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DESIGN DATA:
Roof Loads-

Dead Load = 15 psf

Live Load = 25 psf (Snow)
Floor Loads-

Dead Load = 15 psf
Live Load =40 psf

WIND:
110 MPH
Exposure “B”
SEISMIC:

Zip Code: 98040

Ss =1.439
S1=0.552

Fa=1.00
Fv=1.50

Sds = 0.959
Sd1=0.552

Above values per Soil's Report by: Nelson Geotech. Associates, Inc.,

File No. 1211520, September 27, 2021.

Soil Bearing = 1500 psf (Per Soil's Report)
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‘Cantilevered Retaining Wall
Lic. # : KW-06009143

DESCRIPTION: 4'Building Ret. wall, without building load and Seismic

' Criteria ‘
Retained Height = 3.00 ft
Wall height above soil = 0.00 ft
Slope Behind Wall = 0.00:1
Height of Soil over Toe = 12.00in
Water height over heel = 0.0 ft

Vertical component of active

Lateral soil pressure options:
NOT USED for Soil Pressure.
NOT USED for Sliding Resistance.
NOT USED for Overturning Resistance.

' Design Summary
Wall Stability Ratios

Overturning = 343 OK

Sliding = 2.59 OK

Total Bearing Load = 1,078 Ibs

...resultant ecc. = 3.12'in

Soil Pressure @ Toe = 700 psf OK

Soil Pressure @ Heel = 162 psf OK
Allowable = 1,500 psf

Soil Pressure Less Than Allowable

ACI Factored @ Toe = 841 psf
ACI Factored @ Heel = 195 psf
Footing Shear @ Toe = 0.9 psi OK
Footing Shear @ Heel = 4.6 psi OK
Allowable = 82.2 psi
Sliding Calcs  (Vertical Component NOT Used)
Lateral Sliding Force = 300.0 Ibs
less 100% Passive Force = - 400.0 lbs
less 100% Friction Force = -  370.41Ibs
Added Force Req'd = 0.0 lbs OK
....for 1.5 : 1 Stability = 0.0 bs OK
Load Factors - —
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.600
Seismic, E 1.000

Project Title: Moran Residence
Engineer:
Project ID:

Project Descr:

KIA CO
171-2101

LSﬁbirl Data

Allow Soil Bearingr

Equivalent Fluid Pressure Method

Heel Active Pressure
Toe Active Pressure
Passive Pressure

Soil Density, Heel

Soil Density, Toe
Friction Coeff btwn Ftg

Soil height to ignore
for passive pressure

\ Stem Co?lwstrugtipn

n nn

& Soil

n

Design Height Above Ftg
Wall Material Above "Ht"

Thickness
Rebar Size

Rebar Spacing
Rebar Placed at

Design Data
fb/FB + falFa

Total Force @ Section
Moment....Actual
Moment.....Allowable
Shear.....Actual
Shear.....Allowable

Wall Weight

Rebar Depth 'd'

Lap splice if above

Lap splice if below
Hook embed into footing

Concrete Data
fc
Fy

1,500.0 psf
45.0 psflft
30.0 psfift
200.0 psflft
110.00 pcf
110.00 pef
0.350
0.00in
| Top Stem
Stem OK
ft= 0.00
= Concrete
in= 8.00
= # 5
in= 16.00
= User Spec
= 0.057
lbs = 300.0
ft-l = 316.0
ft-l= 5515.2
psi= 45
psi= 82.2
psf= 100.0
in= 5.50
in= 12.00
in= 6.00
in= 6.00
psi=  3,000.0
psi=

Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24

File: 171-2101.ec6

Kia CO

Calculations per AC1 318-14, TMS 402-16, IBC 2018,

CBC 2019, ASCE 7-16

27w %



Project Title: Moran Residence
Engineer: KIA CO

Project ID: 171-2101

Project Descr:

File; 171-2101.ec6
Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24
Kia CO

