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RISK CATEGORY II
OCCUPANCY CAT. II

IMP. FACTOR 1
SITE CLASS D SEISMIC

R = 6.5 DESIGN CATEGORYD 11.6

Ss = 1.461 T0 = 0.12

S1 = 0.506 Ts = 0.62

Fa = 1.00 TL = 6 Fig 22-14

Fv = 1.79 T = 0.196 Eqn. 12.8-7

SDS= 0.974 Seismic Dead Load: 15 psf Roof

SD1= 0.604 15 psf Floor

20psf Walls

CsULT= 0.150

CsASD= 0.107

Criteria
ASCE 7-16
IBC 2018

Dead Loads
Roof (Composit) 2.5 psf Flooring 1 psf

1/2" Ply 1.5 psf Sheathing 2.3 psf
Rafter/Truss 2 psf Joist 2.6 psf

Insulation 1 psf 5/8" GWB 3.1 psf
5/8" GWB 3.1 psf Misc. Mech 1 psf

Misc./Mech. 2 psf 10 psf
12.1 psf

Use 15 psf Use 15 psf

Live Loads
Snow 25 psf
floor 40 psf

Soil Bearing
2000 psf

Project: Date: 6/9/2021
8429 SE 62nd St
Mercer Island, WA 98040 Design: CEH

Mangini Zamborowski Residence

Seismic Design Loads (ASCE 7-16)
for a Wood Framed Structure

Table 12.2-1

Table 1.5-2

Table 20.3-1

Table 11.4-1

Table 1.5-1

Table 11.4-2

Eqn. 12.8-2

Vertical Design Loads 

Wroof=15 + 10= 25psf

Wfloor=15 + 10 + 10= 35psf

C1



Exposure B 18.43 degrees
V= 100 mph 21 ft

Kd= 0.85 Table 26.6-1 4.25 ft
I= 1 18.9 ft

G= 0.85 26.11.1
Ke= 1.00 Table 26.9-1

Kzt= 1.00 Bldg Face Cp

Windward Wall 0.8

Leeward Wall -0.5

Windward Roof 0.3

Leeward Roof -0.6

Pressures:
Ultimate Allowable

Ht Kz qz Pww walls Plwwalls Pwalls (psf) Pwalls (psf)
0-15 0.57 12.40 8.43 5.73 14.17 8.50
15-20 0.62 13.49 9.17 5.73 14.91 8.94
20-25 0.66 14.36 9.77 5.73 15.50 9.30
25-30 0.7 15.23 10.36 5.73 16.09 9.65
30-40 0.76 16.54 11.25 5.73 16.98 10.19

Pww roof Plw roof Proof (psf) Proof (psf)

3.44 6.88 10.32 6.19

Use 10 psf on projected wind surfaces

Project: Date: 6/9/2021

Design: CEH

Wind Design Loads (ASCE 7-16)

(mean roof height) h=

Directional Procedure - Part 1

Roof Angle =
Ground to top of roof

Bottom of roof to top of roof

worst case values

from Figure 27.4-1:

Mercer Island, WA 98040

Pressure Coefficients

8429 SE 62nd St
Mangini Zamborowski Residence

*Note= Cp values are conservative

Calculated using ASCE7-16 Ch. 27 (Directional Procedure)

C2
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1.79
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North/South Direction - Roof
Grid West Wall East Wall
Vwind (kips) 1.2 2.52
Vseismic (kips) 3.02 5.26
Length of wall (ft) 19.25 14
v_wind (plf)** 62 180
v_siesmic (plf)** 157 376
h (ft) 7.67 7.67
OTF_Wind (lbs)* 478 1381
OTF_Seismic (lbs)* 1203 2882
Length of shortest wall pier (ft) 4.25 14
Apect Ratio 1.80 0.55
Aspect Ratio Penalty 1.0 1.0
Shearwall W6 W3
Holdown CS16 (2) CS16

*OTF does not take into account dead load and weight of the wall uno
**v_siesmic/wind includes penalty

North/South Direction - Main Floor
Grid West Wall East Wall
Vwind (kips) 1.92 4.18
Vseismic (kips) 3.52 7.01
Length of wall (ft) 19.5 23.75
v_wind (plf)** 98 176
v_siesmic (plf)** 181 295
h (ft) 6.5 3.5
OTF_Wind (lbs)* 640 616
OTF_Seismic (lbs)* 1173 1033
Length of shortest wall pier (ft) 19.5 23.75
Apect Ratio 0.33 0.15
Aspect Ratio Penalty 1.0 1.0
Shearwall W6 W3
Holdown HDU2 HDU4

