

EJS
11/12/2021

CRG
12/15/2021

12
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Total:

Use:

Total:

Use:

Total:

Use:

Total:

Use:

Total:

Use:

a: Includes weight of MEP, ceiling, roofing, misc.

12

12 for 2x6 Single Wall

Insulation 1

22.5

25 for Floors

Component Wt.[psf]

2x6 Framing 6

5

Component Wt.[psf]

2x10
a

10

3/4" of Gypcrete 7.5

17.5

20 for Floors

Dead Loads

Component Wt.[psf]

Roof Truss System
a

30

Typ Roof:

30

30 for Roof

Component Wt.[psf]

Insulation 1.5

Brick Veneer

Cultured Stone Veneer Wall:

25 for 2x6 Single Wall

Typical Interior Wall:

Commodity Lumber Floor:

24" Truss Floor:

12

25

Component Wt.[psf]

2x6 Framing 6

(2) 5/8" Gyp Sheathing 5.5

24" Floor Truss
a

15

3/4" of Gypcrete 7.5

(2) 5/8" Gyp Sheathing

Project: 
Project No: 

Engineer: 
Date: 

Checked by: 
Date: 

Summit Point Apartments
21202

EJS
11/12/2021

CRG
12/15/2021
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Roof: 20 psf

Residential: 40 psf

Ground Level Slab: 100 psf

Stairs: 100 psf

Lobbies: 100 psf

Mechanical Zone: 25 psf

Live Loads
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STAND SEI

8234 Robinson

Overland Park, KS 66204

Project

Summit Point Apartnments

Job Ref.

21202

Section

Snow Load

Sheet no./rev.

 1

Calc. by

EJS

Date

1/18/2022

Chk'd by

CRG

Date

1/19/2022

App'd by Date

SNOW LOADING

In accordance with ASCE7-16

Tedds calculation version 1.0.10

Building details

Roof type; Hip and gable

Width of roof (left on elevation); b1 = 37.00 ft

Width of roof (right on elevation); b2 = 37.00 ft

Slope of roof (left on elevation); α1 = 18.43 deg

Slope of roof (right on elevation); α2 = 18.43 deg

Ground snow load

Ground snow load (Figure 7.2-1); pg = 20.00 lb/ft2

Density of snow; γ = min(0.13 × pg / 1ft + 14lb/ft3, 30lb/ft3) = 16.60 lb/ft3

Terrain typeSect. 26.7; B

Exposure condition (Table 7.3-1); Partially exposed

Exposure factor (Table 7.3-1); Ce = 1.00 

Thermal condition (Table 7.3-2); Structures kept just above freezing

Thermal factor (Table 7.3-2); Ct = 1.10 

Importance category (Table 1.5-1); II

Importance factor (Table 1.5-2); Is = 1.00 

Flat roof snow load (Sect 7.3); pf = 0.7 × Ce × Ct × Is × pg = 15.40 lb/ft2

Cold roof slope factor (Ct > 1.0)

Roof surface type; Non slippery

Ventilation; Ventilated

Thermal resistance (R-value); R = 30.00;oF h ft2 / Btu

Roof slope factor - left Fig 7.4-1b (solid line); Cs_l = 1.00 

Roof slope factor - right Fig 7.4-1b (solid line); Cs_r = 1.00 

Hip and gable roof loads

Balanced sloped snow load - left (Cl.7.4); ps_l = Cs_l × pf = 15.40 lb/ft2

Balanced sloped snow load - right (Cl.7.4); ps_r = Cs_r × pf = 15.40 lb/ft2

Slope of left roof; Sl = 1 / tan(α1) = 3.00 

Slope of right roof; Sr = 1 / tan(α2) = 3.00 

Unbalanced load - left roof windward; ps_lw = 0.3 × ps_l = 4.62 lb/ft2

Unbalanced load - right roof leeward; ps_rl = ps_r = 15.40 lb/ft2

Length eaves to ridge for drift height; lu_ww_l = b1 = 37.00 ft

Drift height; hdr_r =  √(Is) × (0.43 × (max(lu_ww_l, 20 ft) × 1ft2)1/3 × (pg / 1 lb/ft2 + 10)1/4 - 1.5 

× 1ft) = 1.85 ft

Rectangular surcharge to part leeward side; ps_rl_sur = hdr_r × γ / √(Sr) = 17.76 lb/ft2

Length of rectangular surcharge; lu_rl_sur = min(8 / 3 × hdr_r × √(Sr), b2) = 8.56 ft

Unbalanced load - left roof leeward; ps_ll = ps_l = 15.40 lb/ft2

Unbalanced load - right roof windward; ps_rw = 0.3 × ps_r = 4.62 lb/ft2

Length eaves to ridge for drift height; lu_ww_r = b2 = 37.00 ft

Summit Point Apartments Structural Calcs by Stand-SEI
Proj. #21202

Feb 07, 2022     Page 6 of 118



STAND SEI

8234 Robinson

Overland Park, KS 66204

Project

Summit Point Apartnments

Job Ref.

21202
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Snow Load
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Date
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Drift height; hdr_l = √(Is) × (0.43 × (max(lu_ww_r, 20 ft) × 1ft2)1/3 × (pg / 1 lb/ft2 + 10)1/4 - 1.5 × 

1ft) = 1.85 ft

Rectangular surcharge to part leeward side; ps_ll_sur = hdr_l × γ / √(Sl) = 17.76 lb/ft2

Length of rectangular surcharge; lu_ll_sur = min(8 / 3 × hdr_l × √(Sl), b1) = 8.56 ft

Roof elevation

37' 37'

18.4 0 18.4 0

4.6 psf15.4 psf
17.8 psf

8' 6.7"

Unbalanced load

4.6 psf 15.4 psf
17.8 psf

8' 6.7"

Unbalanced load

Balanced load
15.4 psf15.4 psf

 

Drift calculations

Balanced snow load height; hb = max(ps_l, ps_r) / γ = 0.93 ft

Length of upper roof; lu = 89.00 ft

Length of lower roof; ll = 88.00 ft

Height diff between uppper and lower roofs; hdiff = 4.00 ft

Height from balance load to top of upper roof; hc = hdiff - hb = 3.07 ft

Drift height leeward drift; hd_l = min(√(Is) × (0.43 × (max(20 ft, lu) × 1ft2)1/3 × (pg / 1lb/ft2 + 10)1/4 - 

1.5ft),0.6 × ll) = 2.99 ft

Drift height windward drift; hd_w = 0.75 × √(Is) × (0.43 × (max(20 ft, ll) × 1ft2)1/3 × (pg / 1lb/ft2 + 10)1/4 - 

1.5ft) = 2.23 ft

Maximum lw/ww drift height; hd_max = max(hd_w, hd_l) = 2.99 ft

Drift height; hd = min(hd_max, hc) = 2.99 ft

Drift width; Wd = min(4 × hd_max, 8 × hc) = 11.97 ft

Drift surcharge load; pd = hd × γ = 49.69 lb/ft2
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STAND SEI

8234 Robinson

Overland Park, KS 66204

Project

Summit Point Apartnments

Job Ref.

21202
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Sheet no./rev.
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Calc. by

EJS

Date

1/18/2022

Chk'd by

CRG

Date

1/19/2022

App'd by Date

11' 11.7"

65.1 psf

15.4 psf

Elevation on snow drift  
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STAND SEI

8234 Robinson

Overland Park, KS 66204

Project

Summit Point Apartments - Phase II

Job Ref.

21202

Section

Wind Load

Sheet no./rev.

 1

Calc. by

EJS

Date

1/27/2022

Chk'd by

MJE

Date App'd by Date

WIND LOAD - ASCE 7-16

In accordance with ASCE7-16

Using the directional design method

Tedds calculation version 2.1.09

175 ft

7
9
 f
t

Plan

79 ft

4
3
.2

 f
t

Elevation  

Building data

Type of roof; Gable

Length of building; b = 175.00 ft

Width of building; d = 79.00 ft

Height to eaves; H = 30.00 ft

Pitch of roof; α0 = 18.5 deg

Mean height; h = 36.61 ft

General wind load requirements

Basic wind speed; V = 115.0 mph

Risk category; II

Velocity pressure exponent coef (Table 26.6-1); Kd = 0.85

Ground elevation above sea level; zgl = 900 ft

Ground elevation factor; Ke = exp(-0.0000362 × zgl/1ft) = 0.97

Exposure category (cl 26.7.3); C

Enclosure classification (cl.26.12); Enclosed buildings

Internal pressure coef +ve (Table 26.13-1); GCpi_p = 0.18

Internal pressure coef –ve (Table 26.13-1); GCpi_n = -0.18

Gust effect factor; Gf = 0.85

Minimum design wind loading (cl.27.4.7); pmin_r = 8 lb/ft2

Topography

Topography factor not significant; Kzt = 1.0

Velocity pressure equation; q = 0.00256 × Kz × Kzt × Kd × V2 × 1psf/mph2;

Velocity pressures table

z (ft) Kz (Table 26.10-1) qz (psf)

15.00 0.85 23.68

20.00 0.90 25.07

30.00 0.98 27.30

36.61 1.02 28.40
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STAND SEI

8234 Robinson

Overland Park, KS 66204

Project

Summit Point Apartments - Phase II

Job Ref.

21202

Section

Wind Load

Sheet no./rev.

 2

Calc. by

EJS

Date

1/27/2022

Chk'd by

MJE

Date App'd by Date

z (ft) Kz (Table 26.10-1) qz (psf)

43.22 1.06 29.42

Peak velocity pressure for internal pressure

Peak velocity pressure – internal (as roof press.); qi = 28.40 psf

Pressures and forces

Net pressure; p = q × Gf × Cpe - qi × GCpi;

Net force; Fw = p × Aref;

Roof load case 1 - Wind 0, GCpi 0.18, -cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref

(ft2)

Net force
Fw

(kips)

A (-ve) 36.61 -0.47 28.40 -16.48 7289.18 -120.14

B (-ve) 36.61 -0.57 28.40 -18.87 7289.18 -137.57

Total vertical net force; Fw,v = -244.40 kips

Total horizontal net force; Fw,h = 5.53 kips

Walls load case 1 - Wind 0, GCpi 0.18, -cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref

(ft2)

Net force
Fw

(kips)

A1 15.00 0.80 23.68 10.99 2625.00 28.84

A2 20.00 0.80 25.07 11.93 875.00 10.44

A3 30.00 0.80 27.30 13.45 1750.00 23.54

B 36.61 -0.50 28.40 -17.18 5250.00 -90.21

C 36.61 -0.70 28.40 -22.01 2892.05 -63.66

D 36.61 -0.70 28.40 -22.01 2892.05 -63.66

Overall loading

Projected vertical plan area of wall; Avert_w_0 = b × H = 5250.00 ft2

Projected vertical area of roof; Avert_r_0 = b × d/2 × tan(α0) = 2312.89 ft2

Minimum overall horizontal loading; Fw,total_min = pmin_w × Avert_w_0 + pmin_r × Avert_r_0 = 102.50 kips

Leeward net force; Fl = Fw,wB = -90.2 kips

Windward net force; Fw = Fw,wA_1 + Fw,wA_2 + Fw,wA_3 = 62.8 kips

Overall horizontal loading; Fw,total = max(Fw - Fl + Fw,h, Fw,total_min) = 158.6 kips

Roof load case 2 - Wind 0, GCpi -0.18, -0cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref

(ft2)

Net force
Fw

(kips)

A (+ve) 36.61 -0.03 28.40 4.49 7289.18 32.76

B (+ve) 36.61 -0.57 28.40 -8.65 7289.18 -63.04

Total vertical net force; Fw,v = -28.71 kips

Total horizontal net force; Fw,h = 30.40 kips
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Walls load case 2 - Wind 0, GCpi -0.18, -0cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref

(ft2)

Net force
Fw

(kips)

A1 15.00 0.80 23.68 21.21 2625.00 55.68

A2 20.00 0.80 25.07 22.16 875.00 19.39

A3 30.00 0.80 27.30 23.68 1750.00 41.43

B 36.61 -0.50 28.40 -6.96 5250.00 -36.53

C 36.61 -0.70 28.40 -11.79 2892.05 -34.09

D 36.61 -0.70 28.40 -11.79 2892.05 -34.09

Overall loading

Projected vertical plan area of wall; Avert_w_0 = b × H = 5250.00 ft2

Projected vertical area of roof; Avert_r_0 = b × d/2 × tan(α0) = 2312.89 ft2

Minimum overall horizontal loading; Fw,total_min = pmin_w × Avert_w_0 + pmin_r × Avert_r_0 = 102.50 kips

Leeward net force; Fl = Fw,wB = -36.5 kips

Windward net force; Fw = Fw,wA_1 + Fw,wA_2 + Fw,wA_3 = 116.5 kips

Overall horizontal loading; Fw,total = max(Fw - Fl + Fw,h, Fw,total_min) = 183.4 kips

Roof load case 3 - Wind 90, GCpi 0.18, -cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref

(ft2)

Net force
Fw

(kips)

A (-ve) 36.61 -0.90 28.40 -26.84 1524.82 -40.93

B (-ve) 36.61 -0.90 28.40 -26.84 1524.82 -40.93

C (-ve) 36.61 -0.50 28.40 -17.18 3049.65 -52.40

D (-ve) 36.61 -0.30 28.40 -12.36 8479.06 -104.76

Total vertical net force; Fw,v = -226.67 kips

Total horizontal net force; Fw,h = 0.00 kips

Walls load case 3 - Wind 90, GCpi 0.18, -cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref

(ft2)

Net force
Fw

(kips)

A1 15.00 0.80 23.68 10.99 1185.00 13.02

A2 30.00 0.80 27.30 13.45 1185.00 15.94

A3 43.22 0.80 29.42 14.89 522.19 7.78

B 36.61 -0.29 28.40 -12.10 2892.05 -34.98

C 36.61 -0.70 28.40 -22.01 5250.00 -115.56

D 36.61 -0.70 28.40 -22.01 5250.00 -115.56

Overall loading

Projected vertical plan area of wall; Avert_w_90 = d × H + d2 × tan(α0) / 4 = 2892.05 ft2

Projected vertical area of roof; Avert_r_90 = 0.00 ft2

Minimum overall horizontal loading; Fw,total_min = pmin_w × Avert_w_90 + pmin_r × Avert_r_90 = 46.27 kips
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Leeward net force; Fl = Fw,wB = -35.0 kips

Windward net force; Fw = Fw,wA_1 + Fw,wA_2 + Fw,wA_3 = 36.7 kips

Overall horizontal loading; Fw,total = max(Fw - Fl + Fw,h, Fw,total_min) = 71.7 kips

Roof load case 4 - Wind 90, GCpi -0.18, +cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref

(ft2)

Net force
Fw

(kips)

A (+ve) 36.61 -0.18 28.40 0.77 1524.82 1.17

B (+ve) 36.61 -0.18 28.40 0.77 1524.82 1.17

C (+ve) 36.61 -0.18 28.40 0.77 3049.65 2.34

D (+ve) 36.61 -0.18 28.40 0.77 8479.06 6.50

Total vertical net force; Fw,v = 10.60 kips

Total horizontal net force; Fw,h = 0.00 kips

Walls load case 4 - Wind 90, GCpi -0.18, +cpe

Zone
Ref. 

height
(ft)

Ext pressure 
coefficient cpe

Peak velocity 
pressure qp

(psf)

Net pressure
p

(psf)

Area
Aref

(ft2)

Net force
Fw

(kips)

A1 15.00 0.80 23.68 21.21 1185.00 25.14

A2 30.00 0.80 27.30 23.68 1185.00 28.06

A3 43.22 0.80 29.42 25.12 522.19 13.12

B 36.61 -0.29 28.40 -1.87 2892.05 -5.41

C 36.61 -0.70 28.40 -11.79 5250.00 -61.88

D 36.61 -0.70 28.40 -11.79 5250.00 -61.88

Overall loading

Projected vertical plan area of wall; Avert_w_90 = d × H + d2 × tan(α0) / 4 = 2892.05 ft2

Projected vertical area of roof; Avert_r_90 = 0.00 ft2

Minimum overall horizontal loading; Fw,total_min = pmin_w × Avert_w_90 + pmin_r × Avert_r_90 = 46.27 kips

Leeward net force; Fl = Fw,wB = -5.4 kips

Windward net force; Fw = Fw,wA_1 + Fw,wA_2 + Fw,wA_3 = 66.3 kips

Overall horizontal loading; Fw,total = max(Fw - Fl + Fw,h, Fw,total_min) = 71.7 kips
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 5
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EJS

Date

1/27/2022

Chk'd by

MJE

Date App'd by Date
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1/27/2022

Chk'd by
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STAND SEI

8234 Robinson

Overland Park, KS 66204

Project

Summit Point Apartments

Job Ref.

21202

Section

Wind Loading - C&C

Sheet no./rev.

 1

Calc. by

EJS

Date

2/1/2022

Chk'd by

CRG

Date

1/19/2022

App'd by Date

WIND LOADING - C&C (ASCE 7-16)

In accordance with ASCE7-16

Using the components and cladding design method

Tedds calculation version 2.1.09

180 ft

7
5
 f
t

Plan

75 ft

4
5
.8

 f
t

Elevation  

Building data

Type of roof; Gable

Length of building; b = 180.00 ft

Width of building; d = 75.00 ft

Height to eaves; H = 33.25 ft

Pitch of roof; α0 = 18.4 deg

Mean height; h = 39.50 ft

General wind load requirements

Basic wind speed; V = 115.0 mph

Risk category; II

Velocity pressure exponent coef (Table 26.6-1); Kd = 0.85

Ground elevation above sea level; zgl = 0 ft

Ground elevation factor; Ke = exp(-0.0000362 × zgl/1ft) = 1.00

Exposure category (cl 26.7.3); B

Enclosure classification (cl.26.12); Enclosed buildings

Internal pressure coef +ve (Table 26.13-1); GCpi_p = 0.18

Internal pressure coef –ve (Table 26.13-1); GCpi_n = -0.18

Gust effect factor; Gf = 0.85

Topography

Topography factor not significant; Kzt = 1.0

Velocity pressure

Velocity pressure coefficient (Table 26.10-1); Kz = 0.76

Velocity pressure; qh = 0.00256 × Kz × Kzt × Kd × Ke × V2 × 1psf/mph2 = 21.8 psf

Peak velocity pressure for internal pressure

Peak velocity pressure – internal (as roof press.); qi = 21.78 psf

Equations used in tables

Net pressure; p = qh × [GCp - GCpi];

Summit Point Apartments Structural Calcs by Stand-SEI
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STAND SEI
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Overland Park, KS 66204

Project

Summit Point Apartments
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21202
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Wind Loading - C&C

Sheet no./rev.

