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Criteria Sheet

Codes: Project Location:
Structural: SHBCR20157 Street & Numbes: 267574
Loading: ASCE 7-10 City:

Wood: NDS 2015 ZIP: 9
Steel: AISC 360-10 N
Corcrete: ACI 31814 Latitude: A75870 N
Masanry: TMS 402/602-13 Longitude: -122.2407 W
Qccupancy Category

ASCE 7 Table 1.5

Seismic Load Summary:
Analysis Procedure: Equivalert Laterat Force Procedure
Lateral System: Light-frame (wood) Walls Sheeathed with Wood
Structural Panels Rated for Shear Resistance

R: 6.50 Cy= 4
Base Shear V = O kips Q=3
Se= 1.377 5¢ 0.53
Sps= .92 5= 0.53
C= 0341 le= 1.0
Wind Load Summary:
V= NG Ka= 125

Exposwe = B

Dead Loads:

Roof

Roofing

1/2" Sheathing
Trusses @ 24" oc
Misc./Mech.
Ceiling Finish
Sotar Panels

Use o

Floor

Finish Floor
3/4" Sheathing
Juisis @ 16" oc
Misc./Mech.
Cetling Finish

Use

Live Loads: .
- tot= S5 LS
Soils: 2848

Allowable Bearing 2000
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Seismic Design

ASCE 7-1G Selsmic Analysis

Equivaient Laterat Force Procedure

Seismic Force Resisting System: Per

Tabie 12.2-1

Seismic Design Cat.

Risk Category

It 1,3, or ll, or IV per Table 1.5-1

Site Class

“fper soils report

Diaphragm Flexitility

) assumed, without soils repert)

