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This Wall in File: C:\Users\nic\Documents\RetainPro 10 Project Files\talerman-simon.RPX

RetainPro 10 (c) 1987-2014, Build 10.14.10.31

Floense : KW-06080088 - iGN Cantilevered Retaining Wall Design  Code: IBC 2012, ACI 318-11,ACI 530-11

Criteria l Soil Data ,
Retained Height = 9.50 ft Aliow Soil Bearing = 2,000.0 psf
. . _ Equivalent Fluid Pressure Method
wall he|gh't above soil = 0671 Heel Active Pressure = 35.0 psf/ft
Slope Behind Wall = 0.00:1 =
Height of Soil over Toe = 11.00in Passive Pressure = 0.0 psfift
Water height over heel = 0.0ft Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 0.00 pcf
Footing]|Soil Friction = 0525
Soil height to ignore L S
for passive pressure = 1200 in - L/ [
183081 '
Surcharge Loads : ' Lateral Load Applied to Stem I Adjacent Footing Load I
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #ft Adjacent Footing Load = 0.01lbs
Used To Resist Sliding & Overturning ..Height to Top = 0.00ft Footing Width = 0.00ft
Surcharge Over Toe = 0.0 psf ...Height to Bottom = 0.00ft Eccentricity = 0.00in
Used for Sliding & Overturning The above lateral load Wall to Ftg CL Dist = 0.00 ft
Axial Load Applied to Stem __J  [33echrrease 1.00 Footing Type _ Line Load
. y Base Above/Below Soil  _ 0.0t
Axial Dead Load = S3001bs Wind on Exposed Stem = 0.0 psf at Back of Wall - .
Axial Live Load = 640.0 Ibs Poisson's Ratio = 0.300
Axial Load Eccentricity = 0.0in :
Earth Pressure Seismic Load Uniform Seismic Force =  47.500
Multiplier Used Total Seismic Force = 498.750

= 5
(Multiplier used on soil density)
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9220 roosevelt way ne Job#  2018-024 Dsgnr:  nic Date: 8 JAN 2019
seattle wa 98115-2842 Description....

(206) 621-0060 wall W1
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This Wall in File: C:\Users\nic\Documents\RetainPro 10 Project Files\talerman-simon.RPX

RetainPro 10 (c) 1987-2014, Build 10.14.10.31

Li : KW. 085 i ini i : . ]
oense : kW-osose0se . Cantilevered Retaining Wall Design  Code: IBC 2012,ACI 318-11,ACI 530-11
Design Summa Stem Construction ' Bottom
Stem OK
Wall Stability Ratios Design Height Above Ftg ft= 0.00
Overturning = 341 OK Wall Material Above "Ht" = Concrete
Sliding = 1.56 OK Thickness = 8.00
Rebar Size = # 5
Total Bearing Load = 7,417 lbs Rebar Spacing = 8.00
...resultant ecc. = 3.60 in Rebar Placed at = Edge
. Design Data
SOII Pressure @ Toe. = 1,332 psf OK fb/FB + fa/Fa = 0.846
S‘;:If”es:'“'e @Heel = ) ggg ps: oK Total Force @ Section  lbs=  2,978.3
owable = ,000 ps -
Soil Pressure Less Than Allowable Moment... Actual f-# _ 10,1456
ACI Factored @ Toe = 1,644 psf Moment..... Allowable = 11,990.5
ACI Factored @ Heel = 972 psf Shear.....Actual psi= 40.1
Footing Shear @ Toe = 26.5 ps' OK Shear..... A"owab'e pSl = 82.2
Footing Shear @ Heel = 12.2 psi OK Wall Weight = 1000
Allowable = 82.2 psi Rebar Depth 'd in= 6.19
Sliding Calcs (Vertical Component NOT Used)
Lateral Sliding Force = 2,278.5 Ibs
less 100% Passive Force = - 0.0lbs
less 100% Friction Force = - 3,557.9 Ibs
Added Force Req'd = 0.0 Ibs OK Masonry Data .
....for 1.5 : 1 Stability = 0.0 Ibs OK fm psi=
Fs psi=
Solid Grouting =
Modular Ratio 'n' =
Load Factors _
Building Code IBC 2012,ACI 22&’: fstiind ;
EiszdLlc;::d : ggg Masonry Block Type = Medium Weight
’ Masonry Design Method = ASD
Earth, H 1.600
) Concrete Data
Wind, W 1.000 fc psi=  3,000.0
Seismic, E 1.000 Fy psi= 60,000.0
Footing Dimensions & Strengths ' Footing Design Results .
Toe Width = 3.001t Toe Heel
Heel Width = 4.00 Factored Pressure = 1,644 972 psf
Total Footing Width = 7.00 Mu' : Upward = 6,967 5,992 ft-#
Footing Thickness = 12.00in Mu' : Downward = 1,716 8,600 ft-#
] _ . Mu: Design = 5,251 2,608 ft-#
ﬁey ‘é"'dm = 8-% in Actual 1-Way Shear = 2647  12.16 psi
ey Dep = AUin Allow 1-Way Shear = 82.16 82.16 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = #5@8.00in
fe = 3,000 psi Fy = 60,000 psi Heel Rginfort;ing = #4@ 16.00in
Footing Concrete Density = 150.00 pef Key Reinforcing = None Spec'd
Min. As % = _ 00018 Other Acceptable Sizes & Spacings

Cover@Top 200 @Btm= 3.00in

Heel: Not req'd, Mu<S* Fr
Key: No key defined

Toe: #4@ 9.26 in, #5@ 14.35 in, #6@ 20.37 in, #7@ 27.78 in, #8@ 36.57 in, #9@ 46
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This Wall in File: C:\WUsers\nic\Documents\RetainPro 10 Project Files\talerman-simon.RPX
RetainPro 10 (c) 1987-2014, Build 10.14.10.31

foense : KW-oc08e088 . -\ Cantilevered Retaining Wall Design  Code: IBC 2012,ACI 318-11,ACI 530-11
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... ....RESISTING.....
Force Distance Moment . Force Distance Moment
item Ibs ft ft-# lbs ft ft-#
Heel Active Pressure = 1,929.4 3.50 6,752.8 Soil Over Heel = 3,800.0 533 20,266.7

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load

Sloped Soil Over Heel
Surcharge Over Heel
Adjacent Footing Load

Added Lateral Load = Axial Dead Load on Stem = 530.0 3.33 1,766.7
Load @ Stem Above Soil = * Axial Live Load on Stem = 640.0 3.33 2,1333
Seismic Earth Load = 3491 6.30 2,199.5 Soil Over Toe = 1.50
= Surcharge Over Toe =
T oo T R aEn = Stem Weight(s) = 1,017.0 3.33 3,390.0
Total 22785 O.T.M. 8,9523 Earth @ Stem Transitions = 380.0 3.83 1,456.7
= = Footing Weight = 1,050.0 3.50 3,675.0
Resisting/Overturning Ratio = 3.41 Key Weight =
Vertical Loads used for Soil Pressure = 74170 lbs Vert. Component =
Total = 6,777.0 Ibs R.M.= 30,555.0
If seismic is included, the OTM and sliding ratios * Axial live load NOT included in total displayed, or used for overturning
be 1.1 per section 1807.2.3 of IBC 2009 or IBC 201 resistance, but is included for soil pressure calculation.