 2

Calc. by
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2/1/2022

Chk'd by
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1/19/2022

App'd by Date

Components and cladding pressures - Wall (Table 30.3-1)

Component Zone Length
(ft)

Width
(ft)

Eff. area
(ft2)

+GCp -GCp Pres (+ve)
(psf)

Pres (-ve)
(psf)

Girt 4 25.0 3.0 208.3 0.77 -0.87 20.6 -22.8

Girt 5 25.0 3.0 208.3 0.77 -0.93 20.6 -24.3

Wall panel 4 6.7 3.0 20.0 0.95 -1.05 24.5 -26.7

Wall panel 5 6.7 3.0 20.0 0.95 -1.29 24.5 -32.1

Fastner 4 6.7 1.0 14.8 0.97 -1.07 25.0 -27.2

Fastner 5 6.7 1.0 14.8 0.97 -1.34 25.0 -33.1

<10 sf 4 5.0 2.0 10.0 1.00 -1.10 25.7 -27.9

<10 sf 5 5.0 2.0 10.0 1.00 -1.40 25.7 -34.4

>500 sf 4 25.0 20.0 500.0 0.70 -0.80 19.2 -21.3

>500 sf 5 25.0 20.0 500.0 0.70 -0.80 19.2 -21.3

5 54

7
.5

 f
t

165 ft

7
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 f
t

3
3

.3
 f

t

Elevation of side wall

5 54

7
.5

 f
t

60 ft

7
.5

 f
t

Elevation of gable wall

 

Components and cladding pressures - Roof (Figure 30.3-2B)

Component Zone Length
(ft)

Width
(ft)

Eff. area
(ft2)

+GCp -GCp Pres (+ve)
(psf)

Pres (-ve)
(psf)

<=2 sf 1 - - 2.0 0.70 -2.00 19.2 -47.5

20 sf 1 - - 20.0 0.46 -2.00 14.0 # -47.5

50 sf 1 - - 50.0 0.37 -1.15 12.0 # -28.9

>100 sf 1 - - 100.1 0.30 -0.50 10.5 # -14.8 #

<=2 sf 2e - - 2.0 0.70 -2.00 19.2 -47.5

20 sf 2e - - 20.0 0.46 -2.00 14.0 # -47.5

Summit Point Apartments Structural Calcs by Stand-SEI
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STAND SEI

8234 Robinson

Overland Park, KS 66204
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Summit Point Apartments
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Sheet no./rev.
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1/19/2022
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Component Zone Length
(ft)

Width
(ft)

Eff. area
(ft2)

+GCp -GCp Pres (+ve)
(psf)

Pres (-ve)
(psf)

50 sf 2e - - 50.0 0.37 -1.15 12.0 # -28.9

>100 sf 2e - - 100.1 0.30 -0.50 10.5 # -14.8 #

<=2 sf 2n - - 2.0 0.70 -3.00 19.2 -69.3

10 sf 2n - - 10.0 0.54 -3.00 15.6 # -69.3

100 sf 2n - - 100.0 0.30 -1.57 10.5 # -38.1

>250 sf 2n - - 250.1 0.30 -1.00 10.5 # -25.7

<=2 sf 2r - - 2.0 0.70 -3.00 19.2 -69.3

10 sf 2r - - 10.0 0.54 -3.00 15.6 # -69.3

100 sf 2r - - 100.0 0.30 -1.57 10.5 # -38.1

>250 sf 2r - - 250.1 0.30 -1.00 10.5 # -25.7

<=2 sf 3e - - 2.0 0.70 -3.00 19.2 -69.3

10 sf 3e - - 10.0 0.54 -3.00 15.6 # -69.3

100 sf 3e - - 100.0 0.30 -1.57 10.5 # -38.1

>250 sf 3e - - 250.1 0.30 -1.00 10.5 # -25.7

<=2 sf 3r - - 2.0 0.70 -3.60 19.2 -82.3

10 sf 3r - - 10.0 0.54 -3.60 15.6 # -82.3

50 sf 3r - - 50.0 0.37 -2.34 12.0 # -54.9

>100 sf 3r - - 100.1 0.30 -1.80 10.5 # -43.1

# The final net design wind pressure, including all permitted reductions, used in the design shall not be less than 16psf acting 

in either direction

1

1

2e

2e

2r

2r

2n

2n

2n

2n

3e

3e

3e

3e

3r

3r

3r

3r

7
.5

 f
t

165 ft

7
.5

 f
t

7
.5

 f
t

165 ft 7
.5

 f
t

7.5 ft

2
2

.5
 f

t

7.5 ft

7.5 ft

2
2
.5

 f
t

7.5 ft

Plan on roof  

Summit Point Apartments Structural Calcs by Stand-SEI
Proj. #21202

Feb 07, 2022     Page 18 of 118



�������������	�
� 
���������������������

������������������������ ���!�"��#��$��% ��&'(���)'(�'* �!&+���'	��(	�*����#��&)���,-����$���.�/���##0��1�$$��/���2�	��	'/��31
 ���

�������������������

456789:;<=>7?6@A><

BCC75DDE )���,-����$���.����##0��1�$$�����2�	��	'��31


F>>7CA<6@5DE '(���)'(�'��+���'	��(	�

GH5I6@A><E �����J�

KA?5D@6?LE ����+��+�������	����	''M

N6O67C:KPL5E 1#��$��

Q5=575<85:R>8S?5<@E 
1-T+�	

QADU:F6@5V>7PE WW

4A@5:FH6DDE X

YFGQ:N>7AO><@6H:Q5DL><D5:4L58@7S? R5DAV<:N>7AO><@6H:Q5DL><D5:4L58@7S?

Z6DA8:[676?5@57D

\6?5 ]6HS5 R5D87AL@A><

11 ��� �-.�!������$������̂�#����&����_

1� ���	( �-.�!������$������̂�#����&����_

1�1 ���	 1��#+$���J�#����#���� ����# #�������̀� �#

1�� ���	� 1��#+$���J�#����#���� ����# #�������̀� �#

1X1 ����	 ,�$#�����#��$����#��!��̀� �#���������1


1X� ����� ,�$#�����#��$����#��!��̀� �#���������1


aBCCA@A><6H:;<=>7?6@A><

\6?5 ]6HS5 R5D87AL@A><

1X b 1#��$����#��!�����#!���

c� ��	 1��#��$� �J��������J�������������

c̀ ��� 1��#��$� �J��������J�������������

.1 ����T �#JJ���#����J����d�̂����_

.� ��(T	 �#JJ���#����J����d�̂����_

ef
 ����T �-f��#�d�!���������# #������

cef
 ��	 1��#��$� �J��������J���������ef


ef
� ���T) 1��#�$���J�#���#�d�!���������# #������

�� �� ���!+�#�����������������#�����̂�_

1�.� ��� e������ ���������d+���!#�#��!������$������̂����_

ghiijkl

mnopqrstsutosnqqpqvtoswtrtsxyzy{s|pp}~n

� � � 	 ( �� �� [57A>C:�D�

����

���)

����

���)

46�V�

� � � 	 ( �� �� [57A>C:�D�

����

����

����

���	

���(

����

46�V�

Summit Point Apartments Structural Calcs by Stand-SEI
Proj. #21202

Feb 07, 2022     Page 19 of 118



�������������	�
� 
���������������������

������������������������ ���!�"��#��$��% ��&'(���)'(�'* �!&+���'	��(	�*����#��&)���,-����$���.�/���##0��1�$$��/���2�	��	'/��31
 ���

1�3� ����( 4�����#�����5��$+���������#���� ����# #�������6�/�������� �����5

#7�##����#����)���#���8

1�9 ��) 4�����#���#�#�$�����������# #�������:� �#�6����8

1�.� ���	( ;������ ���������<+���!#�#��!������$������6����8

1�3� ���=( 4�����#�����5��$+���������#���� ����# #�������6�/�������� �����5

#7�##����#����)���#���8

1�9 ��	 4�����#���#�#�$�����������# #�������:� �#�6����8

;>
� ��) 4�����#���#�#�$�����������# #�������:� �#�6;>
8

?@ABCADEFGDBHIJHKLGAJB@ACABMNBON?BCAPFAKGBLIQBDGLGABRCBFRKLFBLSAIJSAIGDBGRBG@ABTLFEADBRCBLIQBJAFHIALGHRIBFHIADBSLJABJECHIUBG@ABVEHFJHIUBKRJABLJRWGHRIBWCRKADDXBYDACD

D@REFJBKRIPHCSBLIQBREGWEGBRVGLHIAJBPCRSBG@HDBGRRFBZHG@BG@ABFRKLFB[EG@RCHGQB\LTHIUB]ECHDJHKGHRIBVAPRCABWCRKAAJHIUBZHG@BJADHUIX

_̂̀abc_def

������� �������#����:��#�������#�3�1��>#� �!��� �1��:#��1#��$���9#��!��g#��1#�:��#��

g�� #���#���5��$��������#�#��#����������h#����#�����# �#:#������#�����#����
����������������������������������������$#�����#�������� ������� ���� ����5�������������������#

$��#��� ���#�#��#�������#��#��������� �������#���#������# �#�������5���������#��5������ ��������h���������$�#�#���#7�$������������:#��5���������5���������������������� �������

��� ����� �������#�!��##���������#�� ��#��#�����5#������ ���
����#���������#����������#���#��5��������5��$�������#� ��#���#�������i��!$#����5��������$�#�#������5#������ ��

��:��!�#7�#��#��#�����<��h #�!#������#�5�# ���5��������#������������������#�5�����#�����������5����#��#j���#���5���������5#������ ��������#���#���!�������� ���!���#��#�� ����5

��#��#��������:��#����������h#����#��3�#����5���#���5��$������5��$������h#����#�����$#��  � ���� ����������!�5��$��������#��3�#��5���#���������5������h#����#���#�������$� �

�����:� ������#�!�:#����!���� ���!����#�����#���#������� #�5������ ���!����#������:� ��������#���#�������5�����#���� ���!����#��#�����#����� ������#� ��!����#� �������������#

�#�����

Summit Point Apartments Structural Calcs by Stand-SEI
Proj. #21202

Feb 07, 2022     Page 20 of 118



STAND SEI

8234 Robinson

Overland Park, KS 66204
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Summit Point Apartments

Job Ref.

21202

Section

Seismic Loads

Sheet no./rev.

 1

Calc. by

EJS

Date

2/1/2022

Chk'd by

CRG

Date

1/19/2022

App'd by Date

SUMMIT POINT APARTMENTS - SEISMIC LOADS

In accordance with ASCE 7-16

Tedds calculation version 3.1.03

Site parameters

Site class; D

Mapped acceleration parameters (Section 11.4.2)

at short period; SS = 0.1

at 1 sec period; S1 = 0.068

Site coefficientat short period (Table 11.4-1); Fa = 1.600

at 1 sec period (Table 11.4-2); Fv = 2.400

Spectral response acceleration parameters

at short period (Eq. 11.4-1); SMS = Fa × SS = 0.160

at 1 sec period (Eq. 11.4-2); SM1 = Fv × S1 = 0.163

Design spectral acceleration parameters (Sect 11.4.4)

at short period (Eq. 11.4-3); SDS =  2 / 3 × SMS = 0.107

at 1 sec period (Eq. 11.4-4); SD1 = 2 / 3 × SM1 = 0.109

Seismic design category

Occupancy category (Table 1-1); II

Seismic design category based on short period response acceleration (Table 11.6-1)

A

Seismic design category based on 1 sec period response acceleration (Table 11.6-2)

B

Seismic design category; B

Approximate fundamental period

Height above base to highest level of building; hn = 31.25 ft

From Table 12.8-2:

Structure type; All other systems

Building period parameter Ct; Ct = 0.02

Building period parameter x; x = 0.75

Approximate fundamental period (Eq 12.8-7); Ta = Ct × (hn)x × 1sec / (1ft)x= 0.264 sec

Building fundamental period (Sect 12.8.2); T = Ta = 0.264 sec

Long-period transition period; TL = 12 sec

Seismic response coefficient

Seismic force-resisting system (Table 12.2-1); A. Bearing_Wall_Systems

15. Light-frame (wood) walls sheathed with wood structural panels

Response modification factor (Table 12.2-1); R = 6.5

Seismic importance factor (Table 1.5-2); Ie = 1.000

Seismic response coefficient (Sect 12.8.1.1)

Calculated (Eq 12.8-2); Cs_calc = SDS / (R / Ie) = 0.0164

Maximum (Eq 12.8-3); Cs_max = SD1 / ((T / 1 sec) × (R / Ie)) = 0.0633
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Minimum (Eq.12.8-5); Cs_min = max(0.044 × SDS × Ie,0.01) = 0.0100

Seismic response coefficient; Cs = 0.0164

Seismic base shear (Sect 12.8.1)

Effective seismic weight of the structure; W = 1900.0 kips

Seismic response coefficient; Cs = 0.0164

Seismic base shear (Eq 12.8-1); V = Cs × W = 31.2 kips

;

Summit Point Apartments Structural Calcs by Stand-SEI
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Seismic Weight

Roof: 30 psf x 90’ x 75’ x 1.1 x 2 sides = 446 kips

Floors: 25 psf x 90’ x 75’ x 2 floors x 2 sides = 675 kips

Exterior Walls: (2 x 90’ + 75’) x 32’ x 25 psf x 2 sides = 408 kips

Interior Walls: (2 x 80’ + 2 x 50’ + 4 x 40’ + 6 x 25’) x 9’ x 3 levels x 12 psf x 2 sides = 370 kips

Total = 1900 kips



Member Description:

Input: Allowable Bearing 2500 psf

Level Elev [ft] Trib [ft] DL [psf] LL [psf] RLL [psf] SL [psf]
LLR 

Factor

Roof 19 30 0 20 20 1

3rd Wall 9 N/A 12 N/A N/A N/A 1

3rd 1 25 40 0 0 1

2nd Wall 9 N/A 12 N/A N/A N/A 1

2nd 1 25 40 0 0 1

1st Wall 9 N/A 20 N/A N/A N/A 1

Output:

Level DL [klf] LL [klf] RLL [klf] SL [klf]
ASD-1

a 

[klf]

ASD-2
b 

[klf]

ASD-3
c 

[klf]

ASD-4
d 

[klf]

Roof 0.57 0 0.38 0.38 0.57 0.57 0.95 0.86

3rd 0.13 0.04 0 0 0.13 0.17 0.13 0.16

2nd 0.13 0.04 0 0 0.13 0.17 0.13 0.16

Wall 0.18 0 0 0 0.18 0.18 0.18 0.18

Total: 1.02 1.10 1.40 1.36

a: ASD-1: 1.0DL 1.40

b: ASD-2: 1.0DL + 1.0LL Min calc width 6.70 in

c: ASD-3: 1.0DL + (1.0RLL or 1.0SL) Width Used: 18 in

d: ASD-4: 1.0DL + 0.75LL + 0.75(RLL or SL)

Foundation Loads

BW-1 (also applies to BW-3 at E-W Double Wall)

Design Load [klf]:

Project: 
Project No: 

Engineer: 
Date: 

Checked by: 
Date: 

Summit Point
21202

EJS
10/26/2021

CRG
01/19/2022

2/1/2022

Foundations and Stud Bearing Walls.xlsm Page 1 / 3Summit Point Apartments Structural Calcs by Stand-SEI
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Member Description:

Input: 2500 psf

Level Elev [ft] Trib [ft] DL [psf] LL [psf] RLL [psf] SL [psf]
LLR 

Factor

Roof 0 30 0 20 20 1

3rd Wall 9 N/A 12 N/A N/A N/A 1

3rd 25 25 40 0 0 1

2nd Wall 9 N/A 12 N/A N/A N/A 1

2nd 25 25 40 0 0 1

1st Wall 9 N/A 20 N/A N/A N/A 1

Output:

Level DL [klf] LL [klf] RLL [klf] SL [klf]
ASD-1

a 

[klf]

ASD-2
b 

[klf]

ASD-3
c 

[klf]

ASD-4
d 

[klf]

Roof 0.00 0 0.00 0 0.00 0.00 0.00 0.00

3rd 0.73 1.00 0 0 0.73 1.73 0.73 1.48

2nd 0.73 1.00 0 0 0.73 1.73 0.73 1.48

FDN 0.18 0 0 0 0.18 0.18 0.18 0.18

Total: 1.65 3.65 1.65 3.15

a: ASD-1: 1.0DL 3.65

b: ASD-2: 1.0DL + 1.0LL Min calc width 17.50 in

c: ASD-3: 1.0DL + (1.0RLL or 1.0SL) Width Used: 18 in

d: ASD-4: 1.0DL + 0.75LL + 0.75(RLL or SL)

Foundation Loads

BW-2 (Interior Wall within Unit)

Design Load [klf]:
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Member Description:

Input: 2500 psf

Level Elev [ft] Trib [ft] DL [psf] LL [psf] RLL [psf] SL [psf]
LLR 

Factor

Roof 0 30 0 20 20 1

3rd Wall 15 N/A 12 N/A N/A N/A 1

3rd 7 25 40 0 0 1

2nd Wall 9 N/A 12 N/A N/A N/A 1

2nd 7 25 40 0 0 1

1st Wall 9 N/A 20 N/A N/A N/A 1

Output:

Level DL [klf] LL [klf] RLL [klf] SL [klf]
ASD-1

a 

[klf]

ASD-2
b 

[klf]

