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Bob D. Campbell & Company LSR7 Athletic Facilities

Structural Engineers Lee's Summit, MO

10/2/2020

Structural Design Criteria

Building Code:

International Building Code (IBC 2018)

1605.2.1 Basic load combinations (Strength Design) 1605.3.1 Basic load combinations (Allowable Stress Design)

(Strength Design) (Allowable Stress Design)

1.4D D

1.2D + 1.6L D + L

1.2D + 1.6L + 0.5(Lr or S or R) D + 0.75L + 0.75(Lr or S or R)

1.2D + 1.0(W or E) + L + 0.5(Lr or S or R) D + 0.75(0.6W or 0.7E) + 0.75L + 0.75(Lr or S or R)

0.9D + W 0.6D + 0.6W

0.9D + E 0.6D + 0.7E

Structural Design Loads

Roof:

Roof Live Load 20 psf Lr

Snow Load 20 psf S

Floor:

Floor & Stair Live Load 100 psf L

Geotechnical Information

The following are assumed allowable bearing values. Values will be verified in forthcoming geotechnical reports.

Lee's Summit High 2500 psf

Lee's Summit North 3000 psf

Lee's Summit West 3000 psf

Materials

Steel: Beams & Columns: ASTM A992, Grade 50

Miscellaneous steel: ASTM A36

Tubes & Pipes: ASTM A500, Grade B

Concrete: 3500 psi (footings & grade beams)

4000 psi (Structural Slabs)

4500 psi w/ 6% +/- 1% air entrainment (exterior flatwork)

Reinf. Steel: ASTM A615 or A706 Grade 60 steel
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Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3

[ft] [ft] [ft] [ft] [psf] [psf] [psf] [psf] [psf] [psf]

Press Box Roof 60 Monosloped 25 95 3.8 45.4 58.2 100.7 53.0 81.0 105.0

Other Structures 20 Flat 25 50 3 41 64.4 87.7 37.0 57.0 78.0

Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3

[ft] [ft] [ft] [ft] [psf] [psf] [psf] [psf] [psf] [psf]

Press Box Roof 50 Monosloped 35 70 3.5 43.4 56 96.9 44.0 54.0 86.0

Other Structures 15 Flat 35 70 3.5 38.6 60.6 82.6 34.0 54.0 73.0

Zone 1 Zone 2 Zone 3 Zone 1 Zone 2 Zone 3

[ft] [ft] [ft] [ft] [psf] [psf] [psf] [psf] [psf] [psf]

Press Box Roof 50 Monosloped 20 90 3.6 43.4 56 96.9 44.0 54.0 86.0

Other Structures 15 Flat 30 30 3 38.6 60.6 82.6 34.0 54.0 73.0

Zone 1 Zone 2 Zone 3

[ft] [psf] [psf] [psf]

Press Box Roof Open Building, Monosloped Roof 4 53.0 81.0 105.0

Other Structures Enclosed Building, Flat Roof 3 37.0 57.0 78.0

Zone 1 Zone 2 Zone 3

[ft] [psf] [psf] [psf]

Press Box Roof Open Building, Monosloped Roof 3.5 51.0 78.0 102.0

Other Structures Enclosed Building, Flat Roof 3.5 34.0 54.0 73.0

Zone 1 Zone 2 Zone 3

[ft] [psf] [psf] [psf]

