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DESIGN CRITERIA 1Bc 2018

DEAD LOADS
ROOF ROOF DECK FLOOR
Composition 2.5 psf Composition 2.5 psf 3/4" Plywood 2.4 psf
3/4" Plywood 2.4 psf 3/4" Plywood 2.4 psf T @ 16" o0.c. 2.3 psf
Truss @ 24" o.c. 3.0 psf  Truss @ 24" o.c. 3.0 psf Flooring 1.0 psf
Insulation 1.0 psf 11/2" Rigid 2.3 psf Gyp Board (5/8") 2.8 psf
Gyp Board (5/8") 2.8 psf Gyp Board (5/8") 2.8 psf MEP 1.5 psf
MEP 1.5 psf MEP 1.5 psf

Solar Panels 5.0 psf Palletized Deck 5.0 psf

Total 18.2 psf Total 19.5 psf Total 10.0 psf
Use 20.0 psf Use 20.0 psf Use 15.0 psf

LIVE LOADS/OCCUPANCY

Risk Category Il ROOF LIVE FLOOR LIVE DECK LIVE
Roof Deck No Snow = 25 psf Occupancy = 40 psf Occupancy = 60 psf
Common Access No Stair/Corridor = 40 psf
SEISMIC CRITERIA Asce7-16 ch. 11 & Ch. 12 WIND CRITERIA ASCE 7-16 Ch. 27 Directional Procedure
Imp. Factor = 1.00 Seismic Ht, hn= 45 ft V= 110 mph Ks= 0.85
Site Class = D(Default) T, Building= 0.3 Exposure = B G=0.85
R Value = 6.5 Ts= 0.5 h= 25 ft K, = 1.60 *See Kzt
Worksheet
Geo. Ground Hazard? No w/ASCE 11.4.8 Excep's Roof Slope = 4:12 = 18 ©
S, = 1.464 Fa= 1.200 Table 11.4-1
S = 0.507 F,= NULL Table 11.4-2 PRESSURE COEFFICIENTS (Cp)
S = 1.757 x2B3=S4= 1171 Egn.114-3 Windward Wall = 0.8 Windward Roof = 0.2
Smi= NULL x23=8S4g = NULL Egn 1144 Leeward Wall= -0.5 Leeward Roof = -0.6
Csutr= 0.180 PRESSURE (PSF) q = 0.00256K,K,K,V?
CsaLL = 0.126 Ht K, q. | 06xa,"| an | Pww | Puw | Pwaw | Proor
T/Ts= 0.672 < 15 0-15 | 057 | 24.0 | 14.4 98 | 7.1 | 16.9
Okay, Cs Eqn. 12.8-2 1520 | 0.62 | 26.1 | 15.7 107 | 7.1 | 17.7
20-25( 066 | 27.8| 16.7 | 16.7 | 11.3 | 7.1 | 18.4 [ 11.3
SEISMIC WEIGHT  AsCE7-1612.7.2 25-30| 0.70 | 29.5| 17.7 120 7.1 | 19.1
Partitions = 15 psf 30-35( 0.73 | 30.8 | 185 125| 7.1 | 19.6
*Roof weight = 1/2 Partition + Roof DL 35-40| 076 | 32.0| 19.2 131 71 20.2
*Floor weight = Full Partition + Floor DL 40-451 0.79 | 33.3 | 20.0 136 7.1 | 20.7
ROOF 26.0 psf ROOF DECK 27.0 psf 4550 | 0.81 | 34.1| 205 13.9| 7.1 | 21.0
FLOOR 25.0 psf ! Per IBC 2018 1605.3.1 Basic Load Combinations
SEISMIC DESIGN CATEGORY  BC1613.2.5
Seismic DC= D
e 6221 83rd PL SE 5/25/2022
' — Proiect Date
Mercer Island, WA 0329.2022.01.01
-I 122 South Jackson Prol. No. BRR
MALSAM Suite 210 '
_TSANG 5067856036 T e
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5/10/22, 8:50 AM U.S. Seismic Design Maps
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CALIFORNIA

6221 83rd PL SE
6221 83rd PI SE, Mercer Island, WA 98040, USA
Latitude, Longitude: 47.5464898, -122.228772
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Date 5/10/2022, 8:50:35 AM
Design Code Reference Document ASCE7-16
Risk Category 1l
Site Class D - Default (See Section 11.4.3)
Type Value Description
Ss 1.464 MCERg ground motion. (for 0.2 second period)
S4 0.507 MCERg ground motion. (for 1.0s period)
Sus 1.757 Site-modified spectral acceleration value
Sp1 null -See Section 11.4.8 Site-modified spectral acceleration value
Sps 1171 Numeric seismic design value at 0.2 second SA
Sp1 null -See Section 11.4.8 Numeric seismic design value at 1.0 second SA
Type Value Description
SDC null -See Section 11.4.8 Seismic design category
Fa 1.2 Site amplification factor at 0.2 second
Fy null -See Section 11.4.8 Site amplification factor at 1.0 second
PGA 0.627 MCEg peak ground acceleration
Fpea 1.2 Site amplification factor at PGA
PGAy  0.752 Site modified peak ground acceleration
T 6 Long-period transition period in seconds
SsRT 1.464 Probabilistic risk-targeted ground motion. (0.2 second)
SsUH 1.624 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration
SsD 4.26 Factored deterministic acceleration value. (0.2 second)
S1RT 0.507 Probabilistic risk-targeted ground motion. (1.0 second)
S1UH 0.565 Factored uniform-hazard (2% probability of exceedance in 50 years) spectral acceleration.
S1D 1.642 Factored deterministic acceleration value. (1.0 second)
PGAd 1.42 Factored deterministic acceleration value. (Peak Ground Acceleration)
Cgrs 0.902 Mapped value of the risk coefficient at short periods
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Mercer Island Wind Exposure
and Wind Speed-Up (Topographic Effect) ; 1

| | — E— —— Kilometers ~ 1:12,000
by Development Services Group (DSG), City of Mercer Island . | I T l

April 2009 ' . - - - ] Miles
0 0.5 1

WIND EXPOSURE CATEGORIES & WIND SPEED-UP FACTORS
(ICC Section 1609 & ASCE 7-05 Chapter 6)

It is the responsibility of the Owner (or their Design Professional) to review site
conditions and determine the Kzt factor to be utilized for each specific project. The Kzt
factors and wind exposure categories indicated on this map are the minimum values
accepted by the City of Mercer Island without requiring the design professional to
submit additional calculations and supporting topographic documentation (to verify the
values utilized in their wind load determination).

Please note — The Kzt values indicated on this map are approximations based upon
periodic calculations of representative samplings around Mercer Island. These values
are intended for City of Mercer Island’s plan review purposes only.

WIND EXPOSURE CATEGORIES:

Wind Exposure N Exposure ‘C’ (1500 feet from Lake)
Category

Exposure ‘B’ (all other areas)

WIND SPEED-UP (TOPOGRAPHIC EFFECT) - K,t Factor :

K,t Factor - K,t=1.0

NX
H
n
-
o

A1

GENERAL NOTES FOR WIND EXPOSURE AND WIND SPEED-UP MAP

This map is the Wind Exposure Category and Wind Speed-up (Topographic Effects) Map for the
City of Mercer island. This map shows the minimum wind exposure category and the minimum

wind speed-up, “K,t” factor, which will be accepted without site specific documentation and
calculation.

Other wind speed phenomena may occur on Mercer Island that is not specifically indentified on
this map. It is the responsibility of the Owner (or their Design Professional) to review site
conditions and determine the appropriate design wind speed and exposure category for their
specific project and location.

This map is for the sole use of the staff of the City of Mercer Island’s Development Services
Group (DSG) for the purposes of permit application evaluation. This map provides DSG staff a
general assessment of Wind Exposure Category and Wind Speed-up (Topographic Effects). All
areas have not been specifically evaluated and there may be locations that are not correctly
represented on this map. Itis the responsibility of individual property owners and map users to
evaluate risk associated with their proposed development. No site-specific assessment of risk is
implied or otherwise indicated by the City of Mercer Island with this map.

Information about data used for the map, references, and data limitation are all described the
associated “Read Me” document. The digital version of this map is accompanied by a meta data
file containing pertinent information about map construction. This data map is available on the
City of Mercer Island website.

The City of Mercer Island is using guidance provided within ICC Section 1609 & ASCE 7-05
Chapter 6 regarding definitions used when creating this map.

DEFINITIONS:

K:t factor: The topographic effect of wind speed-up at isolated hills, ridges, and escarpments
constituting abrupt changes in the general topography, located in any exposure
category, that meet all of the conditions noted in ASCE 7-05 Minimum Design
Loads for Buildings and Other Structures, Section 6.5.7.

Exposure B: The wind exposure category that applies where the site in question is located a
minimum of 1500 feet from the shoreline and the mean roof height is less than or
equal to 30 feet per IBC 2006 section 1609.4.3.

Exposure C.: The wind exposure category that applies where the site in question is located
within 1500 feet from the shoreline per IBC 2006 section 1609.4.3.

Wind Speed: Minimum 85 mph 3-second gust per IRC Figure R301.2(4)
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TYPICAL BEAM CASES

CASE #1: (C1)

CASE #2: (C2)

*ASSUME CASE 1 FOR ALL BEAMS U.N.O.