*OTF does not take into account dead load and weight of the wall uno
**v_siesmic/wind includes penalty
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East/West Direction - Roof
Grid North Wall Middle Wall South Wall
Vwind (kips) 1.15 2.3 1.15
Vseismic (kips) 0.64 3.02 1.51
Length of wall (ft) see FTAO sheet 8 14
v_wind (plf)** see FTAO sheet 288 82
v_siesmic (plf)** see FTAO sheet 378 108
h (ft) 7.67 7.67 7.67
OTF_Wind (lbs)* see FTAO sheet 2205 630
OTF_Seismic (lbs)* see FTAO sheet 2895 827
Length of shortest wall pier (ft) 4.5 8 7
Apect Ratio 1.70 0.96 1.10
Aspect Ratio Penalty 1.0 1.0 1.0
Shearwall W6 W3 W6
Holdown CS16 (2) CS16 CS16

*OTF does not take into account dead load and weight of the wall uno
**v_siesmic/wind includes penalty

East/West Direction - Main Floor
Grid North Wall Middle Wall South Wall
Vwind (kips) 1.96 3.92 1.96
Vseismic (kips) 0.85 4.02 2.01
Length of wall (ft) 3.5 8 18.25
v_wind (plf)** 653 490 107
v_siesmic (plf)** 283 503 110
h (ft) 3.5 3.5 3.5
OTF_Wind (lbs)* 1960 1715 376
OTF_Seismic (lbs)* 850 1759 385
Length of shortest wall pier (ft) 1.5 8 9
Apect Ratio 2.33 0.44 0.39
Aspect Ratio Penalty 0.86 1.0 1.0
Shearwall W2 W2 W6
Holdown HDU2 HDU5 HDU2

*OTF does not take into account dead load and weight of the wall uno
**v_siesmic/wind includes penalty

