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BASIS FOR DESIGN:
(1) Building Code:
(2) Design Loads:
(3) Lumber:
(4) Concrete:
(5) Foundation:

R

2018 IBC

Roof Live = 20 psf

Roof Snow Load = 0 psf

Wind Load = 115 mph (Vult.) Exp. C
Seismic Loading = Site Class D

SDC=C
Ss=0.209
S1=10.108

All 2x6 and larger nominal solid sawn lumber #2 Douglas Fir —
Larch. All 2x4 solid sawn lumber Douglas Fir — Larch stud grade.

Compressive strength used for design £¢=2500 psi, Type II/V
concrete

1500 psf bearing pressure used for footing design (Foundation
designed for non-expansive soil)



THE ENCLAVES LOT 20 LOADING

Typ. Flat Roof Loading

Foam roofing w/ Acrylic Coat 1.75 psf

Roof Solar Panels 4 psf

15/32" Roof Sheathing: 1.7 psf

Pre-Engineered Roof Trusses: 3.5 psf

R-38 Blown-in Insulation: 1 psf

1-Layer 5/8" Gypboard: 2.75 psf

Mechanical, Plumbing, Misc: 2.5 psf
Typ. Pitched Roof Loading

Metal Roofing: 1.5 psf

Roof Solar Panels 0 psf

15/32" Roof Sheathing: 1.7 psf

Pre-Engineered Roof Trusses: 3.5 psf

R-38 Blown-in Insulation: 1 psf

1-Layer 5/8" Gypboard: 2.75 psf

Mechanical, Plumbing, Misc: 3 psf

[ 1aest

Typ. Exterior Wall w/ EIFS

2x6 Framing at 16" o.c.: 1.7 psf
1/2" Gypboard: 2.2 psf
1/2" Soundboard: 0 psf
R-23 Batt Insulation: 0.5 psf
7/16" Sheathing: 1.7 psf
Stucco: 9 psf
Mechanical, Plumbing, Misc: 1 psf
—
Typ. Exterior Wall w/ Cultured Stone
2x6 Framing at 16" o.c. 1.7 psf
1/2" Gypboard: 2.2 psf
1/2" Soundboard: 0 psf
R-23 Batt Insulation: 0.5 psf
7/16" Sheathing: 1.7 psf
Stone Veneer: 18 psf
Mechanical, Plumbing, Misc: 1 psf

—
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Title Block Line 1

Project Title:
You can change this area Engineer:
using the "Settings” menu item Project ID:

and then using the "Printing & Project Descr:

Title Block" selection.
Title Block Line 6

'Multiple Simple Beam

Lic. #3 K\W06005427

Printed: 6 AUG 2022, 11:36AM

~ File: LH ENCLAVES LOT 20_CALCS .ec6
Software copyright ENERCALC, INC. 1883-2020, Build:12.20.5.31 &
=" IRONIROCKENGINEERING

Description : ROOF BEAMS 1

Wood Beam Design : BEAM RB1
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  2-2x6, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending
Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Pril 1,350.0 psi  Fv 180.0 psi Ebend- xx 1,600.0ksi Density  31.210 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 575.0 psi Eminbend - xx 580.0ksi
Applied Loads

Beam self weight calculated and added to loads
Unif Load: D =0.0140, Lr=0.020 k/ft, Trib= 13.0 ft
Unif Load: D =0.0180, Lr=0.020 k/t, Trib=9.50 ft
Unif Load: D = 0.0170 k/tt, Trib= 5.0 ft

Design Summary

5 BlE.
Max fb/Fb Ratio = 0.974: 1 -_._
fb : Actual : 1,414.73 psi at 2.000 ft in Span # 1
Fb : Allowable : 1,452.52 psi = it
Load Comb - +D+Lr+H 3 22%6 ' X
Max fv/FvRatio = 0.557:1 40
fv : Actual : 125.36 psi at 0.000 ft in Span#1 - : .
Fv : Allowable : 225.00 psi
Load Comb : +D+Lr+H Max Deflections h
Max Reactions (k) D L Lr s w E H Transient Downward  0.039in Total Downward 0.078 in
Left Support 0.88 0.90 Ratio 1225 Ratio 618
Right Support  0.88 0.90 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : BEAM RB2

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

BEAM Size:  2-2x10, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2

Fb - Tension 900 psi Fc - Pril 1350 psi  Fv 180 psi Ebend- xx 1600 ksi Density 31.21 pcf
Fb - Compr 900 psi Fc - Perp 625 psi Ft 575 psi Eminbend - xx 580 ksi
Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.0180, Lr=0.020 ki, Trib= 11.250 ft
Unif Load: D =0.0170 kftt, Trib= 9.50 ft
MgnSu—mma'rrz D(0 28481618 2250)
Max fb/Fb Ratio = 0.726 : 1 = :
fb : Actual : 881.44 psi at 3.250ft in Span # 1
Fb : Allowable : 1,214.16 psi
Load Comb : - +D+Lr+H
Max fv/FvRatio = 0.356: 1 -
fv : Actual : 80.14 psi at 0.000ft in Span # 1 L - J
Fv : Allowable : 225.00 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr S w E H Transient Downward 0.029in Total Downward 0.076 in
Left Support 1.20 0.73 Ratio 2718 Ratio 1027
Right Support 1.20 0.73 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:



Title Block Line 1

You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.

Title Block Line6
Multiple Simple Beam

Lic. # : KW-06005427

Wood Beam Design : BEAM RB3

Project Title:
Engineer:
Project ID:
Project Descr:

Software copyright ENERCALC, INC. 1983-2020, Build:12.20 5.31

Printed: 6 AUG 2022, 11:36AM
File: LH ENCLAVES LOT 20_CALCS.ec6

IRON ROCK ENGINEERING

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

Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

BEAM Size: 2-2x8, Sawn, Fully Unbraced
Wood Species : Douglas Fir - Larch
Fb - Tension 900 psi Fc- Pl 1350 psi
Fb - Compr 900 psi Fc - Perp 625 psi
Applied Loads

Beam self weight calculated and added to foads
Unif Load: D =0.0180, Lr=0.020 k/ft, Trib= 1.0t
Unif Load: D = 0.0260 k/t, Trib= 4.50 ft

Design Summary

Max fb/Fb Ratio = 0.752: 1
fb : Actual : 719.67 psi at 4.750 ft in Span#1
Fb : Allowable : 957.50 psi
Load Comb : +D+H

Max fv/FvRatio = 0.247:1
fv : Actual ; 39.97 psi at 0.000ft in Span #1
Fv : Aliowable : 162.00 psi
Load Comb : +D+H

Max Reactions (k) D L Lr S w E
Left Support 0.66 0.10
Right Support 0.66 0.10

Wood Beam Design : BEAM RB4

Fv
Ft

Wood Grade ; No.2
180 psi Ebend- xx
575 psi Eminbend - xx

Max Deflections
Transient Downward  0.024in

Ratio 4715
LC: Lr Only

Transient Upward 0.000in
Ratio 9999
LC:

1600 ksi
580 ksi

Density 31.21 pef

Total Downward 0.193 in
Ratio 590
LC: +D+Lr+H

Total Upward 0.000 in
Ratio 9999
LC:

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

Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

BEAM Size:  2-2x6, Sawn, Fully Unbraced
Wood Species : Douglas Fir - Larch
Fb - Tension 900 psi Fc - Pril 1350 psi
Fb - Compr 900 psi Fc - Perp 625 psi
Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.0140, Lr=0.020 k/ft, Trib= 3.0 ft
Unif Load; D =0.0170 k/ft, Trib=7.250 ft
Unif Load: D =0.0120 k/ft, Trib= 2.0 ft
Design Summary

Max fb/Fb Ratio = 0.504: 1
fb : Actual : 527.08 psi at 2.625ft in Span#1
Fb : Allowable : 1,046.56 psi
Load Comb : +D+H

Max fv/FvRatio = 0.235:1
fv : Actual : 38.04psi at 4.795ft in Span#1
Fv : Allowable : 162.00 psi
Load Comb : +D+H

Max Reactions (k) D L Lr s w E
Left Support 0.51 0.16
Right Support 0.51 0.16

Fv
Ft

|=

Wood Grade : No.2

180 psi Ebend- xx 1600 ksi Density 31.21 pef
575 psi Eminbend - xx 580 ksi

Max Deflections
Transient Downward 0.015in

Ratio 4066
LC: Lr Only

Transient Upward 0.000in

Ratio 9999

LC:

Do AT ﬁﬁiuam

R

Total Downward 0.065 in
Ratio 965
LC: +D+Lr+H

Total Upward 0.000 in
Ratio 9999
LC:
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Wood Beam Design : BEAM RB5

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

BEAM Size: 5.5x16.5, GLB, Braced @ 1/3 Points
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : DF/DF Wood Grade : 24F - V4
Fb - Tension 2400 psi Fc - Prli 1650 psi  Fv 265 psi Ebend- xx 1800 ksi Density 31.21 pef
Fb - Compr 1850 psi Fc - Perp 650 psi  Ft 1100 psi Eminbend - xx 950 ksi
Applied Loads

Beam self weight calculated and added to loads

Unif Load: D =0.0140, Lr=0.020 k/ft, Trib= 13.0 ft
Unif Load: D =0.0140, Lr=0.020 kft, Trib= 5.250 it
Unif Load: D =0.0170 k/ft, Trib=7.50 ft

Unif Load: D =0.0120 k/ft, Trib=7.250 ft

Design Summary

Max fb/Fb Ratio = 0.405: 1
fb : Actual ; 1,202.40pst at 7.673ft inSpan# 1
Fb : Allowable : 2,966.95 psi = ;
Load Comb : +D+Lr+H, LL Comb Run {L*) A 5.5%x16.5
Max fv/FvRatio = 0.282:1 . 15.50 ft
fv : Actual : 93.34 psi at 14.183 ft in Span# 1
Fv : Allowable : 331.25 psi
Load Comb ; +D+Lr+H, LL Comb Run (LL) Max Deflections
Max Reactions (k) D L Lr S w E H Transient Downward 0.129in Total Downward 0.293 in
Left Support 3.71 2.83 Ratio 1442 Ratio 635
Right Support  5.02 374 Lr Only, LL Comb Run (L* Y+Lr+H, LL Comb Run (L*
Transient Upward -0.062in Total Upward -0.136 in
Ratio 908 Ratio 410
Lr Only, LL Comb Run (L* J+Lr+H, LL Comb Run (L*

Wood Beam Design : BEAM RB6
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :  5.5x18, GLB, Braced @ 1/3 Points
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : DF/DF Wood Grade : 24F - V4
Fb - Tension 2,400.0 psi Fc - Prll 1,650.0 psi Fv 265.0 psi Ebend- xx 1,800.0 ksi Density  31.210 pcf
Fb - Compr 1,850.0 psi Fc - Perp 650.0 psi Ft 1,100.0 psi Eminbend - xx 950.0ksi
Applied Loads

Beam self weight calculated and added to loads

Unif Load: D =0.0140, Lr=0.020 kfft, Trib= 5.250 ft
Unif Load: D =0.0170 k/fft, Trib=5.0 ft

Unif Load: D =0.0120 kfft, Trib= 5.250 ft

Design Summary

Max fb/Fb Ratio = 0.251: 1
fo : Actual : 720.63 psi at 10.125ft in Span# 1 :
Fb : Allowable : 2,870.94 psi : 7 N T
Load Comb : +D+Lr+H o 5.5x18 &
Max fv/FvRatio = 0.138: 1 20.250 ft
fv: Actual : 4555 psi at 18.765 ft in Span # 1 B
Fv : Allowable : 331.25 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward 0.083in Total Downward 0.275 in
Left Support 2.46 1.06 Ratio 2927 Ratio 883
Right Support 2.46 1.06 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:
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Wood Beam Design : BEAM RB7

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

BEAM Size :  5.5x21, GLB, Braced @ 1/3 Points
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending
Wood Species : DF/DF Wood Grade : 24F - V4
Fb - Tension 2,400.0 psi Fc - Pril 1,650.0 psi  Fv 265.0 psi  Ebend- xx 1,800.0ksi Density  31.210 pcf
Fb - Compr 1,850.0 psi Fc - Perp 650.0psi  Ft 1,100.0 psi Eminbend - xx 950.0 ksi
Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.0140, Lr=0.020 k/tt, Trib= 13.0 ft
Unif Load: D =0.0170 kfft, Trib= 2.670 ft
Unif Load: D =0.0120 k/ft, Trib= 2.0 ft
Design Summary
Max fb/Fb Ratio = 0.289 - 1 Do AR c0) :
fb : Actual : 816.20 psi at 10.125 ft in Span # 1 =
Fb : Allowable : 2,827.03 psi 7 il
Load Comb : +D+Lr+H AK A
Max fv/FvRatio = 0.177:1 20.250 ft
fv : Actual : 58.78 psi at 18.563 ft in Span # 1 4
Fv : Allowable : 331.25 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr S w E H Transient Downward  0.1291in Total Downward 0.267 in
Left Support 2.80 2.63 Ratio 1877 Ratio 909
Right Support 2.80 2.63 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : BEAM RB8
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.5x13.5, GLB, Braced @ 1/3 Points
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending
Wood Species : DF/DF Wood Grade : 24F - V4
Fb - Tension 2400 psi Fc - Prli 1650 psi  Fv 265 psi Ebend- xx 1800 ksi Density 31.21 pcf
Fb - Compr 1850 psi Fc - Perp 650psi Ft 1100 psi Eminbend - xx 950 ksi
Applied Loads

Beam self weight calculated and added to foads
Unif Load: D =0.0140, Lr=10.020 k/ft, Trib= 10.50 ft
Unif Load: D = 0.0120 k/ft, Trib= 10.50 ft

Design Summary

Max fb/Fb Ratio = 0.406: 1
fb : Actual : 1,206.46 psi at 8.163 ft in Span # 1
Fb : Allowable : 2,971.26 psi
Load Comb : +D+Lr+H, LL Comb Run (L*)
Max fv/FvRatio = 0.234: 1 : 16.830 ft 3.50 ft
fv : Actual : 77.49 psi at 15.736 ft in Span # 1 f T
Fv : Allowable : 331.25 psi
Load Comb : +D+Lr+H, LL Comb Run (LL) Max Deflections
Max Reactions (k) D L Lr S w E H Transient Downward 0.188in Total Downward 0.421 in
Left Support 2.33 1.77 i i
Right S%%port 558 258 Ratio 1072 Ratio 480

Lr Only, LL Comb Run (L*
Transient Upward -0.124in
Ratio 674

Lr Only, LL Comb Run (L*

J+Lr+H, LL Comb Run (L*
Total Upward -0.261 in
Ratio 320

>+Lr+H, LL Comb Run (L*
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Wood Beam Design : BEAM RB9A
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.5x18, GLB, Braced @ 1/3 Points
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : DF/DF Wood Grade : 24F - V4
Fb - Tension 2400 psi Fc - Pril 1650 psi Fv 265 psi Ebend- xx 1800 Kksi Density 31.21 pef
Fb - Compr 1850 psi Fc - Perp 650 psi  Ft 1100 psi Eminbend - xx 950 ksi
Applied Loads

Beam self weight calculated and added to loads
Unif Load: D =0.0140, Lr=0.020 k/ft, Trib= 10.50 ft
Unif Load: D = 0.0120 kfft, Trib= 10.50 ft

Design Summary )
Max fb/Fb Ratio = 0.383. 1 = D0 RBI280 210)
fb : Actual : 1,096.97 psi at 10.375 ft in Span # 1 . SE T : =
Fb : Allowable : 2,863.95 psi i
Load Comb : +D+Lr+H 2, ¢ 7%
Max fv/FvRatio = 0.206: 1 20.750 ft
fv : Actual : 68.20 psi at 19.298 ft in Span # 1
Fv : Allowable : 331.25 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward  0.183in Total Downward 0.440 in
Left Support 3.05 2.18 Ratio 1360 Ratio 566
Right Support 3.05 2.18 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000 in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : BEAM RB9B
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :  5.5x9, GLB, Braced @ 1/3 Points
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : DF/DF Wood Grade : 24F - V4
Fb - Tension 2400 psi Fc - Pril 1650 psi Fv 265 psi Ebend- xx 1800 ksi Density 31.21 pcf
Fb - Compr 1850 psi Fc - Perp 650 psi Ft 1100 psi Eminbend - xx 950 ksi
Applied Loads

Beam self weight calculated and added to loads

Unif Load: D =0.0140, Lr=0.020 k/ft, Trib= 6.250 ft
Unif Load: D =0.0170 k/t, Trib= 6.0 ft

Unif Load: D =0.0120 k/ft, Trib= 1.0 ft

Design Summary

Max fo/Fb Ratio = _ 0.259 1 D(0.0 M98 1250)
fb : Actual : 775.62psi at 5.335ft in Span# 1 - K
Fb : Allowable : 2,989.00 psi 7 < e
Load Comb : +D+Lr+H 5.5x9
Max fv/FvRatio = 0.142:1 10.670 ft
fv : Actual : 46.89 psi at 9.923 ft in Span # 1 — — - -
Fv : Allowable : 331.25 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward  0.061 in Total Downward 0.164 in
Left Support 1.13 0.67 Ratio 2101 Ratio 778
Right Support 1.13 067 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:
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Wood Beam Design : BEAM RB10
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size : 5.5x12, GLB, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : DF/DF Wood Grade : 24F - V4
Fb - Tension 2400 psi Fc - Prli 1650 psi Fv 265 psi Ebend- xx 1800 ksi Density 31.21 pef
Fb - Compr 1850 psi Fc - Perp 650 psi Ft 1100 psi Eminbend - xx 950 ksi
Applied Loads

Beam self weight calculated and added to loads

Unif Load: D =0.0140, Lr=0.020 k/t, 0.0 ft to 8.250 ft, Trib= 2.0 ft
Unif Load: D =0.0260, Lr=0.020 k/ft, 8.250 to 12.50 ft, Trib= 9.250 ft
Unif Load: D =0.0170 k/ft, 0.0 to 8.250 t, Trib= 6.0 ft

Unif Load: D = 0.0120 k/ft, 0.0 to 8.250 ft, Trib= 1.0 ft

Point; D=1.130, Lr=0.670 k @ 8.250 ft

Point: D=23.050, Lr=2.180 k @ 8.250 ft

Design Summary -

Max fb/Fb Ratio = 0.363; 1 D(0,2405) Lr(0.1850)
fb : Actual : 833.32psl at 7.670 ft in Span # 1 R -
Fb : Allowable : 2,292.53 psi
Load Comb : +D+Lr+H, LL Comb Run (*L) a

Max fv/FvRatio = 0.120: 1
fv : Actual : 30.82psi at 6.673ft inSpan#1 L : 4 ]
Fv : Allowable : 331.25 psi
Load Comb : +D+Lr+H, LL Comb Run (LL) Max Deflections -

Max Reactions (k) D L Lr S w E H Transient Downward  0.075in Total Downward 0.163 in
Left Support -0.10 -0.49 Ratio 1554 Ratio 712
Right Support  6.65 4.31 Lr Only, LL Comb Run (*L >+Lr+H, LL Comb Run ("L

Transient Upward -0.017in Total Upward -0.034 in
Ratio 5279 Ratio 2714
Lr Only, LL Comb Run ("L HLr+H, LL Comb Run ("L

Wood Beam Design : BEAM RB11
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :  5.5x15, GLB, Braced @ 1/3 Points
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : DF/DF Wood Grade : 24F - V4
Fb - Tension 2400 psi Fc - Pril 1650 psi  Fv 265 psi Ebend- xx 1800 ksi Density 31.21 pcf
Fb - Compr 1850 psi Fc - Perp 650 psi  Ft 1100 psi  Eminbend - xx 950 ksi

Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.0140, Lr=0.020 k/ft, Trib= 13.0 ft
Unif Load: D =0.0180, Lr=0.020 k/fft, Trib= 5.250 ft
Unif Load: D =0.0170 kfit, Trib= 7.670 ft
Unif Load: D =0.0120 k/tt, Trib= 2.0 ft

Design Summary

Max fb/Fb Ratio = 0.576: 1
b : Actual : 1,710.40 psi at 8.500 ft in Span # 1
Fb : Allowable : 2,967.26 psi
Load Comb : +D+Lr+H
Max fv/FvRatio = 0.324:1
fv: Actual ; 107.32 psi at 15.753 ft in Span # 1 L J
Fv : Allowable : 331.25 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr ] w E H Transient Downward 0.248in Total Downward 0.552 in
Left Support 3.81 3.10 Ratio 823 Ratio 369
Right Support 3.81 3.10 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:
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IRON ROCKENGINEERING |

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

BEAM Size:  2-2x8, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending
Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fe - Prll 1,350.0psi  Fv 180.0 psi Ebend- xx
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 575.0 psi Eminbend - xx
Applied Loads

Beam self weight calculated and added to loads
Unif Load: D =0.0140, Lr=0.020 k/t, Trib=3.0 ft
Unif Load: D = 0.0260 k/ft, Trib= 3.50 ft

Unif Load: D = 0.0120 kfft, Trib= 2.0 ft

Design Summary

Max fb/Fb Ratio = 0.695: 1
fb : Actual : 666.85 psi at 4,250 ft in Span# 1
Fb : Allowable : 959.34 psi
Load Comb : +D+H
Max fv/FvRatio = 0.252:1
fv : Actual : 40.76 psi at 7.905ft in Span # 1
Fv : Allowable : 162.00 psi
Load Comb : +D+H Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward  0.046in
Left Support 0.69 0.26 Ratio 2194
Right Support 0.69 0.26 LC: Lr Only
Transient Upward 0.000in
Ratio 9999
LC:

Wood Beam Design : BEAM RB13

1,600.0 ksi
580.0ksi

Density  31.210 pcf

Total Downward 0.172 in
Ratio 593
LC: +D+Lr+H

Total Upward 0.000 in
Ratio 9999
LC:

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

BEAM Size:  2-2x8, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending
Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900 psi Fc-Prll 1350 psi Fv 180 psi Ebend- xx
Fb - Compr 900 psi Fc - Perp 625 psi Ft 575 psi Eminbend - xx
Applied Loads

Beam self weight calculated and added to loads
Unif Load: D =0.0140, Lr=0.020 k/tt, Trib= 7.0 ft
Unif Load: D =0.0180, Lr=0.020 kfft, Trib= 6.0 ft
Unif Load: D = 0.0170 k/ft, Trib= 2.50 t

Design Summary

Max fb/Fb Ratio = 0.930: 1
fb : Actual : 1,237.57 pst at 3.250ft in Span# 1
Fb : Allowable : 1,330.22 psi
Load Comb : +D+Lr+H
Max fv/FvRatio = 0.419:1
fv : Actual : 94.33 psi at 0.000 ft in Span # 1 1
Fv : Allowable : 225.00 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward  0.069in
Left Support 0.82 0.85 Ratio 1132
Right Support 0.82 0.85 LC: Lr Only
Transient Upward 0.000in
Ratio 9999
LC:

1600ksi
580ksi

Density 31.21 pef

Total Downward 0.136 in
Ratio 573
LC: +D+Lr+H

Total Upward 0.000 in
Ratio 9999
LC:
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Wood Beam Design : BEAM RB14
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size: 3-2x10, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900 psi Fc - Prii 1350 psi  Fv 180 psi  Ebend- xx 1600 ksi Density 31.21 pcf
Fb - Compr 900 psi Fc - Perp 625 psi Ft 575 psi Eminbend - xx 580 ksi
Applied Loads

Beam self weight calculated and added to loads

Unif Load: D =0.0180, Lr=0.020 k/ft, Trib= 16.50 it
Unif Load: D =0.0170 kft, Trib=5.50 ft

Unif Load: D =0.0120 k/ft, Trib= 2.0 ft

Design Summary
Max fb/Fb Ratio =  0.977: 1 = —— @’@m‘”
fb : Actual : 1,198.81 psi at 4.125ft in Span# 1 .
Fb : Allowable : 1,226.49 psi
Load Comb : +D+Lr+H g 3-2x10 .
Max fv/FvRatio = 0.405: 1 8.250 #t
: Actual ; 91.10 psi at 0.000 ft in Span # 1 L - J
Fv : Allowable 225.00 psi f
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward  0.073in Total Downward 0.166 in
Left Support 1.75 1.36 Ratio 1359 Ratio 595
Right Support 1.75 1.36 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : BEAM RB15
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  6x12, Sawn, Braced @ 1/3 Points
Using "Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bendmg

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900 psi Fc - Prll 1350 psi  Fv 180 psi Ebend- xx 1600 ksi Density 31.21 pef
Fb - Compr 900 psi Fc - Perp 625 psi  Ft 575 psi Eminbend - xx 580 ksi
Applied Loads

Beam self weight calculated and added to loads

Unif Load: D =0.0180, Lr=0.020 kfft, Trib= 16.50 ft
Unif Load: D =0.0180, Lr=0.020 kfft, Trib= 2.50 ft
Unif Load: D = 0.0170 kfft, Trib= 10.50 ft

Unif Load: D =0.0120 kA, Trib= 2.0 ft

Design Summary

Max fb/Fb Ratio = 0.704: 1
fb : Actual : 790.12 psi at 4.125ft in Span# 1
Fb : Allowable : 1,122.56 psi
Load Comb : +D+Lr+H
Max fv/FvRatio = 0.315: 1
fv : Actual : 70.98 psi at 0.000 ft in Span # 1 { : ¢ 3
Fv': Allowable : 225.00 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward 0.036in Total Downward 0.088 in
Left Support 2.30 1.57 Ratio 2772 Ratio 1123
Right Support ~ 2.30 1.67 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:
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Description: ROOF BEAMS 2
Wood Beam Design : BEAM RB12

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

BEAM Size:  2-2x8, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc- Prll 1,350.0 psi  Fv 180.0 psi Ebend- xx 1,600.0 ksi Density  31.210pcf
Fb - Compr 900.0 psi Fc - Perp 625.0psi  Ft 575.0 psi Eminbend - xx 580.0 ksi
Applied Loads

Beam self weight calculated and added to loads
Unif Load: D =0.0140, Lr=0.020 k/ft, Trib= 3.0 ft
Unif Load: D = 0.0260 k/ft, Trib= 3.50 ft

Unif Load: D =0.0120 kfft, Trib= 2.0 {t

Design Summary ]
Max fo/Fb Ratio =  0.695: 1 == p(o &R 0s0)
fb : Actual ; 666.85 psi at 4.250 ft in Span # 1 ; i
Fb : Allowable : 959.34 psi 7 : e
Load Comb : +D+H A 2-2x8 -4
Max fv/FvRatio = 0.252: 1 8.50 ft
fv . Actual . 40.76 psi at 7.905ft in Span#1
Fv : Allowable : 162.00 psi
Load Comb : +D+H Max Deflections
Max Reactions (k) D L Lr s w E ] Transient Downward  0.046in Total Downward 0.172 in
Left Support 0.69 0.26 Ratio 2194 Ratio 593
Right Support 0.69 0.26 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : BEAM RB13
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size: 2-2x8, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900 psi Fc - Prll 1350 psi  Fv 180 psi Ebend- xx 1600 ksi Density 31.21 pcf
Fb - Compr 900 psi Fc - Perp 625 psi  Ft 575 psi Eminbend - xx 580 ksi

Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.0140, Lr=0.020 k/ft, Trib= 7.0 ft
Unif Load: D =0.0180, Lr=0.020 k/ft, Trib= 6.0 ft
Unif Load: D =0.0170 k/ft, Trib= 2.50 ft

Design Summary

Max fb/Fb Ratio = 0.930: 1
fb : Actual : 1,237.57 pst at 3.250 1t in Span#1
Fb : Allowable : 1,330.22 psi
Load Comb : +D+Lr+H
Max fv/FvRatio = 0.419:1
fv : Actual : 94.33psi at 0.000ft inSpan# 1 " J
Fv : Allowable : 225.00 psi !
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward  0.069in Total Downward 0.136 in
Left Support 0.82 0.85 Ratio 1132 Ratio 573
Right Support 0.82 0.85 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
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Wood Beam Design : BEAM RB14
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :  3-2x10, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900 psi Fc - Prll 1350psi  Fv 180 psi Ebend- xx 1600 ksi Density 31.21 pcf
Fb - Compr 900 psi Fc - Perp 625psi  Ft 575 psi Eminbend - xx 580 ksi
Applied Loads

Beam self weight calculated and added to loads

Unif Load: D =0.0180, Lr=0.020 k/ft, Trib= 16.50 ft
Unif Load: D =0.0170 k/ft, Trib= 5.50 ft

Unif Load: D =0.0120 k/tt, Trib= 2.0 ft

Design Summary
Max fo/Fb Ratio = 0.977: 1 — e 1 RFSFA30) .
fb : Actual : 1,198.81 psi at 4.1251ft in Span#1 -
Fb : Allowable : 1,226.49 psi
Load Comb : +D+Lr+H 4 3-2x10 -
Max fv/FvRatio = 0.405: 1 . 8.250 ft
: Actual : 91.10 psl at 0.000ft in Span # 1 b : J
Fv : Allowable : 225.00 p
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward  0.073in Total Downward 0.166 in
Left Support 1.75 1.36 Ratio 1359 Ratio 595
Right Support 1.75 1.36 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : BEAM RB15
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :  6x12, Sawn, Braced @ 1/3 Points
Using 'Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900 psi Fc-Prll 1350 psi  Fv 180 psi Ebend- xx 1600 ksi Density 31.21 pcf
Fb - Compr 900 psi Fc - Perp 625psi  Ft 575 psi Eminbend - xx 580 ksi
Applied Loads

Beam self weight calculated and added to loads

Unif Load: D =0.0180, Lr=0.020 k/ft, Trib= 16.50 ft
Unif Load: D =0.0180, Lr=0.020 k/t, Trib= 2.50 ft
Unif Load: D = 0.0170 k/t, Trib= 10.50 ft

Unif Load: D =0.0120 k/ft, Trib= 2.0 ft

Design Summary

Max fb/Fb Ratio = 0.704: 1
fb : Actual : 790.12psi at 4.125ft in Span# 1
Fb : Allowable : 1,122.56 psi
Load Comb : +D+Lr+H
Max fv/FvRatio = 0.315:1
fv: Actual ; 70.98 pSI at 0.000 ft in Span#1 " ' _ J
Fv : Allowable : 225.00 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward  0.036 in Total Downward 0.088 in
Left Support 2.30 1.57 Ratio 2772 Ratio 1123
Right Support  2.30 157 LC: L Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
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Wood Beam Design : BEAM RB16

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

BEAM Size :  2-2x8, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending
Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900 psi Fc- Pril 1350 psi Fv 180 psi Ebend- xx 1600 ksi Density 31.21 pef
Fb - Compr 900 psi Fc - Perp 625psi  Ft 575 psi Eminbend - xx 580 ksi
Applied Loads
Beam self weight calculated and added o loads
Unif Load: D =0.0180, Lr=0.020 k/tt, Trib= 1.0 ft
Unif Load: D =0.0240, L =0.060 k/t, Trib= 1.0t
Unif Load: D =0.0170 k/ft, Trib= 3.50 ft
Point: D=2.30, Lr=1.570k @ 0.750 ft
Design Summary
Max fb/Fb Ratio = 0.750: 1 o o BERAED
fb : Actual : 1,006.32 psi at 0.752 ft in Span # 1 5O BSHEB e,
Fb : Allowable : 1,342.08 psi = =
Load Comb : +D+Lr+H S
Max fv/FvRatio = 0.893:1 , L. e . L
fv : Actual : 200.89 psi at 0.000ft in Span# 1 L 2750 1t 4
Fv : Allowable : 225.00 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L i s w E H Transient Downward 0.006in  Total Downward 0.015 in
Left Support 1.82 0.08 1.17 Ratio 5528 Ratio 2148
Right Support 0.77 0.08 046 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : BEAM RB17A
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.5x12, GLB, Braced @ 1/3 Points
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending
Wood Species : DF/DF Wood Grade : 24F - V4
Fb - Tension 2400 psi Fc - Pril 1650 psi  Fv 265 psi Ebend- xx 1800 ksi Density 31.21 pcf
Fb - Compr 1850 psi Fc - Perp 650 psi  Ft 1100 psi Eminbend - xx 950 ksi

Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.0240, L = 0.060 k/ft, Trib= 4.250 ft
Unif Load:; D =0.0170 k/ft, Trib= 4.0 ft

Design Summary

Max fb/Fb Ratio = 0.553: 1
fb: Actual : 1,318.23 psi at 8.125ft in Span# 1
Fb : Allowable : 2,385.09 psi
Load Comb : +D+L+H
Max fv/FvRatio = 0.269: 1 16.250 1t
fv : Actual : 71.39psi at 15.275ft in Span# 1 r 7
Fv : Allowable : 265.00 psi
Load Comb : +D+L+H Max Deflections
Max Reactions (k) D L Lr S w E H Transient Downward 0.282in Total Downward 0.486 in
Left Support 1.50 2.07 Ratio 691 Ratio 401
Right Support 1.0 2.07 LC: L Only LC: +D+L+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
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Wood Beam Design : BEAM RB17B
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :  2-2x10, Sawn, Braced @ 1/3 Points
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900 psi Fe - Prll 1350 psi Fv 180 psi Ebend- xx 1600 ksi Density 31.21 pcf
Fb - Compr 900 psi Fc - Perp 625 psi Ft 575 psi Eminbend - xx 580 ksi
Applied Loads

Beam self weight calculated and added to loads
Unif Load: D =0.0240, L =0.060 k/it, Trib= 1.0 ft
Unif Load: D =0.0170 k/ft, Trib= 4.0 ft

Design Summary

Max fb/Fb Ratio = 0.651; 1
b : Actual : 640.25psi at 5.375ft in Span#1
Fb : Allowable : 982.75 psi - : :
Load Comb : +D+L+H A 22 o
Max fv/FvRatio = 0.219: 1 ) 10.750 ft
fv : Actual : 3948 psi at 9.998 ft in Span # 1 > 1
Fv : Allowable : 180.00 psi
Load Comb : +D+L+H Max Deflections
Max Reactions (k) D L Lr s W E H Transient Downward 0.057 in Total Downward 0.151 in
Left Support 0.53 0.32 Ratio 2253 Ratio 855
Right Support 0.53 0.32 LC: L Only LC: +D+L+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : BEAM RB18
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.5x9, GLB, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : DF/DF Wood Grade : 24F - V4
Fb - Tension 2400 psi Fc - Prll 1650 psi Fv 265 psi Ebend- xx 1800 ksi Density 31.21 pcf
Fb - Compr 1850 psi Fc - Perp 650 psi Ft 1100 psi Eminbend - xx 950 ksi
Applied Loads

Beam self weight calculated and added to loads
Unif Load: D =0.0180, Lr=0.020 k/ft, Trib= 3.0 ft
Unif Load: D =0.0170 k/ft, Trib= 12.0 ft

Design Summary

Max fb/Fb Ratio = 0.412: 1
fb : Actual : 882.53 psi at 6.375ft in Span# 1
Fb : Allowable : 2,140.04 psi
Load Comb : +D+H
Max fv/FvRatio = 0.193: 1 12.750 ft
fv: Actual : 46.03psi at 12.028 ft in Span # 1 ' 1
Fv : Allowable : 238.50 psi
Load Comb : +D+H Max Deflections
Max Reactions (k) D L Le S w E H Transient Downward  0.060 in Total Downward 0.327 in
Left Support 171 0.38 Ratio 2565 Ratio 468
Right Support 1.71 0.38 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: 1.C:
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Wood Beam Design : BEAM RB19
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  3-2x10, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2

Fb - Tension 900 psi Fc - Pril 1350 psi Fv 180 psi Ebend- xx 1600 ksi Density 31.21 pef
Fb - Compr 900 psi Fc - Perp 625 psi Ft 575 psi Eminbend - xx 580 ksi
Applied Loads

Beam self weight calculated and added to loads
Unif Load: D =0.0180, Lr=0.020 kfft, Trib=14.50 ft
Unif Load: D =0.0170 k/ft, Trib= 5.0 ft

Design Summary

Max fb/Fb Ratio = 0.837: 1
fb : Actual : 1,026.19psi at 4.1251ft in Span # 1
Fb : Allowable : 1,226.49 psi
Load Comb : +D+Lr+H
Max fv/FvRatio = 0.347: 1
fv : Actual : 77.98 psi at 0.000ft in Span# 1
Fv : Allowable : 225.00 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr S w E H Transient Downward  0.064 in Total Downward 0.142 in
Left Support 1.46 1.20 Ratio 1547 Ratio 695
Right Support 1.46 1.20 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
Wood Beam Design : BEAM RB20

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

BEAM Size:  3-2x10, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2

Fb - Tension 900 psi Fc - Prli 1350 psi Fv 180 psi Ebend- xx 1600 ksi Density 31.21 pef
Fb - Compr 900 psi Fc - Perp 625 psi Ft 575 psi Eminbend - xx 580 ksi
Applied Loads

Beam seif weight calculated and added to loads

Unif Load: D =0.0140, Lr=0.020 k/ft, Trib= 15.250 ft
Unif Load: D = 0.0170 kfft, Trib= 1.250 ft

Unif Load; D =0.0120 k/ft, Trib= 2.0 ft

Design Summary
D(- M@f&%oso, ;

Max fb/Fb Ratio = 0.743: 1
fb : Actual : 911.25psi at 4.125f in Span # 1
Fb : Allowable : 1,226.49 psi -

Load Comb : +D+Lr+H > ) = o )

Max fv/FvRatio = 0.308 1 8250 1 -
fv : Actual ; 69.25 psi at 0.000 ft in Span # 1 b : J
Fv : Allowable : 225.00 psi
Load Comb : +D+Lr+H Max Deflections

Max Reactions (k) D L Lr s w E H Transient Downward  0.067 in Total Downward 0.126 in
Left Support 1.10 1.26 Ratio 1470 Ratio 783
Right Support 1.10 1.26 LC: Lr Only LC: +D+Lr+H

Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
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IRONROCK ENGINEERING'|

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

BEAM Size :  5.5x10.5, GLB, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending
Wood Species : DF/DF Wood Grade : 24F - V4
Fb - Tension 2400 psi Fc- Prit 1650 psi Fv 265 psi Ebend- xx
Fb - Compr 1850 psi Fc - Perp 650 psi Ft 1100 psi Eminbend - xx
Applied Loads

Beam self weight calculated and added to loads
Unif Load: D =0.0140, Lr=0.020 k/fft, Trib= 3.0 ft
Unif Load: D = 0.0170 k/ft, Trib= 3.0 ft

Unif Load: D =0.0120 k/Aft, Trib=2.0 ft

Design Summary

1800 ksi

Density 31.21 pcf

950ksi

Max fb/Fb Ratio = 0.321: 1 b0 AEIBR os0) !
fb : Actual : 936.86 psi at 9.125ft in Span # 1 e e i e ol
Fb : Allowable : 2,918.59 psi e T s
Load Comb : +D+Lr+H &, Beit.s

Max fv/FvRatio = 0.123: 1 18.250 1t
fv : Actual : 40.73 psi at 0.000ft in Span# 1 T ]
Fv : Allowable : 331.25 psi
Load Comb : +D+Lr+H Max Deflections

Max Reactions (k) D L Lr s w E H Transient Downward  0.158in Total Downward 0.498 in
Left Support 1.18 0.55 Ratio 1389 Ratio 439
Right Support 1.18 0.55 LC: Lr Only LC: +D+Lr+H

Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : BEAM RB22

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

BEAM Size:  6.5x10.5, GLB, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending
Wood Species : DF/DF Wood Grade : 24F - V4
Fb - Tension 2400 psi Fc - Prll 1650 psi  Fv 265 psi Ebend- xx
Fb - Compr 1850 psi Fc - Perp 650 psi Ft 1100 psi Eminbend - xx
Applied Loads

Beam self weight calculated and added to loads
Unif Load: D =0.0180, Lr=0.020 k/ft, Trib= 8.0 ft
Unif Load; D = 0.0260 k/ft, Trib= 4.50 ft

Design Summary

Max fb/Fb Ratio = 0.327: 1
fb : Actual ; 965.56 psi at 6.125ft in Span# 1
Fb : Allowable : 2,952.43 psi
Load Comb : +D+Lr+H
Max fv/FvRatio = 0.179:1 12.250 ft
fv : Actual : 59.31 psi at 0.000 ft in Span# 1 r
Fv : Allowable : 331.25 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward  0.085in
Left Support 1.68 0.98 Ratio 1722
Right Support 1.68 0.98 LC: Lr Only
Transient Upward 0.000in
Ratio 9999
LC:

1800 ksi
950 ksi

Density 31.21 pcf

Total Downward 0.231 in
Ratio 635
LC: +D+Lr+H
Total Upward 0.000 in
Ratio 9999

LC:
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Description : ROOF BEAMS 3

Wood Beam Design : BEAM RB23
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.5x30, GL.B, Braced @ 1/4 Points
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : DF/DF Wood Grade : 24F - V4
Fb - Tension 2400 psi Fc - Pril 1650 psi Fv 265 psi Ebend- xx 1800 ksi Density 31.21 pcf
Fb - Compr 1850 psi Fc - Perp 650 psi  Ft 1100 psi Eminbend - xx 950 ksi
Applied Loads

Beam self weight calculated and added to loads

Unif Load: D =0.0140, Lr=0.020 k/ft, Trib= 15.250 ft

Unif Load: D =0.0180, Lr=0.020 k/ft, 0.0 to 13.330 ft, Trib=7.750 ft
Unif Load: D =0.0180, Lr=0.020 k/fft, 19.330 to 31.0 ft, Trib=4.750 ft
Unif Load: D =0.0170 k/ft, Trib=7.330 ft

Unif Load: D =0.0240 k/ft, 0.0 to 31.0 ft

Design Summary

Max fb/Fb Ratio = 0.645: 1
fb : Actual : 1,686.67 psi at 15.293 ft in Span #1
Fb : Allowable : 2,614.24 psi
Load Comb : +D+Lr+H
Max fv/FvRatio = 0.350: 1
fv : Actual : 115.78 psi at 0.000 ft in Span # 1
Fv': Allowable : 331.25 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward 0.414in Total Downward 0.902 in
Left Support 8.21 7.00 Ratio 898 Ratio 412
Right Support  7.82 6.56 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : BEAM RB24
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size: 5.5x12, GLB, Fully Unbraced
Using Allowable Stress Design with IBC 2018 L.oad Combinations, Major Axis Bending

Wood Species : DF/DF Wood Grade : 24F - V4
Fb - Tension 2400 psi Fc-Prll 1650 psi Fv 265 psi Ebend- xx 1800 ksi Density 31.21 pcf
Fb - Compr 1850 psi Fc - Perp 650 psi Ft 1100 psi Eminbend - xx 950 ksi
Applied Loads

Beam self weight calculated and added to loads
Unif Load: D =0.0140, Lr=0.020 k/ft, Trib= 3.0 ft
Unif Load: D =0.0170 k/t, Trib= 4.0 ft

Unif Load: D = 0.0120 k/ft, Trib=2.0 ft

Design Summary

Max fb/Fb Ratio = 0.272: 1
b : Actual : 788.39psi at 9.125ft in Span# 1
Fb : Allowable : 2,900.58 psi
Load Comb : +D+Lr+H
Max fv/FvRatio = 0.117:1 18.250 ft
fv : Actual ; 38.59psi at 0.000ft in Span# 1
Fv': Allowable : 331.25 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward  0.106in Total Downward 0.367 in
Left Support 1.35 0.55 Ratio 2073 Ratio 597
Right Support 1.35 0.55 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:
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Steel Beam Design : BEAMRB25

Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16

STEEL Section : W21x57, Braced @ 1/4 Points
Using Load Resistance Factor Design with IBC 2018 Load Combinations, Major Axis Bending Fy= 500ksi E= 29,000.0ksi

Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.0180, Lr=0.020 k/ft, Trib="7.875 ft
Unif Load: D =0.0180, Lr=0.020 k/tt, Trib=11.875 ft

Design Summary

Max fb/Fb Ratio = 0.462: 1 _Bi6.7438] Lr(6.4378)
Mu : Applied 192.826 k-ft at 18.500 ft in Span #1 — e — ) — 75) —————
Mn * Phi : Allow 416.998 k-ft
Load Comb : +1.20D+1.60Lr+0.50L+1.60H a - - '*"“*‘”“““{%
Max fv/FvRatio = 0.081:1 37.0ft *
Vu : Applied 20846k at 37.000 ft in Span # 1 :
Vn * Phi : Allow 256.365 k
Load Comb : +1.20D+1.60Lr+0.50L+1.60H
Max Reactions (k) D L Lr 8 w E H  Max Deflections .
Left Support 7.63 7.31 Transient Downward 0.494in  Total Downward 1.009 in
Right Support 7.63 7.31 Ratio 899 440
LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:
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Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

BEAM Size:  3-2x10, Sawn, Fully Unbraced
Wood Species : Douglas Fir - Larch
Fb - Tension 900 psi Fc - Pril 1350 psi
Fb - Compr 900 psi Fc - Perp 625 psi
Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.0180, Lr=0.020 k/ft, Trib= 13.875 ft
Unif Load: D =0.0170 kft, Trib=5.0 ft
Unif Load: D =0.0120 kfft, Trib=2.0 ft
Design Summary

Max fb/Fb Ratio = 0.837: 1
fb : Actual : 1,026.59 psi at 4.125ft in Span # 1
Fb : Allowable : 1,226.49 psi
Load Comb : +D+Lr+H

Max fv/FvRatio = 0.347:1
fv : Actual : 78.01 psi at 0.000ft in Span# 1
Fv : Allowable : 225.00 psi
Load Comb : +D+Lr+H

Max Reactions (k) D L Lr s w E
Left Support 1.52 1.14
Right Support 1.52 1.14

Wood Beam Design : BEAM RB27

Fv
Ft

Wood Grade : No.2
180 psi Ebend- xx
575 psi Eminbend - xx

Max Deflections

Transient Downward  0.061in
Ratio 1616
LC: Lr Only

Transient Upward 0.000in
Ratio 9999
LC:

1600 ksi
580 ksi

Density 31.21 pef

Total Downward 0.142 in
Ratio 695
LC: +D+Lr+H

Total Upward 0.000 in
Ratio 9999
LC:

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

Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

BEAM Size:  4x8, Sawn, Fully Unbraced
Wood Species : Douglas Fir - Larch
Fb - Tension 900 psi Fc - Prl 1350 psi
Fb - Compr 900 psi Fc - Perp 625 psi
Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.0180, Lr=0.020 k/ft, Trib=7.375 ft
Unif Load: D =0.0180, Lr=10.020 k/ft, Trib= 11.875 ft
Design Summary

Max fb/Fb Ratio = 0.753; 1
fb : Actual : 1,090.66 psi at 2750 ft in Span#1
Fb : Allowable : 1,448.77 psi
Load Comb : +D+Lr+H

Max fv/FvRatio = 0.419:1
fv : Actual : 94.25psi at 0.000ft in Span # 1
Fv : Allowable : 225.00 psi
Load Comb : +D+Lr+H

Max Reactions (k) D L Lr 1 w E
Left Support 0.97 1.06
Right Support 0.97 1.06

Fv

Ft

Wood Grade : No.2
180 psi Ebend- xx
575 psi Eminbend - xx

1600 ksi
580 ksi

Density 31.21 pcf

=

Max Deflections

Transient Downward  0.045in
Ratio 1472
LC: Lr Only

Transient Upward 0.000in
Ratio 9999
LC:

Total Downward 0.086 in
Ratio 769
LC: +D+Lr+H

Total Upward 0.000 in
Ratio 9999
LC:

&
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Wood Beam Design : BEAM RB28

BEAM Size :

Wood Species : Douglas Fir - Larch

Fb - Tension
Fb - Compr

Applied Loads

Calculations per NDS 2018, 1BC 2018, CBC 2019, ASCE 7-16

2-2x8, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending
Wood Grade : No.2

180.0 psi
575.0 psi

Fc - Pril
Fc - Perp

900.0 psi
900.0 psi

1,350.0 psi  Fv
6250 psi  Ft

Ebend- xx
Eminbend - xx

1,600.0 ksi

Density
580.0 ksi

31.210 pef

Beam self weight calculated and added to loads
Unif Load: D =0.0180, Lr=0.020 k/t, Trib= 9.50 ft
Unif Load: D = 0.0260 k/ft, Trib= 4.50 ft

Design Summary

Max fb/Fb Ratio = 0.809: 1
b : Actual ; 1,076.21 psi at 3.125ft in Span# 1
Fb : Allowable : 1,331.03 psi
Load Comb : +D+Lr+H

Max fv/FvRatio = 0.376: 1
fv : Actual : 84.61psi at 5.667 ft in Span # 1 i
Fv : Allowable - 225.00 psi
Load Comb : +D+Lr+H Max Deflections '

Max Reactions (k) D L L s w E H Transient Downward  0.043 in Total Downward 0.109 in
Left Support 0.91 0.59 Ratio 1743 Ratio 686
Right Support 3t 059 LC: Lr Only LC: +D+Lr+H

Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : BEAM RB29

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

BEAM Size :  4x10, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending
Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Prll 1,350.0 psi  Fv 180.0 psi Ebend- xx
Fb - Compr 900.0 psi Fc - Perp 625.0psi  Ft 575.0 psi Eminbend - xx

Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.0180, Lr=0.020 k/t, Trib= 9.625 ft
Unif Load: D = 0.0170 kfft, Trib= 3.0 ft
Unif Load: D = 0.0120 k/ft, Trib= 2.750 ft