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) 0.054 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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Hoense : KW-ocpse0se . -\ Cantilevered Retaining Wall Design  Code: IBC 2012,ACI 318-11,ACI 530-11
Criteria I Soil Data ' [P e
Retained Height = 7.25ft é“°‘f" Sioiitl?:e‘a_r;ng Me:hod2.000~0 psf
) ) - quivalent Fluid Pressure
Wwall heigh.t above soil 2501t Heel Active Pressure = 35.0 psf/it =
Slope Behind Wall = 0.00:1 =
Height of Soil over Toe = 8.00in Passive Pressure = 0.0 psf/ft
Water height over heel = 00ft Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 0.00 pcf
Footing]|Soil Friction = 0525
Soil height to ignore
for passive pressure = 1200 in v
|
Surcharge Loads I Lateral Load Applied to Stem ' Adjacent Footing Load I
Surcharge Over Heel = 0.0 ps Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturmng ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 psf ...Height to Bottom = 0.00ft Eccentricity = 0.00in
Used for Sliding & Overturning The above lateral load Wall to Ftg CL Dist = 0.00 ft
Axial Load Applied to Stem ___J [ feef freased 1.00 Footing Type _ Line Load
. Y Base Above/Below Soil  _ 0.0 f
Axial Dead Load = 4000lbs Wind on Exposed Stem = 0.0 psf at Back of Wall = :
Axial Live Load = 6200 Ibs Poissonvs Ratlo = 0 300
Axial Load Eccentricity = 0.0in .
Earth Pressure Seismic Load Uniform Seismic Force =  36.250
Muitiplier Used 5.000 Total Seismic Force = 293.021

(Multiplier used on soil denstty)
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Li : KW-06056085
Dianse 1o GIRAF DESIGN

Design Summa Stem Construction l Bottom

Stem OK
Wall Stability Ratios Design Height Above Ftg ft= 0.00
Overturning = 289 OK Wall Material Above "Ht" = Concrete
Sliding = 1.85 OK Thickness = 8.00
Rebar Size = # 4
Total Bearing Load = 4,612 Ibs Rebar Spacing = 10.00
...resultant ecc. = 419 in Rebar Placed at = Edge
) Design Data
SO!I Pressure @ Toe = 1,431 psf OK fb/FB + fa/Fa - 0.694
S"/:lr'eszure @Heel = R ggg ps: oK Total Force @ Section  lbs= 1,734
owable = ' ps -
Soil Pressure Less Than Allowable Moment.... Actual i _ 4,809.4
ACI Factored @ Toe = 1,794 psf Moment.....Allowable = 6,495.1
ACI Factored @ Heel = 683 psf Shear.... Actual psi= 231
Footing Shear @ Toe ~ = 251 psi OK Shear.... Allowable psi= 822
Footing Shear @ Heel = 6.1 psi OK Wall Weight o = 100.0
Allowable = 822 psi Rebar Depth d in= 6.25
Sliding Calcs (Vertical Component NOT Used)
Lateral Sliding Force = 1,348.6 Ibs
less 100% Passive Force = - 0.01Ibs
less 100% Friction Force = - 2,095.6 Ibs
Added Force Req'd = 0.0 lbs OK Masonry Data :
..for1.5:1 Stability = 0.0 Ibs OK fm psi=
Fs psi=
Solid Grouting =
Modular Ratio 'n' =
Load Factors =
Building Code IBC 2012,ACI 223{5 T;;ﬁ; FTahftc?(r ;
Qead Load 1.200 Masonry Block Type = Medium Weight
Live Load 1.600 .
Masonry Design Method = ASD
Earth, H 1.600
) Concrete Data
Wind, W 1.000 fc psi= 3.000.0
Seismic, E 1.000 Fy psi = 60'000.0
Footing Dimensions & Strengths I f Footing Design Results '
Toe Width = 2001t Toe Heel
Heel Width . = 267 Factored Pressure = 1,794 683 psf
Total Footing Width = 4.67 Mu' : Upward = 3,270 1,688 ft-#
Footing Thickness = 10.00in Mu' : Downward = 494 2,396 ft-#
) _ . Mu: Design = 2,777 708 ft-#
&ey ‘l')"'dt'r“ = 8-38 in Actual 1-Way Shear = 2509 6.08 psi
KeY ep trom T - A0 in Allow 1-Way Shear = 82.16 82.16 psi
ey Distance from Toe = 0.00 ft Toe Reinforcing = #4@10.00in
fc = 3,000 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

Cover @ Top 2.00 @ Btm= 3.00in ) . ) . .
Toe: #4@ 11.11in, #5@ 17.22 in, #6@ 24.44 in, #7@ 33.33 in, #8@ 43.89 in, #9@ 5

Heel: Not req'd, Mu<S* Fr
Key: No key defined
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[icense : KW-00ce088 . -\ Cantilevered Retaining Wall Design  Code: IBC 2012,ACI 318-11,ACI 530-11

Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
Heel Active Pressure = 1,1435 2.69 3,081.0 Soil Over Heel = 1,742.9 3.67 6,3935

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load

Sloped Soil Over Heel
Surcharge Over Heel
Adjacent Footing Load

Added Lateral Load = Axial Dead Load on Stem = 400.0 233 933.3
Load @ Stem Above Soil = * Axial Live Load on Stem = 620.0 233 1,446.7
Seismic Earth Load = 205.1 4.85 994.8 Soil Over Toe = 1.00
= Surcharge Over Toe =
T aama I —— Stem Weight(s) = 975.0 2.33 2,275.0
Total 13486 O.T.M. 40758 Earth @ Stem Transitions = 290.0 283 8217
= = Footing Weight = 583.8 2.34 1,363.1
Resisting/Overturning Ratio = 2.89 Key Weight =
Vertical Loads used for Soil Pressure = 4,611.7 lbs Vert. Component =
Total = 3,991.7 Ibs R.M.= 11,786.6
If seismic is included, the OTM and sliding ratios * Axial live load NOT included in total displayed, or used for overturning
be 1.1 per section 1807.2.3 of IBC 2009 or IBC 201 resistance, but is included for soil pressure calculation.

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 pei

Horizontal Defl @ Top of Wall (approximate only) 0.083 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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Hoense : KW-0R0BC088 - cIGN Cantilevered Retaining Wall Design  Code: IBC 2012,ACI 318-11,ACI 530-11
Criteria ' Soil Data ' it
Retained Height = 467 ft é"ow Sloilti?aféng Me?hodZOOO-O psf
. . - quivalent Fluid Pressure

Wwall helgh't above soil 500t Heel Active Pressure = 35.0 psfift
Slope Behind Wall = 0.00:1 =
Height of Soil over Toe = 8.00in Passive Pressure = 0.0 psf/ft
Water height over heel = 0.0ft Soil Density, Heel = 120.00 pcf

Soil Density, Toe = 0.00 pcf

Footing||Soil Friction = 0525 Mm———

Soil height to ignore =

for passive pressure = 1200 in ! = e
pst l

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

Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.01lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Qvgar Toe = 0.0 psf ..Height to Bottom = 0.00 ft Eccentricity = 0.00 in
Used for Sliding & Overturning The above lateral load Wall to Ftg CL Dist = 0.00 ft
Axial Load Applied to Stem i has been increased 1.00 Footing Type Line Load
. ¥ Base Above/Below Soil  _ 0.0t
Axial Dead Load = 4000Ibs Wind on Exposed Stem = 0.0 psf at Back of Wall - :
Axial Live Load = 620.0 Ibs Poisson's Ratio = 0.300
Axial Load Eccentricity = 0.0in :
Earth Pressure Seismic Load Uniform Seismic Force =  23.350
Multiplier Used = 5.000 Total Seismic Force = 128.503

(Multiplier used on soil density)
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Li : KW 5 i i H . ~ _
Llcense : KW-00086008 - < 1GN Cantilevered Retaining Wall Design  Code: IBC 2012,ACI 318-11,ACI 530-11
Design Summa Stem Construction ' Bottom
As < Min %

Wall Stability Ratios Design Height Above Ftg ft= 0.00
Overturning = 256 OK Wall Material Above "Ht' = Concrete
Sliding = 1.88 OK Thickness = 8.00