| ST
00 3
S 1377 g 2% in 50 yr, Lathtude & Longhude lockup
i 5 053 g 2% In 50 yr, Latitude & Longitude jookup
R, 55O ft
R 8.50
M Jratie ts-2 T, = Chi Egq.12.8.7
Ca
& “rebie 1282 Sus = FuSs Eq. 11.4-1
% Table 12.8-2 < =FS £q. 11.4-2
T Eq. 12.8-7 M1 "zu 1 4. 11.4~
] Ty C.A2 sec i SDS = /3 SMS Eq.11.4-3
b Ts 058 sec SDl = 2/3 SMI Eq.11.4-4
" 1,000 ] ]
£a 1.00 Table 11.4-% Sps
. T Fg.12.8-2
P 150 Table 11.4-2 ST R u
Se 738 g j LRI = D1 Eg. 12.8-3
5 580 g eq. 1142 5 T(R/1e)
~~~~~~~~~~~~~~~~~ o _SpiTy
. S = iy Eq. 12.8-4
0% 0918 ¢ ’.Eq. 1.4-3
. > -
Spy 0530 g ‘Eq, .44 CS = 0.04453519 Eq. 12.8-5
s Cs 2 0.01 Fq. 12.8-5
0.141 Controls [Eq.12.8-2
Cs ¢.202 Eq. 12.8-3 need not exceed, T< T . ;
8010 T leg. 12,845 or 12.8-6 minimum Crx = thx/2?=1 Wy hi‘t Eq. 12.8-12
- W fea e "y
‘ Cs, design 0141 Eq. 12.8-1, Strength Level Base Shear pr - Yimy E/Efmx w pr Eq. 12.10-1
Cs, ASD 0.095 __[Fa 12.8-1 ASD Base Shear Fox = 0255l wyy Eq.12.10-2
] Fox < 0.4SpgloWpy Eq.12.10-3
Brenes Remode! DATE 10172079
Seismic Criteria PROJ. # #0592-2018-01
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Wind Design - MWFRS

ASCE 7-1G Chapter 27 - Directional Procedure

l Design Method ‘»AS Location and Buitding Dimenslons
- Calculate Kzt? Liys
Wind Coefficients Kzt
Exposure "" : Roof Typ
V=i imph Roof Angle - Transverse Bir 7
Ke=Ttn - {Table 76.6-1 Roof Angle - Long Dir |
li;= 0.68 iTable 27.3-1 Ground to fop of roo!
= Bot of roof to top of roof |
Mean Roof Height, h '
Short Plan Dimension i
Transverse Wind Prassures Long Pian Dimension
/B =0.89 hit = 0.50 Parapet 7|
Pressure Coefficients from Figure 27.4-% Ground to top of parapet ft
‘ﬁdg Fate o Average Parapet Height ft
Windward Wall 0.8 Ht of 2nd Levet Above Grads [/}
Leeward Watli -0.50
Windward Roof -0.9/-0.18 Velocity Pressure at Mean 77 ! o
Leeward Roof .50 Roof Height, g, = i i i
Wail Pressures {Unfactoredy: ASD Roof Pressures (Unfactored) ASD
Ht K, i a, Poswwate | Prawens P (51 ] Windward _] Hotlz Proj
X OIE (X o, T T35] /O 6F | T i Leeward tpsfy
B35 ) 30.45] T 83 1387 Iho7 R e 9.2 750 ]
plLd 085! 277 g0, 8 w4 1,5
25-30 07 2309 1570} 9.21 14.95
T v 0.76 X TR VI 3] BT
4155, 0.8 2672 1BW 523 16.43}
5160 0.85 28.04 19.06 :E 16.97|
&-70 08D 2936 19.96 9.2 1754
71-80 0.93§ 30.68 20.86 9.211 18.04
8180 056 3166 2153 axnf 18.45)
91900 0.99 32650 2230 521} 8.85
Brenes Remodel DATE 012019
Wind Criteria PROJ. ¥ 10592-2018-01
STRUCTURAL . DESIGN KM
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Site Address

Address 2675 74th ave se Wind Radius 2.00 Miles
City: mercer islanc State: WA Angle 0°
Lat Long 47.58699  -122.2407 Exposure B

Profile 1:0°t0 180 °
Profile 2 : 270 "t0 90 °

Profile 3:315°t0 135°
SITE MAP 45° 10 225°
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Ko = (1 + K1K.K3)?

o Speedanp Spedern K] = Per Fig\.ll'ﬁ.‘
Devawind) aiBawnwind) K;g = (1 o ['(.'I /!‘Lh}
i e K3 — e~-yz;’f,h
a0 p e i K, = 1,IfH/Lh 0.2
o S oo
2-0 RIDGE OR 3-D AXISYMMETRICAL HiLL PER AGURE 26.8-1
Brenes Remodel DATE 10/1/2019
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Direction 1 > . Ao o > Direction 2
e — Profile 1:0 “ to 180 so
-
270 ft
p | 180 ft
Site i