Design Summary

Max fb/Fb Ratio = 0.938: 1
fb: Actual : 1,238.89 psi at 4.750ft in Span # 1
Fb : Allowable : 1,320.87 psi
Load Comb : +D+Lr+H
Max fv/FvRatio = 0.375:1
fv 1 Actual : 84.44 psi at 0.000ft in Span # 1 b
Fv : Allowable : 225.00 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward  0.096in
Left Support 1.26 0.91 Ratio 1187
Right Support 1.26 0.91 LC: Lr Only
Transient Upward 0.000in
Ratio 9999
LC:

1,600.0 ksi
580.0 ksi

Density  31.210 pcf

Total Downward 0.228 in
Ratio 500
LC: +D+Lr+H
Total Upward 0.000 in
Ratio 9999

LC:
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Wood Beam Design : BEAM RB30
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  4x10, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Prit 1,350.0 psi Fv 180.0 psi Ebend- xx 1,600.0 ksi Density  31.210 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0psi  Ft 575.0 psi Eminbend - xx 580.0 ksi
Applied Loads

Beam self weight calculated and added to loads

Unif Load: D =0.0260, Lr=0.020 k/ft, 0.0 ft to 10.180 ft, Trib= 6.250 ft
Unif Load: D =0.0170 kft, Trib= 2.0 ft

Unif Load: D =0.0260, Lr=0.020 k/ft, 10.180 to 11.430 ft, Trib= 3.750 ft

Design Summary

Max fb/Fb Ratio = 0.766: 1 D(0.09750).L10.0780)
fo : Actual : 1,010.18 psi at 5.039ft in Span # 1 2
Fb : Allowable : 1,318.34 psi = s : E=— = =
Load Comb : +D+Lr+H, LL Comb Run (L*} FY 4x10 & 410
Max fv/FvRatio = 0.296: 1 10.180 ft 1.250 ft
fv : Actual ; 66.61 psi at 9.417 ft in Span #1 1 T T
Fv : Allowable : 225.00 psi
Load Comb : +D+Lr+H, LL Comb Run (LL) Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward  0.082in Total Downward 0.213 in
Left Support 1.03 0.64 Ratio 1481 Ratio 572
Right Support  1.22 0.74 Lr Only, LL Comb Run (L* >+Lr+H, LL Comb Run (L*
Transient Upward -0.032in Total Upward -0.082 in
Ratio 932 Ratio 364
Lr Only, LL Comb Run (L* )+Lr+H, LL Comb Run (L*

Wood Beam Design : BEAM RB31
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size: 4x10, Sawn, Braced @ 1/3 Points
Using Allowable Stress Design with IBC 2018 LLoad Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Pril 1,350.0 psi Fv 180.0 psi Ebend- xx 1,600.0 ksi Density  31.210 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 575.0 psi Eminbend - xx 580.0 ksi
Applied Loads

Beam self weight calculated and added to loads

Unif Load: D =10.0260, Lr=0.020 k/ft, Trib= 1.0 ft

Unif Load: D =0.0170 k/ft, 0.0 to 5.50 ft, Trib=8.330 ft

Unif Load: D=0.0140, Lr=0.020 k/ft, 0.0 to 5.50 ft, Trib= 1.50 ft
Point: D=1.220, Lr=0.740k @ 6.50 ft

Design Summary

Max fb/Fb Ratio = 0.355: 1 . D(O. G2 b
fb : Actual : 47757 psi at 5500 ft in Span # 1 = _, bildlozo)
Fb : Allowable : 1,345.21 psi
Load Comb : +D+Lr+H, LL Comb Run (*L) Re=v T i e
Max fv/FvRatio = 0.406; 1 B %79 4 4x10
fv : Actual : 91.38psi at 5.500 ft in Span # 1 L 5.50 ft Lof
Fv : Allowable : 225.00 psi
Load Comb : +D+Lr+H, LL Comb Run (*L) Max Deflections
Max Reactions (k) D L Lr s W E H Transient Downward 0.008in Total Downward 0.014 in
Left Support 0.31 0.14 Ratio 3160 Ratio 1742
Right Support  2.02 1.03 Lr Only, LL Comb Run ("L »Lr+H, LL Comb Run (‘L
Transient Upward -0.007 in Total Upward -0.008 in
Ratio 9630 Ratio 8341
Lr Only, LL Comb Run (*L J+Lr+H, LL Comb Run (*L



Title Block Line 1 Project Title:
You can change this area Engineer:
using the "Settings" menu item Project ID:

and then using the "Printing & Project Descr:

Title Block” selection.
Title Block Line 6

Multiple SimpleiBeam

Lic. # : KW-06005427

Wood Beam Design : BEAM RB32

Printed: 6 AUG 2022, 4:17PM

File: LH ENCLAVES LOT 20_CALCS.ec6 |y
Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31

“IRONROCKENGINEERING |

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

BEAM Size : 2-2x8, Sawn, Braced @ 1/3 Points ) )
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending
Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Pril 1,350.0 psi  Fv 180.0 psi  Ebend- xx 1,600.0ksi Density 31.210 pcf
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 575.0 psi Eminbend - xx 580.0 ksi
Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.0260, Lr=0.020 k/ft, Trib= 3.50 ft
Unif Load: D =0.0170 kfft, Trib=4.0 ft
Design Summary _
Max fo/Fb Ratio = 0.851: 1 D(0.d¥RFE#Y.070)
fb : Actual : 1,141.34 psi at 4.625ft in Span#1 :
Fb : Allowable : 1,341.00 psi
Load Comb : +D+Lr+H
Max fv/FvRatio = 0.289:1
fv : Actual : 65.10psi at 8.664 ft in Span # 1
Fv : Allowable : 225.00 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) © L Lr S w E H Transient Downward  0.076in Total Downward 0.254 in
Left Support 0.76 0.32 Ratio 1459 Ratio 437
Right Support 0.76 0.32 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : BEAM RB33

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

BEAM Size:  2-2x8, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending
Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900.0 psi Fc - Pril 1,350.0 psi Fv 180.0 psi Ebend- xx
Fb - Compr 900.0 psi Fc - Perp 625.0 psi Ft 575.0 psi Eminbend - xx
Applied Loads

Beam self weight calculated and added to loads
Unif Load: D=0.0140, Lr=0.020 k/ft, Trib= 2.0 ft
Unif Load: D =0.0170 kfft, Trib=1.50 ft

Unif Load: D =0.0120 kft, Trib=1.0 ft

Design Summary

Max fb/Fb Ratio = 0.185; 1
fb : Actual : 24572 psi at 3.125ft in Span #1
Fb : Allowable : 1,331.03 psi
Load Comb : +D+Lr+H
Max fv/FvRatio = 0.086: 1
fv : Actual 19.32psi at 5.667 ft in Span # 1 L
Fv : Allowable : 225.00 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward  0.009in
Left Support 0.22 0.13 Ratio 8280
Right Support 0.22 0.13 LC: Lr Only
Transient Upward 0.000in
Ratio 9999
LC:

1,600.0 ksi
580.0ksi

Density  31.210 pcf

Total Downward 0.025 in
Ratio 3005
LC: +D+Lr+H

Total Upward 0.000 in
Ratio 9999
LC:

N
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IRON ROCK ENGINEERING

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

Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch

Fb - Tension 900.0 psi Fc - Prll 1,350.0 psi
Fb - Compr 900.0 psi Fc - Perp 625.0 psi
Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.0140, Lr=0.020 k/ft, Trib= 3.50 ft
Unif Load: D =0.0170 k/ft, Trib= 2.0 ft
Unif Load; D =0.0180, Lr=0.020 k/ft, Trib= 3.0 t
Design Summary
Max fb/Fb Ratio = 0.837: 1
fb : Actual : 1,203.13 psi at 4,750 ft in Span # 1
Fb : Allowable : 1,437.71 psi
Load Comb : +D+Lr+H
Max fv/FvRatio = 0.297:1
fv : Actual : 66.82 psi at 0.000ft in Span # 1
Fv : Allowable : 225.00 psi
Load Comb : +D+Lr+H
Max Reactions (k) D L Lr S W E
Left Support 0.68 0.62
Right Support 0.68 0.62

Fv
Ft

IT

Wood Grade : No.2
180.0 psi Ebend- xx
575.0 psi  Eminbend - xx

Max Deflections
Transient Downward 0.135in

Ratio 846
LC: Lr Only

Transient Upward 0.000in

Ratio 9999

LC:

1,600.0 ksi
580.0ksi

Density  31.210 pcf

Total Downward 0.282 in
Ratio 403
LC: +D+Lr+H

Total Upward 0.000 in
Ratio 9999
LC:
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Description : ROOF BEAMS 4
Wood Beam Design : BEAM RB35 (HIGH)

Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
BEAM Size:  4x10, Sawn, Fully Unbraced

Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900 psi Fe - Prll 1350 psi Fv 180 psi Ebend- xx 1600 ksi Density 31.21 pcf
Fb - Compr 900 psi Fc - Perp 625 psi Ft 575 psi Eminbend - xx 580 ksi

Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.0180, Lr=0.020 kfft, Trib= 3.0 ft
Unif Load: D =0.0170 kft, Trib= 3.50 ft

Design Summary

Max fb/Fb Ratio = 0.622: 1 D(0.B¥a6E be0)
fb: Actual : 814.11pst at 6.125ft inSpan#1 ; e
Fb : Allowable : 1,309.17 psi
Load Comb : +D+Lr+H
Max fv/FvRatio = 0.200: 1 12.250 ft
fv: Actual : 45.08 psi at 0.000 ft in Span #1
Fv : Allowable : 225.00 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr S w E H Transient Downward 0.083in Total Downward 0.249 in
Left Support 0.74 0.37 Ratio 1776 Ratio 590
Right Support 074 0.37 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : BEAM RB35 (LOW)
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
BEAM Size:  5.5x12, GLB, Braced @ 1/3 Points

Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending
Wood Species : DF/DF Wood Grade : 24F - V4

Fb - Tension 2400 psi Fc-Pril 1650 psi Fv 265 psi Ebend- xx 1800 ksi
Fb - Compr 1850 psi Fc - Perp 650 psi Ft 1100 psi Eminbend - xx 950 ksi
Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.0180, Lr=0.020 k/tt, Trib= 3.0 ft
Unif Load: D =0.0170 k/ft, Trib=7.0 ft
Unif Load: D =0.0140, Lr=0.020 k/t, Trib=7.250 {t
Design Summary

Density 31.21 pef

Max fo/Fb Ratio =  0.382. 1 "2t AR 19 ).
fb : Actual : 1,139.47 psl at 7.125ft in Span# 1 i) =7
Fb : Allowable : 2,979.35 psi
Load Comb : +D+Lr+H Fy

Max fv/FvRatio = 0.208: 1 14.250 ft
fv: Actual : 68.77 psi at 0.000 ft in Span#1 ——— — -
Fv : Allowable : 331.25 psi
Load Comb : +D+Lr+H Max Deflections )

Max Reactions (k) D L Lr s w E H Transient Downward  0.134in Total Downward 0.323 in
Left Support 2.06 1.46 Ratio 1274 Ratio 529
Right Support 2.06 1.46 LC: Lr Only LC: +D+Lr+H

Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:
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Wood Beam Design : BEAM RB36
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.5x19.5, GLB, Braced @ 1/3 Points
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : DF/DF Wood Grade : 24F - V4
Fb - Tension 2400 psi Fc - Pril 1650 psi  Fv 265 psi  Ebend- xx 1800 ksi Density 31.21 pcf
Fb - Compr 1850 psi Fc - Perp 650 psi Ft 1100 psi Eminbend - xx 950 ksi
Applied Loads

Beam self weight calculated and added to loads
Unif Load: D =0.0180, Lr=0.020 k/f, Trib= 13.750 ft

Design Summary

Max fb/Fb Ratio = 0.504 : 1
fb : Actual : 1,409.72 psi at 12.250 ft in Span # 1
Fb : Allowable : 2,794.31 psi
Load Comb : +D+Lr+H
Max fv/FvRatio = 0.247:1 24.50 1t
fv : Actual : 81.66 psi at 0.000 ft in Span # 1
Fv : Allowable : 331.25 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward 0.366in Total Downward 0.727 in
Left Support 3.32 3.37 Ratio 802 Ratio 404
Right Support 332 3.37 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

‘Wood Beam Design : BEAM RB37
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size: 6x6, Sawn, Braced @ 1/3 Points
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900 psi Fc - Prll 1350 psi Fv 180 psi Ebend- xx 1600 ksi Density 31.21 pcf
Fb - Compr 900 psi Fc - Perp 625 psi Ft 575 psi Eminbend - xx 580 ksi

Applied Loads
Beam self weight calculated and added to loads
Unif Load: D = 0.0180, Lr=0.020 kfft, Trib= 2.0 ft
Unif Load: D =0.0170 kfft, Trib=7.250 ft

Design Summary

Max fb/Fb Ratio = 0.335: 1
fb : Actual : 271.32 psi at 2.750 ft in Span # 1
Fb : Allowable : 810.00 psi
Load Comb : +D+H
Max fv/FvRatio = 0.117:1
fv : Actual : 18.99 psi at 5.060ft in Span# 1
Fv : Allowable : 162.00 psi
Load Comb : +D+H Max Deflections
Max Reactions (k) D L Lr S w E H Transient Downward  0.007 in Total Downward 0.035 in
Left Support 0.46 0.11 Ratio 9725 Ratio 1890
Right Support 0.46 0.1 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:
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Wood Beam Design : BEAM RB38
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  2-2x8, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900 psi Fc - Pril 1350 psi  Fv 180 psi Ebend- xx 1600 ksi Density 31.21 pcf
Fb - Compr 900 psi Fc - Perp 625psi  Ft 575 psi Eminbend - xx 580 ksi
Applied Loads

Beam self weight calculated and added to loads
Unif Load: D =0.0180, Lr=0.020 k/ft, Trib= 6.180 ft
Unif Load: D =0.0170 k/ft, Trib= 4.50 ft

Design Summary

Max fb/Fb Ratio = 0.927: 1
fb: Actual : 1,227.76 psi at 4.125ft in Span # 1
Fb : Allowable : 1,324.17 psi
Load Comb : +D+Lr+H
Max fv/FvRatio = 0.344: 1 )
fv: Actual 77.32psi at 0.000ft in Span # 1 r 4
Fv : Allowable : 225.00 psi _ _
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward  0.085in Total Downward 0.217 in
Left Support 0.73 0.5} Ratio 1165 Ratio 455
Right Support - 0.7 0.5 LC: L Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999
LC: LC:

Wood Beam Design : BEAM RB39
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  2-2x8, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900 psi Fc - Prll 1350 psi Fv 180 psi Ebend- xx 1600 ksi Density 31.21 pef
Fb - Compr 900 psi Fc - Perp 625psi  Ft 575 psi Eminbend - xx 580 ksi
Applied Loads

Beam self weight calculated and added to loads
Unif Load: D =0.0140, Lr=0.020 k/ft, Trib=3.0 ft
Unif Load: D = 0.0260 k/ft, Trib= 2.50 ft

Unif Load: D =0.0120 k/ft, Trib= 2.0 ft

Design Summary

Max fb/Fb Ratio = 0.574: 1
fb : Actual : 760.28 psi at 4.125ft in Span# 1
Fb : Allowable : 1,324.17 psi
Load Comb : +D+Lr+H
Max fv/FvRatio = 0.213: 1 ) .
fv : Actual : 47.88 psi at 0.000ft in Span# 1 - -
Fv : Allowable : 225.00 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward 0.041in Total Downward 0.135 in
Left Support 0.56 0.25 Ratio 2400 Ratio 735
Right Support 0.56 0.25 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:
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Wood Beam Design : BEAM RB40A
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size:  5.5x10.5, GLB, Braced @ 1/3 Points
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : DF/DF Wood Grade : 24F - V4
Fb - Tension 2400 psi Fc - Prll 1650 psi  Fv 265 psi Ebend- xx 1800 ksi Density 31.21 pef
Fb - Compr 1850 psi Fc - Perp 650 psi Ft 1100 psi Eminbend - xx 950 ksi
Applied Loads

Beam self weight calculated and added fo loads
Unif Load: D =0.0140, Lr=0.020 k/ft, Trib= 13.0 ft
Unif Load: D =0.0170 k/ft, Trib= 4.0 ft

Unif Load: D = 0.0120 k/ft, Trib= 2.0 ft

Unif Load: D =0.0180, Lr=0.020 k/ft, Trib= 6.0 ft

Design Summary

o €1 120)
Max fb/Fb Ratio = 0.602: 1 b{o 18Eb0ea 226) ;
b : Actual : 1,796.19psl at 6.250 ft in Span#1 e
Fb : Allowable : 2,984.59 psi =T i 2
Load Comb : +D+Lr+H P 55x10.5 Py
Max fv/FvRatio = 0.329:1 ) 12.50 ft
fv : Actual : 108.97 psi at 11.667 ft in Span# 1 - il
Fv : Allowable : 331.25 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr S w E H Transient Downward  0.220in Total Downward 0.448 in
Left Support 247 2.38 Ratio 682 Ratio 334
Right Support  2.47 2.38 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9399
LC: LC:

Wood Beam Design : BEAM RB40B
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :  6x8, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900 psi Fc - Prll 1350 psi  Fv 180 psi Ebend- xx 1600 ksi Density 31.21 pcf
Fb - Compr 900 psi Fc - Perp 625psi  Ft 575 psi Eminbend - xx 580 ksi

Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.0140, Lr=0.020 k/ft, 0.0 ft to 3.250 ft, Trib= 14.0 ft
Unif Load: D =0.0170 kfft, 0.0 to 3.250 ft, Trib= 4.0 ft
Unif Load: D =0.0120 k/ft, 0.0 to 3.250 ft, Trib= 2.0 ft
Unif Load: D =0.0180, Lr=0.020 k/t, 3.250 to 6.580 ft, Trib= 2.0 ft
Point: D=10.40, Lr=0.30 k @ 3.250 ft

Design Summary

Max fb/Fb Ratio = 0.607: 1 000 B84 200) FESILA0950)
fb : Actual : 681.23 psi at 3.180ft in Span#1 et = : =
Fb : Allowable : 1,121.40 psi
Load Comb : +D+Lr+H
Max fv/FvRatio = 0.240: 1
fv : Actual : 53.95psi at 0.000ft in Span# 1 1 6.580 ft
Fv : Allowable : 225.00 psi
Load Comb : +D+Lr+H Max Deflections
Max Reactions (k) D L Lr s w E H Transient Downward  0.032in Total Downward 0.068 in
Left Support 0.97 0.87 Ratio 2492 Ratio 1158
Right Support 0.55 0.47 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:



Title Block Line 1 Project Title:
You can change this area Engineer:
using the "Settings" menu item Project ID:
and then using the "Printing & Project Descr:
Title Block" selection.
Title Block Line 6 Printed: 6 AUG 2022, 4:45PM
= == > : VES LOT 20 .
Multiple Simple Beam Software copyright ENERCFll\iCIT INC. 19%3-20;0.TBUIIE:1A2|:-20.5é§?

Eic# SKW-06005427 IRON ROCK ENGINEERING |

Wood Beam Design : BEAM RB41
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16

BEAM Size :  2-2x6, Sawn, Fully Unbraced
Using Allowable Stress Design with IBC 2018 Load Combinations, Major Axis Bending

Wood Species : Douglas Fir - Larch Wood Grade : No.2
Fb - Tension 900 psi Fc - Prll 1350 psi Fv 180 psi Ebend- xx 1600 ksi Density 31.21 pef
Fb - Compr 900 psi Fc - Perp 625 psi Ft 575 psi Eminbend - xx 580 ksi

Applied Loads
Beam self weight calculated and added to loads
Unif Load: D =0.0140, Lr=0.020 kft, Trib= 2,50 ft
Unif Load: D =0.0260 k/t, Trib= 10.50 ft

Design Summary

Max fb/Fb Ratio = 0.814: 1
fb : Actual : 851.68psi at 2.625ft in Span #1
Fb : Allowable : 1,046.56 psi
Load Comb : +D+H
Max fv/FvRatio = 0.379: 1 i
fv : Actual : 61.47 psi at 4.795ft in Span #1
Fv : Allowable - 162.00 psi
Load Comb : +D+H Max Deflections
Max Reactions (k) D L Le s w E H Transient Downward  0.013in Total Downward 0.093 in
Left Support 0.82 0.13 Ratio 4879 Ratio 674
Right Support 0.82 0.13 LC: Lr Only LC: +D+Lr+H
Transient Upward 0.000in Total Upward 0.000 in
Ratio 9999 Ratio 9999

LC: LC:
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DESCRIPTION:  TYP. STUD AT 16' TALL WALL

Code References
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information

Analysis Method : Allowable Stress Design Wood Section Name 2x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf. Graded Lumber
Overall Column Height 16 ft Wood Member Type Sawn
( Used for non-slender calculations ) Exact Width 4.50 in  Allow Stre T
. - . ss Modification Factors
Wood Species 301129'33 Fir - Larch Exact Depth 5.50 in Cf or Cv for Bending 1.30
Wood Grade 0. . . Area 8.250 im2  Cfor Cvfor Compression 1.10
Fb+ 900 psi Fv 180 psi X 20.797 in4  Cfor Cv for Tension 1.30
Fb- 900 psi fto 575 psi ly 1547 i Cm: Wet Use Factor 1.0
Fc - Pril 1350 psi Density 31.21 pef Ct: Temperature Factor 10
Fc-Perp 625 psi _ _ _ Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . . . x-x Bending  y-y Bending Axial Ki : Built-up columns 1.0 NS 15.32
Basic 1600 1600 1600 ksi Use Cr : Repetitive ? No
Minimum 580 580 Brace condition for deflection (buckling) along columns :
X-X {width) axis : Fully braced against buckling ABOUT Y-Y Axis
Y-Y (depth) axis : Unbraced Length for buckling ABOUT X-X Axis = 16 ft, K= 1.0
Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 28.609 Ibs * Dead Load Factor
AXIAL LOADS. ..
Axial Load at 16.0 ft, D = 0.2830, Lr = 0.4050 k
BENDING LOADS. . .
Lat. Uniform Load creating Mx-x, W = 0.01380 k/ft
DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.2586:1  Maximum SERVICE Lateral Load Reactions . .
Load Combination +D+0.60W-+H Top along Y-Y 0.1104 k Bottom along Y-Y 0.1104 k
Governing NDS Forumld 1Comp + Mxx, NDS Eg. 3.9-3 Top along X-X 0.0 k Bottom along X-X 0.0k
Location of max.above base 7.946%  Mayimum SERVICE Load Lateral Deflections . . .
At maxupum chatlon valuesare . .. Along Y-Y 06181 in at 8.054 ft above base
Applied Axial 0.3116k for load combination : W Only
Applied Mx 0.2649 k-t .
Applied My 0.0 kft Along X-X 0.0in at 0.0 ft above base
Fc: Allowable 377.001 pSi for load combination : n/a
Other Factors used to calculate allowable stresses . ..
PASS Maximum Shear Stress Ratio = 0.04182:1 Bending Compression Tension
Load Combination +D+0.60W+H
Location of max.above base 0.0ft
Applied Design Shear 12.044 psi
Allowable Shear 288.0 psi
Load Combination Results
Maximum Axial +Bending Stress Ratios Maximum Shear Ratios
Load Combination Co Cp Stress Ratio  Status  Location Stress Ratio  Status  Location
+D+H 0.900 0.272 0.1038 PASS 0.0t 0.0 PASS 16.0
+D+L+H 1.000 0.247 0.1029 PASS 0.01t 0.0 PASS 16.0 ft
+D-+Lr+H 1.250 0.201 0.2332 PASS 0.01t 0.0 PASS 16.0 ft
+D+S+H 1150 0.217 0.1019 PASS 0.01t 0.0 PASS 16.0 ft
+D+0.750Lr+0.750L+H 1.250 0.201 0.2002 PASS 0.01t 0.0 PASS 16.0 1t
+D+0.750L+0.750S+H 1.150 0.217 0.1019 PASS 0.01t 0.0 PASS 16.0 1t
+D+0.60W+H 1600 0.159 0.2586 PASS 7.946 it 0.04182 PASS 0.01t
+D+0.70E+H 1.600 0.159 0.1002 PASS 0.01t 0.0 PASS 16.0ft
+D+0.750Lr+0.750L+0.450W-+H 1.600 0.159 0.2473 PASS 7.946 ft 0.03136 PASS 0.0
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Load Combination Results

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Co Cp Stress Ratio  Status  Location Stress Ratio  Status  Location
+D+0.750L+0.7505+0.450W+H 1.600 0.159 0.1965 PASS 7.946 1t 0.03136 PASS 0.0t
+D+0.750L+0.7505+0.5250E+H 1.600 0.159 0.1002 PASS 0.0ft 0.0 PASS 16.0 ft
+0.60D-+0.60W-+0.60H 1.600 0.159 0.2420 PASS 7.9461t 0.04182 PASS 0.0t
+0.60D-+0.70E+0.60H 1.600 0.159 0.06011 PASS 0.01t 0.0 PASS 16.0 ft
Maximum Reactions Note: Only non-zero reactions are listed.
X-X Axis Reaction k  Y-Y Axis Reaction Axial Reaction My -End Moments  k-ft  Mx - End Moments
Load Combination @Base @ Top @Base @ Top @ Base @ Base @ Top @Base @Top
4D+ 0312
+D++H 0.312
+D+Hr+H 0.717
+D+S+H 0.312
+D+0.750Lr+0.750L+H 0.615
+D+0.750L+0.750S+H 0.312
+D+0.60W-+H 0.066 0.066 0.312
+D+0.70E+H 0.312
+D+).750Lr+0.750L+0.450W-+H 0.050 0.050 0.615
+D+0.750L+0.7508+0.450W+H 0.050 0.050 0.312
+D+0.750L+0.750S5+0.5250E+H 0.312
+0.60D-+0.60W+0.60H 0.066 0.066 0.187
+0.60D-+0.70E+0.60H 0.187
D Only 0.312
Lr Only 0.405
L Only
S Only
W Only 0.110 0.110
E Only
H Only
Maximum Deflections for Load Combinations
Load Combination Max. X-X Deflection ~ Distance Max. Y-Y Deflection Distance
+D+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+H+H 0.0000 in 0.000 it 0.0000 in 0.000 ft
+D+r+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+5+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+0.750Lr+0.750L+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+0.750L+0.750S+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+0.60W+H 0.0000 in 0.000 ft 0.3709 in 8.054 ft
+D+0.70E+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+0.750Lr+).750L+0.450W-H 0.0000 in 0.000 ft 0.2782 in 8.054 ft
+D+0.750L+0.7505+0.450W+H 0.0000 in 0.000 ft 0.2782 in 8.054 ft
+D+0.750L+0.750S+0.5250E+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+0.60D-+0.60W+0.60H 0.0000 in 0.000 ft 0.3709 in 8.054 1t
+).60D-+0.70E+0.60H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
D Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft
Lr Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft
L Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft
S Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft
W Only 0.0000 in 0.000 ft 06181 in 8.054 ft
E Only 0.0000 in 0.000 it 0.0000 in 0.000 ft
H Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft
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Title Block Line 1

You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.

Title Block Line 6

Project Title:
Engineer:
Project ID:
Project Descr:

Wood Column
Lic. # : KW-06005427

DESCRIPTION: KING STUDS AT 8' OPENING - 16' TALL WALL

Code References

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

Load Combinations Used :
General Information

IBC 2018

Printed: 10 AUG 2022, 1:56AM
File: LH ENCLAVES LOT 20_CALCS.ec6

Software copyright ENERCALC, INC. 1983-2020, Build:12.20531 &
IRON'ROCKENGINEERING

Analysis Method : Allowable Stress Design Wood Section Name 5-2x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf. Graded LLumber
Overall Column Height 16 ft Wood Member Type Sawn
( Used for non-slender calculations ) Exact Width 7.50 in  Allow Stress Modificati
) . . ification Factors
Wood Species  Douglas Fir - Larch Exact Depth 5.50 in Cf or Cv for Bending 1.30
Wood Grade No.2 Are 41.250 in*2  Cfor Cvfor Compression 1.10
. . a
Fb + 900.0psi Fv 180.0 psi I 103.984 i Cfor Cv for Tension 1.30
Fb - 900.0psi Ft 575.0 psi [ 193.350 in4  Cm: Wet Use Factor 1.0
. . Y 93
Fc - Pril 1,350.0psi Density 31.210 pef Ct: Temperature Factor 1.0
Fc - Perp 625.0 psi _ . ) Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . . . x-x Bending  y-y Bending Axial KE : Built-up columns 1.0 NDS 15,32
Basic 1,600.0 1,600.0 1,600.0ksi Use Cr : Repetitive ? No
Minimum 580.0 580.0

Applied Loads

Column self weight included : 143.046 |bs * Dead Load Factor

AXIAL LOADS . ..

Axial Load at 16.0 ft, D = 0.2830, Lr = 0.4050 k

BENDING LOADS . ..

Lat, Uniform Load creating Mx-x, W = 0.0650 k/ft

DESIGN SUMMARY
Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio =

Load Combination

Governing NDS Forumid 1Comp + Mxx, NDS Eq. 3.9-3

Location of max.above base

At maximum location values are . . .

Applied Axial
Applied Mx
Applied My
Fc : Allowable

PASS Maximum Shear Stress Ratio =
Load Combination
Location of max.above base
Applied Design Shear
Allowable Shear

Load Combination Results

Load Combination

+D+H

+D-+L+H

+D+Lr+H

+D+S+H
+D-+0.750Lr+0.750L+H
+D+),750L+0.750S+H
+D+0.60W+H

+D+),70E+H
+D+0.750Lr+0.750L+0.450W+H

Brace condition for deflection (buckling) along columns :
Fully braced against buckling ABOUT Y-Y Axis
Unbraced Length for buckling ABOQUT X-X Axis = 16 ft, K= 1.0

X-X (width) axis :
Y-Y (depth) axis :

Service loads entered. Load Factors will be applied for calculations.

0.2180:1 Maximum SERVICE Lateral LLoad Reactions . .
+D+0.60W+H Top along Y-Y 0.520 k Bottom along Y-Y 0.520 k
Top along X-X 0.0k Bottom along X-X 0.0k
7.946 ft Maximum SERVICE Load Lateral Deflections . ..
Along Y-Y 0.5823 in at 8.054 ft above base
Of%gg ':( % for load combination : W Only
0.0 kit Along X-X 0.0 in at 0.0 ft above base
377_061 psi for load combination : n/a
Other Factors used to calculate allowable stresses . ..
0.03939 :1 Bending Compression Tension
+D+0.60W+H
0.01t
11.345 psi
288.0 psi
Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Co C =] Stress Ratio  Status  Location Stress Ratio  Status  Location
0.800 0.272 0.02838 PASS 0.0ft 0.0 PASS 16.01t
1.000 0.247 0.02813 PASS 0.0ft 0.0 PASS 16.0
1.250 0.201 0.05408 PASS 0.0ft 0.0 PASS 16.0ft
1.150 0.217 0.02786 PASS 0.01t 0.0 PASS 16.0ft
1.250 0.201 0.04749 PASS 0.01t 0.0 PASS 16.01t
1.150 0.217 0.02786 PASS 0.01t 0.0 PASS 16.0 ft
1.600 0.159 0.2180 PASS 7.9461t 0.03939 PASS 0.01t
1.600 0.159 0.02740 PASS 0.0t 0.0 PASS 16.0 1t
1.600 0.159 0.1684 PASS 7.946 1t 0.02955 PASS 0



Title Block Line 1 Project Title:
You can change this area Engineer:

using the "Settings" menu item Project ID:
and then using the "Printing & Project Descr:

Title Block™ selection.
Title Block Line 6 ] Printed: 10 AUG 2022, 1:56AM

Wood Column
Lic. # : KW-06005427

DESCRIPTION:  KING STUDS AT 8' OPENING - 16' TALL WALL

Load Combination Results

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Co CP Stress Ratio ~ Status  Location Stress Ratio  Status  Location
+D+0.750L+0.750S+0.450W+H 1.600 0.159 0.1637 PASS 7.946 ft 0.02955 PASS 0.01t
+D-+0.7501+0.7505+0.5250E+H 1.600 0.159 0.02740 PASS 0.01t 0.0 PASS 16.0 ft
+0.60D+0.60W+0.60H 1.600 0.159 0.2152 PASS 7.046 1t 0.03939 PASS 0.01t
+0.60D+0.70E+0.60H 1.600 0.159 0.01644 PASS 0.0t 00 PASS 16.0 ft
Maximum Reactions Note: Only non-zero reactions are listed.
X-X Axis Reaction k  Y-Y Axis Reaction Axial Reaction My - End Moments  k-ft ~ Mx - End Moments
Load Combination @Base @ Top @Base @ Top @ Base @Base @ Top @Base @Top
+D+H 0.426
+D+L+H 0.426
+D+Hr+H 0.831
+D+5+H 0.426
+D+0.750Lr+0.750L+H 0.730
+D+0.750L+).7505+H 0.426
+D+0.60W-+H 0.312 0.312 0.426
+D+0.70E+H 0.426
+D-+0.750Lr+0.750L+0.450W+H 0.234 0.234 0.730
+D+0.750L+0.750S+0.450W-+H 0.234 0.234 0.426
+D+0.750L+0.7508+0.5250E+H 0.426
+).60D+0.60W-+0.60H 0.312 0.312 0.256
+0.60D+0.70E+0.60H 0.256
D Only 0.426
Lr Only 0.405
L Only
S Only
W Only 0.520 0.520
E Only
H Only
Maximum Deflections for Load Combinations
Load Combination Max. X-X Deflection  Distance Max. Y-Y Deflection Distance
+D+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+H+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+Lr+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+5+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+0.750Lr+0.750L+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+0.750L+0.7508+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+0.60W+H 0.0000 in 0.000 ft 0.3494 in 8.054 ft
+D+).70E+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+0.750Lr+0.750L+0.450W-+H 0.0000 in 0.000 ft 0.2620 in 8.054 ft
+D+0.750L+0.7508+0.450W+H 0.0000 in 0.000 ft 0.2620 in 8.054 ft
+D+0.750L+0.750S+0.5250E+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+0,60D+0.60W-+0.60H 0.0000 in 0.000 ft 0.3494 in 8.054 ft
+0.60D+0.70E+0.60H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
D Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft
Lr Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft
L Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft
S Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft
W Only 0.0000 in 0.000 ft 0.5823 in 8.054 ft
E Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft
H Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft

&



Title Block Line 1 Project Title:
You can change this area Engineer:
using the "Settings” menu item Project ID:
and then using the "Printing & Project Descr:

Title Block” selection.

Title Block Line 6 Printed: 10 AUG 2022, 1:56AM
Csr— File: LH ENCLAVES LOT 20_CALCS.ec6
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DESCRIPTION: KING STUDS AT 8 OPENING - 16° TALL WALL

~ Sketches -

] ..
|
|

£ . -Load 1 +X
(o]
Te]
Ts}
_____ oA LFR ;
5-2x6
| :
7.50in . ‘

0.07kIr i



Title Block Line 1
You can change this area
using the *Settings" menu item
and then using the "Printing &
Title Block™ selection.
Title Block Line 6

Project Title:
Engineer:
Project ID:
Project Descr:

Wood Column
Lic, # : KI:06005427
DESCRIPTION: KING STUDS AT 18' OPENING - 10' TALL WALL

Code References
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information

Printed: 10 AUG 2022, 2:00AM

File: LH ENCLAVES LOT 20_CALCS.ec6 &
Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31
1. ; RON'ROCKIENGINEER!

|

Analysis Method : Allowable Stress Design Wood Section Name 3-2x6
End Fixities Top & Bottom Pinned Wood Grading/Manuf. Graded Lumber
Overall Column Height 10 ft Wood Member Type Sawn
( Used for non-slender calculations } Exact Width 4.50 in  Allow Stress Modification Factor
| i : 5
Wood Species  Douglas Fir - Larch Exact Depth 5.50 in Cf or G for Bending 1.30
Wood Grade No.2 ' . Area 24.750 in"2  Cfor Gy for Compression 1.10
Fb+ 900.0 psi Fv 180.0 psi I 62.391 i Cfor Cvfor Tension 1.30
Fb - 900.0 psi Ft 575.0 psi [ 41.766 in"4  Cm:Wet Use Factor 1.0
. . y
Fc - Pril 1,350.0psi Density 31.210 pcf Ct: Temperature Factor 1.0
Fo - Perp 625.0 psi _ . . Cfu : Flat Use Factor 1.0
E : Modulus of Elasticity . . . xx Bending  y-y Bending Axial Kf : Built-up columns 1.0 NDS 1532
Basic 1,600.0 1,600.0 1,600.0ksi Use Cr : Repetitive ? No
Minimum 580.0 580.0

Applied Loads
Column self weight included : 53.642 Ibs * Dead Load Factor
AXIAL LOADS. ..
Axial Load at 10.0 ft, D = 0.0560, Lr = 0.080 k
BENDING LOADS . ..
Lat. Uniform Load creating Mx-x, W = 0.1340 k/it

DESIGN SUMMARY
Bending & Shear Check Results

PASS Max. Axial+Bending Stress Ratio = 0.2852 :1
Load Combination +D-+0.60W+H
Goveming NDS Forumld 1Comp + Mxx, NDS Eq. 3.9-3
Location of max.above base 4.966 ft
At maximum location values are . . .
Applied Axial 0.1096k
Applied Mx 1.005 k-t
Applied My 0.0 kit
Fc : Allowable 893.75 psi
PASS Maximum Shear Stress Ratio = 0.08460: 1
Load Combination +D+0.60W+H
Location of max.above base 10.01t
Applied Design Shear 24.364 psi
Allowable Shear 288.0 psi

Load Combination Results

Maximum Axial + Bendina Stress Ratios

Brace condition for deflection (buckling) along columns :
Fully braced against buckling ABOUT Y-Y Axis
Unbraced Length for buckling ABOUT X-X Axis = 10 ft, K= 1.0

X-X (width) axis :
Y-Y (depth) axis :

Service loads entered. Load Factors will be applied for calculations.

Maximum SERVICE Lateral Load Reactions . .
Top along Y-Y 0.670 k Bottom along Y-Y
Top along X-X 0.0 k Bottom along X-X
Maximum SERVICE Load Lateral Deflections . ..
Along Y-Y 0.3053 in  at 5.034 ft above base
for load combination : W Only
Along X-X 0.0in at
for load combination : n/a

Other Factors used to calculate allowable stresses. ..
Bending

0.670 k
0.0k

0.0 ft above base

Compression Tension

Maximum Shear Ratios

Load Combination Cp C p Stress Ratio  Status  Location Stress Ratio  Status  Location

+D+H 0.900 0.585 0.005669 PASS 0.01t 0.0 PASS 10.0 ft
+D+L+H 1.000 0.544 0.005480 PASS 0.01t 0.0 PASS 10.0 ft
+D-+H.r+H 1.250 0.461 0.008958 PASS 0.0t 0.0 PASS 10.0 ft
+D+S+H 1.150 0.491 0.005278 PASS 0.01t 0.0 PASS 10.0
+D+0.750Lr+0.750L+H 1.250 0.461 0.008013 PASS 0.01t 0.0 PASS 10.0 ft
+D+0,750L+0.750S+H 1.150 0.491 0.005278 PASS 0.01t 0.0 PASS 10.0 ft
+D+0.60W-+H 1.600 0.376 0.2852 PASS 4.966 ft 0.08460 PASS 10.0 ft
+D+0,70E+H 1.600 0.376 0.004957 PASS 0.01t 0.0 PASS 10.0 ft
+D+0.750Lr+0.750L+0.450W+H 1.600 0.376 0.2145 PASS 5.034 1 0.06345 PASS 10,01

(3! )



Title Block Line 1 Project Title:

You can change this area Engineer:

using the "Settings" menu item Project ID:

and then using the "Printing & Project Descr:

Title Block" selection.
_Title Block Line 6 _ Printed: 10 AUG 2022, 2:00AM
Wood Column File: [(H ENCLAVES LOT 20_CALCS ech

Lic, # : KW-06005427
DESCRIPTION: KING STUDS AT 18' OPENING - 10' TALL WALL

Load Combination Results

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Co Cp Stress Ratio  Status  Location Stress Ratio  Status  Location
+D+0.750L+0.7505+0.450W+H 1.600 0.376 0.2139 PASS 5.034 1t 0.06345 PASS 10.0 ft
+D+).750L+).7508+0.5250E+H 1.600 0.376 0.004957 PASS 0.0ft 0.0 PASS 10.0 1t
+0.60D+0.60W+0.60H 1.600 0.376 0.2847 PASS 4,966 ft 0.08460 PASS 10.0 ft
+0.60D+0.70E-+0,60H 1600 0.376 0.002974 PASS 0.01t 0.0 PASS 10.0 1t
Maximum Reactions Note: Only non-zero reactions are fisted.
X-X Axis Reaction k  Y-Y Axis Reaction Axial Reaction My - End Moments k-t  Mx - End Moments
Load Combination @Base @Top @Base @ Top @ Base @ Base @ Top @Base @Top
+D+H 0.110
D+ +H 0.110
+D+H_r+H 0.190
+D+5+H 0.110
+D+0.750Lr+0.750L+H 0.170
+D+0.750L+0.750S+H 0.110
+D+).60W+H 0.402 0.402 0.110
+D+0.70E+H 0.110
+D+0.750Lr+0.750L+0.450W+H 0.302 0.302 0.170
+D+0.750L+0.7505+0.450W+H 0.302 0.302 0.110
+D+0.750L+0.7508+0.5250E+H 0.110
+).60D+0.60W+0.60H 0.402 0.402 0.066
+0.60D+0.70E+0.60H 0.066
D Only 0.110
Lr Only 0.080
L. Only
S Only
W Only 0.670 0.670
E Only
H Only
Maximum Deflections for Load Combinations
Load Combination Max. X-X Deflection ~ Distance Max. Y-Y Deflection Distance
+D+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+HL+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+Lr+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+S+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+0.750Lr+0.750L+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+0.750L+0.7505+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+0.60W-+H 0.0000 in 0.000 ft 0.1832 in 5.034 ft
+D+0.70E+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+D+0.750Lr+0.750L+0.450W-+H 0.0000 in 0.000 ft 0.1374 in 5.034 ft
+D+0,750L+).7505+0.450W+H 0.0000 in 0.000 ft 0.1374 in 5034 ft
+D+0.750L.+0.7505+0.5250E+H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
+0.60D+0.60W+0.60H 0.0000 in 0.000 ft 0.1832 in 5034 ft
+0.60D+0.70E+0.60H 0.0000 in 0.000 ft 0.0000 in 0.000 ft
D Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft
Lr Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft
L Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft
S Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft
W Only 0.0000 in 0.000 ft 0.3053 in 5034 ft
E Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft
H Only 0.0000 in 0.000 ft 0.0000 in 0.000 ft

(95



Title Block Line 1 Project Title:
You can change this area Engineer:
using the "Settings” menu item Project |D:
and then using the "Printing & Project Descr:

Title Block” selection.
Title Block Line 6 - o - Printed: 10 AUG 2022, 2:00AM
| File: LH ENCLAVES LOT 20_CALCS.ec6 |

Wood Column Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5 31
Lic, # : KW-08005427

) IRON ROCK ENGINEERING
DESCRIPTION: KING STUDS AT 18 OPENING - 10' TALL WALL
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Title Block Line 1 Project Title:
You can change this area Engineer:
using the "Settings" menu item Project ID:
and then using the "Printing & Project Descr:
Title Block" selection.

Title Block Line 6 - o Printed: 10 AUG 2022, 2:02AM
Wood Col - File: LH ENCLAVES LOT 20_CALCS.ec6
00 olumn _ Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31

Lic. # : KW-06005427 ! z R > I L AANL RONIROCKI ENGINEER!NGh

DESCRIPTION: 6x6 POST AT BEAM RB23

Code References
Calculations per NDS 2018, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information

Analysis Method : Allowable Stress Design Wood Section Name 6x6

End Fixities Top & Bottom Pinned Wood Grading/Manuf. Graded Lumber

Overall Column Height ‘ 12 ft Wood Member Type Sawn

( Used for nan-slender calculations ) Exact Width 5.50 in  Allow Stress Modification Factors

Wood Species ~ Douglas Fir - Larch Exact Depth 5.50 in Cf or Cv for Bending 1.0

Wood Grade No.2 . _ Area 30.250 in"2  Cfor Cv for Compression 1.0

Fb+ 900.0 psi Fv 180.0 psi Ix 76.255 in Cf or Cv for Tension 1.0

Fb- 900.0psi e 575.0 psi ly 76.255 in"4  Cm: Wet Use Factor 1.0

Fe - Pl 1,350.0psi Density 31.210 pef Ct: Temperature Factor 1.0

Fc - Perp 625.0psi . . . Cfu : Flat Use Factor 1.0

E : Modulus of Elasticity . . . x-x Bending  y-y Bending Axial KF: Buiit-up columns 1.0 NDS 1532
Basic 1,600.0 1,600.0 1,600.0ksi Use Cr : Repetitive ? No
Minimum 580.0 580.0 Brace condition for deflection (buckling) along columns :

X-X (width) axis : Unbraced Length for buckling ABOUT Y-Y Axis = 12 ft, K= 1.0
Y-Y (depth) axis : Unbraced Length for buckling ABOUT X-X Axis = 12 ft, K=1.0

Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 78.675 Ibs * Dead Load Factor
AXIAL LOADS. ..
Axial Load at 12.0ft, D=8.210,Lr=7.0k
DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.8117:1  Maximum SERVICE Lateral Load Reactions . .
Load Combination +D+Lr+H Top along Y-Y 0.0k Bottom along Y-Y 0.0 k
Governing NDS Forumla Comp Only, fc/Fc' Top along X-X 0.0k Bottom along X-X 0.0k
Location of max.above base 0.0%  Maximum SERVICE Load Lateral Deflections . ..
At max@um Io.cauon values are .. Along Y-Y 0.0in at 0.0 ft above base
Applied Axial 15.289k for load combination : n/a
Applied Mx 0.0 kft Along X.X - i f aboveb
Applied My 0.0 kit ong X- o 00in a 0.0 above base
Fc: Allowable 622.68 psi for load combination : n/a
Other Factors used to calculate allowable stresses . ..
PASS Maximum Shear Stress Ratio = 0.0:1 Bending Compression Tension
Load Combination +0.60D+0.70E+0.60H
Location of max.above base 12.0f
Applied Design Shear 0.0 psi
Allowable Shear 288.0 psi

Load Combination Results

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Co c P Stress Ratic  Status  Location Stress Ratio  Status  Location
+D+H 0.900 0.482 0.4674 PASS 0.01t 0.0 PASS 12.0 ft

+D+L+H 1.000 0.444 0.4569 PASS 0.0t 0.0 PASS 12.01t
+D+Lr+H 1.250 0.369 0.8117 PASS 0.01t 0.0 PASS 12.0 t
+D+5+H 1.150 0.396 0.4456 PASS 0.01t 0.0 PASS 12.0 1t
+D+0.750Lr+0.750L+H 1.250 0.369 0.7188 PASS 0.01t 0.0 PASS 12.01t
+D+0.760L+0.750S+H 1.150 0.396 0.4456 PASS 0.01t 0.0 PASS 12.01t
+D+0.60W+H 1.600 0.297 0.4272 PASS 0.01t 0.0 PASS 12.01t
+D+0.70E-+H 1.600 0.297 04272 PASS 0.01t 0.0 PASS 12.0 1
+D+0.750Lr+0.750L+0.450W+H 1.600 0.287 0.6979 PASS 0.0t 0.0 PASS 12.0 1t
+D+0.750L+0.750S+0.450W+H 1.600 0.297 04272 PASS 0.01t 0.0 PASS 12.01t
+D+0.750L+0.7505+0.5250E+H 1.600 0.297 0.4272 PASS 0.01t 0.0 PASS 12.0 ft
+0.60D+0.60W-+0.60H 1.600 0.297 0.2563 PASS 0.01t 0.0 PASS 1204

&7

"



Title Block Line 1
You can change this area
using the "Settings" menu item
and then using the "Printing &
Title Block" selection.