Rebar Size = # 4
Total Bearing Load = 2,837 Ibs Rebar Spacing = 16.00
...resultant ecc. = 212in Rebar Placed at = Center
. Design Data
Soil Pressure @ Toe = 1,770 psf OK fb/FB + fa/Fa = No Good
Soil Pressure @ Heel = 665 psf OK Total Force @ Section  Ibs= 719.7
Allowable = 2,000 psf _ '
Soil Pressure Less Than Allowable Moment... Actual f-# - 1,205.2
ACI Factored @ Toe = 2,279 psf Moment.....Allowable = 2,600.4
ACI Factored @ Heel = 856 psf Shear..... Actual psi = 15.0
Footing Shear @ Toe = 10.9 psi OK Shear.....Allowable psi= 822
Footing Shear @ Heel = 1.7 psi OK Wall Weight a o 100.0
Allowable = 82.2 psi Rebar Depth 'd in= 4.00
Sliding Calcs (Vertical Component NOT Used)
Lateral Sliding Force = 620.0 Ibs
less 100% Passive Force = - 0.01lbs
less 100% Friction Force = - 1,163.8 Ibs
Added Force Req'd = 0.0 lbs OK Masonry Data :
...for 1.5 : 1 Stability = 0.0 Ibs OK fm psi=
Fs psi=
Solid Grouting =
Modular Ratio 'n’ =
Load Factors Short Term Factor =
Building Code IBC 2012,ACI Equiv. Solid Thick -
a::t::d : 'ggg Masonry Block Type = Medium Weight
E ' Masonry Design Method = ASD
arth, H 1.600
Wind. W 1.000 Concrete Data -
it : fc psi=  3,000.0
Seismic, E 1.000 Fy psi=  60,000.0
Footing Dimensions & Strengths ' Footing Design Results '
Toe Width = 1.00 ft Toe Heel
Heel Width = 1.33 Factored Pressure = 2,279 856 psf
Total Footing Width = 2.33 Mu' : Upward = 1,038 218 ft-#
Footing Thickness = 10.00in Mu' : Downward = 40 181 ft-#
Ke idth _ . Mu: Design = 998 -37 ft-#
ey ‘E’)V' ph = g-% in Actual 1-Way Shear =  10.94 1.74 psi
Key D.ep T = 00 in Allow 1-Way Shear =  82.16 82.16 psi
ey Distance from Toe - 0.00 &t Toe Reinforcing = #4@10.00in
fc = 3,000 psi Fy = 60,000 psi Heel Rginforcing = None Spec'd
Footing Concrete Density = 150.00 pef Key Reinforcing = None Spec'd
Min. As % = _ 00018 Other Acceptable Sizes & Spacings

Cover @ To| 2.00 Btm.= 3.00i
@ Top e n Toe: Notreq'd, Mu<S*Fr

Heel: Not req'd, Mu<S* Fr
Key: No key defined
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icense : KW-00086088 N Cantilevered Retaining Wall Design  Code: IBC 2012,ACI 318-11,ACI 530-11
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item lbs ft ft-# Ibs ft ft-#
Heel Active Pressure 530.0 1.83 972.3 Soil Over Heel = 3717 2.00 742.8

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load

Sloped Soil Over Heel
Surcharge Over Heel
Adjacent Footing Load

Added Lateral Load = Axial Dead Load on Stem = 400.0 1.33 533.3
Load @ Stem Above Soil = * Axial Live Load on Stem = 620.0 1.33 826.7
Seismic Earth Load = 90.0 3.30 297.0 Soil Over Toe = 0.50
= Surcharge Over Toe =
T o T i oraa Stem Weight(s) = 967.0 1.33 1,289.3
Total 6200 O.T.M. 1.269.3 Earth @ Stem Transitions = 186.8 183 3425
= = Footing Weight = 291.3 1.17 339.3
Resisting/Overturning Ratio = 2.56 Key Weight =
Vertical Loads used for Soil Pressure = 2,836.8 Ibs Vert. Component =
Total = 2,216.8 Ibs R.M.= 3,247.3
If seismic is included, the OTM and sliding ratios * Axial live load NOT included in total displayed, or used for overturning
be 1.1 per section 1807.2.3 of IBC 2009 or IBC 201 resistance, but is included for soil pressure calculation.

| 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) 0204 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 sail.
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floense : KW-00086008 . c1oN Cantilevered Retaining Wall Design  Code: IBC 2012,ACI 318-11,ACI 530-11
Criteria I Soil Data I M
Retained Height = 867 ft Allow Soil Bearing = 2,000.0 psf b
) . _ Equivalent Fluid Pressure Method
Wall he'gh_t above soil = 2501 Heel Active Pressure = 35.0 psfift
Slope Behind Wall = 0.00:1 =
Height of Soil over Toe = 8.00in Passive Pressure = 0.0 psf/ft
. Water height over heel = 0.0ft Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0525 et
Soil height to ignore
for passive pressure = 1200 in aee 20
i
Surcharge Loads ' Lateral Load Applied to Stem ' Adjacent Footing Load I
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #ft Adjacent Footing Load = 0.0Ibs
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 The above lateral load Wall to Ftg CL Dist = 0.00 ft
Axial Load Applied to Stem i has been increased 1.00 Footing Type ' Line Load
— S Y Base Above/Below Soil  _ 00
xiai Dead Loa = - Wind on Exposed = 0.0 psf at Back of Wall - )
Axial Live Load = 00lbs maen Stem pe Porssons Ratio - 0300
Axial Load Eccentricity = 0.0in .
Earth Pressure Seismic Load Uniform Seismic Force =  43.350
Multiplier Used 5.000 Total Seismic Force = 411.970

(Multiplier used on soil densuty)
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icense : KW-06086085 . N Cantilevered Retaining Wall Design  Code: IBC 2012,ACI 318-11,ACI 530-11
Design Summa Stem Construction I Bottom
Stem OK
Wall Stability Ratios Design Height Above Ftg ft=  0.00
OY?“UV“'"Q = 271 OK Wall Material Above "Ht" = Concrete
Sliding = 1.58 OK Thickness = 8.00
Rebar Size = # 5
Total Bearing Load = 5,619 lbs Rebar Spacing = 8.00
...resultant ecc. = 8.68 in Rebar Placed at = Edge
. Design Data
SO!| Pressure @ Toe = 1,827 psf OK fb/FB + fa/Fa = 0.643
S%:)\r,;eas;:re @ Heel i 5 (2,83 z:: OK Total Force @ Section lbs= 2,480.6
Soil Pressure Less Than Allowable Moment... Actual f-# f 7.7120
ACI Factored @ Toe = 2,193 psf Moment.....Allowable = 11,990.5
ACI Factored @ Heel = 259 psf Shear..... Actual psi= 33.4
Footing Shear @ Toe = 21.5 psi OK Shear.... Allowable psi= o
Footing Shear @ Heel = 20.5 psi OK Wall Weight = 100.0
Allowable = 82.2 psi Rebar Depth 'd in= 6.19
Sliding Calcs (Vertical Component NOT Used)
Lateral Sliding Force = 1,868.9 Ibs
less 100% Passive Force = - 0.0 lbs
less 100% Friction Force = - 2,950.1 Ibs
Added Force Req'd = 0.0 Ibs OK Masonry Data :
..for1.5:1 Stability = 0.0 Ibs OK fm psi=
Fs psi=
Solid Grouting =
Modular Ratio 'n’ =
Load Factors =
Building Code IBC 2012,ACI Short Term Factor =
Dead Load 1200 Equiv. Solid Thick. =
eac Loa ’ Masonry Block Type = Medium Weight
Live Load 1.600 . _
Masonry Design Method = ASD
Earth, H 1.600
Wind W 1.000 Concrete Data -
ind, . fc psi=  3,000.0
Seismic, E 1.000 Fy psi= 60,000.0
Footing Dimensions & Strengths ' Footing Design Results .
Toe Width = 1.50 ft Toe Heel
Heel Width = 4.00 Factored Pressure = 2,193 259 psf
Total Footing Width = 5.50 Mu' : Upward = 2,269 3,610 ft-#
Footing Thickness = 10.00 in Mu' : Downward = 953 7,769 ft-#
] _ . Mu: Design = 1,316 4,159 ft-#
ﬁey ‘g"dm = 8-88 in Actual 1-Way Shear = 2146  20.49 psi
ey Uep = AUin Allow 1-Way Shear = 82.16 82.16 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = #5@10.00in
foc = 3,000 psi Fy = 60,000 psi Heel Rginforging = #4@8.00in
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 @ Btm n Toe: Notreg'd, Mu<S*Fr

Heel: #4@ 11.11 in, #5@ 17.22 in, #6@ 24.44 in, #7@ 33.33 in, #8@ 43.89 in, #9@ 5
Key: No key defined
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icense : KW-06006008 - c1GN Cantilevered Retaining Wall Design  Code: IBC 2012,ACI 318-11,ACI 530-11
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
Heel Active Pressure = 1,580.5 3.17 5,006.6 Soil Over Heel = 3,468.0 3.83 13,294.0

Surcharge over Heel
Surcharge Over Toe

Sloped Soil Over Heel
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 =
Seismic Earth Load = 288.4 5.70 1,644.3 Soil Over Toe = 0.75
= Surcharge Over Toe =
T i amma T aaEM Stem Weight(s) = 1,117.0 1.83 2,047.8
Total 18689 O.T.M. 66510 Earth @ Stem Transitions = 346.8 2.33 809.2
= = Footing Weight = 687.5 275 1,890.6
Resisting/Overturning Ratio = 2.71 Key Weight =
Vertical Loads used for Soil Pressure = 5619.3 Ibs Vert. Component =
Total = 56193 Ibs R.M.= 18,041.7
If seismic is included, the OTM and sliding ratios * Axial live load NOT included in total displayed, or used for overturning
be 1.1 per section 1807.2.3 of IBC 2009 or IBC 201 resistance, but is included for soil pressure calculation.