ASD-3
c 

[klf]

ASD-4
d 

[klf]

Roof 0 0 0.00 0 0.00 0.00 0.00 0.00

3rd 0.355 0.28 0 0 0.36 0.64 0.36 0.57

2nd 0.283 0.28 0 0 0.28 0.56 0.28 0.49

FDN 0.18 0 0 0 0.18 0.18 0.18 0.18

Total: 0.82 1.38 0.82 1.24

a: ASD-1: 1.0DL 1.38

b: ASD-2: 1.0DL + 1.0LL Min calc width 6.61 in

c: ASD-3: 1.0DL + (1.0RLL or 1.0SL) Width Used: 18 in

d: ASD-4: 1.0DL + 0.75LL + 0.75(RLL or SL)

Foundation Loads

Design Load [klf]:

BW-3 @ N-S Double Wall (also applies to BW-2 at Exterior Wall

Project: 
Project No: 

Engineer: 
Date: 

Checked by: 
Date: 

Summit Point
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10/26/2021
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01/19/2022
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Project: 
Project No: 

Engineer: 
Date: 
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Date: 

Summit Point

20421

EJS
11/05/2021

CRG
01/19/2022

Summit Point Apartments Structural Calcs by Stand-SEI
Proj. #21202

Feb 07, 2022     Page 26 of 118



�����������	

�������������������������������� !"#$��!"%�&"�%#��'$(�$))%�$(��$&� *&+�','-�.
���,���/0������

1234567869:;<=>�&#���#���?@@"�$(

!�AA�"�B@�$"�.>#%"A)$"C

�����

FGHIJKILIMINOIP

�#�&��#"�@$C�>)%�.�����0���


@#���@AR�$#"�@$C�SC)����.!�'�Q���

TU�UV���6�W�VX�����

Y��UV����7V�ZUV��U[ 3����1U[�	��\��]U[
�� �

�̂��_[�[�3U����	[

� ���C̀�
,@
C̀a.��@b#R�)�!@����)#%�$( c

c
���
����

�������
�� �� c ����

?�)d�%) c ��/�

!e)#% c

f#��)Cg

�����0�

���

!@���B#CC�h)�-)C�C"#$&)�*a@%�!����$(+

���
���

c

6�iVU�[U[�j�[Uk����W�����	���k�l
.��@b��B%)CC�%)��$&%)#C)�>)%�a@@"�@a�b��"e c C̀a
be)$�a@@"�$(��C�b��)%�"e#$ c a"�

c

.�"@�#�&�?@@"�$(��)�(e"�#C�E
 m)C

k̂n][�Uk�̂���o�j�U�pU�V��	�7VU[[]VU C̀ac �� �

be)$�R#C)�a@@"�$(��C�R)�@b a"

>&a

�$&%)#C)��)#%�$(��=�?@@"�$(��)�(e"
c >&a

q�$��rh)%"�%$�$(�!#a)"=�?#&"@%
c

���

6�iVU�[U[�j�[Uk����W�����	�1UZ�l��Q �
c

!@��s�@$&%)")�?%�&"�@$��@)aa�
'&����@$&%)")�'�#C"�&�q@����C

q�$��!����$(�!#a)"=�?#&"@%
c

c

���

-)a)%)$&)�E)>"e�R)�@b�!�%a#&) a"
c.��@b��B%)CC�%)��$&%)#C)�>)%�a@@"�@a��)>"e C̀a

c

c

c

�@$&%)")�E)$C�"=

c

q�$�.��@b�t�<)A>�-)�$a�

C̀�au&����@$&%)")��0��#=�C"%)$("e
a=���-)R#%�m�)�� C̀�

q�$�!"))��t��)$��$(�-)�$a�

1�XU�[���[

?@@"�$(����"e �� �a"c

�#���&)$")%�@aaC)"
a%@A�&)$")%�@a�a@@"�$( ��$

c

c

�#���<e�&̀$)CC 0���$

?@@"�$(�<e�&̀$)CC �����$c

-)R#%��)$")%��$)�"@�'�()�@a��@$&%)")���

c �$#"��@""@A�@a�a@@"�$( ���

5U��W�Vi��	



�#%C�#�@$(�v�v�.d�C

-)�$a@%&�$(��#%�!�w)

c

�

�@a��#%C��$���x����"e

c

�
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Location:

General Input:

25.1 psf 2

0 psf 0.6 <== Convert to ASD method forces

20 ft

48 ft

Height 

[ft]
Stud Height [ft]

Trib 

Height 

[ft]

ASD 

Line 

Load 

[plf]

ASD 

Applied 

Point 

Load [k]

Level 

Shear 

ASD [k]

Wall 

Shear 

ASD 

[klf]

T / C per 

level [k]
Sheathing Fasteners Blocked

Parapet 44 n/a 0 0 0 n/a n/a n/a - - -

Roof 44 9 11 165.66 3.31 3.31 0.069 0.76 15/32" OSB 10d @ 6"/12" No

3rd 33 9 11 165.66 3.31 6.63 0.138 2.28 15/32" OSB 10d @ 6"/12" No

2nd 22 9 11 165.66 3.31 9.94 0.207 4.56 15/32" OSB 10d @ 6"/12" No

1st 11 n/a n/a n/a n/a n/a n/a n/a - - -

Overturning Moment Check for RISA: Strap/Hold-down

Wall Count: 1 5.522 kip 3rd 0.76 kip MSTC52

Length: 48 ft 5.522 kip 2nd 1.52 kip MSTC52

Moment: 218.7 k-ft 5.522 kip 1st 2.28 kip HDU5-SDS2.5

Hold-Down 4.56 k 

SW-A 

MWFRS WL: Truss Depth [ft]:

Parapet WL: Load Factor:

Trib Width:

Length:

Project: 
Project No: 

Engineer: 
Date: 

Checked by: 
Date: 

Summit Point Apartments
21202

EJS
11/12/2021

CRG
12/15/2021
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Detail Report: WP3 Enveloped Results

Input Data:

Code:

Design Method:

Height (ft):

Length (ft):

Wall Material:

Panel Schedule:

Sel. Shear Panel:

Optimize HD:

HD Manufacturer:

AWC NDS-18: ASD

Perforated

11

48

Spruce-Pine-fir No.2

AWC 2015 OSB

RS_15/32_8d@6 | 16

Yes

SIMPSON

Wall Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

Max H/W Ratio:

K:

Max Opening Ht:

Open/Wall Ht. Ratio:

Full Ht. Sheathed:

% Full Ht. Sheathed:

Wall Capacity Adj. Factor (2w/
h):

Aspect Ratio Factor:

Gov. H/W Ratio Factor:

Shear Cap. Adj Factor (Co):

Total Area of Openings (Ao):

Sheathing Area Ratio (r):

2-2X6

2X6

2X6

2-2X6

0.229

1

5

0.455

24

50

0.727

1

1.4

1

84 ft2

0.731

Material Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

E:

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

1400

Fb (ksi):

Fv (ksi):

Fc (ksi):

Specific Gravity:

Density (k/ft³):

0.875

0.135

1.15

0.42

0.035

Ft (ksi): 0.45

* All values per 2015 NDS Supplement Table 4A 
(Reference Design Values for Visually Graded Dimension 
Lumber)

Design Summary: Enveloped Results

Limit State Gov. LC Required Available Unity Check Result

Wood Wall Summary PASS

Whole Wall (Shear)

Total Shear 1 (W) 3.06 k
Max Unit Shear 1 (W) 0.148 k/ft

ShearPanel
RS_15/32_8d@6 1 (W) 0.364 k/ft 0.26 k/ft 0.441 PASS

RISA-3D Version 19 [ SW-A.r3d ] Page 1
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Model Name

:
:
:
:

Stand Structural Engineering
EJS
21202
Summit Point Apartments

Checked By : __________

1/27/2022
3:55:33 PM

Summit Point Apartments Structural Calcs by Stand-SEI
Proj. #21202

Feb 07, 2022     Page 42 of 118



Chord Straps / Hold Downs

Strap / Hold Down Manufacturer : Simpson Chord Straps

MSTC28_16_SPF/HF_Nail 4 (W) 1.159 k 1.33 k 0.872 PASS

Chords

2-2X6 (Tension) 4 (W) -1.159 k 15.444 k 0.075 PASS

2-2X6 (Compression) 1 (W) 1.666 k 11.657 k 0.143 PASS

Studs

2X6 0 (W) 0 k 0 k 0.000 PASS

Deflection Results

Total (Max) Gov. LC Elastic HD Shear Shear Stiffness

Adjustment Factor (SSAF)

0.128 1 0.003 in 0 in 0.125 in 1

Code Check:

Limit State Required Available Unity Check Result

Shear Panel Design 0.148 k/ft 0.335 k/ft 0.441 PASS

Shear Panel: RS_15/32_8d@6

Panel Grade RS

Panel Thickness 0.469in

Number Sides One

Over Gyp. Board No

Nail Size 8d

NOTE: AWC NDS-18 defines a 8d nail as being 2.5" x 0.131" common, or 2.5" x 0.113" galvanized box

Required Penetration 1.375 in

Required Spacing 6 in

Specific Gravity Adjustment Factor = [1-(0.5-G)] 0.92

Shear Capacity 0.26 k/ft

Reduced Shear Capacity (SGAF) 0.239 k/ft

Adjusted Capacity 0.335 k/ft

Chord Design 1.666 k 11.657 k 0.143 PASS

Gov Compression LC = 1

Compression Analysis 1.666 k 11.657 k 0.143 PASS

Gov Tension LC = 4

Tension Analysis 1.159 k 15.444 k 0.075 PASS

Stud Design NOTE: Stud design performed only for load combinations which do not contain seismic or wind load

Chord Strap Design 1.159 k 1.33 k 0.872 PASS

Selected Chord Strap / Hold Down: MSTC28_16_SPF/HF_Nail

Governing Load Combination = 4

Clear Span 16 in

Fasteners (16) 0.148 x 3 1/4 in

End Length 0 in

Req'd Chord Mat'l SPF/HF

Base Cap (C D=1) 0.831 k

C D Factor 1.6

Adjusted Capacity 1.33 k

RISA-3D Version 19 [ SW-A.r3d ] Page 2
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Cross Section Detailing

RS_15/32_8d@6

Chord Force = -1.159-kips (LC4)(T) Chord Force = 1.666-kips (LC1)(C)

Strap Force = 1.159-kips (LC4) Strap Force = 1.159-kips (LC4)

RISA-3D Version 19 [ SW-A.r3d ] Page 3
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Opening Design H1

Criteria:

Code:

Design Method:

AWC NDS-18:ASD

Perforated

Geometry:

Opening Ht:

Opening Width:

h/w Ratio:

5 ft

6 ft

0.833

Material Properties:

Header Material:

Header Size:

SPF

2-2x10                          

Sill Material:

Sill Size:

SPF

2X6

Opening Design H2

Criteria:

Code:

Design Method:

AWC NDS-18:ASD

Perforated

Geometry:

Opening Ht:

Opening Width:

h/w Ratio:

5 ft

6 ft

0.833

Material Properties:

Header Material:

Header Size:

SPF

2-2x10                          

Sill Material:

Sill Size:

SPF

2X6

RISA-3D Version 19 [ SW-A.r3d ] Page 4
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Opening Design H3

Criteria:

Code:

Design Method:

AWC NDS-18:ASD

Perforated

Geometry:

Opening Ht:

Opening Width:

h/w Ratio:

2 ft

6 ft

0.333

Material Properties:

Header Material:

Header Size:

SPF

2-2x10                          

Sill Material:

Sill Size:

SPF

2X6

Opening Design H4

Criteria:

Code:

Design Method:

AWC NDS-18:ASD

Perforated

Geometry:

Opening Ht:

Opening Width:

h/w Ratio:

2 ft

6 ft

0.333

Material Properties:

Header Material:

Header Size:

SPF

2-2x10                          

Sill Material:

Sill Size:

SPF

2X6
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Company
Designer
Job Number
Model Name

:
:
:
:

Stand Structural Engineering
EJS
21202
Summit Point Apartments

Checked By : __________

1/27/2022
3:55:34 PM

Summit Point Apartments Structural Calcs by Stand-SEI
Proj. #21202

Feb 07, 2022     Page 46 of 118



Detail Report: WP4 Enveloped Results

Input Data:

Code:

Design Method:

Height (ft):

Length (ft):

Wall Material:

Panel Schedule:

Sel. Shear Panel:

Optimize HD:

HD Manufacturer:

AWC NDS-18: ASD

Perforated

11

48

Spruce-Pine-fir No.2

AWC 2015 OSB

RS_15/32_8d@6 | 16

Yes

SIMPSON

Wall Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

Max H/W Ratio:

K:

Max Opening Ht:

Open/Wall Ht. Ratio:

Full Ht. Sheathed:

% Full Ht. Sheathed:

Wall Capacity Adj. Factor (2w/
h):

Aspect Ratio Factor:

Gov. H/W Ratio Factor:

Shear Cap. Adj Factor (Co):

Total Area of Openings (Ao):

Sheathing Area Ratio (r):

2-2X6

2X6

2X6

2-2X6

0.229

1

5

0.455

24

50

0.727

1

1.4

1

84 ft2

0.731

Material Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

E:

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

1400

Fb (ksi):

Fv (ksi):

Fc (ksi):

Specific Gravity:

Density (k/ft³):

0.875

0.135

1.15

0.42

0.035

Ft (ksi): 0.45

* All values per 2015 NDS Supplement Table 4A 
(Reference Design Values for Visually Graded Dimension 
Lumber)

Design Summary: Enveloped Results

Limit State Gov. LC Required Available Unity Check Result

Wood Wall Summary PASS

Whole Wall (Shear)

Total Shear 1 (W) 6.12 k
Max Unit Shear 1 (W) 0.295 k/ft

ShearPanel
RS_15/32_8d@6 1 (W) 0.364 k/ft 0.26 k/ft 0.882 PASS
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Detail Report: WP5 Enveloped Results

Input Data:

Code:

Design Method:

Height (ft):

Length (ft):

Wall Material:

Panel Schedule:

Sel. Shear Panel:

Optimize HD:

HD Manufacturer:

HD Eccentricity:

AWC NDS-18: ASD

Perforated

11

48

Spruce-Pine-fir No.2

AWC 2015 OSB

RS_15/32_8d@4 | 16

Yes

SIMPSON

0

Wall Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

Max H/W Ratio:

K:

Max Opening Ht:

Open/Wall Ht. Ratio:

Full Ht. Sheathed:

% Full Ht. Sheathed:

Wall Capacity Adj. Factor (2w/
h):

Aspect Ratio Factor:

Gov. H/W Ratio Factor:

Shear Cap. Adj Factor (Co):

Total Area of Openings (Ao):

Sheathing Area Ratio (r):

2-2X6

2X6

2X6

2-2X6

0.229

1

5

0.455

24

50

0.727

1

1.4

1

84 ft2

0.731

Material Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

E:

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

1400

Fb (ksi):

Fv (ksi):

Fc (ksi):

Specific Gravity:

Density (k/ft³):

0.875

0.135

1.15

0.42

0.035

Ft (ksi): 0.45

* All values per 2015 NDS Supplement Table 4A 
(Reference Design Values for Visually Graded Dimension 
Lumber)

Design Summary: Enveloped Results

Limit State Gov. LC Required Available Unity Check Result

Wood Wall Summary PASS

Whole Wall (Shear)

Total Shear 1 (W) 9.18 k
Max Unit Shear 1 (W) 0.443 k/ft

ShearPanel
RS_15/32_8d@4 1 (W) 0.532 k/ft 0.38 k/ft 0.905 PASS
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Location:

General Input:

25.1 psf 2

0 psf 0.6 <== Convert to ASD method forces

25 ft

24 ft

Height 

[ft]
Stud Height [ft]

Trib 

Height 

[ft]

ASD 

Line 

Load 

[plf]

ASD 

Applied 

Point 

Load [k]

Level 

Shear 

ASD [k]

Wall 

Shear 

ASD 

[klf]

T / C per 

level [k]
Sheathing Fasteners Blocked

Parapet 44 n/a 0 0 0 n/a n/a n/a - - -

Roof 44 9 11 165.66 4.14 4.14 0.173 1.90 15/32" OSB 10d @ 6"/12" No

3rd 33 9 11 165.66 4.14 8.28 0.345 5.69 15/32" OSB 10d @ 6"/12" No

2nd 22 9 11 165.66 4.14 12.42 0.518 11.39 15/32" OSB 10d @ 6"/12" No

1st 11 n/a n/a n/a n/a n/a n/a n/a - - -

Overturning Moment Check for RISA: Strap/Hold-down

Wall Count: 2 3.45125 kip 3rd 1.90 kip MSTC52

Length: 24 ft 3.45125 kip 2nd 3.80 kip MSTC52

Moment: 136.7 k-ft 3.45125 kip 1st 5.69 kip HDU5-SDS2.5

Hold-Down 5.69 k 

Length:

Trib Width:

SW-B

MWFRS WL: Truss Depth [ft]:

Parapet WL: Load Factor:

Project: 
Project No: 

Engineer: 
Date: 

Checked by: 
Date: 
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Detail Report: WP3 Enveloped Results

Input Data:

Code:

Design Method:

Height (ft):

Length (ft):

Wall Material:

Panel Schedule:

Sel. Shear Panel:

AWC NDS-18: ASD

Segmented

11

26.5

Spruce-Pine-fir No.2

AWC 2015 OSB

S1_15/32_10d@6

Wall Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

Max H/W Ratio:

K:

2-2X6

2X6

2X6

2-2X6

0.42

1

Material Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

E:

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

1400

Fb (ksi):

Fv (ksi):

Fc (ksi):

Specific Gravity:

Density (k/ft³):

0.875

0.135

1.15

0.42

0.035

Ft (ksi): 0.45

* All values per 2015 NDS Supplement Table 4A 
(Reference Design Values for Visually Graded Dimension 
Lumber)