Title Block Line 6

Project Title:
Engineer:
Project ID:
Project Descr:

Printed: 10 AUG 2022, 2:02AM

Wood Column
Lic. # : KW-06005427

DESCRIPTION:

Load Combination Results

Load Combination
+0.60D+0.70E+0.60H
Maximum Reactions

Load Combination

+D+H

+D+H+H

+D+Hr+H

+D+8+H
+D+0.750Lr+0.750L+H
+D+0.7501+0.750S+H
+D+0.60W+H

+D+0.70E+H
+D+0.750Lr+0.750L+0.450W+H
+D+0.750L+0.7505+0.450W~+H
+D+0.750L+0.750S+0.56250E+H
+0.60D+0.60W-+0.60H
+0.60D+0.70E+0.60H

D Only

Lr Only

L Only

S Only

W Only

E Only

H Only

" "File: LHENCLAVES LOT 20_CALCS.ec6
Software copynght ENERCALC, INC. 1983-2020, Build:12.20.5:31
IRON ROCK ENGINEERING®

6x6 POST AT BEAM RB23

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Co C =] Stress Ratio  Status  Location Stress Ratic  Status  Location
1.600 0.297 0.2563 PASS 0.0 0.0 PASS 12.0

Note: Only non-zero reactions are listed.
X-X Axis Reaction k Y-Y Axis Reaction Axial Reaction My - End Moments  k-ft  Mx - End Moments
@Base @Top @Base @ Top @ Base @ Base @ Top @Base @Top

8.289
8.289
15.289
8.289
13.539
8.289
8.289
8.289
13.539
8.289
8.289
4973
4973
8.289
7.000

Maximum Deflections for Load Combinations

Load Combination
+D+H
+DH+H
+D+Lr+H
+D+5+H
+D+0.750Lr+0,750L+H
+D+0.750L+0.7508+H
+D+0.60W+H
+D+0.70E+H
+D+0.750Lr+0.750L+0.450W-+H
+D+0.750L+0.7505+0.450W+H
+D+0.750L+0.7505+0.5250E+H
+0.60D+0.60W+0.60H
+0.60D-+0.70E+0.60H
D Only
Lr Only
L Only
S Only
W Only
E Only
H Only

Max. X-X Deflection  Distance Max. Y-Y Deflection Distance

0.0000 in 0.000 ft 0.0000 in 0.000 ft
0.0000 in 0.000 ft 0.0000 in 0.000 ft
0.0000 in 0.000 ft 0.0000 in 0.000 ft
0.0000 in 0.000 ft 0.0000 in 0.000 ft
0.0000 in 0.000 ft 0.0000 in 0.000 ft
0.0000 in 0.000 ft 0.0000 in 0.000 it
0.0000 in 0.000 ft 0.0000 in 0.000 ft
0.0000 in 0.000 ft 0.0000 in 0.000 ft
0.0000 in 0.000 ft 0.0000 in 0.000 ft
0.0000 in 0.000 ft 0.0000 in 0.000 ft
0.0000 in 0.000 f 0.0000 in 0.000 ft
0.0000 in 0.000 ft 0.0000 in 0.000 ft
0.0000 in 0.000 ft 0.0000 in 0.000 ft
0.0000 in 0.000 it 0.0000 in 0.000 ft
0.0000 in 0.000 ft 0.0000 in 0.000 ft
0.0000 in 0.000 ft 0.0000 in 0.000 ft
0.0000 in 0.000 ft 0.0000 in 0.000 ft
0.0000 in 0.000 ft 0.0000 in 0.000 ft
0.0000 in 0.000 ft 0.0000 in 0.000 ft
0.0000 in 0.000 ft 0.0000 in 0.000 ft
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DESCRIPTION: STEEL POST AT BEAM RB25

Code References
Calculations per AISC 360-16, IBC 2018, CBC 2019, ASCE 7-16
Load Combinations Used : IBC 2018

General Information

Steel Section Name : HSS4x4x3/16 Overall Column Height 11.67 it
Analysis Method : Load Resistance Factor Top & Bottom Fixity Top & Bottom Pinned
Steel Stress Grade Brace condition for deflection {buckling) along columns :

Fy : Steel Yield 46 ksi X-X (width) axis :
E : Elastic Bending Modulus 29000 ksi Unbraced Length for buckling ABOUT Y-Y Axis = 11.67 ft, K= 1.0

Y-Y gepth axis :
Unbraced Length for buckling ABOUT X-X Axis = 11.67 ft, K=1.0

Applied Loads Service loads entered. Load Factors will be applied for calculations.
Column self weight included : 109.734 Ibs * Dead Load Factor
AXIAL LOADS ...
Axial Load at 11.670 ft, Xecc = 4.250 in, D =7.630, LR=7.310 k
DESIGN SUMMARY
Bending & Shear Check Results
PASS Max. Axial+Bending Stress Ratio = 0.8552 :1 Maximum Load Reactions ..
Load Combination +1.20D+1.60Lr+0.50L+1.60H Top along X-X 0.4534
Location of max.above base 11.592 ft Bottom along X-X 0.4534 k
At maximum location values are . . . Top along Y-Y 0.0k
Pu 20.984 & Bottom along Y-Y 0.0k
0.9*Pn 61.681 k . .
Mu-x 0.0 kft Maximum Load Deflections . ..
0.9* Mnx: 12.662 kit Along Y-Y ~ 00in at 0.0ft above base
My 7.336 kit for load combination :
0.9*Mn-y: 12.662 k-t Along X-X -0.4474in at 6.8141t above base
for load combination :+D+Lr+H
PASS Maximum Shear Stress Ratio = 0.02526 :1
Load Combination +1.20D+1.60Lr+0.50L+1.60H
Location of max.above base 0.0 ft
At maximum location values are . . .
Vu : Applied 0.6328 k
Vn *Phi ; Allowable 25.054 k

Load Combination Results

Maximum Axial + Bending Stress Ratios Maximum Shear Ratios
Load Combination Stress Ratio Status  Location Cbx Cby KxLxRx Kyly/Ry  StressRatio Status Location
+1.40D+1.60H 0.385 PASS 11.59 1.00 1.66 90.35 90.35 0.013 PASS 0.00 ft
+1.20D+0.50Lr+1.60L+1.60H 0.526 PASS 11.59 1t 1.00 1.66 90.35 90.35 0.016 PASS 0.00 ft
+1.20D-+1.60L+0.50S+1.60H 0.330 PASS 11.59ft 1.00 1.66 90.35 90.35 0.011 PASS 0.00 ft
+1.20D+1.60Lr+0.50L+1.60H 0.855 PASS 11.59 ft 1.00 1.66 90.35 ©90.35 0.025 PASS 0.00 ft
+1.20D-+1.60Lr+0.50W+1.60H 0.855 PASS 11.59 # 1.00 1.66 90.35 90.35 0.025 PASS 0.00ft
+1.20D+0.50L+1.605-+1.60H 0.330 PASS 11.59 ft 1.00 1.66 90.35 90.35 0.011 PASS 0.00 1t
+1.20D-+1.60S+0.50W+1.60H 0.330 PASS 11.59 t 1.00 1.66 90.35 90.35 0.011 PASS 0.00 ft
+1.20D+0.50Lr+0.50L+W+1.60H 0.526 PASS 11.59 ft 1.00 1.66 90.35 90.35 0.016 PASS 0.00 1t
+1.20D+0.50L+0.50S+W-+1.60H 0.330 PASS 11.59 ft 1.00 1.66 90.35 90.35 0.011 PASS 0.00ft
+1.20D+0.50L+0.70S+E+1.60H 0.330 PASS 11.59 ft 1.00 1.66 90.35 90.35 0.011 PASS 0.00t
+0.80D+W+0.90H 0.247 PASS 11.59 1 1.00 1.66 90.35 90.35 0.008 PASS 0.00 ft
+0.90D+E-+0.90H 0.247 PASS 11.59 ft 1.00 1.66 90.35 90.35 0.008 PASS 0.00 1t
Maximum Reactions Note: Only non-zero reactions are listed.
Axial Reaction X-X Axis Reaction k  Y-Y Axis Reaction Mx-End Moments  k-ft My - End Moments

Load Combination @ Base @Base @Top @Base @Top @ Base @Top @Base @Top

+D+H 7.740 0.232 0.232

+D+H+H 7.740 0.232 0.232 /

+D+Lr+H 15.050 0453 0453 f 5"/7
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Maximum Reactions Note: Only non-zero reactions are listed.
Axial Reaction X-X Axis Reaction k  Y-Y Axis Reaction Mx - End Moments  k-ft My -End Moments
Load Combination @ Base @Base @ Top @Base @ Top @ Base @ Top @Base @ Top
+D+5+H 7.740 0.232 0.232
+D+0.750Lr+0.750L+H 13.222 0.398 0.398
+D+0.750L+0.7508+H 7.740 0.232 0.232
+D+0.60W+H 7.740 0.232 0.232
+D+0.70E+H 7.740 0.232 0.232
+D+0.750Lr+0.750L+0.450W-H 13,222 0.398 0.398
+D+0.750L+0.7505+0.450W-+H 7.740 0.232 0.232
+D+0,750L+0.7505+0.5250E+H 7.740 0.232 0.232
+0.60D+0.60W+0.60H 4,644 0.139 0.139
+0,60D+0.70E+0.60H 4644 0.139 0.139
D Only 7.740 0.232 0.232
Lr Only 7.310 0.222 0.222
L Only
S Only
W Only
E Only
H Only
Extreme Reactions
Axial Reaction X-X Axis Reaction k  Y-Y Axis Reaction Mx-End Moments k-t My - End Moments
ltem Extreme Value @ Base @Base @Top @Base @Top @ Base @ Top @Base @Top
Axial @ Base Maximum 15.050 0.453 0.453
" Minimum
Reaction, X-X Axis Base Maximum 15.050 0.453 0.453
° Minimum
Reaction, Y-Y Axis Base Maximum 7.740 0.232 0.232
" Minimum 7.740 0.232 0.232
Reaction, X-X Axis Top Maximumn 15.050 0.453 0.453
" Minimum
Reaction, Y-Y Axis Top Maximum 7.310 0.222 0.222
" Minimum 7.740 0.232 0.232
Moment, X-X Axis Base Maximum 7.740 0.232
! Minimum 7.740 0.232
Moment, Y-Y Axis Base Maximum 7.740 0.232 0.232
" Minimum 7.740 0.232 0.232
Moment, X-X Axis Top Maximum 7.740 0.232 0.232
" Minimum 7.740 0.232 0.232
Moment, Y-Y Axis Top Maximum 7.740 0.232 0.232
" Minimum 7.740 0.232 0.232
Maximum Deflections for Load Combinations
Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance
+D+H 02285 in 6.814 ft 0.000 in 0.000 ft
+D+HL+H 02285 in 6.814 ft 0.000 in 0.000 ft
+D+Hr+H 04474 in 6.814 ft 0.000 in 0.000 ft
+D+8+H 02285 in 6.814 it 0.000 in 0000 ft
+D+0.750Lr+0.750L+H 03927 in 6814 it 0.000 in 0.000 f
+D+0.750L+0.750S+H -0.2285 in 6.814 it 0.000 in 0.000 f
+D+0.60W-+H 02285 in 6814 ft 0.000 in 0.000 ft
+D+0.70E+H 02285 in 6.814 ft 0.000 in 0.000 ft
+D-+0.750Lr+0.750L+0.450W-+H 03927 in 6.814 ft 0.000 in 0.000 ft
+D+0.750L+0.7505+0.450W-+H -0.2285 in 6.814 ft 0.000 in 0.000 ft
+D+0.750L+0.7505+0.5250E+H -0.2285 in 6.814 ft 0.000 in 0.000 ft
+0.60D+0.60W+0.60H 041371 in 6.814 ft 0.000 in 0.000 ft
+).60D-+).70E+0.60H 01371 in 6.814 ft 0000 in 0.000 ft
D Only 02285 in 6814 ft 0.000 in 0.000 ft
Lr Only 02189 in 6814 ft 0.000 in 0.000 ft
L Only 0.0000 in 0.000 ft 0.000 in 0.000 ft
S Only 0.0000 in 0.000 ft 0000 in 0.000 f
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Maximum Deflections for Load Combinations

Load Combination Max. X-X Deflection Distance Max. Y-Y Deflection Distance
W Only 0.0000 in 0.000 ft 0.000 in 0.000 ft
E Only 0.0000 in 0.000 ft 0.000 in 0.000 ft
H Only 0.0000 in 0000 ft 0.000 in 0.000 ft
Steel Section Properties : HSS4x4x3/16
Depth = 4,000 in | xx = 6.21 in"4 J = 10.000 in*4
Design Thick = 0.174 in S xx = 3.10 in"3
Width = 4.000 in R xx = 1.550 in
Wall Thick = 0.187 in Zx = 3.670 in*3
Area = 2.580 in"2 lyy = 6.210 in*4 C = 5.070in"3
Weight = 9.403 phf Syy = 3.100 in"3
Ryy = 1,550 in
Ycg = 0.000 in
Sketches
14,940k 14,940k
+Y
I . | |
‘|

4.00in
- | PO
-
Q
Q
Q.
-
Height = 11.670
Height = 116701t

4.00in J :



Wind Loads - ENCLAVES LOT 20 - 2:12

Gust Effect Factor

Rigid Structures Horizontal Dimensions:
G= 0.85 Least (L): 121 (ft)
or Greatest (B): 148 (ft)
0.865801 L/B = 0.82

Flexi ble or Dynamically sensitive structures
Gf =

Velocity Pressure

an = 25.9 (psf) Leeward wall (psf)= -11.01
Kp = 0.9 Side wall (psf) =|  -15.41
Co(leeward) = -0.5 Windward roof (psf)= 3. 96
Leeward roof (psf)=
Cpwindward) = 0.8 Net roof (psf)=
GCyi (+-)= 0.18 Internal roof (psf)= 4.66
Windward Net wall P
Height (ft) K, q, (psf)  wall (psf) (psf)
Co(sidewal) = -0.7 0-15 0.85 24.46 16.63 27.64
Cogeeward roon) = 0 20 0.9 25.9 17.61 28.62
Cpwindward roof) = -0.9 25 0.94 27.05 18.39 29.4
Copwindward roof) = -0.18 30 0.98 28.2 19.18 30.19
40 1.04 29.93 20.35 31.36
50 1.09 31.37 21.33 32.34
60 1.13 32.52 22.11 33.12
70 1.17 33.67 22.9 33.91

Vertical Design Pressures

Wind normal to ridge Flat roof or wind parallel to ridge
_0 o) Co= -0. 9
upllfl (pSf) uphft (pSf) 5 4 4



MWFRS Parapet pressures

Po=0,GCpx (psf)

Top of Parapet = 20 ft "Standard Parapet"
K, at top of parapet = 0.9
qp = 25.9 psf

Windward Leeward
Parapet Parapet 3 Parapet pressures
Net GCpn: 1.5 1

Net P (psf): 38.85 259 64.75



Topographic Factors:

K1= 1
K2= 1
K3= 1

Gust Effect Factor Coefficients:

Oa = 34
9y = 34
I,= 0.304804
Q= 0.899674
c= 0.3
z= 30 ft
B= 50 ft
h= 15 it
L;= 309.9934
| = 320 ft
e= 0.333333
Znin = 30 ft

Velocity pressure coefficients:

K;= 0.57

Ky = 1

Kg = 0.85

V= 115

Exposure = C
Mean roof height (h). = 19.83 (ft)
Roof Pitch: = 2:12

Roof Slope (0) = 9.46 °

h/L= 0.163884



ASCE SEISMIC ANALYSIS

ENCLAVES LOT 20

Ground Motion Parameters (Ground Acceleration Values)

Ss:
St

Site Coefficients
Fu:
Fy:

Sws:

Smi:

Sps:

Spit

# Stories:
k:

0.209 Site Class: D
0.108 Occupancy Category: 1l
I: 1
SDC: C
1.6
2.368 Structural System: 13
R: 6.5
Adjusted Response Accelerations Qp: 3
0.334 Cy: 4
0.256
Structure Height, h,: 18.5|ft
Design Spectral Response Acceleration Parameters Structure Period, T,: 0.178
0.223
0.171 C,: 0.034
W: 180.16|k
V: 6.125|k
Structural System:|All Other Structural Systems
Vertical Distribution of Seismic Forces
1 Wy h, w,(h,(k Fy
1 Level (kips) (ft) (ft-kips) (kips) Cox
1 180.16 18.5 3332.96 6.13 0.034
- 0 0 #DIV/0!
- 0 0 #DIV/0!
- 0 0 #DIV/0!
- 0 0 #DIV/0!
- 0 0] #DIV/0!
- 0 0 #DIV/0!
- 0 0 #DIV/0!
180.16 3332.96 6.125
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ENCLAVES LOT 20 LATERAL LINE LOADS

SEISMIC
ROOF FRAMING
G W(psf)  L{(ft)
Si: 0.034 20 74 51|plf Si
S;: 0.034 20 90.5 62 |plf S,:
Sa: 0.034 20 59 41|plf St
Sa: 0.034 20 28 20| plf Sy
St 0.034 20 28.5 20|plf Ss:
Se: 0.034 20 345 24|plf S¢:
Sy 0.034 20 48.5 33|plf S;:
Sg: 0.034 20 59 41 |plf Sg:
Sq: 0.034 20 58.5 40| plf Sq:
S0t 0.034 20 44.75 31|plf Sio0
Si1t 0.034 20 49.5 34|plf Syt
Sis 0.034 20 73 50| plf Sip:
Si3t 0.034 20 74.5 51|plf Sy30
S1a: 0.034 20 41.5 29|plf Sy4:
Sis:! 0.034 20 30.5 21|plf S5
Si6° 0.034 20 31 22|plf Si6:
Sq7: 0.034 20 20.5 14|plf Si7
Sig 0.034 20 37 26 |pif S
Sqo! 0.034 20 17 12|plf Siot
S0 0.034 20 11.5 8|plf S0t
Sy 0.034 20 63.75 44 plf Syt
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SHEAR WALL DESIGN - 2018 IBC

plf
plf

ENCLAVES LOT 20
Shear Wall Label:lﬁne 1 - Individual pier | Pier Label:l Pier 1
Wall Length: 6|ft Shear Wall Capacity: 602
Wall Height: 12|ft Shear Wall Load: 502
Wall Weight: 17|psf O.K.
Aspect Ratio: 2
Aspect Ratio Factor: 1 AR adjusted: Shear Wall Capacity: plf
Sheathing Thickness: (2)-3/8"
Stud Spacing: 16|"
Stud Size: 5.5|" Max. Uplift: 5636.784
Nail Size: 8d Max. Downward Load: 6816.816
Nail Spacing: 41"
Unfactored Loads: Factored Loads:
Strut Force Wind: 104404 Strut Force Wind: 3007
Strut Force Seismic: 1735|# Strut Force Seismic: 584
Control Strut Force: 3007
Contolling W/S: W
Wind Load Factor: 0.6
Vertical Loading Seismic Load Factor: 0.7
Wall Dead Load: 152|pif p: 1
Wall Live Load: O|pif
Wall Snow Load: 120|plf
Wall Wind Load: 146.88|plf
Overturning Uplift Downward SW Line Pier:  Pier 1
LC1:{ 5209.584| 6816.816 Pier Strut Force-Wind: 5011
LC2: 98.2 2234.2 Pier Strut Force-Seismic: 833
LC3:[ 3370.188| 5649.612
LC4: -463.35 2212.65
LC5:| 5636.784| 6389.616
LC6: 525.4 1807
Multiple Shear Wall Piers
Length (ft) Total Wall Load {#) Load/pier (Wind-#) Load/pier (Seis-#)
Pier 1 6 W: 10440 5011 833
Pier 2 6.5 S: 1735 5429 902
Pier 3 0 0 0
Pier 4 0 0 0
Pier 5 0 0] 0
Pier 6 0 125 0 0




SHEAR WALL DESIGN - 2018 IBC

ENCLAVES LOT 20
Shear Wall Label:|Line 1 - Individual pier ] Pier LabeI:l Pier 2
Wall Length: 6.5|ft Shear Wall Capacity: 602|plf
Wall Height: 10|ft Shear Wall Load: 502|plf
Wall Weight: 26| psf O.K.
Aspect Ratio: 1.54
Aspect Ratio Factor: 1.06 AR adjusted: Shear Wall Capacity: pr
Sheathing Thickness: (2)-3/8"
Stud Spacing: 16("
Stud Size: 5.5|" Max. Uplift: 4347.371|#
Nail Size: 8d Max. Downward Load: 6149.899|#
Nail Spacing: 41"
Unfactored Loads: Factored Loads:
Strut Force Wind: 10440|# Strut Force Wind: 3258|#
Strut Force Seismic: 1735|# Strut Force Seismic: 632|#
Control Strut Force: 3258(#
Contolling W/S: \
Wwind Load Factor: 0.6
Vertical Loading Seismic Load Factor: 0.7
Wall Dead Load: 105|plf p: 1
Wall Live Load: 0|plf
Wall Snow Load: 20|plf
Wall Wind Load: 24.48|plf
Overturning Uplift Downward SW Line Pier:  Pier 2
LC1:| 3872.8706| 6149.8986 Pier Strut Force-Wind: 5429
LC2:| -214.8654| 2157.6346 Pier Strut Force-Seismic: 902
LC3:| 2559.3405| 4957.7365
LC4:| -506.4615| 1963.5385
LC5:| 4347.3706| 5675.3986
LC6:| 259.63462| 1683.1346
Multiple Shear Wall Piers
Length (ft) Total Wall Load (#) Load/pier (Wind-#) Load/pier (Seis-#)
Pier 1 6 W: 10440 5011 833
Pier 2 6.5 S: 1735 5429 902
Pier 3 0 0 0
Pier 4 0 0 0
Pier 5 0 0 0
Pier6 0 125 0 0




SHEAR WALL DESIGN - 2018 IBC

Shear Wall Label:|Line 2 - Individual pier | Pier Label:l

Wall Length:

Wall Height:

Wall Weight:

Aspect Ratio:

Aspect Ratio Factor:
Sheathing Thickness:
Stud Spacing:

Stud Size:
Nail Size:

Nail Spacing:

Unfactored Loads:

Strut Force Wind:
Strut Force Seismic:

Vertical Loading

Wall Dead Load:

Wall Live Load:
Wall Snow Load:
Wall Wind Load:

Overturning

LC1:
LC2:
LC3:
LC4:
LC5:
LC6:

Multipie Shear Wall Piers

ENCLAVES LOT 20

Pier 1

4]ft Shear Wall Capacity:
10|ft Shear Wall Load:
26| psf
2.5
0.94 AR adjusted: Shear Wall Capacity:
(2)-3/8"
16("
Si5]" Max. Uplift:
8d Max. Downward Load:
alv
Factored Loads:
11265(# Strut Force Wind:
1493 |# Strut Force Seismic:
Control Strut Force:
Contolling W/S:
wind Load Factor:
Seismic Load Factor:
224|plf p:
0| plf
190|plf
232.56/plf
Uplift Downward SW Line Pier:
3173.572| 4551.428 Pier Strut Force-Wind:
-371.25 1564.75 Pier Strut Force-Seismic:
1853.179] 3940.571
-805.4375| 1700.5625
3560.772| 4164.228
15.95 1177.55

602

387

O.K

plf
plf

3560.772

4551.428

1545

239

1545

0.6

0.7

Pier 1

2575

341

Length {ft) Total Wall Load (#) Load/pier (Wind-#) Load/pier (Seis-#)
Pier 1 4 W: 11265 2575 341
Pier 2 555 S: 1493 3540 469
Pier 3 4.25 2736 363
Pier 4 3.75 2414 320
Pier 5 0 0 0
Pier 6 0 17.5 0 0




SHEAR WALL DESIGN - 2018 IBC

Shear Wall Label:[Line 2 - Individual pier | Pier Label:‘

Wall Length:

Wall Height:

Wall Weight:

Aspect Ratio:

Aspect Ratio Factor:
Sheathing Thickness:
Stud Spacing:

Stud Size:

Nail Size:

Nail Spacing:

Unfactored Loads:

Strut Force Wind:
Strut Force Seismic:

Vertical Loading

Wall Dead Load:

Wall Live Load:
Wall Snow Load:
Wall Wind Load:

Overturning

LC1:
LC2:
LC3:
LC4:
LC5:
LC6:

Muitiple Shear Wall Piers

ENCLAVES LOT 20

4.25

ft

10

ft

17

psf

2.36

0.96

(2)-3/8"

16

5.5

8d

4

11265

1493

73.5

plf

plf

20

plf

24.48

plf

Uplift

Downward

AR adjusted:

3376.3627

4348.8137

80.444853

1115.3199

2371.0377

3422.8447

-100.9007

997.72426

3583.3377

4141.8387

287.41985

908.34485

Pier 4

Shear Wall Capacity:
Shear Wall Load:

Shear Wall Capacity:

Max. Uplift:
Max. Downward Load:

Factored Loads:
Strut Force Wind:
Strut Force Seismic:
Control Strut Force:
Contolling W/S:
Wind Load Factor:
Seismic Load Factor:

p:

SW Line Pier:
Pier Strut Force-Wind:
Pier Strut Force-Seismic:

602|plf

387|plf

O.K.

—s7797]er

3583.338|#

4348.814|#

1642|#

255|#

1642|#

0.6

0.7

Pier 4

2736

363

Length (ft) Total Wall Load (#) Load/pier (Wind-#) Load/pier (Seis-#)
Pier 1 4 W: 11265 2575 341
Pier 2 5.5 S: 1493 3540 469
Pier 3 3.75 2414 320
Pier 4 4.25 2736 363
Pier 5 0 0 0
Pier 6 0 17.5 0] 0

ol



SHEAR WALL DESIGN - 2018 IBC

ENCLAVES LOT 20

Shear Wall Label:[Line 2 - PERFORATED | Pier Label:| Pier 3
Wall Length: 12|ft Shear Wall Capacity: 602
Wall Height: 10|ft Shear Wall Load: 315
Wall Weight: 17| psf O.K.
Aspect Ratio: 0.84
Aspect Ratio Factor: 1.15 AR adjusted: Shear Wall Capacity: pr
Sheathing Thickness: (2)-3/8"
Stud Spacing: 16("
Stud Size: 5.5|" Max. Uplift: 2355.028
Nail Size: 8d Max. Downward Load: 4516.372
Nail Spacing: 4"
Unfactored Loads: Factored Loads:
Strut Force Wind: 11265|# Strut Force Wind: 3773
Strut Force Seismic: 1493 |# Strut Force Seismic: 584
Control Strut Force: 3773
Contolling W/S: w
Wind Load Factor: 0.6
Vertical Loading Seismic Load Factor: 0.7
Wall Dead Load: 73.5|plf p: 1
Wwall Live Load: 0| pif
Wall Snow Load: 20|plf
Wall Wind Load: 24.48|plf
Overturning Uplift Downward SW Line Pier:  Pier3
LC1:| 1770.628| 4516.372 Pier Strut Force-Wind: 6287
LC2:| -975.0833| 1946.9167 Pier Strut Force-Seismic: 833
LC3: 872.721| 3842.529
LC4:| -1186.563| 1915.4375
LCS5:| 2355.028| 3931.972
LC6:| -390.6833| 1362.5167
Multiple Shear Wall Piers
Length (ft) Total Wall Load (#) Load/pier (Wind-#) Load/pier (Seis-#)
Pier 1 4 W 11265 2096 278
Pier 2 5.5 S: 1493 2882 382
Pier 3 12 6287 833
Pier 4 0 0 0
Pier 5 0 0] 0
Pier 6 0 215 0 0

plf
plf



SHEAR WALL DESIGN - 2018 IBC

ENCLAVES LOT 20

Shear Wall Label:|Line 3 - Individual pier I Pier Label:l Pier 1
Wall Length: 16|ft Shear Wall Capacity: 392
Wall Height: 10(ft Shear Wall Load: 215
Wall Weight: 17 |psf O.K.
Aspect Ratio: 0.63
Aspect Ratio Factor: 1.18 AR adjusted: Shear Wall Capacity: plf
Sheathing Thickness: (2)-3/8"
Stud Spacing: 16|"
Stud Size: 5.51" Max. Uplift: 1340.724
Nail Size: 8d Max. Downward Load: 4304.607
Nail Spacing;: 6"
Unfactored Loads: Factored Loads:
Strut Force Wind: 5708 |# Strut Force Wind: 3425
Strut Force Seismic: 4444 Strut Force Seismic: 311
Control Strut Force: 3425
Contolling W/S: w
Wind Load Factor: 0.6
Vertical Loading Seismic Load Factor: 0.7
Wall Dead Load: 143.5|plf p: 1
Wall Live Load: 0|plf
Wall Snow Load: 120|plf
Wall Wind Load: 146.88|plf
Overturning Uplift Downward SW Line Pier:  Pier 1
LC1: 337.524| 3943.476 Pier Strut Force-Wind: 5708
LC2:| -2313.75 2702.25 Pier Strut Force-Seismic: 444
LC3:| -1093.857| 4304.607
LC4:| -3082.313| 3373.6875
LC5:| 1340.724| 2940.276
LC6:| -1310.55 1699.05
Mulitiple Shear Wall Piers
Length (ft) Total Wall Load (#) Load/pier {(Wind-#) Load/pier (Seis-#)
Pier 1 16 W: 5708 5708 444
Pier 2 0 S: 444 0 0
Pier 3 0 0 0]
Pier 4 0 0 0
Pier 5 0 0 0
Pier 6 0 16 0] 0

plf
plf



SHEAR WALL DESIGN - 2018 IBC

Shear Wall Label:|Line 4 - Individual pier | Pier Label:l

ENCLAVES LOT 20

Pier 1

Wall Length: 19.5|ft Shear Wall Capacity: 602
Wall Height: 12|ft Shear Wall Load: 489
Wall Weight: 12(psf O.K.
Aspect Ratio: 0.62
Aspect Ratio Factor: 1.18 AR adjusted: Shear Wall Capacity: plf
Sheathing Thickness: (2)-3/8"
Stud Spacing: -16("
Stud Size: S.5|" Max. Uplift: 4256.855
Nail Size: 8d Max. Downward Load: 8766.815
Nail Spacing: 4"
Unfactored Loads: Factored Loads:
Strut Force Wind: 15867 |# Strut Force Wind: 9521
Strut Force Seismic: 1519|# Strut Force Seismic: 1064
Control Strut Force: 9521
Contolling W/S: w
Wind Load Factor: 0.6
Vertical Loading Seismic Load Factor: 0.7
Wall Dead Load: 191|plf p: 1
Wall Live Load: 0|plf
Walil Snow Load: 50| plf
Wall Wind Load: 61.2|plf
Overturning Uplift Downward SW Line Pier:  Pier1
LC1:| 2950.3546| 8766.8146 Pier Strut Force-Wind: 15867
LC2:| -2611.912| 3920.5885 Pier Strut Force-Seismic: 1519
LC3:| 1030.5785| 7757.2985
LC4:| -3141.121| 4122.6288
LC5:| 4256.8546( 7460.3146
LC6:| -1305.412| 2614.0885
Multiple Shear Wall Piers
Length (ft) Total Wall Load (#) Load/pier (Wind-#) Load/pier (Seis-#)
Pier 1 19.5 w: 15867 15867 1519
Pier 2 0 S: 1519 0 0
Pier 3 0 0 0
Pier 4 0 0] 0]
Pier 5 (0] 0 0
Pier 6 0] 19.5 0 0

plf
plf



SHEAR WALL DESIGN - 2018 IBC

ENCLAVES LOT 20

Shear Wall Label:|Line 5 - Individual pier | Pier Label:[ Pier 1
Wall Length: 20|ft Shear Wall Capacity: 392|plf
Wall Height: 15(ft Shear Wall Load: 303|plf
Wall Weight: 17 |psf O.K.
Aspect Ratio: 0.75
Aspect Ratio Factor: 1.16 AR adjusted: Shear Wall Capacity: plf
Sheathing Thickness: (2)-3/8"
Stud Spacing: 16("
Stud Size: 55" Max. Uplift: 3608.838|#
Nail Size: 8d Max. Downward Load: 8811.59|#
Nail Spacing: 6|"
Unfactored Loads: Factored Loads:
Strut Force Wind: 10100|# Strut Force Wind: 6060|#
Strut Force Seismic: 948 |# Strut Force Seismic: 664 |#
Control Strut Force: 6060|#
Contolling W/S: w
Wind Load Factor: 0.6
Vertical Loading Seismic Load Factor: 0.7
Wall Dead Load: 231.5|plf p: 1
Wall Live Load: o|plf
Wall Snow Load: 270|plf
Wall Wind Load: 330.48|plf
Overturning Uplift Downward SW Line Pier:  Pier 1
LC1: 1662.88 7427.12 Pier Strut Force-Wind: 10100
LC2: -4367.3 5362.7 Pier Strut Force-Seismic: 948
LC3:| -1994.09 8811.59
LC4:| -6516.725| 7263.275
LC5: 3608.88 5481.12
LC6: -2421.3 3416.7
Multiple Shear Wall Piers
Length {ft} Total Wall Load (#) Load/pier (Wind-#) Load/pier (Seis-#)
Pier 1 20 Ww: 10100 10100 948
Pier 2 0 S: 948 0 0
Pier 3 0 0 0
Pier 4 0 0 0
Pier 5 0 0 0
Pier 6 0 20 0 0




SHEAR WALL DESIGN - 2018 IBC

ENCLAVES LOT 20

Shear Wall Label:|Line 6 - Individual pier I Pier Label:| Pier 1

Wall Length: 5.5(ft Shear Wall Capacity:
Wall Height: 10|ft Shear Wall Load:
Wall Weight: 17|psf
Aspect Ratio: 1.82
Aspect Ratio Factor: 1.03 AR adjusted: Shear Wall Capacity:
Sheathing Thickness: (2)-3/8"
Stud Spacing: 16|"
Stud Size: 5.5|" Max. Uplift:
Nail Size: 8d Max. Downward Load:
Nail Spacing: 4"
Unfactored Loads: Factored Loads:
Strut Force Wind: 3609|# Strut Force Wind:
Strut Force Seismic: 622|# Strut Force Seismic:
Control Strut Force:
Contolling W/S:
Wind Load Factor:
Vertical Loading Seismic Load Factor:
Wall Dead Load: 264|plf p:
Wall Live Load: 0|plf
Wall Snow Load: 280|plf
Wall Wind Load: 342.72|plf
Overturning Uplift Downward SW Line Pier:
LC1:| 3309.0789| 4565.1029 Pier Strut Force-Wind:
LC2:| -401.8636| 1985.1364 Pier Strut Force-Seismic:
LC3:| 1605.9342| 4299.7022
LC4:| -1177.273| 2364.7273
LC5:| 3786.4789| 4087.7029
LC6:| 75.536364| 1507.7364

Multiple Shear Wall Piers

602|plf
394 pIf

QK

pif

3786.479|#
4565.103|#

2166 |#
436|#
2166|#

0.6
0.7

Pier 1
3609
622

Length (ft) Total Wall Load (#) Load/pier {Wind-#) Load/pier (Seis-#)
Pier 1 5E5 W: 3609 3609 622
Pier 2 0 S: 622 0 0
Pier 3 0 0 0
Pier 4 0 0 0]
Pier 5 0 0 0
Pier 6 0 5.5 0 0




SHEAR WALL DESIGN - 2018 IBC

ENCLAVES LOT 20

Shear Wall Label:|Line 7 - Individual pier4] Pier Label:l Pier 1
Wall Length: 3|ft Shear Wall Capacity: 770|plf
Wall Height: 10(ft Shear Wall Load: 575|plf
Wall Weight: 26| psf O.K.
Aspect Ratio: 3.34
Aspect Ratio Factor: 0.84 AR adjusted: Shear Wall Capacity: plf
Sheathing Thickness: (2)-3/8"
Stud Spacing: i6("
Stud Size: 5.5]" Max. Uplift: 5507.556#
Nail Size: 8d Max. Downward Load: 6266.244)#
Nail Spacing: 3"
Unfactored Loads: Factored Loads:
Strut Force Wind: 9494 |# Strut Force Wind: 1725|#
Strut Force Seismic: 1366(# Strut Force Seismic: 290(#
Control Strut Force: 1725|#
Contolling W/S: w
Wind Load Factor: 0.6
Vertical Loading Seismic Load Factor: 0.7
Wall Dead Load: 203|plf p: 1
Wall Live Load: 0|plf
Wall Snow Load: 160|plf
Wall Wind Load: 195.84|plf
Overturning Uplift Downward SW line Pier:  Pier1
LC1:] 5229.756| 6266.244 Pier Strut Force-Wind: 2874
LC2: 271.5 1660.5 Pier Strut Force-Seismic: 414
LC3:| 3568.692| 5053.308
LC4: -150 1599
LC5:| 5507.556| 5988.444
LC6: 549.3 1382.7
Multiple Shear Wall Piers
Length (ft) Total Wall Load (#) Load/pier (Wind-#) Load/pier (Seis-#)
Pier 1 3 w: 9494 2874 414
Pier 2 4.91 S: 1366 4704 677
Pier 3 2 1916 276
Pier 4 0 0 0
Pier 5 0 0 0
Pier 6 0 9.91 0 0 -.

( L\C}"



SHEAR WALL DESIGN - 2018 IBC

ENCLAVES LOT 20

Shear Wall Label:|Line 7 - Individual pier | Pier Label:[ Pier 2
Wall Length: 4.91|ft Shear Wall Capacity: 770|pif
Wall Height: 16(ft Shear Wall Load: 575|plf
Wall Weight: 17 |psf 0.K.
Aspect Ratio: 3.26
Aspect Ratio Factor: 0.85 AR adjusted: Shear Wall Capacity: pif
Sheathing Thickness: (2)-3/8"
Stud Spacing: 16("
Stud Size: 5.5|" Max. Uplift: 8938.601|#
Nail Size: 8d Max. Downward Load: 10024.93|#
Nail Spacing: 3"
Unfactored Loads: Factored Loads:
Strut Force Wind: 9494 # Strut Force Wind: 2823|#
Strut Force Seismic: 1366 |# Strut Force Seismic: 4744
Control Strut Force: 2823 |#
Contolling W/S: w
Wind Load Factor: 0.6
Vertical Loading Seismic Load Factor: 0.7
Wall Dead Load: 307.5|plf p: 1
Wall Live Load: o|plf
Wall Snow Load: 330|plf
Wall Wind Load: 403.92|plf
Overturning Uplift Downward SW Line Pier:  Pier 2
LC1:| 8369.5318| 10024.928 Pier Strut Force-Wind: 4704
LC2:| 121.60449| 2966.9495 Pier Strut Force-Seismic: 677
LC3:| 5313.8682| 8481.977
LC4:| -872.0773| 3188.4927
LC5:| 8938.6008| 9455.8595
LC6:| 690.67349| 2397.8805
Multiple Shear Wall Piers
Length (ft) Total Wall Load {(#) Load/pier (Wind-#) Load/pier {Seis-#)
Pier 1 3 W: 9494 2874 414
Pier 2 4,91 S: 1366 4704 677
Pier 3 2 1916 276
Pier 4 0 0] 0
Pier 5 0 0] 0
Pier 6 0 9.91 0 0




SHEAR WALL DESIGN - 2018 IBC

ENCLAVES LOT 20

Shear Wall Label:|Line 7 - PERFORATED

Wall Length:

Wall Height:

Wall Weight:

Aspect Ratio:

Aspect Ratio Factor:
Sheathing Thickness:
Stud Spacing:

Stud Size:
Nail Size:

Nail Spacing:

Unfactored Loads:

Strut Force Wind:
Strut Force Seismic:

Vertical Loading

Wall Dead Load:

Wall Live Load:
Wall Snow Load:
Wall Wind Load:

Overturning

LC1:
LC2:
LC3:
LC4:
LC5:
LC6:

Multiple Shear Wall Piers

] Pier Label:

14.91

16

17

1.08

1.12

(2)-3/8"

16

5.5

8d

9494

1366

307.5

0

- 330

403.92

Uplift

plf

plf
plf
pif

Downward

AR adjusted:

2575.6562

7602.5329

-3466.088

5174.257

-993.4135

8627.0553

-5524.722

6805.8484

4303.7252

5874.4639

-1738.019

3446.188

Pier 2

Shear Wall Capacity:
Shear Wall Load:

Shear Wall Capacity:

Max. Uplift:
Max. Downward Load:

Factored Loads:
Strut Force Wind:
Strut Force Seismic:
Control Strut Force:
Contolling W/S:
Wind Load Factor:
Seismic Load Factor:
p:

SW Line Pier:
Pier Strut Force-Wind:
Pier Strut Force-Seismic:

770

319

O.K

plf
plf

4303.725

8627.055

4743

796

4743

0.6

0.7

Pier 2

7904

1137

Length (ft) Total Wall Load (#) Load/pier (Wind-#) Load/pier {Seis-#)
Pier 1 3 W: 9494 1590 229
Pier 2 14.91 S: 1366 7904 1137
Pier 3 0 0 0
Pier 4 0 0] 0
Pier 5 0 0 0
Pier 6 0 17.91 0 0




SHEAR WALL DESIGN - 2018 IBC

ENCLAVES LOT 20
Shear Wall Label:|Line 8 - Individual pier | Pier Label:[ Pier 1
Wall Length: 10(ft Shear Wall Capacity: 392
Wall Height: 16(ft Shear Wall Load: 208
Wall Weight: 17|psf O.K.
Aspect Ratio: 1.6
Aspect Ratio Factor: 1.05 AR adjusted: Shear Wall Capacity: pr
Sheathing Thickness: (2)-3/8"
Stud Spacing: 16|"
Stud Size: 5.5|" Max. Uplift: 2976.42
Nail Size: 8d Max. Downward Load: 5216
Nail Spacing: 6|"
Unfactored Loads: Factored Loads:
Strut Force Wind: 5177|# Strut Force Wind: 2071
Strut Force Seismic: 724 |# Strut Force Seismic: 339
Control Strut Force: 2071
Contolling W/S: w
wind Load Factor: 0.6
Vertical Loading Seismic Load Factor: 0.7
Wall Dead Load: 213.5|plf p: 1
Wall Live Load: o|plf
Wall Snow Load: 305|plf
Wall Wind Load: 373.32|plf
Overturning Uplift Downward SW Line Pier:  Pierl
LC1: 2005.42 4620.5 Pier Strut Force-Wind: 3451
LC2:| -1886.54 2968.46 Pier Strut Force-Seismic: 483
LC3: -246.56 5216
LC4: -3165.53 3976.97
LC5: 2976.42 3649.5
LC6: -915.54 1997.46
Multiple Shear Wall Piers
Length (ft) Total Wall Load (#) Load/pier (Wind-#) Load/pier (Seis-#)
Pier 1 10 W: 5177 3451 483
Pier 2 5 S: 724 1726 241
Pier 3 0] 0 0
Pier 4 0 0 0
Pier 5 0 0 0
Pier 6 0 15 0 0

plf
plf



SHEAR WALL DESIGN - 2018 IBC

Shear Wall Label:|Line 9 - Individual pier | Pier Label:l

ENCLAVES LOT 20

Pier 1

Wall Length: 3|ft Shear Wall Capacity: 392|plf
Wall Height: 10|ft Shear Wall Load: 305|plf
Wall Weight: 26| psf O.K
Aspect Ratio: 3.34
Aspect Ratio Factor: 0.84 AR adjusted: Shear Wall Capacity: pr
Sheathing Thickness: (2)-3/8"
Stud Spacing: 16|"
Stud Size: 5.5(" Max. Uplift: 2749.382|#
Nail Size: 8d Max. Downward Load: 3565.718|#
Nail Spacing: 6"
Unfactored Loads: Factored Loads:
Strut Force Wind: 3050(# Strut Force Wind: 915|#
Strut Force Seismic: 290|# Strut Force Seismic: 102|#
Control Strut Force: 915|#
Contolling W/S: w
wind Load Factor: 0.6
Verticai Loading Seismic Load Factor: 0.7
Wall Dead Load: 98.5|plf p: 1
Wall Live Load: o|plf
Wall Show Load: 20| plf
Wall Wind Load: 24.48|plf
Overturning Uplift Downward SW Line Pier:  Pier1
LC1:| 2534.282| 3565.718 Pier Strut Force-Wind: 1525
LC2:| -199.4167| 876.08333 Pier Strut Force-Seismic: 145
LC3:| 1743.774| 2831.226
LC4: -306.5 814
LC5:| 2749.382| 3350.618
LC6:| 15.683333| 660.98333
Multiple Shear Wall Piers
Length (ft) Total Wall Load (#) Load/pier (Wind-#) Load/pier (Seis-#)
Pier 1 3 W: 3050 1525 145
Pier 2 3 S: 290 1525 145
Pier 3 0 0 0
Pier 4 0 0 0
Pier 5 0 0 0
Pier 6 0 6 0 0




SHEAR WALL DESIGN - 2018 IBC

ENCLAVES LOT 20

Shear Wall Label:|Line 10 - Individual pier | Pier Label:[ Pier 1
Wall Length: 4,25|ft Shear Wall Capacity: 1218|plf
Wall Height: 15.67|ft Shear Wall Load: 811|plf
Wall Weight: 17 |psf O.K.
Aspect Ratio: 3.69
Aspect Ratio Factor: 0.79 AR adjusted: Shear Wall Capacity: plf
Sheathing Thickness:| (5)-15/32"
Stud Spacing: 16"
Stud Size: 5.5(" Max. Uplift; 12370.36(#
Nail Size: 8d Max. Downward Load: 13289.41|#
Nail Spacing: 21"
Unfactored Loads: Factored Loads:
Strut Force Wind: 10799|# Strut Force Wind: 3443(#
Strut Force Seismic: 1310(# Strut Force Seismic: 488 |#
Control Strut Force: 3443|#
Contolling W/S: W
Wind Load Factor: 0.6
Vertical Loading Seismic Load Factor: 0.7
Wall Dead Load: 59|plf p: 1
Wall Live Load: o|plf
Wall Snow Load: 60|plf
Wall Wind Load: 73.44|plf
Overturning Uplift Downward SW Line Pier:  Pier 1
LC1:| 12093.776| 13289.412 Pier Strut Force-Wind: 5737
LC2:| 1104.8813| 2487.7888 Pier Strut Force-Seismic: 696
LC3:| 8801.8437| 10235.547
LC4:| 560.17254 2134.33
LC5:| 12370.358| 13012.83
LC6:| 1381.4628| 2211.2073
Multiple Shear Wall Piers
Length (ft) Total Wall Load (#) Load/pier (Wind-#) Load/pier (Seis-#)
Pier 1 4.25 W: 10799 5737 696
Pier 2 3.75 S: 1310 5062 614
Pier 3 0 0 0
Pier 4 0] 0 0
Pier 5 0 0 0
Pier 6 0 8 0 0




SHEAR WALL DESIGN - 2018 IBC

ENCLAVES LOT 20

Shear Wall Label:|Line 11 - Individual pier I Pier Label:l Pier 1
Wall Length: 11.91|ft Shear Wall Capacity: 770|pif
Wall Height: 16|ft Shear Wall Load: 638|plf
Wall Weight: 17| psf O.K.
Aspect Ratio: 1.35
Aspect Ratio Factor: 1.09 AR adjusted: Shear Wall Capacity: pif
Sheathing Thickness: {2)-3/8"
Stud Spacing: 16|"
Stud Size: 5.5(" Max. Uplift: 9264.515|#
Nail Size: 8d Max. Downward Load: 12042.98|#
Nail Spacing: 31"
Unfactored Loads: Factored Loads:
Strut Force Wind: 12644 |# Strut Force Wind: 7587|#
Strut Force Seismic: 927|# Strut Force Seismic: 649|#
Control Strut Force: 7587 |#
Contolling W/S: W
wind Load Factor: 0.6
Vertical Loading Seismic Load Factor: 0.7
Wall Dead Load: 116|plf p: 1
Wall Live Load: 0|plf
wall Snow Load: 105|plf
Wall Wind Load: 128.52|plf
Overturning Uplift Downward SW Line Pier:  Pier 1
LC1:| 8340.2992| 12042.975 Pier Strut Force-Wind: 12644
LC2:| -1438.802| 3182.278 Pier Strut Force-Seismic: 927
LC3:| 5208.6332| 10078.823
LC4:| -2125.693| 3433.2998
LC5:| 9264.5152| 11118.759
LC6: -514.586| 2258.062

Multiple Shear Wall Piers

Length (ft) Total Wall Load (#) Load/pier (Wind-#) Load/pier (Seis-#)
Pier 1 11.91 W: 12644 12644 927
Pier 2 0 S: 927 0 0
Pier 3 0 0 0
Pier 4 0 0 0
Pier 5 0 0 0
Pier 6 (0] 11.91 0 0




SHEAR WALL DESIGN - 2018 IBC

ENCLAVES LOT 20
Shear Wall Label:|Line 12 - Individual pier I Pier Label:[ Pier 1
Wall Length; 12|ft Shear Wall Capacity: 392|plf
Wall Height: 10|ft Shear Wall Load: 64|plf
Wall Weight: 17 |psf O.K.
Aspect Ratio: 0.84
Aspect Ratio Factor: 1.15 AR adjusted: Shear Wall Capacity: plf
Sheathing Thickness: (2)-3/8"
Stud Spacing: 16|"
Stud Size: 5.5|" Max. Uplift: -41.7|#
Nail Size: 8d Max. Downward Load: 2809.425|#
Nail Spacing: 6"
Unfactored Loads: Factored Loads:
Strut Force Wind: 1263|# Strut Force Wind: 758|#
Strut Force Seismic: 128|# Strut Force Seismic: 90|#
Control Strut Force: 758|#
Contolling W/S: W
wind Load Factor: 0.6
Vertical Loading Seismic Load Factor: 0.7
Wall Dead Load: 153|plf o} 1
Wall Live Load: 0|plf
Wall Snow Load: 170|plf
Wall Wind Load: 136|plf
Overturning Uplift Downward SW Line Pier: Pier1
LC1: -816.9 2079.9 Pier Strut Force-Wind: 1263
LC2:| -1863.333| 2012.6667 Pier Strut Force-Seismic: 128
LC3:] -1862.175| 2809.425
LC4: -2647 2759
LCS: -41.7 1304.7
LC6:| -1088.133| 1237.4667
Multiple Shear Wall Piers
Length (ft) Total Wall Load (#) Load/pier (Wind-#) Load/pier (Seis-#)
Pier 1 12 W: 1263 1263 128
Pier 2 0 S: 128 0 0
Pier 3 0 0 0
Pier 4 0 0 0
Pier 5 0 0 0
Pier 6 0 12 0 0




