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MDT ENGINEERING

31403 44" Avenue South
Auburn, WA 98001
253-709-9852
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Scope of Work

MDT Engineering was asked to provide the structural design for the
new structure. Following are the calculations provided:

1. Lateral Analysis

2. Vertical Analysis

3. Foundation Design

4. Structural Notes and Details

We have provided the designer with a digital copy of the structural
calculations and detail sheets for your use in obtaining a building
permit for the referenced project. The scope of this project is for the
design phase only. If additional site inspections are required by the
Building Dept., these will be performed at an additional hourly fee of
$125.00 per hour. Also, revisions to the original design by the owner
or required by the building department will be billed at an additional
hourly fee of $125.00 per hour. Questions about the attached
information should be addressed to MDT Engineering.

Michelle D. Thompson, PE
MDT Engineering, Inc.




STRUCTURAL NOTES

CODES AND SPECIFICATIONS
1. INTERNATIONAL BUILDING CODE, 2015 EDITION, ASCE 7-10
2. INTERNATIONAL RESIDENTIAL CODE, 2015 EDITION
3. SIMPSON STRONG TIE WOOD CONTRUCTION CONNECTORS 2015-2016
4. FASTENERS IN CONTACT WITH PRESSURE TREATED WOOD MUST BE STAINLESS STEEL, ZMAX(G185HDG PER ASTM A653),

BATCH/POST HOT-DIP GALVANIZED (PER ASTM B695, CLASS 55 OR GREATER). UNCOATED AND PAINTED PRODUCTS SHOULD
NOT BE USED WITH TREATED WOOD. WHEN USING STAINLESS STEEL HOT-DIP GALVANIZED CONNECTORS, THE
CONNECTORS AND FASTENERS SHOULD BE MADE OF THE SAME MATERIAL.

DESIGN CRITERIA

1. WIND LOAD: INTERNATIONAL BUILDING CODE, 2015, ASCE 7-10, ALTERNATE ALL-HEIGHTS METHOD, ULTIMATE DESIGN WIND
SPEED = 110 MPH, NOMINAL DESIGN WIND SPEED = 85 MPH, EXPOSURE B; kazt =/, q

2. SEISMIC: INTERNATIONAL BUILDING CODE, 2015, ASCE 7-10
RISK CATEGORY ||
SEISMIC IMPORTANCE FACTOR, le=1.0
MAPPED SPECTRAL RESPONSE ACCELERATION PARAMETERS, Ss=1.5, $1=0.5
SITE CLASS D
DESIGN SPECTRAL RESPONSE ACCELERATION PARAMETERS, Sds=1.0g, Sd1=0.5g
SEISMIC DESIGN CATEGORY D2
BASIC SEISMIC FORCE-RESISTING SYSTEM: LIGHT FRAME WALLS WITH WOOD SHEAR WALLS
DESIGN BASE SHEAR, V = F (Sds) (W) / R = 0.1846 (W)
RESPONSE MODIFICATION COEFFICIENT, R=6.5
ANALYSIS PROCEDURE USED: SIMPLIFIED ALTERNATIVE STRUCTURAL DESIGN FOR SIMPLE BEARING WALL SYSTEMS

3. ROOF LOAD: DL =15 PSF LL = 25 PSF (ROOF SNOW LOAD)
4. FLOOR LOAD: DL =10 PSF LL =40 PSF

5. DECKLOAD: DL = 10 PSF LL = 60 PSF

6. SOILS: ASSUMED 1500 PSF ALLOWABLE SOIL BEARING

ASSUMED 35 PCF ACTIVE SOIL PRESSURE, 350 PCF PASSIVE PRESSURE, 0.35 COEFFICIENT OF FRICTION
ALL FOOTINGS AND SLABS SHALL BEAR ON UNDISTURBED SOIL OR Fii.L COMPACTED TO 95% MODIFIED
PROCTOR.

7. CONCRETE: 3000 PSi @ 28 DAYS (2500 PS| USED FOR DESIGN)
GRADE 40 REINFORCEMENT
MINIMUM 3” COVER FOR ALL REINFORCEMENT EXCEPT AS NOTED AT RETAINING WALLS OR OTHER
DETAILS

TIMBER CONSTRUCTION NOTES

1. LUMBER GRADES AND ALLOWABLE STRESSES SHALL BE AS FOLLOWS UNLESS NOTED OTHERWISE ON PLAN:

ALL SAWN LUMBER HF#2 OR BETTER,

Fb =875 PS|, Fv = 75 PS|, E = 1,300,000
GLULAM BEAMS 24F-V4, Fb = 2400 PSI, Fv = 165 PSI, E = 1,800,000
MICROLAM, LVL Fb = 2600 PSI, Fv = 285 PS|, E = 1,800,000
PARALLAMS, PSL Fb = 2600 PSI, Fv = 290 PSi, E = 2,000,000

2. WHEN TOP PLATE IS INTERRUPTED BY HEADER, HEADER SHALL HAVE STRAP CONNECTORS TO THE TOP PLATE EACH END,
USE 2-SIMPSON MSTA24 CONNECTORS, UNLESS NOTED OTHERWISE.

3. ALL SHEAR WALL SHEATHING NAILS AND ANCHORS SHALL BE AS DETAILED ON THE DRAWINGS AND AS NOTED IN THE
SHEAR WALL SCHEDULE.

4. FLOOR SHEATHING SHALL BE %” MINIMUM APA RATED FLOOR SHEATHING WITH 10d COMMON @ 6” OC AT ALL SUPPORTED
PANEL EDGES AND 10d @ 12" OC AT INTERMEDIATE SUPPORTS.

5. ROOF SHEATHING SHALL BE 7/16” MINIMUM APA RATED ROOF SHEATHING WITH 8d COMMON @ 6” OC AT ALL SUPPORTED
PANEL EDGES AND 8d @ 12” OC AT INTERMEDIATE SUPPORTS.

GENERAL CONSTRUCTION NOTES

1. CONTRACTOR SHALL VERIFY ALL DIMENSIONS (N THE FIELD. ANY VARIATIONS FROM THE DRAWINGS SHALL BE BROUGHT TO
THE ATTENTION OF THE DESIGNER OR THE ENGINEER.

2. ADEQUATE SHORING AND BRACING OF ALL STRUCTURAL MEMBERS DURING CONSTRUCTION SHALL BE PROVIDED. ANY
PROPOSED FIELD CHANGES MUST HAVE THE APPROVAL OF THE ENGINEER PRIOR TO CONSTRUCTION.
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MDT ENGINEERING

31403 44" Avenue South
Auburn, WA 98001
253-709-9852
md.thompson@earthlink.net

Lateral Analysis

Wind Design: Per 2015 IBC and ASCE 7-10
Alternate all-heights method
Wind Speed, Vult=110 MPH, Vasd=85 MPH

Exposure B

Pnet = 0.00256(V)(Kz)(Cnet)(Kzt) or 16 PSF Minimum

Kzt=14 /.9

1.9
P = 10(16 PSF) = 16-PSF = 2.4 P2F




MDT ENGINEERING

31403 44" Avenue South
Auburn, WA 98001
253-709-9852
md.thompson@earthlink.net

Lateral Analysis

Seismic Design:

Fa=1.0 Ss

Fv=15 S1

Per 2015 IBC and ASCE 7-10, Sect. 12.14

Simplified Alternative Structural Design Criteria for Simple Bearing Wall Systems
Risk Category Il