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) 0.103 in

The above calculation is not valid if the heel soil bearing pressure exceeds that of the tos,
because the wall would then tend to rotate into the retained sail.
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Criteria I Soil Data

Retained Height = 6671t 2"0\!\' ﬁoiltiﬁa%ng Me:hodZOOO-O psf
! . - quivalent Fluid Pressure
Wall hetgh.t above soil 2501t Heel Active Pressure = 35.0 psfift
Slope Behind Wall = 0.00:1 =
Height of Soil over Toe = 8.00in Passive Pressure = 0.0 psf/ft
Water height over heel = 0.0ft Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 0.00 pcf
Footing||Soil Friction = 0525 - @
Soil height to ignore o asme ——
for passive pressure = 1200 in e i
17T Qpat l
Surcharge Loads Lateral Load Applied to Stem . [Adjacent Footing Load I
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 %8 Adjacent Footing Load = 0.01lbs
Used To Resist Sliding & Overturning ...Height to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Qvgr Toe = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturning The above lateral load Wall to Ftg CL Dist = 0.00 ft
Axial Load Applied to Stem has been increased 1.00 Footing Type _ Line Load
—— — Y Base Above/Below Soil  _ 0.0ft
lai Dead Loa = : Wind on Exposed Stem = 0.0 psf at Back of Wall - )
Axial Live Load = 00bs ind on Exposed Stem pe Potsson's Ratio - 0300
Axial Load Eccentricity = 0.0in .
Earth Pressure Seismic Load Uniform Seismic Force =  33.345
Multiplier Used = 5.000 Total Seismic Force = 250.165

(Multiplier used on soil density)
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i : KW-06056085
Ciehee To - GIRAF DESIGN

Design Summa Stem Construction ' Bottom

Stem OK
Wall Stability Ratios Design Height Above Ftg ft= 0.00
Overturning = 246 OK Wall Material Above "Ht" = Concrete
Sliding = 161 OK Thickness = 8.00
Rebar Size = # 4
Total Bearing Load = 3,551 lbs Rebar Spacing = 12.00
...resultant ecc. = 7.95in Rebar Placed at = Edge
. Design Data
Soil Pressure @ Toe = 1,769 psf OK fb/FB + fa/Fa = 0.644
Soil Pressure @ Heel = og psf OK Total Force @ Section  lbs=  1,467.7
Allowable = 2,000 psf _ 'eng.
Soil Pressure Less Than Allowable Moment....ATItual | fi-# - 2‘5;2:9
ACI Factored @ Toe = 2,123 psf Moment..... Allowable - 1448.0
ACI Factored @ Heel = 7 psf Shear.....Actual psi = 19.6
Footing Shear @ Toe - 10.1 psi OK Shear..... Allowable psn-:' 82.2
Footing Shear @ Heel = 126 psi OK Wall Weight = 1000
Allowable = 82.2 psi Rebar Depth 'd in= 6.25
Sliding Calcs (Vertical Component NOT Used)
Lateral Sliding Force = 1,160.1 Ibs
less 100% Passive Force = - 0.0 Ibs
less 100% Friction Force = - 1,864.3 Ibs
Added Force Req'd = 0.0 lbs OK Masonry Data :
..for 1.5: 1 Stabilty = 0.0 lbs OK fm psi=
Fs psi=
Solid Grouting =
Modular Ratio 'n' =
Load Factors -
Building Code IBC 2012,AC 223:, Torm Facter -
B::dl_t:gd 1 ggg Masonry Block Type = Medium Weight
’ Masonry Design Method = ASD
Earth, H 1.600
) Concrete Data
Wind, W 1.000 fc psi=  3,000.0
Seismic, E 1.000 Fy psi=  60,000.0
Footing Dimensions & Strengths ' Footing Design Results '
Toe Width = 1.00 Toe Heel
Heel Width = 3.00 Factored Pressure = 2,123 7 psf
Total Footing Width = 4.00 Mu' : Upward = 973 1,140 ft-#
Footing Thickness = 10.00in Mu': Downward = 451 3,023 ft-#
. _ . Mu: Design = 522 1,883 ft-#
ﬁey ‘E’)V'dm = 8-38 in Actual 1-Way Shear = 1013 1260 psi
ey Uep = HYin Allow 1-Way Shear = 82.16 82.16 psi
Key Distance from Toe = 0.00ft ToeReinforcing = #4@ 16.00in
fc = 3,000 psi Fy = 60,000 psi Heel Rginforc_:ing = #4@ 10.00in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = _ 00018 Other Acceptable Sizes & Spacings

. = 3.00i
Cover @ Top 2.00 @ Btm.= 3.00in Toe: Notreq'd, Mu<S * Fr

Heel: #4@ 11.11 in, #5@ 17.22 in, #6@ 24.44 in, #7@ 33.33 in, #8@ 43.89 in, #9@ 5
Key: No key defined
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Title talerman-simon residence
Job#  2018-024 Dsgnr:  nic
Description....

wall W4

This Wall in File: C:\Users\nic\Documents\RetainPro 10 Project Files\talerman-simon.RPX

Page: FV-[ &

Date: 8 JAN 2019

RetainPro 10 (c) 1887-2014, Build 10.14.10.31

License :

KW-06056085
License To : GIRAOI§ DESIGN

Cantilevered Retaining Wall Design

Code: IBC 2012,ACI 318-11,ACI 530-11

Summary of Overturnin

& Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# lbs ft ft-#
Heel Active Pressure = 985.0 2.50 2,463.2 Soil Over Heel = 1,867.3 2.83 5,290.7
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 =
Seismic Earth Load = 1751 450 788.3 Soil Over Toe = 0.50
= Surcharge Over Toe =
Stem Weight(s) = 916.9 1.33 1,2225
Total 11601 O.T.M. 32515 Earth @ Stem Transitions = 266.8 183 489.1
= = Footing Weight = 500.0 2.00 1,000.0
Resisting/Overturning Ratio = 2.46 Key Weight =
Vertical Loads used for Soil Pressure = 3,551.0 Ibs Vert. Component =
Total = 3,551.0 Ibs R.M.= 8,002.3

If seismic is included, the
be 1.1 per section 1807.2.

OTM and sliding ratios
3 of IBC 2009 or IBC 201

| 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

0.113 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.

