


































































 

ATTACHMENT 1 
 



+
SITE VICINITY MAP

JOB BB0414 - PORTER RD.-HWY. 112/71B 
WIDENING & INTCHNG. IMPVTS. (F).

WASHINGTON COUNTY, ARKANSAS
Job No. 14-073 PLATE 1

Image taken from General Highway Map of Washington County, Arkansas prepared by AHTD,  12-13-11

SITE VICINITY

Not to Scale



 

ATTACHMENT 2 
 



Grubbs, Hoskyn,Barton, & Wyatt, Inc.
CONSULTING ENGINEERS PLATE

SUMMARY OF SUBSURFACE EXPLORATION
PROJECT:  BB0414 - Porter Rd.-Hwy. 112/71B Widening & Intchng. Impvts.
LOCATION:  Fayetteville, Washington County, Arkansas
GHBW JOB No.: 14-073

see Attachment 3
S1 Hwy 112 Sta 17+59 30 RT 65 bridge Bent 1
S2 Hwy 112 Sta 18+55 46 LT 50 bridge Bent 2

S3 Hwy 112 Sta 19+60 45 RT NA

bridge Bent 3 - not drilled due to 
limited access in concrete-lined 
median swale

S4 Hwy 112 Sta 20+15 50 LT 40 bridge Bent 4
S5 Hwy 112 Sta 21+40 37 RT 65 bridge Bent 5 / abutment wall
S6 Hwy 112 Sta 21+10 40 LT 60 bridge Bent 5 / abutment wall
W7 Hwy 112 Sta 20+25 120 LT 18.5 abutment Wall No. 1
W8 Hwy 112 Sta 21+59 110 RT 23.5 abutment Wall No. 1

see Submittal Attachment 4
S9 I-49 Sta 323+75 55 LT 60 SB bridge Bent 1A

S10 I-49 Sta 325+75 45 LT 50 SB bridge Bent 2A
S11 I-49 Sta 327+55 50 LT 60 SB bridge Bent 3A

S12 I-49 Sta 325+25 50 RT NA
NB bridge Bent 1B - not drilled due 
to limited access

S13 I-49 Sta 326+70 45 RT 50 NB bridge Bent 2B
S14 I-49 Sta 328+15 50 RT 60 NB bridge Bent 3B
W15 I-49 Sta 323+00 90 LT 20 MSE Wall No. 5 Sta 3+35, CL
W16 I-49 Sta 324+30 45 LT 20 MSE Wall No. 5 Sta 2+00, CL
W17 I-49 Sta 325+25 8 RT 20 MSE Wall No. 5 Sta 0+90, CL
W18 I-49 Sta 325+90 55 RT 20 MSE Wall No. 5 Sta 0+00, CL
W23 I-49 Sta 321+47 108 LT 20 MSE Wall No. 5 Sta 4+55, CL

Hwy 112 Ramp to I-49 NB see Submittal Attachment 5
RP19 Ramp Sta 312+00 0 CL 50 Elevated ramp, Bent 1
RP20 Ramp Sta 313+60 0 CL 50 Elevated ramp, Bent 2
RP21 Ramp Sta 315+90 0 CL 37 Elevated ramp, Bent 3
RP22 Ramp Sta 317+55 0 CL 40 Elevated ramp, Bent 4

Hwy 112 over I-49 / Wall No. 1
Depth, ft

I-49 over Hwy 71B / MSE Wall No. 5

Project Facet
Boring / Test 

Pit No. Sta Offset, ft



Grubbs, Hoskyn,Barton, & Wyatt, Inc.
CONSULTING ENGINEERS PLATE

SUMMARY OF SUBSURFACE EXPLORATION
PROJECT:  BB0414 - Porter Rd.-Hwy. 112/71B Widening & Intchng. Impvts.
LOCATION:  Fayetteville, Washington County, Arkansas
GHBW JOB No.: 14-073

Depth, ft Project Facet
Boring / Test 

Pit No. Sta Offset, ft

MSE Wall No. 4 see Submittal Attachment 6
W24 Wall No. 4 Sta 0+00 0 CL 20 MSE Wall No. 4
W25 Wall No. 4 Sta 0+80 0 CL 20 MSE Wall No. 4
W26 Wall No. 4 Sta 1+60 0 CL 20 MSE Wall No. 4

I-49 over Van Asche / MSE Wall Nos. 7 and 8 see Submittal Attachment 7
S27 I-49 Sta 364+47 0 CL 70 bridge Bent 1
S28 I-49 Sta 366+30 0 CL 60 bridge Bent 2
W29 I-49 Sta 365+30 112 LT 20 south abutment, Wall No.7
W31 I-49 Sta 363+90 100 RT 20 south abutment, Wall No. 7
W32 I-49 Sta 365+05 116 RT 20 north abutment, Wall No. 8