L8



し布丁的住しめ謡嶋恥じO卜肝

こ‾囚　もしもしC「時日

阜○○F

●錦鯉搬丁川南映ししゝ雄札猟細い別間00 0亡歌㈹トー午

VN的甜,W時= 8う卑住(し∂タ等のこ上しさし

V母心.洲崎ニ∴さ5単軌(ます枇¥こみる0中

りsoいれ.両肌　=　主峰と

事。恥、邸ニIo.弛(し漁,)恒.5癌)/2しき子守ユニ　0売付←

V恥掴恥二1○○副Iし(印し)恒.2る-)/2防う辞/ユニ‥ 3ノ〇㌦レ

Vらeしし¶有能光二1○○副い、函恥(狂えS恥/之b5う秤/ユニ主副I」

〔川巳C凡も直航や舶用S陸相し釘噛

直筆輩豊二部帰

心二竺聖(0名車二両男性ゝ半b晩

いO抑用水しし

薄謝輔と整恥蛾も
小壷実印∴∴ . 、
張e　周(ク　S十位人や心木し鵬　/

尻.し。ころ約時侮) 28下卑似

S耶華甲テ0紅さニlはOしも・

膳討取翻る輔理研
乱し二当千0盲直　プロ2〇時

0「Fニ「‖㍉千時・

蟻蛾が豊鮮. ∧†
細山こけ瞬時ヽ了も†胆・

mゆゆしも¥小人しし

通的二3子宮しb雁

し船e判るS面もA恥入しし

血しこ肇ししし府〉 3瑠l唖一子〇㌦

O丁F二　王8qS　虹

α端にヽ CSしの額阜木曾S

重んしこる付○’囲　う　2官と嚇他　--≒十〇㌦

SOい重し心力ししS

したeあっし駆けl竹′

し船e 、WしO S蒔本臼囚人しめ

buたr
言NG!N王とR!NG 藷□L9



」Aてら幽し　瞳もし糾、じ唖丁

け肌ニスイユしめ毎〉しOg時I竹　一今O巨・

O丁戸二8スチ　ル

し人ふじCS接ぎ「暗S

丁も几こけDSい　ゝ$つて　は　-一考○レ

m舟山∴F」や」

めも叩Aト」もS

v出帆,W咽,こ。5レ十し〇、航(し語轟ニl部に

¥五〇.w冊こ　2.30レ十もo¥b伯(折的こ　3.ql直

り8。頂十1. “月山〇　二当、q起し

凧。糾、Sら俺二〇売十山十3・■国小l鍋栂,Sめ/王もSヨ肝二〇怠弛

V晒しSびころタもえいらし串I」は井-)医・郷置)/2b叩肝/五二千・〇′乙山

Ⅷ。、項Sびこし与圧←㌫十牛山(2丁)匪・25し)/ユu蜜「軒/乞ニ之・○向

けはひしめしA肝心妬飾款や伯ミ汀蹄謎

J一二l薯苦之生昭

U…二　世千心伯　>4之、ち府→軌

卜OY乙珊¥人IAしし

け州周言二　もSもしも宿

し人Se　囚ユSれ∈入日小潰ししも

げ…ニ哩(〇両つ航酔う雨情→弛

O丁千二千b干しも+lqしaO　しめ　ニスチ2千時.

し人ゝも　的い2

丁むしこら〇千もlも　う乙千2下　心　‾→○医

用10Dし石　心火しし

けSC瓜こき03 1り『ト

uふじ　>寸つ、 8れ5A性囚人しし

Uれこl聖隼函3)ご5叩怖〉503軌

O丁子ニ　28qS忙十l宰申出pニ4もSイ　片

し人も亡　母bいう

重心こ5b45 1も　う　4しさす他

buたr
王NG!NととR!NG

日G旧l　ゑA総〇位0¥鵜匠」 ∴∴幡心〔封

L10



」相’抑∧しもと忌ほ上白　eO壮丁・

So頂n1 ¥人l人しし

Us摸こl時世属

し応も因め　る凸も碓:小売しし

∪山⊥ニ葛242.博/孔ゝll01日加・

0甘=8まうI七十2午3いウニ　しけ〇時

いもじ　的山王

¶山人こも〇千5心　う陀〇　時一う○レ

buたr
言NGIN王とR!NG

uC 藷霞]



Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

V 1150 lbf Opening 1 Adj. Factor
L1 3.00 ft ha1 0.67 ft P1=ho1/L1= 1.67 N/A
L2 2.00 ft ho1 5.00 ft P2=ho1/L2= 2.50 0.9375

hwall 7.67 ft hb1 2.00 ft
Lwall 11.50 ft Lo1 6.50 ft

1. Hold-down forces: H = Vhwall/Lwall 767 lbf 6. Unit shear beside opening
230 plf

2. Unit shear above + below opening 230 plf
287 plf 1150 lbf OK

3. Total boundary force above + below openings 7. Resistance to corner forces
First opening: O1 = va1 x (Lo1) = 1867 lbf R1 = V1*L1 = 690 lbf

R2 = V2*L2 = 460 lbf
4. Corner forces

F1 = O1(L1)/(L1+L2) = 1120 lbf 8. Difference corner force + resistance
F2 = O1(L2)/(L1+L2) = 747 lbf R1-F1 = -430 lbf

R2-F2 = -287 lbf
5. Tributary length of openings

T1 = (L1*Lo1)/(L1+L2) = 3.90 ft 9. Unit shear in corner zones
T2 = (L2*Lo1)/(L1+L2) = 2.60 ft vc1 = (R1-F1)/L1 = -143 plf

vc2 = (R2-F2)/L2 = -143 plf

Check Summary of Shear Values for One Opening
Line 1: vc1(ha1+hb1)+V1(ho1)=H? -383 1150 767 lbf
Line 2: va1(ha1+hb1)-vc1(ha1+hb1)-V1(ho1)=0? 767 -383 1150 0
Line 3: vc2(ha1+hb1)+V2(ho1)=H? -383 1150 767 lbf

287 plf 0.365 in. 0.411 in.
1120 lbf 0.016 % 0.018 %
767 lbf See Page 2 See Page 3Req. HD Force (H)

Design Summary

Check V1*L1+V2*L2=V?

Req. Sheathing Capacity 4-Term Deflection 3-Term Deflection
Req. Strap Force 4-Term Story Drift % 3-Term Story Drift %

First opening: va1 = vb1 = H/(ha1+hb1) =

CTA Design Builders, Inc.