Press Box Roof Open Building, Monosloped Roof 4 51.0 78.0 102.0

Other Structures Enclosed Building, Flat Roof 3 34.0 54.0 73.0

** Wind pressures are ultimate values (LRFD) and calculated based on an effective wind area of 50 square feet **

a

LSHS

LSW

Building Type Building / Roof Type
a

Ultimate Uplift Pressure

LSN

Building Type Building / Roof Type
a

Ultimate Uplift Pressure

Ultimate Uplift Pressure

** Ultimate (LRFD) wind pressures are calculated based on an effective wind area of 50 square feet **

Building Type Building / Roof Type

Ultimate Uplift Pressure

a
P, table Ultimate Uplift Pressure

LSN

Building Type
Height

Slope 
L B a

Building Type
Height

Slope 
L B

P, table

Building Type Slope 

Ultimate Uplift Pressure

LSHS

LSW

P, table
Height L B a

ROOF WIND PRESSURES



M 8.01 k-in Applied Moment

Fs 32 ksi Allowable Stress in Steel

Fb 0.5 ksi Allowable Stress in CMU

Es 29000 ksi Steel Modulus of Elasticity

Em 1350 ksi CMU Modulus of Elasticity

n 21.48 Modular Ratio

As 0.31 in
2

Area of Steel

b 32 in Width

d 3.813 in Effective Depth

ρ 0.0025 Reinforement Ratio

ρn 0.0546

k 0.2803

j 0.9066

Mm 29.55 k-in CMU Flexural Capacity

Ms 34.29 k-in Steel Flexural Capacity

Mr 29.55 k-in Governing Flexural Capacity

0.27 OK Unity Check

M 28.83 k-in Applied Moment

Fs 32 ksi Allowable Stress in Steel

Fb 0.5 ksi Allowable Stress in CMU

Es 29000 ksi Steel Modulus of Elasticity

Em 1350 ksi CMU Modulus of Elasticity

n 21.48 Modular Ratio

As 0.31 in
2

Area of Steel

b 48 in Width

d 9 in Effective Depth

ρ 0.0007 Reinforement Ratio

ρn 0.0154

k 0.1608

j 0.9464

Mm 147.96 k-in CMU Flexural Capacity

Ms 84.49 k-in Steel Flexural Capacity

Mr 84.49 k-in Governing Flexural Capacity

0.34 OK Unity Check

Typical 8" CMU Wall

Typical 12" CMU Wall
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Specifier's comments: 

1 Input data

 Anchor type and diameter:  Kwik Bolt TZ - CS 5/8 (3 1/8)

 Item number:  not available

 Effective embedment depth:  hef = 3.125 in.

 Material:  Carbon Steel

 Evaluation Service Report:  ESR-3785

 Issued I Valid:  7/1/2020 | 7/1/2021

 Proof:  Design Method ASD Masonry

 Stand-off installation:

 Profile:

 Base material:  Grout-filled CMU, L x W x H: 16.000 in. x 8.000 in. x 8.000 in.;

 Joints: vertical: 0.375 in.; horizontal: 0.375 in.
 Base material temperature: 68 °F

 Installation:  Face installation

 Seismic loads  no

Geometry [in.]
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Geometry [in.] & Loading [lb, in.lb]

1.1 Design results
Case  Description Forces [lb] / Moments [in.lb] Seismic Max. Util. Anchor [%]

1  Combination 1 N = 0; Vx = 0; Vy = -832;
Mx = 0; My = 0; Mz = 0;

no 52

2 Load case/Resulting anchor forces
Load case: Service loads

Anchor reactions [lb]
Tension force: (+Tension, -Compression)

Anchor Tension force Shear force Shear force x Shear force y
1 0 832 0 -832

max. compressive strain: - [‰]
max. compressive stress: - [psi]
resulting tension force in (x/y)=(0.000/0.000): 0 [lb]
resulting compression force in (x/y)=(0.000/0.000): 0 [lb]
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3 Tension load (Most utilized anchor 1)

Load Ps [lb] Capacity Pt [lb] Utilization bP = Ps/Pt [%] Status
 Overall strength N/A N/A N/A N/A
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4 Shear load (Most utilized anchor 1)

Load Vs [lb] Capacity Vt [lb] Utilization bV = Vs/Vt [%] Status
 Overall strength para and perp, (Dir. x-)1 - - 52 OK

1Shear utilization may result from parallel and perpendicular shear (see details)

4.1 Overall strength parallel

Vt,Base,|| = ESR Value            refer to ICC-ES ESR-3785
Vt,|| = Vt,Base,|| · fred,E,|| · fred,s,|| · fred,Temp
Vt,|| ≥ Vs,||

Variables

cmin [in.] ccr [in.] smin [in.] scr [in.] Temperature [°F]
4.000 12.000 5.000 14.250 68

Results

Vt,|| [lb] Vt,Base,|| [lb] Vs,|| [lb] fred,E,|| fred,S,|| fred,Temp Utilization bV,|| [%]
1,615 1,615 -832 1.000 1.000 1.000 52

4.2 Overall strength perpendicular

Vt,Base,^ = ESR Value            refer to ICC-ES ESR-3785
Vt,^ = Vt,Base,^ · fred,E,^ · fred,s,^ · fred,Temp
Vt,^ ≥ Vs,^

Variables

cmin [in.] ccr [in.] smin [in.] scr [in.] Temperature [°F]
4.000 12.000 5.000 14.250 68