Cantilevered Retaining Wall
fl Lic. # : KW-06009143
DESCRIPTION: 4'Building Ret. wall, without building load and Seismic

| Footing Dimensions & Strengths ‘ \ Footing Design Results
Toe Width = 0.92 ft Toe Heel
Heel Width = 1.58 Factored Pressure = 841 195 psf
Total Footing Width = 2.50 Mu': Upward = 320 0 ft-Ib
Footing Thickness = 12.00 in Mu": Downward = 131 242 ft-lb
i _ ) Mu: Design = 189 242 ft-lb
Key W'd"r: = 0.00 in Actual 1-Way Shear = 0.93 4.63 psi
Key Dept = 0.00in Allow 1-Way Shear = 8216  82.16 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = #5 @ 16.00 in
fo = 3,000 psi Fy = 60,000 psi Heel Reinforcing = #5@16.00in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Other Acceptable Sizes & Spacings
Cover @ Top 2,00 @Btm.= 3.00in Toe: Notreq'd, Mu<S * Fr
Heel: Notreq'd, Mu<S*Fr
Key: No key defined
Summary of Overturning & Resisting Forces & Moments — S ]
..... OVERTURNING..... ....RESISTING.....
Force Distance Moment Force Distance Moment
ltem ~lbs - ft flb Ibs -t b
Heel Active Pressure = 360.0 1.33 480.0 Soil Over Heel = 302.5 2.04 617.6
Surcharge over Heel = Sloped Soil Over Heel =
Toe Active Pressure = -60.0 0.67 -40.0 Surcharge Over Heel =
Surcharge Over Toe = Adjacent Footing Load =
Adjacent Footing Load B Axial Dead Load on Stem =
Added Lateral Load = * Axial Live Load on Stem =
Load @ Stem Above Soil = Soil Over Toe = 100.8 0.46 46.2
Surcharge Over Toe =
Stem Weight(s) = 300.0 1.25 375.0
_ — Earth @ Stem Transitions =
Total = 3000 OTM. = 440.0 Footing Weight = 375.0 1.25 468.8
Resisting/Overturning Ratio = 343 Key Weight =
Vertical Loads used for Soil Pressure = 1,078.3 Ibs Vert. Component =
Total = 1,078.3 Ibs RM.= 1,507.6

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

resistance, but is included for soil pressure calculation.

2rv-2/Y



Project Title: Moran Residence
Engineer: KIA CO

Project ID:  171-2101

Project Descr:

s —— File: 171-2101 606
Cantilevered Retaining Wall Software copyright ENERCALC, INC. 1983-2020, Buid:12.20.8.24

 Lic. # : KW-06009143 Kia CO
DESCRIPTION: 6'Building Ret. wall, without building load and Seismic

Criteria - | SoilData Calculations per ACI 318-14, TMS 402-16, IBC 2018,
Retained Height = 500ft Allow Soil Bearing = 1,500.0 psf CEC-AROETAS
Wall height above soil = 0.00 ft Equivalent Fluid Pressure Method
Slope Behind Wall = 0.00:1 Heel Active Pressure = 45,0 psfift
Height of Soil over Toe = 12.00 in Toe Active Pressure = 30.0 psf/ft
Water height over heel = 0.0ft Passive Pressure = 200.0 psffft
Vertical component of active Soil Density, Heel = 110.00 pef
Lateral soil pressure options: Soil Densit ' T -

4 y, Toe 110.00 pef
NOT USED for Sail Pressure. b -
NOT USED for Siding Resistance. ;z;‘;’;gi‘t’f:izmeﬁg Sl = 030
NOT USED for Overturning Resistance. for passive pressure = 0.00in
Design Summary ' Stem Construction  TopStem . S
I o T e Stem OK
Wall Stability Ratios Design Height Above Ftg  ft= 0.00
Overtuming = 2.94 OK Wall Material Above "Ht" = Concrete
Sliding o 1.50 OK Thickness in= 8.00
Rebar Size = # 5
Total Bearing Load = 2,079 lbs Rebar Spacing in= 12.00
..resultant ecc. = 4.80 in DRe:bar Dplatced at = User Spec
esian i R s —
Soil Pressure @ Toe = 910 psf OK fb/'FgB + ?a/apa = 0.206
301\'1;322:2‘* gl ® 20 p:: O Total Force @ Section ~ bs=  876.0
Soil Pressure Less Than Auowall)le P Moment....Actual ft f 1,492.0
ACI Factored @ Toe - 1,092 pSf Moment.....Allowable ﬂ'l = 7,247.3
ACI Factored @ Heel = 240 psf Shear.... Actual psi= 133
Footing Shear @ Toe = 5.2 psi OK Shear.... Allowable psi = 82.2
Footing Shear @ Heel = 11.4 psi OK Wall Weight psf = 100.0
Allowable = 82.2 psi Rebar Depth 'd' In= 5.50
Sliding Calcs  (Vertical Component NOT Used) tap sp:;ce !: gblove n f 1288
Lateral Siiding Force = 75001bs ook el e folia. Lo 6.00
less 100% Passive Force = - 400.0 Ibs MLsidiseo S '
less 100% Friction Force = - 720.8Ibs ‘r’"“e BRNa T )
Added Force Req'd = 0.0 Ibs OK F; gzl = SN
....for 1.5 : 1 Stability = 0.0 Ibs OK
Load Factors — —
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.600
Seismic, E 1.000
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Project Title: Moran Residence
Engineer: KIA CO