Retaining Wall No. 2 see Submittal Attachment 8
W33 Collector-Distributor Sta 306+24 16 LT 30 Ret Wall No. 2 Sta 0+00, 9 ft LT
W34 Collector-Distributor Sta 304+83 2 RT 25 Ret Wall No. 2 Sta 1+40, 26 ft LT
W35 Collector-Distributor Sta 303+42 7 RT 30 Ret Wall No. 2 Sta 2+79, 30 ft LT
W36 Collector-Distributor Sta 302+02 11 RT 30 Ret Wall No. 2 Sta 4+22, 30 ft LT
W37 Collector-Distributor Sta 300+63 17 RT 30 Ret Wall No. 2 Sta 5+60, 39 ft LT
W38 Collector-Distributor Sta 299+24 22 RT 30 Ret Wall No. 2 Sta 7+00, 35 ft LT
W39 Collector-Distributor Sta 297+86 40 RT 30 Ret Wall No. 2 Sta 8+38, 56 ft LT
W40 Collector-Distributor Sta 296+50 49 RT 31 Ret Wall No. 2 Sta 9+74, 64 ft LT
W41 Collector-Distributor Sta 295+14 44 RT 30 Ret Wall No. 2 Sta 11+15, 59 ft LT

Retaining Wall No. 6 see Submittal Attachment 9
W50 I-49 Sta 354+45 0 CL 20 Wall No. 6 Sta 0+00, CL
W51 I-49 Sta 353+29 0 CL 20 Wall No. 6 Sta 1+16, CL
W52 I-49 Sta 351+72 0 CL 12 Wall No. 6 Sta 2+73, CL
W53 I-49 Sta 350+35 0 CL 12 Wall No. 6 Sta 4+18, CL
W54 I-49 Sta 349+04 0 CL 12 Wall No. 6 Sta 5+43, CL
W55 I-49 Sta 347+85 0 CL 13.5 Wall No. 6 Sta 6+88, CL

Retaining Wall No. 9 see Submittal Attachment 10
TP-1 I-49 Sta 378+25 120 LT 10 Wall No. 9 Sta 8+05, 20 ft LT

TP-1B I-49 Sta 378+25 79 LT 2.5 Wall No. 9 Sta 8+05, 22 ft RT
TP-2 I-49 Sta 376+29 117 LT 11 Wall No. 9 Sta 6+05, 15 ft LT
TP-3 I-49 Sta 374+36 119 LT 11.5 Wall No. 9 Sta 4+05, 18 ft LT
TP-4 I-49 Sta 372+38 113 LT 8 Wall No. 9 Sta 2+05, 10 ft LT

TP-4B I-49 Sta 372+34 77 LT 2.5 Wall No. 9 Sta 2+01, 25 ft RT
TP-5 I-49 Sta 370+58 104 LT 3 Wall No. 9 Sta 0+25, CL
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+
SITE VICINITY MAP

HIGHWAY 112 OVER INTERSTATE 49
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 10 250250 500 ft

Interchange layout plan provided by Garver, LLC



+
PLAN OF BORINGS

HIGHWAY 112 OVER INTERSTATE 49
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 2A0 2525 50 ft

Bridge layout plan provided by Garver, LLC Note: Boring S3 not drilled due to limited access.



+
PLAN OF BORINGS

HIGHWAY 112 OVER INTERSTATE 49
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 2B0 2525 50 ft

Bridge layout plan provided by Garver, LLC
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6 inches: Asphalt Concrete
12 inches: Crushed Stone Base
Stiff reddish brown cherty clay
w/chert cobbles (fill)

- very stiff below 13 ft

Moderately hard tan and light gray
chert w/interbedded clay seams
and layers

Hard light gray limestone
w/numerous chert nodules and
inclusions
- 30% water loss at 46 ft

SURF. EL:  1253±

14-073

LOCATION:    Approx Hwy 112 Sta 17+59, 30 ft Rt

BB0414: Hwy 112 over I-49
Fayetteville, Arkansas
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DATE:  11/25/2014IN BORING:  Dry to 10 ft
DEPTH TO WATER

DATE:  11-25-14
COMPLETION DEPTH:  65.0 ft
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TYPE:   Auger to 10 ft /Wash

L O G  O F  B O R I N G  N O.  S1

PLATE 3
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Stiff reddish brown silty clay
w/trace chert fragments and
occasional clay pockets

Moderately hard light gray chert
w/interbedded clay seams and
layers
- auger refusal at 8 ft

Hard light gray limestone w/chert
nodules and inclusions
- 50% water loss at 15 ft

SURF. EL:  1224±

14-073

LOCATION:    Approx Hwy 112 Sta 18+55, 46 ft Lt

BB0414: Hwy 112 over I-49
Fayetteville, Arkansas

LG
B

N
E

W
  1

4-
07

3_
H

W
Y

 1
12

 O
V

E
R

 I-
4

9.
G

P
J 

 1
2-

1
7-

1
5

DATE:  9/25/2014IN BORING:  Dry to 8 ft
DEPTH TO WATER

DATE:  9-25-14
COMPLETION DEPTH:  50.0 ft
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TYPE:   Auger to 8 ft /Wash

L O G  O F  B O R I N G  N O.  S2

PLATE 4
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Medium dense gray crushed
limestone and shale fragments
w/some fines (fill)
Very stiff reddish brown cherty
clay w/fine to coarse chert
fragments and cobbles

- auger refusal at 10 ft

Moderately hard tan and light
gray chert w/interbedded clay
seams and layers

Moderately hard to hard light
gray limestone w/numerous
chert nodules and inclusions

qu = 8810 psi, TUW = 168 pcf 43
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SURF. EL:  1224±