Shear Wall Calculation Variables

V1 = (V/L)(L1+T1)/L1 =
V2 = (V/L)(T2+L2)/L2 =

North Wall
Mangini Zamborowski Residence

Wall Pier Aspect Ratio

CEH
6/14/20212018 IBC

L12



Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

CTA Design Builders, Inc.

North Wall
Mangini Zamborowski Residence

CEH
6/14/20212018 IBC

Sheathing: Nail Type: 8d common (penny weight)
Sheathing Material Species:
Performance Category E: 1.60E+06 (psi) Pier 1 Pier 2
Grade Qty Stud Size Nail Spacing: 6 6 (in.)

2 2x6 HD Capacity: 3075 3075 (lbf)
Gt Override A: 16.5 (in.2) HD Deflection: 0.088 0.088 (in.)
Ga Overide (in.2)

Pier 1-L Pier 1-R Pier 2-L Pier 2-R
Sheathing: 15/32 15/32 15/32 15/32

Nail: 8d common 8d common 8d common 8d common
vasd: 230 230 230 230 (plf)

vstrength: 329 329 329 329 (plf)
E: 1.60E+06 1.60E+06 1.60E+06 1.60E+06 (psi)
h: 7.67 5.67 5.67 7.67 (ft)
A: 16.5 16.5 16.5 16.5 (in.2)

Gt: 27,000 27,000 27,000 27,000 (lbf/in.)
Nail Spacing: 6 6 6 6 (in.)

Vn: 164 164 164 164 (plf)
e: 0.0185 0.0185 0.0185 0.0185 (in.)
b: 3.00 3.00 2.00 2.00 (ft)

HD Capacity: 3075 3075 3075 3075 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.015 0.093 0.107 0.184 0.006 0.069 0.079 0.101 Total
Sum 0.399 Sum 0.255 Defl.

0.365 (in.)
Term 1 Term 2 Term 3 Term 4 Term 1 Term 2 Term 3 Term 4 0.0159 %drift
Bending Shear Fastener HD-1 Bending Shear Fastener HD-2

0.009 0.069 0.079 0.151 0.022 0.093 0.107 0.277
Sum 0.308 Sum 0.499

Pier 1 (left)

Shear Wall Deflection Calculation Variables
Wood End Post Values:

Pier 2 (left) Pier 2 (right)

Plywood
15/32

APA Rated Sheathing

Pier 1 (right)

Douglas Fir-Larch #2

Dimensions:

A Override: 

Four-Term Equation Deflection Check

L13



Project Information
Code: Date:
Designer:
Client:
Project:
Wall Line:

CTA Design Builders, Inc.

North Wall
Mangini Zamborowski Residence

CEH
6/14/20212018 IBC

Pier 1-L Pier 1-R Pier 2-L Pier 2-R
Sheathing: 15/32 15/32 15/32 15/32

Nail: 8d common 8d common 8d common 8d common
vasd: 230 230 230 230 (plf)

vstrength: 329 329 329 329 (plf)
E: 1.60E+06 1.60E+06 1.60E+06 1.60E+06 (psi)
h: 7.67 5.67 5.67 7.67 (ft)
A: 16.5 16.5 16.5 16.5 (in.2)

Ga: 10.0 10.0 10.0 10.0 (kips/in.)
b: 3.00 3.00 2.00 2.00 (ft)

HD Capacity: 3075 3075 3075 3075 (lbf)
HD Defl: 0.088 0.088 0.088 0.088 (in.)

Check Total Deflection of Wall System

Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener Total

0.015 0.252 0.184 0.006 0.186 0.101 Defl.
Sum 0.451 Sum 0.293 0.411 (in.)

0.0178 %drift
Term 1 Term 2 Term 3 Term 1 Term 2 Term 3
Bending Shear Fastener Bending Shear Fastener

0.009 0.186 0.151 0.022 0.252 0.277
Sum 0.347 Sum 0.551

Comment: The 3-term equation is calibrated to be approximately equal to 4-term equation at 1.4*ASD capacity.  

Three-Term Equation Deflection Check

Pier 1 (left) Pier 1 (right)

Pier 2 (left) Pier 2 (right)
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    ------------------------------------------------------------------------------------------------------------------
                                           BEAMBOY V2.2 REPORT
    ------------------------------------------------------------------------------------------------------------------

    RB1

    ------------------------------------------------------------------------------------------------------------------

    BEAM PROPERTIES
    -------------------------------

        Beam Length = 16.5 ft.
        Moment of Inertia = 393 in^4
        Modulus of Elasticity = 1600000 psi
        Distance From Neutral Axis to Furthest Fiber = 4.75 in.