CASE #5: (C5)

CASE #6: (C6)
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w w
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LATERAL ANALYSIS

Seismic:
Level Area Unit Wt | Weight Avg Ht Wi-Hi Distrib. | Shear,V | Uniform
eve
(ft?) (psf) (kips) (ft) (k-ft) (%) (kips) (pIf)
Roof 2000 26 52.70 22.5 1185.75 61% 8.73 239 /157
Level 2 2400 25 61.50 12.5 768.75 39% 5.66 124 /102
Totals: 114.20k 1954.50 14.39 k
Base Shear:
V =CxW
= 0.18x114.2k = 20.56 kips (Ultimate)
= 0.126 x114.2k = 14.39 kips (Allowable)
Wind:
North-South Exposure
Trib Wind Load Length | Shear,V
Level
(ft) (#/ft) (ft) (kips)
Roof 5.5 2.5'x18.4 +3'x 17.7 = 100 plf 36.5 3.65
Level 2 11.25 2'x17.7 +9.25'x 16.9 = 192 plf 45.5 8.74
12.39 k
East-West Exposure
Trib Wind Load Length Shear, V
Level
(ft) (#/ft) (ft) (kips)
Roof 5.5 2.5'x18.4 +3'x 17.7 = 100 plf 55.5 5.55
Level 2 11.25 2'x17.7+9.25'x 16.9 = 192 plf 55.5 10.66
16.21 k
-- 6221 83rd PL SE 5/25/2022
' — Project Date
Mercer Island, WA 0329.2022.01.01
122 South Jackson Proi. No.
Suite 210 BRR
M'I/-}IS_/?\QRGA Seattle, WA 98104 Design
TR t 206.789.6038 L-1
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LATERAL ANALYSIS

NORTH-SOUTH EXPOSURE
{ SEISMIC VALUES IN PARENTHESIS )
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LATERAL ANALYSIS EAST-WEST EXPOSURE
{ SEISMIC VALUES IN PARENTHESIS )
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VERTICAL ANALYSIS
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Typical Units: L=Tt, W = KIf, P = kip, R = kip, M = k-ft, V = k, Fb = ksi, fv = psi
Units in {Parenthesis) represent Dead Load or 0.6DL (Q0=2.5)
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VERTICAL ANALYSIS
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VERTICAL ANALYSIS
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VERTICAL ANALYSIS
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VERTICAL ANALYSIS Foumdatin: 1,500 ot Assumed Sl Baring

Side North
Roof .54
Wall 15
Level 2 A1
Wall 15
tevel 1 07
Wwall

Foundation 50
Totals: 1.82

North: 1.82/1.50 {12} = 14.6" Wide Ftg Reg'd Use 18" Wide Ftz

Point Loads on the Stem Walls:

Maximum 8.0 kip point load distributed over 4'-0"
of continuous 18" wide footing = 1.33 psf OK

PT LOADS
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:Fbéting Dimensions & Strengths I !_Fodl:ing‘_ Design Results

Toe Width = 1.50 ft Toe Hael

Heel Width = 091 Faclored Pressure = 768 94 psf

Total Footing Width = 241 My’ : Upward = 706 1 fit

Footing Thickness = 9.00in mU' -'g:mfd = iﬂ? gg ;tj

2 L X u: Design =

ﬁ:f "l;"'e'd‘*r‘. = g-gg in Actual 1-Way Shear = 6.68 2.04 psi
¥ Liapt - B Allow 1-Way Shear = 7500  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 = None Specd

Footing Concrete Density = 150.00 pef Key Reinforcing = None Specd

Min. As % = 00018

c @ Top 2.00 @Btm= 3.00 in Other Acceptable Sizes & Spacings

Toe: Notreq'd, Mu<5 " Fr
Heel: Notreq'd, Mu< 5 * Fr
Key: Mo key defined

rﬁhmman of 'dvertumina & Resisting Forces & Moments

|

e = = s
[Criteria § [Soil Data ]
Retained Height ] 4,00 ft JE\HW Slailla';er;ng M=H1 ston.u psf
Wall height above sail = 0.50ft L LA O
Heel P = .0 pstift
Siope Behind Wall 2 0.00: 1 leel Active Pressure £ 35.0 psf
Height of Soil over Toe = 4.00n Passive Pressure = 150.0 psfift
Water height over heel = 0.0#f Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 120.00 pef
Footing]|Saoil Friction = 0350
Soil height to ignore
for passive pressure = 0.00 in
[ Surcharge Loads J | Lateral Load Applied to Stem || |Adjacent Footing Load I
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Fooling Load = 0.01bs
NOT Used To Resist Sliding & ming  Height fo Tor = 0001t Foating Width = 0.00ft
Surcharge Over Toe = 0.0 psf ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
| NOT Used for Sliding & Owertufn-pg i The above lateral load Wall to Ftg CL Dist = 0.00ft
Axial Load Applied to Stem Dos boen Increased 1% Fooling Type
- ARP | e Base Above/Below Soil _ Soh
Asial Dead Load = 0.01bs Wind on Exposed Stem = 0.0 pst at Back of Wall - 8
Axial Live Load = 0.0 Ibs Poisson's Ratio = 0,300
Aodal Load Eccentricity = 0.0in g
| Design Summary § | Stem Construction J| _Top Stem
Stem OK
Wall Stah_ilbty Ratios Design Height Above Ftg  ft= "5.00
Ting = 223 OK ‘Wall Material Above "Ht" = Concrete
Slab Resists All Shiding ! Thickness = 6.00
Rebar Size = # 4
Total Bearing Load = 865 Ibs Rebar Spacing = 18,00
..resultant ecc. = 3TTin Rebar Placed at = Edge
Design Data — —
Soil Pressure @ Toa = 640 psf OK oyt il = e
Soll Pressure @ Heel = 78 psf OK Total Force @ Section  Ibs = 448.0
Allowable = 1,500 pst 5 :
Soil Pressure Less Than Allowable Moment... Actual ﬂ'#: 597.9
ACI Factored @ Toe = 768 ps 5 b
AC| Factored @ Heel = 94 psf psi= 88
Footing Shear @ Toe = 6.7 psi OK Shedr.... ARowabia pai= 7ol
Fooling Shear @ Heel = 2.9 psi OK Wall Welght, L5 el
Allawable = 75.0 psi Rebar Depth 'd 0= 1"-25
Sliding Cales Siab Resists All Siiding | % gﬁt:gg r ng’gfu he  fam
Lateral Sliding Force = 294.8 Ibs HOOK EMBED INTO FTGin = 600
Masonry Data Hook embedment reduced by stress ratio
fm psi=
Fs psi=
Salid Grouting =
Use Half Stresses =
Modular Ratio ‘n* =
Lnéﬂlgi:;laé Short Term Factor =
Equiv. Solid Thick. =
D_eaﬁLuaa 1.200 Masonry Block Type
Live Load 1.800 Ma: Desi thod = ASD
Earth, H 1,600 soney Resion Mo -
i Concrete Data ——— Tr—
Wind, W 1.600 fc psi=  2,500.0
Seismic, E 1.000

Fy psi=  60.000.0

=
..... OVERTURNING..... -...RESISTING.....
Force Distance Moment Force Distance  Moment
item lbs ft fit Ibs ft i
Heel Active Pressure = 3.8 1.58 625.2 Soil Over Heet = 196.8 = 433.9
Surcharge over Heel = Sloped Soil Over Heel =
Surcharge Over Toe = Surcharge Over Heel =
Adjacent Footing Load = Adjacent Fooling Load =
Added Lateral Load = Axial Dead Load on Stem =
Load @ Stem Above Scil = * Axial Live Load on Stem =
= Soil Over Toe = 60.0 0.75 450
Surcharge Over Toe =
T T ROEDH Stem Weight(s) = 3375 1.75 580.6
Total 3848 OTM. 6252 Earth @ Stem Transitions =
i = Footing Weigh! = 2nma 1.21 326.7
Resisting/Overturning Ratio o 223 Key Weight =
Vertical Loads used for Sail Pressure = 8654 Ibs Vert, Component =
Total = B65.4 Ibs RM.= 13963

resistance, but is included for soll pressure cal

DESIGNER NOTES:

* Asial live load NOT included in total displayed, or used for o\.'erlu;'nlng
lcutation.