SHEAR WALL DESIGN - 2018 IBC

ENCLAVES LOT 20

Shear Wall Label:|Line 13 - Individual pier | Pier Label:| Pier 1
Wall Length: 4|ft Shear Wall Capacity: 392
Wall Height: 10|ft Shear Wall Load: 143
Wall Weight: 17 |psf 0.K.
Aspect Ratio: 2.5
Aspect Ratio Factor: 0.94 AR adjusted: Shear Wall Capacity: plf
Sheathing Thickness: (2)-3/8"
Stud Spacing: 16|"
Stud Size: 5.5|" Max. Uplift: 1196.1
Nail Size: 8d Max. Downward Load: 1903.3
Nail Spacing: 6|"
Unfactored Loads: Factored Loads:
Strut Force Wind: 1894 |# Strut Force Wind: 569
Strut Force Seismic: 171 |# Strut Force Seismic: 61
Control Strut Force: 569
Contolling W/S: W
wind Load Factor: 0.6
Vertical Loading Seismic Load Factor: 0.7
Wall Dead Load: 153|plf p: 1
Wall Live Load: o|plf
Wall Snow Load: 170|pif
Wall Wind Load: 136|plf
Overturning Uplift Downward SW Line Pier:  Pier 1
LC1: 937.7 1903.3 Pier Strut Force-Wind: 947
LC2: -495.5 796.5 Pier Strut Force-Seismic: 86
LC3: 286.775| 1843.975
LC4:| -788.125| 1013.875
LC5: 1196.1 1644.9
LCo: -237.1 538.1
Multiple Shear Wall Piers
Length {ft) Total Wall Load (#) Load/pier (Wind-#) Load/pier (Seis-#)
Pier 1 4 W: 1894 947 86
Pier 2 4 S: 171 947 86
Pier 3 0 0 0
Pier 4 0 0 0
Pier 5 0] 0 0
Pier 6 0 8 0 0

plf
pif



SHEAR WALL DESIGN - 2018 IBC

ENCLAVES LOT 20

Shear Wall Label:|Line 14 - Individual pier ] Pier Label:l Pier 1
Wall Length: 3.25|ft Shear Wall Capacity: 392
Wali Height: 10|ft Shear Wall Load: 236
Wall Weight: 17| psf Q.K.
Aspect Ratio: 3.08
Aspect Ratio Factor: 0.87 AR adjusted: Shear Wall Capacity: plf
Sheathing Thickness: (2)-3/8"
Stud Spacing: 16|"
Stud Size: 5.5|" Max. Uplift: 2156.896
Nail Size: 8d Max. Downward Load: 2692.496
Nail Spacing: 6"
Unfactored Loads: Factored Loads:
Strut Force Wind: 2549|# Strut Force Wind: 765
Strut Force Seismic: 140|# Strut Force Seismic: 49
Control Strut Force: 765
Contolling W/S: w
Wind Load Factor: 0.6
Vertical Loading Seismic Load Factor: 0.7
Wall Dead Load: 48 |plf p: 1
Wall Live Load: o|pif
Wall Snow Load: 20| plf
Wall Wind Load: 16|plf
Overturning Uplift Downward SW Line Pier:  Pier1
LC1:| 2015.1962| 2692.4962 Pier Strut Force-Wind: 1275
LC2:| -203.4808| 505.01923 Pier Strut Force-Seismic: 70
LC3:| 1398.4596| 2132.3096
LC4:| -265.5481| 491.70192
LC5:| 2156.8962| 2550.7962
LC6:| -61.78077| 363.31923
Multiple Shear Wall Piers
Length (ft) Total Wall Load (#) Load/pier (Wind-#) Load/pier (Seis-#)
Pier 1 3.25 W: 2549 1275 70
Pier 2 3.25 S: 140 1275 70
Pier 3 0 0 0
Pier 4 0 0 0
Pier 5 0 0 0
Pier 6 0] 6.5 0 0

pif
pif



L FICLAVES LOT 20 fRINDITION (a102vE KEHAN Wi
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Beam Label: F1

DL (psf)
Pitched Roof 14
Flat Roof 18
Floor Load 24
Stucco Soffit 12
Exterior Walls 17
Foundation Walls 8" 100
Stone Veneer 26

DL (psf)
Pitched Roof 14
Flat Roof 18
Floor Load 24
Stucco Soffit 12
Exterior Walls 17
Foundation Walls 8" 100
Stone Veneer 26

DL (psf)
Pitched Roof 14
Flat Roof 18
Floor Load 24
Stucco Soffit 12
Exterior Walls 17
Foundation Walls 8" 100
Stone Veneer 26

Beam Label: F2

Beam Label: F3

LL/SL (psf)
20
20
60

LL/SL (psf)
20
20
60

LL/SL (psf)
20
20
60

Tributary Area
Area DL (plf)
0 0
0 0
1 24
0 o
13 221
2.17 217
0 -0
462
Tributary Area
Area DL (plf)
0 0
0 0
8.5 204
0 0
13 221
217 217
0 0
642
Tributary Area
Area DL (plf)
0 0
0 0
10.75 258
0 0
13 221
217 217
0 0

696

LL (plf)

60

60

LL (pif)

510

510

LL (plf)

645

645

SL (plf)
0
0

0

SL (plf)
0
0

0

SL (pif)
0
0

0

TL (plf)
0
0

84
0

221
217

522

TL (pif)
0

0

714

0

221
217

0

1152

TL (pif)
0

0

903

0

221

217

0

1341



DL (psf)
Pitched Roof 14
Flat Roof 18
Floor Load 24
Stucco Soffit 12
Exterior Walls 17
Foundation Walls 8" 100
Stone Veneer 26

DL (psf)
Pitched Roof 14
Flat Roof 18
Floor Load 24
Stucco Soffit 12
Exterior Walls 17
Foundation Walls 8" 100
Stone Veneer 26

DL (psf)
Pitched Roof 14
Flat Roof 18
Floor Load 24
Stucco Soffit 12
Exterior Walls 17
Foundation Walls 8" 100
Stone Veneer 26

Beam Label: F4

Beam Label: F5

Beam Label: F6

LL/SL {psf)
20
20

60

LL/SL (psf)
20
20
60

LL/SL (psf)
20
20
60

Tributary Area

Area DL (plf)
0 0
5.75 103.5
0 0
2 24
15 255
217 217
0 0
599.5

Tributary Area

Area DL (plf)
0 0
16.5 297
0 0
2 24
20.5 348.5
217 217
0 0
886.5

Tributary Area

Area DL (plf)
0 0
2 36
6.5 156
1 12
20 340
2 200
0 0

744

LL (plf)

LL (p!f)

[N

LL (plf)

390
0

390

SL (pify
0
115

115

SL (plf)
0
330

330

SL (plf)

40

40

TL (plf)
0
218.5
0
24
255
217

714.5

TL (plf)
627

24
348.5
217

1216.5

TL (plf)
0
76
546
12
340
200
0
1134



Beam Label: F7

DL (psf)
Pitched Roof 14
Flat Roof 18
Floor Load 24
Stucco Soffit 12
Exterior Walls 17
Foundation Walls 8" 100
Stone Veneer 26

Beam Label: F8

DL (psf)
Pitched Roof 14
Flat Roof 18
Floor Load 24
Stucco Soffit 12
Exterior Walls 17
Foundation Walls 8" 100
Stone Veneer 26

Beam Label: F9

DL (psf)
Pitched Roof 14
Flat Roof 18
Floor Load 24
Stucco Soffit 12
Exterior Walls 17
Foundation Walls 8" 100
Stone Veneer 26

LL/SL (psf)
20
20

60

LL/SL (psf)
20
20
60

LL/SL (psf)
20
20
60

Tributary Area
Area DL (plf)
0
14.5 261
0 0
0 0
20 340
217 217
0 0
818
Tributary Area
Area DL (plf)
15 210
0 0
0 0
2 24
6 102
217 217
10 260
813
Tributary Area
Area DL (plf)
3 42
0 0
0 0
2 24
19 323
2.17 217
0 0

606

LL (pIf)

LL (plfy

[eNe

LL (plfy

SL (plf)
0
290

290

SL (plf)
300
0

300

SL (plf)
60
0

60

TL (plf)
0

551
0
0
340
217

1108

TL (plf)
510

0

0

24

102

217
260
1113

TL (pif)
102

0

0

24

323

217

0

666



Beam Label: F10

Tributary Area
DL (psf) LL/SL(psf) Area DL (plffy LL(pif) SL(plfy TL (plIf)
Pitched Roof 14 20 0 0 0 0
Flat Roof 18 20 8 144 160 304
Floor Load 24 60 0 0] 0 0
Stucco Soffit 12 0 0 0 0 0
Exterior Walls 17 - 0 0 0
Foundation Walls 8" 100 2.17 217 217
Stone Veneer 26 - 13.5 351 351
712 0 160 872
Beam Label: F11
Tributary Area
DL (psf) LL/SL(psf) Area DL (plf) LL (pify SL(plf) TL (plf)
Pitched Roof 14 20 0 0 0 0
Flat Roof 18 20 1 18 20 38
Floor Load 24 60 0 0 0 0
Stucco Soffit 12 0 0 0 0 0
Exterior Walls 17 -- 0 0 0
Foundation Walls 8" 100 217 217 217
Stone Veneer 26 -—- 13.5 351 351
586 0 20 606
Beam Label: F12
Tributary Area
DL (psf) LL/SL (psf) Area DL (plfy LL(plf) SL (pif) TL (plf)
Pitched Roof 14 20 3 42 60 102
Flat Roof 18 20 0 0 0 0
Floor Load 24 60 0 0 0 0
Stucco Soffit 12 0 2 24 0 24
Exterior Walls 17 - 12.5 212.5 212.5
Foundation Walls 8" 100 217 217 217
Stone Veneer 26 --- 0 0 0

495.5 0 60 585.5



Beam Label: F13

DL (psf)
Pitched Roof 14
Flat Roof 18
Floor Load 24
Stucco Soffit 12
Exterior Walls 17
Foundation Walls 8" 100
Stone Veneer 26

Beam Label: F14

DL (psf)
Pitched Roof 14
Flat Roof 18
Floor Load 24
Stucco Soffit 12
Exterior Walls 17
Foundation Walls 8" 100
Stone Veneer 26

Beam Label: F15

DL (psf)
Pitched Roof 14
Flat Roof 18
Floor Load 24
Stucco Soffit 12
Exterior Walls 17
Foundation Walls 8" 100
Stone Veneer 26

LL/SL (psf)
20
20
60

LL/SL (psf)
20
20
60

LL/SL (psf)
20
20
60

Tributary Area
Area DL (pif)
14 196
0 0
0 0
2 24
14 238
2.17 217
0 0
675
Tributary Area
Area DL (plf)
14 196
4 72
0 0
2 24
14 238
217 217
0 0
747
Tributary Area
Area DL (plf)
0 0
12 216
0 0
10 120
0 0
1.5 150
0 0
486

LL (pify  SL (pif)
280
0
0
0
0 280

LL (plf) SL (plf)
280
80
0
0
0 360

LL (plf) SL (pif)
0
240
0
0
0 240

TL (p!f)
476
0

0
24

238
217

955

TL (pif)
476

152

0

24

238
217

0

1107

TL (plf)
0

456

0

120

0

150

0

726



Beam Label: F16

Pitched Roof
Fiat Roof

Floor Load
Stucco Soffit
Exterior Walls

Foundation Walls 8"

Stone Veneer

DL (psf)
14
18
24
12
17

100
26

Beam Label: F17

Pitched Roof
Flat Roof
Floor Load
Stucco Soffit
Exterior Walls

Foundation Walls 8"

Stone Veneer

DL (psf)
14
18
24
12
17
100
26

Beam Label: F18

Pitched Roof
Flat Roof
Floor Load
Stucco Soffit
Exterior Walls

Foundation Walls 8"

Stone Veneer

DL (psf)
14
18
24
12
17
100
26

LL/SL (psf)
20
20
60

LL/SL (psf)
20
20
60

LL/SL (psf)
20
20
60

Tributary Area
Area DL (plf)
3 42
12 216
0 0
2 24
16.5 280.5
1.5 150
0 0
712.5
Tributary Area
Area DL (plf)
0 0
20.5 369
0 0
10 120
0 0
1.5 150
0 0
639
Tributary Area
Area DL (plf)
7 98
6.25 112.5
0 0
0 0
12 204
1.5 150
0 0

564.5

LL (pify SL (plf)
60
240
0
0
0 300
LL (pify SL (plf)
0
410
0
0
0 410
LL (plf) SL (plf)
140
125
0
0
0 265

TL (plf)
102
456

0
24

280.5
150

1012.5

TL (plf)
779
120
150

1049

TL (plf)
238
237.5

204
150

829.5



Beam Label: F19

DL (psf)
Pitched Roof 14
Flat Roof 18
Floor Load 24
Stucco Soffit 12
Exterior Walls 17
Foundation Walls 8" 100
Stone Veneer 26

Beam Label: F20

DL (psf)
Pitched Roof 14
Flat Roof 18
Floor Load 24
Stucco Soffit 12
Exterior Walls 17
Foundation Walls 8" 100
Stone Veneer 26

Beam Label: F21

DL (psf)
Pitched Roof 14
Flat Roof 18
Floor Load 24
Stucco Soffit 12
Exterior Walls 17
Foundation Walls 8" 100
Stone Veneer 26

LL/SL (psf)
20
20

60

LL/SL (psf)
20
20
60

LL/SL (psf)
20
20
60

Tributary Area
Area DL (pify LL (pif) SL (plf)
0 0 0
1 18 20
0 0 0
0 0 0
13.56 229.5
217 217
0 0
464.5 0 20
Tributary Area
Area DL (plf) LL (plf) SL (plf)
3 42 60
0 0 0
0 0 0
2 24 0
0 0
2.17 217
13 338
621 0 60
Tributary Area
Area DL (pify LL (plf) SL (pif)
0 0 0
7.25 130.5 145
0 0 0
0 0 0
13.5 229.5
217 217
0 0
577 0 145

TL (plf)
0
38

0
0

229.5
217

484.5

TL (plf)

102

0

0

24

0

217

338

681

TL (plf)

0

275.5

0

0

229.5
217

0

722



Beam Label: F22

DL (psf)
Pitched Roof 14
Flat Roof 18
Floor Load 24
Stucco Soffit 12
Exterior Walls 17
Foundation Walls 8" 100
Stone Veneer 26

Beam Label: F23

DL (psf)
Pitched Roof 14
Flat Roof 18
Floor Load 24
Stucco Soffit 12
Exterior Walls 17
Foundation Walls 8" 100
Stone Veneer 26

Beam Label: F24

DL (psf)
Pitched Roof 14
Flat Roof 18
Floor Load 24
Stucco Soffit 12
Exterior Walls 17
Foundation Walls 8" 100
Stone Veneer 26

LL/SL (psf)
20
20

60

LL/SL (psf)
20
20
60

LL/SL (psf)
20
20
60

Tributary Area
Area DL (plf)
0 0
9.5 171
0 0
0 0
0 0
2.17 217
13.5 351
739
Tributary Area
Area DL (plf)
9.25 129.5
0 0
0 0
2 24
10 170
2.17 217
0 0
540.5
Tributary Area
Area DL (plf)
13 182
9.5 171
0 0
2 24
14 238
1.5 150
0 0
765

LL (plf)

LL (plf)

o

LL (plf)

[eNe

SL (plf)
0
190

190

SL (plf)
185
0

185

SL (plf)
260
190

450

TL (plf)
0
361

0
0

0
217
351
929

TL (plf)
314.5

0

0

24

170

217

0

7255

TL (plf)
442
361
0
24
238
150
0
1215



Beam Label: F25

Pitched Roof
Flat Roof
Floor Load
Stucco Soffit
Exterior Wallls

Foundation Walls 8"

Stone Veneer

DL (psf)
14
18
24
12
17

100
26

Beam Label: F26

Pitched Roof
Flat Roof
Floor Load
Stucco Soffit
Exterior Walls

Foundation Walls 8"

Stone Veneer

DL (psf)
14
18
24
12
17
100
26

Beam Label: F27

Pitched Roof
Flat Roof
Floor Load
Stucco Soffit
Exterior Walls

Foundation Walls 8"

Stone Veneer

DL (psf)
14
18
24
12
17
100
26

LL/SL (psf)
20
20
60

LL/SL (psf)
20
20
60

LL/SL (psf)
20
20
60

Tributary Area
Area DL (plf)
1 14
5.25 94.5
0 0
1 12
16 272
217 217
0 0
609.5
Tributary Area
Area DL (plf)
5 70
0 0
0 0
0 0
0 0
5 500
40 1040
1610
Tributary Area
Area DL (plf)
0 0
6.25 112.5
0 0
0 0
13.5 2295
217 217
0 0
559

LL (plf)

LL (pif)

LL (plf)

o O

SL (plf)
20
105

125

SL (plf)
100
0

100

SL (plf)
0
125

125

TL (plf)
34
199.5

0
12
272
217

734.5

TL (plf)
170

TL (pif)

0

237.5

0

0

229.5
217

0

684



Beam Label: F28

Tributary Area
DL (psf) LL/SL (psf) Area DL (plfy LL(pify SL(plfy TL (pif)
Pitched Roof 14 20 3 42 60 102
Flat Roof 18 20 0 0 0 0
Floor Load 24 60 0 0 0 0
Stucco Soffit 12 0 2 24 0 24
Exterior Walls 17 -- 0 0 0
Foundation Walls 8" 100 2.17 217 217
Stone Veneer 26 --- 12 312 312
595 0 60 655
Beam Label: F29
Tributary Area
DL (psf) LL/SL (psf) Area DL (plf) LL{pHf) SL (plf)y TL (plf)
Pitched Roof 14 20 0 0 0 0
Flat Roof 18 20 1 18 20 38
Floor Load 24 60 0 0 0 0
Stucco Soffit 12 0 0 0 0 0
Exterior Walls 17 -- 13.5 2295 229.5
Foundation Walls 8" 100 217 217 217
Stone Veneer 26 -— 0 0 0
464.5 0 20 484.5
Beam Label: F30
Tributary Area
DL (psf) LL/SL (psf) Area DL (plf) LL (pify SL(plf) TL (plf)
Pitched Roof 14 20 0 0 0 0
Flat Roof 18 20 6 108 120 228
Floor Load 24 60 0 0 0 0
Stucco Soffit 12 0 0 0 0 0
Exterior Walls 17 - 13.5 229.5 229.5
Foundation Walls 8" 100 517 517 517
Stone Veneer 26 - 0 0 0]

854.5 0 120 974.5



Beam Label: F31

Pitched Roof
Flat Roof
Floor Load
Stucco Soffit
Exterior Walls

Foundation Walls 8"
Stone Veneer

DL (psf)
14
18
24
12
17

100
26

Beam Label: F32

Pitched Roof

Flat Roof

Floor Load

Stucco Soffit
Exterior Walls
Foundation Walls 8"
Stone Veneer

DL (psf)
14
18
24
12
17
100
26

Beam Label: F33

Pitched Roof

Flat Roof

Floor Load

Stucco Soffit
Exterior Walls
Foundation Walls 8"
Stone Veneer

DL (psf)
14
18
24
12
17
100
26

LL/SL (psf)
20
20

60

LL/SL (psf)
20
20
60

LL/SL (psf)
20
20
60

Tributary Area
Area DL (plf)
9 126
6 108
0 0
0 0
12.5 212.5
1.5 150
0 0
596.5
Tributary Area
Area DL (plf)
0 0
11.25 202.5
0 0
0 0
13.5 229.5
7 700
0 0
1132
Tributary Area
Area DL (plf)
0 0
1 18
0 0
0 0
0 0
217 217
13.5 351

586

LL (plf)

LL (plfy

o

LL (plfy

[eoNe

SL (plf)
180
120

300

SL (plf)
0
225

225

SL (plf)

20

TL (plf)
306
228

0

0
2125
150

896.5

TL (plf)
427.5
229.5

700

1357



Beam Label: F34

Pitched Roof
Flat Roof
Floor Load
Stucco Soffit
Exterior Walls

Foundation Walls 8"
Stone Veneer

Beam Label: F35

Pitched Roof

Flat Roof

Floor Load

Stucco Soffit
Exterior Walls
Foundation Walls 8"
Stone Veneer

Beam Label: F36

Pitched Roof

Flat Roof

Floor Load

Stucco Soffit
Exterior Walls
Foundation Walls 8"
Stone Veneer

14
18

24
12
17

100

26

DL (psf)

14
18

24

12
17

100
26

DL (psf)

14
14

24

12
17

100
26

DL (psf) LL/SL (psf)

20
20
60

LL/SL (psf)

20
20
60

LL/SL (psf)

20
20
60

Tributary Area
Area DL (plf)
3 42
11.25 202.5
0 0
2 24
16 272
15 150
0 0
690.5
Tributary Area
Area DL (plf)
7 98
1 18
0 0
0 0
10 170
15 150
0 0
436
Tributary Area
Area DL (plf)
13 182
5.25 73.5
0 0
5.25 63
17.75 301.75
2.17 217
0 0
837.25

LL (plf)

LL (plf)

(= ]

LL (plf)

[=Re

SL (plf)
60
225

285

SL (plf)
140
20

160

SL (plf)
260
105

365

TL {plf)
102
427.5
0
24
272
150

975.5

TL (plf)
238

38

0

0

170

150

0

596

TL (plf)
442
178.5
0
63
301.75
217
0
1202.25



Title Block Line 1 Project Title:

You can change this area Engineer:

using the "Settings" menu item Project ID:

and then using the "Printing & Project Descr:

Title Block" selection.

Title Block Line 6 B Printed: 7 AUG 2022, 4:53PM
General Footin g File: LH ENCLAVES LOT 20_CALCS.ec6 §

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.5.31 &
Lic. # : KW-06005427 RONIROCKIENGINEERING |

DESCRIPTION: FOOTING SF1

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

General Information

Material Properties Soil Design Values
fc : Concrete 28 day strength 2.50 ksi Allowable Soil Bearing
fy : Rebar Yield 60.0 ksi Increase Bearing By Footing Weight
Ec : Concrete Elastic Modulus 3,122.0 ksi Soil Passive Resistance (for Sliding)
Concrete Density 145.0 pcf Soil/Concrete Friction Coeff.
¢ Values  Flexure 0.90
. _ Shear 0.750 Increases based on footing Depth
Analysis Soett""Q,S , Footing base depth below soil surface
Min Steel % Bending Reinf. Allow press. increase per foot of depth
Min Allow % Temp Reinf. 0.00180 when footing base is below
Min. Overturning Safety Factor 1.50 :1
Min. Sliding Safety Factor 1.50 :1 Increases based on footing plan dimension
Add Ftg Wt for Soil Pressure : Yes Allowable pressure increase per foot of depth
Use ftg wt for stability, moments & shears ! Yes h lenath or widh i ter th = ksf
Add Pedestal Wt for Soil Pressure : Yes when max. length or width is greater than _ ft

Use Pedestal wt for stability, mom & shear : Yes
Dimensions
Width parallel to X-X Axis

Length parallel to Z-Z Axis
Footing Thickness

1.50 ksf
No

200.0 pef
0.30

1.50 ft
ksf

2.410 ft
2.410 ft
12.0 in

Pedestal dimensions...
px : paralle! to X-X Axis 20 in
pz : parallel to Z-Z Axis 20.01in
Height 14.0 in
Rebar Centerline to Edge of Concrete... 30
= Oin

2.4-15/16"

1-2-7116"

a

at Bottom of footing

ist

Edge Di:

1-2-71116" T

Reinforcing i rasser |

Bars paralle! to X-X Axis _
Number of Bars - 4.0 T ST —
Reinforcing Bar Size ; - ke

Bars parallel to Z-Z Axis e R E .
Number of Bars ‘ i -
Reinforcing Bar Size

Bandwidth Distribution Check {ACI 15.4.4.2)

Direction Requiring Closer Separation

1]
H:
H

1nu
E-N

d-wdBen

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

Applied Loads

X-X Section Logking 1o +Z o omim i ok

P : Column Load 3.81 3.10

OB : Overburden
M-xx

M-zz

V-x

V-z

(2]
=

k
k
k-
k

ey

— R

3



Title Block Line 1 Project Title:
You can change this area Engineer:
using the "Settings" menu item Project 1D: ‘
and then using the "Printing & Project Descr:

Title Block" selection.
Title Block Line 6 } Printed: 7 AUG 2022, 4:53PM

General Footing
LiC, # 5 KW-06005427
DESCRIPTION: FOOTING SF1

Software copyright ENERCALC INC. 1983-2020, Bmld 12.20. 5 3o
IRON'ROCKENGINEERING |

DESIGN SUMMARY Design OK i
Min. Ratio Item Applied Capacity Governing Load Combination

PASS 0.9627 Soil Bearing 1.444 kst 1.50 ksf +D+Lr+H about Z-Z axis

PASS nfa Qverturning - X-X 0.0 k-t 0.0 k-t No Overtumning

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

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

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

PASS n/a Uplift 0.0k 0.0k No Uplift

PASS 0.009159 Z Flexure (+X) 0.1178 ktfft 12.861 ktfit +1.20D+1.60Lr+0.50W-+1.60H

PASS 0.009159 Z Flexure (-X) 0.1178 k-t 12.861 k-ftfit +1,20D+1.60Lr+0.50W-+1.60H

PASS 0.009159 X Flexure (+Z) 0.1178 k-ftfft 12,861 k-ftfit +1.20D+1.60Lr+0.50W+1.60H

PASS 0.009159 X Flexure (-Z) 0.1178 k-t/ft 12.861 k-At/it +1.20D+1.60Lr+0.50W+1.60H

PASS n/a 1-way Shear (+X) 0.0 psi 75.0 psi n/a

PASS 0.0 1-way Shear (-X) 0.0 psi 0.0 psi nfa

PASS n/a 1-way Shear (+72) 0.0 psi 75.0 psi n/a

PASS n/a 1-way Shear (-Z) 0.0 psi 75.0 psi n/a

PASS n/a 2-way Punching 4,470 psi 75.0 psi +1.40D-+1.60H
Detailed Results
Soil Bearing
Rotation Axis & Xecc  Zecc Actual Soil Bearing Stress @ Location Actual / Allow

Load Combination... Gross Allowable (in) Bottom, -Z Top, +Z Left, -X Right, +X Ratio
X-X, +D+H 1.50 n/a 0.0 0.9106 0.9106 n/a nfa 0.607
XX, +D+L+H 1.50 n/a 0.0 0.9106 0.9106 n/a n/a 0.607
X-X, +D+Lr+H 1.50 n/a 0.0 1.444 1.444 n/a nfa 0.963
X-X, +D+5+H 1.50 n/a 0.0 0.9106 0.9106 n/a nfa 0.607
X-X, +D+0.750Lr+0.750L+H 1.50 n/a 0.0 1.311 1.311 n/a nfa 0.874
X-X. +D+0.750L+0.750S+H 1.50 n/a 0.0 0.9106 0.9108 n/a n/a 0.607
X-X, +D+0.60W+H 1.50 n/a 0.0 0.9106 0.9106 n/a nfa 0.607
X-X. +D+).70E+H 1.50 n/a 0.0 0.91086 0.9106 n/a nfa 0.807
X-X, +D+0.750Lr+0.750L+0.450W+H 1.50 n/a 0.0 1.311 1.311 n/a nfa 0.874
X-X, +D+0.750L+0.7505+0.450W+H 1.50 n/a 0.0 0.9106 0.9106 n/a nfa 0.607
X-X, +D+0.750L+0.7505+0.5250E +H 1.50 n/a 0.0 0.9106 0.9108 n/a nfa 0.607
X-X, +0.60D+0.60W-+0.60H 1.50 n/a 0.0 0.5463 (0.5463 n/a n/a 0.364
X-X. +0.60D+0.70E+0.60H 1.50 n/a 0.0 0.5463 0.5463 n/a n/a 0.364
Z-Z,+D+H 1.50 0.0 nla n/a n/a 0.9106 0.9106 0.607
Z-Z, +D+L+H 1.50 0.0 nfa nfa nfa 0.9106 0.9106 0.607
Z-Z,+D+Lr+H 1.50 0.0 n/a nfa n/a 1,444 1.444 0.963
Z-2,+D+5+H 1.50 0.0 n/a n/a nfa 0.9106 0.9106 0.607
Z-Z, +D+0.750Lr+0.750L+H 1.50 0.0 nla n/a n/a 1.311 1.311 0.874
Z-Z, +D+0.750L+0.7508+H 1.50 0.0 nfa nla n/a 0.9106 0.9106 0.607
Z-Z, +D+0.60W-H 1.50 0.0 nfa nfa n/a 0.9106 0.9106 0.607
Z-Z, +D+).70E+H 1.50 0.0 nfa nfa n/a 0.9106 0.9106 0.607
Z-Z, +D+0.750Lr+0.750L+0.450W-H 1.50 0.0 nfa n/a n/a 1.311 1.311 0.874
Z-Z, +D+0.750L+0.7505+0.450W-+H 1.50 0.0 n/a nfa nfa 0.9106 0.9106 0.607
Z-Z, +D+0.750L+0.7505+0.5250E+H 1.50 0.0 nfa n/a nfa 0.9106 0.9106 0.607
Z-Z, +0.60D+0.60W+0.60H 1.50 0.0 nia nfa n/a 0.5463 0.5463 0.364
Z-Z, +0.60D+0.70E+0.60H 1.50 0.0 nfa n/a n/a 05463 0.5463 0.364
Overturning Stability
Rotation Axis &

Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stability Al units k
Force Application Axis

Load Combination... Sliding Force Resisting Force Stability Ratio Status
Footing Has NO Sliding

. _1-’,:
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DESCRIPTION FOOTING SF1

Footing Flexure

i ‘g Mu Side Tension As Req'd Gvrn. As Actual As Phi*Mn
Flexure Axis & Load Combination Kt Surface 2 A2 i\ it Status
X-X, +1.40D+1.60H 0.06866 +Z Bottom 0.2592  Min Temp % 0.3320 12.861 OK
X-X. +1.40D+1.60H 0.06866 -Z Bottom 0.2592  Min Temp % 0.3320 12.861 0K
X-X. +1.20D0+0.50Lr+1.60L+1.60H 0.07727 +Z Bottom 0.25692  Min Temp % 0.3320 12.861 0K
X-X, +1.20D+0.50Lr+1.60L+1.60H 0.07727 -Z Bottom 0.2592  Min Temp % 0.3320 12.861 oK
X-X, +1.20D+1.60L+0.50S+1.60H 0.05885 +Z Bottom 0.2592  Min Temp % 0.3320 12.861 0K
X-X, +1.20D+1.60L+0.508+1.60H 0.05885 -Z Bottom 0.2592  Min Temp % 0.3320 12.861 oK
X-X, +1.20D+1.60Lr+0.50L+1.60H 0.1178 +Z Botiom 0.2692  Min Temp % 0.3320 12.861 OK
X-X. +1.20D+1.60Lr+0.50L+1.60H 0.1178 -Z Bottom 0.2692  Min Temp % 0.3320 12.861 oK
X-X, +1.20D+1.60Lr+0.50W+1.60H 0.1178 +Z Bottom 0.2592  Min Temp % 0.3320 12.861 OK
X-X, +1.20D+1.60Lr+0.50W+1.60H 0.1178 Z Bottom 0.2592  Min Temp % 0.3320 12.861 oK
X-X, +1.200+0.50L+1.60S+1.60H 0.05885 +Z Bottom 0.2592  Min Temp % 0.3320 12.861 OK
X-X, +1.20D+0.50L+1.60S+1.60H 0.05885 -Z Bottom 02592  Min Temp % 0.3320 12.861 0K
X%-X, +1.20D+1.60S+0.50W+1.60H 0.05885 +Z Bottom 0.2592  Min Temp % 0.3320 12.861 OK
X-X, +1.20D+1.60S+0.50W+1.60H 0.05885 -Z Bottom 0.2592  Min Temp % 0.3320 12.861 0K
X-X, +1.20D+0.50Lr+0.50L+W+1.60H 0.07727 +Z Bottom 0.2592  Min Temp % 0.3320 12.861 OK
X-X, +1.20D+0.50Lr+0.50L+W+1.60H 0.07727 -Z Bottom 0.2692  Min Temp % 0.3320 12.861 0K
X-X, +1.20D+0.50L+0.50S+W-+1.60H 0.05885 +Z Bottom 0.2592  Min Temp % 0.3320 12.861 QK
X-X, +1.200+0.50L+0.50S+W+1.60H 0.05885 Z Bottom 0.2592  Min Temp % 0.3320 12.861 OoK
X-X, +1.20D+0.50L+0.70S+E+1.60H 0.05885 +Z Bottom 0.2592  Min Temp % 0.3320 12.861 0K
X-X, +1.20D+0.50L+0.70S+E+1.60H 0.05885 Z Bottom 0.25692  Min Temp % 0.3320 12.861 0K
X-X, +0.90D+W-+0.90H 0.04414 +Z Bottom 0.2592  Min Temp % 0.3320 12.861 OK
X-X, +0.90D+W+0.90H 0.04414 Z Bottom 02592 MinTemp % 0.3320 12.861 OK
X-X, +0.90D+E+0.90H 0.04414 +Z Bottom 02592  Min Temp % 0.3320 12.861 0K
X-X, +0.80D+E+0,90H 0.04414 -Z Bottom 02592  Min Temp % 0.3320 12.861 0K
Z-Z, +1.40D+1.60H 0.06866 X Bottom 02592 MinTemp % 0.3320 12.861 0K
Z-Z, +1.40D+1.60H 0.06866 +X Bottom 02592  Min Temp % 0.3320 12.861 0K
Z-Z, +1.20D+0.50Lr+1.60L+1.60H 0.07727 -X Bottom 0.2692  Min Temp % 0.3320 12.861 OK
Z-Z, +1.20D+0.50Lr+1.60L+1.60H 0.07727 +X Bottom 0.2592  Min Temp % 0.3320 12.861 0K
Z-Z, +1.20D+1.60L+0.50S+1.60H 0.05885 -X Bottom 0.2692  Min Temp % 0.3320 12.861 OK
Z-Z, +1.20D+1.60L+0.505+1.60H 0.05885 +X Bottom 0.2592  MinTemp % 0.3320 12.861 OK
Z-Z, +1.20D+1.60Lr+0.50L+1.60H 0.1178 -X Bottom 02592  Min Temp % 0.3320 12.861 OK
Z-Z, +1.20D+1.60Lr+0.50L+1.60H 0.1178 +X Bottom 0.2592  Min Temp % 0.3320 12.861 OK
Z-Z, +1.20D+1.60Lr+0.50W-+1.60H 0.1178 -X Bottom 02592  Min Temp % 0.3320 12.861 OK
Z-Z, +1.20D+1.60Lr+0.50W+1.60H 0.1178 +X Bottom 02592  Min Temp % 0.3320 12.861 0K
Z-Z, +1.20D+0.50L+1.60S+1.60H 0.05885 -X Bottom 02592  Min Temp % 0.3320 12.861 OK
Z-Z, +1.20D+0.50L+1.60S+1.60H 0.05885 +X Bottom 0.2692  Min Temp % 0.3320 12.861 OK
Z-Z, +1.20D+1.60S+0.50W+1.60H 0.05885 -X Bottom 0.2692  Min Temp % 0.3320 12.861 0K
Z-Z, +1.20D+1.605+0.50W+1.60H 0.05885 +X Bottom 0.2592  Min Temp % 0.3320 12.861 0K
Z-Z, +1.20D+0.50Lr+0.50L+W+1.60H 0.07727 -X Bottom 0.2592  Min Temp % 0.3320 12.861 OK
Z-Z, +1.20D+0.50Lr+0.50L+W+1.60H 0.07727 +X Bottom 0.2592  Min Temp % 0.3320 12.861 0K
Z-Z, +1.200+0.50L+0.50S+W+1,60H 0.05885 -X Bottom 0.2592  Min Temp % 0.3320 12.861 OK
Z-Z, +1.20D+0.50L+0.50S+W+1.60H 0.05885 +X Bottom 0.2592  Min Temp % 0.3320 12.861 0K
Z-Z, +1.200+0.50L+0.70S+E+1.60H 0.05885 -X Bottom 0.25692  Min Temp % 0.3320 12.861 0K
Z-Z, +1.20D+0.50L+0.70S+E+1.60H 0.05885 +X Bottom 0.2592  Min Temp % 0.3320 12.861 OK
Z-Z, +0.90D+W+0.90H 0.04414 -X Bottom 0.2592  Min Temp % 0.3320 12.861 OK
Z-Z, +0.90D+W+0.90H 0.04414 +X Bottom 0.2592  Min Temp % 0.3320 12.861 OK
Z- Z +0.90D+E+0.90H 0.04414 -X Bottom 0.2582  Min Temp % 0.3320 12.861 OK
é -Z. +V8 903;&0 90H 0.04414 +X Bottom 0.2602  Min Temp % 0.3320 12.861 0K
ne Way Shear
Load Combination... Vu@ -X Vu @ +X Vu@-Z Vu@ +Z Vu:Max Phi Vn Vu / Phi*Vn Status
+1.40D+1.60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 0.00 OK
+1.20D+0.50Lr+1,60L+1.60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 0.00 oK
+1,20D+1.60L+0.50S+1.60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 0.00 OK
+1.20D-+1.60Lr+0.50L+1.60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 0.00 0K
+1.20D+1.60Lr+0.50W+1,60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 0.00 OK
+1.20D0+0.50L+1.60S+1.60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 0.00 0K
+1.20D+1.60S+0.50W+1.60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 0.00 OK
+1.20D+0.50Lr+0.50L+W+1.60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 0.00 0K
+1.20D+0,50L+0.50S+W-+1.60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 0.00 OK
+1.20D+0.50L+0.70S+E+1.60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 0.00 0K
+0.90D+W+0.90H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 000 — 0K
f é \
\ F}
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f Lic 4 KW;0600542F RON ROCK ENGINEERING:

DESCRIPTION: FOOTING SF1

One Way Shear

Load Combination... vu@-x Vu@ +X Vu@-Z Vu@+Z Vu:Max Phi Vn Vu/Phi*Vn  Status
+0.90D+E+(0.90H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 0.00 OK
Two-Way "Punching" Shear All units k

Load Combination... Vu Phi*Vn Vu / Phi*Vn Status
+1.40D+1.60H 4.47 psi 150.00psi 0.0298 0K
+1.20D+0.50Lr+1.60L+1.60H 4,47 psi 150.00psi 0.0298 OK
+1.20D+1.60L+0.508+1.60H 4.47 psi 150.00psi 0.0298 OK
+1.200+1.60Lr+0.50L+1.60H 4.47 psi 160.00psi 0.0298 0K
+1.200+1.60Lr+0.50W-+1.60H 4.47 psi 160.00psi 0.0298 0K
+1.20D+0.50L+1.60S+1.60H 4.47 psi 150.00psi 0.0298 0K
+1.20D+1.605+0.50W+1.60H 4.47 psi 160.00psi 0.0298 0K
+1.20D+0.50Lr+0.50L+W+1.60H 4.47 psi 150.00psi 0.0298 OK
+1.20D+0.50L+0.50S+W+1,60H 4.47 psi 160.00psi 0.0298 0K
+1.20D+0.50L+0.70S+E+1.60H 4.47 psi 1560.00psi 0.0298 OK
+0.90D+W+0.90H 447 psi 150.00psi 0.0298 OK
+(.90D+E+0.90H 4.47 psi 150.00psi 0.0298 OK
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Title Block Line 6

General Footing
i Lic. # : KW-06005427

DESCRIPTION: FOOTING SF2

Code References

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

General Information

Material Properties
fic : Concrete 28 day strength
fy : Rebar Yield
Ec : Concrete Elastic Modulus

Concrete Density
¢ Values  Flexure
Shear

Analysis Settings
Min Steel % Bending Reinf.
Min Allow % Temp Reinf.
Min. Overturning Safety Factor
Min. Sliding Safety Factor
Add Ftg Wt for Sail Pressure

Use ftg wt for stability, moments & shears

Add Pedestal Wt for Soil Pressure

Use Pedestal wt for stability, mom & shear

Dimensions

Width paralle! to X-X Axis
Length paralle! 1o Z-Z Axis
Footing Thickness

Pedestal dimensions...
px : parallel to X-X Axis
pz : paralle! to Z-Z Axis
Height

Rebar Centerline to Edge of Concrete...

at Bottom of footing

Reinforcing

Bars parallel to X-X Axis
Number of Bars
Reinforcing Bar Size

Bars paraliel to Z-Z Axis
Number of Bars
Reinforcing Bar Size

Bandwidth Distribution Check (ACI 15.4.4.2)
Direction Requiring Closer Separation

# Bars required within zone
# Bars required on each side of zone

Applied Loads

P : Column Load
OB : Overburden

M-xx
M-zz
V-x
V-z

= 2.50 ks
= 60.0 ksi
= 3,122.0 ksi
= 145.0 pcf
= 0.90
= 0.750
- 0.00180
= 1.50 :
= 1.560:
Yes
Yes
Yes
Yes
3t
301
12.0in
20.0in
20.0in
14.0 in
3.0in
4.0
# 4
4.0 pEhe
# 4
n/a &=
nfa
n/a

6.650

Lr
4.310

Project Title:
Engineer:;
Project ID:
Project Descr:

Soil Design Values

Allowable Soil Bearing

Increase Bearing By Footing Weight
Sail Passive Resistance (for Sliding)
Sail/Concrete Friction Coeff.

Increases based on footing Depth

Footing base depth below soil surface
Allow press. increase per foot of depth
when footing base is below

Increases based on footing plan dimension
Allowable pressure increase per foot of depth

when max. length or width is greater than

kvl

XX Saction Looking lo +Z

Printed: 7 AUG 2022, 4:54PM

File: LH ENCLAVES LOT 20_CALCS.ect
Software copyright ENERCALC, INC. 19832020, Build; 12.20.5.31

IRON ROCK ENGINEERING |

1.50 ksf
No

200.0 pof
0.30

1.50 ft
ksf
ft

=3

Edge Dist
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Lic. # : KW-06005427 - RON RQCHCENGINEERINGS

DESCRIPTION: FOOTING SF2

DESIGN SUMMARY Design CK |
Min. Ratio Item Applied Capacity Governing Load Combination

PASS 0.9687 Soil Bearing 1.453 ksf 1.50 ksf +D-+Lr+H about Z-Z axis

PASS n/a Overturning - X-X 0.0 k-t 0.0 k-ft No Overturning

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

PASS nia Sliding - X-X 0.0k 0.0k No Sliding

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

PASS nia Uplift 0.0k 0.0k No Uplift

PASS 0.03614 Z Flexure (+X) 0.3767 k-ftit 10.424 k-ft/it +1.20D+1.60Lr+0.50L+1.60H

PASS 0.03614 Z Flexure (-X) 0.3767 k-ftft 10.424 k-ft/ft +1.20D+1.60Lr+0.50L+1.60H

PASS 0.03614 X Flexure (+Z) 0.3767 k-ftift 10.424 k-ft/it +1.20D+1.60Lr+0.50L-+1.60H

PASS 0.03614 X Flexure (-2) 0.3767 k-ftiit 10.424 k-ft/ft +1.20D+1.60Lr+0.50L+1.60H

PASS nfa 1-way Shear (+X) 0.0 psi 75.0 psi nfa

PASS 0.0 1-way Shear (-X) 0.0 psi 0.0 psi nfa

PASS nfa 1-way Shear (+2) 0.0 psi 75.0 psi nfa

PASS nfa 1-way Shear (-Z) 0.0 psi 75.0 psi n/a

PASS n/a 2-way Punching 5.261 psi 75.0 psi +1.20D+1.60Lr+0.50L+1.60H
Detailed Results
Soil Bearing
Rotation Axis & Xecc  Zecc Actual Soil Bearing Stress @ Location Actual / Allow

Load Combination... Gross Allowable (in) Bottom, -Z Top, +Z Left, -X Right, +X Ratio
X-X, +D+H 1.50 n/a 0.0 0.9741 0.9741 nfa n/a 0.649
X-X, +D+L+H 1.50 nfa 0.0 0.9741 0.9741 nfa n/a 0.649
X-X, +D+Lr+H 1.50 nfa 0.0 1.453 1.453 n/a n/a 0.968
X-X, +D+5+H 1.50 n/a 0.0 09741 0.9741 nfa n/a 0.649
X-X, +D+0.750Lr+0.750L+H 1.50 n/a 0.0 1.333 1.333 nfa n/a 0.889
X-X, +D+0.750L+0.750S+H 1.50 n/a 0.0 0.9741 0.9741 nfa n/a 0.649
X-X, +D+0.60W-H 1.50 n/a 0.0 0.9741 0.9741 nfa n/a 0.648
X-X, +D+0.70E+H 1.50 n/a 0.0 0.9741 0.9741 nfa n/a 0.849
X-X, +D+0.750Lr+0.750L+0.450W+H 1.50 n/a 0.0 1.333 1.333 nfa n/a 0.889
X-X, +D+0.750L+0.7505+0.450W-+H 1.50 n/a 0.0 0.9741 0.9741 nfa n/a 0.649
X-X, +D+0.750L+0.7505+0.5250E+H 1.50 n/a 0.0 0.9741 0.9741 nfa n/a 0.648
X-X, +0.60D+0.60W~+0.60H 1.50 n/a 00 0.5845 0.5845 nfa n/a 0.390
X-X, +0.60D+0.70E+0.60H 1.50 n/a 00 0.5845 0.5845 nfa n/a 0.390
Z-Z, +D+H 1.50 0.0 nfa n/a n/a 0.9741 0.9741 0.649
Z-Z, +D+L+H 1.50 0.0 nfa nfa n/a 0.9741 0.9741 0.649
Z-Z, +D+Lr+H 1.50 0.0 nfa nla n/a 1.453 1.453 0.969
Z-Z, +D+S+H 1.50 0.0 nfa nia nia 0.9741 0.9741 0.649
Z-Z, +D+0.750Lr+0.750L+H 1.50 0.0 nfa n/a nfa 1.333 1.333 0.889
Z-Z, +D+0.750L+0.750S+H 1.50 0.0 nfa nia nfa 0.9741 0.9741 0.649
Z-Z, +D+0.60W+H 1.50 0.0 n/a n/a n/a 0.9741 0.9741 0.649
Z-Z, +D+0.70E+H 1.50 0.0 nla n/a n/a 0.9741 0.9741 0.649
Z-Z, +D+0.750Lr+0.750L+0.450W+H 1.50 0.0 n/a n/a n/a 1.333 1,333 0.889
Z-Z, +D+0.750L+0.7505-+0.450W-+H 1.50 0.0 n/a n/a nfa 0.9741 0.9741 0.649
Z-Z. +D+0.750L+0.750$+0.5250E+H 1.50 0.0 n/a nia nfa 0.9741 0.9741 0649
Z-Z, +0.60D-+0.60W~+0.60H 1.50 0.0 n/a n/a nfa 0.5845 0.5845 0.390
Z-Z, +0.60D+0.70E+0.60H 1.50 0.0 n/a n/a nfa 0.5845 0.5845 0.390
Overturning Stability
Rotation Axis &

Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stability Al units k
Force Application Axis

Load Combination... Sliding Force Resisting Force Stability Ratio Status

Footing Has NO Sliding
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uc.#:K'wmuu's‘Z? : E — ¥ J RULNRUS _.x,:-;_—:u,-f:‘:

DESCRIPTION: FOOTING SF2

Footing Flexure

Flexure Axis & Load Combination ':'g Sids ;ﬁ':fa'g: Asinffgq d Gi‘|,1 " A Acitr:f'zl - Phl:_flrl" Status
X-X. +1.40D+1.60H 0.2408 +Z  Bottom 02592  MinTemp % 0.2667 10.424 OK
X-X, +1.40D+1.60H 0.2408 -Z  Bottom 0.2592  Min Temp % 0.2667 10.424 oK
X-X, +1.200+0.50Lr+1.60L+1.60H 0.2596 +Z  Bottom 0.2592  Min Temp % 0.2667 10.424 0K
X=X, +1.200-+0.50Lr+1.60L+1.60H 0.2596 -Z  Bottom 02592  Min Temp % 0.2667 10.424 0K
X-X, +1.20D+1.60L+0.50S-+1.60H 0.2064 +Z  Bottom 02592  Min Temp % 0.2667 10.424 OK
X-X, +1.20D+1.60L+0.505+1.60H 0.2064 -Z  Botlom 0.2592  Min Temp % 0.2667 10.424 0K
X-X. +1.20D+1.60Lr+0.50L+1.60H 0.3767 +Z  Bottom 02592  Min Temp % 0.2667 10.424 0K
X-X, +1.20D+1.60Lr+0.50L+1.60H 0.3767 -Z  Bottom 0.2592  Min Temp % 0.2667 10.424 0K
X-X, +1.20D+1.60Lr+0.50W~+1.60H 0.3767 +Z  Bottom 02592  Min Temp % 0.2667 10.424 OK
X-X, +1.20D+1.60Lr+0.50W+1.60H 0.3767 -Z  Bottom 02592  Min Temp % 0.2667 10.424 0K
X-X, +1.20D+0.50L+1.60S+1.60H 0.2084 +Z  Bottom 02592  Min Temp % 0.2667 10.424 OK
X=X, +1.20D+0.50L+1.60S+1.60H 0.2064 -Z  Bottom 02592  Min Temp % 0.2667 10.424 0K
X-X, +1.20D+1.60S+0.50W+1.60H 0.2064 +Z  Bottom 02592  Min Temp % 0.2667 10.424 OK
X-X, +1.20D+1.60S+0.50W+1.60H 0.2064 -Z  Bottom 02592  Min Temp % 0.2667 10.424 0K
X-X, +1.20D+0.50Lr+0.50L+W+1.60H 0.2596 +Z  Bottom 0.2592  MinTemp % 0.2667 10.424 0K
X-X, +1.20D+0.50Lr+0.50L+W+1.60H 0.2596 -Z  Bottom 0.2592  Min Temp % 0.2667 10.424 OK
X-X, +1.20D+0.50L+0.50S+W+1.60H 0.2064 +Z  Bottom 0.2592  Min Temp % 0.2667 10.424 OK
X-X, +1.20D+0.50L+0.50S+W+1.60H 0.2064 -Z  Bottom 0.2592  Min Temp % 0.2667 10.424 0K
X-X, +1.20D+).50L+0.70S+E+1.60H 0.2064 +Z  Bottom 02592  Min Temp % 0.2667 10.424 OK
X-X, +1.20D+0.50L+0.70S+E+1.60H 0.2064 -Z  Bottom 0.2692  Min Temp % 0.2667 10.424 oK
X-X, +0.90D+W-+0,90H 0.1548 +Z  Bottom 02592  Min Temp % 0.2667 10.424 OK
X-X, +0.90D+W~+0.90H 0.1548 -Z  Bottom 02592  Min Temp % 0.2667 10.424 0K
X-X, +0.90D+E+0.90H 0.1548 +Z  Bottom 0.2592  Min Temp % 0.2667 10.424 OK
X-X, +0.90D+E+).90H 0.1548 -Z  Bottom 02592  Min Temp % 0.2667 10.424 0K
Z-Z, +1.40D+1.60H 0.2408 X Bottom 0.2592  Min Temp % 0.2667 10.424 OK
Z-Z, +1.40D+1.60H 0.2408 +X  Bottom 0.2592  Min Temp % 0.2667 10.424 0K
Z-Z, +1.20D+0.50Lr+1.60L+1.60H 0.2596 -X  Bottom 0.2592  Min Temp % 0.2667 10.424 OK
Z-Z, +1.20D+0.50Lr+1.60L+1.60H 0.2596 +X  Bottom 0.2592  Min Temp % 0.2667 10.424 0K
Z-Z, +1.20D+1.60L+0.50S+1.60H 0.2064 -X Bottom 02592  Min Temp % 0.2667 10.424 OK
Z-Z, +1.20D+1.60L+0.50S+1.60H 0.2064 +X  Bottom 0.2592  Min Temp % 0.2667 10.424 0K
Z-Z, +1.20D+1.60Lr+0.50L+1.60H 0.3767 -X  Bottom 02592 Min Temp % 0.2667 10.424 0K
Z-Z, +1.20D+1.60Lr+0.50L+1.60H 0.3767 +X  Bottom 0.2592  Min Temp % 0.2667 10.424 OK
Z-Z, +1.20D+1.60Lr+0.50W+1.60H 0.3767 -X  Bottom 0.2592  Min Temp % 0.2667 10.424 OK
Z-Z, +1.20D+1.60Lr+0.50W+1.60H 0.3767 +X  Bottom 02592 MinTemp % 0.2667 10.424 0K
Z-Z, +1.20D+0.50L+1.60S+1.60H 0.2064 -X  Bottom 02592  Min Temp % 0.2667 10.424 OK
Z-Z, +1.20D+0.50L+1.60S+1.60H 0.2064 +X  Bottom 02592  Min Temp % 0.2667 10.424 OK
Z-Z, +1.20D+1.60S+0.50W+1.60H 0.2064 -X  Bottom 0.2592  Min Temp % 0.2667 10.424 OK
Z-Z, +1.20D+1.60S+0.50W+1.60H 0.2064 +X  Bottom 02592  Min Temp % 0.2667 10.424 OK
Z-Z, +1.20D+0.50Lr+0.50L+W-+1.60H 0.2596 X Bottom 0.2592  Min Temp % 0.2667 10.424 OK
Z-Z, +1.20D+0.50Lr+0.50L+W-+1.60H 0.2596 +X  Bottom 02592  Min Temp % 0.2667 10.424 OK
Z-Z, +1.20D+0.50L+0.50S+W~+1.60H 0.2064 X Bottom 02592  Min Temp % 0.2667 10.424 OK
Z-Z, +1.20D+0.50L+0.50S+W+1.60H 0.2064 +X  Bottom 02592  Min Temp % 0.2667 10.424 OK
Z-Z, +1.20D+0.50L+0.70S+E+1.60H 0.2064 X Bottom 0.2592  Min Temp % 0.2667 10.424 OK
Z-Z, +1,20D+0.50L+0.70S+E+1.60H 0.2064 +X  Bottom 02592  Min Temp % 0.2667 10.424 oK
Z-Z, +0.90D+W+0.90H 0.1548 -X  Bottom 0.2592  Min Temp % 0.2667 10.424 OK
Z-Z, +0.90D+W-+0.90H 0.1548 +X  Bottom 02592 Min Temp % 0.2667 10.424 OK
Z-Z, +0.90D+E+0.90H 0.1548 -X  Bottom 02592  Min Temp % 0.2667 10.424 OK
Z-Z, +0.90D+E+0.90H 0.1548 +X  Bottom 02592  Min Temp % 0.2667 10.424 oK
One Way Shear
Load Combination... Vu@ -X Vu@ +X Vu@-Z Vu@ +Z Vu:Max Phi Vn Vu/Phi*Vn  Status
+1.40D+1.60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 0.00 0K
+1.20D+0.50Lr+1.60L+1.60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 0.00 0K
+1.20D+1.60L+0.505+1.60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 0.00 0K
+1.20D+1.60Lr+0.50L+1.60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 0.00 OK
+1.20D+1.60Lr+0.50W+1.60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75,00 psi 0.00 0K
+1.20D+0.50L+1.60S+1,60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 0.00 OK
+1.20D+1.60S+0.50W-+1.60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75,00 psi 0.00 OK
+1.20D+0.50Lr+0.50L+W+1.60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 0.00 OK
+1.20D+0.50L+0.50S+W-+1.60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75,00 psi 0.00 OK
+1.20D+0.50L.+0.70S+E+1.60H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 0.00 OK

+0.80D+W+0.90H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75,00 psi 0.00 oK
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One Way Shear

Load Combination... Vu@-Xx Vu @ +X Vu@-Z Vu@ +2 Vu:Max PhiVn Vu/Phi*Vn  Status
+0.90D+E+0.90H 0.00 psi 0.00 psi 0.00 psi 0.00 psi 0.00 psi 75.00 psi 0.00 0K
Two-Way "Punching” Shear All units k

Load Combination... Vu Phi*Vn Vu/Phi*Vn Status
+1,40D+1.60H 3.36 psi 150.00psi 0.02242 oK
+1,20D+0.50Lr+1.60L+1.60H 3.63 psi 150.00psi 0.02417 OK
+1.20D+1.60L+0.505+1.60H 2.88 psi 150.00psi 0.01922 0K
+1.20D+1.60Lr+0.50L+1.60H 5.26 psi 150.00psi 0.03507 OK
+1.20D+1.60Lr+0.50W-1.60H 5.26 psi 150.00psi 0.03507 0K
+1.20D+0.50L+1.605+1.60H 2.88 psi 150.00psi 0.01922 OK
+1.20D+1.605+0.50W+1.60H 2.88 psi 150.00psi 0.01922 OK
+1.20D+0.50Lr+0.50L+W+1.60H 3.63 psi 150.00psi 0.02417 OK
+1.20D+0.50L+0.50S+W+1.60H 2.88 psi 150.00psi 0.01922 OK
+1.20D+0.50L+0.70S+E+1.60H 2.88 psi 150.00psi 0.01922 OK
+0.90D-+W-+0.90H 2.16 psi 150.00psi 0.01442 oK

+0.90D+E+0.90H 2.16 psi 150.00psi 0.01442 0K
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General Footing
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DESCRIPTION: FOOTING SF3

Code References

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

Load Combinations Used : IBC 2018
General Information

Material Properties
fc : Concrete 28 day strength
fy : Rebar Yield
Ec : Concrete Elastic Modulus
Concrete Density
¢ Values  Flexure
Shear
Analysis Settings
Min Steel % Bending Reinf.
Min Allow % Temp Reinf.
Min. Overturning Safety Factor
Min. Sliding Safety Factor
Add Ftg Wt for Soil Pressure
Use fig wt for stability, moments & shears
Add Pedestal Wt for Soil Pressure

Use Pedestal wt for stability, mom & shear
Dimensions
Width parallel to X-X Axis

Length parallel fo Z-Z Axis
Footing Thickness

Pedestal dimensions...
px : parallel to X-X Axis
pz : parallel to Z-Z Axis
Height

Rebar Centerline to Edge of Concrete...
at Bottom of footing =

Reinforcing

Bars parallel to X-X Axis
Number of Bars
Reinforcing Bar Size

Bars parallel to Z-Z Axis
Number of Bars
Reinforcing Bar Size

Bandwidth Distribution Check (ACI 15.4.4.2)

Direction Requiring Closer Separation

# Bars required within zone
# Bars required on each side of zone

Applied Loads

P : Column Load
0B : Overburden
M-xx

M-zz

Vx

V-z

Project Title:
Engineer:
Project ID:
Project Descr:

File: LH ENCLAVES LOT 20_CALCS.ecb
Software copyright ENERCALC, INC. 1883-2020, Build:12.20.5.31

Soil Design Values

Printed: 7 AUG 2022, 4:55PM

IRON ROCK ENGINEERING

= 2.50 ks Allowable Soil Bearing = 1.50 ksf
= 60.0 ksi Increase Bearing By Footing Weight = No
= 3,122.0 ksi Soil Passive Resistance (for Sliding) = 200.0 pcf
= 145.0 pef Soil/Concrete Friction Coeff. = 0.30
= 0.90
= 0.750 Increases based on footing Depth
Footing base depth below soil surface = 1.50 ft
= Allow press. increase per foot of depth = ksf
= 0-0011 gg 1 when footing base is below = ft
= 1 :50 1 Increases based on footing plan dimension
Yes Allowable pressure increase per foot of depth
Yes Lo = ksf
Yes when max. length or width is greater than
= ft
Yes
3.670 1t
3.670 ft :
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IRON:ROCK ENGINEERING|
DESCRIPTION:  FOOTING SF3

DESIGN SUMMARY Design OK
Min. Ratio ltem Applied Capacity Governing Load Combination

PASS 0.9340 Soil Bearing 1.401 ksf 1.50 ksf +D+Lr+H about Z-Z axis

PASS nfa Overturning - X-X 0.0 k-t 0.0 k-t No Overturning

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

PASS n/a Sliding - X-X 00k 00k No Sliding

PASS nfa Sliding - Z-Z 00k 0.0k No Sliding

PASS n/a Uplift 0.0k 0.0k No Uplift

PASS 0.07744 Z Flexure (+X) 0.8241 k-ftfit 10.642 k-ftfit +1.20D+1.60Lr+0.501+1.60H

PASS 0.07744 Z Flexure (-X) 0.8241 k-fift 10.642 k-ft/t +1.20D-+1.60Lr+0.50L+1.60H

PASS 0.07744 X Flexure (+Z) 0.8241 k-ftfft 10.642 k-ftft +1.20D+1.60Lr+0.50L+1.60H

PASS 0.07744 X Flexure (-Z) 0.8241 k-ft/ft 10.642 k-ft/t +1.20D+1.60Lr+0.50L+1,60H

PASS 0.05211 1-way Shear (+X) 3.908 psi 75.0 psi +1.20D+1.60Lr+0.50L+1.60H

PASS 0.05211 1-way Shear (-X) 3.908 psi 75.0 psi +1.20D+1.60Lr+0.50L+1.60H

PASS 0.05211 1-way Shear (+2) 3.908 psi 75.0 psi +1.20D+1.60Lr+0.50L+1.60H

PASS 0.05211 1-way Shear (-Z) 3.908 psi 75.0 psi +1.20D+1.60Lr+0.50L.+1.60H

PASS 0.07975 2-way Punching 11.963 psi 150.0 psi +1.200+1.60Lr+0.50L+1.60H
Detailed Results
Soil Bearing
Rotation Axis & Xecc  Zecc Actual Soil Bearing Stress @ Location Actual / Allow

Load Combination... Gross Allowable (in) Bottom, -Z Top, +Z Left, -X Right, +X Ratio
X-X, +D+H 1.50 n/a 0.0 0.8969 0.8969 n/a n/a 0.598
X-X, +D+L+H 1.50 nfa 0.0 0.8969 0.8969 n/a n/a 0.598
XX, +D+Lr+H 1.50 nfa 0.0 1.401 1.401 n/a n/a 0.934
XX, +D+8+H 1.50 nfa 0.0 0.8969 0.8969 nfa na 0.598
X-X, +D+0.750Lr+0.750L+H 1.50 n/a 0.0 1.275 1.275 n/a n/a 0.850
X-X, +D+0.750L+0.750S+H 1.50 nfa 0.0 0.8969 0.8969 n/a n/a 0.598
X-X, +D-+0.60W+H 1.50 n/a 0.0 0.8969 0.8969 n/a n/a 0.598
X-X, +D+0.70E+H 1.50 n/a 0.0 0.8969 0.8969 n/a n/a 0.598
X-X, +D+0.750Lr+0.750L+0.450W-+H 1.50 n/a 0.0 1.275 1.275 nfa nfa 0.850
X-X, +D+0.750L.+0.7505+0.450W+H 1.50 n/a 0.0 0.8969 0.8969 n/a nfa 0.598
X-X. +D-+0.750L+0,7505+0.5250E+H 1.50 n/a 0.0 0.8969 0.8969 n/a n/a 0.598
X-X, +0.60D+0.60W+0.60H 1.50 n/a 0.0 0.5382 0.5382 n/a n/a 0.359
X-X, +0.60D+0.70E+0.60H 1.50 n/a 0.0 0.5382 0.5382 n/a nfa 0.359
Z-Z +D+H 1.50 0.0 n/a n/a n/a 0.8969 0.8969 0.598
Z-Z, +DH +H 1.50 0.0 nfa n/a n/a 0.8969 0.8969 0.598
Z-Z, +D+_r+H 1.50 0.0 n/a n/a n/a 1.401 1.401 0.934
Z-Z, +D+S+H 150 0.0 n/a n/a n/a 0.8969 0.8969 0.598
Z-Z, +D+0.750Lr+0.750L-+H 1.50 0.0 n/a nfa nfa 1.275 1.275 0.850
Z-Z, +D+0.750L+0.7508+H 1.50 0.0 n/a n/a n/a 0.8969 0.8969 0.598
Z-Z, +D+0.60W-+H 1.50 0.0 n/a nfa n/a 0.8969 0.8969 0.598
Z-Z,+D+0.70E+H 1.50 0.0 n/a n/a nfa 0.8969 0.8969 0.598
Z-Z, +D+0.750Lr+0.750L+0.450W-+H 1.50 0.0 n/a nfa n/a 1.275 1.275 0.850
Z-Z, +D+0.750L+0.7505+0.450W+H 1.50 0.0 n/a n/a n/a 0.8969 0.8969 0.598
Z-Z, +D+0.750L+0.7505+0.5250E+H 1.50 0.0 n/a n/a nfa 0.8969 0.8969 0.598
Z-Z, +0.60D+0.60W-+0.60H 1.50 0.0 n/a n/a n/a 0.5382 0.5382 0.359
Z-Z, +0.60D+0.70E+0.60H 1.50 0.0 n/a n/a n/a 0.5382 0.5382 0.359
Overturning Stability
Rotation Axis &

Load Combination... Overturning Moment Resisting Moment Stability Ratio Status
Footing Has NO Overturning
Sliding Stability All units k
Force Application Axis

Load Combination... Sliding Force Resisting Force Stability Ratio Status

Footing Has NO Sliding
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DESCRIPTION: FOOTING SF3

Footing Flexure

Flexure Axis & Load Combination Elrl: Side 18-?1222: A?nﬁgq d Gi\rlx i . Acit[:ff;' . Ph':_a"" Status
X-X, +1.40D+1,60H 0.4894 +Z Botiom 0.2592  Min Temp % 0.2725 10.642 OK
X-X, +1.40D+1.60H 0.4894 -Z  Bottom 0.2592  Min Temp % 0.2725 10.642 0K
X-X, +1.20D+0.50Lr+1.60L+1.60H 0.5460 +Z  Bottom 0.2592 MinTemp % 0.2725 10.642 OK
X-X, +1.200-+0.50Lr+1.60L+1.60H 0.5460 -Z  Bottom 0.2592  Min Temp % 0.2725 10.642 0K
X-X, +1.200+1.60L+0.505+1.60H 0.4195 +Z  Bottom 0.2592  Min Temp % 0.2725 10.642 OK
X-X, +1.20D+1.60L+0.50S+1.60H 0.4195 -Z  Bottom 0.2592  Min Temp % 0.2725 10.642 0K
X-X, +1.20D+1.60Lr+0.50L+1.60H 0.8241 +Z  Bottom 0.2592  Min Temp % 0.2725 10.642 OK
X-X, +1.20D+1.60Lr+0.50L+1.60H 0.8241 -Z Bottom 0.2592  Min Temp % 0.2725 10.642 0K
X-X, +1.20D-+1.60Lr+0.50W-+1.60H 0.8241 +Z  Bottom 0.2592  Min Temp % 0.2725 10.642 OK
X-X, +1.20D+1.60Lr+0.50W+1.60H 0.8241 -Z  Bottom 0.2592  Min Temp % 0.2725 10.642 0K
X-X, +1.20D+0.50L+1,60S+1,60H 0.4195 +Z  Bottom 0.2582  Min Temp % 0.2725 10.642 OK
X-X, +1.20D-+0.501+1.60S+1.60H 04195 -Z  Bottom 0.2592  Min Temp % 0.2725 10.642 oK
X-X, +1,20D+1.60$+0.50W+1.60H 0.4195 +Z  Bottom 0.2582  Min Temp % 0.2725 10.642 OK
X-X, +1.20D+1.60S+0.50W+1.60H 0.4195 -Z  Bottom 0.2582  Min Temp % 0.2725 10.642 0K
X-X. +1.20D+0.50Lr+0.50L+W+1.60H 0.5460 +Z Bottom 02592  Min Temp % 0.2725 10.642 OK
X-X. +1.20D+0.50Lr+0.50L+W+1.60H 0.5460 -Z  Bottom 0.2592  Min Temp % 0.2725 10.642 oK
X-X, +1,20D+0.50L+0.50S+W+1.60H 0.4195 +Z  Bottom 0.2592  Min Temp % 0.2725 10.642 oK
X-X, +1.20D+0.50L+0.50S+W-+1.60H 0.4195 -Z  Bottom 0.2592  Min Temp % 0.2725 10.642 QK
X-X, +1.20D+0.50L+0.70S+E+1.60H 0.4195 +Z  Bottom 0.2592  Min Temp % 0.2725 10.642 OK
X-X, +1.20D+0.50L+0.70S+E+1.60H 0.4195 -Z  Bottom 0.2592  Min Temp % 0.2725 10.642 0K
X-X. +0.90D+W-+0.90H 0.3146 +Z  Bottom 02582  MinTemp % 0.2725 10.642 OK
X-X, +0.90D+W-+0.90H 0.3146 -Z  Bottom 0.2582  Min Temp % 0.2725 10.642 0K
X-X. +0.90D+E+0.90H 0.3146 +Z  Bottom 02592  Min Temp % 0.2725 10.642 OK
X-X, +0.90D+E+0.90H 0.3146 -Z  Bottom 0.2582  Min Temp % 0.2725 10.642 oK
Z-Z, +1.40D+1,60H 0.4894 -X  Bottom 0.2592  Min Temp % 0.2725 10.642 OK
Z-Z, +1.40D+1.60H 0.4894 +X  Bottom 0.2592  Min Temp % 0.2725 10,642 oK
Z-Z, +1.20D+0.50Lr+1.60L+1.60H 0.5460 -X  Bottom 0.2592  Min Temp % 0.2725 10.642 OK
Z-Z. +1.20D-+0,50Lr+1.60L+1.60H 0.5460 +X  Bottom 0.2592  Min Temp % 0.2725 10.642 0K
Z-Z, +1.20D+1.60L+0.505+1.60H 0.4195 -X  Bottom 0.2592  Min Temp % 0.2725 10.642 OK
Z-Z, +1.20D+1.60L+0.505+1.60H 0.4195 +X  Bottom 0.2592  Min Temp % 0.2725 10.642 0K
Z-Z, +1.20D+1.60Lr+0.50L+1.60H 0.8241 -X  Bottom 0.2592  Min Temp % 0.2725 10.642 0K
Z-Z, +1.20D+1.60Lr+0.50L+1.60H 0.8241 +X  Bottom 0.2592  Min Temp % 0.2725 10.642 0K
Z-Z, +1.20D+1.60Lr+0.50W+1.60H 0.8241 -X  Bottom 0.2592  Min Temp % 0.2725 10.642 OK
Z-Z, +1.200+1.60Lr+0.50W+1.60H 0.8241 +X  Bottom 0.2592  Min Temp % 0.2725 10.642 oK
Z-Z. +1.20D+0,50L+1.60S+1.60H 0.4195 -X  Bottom 0.2592  Min Temp % 0.2725 10.642 0K
Z-Z, +1.20D+0.50L+1.60S-+1.60H 0.4195 +X  Bottom 0.2592  Min Temp % 0.2725 10.642 oK
Z-Z. +1.200+1,605+0.50W+1.60H 0.4195 -X  Bottom 02592  Min Temp % 0.2725 10.642 OK
Z-Z, +1.20D+1.60S+0.50W-+1.60H 0.4195 +X  Bottom 0.2592  Min Temp % 0.2725 10,642 0K
Z-Z, +1.20D+0.50Lr+0.50L+W+1.60H 0.5460 -X  Bottom 0.2592  Min Temp % 0.2725 10.642 OK
Z-Z, +1.20D+0.50Lr+0.50L+W+1,60H 0.5460 +X  Bottom 0.2592  Min Temp % 0.2725 10.642 oK
Z-Z, +1.20D+0.50L+0.50S+W+1.60H 0.4195 -X  Bottom 0.2592  Min Temp % 0.2725 10.642 OK
Z-Z, +1.20D0+0.50L+0.50S+W-+1.60H 0.4195 +X  Bottom 0.2592  Min Temp % 0.2725 10,642 0K
Z-Z, +1.20D+0.50L+0.70S+E+1.60H 0.4195 -X  Bottom 0.2592  Min Temp % 0.2725 10.642 OK
Z-Z, +1.20D+0.50L+0,70S+E+1.60H 0.4195 +X  Bottom 0.2592  Min Temp % 0.2725 10.642 OK
Z-Z, +0.90D+W-+0.90H 0.3146 -X  Bottom 0.2592  Min Temp % 0.2725 10.642 OK
Z-Z, +0.90D+W-+0.90H 0.3146 +X  Bottom 0.2592  Min Temp % 0.2725 10.642 oK
Z-Z, +0.90D+E+0.90H 0.3146 -X  Bottom 0.2592  Min Temp % 0.2725 10.642 OK
Z-Z, +0.90D+E+0.90H 0.3146 +X  Bottom 0.2592  Min Temp % 0.2725 10.642 0K
One Way Shear

Load Combination... Vu@-X Vu@ +X Vu@-Z Vu@ +Z Vu:Max Phi Vn Vu/Phi*Vn  Status
+1.40D+1.60H 2.32 psi 2.32psi 2.32 psi 2.32 psi 2.32psi 75.00 psi 0.03 OK
+1.20D+0.50Lr+1.60L+1.60H 259 psi 259 psi 2.59 psi 2.59 psi 2.59 psi 75.00 psi 0.03 0K
+1.20D+1.60L+0.50S+1.60H 1.99 psi 1.99 psi 1.99 psi 1.99 psi 1.99 psi 75.00 psi 0.03 OK
+1.20D+1.60Lr+0.50L+1.60H 3.91osi 3.91 psi 3.91 psi 3.91 psi 3.91 psi 75.00 psi 0.05 oK
+1.20D+1.60Lr+0.50W+1.60H 3.91psi 391 psi 3.91 psi 3.91 psi 3.91 psi 75.00 psi 0.05 OK
+1,20D+0.50L+1.60S+1.60H 1.99 psi 1.99 psi 1.99 psi 1.99 psi 1.99 psi 75.00 psi 0.03 0K
+1.20D+1.60S+0.50W+1.60H 1.99 psi 1.99 psi 1.99 psi 1.99 psi 1.99 psi 75.00 psi 0.03 OK
+1.,20D+0.50Lr+0.50L+W+1.60H 2.59 psi 2.59 psi 2.59 psi 2.59 psi 259 psi 75.00 psi 0.03 OK
+1.20D+0.50L+0.50S+W+1.60H 1.99 psi 1.99 psi 1.99 psi 1.99 psi 1.99 psi 75.00 psi 0.03 OK
+1,20D+0.50L+0.70S+E+1.60H 1.99 psi 1.99 psi 1.99 psi 1.99 psi 1.99 psi 75.00 psi 0.03 OK

+0.90D+W-0.90H 1.49 psi 1.49 psi 1.49 psi 1.49 psi 1.49 psi 75.00 psi 0.02 Ot



Title Block Line 1 Project Title:
You can change this area Engineer:
using the "Settings" menu item Project ID:
and then using the "Printing & Project Descr:
Title Block" selection.
Title Black Line 6

General Footing

5E IROMRO.CK‘TENGINE;;@T\{]_NG_E
DESCRIPTION: FOOTING SF3

One Way Shear

Load Combination... Vu@-X Vu @ +X Vu@-Z Vu@+Z Vu:Max Phi Vn Vu/Phi*Vn  Status
+0.90D+E+0.90H 1.49psi 1.49 psi 1.49 psi 1.49 psi 1.49 psi 75.00 psi 0.02 0K
Two-Way "Punching" Shear Al units k

Load Combination... Vu Phi*Vn Vu / Phi*Vn Status
+1.40D+1.60H 7.11 psi 150.00psi 0.04737 0K
+1,20D+0.50Lr+1,60L+1.60H 7.93 psi 150.00psi 0.05283 OK
+1.20D+1.60L+0.505-+1.60H 6.09 psi 150.00psi 0.0406 0K
+1.20D+1.60Lr+0.50L+1,60H 11.96 psi 150.00psi 0.07975 OK
+1.20D+1.60Lr+0.50W+1.60H 11.96 psi 150.00psi 0.07975 0K
+1.20D+0.50L+1.60S+1,60H 6.09 psi 150.000si 0.0406 OK
+1.20D+1.60S+0.50W+1.60H 6.09 psi 150.00psi 0.0406 0K
+1.20D-+0.50Lr+0.50L+W-1,60H 7.93 psi 150.00psi 0.05283 OK
+1.20D+0.50L+0.50S+W+1.60H 6.09 psi 150.00psi 0.0408 OK
+1,20D+0.50L+0.70S+E+1.60H 6.09 psi 150.00psi 0.0406 oK
+0.90D+W-+0.90H 4.57 psi 150.00psi 0.03045 0K
+0.90D+E+0.90H 4,57 psi 150.00psi 0.03045 OK



Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page . 1
to set these five lines of information Job #: Dsgnr:  RMD Date: 8 AUG 2022

for your program. Description....
4' MAX HEIGHT SCREEN WALL - CMU

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R
RetainPro (c) 1987-2018, Build 11.18.06.15

License : KW-06062345 J Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16
License To : Iron Rock Engineering, Inc.
Criteria Soil Data 2
Retained Height = 0.50 ft Allow Soil Bearing = 2,000.0 psf i
. . _ Equivalent Fluid Pressure Method | |
Wall height above soil = 3.50ft Active Heel Pressure = 34.0 psfiit i
Slope Behind Walt = 0.00 !
Height of Soil over Toe = 6.00in . = |[
Water height over heel = 0.0 ft Pa§5|ve P'ressure - 240.0 psfif |
Soil Density, Heel = 110.00 pcf |
Soil Density, Toe = 110.00 pcf e
Footing||Soil Friction = 0.300 |_ - &
Soil height to ignore
for passive pressure = 0.00 in
Surcharge Loads l Lateral Load Applied to Stem I Adjacent Footing Load
L e S SR —— ey =
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Qvgr Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Us-ed for Sliding & 0-verturn|ng Load Type = Wind (W) Wall to Ftg CL Dist = ~ 0.00ft
AXIal Load Applled tO Stem (Sen”ce Leve|) Footlng Type Line Load
——-——-a——_l' - = Base Above/Below Soil  _
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem _ 30.0 psf at Back of Wall = 0.0ft
Axial Live Load = 0.0 1bs (Strength Level) ; ' i =
Axial Load Eccentricity = 0.0in Poisson's Ratio = 0300
Desigh Summary I Stem Construction I Bottom
IS = - Stern OK
Wall Stability Ratios Design Height Above Ftg ft= 0.00
O\./r-g.nurmng = 1.70 OK Wall Material Above "Ht" = Masonry
Sliding = 4.36 OK Design Method =  LRFD
Thickness = 8.00
Total Bearing Load = 572 lbs Rebar Size = # 4
...resultant ecc. = 4.71 in Rebar Spacing = 48.00
So!l Pressure @ Toe = 1,398 psf OK DeR:it;a:‘r DPLatta:ed at - Center
S‘;\“”Pres;”'e @feel = ot Ps: oK f0/FB + falFa = 029
owable = ) ps ;
Soil Pressure Less Than Allowable TotSaI F.Orcﬁ e ISectlon Ibs =
ACI Factored @ Toe = 1,957 psf ervice Leve $=
ACI Factored @ Hesl - 0 psf Strength Level Ibs = 111.8
Footing Shear @ Toe = 3.6 psi OK Moén en't....Cctulal frodt =
Footing Shear @ Heel = 0.7 psi OK STvies Lave -
_ ’ . Strength Level ft-# = 237.4
Allowable = 75.0 psi I _
Sliding Calcs Moment.....Allowable = 817.7
Lateral Sliding Force = 101.3 lbs Shear.....Actual _
less 100% Passive Force = - 270.0 lbs Service Level psi=
less 100% Friction Force = - 171.6 Ibs Strength Level psi = 1.2
Added Force Req'd = 0.0 lbs OK Shear.....Allowable psi= 69.7
....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2 = 91.50
Rebar Depth 'd' in= 3.75
Masonry Data
fm psi= 1,500
Fy psi= 60,000
. . . Solid Grouting = Yes
Vertical component of active lateral soil pressure 1S Modular Ratio 'n' = 21.48
NOT considered in the calculation of soil bearing Wall Weight psf = 84.0
Load Factors ) . . .
Building Code IBC 2018,ACI Equiv. Solid Thick. in= 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight
Live Load 1.600 Masonry Design Method = LRFD
Earth, H 1.600 Concrete Data )
Wind, W 1.000 fe psi=

Seismic, E 1.000 Fy psi=



Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page: 2
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
4' MAX HEIGHT SCREEN WALL - CMU

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R
RetainPro (c) 1987-2018, Build 11.18.06.15

License : KW-08062345 Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14, TMS 402-16
License To : Iron Rock Engineering_, Inc.
Footing Dimensions & Strengths ' Footing Design Results I
fr e A== o
Toe Width = 0.33 ft Toe Heel
Heel Width = 1.00 Factored Pressure = 1,957 0 psf
Total Footing Width = 1.33 Mu' : Upward = 92 0 ft-#
Footing Thickness = 12.00in Mu' : Downward = 27 27 ft-#
] _ . Mu: Design = 65 27 ft-#
Eey ‘6"“‘}2 = 8-88 in Actual 1-Way Shear = 3.56 0.68 psi
ey Lep = S Allow 1-Way Shear = 40.00 40.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd
fo = 2,500 psi Fy = 60,000 psi Heel Rginforging = None Spec'd
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = _ 00018 Other Acceptable Sizes & Spacings

2.00 Btm= 3.00i
Cover @ Top @Btm n Toe: Not req'd: Mu < phi*5*lambda*sqri(fc)*Sm

Heel: Not req'd;: Mu < phi*5*lambda*sqrt(f'c)*Sm
Key: No key defined

Min footing T&S reinf Area 034 in2
Min footing T&S reinf Area per foot 0.26 in2 #t
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26 in #4@ 18.52 in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
item Ibs ft ft-# Ibs ft ft-#
Heel Active Pressure = 38.3 0.50 19.1 Soil Over Heel = 18.3 1.16 21.3

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem=

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

I}

Load @ Stem Above Soil = 63.0 3.25 204.8 * Axial Live Load on Stem =
= Soil Over Toe = 18.2 0.17 3.0

Surcharge Over Toe =
Stem Weight(s) = 336.0 0.66 2229

101. .T.M. 223.9

Total 013 OTM Earth @ Stem Transitions=
= = Footing Weighi = 199.5 0.67 132.7

Resisting/Overturning Ratio = 1.70 Key Weight =

Vertical Loads used for Soil Pressure = 572.0 Ibs Vert. Component =
Total = 572.0 Ibs R.M.= 379.9

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in

the calculation of Overturning Resistance.

Tilt |
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.117 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe.
because the wal!l would then tend to rotate into the retained soil.




Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page: 1
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
6' MAX HEIGHT SCREEN WALL - CMU

This Wall in File: y:\lunt - iake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R
RetainPro (c) 1987-2018, Build 11.18.06.15

License : KW-06062345 Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16
License To : Iron Rock Engineering, Inc.
Criteria l Soil Data I Ti]
Retained Height = 0.50 ft Allow Soil Bearing = 2,000.0 psf r
. S Equivalent Fluid Pressure Method )
Wall helgh.t above soil = S48 1 Active Heel Pressure = 34.0 psfit
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in . =
Water height over heel = 0.0t Pa§5|ve P'ressure = 2400 psit .
Soil Density, Heel = 110.00 pcf ,
Soil Density, Toe = 110.00 pcf |
Footing||Soil Friction = 0.300 ___ig
Soil height to ignore -
for passive pressure = 0.00 in
Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load
= .
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
SC'JrcI;afrgeS(l?(\i/_er Tg% rt= ) 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
S n verturn ; =
-e or sliding _ ing Load Type = Wind (W) Wall.to Ftg CL Dist = _ 0.00 ft
Axial Load Applied to Stem 1 (Service Level) Footing Type Line Load
- 5 o Base Above/Below Soil  _
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem - 30.0 pst at Back of Wall = 0.0t
Axial Live Load = 0.0 Ibs (Strength Level) ; ' i =
Axial Load Eccentricity = 0.0in Poisson's Ratio = 0300
Design Summary _l Stem Construction J Boteom
R = = : Stem OK
Wall Stability Ratios Design Height Above Ftg ft= 0.00
Oygnurnlng = 1.55 OK Wall Material Above "Ht" = Masonry
Sliding = 3.61 OK Design Method =  LRFD
Thickness = 8.00
Total Bearing Load = 900 Ibs Rebar Size = # 4
...resultant ecc. = 7.08 in Rebar Spacing = 48.00
Soil Pressure @ Toe = 1,844 psf OK DeRseiZ?\r DPLat:ed - = Center
Soil Pressure @ Heel = 0 psf OK fo/FB + fa/Fa - 0.815
Allowable = 2,000 psf ;
Soil Pressure Less Than Allowable TotSaI Fprci e lSectlon Ibs =
ACI Factored @ Toe = 2,582 psf ervice Leve .
ACI Factored @ Heel = 0 psf " Strength Level Ibs = 192.2
Footing Shear @ Toe = 7.5 psi OK o;n eqt....fctulal P
Footing Shear @ Heel = 1.2 psi OK ervice eve _
_ ’ . Strength Level ft-#= 666.7
Allowable = 75.0 psi
- Moment.... Allowable = 817.7
Sliding Calcs
Lateral Sliding Force = 149.5 Ibs Shear..... Actual _
less 100% Passive Force = - 270.0 Ibs Service Level psi=
less 100% Friction Force = - 269.9 Ibs Strength Level psi= 2.1
Added Force Req'd = 0.0 Ibs OK Shear.....Allowable psi= 69.7
....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2= 91.50
Rebar Depth 'd' in= 3.75
Masonry Data
m psi= 1,500
Fy psi= 60,000
. . . Solid Grouting = Yes
Vertical component of active lateral soil pressure IS Modular Ratio 'n' = 21.48
NOT considered in the calculation of soil bearing Wall Weight psf= 84.0
Load Factors ) . . .
Building Code IBC 2018,ACI Equiv. Solid Thick. in= 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight
Live Load 1.600 Masonry Design Method = LRFD
Earth, H 1.600 Concrete Data )
Wind, W 1.000 fe psi=

Seismic, E 1.000 Fy psi=



Use menu item Settings > Printing & Title Block
to set these five lines of information
for your program.

Title
Job #:
Description....

Dsgnr:

ENCLAVES LOT 20 RETAINING WALLS

Page: 2

RMD Date: 8 AUG 2022

6" MAX HEIGHT SCREEN WALL - CMU

This Wall in File: y:Munt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15
License : KW-06062345 B .
License To : Iron Rock Engineering, Inc.

Cantilevered Retaining Wall

Code: IBC 2018,ACI 318-14,TMS 402-16

'Footing Dimensions & Strengths j
==

Footing Design Results

J

Toe Width = 0.58 ft Toe Heel
Heel Width = 1.25 Factored Pressure = 2,582 0 psf
Total Footing Width = 1.83 Mu' : Upward = 348 0 ft-#
Footing Thickness = 12.00in Mu' : Downward = 65 66 ft-#
] . Mu: Design = 283 66 ft-#
Key Width = 0.00in Actual 1-Way Shear = 7.47 1.20 psi
Key Depth = 0.00in Allow 1-Way Shear =  40.00  40.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd
fc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = None Spec'd
Footing Concrete Density = 150.00 pef Key Reinforcing = None Spec'd
Min. As % = _ 00018 Other Acceptable Sizes & Spacings
Cover @ Top & @Btm= 3.00in Toe: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm
Heel: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm
Key: No key defined
Min footing T&S reinf Area 0.47 in2
Min footing T&S reinf Area per foot 0.26 in2 #t
If one layer of horizontal bars: If two layers of horizontal bars;
#4@ 9.26 in #4@ 18.52 in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
Heel Active Pressure = 38.3 0.50 19.1 Soil Over Heel = 32.1 1.54 49.4
Surcharge over Heel = Sloped Soil Over Heel =
Surcharge Over Toe = Surcharge Over Heel =
Adjacent Footing Load = Adjacent Footing Load =
Added Lateral Load = Axial Dead Load on Stem =
Load @ Stem Above Soil = 111.2 459 510.6 * Axial Live Load on Stem =
= Soil Over Toe = 319 0.29 9.3
Surcharge Over Toe =
Stem Weight(s) = 561.1 0.91 512.5
Total 149.5 O.T.M. 529.7 Earth @ Stem Transitions =
= Footing Weight = 274.5 0.92 251.2
Resisting/Overturning Ratio = 1.55 Key Weight =
Vertical Loads used for Soil Pressure = 899.6 Ibs Vert. Component =
Total = 899.6 Ibs R.M.= 822.3

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in

the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in

the calculation of Overturning Resistance.

Tilt |

Horizonta!l Deflection at Top of Wall due to settlement of soil

(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus

Horizontal Defl @ Top of Wall (approximate only)

250.0 poi
0.187 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,

because the wall would then tend to rotate into the retained soil.




Use menu item Settings > Printing & Title Block

to set these five lines of information
for your program.

Titte ENCLAVES LOT 20 RETAINING WALLS Page : 1
Job #: Dsgnr: RMD Date: 8 AUG 2022
Description....

RESTRAINED FOUNDATION WALL - 4'-0" WALL HEIGHT

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15
License : KW-06062345 ] i
License To : Iron Rock Engineering, Inc.

Restrained Retaining Wall

Code: IBC 2018,ACI 318-14,TMS 402-16

Criteria I Soil Data I
=
Retained Height = 4.00 ft Allow Soil Bearing = 2,000.0 psf o]
Wall height above soil = 0.001ft Equivalent Fluid Pressure Method
Total Wall Height = 4.00ft At-rest Heel Pressure = 52.0 psfift
. Passive Pressure = 240.0 psf/ft
= 4.00
Top Support Height ft Soil Density = 110.00 pef '
Slope Behind Wal 0.00 Footing|Soil Frictior = 0.400
Height of Soil over Toe = 6.00in Soll height to ignore
for passive pressure = 12.00 in
Thumbnail
Surcharge Loads I Uniform Lateral Load Applied to Stem I ' Adjacent Footing Load I
LA i5 &
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0lbs
>>>Used To Resist Sliding & Overturning .. Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 psf ...Height to Bottorr = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturning Wall to Ftg CL Dist = 0.00 ft
Axial Load Applied to Stem I Load Type = Wind (W) Footing Type Line Load
S 3201 (Strength Level) Base Above/Below Soil 0.0 f
Axial Dead Loa = .0 lbs . at Back of Wall )
Axial Live Load =  225.01lbs Wind on Exposed Stem = 0.0 psf o 2
Axial Load Eccentricity = 0.0in Poisson's Ratio = 0.300
Earth Pressure Seismic Load l Ky Soil Density Multiplier = 0.200 g Added seismic per unit area = 0.0 psf
Stem Weight Seismic Load I Fp/ Wp Weight Multiplier = 0.000 g Added seismic per unit area = 0.0 psf
Design Summary I Concrete Stem Construction I
e =t e
Total Bearing Load = 1,932 !bs Thickness = 6.00 in Fy = 60,000 psi
...resultant ecc. = 4.95 in Wall Weight = 75.0 psf fc = 2,500 psi
Soil Pressure @ Toe = 862 psf OK Stem is FREE to rotate at top of footing
Soil Pressure @ Heel = 862 psf OK
Allowable = 2,000 psf Mmax Between
Soil Pressure Less Than Allowable @ Top Support Top & Base @ Base of Wall
ACI Factored @ Toe = 2,270 psf Stem OK Stem OK Stem OK
AG| Ractored @Hisel = 0 psf Design Height Above Ftg = 4.00 ft 1.70 t 0.00 ft
Footing Shear @ Toe = 0.9 psi OK Rebar Size = # 4 4 4 # 4
Footing Shear @ Heel = 0.9 psi OK Rebar Spacing = 18.00 in 18.00 in 18.00 in
A"°‘_”’able = 75.0 psi Rebar Placed at = Center Center Center
Reaction at Top = 137.7 Ibs Rebar Depth 'd" = 3.00in 3.00in 3.00in
Reaction at Bottom = 511.3 Ibs Design Data
Sliding Stability Ratio = 1.51 OK fo/FB + fafFa = 0.000 0.200 0.000
Sliding Calcs Mu....Actual = 0.0 ft-# 341.6 ft-# 0.0 ft-#
Lateral Sliding Force = 511.3 lbs . _ ’ ' ’
less 0 % Passive Force = - 0.0 tbs Mn * Phi.....Allowable = 1,705.6 ft-# 1,705.6 ft-# 1,705.6 ft-#
less 100% Friction Force= -  772.6 Ibs Shear Force @ this height = 221.91bs 443.7 Ibs
Added Force Req'd = 0.0lbs OK
....for 1.5 Stability = 0.0lbs OK Shear.....Actual = 6.16 psi 12.33 psi
Shear.....Allowable = 75.00 psi 75.00 psi

Vertical component of active lateral soil pressure IS
NOT considered in the calculation of soil bearing

Load Factors

Building Code IBC 2018,ACI
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.000
Seismic, E 1.000

Other Acceptable Sizes & Spacings:

Toe: None Spec'd -or-
Heel:None Spec'd -or-
Key: No key defined -or-

Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm
Not req'd: Mu < phi*5*lambda*sqrt(fc)*Sm
No key defined

£30)
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RESTRAINED FOUNDATION WALL - 4'-0" WALL HEIGHT

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structurai\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15
License : KW-06062345 i i
License To : Iron Rock Engineering, Inc.

Restrained Retaining Wall

Code: IBC 2018,ACI 318-14,TMS 402-16

Concrete Stem Rebar Area Details

Top Support Vertical Reinforcing
As (based on applied moment) : 0 in2/ft

(4/3) *As : 0 in2/it

200bd/fy : 200(12)(3)/60000 0.12 in2/ft
0.0012bh : 0.0012(12)(6) : 0.0864 in2/ft
Required Area : 0.0864 in2/ft
Provided Area : 0.1333 in2/ft
Maximum Area : 0.4064 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.230 in2
Min Stem T&S Reinf Area per ft of stem Height : 0.058 in2/ft
Horizontal Reinforcing Options :

One layer of : Two layers of :
#4@ 41.67 in #4@ 83.33in
#5@ 64.58 in #5@129.17 in
#6@ 91.67 in #6@183.33 in

Mmax Between Ends Vertical Reinforcing

As (based on applied moment) : 0.0283 in2/ft
(4/3) * As : 0.0377 in2/ft
200bd/fy : 200(12)(3)/60000 : 0.12 in2/ft

0.0012bh : 0.0012(12)(6) : 0.0864 in2/ft
Required Area : 0.0864 in2/ft
Provided Area : 0.1333 in2/ft
Maximum Area : 0.4064 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.132 in2
Min Stem T&S Reinf Area per ft of stem Height : 0.058 in2/ft
Horizontal Reinforcing Options :

One layer of : Two layers of :
#4@ 41.67 in #4@ 83.33 in
#5@ 64.58 in #5@129.17 in
#6@ 91.67 in #6@183.33 in

Base Support Vertical Reinforcing
As (based on applied moment) : 0 in2/ft

(4/3) * As : 0 in2/ft

200bd/fy : 200(12)(3)/60000 : 0.12 in2/ft
0.0012bh : 0.0012(12)(8) 0.0864 in2/ft
Required Area : 0.0864 in2/ft
Provided Area : 0.1333 in2/ft
Maximum Area : 0.4064 in2/t

Footing Strengths & Dimensions

Footing Design Results !
' Toe ee

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.098 in2
Min Stem T&S Reinf Area per ft of stem Height : 0.058 in2/ft
Horizontal Reinforcing Options :

One layer of : Two layers of ;
#4@ 41.67 in #4@ 83.33in
#5@ 64.58 in #5@129.17 in
#6@ 91.67 in #6@183.33 in

Toe Width = 0.33 ft Heel
Heel Width = 1.91 Factored Pressure = 2,270 0 psf
Total Footing Widtt = 224 Mu' : Upward = 117 384 ft-it
Footing Thickness = 12.00 in Mu' : Downward = 13 704 ft-#
Key Width = 0.00in Mu: Design = 104 319 ft#
Key Depth = 0.00in Actual 1-Way Shear = 0.91 0.93 psi
Key Distance from Toe = 0.00 ft Allow 1-Way Shear = 75.00 75.00 psi
fec = 2,500 psi Fy = 60,000 psi
Footing Concrete Density = 150.00 pcf Min footing T&S reinf Area 0.58 in2
Min. As % = 0.0018 Min footing T&S reinf Area per foot 0.26 in2 #t
Cover@Top = 2.00in @ Btm.= 3.00 in If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26in #4@ 18.52 in
#5@ 14.35 in #5@ 28.70 in
#6@ 20.37 in #8@ 40.74 in
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RESTRAINED FOUNDATION WALL - 4'-0" WALL HEIGHT

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15 . -
License : KW-06062345 Restrained Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16
License To : Iron Rock Engineering, Inc.

Summary of Forces on Footing : Slab is NOT resisting sliding, stem is PINNED at footing l
= = - =
Forces acting on footing for overturning, sliding, & soil pressure .
Lateral Distance Moment L Vertical Lateral Distance Moment
Overturning Moments... Ibs ft ft-# Resisting Moments... Ibs Ibs ft ft-#
Stem Shear @ Top of Footing = -277.3 1.00 -277.3 Surcharge Over Heel =
Heel Active Pressure = -234.0 0.48 -112.7 Adjacent Footing Load =
Sliding Force = 511.3 Axial Dead Load on Stem = 432.0 0.58 250.6
Overturning Moment = -390.0 Soil Over Toe = 18.2 0.17 3.0
. . . _ Stem Weight = 300.0
Footing Overturning Stability Ratio 4.50 Surcharge Over Toe _ 058 174.0
Net Moment Used For Soil Pressure Calculations 7971 ft-# Soil Qver ngl = 620.4 1.54 952.3
Footing Weight = 336.0 1.12 376.3
Net Mom. at Stem/Ftg Interface = 797.1 ft-# Total Vertical F 1931 6
o ertical Force = ,931.6 Ibs
Allow. Mom. @ Stem/Ftg Interface = 1,066.0 ft-# Resisting Moment = 1756.2
Aillow. Mom. Exceeds Applied Mom.? Yes
Therefore Uniform Soil Pressure = 862.3 psf

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.
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Criteria I Soil Data J o

Retained Height = 3.00 ft Allow Soil Bearing = 2,000.0 psf o

Wall height above soil = 0.00ft Equivalent Fluid Pressure Method

Total Wall Height = 3.00 At-rest Heel Pressure = 52.0 psf/ft

. - Passive Pressure = 240.0 psf/ft

Top Support Height s.00ft Soil Density = 110.00 pcf

Slope Behind Wal = 0.00 Footing||Soil Frictior = 0.400

Height of Soil over Toe = 6.00 in

Sail height to ignore
for passive pressure

12.00 in

Thumbnail

Surcharge Loads I Uniform Lateral Load Applied to Stem l Adjacent Footing Load
= ——

Surcharge Over Heel = 0.0 psf = Adjacent Footing Load = 0.0 Ibs
>>>Used To Resist Sliding & Overturning !f?ﬁiriglhlf?fc#op . 0008 #/ﬂ Foi)ting Width g = 0.00 ft

Surcharge Over Toe = 0.0 psf ...Height to Bottorr = 0.00f Eccentricity = 0.001in
Used for Sliding & Overturning Wall to Ftg CL Dist = 0.00 ft

Axial Load Applied to Stem Load Type = Wind (W) Footing Type Line Load
-—-—-————-—————l, - o - (Strength Level)

Base Above/Below Soil

Axial Dead Load = 43201bs 0.0t
Axial Live Load =  22501Ibs Wind on Exposed Stem = 0.0 psf a.lt Ba(.:k of Wa"
Axial Load Eccentricity = 0.0in Poisson’s Ratio = 0.300
Earth Pressure Seismic Load I Kp Soil Density Multiplier =  0.200 g  Added seismic per unit area = 0.0 psf
Stem Weight Seismic Load I Fp/ Wp Weight Multiplier = 0.000 g Added seismic per unit area = 0.0 psf
Design Summary l Concrete Stem Construction I
s
Total Bearing Load = 1,351 Ibs Thickness = 6.00in Fy = 60,000 psi
...resultant ecc. = 3.95in Wall Weight = 75.0 psf fc = 2,500 psi
Soil Pressure @ Toe = 895 psf OK Stem is FREE to rotate at top of footing
Soil Pressure @ Heel = 895 psf OK
Allowable = 2,000 psf Mmax Between
Soil Pressure Less Than Allowable @ Top Support Top & Base @ Base of Wall
ACI Factored @ Toe = 2,681 psf
ACl Factored @ Heel = 0 psf . . _ SIamoR SEmos oo
. . Design Height Above Ftg = 3.00ft 1.28 ft 0.00 ft
Footing Shear @ Toe = 0.9 psi OK Rebar Size = # 4 # 4 # 4
Footing Shear @ Heel = 1.6 psi OK Rebar Spacing = 18.00 in 18.00 in 18.00 in
A"°‘f"ab'e = 75.0 psi Rebar Placed at = Center Center Center
Reaction at Top = 77.0 lbs Rebar Depth 'd' = 3.00 in 3.00in 3.00in
Reaction at Bottom = 338.0 Ibs Design Data
Sliding Stability Ratio = 1.60 OK fb/FB + fa/Fa = 0.000 0.084 0.000
Sliding Calcs =
Lateral Sliding Force = 338.0 Ibs ,3'/' u;..ls?]t.:tua'i\" | _ 0.0 ft-# 1441 ft# 0.01t#
less O % Passive Force = - 0.0 Ibs n [ owable = 1,705.6 ft-# 1,705.6 ft-# 1,705.6 ft-#
less 100% Friction Force= -  540.4 Ibs Shear Force @ this height = 124.8 Ibs 249.6Ibs
Added Force Req'd = 0.0lbs OK
....for 1.5 Stability = 0.0lbs OK Shear.....Actual = 3.47 psi 6.93 psi
..... = 75.00 psi i
Vertical component of active lateral soil pressure 1S Shear... Allowabie ps! 75.00psi
NOT considered in the calculation of soil bearing Other Acceptable Sizes & Spacings:
Toe: None Spec'd -or- Not reg'd: Mu < phi*5*lambda*sgrt(f'c)*Sm
Load Factors Heel: None Spec'd -or- Not req'd: Mu < phi*5*lambda*sqri(fc)*Sm
Building Code IBC 2018,ACI Key: No key defined -or- No key defined _
Dead Load 1.200 | ﬁﬁ
Live Load 1.600 \ /
Earth, H 1.600 N
Wind, W 1.000

Seismic, E 1.000
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Description....