PLATE 5

TYPE:   Auger to 10 ft /Wash

BB0414: Hwy 112 over I-49
L O G  O F  B O R I N G  N O.  S4

14-073
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DATE:  11/24/2014IN BORING:  Dry to 10 ft
DEPTH TO WATER

DATE:  11-24-14
COMPLETION DEPTH:  40.0 ft

Approx Hwy 112 Sta 20+15, 50 ft LtLOCATION:

Fayetteville, Arkansas
Consulting Engineers
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Crushed Stone Base and shale
fragments (fill)
Very stiff reddish brown cherty clay
w/chert cobbles (fill)

- auger refusal at 10 ft

Very stiff gray silty clay

Very stiff tan and light gray fine to
coarse sandy clay w/chert nodules

Hard light gray limestone
w/numerous chert nodules and
inclusions
- 20% water loss at 50 ft

SURF. EL:  1244±

14-073

LOCATION:    Approx Hwy 112 Sta 21+40, 37 ft Rt

BB0414: Hwy 112 over I-49
Fayetteville, Arkansas
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DATE:  11/19/2014IN BORING:  35 ft
DEPTH TO WATER

DATE:  11-19-14
COMPLETION DEPTH:  65.0 ft
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PLATE 6
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Crushed Stone Base (fill)
Stiff to very stiff reddish brown
cherty clay w/chert cobbles (fill)

- with more chert below 23 ft

Stiff gray and brown clay w/some
chert fragments

Hard light gray limestone
w/numerous chert nodules and
inclusions

SURF. EL:  1246±

14-073

LOCATION:    Approx Hwy 112 Sta 21+10, 40 ft Lt

BB0414: Hwy 112 over I-49
Fayetteville, Arkansas
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DATE:  12/2/2014IN BORING:  Dry to 25 ft
DEPTH TO WATER

DATE:  12-2-14
COMPLETION DEPTH:  60.0 ft
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TYPE:   Auger to 20 ft /Wash
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PLATE 7
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Very stiff reddish brown cherty clay
(fill)

- firm to stiff below 4 ft

Firm gray and light brown clay

- firm to stiff at 8 to 11 ft

- stiff, light brown and gray below
11 ft

Stiff brown, gray and reddish
brown cherty clay w/chert nodules

Hard gray limestone w/chert
inclusions
- auger refusal at 18.5 ft

SURF. EL:  1222±

14-073

LOCATION:    Approx Hwy 112 Sta 20+25, 120 ft Lt

BB0414: Hwy 112 over I-49
Fayetteville, Arkansas
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DATE:  11/18/2014IN BORING:  6 ft
DEPTH TO WATER

DATE:  11-18-14
COMPLETION DEPTH:  18.5 ft
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PLATE 8
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Firm to stiff brown and reddish
brown silty clay w/some chert
fragments (fill)

- stiff below 2 ft

Stiff gray silty clay, slightly sandy
w/occasional clay seams and
layers

- firm to stiff at 6 to 8 ft

- firm below 8 ft

Stiff tan and gray silty clay, slightly
sandy w/chert nodules

- very stiff below 18 ft

Hard gray limestone w/chert
inclusions
- auger refusal at 23.5 ft

SURF. EL:  1220±

14-073

LOCATION:    Approx Hwy 112 Sta 21+59, 110 ft Rt

BB0414: Hwy 112 over I-49
Fayetteville, Arkansas
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DATE:  11/18/2014IN BORING:  10 ft
DEPTH TO WATER

DATE:  11-18-14
COMPLETION DEPTH:  23.5 ft
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TYPE:   Auger
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PLATE 9
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PICTURE OF CORING SAMPLES
Porter Rd.-Hwy. 112/71B Widening & Intchng. Impvts.

AHTD Job No. BB0414– Fayetteville, Arkansas
Boring S4, 21 - 26 ft

Job No. 14-073

PORTER RD.-HWY. 112/71B WIDENING & 
INTCHNG. IMPVTS. – AHTD BB0414

14-073
S4 @ 21 - 26 ft

Plate 10



+
Generalized Subsurface Profile
Highway 112 over Interstate 49

Porter Rd.–Hwy. 112/71B Widening &Interchng. Impvts. (F)
Washington County, Arkansas

Job No. 14-073 PLATE 11

Notes: 1. Subsurface conditions have been inferred between discrete boring locations. Actual conditions may vary.
2. Ground surface elevation at boring locations are approximate.

Stiff to very stiff 
CHERTY CLAY (fill) 

Mod hard CHERT w/ 
interbedded clay seams & 
layers 

Stiff to very stiff CHERTY 
CLAY w/ chert frags

Stiff to very stiff 
SILTY 
CLAY/SANDY 
CLAY with chert
nodules and frags

Mod hard to hard LIMESTONE with 
chert nodules and inclusions 

Stiff to very stiff 
CHERTY CLAY 
(fill) 

Approximate Hwy. 112 
pavement elevation

Approximate I-49 
pavement elevation

S1

S6

S4S2

S5

South North

0 20’20’ 40’

Horizontal Scale

0 10’10’ 20’

Vertical Scale



+
Generalized Subsurface Profile

Retaining Wall No. 1
Porter Rd.–Hwy. 112/71B Widening &Interchng. Impvts. (F)

Washington County, Arkansas
Job No. 14-073 PLATE 12

Notes: 1. Subsurface conditions have been inferred between discrete boring locations. Actual conditions may vary.
2. Ground surface elevation at boring locations are approximate.