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



giraf design Tite  talerman-simon residence Page: FV-17

9220 roosevelt way ne Job#  2018-024 Dsgnr:  nic - Date: 8 JAN 2019
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(206) 621-0060 wall W4

girafdesign@gmail.com

This Wall in File: C:\Users\nic\Documents\RetainPro 10 Project Files\talerman-simon.RPX
RetainPro 10 (c) 1987-2014, Build 10.14.10.31

p DKW : . T . : ) i
foense : KWCoRoRERE . o Cantilevered Retaining Wall Design  Code: IBC 2012,ACI 318-11,ACI 530-11
Criteria I Soil Data
Retained Height = 467 ft Allow Soil Bearing = 2,000.0 psf
. . _ Equivalent Fluid Pressure Method
wall he|gh.t above soil = 0.00ft Heel Active Pressure = 35.0 psf/ft
Slope Behind Wall = 0.00:1 =
Height of Soil over Toe = 8.00in Passive Pressure = 0.0 psf/ft
Water height over heel = 0.0ft Soil Density, Heel = 120.00 pcf cwram
Soil Density, Toe = 0.00 pcf
Footing]|Soil Friction = 0525
Soil height to ignore -
for passive pressure = 1200 in
|
Surcharge Loads I Lateral Load Applied to Stem I {Adjacent Footing Load I
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 = 0.00ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00 in
Used for Sliding & Overturning The above lateral load Wall to Ftg CL Dist = 0.00 ft
Axial Load Applied to Stem i has been increased 1.00 Footing Type _ Line Load
: Y Base Above/Below Soil  _ 0.0 ft
Axial Dead Load = 001bs Wind on Exposed Stem = 0.0 psf at Back of Wall = :
Axial Live Load = 0.01lbs Poisson's Ratio - 0.300
Axial Load Eccentricity = 0.0in ;
Earth Pressure Seismic Load Uniform Seismic Force =  23.350
Multiplier Used 5.000 Total Seismic Force = 128.503

(Multiplier used on soil der;sity)
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9220 roosevelt way ne Job#  2018-024 Dsgnr:  nic Date: 8 JAN 2019
seattle wa 98115-2842 Description....

(206) 621-0060 wall W4

girafdesign@gmail.com

This Wall in File: C:\Usersinic\Documents\RetainPro 10 Project Files\talerman-simon.RPX

RetainPro 10 (c) 1987-2014, Build 10.14.10.31

icense : KW-06088085 N Cantilevered Retaining Wall Design  Code: IBC 2012,ACI 318-11,ACI 530-11

Design Summaz I Stem Construction I Bottom

As <Min %
all Stability Ratios sign Heig ove Ftg ft= 0.00
Wall Stability Rati Design Height Above Ft
Overturning = 263 OK Wall Material Above "Ht" = Concrete
Sliding = 166 OK Thickness = 800
Rebar Size = # 4
Total Bearing Load = 1,961 Ibs Rebar Spacing = 18.00
...resultant ecc. = 537 in Rebar Placed at = Center
. Design Data
Soil Pressure @ Toe = 1,239 psf OK fb/EB + fa/Fa = NoGood
Soil Pressure @ Heel = 69 psf OK Total Force @ Section  Ibs = 719.7
Allowable = 2,000 psf - '
Soil Pressure Less Than Allowable Moment....iti‘tual bl ft-# _ 1’205'§
ACIFactored @ Toe = 1,486 psf Moment.... Allowable = 232
ACI Factored @ Heel = 82 psf Shear.....Actual psi= 15.0
Footing Shear @ Toe - 1.9 psi OK Shear..... Allowable p5|i 822
Footing Shear @ Heel = 6.5 psi OK Wall Weight i = 100.0
Allowable = 82.2 psi Rebar Depth 'd in= 4.00
Sliding Calcs (Vertical Component NOT Used)
Lateral Sliding Force = 620.0 Ibs
less 100% Passive Force = - 0.0lbs
less 100% Friction Force = - 1,029.5lbs
Added Force Req'd = 0.0 lbs OK Masonry Data :
...for 1.5 : 1 Stability = 0.0 Ibs OK fm psi=
Fs psi =
Solid Grouting =
Modular Ratio 'n' =
Load Factors -
Building Code IBC 2012,ACI 2235 ngﬁ; ':Tah‘:g ;)
E::t:ﬁd : 'ggg Masonry Block Type = Medium Weight
’ Masonry Design Method = ASD
Earth, H 1.600
) Concrete Data
Wind, W 1.000 fc psi = 3.000.0
Seismic, E 1.000 Fy psi = 60:0000
Footing Dimensions & Strengths I Footing Design Results '
Toe Width = 0.67 ft Toe Heel
Heel Width = 233 Factored Pressure = 1,486 82 psf
Total Footing Width = 3.00 Mu' : Upward = 310 473 ft-#
Footing Thickness = 10.00in Mu' : Downward = 219 1,138 ft-#
] _ . Mu: Design = 91 665 ft-#
ﬁey ‘[’)V'd:'; = 8-88 in Actual 1-Way Shear = 1.94 6.49 psi
ey Uep = QUin Allow 1-Way Shear = 82.16 82.16 psi
Key Distance from Toe - 0.00ft Toe Reinforcing = #4@ 18.00in
fc = 3,000 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 2.00 tm.=  3.00 i
over @ Top @Btm= 300 Toe: Notreg'd, Mu<S*Fr

Heel: Not req'd, Mu<S* Fr
Key: No key defined
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9220 roosevelt way ne Job#  2018-024 Dsgnr:  nic Date: 8 JAN 2019
seattle wa 98115-2842 Description....
(206) 621-0060 wall W4
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This Wall in File: C:\Users\nic\Documents\RetainPro 10 Project Files\talerman-simon.RPX
RetainPro 10 (c) 1987-2014, Build 10.14.10.31

Li : KW-06056085 i ini i : - -
pcense : KW-0g068008 - N Cantilevered Retaining Wall Design  Code: IBC 2012,ACI 318-11,ACI 530-11
Summa:x of Overturning & Resisting Forces & Moments I
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance = Moment
tem lbs ft ft-# lbs ft ft-#
Heel Active Pressure = 530.0 1.83 972.3 Soil Over Heel = 932.1 2147 2,021.2
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 =
Seismic Earth Load = 90.0 3.30 297.0 Soil Over Toe = 0.34
= Surcharge Over Toe =
T sen T oo Stem Weight(s) = 467.0 1.00 468.6
. .T.M. .3
Total 6200 O.TM 1,269 Earth @ Stem Transitions = 186.8 150 280.8
= = Footing Weight = 375.0 1.50 562.5
Resisting/Overturning Ratio = 2.63 Key Weight =
Vertical Loads used for Soil Pressure = 1,960.9 Ibs Vert. Component =
Total = 1,9609 Ibs R.M.= 3,3331
If seismic is included, the OTM and sliding ratios * Axial live load NOT included in total displayed, or used for overturning
be 1.1 per section 1807.2.3 of IBC 2009 or IBC 201 resistance, but is included for soil pressure calculation.

Tilt

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 Defi @ Top of Wall (approximate only) 0.054 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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This Wall in File: C:\Usersinic\Documents\RetainPro 10 Project Files\talerman-simon.RPX
RetainPro 10 (c) 1987-2014, Build 10.14.10.31

|icense : KW-0g086088 . N Cantilevered Retaining Wall Design  Code: IBC 2012,ACI 318-11,ACI 530-11
Criteria ' Soil Data
Retained Height = 5.67 ft Q'IO\{V Sloiitiia%ng " :hodZOOO-O psf
. . - quivalent Fluid Pressure Mef
Wall height above soll 0.501t Heel Active Pressure = 350 psit
Slope Behind Wall = 0.00:1 =
Height of Soil over Toe = 8.00in Passive Pressure = 375.0 psfift
Water height over heel = 00ft Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 120.00 pcf
Footing||Soil Friction = 0525
Soil height to ignore
for passive pressure = 12.00 in
EAR L l
Surcharge Loads ' | 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 Qv_er Toe = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturning The above lateral load Wall to Ftg CL Dist = 0.00 ft
Axial Load Applied to Stem h has been increased 1.00 Footing Type , Line Load
" v Base Above/Below Soil 00 ft
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem = 0.0 psf at Back of Wall - :
Axial Live Load = 0.0 Ibs Poisson's Ratio = 0.300
Axial Load Eccentricity = 0.0in )
Earth Pressure Seismic Load Uniform Seismic Force = 28.345
Multtiplier Used 5.000 Total Seismic Force = 184.309

(Multiplier used on soil denstty)

TFeke. FU -2
Tl AL WILRTION oF
SUVING (B GTIN CE )

L pet
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9220 roosevelt way ne Job# 2018024 Dsgnr: nic Date: 8 JAN 2019
seattle wa 98115-2842 Description....
(206) 621-0060 driveway wall 5°-0"max.

girafdesign@gmail.com
This Wall in File: C:\Users'nic\Documents\RetainPro 10 Project Files\talerman-simon.RPX