RESTRAINED FOUNDATION WALL - 3-0" WALL HEIGHT

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15
License : KW-06062345 . .
License To : Iron Rock Engineering, Inc.

Restrained Retaining Wall

Code: IBC 2018,ACI 318-14,TMS 402-16

Concrete Stem Rebar Area Details

Top Support Vertical Reinforcing
As (based on applied moment) : 0 in2/ft

(4/3)* As : 0 in2/ft

200bd/fy : 200(12)(3)/60000 : 0.12 in2/ft
0.0012bh : 0.0012(12)(6) : 0.0864 in2/ft
Required Area : 0.0864 in2/ft
Provided Area : 0.1333 in2/ft
Maximum Area : 0.4064 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.173 in2
Min Stem T&S Reinf Area per ft of stem Height : 0.058 in2/ft
Horizontal Reinforcing Options :

One layer of : Two layers of :
#4@ 41.67 in #4@ 83.33 in
#5@ 64.58 in #5@129.17 in
#6@ 91.67 in #6@183.33 in

Mmax Between Ends Vertical Reinforcing

As (based on applied moment) : 0.0119 in2/ft
(4/3) * As : 0.0159 in2/ft
200bd/fy : 200(12)(3)/60000 : 0.12 in2/t

0.0012bh : 0.0012(12)(6) : 0.0864 in2/ft
Required Area : 0.0864 in2/ft
Provided Area : 0.1333 in2/ft
Maximum Area : 0.4064 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.099 in2
Min Stem T&S Reinf Area per ft of stem Height : 0.058 in2/ft
Horizontal Reinforcing Options :

One layer of : Two layers of :
#4@ 41.67 in #4@ 83.33 in
#5@ 64.58 in #5@129.17 in
#6@ 91.67 in #6@183.33 in

Base Support Vertical Reinforcing
As (based on applied moment) : 0 in2/ft

(4/3) *As : 0 in2/ft

200bd/fy : 200(12)(3)/60000 : 0.12 in2/ft
0.0012bh : 0.0012(12)(6) : 0.0864 in2/ft
Required Area : 0.0864 in2/ft
Provided Area : 0.1333 in2/ft
Maximum Area : 0.4064 in2/ft

Footing Strengths & Dimensions l

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.074 in2
Min Stem T&S Reinf Area per ft of stem Height : 0.058 in2/ft
Horizontal Reinforcing Options :

One layer of : Two layers of :
#4@ 41.67 in #4@ 83.33 in
#5@ 64.58 in #5@129.17 in
#6@ 91.67 in #6@183.33 in

Footing Design Results !
Toe Heel

Toe Width = 0.33ft
Heel Width = 1.18 Factored Pressure = 2,681 0 psf
Total Footing Widtt = 1.51 Mu' ; Upward = 133 31 ft#
Footing Thickness = 12.00 in Mu' : Downward = 13 133 ft#
Key Width = 0.00in Mu: Design = 120 102 ft-#
Key Depth = 0.00in Actual 1-Way Shear = 0.91 1.60 psi
Key Distance from Toe = 0.00 ft Allow 1-Way Shear = 75.00 75.00 psi
fc = 2,500 psi Fy = 60,000 psi
Footing Concrete Density = 150.00 pcf Min footing T&S reinf Area 0.39 in2
Min. As % = 0.0018 Min footing T&S reinf Area per foot 0.26 in2 #t
Cover@ Top = 2.00in @ Btm.= 3.00 in If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26 in #4@ 18.52 in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in

L {4‘/
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for your program. Description....
RESTRAINED FOUNDATION WALL - 3'-0" WALL HEIGHT

This Wall in File: y:Mlunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15 X . .
License : KW-06062345 Restrained Retaining Wall Code: IBC 2018,ACI 318-14, TMS 402-16
License To : Iron Rock Engineering, Inc.

Summary of Forces on Footing : Slab is NOT resisting sliding, stem is PINNED at footing |
= — - =S
Forces acting on footing for overturning, sliding, & soil pressure
Lateral Distance Moment - Vertical Lateral Distance Moment
Overturning Moments... lbs ft ft-# Resisting Moments... Ibs Ibs ft i3
Stem Shear @ Top of Footing = -156.0 1.00 -156.0 Surcharge Over Heel =
Heel Active Pressure = -182.0 0.48 -86.7 Adjacent Footing Load =
Sliding Force = 338.0 Axial Dead Load on Stem = 432.0 0.58 250.6
Overturning Moment = -242.7 Soil Over Toe = 18.2 0.17 3.0
. . . . Stem Weight = 225.0
Footing Overturning Stability Ratio 3.37 Surcharge Over Toe - 0.58 1305
Net Moment Used For Soil Pressure Calculations 4451 ft# Soil Over Heel = 2244 1.17 262.5
Footing Weight = 226.5 0.76 171.0
Net Mom. at Stem/Ftg Interface = 445.1 ft-# ot Vertical E 135111
otal Vertical Force = ,351.1 Ibs
Allow. Mom. @ Stem/Ftg Interface = 1,066.0 ft-# Resisting Moment = 817.6
Allow. Mom. Exceeds Applied Mom.? Yes
Therefore Uniform Soil Pressure = 894.7 psf

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.
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This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R
RetainPro (c) 1987-2018, Build 11.18.06.15

License : KW-06062345 Restrained Retaining Wall Code: IBC 2018,ACI 318-14, TMS 402-16
License To : Iron Rock Engineering, Inc.
Criteria Soil Data l I
==
Retained Height = 2.00ft Allow Soil Bearing = 2,000.0 psf
Wall height above soil = 0.001t Equivalent Fluid Pressure Method
Total Wall Height = 2.00 ft At-rest Heel Pressure 52.0 psf/ft T

: Passive Pressure 240.0 psfift
= 2.
Top Support Height 00 ft Soil Density = 110.00 pef
Slope Behind Wal = 0.00 Footing||Soil Frictior = 0.400
Height of Soil over Toe = 6.00 in Soil height to ignore
for passive pressure = 12.00 in

Thumbnail

Surcharge Loads J Uniform Lateral Load Applied to Stem l Adjacent Footing Load I

Surcharge Over Heel = 0.0 psf = Adjacent Footing Load = 0.0lbs
>>>Used To Resist Sliding & Overturning E?lfliriglhlt_?: lEll-op = 0008 glﬁ Fo{)ting Width g = 0.00 ft
Surcharge Over Toe = 0.0 psf ...Height to Bottorr = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturning Wall to Ftg CL Dist = 0.00 ft

Axial Load Applied to Stem I Load Type = Wi"d (W) Footing Type Line Load
o oy (strength Level) Base Above/Below Soil _ 0.0 f

ial Dead Loa = .0 lbs ) at Back of Wall - )

Axial Live Load = 22501lbs Wind on Exposed Stem = 0.0 psf L _

Axial Load Eccentricity = 0.0in Poisson's Ratio = 0.300
Earth Pressure Seismic Load I K Soil Density Multiplier =  0.200 g Added seismic per unitarea = 0.0 psf
Stem Weight Seismic Load I Fp/Wp Weight Multiplier = 0.000 g Added seismic perunitarea = 0.0 psf
L ————

Design Summary l Concrete Stem Construction l
e I R e A S L A I T e ST T
Total Bearing Load = 1,135 !bs Thickness = 6.00 in Fy = 60,000 psi
...resultant ecc. = 3.09 in Wall Weight = 75.0 psf fc = 2,500 psi
Soil Pressure @ Toe - 853 psf OK Stem is FREE to rotate at top of footing
Soil Pressure @ Heel = 853 psf OK
Allowable = 2,000 psf Mmax Between

Soil Pressure Less Than Allowable @ Top Support Top & Base @ Base of Wall

ACI Factored @ Toe = 2,377 psf
ACI Factored % Heel = 0 pef S _ StemOK S SEmaE
. . Design Height Above Ftg = 2.00ft 0.85 ft 0.00 ft
Footing Shear @ Toe = 0.9 psi OK Rebar Size = # 4 # 4 # 4
Footing Shear @ Heel = 0.6 psi OK Rebar Spacing = 18.00 in 18.00 in 18.00 in
Allowable = 75.0 psi Rebar Placed at = Center Center Center
Reaction at Top = 33.7 Ibs Rebar Depth 'd" = 3.00in 3.00in 3.00in
Reaction at Bottom = 199.3 Ibs Design Data
Sliding Stability Ratio = 2.28 OK fo/FB + fa/Fa = 0.000 0.025 0.000
Sliding Calcs Mu....Actual = 0.0 ft-# 42.7 ft-# 0.0 ft-#
sk S A A ¥ e Mn*Phi.. Allowable = 17056 ft# 1,705.6 ft-# 1,705.6 ft-#
less 100% Friction Force= -  453.9 |bs Shear Force @ this height = 555 |bs 110.91bs
Added Force Req'd = 0.0lbs OK
....for 1.5 Stability = 0.0lbs OK Shear.....Actual = 1.54 psi 3.08 psi
Vertical component of active lateral soil pressure IS Shiegr....Aliogabio - 7500 psi 75.00psi
NOT considered in the calculation of soil bearing Other Acceptable Sizes & Spacings:
Toe: None Spec'd -or- Not req'd: Mu < phi*5*lambda*sqr(f'c)*Sm
Load Factors Heel:None Spec'd -or- Not req'd: Mu < phi*5*lambda*sqrt(fc)*Sm
Building Code IBC 2018,ACI Key: No key defined -or- No key defined
Dead Load 1.200 , 4:37 L
Live Load 1.600 y
Earth, H 1.600 \_/
Wind, W 1.000

Seismic, E 1.000
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Description....

RESTRAINED FOUNDATION WALL - 2'-0" WALL HEIGHT

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15
License : KW-06062345 ) 5
License To : Iron Rock Engineering, Inc.

Restrained Retaining Wall

Code: IBC 2018,ACI 318-14,TMS 402-16

Concrete Stem Rebar Area Details

Top Support Vertical Reinforcing
As (based on applied moment) : 0 in2/ft

4/3)*As: 0 in2/ft

200bd/fy : 200(12)(3)/60000 : 0.12 in2/ft
0.0012bh : 0.0012(12)(6) : 0.0864 in2/ft
Required Area : 0.0864 in2/ft
Provided Area : 0.1333 in2/ft
Maximum Area : 0.4064 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.115 in2
Min Stem T&S Reinf Area per ft of stem Height : 0.058 in2/ft
Horizontal Reinforcing Options :

One layer of : Two layers of :
#A@ 41.67 in #4@ 83.33in
#5@ 64.58 in #5@129.17 in
#6@ 91.67 in #56@183.33 in

Mmax Between Ends Vertical Reinforcing

As (based on applied moment) : 0.0035 in2/ft
(4/13) " As : 0.0047 in2/ft
200bd/fy : 200(12)(3)/60000 : 0.12 in2/ft

0.0012bh : 0.0012(12)(6) : 0.0864 in2/ft
Required Area : 0.0864 in2/ft
Provided Area : 0.1333 in2/ft
Maximum Area : 0.4064 in2/ft

Horizontal Reinforcing

Min Stem T&S Reinf Area 0.066 in2
Min Stem T&S Reinf Area per ft of stem Height : 0.058 in2/ft
Horizontal Reinforcing Options :

One layer of : Two layers of :
#4@ 41.67 in #4@ 83.33in
#5@ 64.58 in #5@129.17 in
#6@ 91.67 in #6@183.33 in

Base Support Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0 in2/it
(4/3)* As : 0 in2/ft Min Stem T&S Reinf Area 0.049 in2
200bd/fy : 200(12)(3)/60000 : 0.12 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.058 in2/ft
0.0012bh : 0.0012(12)(6) : 0.0864 in2/ft Horizontal Reinforcing Options :
====s==s====s One layer of : Two layers of :
Required Area : 0.0864 in2/ft #4@ 41.67 in #4@ 83.33in
Provided Area : 0.1333 in2/ft #5@ 64.58 in #5@129.17 in
Maximum Area : 0.4064 in2/ft #6@ 91.67 in #56@183.33 in
Footing Strengths & Dimensions I Footing Design Results I
Toe Width = 0.33 ft Toe Heel
Heel Width = 1.00 Factored Pressure = 2,377 0 psf
Total Footing Widtt = 1.33 Mu' : Upward = 118 19 ft-#
Footing Thickness = 12.00in Mu' : Downward = 13 56 ft-#
Key Width = 0.00 in Mu: Design = 104 36 ft-#
Key Depth = 0.00 in Actual 1-Way Shear = 0.91 0.64 psi
Key Distance from Toe = 0.00 ft Allow 1-Way Shear = 75.00 75.00 psi
fc = 2,500 psi Fy = 60,000 psi
Footing Concrete Density = 150.00 pcf Min footing T&S reinf Area 0.34 in2
Min. As % = 0.0018 Min footing T&S reinf Area per foot 0.26 in2 st
Cover@Top = 2.00in @ Btm.= 3.00in If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.261in #4@ 18.52 in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #5@ 40.74 in
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to set these five lines of information Job #: Dsgnr:  RMD Date: 8 AUG 2022

for your program. Description....
RESTRAINED FOUNDATION WALL - 2'-0" WALL HEIGHT

This Wall in File: y:\lunt - take havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15 . Y
License : K(V\)l-06062345 ' Restrained Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16

License To : Iron Rock Engineering, Inc.

Summary of Forces on Footing : Slab is NOT resisting sliding, stem is PINNED at footing I
= = = STT
Forces acting on footing for overturning, sliding, & soil pressure .
Lateral Distance Moment L Vertical Lateral Distance Moment
Overturning Moments... Ibs ft ft-# Resisting Moments... Ibs Ibs ft ft-#
Stem Shear @ Top of Footing = -69.3 1.00 -69.3 Surcharge Over Heel =
Heel Active Pressure = -130.0 0.47 -60.7 Adjacent Footing Load =
Sliding Force = 199.3 Axial Dead Load on Stem = 432.0 0.58 250.6
Overturning Moment = -130.0 Soil Over Toe = 18.2 0.17 3.0
. . - . Stem Weight = 150.0
Footing Overturning Stability Ratio 4.55 Surcharge Over Toe - 0.58 87.0
Net Moment Used For Soil Pressure Calculations 292.5 ft-# Soil Qver H:'ael = 110.0 1.08 118.8
Footing Weight = 199.5 0.67 132.7
Net Mom. at Stem/Ftg Interface = 292.5 ft-# ol Vertical F 113471
otal Vertical Force = ,134.7 Ibs
Allow. Mom. @ Stem/Ftg Interface = 1,066.0 ft-# Resisting Moment = 5020
Allow. Mom. Exceeds Applied Mom.? Yes
Therefore Uniform Soil Pressure = 853.1 psf

Vertical component of active lateral soil pressure IS NOT consideredin
the calculation of Sliding Resistance.



Use menu item Settings > Printing & Title Block Titte ENCLAVES LOT 20 RETAINING WALLS Page: 1
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
2'-0" MAX HT. RETAINING

This Wall in Fite: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R
RetainPro (c¢) 1987-2018, Build 11.18.06.15

License : KW-06062345 Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16
License To : Iron Rock Engineering, Inc.
Criteria I Soil Data I 7 m
e i
Retained Height = 200ft /é"ow Sloiltl?sagng Vet 20.(000-0 psf '
) S quivalent Fluid Pressure Metho
Wall helgh.t above sl = .00 Active Heel Pressure = 34.0 psfift
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in _ = i
Water height over heel = 0.0ft Pa§S|ve P.ressure - 240.0 psfift I
Soil Density, Heel = 110.00 pcf .
Soil Density, Toe = 110.00 pcf R
Footing||Soil Friction = 0.400
Soil height to ignore -
for passive pressure = 1200 in

Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load

R s e U s
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft

Surcharge Over Toe = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
T L] Swaoo o fmbfecos - oo

1al Loa led 10 otem i

= pp ﬁi-—-—il (Service Level) Base Above/Below Soil _
Ax!al Dead Load = 0.0 Ibs Wind on Exposed Stem - 28.4 psf at Back of Wall - 0.0ft
Axial Live Load : 0.0 lbs (Strength Level) Poisson's Ratio = 0.300

Axial Load Eccentricity 0.0in

Design Summary .I Stem Construction I 2nd Bottom
== Stem OK Stem OK
K
K

Wall Stability Ratios Design Height Above Ftg ft= 2.00 0.00
Overturning = 159 O Wall Material Above "Ht" = Masonry  Masonry
Sliding = 1.80 O Design Method = LRFD LRFD

Thickness = 6.00 8.00

Total Bearing Load = 1,149 lbs Rebar Size = # 4 # 4
...resultant ecc. = 8.79 in Rebar Spacing = 48.00 48.00
Soil Pressure @ Toe = 1,954 psf OK Dsseizanr g;atged N = Center Edge
Soil Pressure @ Heel = R 008 psf OK fb/FB + fa/Fa - 0.862 0.800

Allowable = ) sf .
Soil Pressure Less Than Allowablep Total Fprce @ Section _

ACI Factored @ Toe = 2,735 psf Servics Level &=
ACI Factored @ Heel - 0 psf Strength Level Ibs = 170.4 279.2
Footing Shear @ Toe = 7.9 psi OK Momeqt....ActuaI _

Footing Shear @ Heel = 4.0 psi OK Seiice|Laisi ftt=
- psl Strength Level fi#= 5112 924.5
Allowable = 75.0 psi ~

Sliding Calcs Moment.....Allowable ft-d#= 592.7 1,155.2
Lateral Sliding Force = 255.2 Ibs Shear.....Actual
less 0 % Passive Force = - 0.0 Ibs Service Level psi=
less 100% Friction Force = - 459.7 Ibs Strength Level psi= 25 3.1
Added Force Req'd = 0.0 lbs OK Shear..... Allowable pSl = 69.7 69.7

...for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2 = 67.50 91.50
Rebar Depth 'd' in= 2.75 5.25
Masonry Data
fm psi= 1,500 1,500
Fy psi= 60,000 60,000
. . . Solid Grouting = Yes Yes

Vertical component of active lateral soil pressure IS Modular Ratio 'n' = 21.48 21.48

NOT considered in the calculation of soil bearing Wall Weight psf= 63.0 84.0

Load Factors

Building Code IBC 2018,ACI Equiv. Solid Thick. in= 5.60 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight

Live Load 1.600 Masonry Design Method = LRFD

Earth, H 1.600 Concrete Data )

Wind, W 1.000 fc psi=

Seismic, E 1.000 Fy psi=



Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page: 2
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
2'-0" MAX HT. RETAINING

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R
RetainPro (c) 1987-2018, Build 11.18.06.15

License : KW-06062345 o Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14, TMS 402-16
License To : Iron Rock Engineering, Inc.
Footing Dimensions & Strengths i Footing Design Results !
[i=—————= =
Toe Width = 0.50 ft Toe Heel
Heel Width = 1.75 Factored Pressure = 2,735 0 psf
Total Footing Width = 2.25 Mu' : Upward = 293 0 ft-#
Footing Thickness = 12.00in Mu' : Downward = 51 341 ft-#
. B . Mu: Design = 242 341 ft-#
Eey ‘Shd"r]m = 8-88 in Actual 1-Way Shear = 7.86 4.01 psi
ey Dept = Quin Allow 1-Way Shear = 40.00 40.00 psi
Key Distance from Toe = 0.00ft Toe Reinforcing = None Spec'd
fc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = None Spec'd
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = _ 0.0018 Other Acceptable Sizes & Spacings

T 2.00 Btm= 3.00 in
Cover @ Top @ Btm : Toe: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm

Heel: Not req'd: Mu < phi*5*lambda*sqrt(fc)*Sm
Key: No key defined

Min footing T&S reinf Area 0.58 in2
Min footing T&S reinf Area per foot 0.26 in2 #t
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26in #4@ 18.52 in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
Summa:x of Overturnina & Resistinﬁ Forces & Moments l
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance  Moment
Item Ibs ft ft-# Ibs ft ft-#
Heel Active Pressure = 153.0 1.00 153.0 Soil Over Heel = 238.3 1.71 407.2

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = 102.2 6.00 613.4 * Axial Live Load on Stem =
= Soil Over Toe = 27.5 0.25 6.9

Surcharge Over Toe =
Stem Weight(s) = 546.0 0.78 423.5

Total 255.2 T.M. 766.4

o8 O.T.M Earth @ Stem Transitions=
= = Footing Weighi = 337.5 1.13 379.7

Resisting/Overturning Ratio = 1.59 Key Weight =

Vertical Loads used for Soil Pressure = 1,149.3 Ibs Vert. Component =
Total = 1,149.3 Ibs R.M.= 1,217.2

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.

Tilt I
Horizontal Deflection at Top of Wall due to settiement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.193 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe.
because the wall would then tend to rotate into the retained soil.




Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page : 1
to set these five lines of information Job#: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
2'-8" MAX HT. RETAINING

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R
RetainPro (c) 1987-2018, Build 11.18.06.15

License : KW-06062345 Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14, TMS 402-16
License To : Iron Rock Engineering, Inc.
Criteria | Soil Data o B =
= fast
Retained Height = 267 ft Allow Soil Bearing = 2,000.0 psf [
. . _ Equivalent Fluid Pressure Method A
Wall helgh.t above soil = 6.00ft Active Heel Pressure = 34.0 psfft %
Slope Behind Wall = 0.00 L
Height of Soil over Toe = 6.00in ) = %
Water height over heel = 0.0 Pa§5|ve P.ressure = 2400 psiftt
Soil Density, Heel = 110.00 pcf
Soil Density, Toe = 110.00 pcf
Footing||Soil Friction = 0.400
Soil height to ignore i
for passive pressure = 12.00 in i
Surcharge Loads l Lateral Load Applied to Stem I Adjacent Footing Load
A St e = =t o 5
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing fgad = 0.0lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge OverToe = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00 in
e oies i Cwew | fmergoos T o
Xial Loa led to stem i
) : By e . -—I (Service Leve) Base Above/Below Soil  _
Axial Dead Load = 0.0 lbs Wind on Exposed Stem - 28.4 psf at Back of Wall - 0.0ft
Axial Live Load = 0.0 lbs (Strength Level) ; , : =
Axial Load Eccentricity = 0.0in Poisson’s Ratio 0.300
Design Summary I Stem Construction I 2nd Bottom
== Stem OK Stem OK
Wall Stability Ratios Design Height Above Ftg ft= 2.67 0.00
Overturning = 1.73 OK Wall Material Above "Ht" = Masonry Masonry
Sliding = 1.69 OK Design Method = LRFD LRFD
Thickness = 6.00 8.00
Total Bearing Load = 1,396 |bs Rebar Size = # 4 # 4
...resultant ecc. = 8.97 in Rebar Spacing = 48.00 48.00
Soil Pressure @ Toe = 1,852 psf OK Dosion baty ot - Genier Edge
Soil Pressure @ Heel = ) Oog psf OK fb/FB + fa/Fa = 0.862 0.986
Allowable = : psf ;
Soil Pressure Less Than Allowable Tot;;:g:ie?e?ectlon Ibs =
ACIF T = 2,593 psf -
AGI Faciond (0 Mool = 0 pef Strength Level lbs= 1704 3643
Footing Shear @ Toe = 7.9 psi OK Momen_t....ActuaI _
Footing Shear @ Heel = 51 psi OK ServicTLayel =
9 - - psl Strength Level ftt#=  511.2  1,138.7
Allowable = 75.0 psi
- Moment..... Allowable ft#= 592.7 1,155.2
Sliding Calcs
Lateral Sliding Force = 331.2 Ibs Shear.....Actual .
less 0 % Passive Force = - 0.0 Ibs Service Level psi=
less 100% Friction Force = -  558.6 Ibs Strength Level psi= 25 4.0
Added Force Req'd = 0.0 Ibs OK Shear.....Allowable psi= 69.7 69.7
....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2= 67.50 91.50
Rebar Depth 'd' in= 2.75 5.25
Masonry Data
fm psi= 1,500 1,500
Fy psi= 60,000 60,000
. . . Solid Grouting = Yes Yes
Vertical component of active lateral soil pressure IS Modular Ratio 'n’ = 21.48 21.48
NOT considered in the calculation of soil bearing Wall Weight psf= 63.0 84.0
Load Factors . . ) .
Building Code IBC 2018,ACl Equiv. Solid Thick. in= 5.60 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight
Live Load 1.600 Masonry Design Method = LRFD
Earth, H 1.600 Concrete Data )
Wind, W 1.000 fe psi=

Seismic, E 1.000 Fy psi=



Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page: 2
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
2'-8" MAX HT. RETAINING

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15 . _—
License - K(V\)I-06062345 ! Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14, TMS 402-16

License To : Iron Rock Engineering, Inc.

Footing Dimensions & Strengths I Footing Design Results l
f————

Toe Width = 0.50 ft Toe Heel

Heel Width = 2.00 Factored Pressure = 2,593 0 psf

Total Footing Width = 2.50 Mu' : Upward = 288 11 ft-#

Footing Thickness o 12.00 in Mu' : Downward = 51 592 ft-#

] _ . Mu: Design = 237 580 ft-#

Eey ‘é"'dt: = 8-88 in Actual 1-Way Shear = 7.90 5.08 psi
ey Dept = L0in Allow 1-Way Shear = 40.00 40.00 psi

Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd

fc = 2,500 psi Fy = 60,000 psi Heel Rginforc;ing = None Spec'd

Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd

Min. As % = _ 00018 Other Acceptable Sizes & Spacings

C T 2. Btm~= 3.00 i
over @ Top 00 @Btm n Toe: Not req'd: Mu < phi*5*lambda*sqrt(fc)*Sm

Heel: Not req'd: Mu < phi*5*lambda*sqrt(fc)*Sm
Key: No key defined

Min footing T&S reinf Area 0.65 in2
Min footing T&S reinf Area per foot 0.26 in2 #t
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26in #4@ 18.52 in
#5@ 14.35 in #56@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... ....RESISTING.....
Force Distance Moment Force Distance Moment
ltem lbs ft ft-# Ibs ft ft-#
Heel Active Pressure = 229.0 1.22 280.1 Soil Over Heel = 391.6 1.83 717.9

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = 102.2 6.67 681.9 * Axial Live Load on Stem =
= Soil Over Toe = 275 0.25 6.9

Surcharge Over Toe =
Stem Weight(s) = 602.3 0.78 470.4

331.2 .T.M. 962.0

Total © Earth @ Stem Transitions=
= = Footing Weighl = 375.0 1.25 468.8

Resisting/Overturning Ratio = 1.73 Key Weight =

Vertical Loads used for Soil Pressure = 1,396.4 lbs Vert. Component =
Total = 1,396.4 bs R.M.= 1,664.0

* Axial live load NOT included in total displayed, or used for overturning

resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.

Tilt I
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.178 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe
because the wall would then tend to rotate into the retained soil.




Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page : 1
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
3'4" MAX HT. RETAINING

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R
RetainPro (c) 1987-2018, Build 11.18.06.15

License : KW-06062345 Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14, TMS 402-16
License To : Iron Rock Engineering, Inc.
Criteria I Soil Data l F
— Al
Retained Height = 3.33 ft Allow Soil Bearing = 2,000.0 psf |
A . _ Equivalent Fluid Pressure Method
Wall height above soil = 6.00 ft Active Heel Pressure = 34.0 psfift
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00 in ] =
Water height over heel = 0.01t Pa§5|ve P.ressure = 2400psfit
Soil Density, Heel = 110.00 pcf
Soil Density, Toe = 110.00 pcf
Footing||Soil Friction = 0.400
Soil height to ignore =
for passive pressure = 1200 in _J
Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load
— = = =
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft ﬁijacent Eooting Load = 0.0lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Us-ed for Sliding & O-verturnlng Load Type = Wind (W) Wall_to Ftg CL Dist = ' 0.00 ft
Axial Load Applied to Stem B (Service Level) Footing Type . Line Load
P e Base Above/Below Soil  _
Axial Dead Load = 0.0 lbs Wind on Exposed Stem - 28.4 psf at Back of Wall = 0.0ft
Axial Live Load = 0.0 lbs (Strength Level) ; ) ; -
Axial Load Eccentricity = 0.0in Poisson's Ratio 0.300
Design Summa Stem Construction 2nd Bottom
—g o J A Stem OK Stem OK
Wali Stabjlity Ratios Design Height Above Ftg i = 3.33 0.00
0‘_’?““""'”9 = 1.75 OK Wall Material Above "Ht" = Masonry  Masonry
Sliding = 1.55 OK Design Method = LRFD LRFD
Thickness = 6.00 8.00
Total Bearing Load = 1,636 !bs Rebar Size = # 4 # 4
...resultant ecc. = 9.38 in Rebar Spacing = 48.00 32.00
Soil Pressure @ Toe = 1,972 psf OK Do a2 = (Center  Edge
Soil Pressure @ Heel = 0 psf OK fb/FB + fa/Fa = 0.862 0.825
Allowable = 2,000 psf ;
Soil Pressure Less Than Allowable Totsa;:;:::ESeISectlon lbs =
ACI Factored @ Toe = 2,761 psf B
ACI Factored @ Heel - 0 psf " Strentgth“t.etvelI Ibs = 170.4 472.0
. _ . oment....Actua
Eoo:!ng g:ea:g -II-IZZI - gz psl 8& Service Level ftft =
ooting shea = Apst Strength Level k= 5112 14134
Allowable = 75.0 psi
- Moment.....Allowable ft-#= 592.7 1,713.3
Sliding Calcs
Lateral Sliding Force = 421.0 Ibs Shear.....Actual ‘
less 0 % Passive Force = - 0.0 Ibs Service Level psi=
less 100% Friction Force = -  654.6 Ibs Strength Level psi= 25 5.2
Added Force Req'd = 0.0 Ibs OK Shear..... Allowable pSl = 69.7 69.7
....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2 = 67.50 91.50
Rebar Depth 'd' in= 2.75 5.25
Masonry Data
fm psi= 1,500 1,500
Fy psi= 60,000 60,000
. . . Solid Grouting = Yes Yes
Vertical component of active lateral soil pressure IS Modular Ratio 'n' = 21.48 21.48
NOT considered in the calculation of soil bearing Wall Weight psf= 63.0 84.0
Load Factors . . . .
Building Code IBC 2018,ACI Equiv. Solid Thick. in= 5.60 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight
Live Load 1.600 Masonry Design Method = LRFD
Earth, H 1.600 Concrete Data )
Wind, W 1.000 fc psi=
Seismic, E 1.000 Fy psi= 2



Use menu item Settings > Printing & Title Block Titte ENCLAVES LOT 20 RETAINING WALLS Page: 2
to set these five lines of information Job #: Dsgnr:  RMD Date: 8 AUG 2022

for your program. Description....
3'-4" MAX HT. RETAINING

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structurai\calculations\enclaves rw_calcs.R

RetainP 1987-2018, Build 11.18.06.15 . ..
Doanee + KN-06062345 Cantilevered Retaining Wall Code: IBC 2018,AC| 318-14,TMS 402-16

License To : Iron Rock Engineering, Inc.

Footing Dimensions & Strengths I ' Footing Design Results I

Toe Width = 0.50 ft Toe Heel

Heel Width = 217 Factored Pressure = 2,761 0 psf

Total Footing Width = 2.67 Mu' ; Upward = 31 33 ft-#

Footing Thickness = 12.00 in Mu' : Downward = 51 855 ft-#

. _ . Mu: Design = 259 822 ft-#

Eey ‘I’D"'di*r‘l = 8-88 in Actual 1-Way Shear = 8.66 6.08 psi
ey vep - 2Uin Allow 1-Way Shear =  40.00 40.00 psi

Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd

fc = 2,500 psi Fy = 60,000 psi Heel Re_:inforging = None Spec'd

Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd

Min. As % = _ 00018 Other Acceptable Sizes & Spacings

T 2.00 Btm= 3.00i
Cover @ Top @Bim n Toe: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm

Heel: Not reg'd: Mu < phi*5*lambda*sqrt(fic)*Sm
Key: No key defined

Min footing T&S reinf Area 0.69 in2

Min footing T&S reinf Area per foot 0.26 in2 #t

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26 in #4@ 18.52 in
#5@ 14.35 in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in

Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... .....RESISTING.....

Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
Heel Active Pressure = 318.7 1.44 460.0 Soil Over Heel = 550.7 1.92 1,056.4

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = 102.2 7.33 749.4 * Axial Live Load on Stem =
= Soil Over Toe = 275 0.25 6.9

Surcharge Over Toe =
Stem Weight(s) = 657.7 0.79 516.6

Total 421.0 T.M. 1,209.5 ”

° o.M Earth @ Stem Transitions =
= = Footing Weight = 400.5 1.34 534.7

Resisting/Overturning Ratio = 1.75 Key Weight =

Vertical Loads used for Soil Pressure = 1,636.4 Ibs Vert. Component =
Total = 1,636.4 Ibs R.M.= 2,114.5

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure 1S NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.

Tilt I
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.191 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe
because the wall would then tend to rotate into the retained soil.




Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page : 1
to set these five lines of information Job # Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
4'-0" MAX HT. RETAINING

This Wall in File: y:\unt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R
RetainPro (c) 1987-2018, Build 11.18.06.15

License : KW-06062345 o Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14, TMS 402-16
License To : Iron Rock Engineering, Inc.
Criteria ] Soil Data i B 1
L — —=—— 1
Retained Height = 4.00 ft Allow Soil Bearing = 2,000.0 psf
. P Equivalent Fluid Pressure Method
Wall helgh-t above soil = 6.001t Active Heel Pressure = 34.0 psf/ft
Slope Behind Wall = 0.00 ;
Height of Soil over Toe = 6.00 in . = |
Water height over heel = 0.0ft Pa§3|ve P'ressure = 2400 psf/it
Soil Density, Heel = 110.00 pcf
Soil Density, Toe = 110.00 pcf
Footing||Soil Friction = 0.400
Soil height to ignore
for passive pressure = 12.00 in
Surcharge Loads l Lateral Load Applied to Stem I Adjacent Footing Load
b = = =
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft P':ijacent Eooting Lload = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge O_vgzr Toe = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00 in
Us.ed for Sliding & O.verturnlng Load Type = Wind W) Wall to Ftg CL Dist = ~0.00ft
Axial Load Applied to Stem I (Service Level) Footing Type Line Load
= e Base Above/Below Soil  _
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem - 28.4 psf at Back of Wall - 0.0
Axial Live Load = 0.0 Ibs (Strength Level) i . ; =
Axial Load Eccentricity = 0.0in Poisson’s Ratio 0.300
Design Summary | Stem Construction I 2nd Bottom
I—— " " . Stem OK Stem OK
Wall Stability Ratios Design Height Above Ftg ft= 4.00 0.00
0Y§ﬂUfnln9 = 1.92 OK Wall Material Above "Ht" = Masonry Masonry
Sliding = 1.52 OK Design Method =  LRFD LRFD
Thickness = 6.00 8.00
Total Bearing Load = 1,998 Ibs Rebar Size = # 4 # 4
...resultant ecc. = 9.59 in Rebar Spacing = 48.00 24.00
Soil Pressure @ Toe = 1,802 psf OK DeRse}Zir DPIaat:ed at = Center Edge
Soil Pressure @ Heel = 0 psf OK fo/FB + falFa = 0.862 0.785
Allowable = 2,000 psf ;
Soil Pressure Less Than Allowable Totsal Fprci e lSectlon Ibs =
ACl Factored @ Toe = 2,662 psf ervice Leve $=
ACI Factored @ Heel = 0 psf " Strength Level Ibs = 170.4 605.6
Footing Shear @ Toe = 8.7 psi OK °g' en‘t...fctulal f =
Footing Shear @ Heel = 6.2 psi OK ervice Leve B
_ ’ . Strength Level ft-#= 511.2 1,7731
Allowable = 75.0 psi iy Allowab frst = g2 22
Sliding Calcs oment..... owable = 592.7 ,258.3
Lateral Sliding Force = 527.2 Ibs Shear.... Actual '
less 0 % Passive Force = - 0.0 lbs Service Level psi =
less 100% Friction Force = - 799.3 bs Strength Level psi= 25 6.6
Added Force Req'd = 0.0 Ibs OK Shear.....Allowable psi= 69.7 69.7
....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2= 67.50 91.50
Rebar Depth 'd’ in= 275 5.25
Masonry Data
fm psi= 1,500 1,500
Fy psi= 60,000 60,000
. . . Solid Grouting = Yes Yes
Vertical component of active lateral soil pressure IS Modular Ratio 'n’ = 21.48 21.48
NOT considered in the calculation of soil bearing Wall Weight psf= 63.0 84.0
Load Factors . R )
Building Code IBC 2018,ACI Equiv. Solid Thick. in= 5.60 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight
Live Load 1.600 Masonry Design Method = LRFD
Earth, H 1.600 Concrete Data )
Wind, W 1.000 f;_c psi=
Seismic, E 1.000 y psi= th



Use menu item Settings > Printing & Tit
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Title
Job #:
Description....

ENCLAVES LOT 20 RETAINING WALLS
Dsgnr:

4'-0" MAX HT. RETAINING

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

Page: 2

RMD Date: 8 AUG 2022

RetainPro (c) 1987-2018, Build 11.18.06.15
License : KW-06062345 . i
License To : Iron Rock Engineering, Inc.

Cantilevered Retaining Wall

Code: IBC 2018,ACI 318-14,TMS 402-16

i i i & St th I
Footing Dimensions rengths

ft

in
in
in
ft

psi
pcf

Toe Width = 0.50
Heel Width = 2.50
Total Footing Width = 3.00
Footing Thickness = 12.00
Key Width = 0.00
Key Depth = 0.00
Key Distance from Toe = 0.00
fc = 2,500 psi Fy = 60,000
Footing Concrete Density = 150.00
Min. As % = 0.0018
Cover @ Top 2.00 @ Btm= 3.00 in

Footing Design Results I

Toe Heel

Factored Pressure = 2,662 0 psf
Mu' : Upward = 306 172 ft#
Mu' : Downward = 51 1,406 ft-#
Mu: Design = 255 1,234 ft-#
Actual 1-Way Shear = 8.66 6.20 psi
Allow 1-Way Shear = 40.00 40.00 psi
Toe Reinforcing = None Spec'd

Heel Reinforcing = None Spec'd

Key Reinforcing = None Spec'd

Other Acceptable Sizes & Spacings

Toe: Not req'd: Mu < phi*5*lambda*sqrt(fc)*Sm
Heel: Not req'd: Mu < phi*5*lambda*sqgrt(fc)*Sm

Key: No key defined

Min footing T&S reinf Area 0.78 in2
Min footing T&S reinf Area per foot 0.26 in2 #t
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26in #4@ 18.52 in
#5@ 14.351in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... .-...RESISTING.....
Force Distance Moment Force Distance Moment
Item lbs ft ft-# Ibs ft ft-#
Heel Active Pressure = 425.0 1.67 708.3 Soil Over Heel = 806.7 2.08 1,680.6
Surcharge over Heel = Sloped Soil Over Heel =
Surcharge Over Toe = Surcharge Over Heel =
Adjacent Footing Load = Adjacent Footing Load =
Added Lateral Load = Axial Dead Load on Stem =
Load @ Stem Above Soil = 102.2 8.00 817.9 * Axial Live Load on Stem =
= Soil Over Toe = 27.5 0.25 6.9
Surcharge Over Toe =
Stem Weight(s) = 714.0 0.79 563.5
Total sef2 = 0.1, 1526.3 Earth @ Stem Transitions=
= Footing Weight = 450.0 1.50 675.0
Resisting/Overturning Ratio = 1.92 Key Weight =
Vertical Loads used for Soil Pressure = 1,998.2 Ibs Vert. Component =
Total = 1,998.2 Ibs R.M.= 2,925.9

* Axial live load NOT included in total displayed, or used for overturning

resistance, but

Vertical component of active lateral soil pressure IS NOT considered in

the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.

Tilt

Horizontal Deflection at Top of Wall due to settlement of soil

(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus

Horizontal Defl @ Top of Wall (approximate only)

250.0 pci

0.176 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe.

because the wall would then tend to rotate into the retained soil.

is included for soil pressure calculation.



Use menu item Settings > Printing & Title Block Titte ENCLAVES LOT 20 RETAINING WALLS Page: 1
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
4'-8" MAX HT. RETAINING

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rnw_calcs.R
"RetainPro (c) 1987-2018, Build 11.18.06.15

License : KW-06062345 Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16
License To : Iron Rock Engineering, Inc.
Criteria J Soil Data i M ]
= —== |
Retained Height = 487 2"0‘_" S|°"t|3|§|a,r(ijng Vieth 2&000-0 psf
) — quivalent Fluid Pressure Metho [l
Wall helgh.t above soil 6.00t Active Heel Pressure = 34.0 psfit |
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in . = l
Water height over heel = 0.0t Passive Pressure = 2400 psiit [
Soil Density, Heel = 110.00 pcf :
Soil Density, Toe = 110.00 pcf |/
Footing||Soil Friction = 0.400 \
Soil height to ignore i_i/{
for passive pressure = 12.00 in |
Surcharge Loads I Lateral Load Applied to Stem l Adjacent Footing Load
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft /ﬁj;pe#ooting Load = 0.01lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge OverToe = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturning Load Type = Wind (W) Wall to Ftg CL Dist = 0.00
Axial Load Applied to Stem i (Service Level) g‘;zg"gbgﬁaelow S Line Load
Axia! Dead Load = 0.0lbs Wind on Exposed Stem — 28.4 psf at Back of Wall 0.0ft
Axial Live Load = 0.0 Ibs (Strength Level i ' i =
Axial Load Eccentricity = 0.0in ) ) Feisson'sikatio - 0.300

Design Summary | Stem Construction I 2nd Bottom
Stem OK Stem OK
ft

Wall Stability Ratios Design Height Above Ftg = 4,67 0.00
O\{gnurnlng = 215 OK Wall Material Above "Ht' = Masonry Masonry
Sliding = 1.52 OK Design Method = LRFD LRFD

Thickness = 6.00 8.00

Total Bearing Load = 2,462 Ibs Rebar Size = # 4 # 4
...resultant ecc. = 9.70 in Rebar Spacing = 48.00 24.00
Soil Pressue @ Toe = 1,830 psf OK DE;%":{ (ol = Center  Edge
Soil Pressure @ Heel = ) Oog psf OK fo/FB + fa/Fa - 0.862 0.988

Allowable = ) psf :
Soil Pressure Less Than Allowable Tog;;;;cise?ecuon Ibs =

ACI Factored @ Toe = 2,563 psf B
ACI Factored @ Heel = 0 pSf " StrengthA_eveI lbs = 170.4 763.6
Footing Shear @ Toe = 8.6 psi OK oment...Adtual e
Footing Shear @ Heel = 5.7 psi OK Strength Level = 5112 22304

Allowable = 75.0 psi M t Allowabl fsh = 592 -

Sliding Calcs oment..... owable = 7 ,258.3
Lateral Sliding Force = 648.8 Ibs Shear.....Actual .
less 0 % Passive Force = - 0.0 Ibs Service Level psi=
less 100% Friction Force = -  984.7 Ibs Strength Level psi= 2.5 8.3
Added Force Req'd = 0.0 Ibs OK Shear.....Allowable psi= 69.7 69.7

....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2= 67.50 91.50
Rebar Depth 'd' in= 2.75 5.25
Masonry Data
fm psi= 1,500 1,500
Fy psi= 60,000 60,000
. . . Solid Grouting = Yes Yes

Vertical component of active lateral soil pressure 1S Modular Ratio 'n' = 21.48 21.48

NOT considered in the calculation of soil bearing Wall Weight psf= 63.0 84.0

Load Factors . . . .

Building Code IBC 2018,ACI Equiv. Solid Thick. in= 5.60 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight

Live Load 1.600 Masonry Design Method = LRFD

Earth, H 1.600 Concrete Data )

Wind, W 1.000 fc psi=

Seismic, E 1.000 Fy psi=



Use menu item Settings > Printing & Title Block Titte ENCLAVES LOT 20 RETAINING WALLS Page: 2
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
4'-8" MAX HT. RETAINING

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15 N « .
Hloonme D KW-0806345 Cantilevered Retaining Wall Code: IBC 2018,AC| 318-14, TMS 402-16

License To : Iron Rock Engineeringi Inc.

Footing Dimensions & Strengths I Footing Design Results l

=

Toe Width = 0.50 t Toe Heel

Heel Width . = 2.91 Factored Pressure = 2,563 0 psf

Total Footing Width = 341 Mu' : Upward = 300 561 ft-#

Footing Thickness = 12.00 in Mu' : Downward = 51 2,302 ft-#

] _ . Mu: Design = 249 1,741 ft-#

&ey ‘l’)v'dtt?] c 888 in Actual 1-Way Shear = 8.57 5.68 psi
ey Lep = Ouin Allow 1-Way Shear = 40.00 40.00 psi

Key Distance from Toe = 0.00 ft Toe Reinforcing = None Specd

fc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = None Spec'd

Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd

Min. As % = 00018 Other Acceptable Sizes & Spacings

C T 2. Btm= 3.00 in
over @ Top 00 e ! Toe: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm

Heel: Not req'd: Mu < phi*5*lambda*sqrt(fc)*Sm
Key: No key defined

Min footing T&S reinf Area 0.88 in2
Min footing T&S reinf Area per foot 0.26 in2 ft
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26in #4@ 18.52 in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance = Moment
Item Ibs ft ft-# Ibs ft ft-#
Heel Active Pressure = 546.5 1.89 1,032.9 Soil Over Heel = 1,152.4 2.29 2,637.1

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem=

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

n

Load @ Stem Above Soil = 102.2 8.67 886.4 * Axial Live Load on Stem =
= Soil Over Toe = 27.5 0.25 6.9

Surcharge Over Toe =
Stem Weight(s) = 770.3 0.79 610.4

648.8 .T.M. 1,919.4 .

Total oT.M Earth @ Stem Transitions=
= = Footing Weight = 511.5 1.71 872.1

Resisting/Overturning Ratio = 2.15 Key Weight =

Vertical Loads used for Soil Pressure = 2,461.7 lbs Vert. Component =
Total = 2,461.7 lbs R.M.= 4,126.5

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.

Tilt |
=== "=
Horizontal Deflection at Top of Wall due to settlement of soil

(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.159 in

The above calculation is not valid if the hee! soil bearing pressure exceeds that of the toe.
because the wall would then tend to rotate info the retained sail.




Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page: 1
to set these five lines of information Job #: Dsgnr:  RMD Date: 8 AUG 2022

for your program. Description....
5-4" MAX HT. RETAINING

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R
RetainPro (c) 1987-2018, Build 11.18.06.15

License : KW-06062345 o Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14, TMS 402-16
License To : iron Rock Engineering, Inc.
Criteria Soil Data g
Retained Height = 5.33 ft Allow Soil Bearing = 2,000.0 psf i
. S Equivalent Fluid Pressure Method
Wall helgh.t above soil = 6.00 Active Heel Pressure = 34.0 psifit
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00 in ) =
Water height over heel = 0.0t Pa§51ve P.ressure - 240.0 psfift
Soil Density, Heel = 110.00 pcf
Soil Density, Toe = 110.00 pcf
Footing||Soil Friction = 0.400 i
Soil height to ignore "
for passive pressure = 12.00 in 1 |
Surcharge Loads l Lateral Load Applied to Stem l Adjacent Footing Load
= S E— e e T e S T
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #fit Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturning Load Type = Wind (W) Wall to Ftg CL Dist = 0.00 ft
Axial Load Applied tO Stem I (Service Level) FOOting Type Line Load
= Base Above/Below Soil  _
Axial Dead Load = 0.0 lbs Wind on Exposed Stem _ 28.4 psf at Back of Wall - 0.0
Axial Live Load = 0.0 bs (Strength Level) ; ' : _
Axial Load Eccentricity = 0.0in ) Poisson’s Ratio = 0300

Design Summary l Stem Construction I 2nd Bottom
= ——— Stem OK Stem OK

Wall Stability Ratios Design Height Above Ftg ft= 5.33 0.00
Overturning = 2.37 OK Wall Material Above "Ht" = Masonry Masonry
Sliding o 1.53 OK Design Method =  LRFD LRFD

Thickness = 6.00 8.00

Total Bearing Load = 2,989 lbs Rebar Size = # 4 # 4
...resultant ecc. = 9.84 in Rebar Spacing = 48.00 16.00
Soil Pressure @ Toe = 1,820 psf OK Dg;zir gﬁ:ed il = (Genter Edge
Soil Pressure @ Heel = 0 psf OK fb/FB + falFa = 0.862 0.844

Allowable = 2,000 psf i
Soil Pressure Less Than AIIowabIep Total Ff.)rce @ Section _

ACIFactored @ Toe = 2,548 psf Senvice kevs| los =
ACI Factored @ Heel = 0 pSf Strength Level lbs = 170.4 943.1
Footing Shear @ Toe = 8.7 psi OK Momen}t....Actual _

Footing Shear @ Heel = 5.1 psi OK Service Level ft =
_ ' . Strength Level ft-# = 511.2 2,792.3
Allowable = 75.0 psi

Sliding Calcs Moment.....Allowable ft-# = 592.7 3,309.4
Lateral Sliding Force = 783.4 Ibs Shear.....Actual
less 0 % Passive Force = - 0.0 lbs Service Level psi=
less 100% Friction Force = - 1,195.7 Ibs Strength Level psi= 25 10.3
Added Force Req'd e 0.0 Ibs OK Shear.....Allowable psi= 69.7 69.7

....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2 = 67.50 91.50
Rebar Depth 'd’ in= 2.75 5.25
Masonry Data
fm psi= 1,500 1,500
Fy psi= 60,000 60,000
. . . Solid Grouting = Yes Yes

Vertical component of active lateral soil pressure IS Modular Ratio 'n' = 21.48 21.48

NOT considered in the calculation of soil bearing Wall Weight psf= 63.0 84.0

Load Factors

Building Code IBC 2018,ACI Equiv. Solid Thick. in= 5.60 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight

Live Load 1.600 Masonry Design Method = LRFD

Earth, H 1.600 Concrete Data )

Wind, W 1.000 fe psi=

Seismic, E 1.000 Fy psi=



Use menu item Settings > Printing & Title Block Titte ENCLAVES LOT 20 RETAINING WALLS Page: 2
to set these five lines of information Job#: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
5'4" MAX HT. RETAINING

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R
RetainPro (c) 1987-2018, Build 11.18.06.15

License ;: KW-06062345 ] Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14, TMS 402-16
License To : Iron Rock Engineering, Inc.
Footing Dimensions & Strengths I Footing Design Results '
— o
Toe Width = 0.50 t Toe Heel
Heel Width = 3.33 Factored Pressure = 2,548 0 psf
Total Footing Width = 3.83 Mu' : Upward = 302 1,229 ft-#
Footing Thickness = 12.00 in Mu' : Downward = 51 3,526 ft-#
i _ _ Mu: Design = 251 2,297 fi-#
Key \é)VIdtt?m = 0-001n Actual 1-Way Shear = 8.69 5.11 psi
ey bep = Y in Allow 1-Way Shear = 40.00 40.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd
fc = 2,500 psi Fy = 60,000 psi Heel Rginforging = None Spec'd
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 00018 Other Acceptable Sizes & Spacings

To 2.00 Btm~= 3.00 i
Cover @ Top @Btm n Toe: Not req'd: Mu < phi*5*lambda*sgrt(fc)*Sm

Heel: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm
Key: No key defined

Min footing T&S reinf Area 0.99 in2
Min footing T&S reinf Area per foot 0.26 in2 fft
If one layer of horizontal bars: If two layers of harizontal bars:
#4@ 9.26 in #4@ 18.52 in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance  Moment
Item Ibs ft ft-# Ibs ft ft-#
Heel Active Pressure = 681.2 2.11 1,437.3 Soil Over Heel = 1,561.5 2.50 3,901.2

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = 102.2 9.33 953.9 * Axial Live Load on Stem =
= Soil Over Toe = 275 0.25 6.9

Surcharge Over Toe =
Stem Weight(s) = 825.7 0.80 656.6

Total 783.4 .T.M. 2,391.2 .

© o Earth @ Stem Transitions =
= = Footing Weight = 574.5 1.92 1,100.2

Resisting/Overturning Ratio = 237 Key Weight =

Vertical Loads used for Soil Pressure = 2,989.2 Ibs Vert. Component =
Total = 2,989.2 Ibs R.M.= 5,664.8

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure 1S NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.

Tilt
L _

Horizontal Deflection at Top of Wall due to settlement of soil

(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.150 in

The above calculation is not valid if the heel soil bearina pressure exceeds that of the toe
because the wall would then tend to rotate into the retained soil.




Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page: 1
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
6'-0" MAX HT. RETAINING

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structuralicalculations\enclaves rw_calcs.R
RetainPro (c) 1987-2018, Build 11.18.06.15

License : KW-06062345 i Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16
License To : Iron Rock Engineering, Inc.
Criteria J Soil Data [ ' 1
== = %
Retained Height = 6.00 ft Allow Soil Bearing = 2,000.0 psf
. T Equivalent Fluid Pressure Method 4
Wall helgh.t above soil = 6.00 Active Heel Pressure = 34.0 psffft 4
Slope Behind Wall = 0.00 f
Height of Soil over Toe = 6.001in .. = |
Water height over heel = 0.0t Passive Pressure = 2400 psfm 1
Soil Density, Heel = 110.00 pcf |
Soil Density, Toe = 110.00 pcf '
Footing||Soil Friction = 0.400 ‘

Soil height to ignore et
for passive pressure 12.00 in =L

Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load
= Pr = s e

Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft

Surcharge var Toe = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturning Load Type = Wind (W) Wall to Ftg CL Dist = 0.00 ft

Axial Load Applied to Stem i Footing Type Line Load
# (Service Level) Base Above/Below Soil -

Axial Dead Load = 0.0 Ibs Wind on Exposed Stem _ 28.4 psf at Back of Wall 0.0ft
Axial Live Load = 0.0 Ibs (Strength Level) ; ! ; =
Axial Load Eccentricity = 0.0in Poisson’s Ratio = 0360

' Design Summary I Stem Construction l 2nd Bottom
- Stem OK Stem OK

Wall Stability Ratios Design Height Above Ftg ft= 6.00 0.00
Overturning = 2.46 OK Wall Material Above "Ht" = Masonry Masonry
Sliding = 1.50 OK Design Method =  LRFD LRFD

Thickness = 6.00 8.00

Total Bearing Load = 3,517 lbs Rebar Size = # 4 # 4
...resultant ecc. = 10.22 in Rebar Spacing = 48.00 8.00
Soil Pressure @ Toe = 1,901 psf OK DeRseiZ?: DPIaat:e dat - entst Edge
Soil Pressure @ Heel = 0 psf OK fb/FB + fa/Fa - 0.862 0.568

Allowable iy 2,000 psf Total Force @ Section
Soit Pressure Less Than Allowable ) _

ACIFactored @ Toe = 2,662 psf Service Level lbs =
ACI Factored @ Heel = 0 psf Strength Level Ibs = 170.4 1,149.6
Footing Shear @ Toe = 9.2 psi OK Momeqt....ActuaI _

Footing Shear @ Heel = 5.4 psi OK SErvice Leve! b
_ 4 psl Strength Level ft-#= 511.2 3,492.0
Allowable = 75.0 psi B

Sliding Calcs Moment.....Allowable ft-# = 592.7 6,150.0
Lateral Sliding Force = 935.2 Ibs Shear.....Actual
less 0 % Passive Force = - 0.0 Ibs Service Level psi=
less 100% Friction Force = - 1,406.9 Ibs Strength Level psi= 25 12.6
Added Force Req'd = 0.0 Ibs OK Shear.....Allowable psi= 69.7 69.7

....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2 = 67.50 91.50
Rebar Depth 'd' in= 2.75 5.25
Masonry Data
fm psi= 1,500 1,500
Fy psi= 60,000 60,000
. . Solid Grouting = Yes Yes

Vertical component of active lateral son_pressgre ] Modular Ratio 'n’ = 21.48 21.48

NOT considered in the calculation of soil bearing Wall Weight psf= 63.0 84.0

Load Factors

Building Code IBC 2018,AC} Equiv. Solid Thick. in= 5.60 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight

Live Load 1.600 Masonry Design Method = LRFD

Earth, H 1.600 Concrete Data )

Wind, W 1.000 fc psi=

Seismic, E 1.000 Fy psi=



Use menu item Settings > Printing & Title Block Tite ENCLAVES LOT 20 RETAINING WALLS Page: 2
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
6'-0" MAX HT. RETAINING

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainP| 1987-2018, Build 11.18.06.15 N -
08062345 Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16

License To : Iron Rock Engineering, Inc.

Footing Dimensions & Strengths | Footing Design Results I
|————— ————————m

Toe Width = 0.50 ft Toe Heel
Heel Width = 3.67 Factored Pressure 2,662 0 psf
Total Footing Width = 417 Mu' : Upward 318 1,949 ft-#

Footing Thickness = 12.00 in Mu' : Downward 51 4,870 ft-#
] _ ) Mu: Design 266 2,921 ft-#
ﬁey ‘év'di'r‘l = g-gg in Actual 1-Way Shear = 9.22 5.36 psi
ey Jep - A4 in Allow 1-Way Shear =  40.00  75.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd
fc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = #5@14.35in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 00018 Other Acceptable Sizes & Spacings

C T 2. Btm= 3.00i
over @ Top 00 e " Toe: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm

Heel: #4@ 9.26 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.78 in, #8@ 36.57 in, #9@ 46
Key: No key defined

Min footing T&S reinf Area 1.08 in2
Min footing T&S reinf Area per foot 026 in2 #t
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26 in #4@ 18.52 in
#5@ 14.35in #5@ 28.70in
#6@ 20.37 in #6@ 40.74 in
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance  Moment
Item los ft ft-# Ibs ft ft-#
Heel Active Pressure = 833.0 2.33 1,043.7 Soil Over Heel = 1,082.2 2.67 5,289.2

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem=

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = 102.2 10.00 1,022.4 * Axial Live Load on Stem =
= Soil Over Toe = 27.5 0.25 6.9

Surcharge Over Toe =
Stem Weight(s) = 882.0 0.80 703.5

935.2 T.M. 2,966.1 .

Total O.T.M Earth @ Stem Transitions =
= = Footing Weighl = 625.5 2.09 1,304.2

Resisting/Overturning Ratio = 2.46 Key Weight =

Vertical Loads used for Soil Pressure = 3,517.2 lbs Vert. Component =
Total = 3,617.2 Ibs RM.= 7,303.7

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in

the calculation of Overturning Resistance.

Tilt i
Horizontal Deflection at Top of Wall due to settiement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontai Defl @ Top of Wall (approximate only) 0.152 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe.
because the wall would then tend to rotate into the retained soil.




Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page: 1
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
6'-8" MAX HT. RETAINING

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

TR_ta' P 1987-2018, Build 11.18.06.15 . . =
e 08061345 Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16

License To : Iron Rock Engineering. Inc.

Criteria | Soil Data
f—=————

Retained Height = 6.67 ft Allow Soil Bearing = 2,000.0 psf
- I Equivalent Fluid Pressure Method
Wall height above soil = 6.001 Active Heel Pressure = 34.0 psf/t
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in . = =
Water height over heel = 0.0ft Passive Pressure = 240.0 psfit
Soil Density, Heel = 110.00 pcf
Soil Density, Toe = 110.00 pcf
Footing}|Soil Friction = 0.400
Soil height to ignore L
for passive pressure = 12.00 in et

Surcharge andi— ' Lateral Load Applied to Stem l Adjacent Footing Load

Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Us-ed for Sliding & O.verturnlng Load Type = Wind (W) Walllto Fig CL Dist = . 0.00 ft
Axial Load Applied to Stem i (Service Level) Footing Type Line Load
- S Base Above/Below Soil  _
x!a: E_eadLLogd = 88 :gs V(\gr;d ontrls)lipos%d Stem _ 28.4 psf at Back of Wall = 0.0t
ial Live Loa = .0lbs rength Leve! i , ; =
Axial Load Eccentricity = 0.0in Poisson’s Ratio 0.300
Design Summary I Stem Construction I 2nd Bottom
e " . Stem OK Stem OK
Wall Stab;hty Ratios Design Height Above Ftg ft= 6.67 0.00
O\.Ie'rturnmg = 261 OK Wall Material Above "Ht" = Masonry  Masonry
Sliding = 1.51 OK Design Method = LRFD LRFD
Thickness = 6.00 8.00
Total Bearing Load = 4,157 Ibs Rebar Size = # 4 # 4
...resultant ecc. = 10.51 in Rebar Spacing = 48.00 8.00
Soil Pressure @ Toe = 1,959 psf OK DE;Z?: DPIai:ed gl - Genter Edge
Soil Pressure @ Heel = 0 psf OK h/FB + fa/Fa - 0.862 0.705
Allowable = 2,000 psf ;
Soil Pressure Less Than Allowable Tot:;:;;cESeISectlon lbs =
ACI Factored @ Toe = 2,743 psf -
ACI Factored @ Heel = 0 psf Strength Level Ibs = 170.4 1,380.1
Footing Shear @ Toe = 9.6 psi OK Momeqt....ActuaI _
Footing Shear @ Heel = 4.9 psi OK Service Level s
9 = e Strength Level fi#=  511.0 4,336.8
Allowable = 75.0 psi o | l e 5 6
Sliding Calcs oment.....Allowable  ft-#= 592.7 ,150.0
Lateral Sliding Force = 1,102.1 lbs Shear.....Actual .
less 0 % Passive Force = - 0.0 Ibs Service Level psi=
less 100% Friction Force = - 1,662.7 lbs Strength Level psi= 25 15.1
Added Force Req'd = 0.0 Ibs OK Shear.....Allowable psi= 69.7 69.7
....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2= 67.50 91.50
Rebar Depth 'd' in= 2.75 5.25
Masonry Data
fm psi= 1,500 1,500
Fy psi= 60,000 60,000
. . . Solid Grouting = Yes Yes
Vertical component of active lateral soil pressure 1S Modular Ratio 'n’ = 21.48 21.48
NOT considered in the calculation of soil bearing Wall Weight psf= 63.0 84.0
Load Factors . R .
Building Code IBC 2018,ACI Equiv. Solid Thick. in= 5.60 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight
Live Load 1.600 Masonry Design Method = LRFD
Earth, H 1.600 Concrete Data )
Wind, W 1.000 fe psi=

Seismic, E 1.000 Fy psi=



Use menu item Settings > Printing & Title Block
to set these five lines of information
for your program.

Title ENCLAVES LOT 20 RETAINING WALLS Page: 2
Job #: Dsgnr: RMD Date: 8 AUG 2022
Description....

6'-8" MAX HT. RETAINING

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15
License : KW-06062345 ) .
License To : Iron Rock Engineering, Inc.

Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16

Footing Dimensions & Strengths |
Pe=—————a—=

Footing Design Results

Toe Width = 0.50 ft Toe Heel
Heel Width = 4.08 Factored Pressure = 2,743 0 psf
Total Footing Width = 4.58 Mu' : Upward = 329 3,136 ft-#
Footing Thickness = 12.00 in Mu" : Downward = 51 6,780 ft-#
] . Mu: Design = 278 3,643 ft-#
Key Width = 0.00 in Actual 1-Way Shear = 9.64 4.91 psi
Key Depth = 0.00 in Allow 1-Way Shear =  40.00  75.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd
fc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = #5@ 14.35in
Footing Concrete Density " = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 00018 Other Acceptable Sizes & Spacings
Cover @ Top 2.00 @Btm=3.00 in Toe: Not req'd: Mu < phi*5*lambda*sqrt(fc)*Sm
Heel: #4@ 9.26 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.78 in, #8@ 36.57 in, #9@ 46
Key: No key defined
Min footing T&S reinf Area 119 in2
Min footing T&S reinf Area per foot 0.26 in2 ft
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26 in #4@ 18.52in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... ..-.RESISTING.....
Force Distance Moment Force Distance = Moment
Item lbs ft ft-# Ibs ft ft-#
Heel Active Pressure 999.8 2.56 2,555.9 Soil Over Heel = 2,504.0 2.87 7,194.8
Surcharge over Heel = Sloped Soil Over Heel =
Surcharge Over Toe = Surcharge Over Heel =
Adjacent Footing Load = Adjacent Footing Load =
Added Lateral Load = Axial Dead Load on Stem =
Load @ Stem Above Soil = 102.2 10.67 1,090.8 * Axial Live Load on Stem =
= Soil Over Toe = 275 0.25 6.9
Surcharge Over Toe =
Stem Weight(s) = 938.2 0.80 750.4
Total 1,102.1 O.T.M. 3,646.7 Earth @ Stem Transitions =
= = Footing Weight = 687.0 2.29 1,673.2
Resisting/Overturning Ratio = 2.61 Key Weight =
Vertical Loads used for Soil Pressure = 4,156.7 Ibs Vert. Component =
Total = 4,156.7 Ibs R.M.= 9,525.2

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in

the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in

the calculation of Overturning Resistance.

Tilt

Horizontal Deflection at Top of Wall due to settlement of soil

(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus

250.0 pci

0.151 in

Horizontal Defl @ Top of Wall (approximate only)
The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe.
because the wall would then tend to rotate into the retained soil.




Use menu item Settings > Printing & Title Block
to set these five lines of information
for your program.

Title
Job#:
Description....

7'-4" MAX HT. RETAINING

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

ENCLAVES LOT 20 RETAINING WALLS
Dsgnr:

Page : 1

RMD Date: 8 AUG 2022

RetainPro (c) 1987-2018, Build 11.18.06.15
License : KW-06062345 . .
License To : Iron Rock Engineering, Inc.

Cantilevered Retaining Wall

Code: IBC 2018,ACI 318-14,TMS 402-16

Criteria ' Soil Data I
f=—
Retained Height = 7.33 f Allow Soil Bearing 2,000.0 psf
. L Equivalent Fiuid Pressure Method
Wall height above soil = 6.00 #t Active Heel Pressure = 34.0 psfit
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in . =
Water height over heel = 0.0t Passive Pressure = 2400 psiit
Soil Density, Heel = 110.00 pcf _
Soil Density, Toe = 110.00 pcf
Footing||Soil Friction = 0.400
Soil height to ignore !
for passive pressure = 1200 in e
Surcharge Loads I Lateral Load Applied to Stem l Adjacent Footing Load
=== = —
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surchafrge30ver Tge = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
U lidi Overturnin ; =
Axs'e d| Er Id"f li d:rmsgt Load Type = Wind (W) ‘Ii\;aol:i;oglfl'tsp?- ot ) Lingfgafii
1al Loa ied (0o otem i
2 pp _I (Service Level) Base Above/Below Soil  _
Axial Dead Load = 0.0lbs Wind on Exposed Stem .. 28.4 psf at Back of Wall = 0.01
Axial Live Load = 0.0 lbs (Strength Level) ; . : -
Axial Load Eccentricity = 0.0in Poisson's Ratio 0.300
' Design Summary I Stem Construction l 2nd Bottom
=_— : - Stem OK Stem OK
Wall Stability Ratios Design Height Above Ftg ft= 7.33 0.00
0\'/e.rturn|ng 2.84 OK Wall Material Above "Ht" = Masonry Masonry
Sliding = 1.54 OK Design Method = LRFD LRFD
Thickness = 6.00 8.00
Total Bearing Load = 4,939 !bs Rebar Size = # 4 # 4
...resultant ecc. = 10.65 in Rebar Spacing = 48.00 8.00
Soil Pressure @ Toe = 1,993 psf OK DeR:iZa:nr E’Latged at - Genter Edge
Soil Pressure @ Heel = 0 psf OK fo/FB + falFa = 0.862 0.867
Allowable = 2,000 psf ;
Soil Pressure Less Than Allowable Tots‘::;:ic;recie(?e'sectlon lbs =
ACI Factored @ Toe = 2,790 psf -
ACI Factored % Heel = 0 gsf Strength/.l\_evell lbs = 170.4 1,631.8
Footing Shear @ Toe = 9.9 psi OK Momeqt.... ctua _
Footing Shear @ Heel = 3.9 psi OK Service Lavel ft# =
9 — =2 psl Strength Level ft-#= 511.2 5,331.0
Allowable = 75.0 psi bl = 07 6.1
Sliding Calcs Moment.....Allowable ft-# = 592. ,150.0
Lateral Sliding Force =  1,281.91bs Shear.....Actual .
less 0 % Passive Force = - 0.0 lbs Service Level psi=
less 100% Friction Force = - 1,975.4 |bs Strength Level psi= 2.5 17.8
Added Force Reqg'd = 0.0 Ibs OK Shear.....Allowable psi= 69.7 69.7
....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2= 67.50 91.50
Rebar Depth 'd' in= 2.75 5.25
Masonry Data
fm psi= 1,500 1,500
Fy psi= 60,000 60,000
. . . Solid Grouting = Yes Yes
Vertical component of active lateral soil pressure IS Modular Ratio 'n' = 21.48 21.48
NOT considered in the calculation of soil bearing Wall Weight psf= 63.0 84.0
Load Factors . . . .
Building Code IBC 2018,ACI Equiv. Solid Thick. in= 5.60 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight
Live Load 1.600 Masonry Design Method = LRFD
Earth, H 1.600 Concrete Data )
Wind, W 1.000 fe psi= '
Seismic, E 1.000 Fy psi=



Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page: 2
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
7'-4" MAX HT. RETAINING

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainP! 1987-2018, Build 11.18.06.15 N . .
Hcaren KILIOES Cantilevered Retaining Wall Code: IBC 2018 ACI 318-14, TMS 402-16

License To : Iron Rock Engineering, Inc.

Footing Dimensions & Strengths I Footing Design Results l

e = = = ===

Toe Width = 0.50 ft Toe Heel
Heel Width = 4.58 Factored Pressure 2,790 0 psf
Total Footing Width = 5.08 Mu' : Upward 337 5,108 ft-#

Footing Thickness = 12.00 in Mu': Dovynward 51 9,535 ft-#
. _ . Mu: Design 286 4,428 ft#
Eey ‘év'dm = ggg in Actual 1-Way Shear = 9.92 3.93 psi
ey Jep - 00in Allow 1-Way Shear =  40.00  75.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd
fc = 2,500 psi Fy = 60,000 psi Heel Rginforc_:ing = #5@14.35in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Specd
Min. As % = 00018 Other Acceptable Sizes & Spacings

T 2.00 Btm= 3.00 in
Cover @ Top @ Btm I Toe: Not reqg'd: Mu < phi*5*lambda*sqrt(fc)*Sm

Heel: #4@ 9.26 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.78 in, #8@ 36.57 in, #9@ 46
Key: No key defined

Min footing T&S reinf Area 1.32  in2
Min footing T&S reinf Area per foot 0.26 in2 #t
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26in #4@ 18.52 in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance = Moment
Item lbs ft ft-# Ibs ft ft-#
Heel Active Pressure = 1,179.6 2.78 3,275.4 Soil Over Heel = 3,155.3 3.12 9,855.1

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soit = 102.2 11.33 1,158.4 * Axial Live Load on Stem =
= Soil Over Toe = 27.5 0.25 6.9

Surcharge Over Toe =
Stem Weight(s) = 993.7 0.80 796.6

T 1,281.9 .T.M. 4,433.8 -

otal ° Earth @ Stem Transitions=
= = Footing Weight = 762.0 2.54 1,935.5

Resisting/Overturning Ratio = 2.84 Key Weight =

Vertical Loads used for Soil Pressure = 4,938.5 Ibs Vert. Component =
Total = 4,938.5 Ibs R.M.= 12,5941

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.

Tilt |
Horizontal Deflection at Top of Wall due to settiement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.145 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe
because the wall would then tend to rotate into the retained soil.




Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page: 1
to set these five lines of information Job #: Dsgnr:  RMD Date: 8 AUG 2022

for your program. Description....
8'-0" MAX HT. RETAINING

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainP 1987-2018, Build 11.18.06.15 . . s
Hloonse - KW-06067345 Cantilevered Retaining Wall Code: IBC 2018,AC| 318-14, TMS 402-16

License To : Iron Rock Engineeringg Inc.

Criteria I Soil Data I
== :
Retained Height = 8.00 ft Allow Soil Bearing = 2,000.0 psf (
Equivalent Fluid Pressure Method

Wall heigh't above soll = 6.00ft Active Heel Pressure = 34.0 psf/it
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in . =
Water height over heel = 0.0 ft Pa§S|ve Pressure = 240.0 psf/ft
Soil Density, Heel = 110.00 pcf
Soil Density, Toe = 110.00 pcf H
Footing||Sail Friction = 0.400 i
Soil height to ignore i
for passive pressure = 12.00 in Eé---vi.l
Surcharge Loads J Lateral Load Applied to Stem I Adjacent Footing Load
e S
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge O_vgr Toe = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Us.ed for Sliding & O-verturnlng Load Type = Wind W) Wall to Ftg CL Dist = 0.0t
Axial Load Applied to Stem 7 (Service Level) Footing Type Line Load
i Base Above/Below Soil  _
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem _ 28.4 psf at Back of Wall = 0.0ft
Axial Live Load = 0.0 Ibs (Strength Level) ; ' i =
Axial Load Eccentricity = 0.0in Poisson’s Ratio B 0.300
Design Summary l Stem Construction I 2nd Bottom
— Stem OK Stem OK
Wall Stability Ratios ~ Design Height Above Ftg ft= 8.00 0.00
O\./e-rturnlng - 3.22 OK Wall Material Above "Ht' = Masonry  Masonry
Sliding = 1.62 OK Design Method e LRFD LRFD
Thickness = 6.00 8.00
Total Bearing Load = 5,973 Ibs Rebar Size = # 4 # 5
...resultant ecc. = 10.55 in Rebar Spacing = 48.00 8.00
Soil Pressure @ Toe = 1,992 psf OK DS:iZan’ Placed at = Genler  Fdge
Soil Pressure @ Heel = 86 psf OK fo/FB + fa/Fa - 0.862 0.746
Allowable = 2,000 psf ;
Soil Pressure Less Than Allowable Tog\l Fprct @ ISectlon Ibs =
ACI Factored @ Toe = 2,789 psf ervice Leve S:
ACI Factored @ Heel = 120 psf Strength Level Ibs = 170.4 1,911.2
Footing Shear @ Toe = 10.0 psi OK Moment...Actual B
Footing Shear @ Heel = 2.1 psi OK Service Level s
g = - St Strength Level ft#= 5112 65165
Allowable = 75.0 psi N N \ e o2
Sliding Calcs oment.....Allowable ft-#= 592.7 8,733.3
Lateral Sliding Force = 1,479.2 Ibs Shear.....Actual .
less 0 % Passive Force = - 0.0 Ibs Service Level psi=
less 100% Friction Force = - 2,389.3 Ibs Strength Level psi= 2.5 20.9
Added Force Req'd = 0.0 lbs OK Shear.....Allowable psi= 69.7 69.7
....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2= 67.50 91.50
Rebar Depth 'd’ in= 2.75 5.25
Masonry Data
fm psi= 1,500 1,500
Fy psi= 60,000 60,000
. . . Solid Grouting = Yes Yes
Vertical component of active lateral soil pressure IS Modutar Ratio 'n' = 21.48 21.48
NOT considered in the calculation of soil bearing Wall Weight psf= 63.0 84.0
Load Factors ) . . .
Building Code IBC 2018,AClI Equiv. Solid Thick. in= 5.60 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight
Live Load 1.600 Masonry Design Method = LRFD
Earth, H 1.600 Concrete Data =
Wind, W 1.000 fe psi =

Seismic, E 1.000 Fy psi=



Use menu item Settings > Printing & Title Block Titte ENCLAVES LOT 20 RETAINING WALLS Page: 2
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
8'-0" MAX HT. RETAINING

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15 . . .
License : KW-06062345 ) Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16
License To : Iron Rock Engineering, Inc.
Footing Dimensions & Strengths Footing Design Results
= ===
Toe Width = 0.50 ft Toe Heel
Heel Width = 5.25 Factored Pressure = 2,789 120 psf
Total Footing Width = 5.75 Mu' ; Upward = 339 8,708 ft-#
Footing Thickness = 12.00 in Mu": Downward = 51 13,926 ft-#
. B . Mu: Design = 288 5,219 ft-#
Eey ‘3’"’??1 = g-gg in Actual 1-Way Shear =  10.02 2.1 psi
ey Lep = Loin Allow 1-Way Shear = 40.00 75.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd
fc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = #5@ 14.35in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = _ 00018 Other Acceptable Sizes & Spacings

T 2.00 Btm~= 3.00 i
Cover @ Top @ Btm 01in Toe: Not req'd: Mu < phi*5*lambda*sqrt(fc)*Sm

Heel: #4@ 9.26 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.78 in, #8@ 36.57 in, #9@ 46
Key: No key defined

Min footing T&S reinf Area 149 in2
Min footing T&S reinf Area per foot 0.26 in2 At
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26 in #4@ 18.52in
#5@ 14.35in #5@ 28.70 in
#5@ 20.37 in #6@ 40.74 in
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... ... RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft# lbs ft ft-#
Heel Active Pressure = 1,377.0 3.00 41310 Soil Over Heel = 4,033.3 3.46 13,048.6

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem=

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = 102.2 12.00 1,226.9 * Axial Live Load on Stem =
= Soil Over Toe = 27.5 0.25 6.9

Surcharge Over Toe =
Stem Weight(s) = 1,050.0 0.80 843.5

Total 1,479.2 O.T.M. 5,357.9 »

ota Earth @ Stem Transitions =
= = Footing Weighi = 862.5 2.88 2,479.7

Resisting/Overturning Ratio = 3.22 Key Weight =

Vertical Loads used for Soil Pressure = 5,973.3 Ibs Vert. Component =
Total = 5,973.3 Ibs R.M.= 17,278.7

* Axial five load NOT included in total displayed, or used for overturning

resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.

Tilt i
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 poi

Horizontal Defl @ Top of Wall (approximate only) 0.135 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe.
because the wall would then tend to rotate into the retained soil.




Use menu item Settings > Printing & Title Block Tite ENCLAVES LOT 20 RETAINING WALLS Page: 1
to set these five lines of information Job #: Dsgnr:  RMD Date: 8 AUG 2022

for your program. Description....
2'-0" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structuralicalculations\enclaves rw_calcs.R

RetainPro {(c) 1987-2018, Build 11.18.06.15 . . .
e VW OB0EI34E Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14, TMS 402-16

License To : Iron Rock Engineering, Inc.

| Criteria I Soil Data

Retained Height = 2.00 ft Allow Soil Bearing = 2,000.0 psf
. I Equivalent Fluid Pressure Method

il helgh.t above soil = 0.001t Active Heel Pressure = 34.0 psfift

Slope Behind Wall = 0.00

Height of Soil over Toe = 6.00in ) =

Water height over heel = 0.0 ft Pa§5|ve P'ressure = 2400 psfitt Eass. = |
Soil Density, Heel =  110.00 pcf g8 N |
Soil Density, Toe = 110.00 pcf s =
Footing||Soil Friction = 0.400
Soil height to ignore

for passive pressure = 1200 in

Surcharge Loads I Lateral Load Applied to Stem Adjacent Footing Load

=== —a Sots LS
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
SucmafrgeS(l)(\i/er Tg% = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
. .n rt ' H —
_ Us.e or Sliding -ve urning Load Type = Wind (W) Wall.to Ftg CL Dist = . 0.00ft
Axial Load Applied to Stem | (Service Level) Footing Type Line Load
- Base Above/Below Soil  _
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem - 28.4 psf at Back of Wall = 0.0ft
Axial Live Load : 0.0 lbs (Strength Level) Poisson’s Ratio = 0.300

Axial Load Eccentricity 0.0in

Design Summary l Stem Construction I Bottom
Stem OK

Wall Stability Ratios Design Height Above Ftg ft= 0.00
Overturning = 3.68 OK Wall Material Above "Ht" = Masonry
Sliding = 1.53 OK Design Method =  LRFD LRFD

Thickness = 8.00

Total Bearing Load = 586 lbs Rebar Size = # 4
...resultant ecc. = 2.09in Rebar Spacing = 48.00
Soil Pressure @ Toe = 536 psf OK Docion baa & = FEde
Soil Pressure @ Heel = ) é gg psf OK fo/FB + fa/Fa - 0.063

A | = ) .
Iloémcf:IbPeressure Less Than AIIowabIepSf ot Fprce @ Section _

ACI Factored @ Toe = 750 psf Service Level lbs =
ACI Factored @ Heel = 188 psf Strength Level lbs= 1088
Footing Shear @ Toe = 1.7 psi OK Momen_t....ActuaI _

Footing Shear @ Heel = 0.8 psi OK Service Level 4=
_ ’ . Strength Level ft# = 72.5
Allowable = 75.0 psi

Sliding Calcs Moment..... Allowable = 1,155.2
Lateral Sliding Force = 153.0 Ibs Shear.....Actual
less 0 % Passive Force = - 0.0 lbs Service Level psi=
less 100% Friction Force = -  234.51bs Strength Level psi= 1.2
Added Force Req'd = 0.0 Ibs OK Shear.....Allowable psi= 69.7

....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2= 91.50
Rebar Depth 'd’ in= 5.25
Masonry Data
fm psi= 1,500
Fy psi= 60,000
. . ) Solid Grouting = Yes

Vertical cqmpone_nt of active la@eral sml_pressgre 1S Modular Ratio 'n' = 21.48

NOT considered in the calculation of soil bearing Wall Weight psf= 84.0

Load Factors

Building Code IBC 2018,ACI Equiv. Solid Thick. in= 7.60

Dead Load 1.200 Masonry Block Type = Normal Weight

Live Load 1.600 Masonry Design Method = LRFD

Earth, H 1.600 Concrete Data ]

Wind, W 1.000 fc psi= .
Seismic, E 1.000 Fy psi=



Use menu item Settings > Printing & Title Block Titte ENCLAVES LOT 20 RETAINING WALLS Page: 2
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
2'-0" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R
RetainPro {c) 1987-2018, Build 11.18.06.15

License : KW-06062345 Cantilevered Retaining Wall Code: IBC 2018 ACI 318-14, TMS 402-16
License To : Iron Rock Engineering, Inc.
Footing Dimensions & Strengths Footing Design Results l
e ———————=
Toe Width = 0.50 t Toe Heel
Heel Width = 1.25 Factored Pressure = 750 188 psf
Total Footing Width = 1.75 Mu' : Upward = 87 43 ft-#
Footing Thickness = 12.00 in Mu' : Downward = 51 119 fi-#
. B . Mu: Design = 36 76 ft-#
:gey ‘.’:V'di'ﬁ = 8-83 in Actual 1-Way Shear = 1.67 0.79 psi
ey bep = Huin Allow 1-Way Shear = 40.00 40.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd
fc = 2,500 psi Fy = 60,000 psi Heel Rginfort;ing = None Spec'd
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = _ 00018 Other Acceptable Sizes & Spacings

C T 2.00 Btm~= 3.00i
over @ Top e n Toe: Not req'd: Mu < phi*5*lambda*sqri(fc)*Sm

Heel: Not reqg'd: Mu < phi*5*lambda*sqrt(f'c)*Sm
Key: No key defined

Min footing T&S reinf Area 045 in2
Min footing T&S reinf Area per foot 0.26 in2 #t
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26in #4@ 18.52 in
#5@ 14.351n #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance  Moment
Item lbs ft ft-# Ibs ft ft-#
Heel Active Pressure = 153.0 1.00 153.0 Sail Over Heel = 128.3 1.46 187.2

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = 3.00 * Axial Live Load on Stem =
= Soil Over Toe = 275 0.25 6.9

Surcharge Over Toe =
Stem Weight(s) = 168.0 0.83 140.0

Total 163.0 O.T.M. 153.0

ota Earth @ Stem Transitions=
= = Footing Weight = 262.5 0.88 229.7

Resisting/Overturning Ratio o 3.68 Key Weight =

Vertical Loads used for Soil Pressure = 586.3 Ibs Vert. Component =
Total = 586.3 Ibs R.M.= 563.7

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in

the calculation of Overturning Resistance.

Tilt
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.017 in

The above caiculation is not valid if the heel soil bearina pressure exceeds that of the toe
because the wall would then tend to rotate into the retained soil.




Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page: 1
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
2'-8" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15 . . .
License : KW-06062345 Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16
License To : Iron Rock Engineering_, Inc.

Criteria I Soil Data

f———s == —————
Retained Height = 267 it Allow Soil Bearing = 2,000.0 psf
. T Equivalent Fluid Pressure Method
Wall helgh-t above soil = 0.00 Active Heel Pressure = 34.0 psfift
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in ) =
Water height over heel = 0.0ft Pa'SSNe Eressure = 2400 psfiit
Soil Density, Heel = 110.00 pcf
Soil Density, Toe = 110.00 pcf
Footing||Soil Friction = 0400
Soil height to ignore
for passive pressure = 12.00 in
Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge OverToe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Axial Load Appled o osTpe s e T et
1al Loa led to otem i
pp e -—ii:—l (Service Level) Base Above/Below Soil  _
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem = 28.4 psf at Back of Wall = 0.0f
Axial Live Load = 0.0 Ibs (Strength Level) ; ' i =
Axial Load Eccentricity = 0.0in Poisson’s Ratio 0.300
Design Summary ' Stem Construction I Bottom
e Stem OK
Wall Stability Ratios Design Height Above Ftg ft = 0.00
Overturning = 3.71 OK Wall Material Above "Ht" = Masonry
Sliding = 1.52 OK Design Method =  LRFD LRFD
Thickness = 8.00
Total Bearing Load = 872 Ibs Rebar Size = # 4
...resultant ecc. = 2.58in Rebar Spacing = 48.00
Soil Pressure @ Toe = 641 psf OK DeRseil;z;r g:;ed at = Edge
Soil Pressure @ Heel = ) :)gg ps: OK fb/FB + fa/Fa = 0.149
Allowable = , ps -
Soil Pressure Less Than Allowable To?;:?rcie(?e?ecuon bs=
ACI Factored @ Toe = 897 psf ce -
ACI Factored @ Heel = 228 psf " Sffength:eve'l lbs= 1939
Footing Shear @ Toe = 2.3 psi OK omeqt.... cfus _
Footing Shear @ Heel = 13 psi OK Service Level ft#=
00ting She - 5 psi Strength Level = 1726
Allowable = 75.0 psi
- Moment.....Allowable = 1,155.2
Sliding Calcs
Lateral Sliding Force = 229.0 Ibs Shear.....Actual -
less 0 % Passive Force = - 0.0 Ibs Service Level psi=
less 100% Friction Force = -  348.8 |bs Strength Level psi= 2.1
Added Force Req'd = 0.0 bs OK Shear.....Allowable pSI = 69.7
....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2= 91.50
Rebar Depth 'd’ in= 5.25
Masonry Data
fm psi= 1,500
Fy psi= 60,000
. . . Solid Grouting = Yes
Vertical cqmpongnt of active Ia?eral SOI|.pI'eSSEJl'e IS Modular Ratio 'n’ = 21.48
NOT considered in the calculation of soil bearing Wall Weight psf= 84.0
Load Factors . . . .
Building Code IBC 2018,ACI Equiv. Solid Thick. in= 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight
Live Load 1.600 Masonry Design Method = LRFD
Earth, H 1.600 Concrete Data )
Wind, W 1.000 fc psi = —
Seismic, E 1.000 Fy psi=

[ 761



Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page: 2
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
2'.8" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R
RetainPro (c) 1987-2018, Build 11.18.06.15

License : KW-06062345 o Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14, TMS 402-16
License To : Iron Rock EnJngeermg, Inc.
Fooiing Dimensions & Strengths I Footing Design Results I
E====—=u= ==
Toe Width = 0.50 ft Toe Heel
Heel Width = 1.67 Factored Pressure = 897 228 psf
Total Footing Width = 217 Mu' : Upward = 106 167 ft-#
Footing Thickness = 12.00in Mu' : Downward = 51 357 ft#
] _ . Mu: Design = 54 190 ft-#
Eey ‘é"'dm = 8'88 in Actual 1-Way Shear = 2.30 1.25 psi
ey vep = Auin Allow 1-Way Shear = 40.00 40.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd
fc = 2,500 psi Fy = 60,000 psi Heel Rginforc;ing = None Spec'd
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = _ 00018 Other Acceptable Sizes & Spacings

T 2.00 Btm= 3.00 i
Cover @ Top @ Btm " Toe: Not req'd: Mu < phi*5*lambda*sqrt(fc)*Sm

Heel: Not req'd: Mu < phi*5*lambda*sqri(fic)*Sm
Key: No key defined

Min footing T&S reinf Area 0.56 in2
Min footing T&S reinf Area per foot 0.26  in2 #t
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26in #4@ 18.52 in
#5@ 14.351in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
Heel Active Pressure = 229.0 1.22 280.1 Soil Over Heel = 2047 1.67 4916

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem=

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = 3.67 * Axial Live Load on Stem =
= Soil Over Toe = 27.5 0.25 6.9

Surcharge Over Toe =
Stem Weight(s) = 2243 0.83 186.9

T 2290 O.T.M. 280.1

otal M Earth @ Stem Transitions=
= = Footing Weight = 3255 1.09 353.2

Resisting/Overturning Ratio = .M Key Weight =

Vertical Loads used for Soil Pressure = 872.0 Ibs Vert. Component =
Total = 872.0 lbs R.M.= 1,038.6

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in

the calculation of Overturning Resistance.

Tilt A
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 2500 pci

Horizontal Defl @ Top of Wall (approximate only) 0.022 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe.
because the wall would then tend to rotate into the retained soil.




Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page : 1
to set these five lines of information Job # : Dsgnr: RMD Date: 8 AUG 2022

for your program, Description....
3'4" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R
RetainPro {c) 1987-2018, Build 11.18.06.15

License : KW-06062345 ) Cantilevered Retaining Wall Code: IBC 2018,AC| 318-14, TMS 402-16
License To : Iron Rock Engineering, Inc.
Criteria I Soil Data
—
Retained Height = 3.33 ft Allow Soil Bearlng = 2,000.0 psf
. T Equivalent Fluid Pressure Method
Wall helgh.t above soil 8= 0.00# Active Heel Pressure = 34.0 psfift
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.001in . .
Water height over heel = 001 Pa§S|ve Eressure = 240.0 psfit
Soil Density, Heel = 110.00 pcf 2
Soil Density, Toe = 110.00 pcf | T B
Footing||Soil Friction = 0.400 £
Soil height to ignore
for passive pressure = 12.00 in
Surcharge Loads ] Lateral Load Applied to Stem I Adjacent Footing Load
e e = =
Surcharge OverHeel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 lbs
Used To Resist Sliding & Overturnmg ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Qv_er Toe = ) 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturning Load Type = Wind (W) Walllto Ftg CL Dist = - 0.00 ft
Axial Load Applied to Stem j (Service Level) Footing Type Line Load
Base Above/Below Soil _
Axial Dead Load =  00lbs Wind on Exposed Stem = 28.4 psf at Back of Wall = 0.0t
Axial Live Load = 0.0 Ibs (Strength Level) i ' i =
Axial Load Eccentricity = 0.0in Poisson’s Ratio 0.300
Design Summary J Stem Construction I Bottom
Stem OK
Wall Stability Ratios Design Height Above Ftg = 0.00
O\_/e.rturnlng = 3.72 OK Wall Material Above "Ht" = Masonry
Sliding = 1.52 OK Design Method =  LRFD LRFD
Thickness = 8.00
Total Bearing Load = 1,212 Ibs Rebar Size = # 4
...resultant ecc. = 3.11in Rebar Spacing = 48.00
Soil Pressure @ Toe = 753 psf OK DeRseiZ?: Il;’laatged at = Edge
Soil Pressure @ Heel = 186 psf OK fo/FB + fa/Fa = 0.290
Allowable = 2,000 psf ;
Soil Pressure Less Than Allowable Totsal Ff"ci e ISectlon Ibs =
ACIFactored @ Toe = 1,054 psf ervice Leve s=
ACI Factored @ Heel = 261 psf S“engthALe"e'l lbs= 3016
Footing Shear @ Toe = 3.0 psi OK Momeqt.... ctua _
Footing Shear @ Heel = 1.7 psi OK Service Level ft#=
9 = L psi Strength Level ft#e= 3348
Allowable = 75.0 psi
_— Moment.....Allowable = 1,155.2
Sliding Calcs
Lateral Sliding Force = 318.7 Ibs Shear.....Actual _
less 0 % Passive Force = - 0.0 Ibs Service Level psi=
less 100% Friction Force = - 484.8 Ibs Strength Level psi = 3.3
Added Force Reg'd = 0.0 Ibs OK Shear.....Allowable psi= 69.7
....for 1.5 Stability = 0.0 ths OK Anet (Masonry) in2 = 91.50
Rebar Depth 'd' in= 5.25
Masonry Data
fm psi= 1,500
Fy psi= 60,000
. ) . Solid Grouting = Yes
Vertical component of active lateral soil pressure IS Modular Ratio 'n’ = 21.48
NOT considered in the calculation of soil bearing Wall Weight psf= 84.0
Load Factors . . . .
Building Code IBC 2018,ACl Equiv. Solid Thick. in= 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight
Live Load 1.600 Masonry Design Method = LRFD
Earth, H 1.600 Concrete Data i
Wind, W 1.000 fc psi=

Seismic, E 1.000 Fy psi=



Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page: 2
to set these five lines of information Job # ; Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
3'-4" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainPro {(¢) 1987-2018, Build 11.18.06.15 « Y
Hloanse  K-0806246 Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14, TMS 402-16

License To : Iron Rock Engineering_,l_lnc.

Footing Dimensions & Strengths | Footing Design Results l

= ——— = =

Toe Width = 0.50 ft Toe Heel

Heel Width = 2.08 Factored Pressure = 1,054 261 psf

Total Footing Width = 2.58 Mu' : Upward = 125 405 ft-#

Footing Thickness = 12.00 in Mu' : Downward = 51 765 ft-#

. _ . Mu: Design = 74 359 ft-#

&ey ‘E’)"'dtﬂ = g-gg in Actual 1-Way Shear = 2.96 1.66 psi
ey Lep = -odin Allow 1-Way Shear = 40.00 40.00 psi

Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd

fc = 2,500 psi Fy = 60,000 psi Heel qunforging = None Spec'd

Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd

Min. As % = 0.0018 Other Acceptable Sizes & Spacings

2.00 Btm= 3.00 i
Cover @ Top @ Btm " Toe: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm

Heel: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm
Key: No key defined

Min footing T&S reinf Area 0.67 in2
Min footing T&S reinf Area per foot 0.26 in2 #t
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26 in #4@ 18.52 in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance  Moment
Item Ibs ft ft-# Ibs ft ft-#
Heel Active Pressure = 318.7 1.44 460.0 Soil Over Heet = 517.7 1.87 969.8

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = 4.33 * Axial Live Load on Stem =
= Soil Over Toe = 275 0.25 6.9

Surcharge Over Toe =
Stem Weight(s) = 279.7 0.83 2331

318.7 T.M. 460.0

Total O.TM Earth @ Stem Transitions =
= = Footing Weight = 387.0 1.29 499.2

Resisting/Overturning Ratio = 3.72 Key Weight =

Vertical Loads used for Soil Pressure = 1,211.9 Ibs Vert. Component =
Total = 1,211.9 Ibs R.M.= 1,709.0

* Axial live load NOT included in total displayed, or used for overturning

resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.

Tilt i
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.027 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe
because the wall would then tend to rotate into the retained soil.




Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page : 1
to set these five lines of information Job #: Dsgnr:  RMD Date: 8 AUG 2022

for your program. Description....
4'-0" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structurai\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15 . _—
License : KW-06062345 ) Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16
License To : Iron Rock Engineering, Inc.