Stiff brown, gray 
and reddish 
brown CHERTY 
CLAY

West East

0 15’15’ 30’

Horizontal Scale

0 10’10’ 20’

Vertical Scale

?

?

?

?
? ?

Stiff to very stiff SILTY 
CLAY/SANDY CLAY 
with chert nodules and 
frags

Mod hard to hard LIMESTONE with 
chert nodules and inclusions 

Stiff to very stiff 
CHERTY CLAY (fill) 

Approximate existing surface grade

W7 W8

S6 S5
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+
SITE VICINITY MAP

INTERSTATE 49 OVER HIGHWAY 71B
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 10 250250 500 ft

Interchange layout plan provided by Garver, LLC



+
PLAN OF BORINGS

INTERSTATE 49 OVER HIGHWAY 71 BUSINESS
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 2A0 2525 50 ft

Bridge layout plan provided by Garver, LLC



+
PLAN OF BORINGS

INTERSTATE 49 OVER HIGHWAY 71 BUSINESS
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 2B0 2525 50 ft

Bridge layout plan provided by Garver, LLC Note: Boring S12 not drilled due to limited access.



+
PLAN OF BORINGS

MSE WALL NO. 5
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 2C0 2525 50 ft

MSE wall layout plan provided by Garver, LLC



88102

9

50/3"

25/0"

25/0"

25/0"

25/0"

25/0"

25/0"

25/0"

25/0"

Firm dark gray silty clay w/some
organics
Firm reddish tan and gray silty clay
w/occasional silt pockets
- stiff below 2 ft

Stiff reddish tan and gray clay,
slightly sandy w/occasional silt
pockets and ferrous stains and
nodules
- very stiff below 13 ft

Moderately hard dark gray shale,
carbonaceous

- moderately hard to hard below 23
ft

- core run attempted at 35 ft, barrel
blocking off, no recovery

SURF. EL:  1227±

14-073

LOCATION:    Approx I-49 Sta 323+75, 55 ft Lt

BB0414: I-49 over Hwy 71B
Fayetteville, Arkansas
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DATE:  9/24/2014IN BORING:  15 ft
DEPTH TO WATER

DATE:  9-24-14
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25/0"

25/0"

25/0"

Stiff brown silty clay w/some shale
fragments and crushed stone (fill)
- very stiff below 2 ft

Stiff gray silty clay w/occasional silt
pockets
Stiff to very stiff tan and gray silty
clay w/ferrous nodules and stains
and occasional silt pockets

Low hardness brown and dark gray
weathered clayey shale,
carbonaceous

- moderately hard below 23 ft

Moderately hard to hard dark gray
shale

- with medium close sandstone
partings and seams below 35 ft

SURF. EL:  1223±

14-073

LOCATION:    Approx I-49 Sta 325+75, 45 ft Lt

BB0414: I-49 over Hwy 71B
Fayetteville, Arkansas
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DATE:  8/26/2014IN BORING:  8 ft
DEPTH TO WATER

DATE:  8-26-14
COMPLETION DEPTH:  50.0 ft
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TYPE:   Auger to 10 ft /Wash

L O G  O F  B O R I N G  N O.  S10

PLATE 4
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Stiff brownish gray clayey silt,
dry
Stiff tan and gray clay
w/occasional silt partings,
ferrous stains and nodules
- very stiff at 4 to 8 ft

- stiff at 8 to 13 ft

- very stiff with trace chert
fragments below 13 ft

Moderately hard brown and
dark gray weathered clayey
shale, carbonaceous

Moderately hard to hard dark
gray shale, carbonaceous
w/very close interbedded
limestone and siltstone seams
- with occasional pyrite
inclusions from 26 - 28 ft
- calcareous sandstone layer
at 26.1 - 26.5 ft, 27.4 - 27.7 ft,
28.3 - 28.7 ft, 29 - 29.3 ft
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SURF. EL:  1220±

PLATE 5

TYPE:   Auger to 15 ft /Wash

BB0414: I-49 over Hwy 71B
L O G  O F  B O R I N G  N O.  S11

14-073
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DATE:  8/27/2014IN BORING:  11 ft
DEPTH TO WATER

DATE:  8-27-14
COMPLETION DEPTH:  60.0 ft

Approx I-49 Sta 327+55, 50 ft LtLOCATION:

Fayetteville, Arkansas
Consulting Engineers
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Very stiff brown fine sandy
clay w/trace organics and
trace fine gravel (fill)

Stiff tan and gray silty clay
w/occasional silt pockets

- with ferrous nodules and
stains and trace fine gravel
below 8 ft

Low hardness brown and dark
gray weathered clayey shale,
carbonaceous
- moderately hard below 18 ft

Moderately hard to hard dark
gray siltstone w/interbedded
shale seams and limestone
inclusions
- limestone layer at 30 - 30.7 ft