RetainPro 10 (c) 1987-2014, Build 10.14.10.31 . . j
Cantilevered Retaining Wall Design  Code: IBC 2012,ACI 318-11,ACI 530-11

License : KW-06056085
License To : GIRAF DESIGN

Design Summary Stem Construction I Bottom

Wall Stability Ratios Design Height Above Ftg fi= Ste"(‘).(())g
Overturning = 2.28 OK Wall Material Above "Ht" = Concrete
Sliding = 215 OK Thickness = 6.00

Rebar Size = # 4
Total Bearing Load = 1,683 Ibs Rebar Spacing = 10.00
...resultant ecc. = 4.77 in Rebar Placed at = Center
. Design Data
Soil Pressure @ Toe = 671 psf OK fb/FB + fa/Fa = 0.722
Soil Pressure @ Heel = ) (1);8 psf OK Total Force @ Section  lbs=  1,0605
Allowable = ) sf -
Soil Pressure Less Than Allowablep Moment... Actual -t = 21559
AC| Factored @ Toe = 806 psf Moment.....Allowable ) = 2,9851
ACI Factored @ Heel = 204 psf Shear..... Actual psi = 20.5
Footing Shear @ Toe = 11.6 psi OK ki psi= 822
Allowable = 82.2 psi Rebar Depth 'd in = 3.00
Sliding Calcs (Vertical Component NOT Used)
Lateral Sliding Force = 868.9 Ibs
less 100% Passive Force = -  984.4|bs
less 100% Friction Force = -  883.5Ibs
Added Force Req'd = 0.0 Ibs OK Masonry Data
..for1.5:1 Stability = 0.0 Ibs OK fm psi=
Fs psi=
Solid Grouting =
Modular Ratio 'n' =
Load Factors =
Building Code IBC 2012,ACI égzvggmﬁg -
E;:dl_'gaodad : % Masonry Block Type = Medium Weight
' Masonry Design Method = ASD
Earth, H 1.600
" Concrete Data
Wind, W 1.000 fc psi=  3,000.0
Seismic, E 1.000 Fy psi= 60,000.0
Footing Dimensions & Strengths ' Footing Design Results '
Toe Width = 3.50 ft Toe Heel
Heel Width = 0.50 Factored Pressure = 806 204 psf
Total Footing Width = 4.00 Mu' : Upward = 3,860 0 ft-#
Footing Thickness = 10.00in Mu' : Downward = 1,507 0 ft-#
] _ . Mu: Design = 2,353 0 ft-#
&ey \Shd:: ; 12-% in Actual 1-Way Shear = 1158 0.00 psi
ey Dep AUin Allow 1-Way Shear = 82.16 0.00 psi
Key Distance from Toe = 100t Toe Reinforcing = #4@ 10.00in
fc = 3,000 psi Fy = 60,000 psi Heel Reinforcing = None Spec'd
Footing Concrete Density = 150.00 pcf Key Reinforcing = #4@ 10.00in
Min. As % = _ 0008 Other Acceptable Sizes & Spacings

c T 2.00 Btm= 3.00i
over @ Top @ Btm n Toe: #4@ 11.11 in, #5@ 17.22 in, #6@ 24.44 in, #7@ 33.33 in, #8@ 43.89 in, #9@ 5

Heel: Not req'd, Mu < S * Fr
Key: #4@ 14.14in, #5@ 21.78 in, #6@ 30.81 in, #7@ 41.92 in,
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(206) 621-0060 driveway wall §'-0"max.

girafdesign@gmail.com

This Wall in File: C:\Users\nic\Documents\RetainPro 10 Project Files\talerman-simon.RPX

RetainPro 10 (c) 1987-2014, Build 10.14.10.31

[loense - KW-06086088 - - 1oN Cantilevered Retaining Wall Design  Code: IBC 2012,ACI 318-11,ACI 530-11

Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
Heel Active Pressure 739.9 217 1,603.7 Soil Over Heel = 4.00

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load
Load @ Stem Above Soil

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

mnnoun

Seismic Earth Load = 129.0 3.90 503.3 Soil Over Toe 280.0 1.75 490.0
= Surcharge Over Toe
T o a I Stem Weight(s) 462.7 3.75 1,735.0
Total 8689 O.T.M. 2,107.
' 0 Earth @ Stem Transitions = 340.1 4.25 1,4456
= = Footing Weight = 500.0 2.00 1,000.0
Resisting/Overturning Ratio = 2.28 Key Weight = 100.0 1.33 133.3
Vertical Loads used for Soil Pressure = 1,682.8 Ibs Vert. Component =
Total = 1,682.8 Ibs R.M.= 4,804.0
If seismic is included, the OTM and sliding ratios * Axial live load NOT included in total displayed, or used for overturning
be 1.1 per section 1807.2.3 of IBC 2009 or IBC 201 resistance, but is included for soil pressure calculation.

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) 0.029 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 sail.
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Title
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Description....

driveway wall 3'-0"max.

This Wall in File: C:\Users\nic\Documents\RetainPro 10 Project Files\talerman-simon.RPX

talerman-simon residence

Dsgnr:  nic Date:

Page: &Z3

8 JAN 2019

RetainPro 10 (c) 1987-2014, Build 10.14.10.31
License : KW-06056!
License {so fogIRAogsDESIGN

Cantilevered Retaining Wall Design

Code: IBC 2012,ACI 318-11,ACI 530-11

Criteria I Soil Data

Retained Height = 3.67 ft Allow Soil Bearing = 2,000.0 psf
. . _ Equivalent Fluid Pressure Method
Wall helgh.t above soil = 0.50# Heel Active Pressure = 35.0 psfit
Slope Behind Wall = 0.00:1 =
Height of Soil over Toe = 8.00in Passive Pressure = 375.0 psfift
Water height over heel = 00ft Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 120.00 pcf
Footing||Soil Friction = 0.525
Soil height to ignore
for passive pressure = 1200 in
i
Surcharge Loads Lateral Load Applied to Stem I Adjacent Footing Load
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 O_vgr Toe = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturning The above lateral load Wall to Ftg CL Dist = 0.00 ft
Axial Load Applied to Stem has been increased 1.00 Footing Type Line Load
. ¥ Base Above/Below Soil  _ 00t
Axial Dead Load = 00 Ibs Wind on Exposed Stem = 0.0 psf at Back of Wall = :
AX'aI lee Load = 00 |bS Poissonls Ratio = 0 300
Axial Load Eccentricity = 0.0in ’
Earth Pressure Seismic Load Uniform Seismic Force =  18.350
Multiplier Used = Total Seismic Force = 82636

= 5
(Multiplier used on soil density)

