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S Skeens Consulting Services, LLC

f{_' > Engineering, Inspections & Design Build

S Michael H. Skeens, PE

ke@skeensc E
423 N. Winnebago Drive Ph: (816) 806-9719
Lake Winnebago, MO 64034

Date: July 18, 2021

To: Mark @ Trumark Homes

Re: Calculations for the new retaining wall
Dear Mark,

As requested here are the plans for the new retaining at 2924 Thoreau, in Lee’s Summit, MO.
The drawings are based on the current building codes which is the 2018 International
Residential Building Codes.

Sheets S1 and S2 must be submitted to the City along with the attached calculations

Please review and let me know if you have any questions.

Sincerely,

Hichael #. Stheens

Michael H. Skeens, P.E.
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Engineer: Michael Harry Skeens, P.E. 6/20/2021
Descrip:  Trumark Homes 2924 Thoreau
CANTILEVER RETAINING WALL DESIGN

GEOMETRY APPLIED LOADS
Conc. Stem Height ........... 8.00 ft Uniform Surcharge ........... 0.0 psf
Stem Thickness Top ........ 10.0 in Strip Pressure .................. 0.0 psf
Stem Thickness Bot ......... 10.0 in Strip 2.0 ft deep, 4.0 ft wide @ 3.0 ft from Stem
Footing Thickness ............ 120 in Stem Vertical (Dead) ........ 0.0 Wit
Toelength ......ccoovvvenne, 125 it Stem Vertical (Live) .......... 0.0 K/t
Heel Length ..., 378 Vertical Load Eccentricity 6.0 in
Soil Cover @ Toe ............. 200 ft Wind Load on Stem .......... 0.0 psf
Backfill Height ................. 775 ft OK
Backfill Slope Angle ......... 10.0 deg BACKFILL PROPERTIES
Backfill Density .................. 120 pcf
SEISMIC EARTH FORCES Earth Pressure Theory ...... Coulomb Active
Hor. Seismic Coeff. kh ....... 0.00 Internal Friction Angle ....... 28
Ver. Seismic Coeff kv ........ 0.00 Active Pressure Coeff. Ka 0.37
Seismic Active Coeff. Kae 0.37 Active Pressure @ Bott ..... 449 psffit
Seismic Force Pae-Pa ....... 00 Wit Active Force @ Wall Pa .... 2.0 kit
Water Table Height ........... 200 ft
SOIL PRESSURES (Comb. D+H+0.6W)
Allow. Bearing Pressure .. 20.0 ksf OK SHEAR KEY (Comb, 1.2D+1.6(L+H))
Max. Pressure @ Toe ...... 1.4 ksf Shear Key Depth ................ 0.0 in
Min. Pressure @ Heel ...... 0.5 ksf Shear Key Thickness ......... 0.0 in
Total Footing Length ........ 583 +#t Max. Shear Force @ Key .. 00 kit
Footing Length /6 ............ 097 ft Shear Capacity Ratio ......... 0.00 OK
Resultant Eccentricity e ... 049 ft No shear key has been specified
Resultant is Within the Middle Third \\“\\mmm&ent Capacity Ratio ...... 000 CK
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Skeens Consulting Services LLC Project: Page#____
Engineer: Michael Harry Skeens, P.E. 6/20/2021
Descrip: Trumark Homes 2924 Thoreau

OVERTURNING CALCULATIONS (Comb. D+H+0.6W)

OVERTURNING RESISTING

Force Arm Moment Force Arm Moment
/it ft k-fu/t k/ft ft k-ft/ft
Backfill Pa ............. 19 314 6.1 Stem Top ............. 1.0 167 17
Water Table .......... 01 067 0.1 Stem Taper ........... 00 208 0.0
Surcharge Hor ...... 0.0 471 0.0 CMU Stem at Top 0.0 0.00 0.0
Strip Load Hor ...... 0.0 000 0.0 Footing Weight ..... 09 292 26
Wind Load ............ 00 650 0.0 Shear Key .............. 0.0 125 0.0
Seismic Backfill .... 00 565 0.0 Soil Cover @ Toe . 0.3 063 0.2
Seismic Water ...... 0.0 067 0.0 Stem Wedge ......... 0.0 208 0.0
Seismic Selfweight 00 000 0.0 Backfill Weight ...... 35 396 13.8
Passive Pressure .. 0.0 100 0.0 Backfill Slope ........ 0.1 4.58 0.7
Rh= 20 OTM= 6.1 Water Weight ........ 00 396 0.1
Seismic Backfill ..... 00 58 .0
Arm of Horizontal Resultant = —2—10— =303 ft Pa Vert @ Heel ... 05 5.82 2.8
. _ 197 _ Vertical Load ......... 0.0 1.58 0.0
Arm of Vertical Resultant = —g"o= = 3.52 #t Surcharge Ver ....... 00 396 0.0
Overturning Safety Factor = 197 _ 323515 Strip Load Ver ....... 0.0 3.96 0.0
6.1 OK Water Buoyancy ... _ -0.7 292 2.1