Project ID:  171-2101
Project Descr:

B Lic. # : KW-06009143

DESCRIPTION:  6'Building Ret. wall, without building load and Seismic

Footing Dimensions & Strengths
1.54 ft

Toe Width =
Heel Width = 22 Factored Pressure
Total Footing Width = 3.75 Mu' : Upward
Footing Thickness = 12.00in Mu': Downward
, _ , Mu: Design
&ey Width = 0.001n Actual 1-Way Shear
ey Depth = 0.00 in ¥
Kev Di from T B 517 # Allow 1-Way Shear
ey Distance from Toe = . Toe Rei(lforcing
fc = 3,000psi  Fy = 60,000 psi Heel Reinforcing
Footing Concrete Density "= 150.00 pcf Key Reinforcing
Min. As % = 0.0018
Cover @ Top 200 @Btm= 3.00in

Footing Design Results

Toe Heel

= 1,092 240 psf
= 1,158 0 ft-Ib
= 371 998 ft-Ib
= 787 998 ft-Ib
- 523 11.36 psi
= 82.16 82.16 psi
= #5@12.00in

= #5@12.00in

= None Spec'd

Other Acceptable Sizes & Spacings
Toe: Notreg'd, Mu<S*Fr

Heel: Notreq'd, Mu<S*Fr
Key: No key defined

..... OVERTURNING.....

Force Distance Moment
tem bs  ft ftb
Heel Active Pressure = 810.0 2.00 1,620.0
Surcharge over Heel =
Toe Active Pressure = -60.0 0.67 -40.0
Surcharge Over Toe =
Adjacent Footing Load =
Added Lateral Load =
Load @ Stem Above Soil =

Total = 7500 OTM. = 15800
Resisting/Overturning Ratio = 2.94
Vertical Loads used for Soil Pressure = 2,079.5 Ibs

Eorte™
. lbs
Soil Over Heel = 847.6
Sloped Soil Over Heel -
Surcharge Over Heel =
Adjacent Footing Load =
Axial Dead Load on Stem =
* Axial Live Load on Stem =
Soil Over Toe = 169.5
Surcharge Over Toe =
Stem Weight(s) = 500.0
Earth @ Stem Transitions =
Footing Weight = 562.3
Key Weight =
Vert. Component = )
Total = 2,079.5

File: 171-2101.ec6 "}
Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24

RESISTING.....
Dlstfatmce

298

0.77
1.87

1.87
517

lbs RM.=

Kia CO

Moment
ft-Ib

2,524.5

130.6
937.2

1,054.1

46465

* Axial live load NOT included in total displayed, or used for overturning
resistance, but is included for soil pressure calculation.
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Project Title: Moran Residence
Engineer: KIA CO

Project ID: 171-2101

Project Descr:

File: 171-2101.ec6

Cantilevered Retaining Wall Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.24

Lic. # : KW-06009143

Criteria 7 | Soilbata | Calculations per ACI 318-14, TMS 402-16, IBC 2018,
Retained Height = 683ft Allow Soil Bearing = 1,500.0 psf CRC 2T, ABCE TR
Wall height above soil = 0.00 ft Equivalent Fluid Pressure Method
Slope Behind Wall = 0.00:1 Heel Active Pressure = 45.0 psfift
Height of Soil over Toe = 12,00 in Toe Active Pressure = 30.0 psfift
Water height over heel = 0.0t Passive Pressure = 200.0 psfift
Vertical component of active Soil Density, Heel = 110.00 pcf
Lateral soil pressure options: Soil Density, Toe = 110.00 pef

NOT USED for Soll Pressure. Friction Coeff btwn Ftg & Soil =  0.350
NOT USED for Sliding Re5|stance. Soil height to ignore
NOT USED for Overturning Resistance. for passive pressure = 0.00in