Results

Vt,^ [lb] Vt,Base,^ [lb] Vs,^ [lb] fred,E,^ fred,S,^ fred,Temp Utilization bV,^ [%]
0 1,615 0 0.000 0.000 1.000 0

4.3 Shear interaction

bV,|| = 
Vs,||
Vt,||

bV,^ = 
Vs,^
Vt,^ d Utilization bV [%] Status

0.515 0.000 1.667 52 OK

bV = bdV,|| + bdV,^ <= 1.0
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5 Warnings
•  The anchor design methods in PROFIS Engineering require rigid anchor plates per current regulations (AS 5216:2018, ETAG 001/Annex C,

 EOTA TR029 etc.). This means load re-distribution on the anchors due to elastic deformations of the anchor plate are not considered - the
 anchor plate is assumed to be sufficiently stiff, in order not to be deformed when subjected to the design loading. PROFIS Engineering calculates
 the minimum required anchor plate thickness with CBFEM to limit the stress of the anchor plate based on the assumptions explained above. The
 proof if the rigid anchor plate assumption is valid is not carried out by PROFIS Engineering.  Input data and results must be checked for
 agreement with the existing conditions and for plausibility!

•  Refer to the manufacturer's product literature for cleaning and installation instructions.

•  For additional information about ACI 318 strength design provisions, please go to  https://submittals.us.hilti.com/PROFISAnchorDesignGuide/

•  The min. sizes of the bricks, the masonry compressive strength, the type / strength of the mortar and the grout (in case of fully grouted CMU
 walls) has to fulfill the requirements given in the relevant ESR-approval or in the PTG.

•  Only the local load transfer from the anchor(s) to the wall is considered, a further load transfer in the wall is not covered by PROFIS!

•  Wall is assumed as being perfectly aligned vertically – checking required(!):  Noncompliance can lead to significantly different distribution of
 forces and higher tension loads than those calculated by PROFIS. Masonry wall must not have any damages (neither visible nor not visible)!
 While installation, the positioning of the anchors needs to be maintained as in the design phase i.e. either relative to the brick or relative to the
 mortar joints.

•  The effect of the joints on the compressive stress distribution on the plate / bricks was not taken into consideration.

•  If no significant resistance is felt over the entire depth of the hole when drilling (e.g. in unfilled butt joints), the anchor should not be set at this
 position or the area should be assessed and reinforced. Hilti recommends the anchoring in masonry always with sieve sleeve. Anchors can only
 be installed without sieve sleeves in solid bricks when it is guaranteed that it has not any hole or void.

•  The accessories and installation remarks listed on this report are for the information of the user only. In any case, the instructions for use
 provided with the product have to be followed to ensure a proper installation.

•  The compliance with current standards (e.g. 2015, 2012, 2009 and 2006 IBC) is the responsibility of the user.

•  Drilling method (hammer, rotary) to be in accordance with the approval!

•  Masonry needs to be built in a regular way in accordance with state-of the art guidelines!

•  Warnings/Notes - OST in Masonry HNA!

Fastening meets the design criteria!
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6 Installation data

 Anchor type and diameter: Kwik Bolt TZ - CS 5/8 (3 1/8)
 Profile: -  Item number: not available
 Hole diameter in the fixture: -  Installation torque: 420 in.lb
 Plate thickness (input): -  Hole diameter in the base material: 0.625 in.

 Hole depth in the base material: 3.875 in.
 Drilling method: Drilled in hammer mode  Minimum thickness of the base material: 3.125 in.

 Hilti KB-TZ stud anchor with 3.125 in embedment, 5/8 (3 1/8), Steel galvanized, installation per ESR-3785

Coordinates Anchor in.

Anchor x y c-x c+x c-y c+y

1 0.000 0.000 20.000 20.000 36.000 20.000
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7 Remarks; Your Cooperation Duties
•  Any and all information and data contained in the Software concern solely the use of Hilti products and are based on the principles, formulas and

 security regulations in accordance with Hilti's technical directions and operating, mounting and assembly instructions, etc., that must be strictly
 complied with by the user.  All figures contained therein are average figures, and therefore use-specific tests are to be conducted prior to using
 the relevant Hilti product.  The results of the calculations carried out by means of the Software are based essentially on the data you put in. 
 Therefore, you bear the sole responsibility for the absence of errors, the completeness and the relevance of the data to be put in by you.
 Moreover, you bear sole responsibility for having the results of the calculation checked and cleared by an expert, particularly with regard to
 compliance with applicable norms and permits, prior to using them for your specific facility.  The Software serves only as an aid to interpret norms
 and permits without any guarantee as to the absence of errors, the correctness and the relevance of the results or suitability for a specific
 application.

