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Retaining Wall Design Computations - Wall 1 3 Sheets
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These calculations include proprietary information to AFS Geo Consultants, LLC. These
calculations have been prepared for the exclusive use of the client referenced on this sheet
and in connection with this project only. The use or dissemination of these calculations for
other purposes is expressly prohibited without the written consent of AFS Geo Consultants,
LLC.
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™ STONE

STONE STRONG GRAVITY CALCULATIONS - ver 6.3

STRONG Project Name:|419 Maple Avenue
SYSTEMS Location:|Vienna, VA
Job#:(VA22028
Section:|Replacement Wall
Calc by:
Page 1 of 3
Notes 7/19/22 12:46
Wall Configuration setback (in) modular units unit fill soil wedge CIP Extension  Internal Stability FS Seismic Internal FS
unit w (in) h (ft) face tail Wb (lb) xb(in) Wa(lb) xa(in) Ws(b) xs(in) we (in) hy Topple  Shear  Topple  Shear
DF 28.0 1.50 6.0 -9.0 438 20.0 0 20.0 69 37.3 8.75 717 13.84 10.71 OK!
V6 44.0 1.50 0.0 1.0 375 21.0 301 23.5 0 0.0 7.06 4.14 8.68 496 OKI
V24 43.0 3.00 0.0 0.0 750 20.2 594 23.8 0 0.0
External Stability OK!
43.0 6.00 6.0 -9.0 1,563 20.3 895 23.7 69 37.3 2,527
backfill heightfeet w= 6.34 deg interface friction angle
exposed height 5.25 feet w'=  -7.13 deg ) 21.0 deg
Retained Soil y 125|pcf Foundation Soil y 125|pcf base embedment 9|in
[ 28|deg [ 28|deg base thickness 9lin
c' psf base material agg
toe slope H:1V slope
allowable bearing pressurepsf
Aggregate Unit Fill ypcf (if specified) (gross) composite friction coefficient 1y 0.69
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B STONE

STONE STRONG GRAVITY CALCULATIONS - ver 6.3

STRONG Project Name:|419 Maple Avenue
SYSTEMS Location:|Vienna, VA
Jobi#:|VA22028
Section:|Replacement Wall
Calc by:
Page 2 of 3
7/19/22 12:46
Seismic Load PGA[ 0.10]G site class (Ato Eor ) 1_| Fpga 100  Fa  1.00 ke 0.3
Backfill Slope & Surcharge rise in grade LL surcharge ) )
. tier height
length 1 20.0|feet (horizontal) 1]ft 100(psf f
length 2 feet (horizontal) ft psf ft
length 3 feet (horizontal) ft psf ft
length 4 feet (horizontal) ft psf
effective slope  17.17 H:1V slope B 3.3 deg avg q 100 psf
failure plane a  55.61 deg zone of influence 7.89 ft
Analysis Q= 207 Ib AKpe = 0.028 e= 0.42 ft
Ka= 0.394 Qy = 111 Ib PRr= 88 Ib B = 3.50 ft
P, = 781 Ib Rs= 1,803 Ib APpgp = 55 Ib €eq= 0.39 ft
P, = 417 Ib Qut= 6,413 psf APpgy = 29 Ib Bfeq = 3.55 ft
Internal Safety Factors
Results Overturning:  Desired FS= 1.5 Actual FS= 274 OK! Desired FS= 1.5
Sliding: Desired FS= 15 Actual FS= 1.83 OK! Desired FS = 1.5
Bearing Capacity:
(gross) Car = 2,500 psf qc = 967 psf OK!
Seismic Overturning: Desired FS= 1.13 Actual FS= 297 OK! Desired FS= 1.13
Seismic Sliding: Desired FS= 1.13 Actual FS= 1.95 OK! Desired FS=1.13
Seismic Bearing:
(gross) Qar= 3,333 psf Qe = 930 psf OK!
© s T O N E s T R O N G s Y s T E M s

3/5



DocusSign Envelope ID: CBD52D1D-1F49-4AF7-9AEA-5C69ACFF1086

STONE STONE STRONG GRAVITY CALCULATIONS - ver 6.3
STRDNE Project Name:

SYSTEMS®

Location:
Job#:
Section:
Calc by:
Page 3 of 3

Ground Surface & Trial Wedge Plot 7/19/22 12:46
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Stability of a Big Modular Block Wall Under Railing Effects
Stone Strong Precast Wall System
Direct Mount - 50 plf/200 Ibs Min. Post Load (IBC)

Railing Load 50 plf Transverse
Max. Post Spacing 8 ft
Post Load 200 lbs Transverse
No. of Posts per Unit 2
Total Post Load 400 lbs Transverse
Railing Height 42 inches (above grade)
Unit Weight of Backfill 125 pcf
Friction Angle (Retained Backfill) 30 degrees
Ka 0.333
No. of Courses 1 courses
Course/Block Height 18 inches
Block Width 96 inches StoneStrong DF
Block depth 28 inches
No. of Tributary Blocks 1 1 Block Resisting Overturning
Tributary Block Width 96 inches
Average Block Unit Weight 150 pcf Solid Concrete
Force Arm Overturning Moment
lbs/ft ft. lbs-ft
Earth Pressure 46.88 0.50 23.44
Railing Load 400 5.00 2,000.00
2,023.44
Force Arm Resisting Moment
lbs/ft ft. Ibs-ft
Blocks 4,200.00 1.17 4,900.00
4,900.00
SFor = 2.422 O.K.
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