Site Class D

Seismic Importance Factor, | = 1.0

=15

=05 Sm1=FvxS1=15x0.5=0.75¢

Sds=2/3xFaxSs=2/3x1.0x1.5=1.0g

Sd1=2/3xSm1=2/3x0.75=0.5g

From Table 11.6-1, Seismic Design Category D

V= (FxSds xW)/R W = Dead Load

R = Response Modification Factor

R = 6.5 for light frame walls with wood shear walls
F = 1.0 for 1 story

F = 1.1 for 2 story

F = 1.2 for 3 story

V=(12x1.0xW)/6.5=0.1846 x W




MDT ENGINEERING

31403 44" Avenue South
Auburn, WA 98001
253-709-9852
md.thompson@earthlink.net

Compare Wind and Seismic Base Shear

0.4
Wind: Use maximum wind load of /&% PSF in all directions.
20,
Wind=( 2 X ,@4P = B~
(044 pLF
Seismic:
Veq=1.2(1.0) (W)/6.5
= 0.1846W W= Root. 45, 22(15) = (4HO
Walls: Z(&)(/D) = O
Floor: {é‘.%?{/@) = 455
Walls: ¢(7.59>&0> = (92
ﬁoor.'dé.a'?éO? = 452
walls - 2@ (/o) = 182
Veq=0.1846 ( 2/1®p )= Zq[ﬂ,ﬁ/l.ét-,??&? PLE 201 PLF

Redundancy Check: Max. increase = 1.3 Vegmax=13( 279 )= 2%0% FLF

Vvwind > Veq

Wind Controls—( —SeismicControls-
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MDT Engineering

Consulting Structural Engineers
31403 44th Ave. S.
Auburn, WA 98001

253-887-8725
Wind =~ 30.4 ‘
Load | | |
SW# b Area Wio Area He| Total Wall = Total ' Shear | swtype
Shear | Length = Wall Per Foot
Length
1 2267 | 11 | 6258 18.00 L
145 3 18.00 348 2
2 22.67 11 6794  9.00
115 225 =350
- 350 ,,,,,,,, :
- 16.00 425 = 3 |
3 1517 715 3459 8.50 -
2.50 -
. 7.00 | -
375 2175 | 159 1
4 1517 7.5 3459 4.00
~3.00
750 | 1450 239 2
5 225 | 1017 14647 | 7.50
725 65 ~ 8.00
, | 15.50 - 945 6
6 225 1017 13751 350
N | 250 | |
i | ‘ 950 | 1550 887 @ 6
7 1517 . 1017 = 8149 | 11.33 |
| ‘ 3.00 -
. ﬁ‘_.__.1_2_1_59“,,__”‘_2@@3& 304 2
1

MAWER-BAZE-INOGUCHI




MDT Engineering

Consulting Structural Engineers
31403 44th Ave. S.
Auburn, WA 98001

253-887-8725
Wind = 30.4
Load | | ? |
SWi# ]ib Area Wio Area He' Total Wall | Total ~ Shear sw type
| | Shear  Length = Wall Per Foot
| ‘ | - Length |
8 1517 | 1017 8935 525 |
575 45 - 500
| | | 300 | 1325 674 5
9 M1 101 18055 1800 |
) | | ~ 18.00 1003  CONC
10 22.5 10.1 6908 1575 L
1050
- 26.25 @ 263 2
11 11.5 10.1 17281 733 B
1.67 |
., 23 1133 1525 | 6 |
12 15.33 | 101 12856  15.00
o 550 o
6.50

300 3000 429 | 3

13 1517 101 | 13503  38.00

| 6.75

4475 304  CONC

MAWER-BAZE-INOGUCHI



MDT Engineering

Consulting Structural Engineers
31403 44th Ave. S.
Auburn, WA 98001

253-887-8725

'Shear ~ Total Dead Wall Gross Net

| Length | g | e | ... Holddown/
SW Per (feet) Shear load Height Uplift = Uplift St

_ Foot (Ibs) = (bs) (feet) | (Ibs)  (Ibs) rap

1 348 18 6264 150 | 8 | 2784 = 1434 MSTC40
2A 425 9 3825 150 r 8 3400 2725 MSTC52
2B | 425 3.5 1487.5 150 = 8 3400 3138  MSTC52
2C 425 3.5 1487.5 150 = 8 3400 | 3138 MSTC52

3A | 159 85 1351.5 150 | 8 1272 635 MSTC40
3B 159 2.5 397.5 150 8 1272 | 1085 = MSTC40
3C 159 7 1113 150 8 1272 747 MSTC40
3D 159 3.75 596.25 150 8 1272 991 MSTC40
4A 239 4 956 150 8 . 1912 1612 | MSTC40
4B 239 3 717 150 8 1912 1687  MSTC40
4 | 239 7.5 1792.5 150 8 1912 | 1350 MSTC40
5A | 945 7.5 7087.5 250 9.58 90531 8116 HDU11 W/4XDF
5B 945 8 7560 250  9.58 | 90531 = 8053 HDU11 WI/4XDF
6A 887 | 35 | 31045 250 9.58  8497.46 8060 HDU11 W/4XDF
6B | 887 @ 25 | 2217.5 250 9.58 | 8497.46 8185 HDU+HWHMXDF|(Z)
6C | 887 | 95 84265 250  9.58 | 8497.46  7309.96 HDU4++WXDF| 7T
7A 304 11.33 | 344432 | 250 | 9.58 | 2912.32 1496.07 STHD14RJ | 5%
7B 304 3 | 912 | 250 | 9.58 | 2912.32 2537.32| MSTC40

| 7C 304 | 125 3800 @ 250  9.58 | 2912.32 1349.82  MSTC40
8A | 674 525 35385 250 | 9.58 ' 6456.92 5800.67|  HDUS

8B 674 | 5 | 3370 250  9.58 | 6456.92 | 5831.92  HDU8

8C 674 | 3 2022 250 | 9.58  6456.92 6081.92 HDUS8
9 1003 ' 18 18054 = 350 = 9 | 9027 5877 CONC

| 10A 263 15.75 | 4142.25 | 350 9 | 2367  -389.25 NO UPLIFT
10B | 263 105 | 27615 @ 350 9 2367 | 529.5  NEGLECT
11A | 1525 7.33 | 11178.25 350 9 13725 124423 CONC

| 11B | 1525 1.67 | 2546.75 | 350 9 13725 13432.8 HDU14 W/4XDF
11C | 1525 2.33 | 3553.25 350 9 13725 | 13317.3 HDU14 W/4XDF

 12A 429 15 6435 350 9 | 3861 . 1236 CONC
12B 429 5.5 23595 | 350 | 9 3861 28985 | STHD14
12C 429 | 6.5 27885 350 | 9 | 3861 | 2723.5  STHD14
12D 425 = 3 1275 350 | 9 . 3825 3300 STHD14
13A . 304 38 11552 30 | 9 2736  -3914 CONC
13B | 304 | 6.75 2052 350 9 | 2736 |1554.75, CONC

MAWER-BAZE-INOGUCHI
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Project Name/Number : tdsa-barber-6

Use menu item Settings > Printing & Title Block Tite  Coe 9' Restrained Retaining Wall Page : 1
to set these five lines of information Dsgnr: Michelle Thompsoi Date: 26 AUG 2020
for your program. Description....