Malsam Tsang Engi porati Title - 50" Wall with Slab 6" Wall Page: Malsam Tsang Engi g Corporati Title - 50" Wall with Slab 6" Wall Page:
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[Criteria Soil Data [ | Footing Dimensions & Strengths | Footing Design Results |
g g
Retained Height = 500ft Allow Scil Bearing = 1,500.0 psf | Toe Width 1751 _Heel
5 18l e _— Equivalent Fluid Pressure Method | Heel Width 125 Factored Pressure = 914 132 psf
Wal heogh.l above soil = 0.50 ft Heel Active Prassure = 35.0 psfft Total Footing Width 3.00 Mu' : Upward = 1,167 55 fr-#
Slope Behind Wall - 0.00:1 = Footing Thickness = 10.00 in Mu' : Downward = 303 245 fi-#
Height of Soil over Toe = 4.00in Passive Pressure = 150.0 psffft Key Width o 0.00in Mu: Design = 864 189 fi-#
Water height over heel = 0.0ft Sail Density, Heel = 120.00 pet K;"’y Depth z o001 Actual 1-Way Shear = B.41 5.34 psi
Soil Density, Toe = 120.00 pcf Allow 1-Way Shear = 75.00 75.00 psi
Y. pei Key Distance from Toe = 0.00 ft Toe Reinlorcin = None Specd
Footing||Seil Friction = 0350 ; ) niarcing = 4
o 2 fc = 2,500 psi Fy 60,000 psi Heel Reinforcing = None Specd
Soil height to ignore . i Footing Concrete Density 150.00 pef Key Reinforcing = None Specd
for passive pressure = 0.00 in | z _ ) "
| Min. As % 0.0018 Other A ble Sizes & S
Cor Ti 200 Btm= 3.00i ¥ g -
o X £ e @ Top @ Bim= * Toe: Notreg'd, Mu<S*Fr
1 Heel: Not req'd, Mu< 5 * Fr
m
Surcharge Loads J | Lateral Load Applied to Stei J |Adjacent Footing Load i At el
Surcharge Over Heel 0.0 psf Lateral Load = 0.0 #t Adjacent Footing Load = 0.01bs
NOT Used To Resist Shdlng & Overtuming .. Height to T = 0.00 ft Footing Width = 0.00 ft r = g —— — ey .
Surcharge OverTos = 0.0 psf ___H;gl GBS = moof Eccentricity a 0.00in Summary of Overturning & Resisting Forces & Moments N |
_ NOT Used for Sliding & Overtuming The above lateral load P Wall to Fig CL Dist = 0.00 ft rorizOVE DRi'runnmc....n Forgs RESISTING....
[ has been increased 1. Footing Type orce stance oment orce Distance  Moment
| Axial Load Applied to Stem '] el Bm"g P SSaT . ter bs  ft fi-# Ibs it [C
ml E:adL'J:ﬂ 7 g-g :g: Wind on Exposed Stem = 0.0 psf at Back of Wall = %0 Heel Active Pressure = 5055 194 1,157.9 Soil Over Heel = 450.0 263 1,181.3
Aoial Lood Eccentiicly = 0.01in Poisson’s Ratio = 0300 Surcharge over Heel = Sloped Soll Over Heel =
r — — Surcharge Over Toe = Surcharge Over Heel =
| Design 5urnmary [ ] Stem Construction ] ﬂ% —— - = o Adjacent Footing Load = Adjacent Footing Load =
Wall Stability Ratios Design Height Above Fig  fi= 0.00 Added Lateral Load w: Axial Dead Load on Stem =
o ming = 227 OK Wall Material Al "HE = Concrete Load @ Stem Above Soil = * Auial Live Load on Stem =
Slab Resists All Sliding ! Thickness = 6.00 Soil Over Toe = 70.0 0.88 61.3
Rebar Size = # 4 Surcharge Over Toa =
Total Bearing Load = 1,308 Ibs Rebar Spacing = 18.00 e MFETT R Stem Weight(s) = 4125 2.00 825.0
..resultant ecc. = 4.48in nR°|bar Ehm at = Edge Total 9855 O.TM. LI Earth @ Stem Transitions=
" esign Data = = Footing Weigh! = 375.0 1.50 562.5
Soil Pressure @ Toe = 762 psf OK 0475 . ng Vielg 4 ! -
Soil Pressure @ Heel = 110 psf OK ?;:; MF?@ s B2 %ea Resisting/Overtuming Ratio = 227 Key Weight =
Allowable - 1.500 psf 9"3:’;“] I o ‘e 1 156-7 Vertical Loads used for Soil Pressure = 1,307.5 Ibs ert. Companent — -
Soil Pressure Less Than Allowable Moment, . Nb: ke s Total= 13075 lbs RM.= 26300
ACI Factored @ Toe F 914 psf Moment.;. ooe P i * Aial live load NOT included in total displayed, or used far avertumning
ACI Factored @ Heel = 132 psf Shear.....Actual psi= 137 - resistance, but is included for soil pressure calcula
Footing Shear @ Toe = 8.4 psi OK Sheat..oowstls’  ps= 750 DESIGNER NOTES:
Footing Shear @ Heel = 5.3 psi OK Wall Weight . 5.0
Aliowable = 75.0 psi Rebar Depth °d I"'gg
Sliding Cales Slab Resists All Sliding ! t:E :Et:gg :E ‘;g?ng 8.
Lateral SkdingForce =" 25055 1be HOOK EMBED INTO FTG 6.00
Masonry Data 100K embedmentreduced by stressrato
fm psi=
Fs psi=
Solid Grouting =
Use Half Stresses =
Modular Ratio 'n’' =
Lo;;l:i:;‘g:de - A — Short Term Factor =
Dead Load 1.200 Equiv: Sclid Thick, =
Cla Lead 1600 s Deoku e = ABb
Earth, H 1.600 G e e ) & - . —
Wind, W 1.600 fe psi=  2,500.0

Seismic, E 1.000 Fy psi= 60,0000
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[Criteria ~J [Soil Data I
Retained Height = 6,00 ft Allow Soil Bearing = 1,500.0 psf
. I Equivalent Fluld Pressure Mathod
Walheigitabaemedlls 2 oG Heel Active Pressure = 350 psfift
Slope Behind Wall = 0.00:1 =
Height of Soil over Toe = 4.00in Passive Pressure = 150.0 psfift
Water height over heel = 0.0ft Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 120.00 pef
Footing||Soil Friction = 0350
Soil height to ignore
for passive pressure = 0.00 in
LSurcharge Loads |-I:£te_ral_i'oaa"1;:ﬁ§a to Stem —. _Mjabent Footing Load B i
Surcharge Over Heel = 0.0 psf Lataral Load = 0.0 @t Adjacent Footing Load = 0.0 lbs
NOT Used To Resist Sliding & Overlurning ..?Heighl to Top = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 psf ..Height to Boltom = 0.00 ft Eccentricity = 0.00in
NOT Used for Sliding & Overtuming : The above lateral load Wall to Fig CL Dist = 0.00 ft
Axial Load Applied to Stem s heen increased L Footing Type
[ : ARP J  byatactorof Base Above/Below Soil _ e
#fual Dead Load = 0.01bs Wind on Exposed Stem = 0.0 psf at Back of Wall = !
Axial Live Load = 0.0lbs Polzson's Ratio i 0.300
Axial Load Eccentricity = 0.0in d
| Design Summary ] [Stem Construction  J Topst
Wall Stability Ratios Design Height Above Fig
Overtuming = 203 OK ‘Wall Material Above "HE™
Slab Resists All Sliding ! Thickness
Rebar Size
Total Bearing Load = 1,555 Ibs Rebar Spacing
-.resultant ecc. = 6.25 in Rebar Placed at
Design Data
Soil Pressure @ Toe = 841 pst OK iy i3
Soll Pressure @ Heel = 48 psf OK Total Force @ Section  Ibs
Allowable = 1500 psf Moment....Actual fr#
Soll Pressure Less Than Allowable
ACI Factored @ Toe = 1,009 pst Moment....Allowabie
ACI Factored @ Heel = 57 psf Shear.... Actual psi=
Footing Shear @ Toe = 123 psi OK Shedt... Allowabiy PRE
Fooling Shear @ Hee! = 7.1 psi OK WallWelght. . .
Allowable = 75.0 psi Rebar Depth g in= 4.25
Sliding Calcs  Slab Resists All Sliding ! L"ﬁg gﬁt:gg }F ggfo\"fv = 1eiz
Lateral Sliding Foree = 8172 Ibs h=
HOOK EMBED INTO FTGin= 6.09
Masonry Data Hook embedment reduced by stress ratio
fm psi =
Fs
Solid Grouting
Use Half Stresses
Modular Ratio 'n’
L?ﬁl;;;%:ia Short Term Factor
Dead Load 1.200 E“;‘;f;‘§°é'f°2"§“m
Live Load 1.600 Masonry Design Method = ASD
Earth, H 1,600 Posmcibiirstioionie -
Wind, W 1,600 e psi= 2,500
Seismic, E 1.000 Fy psi= 60,0000

fall in File: P:\MT Engineering\Calculations\Retaining Walls\Current R
ReainPro 10 (c) 1987-2012, Build 10.13.7.31 : =%
License : KW-05055289 Cantilevered Retaining Wall Design

| Footing Dimensions & Strengths l Footing Design Results [ ]

Toe Width = 225 Toe Heel
Heel Width = 1.25 Factored Pressure = 1.009 57 pst
Total Footing Width = 3.50 Mu' : Upward = 2,038 35 ft-#
Footing Thickness = 10.00 in Mu' ; Downward = 501 285 fi-#
2 Mu: Design = 153 250 ft-#
ﬁﬂ‘ 'Mdl?r!' = 8% in Actual 1-Way Shear = 12,32 742 psi
ey Dept = .00 in Aliow 1-Way Shear =  75.00  75.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = None Specd
foc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = MNone Spec'd
Footing Cancrete Density 150.00 pef Key Reinforcing = None Spec'd

Min. As % 0018

0. ., .
Cover @ Top 200 @Bim= 3.00 in Other Acceptable Sizes & Spacings

Toe: Notreq'd, Mu<S*Fr
Heel: Not req'd, Mu < 5 * Fr
Key: No key defined

! Summau of Dvartuminﬂ & Resistina Forces & Moments B S - [
o

- .OVERTURNING.... L RESISTING.....
Force Distance Moment Force Distance  Moment
Item lbs ft ft-# Ibs ft fi-#
Heel Active Pressure B817.2 2.28 1.861.3 Soil Over Heel 540.0 313 1.687.5
Surcharge over Heel Sloped Soil Over Hee!

wewmouwom

Surcharge Over Heel

Adjacent Fooling Load

Axial Dead Load on Stem
* Axjal Live Load on Stem

Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load
Load @ Stem Abave Soil =

= Soil Over Toe = 80.0 1.13 101.3
Surcharge Over Toe =
Stem Weight(s) = 4875 2.50 12188
17. LT.M. o . o
Total 817.2 O.TM 1.861.3 Earth @ Stem Transitions =
= = Footing Weight = 4375 1.75 765.6
Resisting/Overturning Ratio = 203 Key Weight =
Vertical Loads used for Soil Pressure = 1.555.0 Ibs Vert. Component e
Tota 1.555.0 Ibs RM.= 37731

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

DESIGNER NOTES:
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[ Criteria j [SoilData B |
Retained Height = 400f gllm_v S]O"f;ﬂ_féﬂg NCM?OD-U pst
Wall height above sail = 0.50 t A om0

Heel Active P = 35.0 psfift
Slope Behind Wall = 0.00:1 ki = e
Height of Sail over Toe = 4.00in Passive Pressure = 150.0 psffft
Water height over heel = 0.0t Soil Density, Heel = 120,00 pcf
Soil Density, Toe = 120,00 pcf
Foating||Sell Friction = 0350
Sail height to ignore
for passive pressure = 0.00 in
? Surcharge Loads . | Lateral Load Applied to Stem __| |A,:Ijacenl Footing Load

Surcharge Over Heel 0.0 psf
NOT Used To Resist Sildlng & meu:mng
Surcharge Over Toe = 0.0p

NOT Used for Sliding & Overturning

| Axial Load Applied to Stem i

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

Lateral Load = 0.0 #f Adjacent Footing Load
..Height to Tog = 0.00f Footing Width
--Height to Bottom & 0.00 ft Eccentricity
Thhe ahlg:ve lateral Ingg 54 ‘Wall to Fig CL Dist
as been increas . Footing Type
by atachr ol Base Above/Below Soi
‘Wind on Exposed Stem = 0.0 psf at Back of Wall