- calcareous sandstone layer
from 34.1 - 34.5 ft
- occasional pyrite inclusions
below 35 ft
- limestone layer at 37 - 37.2 ft
- with mudstone partings at
39.6 ft
Moderately hard to hard dark
gray shale w/medium close
sandstone partings and seams

qu = 4860 psi, TUW = 171 pcf

qu = 2140 psi, TUW = 147 pcf

qu = 2470 psi, TUW = 141 pcf

qu = 2710 psi, TUW = 148 pcf
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SURF. EL:  1224±

PLATE 6

TYPE:   Auger to 10 ft /Wash

BB0414: I-49 over Hwy 71B
L O G  O F  B O R I N G  N O.  S13

14-073
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DATE:  8/26/2014IN BORING:  4 ft
DEPTH TO WATER

DATE:  8-26-14
COMPLETION DEPTH:  50.0 ft

Approx I-49 Sta 326+70, 45 ft RtLOCATION:

Fayetteville, Arkansas
Consulting Engineers
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Very stiff gray and reddish tan silty
clay w/chert fragments (fill)
- stiff, slightly sandy with less chert
below 2 ft
Stiff tan and gray silty clay
w/ferrous stains and nodules and
occasional silt partings

- with trace chert fragments below
13 ft

Low hardness to moderately hard
reddish tan and dark gray
weathered clayey shale,
carbonaceous
Moderately hard dark gray with
some tan slightly weathered shale
w/medium close sandstone
partings, seams and layers

Moderately hard to hard dark gray
shale w/medium close sandstone
partings and seams

SURF. EL:  1220±

14-073

LOCATION:    Approx I-49 Sta 328+15, 50 ft Rt

BB0414: I-49 over Hwy 71B
Fayetteville, Arkansas
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DATE:  8/28/2014IN BORING:  8 ft
DEPTH TO WATER

DATE:  8-28-14
COMPLETION DEPTH:  60.0 ft
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TYPE:   Auger to 10 ft /Wash

L O G  O F  B O R I N G  N O.  S14

PLATE 7
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50/3"

Stiff brown silty clay w/occasional
silt pockets and trace organics (fill)

- firm to stiff below 2 ft

Firm to stiff tan and gray silty clay
w/ferrous stains and nodules and
occasional silt pockets

- stiff below 6 ft

- less silty below 8 ft

Low hardness dark gray and brown
weathered clayey shale,
carbonaceous

Moderately hard reddish tan and
dark gray weathered shale,
carbonaceous

SURF. EL:  1222±

14-073

LOCATION:    Approx I-49 Sta 323+00, 90 ft Lt

BB0414: Wall #5
Fayetteville, Arkansas
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DATE:  8/29/2014IN BORING:  16 ft
DEPTH TO WATER

DATE:  8-29-14
COMPLETION DEPTH:  20.0 ft
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TYPE:   Auger
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PLATE 8

Consulting Engineers
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50/8"

Stiff brown silty clay w/chert
fragments (fill)

Very stiff tan and gray silty clay
w/ferrous stains and nodules

- firm to stiff from 4 to 6 ft

- firm below 6 ft

- less silty below 8 ft

Low hardness dark gray and brown
weathered clayey shale

Moderately hard reddish tan and
dark gray weathered shale,
carbonaceous

SURF. EL:  1222±

14-073

LOCATION:    Approx I-49 Sta 324+30, 45 ft Lt

BB0414: Wall #5
Fayetteville, Arkansas
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DATE:  8/28/2014IN BORING:  15 ft
DEPTH TO WATER

DATE:  8-28-14
COMPLETION DEPTH:  20.0 ft

- 
N

o.
 2

00
 %

TYPE:   Auger

L O G  O F  B O R I N G  N O.  W16

PLATE 9

Consulting Engineers
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50/3"

Stiff brown silty clay w/trace chert
fragments (fill)

Stiff tan and gray silty clay
w/ferrous stains and nodules

- with occasional silt partings below
6 ft

- slightly silty below 8 ft

- water at 13 ft
Low hardness brown and dark gray
weathered clayey shale,
carbonaceous
Moderately hard tan and dark gray
weathered shale, carbonaceous

SURF. EL:  1222±

14-073

LOCATION:    Approx I-49 Sta 325+25, 8 ft Rt

BB0414: Wall #5
Fayetteville, Arkansas
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DATE:  8/28/2014IN BORING:  13 ft
DEPTH TO WATER

DATE:  8-28-14
COMPLETION DEPTH:  20.0 ft
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TYPE:   Auger

L O G  O F  B O R I N G  N O.  W17

PLATE 10

Consulting Engineers

D
E

P
T

H
, F

T

S
Y

M
B

O
L

S
A

M
P

LE
S

DESCRIPTION OF MATERIAL

B
LO

W
S

 P
E

R
 F

T

U
N

IT
 D

R
Y

 W
T

LB
/C

U
 F

T

COHESION, TON/SQ FT

0.2 0.4 0.6 0.8 1.0 1.2 1.4

PLASTIC
LIMIT

WATER
CONTENT

LIQUID
LIMIT

10 20 30 40 50 60 70

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

5

10

15

20

25

10

20



81

93

18

13

11

11

24

50/9"

50/2"

Stiff brownish gray clayey silt w/a
little chert fragments (fill)

Stiff tan and gray silty clay
w/ferrous stains and nodules and
occasional silt pockets