9' Restrained Retaining Wall

This Wall in File: C:\Users\officemax\Documents\RetainPro 10 Project Files\tdsa-barber-6' cant. RPX
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" Criteria I Soil Data I i \

|
Retained Height = 8.83 ft Allow Soil Bearing = 2,000.0 psf i
Wall height above soil = 0.50ft Equivalent Fluid Pressure Method
Total Wall Height = 9.33ft At-Rest Heel Pressure = 30.0 psf/t

. Passive Pressure = 350.0 psfift
Top Support Height = 9.33 ft

P Stpport Hielg Soil Density = 110.00 pcf
Slope Behind Wal = 0.00 Footing||Soil Frictior = 0.400
Height of Soil over Toe = 0.33in Soil height to ignore
for passive pressure = 0.00 in

Thumbnail

'Surcharge Loads I [ Uniform Lateral Load Applied to ‘si;n}"""l | Adjacent Footing Load "'I

Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
>>>Used To Resist Sliding & Overturning Height to Tog = 0.00 ft Footing Width = 0.00 ft

Surcharge Over Toe = 0.0 psf ..Height to Bottorr = 000ft Eccentricity = 0.00in

Used for Sliding & Overturning Wallto Ftg CLDist = 0.00 ft

]

LAxiaI Load Applied to Stem l Load Type Footing Type Line Load
(Strength Level)

Base Above/Below Soil

Axial Dead Load = 0.0 Ibs = 0.0ft
Ax;al Live Load = 0.0 Ibs Wind on Exposed Stem = 15.0 psf f’t Bac':k of YVGH
Axial Load Eccentricity = 0.0in Poisson's Ratio = 0.300

rEarth Pressure Seismic Load l Ky, Soil Density Multiplier =  0.210 g  Added seismic per unitarea = 0.0 psf

}% Concrete Stem Construction T SR

Total Bearing Load = 1,564 Ibs Thickness = 8.00in Fy = 40,000 psi
...resultant ecc. = 1.68 in Wall Weight = 100.0 psf fo = 2,500 psi
Soil Pressure @ Toe - 460 psf OK Stem is FREE to rotate at top of footing
Soil Pressure @ Heel = 1,625 psf OK
Allowable = 2,000 psf Mmax Between
Soil Pressure Less Than Allowable @ Top Support ~ Top&Base @ Base of Wall B
ACI Factored @ Toe = 644 psf Stem OK Stem OK Stem OK
ACI Factored @ Heel = 2,276 psf Design Height Above Ft¢ = 9.33 t 3.90 ft 0.00 t
Footing Shear @ Toe = 0.6 psi OK Rebar Size = # 4 # 4 # 4
Footing Shear @ Heel = 1.8 psi OK Rebar Spacing = 12.00in 12.50 in 12.00 in
Allowable = 75.0 psi Rebar Placed at = Edge Edge Edge
Reaction at Top = 374.7 Ibs Rebar Depth 'd' = 5.50 in 6.00in 5.50 in
Reaction at Bottom = 1,080.7 Ibs Design Data - - — —
fo/FB + fa/Fa = 0.000 0.709 0.000
Sliding Calcs _ Mu... Actual = 0.0 ft-# 2,388.4 ft-# 0.0ft-#
Lateral Sliding Force = 1,0807 lbs Mn *Phi.. Allowable = 32056 ft# 3,369.0 ft-# 3,205.6 ft-#
Shear Force @ this height = 636.7 Ibs 1,361.21bs
Shear.....Actual = 9.65 psi 20.62psi
Shear.....Allowable = 75.00 psi 75.00 psi

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

Load Factors

Building Code IBC 2015,ACI
Dead Load 1.400
Live Load 1.700
Earth, H 1.700
Wind, W 1.300

Seismic, E 1.000
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Concrete Stem Rebar Area Details

Top Support Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0 in2/ft
(4/3) * As : 0in2/ft Min Stem T&S Reinf Area 2.239 in2
200bd/fy : 200(12)(5.5)/40000 : 0.33 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.240 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@ 10.00 in #4@ 20.00 in
Provided Area : 0.2 in2/t #5@ 15.50 in #5@ 31.00 in
Maximum Area : 1.1176 in2/ft #6@ 22.00 in #6@ 44.00 in

Mmax Between Ends

Vertical Reinforcing

Horizontal Reinforcing

As (based on applied moment) : 0.1401 in2/ft
(4/3)* As : 0.1868 in2/ft Min Stem T&S Reinf Area 1.304 in2
200bd/fy : 200(12)(6)/40000 : 0.36 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft Horizontal Reinforcing Options :
============ One layer of : Two layers of :
Required Area : 0.1868 in2/ft #4@ 10.00 in #4@ 20.00 in
Provided Area : 0.192 in2/ft #5@ 15.50 in #5@ 31.00 in
Maximum Area : 1.2192 in2/ft #6@ 22.00 in #6@ 44.00 in

Base Support Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0 in2/ft
(4/3) * As : 0 in2/ft Min Stem T&S Reinf Area 0.935 in2
200bd/fy : 200(12)(5.5)/40000 : 0.33 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
0.0018bh : 0.0018(12)(8) : 0.1728 in2/ft Horizontal Reinforcing Options :
SE==S=EEs=sS One layer of : Two layers of :
Required Area : 0.1728 in2/ft #4@ 10.00 in #4@ 20.00 in
Provided Area : 0.2 in2/ft #5@ 15.50 in #5@ 31.00 in
Maximum Area : 1.1176 in2/ft #6@ 22.00 in #6@ 44.00 in
| Footing Strengths & Dimensions ﬁ:ooting Design Results !
Toe Width = 0.42 ft Toe Heel
Heel Width = 1.08 Factored Pressure = 644 2,276 psf
Total Footing Widtt = 150 Mu' : Upward = 69 184 ft-
Footing Thickness = 12.00in Mu' : Downward = 19 136 ft-#
Key Width = 0.00in Mu: Design = 50 -48 fi#
Key Depth = 0.00in Actual 1-Way Shear = 0.61 1.75 psi
Key Distance from Toe = 0.00 ft Allow 1-Way Shear = 75.00 75.00 psi
fc = 2,500 psi Fy = 40,000 psi Other Acceptable Sizes & Spacings:
Footing Concrete Density = 150.00 pef Toe: None Spec'd -or- Not req'd: Mu < phi*5*lambda*sqrt(fc)*Sm
Min. As % = 0.0018 Heel: None Spec'd -or- Not req'd: Mu < phi*5*lambda*sqrt(fc)*Sm
Cover@Top = 2.00in @Btm.= 3.00 in Key: No key defined -or- No key defined
Min footing T&S reinf Area 0.00 in2

Min footing T&S reinf Area per foot 0.00 in2 ft
If one layer of horizontal bars: If two layers of horizontal bars:

#4@ 0.00 in #4@ 0.00 in
#5@ 0.00 in #5@ 0.00 in
#6@ 0.00 in #6@ 0.00 in
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' Summary of Forces on Footing : Slab RESISTS sliding, stem is PINNED at footing I

Forces acting on footing soil pressure
(taking moments about front of footing to find eccentricity)

Surcharge Over Heel = Ibs ft ft-#
Axial Dead Load on Stem = Ibs ft ft-#
Soil Over Toe = 1.3lbs 0.21 ft 0.3ft-#
Adjacent Footing Load = ibs ft ft-#
Surcharge Over Toe = Ibs ft ft-#
Stem Weight = 933.0lbs 0.75 ft 699.8ft-#
Soil Over Heel = 404.7lbs 1.29 ft 522.7ft-#
Footing Weight = 225.0lbs 0.75 ft 168.8ft-#
Total Vertical Force = 1,564.0lbs Moment = 1,391.5ft-#