Poisson's Ratio

0.0 Ibs
0.00 ft
0.00 in

0.00 f

00f
0.300

| Design Summai Stem Construction Top Stem
"4 Lt ' |‘ Stem OK
Wall Stability Ratios Design Height Above Fle ft= 0.00
Overturning = 2,35 OK ‘Wall Material Above "HI™ = Concrete
Slab Resists All Sliding ! Thickness = B.0O
Rebar Size = # 4
Total Bearing Load = 961 lbs Rebar Spacing = 18.00
.resultant ecc. 2 3.42 in Rebar Placed at = Eﬁuﬁ
Design Dat: —
Sail Pressure @ Toe = 715 psf OK ;;r_-gé‘* \'a;:a = 0.463
Soll Pressure @ Heel = 110 psf oK Total Force @ Seclion  Ibs = 448.0
Allowable = 1,500 psf 5 :
Soil Pressure Less Than Nlowable M“""’"""‘Mf“[ h#= 97,3
ACI Factored @ Toe = 858 pst Moment.... Allowable 3,655.8
AC| Factored @ Heel = 132 pst Shear.... Actual 6.0
Footing Shear @ Toe = 6.4 psi OK Shear...,_.ﬁllowable 75.0
Fooling Shear @ Heel = 2.7 psi OK WellWeignt 1000
Allowable = 75.0 psi Rebar Depth 'd" 623
Sliding Calcs Stab Resists Al Sliding ! L AR 1872
Lateral Sliding Force = 394.81bs HOOK EMBED INTO FTGi .00
isschiy il Hook embedment reduced by stress ratio
fm psi=
Fs psi=
Solid Grouting =
Use Half Stresses =
Modular Ratic 'n" =
LoE:ﬁl:i:?ge_ Short Term Factor =
Equiv. Solid Thick. =
fatio > Mewmee
Earth. H 1600 Masonry Design Method = ASD
% ' Concrete Data ——— - r—
Wind, W 1.600 e 255000
Seismic, E 1.000 Fy psi=  60,000.0

Malsam Tsang Engineering Corporation
122 8. Jackson St., Suite 210

Seattle, WA 98104

206.789.6038
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Deser: 4.0 wall with Slab 8" wall

RetainPro 10 (c) 1987-2012, Bulld 10.13.7.31
Liconse : KW-06055289
License To : MALSAM TSANG ENGINEERING

Cantilevered Retaining Wall Design
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[ Footing Dimensions & Strengths

Footing Design Results i

Toe Width 1254t
Heel Width 1.08
Total Footing Width 2.

Footing Thickness = 9.00in
Key Width = 0.000n
Key Depth = 0.00 in
Key Distance from Toe = 0.00 ft
fo= 2500psi  Fy = 60,000 psi
Footing Concrete Density = 150.00 pef
Min. As % = 0.0018

Cover @ Top 2.00 @ Btm= 3.00in

Heel

Factored Pressure = 858 132 psf
Mu’ : Upward = 569 15 fi-#
Mu’ : Downward = 143 81 ft#
Mu: Design = 426 46 ft-#
Actual 1-Way Shear = 642 2.73 psi
Allow 1-Way Shear = 75.00 75.00 psi
Toe Reinforeing = None Spec'd

Heel Reinforcing = None Spec’d

Key Reinforcing = None Spec'd

Other Acceptable Sizes & Spacings
Toe: Notreg'd, Mu<S*Fr
Heel: Not req'd, Mu <5 " Fr
Key: No key defined

Summary of Overturning & Resisting Forces & Moments [
..... OVERTURNING..... -...RESISTING.....
Force Distance Moment Force Distance  Moment
Item Ibs f fi# bs fl#
Heel Active Pressure 384.8 1.58 625.2 Soil Over Heel = 198.4 212 4213
Surcharge over Heel Sloped Soil Over Heel =
Surcharge Over Toe Surcharge Over Heel =
Adjacent Fooling Load Adjacent Fooling Load =
Added Lateral Load Axial Dead Load on Stem =
Load @ Stem Above Soll * Axigl Live Load on Stem =
Soil Over Toe = 0.0 0.63 N3
Surcharge Over Toe =
104 8 T gaE B Stem Weight{s) = 450.0 1.58 Ti2.5
Total 2848 OTM. 625.2 Earth @ Stem Transitions=
s Footing Weight = 262.1 147 305.4
Resisting/Overturning Ratio = 235 Key Weight =
Vertical Loads used for Soil Pressure = 960.5 lbs Vert. Ci 5
Total = 960.5 Ibs RM.= 1.470.4

DESIGNER NOTES:

* Axial live load NOT included in total displayed, or used for overtuming
resistance, but is included for soil pressure calculation.
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[Criteria J Soil Data i | Footing Dimensions & Strengths l | Footing Design Results |
Retained Height 5.00 ft Allow Soil Bearing = 1,500.0 psf Toe Width = 1751t Toe Heel
Wall height above sail = 0.50 ft Equivalent Fluid Pressure Method Heel Width 1. Faclored Pressure = 893 43 psf

4 o i - (it Heel Active Pressure = 35.0 psfift Total Footing Width = 2. Mu’ : Upward = 1221 8 fi#
Slope Behind Wall = 0.00:1 = Fooling Thickness 1000 in Mu’ : Downward = 303 74 fi#
Height of Soll over Toe = 4.00in Passive Pressure = 150.0 psfifi Key Width 0.00 Mu: Design = 918 67 ft-#
Water height over heel = 001t Soil Density, Heel = 120.00 pcf K:; Depth o0 :: z?::u :;:ays?\:?r " 72'38 ?g ;g psi

Soll Danshy, Tos. %, 2000 Key Distance rom Toe = 8004t Toe Helnl‘ol!élng = None Specd e
Fooling|[Soi F_'ml'a" & 05a9 fo = 2,500 psi Fy = 60,000 psi Heel Reinforeing = None Spec'd
5‘1';“:?;;:: lg‘l'l;;l:-um = Ao Footing Concrete Density = 150.00 pef Key Reinforcing = None Spec'd
= > Min. As % = 0.0018 ; i
. & @ Top 2.00 @Bim= 3.00 in Other Acceptable Sizes & Spacings

Toe: Notreg'd, Mu<S"Fr
Heel: Not req'd, Mu <5 ° Fr

| Surcharge Loads

| Lateral Load Applied to Stem

I | Adjacent Footing Load -

SNOT Used To Resst Siding & Overtoming  gter Load Do Empwen T - ooon — —
...Height to T s 9 = X e — e — —
Surcharge Over Toe = 0.0 psf ...H:ighr s N = ook Eccentricily . 0.00in | Summau of Cwerturnma & Remstina Forces & Moments
_ NG} Uded for Sliding & Overkanliig | The above lateral load fior Wall to Fig CL Dist = 0.00ft ForicOVERTURNING.... Forca™ RESISTNG....
" 1l as increas i Footing T orce nce lomen @ ista lome
| Axial Load Applied to Stem ] by a factor of aze"fm‘ﬁw Soil _ - Item Ibs ft fiet Ibs ft fd
Axizl Dead Load = 0.0 ths Wind on Exposed Stem = 0.0 psf at Back of Wall - L0 Heel Active Pressure 595.5 1.94 1,157.9 Soil Over Hesl = 248.0 2.62 650.6
::}:l ﬂ;’:u"é’;'ggnmr, o gg gs Poisson's Ratio = 0.300 Surcharge over Heel Sloped Soil Over Heal =
e - — — Surcharge Over Toe Surcharge Over Heel =
| Design Summary [ Top Stom. Adjacent Footing Load Adjacent Footing Load =
im Ft
Wall Stability Ratios Design Height Above Ftg it = 0.00 Added Laleral Load Axial Dead Load on Stem =
Overturning = 204 OK Wall Material Above "HI* = Concrete Load @ Stem Above Soil = * fudal Live Load on Stem =
Slab Resists All Sliding | Thickness & 8.00 = Sall Over Toe = 700 0.88 61.3
Rebar Size = # 4 Surcharge Over Toe =
Total Bearing Load = 1,222 |bs Rebar Spacing . 18.00 Stem Weight(s) = 550.0 2.08 1,145.8
..resultant ecc. = 5191n Rebar Placed at = Edge Total 5955 Q.TM, L3I Earth @ Stem Transitions =
; = Design Data x il Footing Weight 353.8 142 500.6
g::: s::::::g g Ilt:;l = &gg ps; gl': i ol N faty Resisting/Overturning Ratio = 2.04 Key W?aigh?g :
Allowable = 1,500 ; TomalFoese @ section.. loen 0 Vertical Loads used for Soil Pressure = 12218 Ibs Vert. C =
Sail Pressure Less Than Allowable Mogilnl.- Acsl i i i Total= 12218 s RM.= 23582
AC| Factored @ Toe = 993 pst Moment.... Allowable 3,655.6 * Axial live load NOT included in total displayed, or used for overtuming
AC| Factored @ Hesl = 43 psf Shear.....Actual 93 resistance, but Is included for soil pmssure caleulation.
Footing Shear @ Toe = 89 psi OK Sw“"’ﬁw .‘"r':’“"b“ 1;3'2 DESIGNER NOTES:
Footing Shear @ Heel = 3.5 psi OK B Y :
Allowable - 75.0 psi Rebar Depth ‘d" 6.25
Sliding Cales Slab Resists All Sliding ! ﬁ: gﬁt:gg :: ggfgi 18.72
Lateral Sliding Force = 595.5 lbs HOOK EMBED INTO FTGin = 6.00
Hook embed: t reduced s i
2 ¥ Data ook embedment reduced by stress ratio
fm psi=
Fs psi=
Salid Grouting =
Use Half Stresses =
Modular Ratic 'n" =
Lozd Factors - Short Term Factor =
Building Code E X
quiv. Solid Thick. =
s e M
Earth, H 1.600 -Masonwob;sa@ .Malhod = ASD
Wind, W 1.600 fe psi=  2,500.0
Seismic, E 1.000 Fy psi=  60,000.0

