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RE: Redi Rock Retaining Wall received from Renaud Bros. Inc on 8/26/2014.  

 

VHB Project No.: 57427.00 

 

These notes accompany the review of the Redi Rock Retaining Wall Submittal reviewed by VHB on 

8/26/2014. 

 

 

 
 

This submittal is for sheets 1-11, inclusive, of the “Guilford BRO 1442 (36) – Retaining 

Wall 003.pdf” submittal received on 8/26/2014.  

 

          57427.00 

             E.A. Fiala 

August 26, 2014 
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Analysis of Redi Rock wall

Input data

Project

Task
Descript.
Author
Customer
Date

:
:
:
:
:

GUILFORD VERMONT
RETAINING WALL
RON BELL
RENAUD BROTHERS CONSTRCUTION
8/19/2014

Settings

(input for current task)
Wall analysis

Active earth pressure calculation :
Passive earth pressure calculation :
Earthquake analysis :
Shape of earth wedge :
Reduction coeff. of contact first block - base :
Verification methodology :

Coulomb
Caqout-Kerisel
Mononobe-Okabe
Calculate as skew
0.70
according to LRFD

Partial factors on loads (L)

Permanent design situation

Dead load of structural components :

Dead load of wearing surfaces :

Earth pressure load :

Earth surcharge load (permanent) :

Vertical pressure of earth fill :

Live load surcharge :

Water load :

DC =

DW =

EH =

ES =

EV =

LS =

WA =

Favourable

0.90

0.65

0.90

0.75

1.00

0.00

1.00

[–]

[–]

[–]

[–]

[–]

[–]

[–]

Unfavourable

1.25

1.35

1.50

1.50

1.35

1.75

1.00

[–]

[–]

[–]

[–]

[–]

[–]

[–]

Partial factors for resistances (R)

Permanent design situation

Partial factor on overturning :

Partial factor on sliding resistance :

Partial factor on bearing capacity :

Partial factor on passive resistance :

γRe =

γRh =

γRv =

γRp =

0.90

0.80

0.45

0.50

[–]

[–]

[–]

[–]

Blocks

No.
Description

Height

h [in]

Width

w [in]

Unit weight

γ [pcf]

1

2

3

4

5

Block 28

Block 41

Block 60

Top block 24

Planter 41

18.00

18.00

18.00

18.00

18.00

27.75

40.50

60.00

24.00

40.50

130.00

130.00

130.00

130.00

112.00

No.
Description

Shear cap.

F [lbf/ft]

Max. shear cap.

Fmax [lbf/ft]

Friction

f [°]

Cohesion

c [psf]

1

2

Block 28

Block 41

1700.00

1700.00

9000.00

9000.00

75.00

75.00

0.0

0.0
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No.
Description

Shear cap.

F [lbf/ft]

Max. shear cap.

Fmax [lbf/ft]

Friction

f [°]

Cohesion

c [psf]

3

4

5

Block 60

Top block 24

Planter 41

1700.00

1700.00

1700.00

9000.00

9000.00

9000.00

75.00

75.00

75.00

0.0

0.0

0.0

Setbacks

No. Setback

s [in]

1

2

3

4

0.375

1.625

9.375

16.625

Geometry

No.

group
Description Count

Setback

s [in]

1

2

3

Block 60

Block 41

Block 28

1

4

1

1.62

1.62

1.62

Base

Geometry
Upper setback

Lower setback

Height
Width

a1
a2
h
b

=

=

=
=

0.50

0.50

1.00
6.00

ft

ft

ft
ft

Material
Soil creating foundation - CRUSHED STONE
Soil bearing capacity Rd = 6000.0 psf

 
Basic soil parameters

Number Name Pattern
ϕef

[°]

cef

[psf]

γ

[pcf]

γsu

[pcf]

δ

[°]

1

2

3

Well graded gravel (GW), dense

Poorly graded gravel (GP), dense

CRUSHED STONE

41.50

38.50

40.00

0.0

0.0

0.0

133.00

127.00

130.00

70.50

70.50

77.50

32.00

32.00

26.00

All soils are considered as cohesionless for at rest pressure analysis.
 
Soil parameters

Well graded gravel (GW), dense
Unit weight :

Stress-state :
Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

γ
effective

ϕef
cef
δ

=

=

=

=

133.0

41.50

0.0

32.00

pcf

°

psf

°
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Saturated unit weight : γsat = 133.0 pcf

 
Poorly graded gravel (GP), dense
Unit weight :

Stress-state :
Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Saturated unit weight :

γ
effective

ϕef
cef
δ

γsat

=

=

=

=

=

127.0

38.50

0.0

32.00

133.0

pcf

°

psf

°

pcf

 
CRUSHED STONE
Unit weight :

Stress-state :
Angle of internal friction :

Cohesion of soil :

Angle of friction struc.-soil :

Saturated unit weight :

γ
effective

ϕef
cef
δ

γsat

=

=

=

=

=

130.0

40.00

0.0

26.00

140.0

pcf

°

psf

°

pcf

 
Geological profile and assigned soils

Number
Layer

[ft]
Assigned soil Pattern

1

2

12.00

-

Well graded gravel (GW), dense

Poorly graded gravel (GP), dense

Terrain profile

Terrain behind construction has the slope 1: 5.00 (slope angle is 11.31 °).
 