Net Mom. at Stem/Ftg Interface = -218.5 ft-#

Allow. Mom. @ Stem/Ftg Interface = 1,885.6 ft-#

Allow. Mom. Exceeds Applied Mom.? Yes
Therefore Uniform Soil Pressure = 1,042.6 psf

Vertical component of active lateral soil pressure IS NOT considered in
the calculation of Sliding Resistance.
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 Criteria I ' Soil Data ‘
Retained Height = 350ft e"ow Sloi' BFelaf(i’"g Meth 1&5000 psf |
. S quivalent Fluid Pressure Metho :
Wall helgh.t above soil = 0.50 Active Heel Pressure = 30.0 psf/ft
Slope Behind Wall = 0.00
Height of Soil over Toe =  4.00 in . =
Water height over heel = 0.0 Passive Pressure = 538.0 psf/ft
' Soil Density, Heel =  128.00 pcf |
Soil Density, Toe = 128.00 pcf ;
Footingj|Soil Friction = 0.350 |
Soil height to ignore - !
for passive pressure = 6.00 in ‘ -
| Surcharge Loads ] | Lateral Load Applied to Stéiﬁww‘l 'Adjacent Footing Load |
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjapent Fpoting Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Tog = 0.00 ft Footing AV\.IIdth = 0.00 ft
Surcharge O_v_er Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00 in
| Used for Sliding & Overturning R Load Type = Wind (W) Wall to Ftg CL Dist = 0.00 ft
' Axial Load Applied to Stem I (Service Levefy  Foofing Type , Line Load
- Base Above/Below Soil _
Axial Dead Load = 0.0 lbs Wind on Exposed Stem - 15.0 psf at Back of Wall - 0.0ft
Axial Live Load = 0.0 Ibs (Service Level) ; ' i =
Axial Load Eccentricity = 0.0 in Poisson's Ratio 0.300

Design Sun'imaz' | | Stem Construction ] Botom T
‘ Stem OK

Design Height Above Ft¢ ft= 0.00
Wall Stability Ratios Wall Material Above "Ht" = Concrete
Overturning = 3.54 OK Design Method = LRFD
Sliding = 2.15 OK Thickness = 8.00
Rebar Size = # 4
Total Bearing Load = 927 Ibs Rebar Spacing = 12.00
...resultant ecc. = 278 in Rebar Placed at = Edge
Soil Pressure @ Toe = 786 psf OK D::/ngBn +D fa;::a - 0.109
Soit Pressure @ Heel = 142 psf OK Total Force @ Section
Allowable iy 1,500 psf Service Level lbs =
Soil Pressure Less Than Allowable
ACI Factored @ Toe = 1,100 psf Strength Level Ibs = 3221
AC! Factored @ Heel = 198 psf Moment....Actual
Footing Shear @ Toe = 3.3 psi OK ge”‘fh'f"e'l ff‘tj: 010
Footing Shear @ Heel = 7.3 psi OK trength Leve = .
Allowable = 75.0 psi Moment.... Allowable = 3,656.6
Sliding Calcs Shear.....Actual .
Lateral Sliding Force = 267.9 Ibs Service Level psi=
less 100% Passive Force = - 201.8 Ibs Strength Level psi= 43
less 100% Friction Force = -  375.5Ibs Shear.....Allowable psi= 75.0
Added Force Req'd = 0.0 Ibs OK Anet (Masonry) in2=
....for 1.5 Stability = 0.0 tbs OK Rebar Depth 'd' in= 6.25
Masonry Data - s
fm psi=
Fs psi=
Vertical component of active lateral soil pressure 1S Solid Grouting =
NOT considered in the calculation of soil bearing Modular Ratio 'n’ =
Wall Weight psf= 100.0
Load Factors o ) Short Term Factor =
Building Code IBC 2015,ACI Equiv. Solid Thick. =
Dead Load 1.400 Masonry Block Type = Medium Weight
Live Load 1.700 Masonry Design Method = ASD
Earth, H 1.700 Concrete Data - i
Wind, W 1.300 fc psi=  2,500.0

Seismic, E 1.000 Fy psi= 40,000.0



Use menu item Settings > Printing & Title Block
to set these five lines of information
for your program,

Project Name/Number : tdsa-barber-6
Title  TDSA-Barber

Dsgnr: Michelle Thompsos
Description....

4' Cantilevered Retaining Wall

This Wall in File: c:\users\officemax\documents\retainpro 10 project files\tdsa-barber-6' cant.rpx

Page : 2
Date: 26 AUG 2020

etainPro (c 7- )
License : KW-06064470
License To : MDT Engineering

U

Cantilevered Retaining Wall

Code: IBC 2015,ACI 318-14,ACI 530-13

| Concrete Stem Rebar Area Details I

Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.0225 in2/t
(4/3)*As : 0.03 in2/ft Min Stem T&S Reinf Area 0.768 in2
200bd/y : 200(12)(6.25)/40000 : 0.375 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 :
=========zEs 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 : 1.27 in2/ft #6@ 27.50 in #6@ 55.00 in

' Footing Data

| Footing Design Results I

Toe Width = 0.67 ft Toe Heel
Heel Width = 133 Factored Pressure = 1,100 198 psf
Total Footing Width = 2.00 Mu' : Upward = 2,666 796 ft-#
Footing Thickness = 8.00 in Mu': Downward = 533 4,02 fi-#

) . Mu: Design = 100 191 ft-#
Key Width = 0.00 in Actual 1-Way Shear = 3.33 7.32 psi
Key Depth = 0.00 in Allow 1-Way Shear =  40.00  40.00 psi
Key Distance from Toe = = 0.50 ft Toe Reinforcing = #4@12.00in
fc = 2,500 psi Fy = 40,000 psi Heel Reinforcing = None Spec'd
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Specd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ft-lbs
Cover @ Top 200 @Btm= 3.00in Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

If torsion exceeds allowable, provide
supplemental design for footing torsion.

Other Acceptable Sizes & Spacings

Toe: Not req'd: Mu < phi*5*lambda*sqrt(f'c)*Sm
Hee!: Not req'd: Mu < phi*5*lambda*sqrt(fc)*Sm
Key: No key defined

0.35
0.17

in2

in2 At

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

#4@ 13.89 in #4@ 27.78 in
#5@ 21.53 in #5@ 43.06 in
#6@ 30.56 in #6@ 61.1110n

If two layers of horizontal bars:
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' Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item o Ibs ft ft-# ibs ft ft-#
HL Act Pres (ab water tbl) 260.4 1.39 361.7 Soil Over HL (ab. water tbl) 298.7 1.67 497.8
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 1.67 497.8
Hydrostatic Force Watre Table

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

Buoyant Force
Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = 7.5 4.42 33.1 Soil Over Toe = 28.4 0.33 9.5
= Surcharge Over Toe =

Stem Weight(s) = 400.0 1.00 400.0
e ——— e Earth @ Stem Transitions =

Total = 2679 O.TM. = 394.8 Footing Weight = 200.0 1.00 200.0

Key Weight = 0.50
Resisting/Overturning Ratio = 3.54 Vert. Component = 145.6 2.00 291.2
Vertical Loads used for Soil Pressure = 9271 lbs Totaljmwﬁ 072.7 Ibs RM.= T 1,398.5 B

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

Vertical component of active lateral soil pressure IS considered in the
calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS considered in the
calculation of Overturning Resistance.