Design Summary: Enveloped Results

Limit State Gov. LC Required Available Unity Check Result

Controlling region PASS

Controlling region R1

ShearPanel
S1_15/32_10d@6 1 (W) 0.043 k/ft 0.045 k/ft 0.098 PASS

Chord Straps / Hold Downs
Strap / Hold Down Manufacturer : Simpson HoldDowns

HDU2-SDS2.5_SPF-HF 4 (W) 0.159 k 2.215 k 0.072 PASS

Chords
2-2X6 (Tension) 4 (W) 0.159 k 15.444 k 0.010 PASS
2-2X6 (Compression) 1 (W) 0.523 k 11.657 k 0.045 PASS

Studs
No gravity-only LC solved.
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Deflection Results

Maximum Region

Deflection ( )in

Gov. LC Finite element

Deflection ( )in

Shear Stiffness

Adjustment Factor (SSAF)

0.022(R1) 1 (W) 0.04 1

Region Design

Shear UC Strap / Hold-Down UC Chord UC Stud UC Result

R1 (In-Plane) 0.098 0.072 0.045 N/C PASS

Envelope Diagrams

Min: 1.183e-14 at 11 ft

kips

P

Max: 1.048 at 0 ft

Axial Diagram

Min: -1.14 at 0 ft

kips

V

Max: -1.14 at 5.5 ft

Shear Diagram

Min: 0.00057 at 11 ft

kip-ft

M

Max: 12.539 at 0 ft

Moment Diagram

Region Criteria

Code:

Design Method:

Wall Material:

Panel Schedule:

Optimize Strap:

Strap Manuf:

AWC NDS-18:ASD

Segmented

SPF

AWC 2015 OSB

Yes

SIMPSON

Region Materials
Wall Studs:

Stud Size:

Chord Material:

Chord Size:

Top Plate & Sill:

Top Plate Size:

Sill Plate Size:

SPF

2X6

SPF

2-2X6

SPF

2-2X6

2X6

Region Geometry
Total Heigth (ft):

Total Length (ft):

Region H/W:

Wind ASIF:

Capacity Adj. (2w/h):

Aspect Ratio:

Gov. H/W Capacity:

Stud Spacing (in):

K:

11

26.5

0.42

1.4

1.00

1.00

1.40

16

1.0

Code Check:

Limit State Required Available Unity Check Result

Shear Panel Design 0.043 k/ft 0.313 k/ft 0.098 PASS

Shear Panel: S1_15/32_10d@6

Panel Grade St-I

Panel Thickness 0.469in

Number Sides One

Over Gyp. Board No

Nail Size 10d

NOTE: AWC NDS-18 defines a 10d nail as being 3" x 0.148" common, or 3" x 0.122" galvanized box
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Required Penetration 1.5 in

Required Spacing 6 in

Specific Gravity Adjustment Factor = [1-(0.5-G)] 0.92

Shear Capacity 0.34 k/ft

Reduced Shear Capacity (SGAF) 0.313 k/ft

Adjusted Capacity 0.438 k/ft

Chord Design 0.523 k 11.657 k 0.045 PASS

Gov Compression LC = 1

Compression Analysis 0.523 k 11.657 k 0.045 PASS

Gov Tension LC = 4

Tension Analysis 0.159 k 15.444 k 0.01 PASS

Stud Design No gravity-only LC solved.

Hold Down Design 0.159 k 2.215 k 0.072 PASS

Selected Chord Strap / Hold Down: HDU2-SDS2.5_SPF-HF

Governing Load Combination = 4

Clear Span 3

Fastener Size 0

Required chord Mat Hem Fir

Base Cap (C D=1) 1.384 k

C D Factor 1.6

Adjusted Capacity 2.215 k

Deflection

Flexure Compression 0.0007483 in

Shear Compression 0.022 in

HD Elongation 0 in

Total Deflection 0.022 in

Cross Section Detailing
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S1_15/32_10d@6

16-in

Chord Force = -0.159-k (LC4)(T) Chord Force = 0.523-k (LC1)(C)

HD Force = 0.159-k (LC4) HD Force = 0.159-k (LC4)
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Detail Report: WP4 Enveloped Results

Input Data:

Code:

Design Method:

Height (ft):

Length (ft):

Wall Material:

Panel Schedule:

Sel. Shear Panel:

AWC NDS-18: ASD

Segmented

11

26.5

Spruce-Pine-fir No.2

AWC 2015 OSB

S1_15/32_10d@6

Wall Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

Max H/W Ratio:

K:

2-2X6

2X6

2X6

2-2X6

0.42

1

Material Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

E:

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

1400

Fb (ksi):

Fv (ksi):

Fc (ksi):

Specific Gravity:

Density (k/ft³):

0.875

0.135

1.15

0.42

0.035

Ft (ksi): 0.45

* All values per 2015 NDS Supplement Table 4A 
(Reference Design Values for Visually Graded Dimension 
Lumber)

Design Summary: Enveloped Results

Limit State Gov. LC Required Available Unity Check Result

Controlling region PASS

Controlling region R1

ShearPanel
S1_15/32_10d@6 1 (W) 0.129 k/ft 0.332 k/ft 0.295 PASS

Chord Straps / Hold Downs
Strap / Hold Down Manufacturer :

Not Req'd NC NC

Chords
2-2X6 4 (W) 0.000 PASS
2-2X6 (Compression) 1 (W) 3.872 k 11.657 k 0.332 PASS

Studs
No gravity-only LC solved.
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Detail Report: WP2 Enveloped Results

Input Data:

Code:

Design Method:

Height (ft):

Length (ft):

Wall Material:

Panel Schedule:

Sel. Shear Panel:

AWC NDS-18: ASD

Segmented

11

26.5

Spruce-Pine-fir No.2

AWC 2015 OSB

S1_15/32_10d@6

Wall Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

Max H/W Ratio:

K:

2-2X6

2X6

2X6

2-2X6

0.42

1

Material Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

E:

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

1400

Fb (ksi):

Fv (ksi):

Fc (ksi):

Specific Gravity:

Density (k/ft³):

0.875

0.135

1.15

0.42

0.035

Ft (ksi): 0.45

* All values per 2015 NDS Supplement Table 4A 
(Reference Design Values for Visually Graded Dimension 
Lumber)

Design Summary: Enveloped Results

Limit State Gov. LC Required Available Unity Check Result

Controlling region PASS

Controlling region R1

ShearPanel
S1_15/32_10d@6 1 (W) 0.086 k/ft 0.168 k/ft 0.196 PASS

Chord Straps / Hold Downs
Strap / Hold Down Manufacturer :

Not Req'd NC NC

Chords
2-2X6 4 (W) 0.000 PASS
2-2X6 (Compression) 1 (W) 1.961 k 11.657 k 0.168 PASS

Studs
No gravity-only LC solved.
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Detail Report: WP5 Enveloped Results

Input Data:

Code:

Design Method:

Height (ft):

Length (ft):

Wall Material:

Panel Schedule:

Sel. Shear Panel:

Optimize HD:

HD Manufacturer:

HD Eccentricity:

AWC NDS-18: ASD

Perforated

11

48

Spruce-Pine-fir No.2

AWC 2015 OSB

RS_15/32_8d@4 | 16

Yes

SIMPSON

0

Wall Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

Max H/W Ratio:

K:

Max Opening Ht:

Open/Wall Ht. Ratio:

Full Ht. Sheathed:

% Full Ht. Sheathed:

Wall Capacity Adj. Factor (2w/
h):

Aspect Ratio Factor:

Gov. H/W Ratio Factor:

Shear Cap. Adj Factor (Co):

Total Area of Openings (Ao):

Sheathing Area Ratio (r):

2-2X6

2X6

2X6

2-2X6

0.229

1

5

0.455

24

50

0.727

1

1.4

1

84 ft2

0.731

Material Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

E:

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

1400

Fb (ksi):

Fv (ksi):

Fc (ksi):

Specific Gravity:

Density (k/ft³):

0.875

0.135

1.15

0.42

0.035

Ft (ksi): 0.45

* All values per 2015 NDS Supplement Table 4A 
(Reference Design Values for Visually Graded Dimension 
Lumber)

Design Summary: Enveloped Results

Limit State Gov. LC Required Available Unity Check Result

Wood Wall Summary PASS

Whole Wall (Shear)
Total Shear 1 (W) 9.18 k

Max Unit Shear 1 (W) 0.443 k/ft

ShearPanel
RS_15/32_8d@4 1 (W) 0.532 k/ft 0.38 k/ft 0.905 PASS
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Chord Straps / Hold Downs
Strap / Hold Down Manufacturer : Simpson HoldDowns

HDU5-SDS2.5_SPF-HF 4 (W) 4.03 k 4.34 k 0.929 PASS

Chords
2-2X6 (Tension) 4 (W) -4.03 k 15.444 k 0.261 PASS
2-2X6 (Compression) 1 (W) 10.258 k 11.657 k 0.880 PASS

Studs
2X6 0 (W) 0 k 0 k 0.000 PASS

Deflection Results

Total (Max) Gov. LC Elastic HD Shear Shear Stiffness
Adjustment Factor (SSAF)

0.316 1 0.009 in 0.051 in 0.256 in 1

Code Check:

Limit State Required Available Unity Check Result

Shear Panel Design 0.443 k/ft 0.489 k/ft 0.905 PASS

Shear Panel: RS_15/32_8d@4

Panel Grade RS

Panel Thickness 0.469in

Number Sides One

Over Gyp. Board No

Nail Size 8d

NOTE: AWC NDS-18 defines a 8d nail as being 2.5" x 0.131" common, or 2.5" x 0.113" galvanized box

Required Penetration 1.375 in

Required Spacing 4 in

Specific Gravity Adjustment Factor = [1-(0.5-G)] 0.92

Shear Capacity 0.38 k/ft

Reduced Shear Capacity (SGAF) 0.35 k/ft

Adjusted Capacity 0.489 k/ft

Chord Design 10.258 k 11.657 k 0.88 PASS

Gov Compression LC = 1

Compression Analysis 10.258 k 11.657 k 0.88 PASS

Gov Tension LC = 4

Tension Analysis 4.03 k 15.444 k 0.261 PASS

Stud Design NOTE: Stud design performed only for load combinations which do not contain seismic or wind load

Hold Down Design 4.03 k 4.34 k 0.929 PASS

Selected Chord Strap / Hold Down: HDU5-SDS2.5_SPF-HF

Governing Load Combination = 4

AB Diameter 0.5 in

Fastener Size 16d

Number of Fasteners (8)

Raised? No

Req'd Chord Mat'l Hem Fir

Req'd Chord Thick 3 in

Base Cap (C D=1) 2.712 k

C D Factor 1.6

Adjusted Capacity 4.34 k
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Cross Section Detailing

RS_15/32_8d@4
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Location:

General Input:

25.1 psf 2

0 psf 0.6 <== Convert to ASD method forces

5 ft <-- Actually 20 ft, but shared by four walls

13 ft

Height 

[ft]
Stud Height [ft]

Trib 

Height 

[ft]

ASD 

Line 

Load 

[plf]

ASD 

Applied 

Point 

Load [k]

Level 

Shear 

ASD [k]

Wall 

Shear 

ASD 

[klf]

T / C per 

level [k]
Sheathing Fasteners Blocked

Parapet 44 n/a 0 0 0 n/a n/a n/a - - -

Roof 44 9 5.5 82.83 0.41 0.41 0.032 0.35 15/32" OSB 10d @ 6"/12" No

3rd 33 9 11 165.66 0.83 1.24 0.096 1.40 15/32" OSB 10d @ 4"/12" No

2nd 22 9 11 165.66 0.83 2.07 0.159 3.15 15/32" OSB 10d @ 4"/12" No

1st 11 n/a n/a n/a n/a n/a n/a n/a - - -

Overturning Moment Check for RISA: Strap

Wall Count: 1 0.69 kip 3rd 0.35 kip (2) MSTC28

Length: 13 ft 1.3805 kip 2nd 1.05 kip (2) MSTC28

Moment: 41.0 k-ft 1.3805 kip 1.75 kip HDU7-SDS2.5

Hold-Down 3.15 k 

Length:

Trib Width:

SW-C

MWFRS WL: Truss Depth [ft]:

Parapet WL: Load Factor:

Project: 
Project No: 

Engineer: 
Date: 

Checked by: 
Date: 
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Detail Report: WP3 Enveloped Results

Input Data:

Code:

Design Method:

Height (ft):

Length (ft):

Wall Material:

Panel Schedule:

Sel. Shear Panel:

Optimize HD:

HD Manufacturer:

AWC NDS-18: ASD

Perforated

11

13

Spruce-Pine-fir No.2

AWC 2015 OSB

S1_15/32_10d@6 | 16

Yes

SIMPSON

Wall Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

Max H/W Ratio:

K:

Max Opening Ht:

Open/Wall Ht. Ratio:

Full Ht. Sheathed:

% Full Ht. Sheathed:

Wall Capacity Adj. Factor (2w/
h):

Aspect Ratio Factor:

Gov. H/W Ratio Factor:

Shear Cap. Adj Factor (Co):

Total Area of Openings (Ao):

Sheathing Area Ratio (r):

2-2X6

2X6

2X6

2-2X6

0.846

1

5

0.455

6

46.154

1

1

1.4

0.836

35 ft2

0.653

Material Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

E:

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

1400

Fb (ksi):

Fv (ksi):

Fc (ksi):

Specific Gravity:

Density (k/ft³):

0.875

0.135

1.15

0.42

0.035

Ft (ksi): 0.45

* All values per 2015 NDS Supplement Table 4A 
(Reference Design Values for Visually Graded Dimension 
Lumber)

Design Summary: Enveloped Results

Limit State Gov. LC Required Available Unity Check Result

Wood Wall Summary PASS

Whole Wall (Shear)

Total Shear 1 (W) 0.378 k
Max Unit Shear 1 (W) 0.075 k/ft

ShearPanel
S1_15/32_10d@6 1 (W) 0.476 k/ft 0.34 k/ft 0.172 PASS
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Chord Straps / Hold Downs

Strap / Hold Down Manufacturer :

Straps Not Required.

Chords

2-2X6 (Compression) 2 (W) 0.638 k 11.657 k 0.000 PASS

2-2X6 (Compression) 1 (W) 1.505 k 11.657 k 0.129 PASS

Studs

2X6 0 (W) 0 k 0 k 0.000 PASS

Deflection Results

Total (Max) Gov. LC Elastic HD Shear Shear Stiffness

Adjustment Factor (SSAF)

0.043 1 0.006 in 0 in 0.038 in 1

Code Check:

Limit State Required Available Unity Check Result

Shear Panel Design 0.075 k/ft 0.438 k/ft 0.172 PASS

Shear Panel: S1_15/32_10d@6

Panel Grade St-I

Panel Thickness 0.469in

Number Sides One

Over Gyp. Board No

Nail Size 10d

NOTE: AWC NDS-18 defines a 10d nail as being 3" x 0.148" common, or 3" x 0.122" galvanized box

Required Penetration 1.5 in

Required Spacing 6 in

Specific Gravity Adjustment Factor = [1-(0.5-G)] 0.92

Shear Capacity 0.34 k/ft

Reduced Shear Capacity (SGAF) 0.313 k/ft

Adjusted Capacity 0.438 k/ft

Chord Design 1.505 k 11.657 k 0.129 PASS

Gov Compression LC = 1

Compression Analysis 1.505 k 11.657 k 0.129 PASS

Gov Tension LC = N/A

Tension Analysis 0 k 15.444 k 0 PASS

Stud Design NOTE: Stud design performed only for load combinations which do not contain seismic or wind load

Chord Strap Design Straps are not required
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Cross Section Detailing

S1_15/32_10d@6

Chord Force = 0.638-kips (LC2)(C) Chord Force = 1.505-kips (LC1)(C)
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Opening Design H3

Criteria:

Code:

Design Method:

AWC NDS-18:ASD

Perforated

Geometry:

Opening Ht:

Opening Width:

h/w Ratio:

5 ft

7 ft

0.714

Material Properties:

Header Material:

Header Size:

SPF

2-2X8                           

Sill Material:

Sill Size:

SPF

2X6
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Detail Report: WP2 Enveloped Results

Input Data:

Code:

Design Method:

Height (ft):

Length (ft):

Wall Material:

Panel Schedule:

Sel. Shear Panel:

Optimize HD:

HD Manufacturer:

AWC NDS-18: ASD

Perforated

11

13

Spruce-Pine-fir No.2

AWC 2015 OSB

S1_15/32_10d@6 | 16

Yes

SIMPSON

Wall Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

Max H/W Ratio:

K:

Max Opening Ht:

Open/Wall Ht. Ratio:

Full Ht. Sheathed:

% Full Ht. Sheathed:

Wall Capacity Adj. Factor (2w/
h):

Aspect Ratio Factor:

Gov. H/W Ratio Factor:

Shear Cap. Adj Factor (Co):

Total Area of Openings (Ao):

Sheathing Area Ratio (r):

2-2X6

2X6

2X6

2-2X6

0.846

1

5

0.455

6

46.154

1

1

1.4

0.836

35 ft2

0.653

Material Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

E:

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

1400

Fb (ksi):

Fv (ksi):

Fc (ksi):

Specific Gravity:

Density (k/ft³):

0.875

0.135

1.15

0.42

0.035

Ft (ksi): 0.45

* All values per 2015 NDS Supplement Table 4A 
(Reference Design Values for Visually Graded Dimension 
Lumber)

Design Summary: Enveloped Results

Limit State Gov. LC Required Available Unity Check Result

Wood Wall Summary PASS

Whole Wall (Shear)

Total Shear 1 (W) 1.14 k
Max Unit Shear 1 (W) 0.227 k/ft

ShearPanel
S1_15/32_10d@6 1 (W) 0.476 k/ft 0.34 k/ft 0.519 PASS
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Chord Straps / Hold Downs

Strap / Hold Down Manufacturer : Simpson Chord Straps

MSTC28_18_SPF/HF_Nail 4 (W) 0.972 k 0.995 k 0.977 PASS

Chords

2-2X6 (Tension) 4 (W) -0.972 k 15.444 k 0.063 PASS

2-2X6 (Compression) 1 (W) 4.042 k 11.657 k 0.347 PASS

Studs

2X6 0 (W) 0 k 0 k 0.000 PASS

Deflection Results

Total (Max) Gov. LC Elastic HD Shear Shear Stiffness

Adjustment Factor (SSAF)