90 ft
—— = —n B ! 0ft
-10560 ft 7920 ft -5280 fi -2640 ft 0 ft 2640 ft 5280 ft 7920 ft 10560 ft o
N g
o = e 3
pirection 3 o Profile 2 :270°t0 90 ° h pirection 4 S8
&, Top W Bottom _® Mid | 360 ft oo
| 270t By
Ty
f \K. 180 ft 3o
@ Site® £z
90 ft ¥
-10560 ft -7920 ft 5280 fi -2640 ft 0ft 2640 ft 5280 ft 7920 ft 10560 ft 83
Y
Direction 1- 0 to Site Direction 2 - Site to 180 ° Direction 3 - 270 "to Site Direction 4 - Site to 90 ° ,.%
o o=,
Site Conditions (26.8.1) Site Conditions (26.8.1) Site Conditions (26.8.1) Site Conditions (26.8.1) ? E
1. Unubstructed Yes 1. Unubstructed Yes 1. Unubstructed Yes 1. Unubstructed Yes = {E,
2. isolated _ Yes 2. Isolated Yesm__'- zlsolated Yes 2. Isolated Yes ;:E
3. Upper Half Hill Yes 3. Upper Half Hill Yes 3. Upper Half Hill Yes 3. Upper Half Hill Yes
4. HILh20.2 No ko=t J4.HLhz02 r\To—rm 4.HLh202 | Yes | 4.HLh202 | No fxas | wg
5. H2 60' ves | 5. Hz 60' | Yes 5. Hz 60° Yes 5. Hz 60' | Yes ED
HE
Terrain Data Terrain Data Terrain Data Terrain Data
Terrain Escrpmm_‘ Errain Ridge Terrain Hill Terrain Ridge i
Top of Hill Dist. 2016 Top of Hill Dist. 2076 Topof Hill Dist. | 1114 Top of Hill Dist. 14
Bott. of Hill Dist. | -2640 Bott. of Hill Dist. _ 4935 Bott. of Hill Dist. -4723| Bott. of Hill Dist. 3821 @
L@H/2 -902 L@ H?2 4192 LeH?2 1857 L@H/2 500 :
Site upwind Site downwnd Site downwnd Site upwind ":"
TopofHillElev. | 325 TopofHillElev. | 325 Top of Hill Elev. 27 Topof HillElev. | 27 @
Bott. of Hill Elev. 17 Bott. of Hill Elev. 21 Bott. of HillElev. | 0| Bott. of Hill Elev. | 20 @
SiteElev. 2105 SiteElev. | 2105 Site Elev. 2105 Site Elev. 2105
Site Dist. o Site Dist. -0 Site Dist. ol Site Dist. 0
H/2 171 H/2 ] 173 Hi2 IS H/2 145
i
9
Kzt Calculations Kzt Calculations Kzt Calculations Kzt Calculations i
He 308 - H=] 304 T “He] 27 H=] 250 &
Lh= 2918 Lh= 2176 Lh= 743 Lh= 1614 z
T x=| 2016 x=| 20| x= ma - x=| Mma 2
7= 24 2= 24 I 24| - = 24] &
w15 - p=1.5 ) - Tp=)1s ] i u=15 &
- =25 | 3 v=|4 e =3
K1 value =|0.75 K1value =|1.3 Kivalue =[0.95 | K1value =|1.3
“K1=[0.08 K1=|0.18 K1=[0.35 K1=/0.20
K2=/0.54 K2=[0.38 K2=[0.00 K2=|0.54
k3=|0.98 k3=|0.97 k3=(0.88 k3=/0.96
H/Lh ={0.1 i Hith=|014 | i H/Lh =10.36 Hih=l016 |
Kzt=| 100 Kzt = 1.00 Kzt = 1.00 Kzt = 1.00
Brenes Remodel DATE 10/1/2019
Kzt Calculations PROJ. #
STRUCTURAL DESIGN KMR
ENGINEERING

SHEET 6




Direction & > ; ° o ¢ Direction 6
g — Profile 3 : 315 ° to 135 e
270 ft
180 ft
90 ft
s r SNSRI T S s R s s it STt S 0 ft o
-10560 ft -7920 ft -5280 ft -2640 ft 0ft 2640 ft 5280 ft 7920 ft 10560 ft \5 5
oo
Direction 7 > . o ° <& Direction 8 & i
_ Profile 4 : 45 " to 225 >
A4Top MBottom @& Mid 360 ft =
270 ft
180 ft
ite |
| 90ft
S = 2 loa s : S (e ‘_’-’—P 0 ft
-10560 1t -7920 ft -5280 ft -2640 ft 0ft 2640 R 5280 ft 7920 ft 10560 ft
Direction 5 - 315 “to Site Direction 6 - Site to 135 ° Direction 7 - 45 "to Site Direction 8 - Site to 225 ° "(_: ';f
E
Site Conditions (26.8.1) Site Conditions (26.8.1) Site Conditions (26.8.1) Site Conditions (26.8.1) E :
1. Unubstructed Yes 1. Unubstructed { Na Kzt=1 §1. Unubstructed Yes 1. Unubstructed Yes = ;E'
2.lsolated Yes 2. Isolated <) 2.lsolated | Yes 2. Isolated Yes o