Key: Mo key defined
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[Criteria ] [soilData |
Retained Height = 6.00ft Allow Soil Bearing = 1,500.0 psf
Wall height above soil = 0501 E‘g‘g":ﬁ:‘vﬂ,“"d P""r:‘””’ Merwed. 5% sl
Slope Behind Wall = 0.00:1 i )
Height of Sail over Toe = 4.00in Passive Pressure = 1500 psfift
Water height over heel = 0.0R Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 120.00 pef
Footing|Soil Friction = 0350
Soil height to ignore
for passive pressure = 0.00 in
[ sdEhEr'gé'Lmié_ o J | Lateral Load Applied to Stem | |Adjacent Footing Load ]
Surcharge Over H psf Lateral Load = 0.0 #t Adjacent Footing Load = 0.0 Ibs
NOT Used Te Rsslst SIIdlng & Ovam.lmmg ¥ koot = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 pst = 0.00 ft Eccentricity = 0.00 in
NGT:Usad for Siding & Overuming The above lateral load " Wallto FlgCLDist = 0.00ft
Axial Load Applied to Stem Do bean ifcinaces! e Footing Type
l —— mwpp m—— I alacersi Base Above/Below Soil _ T
sial Dea = .0 [be Wi Exposed Stem = 0.0 at Back of Wall - -
Axial Live Load = 00lbs i = iy R
Axial Load Eccentricity = 0.00n sson .
| Design Summary J | Stem Construction J Topstem
Stem OK
Wall Stability Ratios Design Height Above Fig  ft= 0.00
Overtuming = 212 OK Wall Material Above "HI® = Concrete
Slab Resists All Sliding ! Thickness = 8.00
Rebar Size = # 4
Total Bearing Load = 1,691 !bs Rebar Spacing = 18.00
wresuliant scc. o 5.64 in Rebar Placed at = Edge
Design Data
Soll Pressure @ Toe = 907 psf OK M.;’B +falFa = 0.551
Sail Pressure @ Heel = 85 psf OK Total Force @ Section  lbs=  1,008.0
Allowable = 1,500 psf ¥
Soil Pressure Less Than Allowable mnmanl....»::"rual Lo : gg;:g
AC| Faclored @ Toe = 1,088 psf oment.... Allowable = 3855
ACI Factored @ Heel = 103 psf Shear.... Actual psl = 134
Footing Shear @ Toe = 12.4 psi OK Shear...Miowsble . psi= 760
Fooling Shear @ Heel = 6.6 psi OK Wall Weight = 100.0
Allowable - 75.0 psi Rebar Depth d" in= 6.25
LAP SPLICE IF ABOVE in= 18.72

Sliding Calcs Slab Resists All Sliding |

LAP SPLICE IF BELOW in=

Loteai Sidmg Force . = 817.20% HOOK EMBED INTO FTGin = 6.00
Masaiiy Dats S ool ombecmial duced by s tato. oo o e
fm psi=
Fs psi=
Solid Grouting =
Use Half Stresses =
Modular Ratio 'n' =
Load Pactors Short Term Factor =
Building Code Equiv, Solid Thick i
1.200 e : =
BeadLLo:d 1.600 Masonry Block Type =
R ' Masonry Design Mathod = ASD
Eaﬂh. H 1.600 Concrete Data ——— e
Wind, W 1.600 fc psi= 25000
Selsmic, E 1.000

Fy psi=  60,000.0

RatainPro 10 (c) 1987-2012, Build 10.13.7.31
License : KW-06055289

Cantilevered Retaining Wall Design

License To : MALSAM TSANG ENGINEERING

| Footing Dimensions & Strengths I

Toe Width = 2.00 1t
Heel Width = 1.41
Total Fooling Width = an
Footing Thickness 10.00in
Key Width 0.00in
Key Depth 0.00in
Key Distance from Toe = 0.00 ft
fe = 2,500 psi Fy = 60,000 psi
Footing Concrete Density = 150.00 pcf
Min. As % = 0.0M8

Cover @ Top 2.00 @ Btm= 300 in

Footing Design Results [ |

Toe Heal

Factored Pressure = 1,088 103 pst
Mu’: Upward = 1,791 48 fi-#
My’ ; Downward = 396 280 ft-#
Mu: Design = 1,395 232 fr-#
Actual 1-Way Shear = 12.40 B.64 psi
Allow 1-Way Shear = 75.00 75.00 psi
Toe Reinforcing = None Spec'd

Heel Reinforcing = None Spec'd

Key Reinforcing = Mone Spec'd

Other Acceptable Sizes & Spacings
Toe: Notreg'd Mu<S " Fr
Heel: Not req'd, Mu < S ° Fr
Key: Mo key defined

[ Summary of Overturning & Resisting Forces & Moments I
s e — i eSS A ——— ey

.... OVERTURNING..... -..RESISTING.....

Force  Distance Moment Force Distance  Moment

Item Ibs ft ft-# Ibs ft ft-# o
Heel Active Pressure 817.2 2.28 1,861.3 Soll Over Heel = §35.2 3.04 1,626.1
Surcharge aver Heel Sloped Soil Over Heel =
Surcharge Over Toe Surcharge Over Heel =

Adjacent Footing Load
Added Lateral Load

Adjacent Footing Load
Axial Dead Load on Stem =

Load @ Stem Above Soil = * Audal Live Load on Stem =
= Soil Over Toe = 80.0 1.00 80.0
Surcharge Over Toe =
Stem Weight(s) = 650.0 233 1,516.7
Totsl 8liz. OTM, 18513 Earth @ Stem Transitions =
e = Foaoting Weigh = 426.3 171 7268
Resisting/Overturning Ratio = 212 Key Weight =
Vertical Loads used for Soil Pressure = 1,691.5 Ibs Vert. Comp: =
Total = 1591 5 Ibs RM.= 3.049.5
* Axdal live load NOT included in tof used for

resistance, but is Included for soli pmssum (:afwlallon

DESIGNER NOTES:
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Criteria 'Soil Data Footing Dimensions & Strengths ~ Footing Design Results
L L ng 9 g
Retained Height = 7.00 ft Allow Soil Bearing = 1,500.0 psf Toe Width 2251t Toe Hee
. SN Equivalent Fluid Pressure Method Heel Width & Faclored Pressure = 1,225 103 psf
Wl lisipnt abevesbil: = 0l ft Heel Active Pressure = 350 pefift Total Faoting Width = My ; Upward = 2555 98 fi#
Slope Behind Wall = 0.00: 1 = Footing Thickness - Mu' : Downward = 501 571 fi-#
Height of Soil over Toe = 4.00in Passive Pressure = 150.0 psffft ; Mu: Design = 2,054 474 fi-#
Water height over heel = 0.0f Soll Density, Heel = 120.00 pof Ray "E',“'e";m Actual 1-Way Shear = 1677 10.07 psi
Soil Density, Toe = 120.00 pcf Kz Dislance fiom Tos = Allow 1-Way Shear = 75.00 75.00 psi
Fooling|[Soil Friction = 0.350 Toe Reinforcing = #4@11.00In
Soll height to ignore fc = 2,500 psi Fy = Heel Reinforcing = None Spec'd
cior pagssive pressure = 0.00 in Footing Cencrete Density = Key Reinforcing = None Spec'd
ar:;s@aﬁrop Sk =@ Btn? .00 3300 i Other Acceptable Sizes & Spacings
o . = : = Toe: #4@ 11.25 in, #5@ 17.25 in, #6@ 24.50 in, #7@ 33.50 in, #48@ 44.00 in, ¥0@ 4
| Surcharge Loads § | Lateral Load Applied to Stem | |Adjacent Footing Load '] el Noctaquuhiu =5 Fr
L ey n
Surcharge Over Heel 0.0 psf Lateral Load = 0.0 #/f Adjacent Footing Load = 0.0 lbs ¥ o
NOT Used To Resist Slldlng & Overtuming  _ Height to Top = 0.00 ft Footing Width = 0.00 ft [ =
Surchargs Over Toe = 0.0 psf THeighltoBoflom = 000 Eccentricity = 0.00in | Summary of Overturning & Resisting Forces & Moments ]
NOT Used for Sliding & Overtuming  The ahove lateral load o Wall to Fig CL Dist = 0.00 .OVERTURNING..... " RESISTING .
has been increased 1. Footing Type Force  Distance Moment Force Distance  Moment
| Axial Load Applied to Stem h by a factor of Base Above/Below Soil _ on em s o e Ibs ft ft-#
‘:;:: Eﬁ”l_";:" o g-g E Wind on Exposed Stem = 0.0 psf at Back of Wall ' Heel Active Pressure 10738 261 2,803.9 Soil Over Heel = 834.4 3.41 2,848.1
Axial Load Eccentricity = 0.0in Poisson's Ratio = 0.300 Surcharge over Heel Sloped Soil Over Heel =
Surcharge Over Toe Surcharge Over Heel =
y I :
_Top Stem I — i % ; : o
[D_“E“ Summary ' | Stem Construction . To S:-:EK Adjacent Foating Load Adjacent Footing Load =
Wall Stability Ratios Design Height Above Fig  ft = 0.00 Added Lateral Load Axial Dead Load on Stem =
Qvertuming = 208 OK Wall Material Above "HI® = Concrete Load @ Stem Above Soil * Axial Live Load on Stem =
Slab Resists All Shiding | Thickness = 8.00 Soil Over Toe " 80.0 113 101.3
Rebar Size = # 4 Surcharge Over Toe =
Tolal Bearing Load = 2,163 Ibs Rebar Spacing = 10 —r — Stem Weight(s) & 750.0 2.58 19375
= i - T 10738 O, 803, g . : : et
resultant ecc. 6.60 in o Rebar Placed at = Edge otal a0, ZHlag Earth @ Stem Transitions =
Soll Pressure @ Toe = 1,020 psf OK i et = 054 = " Faoting Weigh! = 488.8 1.96 955.5
Soll Pressure @ Heel = 86 psf OK Total Force @ Sect bs=  1.3720 Resisting/Overturning Ratio = 2.08 Keay Weight =
Allowable = 1,500 pet Momsnt..._Achial Rt= 3'20"3 Vertical Loads used for Soil Pressure = 2,163.2 |bs Vert, C = B N
Soil Pressure Less Than Allowable S Frap Total= 2,632 Ibs RM.= 58423
ig: :ac::mg Loel = I?ﬁg Ds: psi= . 18I3 * Amarlllve lngleOT Ii‘\ddl.ég% in tﬁtal displayed, or ubsed for overturning
ac eel = ps . . resistance, but is inclu r soil pressure calculation.
) : i= 75.0 e e e e e e A A~
Footing Shear @ Toe = 16.8 psi OK 5 ol DESIGNER NOTES:
Footing Shear @ Hee! = 10.1 psl OK Wall Weight = 100.0
Allowable = 75.0 psi Rebar Depth “d’ in= 6.25
Sliding Cales Slab Resists All Sliding ! L"iﬁ ggsg: " ‘;g?gfv e Ta:r2
Latecal Stiding Force -~ =~ 1.073.01bs HOOK EMBED INTOFTGin=  6.00
Hook embedment reduced by siress ratio
Masonry Data deideabie ot st Mlaintoiiod e b 2 oy ]
m psi=
Fs psi=
Solid Grouting =
Use Half Stresses =
Modular Ratio 'n' -
Load Factors Short Term Factor =
Bidkding Corle Equiv. Solid Thick. =
Dead Load 1.200 Block T H
Live Load 1.600 Mssonry 1R 5
- Masonry Design Method = ASD
Earth, H 1.600 ot bt Dt il
Wi1.1d‘ W 1.600 fe psi=  2,500.0
Seismic, E 1.000 Fy psi= 60,0000
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[ Criteria |Soil Data _ ]
Retained Height 8001t Allow Soil Bearing = 1,500.0 psf
WZII heightealiove ull & 0501t Equivalent Fluid Pressure Method |
B ! Heel Active Pressure = 350 psfift |
Slope Behind Wall = 0001 o6l Active Fressur = P
Height of Soil over Toe = 4.00 in Passive Pressure = 150.0 psfift
Water height over heel = 00f Soil Density, Heel = 120.00 pcf
Soil Density, Toe = 120.00 pcf
Footing||Soil Friction = 0.350
Soil height to ignore |
for passive pressure = 000 in ‘
[ Su-r?harge Loads . | Lateral Load Applied to Stem . | Adjacent Footing Load 5
Surcharge Over Hee 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 lbs
NOT Used To Ras:st 51Id|r|g & Omm.lmmg ___Hmr;m 1o Top = 0.00 Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 psf -..Height to Bottom = 0.00 ft Eccentricity = 0.00in
NO‘I_‘ Used lor__SIidmg & Overtumning § Tha above lateral load Wall to Fig CL Dist = 0.00 ft
Axial Load Applied to Stem bas boon Jncreased 1.00 Faoting Type
o :pp o 1 Sveiscorc Base Above/Below Soll -
L Lo o 208 Wind on Exposed Stem = 0.0 psf at Back of Wall .
Axial Live Load = 00bs L ® y el = Tl
Axial Load Eccentricity = 0.00n 3
| Design Summary § | Stem Construction | | _TEPéﬁ‘ﬂf(\;K = = -
iem
Wall Stability Ratios Design Height Above Fte  ft= 0.00
Owerturning e 2,03 OK Wall Material Above "Ht* = Concrete
Slab Resists All Sliding ! Thickness = 8,00
Rebar Size = # 4
Total Bearing Load = 2,623 lbs Rebar Spacing = 9.00
...resultant ecc. = 8.01in Rebar Placed at = Edge
Design Data — ————— _— —
Soil Pressure @ Toe = 1,047 psf OK T/FB + falFa = 0.671
Soll Pressure @ Heel = 70 pal OK Total Force @ Section  bs=  1,792.0
Allowable = 1,500 psf 2 i
Soil Pressure Less Than Allowable MamenL...#chllual s i :':;g:
AC| Factored @ Toe = 1,256 psf Moment.... Allowable =z
AC| Factored @ Heel = a5 psf Shear.... Actual i= 23.9
Fooling Shear @ Toe = 16.3 psi OK Shear......Allmbm psnj 75.0
Footing Shear @ Hee! = 9.7 psi OK Wall Weigh = 1000
Allowable = 75.0 psi Rebar Depth 'd" in= 6.25
Sliding Cales Slab Resists All Sliding ! ag g:t:g: i g:sgfv ::; RIS
Lateral Sliding Force = 1.417.5 lbs HOOK EMBED INTO FTG n = 6.00
Masonry Data Hook ambe_gvmﬂl_[qqucp_d_b! siress ratio o
fm i=
Fs psi=
Solid Grouting =
Use Haif Stresses =
Modular Ratio 'n’ =
Lo Pactone, Short Term Factor =
Building Code Equiv. Solid Thick. e
Dead Load 1.200 Masonry Block Type =
Live Load 1.600 Desian Method = ASD
Earth, H 1.600 M”"""'D sbbaiischised B
Wind, W 1,600 Goncrate Deta psi= 25000 ) o o
Seismic, E 1.000 Fy pst= 60.000.0
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Footing Design Results | |