0.131 1 0.017 in 0 in 0.114 in 1

Code Check:

Limit State Required Available Unity Check Result

Shear Panel Design 0.227 k/ft 0.438 k/ft 0.519 PASS

Shear Panel: S1_15/32_10d@6

Panel Grade St-I

Panel Thickness 0.469in

Number Sides One

Over Gyp. Board No

Nail Size 10d

NOTE: AWC NDS-18 defines a 10d nail as being 3" x 0.148" common, or 3" x 0.122" galvanized box

Required Penetration 1.5 in

Required Spacing 6 in

Specific Gravity Adjustment Factor = [1-(0.5-G)] 0.92

Shear Capacity 0.34 k/ft

Reduced Shear Capacity (SGAF) 0.313 k/ft

Adjusted Capacity 0.438 k/ft

Chord Design 4.042 k 11.657 k 0.347 PASS

Gov Compression LC = 1

Compression Analysis 4.042 k 11.657 k 0.347 PASS

Gov Tension LC = 4

Tension Analysis 0.972 k 15.444 k 0.063 PASS

Stud Design NOTE: Stud design performed only for load combinations which do not contain seismic or wind load

Chord Strap Design 0.972 k 0.995 k 0.977 PASS

Selected Chord Strap / Hold Down: MSTC28_18_SPF/HF_Nail

Governing Load Combination = 4

Clear Span 18 in

Fasteners (12) 0.148 x 3 1/4 in

End Length 0 in

Req'd Chord Mat'l SPF/HF

Base Cap (C D=1) 0.622 k

C D Factor 1.6

Adjusted Capacity 0.995 k
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Cross Section Detailing

S1_15/32_10d@6

Chord Force = -0.972-kips (LC4)(T) Chord Force = 4.042-kips (LC1)(C)

Strap Force = 0.972-kips (LC4) Strap Force = 0.972-kips (LC4)
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Opening Design H3

Criteria:

Code:

Design Method:

AWC NDS-18:ASD

Perforated

Geometry:

Opening Ht:

Opening Width:

h/w Ratio:

5 ft

7 ft

0.714

Material Properties:

Header Material:

Header Size:

SPF

2-2X8                           

Sill Material:

Sill Size:

SPF

2X6

RISA-3D Version 19 [ SW-C.r3d ] Page 8

Company
Designer
Job Number
Model Name

:
:
:
:

Stand Structural Engineering
EJS
21202
Summit Point Apartments

Checked By : __________

1/27/2022
4:42:48 PM

Summit Point Apartments Structural Calcs by Stand-SEI
Proj. #21202

Feb 07, 2022     Page 69 of 118



Detail Report: WP4 Enveloped Results

Input Data:

Code:

Design Method:

Height (ft):

Length (ft):

Wall Material:

Panel Schedule:

Sel. Shear Panel:

Optimize HD:

HD Manufacturer:

HD Eccentricity:

AWC NDS-18: ASD

Perforated

11

13

Spruce-Pine-fir No.2

AWC 2015 OSB

S1_15/32_10d@6 | 16

Yes

SIMPSON

0

Wall Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

Max H/W Ratio:

K:

Max Opening Ht:

Open/Wall Ht. Ratio:

Full Ht. Sheathed:

% Full Ht. Sheathed:

Wall Capacity Adj. Factor (2w/
h):

Aspect Ratio Factor:

Gov. H/W Ratio Factor:

Shear Cap. Adj Factor (Co):

Total Area of Openings (Ao):

Sheathing Area Ratio (r):

2-2X6

2X6

2X6

2-2X6

0.846

1

5

0.455

6

46.154

1

1

1.4

0.836

35 ft2

0.653

Material Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

E:

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

1400

Fb (ksi):

Fv (ksi):

Fc (ksi):

Specific Gravity:

Density (k/ft³):

0.875

0.135

1.15

0.42

0.035

Ft (ksi): 0.45

* All values per 2015 NDS Supplement Table 4A 
(Reference Design Values for Visually Graded Dimension 
Lumber)

Design Summary: Enveloped Results

Limit State Gov. LC Required Available Unity Check Result

Wood Wall Summary PASS

Whole Wall (Shear)

Total Shear 1 (W) 1.902 k
Max Unit Shear 1 (W) 0.379 k/ft

ShearPanel
S1_15/32_10d@6 1 (W) 0.476 k/ft 0.34 k/ft 0.866 PASS
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Chord Straps / Hold Downs

Strap / Hold Down Manufacturer : Simpson HoldDowns

HD7B_3_SPF-HF 4 (W) 5.017 k 5.65 k 0.888 PASS

Chords

2-2X6 (Tension) 4 (W) -5.017 k 15.444 k 0.325 PASS

2-2X6 (Compression) 1 (W) 8.249 k 11.657 k 0.708 PASS

Studs

2X6 0 (W) 0 k 0 k 0.000 PASS

Deflection Results

Total (Max) Gov. LC Elastic HD Shear Shear Stiffness

Adjustment Factor (SSAF)

0.46 1 0.029 in 0.242 in 0.19 in 1

Code Check:

Limit State Required Available Unity Check Result

Shear Panel Design 0.379 k/ft 0.438 k/ft 0.866 PASS

Shear Panel: S1_15/32_10d@6

Panel Grade St-I

Panel Thickness 0.469in

Number Sides One

Over Gyp. Board No

Nail Size 10d

NOTE: AWC NDS-18 defines a 10d nail as being 3" x 0.148" common, or 3" x 0.122" galvanized box

Required Penetration 1.5 in

Required Spacing 6 in

Specific Gravity Adjustment Factor = [1-(0.5-G)] 0.92

Shear Capacity 0.34 k/ft

Reduced Shear Capacity (SGAF) 0.313 k/ft

Adjusted Capacity 0.438 k/ft

Chord Design 8.249 k 11.657 k 0.708 PASS

Gov Compression LC = 1

Compression Analysis 8.249 k 11.657 k 0.708 PASS

Gov Tension LC = 4

Tension Analysis 5.017 k 15.444 k 0.325 PASS

Stud Design NOTE: Stud design performed only for load combinations which do not contain seismic or wind load

Hold Down Design 5.017 k 5.65 k 0.888 PASS

Selected Chord Strap / Hold Down: HD7B_3_SPF-HF

Governing Load Combination = 4

AB Diameter 0.5 in

Fastener Size 16d

Number of Fasteners (8)

Raised? No

Req'd Chord Mat'l Hem Fir

Req'd Chord Thick 3 in

Base Cap (C D=1) 3.531 k

C D Factor 1.6

Adjusted Capacity 5.65 k

RISA-3D Version 19 [ SW-C.r3d ] Page 10

Company
Designer
Job Number
Model Name

:
:
:
:

Stand Structural Engineering
EJS
21202
Summit Point Apartments

Checked By : __________

1/27/2022
4:42:49 PM

Summit Point Apartments Structural Calcs by Stand-SEI
Proj. #21202

Feb 07, 2022     Page 71 of 118



Cross Section Detailing

S1_15/32_10d@6
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Opening Design H3

Criteria:

Code:

Design Method:

AWC NDS-18:ASD

Perforated

Geometry:

Opening Ht:

Opening Width:

h/w Ratio:

5 ft

7 ft

0.714

Material Properties:

Header Material:

Header Size:

SPF

2-2X8                           

Sill Material:

Sill Size:

SPF

2X6
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Location:

General Input:

25.1 psf 2

0 psf 0.6 <== Convert to ASD method forces

2 ft

8 ft

Height 

[ft]
Stud Height [ft]

Trib 

Height 

[ft]

ASD 

Line 

Load 

[plf]

ASD 

Applied 

Point 

Load [k]

Level 

Shear 

ASD [k]

Wall 

Shear 

ASD 

[klf]

T / C per 

level [k]
Sheathing Fasteners Blocked

Parapet 44 n/a 0 0 0.5 0.50 n/a n/a - - -

Roof 44 9 9.5 143.07 0.66 1.16 0.145 1.60 15/32" OSB 10d @ 6"/12" No

3rd 33 9 11 165.66 0.69 1.85 0.231 4.14 15/32" OSB 10d @ 6"/12" No

2nd 22 9 11 165.66 0.69 2.54 0.318 7.63 15/32" OSB 10d @ 4"/12" No

1st 11 n/a n/a n/a n/a n/a n/a n/a - - -

Overturning Moment Check

Wall Count: 1 MSTC40

Length: 8 ft MSTC60

Moment: 63.1 k-ft HDU11-SDS2.5

Hold-Down 7.88 k 

Trib Width:

SW-D (3 Story Entry)

MWFRS WL: Truss Depth [ft]:

Parapet WL: Load Factor:

Length:

Project: 
Project No: 

Engineer: 
Date: 

Checked by: 
Date: 
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Detail Report: WP1 Enveloped Results

Input Data:

Code:

Design Method:

Height (ft):

Length (ft):

Wall Material:

Panel Schedule:

Sel. Shear Panel:

Optimize HD:

HD Manufacturer:

HD Eccentricity:

AWC NDS-18: ASD

Perforated

11

8

Douglas Fir-Larch 
No.2

AWC 2015 OSB

RS_15/32_8d@6 | 16

Yes

SIMPSON                         

0

Wall Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

Max H/W Ratio:

K:

Max Opening Ht:

Open/Wall Ht. Ratio:

Full Ht. Sheathed:

% Full Ht. Sheathed:

Wall Capacity Adj. Factor (2w/
h):

Aspect Ratio Factor:

Gov. H/W Ratio Factor:

Shear Cap. Adj Factor (Co):

Total Area of Openings (Ao):

Sheathing Area Ratio (r):

2-2X6

2X6

2X6

2-2X6

1.375

1

7

0.636

5

62.5

1

1

1.4

0.746

21 ft2

0.724

Material Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

E:

Douglas Fir-Larch No.2

Douglas Fir-Larch No.2

Douglas Fir-Larch No.2

Douglas Fir-Larch No.2

1600

Fb (ksi):

Fv (ksi):

Fc (ksi):

Specific Gravity:

Density (k/ft³):

0.9

0.18

1.35

0.5

0.035

Ft (ksi): 0.575

* All values per 2015 NDS Supplement Table 4A 
(Reference Design Values for Visually Graded Dimension 
Lumber)

Design Summary: Enveloped Results

Limit State Gov. LC Required Available Unity Check Result

Wood Wall Summary PASS

Whole Wall (Shear)

Total Shear 1 (W) 1.298 k
Max Unit Shear 1 (W) 0.348 k/ft
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ShearPanel

RS_15/32_8d@6 1 (W) 0.364 k/ft 0.26 k/ft 0.956 PASS

Chord Straps / Hold Downs

Strap / Hold Down Manufacturer : Simpson HoldDowns

HD9B_4.5_SPF-HF 4 (W) 8.21 k 8.43 k 0.974 PASS

Chords

2-2X6 (Tension) 4 (W) -8.21 k 16.37 k 0.502 PASS

2-2X6 (Compression) 1 (W) 8.83 k 11.09 k 0.796 PASS

Studs

2X6 0 (W) 0 k 0 k 0.000 PASS

Deflection Results

Total (Max) Gov. LC Elastic HD Shear Shear Stiffness

Adjustment Factor (SSAF)

0.704 1 0.028 in 0.381 in 0.295 in 1

Code Check:

Limit State Required Available Unity Check Result

Shear Panel Design 0.348 k/ft 0.364 k/ft 0.956 PASS

Shear Panel: RS_15/32_8d@6

Panel Grade RS

Panel Thickness 0.469in

Number Sides One

Over Gyp. Board No

Nail Size 8d

NOTE: AWC NDS-18 defines a 8d nail as being 2.5" x 0.131" common, or 2.5" x 0.113" galvanized box

Required Penetration 1.375 in

Required Spacing 6 in

Specific Gravity Adjustment Factor = 1.0 1

Shear Capacity 0.26 k/ft

Reduced Shear Capacity (SGAF) 0.26 k/ft

Adjusted Capacity 0.364 k/ft

Chord Design 8.83 k 11.09 k 0.796 PASS

Gov Compression LC = 1

Compression Analysis 8.83 k 11.09 k 0.796 PASS

Gov Tension LC = 4

Tension Analysis 8.21 k 16.37 k 0.502 PASS

Stud Design NOTE: Stud design performed only for load combinations which do not contain seismic or wind load

Hold Down Design 8.21 k 8.43 k 0.974 PASS

Selected Chord Strap / Hold Down: HD9B_4.5_SPF-HF

Governing Load Combination = 4

AB Diameter 0.5 in

Fastener Size 16d

Number of Fasteners (8)

Raised? No

Req'd Chord Mat'l Hem Fir

Req'd Chord Thick 4.5 in

Base Cap (C D=1) 5.269 k

C D Factor 1.6
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Adjusted Capacity 8.43 k

Cross Section Detailing

RS_15/32_8d@6

Chord Force = -8.21-kips (LC4)(T) Chord Force = 8.83-kips (LC1)(C)

HD Force = 8.21-kips (LC4) HD Force = 8.21-kips (LC4)
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Opening Design H1

Criteria:

Code:

Design Method:

AWC NDS-18:ASD

Perforated

Geometry:

Opening Ht:

Opening Width:

h/w Ratio:

7 ft

3 ft

2.333

Material Properties:

Header Material:

Header Size:

DF

2-2X8                           

Sill Material:

Sill Size:

DF

2X6
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Detail Report: WP2 Enveloped Results

Input Data:

Code:

Design Method:

Height (ft):

Length (ft):

Wall Material:

Panel Schedule:

Sel. Shear Panel:

Optimize HD:

HD Manufacturer:

AWC NDS-18: ASD

Perforated

11

8

Douglas Fir-Larch 
No.2

AWC 2015 OSB

RS_15/32_8d@6 | 16

Yes

SIMPSON

Wall Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

Max H/W Ratio:

K:

Max Opening Ht:

Open/Wall Ht. Ratio:

Full Ht. Sheathed:

% Full Ht. Sheathed:

Wall Capacity Adj. Factor (2w/
h):

Aspect Ratio Factor:

Gov. H/W Ratio Factor:

Shear Cap. Adj Factor (Co):

Total Area of Openings (Ao):

Sheathing Area Ratio (r):

2-2X6

2X6

2X6

2-2X6

1.375

1

5.5

0.5

5

62.5

1

1

1.4

0.842

16.5 ft2

0.769

Material Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

E:

Douglas Fir-Larch No.2

Douglas Fir-Larch No.2

Douglas Fir-Larch No.2

Douglas Fir-Larch No.2

1600

Fb (ksi):

Fv (ksi):

Fc (ksi):

Specific Gravity:

Density (k/ft³):

0.9

0.18

1.35

0.5

0.035

Ft (ksi): 0.575

* All values per 2015 NDS Supplement Table 4A 
(Reference Design Values for Visually Graded Dimension 
Lumber)

Design Summary: Enveloped Results

Limit State Gov. LC Required Available Unity Check Result

Wood Wall Summary PASS

Whole Wall (Shear)

Total Shear 1 (W) 0.968 k
Max Unit Shear 1 (W) 0.23 k/ft

ShearPanel
RS_15/32_8d@6 1 (W) 0.364 k/ft 0.26 k/ft 0.631 PASS
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Detail Report: WP3 Enveloped Results

Input Data:

Code:

Design Method:

Height (ft):

Length (ft):

Wall Material:

Panel Schedule:

Sel. Shear Panel:

Optimize HD:

HD Manufacturer:

AWC NDS-18: ASD

Perforated

9.5

8

Douglas Fir-Larch 
No.2

AWC 2015 OSB

RS_15/32_8d@6 | 16

Yes

SIMPSON

Wall Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

Max H/W Ratio:

K:

Max Opening Ht:

Open/Wall Ht. Ratio:

Full Ht. Sheathed:

% Full Ht. Sheathed:

Wall Capacity Adj. Factor (2w/
h):

Aspect Ratio Factor:

Gov. H/W Ratio Factor:

Shear Cap. Adj Factor (Co):

Total Area of Openings (Ao):

Sheathing Area Ratio (r):

2-2X6

2X6

2X6

2-2X6

1.188

1

5

0.526

5

62.5

1

1

1.4

0.822

15 ft2

0.76

Material Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

E:

Douglas Fir-Larch No.2

Douglas Fir-Larch No.2

Douglas Fir-Larch No.2

Douglas Fir-Larch No.2

1600

Fb (ksi):

Fv (ksi):

Fc (ksi):

Specific Gravity:

Density (k/ft³):

0.9

0.18

1.35

0.5

0.035

Ft (ksi): 0.575

* All values per 2015 NDS Supplement Table 4A 
(Reference Design Values for Visually Graded Dimension 
Lumber)

Design Summary: Enveloped Results

Limit State Gov. LC Required Available Unity Check Result

Wood Wall Summary PASS

Whole Wall (Shear)

Total Shear 1 (W) 0.638 k
Max Unit Shear 1 (W) 0.155 k/ft

ShearPanel
RS_15/32_8d@6 1 (W) 0.364 k/ft 0.26 k/ft 0.427 PASS
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Location:

General Input:

25.1 psf 0

0 psf 0.6 <== Convert to ASD method forces

60 ft

10.5 ft

Height 

[ft]
Stud Height [ft]

Trib 

Height 

[ft]

ASD 

Line 

Load 

[plf]

ASD 

Applied 

Point 

Load [k]

Level 

Shear 

ASD [k]

Wall 

Shear 

ASD 

[klf]

T / C per 

level [k]
Sheathing Fasteners Blocked

- - -

Roof 10 0

2nd 10 10 5 4.50 4.50 0.429 4.29 15/32" OSB 10d @ 6"/12" No

1st 0 n/a n/a n/a n/a n/a n/a n/a - - -

Overturning Moment Check

Wall Count: 1

Length: 10.5 ft

Moment: 45.0 k-ft 7.5 kip 1st 4.29 kip HDU5-SDS2.5

Hold-Down 4.29 k 

Length:

Trib Width:

SW-E (Clubhouse)

MWFRS WL: Truss Depth [ft]:

Parapet WL: Load Factor:

Project: 
Project No: 

Engineer: 
Date: 

Checked by: 
Date: 
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Detail Report: WP4 Enveloped Results

Input Data:

Code:

Design Method:

Height (ft):

Length (ft):

Wall Material:

Panel Schedule:

Sel. Shear Panel:

AWC NDS-18: ASD

Segmented

10

10.5

Spruce-Pine-fir No.2

AWC 2015 OSB

S1_15/32_10d@6

Wall Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

Max H/W Ratio:

K:

2-2X6

2X6

2X6

2-2X6

0.95

1

Material Properties:

Top Plate:

Sill:

Wall Stud:

Chord:

E:

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

Spruce-Pine-fir No.2

1400

Fb (ksi):

Fv (ksi):

Fc (ksi):

Specific Gravity:

Density (k/ft³):

0.875

0.135

1.15

0.42

0.035

Ft (ksi): 0.45

* All values per 2015 NDS Supplement Table 4A 
(Reference Design Values for Visually Graded Dimension 
Lumber)

Design Summary: Enveloped Results

Limit State Gov. LC Required Available Unity Check Result

Controlling region PASS

Controlling region R1

ShearPanel
S1_15/32_10d@6 1 (W) 0.464 k/ft 0.296 k/ft 1.060 PASS

Chord Straps / Hold Downs
Strap / Hold Down Manufacturer : Simpson HoldDowns

HDU4-SDS2.5_DF-SP 4 (W) 4.517 k 4.565 k 0.989 PASS

Chords
2-2X6 (Tension) 4 (W) 4.517 k 19.734 k 0.229 PASS
2-2X6 (Compression) 1 (W) 4.689 k 15.831 k 0.296 PASS

Studs
No gravity-only LC solved.