3. Upper Half Hill Yes 3. Upper Haif Hill Yes 3. Upper Half Hill Yes -
4. HiLh 2 0.2 No |zt ] 4. HLh=202 | Yes o HLhz02 Yes EE
5. H2> 60' Yes | 5. H2 60' Yes 5. H2 60’ Yes 3o
Ui b
Terrain Data Terrain Data Terrain Data
Terrain Ridge Ridge Terrain Ridge Terrain | Ridge E
Top of Hill Dist. -637| - ‘ Top of Hill Dist. 1114 Top of Hill Dist. 114 ,
Bott. of Hill Dist. -2919 Bott. of Hill Dist. -3184, Bott. of Hill Dist. 4900 _
L@H/2 2282 ) LeH?2 212 L@ H/2 | 2229 &
Site downwnd Site upw‘rndh Site downwnd 1;
Top of Hill Elev. 232 ] Top of Hill Elev. 313 Top of Hill Elev. 313
Bott. of Hill Elev. 19 o | B Bott. of Hill Eiev. | 2 Bott. of Hill Elev. 1 W
Site Elev. 2105 - Site Elev. 210.5 Site Elev. 2105
Site Dist. | 0 ) Site Dist. 0 Site Dist. . 0 -
H/2 126 H/2 167 H/2 157 \&9,
B
Kzt Calculations Kzt Calculations Kzt Calculations &
H= 213 7 '  H= 292 : H=|  313] f
Lh=| 1645 I _ th=) t32e) ) Lhs 5 3
=] 637 | ) x4 [ X= M4 1%
@ 24 - z= 24 = 24 %
p=l15 - ] p=15 | =15
=3 | . y=13 L v=|3
K1 value =|1.3 K1 value =[1.3 K1 value =|1.3
K1=10.17 K1=10.29 Ki= 0.36
K2_: 0.74 K2= _O_.fl4 K2=|0.33
k3=|0.96 k3=[0.95 k3=10.94
H/Lh =(0.13 H/Lh =(0.22 i Hilh=028 |
Kzt = 1.00 Kzt = 125 Kzt = 124
Brenes Remodel DATE 10/1/2019
Kzt Calculations PROJ. #
DESIGN KMR
STRUCTURAL

ENGINEERING SHEET 7




SWENSON SAY FAGET

Direction 5 > " i o - <t Direction 6
ATop MBottom eMid Profile 3 : 315 * to 135 so it
270 ft
/A‘Q 180 ft
Site
90 ft
|
W . R ko ey SEP 1 I L 0ft
-10560 ft -7920 ft -5280 ft -2640 ft 0ft 2640 ft 5280 ft 7920 ft 10560 ft
Direction 7 —> . o o < Direction 8
_ Profile 4 : 45 ° to 225
ATop M Bottom @& Mid 360 ft
270 ft
180 ft
ite
et : 90 ft
-10560 ft -7920 ft -5280 ft -2640 ft 0ft 2640 ft 5280 ft 7920 ft 10560 ft
Direction 5 - 315 "to Site Direction 6 - Site to 135 ° Direction 7 - 45 “to Site Direction 8 - Site to 225°
Site Conditions (26.8.1) Site Conditions (26.8.1) Site Conditions (26.8.1) Site Conditions (26.8.1)
1. Unubstructed Yes 1. Unubstructed No Kzt=1 F1. Unubstructed Yes 1. Unubstructed Yes
2. Isolated | Yes | 2. Isolated 2. Isolated Yes 2. Isolated . &
3. Upper Half Hill Yes 3. Upper Half Hill Yes 3. Upper Half Hill Yes
4. H/Lh20.2 No ka=t | 4.H/Lh>0.2 | Yes 4.HLh>02 Yes
5. H> 60' Yes 5. Hz 60" Yes 5. Hz 60 Yes
Terrain Data Terrain Data Terrain Data
Terrain | Ridge Ridge Terrain Ridge Terrain Ridge
Top of Hiil Dist. -637 ] Top of Hill Dist. m4 Top of Hilt Dist. M4
Bott. of Hill Dist. -2919 L Bott. of Hill Dist. -2812 JBott. of Hill Dist. 3078
L@ H/?2 -2282 L@ H/22 -212 L@ H/2 2229
Site downwnd Site upwind Site downwndw
Top of Hill Elev. 232 . Top of Hill Elev. | 313“ Top of Hill Elev. 313
Bott. of Mill Elev. 19 ) Bott. of Hill Elev. 48 Bott. of Hill Elev. 35
Site Elev. ] 210.5 1] Site Elev. 210.5 Site Elev. 210.5
Site Dist. 0 L. : Site Dist. _ 0 Site Dist. 0
H/2 126 H/2 181 jH/2 174
Kzt Calculations Kzt Calculations Kzt Calculations
- H=[ 213 L l o H= 266 B H= 278
Lh= 1645 B ) B Lh= 1326 Lh= E
_x= 637 L X= 4 | X=| M4
z= 24 i z= 24 k z= 24
u=1.5 | 77 u=i{1.5 p=|15 ]
) s 7 - =R = I
K1value =|1.3 K1value = 1.37 K1value =|1.3
K1=10.17 K1=10.26 K1=|0.32
K2=|0.74 K2=|0.44 K2=10.33