CTilt B

i
Horizontal Deflection at Top of Wall due to settiement of soil
(Deflection due to wall bending not considered)

Soil Spring Reaction Modulus 250.0 pci
Horizontal Defl @ Top of Wall (approximate only) 0.044 in
The above calculation 1s 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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' Criteria I | Soil Data

Retained Height = 5.50 ft
Wall height above soil = 0.50 ft
Slope Behind Wall = 0.00

Height of Soil over Toe = 4.00in
Water height over heel = 0.0 ft

Allow Soil Bearing = 1,500.0 psf
Equivalent Fluid Pressure Method

Active Heel Pressure =

Passive Pressure
Soil Density, Heel
Soil Density, Toe
Footing|{Soil Friction

Soil height to ignore
for passive pressure =

538.0 psf/ft i
128.00 pcf ;

128.00 pcf !
0.350

6.00

30.0 psfift |

in Mi:_'—‘:—j

{’Surbharrgé Loads

 Lateral Load Applied to Stem ' Ad]acentFootmgLoad I

Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Tog = 0.00ft Footing Width = 0.00 ft
Surcharge O_vgr Toe = 00 ...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Used for Sliding §7Qverturmng I Load Type = Wind W) Wall'to Ftg CL Dist = - 0.00 ft
_ Axial Load Applied to Stem I (Service Level) Footing Type ' Line Load
Base Above/Below Soil
Axial Dead Load = 0.0 Ibs Wind on Exposed Stem - 15.0 psf at Back of Wall = 0.0ft
Axial Live Load = 0.0 Ibs i ; , ; =
Axial Load Eccentricity = 0.0in (Service Level Poisson’s Ratio = 0300
| | Stem Construction l Bottom .
Stem OK
Design Height Above Ftg ft= 0.00
Wall Stability Ratios Wall Material Above "Ht" = Concrete
Overturning = 2.85 OK Design Method = LRFD
Slab Resists All Sliding ! Thickness = 8.00
Rebar Size = # 4
Total Bearing Load = 1,647 Ibs Rebar Spacing = 12.00
...resultant ecc. = 523 in Rebar Placed at = Edge
SoilPressure @ Toe =  1223psf OK  DoodnData - oeot
Soil Pressure @ Heel = 12 psf OK Total Force @ Section
Allowable = 1,500 psf Service Level bs =
Soil Pressure Less Than Allowable
ACIFactored @ Toe = 1,713 psf Strength Level lbs= 7811
ACl Factored @ Heel = 16 psf Momer!t....fcturl e
Footing Shear @ Toe = 8.5 psi OK gtermcih E::el h#t= 14703
Footing Shear @ Heel = 16.3 psi OK eng e
Allowable = 75.0 psi Moment.... Allowable =  3,655.6
Sliding Calcs Shear..._..Actual .
Lateral Sliding Force = 593.4 Ibs Service Level psi=
Strength Level psi= 10.4
Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Rebar Depth 'd' in= 6.25
Masonry Data - -
fm psi=
Fs psi=
Vertical component of active laterai soil pressure IS Solid Grouting =
NOT considered in the calculation of soil bearing Modular Ratio 'n' =
Wall Weight psf= 100.0
Load Factors ™~ Short Term Factor =
Building Code IBC 2015,ACI Equiv. Solid Thick. =
Dead Load 1.400 Masonry Block Type = Medium Weight
Live Load 1.700 Masonry Design Method = ASD
Earth, H 1.700 Concrete Data -
Wind, W 1.300 fc psi=  2,500.0
Seismic, E 1.000 Fy psi= 40,000.0
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| Concrete Stem Rebar Area Details I

Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.0826 in2/ft
(4/3) " As : 0.1102 in2/ft Min Stem T&S Reinf Area 1.152 in2
200bd/fy : 200(12)(6.25)/40000 : 0.375 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 :
=====s=sT=sR 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@ 38.75in
Maximum Area : 1.27 in2/ft #6@ 27.50 in #5@ 55.00 in

| Footing Data

| Footing Design Results ]

Toe Width = 1.00 ft Toe Heel
Heel Width = 167 Factored Pressure = 1,713 16 psf
Total Footing Width = 2.67 Mu' : Upward = 9,007 1,371 ft-#
Footing Thickness = 9.00 in Mu' : Downward = 1,304 13,545 ft-#
Key Width _ 0.00in Mu: Design = 324 696 ft-#

B D Actual 1-Way Shear = 8.45 16.26 psi
Key Depth = 0.00 in Allow 1-Wanyhear = 4000  40.00 psi
Key Distance from Toe = 0.58 ft Toe Reinforcing = #4@ 12.00 in
fc = 2,500 psi Fy = 40,000 psi Heel Reinforcing = None Spec'd
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ft-ibs
Cover @ Top 200 @Btm= 3.00in Footing Allow. Torsion, phiTu = 0.00 ft-lbs

If torsion exceeds allowable, provide
suppliemental design for footing torsion.

Other Acceptable Sizes & Spacings

Toe: Not req'd: Mu < phi*5*lambda*sgrt(fc)*Sm
Heel: Not req'd: Mu < phi*5*lambda*sart(fc)*Sm
Key: No key defined

0.52
0.18

in2
in2 ft

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

#4@ 12.35in #4@ 24.69 in
#5@ 19.14 in #5@ 38.27 in
#6@ 27.16 in #6@ 54.321in

If two layers of horizontal bars:
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| Summary of Overturning & Resisting Forces & Moments

Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,AC| 530-13

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance = Moment
Mtem os f f-# o8RO RE
HL Act Pres (ab water tb) 585.9 2.08 1,220.7 Soil Over HL (ab. water tbl) 704.1 2.17 1,525.8
HL Act Pres (be water tbf) Soil Over HL (bel. water tbl) 2.17 1,525.8
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel =
Surcharge over Heel = Surcharge Over Heel =
Surcharge Over Toe = Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem =
Added Lateral Load = * Axial Live Load on Stem =
Load @ Stem Above Soil = 75 6.50 488 Soil Over Toe = 427 0.50 213
= Surcharge Over Toe =
Stem Weight(s) = 600.0 1.33 800.1
e e —_ Earth @ Stem Transitions=
Total = 5934 O.TM. = 1,269.5 Footing Weigh = 300.0 1.33 400.1
Key Weight = 0.58
Resisting/Overturning Ratio = 2.85 Vert. Component = 3276 2.67 873.7
Vertical Loads used for Soil Pressure = 1,646.8 Ibs Total = 19744 Ibs RM= 36210

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

Vertical component of active lateral soil pressure IS considered in the
calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS considered in the
calculation of Overturning Resistance.

' Tilt
Horizontal Deflection at Top of Wali 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) 0.076 in

because the wall would then tend to rotate into the retained sol
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Project Name/Number : tdsa-barber-6

Use menu item Settings > Printing & Title Block Title  Mawer-Baze Page : 1
to set these five lines of information Dsgnr.: Michelle Thompsol Date: 26 AUG 2020
for your program. Description....