Deflection Results

Maximum Region
Deflection ( )in

Gov. LC Finite element
Deflection ( )in

Shear Stiffness
Adjustment Factor (SSAF)

0.33(R1) 1 (W) 0.267 1
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Region Design

Shear UC Strap / Hold-Down UC Chord UC Stud UC Result

R1 (In-Plane) 1.06 0.989 0.296 N/C FAIL

Envelope Diagrams

Min: -4.108e-15 at 10 ft

kips

P

Max: 0.419 at 0 ft

Axial Diagram

Min: -4.875 at 0 ft

kips

V

Max: -4.875 at 5 ft

Shear Diagram

Min: 0.002 at 10 ft

kip-ft

M

Max: 48.748 at 0 ft

Moment Diagram

Region Criteria

Code:

Design Method:

Wall Material:

Panel Schedule:

Optimize Strap:

Strap Manuf:

AWC NDS-18:ASD

Segmented

SPF

AWC 2015 OSB

Yes

SIMPSON

Region Materials
Wall Studs:

Stud Size:

Chord Material:

Chord Size:

Top Plate & Sill:

Top Plate Size:

Sill Plate Size:

SPF

2X6

DF

2-2X6

SPF

2-2X6

2X6

Region Geometry
Total Heigth (ft):

Total Length (ft):

Region H/W:

Wind ASIF:

Capacity Adj. (2w/h):

Aspect Ratio:

Gov. H/W Capacity:

Stud Spacing (in):

K:

10

10.5

0.95

1.4

1.00

1.00

1.40

16

1.0

Code Check:

Limit State Required Available Unity Check Result

Shear Panel Design 0.464 k/ft 0.313 k/ft 0.975 PASS

Shear Panel: S1_15/32_10d@6

Panel Grade St-I

Panel Thickness 0.469in

Number Sides One

Over Gyp. Board No

Nail Size 10d

NOTE: AWC NDS-18 defines a 10d nail as being 3" x 0.148" common, or 3" x 0.122" galvanized box

Required Penetration 1.5 in

Required Spacing 6 in

Specific Gravity Adjustment Factor = [1-(0.5-G)] 0.92

Shear Capacity 0.34 k/ft

Reduced Shear Capacity (SGAF) 0.313 k/ft

Adjusted Capacity 0.438 k/ft
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Chord Design 4.689 k 15.831 k 0.296 PASS

Gov Compression LC = 1

Compression Analysis 4.689 k 15.831 k 0.296 PASS

Gov Tension LC = 4

Tension Analysis 4.517 k 19.734 k 0.229 PASS

Stud Design No gravity-only LC solved.

Hold Down Design 4.517 k 4.565 k 0.989 PASS

Selected Chord Strap / Hold Down: HDU4-SDS2.5_DF-SP

Governing Load Combination = 4

Clear Span 3

Fastener Size 0

Required chord Mat Douglas Fir

Base Cap (C D=1) 2.853 k

C D Factor 1.6

Adjusted Capacity 4.565 k

Deflection

Flexure Compression 0.013 in

Shear Compression 0.211 in

HD Elongation 0.105 in

Total Deflection 0.33 in

Cross Section Detailing

S1_15/32_10d@6

16-in
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1st Floor
Member Name Results Current Solution Comments
W4-C Passed 3 piece(s) 2 x 6 SP No.2 @ 32" OC
W4 Passed 2 piece(s) 2 x 6 SP No.2 @ 16" OC
Breezeway Joist - long Passed 1 piece(s) 2 x 10 SPF No.1/No.2 @ 16" OC
Breezeway Joist - short Passed 1 piece(s) 2 x 10 SPF No.1/No.2 @ 16" OC
Triple Plate @ 3 Story Entry Passed 3 piece(s) 2 x 6 SPF No.1/No.2
6' HDR at SW-A Passed 2 piece(s) 2 x 10 DF No.2
6' HDR at SW-A (B1-1) Passed 2 piece(s) 2 x 12 DF No.2
3rd Ceiling
Member Name Results Current Solution Comments
Breezeway HDR Passed 2 piece(s) 1 3/4" x 9 1/2" 2.0E Microllam® LVL
Breezeway HDR (center) Passed 3 piece(s) 1 3/4" x 11 7/8" 2.0E Microllam® LVL
2nd/3rd Floor
Member Name Results Current Solution Comments
Balcony Beam Passed 2 piece(s) 2 x 10 DF No.2
Clubhouse
Member Name Results Current Solution Comments
Wall: Header Passed 3 piece(s) 1 3/4" x 11 7/8" 2.0E Microllam® LVL

21202 Summit Point
JOB SUMMARY REPORT

ForteWEB Software Operator Job Notes 2/1/2022 11:14:11 PM UTC
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Wall Height: 9' Member Height: 8' 7 1/2" O. C. Spacing: 32.00"

Design Results Actual Allowed Result LDF Load: Combination

Slenderness 19 50 Passed (38%) -- --
Compression (lbs) 6133 18504 Passed (33%) 1.00 1.0 D + 1.0 L
Plate Bearing (lbs) 6133 11395 Passed (54%) -- 1.0 D + 1.0 L
Lateral Reaction (lbs) 0 -- -- -- N/A
Lateral Shear (lbs) 0 N/A Passed (N/A) -- N/A
Lateral Moment (ft-lbs) 0 @ mid-span N/A Passed (N/A) -- N/A
Total Deflection (in) 0.00 @ mid-span N/A Passed (N/A) -- N/A
Bending/Compression N/A 1 Passed (N/A) -- N/A
• Lateral deflection criteria: Wind (L/360)
• Input axial load eccentricity for the design is zero
• Applicable calculations are based on NDS.
• A bearing area factor of 1.083333 has been applied to base plate bearing capacity.
• The column stability factor (Kf = 0.6) applied to this design assumes nailed built-up columns per NDS section 15.3.3. For Weyerhaeuser ELP products refer to

the U.S. Wall Guide for multiple-member connection requirements.

Supports Type Material

Top Dbl 2X Spruce-Pine-Fir
Base 2X Spruce-Pine-Fir

Max Unbraced Length Comments

4' 3"

System : Wall
Member Type : Stud
Building Code : IBC 2018
Design Methodology : ASD

Dead Floor Live

Vertical Load Spacing (0.90) (1.00) Comments

1 - Point (PLF) 32.00" 1450.0 850.0 Default Load

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser Notes

Drawing is Conceptual

MEMBER REPORT PASSED
1st Floor, W4-C

3 piece(s) 2 x 6 SP No.2 @ 32" OC

ForteWEB Software Operator Job Notes 2/1/2022 11:14:11 PM UTC
Eric Swanson
Stand Structural Engineering, Inc
(913) 214-2285
eswanson@stand-sei.com
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Wall Height: 9' Member Height: 8' 7 1/2" O. C. Spacing: 16.00"

Design Results Actual Allowed Result LDF Load: Combination

Slenderness 19 50 Passed (38%) -- --
Compression (lbs) 4000 13707 Passed (29%) 1.00 1.0 D + 1.0 L
Plate Bearing (lbs) 4000 7889 Passed (51%) -- 1.0 D + 1.0 L
Lateral Reaction (lbs) 0 -- -- -- N/A
Lateral Shear (lbs) 0 N/A Passed (N/A) -- N/A
Lateral Moment (ft-lbs) 0 @ mid-span N/A Passed (N/A) -- N/A
Total Deflection (in) 0.00 @ mid-span N/A Passed (N/A) -- N/A
Bending/Compression N/A 1 Passed (N/A) -- N/A
• Lateral deflection criteria: Wind (L/360)
• Input axial load eccentricity for the design is zero
• Applicable calculations are based on NDS.
• A bearing area factor of 1.125 has been applied to base plate bearing capacity.
• The column stability factor (Kf = 0.6) applied to this design assumes nailed built-up columns per NDS section 15.3.3. For Weyerhaeuser ELP products refer to

the U.S. Wall Guide for multiple-member connection requirements.
• A 15% increase in the moment capacity has been added to account for repetitive member usage.

Supports Type Material

Top Dbl 2X Spruce-Pine-Fir
Base 2X Spruce-Pine-Fir

Max Unbraced Length Comments

1'

System : Wall
Member Type : Stud
Building Code : IBC 2018
Design Methodology : ASD

Dead Floor Live

Vertical Load Spacing (0.90) (1.00) Comments

1 - Point (PLF) 16.00" 1450.0 1550.0 Default Load

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser Notes

Drawing is Conceptual

MEMBER REPORT PASSED
1st Floor, W4

2 piece(s) 2 x 6 SP No.2 @ 16" OC

ForteWEB Software Operator Job Notes 2/1/2022 11:14:11 PM UTC
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 624 @ 2 1/2" 1434 (2.25") Passed (44%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 522 @ 1' 3/4" 1249 Passed (42%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 1763 @ 5' 11 1/2" 1973 Passed (89%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.152 @ 5' 11 1/2" 0.287 Passed (L/911) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.303 @ 5' 11 1/2" 0.575 Passed (L/455) -- 1.0 D + 1.0 L (All Spans)
TJ-Pro™ Rating N/A N/A N/A -- N/A

System : Floor
Member Type : Joist
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.
• A 15% increase in the moment capacity has been added to account for repetitive member usage.
• Applicable calculations are based on NDS.
• No composite action between deck and joist was considered in analysis.

• Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Total Accessories

1 - Stud wall - SPF 3.50" 2.25" 1.50" 318 318 636 1 1/4" Rim Board

2 - Stud wall - SPF 3.50" 2.25" 1.50" 318 318 636 1 1/4" Rim Board

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 4' 3" o/c

Bottom Edge (Lu) 11' 9" o/c

Dead Floor Live

Vertical Load Location (Side) Spacing (0.90) (1.00) Comments

1 - Uniform (PSF) 0 to 11' 11" 16" 40.0 40.0 Default Load

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
1st Floor, Breezeway Joist - long

1 piece(s) 2 x 10 SPF No.1/No.2 @ 16" OC
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 782 @ 2 1/2" 1434 (2.25") Passed (54%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 603 @ 1' 3/4" 1249 Passed (48%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 1556 @ 4' 3 1/2" 1973 Passed (79%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.039 @ 4' 3 1/2" 0.204 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.135 @ 4' 3 1/2" 0.408 Passed (L/727) -- 1.0 D + 1.0 L (All Spans)
TJ-Pro™ Rating N/A N/A N/A -- N/A

System : Floor
Member Type : Joist
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.
• A 15% increase in the moment capacity has been added to account for repetitive member usage.
• Applicable calculations are based on NDS.
• No composite action between deck and joist was considered in analysis.

• Rim Board is assumed to carry all loads applied directly above it, bypassing the member being designed.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Total Accessories

1 - Stud wall - SPF 3.50" 2.25" 1.50" 572 229 801 1 1/4" Rim Board

2 - Stud wall - SPF 3.50" 2.25" 1.50" 572 229 801 1 1/4" Rim Board

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 5' 11" o/c

Bottom Edge (Lu) 8' 5" o/c

Dead Floor Live

Vertical Load Location (Side) Spacing (0.90) (1.00) Comments

1 - Uniform (PSF) 0 to 8' 7" 16" 100.0 40.0 Default Load

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
1st Floor, Breezeway Joist - short

1 piece(s) 2 x 10 SPF No.1/No.2 @ 16" OC
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 703 @ 2" 6694 (3.50") Passed (11%) -- 1.0 D + 0.6 W (All Spans)
Shear (lbs) 580 @ 9" 3564 Passed (16%) 1.60 1.0 D + 0.6 W (All Spans)
Moment (Ft-lbs) 1393 @ 4' 3 1/2" 3441 Passed (40%) 1.60 1.0 D + 0.6 W (All Spans)
Live Load Defl. (in) 0.188 @ 4' 3 1/2" 0.275 Passed (L/527) -- 1.0 D + 0.6 W (All Spans)
Total Load Defl. (in) 0.195 @ 4' 3 1/2" 0.412 Passed (L/507) -- 1.0 D + 0.6 W (All Spans)

System : Floor
Member Type : Drop Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/360) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.
• Applicable calculations are based on NDS.

• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Wind Total Accessories

1 - Column - DF 3.50" 3.50" 1.50" 27 1127 1154 Blocking

2 - Column - DF 3.50" 3.50" 1.50" 27 1127 1154 Blocking

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 8' 7" o/c

Bottom Edge (Lu) 8' 7" o/c

Dead Wind

Vertical Loads Location (Side) Tributary Width (0.90) (1.60) Comments

0 - Self Weight (PLF) 0 to 8' 7" N/A 6.3 --

1 - Uniform (PSF) 0 to 8' 7" (Front) 10' 6" - 25.0

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
1st Floor, Triple Plate @ 3 Story Entry

3 piece(s) 2 x 6 SPF No.1/No.2
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 1334 @ 0 2813 (1.50") Passed (47%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 952 @ 10 3/4" 3330 Passed (29%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 2085 @ 3' 1 1/2" 3529 Passed (59%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.026 @ 3' 1 1/2" 0.156 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.046 @ 3' 1 1/2" 0.313 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.
• Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Total Accessories

1 - Trimmer - SPF 1.50" 1.50" 1.50" 584 750 1334 None

2 - Trimmer - SPF 1.50" 1.50" 1.50" 584 750 1334 None

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 6' 3" o/c

Bottom Edge (Lu) 6' 3" o/c

Dead Floor Live

Vertical Loads Location Tributary Width (0.90) (1.00) Comments

0 - Self Weight (PLF) 0 to 6' 3" N/A 7.0 --

1 - Uniform (PSF) 0 to 6' 3" 6' 30.0 40.0 Floor+Wall

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
1st Floor, 6' HDR at SW-A

2 piece(s) 2 x 10 DF No.2
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 2433 @ 0 2813 (1.50") Passed (87%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 1606 @ 1' 3/4" 4050 Passed (40%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 3802 @ 3' 1 1/2" 4746 Passed (80%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.027 @ 3' 1 1/2" 0.156 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.047 @ 3' 1 1/2" 0.313 Passed (L/999+) -- 1.0 D + 1.0 L (All Spans)

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.
• Applicable calculations are based on NDS.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Total Accessories

1 - Trimmer - SPF 1.50" 1.50" 1.50" 1058 1375 2433 None

2 - Trimmer - SPF 1.50" 1.50" 1.50" 1058 1375 2433 None

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 6' 3" o/c

Bottom Edge (Lu) 6' 3" o/c

Dead Floor Live

Vertical Loads Location Tributary Width (0.90) (1.00) Comments

0 - Self Weight (PLF) 0 to 6' 3" N/A 8.6 --

1 - Uniform (PSF) 0 to 6' 3" 11' 30.0 40.0 Floor+Wall

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
1st Floor, 6' HDR at SW-A (B1-1)

2 piece(s) 2 x 12 DF No.2
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Eric Swanson
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 3201 @ 2" 9188 (3.50") Passed (35%) -- 1.0 D + 1.0 S (All Spans)
Shear (lbs) 2393 @ 1' 1" 7265 Passed (33%) 1.15 1.0 D + 1.0 S (All Spans)
Moment (Ft-lbs) 6345 @ 4' 3 1/2" 13541 Passed (47%) 1.15 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.077 @ 4' 3 1/2" 0.206 Passed (L/999+) -- 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 0.177 @ 4' 3 1/2" 0.412 Passed (L/558) -- 1.0 D + 1.0 S (All Spans)

System : Floor
Member Type : Drop Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.

• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Roof Live Snow Total Accessories

1 - Column - DF 3.50" 3.50" 1.50" 1806 1116 1395 4317 Blocking

2 - Column - DF 3.50" 3.50" 1.50" 1806 1116 1395 4317 Blocking

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 8' 7" o/c

Bottom Edge (Lu) 8' 7" o/c

Dead Roof Live Snow

Vertical Loads Location (Side) Tributary Width (0.90) (non-snow: 1.25) (1.15) Comments

0 - Self Weight (PLF) 0 to 8' 7" N/A 9.7 -- --

1 - Uniform (PSF) 0 to 8' 7" (Top) 13' 31.6 20.0 25.0 Roof Trusses

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
3rd Ceiling, Breezeway HDR

2 piece(s) 1 3/4" x 9 1/2" 2.0E Microllam® LVL
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 6396 @ 2" 13781 (3.50") Passed (46%) -- 1.0 D + 1.0 S (All Spans)
Shear (lbs) 4487 @ 1' 3 3/8" 13622 Passed (33%) 1.15 1.0 D + 1.0 S (All Spans)
Moment (Ft-lbs) 12680 @ 4' 3 1/2" 30788 Passed (41%) 1.15 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.056 @ 4' 3 1/2" 0.206 Passed (L/999+) -- 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 0.129 @ 4' 3 1/2" 0.412 Passed (L/765) -- 1.0 D + 1.0 S (All Spans)

System : Floor
Member Type : Drop Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.

• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Roof Live Snow Total Accessories

1 - Column - DF 3.50" 3.50" 1.62" 3607 2232 2790 8629 Blocking

2 - Column - DF 3.50" 3.50" 1.62" 3607 2232 2790 8629 Blocking

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 8' 7" o/c

Bottom Edge (Lu) 8' 7" o/c

Dead Roof Live Snow

Vertical Loads Location (Side) Tributary Width (0.90) (non-snow: 1.25) (1.15) Comments

0 - Self Weight (PLF) 0 to 8' 7" N/A 18.2 -- --

1 - Uniform (PSF) 0 to 8' 7" (Top) 26' 31.6 20.0 25.0 Roof Trusses

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
3rd Ceiling, Breezeway HDR (center)

3 piece(s) 1 3/4" x 11 7/8" 2.0E Microllam® LVL
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Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 1213 @ 2" 6563 (3.50") Passed (18%) -- 1.0 D + 1.0 L (All Spans)
Shear (lbs) 995 @ 1' 3/4" 3330 Passed (30%) 1.00 1.0 D + 1.0 L (All Spans)
Moment (Ft-lbs) 3389 @ 5' 11" 3529 Passed (96%) 1.00 1.0 D + 1.0 L (All Spans)
Live Load Defl. (in) 0.205 @ 5' 11" 0.287 Passed (L/673) -- 1.0 D + 1.0 L (All Spans)
Total Load Defl. (in) 0.255 @ 5' 11" 0.575 Passed (L/541) -- 1.0 D + 1.0 L (All Spans)

System : Floor
Member Type : Drop Beam
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.
• Applicable calculations are based on NDS.

• Blocking Panels are assumed to carry no loads applied directly above them and the full load is applied to the member being designed.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Floor Live Total Accessories

1 - Column - DF 3.50" 3.50" 1.50" 237 976 1213 Blocking

2 - Column - DF 3.50" 3.50" 1.50" 237 976 1213 Blocking

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 5' 2" o/c

Bottom Edge (Lu) 11' 10" o/c

Dead Floor Live

Vertical Loads Location (Side) Tributary Width (0.90) (1.00) Comments

0 - Self Weight (PLF) 0 to 11' 10" N/A 7.0 --

1 - Uniform (PSF) 0 to 11' 10" (Front) 2' 9" 12.0 60.0 Balcony

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
2nd/3rd Floor, Balcony Beam
2 piece(s) 2 x 10 DF No.2

ForteWEB Software Operator Job Notes 2/1/2022 11:14:11 PM UTC
Eric Swanson
Stand Structural Engineering, Inc
(913) 214-2285
eswanson@stand-sei.com

ForteWEB v3.2, Engine: V8.2.0.17, Data: V8.1.0.16
File Name: 21202 Summit Point

Page 11 / 12

Summit Point Apartments Structural Calcs by Stand-SEI
Proj. #21202

Feb 07, 2022     Page 97 of 118



Design Results Actual @ Location Allowed Result LDF Load: Combination (Pattern)

Member Reaction (lbs) 8340 @ 1 1/2" 11813 (3.00") Passed (71%) -- 1.0 D + 1.0 S (All Spans)
Shear (lbs) 6809 @ 1' 2 7/8" 13622 Passed (50%) 1.15 1.0 D + 1.0 S (All Spans)
Moment (Ft-lbs) 27115 @ 6' 9" 30788 Passed (88%) 1.15 1.0 D + 1.0 S (All Spans)
Live Load Defl. (in) 0.276 @ 6' 9" 0.331 Passed (L/576) -- 1.0 D + 1.0 S (All Spans)
Total Load Defl. (in) 0.635 @ 6' 9" 0.663 Passed (L/250) -- 1.0 D + 1.0 S (All Spans)

System : Wall
Member Type : Header
Building Use : Residential
Building Code : IBC 2018
Design Methodology : ASD

• Deflection criteria: LL (L/480) and TL (L/240).
• Allowed moment does not reflect the adjustment for the beam stability factor.

Bearing Length Loads to Supports (lbs)

Supports Total Available Required Dead Roof Live Snow Total Accessories

1 - Trimmer - DF 3.00" 3.00" 2.12" 4712 2903 3628 11243 None

2 - Trimmer - DF 3.00" 3.00" 2.12" 4712 2903 3628 11243 None

•Maximum allowable bracing intervals based on applied load.

Lateral Bracing Bracing Intervals Comments

Top Edge (Lu) 7' 5" o/c

Bottom Edge (Lu) 13' 6" o/c

Dead Roof Live Snow

Vertical Loads Location Tributary Width (0.90) (non-snow: 1.25) (1.15) Comments

0 - Self Weight (PLF) 0 to 13' 6" N/A 18.2 -- --

1 - Uniform (PSF) 0 to 13' 6" 21' 6" 31.6 20.0 25.0 Roof

Weyerhaeuser warrants that the sizing of its products will be in accordance with Weyerhaeuser product design criteria and published design values. Weyerhaeuser expressly disclaims any other warranties
related to the software. Use of this software is not intended to circumvent the need for a design professional as determined by the authority having jurisdiction. The designer of record, builder or framer is
responsible to assure that this calculation is compatible with the overall project. Accessories (Rim Board, Blocking Panels and Squash Blocks) are not designed by this software. Products manufactured at
Weyerhaeuser facilities are third-party certified to sustainable forestry standards. Weyerhaeuser Engineered Lumber Products  have been evaluated by ICC-ES under evaluation reports ESR-1153 and ESR-1387
and/or tested in accordance with applicable ASTM standards. For current code evaluation reports, Weyerhaeuser product literature and installation details refer to
www.weyerhaeuser.com/woodproducts/document-library.

The product application, input design loads, dimensions and support information have been provided by ForteWEB Software Operator

Weyerhaeuser Notes

All locations are measured from the outside face of left support (or left cantilever end). All dimensions are horizontal.

MEMBER REPORT PASSED
Clubhouse, Wall: Header

3 piece(s) 1 3/4" x 11 7/8" 2.0E Microllam® LVL
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Checker:
Date:

Summit Point Apartments
21202

EJS
01/21/2022

CRG
01/21/2022

Diaphragm Design

Wind Load on Diaphragm

ASD Wind Pressure: 23 psf x 0.6 = 13.8 psf
Floor to Floor Height (trib): 11 ft
Line load on diaphragm: 11 ft x 13.8 psf = 152 plf
Max distance btwn shear wall lines: 40 ft
Force into shear wall: 152 plf x 40 ft / 2 = 3040 lbs
Length of shear wall (min): 25 ft
Line load from diaphragm on shear wall: 3040 lbs / 25 ft = 122 plf

Diaphragm Capacity

Assume Unblocked -> use NDS SDPWS Table 4.2C
Assume "Sheathing" Grade
Fastener Pattern: 10d @ 6" OC (General Notes)
Use values for 19/32 min sheathing thickness
Use 3" nominal minimum supported edges (truss chord width)
Wind Case 2 - trusses span perpendicular to wind primary direction
Nominal strength: 670 plf
ASD reduction factor: 2
Allowable diaphragm shear strength: 670 plf / 2 = 335 plf > 122 plf (OK)

Use 10d nails @ 6" OC max
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SUMMIT POINT - TRASH ENCLOSURE

Tedds calculation version 2.2.08

Masonry wall panel details

Trash Enclosure - Reinforced single-wythe wall, the wall is free at the top and fixed at the bottom for out of plane loads

The wall is fixed at the bottom and free at the top for in plane loads

Panel length; L = 30 ft

Panel height; h = 10.5 ft

30'

1
0

' 6
"

 

Seismic properties

Seismic design category; B

Seismic importance factor (ASCE7 Table 1.5-2); Ie = 1 

Design spectral response acceleration parameter, short periods (IBC 1613.2.4 or ASCE7 11.4.5)

SDS = 0.11

Seismic wall classification; Nonparticipating

No prescriptive minimum seismic reinforcement

Redundancy factor, on out-of-plane load; ρE = 1.0

Construction details

Wall thickness; t = 7.625 in
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"

3
.8

1
2

"
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1

2
"

 

Masonry details

Hollow concrete units fully grouted in running bond fully bedded with PCL class M mortar
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Compressive strength of unit; f'cu = 1900 psi

Density of masonry units; γblock = 115 lb/ft3

Height of masonry units; hb = 7.625 in

Length of masonry units; lb = 15.625 in

Number of internal webs; Nweb = 1

Number of end webs; Nend = 2

Internal web thickness; tbw = 1.25 in

Face shell thickness; tbf = 1.25 in

End web thickness; tbe = 1.25 in

Area of block; Ablock = [t × lb - (lb - Nweb × tbw - Nend × tbe) × (t - 2 × tbf)] / lb = 44.76 in2/ft

Area of grout; Agrout = [(lb - Nweb × tbw - Nend × tbe) × (t - 2 × tbf)] / lb = 46.74 in2/ft

Density of grout; γgrout = 140 lb/ft3

Self weight of wall construction; wSW_w = Ablock × γblock + Agrout × γgrout = 81.19 psf

Self weight of bond beam; wSW_b = 2 × tbf × γblock + (t - 2 × tbf) × γgrout = 83.75 psf

Self weight of wall; wSW = ((sv - hb) × wSW_w + hb × wSW_b) / sv = 81.39 psf

15.625"
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From TMS 602-13 Table 2 - Compressive strength of masonry

Net compressive strength of masonry; f'm = 1900 psi

Modulus of elasticity for masonry;; Em = 900 × f'm = 1710000 psi

Shear modulus of masonry; Gv = 0.4 × Em = 684000 psi

From TMS 402 -13 Table 9.1.9.2 - Modulus of rupture

Modulus of rupture normal to bed; fr_norm = 163 psi

Modulus of rupture parallel to bed; fr_para = 267 psi

Reinforcement details

Yield strength of reinforcement; fy = 60000 psi

Allowable tensile stress in reinforcement; Fs = 32000 psi

Modulus of elasticity for reinforcement; Es = 29000000 psi
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Vertical reinforcement provided; No.4 bars at 24 in centers

Area of vertical reinforcement; As = π × Dia2 / (4 × s) = 0.10 in2/ft

Yield strength of horizontal reinforcement; fyv = 60000 psi

Allowable tensile stress in horizontal reinforcement; Fsv = 32000 psi

Horizontal reinforcement provided; (2) No. 4 bars at 96 in centers

Area of horizontal reinforcement; Av = 2 × π × HDia2 / (4 × sv) = 0.05 in2/ft

Minimum area of vertical reinf. (cl. 9.3.6.2); As_min = Av / 3 = 0.02 in2/ft

PASS - Area of vertical reinforcement provided exceeds the minimum

Lateral out-of-plane loads

Wind load on panel; W = 25 psf

Wind load on parapet; Wp = 18 psf

Seismic load factor (ASCE7 12.11.1); Fp = 0.4 × SDS × Ie = 0.044

Seismic load from wall; Ewall = max(Fp,0.1) × wSW = 8.1 psf

Additional seimic load; Eadd = 0 psf

Seismic lateral load on panel; E = Ewall + Eadd = 8.1 psf

Lateral in-plane loads

Vertical loading details

Vertical seismic load factor applied to dead load; FEv = 0.2 × SDS = 0.022

From IBC 2018 cl.1605.2 - Basic load combinations (Utilization)

Load combination no.7; 0.9 × DL + W; (0.756)

Load combination no.8; 0.9 × DL + Eh - Ev; (0.246)

Properties of masonry section

Cross-sectional area; A = t = 91.5 in2/ft

Properties for walls loaded out-of-plane:

Moment of inertia; I = t3 / 12 = 443.3 in4/ft

Section modulus; S = I / c = 116.3 in3/ft

Radius of gyration; r = √[I / A] = 2.201 in

Effective height factor; K = 1

Consider wall at bottom under load combination no.7
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769.1

0

Axial force, out of plane - Combination No.7 - lbs/ft

262.5

0

Shear force, out of plane - Combination No.7 - lbs/ft

0

-16537.5

Moment force, out of plane - Combination No.7 - lb_in

 

Axial load at bottom of panel; P = 769 lb/ft

Slenderness ratio; (K × h) / r = 57.243; < 99

Nominal axial strength; Pn = 0.8 × (0.8 × f'm × (A - As) + As × 0 ksi) × [1 - ((K × h) / (140 × r))2] = 

92563 lb/ft

Strength reduction factor; φ = 0.9

Design axial strength; φ × Pn = 83307 lb/ft

P / (φ × Pn) = 0.009

PASS - Nominal axial strength exceeds axial load

Factored axial stress; P / t = 8 psi

Factored axial stress limit; 0.2 × f'm = 380 psi

PASS - Allowable stress under out of plane loads exceeds factored axial stress

Nominal cracking moment strength; Mcr = S × fr_norm = 18954 lb_in/ft

Modular ratio; n =  Es / Em = 16.959

Distance to neutral axis; ccr = (As × fy + P) / (0.64 × f'm) = 0.456 in

Moment of inertia of cracked section; Icr = n × (As + P × t / (fy × 2 × d)) × (d - ccr)2 + ccr
3 / 3 = 21.6 in4/ft

By iteration; Mu0 = M = 16537 lb_in/ft

δu0 = Mu0 × h2 / (4 × Em × I) = 0.087 in

; Mu1 = Mu0 + P × δu0 = 16604 lb_in/ft

δu1 = Mu1 × h2 / (4 × Em × I) = 0.087 in

Bending moment at bottom of panel; M= Mu0 + P × δu1 = 16604 lb_in/ft

Depth of reinforcement; d = 3.813 in
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Effective width per bar; beff = min(s, 6 × tnom, 72 in) = 24 in

Strength reduction factor; φ = 0.9

Tensile strain in reinforcement; εs = fy / Es = 0.0021

Maximum usable compressive strain of masonry; εmu = 0.0025

Fiber of max.compressive strain to neutral axis; cbal = εmu × d / (εmu + εs) = 2.086 in

Tensile force at balance point; Tbal = As × fy = 5890 lb/ft

β1 = 0.8

Compressive force at balance point; Cbal = 0.8 × f'm × β1 × cbal = 30440 lb/ft

Design axial force at balance point; Pbal = φ × (Cbal – Tbal) = 22095 lb/ft

Design moment at balance point; Mbal = φ × [Tbal × (d – t / 2) + Cbal × (t / 2 - β1 × cbal / 2)] = 81588 lb_in/ft

Maximum design moment from integration diagram; Mc = 21975 lb_in/ft

M / Mc = 0.756

PASS - Combination of applied axial load and flexure is acceptable 

Maximum area of tensile reinforcement (9.3.3.5); As_max = 0.64 × f'm × [εmu / (εmu + 1.5 × εs)] × d / fy = 0.414 in2/ft

PASS - Area of reinforcement provided is less than maximum allowable
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Consider wall at bottom under load combination no.7

Shear force; V = 263 lb/ft

Compressive force; Nu = 769 lb/ft

Net shear area; Anv = d = 45.750 in2/ft

Nominal shear strength; Vn = min([4 - 1.75 × min(M / (V × d), 1)] × Anv × √(f'm × 1 psi) + 0.25 × Nu, 4 

× Anv × √(f'm × 1 psi)) = 4679 lb/ft

Strength reduction factor; φv = 0.8

Design shear strength; φv × Vn = 3743 lb/ft

V / (φv × Vn) = 0.070
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PASS - Design shear strength exceeds applied shear strength
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RETAINING WALL ANALYSIS

In accordance with International Building Code 2018

Tedds calculation version 2.9.08

Analysis summary

Description Unit Capacity Applied F o S Result
Sliding stability plf 2726 479 5.691 PASS

Overturning stability lb_ft/ft 4265 2406 1.772 PASS

Bearing pressure psf 2500 1615 1.548 PASS

Design summary

Description Unit Provided Required Utilisation Result
Stem p0 - moment limit lb_in/ft 54229 38190 0.70 PASS

Stem p0 - Shear resistance lb/ft 7652 580 0.08 PASS

Base top face - Flexural reinforcement in2/ft 0.295 0.259 0.88 PASS

Base bottom face - Flexural reinforcement in2/ft 0.295 0.259 0.88 PASS

Base - Shear resistance lb/ft 9961 1875 0.19 PASS

Transverse base reinforcement in2/ft 0.589 0.259 0.44 PASS

Retaining wall details

Stem type; Cantilever

Stem height; hstem = 12.5 ft

Stem thickness; tstem = 6 in

Angle to rear face of stem; α = 90 deg

Stem density; γstem = 150 pcf

Toe length; ltoe = 1.5 ft

Heel length; lheel = 1.5 ft

Base thickness; tbase = 12 in

Base density; γbase = 150 pcf

Height of retained soil; hret = 0.083 ft

Angle of soil surface; β = 0 deg

Depth of cover; dcover = 2 ft

Depth of excavation; dexc = 0.667 ft

Retained soil properties

Soil type; Medium dense well graded sand

Moist density; γmr = 135 pcf

Saturated density; γsr = 145 pcf

Effective angle of internal resistance; φr = 30 deg

Effective wall friction angle; δr = 0 deg

Base soil properties

Soil type; Medium dense well graded sand

Soil density; γb = 115 pcf

Cohesion; cb = 0 psf

Effective angle of internal resistance; φb = 30 deg

Effective wall friction angle; δb = 15 deg

Effective base friction angle; δbb = 30 deg

Allowable bearing pressure; Pbearing = 2500 psf
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Loading details