STEM DESIGN (Comb. 1.2D+1.6(L+H)) SLEN -

Height —d L Rats SLIDING CALCS (Comb. D+H+0.6W)
ft in k-ft/ft k-fi/it : T
Footing-Soil Friction Coeff. .. 0.50
8.00 8.8 0.0 0.0 0.00 s
Friction Force at Base .......... 28 Wit
7.20 8.8 0.0 34 0.00 )
Passive Pressure Coeff. Kp . 2.37
6.40 8.8 0.0 4.3 0.01 .
Depth to Neglect Passive ..... 0.00 ft
5.60 8.8 0.1 4.3 0.03 .
Passive Pressure @ Wall ... 7299 psf
4.80 8.8 0.3 4.3 0.07 .
Passive Force @ Wall Pp .... 1.1 kit
4.00 8.8 06 4.3 0.14 . -
Horiz. Resisting Force .......... 39 kit
229 a8 I . sl Horiz. Sliding Force 20 kit
240 88 18 68 026 oriz. S6Ig FOICe - A
1.60 8.8 2.7 8.4 032 Sliding Safety Factor = 20 = 193>18 OK
0.80 8.8 3.9 8.4 0.46
0.00 8.8 5.4 8.4 0.64 OK
Shear Force @ Crit. Height .. 1.9 K/t OK
Resisting Shear ¢Vc ............. 10.0 W/t

Use vertical bars #4 @ 11 in at backfill side

Cut off alternate bars. Cut off length = 3. 00 ft

Vert. Bars Embed. Ldh Reqd .. 6.0 in OK

Vert. Bars Splice LengthLd .... 120 in

Minimum Steel Area Ratio ...... 0.99 OK

Maximum Steel Area Ratio ..... 0.10 OK 20f5
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Engineer: Michael Harry Skeens, P.E. 6/20/2021
Descrip:  Trumark Homes 2924 Thoreau

ASDIP Retain 4834  CANTILEVER RETAINING WALL DESIGN

HEEL DESIGN (Comb. 1.4D+0.9H)

TOE DESIGN (Comb. 1.2D+1.6(L+H))

Force Arm Moment

Kk/ft ft k-t
Upward Pressure . 0.0 1.79 0.0
Concrete Weight .. 08 188 1.5
Backfill Weight ..... 49 188 9.2
Backfill Slope ....... 02 250 0.5
Water Weight ....... 0.1 1.88 0.1
Surcharge Ver. ..., 0.0 1.88 0.0
Strip Load Ver. ... 0.0 1.88 0.0

59 Mu= 113
Shear Force @ Crit. Sect. .. 59 kfi OK
Resisting Shear ¢Vec .......... 122 kit
Use top bars #4 @ 8in, Transv. #4 @ 12 in
Resisting Moment ¢Mn ...... 149 k-fifft OK
Develop. Length Ratio at End ... 027 OK
Develop. Length Ratio at Toe .... 050 OK
Minimum Steel Area Ratio .......... 1.00 OK

-l

Stem Pressumes ipsfi

S54C 4

RacHdl Pa

iComb 12D«1 BiLerij

n

Wator labln

Force Arm  Moment
k/ft ft k-fi/ft
Upward Presssure 24 065 1.5

water Buoyancy ... 0.2 0863 0.1
Concrete Weight ..  -0.23 06 0.1
Soil Cover ............ _-0.36 06 _-02
20 Mu= 1.3
Shear Force @ Crit. Sect. .. 0.7 kit OK
Resisting Shear ¢Vc ........... 111 kit
Use bolt. bars #4 @ 12in, Transv. #4 @ 12in
Resisting Moment ¢Mn ...... 8.6 k-f/ft OK
Develop. Length Ratio at End ...... 0.92 OK
Develop. Length Ratio at Stem ... 023 OK
Minimum Steel Area Ratio ............ 065 OK

Comt 1 2D1 Bil.+Hy

tMoment Dagram
kbt

Shaded preas repasent the ssructsralcapacy

i

|

a2 100
Shear Dagram
e h
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Skeens Consulting Services LLC Project: Page # __
Engineer: Michael Harry Skeens, P.E. 6/20/2021
Descrip:  Trumark Homes 2924 Thoreau
2 B1m
TRANSV
.. #@&Nn
...... Su
5 <
g
@120 #8813 ityp)
BOT TRANSY
SECTION ELEVATION
DESIGN CODES LOAD COMBINATIONS
General Analysis .............. IBC 2012 STABILITY STRENGTH
Concrete Design .............. ACI 318-11 ® D+L+0.6H @ 1.4D+0.9H
Masonry Design .............. MSJC-11 @ D+H+0.6W @ 1.2D+1.6(L+H)
Load Combinations .......... ASCE 7-10/16 @ D+L+H+0.6W @ 1.2D+0.9H+0.5W
@ D+H+0.7E @ 1.2D+L+0.9H+W

MATERIALS
Stem Footing
Concrete fc .... 4.0 40 ksi
Rebars fy ........ 60.0 60.0 ksi
Masonry fm ... 1.5 ksi

(® D+L+H+0.7E

® 1.2D+L+0.9H+E
® 0.9D+1.6H+W
@ 0.9D+1.6H+E

40f 5
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Skeens Consulting Services LLC Project:
Engineer. Michael Harry Skeens, P.E. 6/20/2021

Descrip:  Trumark Homes 2924 Thoreau
CANTILEVER RETAINING WALL DESIGN

ASDIP Retain 4.8 3.4

__',4-'-’--

3adf|  Rv=76kn

<_.:
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353%h tﬂv=89kft

Rh=32kh | Rh=18kh
-

—_— et
b~ 258

<
B |
Bearing

Bearing
.7 ignored
7 kst

303n

3030
& i

Heel Design Ratios

Toe Design Ratios

Bending 0.15 < 100  (1.2D+1.6(L+H))
006 < 1.00 4 (1.2D+1.6(L+H))

Bending 0.75 < 1.00 ./ (1.4D+0.9H)
Shear Shear 048 < 100  (1.4D+0.9H)
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