k3=|0.96 k3=10.95 - k3=10.94
H/Lh =013 ) H/Lh =/0. H/Lh =/0.25
Kzt = 1.00 , Kzp=| ™\ 123 Kzt = 121
(28
Brenes Remodel DATE 10/1/2019
Kzt Calculations PROJ. #
DESIGN KMR
STRUCTURAL z¥
ENGINEERING SHEET 7
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RetainP ) 1987-2016, Build 11.16.07.15 . P
Eloaes . KVY-0b00aors Cantilevered Retaining Wall Code: IBC 2015,AC! 318-14, AC) 530-13

License To : SWENSON SAY FAGET

j Criteria ' Soil Data
Retained Height = 4,75 Aiioyv Solt Beaying = 2,500.0 psf
Wal height above soll = 0.50ft Acive teet Pressure e 45 o psiift
Slope Behind Wall = 0.00 =
Height of Soif over Toe = 10.00 in Passive Pressure = 250.0 psi/ft
Water height over heel = 0.0/ Soil Density, Heel = 110,00 pof
Soll Density, Toe = 0.00 pcf
Footing|iSoif Friction = 0.525
Soil height to ignore
for passive pressure = 1200 in

Surcharge Loads I [ Lateral Load Applied to Stem I Adjacén! Foéﬁng Léad- " '

Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/t Adjacent Footing Load = 0.0lbs
Used To Resist Sliding & Overtuming ...Height to Top = 0.00 % Footing Width = 0.00 ft
Surcharge O‘\jfer Toe = .0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Slidi i . -
Used for Sliding & C:vertumlng Load Type = Wind (W) Wall fo F1g CL Dist = 0061t
Axial Load Applied to Stem (Service Level) Footing Type Line Load
n Base Above/Below Soll  _
Axial Dead Load 2 0.0 bs Wind on Exposed Stem _ 0.0 psf at Back of Wail - 0.0t
Aodal Live Load = 0.01bs {Service Level) ; ' : =
Axial Load Eccentricity = 0.0in Poisson's Ratio = 0.300
Design Summary Stem Construction Bottom
" Bar Lap/Emb
Wall Stability Ratios Pesign Height Above Ftg  ft= 0.00
Overtuming = 1.66 OK Wall Material Above "Ht" = Concrete
Sliding = 2.13 OK Design Method =  LRFD
Thickness = 6.00
Total Bearing Load = 1,428 bs Rebar Size = # 4
-..resultant ecc, = 8.38 in Rebar Spacing = 12.00
Soil Pressure @ Toe = 1,725 psf OK Do praced at = FEdee
Soif Pressure @ Heel = 0 psf OK fb/FB + falFa = 0.356
Aldlowable = 2,500 psi ;
Sail Pressure Less Than Allowable To?;:;::te?e;sectmn bs =
AC| Factored @ Toe = 2,415 psf -
ACi Factored @ Heel = 0 psf " Strentgth;_e;vell lbs= 8123
Footing Shear @ Toe = 4.8 psi OK St o Lesel =
Footing Shear @ MHeel = 12.2 psi OK Strength Level frfi=  1.286.1
Allowable = 75.0 psi M A | b _ :
Sliding Calcs oment.... Allowable = 36126
Lateral Skding Force = 660.2 Ibs . )
less 100% Passive Force = - 656.3 Ibs Service Level psi=
less 100% Friction Force = -~ 7494 Ibs Strength Level psi= 150
Added Force Reg'd = 0.0 lbs OK Shear..... Allowable psi = 75.0
....for 1.5 Stability = 0.0 ibs OK Anet (Masonry) in2=
Rebar Depth 'd’ in= 4.25
Masonry Data
fm psi=
Fs psi=
. ) ) Solid Grouting =
Vertical component of active lateral soif pressure IS Modular Ratio 'n* =
NOT considered in the calculation of soil bearing Wall Weight psf= 750
Load Factors Short Term Factor =
Building Code IBC 2015,ACI Equiv. Salid Thick. =
Dead 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=  2,500.0
Seismic, E 1.000 Fy psi= 60,0000



RetainPro (c} 1987-2016, Buitd 11.16.07.15 - . . .
Heanse  kiv-Ooosaare 2 Cantilevered Retaining Wall Code: IBC 2015,ACH 318-14 ACI 530-13