[

sEE. PV —%2

ACLUATION OF

SUDING ENSTRCE
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9220 roosevelt way ne Job# 2018024 Dsgnr:  nic Date: 8 JAN 2019
seattle wa 98115-2842 Description....
(206) 621-0060 driveway wall 3'-0"max.
girafdesign@gmail.com
This Wall in File: C:\Users\nic\Documents\RetainPro 10 Project Files\talerman-simon.RPX
RetainPro 10 (c) 1987-2014, Build 10.14.10.31 c . . . Code: IBC 2012 AC) 318-11 AC! 53011
Li T KW : - -
lcense : KW-00086088 - 1o antilevered Retaining Wall Design ode ) .
Design Summa Stem Construction Bottom
Stem OK
Wall Stability Ratios Design Height Above Ftg ft=  0.00
Overturning = 278 OK Wall Material Above "Ht" = Concrete
Sliding = 3.04 OK Thickness = 6.00
Rebar Size = # 4
Total Bearing Load = 1,072 Ibs Rebar Spacing = 18.00
...resultant ecc. = 127 in Rebar Placed at = Center
. Design Data
Soil Pressure @ Toe = 538 psf OK fb/FB + fa/Fa = 0.340
Soil Pressure @ Heel = 320 psf OK Total Force @ Section  Ibs = 4445
Allowable = 2,000 psf - '
Soil Pressure Less Than Allowable Moment... Actual f# - 5849
ACI Factored @ Toe = 646 psf Moment.....Allowable ) = 1,721.3
ACI Factored @ Heel = 384 psf Shear.....Actual psi= 123
Footing Shear @ Toe - 5.4 psi OK Shear..... Allowable psi= 822
Footing Shear @ Heel = 0.0 psi OK Wall Weight = 75.0
Allowable = 82.2 psi Rebar Depth 'd in= 3.00
Sliding Calcs (Vertical Component NOT Used)
Lateral Sliding Force = 412.7 Ibs
less 100% Passive Force = -  692.7 bs
less 100% Friction Force = -  562.9 Ibs
Added Force Req'd = 0.0 lbs OK Masonry Data )
..for15:1 Stabilty = 0.0 Ibs OK fm psi=
Fs psi=
Solid Grouting =
Modular Ratio 'n’ =
Load Factors -
Building Code IBC 2012,ACI 223:, Tsem'?h‘fg :
Qead Load 1.200 Masonry Block Type = Medium Weight
Live Load 1.600 A
Masonry Design Method = ASD
Earth, H 1.600
. Concrete Data
Wind, W 1.000 fc psi=  3,000.0
Seismic, E 1.000 Fy psi=  60,000.0
Footing Dimensions & Strengths Footing Design Results '
Toe Width = 2001t Toe Heel
Heel Width = 0.50 Factored Pressure = 646 384 psf
Total Footing Width = 2.50 Mu' : Upward = 1,152 0 ft-#
Footing Thickness = 10.00in Mu' : Downward = 492 0 ft-#
. _ . Mu: Design = 660 0 ft-#
ﬁeV \Shd:: = g-gg in Actual 1-Way Shear = 5.44 0.00 psi
ey Uep = Vin Allow 1-Way Shear = 82.16 0.00 psi
Key Distance from Toe = 0.50 t Toe Reinforcing = #4@18.00in
fec = 3,000 psi Fy = 60,000 psi Heel Reinforcing = None Spec'd
Footing Concrete Density = 150.00 pcf Key Reinforcing = #4@ 14.14in
Min. As % = 0.0018

Cover @ Top 2.00 @ Btm.= 3.00in

Other Acceptable Sizes & Spacings
Toe: Notreg'd, Mu<S*Fr
Heel: Not req'd, Mu<S* Fr

Key: #4@ 14.14in, #5@ 21.78 in, #6@ 30.81 in, #7@ 41.92 in,
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This Wall in File: C:\Users\nic\Documents\RetainPro 10 Project Files\talerman-simon.RPX

RetainPro 10 (c) 1987-2014, Build 10.14.10.31 N L. .
Cantilevered Retaining Wall Design  Code: IBC 2012,ACI 318-11,ACI 530-11

i : KW-060560:
ehee o CIRAE DESIGN

Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... ....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
Heel Active Pressure = 3549 1.50 532.7 Soil Over Heel = 250

Surcharge over Heel
Surcharge Over Toe

Sloped Soil Over Heel
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 =
Seismic Earth Load = 57.8 270 156.3 Soil Over Toe = 160.0 1.00 160.0
= Surcharge Over Toe =
I y— T aman Stem Weight(s) = 3128 225 703.7
Total 4127 OT.M. 6890 Earth @ Stem Transitions = 2202 275 605.6
= = Footing Weight = 3125 1.25 390.6
Resisting/Overturning Ratio = 2,78 Key Weight = 66.7 0.83 55.6
Vertical Loads used for Soil Pressure = 1,072.1 Ibs Vert. Component =
Total = 1,072.1 Ibs RM.= 1,915.4
If seismic is included, the OTM and sliding ratios * Axial live load NOT included in total displayed, or used for overturning
be 1.1 per section 1807.2.3 of IBC 2009 or IBC 201 resistance, but is included for soil pressure calculation.

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 pei

Horizontal Defl @ Top of Wall (approximate only) 0.025 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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Do 1o GIRAF DESIGN

Cantilevered Retaining Wall Design

Code: IBC 2012,ACI 318-11,ACI 530-11

Retained Height = 5.67 ft
Wall height above soil = 0.50ft
Slope Behind Wall = 2.00:1
Height of Soil over Toe = 8.00in
Water height over heel = 0.0 ft

Criteria I Soil Data

Allow Soil Bearing = 2,000.0 psf
Equivalent Fluid Pressure Method

Heel Active Pressure = 47.0 psfift
Passive Pressure = 375.0 psfift
Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 120.00 pcf
Footing||Soil Friction = 0525
Soil height to ignore

for passive pressure = 1200 in

Bom 50208
e

733 383

Surcharge Loads

Surcharge Over Heel = 0.0ps
Used To Resist Sliding & Overtummg
Surcharge Over Toe = 0.0 psf

Used for Sliding & Overturning

Lateral Load Applied to Stem I

Axial Load Applied to Stem

Axial Dead Load = 0.0lbs
Axial Live Load = 0.0lbs
Axial Load Eccentricity = 0.0in

Earth Pressure Seismic Load

Multiplier Used 5
(Multiplier used on soil denS|ty)

Lateral Load = 0.0 #/ft
...Height to Top = 0.00 ft
...Height to Bottom = 0.00 ft
The above lateral load

has been increased 1.00

by a factor of
Wind on Exposed Stem = 0.0 psf
Uniform Seismic Force =  28.345
Total Seismic Force = 184.309

Adjacent Footing Load

Adjacent Footing Load

Footing Width

Eccentricity

Wall to Ftg CL Dist

Footing Type

Base Above/Below Soil
at Back of Wall’

Poisson's Ratio

SEE ¥ -27

POl ACLOURTION OF
2LiViNg AT CE

wonunn

0.0Ibs
0.00 ft
0.00in
0.00 ft
Line Load

00ft
0.300
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Design Summag ' Stem Construction I Bottom

Stem OK
Wall Stability Ratios Design Height Above Ftg ft= 0.00
OYQNU" ning = 214 OK Wall Material Above "Ht" = Concrete
Sliding = 219 OK Thickness = 6.00
Rebar Size = # 4
Total Bearing Load = 1,835 Ibs Rebar Spacing = 8.00
...resultant ecc. = 718 in Rebar Placed at = Center
. Design Data
Soil Pressure @ Toe = 733 psf OK fb/FB + fa/Fa = 0.750
S°:Ir$:;”re @Heel = ) ogcz) ps: oK Total Force @ Section  Ibs=  1,369.1
owable = ) ps -
Soil Pressure Less Than Allowable Moment.... Actual fi-# _ 27389
ACI Factored @ Toe = 880 psf Moment.....Allowable = 3,651.8
AC| Factored @ Heel = 99 psf Shear.....Actual pSl = 38.0
Footing Shear @ Toe = 13.4 psi OK Shear..... Allowable pSIi 822
Footing Shear @ Heel = 0.0 psi OK Wall Weight g = 75.0
Allowable = 82.2 psi Rebar Depth 'd In= 3.00
Sliding Calcs (Vertical Component NOT Used)
Lateral Sliding Force = 1,122.6 Ibs
less 100% Passive Force = - 1,500.0 Ibs
less 100% Friction Force = -  963.51lbs
Added Force Req'd = 0.0 lbs OK Masonry Data :
....for 1.5 : 1 Stability = 0.0 Ibs OK fm psi=
Fs psi=
Solid Grouting =
Modular Ratio 'n' =
Load_ F.actors Short Term Factor =
Building Code IBC 2012,ACI Equiv. Solid Thick -
Es:dl_:;::d : ggg Masonry Block Type = Medium Weight
) Masonry Design Method = ASD
Earth, H 1.600
Wind. W 1.000 Concrete Data :
ing, : fc psi=  3,000.0
Seismic, E 1.000 Fy psi=  60,000.0
Footing Dimensions & Strengths I Footing Design Results '
Toe Width = 4.00 ft Toe Heel
Heel Width = 0.50 Factored Pressure = 880 99 psf
Total Footing Width = 4.50 Mu' : Upward = 5,189 0 ft-#
Footing Thickness = 10.00 in Mu' : Downward = 1,968 0 ft-#
Kev Width _ . Mu: Design = 3,221 0 ft-#
Key b ! ih = 1283 in Actual 1-Way Shear = 13.38 0.00 psi
Key D?p com T = Q01n Allow 1-Way Shear =  82.16 0.00 psi
ey Distance from Toe = 1.00ft Toe Reinforcing = #4@10.00in
fc = 3,000 psi Fy = 60,000 psi Heel Reinforcing = None Spec'd
Footing Concrete Density = 150.00 pcf Key Reinforcing = #4@8.00in
Min. As % = 00018 Other Acceptable Sizes & Spacings