    LOAD CONFIGURATION
    ------------------------------------

        Point Loads
        ------------------

        Distributed Loads
        ---------------------------

        Moments
        ---------------

        Supports
        ----------------
        Simple support; 0 ft., Reaction=1300 lb.
        Simple support; 16.5 ft., Reaction=2600 lb.

    MAXIMUM VALUES
    -----------------------------

        Maximum Bending Moment = 8260 lb.-ft. at x=9.53 ft.
        Maximum Bending Stress = 1200 psi at x=9.53 ft.
        Maximum Deflection = -0.628 in. at x=8.57 ft.
        Maximum Slope = 0.62 degrees at x=16.5 ft.

6/14/2021 
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    ------------------------------------------------------------------------------------------------------------------
                                           BEAMBOY V2.2 REPORT
    ------------------------------------------------------------------------------------------------------------------

    HDR2

    ------------------------------------------------------------------------------------------------------------------

    BEAM PROPERTIES
    -------------------------------

        Beam Length = 10 ft.
        Moment of Inertia = 111 in^4
        Modulus of Elasticity = 1600000 psi
        Distance From Neutral Axis to Furthest Fiber = 3.62 in.

    LOAD CONFIGURATION
    ------------------------------------

        Point Loads
        ------------------

        Distributed Loads
        ---------------------------
        Start=140 lb./ft., x=0 ft.; End=353 lb./ft., x=10 ft.

        Moments
        ---------------

        Supports
        ----------------
        Simple support; 0 ft., Reaction=1060 lb.
        Simple support; 10 ft., Reaction=1410 lb.

    MAXIMUM VALUES
    -----------------------------

        Maximum Bending Moment = 3100 lb.-ft. at x=5.36 ft.
        Maximum Bending Stress = 1210 psi at x=5.36 ft.
        Maximum Deflection = -0.312 in. at x=5.08 ft.
        Maximum Slope = 0.49 degrees at x=10 ft.

6/14/2021 
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    ------------------------------------------------------------------------------------------------------------------
                                           BEAMBOY V2.2 REPORT
    ------------------------------------------------------------------------------------------------------------------

    FB2

    ------------------------------------------------------------------------------------------------------------------

    BEAM PROPERTIES
    -------------------------------

        Beam Length = 8.5 ft.
        Moment of Inertia = 375 in^4
        Modulus of Elasticity = 2000000 psi
        Distance From Neutral Axis to Furthest Fiber = 4.75 in.

    LOAD CONFIGURATION
    ------------------------------------

        Point Loads
        ------------------
        3100 lb., x=4.25 ft.

        Distributed Loads
        ---------------------------
        Start=540 lb./ft., x=0 ft.; End=540 lb./ft., x=8.5 ft.
        Start=405 lb./ft., x=0 ft.; End=405 lb./ft., x=4.25 ft.

        Moments
        ---------------

        Supports
        ----------------
        Simple support; 0 ft., Reaction=5130 lb.
        Simple support; 8.5 ft., Reaction=4270 lb.

    MAXIMUM VALUES
    -----------------------------

        Maximum Bending Moment = 13300 lb.-ft. at x=4.25 ft.
        Maximum Bending Stress = 2020 psi at x=4.25 ft.
        Maximum Deflection = -0.208 in. at x=4.2 ft.
        Maximum Slope = -0.37 degrees at x=0.00085 ft.

3/13/2022 
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    ------------------------------------------------------------------------------------------------------------------
                                           BEAMBOY V2.2 REPORT
    ------------------------------------------------------------------------------------------------------------------

    HDR5

    ------------------------------------------------------------------------------------------------------------------

    BEAM PROPERTIES
    -------------------------------

        Beam Length = 4.67 ft.
        Moment of Inertia = 250 in^4
        Modulus of Elasticity = 1550000 psi
        Distance From Neutral Axis to Furthest Fiber = 4.75 in.

    LOAD CONFIGURATION
    ------------------------------------

        Point Loads
        ------------------
        3840 lb., x=2.33 ft.

        Distributed Loads
        ---------------------------
        Start=73 lb./ft., x=0 ft.; End=73 lb./ft., x=4.67 ft.