Design Summary TStem Construction . TopStem . S

ST B o Stem OK

Wall Stability Ratios Design Height Above Ftg ft= 0.00
Overturning = 3.74 OK Wall Material Above "Ht" = Concrete
Slldlng = 1.38 Ratio < 1.5! Thickness in= 8.00

Rebar Size = # 5
Total Bearing Load = 4,065 Ibs Rebar Spacing in= 12.00
...resultant ecc. = 3.87in DRebar glaced at = User Spec
esi ta —— —_———— e -
Soil Pressure @ Toe = %45 psf OK FE # faFa - s
Soil Pressure @ Heel = 1 ggg psf OK Total Force @ Section ~ lbs=  1,655.4
Allowable = ) sf -
Soil Pressure Less Than Allowable P Moment... Actual ftl - 3,815.3

ACl Factored @ Toe - 1’134 pSf Moment..... Allowable ﬂ'l = 7,2473
ACI Factored @ Heel = 563 psf Shear.....Actual psi= 251
Footing Shear @ Toe - 7.4 psi OK Shear..... . Allowable p3|f 82.2
Footing Shear @ Heel = 22.8 psi OK nalvole psf= 1000

Allowable = 82.2 psi Rebar Depth 'd in= 350

Sliding Calcs  (Vertical Component NOT Used) Lap splice i above = 1200

%t i Lap splice if below in= 9.59

Lateral Sliding Force = 1,368.4 Ibs Hook embed into footin e 9.59
less 100% Passive Force = -  469.4 Ibs Mhabe it S :
less 100% Friction Force = - 1,420.8Ibs ‘;"m 0N " - .
Added Force Reqd = 0.0 lbs OK Fy ol

....for 1.5 : 1 Stability = 160.2 Ibs NG

Load Factors — — ——
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.600
Seismic, E 1.000
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Project Title: Moran Residence
Engineer: KIA CO

Project ID: 171-2101

Project Descr:

—— N
‘ Cantilevered Retaining Wall Software copyright ENERCALC, INC. 1983-2020, Build: 12.20.8 24

 Lic. # : KW-06009143
DESCRIPTION:  8' Building Ret. wall, without building load and Seismic

 Footing Dimensions & Strengths | Footing Design Results
Toe Width = 2.25 ft Toe Heel
Heel Width = 350 Factored Pressure = 1,134 563 psf
Total Footing Width = 5.75 Mu': Upward = 2,682 0 ft-Ib
Footing Thickness = 14,00 in Mu': Downward 5 866 0 ft-Ib
) _ ) Mu: Design = 1,817 3,815 ft-Ib
IEZ{ g";g‘t;‘] = 888 M Actual 1-Way Shear = 742 2282 psi
; - ' Allow 1-Way Shear = 82.16 82.16 psi
KeyDisncefomTos = ST ToeReinforcing = #5@12.00in
fo = 3,000 psi Fy = 60,000 psi Heel Rginforging = #5@12.00in
Footing Concrete Density "= 150.00 pcf Key Reinforcing = None Spec'd
Min. As % ) 0.0018 Other Acceptable Sizes & Spacings
Cover @ Top 200 @Btm= 300in Toe: Notreq'd, Mu<S * Fr
Heel: Notreq'd, Mu< S * Fr
Key: No key defined
 Summary of Overturning & Resisting Forces & Moments - e
..... OVERTURNING..... ....RESISTING.....

Force Distance Moment Force Distance Moment
tem o lbs  ft  ftb o bs  ft fb
Heel Active Pressure = 1,438.8 267 3,835.2 Soil Over Heel = 2,128.7 433 9,224.3
Surcharge over Heel = Sloped Soil Over Heel =
Toe Active Pressure = -70.4 0.72 -50.9 Surcharge Over Heel =
Surcharge Over Toe = Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem =
Added Lateral Load = * Axial Live Load on Stem =
Load @ Stem Above Soil = Soil Over Toe = 2475 113 278.4

Surcharge Over Toe =
Stem Weight(s) = 683.0 2.58 1,764.4
—_— —_— Earth @ Stem Transitions =
Total = 13684 O.TM. = 37843 Footing Weight = 1,006.3 2.88 2,893.0
Resisting/Overturning Ratio = 3.74 Key Weight = 5.17
Vertical Loads used for Soil Pressure = 4,0654 Ibs Vert. Component =
Total = 4,0654 Ibs RM.= 14,160.1

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