- slightly silty below 4 ft

- stiff to very stiff below 8 ft

- water at 12 ft

Moderately hard reddish tan and
dark gray weathered shale,
carbonaceous

SURF. EL:  1222±

14-073

LOCATION:    Approx I-49 Sta 325+90, 55 ft Rt

BB0414: Wall #5
Fayetteville, Arkansas
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DATE:  8/28/2014IN BORING:  12 ft
DEPTH TO WATER

DATE:  8-28-14
COMPLETION DEPTH:  20.0 ft
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TYPE:   Auger
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PLATE 11
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50/3"

Stiff brown silty clay w/trace chert
fragments (fill)

Firm tan and gray silty clay
w/ferrous stains and nodules and
occasional silt pockets

- firm to stiff at 6 to 8 ft

-stiff, less silty below 8 ft

- with trace chert fragments below
10 ft

Low hardness brown and gray
weathered clayey shale

Moderately hard tan and dark gray
weathered shale, carbonaceous

SURF. EL:  1222±

14-073

LOCATION:    Approx I-49 Sta 321+47, 108 ft Lt

BB0414: Wall #5
Fayetteville, Arkansas
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DATE:  8/29/2014IN BORING:  15 ft
DEPTH TO WATER

DATE:  8-29-14
COMPLETION DEPTH:  20.0 ft
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TYPE:   Auger

L O G  O F  B O R I N G  N O.  W23

PLATE 12

Consulting Engineers

D
E

P
T

H
, F

T

S
Y

M
B

O
L

S
A

M
P

LE
S

DESCRIPTION OF MATERIAL

B
LO

W
S

 P
E

R
 F

T

U
N

IT
 D

R
Y

 W
T

LB
/C

U
 F

T

COHESION, TON/SQ FT

0.2 0.4 0.6 0.8 1.0 1.2 1.4

PLASTIC
LIMIT

WATER
CONTENT

LIQUID
LIMIT

10 20 30 40 50 60 70

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

5

10

15

20

25

10

20



PICTURE OF CORING SAMPLES
Porter Rd.-Hwy. 112/71B Widening & Intchng. Impvts.

AHTD Job No. BB0414– Fayetteville, Arkansas
Boring S11, 25 – 35 ft

Job No. 14-073

PORTER RD.-HWY. 112/71B WIDENING & 
INTCHNG. IMPVTS. – AHTD BB0414

14-073
S11 @ 25 - 35 ft

Plate 13



PICTURE OF CORING SAMPLES
Porter Rd.-Hwy. 112/71B Widening & Intchng. Impvts.

AHTD Job No. BB0414– Fayetteville, Arkansas
Boring S13, 21 - 26 ft

Job No. 14-073

PORTER RD.-HWY. 112/71B WIDENING & 
INTCHNG. IMPVTS. – AHTD BB0414

14-073
S13 @ 30 – 35 and 35 – 40 ft

Plate 14



+
Generalized Subsurface Profile

Interstate 49 Southbound over Highway 71B – Bridge A
AHTD BB0414 – Porter Rd.-Hwy. 112/71B Widening & 
Interchg. Impvts. (F) – Washington County, Arkansas

Job No. 14-073 PLATE 15

0 20’20’ 40’

Horizontal Scale

0 10’10’ 20’

Vertical Scale

Sta 327+25Sta 324+75Sta 323+75

Notes: 1. Subsurface conditions have been inferred between discrete boring locations. Actual conditions may vary.
2. Ground surface elevation at boring locations are approximate.

S10
S11

S9 Approximate Existing Grade

?

Sta 325+75 Sta 326+75

Proposed 2H:1V 
End Slope

Proposed 2H:1V 
End Slope

Proposed 
Bridge Deck

Firm to very stiff reddish tan, tan and gray silty
CLAY and CLAY  with occasional silt pockets 
and ferrous stains and nodules

Moderately hard to hard dark gray 
SHALE with limestone, siltstone and 
sandstone seams and layers

Proposed MSE 
Wall No. 5

W16
?

? ?

?

Stiff  to very stiff brown silty CLAY with shale 
and chert fragments and crushed stone (FILL)

Low hardness brown and dark gray weathered 
clayey SHALE, carbonaceous



+
Generalized Subsurface Profile

Interstate 49 Northbound over Highway 71B – Bridge B
AHTD BB0414 – Porter Rd.-Hwy. 112/71B Widening & 
Interchg. Impvts. (F) – Washington County, Arkansas

Job No. 14-073 PLATE 16

0 20’20’ 40’

Horizontal Scale

0 10’10’ 20’

Vertical Scale

Sta 325+80Sta 324+80

Notes: 1. Subsurface conditions have been inferred between discrete boring locations. Actual conditions may vary.
2. Ground surface elevation at boring locations are approximate.

W18
S13

S14W17

Approximate Existing Grade

?

Sta 326+80 Sta 327+80

Proposed 
Bridge Deck

Proposed 2H:1V 
End Slope

Proposed 2H:1V 
End Slope

Proposed MSE 
Wall No. 5

?

??

? ?
? ?

? ?
? ?