Criteria l Soil Data

Retained Height 4.00 ft Allow Soil Bearing = 2,000.0 psf
. L Equivalent Fluid Pressure Method

Wil helgh.t above soil = 0.00 # Active Heel Pressure = 34.0 psffft

Slope Behind Wali = 0.00

Height of Soil over Toe = 6.00in . =

Water height over heel = 0.0 ft Pa§5|ve P.ressure = 240.0 psfift
Soil Density, Heel = 110.00 pcf
Soil Density, Toe = 110.00 pcf
Footing||Soil Friction = 0.400 it
Soil height to ignore

for passive pressure = 1200 in

Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load I
E= e —— -

Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0lbs
Used To Resist Siiding & Overturnlng ..Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Qvgr Toe == 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Us.ed for Sliding & O.verturmng Load Type = Wind (W) Wall to Ftg CL Dist = ~0.001t
Axial Load Applied to Stem l (Service Level) Footing Type Line Load
= Base Above/Below Soil  _
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem — 28.4 psf at Back of Wall = 0.0t
Axial Live Load = 0.0 lbs (Strength Level) ; ' ; =
Axial Load Eccentricity = 0.0in Poisson's Ratio 0.300
Design Summary I Stem Construction Bottom
[———= === Stem OK
Wall Stability Ratios Design Height Above Ftg fi= 0.00
O\./e-rturmng = 3.73 OK Wall Material Above "Ht" = Masonry
Sliding = 1.52 OK Design Method =  LRFD LRFD
Thickness = 8.00
Total Bearing Load = 1,620 Ibs Rebar Size = # 4
...resultant ecc. = 3.67 in Rebar Spacing = 48.00
Soil Pressure @ Toe = 871 psf OK Desion b & = Faee
Soil Pressure @ Heel = 209 psf OK f/FB + fa/Fa = 0.502
Allowable = 2,000 psf ;
Soil Pressure Less Than Allowable Totsal Fiorci e ISectlon Ibs =
ACI Factored @ Toe = 1,219 psf ervice Leve s=
ACl Factored @ Heel = 293 psf S“engfh;-et"e'l bs= 4352
Footing Shear @ Toe = 3.6 psi OK Momen_t.... o _
Footing Shear @ Heel = 2.0 psi OK Service Level s =
ooting shea - Dpsi Strength Level ft#t=  580.3
Allowable = 75.0 psi
. Moment..... Allowable = 1,155.2
Sliding Calcs
Lateral Sliding Force = 425.0 Ibs Shear.....Actual .
less 0 % Passive Force = - 0.0 lbs Service Level psi=
less 100% Friction Force = -  648.1 Ibs Strength Level psi= 4.8
Added Force Req'd = 0.0 lbs OK Shear.....Allowable psi= 69.7
....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2 = 91.50
Rebar Depth 'd’ in= 5.25
Masonry Data
fm psi= 1,500
Fy psi= 60,000
. . . Solid Grouting = Yes
Vertical component of active lateral soil pressure IS Modular Ratio 'n’ = 21.48
NOT considered in the calculation of soil bearing Wall Weight psf= 84.0
Load Factors . i - .
Building Code IBC 2018,ACI Equiv. Solid Thick. in= 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight
Live Load 1.600 Masonry Design Method = LRFD
Earth, H 1.600 Concrete Data )
Wind, W 1.000 fe psi=

Seismic, E 1.000 Fy psi=



Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page : 2
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
4'-0" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\caiculations\enclaves rw_calcs.R

‘-R tainP 1987-2018, Build 11.18.06.15 N .
Llenae CW-08082A8 Cantilevered Retaining Wall Code: IBC 2018 ACI 318-14, TMS 402-16

License To : Iron Rock Engineering, Inc.

Footing Dimensions & Strengths | Footing Design Results l

Toe Width = 0.50 ft Toe Heel

Heel Width = 2.50 Factored Pressure = 1,219 293 psf

Total Footing Width = 3.00 Mu' : Upward = 146 809 ft-#

Footing Thickness = 12.00 in Mu' : Downward = 51 1,406 ft-#

. _ . Mu: Design = 95 597 ft-#

Key Width = g-gg in Actual 1-Way Shear = 3.64 2.02 psi
ey ep = 00 1in Allow 1-Way Shear =  40.00  40.00 psi

Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd

fc = 2,500 psi Fy = 60,000 psi Heel Rt-;inforc_:ing = None Spec'd

Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd

Min. As % = _ 00018 Other Acceptable Sizes & Spacings

T 2. Btm= 3.00i
Cover @ Top 00 @Btm 0in Toe: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm

Heel: Not reg'd: Mu < phi*5*lambda*sqrt(f'c)*Sm
Key: No key defined

Min footing T&S reinf Area 0.78 in2
Min footing T&S reinf Area per foot 0.26 in2 ft
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26 in #4@ 18.52 in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance  Moment
Item lbs ft ft-# lbs ft ft-#
Heel Active Pressure = 425.0 1.67 708.3 Soil Over Heel = 8086.7 2.08 1,680.6

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = 5.00 * Axial Live Load on Stem =
= Soil Over Toe = 275 0.25 6.9

Surcharge Over Toe =
Stem Weight(s) = 336.0 0.83 280.0

Total 425.0 O.T.M. 708.3

ota Earth @ Stem Transitions=
= = Footing Weight = 450.0 1.50 675.0

Resisting/Overturning Ratio = 3.73 Key Weight =

Vertical Loads used for Soil Pressure = 1,620.2 lbs Vert. Component =
Total = 1,620.2 Ibs RM.= 2,642.4

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.

Tilt |
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.032 in

The above calculation is not valid if the heel soil bearina pressure exceeds that of the toe
because the wall would then tend to rotate into the retained soil.




Use menu item Settings > Printing & Title Biock Title ENCLAVES LOT 20 RETAINING WALLS Page : 1
to set these five lines of information Job #: Dsgnr:  RMD Date: 8 AUG 2022

for your program. Description....
4'-8" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

T?_etainPro (c) 1987-2018, Build 11.18.06.15 . . e
License : KW-06062345 Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14, TMS 402-16
License To : Iron Rock Engineerinc_;_, Inc.

Criteria l Soil Data

Retained Height = 467 ft Allow Soil Bearing = 2,000.0 psf
Equivalent Fluid Pressure Method

Wil helgh't dbeve soil = .00 Active Heel Pressure = 34.0 psfift
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00 in . =
Water height over heel = 0.01t Pa.sswe Eressure = @00 psiif
Soil Density, Heel = 110.00 pcf
Soil Density, Toe = 110.00 pcf
Footing]|Soeil Friction = 0.400
Soil height to ignore
for passive pressure = 12.00 in

Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load

Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Us.ed for Sliding & O.verturnlng Load Type = Wind (W) Wall.to Ftg CL Dist = ‘ 0.00 ft
Axial Load Applied to Stem i | (Service Level) Footing Type Line Load
e T = Base Above/Below Soil _
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem - 28.4 psf at Back of Wall = 0.0
Axial Live Load = 0.01lbs (Strength Level) ; ' ; =
Axial Load Eccentricity = 0.0in Poisson’s Ratio 0.300
Design Summary l Stem Construction l Bottom
L= e Stem OK
Wall Stability Ratios Design Height Above Ftg ft= 0.00
O\-/e-rturnlng = .72 OK Wall Material Above "Ht" = Masonry
Sliding = 53 OK Design Method =  LRFD LRFD
Thickness = 8.00
Total Bearing Load = 2,084 Ibs Rebar Size = # 4
...resultant ecc. = 4.28 in Rebar Spacing = 48.00
Soil Pressure @ Toe = 994 psf OK D(F:seit:;anr DPLatged . - Edge
Soil Pressure @ Heel = 228 psf OK fb/FB + fa/Fa - 0.799
Allowable = 2,000 psf ;
Soil Pressure Less Than Allowable Totsal Fgrci e ISectlon b =
AClFactored @ Toe = 1,392 psf ervice Leve s=
AC| Factored @ Heel = 319 psf " Strength '-et"e'l lbs=  593.2
Footing Shear @ Toe = 4.4 psi OK omeqt....Ac ua _
Footing Shear @ Heel = 2.3 psi OK Service Level fi-# =
9 - o ps! Strength Level ft-# = 923.4
Allowable = 75.0 psi iy Allowabl = 11552
Sliding Calcs oment..... owable = , )
Lateral Sliding Force = 546.5 Ibs Shear.....Actual )
less O % Passive Force = - 0.0 Ibs Service Level psi=
less 100% Friction Force = -  833.5Ibs Strength Level psi= 6.5
Added Force Req'd = 0.0 Ibs OK Shear.....Allowable psi= 69.7
....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2= 91.50
Rebar Depth 'd' in= 5.25
Masonry Data
fm psi= 1,500
Fy psi= 60,000
. . . Solid Grouting = Yes
Vertical component of active lateral soil pressure 1S Modular Ratio 'n’ = 21.48
NOT considered in the calculation of soil bearing Wall Weight psf= 84.0
Load Factors . ) . i
Building Code IBC 2018,ACI Equiv. Solid Thick. in= 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight
Live Load 1.600 Masonry Design Method = LRFD
Earth, H 1.600 Concrete Data )
Wind, W 1.000 :C psi=
Seismic, E 1.000 y psi= [j



Use menu item Settings > Printing & Title Block Titte ENCLAVES LOT 20 RETAINING WALLS Page : 2
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
4'-8" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15 . . =
License : KW-06062345 Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14, TMS 402-16

License To : Iron Rock Engineering, Inc.

Footing Dimensions & Strengths I Footing Design Results l
e

Toe Width = 0.50 ft Toe Heel
Heel Width = 2.91 Factored Pressure 1,392 319 psf
Total Footing Width = 3.41 Mu' : Upward 167 1,395 ft-#

Footing Thickness = 12.00in Mu' : Downward 51 2,302 ft-#
) _ . Mu: Design 116 907 ft-#
ﬁey ‘Shdm _ ggg in Actual 1-Way Shear = 4.36 2.33 psi
ey ~ep = 00in Allow 1-Way Shear =  40.00  40.00 psi
Key Distance from Toe = = 0.00 ft Toe Reinforcing = None Spec'd
fc = 2,500 psi Fy = 60,000 psi Heel Rginforging = None Spec'd
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % =__ 0.0018 Other Acceptable Sizes & Spacings

r@ T 2.00 Btm= 3.00 in
Cover @ Top e Toe: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm

Heel: Not reqg'd: Mu < phi*5*lambda*sqrt(fc)*Sm
Key: No key defined

Min footing T&S reinf Area 088 in2
Min footing T&S reinf Area per foot 0.26 in2 #t
If one layer of horizontal bars: if two layers of horizontal bars:
#4@ 9.26in #4@ 18.52 in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
Summaz of Overturnina & Resistina Forces & Moments l
..... OVERTURNING..... ....RESISTING.....
Force  Distance Moment Force Distance = Moment
Item lbs ft ft-# Ibs ft ft-#
Heel Active Pressure = 546.5 1.89 1,032.9 Soil Over Heel = 1,152.4 229 2,637.1
Surcharge over Heel = Sloped Soil Over Heel =
Surcharge Over Toe = Surcharge Over Heel =
Adjacent Footing Load = Adjacent Footing Load =
Added Lateral Load = Axial Dead Load on Stem =
Load @ Stem Above Soil = 5.67 * Axial Live Load on Stem =
= Soil Over Toe = 27.5 0.25 6.9
Surcharge Over Toe =
Stem Weight(s) = 392.3 0.83 326.9
Total 546.5 O.T.M. 1,032.9 Earth @ Stem Transitions=
= = Footing Weighl = 511.5 1.71 872.1
Resisting/Overturning Ratio = 3.72 Key Weight =
Vertical Loads used for Soil Pressure = 2,083.7 lbs Vert. Component =
Total = 2,083.7 Ibs R.M.= 3,843.0

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for scil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.

Tilt |
Horizontal Deflection at Top of Wall due to settiement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.038 in
The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe.
because the wall would then tend to rotate into the retained soil.




Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page : 1
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
5'4" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R
RetainPro (c) 1987-2018, Build 11.18.06.15

License : KW-06062345 o Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16
License To : Iron Rock Engineering, Inc.
Criteria | Soil Data | N T
=
Retained Height = 533 ft Allow Soil Bearing = 2,000.0 psf
. T Equivalent Fluid Pressure Method
Wall height above soil = 0.00 Active Heel Pressure = 34.0 psffft
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in . =
Water height over heel = 0.0ft Passive Pressure = 2400 psfiit
Soil Density, Heel = 110.00 pcf
Soil Density, Toe = 110.00 pcf
Footing||Soil Friction = 0.400 F
Soil height to ignore i
for passive pressure = 12,00 in
Surcharge Loads j Lateral Load Applied to Stem I Adjacent Footing Load
e == =
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Qvgar Toe . 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturning Load Type = Wind W) Wall to Ftg CL Dist = 0.00f
Axial Load Applied to Stem i (Service Level) g(a’:temﬁ%b?\llz%elow ol Line Load
Axial Dead Load = 0.0Ibs Wind on Exposed Stem — 28.4 psf at Back of Wall = 0.0t
Axial Live Load = 0.0 Ibs (Strength Level) ; ' : =
Axial Load Eccentricity = 0.0in Poisson’s Ratio 0.300

Design Summary I Stem Construction I Bc;tttomoK
em

Wall Stability Ratios Design Height Above Ftg ft= 0.00
Overturning = 3.74 OK Wall Material Above "Ht" = Masonry
Sliding = 1.53 OK Design Method =  LRFD LRFD

Thickness = 8.00

Total Bearing Load = 2,611 lbs Rebar Size = # 4
...resultant ecc. = 4.85in Rebar Spacing = 40.00
Soil Pressure @ Toe = 1,114 psf OK DE:ith;?\r glaatged at - Edge
Soil Pressure @ Heel = 250 psf OK fb/FB + fa/Fa - 0.995

Allowable = 2,000 psf ;
Soil Pressure Less Than Allowablep Tog;:;?te%}elsemon Ibs =

ACI Factored @ Toe = 1,559 psf
ACI Factored % Heel = 350 sz Strength Leve! lbs= 7727
Footing Shear @ Toe = 5.1 psi OK Momen_t....ActuaI _

Footing Shear @ Heel = 2.5 psi OK Selvics Level =
_ ’ . Strength Level ft#=  1,3729
Allowable = 75.0 psi
- Moment.....Allowable = 1,380.0

Sliding Calcs
Lateral Sliding Force = 681.2 Ibs Shear.....Actual _
less 0 % Passive Force = - 0.0 Ibs Service Level psi=
less 100% Friction Force = - 1,044.5Ibs Strength Level psi= 8.4
Added Force Req'd = 0.0 bbs OK Shear.....Allowable psi= 69.7

....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2= 91.50
Rebar Depth 'd’ in= 5.25
Masonry Data
fm psi= 1,500
Fy psi= 60,000
. . . Solid Grouting = Yes

Vertical component of active lateral soil pressure IS Modular Ratio 'n' = 21.48

NOT considered in the calculation of soil bearing Wall Weight psf= 84.0

Load Factors

Building Code IBC 2018,ACI Equiv. Solid Thick. in= 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight
Live Load 1.600 Masonry Design Method = LRFD

Earth, H 1.600 Concrete Data )

Wind, W 1.000 fe psi=

Seismic, E 1.000 Fy psi=



Use menu item Settings > Printing & Title Block

to set these five lines of information
for your program.

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

Title
Job #:
Description....

ENCLAVES LOT 20 RETAINING WALLS

Dsgnr:

Page: 2

RMD Date: 8 AUG 2022

54" MAX HT. RETAINING - NO FENCE

RetainPro (c) 1987-2018," Build 11.18.06.15
License : KW-06062345 A A
License To : fron Rock Engineering, Inc.

Cantilevered Retaining Wall

Code: IBC 2018,ACI 318-14,TMS 402-16

Footing Dimensions & Strengths

Footing Design Results

Toe Width = 0.50 ft Toe Heel

Heel Width = 3.33 Factored Pressure = 1,559 350 psf

Total Footing Width = 3.83 Mu' : Upward = 188 2,234 ft-#

Footing Thickness = 12.00 in Mu' : Downward = 51 3,526 ft-#

_ _ . Mu: Design = 137 1,292 ft-#

ﬁey ‘S“dm = 8-88 in Actual 1-Way Shear = 5.05 2.52 psi
ey bep = 2uin Allow 1-Way Shear = 40.00 40.00 psi

Key Distance from Toe = 0.00 ft Toe Reinforcing = None Specd

fc = 2,500 psi Fy = 60,000 psi Heel Rginforging = None Spec'd

Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd

Min. As % = 0.0018 ; :

Cover @ Top 2.00 @Btm= 3.00 in Other Acceptable Sizes & Spacings

Toe: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm

Heel: Not reg'd: Mu < phi*5*lambda*sqrt(f'c)*Sm
Key: No key defined

Min footing T&S reinf Area
Min footing T&S reinf Area per foot
If one layer of horizontal bars:

#4@ 9.26in

#5@ 14.35in
#6@ 20.37 in

Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING.....

Force Distance Moment
Item Ibs ft ft-#
Heel Active Pressure = 681.2 2.1 1,437.3
Surcharge over Heel =
Surcharge Over Toe =
Adjacent Footing Load =
Added Lateral Load =
Load @ Stem Above Soil = 6.33
Total 681.2 O.T.M. 1,437.3
Resisting/Overturning Ratio = 3.74
Vertical Loads used for Soil Pressure = 2,611.2 lbs

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure 1S NOT considered in
the calculation of Overturning Resistance.

Tilt

0.99 in2
0.26 in2 f#t
If two layers of horizontal bars:
#4@ 18.52 in
#5@ 28.70 in
#6@ 40.74 in
..... RESISTING.....
Force Distance = Moment
lbs ft ft-#
Soil Over Heel = 1,561.5 2.50 3,901.2
Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =
* Axial Live Load on Stem =
Soil Over Toe = 275 0.25 6.9
Surcharge Over Toe =
Stem Weight(s) = 447.7 0.83 3731
Earth @ Stem Transitions=
Footing Weight = 574.5 1.92 1,100.2
Key Weight =
Vert. Component =
Total = 2611.2 Ibs R.M.= 5,381.3

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Horizontal Deflection at Top of Wall due to settlement of soil

(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus

Horizontal Defl @ Top of Wall (approximate only) 0.043

in

250.0 pci

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe

because the wall would then tend to rotate into the retained soil.

(720)



Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page: 1
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
6'-0" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15 . ..
License : KW-06062345 ) Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16
License To : Iron Rock Engineering, Inc.

Criteria I Soil Data
g

Retained Height = 6.00 ft Allow Soil Bearing = 2,000.0 psf
. L Equivalent Fluid Pressure Method

Wall helgh_t above soil = 0.00% Active Heel Pressure = 34.0 psffit
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in ] =
Water height over heel = 0.01t Pa§5|ve P.ressure = 240.0 psiil

Soil Density, Heel = 110.00 pcf

Soil Density, Toe = 110.00 pcf

Footing||Soil Friction = 0.400 mE

Soil height to ignore =

for passive pressure = 12.00 in |
Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load
eI o = s s
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Qvgr Toe = 00 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Us.ed for Sliding & O-verturnlng Load Type = Wind W) WaII'to Ftg CL Dist = . 0.00 ft
Axial Load Applied to Stem i (Service Level) Footing Type Line Load
: Base Above/Below Soil  _

Axial Dead Load = 0.0 lbs Wind on Exposed Stem = 28.4 psf at Back of Wall = 0.0ft
Axial Live Load = 0.0 lbs (Strength Level ; . : -
Axial Load Eccentricity = 0.0in 9 ) Poisson's Ratio = 0300

' Design Summary l Stem Construction l Bottom

Wall Stability Ratios Design Height Above Ftg ft= Sten&oog
Overturning = 3.61 OK Wall Material Above "Ht" = Masonry
Sliding = 1.51 OK Design Method =  LRFD LRFD

Thickness = 8.00

Total Bearing Load = 3,139 lbs Rebar Size = # 4
...resultant ecc. = 5.61 in Rebar Spacing = 24.00
Soil Pressure @ Toe = 1,260 psf OK Dsseil;?: g;at?d at - Edge
Soil Pressure @ Heel = 246 psf OK fo/FB + falFa - 0.867

Allowable = 2,000 psf :
Soil Pressure Less Than AIIowabIep Tosal Ffarce @ Section _

ACIFactored @ Toe = 1,763 psf Service Level Ibs =
ACI Factored @ Heel - 344 psf Strength Level Ibs = 979.2
Footing Shear @ Toe = 5.9 psi OK Momeqt....ActuaI _

Footing Shear @ Heel = 2.9 psi OK Service Level fus =
_ ’ . Strength Level ft#= 19584
Allowable = 75.0 psi

Sliding Calcs Moment.....Allowable = 2,258.3
Lateral Sliding Force = 833.0 Ibs Shear.....Actual
less O % Passive Force = - 0.0 lbs Service Level psi=
less 100% Friction Force = - 1,255.7 Ibs Strength Level psi = 10.7
Added Force Req'd = 0.0 bbs OK Shear..... Allowable psi= 69.7

....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2 = 91.50
Rebar Depth 'd' in= 5.25
Masonry Data
m psi= 1,500
Fy psi= 60,000
. . . Solid Grouting = Yes

Vertical compone_nt of active Iageral soil Ppressure 1S Modular Ratio 'n’ = 21.48

NOT considered in the calculation of soil bearing Wall Weight psf= 84.0

Load Factors

Building Code IBC 2018,ACI Equiv. Solid Thick. in= 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight
Live Load 1.600 Masonry Design Method = LRFD

Earth, H 1.600 Concrete Data )

Wind, W 1.000 fe psi =

Seismic, E 1.000 Fy psi=



Use menu item Settings > Printing & Title Block

to set these five lines of information
for your program.

Title
Job #:
Description....

ENCLAVES LOT 20 RETAINING WALLS
Dsgnr:

Page: 2

RMD Date: 8 AUG 2022

6'-0" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structurai\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15
License : KW-06062345 . .
License To : Iron Rock Engineering, Inc.

Cantilevered Retaining Wall

Code: IBC 2018,ACI 318-14, TMS 402-16

Footing Dimensions & Strengths l
==

Toe Width = 0.50 ft
Heel Width = 3.67
Total Footing Width = 417
Footing Thickness = 12.00 in
Key Width = 0.00 in
Key Depth = 0.00 in
Key Distance from Toe = 0.00 ft
fc = 2,500 psi Fy = 60,000 psi
Footing Concrete Density = 150.00 pcf
Min. As % = 0.0018
Cover @ Top 2.00 @ Btm= 3.00 in

Footing Designh Results l
e
Toe Heel

Factored Pressure = 1,763 344 psf
Mu' : Upward = 213 3,090 ft-#
Mu' : Downward = 51 4,870 ft-#
Mu: Design = 162 1,780 ft#
Actual 1-Way Shear = 5.88 2.92 psi
Allow 1-Way Shear = 40.00 40.00 psi
Toe Reinforcing = None Spec'd

Heel Reinforcing = None Spec'd

Key Reinforcing = None Spec'd

Other Acceptable Sizes & Spacings

Toe: Not req'd: Mu < phi*5*lambda*sqrt(fc)*Sm
Heel: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm

Key: No key defined

Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING.....

Force

Item Ibs

Heel Active Pressure = 833.0
Surcharge over Heel =

Surcharge Over Toe =

Adjacent Footing Load =

Added Lateral Load =

Load @ Stem Above Soil =

Total 833.0 O.T.M.

Resisting/Overturning Ratio
Vertical Loads used for Soil Pressure =

Distance

3,139.2 Ibs

Min footing T&S reinf Area 1.08 in2
Min footing T&S reinf Area per foot 0.26 in2 #it
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26 in #4@ 18.52 in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
..... RESISTING.....

Moment Force Distance Moment
ft-# ibs ft ft-#
1,943.7 Soil Over Heel = 1,982.2 2.67 5,289.2

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =
* Axial Live Load on Stem =
Soil Over Toe = 27.5 0.25 6.9
Surcharge Over Toe =
1.943.7 Stem Weight(s) = 504.0 0.83 420.0
' Earth @ Stem Transitions=
Footing Weight = 625.5 2.09 1,304.2
3.61 Key Weight =
Vert. Component =
Total = 3,139.2 Ibs R.M.= 7,020.2

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in

the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in

the calculation of Overturning Resistance.

Tilt

Horizontal Deflection at Top of Wall due to settlement of soil

(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus

Horizontal Defi @ Top of Wall (approximate only)

250.0 pci
0.050 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe.

because the wall would then tend to rotate into the retained soil.




Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page: 1
to set these five lines of information Job #: Dsgnr:  RMD Date: 8 AUG 2022

for your program. Description....
6'-8" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15 . .
License : KW-06062345 Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14, TMS 402-16
License To : Iron Rock Engineering, Inc.

Criteria I Soil Data
____ = |
Retained Height = 667 2"0\_” Sloiltl?:?a_rciing et 2d000-0 psf |
. S quivalent Fluid Pressure Metho [
Wall hevgh.t above soil = 0.00 Active Heel Pressure = 34.0 psffit [l 11
Slope Behind Wall = 0.00 W
Height of Soil over Toe = 6.00 in ) = e
Water height over heel = 0.0t Passive Pressure = 2400 psfit ‘
Soail Density, Heel = 110.00 pcf |
Soil Density, Toe = 110.00 pcf
Footing||Soil Friction = 0.400 . E &
Soil height to ignore  — —
for passive pressure = 12.00 in
Surcharge Loads l Lateral Load Applied to Stem I Adjacent Footing Load
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/it Adjacent Footing Load = 0.0lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Us-ed for Sliding & O-verturnlng Load Type = Wind (W) Wall to Ftg CL Dist = ~0.00ft
Axial Load Applied to Stem j (Service Level) Footing Type Line Load
S A Base Above/Below Soil  _
Axial Dead Load S 0.0 lbs Wind on Exposed Stem _ 28.4 psf at Back of Wall - 0.01
Axial Live Load = 0.0 Ibs (Strength Level) i ' i =
Axial Load Eccentricty =  0.0in Poisson's Ratio 0.300
Design Summary I Stem Construction Bottom
Wall Stability Ratios Design Height Above Ftg ft= 0.00
Overturning = 3.62 OK Wall Material Above "Ht* = Masonry
Sliding = 1.51 OK Design Method = LRFD LRFD
Thickness = 8.00
Total Bearing Load = 3,779 Ibs Rebar Size = # 4
...resultant ecc. = 6.25 in Rebar Spacing = 16.00
Soil Pressure @ Toe = 1,388 psf OK DeRseil;e:‘r DPLat:ed at - Edge
Soil Pressure @ Heel = 262 psf OK fo/FB + fa/Fa - 0.813
Allowable = 2,000 psf ;
Soil Pressure Less Than Allowable To?;:;’:te(?elsec"o" los =
ACI Factored @ Toe = 1,943 psf -
ACI Factored @ Heel ~ = 367 psf " Stfe“gthA'-et"e'l lbs= 12097
Footing Shear @ Toe = 6.6 psi OK OMENE....aAcHa _
Footing Shear @ Heel = 3.0 psi OK Service Level ft-4 =
9 = O psi Strength Level = 2,689.2
Allowable = 75.0 psi M Al bl - 33094
Sliding Calcs oment..... owable = ,309.
Lateral Sliding Force = 999.8 Ibs Shear.....Actual _
less 0 % Passive Force = - 0.0 Ibs Service Level psi=
less 100% Friction Force = - 1,511.51lbs Strength Level psi= 13.2
Added Force Req'd = 0.0 Ibs OK Shear.....Allowable psi= 69.7
....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2 = 91.50
Rebar Depth 'd’ in= 5.25
Masonry Data
fm psi= 1,500
Fy psi= 60,000
. ) . Solid Grouting = Yes
Vertical component of active lateral soil pressure IS Modular Ratio 'n' = 21.48
NOT considered in the calculation of soil bearing Wall Weight psf= 84.0
Load Factors ) N .
Building Code IBC 2018,ACI Equiv. Solid Thick. in= 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight
Live Load 1.600 Masonry Design Method = LRFD
Earth, H 1.600 Concrete Data i
Wind, W 1.000 fe psi =
Seismic, E 1.000 Fy psi=



Use menu item Settings > Printing & Title Block Titte ENCLAVES LOT 20 RETAINING WALLS Page: 2
to set these five lines of information Job #: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
6'-8" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15 = . .
Li?::rluger:olév&-ososzus N Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16

License To : Iron Rock Engineering, Inc.

Footing Dimensions & Str_engths I Footing Design Results I
pr————

Toe Width = 0.50 ft Toe Heel
Heel Width = 4.08 Factored Pressure 1,943 367 psf i
Total Footing Width = 4,58 Mu' : Upward 236 4,419 ft-#

Footing Thickness = 12.00 in Mu' : Downward 51 6,780 ft-#
) _ . Mu: Design 184 2,360 ft-#
Key Width = 9-00in Actual 1-Way Shear = 6.62 3.01 psi
ey Uep - 00 in Allow 1-Way Shear =  40.00  40.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd
fc = 2,500 psi Fy = 60,000 psi Heel Rejnforc;ing = None Spec'd
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 00018 Other Acceptable Sizes & Spacings

T 2 Btm= 3.00 i
Cover @ Top 00 @Btm= 3.00in Toe: Not req'd: Mu < phi*5*lambda*sqrt(fc)*Sm

Heel: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm
Key: No key defined

Min footing T&S reinf Area 1.18 in2
Min footing T&S reinf Area per foot 0.26 in2 #t
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26in #4@ 18.52 in
#5@ 14.351in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
Summaﬁ of Overturnina & Resisting Forces & Moments I
..... OVERTURNING..... ....RESISTING.....
Force Distance Moment Force Distance = Moment
Item Ibs ft ft-# Ibs ft ft-#
Heel Active Pressure = 999.8 2.56 2,555.9 Soil Over Heel = 2,504.0 2.87 7,194.8

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem=

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = 7.67 * Axial Live Load on Stem =
= Soil Over Toe = 27.5 0.25 6.9

Surcharge Over Toe =
Stem Weight(s) = 560.2 0.83 466.8

999.8 .T.M. 2,555.9 -

Lo oTM Earth @ Stem Transitions=
= = Footing Weight = 687.0 2.29 1,573.2

Resisting/Overturning Ratio = 3.62 Key Weight =

Vertical Loads used for Soil Pressure = 3,778.7 lbs Vert. Component =
Total = 3,778.7 Ibs R.M.= 9,241.7

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation,

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in

the calculation of Qverturning Resistance.

Tilt |
Horizontal Deflection at Top of Wall due to settlement of soil
{Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Deft @ Top of Wall (approximate only) 0.056 in
The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe,
because the wall would then tend to rotate into the retained soil.




Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page: 1
to set these five lines of information Job # Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
7'4" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structurai\calculations\enclaves rw_calcs.R
RetainPro (c) 1987-2018, Build 11.18.06.15

License : KW-06062345 o Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16
License To : Iron Rock Engineering, Inc.
Criteria | Soil Data )
ji——a =——=—
Retained Height = 7.33 ft Allow Soil Bearing = 2,000.0 psf
. — Equivalent Fluid Pressure Method |
Wall height above soil = 0.00 t Active Heel Pressure = 34.0 psffit il
Slope Behind Wall = 0.00 |
Height of Soil over Toe = 6.00in . = -
Water height over heel = 0.0t Pa.sswe Eressure = 2400 psift i
Soil Density, Heel = 110.00 pcf [
Soil Density, Toe = 110.00 pcf
Footing||Soil Friction = 0.400 i
Soil height to ignore L2 T
for passive pressure = 12.00 in A :
Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load
e =
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge OverToe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Us-ed for Sliding & O.verturmng Load Type = Wind (W) Wall.to Ftg CL Dist = ' 0.00 ft
Axial Load Applied to Stem | (Service Level) Footing Type , Line Load
: — Base Above/Below Soil _
Axial Dead Load B 0.0 Ibs Wind on Exposed Stem - 28.4 psf at Back of Wall = 0.0t
Axial Live Load = 0.0 lbs (Strength Level) ; ' ; =
Axial Load Eccentricity = 0.0in Poisson’s Ratio 0.300
Design Summary I Stem Construction I Bottom
L Stem OK
Wall Stability Ratios Design Height Above Fig = 0.00
Overturning = 3.64 OK Wall Material Above "Ht" = Masonry
Sliding = 1.52 OK Design Method = LRFD LRFD
Thickness = 8.00
Total Bearing Load = 4,484 |bs Rebar Size = # 4
...resultant ecc. = 6.85 in Rebar Spacing = 8.00
Soil Pressure @ Toe = 1,511 psf OK DeR:iZir glaatged at B Edge
Soil Pressure @ Heel = 282 psf OK b/FB + fa/Fa = 0.581
Allowable = 2,000 psf ;
Soil Pressure Less Than Allowable Toga;:i(;;cte?e?ectlon Ibs =
ACI Factored @ Toe = 2,116 psf i
ACI Factored @ Heel = 395 psf " Stfengt“keve'l lbs =" 1.4614
Footing Shear @ Toe = 7.3 psi OK omeqt.... ctua _
Footing Shear @ Heel = 3.1 psi OK Service Level ft-s =
9 = 1 ps Strength Level fi#t= 35708
Allowable = 75.0 psi
- Moment.....Allowable = 6,150.0
Sliding Calcs
Lateral Sliding Force = 1,179.6 Ibs Shear.....Actual -
less 0 % Passive Force = - 0.0 lbs Service Level psi=
less 100% Friction Force = - 1,793.6 Ibs Strength Level psi= 16.0
Added Force Req'd = 0.0 lbs OK Shear.... Allowable pSI = 69.7
....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2= 91.50
Rebar Depth 'd' in= 5.25
Masonry Data
fm psi= 1,500
Fy psi= 60,000
. . . Solid Grouting = Yes
Vertical component of active lateral soil pressure IS Modular Ratio 'n' = 21.48
NOT considered in the calculation of soil bearing Wall Weight psf= 84.0
Load Factors . . ) )
Building Code IBC 2018,ACI Equiv. Solid Thick. in= 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight
Live Load 1.600 Masonry Design Method = LRFD
Earth, H 1.600 Concrete Data i
Wind, W 1.000 fe psi=
Seismic, E 1.000 Fy psi=



Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page: 2
to set these five lines of information Job # Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
7'-4" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structurai\calculations\enclaves rw_calcs.R
RetainPro (c) 1987-2018, Build 11.18.06.15

License : KW-06062345 o Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16
License To : Iron Rock Engineering, Inc.
Footing Dimensions & Strengths Footing Design Results
Toe Width = 0.50 ft Toe Heel
Heel Width = 4.50 Factored Pressure = 2,116 395 psf
Total Footing Width = 5.00 Mu' : Upward = 257 6,134 ft-#
Footing Thickness = 12.00in Mu' : Downward = 51 9,165 ft-#
_ _ ) Mu: Design = 206 3,030 ft-#
Eey ‘E’)V'dm = g-gg in Actual 1-Way Shear = 7.34 3.12 psi
ey Dep = Odin Allow 1-Way Shear = 40.00 75.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd
fc = 2,500 psi Fy = 60,000 psi Heel Rginforc_:ing = #5@ 14.35in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Other Acceptable Sizes & Spacings

T 2.00 Btm= 3.00 in
Cover @ Top @Bim 0 Toe: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm

Heel: #4@ 9.26 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.78 in, #8@ 36.57 in, #9@ 46
Key: No key defined

Min footing T&S reinf Area 130 in2
Min footing T&S reinf Area per foot 0.26 in2 #t
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26in #4@ 18.52 in
#5@ 14.351in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance  Moment
Item Ibs ft ft-# lbs ft ft-#
Heel Active Pressure = 1,179.6 2.78 3,275.4 Soil Over Heel S 3,090.8 3.08 9,530.0
Surcharge over Heel = Sloped Soil Over Heel =

Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =

Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = 8.33 * Axial Live Load on Stem =
= Soil Over Toe = 275 0.25 6.9

Surcharge Over Toe =
Stem Weight(s) = 615.7 0.83 513.1

1,179.6 T.M. ,275.4 .

Total ! O.T.} 3 Earth @ Stem Transitions=
= = Footing Weight = 750.0 2.50 1,875.0

Resisting/Overturning Ratio = 3.64 Key Weight =

Vertical Loads used for Soil Pressure = 4,484.0 lbs Vert. Component =
Total = 4,484.0 Ibs R.M.= 11,925.0

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in

the calculation of Overturning Resistance.

Tilt |
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.062 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe
because the wall would then tend to rotate into the retained soil.

| F#



Use menu item Settings > Printing & Title Block Titte ENCLAVES LOT 20 RETAINING WALLS Page: 1
to set these five lines of information Job#: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
8'-0" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R
RetainPro (c) 1987-2018, Build 11.18.06.15

License : KW-06062345 o Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16
License To : Iron Rock Engineering, Inc.
Criteria I Soil Data
|
Retained Height = 8.00 ft Allow Soil Bearing = 2,000.0 psf
. I Equivalent Fluid Pressure Method
Wall helgh't above soil = 0.00 t Active Heel Pressure = 34.0 psfift
Slope Behind Wall = 0.00
Height of Soil over Toe = 6.00in ) =
Water height over heel = 0.0t Pa§5|ve P.ressure = 2400 psfift
Soil Density, Heel = 110.00 pcf
Soil Density, Toe =  110.00 pcf
Footing||Soil Friction = 0.400
Soil height to ignore —y
for passive pressure = 12.00 in :
Surcharge Loads I Lateral Load Applied to Stem I Adjacent Footing Load
L = f e o R =
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge OverToe = 00 ...Height to Bottom = 0.00 ft Eccentricity = 0.00 in
Us.ed for Sliding & O-verturnlng Load Type = Wind W) Wall.to Ftg CL Dist = ~0.00 ft
Axial Load Applied to Stem j (Service Level) Footing Type Line Load
RS Base Above/Below Soil  _
Axial Dead Load = 0.0 lbs Wind on Exposed Stem - 28.4 psf at Back of Wall = 0.0ft
Axial Live Load B 0.0 Ibs (Strength Level) . . : =
Axial Load Eccentricity = 0.0in Poisson's Ratio 0.300
Design Summary I Stem Construction I Bottom
— Stem OK
Wall Stability Ratios Design Height Above Ftg ft= 0.00
0‘_’6{““’“‘”9 = 3.64 OK Wall Material Above "Ht" = Masonry
Sliding = 1.52 OK Design Method = LRFD LRFD
Thickness = 8.00
Total Bearing Load = 5,245 lbs Rebar Size = # 4
...fesultant ecc. = 7.50 in Rebar Spacing = 8.00
Soil Pressure @ Toe = 1,642 psf OK DeRseiZ?: glaatged at - Edge
Soil Pressure @ Heel = 298 psf OK fb/FB + fa/Fa - 0.755
Allowable = 2,000 psf ;
Soil Pressure Less Than Allowable TOtSa;;;LctSe?eCtlon bs =
ACI Factored @ Toe = 2,298 psf C
ACI Factored @ Heel = 417 psf " Stre"flth:et"ell lbs=1,740.8
. _ . oment....Actua
oot T Somoesenleel s
9 - 2 psi Strength Level fr#= 46421
Allowable = 75.0 psi M Al | _
Sliding Calcs oment..... owable = 6,150.0
Lateral Sliding Force = 1,377.0lbs Shear.....Actual .
less 0 % Passive Force = - 0.0lbs Service Level psi=
less 100% Friction Force = - 2,098.1 Ibs Strength Level psi= 19.0
Addéd Force Req'd = 0.0 Ibs OK Shear.....Allowable psi= 69.7
....for 1.5 Stability = 0.0 Ibs OK Anet (Masonry) in2= 91.50
Rebar Depth 'd’ in= 5.25
Masonry Data
fm psi= 1,500
Fy psi= 60,000
) . . Solid Grouting = Yes
Vertical component of active lateral soil pressure IS Modular Ratio 'n’ = 21.48
NOT considered in the calculation of soil bearing Wall Weight psf= 84.0
Load Factors . . . )
Building Code IBC 2018,ACI Equiv. Solid Thick. In= 7.60
Dead Load 1.200 Masonry Block Type = Normal Weight
Live Load 1.600 Masonry Design Method = LRFD
Earth, H 1.600 Concrete Data )
Wind, W 1.000 fe psi=

Seismic, E 1.000 Fy psi=



Use menu item Settings > Printing & Title Block Title ENCLAVES LOT 20 RETAINING WALLS Page: 2
to set these five lines of information Job#: Dsgnr: RMD Date: 8 AUG 2022

for your program. Description....
8'-0" MAX HT. RETAINING - NO FENCE

This Walt in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15 R ..
License : K(V\)I-06052345 Cantilevered Retaining Wall Code: IBC 2018,ACI 318-14,TMS 402-16
License To : Iron Rock Engineering, Inc.
Footing Dimensions & Strengths I Footing Design Results l
Toe Width = 0.50 ft Toe Heel
Heel Width = 4.91 Factored Pressure = 2,298 417 psf
Total Footing Width = 5.41 Mu' : Upward = 280 8,179 ft-#
Footing Thickness = 12.00in MU' :govynward = Zg; 1§g(2)§ ffttj:
. _ . u: Design = !
ﬁey ‘é"'d:'r‘l = 8-88 in Actual 1-Way Shear = 8.10 3.04 psi
ey bep = AYin Allow 1-Way Shear = 40.00 75.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = None Spec'd
fc = 2,500 psi Fy = 60,000 psi Heel Re_infor(_:ing = #5@ 14.35in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Other Acceptable Sizes & Spacings

T 2.00 Btm= 3.00i
Cover @ Top @ Btm n Toe: Not req'd: Mu < phi*5*lambda*sqgrt(f'c)*Sm

Heel: #4@ 9.26 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.78 in, #8@ 36.57 in, #9@ 46
Key: No key defined

Min footing T&S reinf Area 1.40 in2
Min footing T&S reinf Area per foot 0.26 in2 #t
If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 9.26in #4@ 18.52 in
#5@ 14.351in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item lbs ft ft-# Ibs ft fi-#
Heel Active Pressure = 1,377.0 3.00 4,131.0 Soil Over Heel = 3,734.1 3.29 12,279.1

Sloped Soil Over Heel =
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = 9.00 * Axial Live Load on Stem =
= Soil Over Toe = 27.5 0.25 6.9

Surcharge Over Toe =
Stem Weight(s) = 672.0 0.83 560.0

| 1,377.0 .T.M. 4,131.0 -

Tota o Earth @ Stem Transitions =
= = Footing Weighi = 811.5 2.71 2,195.1

Resisting/Overturning Ratio = 3.64 Key Weight =

Vertical Loads used for Soil Pressure = 5,245.1 |bs Vert. Component =
Total = 5,245.1 Ibs R.M.= 15,041.1

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.

Vertical component of active iateral soil pressure IS NOT considered in

the calculation of Overturning Resistance.

Tilt i
Horizontal Deflection at Top of Wall due to settlement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci

Horizontal Defl @ Top of Wall (approximate only) 0.067 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe
because the wall would then tend to rotate into the retained soil.




Use menu item Settings > Printing & Title Block

to set these five lines of information
for your program.

Title ENCLAVES LOT 20 RETAINING WALLS Page: 1
Job # : Dsgnr: RMD Date: 8 AUG 2022
Description....

8'-8" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

RetainPro (c) 1987-2018, Build 11.18.06.15
License : KW-06062345 . )
License To : Iron Rock Engineering, Inc.

Cantilevered Retaining Wall

Code: IBC 2018,ACI 318-14,TMS 402-16

Criteria I
Retained Height = 8.67 ft

Wall height above soil = 0.00 ft

Slope Behind Wall = 0.00

Height of Soil over Toe = 6.00 in
Water height over heel = 0.0 ft

Surcharge Loads

T Skt
Surcharge Over Heel = 0.0 ps
Used To Resist Sliding & Overturning
Surcharge Over Toe = 0.0
Used for Sliding & Overturning

Axial Load Applied to Stem

f

Axial Dead Load = 0.0 Ibs
Axial Live Load = 0.0 Ibs
Axial Load Eccentricity = 0.0in

Design Summary
===

J

Soil Data =
i 4

Allow Soil Bearing = 2,000.0 psf o

Equivalent Fluid Pressure Method 7

Active Heel Pressure = 34.0 psf/ft

Passive Pressure = 240.0 psf/it

Soil Density, Heel = 110.00 pcf

Soil Density, Toe = 110.00 pcf

Footing||Sail Friction = 0.400

Soil height to ignore =
for passive pressure = 1200 in *

Lateral Load Applied to Stem

. -

I Adjacent Footing Load

Wall Stability Ratios

Overturning = 3.55 OK

Sliding = 1.51 OK

Total Bearing Load = 5,989 Ibs

...resultant ecc. = 8.28 in

Soil Pressure @ Toe = 1,792 psf OK

Soil Pressure @ Heel = 292 psf OK
Allowable = 2,000 psf

Soil Pressure Less Than Allowable

ACI Factored @ Toe = 2,508 psf
ACI Factored @ Heel = 408 psf
Footing Shear @ Toe = 9.0 psi
Footing Shear @ Heel = 3.2 psi

Allowable = 75.0 psi

Sliding Calcs

Lateral Sliding Force = 1,589.7 Ibs
less 0 % Passive Force = - 0.0 lbs
less 100% Friction Force = - 2,395.8 Ibs
Added Force Req'd = 0.0 lbs

....for 1.5 Stability = 0.0 lbs

Vertical component of active lateral soil pressure IS
NOT considered in the calculation of soil bearing

Load Factors

Building Code 1BC 2018,ACI
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.000
Seismic, E 1.000

OK
OK

OK
OK

T =
Lateral Load = 0.0 #/1t Adjacent Footing Load =
...Height to Top = 0.00 ft Footing Width .
...Height to Bottom = 0.00 ft Eccentricity =
Load Type = Wind (W) \Ii\tlnzl:i;%lflfgp?- Dist =
(Service Level) Base Above/Below Soil  _
Wind on Exposed Stem _ 28.4 psf at Back of Wall =
(Strength Level) Poisson's Ratio =
Stem Construction Bottom
Stem OK
Design Height Above Ftg ft= 0.00
Wall Material Above "Ht" = Masonry
Design Method = LRFD LRFD
Thickness = 8.00
Rebar Size = # 4
Rebar Spacing = 8.00
Rebar Placed at = Edge
Design Data
fb/FB + fa/Fa = 0.961
Total Force @ Section
Service Level Ibs =
Strength Level Ibs= 2,0446
Moment....Actual
Service Level ft-#=
Strength Level ft-#=  5,908.9
Moment.....Allowable = 6,150.0
Shear.....Actual
Service Level psi=
Strength Level psi = 223
Shear.....Allowable psi= 69.7
Anet (Masonry) in2= 91.50
Rebar Depth ‘d’ in= 5.25
Masonry Data
fm psi= 1,500
Fy psi= 60,000
Solid Grouting = Yes
Modular Ratio 'n' = 21.48
Wall Weight psf= 84.0
Equiv. Solid Thick. in= 7.60
Masonry Block Type = Normal Weight
Masonry Design Method = LRFD
Concrete Data
fc psi=
Fy psi=

0.0 lbs
0.00 ft
0.00in
0.00 ft

Line Load

0.01t
0.300
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Tite ENCLAVES LOT 20 RETAINING WALLS
Job # ! Dsgnr: RMD
Description....

8'-8" MAX HT. RETAINING - NO FENCE

This Wall in File: y:\lunt - lake havasu enclaves lot 20 structural\calculations\enclaves rw_calcs.R

Page: 2

Date: 8 AUG 2022

RetainPro (¢} 1987-2018, Build 11.18.06.15
License : KW-06062345 i i
License To : Iron Rock Engineering, Inc.

Cantilevered Retaining Wall

Code: IBC 2018,ACI 318-14,TMS 402-16

Footing Dimensions & Strengths I

Toe Width = 0.50 ft
Heel Width = 5.25
Total Footing Width = 575
Footing Thickness = 12.00in
Key Width = 0.00in
Key Depth = 0.00 in
Key Distance from Toe = 0.00 ft
fc = 2,500 psi Fy = 60,000 psi
Footing Concrete Density = 150.00 pcf
Min. As % = 0.0018

Cover @ Top 2.00

@Btm= 3.00 in

Footing Design Resulits I

Toe Heel
2,508 408 psf

Factored Pressure

Mu' : Upward = 306 10,149 ft-#
Mu' ;: Downward = 51 14,923 ft-#
Mu: Design = 255 4,774 ft-#
Actual 1-Way Shear = 8.95 3.18 psi
Allow 1-Way Shear = 40.00 75.00 psi
Toe Reinforcing = None Spec'd

Heel Reinforcing = #5@ 14.35in

Key Reinforcing = None Spec'd

Other Acceptable Sizes & Spacings
Toe: Not req'd: Mu < phi*5*lambda*sqrt(fc)*Sm

Heel: #4@ 9.26 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.78 in, #8@ 36.57 in, #9@ 46

Key: No key defined

Min footing T&S reinf Area 149 in2
Min footing T&S reinf Area per foot 0.26 in2 #t

If one layer of horizontal bars:

If two layers of horizontal bars:

#4@ 9.26in #4@ 18.52 in
#5@ 14.35in #5@ 28.70in
#6@ 20.37 in #6@ 40.74 in
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft-# lbs ft ft-#
Heel Active Pressure = 1,589.7 5,124.0 Soil Over Heel = 43711 3.46 15,116.8
Surcharge over Heel = Sloped Soil Over Heel =
Surcharge Over Toe = Surcharge Over Heel =
Adjacent Footing Load = Adjacent Footing Load =
Added Lateral Load = Axial Dead Load on Stem =
Load @ Stem Above Soil = * Axial Live Load on Stem =
= Soil Over Toe = 275 0.25 6.9
Surcharge Over Toe =
Stem Weight(s) = 728.3 0.83 606.9
1,589.7 T.M. 5,124. I,
Total o.T.8 0 Earth @ Stem Transitions=
= Footing Weighi = 862.5 2.88 2,479.7
Resisting/Overturning Ratio 3.55 Key Weight =
Vertical Loads used for Soil Pressure = 5,989.4 Ibs Vert. Component =
Total = 5989.4 Ibs R.M.= 18,210.3

* Axial live load NOT included in total displayed

or used for overturning

resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS NOT considered in

the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS NOT considered in

the calculation of Overturning Resistance.

Tilt

Horizontal Deflection at Top of Wall due to settlement of soil

(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus

Horizontal Defl @ Top of Wall (approximate only)

250.0 pci
0.075 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the toe.
because the wall would then tend to rotate into the retained soil.
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