8’ Cantilevered Retaining Wall

This Wall in File: C:\Users\officemax\Documents\RetainPro 10 Project Files\tdsa-barber-6' cant. RPX

License : KW-06064470 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,ACl 530-13

License To : MDT Engineerin

| Criteria I ' Soil Data I

1
Retained Height = 7.50 ft Allow Soil Bearing = 1,500.0 psf I
. A Equivalent Fluid Pressure Method

Wall helgh.t above soil = 0.50 ft Active Heel Pressure = 30.0 psf/ft

Slope Behind Wall = 0.00

Height of Soil over Toe = 4.00in ) =

Water height over heel = 0.0 Pa_sswe Pressure = 538.0 psfit
Soil Density, Heel = 128.00 pcf 1 |
Soil Density, Toe = 128.00 pcf |
Footing||Soil Friction = 0350 ‘
Soil height to ignore

for passive pressure = 6.00 in

.t .

| Surcharge Loads l fLéiéral Load Applied to Stem I A:jjacentﬁootlng Load WW‘I

Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 Ibs
Used To Resist Sliding & Overturning ...Height to Tog = 0.00 ft Footing Width = 0.00 ft
Surcharge OverToe = 00 ...Height to Bottom = 0.00 ft Eccentricity = 0.00 in
~ Used for Sliding & Overturning  Load Type = Wind W) Wall to Ftg CL Dist = 0.00 ft

Axial Load Applied to Stem ' (Service Level) Footing Type Line Load

Base Above/Below Soil

Axial Dead Load = 0.0 bs Wind on Exposed Stem _ 15.0 psf at Back of Wall = 001t
Axial Live Load = 0.0 Ibs (Service Level) i ' i =
Axial Load Eccentricty =  0.0in Poisson’s Ratio 0-300
| Design Summary . l | Stem Construction _Bottom o
) ) Stem OK
Design Height Above Ft¢ ft= 0.00
Wall Stability Ratios Wall Material Above "Ht® = Concrete
Overturning = 2.94 OK Design Method = LRFD
Slab Resists All Sliding ! Thickness = 8.00
Rebar Size = # 5
Total Bearing Load = 2,763 Ibs Rebar Spacing = 12.00
...resultant ecc. = 6.37 in Rebar Placed at = Edge
Design Data
Soil Pressure @ Toe = 1,408 psf OK go;FgB + falFa - 0.661
S(;'\I”Zf::; e @ Heel i 1 588 g:: OK Total Force @ Section
Soil Pressure Less Than Allowable Service Level 'bsj
ACI Factored @ Toe = 1,971 psf Strength Level Ibs = 1,444.1
ACI Factored @ Heel = 138 psf Moger{t----fcturl e
Footing Shear @ Toe = 18.2 psi OK S?rrevr:cfh E:Sel " _#_: 36615
Footing Shear @ Heel = 27.8 psi OK 9 oo
Allowable = 75.0 psi Moment.... Allowable = 5527.6
Sliding Calcs Shear...l..Actual .
Lateral Sliding Force = 1,049.2 Ibs Service Level psi=
Strength Level psi= 19.4
Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Rebar Depth 'd’ in= 6.19
Masonry Data -
fm psi=
Fs psi=
Vertical component of active lateral soil pressure 1S Solid Grouting =
NOT considered in the calculation of soil bearing Modular Ratio 'n' =
Wall Weight psf= 100.0
Load Factors™ ) Short Term Factor =
Building Code IBC 2015,ACI Equiv. Solid Thick. =
Dead Load 1.400 Masonry Block Type = Medium Weight
Live Load 1.700 Masonry Design Method = ASD
Earth, H 1.700 Concrete Data T Tt T
Wind, W 1.300 fc psi=  2,500.0

Seismic, E 1.000 Fy psi= 40,000.0
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8' Cantilevered Retaining Wall

This Wall in File; C:\Users\officemax\Documents\RetainPro 10 Project Files\tdsa-barber-6' cant.RPX
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License : KW-06064470 Cantilevered Retaining Wall Code: IBC 2015,ACI 318-14,AC| 530-13
License To : MDT Engineering

“Concrete Stem Rebar Area Details |

Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.208 in2/ft
(4/3) *As : 0.2773 in2/ft Min Stem T&S Reinf Area 1.536 in2
200bd/fy : 200(12)(6.1875)/40000 : 0.3713 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 :
====z=zss===s One layer of : Two layers of :
Required Area : 0.2773 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.31 in2/ft #5@ 19.38 in #5@ 38.75 in
Maximum Area : 1.2573 in2/ft #6@ 27.50 in #6@ 55.00 in
. Footing Data I | Footing Design Results '
Toe Width = 1.50 ft Toe Heel
Hee! Width = 217 Factored Pressure = 1,971 138 psf
Totat Footing Width = 3.67 Mu' ; Upward = 23,241 5,244 ft-#
Footing Thickness = 10.00 in Mu' : Downward = 3,170 38,337 ft-#
) ) Mu: Design = 923 2,008 ft-#
Key Width = 0.00 in Actual 1-Way Shear = 18.24 27.77 psi
Key Depth = 0.001in Allow 1-Way Shear = 7500  75.00 psi
Key Distance from Toe = 0.83 ft Toe Reinforcing = #5@12.00in
fc = 2,500 psi Fy = 40,000 psi Heel Reinforcing = #4@ 10.00in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ft-lbs
Cover @ Top 200 @Btm= 3.00in Footing Allow. Torsion, phi Tu = 0.00 ft-tbs

If torsion exceeds aliowable, provide
supplemental design for footing torsion.

Other Acceptable Sizes & Spacings
Toe: #4@ 11.10in, #5@ 17.21 in, #6@ 24.43 in, #7@ 33.32 in, #8@ 43.88 in, #9@ 5
Heel: #4@ 11.10 in, #5@ 17.21 in, #6@ 24.43 in, #7@ 33.32 in, #8@ 43.88 in, #9@ 5
Key: No key defined

Min footing T&S reinf Area 0.79 in2

Min footing T&S reinf Area per foot 022 in2 ft

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 11.11in #A@ 22.22 in
#5@ 17.22 in #5@ 34.44 in

#6@ 24.44 in #6@ 48.89 in
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| Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft L Ibs ft ft-#
HL Act Pres (ab water tbl) 1,041.7 278 2,893.5 Soil Over HL (ab. water tbl) 1,440.2 2.92 4,201.0
HL Act Pres (be water tbi) Soil Over HL (bel. water tbl) 2.92 4,201.0
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel =

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

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = 75 8.58 64.4 Soil Over Toe = 64.0 0.75 48.0
= Surcharge Over Toe =

Stem Weight(s) = 800.0 1.83 1,466.8
—_— Bt Earth @ Stem Transitions =

Total = 10492 OTM. = 29579 Footing Weight = 458.4 1.83 840.5

Key Weight = 0.83
Resisting/Overturning Ratio = 2.94 Vert. Component = 582.4 367 2,135.8
Vertical Loads used for Soil Pressure = 2,762.6 lbs Total= 33450 lbs RM.= 86921

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

Vertical component of active lateral soil pressure IS considered in the
calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS considered in the
calculation of Overturning Resistance.