Toe Width 3.00
el Width -
TOTBI Footing Width = 466
Fooling Thickness = 12.000n
Key Width = 0.00in
Key Depth = 0.00 in
Key Distance from Toe = 0.00 fi
fe = 2,500psi  Fy = 60,000 psi
qung Concrete De-ns:ty 150.00 pef
= 0.0018

200 @Btm= 3.00in

Factored Pressure
Mu® : Upward

Mu' : Downward
Mu: Design

Actual 1-Way Shear
Allow 1-Way Shear
Toe Reinforcing
Heel Reinforcing
Key Reinforcing

Toe Heal

= 1.256 95 psf
= 4,530 87 ft-#
= 1,026 657 fi-#
= 3,504 570 fi-#
= 16.32 9.70 psi
= 7500 75.00 psi
= #4@9.000n

= None Spec'd

= None Spec'd

Other Acceptable Sizes & Spacings
Toe: #4@ 9.50 in, #5@ 14.50 in, #6@ 20.50 in, #7@ 28.00 in, #8@ 36.75 in, #O@ 46
Heel: Not req'd, Mu <5 " Fr

Key: No key defi

ned

| Summary of Overturning & Rasisting Forces & Moments

RTURNING.....
Force Distance Moment Force Distance  Moment
Item Ibs ft ft-# Ibs ft fi-#
Heel Active Pressure =  1,417.5 3.00 4,252.5 Sail Over Heel = 953.6 4.16 39702
Surcharge over Heel = Sloped Soil Over Heel =
Surcharge Over Toe = Surcharge Over Heel =
Adjacent Fooling Load = Adjacent Fooling Load =
Added Lateral Load = Avial Dead Load on Stem =
Load @ Stem Above Soil = * Axial Live Load on Stem =
= Sail Over Toe = 120.0 1.50 180.0
Surcharge Over Toe =
o R Stem Weight{s) = 850.0 3.33 2,833.3
Total 14175 O.TM. 4,252.5 Earth @ Stem Transitions =
- Footing Weight = 699.0 233 16287
Resisting/Overturning Ratio = 2.03 Key Weight =
Vertical Loads used for Scil Pressure = 262256 Ibs Vert. Component = — e
Total = 26226 lbs RM.= 86122

DESIGNER NOTES:

r———er
..... RESISTING.....

* Axigl live load NOT included in total displayed, or used for overturning
r&slslance but is included for soil pressure calculation,
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[Criteria J | Soil Data ]
Retained Height .00 2"0\_" S'::!EFe;_an M= ;6500-0 psf
5 e quiva id Pressure
Wak h'a'gn_‘ abovasoll = 0.50 Heel Active Pressure = 35.0 psfift
Slope Behind Wall = 0.00:1 =
Height of Soil over Toe = 4.00in Passive Pressure = 150.0 psfift
Water height over heel = 0.0f Soil Density, Heel = 120,00 pef
Soil Density, Toe = 120,00 pef
Footing]|Soil Friction = 0350
Soil height to ignore
for passive pressure = 0.00 in
| Surcharge Loads J | Lateral Load Applied to Stem [ |Adjacent Footing Load ]
Surcharge Over Heel = 0.0 pst Lateral Load = 0.0 #ift Adjacent Fooling Load = 0.0 lbs
NOT Used To Resist Sliding & Overturning ,,,Her';mcI: Tof = 0.00 ft Footing Width = 0.00ft
Surcharge Over Toe = 0.0 psf ... Height te Bottemn = 0.00 ft Eccentricity = 0.00in
_ NOT Used for Sliding & Overtuming  The above lateral load 5 Wallto Ftg CLDIst = 0.00 1t
Axial Load Applied to Stem pag coen Increasnd L Footing Type
l App §  byetacoror Base Above/Below Soi oot
Avxial Dead Load i 0.0 lbs Wind on Exposed Stem = 0.0 psf at Back of Wall £
Auial Live Load = 0.0 lbs Poisson's Ratio b 0.300
Axigl Load Eccentricity = 0.0in @
| Design Summary § | Stem Construction J TopStem
tom OK
Wall Stability Ratios Design Height Above Ftg  fi= 0.00
Overturning 2 1.87 OK Wall Material Above "HI® = Concrete
Slab Resists All Sliding ! Thickness = 8.00
Rebar Size = # 5
Total Bearing Load = 2,937 Ibs Rebar Spacing = 12.00
...resultant ecc. = 10.31 in Rebar Placed at = Edge
Design Data
Soll Pressure @ Toe = 1,138 psf OK oy —
5°:"::3;""'"3 gl = b 9@; oS Total Force @ Section Ibs= 22680
Soll Pressure Less Than Allowable Moman:....»::lrual bl s 5 g'?g:g
ACIFactored @ Toe = 1,365 psf Mornt..c/Rowable = el
ACI Factored @ Heel = 0 psf Shear.... Actual psi= 30.5
Footing Shear @ Toe = 206 psi OK Shear.... Allowable psuf 75.0
Fooling Shear @ Heel = 11.7 psi OK Wall Weight o= 1000
Allowable = 75.0 psi Rebar Depth 'd in= 6.19
Sliding Calcs Slab Resists All Sliding ! x g:t:gs I; ggsg:r f" ; 240
Laloral Skding Force. = (1,750.01bs HOOK EMBED INTO FTGin= 870
Hook embedment reduced by stress ratio
Masonry Data iy oo stea il Syttt —
fm =
Fs psi=
Solid Grouting =
Use Half Stresses =
Modular Ratio 'n* =
L";‘&:ﬁ‘&‘de— B ————  Shart Term Factor =
Equiv. Solid Thick. =
E!_aadLLo::I 1 égg Masonry Block Type =
T L ; Masanry Design Method = ASD
Earth, H 1.600 "= Data .
Wind, W 1.600 fec psi= 25000
Seismic, E 1.000 Fy psi= 60.000.0
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Cantilevered Retaining Wall Design

| Footing Dimensions & Strengths |

| Footing Design Results ]