•  You must take all necessary and reasonable steps to prevent or limit damage caused by the Software.  In particular, you must arrange for the
 regular backup of programs and data and, if applicable, carry out the updates of the Software offered by Hilti on a regular basis. If you do not use
 the AutoUpdate function of the Software, you must ensure that you are using the current and thus up-to-date version of the Software in each
 case by carrying out manual updates via the Hilti Website.  Hilti will not be liable for consequences, such as the recovery of lost or damaged data
 or programs, arising from a culpable breach of duty by you.
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w (klf) 1.1 R=V (kips) 6.6

L (ft) 12 Mmax (k-ft) 19.8

σmax (ksi) 30 Mmax (k-in) 237.6

L/Δ 240 Sr (in
3
) 7.9

Beam W8x15 Ir (in
4
) 29.5

Δmax (in) 0.369

Unity Check (Bending) 0.67

Unity Check (Defl.) 0.61

w (klf) 0.313 R=V (kips) 2.8

L (ft) 17.75 Mmax (k-ft) 12.3

σmax (ksi) 30 Mmax (k-in) 147.9

L/Δ 240 Sr (in
3
) 4.9

Beam hss12x4x1/4 Ir (in
4
) 27.2

Δmax (in) 0.203

Unity Check (Bending) 0.25

Unity Check (Defl.) 0.23

Typ. Video Deck Floor Beam

Typ. Press Box Roof Beam
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H
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-2.4k

.2k

-2.4k

.2k

Y

XZ

Loads: BLC 1, DEAD                            
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Braced Frame.r2d

3.39k

2.64k

Y

XZ

Loads: BLC 2, WIND                            
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.0
1

.0
1

.14

.0
9

.0
1

.02

.0
9

.05

.01

.0
9

Y

XZ

Code Check

( LC 1 )

No Calc

  > 1.0

.90-1.0

.75-.90

.50-.75

 0.-.50

Member Code Checks Displayed
Results for LC 1, 0.6DL + 0.6WL                                                                  



Company : Bob D. Campbell & Co.
Des igner : RMH
Job Number : GEA2012 Checked By: RC C
Model Name : LSN P ress Box Braced Frame

Hot Rolled Steel Properties
Label E  [ksi] G  [ksi] Nu Therm (\1E5 F) Density[k/ft .̂.. Y ield[ks i]

1 A36 Gr.36 29000 11154 .3 .65 .49 36
2 A572 G r.50 29000 11154 .3 .65 .49 50
3 A992 29000 11154 .3 .65 .49 50
4 A500 G r.42 29000 11154 .3 .65 .49 42
5 A500 G r.46 29000 11154 .3 .65 .49 46

J oint Coordinates  and Temperatures
Label X  [ft] Y  [ft] Temp [F]

1 N1 0 0 0
2 N2 0 10 0
3 N3 0 17.5 0
4 N4 12 0 0
5 N5 12 10 0
6 N6 12 17.5 0
7 N7 0 1 0
8 N8 12 1 0

J oint Boundary Conditions
Joint Label X  [k/in] Y  [k/in] Rotation[k-ft/rad]

1 N1 Reaction Reaction
2 N4 Reaction Reaction

Bas ic  Load Cases
BLC Description Category X Gravity Y  Gravity Joint Point Distributed

1 DEAD DL -1 10
2 WIND WL 2

Load Combinations
Des cription So...PDeltaSRSSBLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...BLC Fac...

1 0.6DL + 0.6... Yes Y DL .6 WL .6
2 0.6DL - 0.6WL Yes Y DL .6 WL -.6

Envelope J oint Reactions
Joint X [k] LC Y [k] LC Moment [k-ft] LC

1 N1 max 0 2 5.741 2 0 2
2 min 0 1 -2.27 1 0 1
3 N4 max 3.619 2 5.741 1 0 2
4 min -3.617 1 -2.27 2 0 1
5 Totals: max 3.618 2 3.471 2
6 min -3.618 1 3.471 1

RISA-2D Version 18.0.0      Page 1 [S:\...\...\...\GEA2012 Calc\LSN\Braced Frame.r2d] 



Company : Bob D. Campbell & Co.
Des igner : RMH
Job Number : GEA2012 Checked By: RC C
Model Name : LSN P ress Box Braced Frame