        Moments
        ---------------

        Supports
        ----------------
        Simple support; 0 ft., Reaction=2090 lb.
        Simple support; 4.67 ft., Reaction=2090 lb.

    MAXIMUM VALUES
    -----------------------------

        Maximum Bending Moment = 4670 lb.-ft. at x=2.33 ft.
        Maximum Bending Stress = 1070 psi at x=2.33 ft.
        Maximum Deflection = -0.0382 in. at x=2.33 ft.
        Maximum Slope = -0.118 degrees at x=0.000467 ft.

3/13/2022 
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Use menu item Settings > Printing & Title Block
to set these five lines of information
for your program.

Title :5' Cantilever Wall w/Slab on Grade Page :  1
Job # : Dsgnr: CRB Date: 2 APR 2019
Description....
Cantilever Retaining Wall w/Slab on Grade

This Wall in File: H:\Retaining Wall Calculations\Retaining Wall - Slab on Grade\cantilever retainin
RetainPro (c) 1987-2017,  Build 11.17.11.03 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13License : KW-06060889
License To : Buker Engineering, LLC

5.00
0.50
0.00
0.00

2,000.0

35.0

0.0 250.0

Criteria Soil Data

Retained Height = ft
Wall height above soil = ft Active Heel Pressure = psf/ft
Slope Behind Wall
Height of Soil over Toe in
Water height over heel = ft

=

=

110.00= pcf

=

Soil Density, Heel

=
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Soil Density, Toe 0.00 pcf
Footing||Soil Friction = 0.400
Soil height to ignore

for passive pressure = 12.00 in

Equivalent Fluid Pressure Method

Surcharge Loads Adjacent Footing Load

Load Type

0.0 Lateral Load = 0.0 #/ft

0.0

0.0
0.0
0.0

Axial Load Applied to Stem
Wall to Ftg CL Dist = 0.00 ft

Wind on Exposed Stem psf0.0=

Lateral Load Applied to Stem
Surcharge Over Heel = psf Adjacent Footing Load = 0.0 lbs

Axial Dead Load
(Service Level)

= lbs

Footing Type Line Load

Surcharge Over Toe
Footing Width = 0.00 ft...Height to Top = 0.00 ft
Eccentricity = 0.00 in...Height to Bottom = 0.00 ft

Used To Resist Sliding & Overturning

Used for Sliding & Overturning

= 0.0 ft
Axial Live Load =

Base Above/Below Soil

lbs

=

Axial Load Eccentricity = =Poisson's Ratio 0.300
at Back of Wall

in
(Strength Level)

Wind (W)=

Design Summary
Wall Stability Ratios
Overturning = 1.70 OK

Slab Resists All Sliding !

Total Bearing Load = 1,102 lbs
...resultant ecc. = 6.66 in

Soil Pressure @ Toe = 998 psf  OK
Soil Pressure @ Heel = 0 psf  OK

Allowable = 2,000 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe = 1,397 psf
ACI Factored @ Heel = 0 psf
Footing Shear @ Toe = 9.4 psi  OK
Footing Shear @ Heel = 3.5 psi  OK

Allowable = 75.0 psi
Sliding Calcs

Lateral Sliding Force = 595.5 lbs

Masonry Block Type = Medium Weight

Stem Construction Bottom
Bar Lap/Emb

Shear.....Actual

Design Height Above Ftg = 0.00ft
Wall Material Above "Ht" = Concrete

Thickness = 8.00
Rebar Size = # 4
Rebar Spacing = 12.00
Rebar Placed at = Edge

Design Data
fb/FB + fa/Fa = 0.216
Total Force @ Section

=lbs

Moment....Actual
=ft-#

Moment.....Allowable = 5,412.6

=psi

Shear.....Allowable = 75.0psi

Wall Weight = 100.0psf

Rebar Depth  'd' = 6.25in
Masonry Data

f'm =psi
Fs =psi
Solid Grouting =
Modular Ratio 'n' =

Short Term Factor =
Equiv. Solid Thick. =

Concrete Data
f'c = 2,500.0psi
Fy = 60,000.0

Masonry Design Method ASD=

Load Factors
Building Code IBC 2015,ACI
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.000
Seismic, E 1.000 psi

Service Level
= 700.0lbsStrength Level

Service Level
Strength Level = 1,166.7ft-#

Service Level
Strength Level = 9.3psi

Design Method = LRFD

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

Anet (Masonry) =in2
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Use menu item Settings > Printing & Title Block
to set these five lines of information
for your program.