Toe Width = 3500 Toa Heal
Heel Width = 1.66 Factored Pressure = 1.365 0 psf
Total Footing Width = 5.16 Mu' : Upward = 6,473 43 fi-#
Footing Thickness = 12.00 in Mu' : Downward = 1.397 728 R-#
e Widihs 0,004 Mu: Design = 5077 685 fi-#
Y e = freed Aclual 1-Way Shear = 2058  11.71 psi
Key Depth = 0.00in Allow 1-Way Shear = 7500  75.00 psi
Key Distance from Toe = 0.00 ft Toe Reinforcing = #5@12.00in
foc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = None Spec'd
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. ??Q%To 2.00 =@ B"E-gm:w i Other Acceptable Sizes & Spacings
Garye P i TR Toe: #4@ 9.50 in, #5@ 14.50 in, #6@ 20.50 in, #7@ 28.00 in, #8@ 36.75 in, #9@ 46
Heel: Not req'd, Mu < S ° Fr
Key: No key defined
| Summary of Overturning & Resisting Forces & Moments [ |
e
..... OVERTURNING..... -...RESISTING.....
Force Distance Moment Force Distance  Moment
Item lbs ft ft-# Ibs ft fi-#
Heel Active Pressure = 1.750.0 3.33 58333 Soil Over Heel = 1.072.8 4.66 50028
Surcharge over Heel = Sloped Soil Over Hee! =
Surcharge Over Toe = Surcharge Over Heel =
Adjacent Footing Lead = Adjacent Footing Load =
Added Lateral Load = Axial Dead Load on Stem =
Load @ Stem Above Scil = * Axial Live Load on Stem =
= Sail Over Toe £ 140.0 1.75 245.0
Surcharge Over Toe £
Stem Waeight(s) = 950.0 3.83 36417
Tgal A Earth @ Stem Transitions=
- Footing Weight = 774.0 2.58 1.996.9
Resisting/Overturning Ratio = 1.87 Key Weight =
Vertical Loads used for Soil Pressure = 29368 Ibs Vert. C = . -
Total = 29368 Ibs RM.= 10,886.4

* Axial live load NOT included in total displayed, or used for overtumning
resnstanoe bul:s included ior soil pressure calculation.

DESIGNER NOTES:
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Criteria__ J |soilData i
Retained Height = 10.00H Q!Ir»,v FTDEI E;-Taring M: r“;éﬁotm pst
Wall height above soil = 050 ubvmiant ik Frassure Mk
Heel Active P = 35.0 pstift
Siope BehindWall = 0.00:1 i - P
Height of Soil over Toe = 4.000n Passive Pressure = 150.0 psfift
VWater height over heel = 0.0f Sail Density, Heel = 120.00 pcf
Soil Density, Toe = 120.00 pcf
Footing||Seil Friction = (.350
Sail height ta ignore
for passive pressure = 0.00 in
[ Surcharge Loads i | Lateral Load Applied to Stem__‘ Fd]acant Footing Load [1
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #0t Adjacent Footing Load = 0.0 Ibs
MNOT Used To Resist Sliding & Overturning ...Height to Tog = 0.00 ft Foating Width = 0.00 ft
Surcharge Over Toe = 0.0 psf ...Height to Bottom = 000f Eccentricity = 0.00in
- NOT:lsed YorShding & Overuming The above lateral load WallloFlgCLDIst = 000k
| Axial Load Applied to Stem jias heort ncromend 100 Footing Type
e—— App e ] B Base Above/Below Soll oo
ead Load g e 108 Wi = .0 pst t Back of Wall :
Asial Live Load = 00ibs RS R T 0.0 pe oty % b
Axial Load Eccentricity = 0.0in .
| Design Summary | | Stem Construction | TopStem
Stam OK
Wall Stability Ratios Design Height Above Fig 1= 0.00
Overturning " 1.84 OK ‘Wall Material Above "Ht" = Concrele
Slab Resists All Sliding ! Thickness = 200
Rebar Size = # 5
Total Bearing Load = 4,043 lbs Rebar Spacing = 10.00
wresultant ecc. » 10.88in Rebar Placed at = Edge
i Design Data - —_— —_—
Soil Pressure @ Toe = 1,402 psf OK fbiFB + falFa = 0.970
S":! F'"’s;‘;’“ QT et Total Force @ Section Ibs= 28000
owsl ps =
Soil Pressure Less Than Allowable Mumml.....ilmal : e % 9'333'?
ACIFactored @ Toe = 1,682 pst Mamentooowably: = 9/
ACI Factored @ Heel = 32 psf Shear.... Actual psi= 37
i = i Shear.....Allowable psi= 75.0
Footing Shear @ Toe = 18.8 psi OK “ n
Footing Shear @ Heel = 14.1 psi OK Wall Weight . . e 100.0
Alonate e LAP SPLUCE FABOVE ine 2340
Sliding Calcs Slab Resists All Sliding | a2 :
Lalerst Shdmg Force. = 2214818 LAP SPLICE IF BELOW in=
- . HOOK EMBED INTO FTGin= 10.16
Masanry Data _Honu mn_hedment r:oq:g_r_.gq_by siress ratio
fm psi=
Fs psi=
Solid Grouting =
Use Half Stresses =
Modular Ratio 'n" =
Load Factors Short Term Factor =
Building Code Equiv. Solid Thick i
Dead Load 1.200 L o PR =
2 Masonry Block Type =
Live Load 1.600 : =
Masonry Design Method = ASD
Earth, H 1600 Concrete Data R
Wind, W 1.600 fe psi=  2.500.0
Seismic, E 1.000 Fy psi=  60,000.0

RetainPro 10 (c) 1987-2012, Build 10.12.7.31
License : KW-06055280
License To : MALSAM TSANG ENGINEERING

Cantilevered Retaining Wall Design

' Footing Dimensions & Stmnglhs '

Footing Design Results [ |

Toe Width 3500
Heel Width 216 Factored Pressure
Total Footing Width = 5.66 Mu': Upward
Footing Thickness = 15,00 in Mu': Drmrma_ rd
Key Width - o Mu: Design

2 X Actual 1-Way Shea
Key Depth = 0.00In Allow 1-Way Shear
Key Distance from Toe = 0.00 ft Toe Reinforcing
fo = 2,500 psi Fy = 60,000 psi Heel Reinforcing
Footing Concrete Density 150.00 pcf Key Reinforcing
Min. As % = oome Other Acce

ptable

Cover @Top 200 @Btm= 3.00in Toe: £48 7,50

Toe Heal
1,682 32 psf
8,220 198 fr-#

1,672 1,857 fi-#
6,548 1.659 fi-#
18.84 14.09 psi
75.00 75.00 psi
#5@ 10.00in
None Spec'd
MNone Spec'd
Sizes & Spacings
in, #5@ 11.50 in, #6{@ 16.50 in, #7@ 22.25 in, #8@ 29.50 in, #9@ 37

"

LTI T T

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

[Summaz of Overlurnina & Reslstlna Forces & Moments [ |
...OVERTURNING.... RESISTING.....
Force Distance Moment Fori Distance  Moment
item s ft fi-# ibs f [
Heel Active Pressure = 2 214.8 375 8,305.7 Soll Over Heel = 1,792.0 4.9 B.B04.7
Surcharge over Heel = Sloped Soil Over Heel =
Surcharge Over Toe = Surcharge Over Heel =
Adjacent Fooling Load = Adjacent Fooling Load =
Added Lateral Load = Axial Dead Load on Stem =
Load @ Stem Above Soil = ® Axial Live Load on Stem =
- Soil Over Toe = 140.0 1.75 245.0
Surcharge Over Toe =
—— Stem Weight(s) = 1,050.0 383 4,025.0
Total 22148 OTM. 8,305.7 Earth @ Stem Transitions =
= : Footing Weight = 1.061.3 283 3,003.3
Resisting/Overturning Ratio = 1.94 Key Weight =
Vertical Loads used for Soil Pressure = 4.043.3 Ibs ‘Vert. Component

Total=  4.0433 Ibs RM.=
* Axial live load NOT included In total displayed, or used for overturning
i . but is incleded for soil p |culati

DESIGNER NOTES:
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Jall in File: PAMT Engineering\Calculations\Retaining Walls\Current R