License To : SWENSON SAY FAGET

Concrete Stem Rebar Area Detaiis

Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.0727 in2/ft
{4/3)}" As ; 0.0969 in2/ft Min Stem T&S Reinf Area 0.756 in2
200bdffy : 200(12){4.25)/60000 : 0.17 in2/ft Min Stem T&S Reinf Area per ft of stem Height ; 0.144 in2/ft
0.0018bh : 0.0018{12)(6) : 0.1296 in2/ft Horizontal Reinforcing Options :
SEEERTTIEEDE One layer of : Two layers of
Required Area : 0.1296 in2/ft #4@ 16.67 in #4443 33.33 in
Provided Area : 0.2 in2/ft #5@ 25.83in #5@ 51.67 in
Maximum Area : 0.5757 in2/ft #6@ 36.67 in HB@ 73.33 in
Footing Dimensions & Strengths I Footing Design Results '
Toe Width = 0.50 ft _ Toe Heel
Heel Width = 2.00 Factored Pressure = 2,415 0 psf
Total Footing Width = 2.50 Mu' : Upward = 272 68 ft-#
Footing Thickness = 8.00in Mu' : Downward = 29 840 ft-#
] . Mu: Design = 243 772 fi
Key Width = 0.00n Actual 1-Way Shear = 476 1224 psi
Key Depth = 12000 Allow 1-Way Shear = 7500 75.00 psi
Key Distance from Toe = 0.001t Toe Reinforcing = #4 @ 12.00in
fo = 2,500 psi Fy = 60,000 psi Heel Reinforcing = #4@18.00in
Footing Concrete Density = 150.00 pof Key Reinforging = None Spec'd
Min. As % = _ 0.0018 Other Acceptable Sizes & Spacings

T 2.00 Btm= 3.00 in
Cover @ Top @Btm~ 3001 Toe: Not req'd: Mu < phi*5*lambda*sgrt{fe)*Sm

Heel: Not req'd: Mu < phi*5*lambda*sqriffcy*Sm
Key: #4@ 0 in, #5@ 0 in, #6@ 0 in, #7@ O in, #8@ 0 in, #9@ ©

Mir footing T&S reinf Area 043 in2
Min footing T&S reinf Area per foot 017 n2 Mt
If one layer of horizontal bars: if two layers of horizontal bars:
#4@ 13.89in #4@ 27.78 in
#5@ 21.53 in #5@ 43.06 in
#6@ 30.56 in #6@ 61.11 in
Summary of Overturning & Resisting Forces & Moments
WOVERTURNING...,. RESISTING.....
Force Distance Moment Force Distance  Moment
item bs ft f-# ibs ft fi-#
Heel Active Pressure 660.2 1.8% 1,191.8 Soil Over Heel 783.8 1.75 1,371.6

Sloped Soil Over Heel
Surcharge Over MHeel
Adjacent Footing Load
Axial Dead Load on Stem
* Axial Live Load on Stem
Soil Over Toe
Surcharge Over Toe
I — I v —— Stem Weight(s)
Total 6602 O.TM. 1,181.9 Earth @ Stem Transitions
= = Footing Weighl
Resisting/Overturning Ratio = 1.66 Key Weight
Vertical Loads used for Soil Pressure = 1,427.5 Ibs Vert, Component

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

U S I ||
a4 ¥

il
H

0.25

393.8 0.75 2953

LI T T TR E I 1|

250.0 1.25 3125

[E]

Total = 14275 bs RM.= 19794

" Axjal live load NOT included ir: fotal displayed, or used for overiurning
resistance, but is included for seil pressure caiculation.

Vertical component of active lateral soil pressure 1S NOT considered in
the calculation of Sliding Resistance.

Vertical cormponent of active lateral sofl pressure IS NOT considered in
the calculation of Qvertuming Resistance.



RetainPro (c) 1987-2016, Bulld 11.16.07.15 ] .
License : KW-D6052576 Cantilevered Retaining Wall Code: IBC 2015,ACH 318-14,AC! 530-13
License To : SWENSON SAY FAGET

| Tilt |
izontal Deflectio Top of 1 tlement
{Deflection due to wall bending not considered)

.

Soit Spring Reaction Modulus 250.0 pci

Horizontat Defl @ Top of Wall (approximate only) 3,101 in