Water influence

GWT behind the structure lies at a depth of 8.00 ft
Uplift in foot. bottom due to different pressures is not considered.
 
Input surface surcharges

Number
Surcharge

new change
Action

Mag.1

[lbf/ft2]

Mag.2

[lbf/ft2]

Ord.x

x [ft]

Length

l [ft]

Depth

z [ft]

1 YES permanent 250.0 on terrain

Number Name

1 VEHICLE SURCHARGE

Resistance on front face of the structure

Resistance on front face of the structure: at rest
Soil on front face of the structure - Poorly graded gravel (GP), dense
Soil thickness in front of structure h = 1.50 ft

Terrain in front of structure is flat.
 
Settings of the stage of construction

Design situation : permanent
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Verification No. 1

Forces acting on construction

Name Fhor

[lbf/ft]

App.Pt.

Z [ft]

Fvert

[lbf/ft]

App.Pt.

X [ft]

Coeff.

overtur.

Coeff.

sliding

Coeff.

stress

Weight - wall

FF resistance

Weight - earth wedge

Weight - earth wedge

Weight - earth wedge

Active pressure

Water pressure

Uplift pressure

VEHICLE SURCHARGE

0.0

-53.9

0.0

0.0

0.0

1523.9

125.0

0.0

554.1

-4.18

-0.50

-1.45

-3.59

-9.58

-3.46

-0.67

-10.00

-5.16

4739.8

0.1

23.6

322.5

293.5

2343.8

0.0

0.0

849.2

2.69

0.25

5.66

4.58

3.20

5.17

3.67

1.59

4.81

0.900

0.900

1.000

1.000

1.000

1.500

1.000

1.000

1.500

0.900

0.900

1.000

1.000

1.000

0.900

1.000

1.000

0.750

1.250

1.500

1.350

1.350

1.350

1.500

1.000

1.000

1.500

Verification of complete wall

Check for overturning stability
Resisting moment

Overturning moment

Mres

Movr

=

=

34486.7

12268.1

lbfft/ft

lbfft/ft

Wall for overturning is SATISFACTORY

Check for slip
Resisting horizontal force

Active horizontal force

Hres

Hact

=

=

5415.76

1863.55

lbf/ft

lbf/ft

Wall for slip is SATISFACTORY

Overall check - WALL is SATISFACTORY

Maximum stress in footing bottom :2133.3psf
 

Bearing capacity of foundation soil

Forces acting at the centre of the footing bottom

Number
Moment

[lbfft/ft]

Norm. force

[lbf/ft]

Shear Force

[lbf/ft]

Eccentricity

[ft]

Stress

[psf]

1

2

3316.3

1927.0

11577.76

7651.76

3161.11

1863.55

0.31

0.29

1804.0

2133.3

Bearing capacity of foundation soil check

Eccentricity verification
Max. eccentricity of normal force
Maximum allowable eccentricity

e
ealw

=
=

3.76
23.76

in
in

Eccentricity of the normal force is SATISFACTORY

Footing bottom bearing capacity verification
Design bearing capacity of foundation soil
Partial factor on earth resistance

Max. stress at footing bottom

Bearing capacity of foundation soil

R

γRv

σ
Rd

=
=

=

=

5000.0
0.45

2133.3

2250.0

psf

psf

psf
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Bearing capacity of foundation soil is SATISFACTORY

Overall verification - bearing capacity of found. soil is SATISFACTORY
 

Dimensioning No. 1

Forces acting on construction

Name Fhor

[lbf/ft]

App.Pt.

Z [ft]

Fvert

[lbf/ft]

App.Pt.

X [ft]

Coeff.

overtur.

Coeff.

sliding

Coeff.

stress

Weight - wall

FF resistance

Weight - earth wedge

Weight - earth wedge

Active pressure

Water pressure

Uplift pressure

VEHICLE SURCHARGE

0.0

-6.0

0.0

0.0

1214.6

31.2

0.0

489.7

-3.91

-0.17

-2.59

-8.58

-3.14

-0.33

-9.00

-4.73

3959.8

0.0

322.5

293.5

1684.6

0.0

0.0

707.0

2.13

0.00

4.08

2.70

4.40

3.17

1.09

4.10

0.900

0.900

1.000

1.000

1.500

1.000

1.000

1.500

0.900

0.900

1.000

1.000

1.500

1.000

1.000

1.500

1.250

0.900

1.350

1.350

1.500

1.000

1.000

1.500

Verification of block No.1

Check for overturning stability
Resisting moment

Overturning moment

Mres

Movr

=

=

22627.4

9201.4

lbfft/ft

lbfft/ft

Joint for overturning stability is SATISFACTORY

Check for slip
Resisting horizontal force

Active horizontal force

Hres

Hact

=

=

4562.23

2582.28

lbf/ft

lbf/ft

Joint for verification is SATISFACTORY

Verification of bearing capacity of soil:
Maximum stress

Bearing capacity of footing material
σ
Rd

=

=

2236.4

2700.0

psf

psf

Footing bearing capacity is SATISFACTORY
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Name : Settings Stage : 1
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