[ Criteria J |Soil Data | B [ Footing Dimensions & Strength Footing Design Results |
Retained Height 100t Allow Soil Bearing = 15000 psf | TosWidin £ 4004, —Heel
Wall height ab i = 050ft Equivalent Fluld Pressure Method | Hee! Width = 233 Factored Pressure = 1,681 123 psf
all height sbove sail = : Hesl Active Pressure = 350 pstht | Total Footing Width = 6.33 My’ : Upward = 10,826 276 fi#
Slope Behind Wall = 0.00:1 = | Footing Thickness = 15.00 in Mu' : Downward = 2,184 2,026 fr-#
Height of Soil over Toe = 4.00 in Passive Pressure = 150.0 psfift Key Width _ 0.00in Mu: Design = 8,642 1,751 fi-#
Waler height over heel = 0.0f Soil Density, Heel = 120.00 pef Kg Depth z 000 = :Jul;fu“txvayss;‘hear = gg.g; ;g_ﬁ psi
Soil Density. Toe = 12000 pef Key Distance from Toe = 0.00 f ToeRenfordng = #6@ 1200 &
FoolmgllSolI Friction = 0350 fo = 2500psi  F 60,000 psi Heel Reinforcing = None Spec'd
R, - s fooug Cucmi Dty = [S0DS Koy Rekionno = Nora Spct
g:\‘.'e?i@%l'op S _@ Bmg 20’3300 4 Other Acceptable Sizes & Spacings
. . —mp — — ' Toe: #4@ 7.50 in, #5@ 11.50 in, #6@ 16.50 in, #7@ 22.25 in, ¥8@ 29.50 in, #O@ 37
! Surcharge Loads . ' Lateral Load Applied to Stem . | Adjacent Footing Load l ;t:;!: ::t '::::e%dnn;; S*Fr
Surcharge Over Heel 0 psf Lateral Load = 0.0 #it Adjacent Footing Load 0.0 lbs i
NOT Used To Reslst Slldalrbg & Overlumlng ...Height to Te = 0,00 ft Footing Width 0.00 ft e oy
Surcharge Over Toe = 0.0 psf He:ghl Chom. & obom Eccentrity = 0.00in Summary of Overturning & Resisting Forces & Moments i
NOT Used for Sliding & Overtuming The above lateral load 5 Wall to Ftg CL Dist = moodE 00000 e e e e ey ] VERTURNING .......... RESISTING o
[ As has been increased 1.0 Footing Type Force  Dista Moment Force Distance  Moment
Axial Load Applied to Stem i by a factor of Base Above/Below Soil _ o Item ) s _!} e o Ibe ft fi#
:::i E_::GLOLg:d g g-g :g: Wind on Exposed Stem = 0.0 psf at Back of Wall 5 : Heel Active Pressure = 26261 4,08 10,723.2 Soil Over Heel = 1.975.6 5.58 11.027.1
Asial Load Eccentricity = 0.0in Pdlazorfs Faio = 0300 Surcharge over Heel = Sloped Soll Over Heel =
- T - Surcharge Over Toe = Surcharge Over Heel =
 Design Summary | | Stem Construction B T"PSE”%K— B Adjacent Footing Load = Adjacent Footing Load =
Wall Slxbliity Ratios Design Height Above Ftg  fi= 0.00 Added Lateral Load 5 Auial Dead Load on Stem =
Overturn) 2.00 OK Wall Material Above "HI® = Concrete Load @ Stem Above Soil = * Avial Live Load on Stem =
Slab Resists NI Shdmg ! Thickness = 10.00 Soil Over Toe = 160.0 2.00 3200
Rebar Size = # B Surcharge Over Toa =
Total Bearing Load = 4,760 lbs Rebar Spacing = 12.00 Y T AR TOR G Stem Weight(s) = 1.437.5 4.42 6,349.0
. resultant sce, = 10.83 in n:e‘ba' E::‘d al b Edge Total 26261 O.TM. 10,723.2 Earth @ Stam Transitions=
sign — = = : £ 5
SoilPressure @ Toe = 1,401 psf OK saan o = e ) ) ) Footing Weighi = 160 347 3,756.5
Soil Pressure @ Heel = 103 psl oK Tl Secson: s 45860 Resisting/Overturning Ratio = 200 Key Weight =
Allowable 5 1,500 p, M‘;'a Grie “_;: aay Vertical Loads used for Soil Pressure = 4,760.0 Ibs Vert, Component = .
Soll Pressure Less Than Nlnwahla Mend - Actush % 14'069‘5 Total = 4,760.0 Ibs RM.= 214526
ACI Factored @ Toe = 1.681 psf o Uiy * Axial live load NOT included in total displayed, or used for overturning
ACI Factored @ Heel = 123 psf psi= aro = sistance, butis included for soil .
Footing Shear @ Toe = 22.4 psi OK Shear.Alowble = 750 DESIGNER NOTES: . -
Footing Shear @ Heel = 15.0 psi OK Wall Weight = 1250
Allowable = 75.0 psi Rebar Depth 'd' I
Sliding Cales Slab Resists All Siiding ! ag :zt:g e ‘;E?gfv :: =
Lateral Sliding Force = 2,626.1Ibs HOOK EMBED INTO FTG n = 11.02
Masonry Data Hook embedment mdumﬂy stress ratio .
fm i=
Fs
Solid Grouting
Use Half Stresses =
Modular Ratio 'n' =
Logdlgaﬂocf:ﬁa Short Term Factor =
Du dlrll.%ad 1.200 Equiv. Solid Thick, =
o 5 Masonry Block Type =
Live Load 1.600 ian Method - ASD
Earth, H 1.600 Masonry Dosion =
R 5 Concrete Data —— T —
Wind, W 1.600 fo psi=  2,500.0
Seismic, E 1.000 Fy psi=  60.000.0
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/all in File: P\MT Engineering\Calculations'Retaining Walls\Current R
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| Criteria 1 | Footing Dimensions & Strengths ' Footing Design Resuits [
Retained Height = 12.00 ft Allow Soil Bearing = 1,500.0 psf Toe Width = 4.50 ft Toe Heel
Wall helght above soil = 0.50 ft Equivalent Fluid Pressure Method Heel Width = 233 Factored Pressure = 1,787 32 psf
9 . Heel Active Pressure = 35.0 psfift Total Fooling Width = 6.83 My’ : Upward = 14,184 180 fi-&
Slope Behind Wall = 000:1 % Footing Thickness 15.00in My’ : Downward = 2764 2,187 it
Height of Soil gver Toe = 4.00i0n Passive Pressure = 150.0 psfift Key Width X Mu: Design = 11,430 2,008 fi-#
Water height over heel = 00t Soil Density, Heel = 120,00 pef Hey Denth Dean Actual 1-Way Shear = 2678 17.25 psi
Soil Density, Toe = 120.00 pcf : - : Aliow 1-Way Shear = 75.00 75.00 psi
iz Key Distance from Toe = 0.00 ft Toe Reinforci = 86@0.000
Footing||Seil Friction = 0350 'oe Reinforcing @ 8.00 in
e fc = 2,500 psi Fy = 60,000 psi Heel Reinforcing = None Spec'd
5“-'["'):‘;‘595';"\;‘: 'gr't‘,'s"f;ure 5 GO Foating Concrete Density = 150.00pct Key Reinforcing = None Spec'd
Min. Af@%np 2,00 =@ Bl:-f"masw . Other Acceplable Sizes & Spacings
e — e = ; Cov ; FEE: Toe: #4@ 7.50 in, #5@ 11.50 in, #6@ 16.50 in, #7@ 22.25 in, #8@ 29.50 in, #9@ 37
Surcharge Loads . | Lateral Load Applied to Stem ||  Adjacent Footing Load . Eeel: :g: ;: g,ag‘u e; S*Fr
B ey n
s;galgge 0+re:RHe|a| = (;]_0 psf Lateral Load = 0.0 8t Adjacent Fooling Load = 0.0Ibs
sed To Resist Shiding verlumning ...Height to T 0.00 Footing Width = 0.00 fi Fecar e r R o~
Surcharge Over Toe = 0.0 psf ___H:}gm o B?,fmm : 0.00 ﬁ Emﬁ’éd,, = 0.00in L Summag of Overturnlrla & Restshna Forces & Moments 1
_NOT Usad for Sliding & Overimin The above lateral Ioad wall to Fig CL Dist = 0.00ft eors OVERTURNING... RESISTING.....
] has been increased 1.00 Footing Type orce istance loment Force Distance  Moment
' Axial Load Applied to Stem '] by & factor of e Sl T bon . i v e B e “ i
m:l Ei"L";::d = g-g :g: Wind on Exposed Stem = 0.0 psf at Back of Wall - : Heel Active Pressure 30723 442 13,569.5 Soil Over Heel = 21552 6.08 13,107.2
Axial Load Eccentricity = 0.01n Foléson’s Rato = 0300 Surcharge over Heel Sloped Soil Over Hee! =
— T - Surcharge Over Toe Surcharge Over Heel =
| Design Summary J | Stem Construction l T°Z§EQ—K : % Adjacent Footing Load Adjacent Footing Load =
Wall Stability Ratios Design Height Above Fig  fi= 0.00 Added Lateral Load Auxial Dead Load on Stem =
Overturning = 1.88 OK Wall Material Above "HI* = Concrete Load @ Stem Above Soil = * Axial Live Load on Stem =
Slab Resists All Sliding ! Thickness = 10.00 = Sail Over Toe = 180.0 2.25 405.0
Rebar Size = # 6 Surcharge Over Toe =
Total Bearing Load = 5178 Ibs Rebar Spacing = 9.00 Stem Weight{s) a 1,562.5 4.82 7.6682.3
.resultant ecc. = 1318 in D:e.ba' gl:mm at & Edge Total 30723 OTM. 13,569.5 Earth @ Stem Transitions =
Soil Pressure @ Toe = 1,489 psf OK oD o foFs = a1 = = Footing Weigh! = 12806 3.42 43733
Soil Pressure @ Heel = 27 psf OK Total Fi Secti bs=  4.032.0 Resisting/Overturning Ratio = 1.88 Key Weight =
Allowable = 1,500 psf M° “meng‘ " on ﬁ_;'_' 15'123'0 Vertical Loads used for Soil Pressure = 51783 Ibs Vert. Component = =
Soil Pressure Less Than Allowable oM iz i 7 1 I3[)2I4 Total =
ACI Factored @ Toe = 1,787 psf Moment..... Allowable = 18302 * Axial live load NOT included in total di
ACI Factored @ Heel = 32 pst Shear.... Actual psi = 441 resistance, but is included for soil pressure caiculation.
Fooling Shear @ Toe = 26.8 psi OK Shear...... ; Allowable pel i 75.0 DESIGNER NOTES: -
Footing Shear @ Heel = 17.2 psi OK Wall Weight = 125.0
Aloubie Z 205! jpraplpar o Do 2;'3
Sliding Calcs Slab Resists All Sliding ! CAE SPL:CE E SELOW e :
Lateral Sliding Force = 3,072.3 Ibs %
ik HOOK EMBED INTO FTGin= 10.96
Hook embedment reduced by stress ratio
Masonry Data ——————— —— R = —
fm psi=
Fs psi=
Solid Grouting =
Use Half Stresses =
Load F Modular Rafio 'n' =
oad Eaclors Short Term Factor =
Building Code Equiv. Solid Thick i
Dead Load 1.200 Bl mal. =
% Masanry Block Type =
Live Load 1.600
Masonry Design Method = ASD
Edrti hs 1800 Concrete Data -
Wind, W 1.600 fe psi= 25000

Seismic, E ‘:WO Fy psi=  60,000.0



	Page 1
	DC1
	DC2
	DC3
	DC4
	L-1
	L-2
	L-3
	V-1
	V-2
	V-3
	V-4
	V-5
	R1
	R2
	R3
	R4
	R5
	R6
	R7
	R8
	R9
	R10
	R11
	R12


{ "type": "Document", "isBackSide": false }