Tilt o |

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) 0.085 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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| Criteria l | Soil Data

Retained Height = 9.50 ft Allow Soil Bearing = 1,500.0 psf 3
. A Equivalent Fluid Pressure Method i ‘ |
Wall he|gh‘t above soil = 0.50 Active Heel Pressure = 30.0 psfift ‘ f
Slope Behind Wall = 0.00 ‘
Height of Soil over Toe = 4.00 in ) = | ‘
Water height over heel = 00 ft Pa§5|ve Eressure = 538.0 psf/it 3 i
Soil Density, Heel = 128.00 pcf |
Soil Density, Toe = 128.00 pcf ;
Footing||Soil Friction = 0.350
Soil height to ignore !
for passive pressure = 6.00 in i
 Surcharge Loads ' 7' | Lateral Load Applied to Stem ]
Surcharge Over Heel = 0.0 psf Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.0 lbs
Used To Resist Sliding & Overturning ...Height to Tog = 0.00 ft Footing Width = 0.00 ft
Surcharge Over Toe = 0.0 ...Height to Bottom = 0.00 ft Eccentricity = 0.00 in
Used for Sliding & Overturmng B ] Load Type = Wind W) Wall_to Ftg CL Dist = ‘ 0.00 ft
| Axial Load Applied to Stem i (Service Level)  Footing Type _ Line Load
Base Above/Below Soil  _ f
Axial Dead Load = 0.0 lbs Wind on Exposed Stem - 15.0 psf at Back of Wall - 0.0
Axial Live Load = 0.0 Ibs (Service Level) i { i =
Axial Load Eccentricity = 0.0in Poisson’s Ratio 0.300

?éﬁign Su'nmmaz‘ l ' Stem Construction I Bottom
Stem OK

Design Height Above Ft¢  ft= 0.00
Wail Stability Ratios Wall Material Above "Ht" = Concrete
Overturning = 4.20 OK Design Method = LRFD
Slab Resists All Sliding ! Thickness = 8.00
Rebar Size = # 5
Total Bearing Load = 4,855 lbs Rebar Spacing = 8.00
...resultant ecc. = 235in Rebar Placed at = Edge
. Design Data
Soil Pressure @ Toe = 1,034 psf OK fo/FB + fa/Fa = 0.908
Soil Pressure @ Heel = 679 psf OK Total Force @ Section
Allowable - 1,500 psf Service Level fbs =
Soil Pressure Less Than Allowable
AC| Factored @ Toe = 1,448 psf Strength Level Ibs = 2,3111
AC| Factored @ Heel = 951 psf Mome'!t----Actulal e
Footing Shear @ Toe = 28.0 psi OK 23:;0&:;5% | k= 73828
Footing Shear @ Heel = 39.6 psi OK gih Leve T e
Allowable = 75.0 psi Moment..... Allowable = 81213
Sliding Calcs Shear......ActuaI ‘
Lateral Sliding Force = 1,609.2 Ibs Service Level psi=
Strength Level psi= 311
Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Rebar Depth 'd’ in= 6.19
Masonry Data — : : -
fm psi=
Fs psi=
Vertical component of active lateral soil pressure IS Solid Grouting =
NOT considered in the calculation of soil bearing Modular Ratio 'n’ =
Wall Weight psf= 100.0
Load Factors T Short Term Factor =
Building Code IBC 2015,ACl Equiv. Solid Thick. =
Dead Load 1.400 Masonry Block Type = Medium Weight
Live Load 1.700 Masonry Design Method = ASD
Earth, H 1.700 Concrete Data .
Wind, W 1.300 fc psi=  2,500.0

Seismic, E 1.000 Fy psi= 40,000.0
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'Concrete Stem Rebar Area Details |

Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.4193 in2/ft
(4/3)* As : 0.5591 in2/ft Min Stem T&S Reinf Area 1.920 in2
200bd/fy : 200(12)(6.1875)/40000 : 0.3713 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 :
====z=s===== One layer of : Two layers of :

Required Area : 0.4193 in2/ft #4@ 12.50 in #4@ 25.00 in
Provided Area : 0.465 in2/ft #5@ 19.38 in #5@ 38.75 in
Maximum Area : 1.2573 in2/ft #6@ 27.50 in #6@ 55.00 in
 Footing Data | = Footing Design Results

Toe Width = 2.50 #t Toe Heel

Heel Width = 3147 Factored Pressure 1,448 951 psf

Total Footing Width = 5.67 Mu' : Upward 51,574 38,405 ft-#

Footing Thickness = 10.00 in Mu' : Downward 8,804 116,095 ft-+#

. . Mu: Design 3,015 5,925 ft-#
Key Width = 0.00 in Actual 1-Way Shear =  27.99  39.61 psi
Key Depth = 0.00 in Aliow 1-Way Shear =  75.00  75.00 psi
Key Distance from Toe = 0.83ft Toe Reinforcing = #5@12.00in
fc = 2,500 psi Fy = 40,000 psi Heel Reinforcing = #5@9.00in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ft-lbs
Cover @ Top 200 @Btm= 3.00in Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

If torsion exceeds allowable, provide
supplemental design for footing torsion.

Other Acceptable Sizes & Spacings
Toe: #4@ 9.36 in, #5@ 14.51 in, #6@ 20.59 in, #7@ 28.09 in, #8@ 36.98 in, #9@ 46
Heel: #4@ 5.98 in, #5@ 9.27 in, #6@ 13.17 in, #7@ 17.96 in, #8@ 23.65 in, #9@ 29.
Key: No key defined

Min footing T&S reinf Area 122 in2

Min footing T&S reinf Area per foot 022 in2 ft

If one layer of horizontal bars: if two layers of horizontal bars:
#4@ 11.11in #4@ 22.22in
#5@ 17.22 in #5@ 34.44 in

#6@ 24.44 in #6@ 48.89 in
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| Summary of Overturning & Resisting Forces & Moments
..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance = Moment
tem ibs ft ft-# lbs ft ft-#
HL Act Pres (ab water tbi) 1,601.7 3.44 5516.9 Soil Over HL (ab. water tbl) 3,040.3 4.42 13,4294
HL Act Pres (be water tbl) Soil Qver HL (bel. water tbl) 4.42 13,429.4
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Heel
Surcharge over Heel = Surcharge Over Heel =
Surcharge Over Toe = Adjacent Footing Load =
Adjacent Footing Load = Axial Dead Load on Stem =
Added Lateral Load = * Axial Live Load on Stem =
Load @ Stem Above Soil = 75  10.58 79.4 Soil Over Toe = 106.7 1.25 133.4
= Surcharge Over Toe =
Stem Weight(s) = 1,000.0 2.83 2,833.6
e e — Earth @ Stem Transitions =
Total = 16092 OTM. = 5,596.2 Footing Weight = 708.4 2.83 2,007.3
Key Weight = 0.83
Resisting/Overturning Ratio = 4.20 Vert. Component = 895.5 567 5,075.1
Vertical Loads used for Soil Pressure = 4,855.4 Ibs Total = 75,750.9‘ bs RM.= 23,4788

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

resistance, but is included for soil pressure calculation.

Vertical component of active lateral soil pressure IS considered in the
calculation of Sliding Resistance.

Vertical component of active lateral soil pressure 1S considered in the
calculation of Overturning Resistance.

CTilt ) |
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) 0.051 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 sot.
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Cantilevered Retaining Wall

Code: IBC 2015,ACI 318-14,ACI 530-13

. Criteria I ‘

Retained Height = 11.50 ft
Wall height above soil = 0.50 ft
Siope Behind Wall = 0.00
Height of Soil over Toe = 4.00in
Water height over heel = 0.0t
' Surcharge Loads |
Surcharge Over Heel = 0.0 psf

Used To Resist Sliding & Overturning
Surcharge Over Toe = 0.0
Used for Sliding & Overturning

" Axial Load Applied to Stem 1

Axial Dead Load = 0.01bs
Axial Live Load = 0.0 Ibs
Axial Load Eccentricity = 0.0in

,l Desig'n Summaz B I

Wall Stability Ratios
Overturning = 3.80 OK

Slab Resists All Sliding !