Firm to very stiff reddish tan, tan and gray silty
CLAY and CLAY with occasional silt pockets 
and ferrous stains and nodules

Moderately hard to hard dark gray 
SHALE with limestone, siltstone, 
sandstone and mudstone seams and layers

Stiff  to very stiff brown gray and reddish tan 
silty CLAY, fine sandy CLAY and clayey SILT 
with chert fragments and fine gravel (FILL)

Low hardness to moderately hard brown and dark 
gray weathered clayey SHALE, carbonaceous



+
Generalized Subsurface Profile

MSE Wall No. 5
AHTD BB0414 – Porter Rd.-Hwy. 112/71B Widening & 
Interchg. Impvts. (F) – Washington County, Arkansas

Job No. 14-073 PLATE 17

0 25’25’ 50’

Horizontal Scale

0 5’5’ 10’

Vertical Scale
Notes: 1. Subsurface conditions have been inferred between discrete boring locations. Actual conditions may vary.

2. Ground surface elevation at boring locations are approximate.

Approximate Existing Grade

?

?
?

?
?

Firm to stiff  brown and brownish 
gray SILTY CLAY and CLAYEY 
SILT with silt pockets and chert
fragments (FILL)

Firm to very stiff tan and gray 
SILTY CLAY with ferrous stains 
and nodules and silt pockets

Low hardness gray, dark 
gray, and brown 
WEATHERED CLAYEY 
SHALE, carbonaceous

Moderately hard dark gray, reddish tan, and 
tan WEATHERED SHALE, carbonaceous

W18 W17 W16 W15 W23



 

ATTACHMENT 5 
 



+
SITE VICINITY MAP

HIGHWAY 112  RAMP TO INTERSTATE 49 NORTHBOUND
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 10 250250 500 ft

Interchange layout plan provided by Garver, LLC



+
PLAN OF BORINGS

HIGHWAY 112 RAMP TO INTERSTATE 49 NORTHBOUND
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 20 4040 80 ft

Bridge layout plan provided by Garver, LLC



Stiff brown clayey silt

Very stiff reddish brown and
brown silty clay w/chert
fragments and ferrous nodules
Very stiff to hard reddish
brown cherty clay w/chert
seams, layers and inclusions
- water at 8 ft

- auger refusal at 12.5 ft
Hard light gray and gray
limestone w/chert nodules and
inclusions, slightly stylolitic

NOTE:  Drilled with rock bit
below core run. No loss of
circulation, no voids.

qu = 12,450 psi, TUW = 166 pcf

qu = 11,470 psi, TUW = 166 pcf
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SURF. EL:  1233±

PLATE 3

TYPE:   Auger to 3.5 ft /Wash

BB0414: Hwy 112 Ramp to I-49NB
L O G  O F  B O R I N G  N O.  RP19

14-073
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DATE:  9/18/2014IN BORING:  8 ft
DEPTH TO WATER

DATE:  9-18-14
COMPLETION DEPTH:  50.0 ft

App. Hwy 112 Ramp to I-49NB Sta 312+00, CLLOCATION:

Fayetteville, Arkansas
Consulting Engineers
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Stiff dark brown clayey silt

Stiff reddish tan and tan silty
clay w/chert fragments
Very stiff tan and reddish
brown cherty clay

- water at 8 ft
- firm below 8 ft
- auger refusal at 10.5 ft
Hard light gray and gray
limestone w/chert nodules and
inclusions and calcareous
seams, slightly stylolitic
- calcite inclusions at 15.2 ft
- near-vertical healed fracture
at 16 ft

NOTE:  Drilled with rock bit
below core run. No loss of
circulation, no voids.

qu = 13,360 psi, TUW = 156 pcf

qu = 10,770 psi, TUW = 167 pcf
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SURF. EL:  1233±

PLATE 4

TYPE:   Auger to 10.5 ft /Wash

BB0414: Hwy 112 Ramp to I-49NB
L O G  O F  B O R I N G  N O.  RP20

14-073
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DATE:  9/17/2014IN BORING:  8 ft
DEPTH TO WATER

DATE:  9-17-14
COMPLETION DEPTH:  50.0 ft

App. Hwy 112 Ramp to I-49NB Sta 313+60, CLLOCATION:

Fayetteville, Arkansas
Consulting Engineers
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81

Stiff dark brown clayey silt
Stiff tan silty clay w/ferrous
nodules and some fine to
coarse chert fragments

- low hardness highly
weathered chert layer at 7.5 ft
Very stiff to hard reddish
brown cherty clay w/chert
seams
- water at 10 ft
- chert seam at 11 ft
- auger refusal at 12.5 ft
Hard light gray and gray
slightly weathered limestone
w/chert inclusions, slightly
stylolitic

NOTE:  Drilled with rock bit
below core run. No loss of
circulation, no voids.

qu = 7650 psi, TUW = 157 pcf

qu = 12,800 psi, TUW = 155 pcf

qu = 4330 psi, TUW = 149 pcf
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SURF. EL:  1233±

PLATE 5

TYPE:   Auger to 12.5 ft /Wash

BB0414: Hwy 112 Ramp to I-49NB
L O G  O F  B O R I N G  N O.  RP21

14-073
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DATE:  9/16/2014IN BORING:  10 ft
DEPTH TO WATER

DATE:  9-16-14
COMPLETION DEPTH:  37.0 ft

App. Hwy 112 Ramp to I-49NB Sta 315+90, CLLOCATION:

Fayetteville, Arkansas
Consulting Engineers
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50/9"
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50/8"

25/0"

28
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25/0"

25/0"

25/0"

6 inches: Crushed Stone Base
Very stiff reddish brown silty clay
w/numerous chert fragments (fill)

Very stiff reddish brown cherty clay
w/chert seams

Very stiff reddish tan and gray clay
w/occasional silt pockets and
ferrous nodules and stains

Moderately hard to hard light gray
slightly weathered limestone
w/occasional silty clay seams
Hard light gray and gray limestone
w/chert nodules and inclusions

NOTE:  Drilled with rock bit. No
loss of circulation, no voids.