The above calculation is not valid i the heel sqjf Fi sure exceeds thal of the toe
because th | en tend to rotate in e retained soil.



“RetainP 1937-2015 Buitd 11,16.07.15 N .
P i T Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13

License To ! SWENSON SAY FAGET

Criteria I Soil Data
Retained Height = B.50ft Allow Soil Bearing = 2,500.0 psf
Walhegntaborosor = oson iU Pesvevatod
Slope Behind Wall = 0.00 =
Height of Soil over Toe = 6.00in Passive Pressure = 250.0 psi/ft
Water height over heel = G.0ft Soif Density, Heel = 110.00 pcf
Solf Density, Toe = 0.00 pcf
Footing|iSoil Friction = .525
Soil height to ignore
for passive pressure = 1200 in

LSurcharge Loads I Lateral Load Applied to Stem . [Adjaééﬁt Fobting Léad '

Surcharge Over Heal = 0.0 psf Lateral Load = 0.0 #f Adjacent Footing Load = 0.0 lbs
Used To Resist Sliding & Overtummg -.Height to Tor = 0.00 ft Footing Width = 0001t
Surcharge OverToe = 0.0 ...Height to Bottom = 0.00 # Eccentricity = 0.004n
Used for Sliding & O‘verturmng Load Type = Wind (W) Wali to Ftg CL Dist = 0001
Axial Load Applied to Stem (Service Level) Footing Type Line Load
. Base Above/Below Soil
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem - 0.0 psf at Back of Wall 0.01t
Axial Live Load = 0.8 Ibs (Service Level) i " i =
Axial Load Eccentricity = 0.0in Poissan's Ratio 0.300
Design Summa Stem Construction Bottom
Stem OK
Walt Stability Ratios Design Height Above Ftg  ft= 0.00
Oyenurnong = 1.63 OK Wall Material Above "Ht" = Concrete
Sliding = 1.55 OK Design Method = LRFD
Thickness = 6.00
Total Bearing Load = 2,480 Ibs Rebar Size = # 4
...fesultant ecc. = 1138 1in Rebar Spacing = 12.00
Soif Pressure @ Toe = 2,085 psf OK Docy piaced at = FEde
Soil Pressure @ Heel = 0 psf OK B/EB + fa/Fa - 0.012
Allowable 2,500 pst :
Soil Pressure Less Than Allowable Totsa;:g::e?efsectlon Ibs =
ACI Factored @ Toe = 2,891 psf N
ACI Factored @ MHeel = O psf M Strentg‘;ihﬂl:evell s = 1,521.0
Footing Shear @ Toe = 7.0 psi OK oment... ctua -
Footing Shear @ Hee! = 13.9 psi OK Service Level it =
oung ohea = - psl Strength Leve = 3,2965
Allowable = 75.0 psi M b Al | _
Sliding Calcs oment..... owabie = 3,6128
Lateral Siiding Force = 1,265.6 lbs X .
less 100% Passive Force = = 656,3 tbs Service Level psi=
tess 100% Friction Force = - 1,302.0 Ibs Strength Level psi= 268
Added Force Req'd = 0.0 ths OK Shear.... Allowable psi= 75.0
...for 1.5 Stability = 0.0 ths OK Anet (Masonry) in2=
Rebar Depth *d' in = 4.25
Masonry Data
fm psi=
Fs psi=
) . . Solid Grouting =
Vertical component of active fateral soil pressure 1S Modular Ratio '’ =
NOT considered in the calculation of soif bearing Walt Weight psf = 75.0
Load Factors Short Term Factor =
Buiiding Code IBC 2015,ACI Equiv. Solid Thick. =
Dead 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 fe psi=  2,500.0
Seismic, E 1.000 Fy psi= 60,000.0



RetainPro {c) 1987-2016, Build 11.16.67.15
License : KW-06052576
License To : SWENSON SAY FAGET

Cantilevered Retaining Wall

Code: IBC 2015,AC! 318-14,AC1 530-13

Concrete Stem Rebar Area Details
Bottom Stemn

Vertical Reinforcing

Horizontal Reinforcing