Envelope J oint Displacements
Joint X [in] LC Y [in] LC Rotation [rad] LC

1 N1 max 0 2 0 2 1.84e-04 2
2 min 0 1 0 1 -1.462e-04 1
3 N2 max .017 1 .003 1 1.493e-04 2
4 min -.021 2 -.007 2 -1.357e-04 1
5 N3 max .029 1 .004 1 1.236e-04 2
6 min -.033 2 -.008 2 -1.278e-04 1
7 N4 max 0 2 0 2 2.162e-04 2
8 min 0 1 0 1 -1.786e-04 1
9 N5 max .02 1 0 2 1.468e-04 2
10 min -.023 2 -.003 1 -1.331e-04 1
11 N6 max .03 1 0 2 9.493e-05 2
12 min -.033 2 -.003 1 -9.922e-05 1
13 N7 max .002 1 0 1 1.836e-04 2
14 min -.002 2 0 2 -1.461e-04 1
15 N8 max .002 1 0 2 2.155e-04 2
16 min -.003 2 0 1 -1.782e-04 1

RISA-2D Version 18.0.0      Page 2 [S:\...\...\...\GEA2012 Calc\LSN\Braced Frame.r2d] 



Project:

Location:

By: 

Date:

8" Masonry Wall - CANTILEVERED
Working stress design of 8" CMU wall with uniform vertical load and uniform lateral load Spreadsheet password = bdc

b length of wall considered 12.00 in.

t thickness of wall 7.625 in.

d 3.8125 in.

f'm compressive strength of masonry 1500 psi

h' effective height of wall 10 ft

Uniform lateral wind load on wall 20 psf

P Uniform vertical load on wall 200 plf

Allowable stresses 

Fb Allowable bending stress = 0.33f'm 495 psi

Fs Allowable tensile stress of steel = 0.5fy 24000 psi

Em Modulus of elasticity of masonry = 750f'm 1125000 psi

Es Modulus of elasticity of steel 29000000 psi

Flexural Effects

M max. moment in wall due to lateral (wl^2/2) 1000.00 lb*ft

size of reinforcing steel #5

area of one bar 0.31 sq. in.

spacing of bars 16 in.

As Area of steel per foot of wall 0.23 sq. in.

n Es/Em 25.8

p As/bd 0.00508

k (n^2p^2 + 2np)^0.5 - np 0.397

j 1.0 - k/3 0.868

fb 24M/jkbd^2 399 psi

fs 12M/jdAs 15605 psi

Axial Effects

Spacing of grout cells 16

Equivalent solid thickness of wall 4.44 sq. in.

Ae 53.28

fa P/Ae 4 psi

r Table 21-H-1 (UBC) 2.43

h'/r 49.4

Fa 328 psi

fa/Fa + fb/Fb 0.82 <1.33 (1/3 allowable stress increase for wind)

*Equivalent solid thickness of wall Radius of Gyration = r

Equivalent solid thickness, in.

8" CMU 12" CMU 8" CMU 12" CMU

solid grouted 8 6.38 9.13 solid grouted 8 2.19 3.34

16" o.c. 16 4.44 6.07 16" o.c. 16 2.43 3.67

24" o.c. 24 3.79 5.04 24" o.c. 24 2.53 3.82

32" o.c. 32 3.47 4.53 32" o.c. 32 2.59 3.91

40" o.c. 40 3.28 4.23 40" o.c. 40 2.63 3.97

48" o.c. 48 3.15 4.02 48" o.c. 48 2.66 4.02

no grout no grout 2.5 3 no grout no grout 2.8 4.29

* for calculating Ae

* face shells + grouted cells only (web area excluded)
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Cantilevered Retaining Wall
Bob D. Campbell and Co., Inc.Lic. # : KW-06011403

DESCRIPTION: Site Wall

Title Block Line 1
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Software copyright ENERCALC, INC. 1983-2020, Build:12.20.8.17
File: LSW Site Walls.ec6

Project Title: LSW Site Retaining Wall
Engineer:
Project ID:

Printed:  2 OCT 2020,  2:01PM

Project Descr:

Calculations per ACI 318-14,  TMS 402-16, IBC 2018,
CBC 2019, ASCE 7-166.00

0.00
0.00

24.00

3,000.0

45.0

0.0
30.0 psf/ft

389.0

Criteria Soil Data
Retained Height = ft
Wall height above soil = ft

Heel Active Pressure = psf/ft: 1Slope Behind Wall
Height of Soil over Toe

=

in
Water height over heel = ft

pcf
pcf= 110.00

=

110.00

=

Soil Density, Heel

Toe Active Pressure =
Passive Pressure = psf/ft

Allow Soil Bearing = psf

Soil Density, Toe

Soil height to ignore
Friction Coeff btwn Ftg & Soil = 0.400

Vertical component of active
Lateral soil pressure options:

NOT USED for Soil Pressure.
NOT USED for Sliding Resistance.
NOT USED for Overturning Resistance. for passive pressure = 12.00 in

Equivalent Fluid Pressure Method

Design Summary
Wall Stability Ratios
Overturning = 1.47 Ratio < 1.5!
Sliding = 2.47 OK

Total Bearing Load = 2,077 lbs
...resultant ecc. = 11.37 in

Soil Pressure @ Toe = 2,504 psf  OK
Soil Pressure @ Heel = 0 psf  OK

Allowable = 3,000 psf
Soil Pressure Less Than Allowable

ACI Factored @ Toe = 3,005 psf
ACI Factored @ Heel = 0 psf
Footing Shear @ Toe = 9.3 psi  OK
Footing Shear @ Heel = 9.9 psi  OK

Allowable = 88.7 psi
Sliding Calcs (Vertical Component NOT Used)

Lateral Sliding Force = 967.5 lbs
less 100% Passive Force
less 100% Friction Force
Added Force Req'd

....for 1.5 : 1 Stability =
0.0=

830.60.0
1,556.0

=
=

0.0

-
lbs
lbs
lbs  OK
lbs  OK

-

Stem Construction Top Stem
Stem OK

Design Height Above Ftg = 0.00ft
Wall Material Above "Ht" = Concrete
Thickness = 8.00in
Rebar Size = # 4
Rebar Spacing = 12.00in
Rebar Placed at = User Spec

Design Data
fb/FB + fa/Fa = 0.553
Total Force @ Section = 1,200.0lbs
Moment....Actual = 2,528.0ft-l
Moment.....Allowable = 4,573.3ft-l
Shear.....Actual = 19.0psi
Shear.....Allowable = 88.7psi

Lap splice if above = 15.82in
7.10in

Hook embed into footing 7.10=in

Wall Weight = 100.0

Lap splice if below =

psf
Rebar Depth  'd' = 5.25in

Concrete Data
f'c = 3,500.0psi
Fy =

Load Factors
Dead Load 1.200
Live Load 1.600
Earth, H 1.600
Wind, W 1.600
Seismic, E 1.000

psi



Cantilevered Retaining Wall
Bob D. Campbell and Co., Inc.Lic. # : KW-06011403

DESCRIPTION: Site Wall
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1.17
1.83

12.00
12.00
0.00

=Min. As % 0.0018

Footing Dimensions & Strengths

f'c = 3,500 psi

Toe Width = ft
Heel Width =

Key Distance from Toe
Key Depth
Key Width = in

= in
= 2.00

Footing Thickness = in
3.00=

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:

=

Not req'd, Mu < S * Fr

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

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

= None Spec'd

=
=

=
=
=

3,005
1,566

302
1,264
9.25

88.74

Heel:

0
0

661
661
9.94

88.74

HeelToe
psf
ft-lb
ft-lb
ft-lb
psi
psi

Heel Reinforcing = # 5 @ 12.00 in

Other Acceptable Sizes & Spacings
Key Reinforcing

Toe Reinforcing = # 5 @ 12.00 in

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

Force Distance Moment Distance Moment
Item

Force

Soil Over Heel
ft-lb

1,102.5 769.8
lbs

2,572.5

-135.0Toe Active Pressure

2.33 2.42
ftft

1,860.4=Heel Active Pressure
ft-lblbs

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 =

=
=

1.00 -135.0

256.7 0.58 149.8=

=
=

Stem Weight(s)
=

600.0 1.50 900.2
Earth @ Stem Transitions

=Footing Weight
=

450.0 1.50 675.0
Key Weight

=

2.50

Added Lateral Load

lbs

= 2,437.5

Vert. Component

Total

=
2,076.5 3,585.4

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

Total = R.M.

=967.5 O.T.M.

=

Resisting/Overturning Ratio = 1.47
Vertical Loads used for Soil Pressure = 2,076.5 lbs
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