Title :5' Cantilever Wall w/Slab on Grade Page :  2
Job # : Dsgnr: CRB Date: 2 APR 2019
Description....
Cantilever Retaining Wall w/Slab on Grade

This Wall in File: H:\Retaining Wall Calculations\Retaining Wall - Slab on Grade\cantilever retainin
RetainPro (c) 1987-2017,  Build 11.17.11.03 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13License : KW-06060889
License To : Buker Engineering, LLC

Concrete Stem Rebar Area Details
Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.0437 in2/ft
(4/3) * As : 0.0583 in2/ft Min Stem T&S Reinf Area 1.056 in2
200bd/fy : 200(12)(6.25)/60000 : 0.25 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.192 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft Horizontal Reinforcing Options :

============ One layer of :        Two layers of :
Required Area : 0.1728 in2/ft #4@ 12.50 in          #4@ 25.00 in
Provided Area : 0.2 in2/ft #5@ 19.38 in          #5@ 38.75 in
Maximum Area : 0.8467 in2/ft #6@ 27.50 in          #6@ 55.00 in

1.50
1.08

10.00
0.00
0.00

=Min. As % 0.0018

Footing Dimensions & Strengths

f'c = 2,500 psi

Toe Width = ft
Heel Width =

Key Distance from Toe
Key Depth
Key Width = in

= in
= 0.00

Footing Thickness = in
2.58=

ft

Cover @ Top =2.00 in@ Btm.= 3.00 in

Total Footing Width

= 150.00 pcfFooting Concrete Density
Fy = 60,000 psi

Footing Design Results

Key:

=

No key defined

Factored Pressure
Mu' : Upward
Mu' : Downward
Mu:  Design
Actual 1-Way Shear
Allow 1-Way Shear

Toe: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm
Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm

= None Spec'd

=
=

=
=
=

1,397
1,216

169
1,047
9.42

40.00

Heel:

0
0

70
70

3.51
40.00

HeelToe
psf
ft-#
ft-#
ft-#
psi
psi

Heel Reinforcing = None Spec'd

Other Acceptable Sizes & Spacings
Key Reinforcing

Toe Reinforcing = None Spec'd

Min footing T&S reinf Area
Min footing T&S reinf Area per foot
If one layer of horizontal bars:

0.56
0.22

#4@ 11.11 in
#5@ 17.22 in
#6@ 24.44 in

in2
in2 /ft

If two layers of horizontal bars:
#4@ 22.22 in
#5@ 34.44 in
#6@ 48.89 in

Summary of Overturning & Resisting Forces & Moments
.....RESISTING..........OVERTURNING.....

Force Distance Moment Distance Moment
Item

Force
ft-# lbs ftft

Heel Active Pressure = 595.5 1.94 1,157.9 Soil Over Heel = 229.0 2.37 543.8
ft-#lbs

Sloped Soil Over Heel=Surcharge over Heel =
Surcharge Over Heel

=

=
Adjacent Footing Load =Adjacent Footing Load

Axial Dead Load on Stem =
=* Axial Live Load on Stem

Soil Over Toe
Surcharge Over Toe

Surcharge Over Toe

Load @ Stem Above Soil
=

=
=

=

=
=

Stem Weight(s)
=

550.0 1.83 1,008.3
Earth @ Stem Transitions

=Footing Weight
=

322.9 1.29 417.0
Key Weight

=
Added Lateral Load

lbs

=

1,157.9

Vert. Component

Total

=
1,101.9 1,969.1

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

Total = R.M.

=

595.5 O.T.M.

=

Resisting/Overturning Ratio = 1.70
Vertical Loads used for Soil Pressure = 1,101.9 lbs

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

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Overturning Resistance.
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Use menu item Settings > Printing & Title Block
to set these five lines of information
for your program.

Title :5' Cantilever Wall w/Slab on Grade Page :  3
Job # : Dsgnr: CRB Date: 2 APR 2019
Description....
Cantilever Retaining Wall w/Slab on Grade

This Wall in File: H:\Retaining Wall Calculations\Retaining Wall - Slab on Grade\cantilever retainin
RetainPro (c) 1987-2017,  Build 11.17.11.03 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACI 530-13License : KW-06060889
License To : Buker Engineering, LLC

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) 0.059 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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