Cover @ To| 2.00 Btm= 3.00i
@ Top e n Toe: #4@ 11.11in, #5@ 17.22 in, #6@ 24.44 in, #7@ 33.33 in, #8@ 43.89in, #9@ 5

Heel: Not req'd, Mu<S* Fr
Key: #4@ 14.14in, #5@ 21.78 in, #6@ 30.81 in, #7@ 41.92 in,
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Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# Ibs ft ft-#
Heel Active Pressure = 993.6 217 2,153.5 Soil Over Heel = 4.50

Surcharge over Heel = Sloped Soil Over Heel = 450
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 =
Seismic Earth Load = 129.0 3.90 503.3 Soil Over Toe = 320.0 200 640.0
= Surcharge Over Toe =
P T S amr o Stem Weight(s) = 462.7 4.25 1,966.4
Total 11226 O.T.M. 26%.9 Earth @ Stem Transitions = 340.1 475 16157
= = Footing Weight = 562.5 225 1,265.6
Resisting/Overturning Ratio = 2.14 Key Weight = 150.0 1.33 200.0
Vertical Loads used for Soil Pressure = 1,835.3 Ibs Vert. Component =
Vertical component of active pressure NOT used for soil pressure Total = 1,835.3 Ibs R.M.= 5,687.7
If seismic is included, the OTM and sliding ratios * Axial live load NOT included in total displayed, or used for overturning
be 1.1 per section 1807.2.3 of IBC 2009 or IBC 201 resistance, but is included for soil pressure calculation.

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) 0.028 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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Cantilevered Retaining Wall Design

Code: IBC 2012,ACI 318-11,ACI 530-11

Criteria I Soil Data

Retained Height = 3.67 ft Allow Soil Bearing = 2,000.0 psf
Wall height above soil = 0.50t Eduivalent Pl Pressure Method 70 st
Slope Behind Wall = 2.00:1 =
Height of Soil over Toe = 8.00in Passive Pressure = 375.0 psf/ft
Water height over heel = 0.0ft Soil Density, Heel = 120.00 pcf
Sail Density, Toe = 120.00 pcf
Footing]|Soil Friction = 0525 -
Soil height to ignore
for passive pressure = 1200 in

Surcharge Loads

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 Qvgr Toe = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding & Overturning The above lateral load Wall to Ftg CL Dist = 0.00 ft
Axial Load Applied to Stem has been increased 1.00 Footing Type _ Line Load
: ¥ Base Above/Below Soil  _ 0.0 ft
Ax!al Dead Load = 0.01lbs Wind on Exposed Stem = 0.0 psf at Back of Wall - )
Axial Live Load = 0.0lbs Poisson's Ratio = 0.300
Axial Load Eccentricity = 0.0in )
Earth Pressure Seismic Load Uniform Seismic Force =  18.350
Multiplier Used Total Seismic Force = 82636

5
(Multiplier used on soil densky)

SeE. FV-792

Fol OLCICKRTION] ©OF
SUDING  CEASTANCE




giraf design Title talerman-simon residence Page: -

9220 roosevelt way ne Job#  2018-024 Dsgnr:  nic Date: 8 JAN 2019
seattle wa 98115-2842 Description....
(206) 621-0060 driveway wall 3'-0"max. (sloped backfill)

girafdesign@gmail.com
This Wall in File: C:\Users\nic\Documents\RetainPro 10 Project Files\talerman-simon.RPX

RetainPro 10 (c) 1987-2014, Build 10.14.10.31

License : KW-060!

lcense - kw-oa088088 - . o\ Cantilevered Retaining Wall Design

Code: IBC 2012,ACI 318-11,ACI 530-11

Design Summag I Stem Construction ' Bottom

" Wall Stability Ratios Design Height Above Ftg ft= 3*9"635
Overturning = 350 OK Wall Material Above "Ht" = Concrete
Sliding = 3.13 OK Thickness = 6.00

Rebar Size = # 4
Total Bearing Load = 1,310 Ibs Rebar Spacing = 16.00
...resultant ecc. = 1.04 in Rebar Placed at = Center
. Design Data
Soil Pressure @ Toe = 430 psf OK fb/FB + fa/Fa = 0.386
Soil Pressure @ Heel = 2 gg}g psf OK Total Force @ Section  Ibs= 573.8
Allowable = ) sf =
Soil Pressure Less Than Allowablep Moment... Actual ft-# = 743.1
ACI Factored @ Toe = 516 psf Moment.....Allowable ) = 1,9254
ACI Factored @ Heel = 382 psf Shear.....Actual psi = 15.9
Footing Shear @ Toe = 6.0 psi OK Shear..... Allowable psi= 822
Footing Shear @ Heel = 0.0 psi OK Wall Weight = 75.0
Allowable = 82.2 psi Rebar Depth 'd' in= 3.00
Sliding Calcs (Vertical Component NOT Used)
Lateral Sliding Force = 534.4 |bs
less 100% Passive Force = -  984.41lbs
less 100% Friction Force = -  688.01lbs
Added Force Req'd = 0.0 lbs OK Masonry Data :
...for 1.5 : 1 Stability = 0.0 Ibs OK fm psi=
Fs psi =
Solid Grouting =
Modular Ratio 'n' =
Load Factors =
Building Code IBC 2012,ACI Egﬁfsem?ﬁcf ;i
szdl_z;’:d 1 'ggg Masonry Block Type = Medium Weight
’ Masonry Design Method = ASD
Earth, H 1.600
) Concrete Data
Wind, 'W 1.000 fc psi= 3,000.0
Seismic, E 1.000 Fy psi= 60,000.0
Footing Dimensions & Strengths ' Footing Design Resulits I
Toe Width = 3.001t Toe Heel
Heel Width = 0.50 Factored Pressure = 516 382 psf
Total Footing Width = 3.50 Mu' : Upward = 2,151 0 ft-#
Footing Thickness = 10.00 in Mu' : Downward = 1,107 0 ft-#
] _ . Mu: Design = 1,044 0 ft-#
Key Width = 8.00in Actual 1-Way Shear = 6.03 0.00 psi
Key Depth = 12.00in Allow 1-Way Shear = 8216 0.00 psi
Key Distance from Toe = 0-50ft ToeReinforcing = #4 @ 16.00in
foc = 3,000 psi Fy = 60,000 psi Heel Reinforcing = None Spec'd
Footing Concrete Density = 150.00 pcf Key Reinforcing = #4@14.14in
Min. As % = 0.0018 Other Acceptable Sizes & Spacings

T 2.00 = 3.00i
Cover @ Top @ Btm n Toe: Notreq'd, Mu<S*Fr

Heel: Not req'd, Mu < S * Fr

Key: #4@ 14.14in, #5@ 21.78 in, #6@ 30.81 in, #7@ 41.92 in,
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Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
item Ibs ft ft-# lbs ft ft-#
Heel Active Pressure = 476.6 1.50 715.4 Soil Over Heel = 3.50

Surcharge over Heel = Sloped Soil Over Heel = 3.50
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 =
Seismic Earth Load = 57.8 270 156.3 Soil Over Toe = 240.0 150 360.0
= Surcharge Over Toe =
T caaa I — Stem Weight(s) = 3128 325 1,016.4
Total 3344 O.T.M. 871.7 Earth @ Stem Transitions = 2202 3.75 82538
= = Footing Weight = 4375 1.75 765.6
Resisting/Overturning Ratio = 3.50 Key Weight = 100.0 0.83 83.3
Vertical Loads used for Soil Pressure = 1,310.5 Ibs Vert. Component =
Vertical component of active pressure NOT used for soil pressure Total = 1,3105 lIbs R.M.= 3,051.1
If seismic is included, the OTM and sliding ratios * Axial live load NOT included in total displayed, or used for overturning
be 1.1 per section 1807.2.3 of IBC 2009 or IBC 201 resistance, but is included for soil pressure calculation.

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) 0.014 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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