Total Bearing Load = 6,611 lbs

...resultant ecc. = 442 in

Soil Pressure @ Toe = 1,385 psf OK

Soil Pressure @ Hee! = 676 psf OK
Allowable = 1,500 psf

Soil Pressure Less Than Allowable

ACI Factored @ Toe = 1,939 psf
ACI Factored @ Heel = 946 psf
Footing Shear @ Toe = 36.3 psi OK
Footing Shear @ Heel = 51.4 psi OK
Allowable = 75.0 psi
Sliding Calcs
Lateral Sliding Force = 2,320.1 Ibs

Vertical component of active lateral soil pressure IS

NOT considered in the calculation of soil bearing

Load Factors

Building Code IBC 2015,ACI
Dead Load 1.400
Live Load 1.700
Earth, H 1.700
Wind, W 1.300
Seismic, E 1.000

Soil Data I \

Allow Soil Bearing = 1,500.0 psf
Equivalent Fluid Pressure Method 1
30.0 psf/ft |

Active Heel Pressure =
- !
Passive Pressure = 538.0 psf/ft ‘
Soil Density, Heel = 128.00 pcf ;
Soil Density, Toe = 128.00 pcf i
Footing||Soil Friction = 0.350
Soil height to ignore .
for passive pressure =  6.00 in |

Adjacent Footing Load

Lateral Load = 0.0 #/ft Adjacent Footing Load = 0.01bs
...Height to Tog = 0.00 ft Footing Width = 0.00 ft
...Height to Bottom = 0.00 ft Eccentricity = 0.00in
Load Type = Wind (W) Wal|t0 th CL Dist = 0.00 ft
(Service Leve!) Footing Type Line Load
Base Above/Below Soil
Wind on Exposed Stem _ 15.0 psf at Back of Wall = 0.0ft
(Service Level) Poisson's Ratio = 0300
| Stem Construction Botom
) Stem OK
Design Height Above Ft¢ ft= 0.00
Wall Material Above "Ht" = Concrete
Design Method = LRFD
Thickness = 10.00
Rebar Size = # 6
Rebar Spacing = 8.00
Rebar Placed at = Edge
Design Data —
fo/FB + fa/Fa = 0.926
Total Force @ Section
Service Level Ibs =
Strength Level lbs= 3,382.1
Moment....Actual
Service Level ft-#=
Strength Level ft-#=13,042.0
Moment.....Allowable = 14,0695
Shear.....Actual
Service Level psi=
Strength Level psi= 37.0
Shear.....Allowable psi= 75.0
Anet (Masonry) in2=
Rebar Depth 'd' in= 7.63
Masonry Data —— — —
fm psi=
Fs psi=
Solid Grouting =
Modular Ratio 'n' =
Wall Weight psf= 125.0
Short Term Factor =
Equiv. Solid Thick. =
Masonry Block Type = Medium Weight
Masonry Design Method = ASD
Concrete Data ) T T
fc psi=  2,500.0
Fy psi= 40,000.0
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Cantilevered Retaining Wall

Code: IBC 2015,ACI 318-14,ACI 530-13

. Concrete Stem Rebar Area Details I

Bottom Stem Vertical Reinforcing Horizontal Reinforcing
As (based on applied moment) : 0.595 in2/ft
(4/3)* As : 0.7934 in2/ft Min Stem T&S Reinf Area 2.880 in2
200bd/fy : 200(12)(7.625)/40000 : 0.4575 in2/ft Min Stem T&S Reinf Area per ft of stem Height : 0.240 in2/ft
0.0018bh : 0.0018(12)(10) : 0.216 in2/ft Horizontal Reinforcing Options :
==E=E=S=SIRERs One layer of : Two layers of :
Required Area : 0.595 in2/ft #4@ 10.00 in #4@ 20.00 in
Provided Area : 0.66 in2/ft #5@ 15.50 in #5@ 31.00 in
Maximum Area : 1.5494 in2/ft #6@ 22.00 in #5@ 44.00 in
' Footing Data __ Footing Design Results l
Toe Width = 279 Toe Heel
Heel Width = 363 Factored Pressure = 1,939 946 psf
Total Footing Width = 6.42 Mu' : Upward = 83,937 50,980 ft-#
Footing Thickness = 14.00 in Mu' : Downward = 11,797 179,034 ft-#
] . Mu: Design = 4,638 9,298 ft-#
Key Width = 0.00in Actual 1-Way Shear = 3626  51.42 psi
Key Depth 0.00 in Allow 1-Way Shear = 7500  75.00 psi
Key Distance from Toe = 0.83 ft Toe Reinforcing = #6@8.00in
fc = 2,500 psi Fy = 40,000 psi Heel Reinforcing = #6@ 10.00in
Footing Concrete Density = 150.00 pcf Key Reinforcing = None Spec'd
Min. As % = 0.0018 Footing Torsion, Tu = 0.00 ft-lbs
Cover @ Top 200 @Btm= 3.00in Footing Allow. Torsion, phi Tu = 0.00 ft-lbs

If torsion exceeds allowable, provide

supplemental design for footing torsion.

Other Acceptable Sizes & Spacings

Toe: #4@ 6.44 in, #5@ 9.99 in, #6@ 14.18 in, #7@ 19.34 in, #8@ 25.47 in, #9@ 32.
Heel: #4@ 4.70 in, #5@ 7.28 in, #6@ 10.34 in, #7@ 14.11 in, #3@ 18.58 in, #9@ 23.

Key: No key defined

Min footing T&S reinf Area 1.52 in2

Min footing T&S reinf Area per foot 024 in2 ft

If one layer of horizontal bars: If two layers of horizontal bars:
#4@ 10.10 in #4@ 20.20 in
#5@ 15.66 in #5@ 31.31 in
#6@ 22.22 in #6@ 44.44 in
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12' Cantilevered Retaining Wall
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{ Summary of Overturning & Resisting Forces & Moments

..... OVERTURNING..... .....RESISTING.....
Force Distance Moment Force Distance Moment
Item Ibs ft ft-# ibs ft ft-#
HL Act Pres (ab water tbi) 2,312.6 4.14 9,571.6 Soil Over HL (ab. water tbl) 4,100.8 5.02 20,636.4
HL Act Pres (be water tbl) Soil Over HL (bel. water tbl) 5.02 20,636.4
Hydrostatic Force Watre Table
Buoyant Force = Sloped Soil Over Hee! =

Surcharge Over Heel

Adjacent Footing Load

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

Surcharge over Heel
Surcharge Over Toe
Adjacent Footing Load
Added Lateral Load

Load @ Stem Above Soil = 75 1267 95.0 Soil Over Toe = 119.1 1.40 166.3
- Surcharge Over Toe =

Stem Weight(s) = 1,500.0 3.21 4,813.0
e i ——— Earth @ Stem Transitions =

Total = 23201 OTM. = 9,666.6 Footing Weight = 882.4 3.21 2,831.2

Key Weight = 0.83
Resisting/Overturning Ratio = 3.80 Vert. Component = 1,293.0 6.42 8,297.7
Vertical Loads used for Soil Pressure = 6,611.3 Ibs Total= 79043 Ibs RM.= 367446

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

Vertical component of active lateral soil pressure 1S considered in the
calculation of Sliding Resistance.

Vertical component of active lateral soil pressure IS considered in the
calculation of Overturning Resistance.

CTilt
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) 0.072 in
The above calculation is not valid if the heel soil bearing pressure exceeds that ¢f the toe

because the wall wouid then tend to rotate into the retained scil