Horizontal line load at 7.25 ft; PL1 = 265 plf

P1

1615 psf 0 psf
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 139 psf
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General arrangement

 

Calculate retaining wall geometry

Base length; lbase = ltoe + tstem + lheel = 3.5 ft

Moist soil height; hmoist = hsoil = 2.083 ft

Retained surface length; lsur = lheel = 1.5 ft

Effective height of wall; heff = hbase + dcover + hret = 3.083 ft

Area of wall stem; Astem = hstem × tstem = 6.25 ft2

 - Distance to vertical component; xstem = ltoe + tstem / 2 = 1.75 ft

Area of wall base; Abase = lbase × tbase = 3.5 ft2

 - Distance to vertical component; xbase = lbase / 2 = 1.75 ft

Area of moist soil; Amoist = hmoist × lheel = 3.125 ft2

 - Distance to vertical component; xmoist_v = lbase - (hmoist × lheel
2 / 2) / Amoist = 2.75 ft

 - Distance to horizontal component; xmoist_h = heff / 3 = 1.028 ft

Area of base soil; Apass = dcover × ltoe = 3 ft2

 - Distance to vertical component; xpass_v = lbase - (dcover × ltoe× (lbase - ltoe / 2)) / Apass = 0.75 ft

 - Distance to horizontal component; xpass_h = (dcover + hbase) / 3 = 1 ft

Area of excavated base soil; Aexc = hpass × ltoe = 2 ft2

 - Distance to vertical component; xexc_v = lbase - (hpass × ltoe× (lbase - ltoe / 2)) / Aexc = 0.75 ft

 - Distance to horizontal component; xexc_h = (hpass + hbase) / 3 = 0.778 ft
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Using Coulomb theory

Active pressure coefficient; KA = sin(α + φr)2 / (sin(α)2 × sin(α - δr) × [1 + √[sin(φr + δr) × sin(φr - β) / 

(sin(α - δr) × sin(α + β))]]2) = 0.333

Passive pressure coefficient; KP = sin(90 - φb)2 / (sin(90 + δb) × [1 - √[sin(φb + δb) × sin(φb) / (sin(90 + 

δb))]]2) = 4.977

From IBC 2018 cl.1807.2.3 Safety factor

Load combination 1; 1.0 × Dead + 1.0 × Live + 1.0 × Lateral earth

Sliding check

Vertical forces on wall

Wall stem; Fstem = Astem × γstem = 937 plf

Wall base; Fbase = Abase × γbase = 525 plf

Moist retained soil; Fmoist_v = Amoist × γmr = 422 plf

Base soil; Fexc_v = Aexc × γb = 230 plf

Total; Ftotal_v = Fstem + Fbase + Fmoist_v + Fexc_v = 2114 plf

Horizontal forces on wall

Line loads; FP_h = PL1 = 265 plf

Moist retained soil; Fmoist_h = KA × γmr × heff
2 / 2 = 214 plf

Total; Ftotal_h = FP_h + Fmoist_h = 479 plf

Check stability against sliding

Base soil resistance; Fexc_h = KP × cos(δb) × γb × (hpass + hbase)2 / 2 = 1505 plf

Base friction; Ffriction = Ftotal_v × tan(δbb) = 1221 plf

Resistance to sliding; Frest = Fexc_h + Ffriction = 2726 plf

Factor of safety; FoSsl = Frest / Ftotal_h = 5.691; > 1.5

PASS - Factor of safety against sliding is adequate

Overturning check

Vertical forces on wall

Wall stem; Fstem = Astem × γstem = 937 plf

Wall base; Fbase = Abase × γbase = 525 plf

Moist retained soil; Fmoist_v = Amoist × γmr = 422 plf

Base soil; Fexc_v = Aexc × γb = 230 plf

Total; Ftotal_v = Fstem + Fbase + Fmoist_v + Fexc_v = 2114 plf

Horizontal forces on wall

Line loads; FP_h = PL1 = 265 plf

Moist retained soil; Fmoist_h = KA × γmr × heff
2 / 2 = 214 plf

Base soil; Fexc_h = max(-KP × cos(δb) × γb × (hpass + hbase)2 / 2, -(Fmoist_h + FP_h)) = -479 

plf

Total; Ftotal_h = FP_h + Fmoist_h + Fexc_h = 0 plf

Overturning moments on wall

Line loads; MP_OT = abs(PL1) × (p1 + tbase) = 2186 lb_ft/ft

Moist retained soil; Mmoist_OT = Fmoist_h × xmoist_h = 220 lb_ft/ft

Total; Mtotal_OT = MP_OT + Mmoist_OT = 2406 lb_ft/ft
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Restoring moments on wall

Wall stem; Mstem_R = Fstem × xstem = 1641 lb_ft/ft

Wall base; Mbase_R = Fbase × xbase = 919 lb_ft/ft

Moist retained soil; Mmoist_R = Fmoist_v × xmoist_v = 1160 lb_ft/ft

Base soil; Mexc_R = Fexc_v × xexc_v - Fexc_h × xexc_h = 545 lb_ft/ft

Total; Mtotal_R = Mstem_R + Mbase_R + Mmoist_R + Mexc_R = 4265 lb_ft/ft

Check stability against overturning

Factor of safety; FoSot = Mtotal_R / Mtotal_OT = 1.772; > 1.5

PASS - Factor of safety against overturning is adequate

Bearing pressure check

Vertical forces on wall

Wall stem; Fstem = Astem × γstem = 937 plf

Wall base; Fbase = Abase × γbase = 525 plf

Moist retained soil; Fmoist_v = Amoist × γmr = 422 plf

Base soil; Fpass_v = Apass × γb = 345 plf

Total; Ftotal_v = Fstem + Fbase + Fmoist_v + Fpass_v = 2229 plf

Horizontal forces on wall

Line loads; FP_h = PL1 = 265 plf

Moist retained soil; Fmoist_h = KA × γmr × heff
2 / 2 = 214 plf

Base soil; Fpass_h = max(-KP × cos(δb) × γb × (dcover + hbase)2 / 2, -(Fmoist_h + FP_h)) = -479 

plf

Total; Ftotal_h = max(FP_h + Fmoist_h + Fpass_h - Ftotal_v × tan(δbb), 0 plf) = 0 plf

Moments on wall

Wall stem; Mstem = Fstem × xstem = 1641 lb_ft/ft

Wall base; Mbase = Fbase × xbase = 919 lb_ft/ft

Line loads; MP = -(PL1 × (p1 + tbase)) = -2186 lb_ft/ft

Moist retained soil; Mmoist = Fmoist_v × xmoist_v - Fmoist_h × xmoist_h = 940 lb_ft/ft

Base soil; Mpass = Fpass_v × xpass_v - Fpass_h × xpass_h = 738 lb_ft/ft

Total; Mtotal = Mstem + Mbase + MP + Mmoist + Mpass = 2051 lb_ft/ft

Check bearing pressure

Distance to reaction; x = Mtotal / Ftotal_v = 0.92 ft

Eccentricity of reaction; e = x - lbase / 2 = -0.83 ft

Loaded length of base; lload = 3 × x = 2.76 ft

Bearing pressure at toe; qtoe = 2 × Ftotal_v / lload = 1615 psf

Bearing pressure at heel; qheel = 0 psf

Factor of safety; FoSbp = Pbearing / max(qtoe, qheel) = 1.548; 

PASS - Allowable bearing pressure exceeds maximum applied bearing pressure

RETAINING WALL DESIGN

In accordance with ACI 318-14 and TMS 402/602-16 using the strength design method

Tedds calculation version 2.9.08
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Concrete details

Compressive strength of concrete; f'c = 4000 psi

Concrete type; Normal weight

Reinforcement details

Yield strength of reinforcement; fy = 60000 psi

Modulus of elasticity or reinforcement; Es = 29000000 psi

Compression-controlled strain limit; εty = 0.002

Cover to reinforcement

Top face of base; cbt = 2 in

Bottom face of base; cbb = 3 in

Masonry details

8" CMU in running bond, fully bedded with PCL class M mortar, fully grouted

Compressive strength of unit; fcu = 2000 psi

Net compressive strength - Table 2; f'm = 2000 psi

Net modulus of elasticity - cl.Table 4.2.2; Em = 900 × f'm = 1800000 psi

Modulus of rupture - Table 9.1.9.2; fr = 163 psi

Thickness of unit; tb = 7.625 in

Length of unit; lb = 15.625 in

Height of unit; hb = 7.625 in

Thickness of joint; tj = 0.375 in

Face shell thickness; twf = 1.25 in

End shell thickness; twe = 1.25 in

Internal web thickness; twi = 1.25 in

Depth of cavity; tc = tb - 2 × twf = 5.125 in

Length of cavity; lc = (lb - twi - 2 × twe) / 2 = 5.938 in
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From IBC 2018 cl.1605.2 Basic load combinations

Load combination no.1; 1.4 × Dead

Load combination no.2; 1.2 × Dead + 1.6 × Live + 1.6 × Lateral earth

Load combination no.3; 1.2 × Dead + 1.0 × Earthquake + 1.0 × Live + 1.6 × Lateral earth 

Load combination no.4; 0.9 × Dead + 1.0 × Earthquake + 1.6 × Lateral earth
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Check stem design at base of stem

Depth of section; t = 6 in

Masonry section properties

Gross cross-sectional area; A = tb = 91.5 in2/ft

Gross moment of inertia; I = tb3 / 12 = 443.3 in4/ft

Gross section modulus; S = 2 × I / tb = 116.3 in3/ft

Gross radius of gyration; r = √(I / A) = 2.2 in

Reinforced masonry - Section 9.3

Design bending moment combination 2; M = 38190 lb_in/ft

Axial load; P = 1.2 × γstem × hstem × A = 1430 lb/ft

Effective height; h = 2 × hstem = 25 ft
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Slenderness ratio; h / r = 136.293

Nominal axial strength - exp.9-16; Pn = 0.8 × (0.8 × (A - Asr.prov) × f'm) × (70 × r / h)2 = 30795 lb/ft

Strength reduction factor - cl.9.1.4; φ = 0.9

Design axial strength; φPn = φ × Pn = 27716 lb/ft

P / φPn = 0.052

PASS - Nominal axial strength exceeds axial load

Reinforcement provided; No.4 bars @ 8" c/c

Area of reinforcement provided; Asr.prov = π × φsr
2 / (4 × ssr) = 0.295 in2/ft

Depth of reinforcement; d = 3.625 in

Maximum usable compressive strain of masonry - cl.9.3.2

εmu = 0.0025

Tensile strain in reinforcement at balance point; εs = fy / Es = 0.002069

Tension reinforcement strain factor; αs = 1.5

Maximum area of reinforcement; Asr.max = 0.64 × f'm × d × [εmu / (εmu + αs × εs)] / fy = 0.414 in2/ft

PASS - Area of stem reinforcement provided is less than maximum allowable

Distance from fiber of maximum compressive strain to neutral axis

c = d × εmu / (εmu + εs) = 1.983 in

Tensile force at balance point; Tb = Asr.prov × fy = 17671 lb/ft

β1 = 0.8

Compressive force at balance point; Cb = 0.8 × f'm × β1 × c = 30466 lb/ft

Design axial force at balance point; Pb = φ × (Cb - Tb) = 11515 lb/ft

Design moment at balance point; Mb = φ × (Tb × (d - tb / 2) + Cb × (tb / 2 - β1 × c / 2)) = 79801 lb_in/ft

Strength interaction diagram

c / d c (in) C (lb/ft) T (lb/ft) fs (psi) M (lb_in/ft) P (lb/ft)

0.01 0.036 557 17671 60000 -1079 -15403

0.1 0.363 5568 17671 60000 15397 -10893

0.2 0.725 11136 17671 60000 32322 -5882

0.3 1.088 16704 17671 60000 47794 -871

0.4 1.45 22272 17671 60000 61813 4140

0.5 1.813 27840 17671 60000 74378 9152

0.547 1.983 30466 17671 60000 79801 11515

0.6 2.175 33408 14235 48333 86071 17255

0.7 2.538 38976 9151 31071 96588 26842

0.8 2.9 44544 5338 18125 97503 27716
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From strength interaction diagram...

Maximum moment; Mmax = 105437 lb_in/ft

Limiting moment under applied axial load; Mlimit = 54229 lb_in/ft

M / Mlimit = 0.704

PASS - Design flexural strength exceeds factored bending moment

Design shear force; V = 580 lb/ft

Nominal shear strength - cl.9.3.4.1.2; Vn = min((4 - 1.75 × min(M / (V × tb), 1)) × A × √(f'm × 1 psi) + 0.25 × P, 4 × 

A × √(f'm × 1 psi)) = 9564 lb/ft

Strength reduction factor - cl.9.1.4; φv = 0.8

Design shear strength; φVn = φv × Vn = 7652 lb/ft

V / φVn = 0.076

PASS - Design shear strength exceeds applied shear force

Check base design at toe

Depth of section; h = 12 in

Rectangular section in flexure - Section 22.3

Design bending moment combination 2; M = 1825 lb_ft/ft

Depth of tension reinforcement; d = h - cbb - φbb / 2 = 8.75 in

Compression reinforcement provided; No.4 bars @ 8" c/c

Area of compression reinforcement provided; Abt.prov = π × φbt
2 / (4 × sbt) = 0.295 in2/ft

Tension reinforcement provided; No.4 bars @ 8" c/c

Area of tension reinforcement provided; Abb.prov = π × φbb
2 / (4 × sbb) = 0.295 in2/ft

Maximum reinforcement spacing - cl.7.7.2.3; smax = min(18 in, 3 × h) = 18 in

PASS - Reinforcement is adequately spaced
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Depth of compression block; a = Abb.prov × fy / (0.85 × f'c) = 0.433 in

Neutral axis factor - cl.22.2.2.4.3; β1 = min(max(0.85 - 0.05 × (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.85

Depth to neutral axis; c = a / β1 = 0.51 in

Strain in reinforcement; εt = 0.003 × (d - c) / c = 0.048515

Section is in the tension controlled zone

Strength reduction factor; φf = min(max(0.65 + 0.25 ×(εt - εty) / 0.003, 0.65), 0.9) = 0.9

Nominal flexural strength; Mn = Abb.prov × fy × (d - a / 2) = 12567 lb_ft/ft

Design flexural strength; φMn = φf × Mn = 11310 lb_ft/ft

M / φMn = 0.161

PASS - Design flexural strength exceeds factored bending moment

By iteration, reinforcement required by analysis; Abb.des = 0.047 in2/ft

Minimum area of reinforcement - cl.7.6.1.1; Abb.min = 0.0018 × h = 0.259 in2/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Section 22.5

Design shear force; V = 1875 lb/ft

Concrete modification factor - cl.19.2.4; λ = 1

Nominal concrete shear strength - eqn.22.5.5.1; Vc = 2 × λ × √(f'c × 1 psi) × d = 13282 lb/ft

Strength reduction factor; φs = 0.75

Design concrete shear strength - cl.7.6.3.1; φVc = φs × Vc = 9961 lb/ft

V / φVc = 0.188

PASS - No shear reinforcement is required

Check base design at heel

Depth of section; h = 12 in

Rectangular section in flexure - Section 22.3

Design bending moment combination 2; M = 582 lb_ft/ft

Depth of tension reinforcement; d = h - cbt - φbt / 2 = 9.75 in

Compression reinforcement provided; No.4 bars @ 8" c/c

Area of compression reinforcement provided; Abb.prov = π × φbb
2 / (4 × sbb) = 0.295 in2/ft

Tension reinforcement provided; No.4 bars @ 8" c/c

Area of tension reinforcement provided; Abt.prov = π × φbt
2 / (4 × sbt) = 0.295 in2/ft

Maximum reinforcement spacing - cl.7.7.2.3; smax = min(18 in, 3 × h) = 18 in

PASS - Reinforcement is adequately spaced

Depth of compression block; a = Abt.prov × fy / (0.85 × f'c) = 0.433 in

Neutral axis factor - cl.22.2.2.4.3; β1 = min(max(0.85 - 0.05 × (f'c - 4 ksi) / 1 ksi, 0.65), 0.85) = 0.85

Depth to neutral axis; c = a / β1 = 0.51 in

Strain in reinforcement; εt = 0.003 × (d - c) / c = 0.054403

Section is in the tension controlled zone

Strength reduction factor; φf = min(max(0.65 + 0.25 ×(εt - εty) / 0.003, 0.65), 0.9) = 0.9

Nominal flexural strength; Mn = Abt.prov × fy × (d - a / 2) = 14039 lb_ft/ft

Design flexural strength; φMn = φf × Mn = 12635 lb_ft/ft

M / φMn = 0.046

PASS - Design flexural strength exceeds factored bending moment
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By iteration, reinforcement required by analysis; Abt.des = 0.013 in2/ft

Minimum area of reinforcement - cl.7.6.1.1; Abt.min = 0.0018 × h = 0.259 in2/ft

PASS - Area of reinforcement provided is greater than minimum area of reinforcement required

Rectangular section in shear - Section 22.5

Design shear force; V = 776 lb/ft

Concrete modification factor - cl.19.2.4; λ = 1

Nominal concrete shear strength - eqn.22.5.5.1; Vc = 2 × λ × √(f'c × 1 psi) × d = 14799 lb/ft

Strength reduction factor; φs = 0.75

Design concrete shear strength - cl.7.6.3.1; φVc = φs × Vc = 11100 lb/ft

V / φVc = 0.070

PASS - No shear reinforcement is required

Transverse reinforcement parallel to base

Minimum area of reinforcement - cl.7.6.1.1; Abx.req = 0.0018 × tbase = 0.259 in2/ft

Transverse reinforcement provided; No.4 bars @ 8" c/c each face

Area of transverse reinforcement provided; Abx.prov = 2 × π × φbx
2 / (4 × sbx) = 0.589 in2/ft

PASS - Area of reinforcement provided is greater than area of reinforcement required

No.4 bars

3.625"

No.4 bars @ 8" c/c

No.4 bars @ 8" c/c

No.4 bars @ 8" c/c
transverse reinforcement
in base

3"

2"

Reinforcement details
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