As (based on applied moment) : 0.1863 in2/ft
{4/3)* As : 0.2484 in2At Min Stem T&S Reinf Area 1.008 in2
200bdffy : 200(12)(4.25//60000 : 0.17 in2/t Min Stem T&S Relinf Area per ft of stem Height : 0,144 in2/ft
0.0018bh : 0.0018(1216) ; 0.1296 in2/ft Horizontal Reinforcing Options :
mmmsmsssoT Cne layer of ; Two layers of ;

Required Area : 0.1863 in2/ft #4@ 16.67 in #4@ 33.33 in
Provided Area : 0.2 in2/ft #5@ 25.83 in #5@ 51.67 in
Maximum Avea : 0.5757 in2/ft #B@ 36.67in #6@ 73.33 in

Focoting Dimensions & Strengths Footing Design Results '

Toe Width = 1.00 ft Toe Heel

Heel Width = 2.50 Factored Pressure = 2,891 0 psf

Total Footing Width = 3.50 Mu® : Upward = 1,245 147 ff

Footing Thickness = 12.00 in Mu' : Downward = 123 2,076 f-#

) ) Mu; Design = 1,122 1,829 f-#

Key Width = 0.001n Actual 1-Way Shear = 700 1391 psi

Key Depth 12.00 in Allow 1-Way Shear = 7500  75.00 psi

Key Distance from Toe = 0.00 ft Toe Reinforcing = #4@10.10in

fo = 2,500 psi Fy =  £0,000 psi Heel Reinforcing = #4@18.00in

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

1 0, -
?:ﬂ;%ei\?@&'ro;) 200 ‘@ Btrg:gms?ﬁo in Other Acceptable Sizes & Spacings

Toe: Not req'd: Mu < phi*5*lambda*sqrt(fc*Sm
Heel: Not req'd: Mu < phi*5*lambda*sart{f'c)*Sm
Key: #4@ 0 in, #5@ 0 in, #6@ 0 in, #7@ O in, #8@ 0 in, #9@ ©

Min footing T&S reinf Area 0.91 in2
Min footing T&S reinf Area per foot 026 in2 Mt
If one layer of horizontal bars: If two layers of horizonial bars:
#4@ 9.26 in #4@ 18,52 in
#5@ 14.35in #5@ 28.70 in
#6@ 20.37 in #6@ 40.74 in
Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... . RESISTING.....
Force Distance Moment Force Distance Moment
Itern s ft ft-# Ibs ft fi-#
Heel Active Pressure = 1,265.6 2.50 3,164.1 Soil Over Heel = 1,430.0 2.50 3,575.0
Surcharge over Heel = Sloped Soil Over Hee! =
Surcharge Over Toe = Surcharge Over Heel =
Adiacent Footing Load = Adjacent Footing Load =
Added tLateral Load = Axial Dead Load on Stem=
{oad @ Stem Above Soil = * Axial Live Load on Stem =
= Soit Over Toe = 0.580
Surcharge Over Toe =
Total WW‘ O.T.M. 3.164.1 Stem Weight(s) = 525.0 1.25 656.3
Earth @ Stem Transitions =
= Footing Weight = 525.0 1.75 918.8
Resisting/Overturning Ratio 1.63 Key Weight =
Vertical Loads used for Soil Pressure = 2,480.0 Ibs Vert, Component =
' Total = 2480.0 s RM= 5,150.0

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

resistance, but is include

Vertical component of active lateral soil pressure 1S NOT considered in

the calculation of Sliding Resistance.

Vertical component of active lateral soil pressure 1S NOT considered in

the calculation of Overturning Resistance.

d for soil pressuré calculation.

24



RetainPro {c) 1987-2016, Build 11,16.07.15 M P
License : KW-06052576 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13

License To : SWENSON SAY FAGET

Tt . '

al Deflectio To e to settle of soi
{Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pcoi

Horizontal Defl @ Top of Wall {approximate only) 0.115 in

The above caleulation is nof valid if the heel $oil bearing pressure exceeds that of the toe,
cayse the wall would then tend to rotate into the retained sol