SURF. EL:  1242±

14-073

LOCATION:    App. Hwy 112 Ramp to I-49NB Sta 317+55, CL

BB0414: Hwy 112 Ramp to I-49NB
Fayetteville, Arkansas
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DATE:  9/23/2014IN BORING:  21 ft
DEPTH TO WATER

DATE:  9-23-14
COMPLETION DEPTH:  40.0 ft
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TYPE:   Auger to 28 ft /Wash

L O G  O F  B O R I N G  N O.  RP22

PLATE 6
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PICTURE OF CORING SAMPLES
Porter Rd.-Hwy. 112/71B Widening & Intchng. Impvts.

AHTD Job No. BB0414– Fayetteville, Arkansas
Boring RP19, 15 - 25 ft

Job No. 14-073

PORTER RD.-HWY. 112/71B WIDENING & 
INTCHNG. IMPVTS. – AHTD BB0414

14-073
RP19 @ 15 - 25 ft

Plate 7



PICTURE OF CORING SAMPLES
Porter Rd.-Hwy. 112/71B Widening & Intchng. Impvts.

AHTD Job No. BB0414– Fayetteville, Arkansas
Boring RP20, 12 - 22 ft

Job No. 14-073

PORTER RD.-HWY. 112/71B WIDENING & 
INTCHNG. IMPVTS. – AHTD BB0414

14-073
RP20 @ 12 - 22 ft

Plate 8



PICTURE OF CORING SAMPLES
Porter Rd.-Hwy. 112/71B Widening & Intchng. Impvts.

AHTD Job No. BB0414– Fayetteville, Arkansas
Boring RP21, 14- 24 FT

Job No. 14-073

PORTER RD.-HWY. 112/71B WIDENING & 
INTCHNG. IMPVTS. – AHTD BB0414

14-073
RP21 @ 14 - 24 ft

Plate 9



+
Generalized Subsurface Profile

Highway 112 Ramp to Northbound Interstate 49
AHTD BB0414 – Porter Rd.-Hwy. 112/71B Widening & 
Interchg. Impvts. (F) – Washington County, Arkansas

Job No. 14-073 PLATE 10

0 25’25’ 50’

Horizontal Scale

0 5’5’ 10’

Vertical Scale

Sta 317+00Sta 314+00Sta 313+00Sta 312+00

Notes: 1. Subsurface conditions have been inferred between discrete boring locations. Actual conditions may vary.
2. Ground surface elevation at boring locations are approximate.

RP20 RP21

RP22

RP19

Approximate Existing Grade

Sta 315+00 Sta 316+00

Proposed 3H:1V 
End Slope

Proposed 3H:1V 
End Slope

Proposed 
Bridge Deck

Stiff dark brown 
clayey SILT Very stiff to hard reddish brown , tan 

and dark brown, cherty CLAY

Moderately hard to hard light 
gray and gray LIMESTONE with 
chert nodules 

Very stiff tan and 
gray CLAY

Very stiff reddish 
brown silty
CLAY with chert
frags (FILL)
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+
SITE VICINITY MAP

MSE WALL NO. 4
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 10 250250 500 ft

Interchange layout plan provided by Garver, LLC

MSE Wall No. 4



+
PLAN OF BORINGS

MSE WALL NO. 4
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 20 2525 50 ft

MSE wall layout plan provided by Garver, LLC
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31

50/4"

50/5"

25/0"

25/0"

25/0"

Firm to stiff dark brown clayey silt,
moist

Very stiff tan and brown silty clay
w/chert fragments and ferrous
nodules and stains

Hard reddish brown and tan cherty
clay w/some chert cobbles

- more cherty below 7 ft

- water at 8 ft

- auger refusal at 12.5 ft
Moderately hard to hard light gray
cherty limestone

SURF. EL:  1231±

14-073

LOCATION:    Approx Wall #4 Sta 0+00, CL

BB0414: Wall #4
Fayetteville, Arkansas
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DATE:  9/19/2014IN BORING:  8 ft
DEPTH TO WATER

DATE:  9-19-14
COMPLETION DEPTH:  20.0 ft
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TYPE:   Auger to 12.5 ft /Wash

L O G  O F  B O R I N G  N O.  W24

PLATE 3
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50/6"

25/0"

25/0"

Firm dark brown clayey silt, sandy
w/occasional rootlets

Stiff tan and brown silty clay
w/ferrous nodules and stains

Very stiff to hard reddish brown
and tan cherty clay

- hard with more chert below 8.5 ft

- water at 11 ft

- auger refusal at 13.5 ft
Moderately hard to hard light gray
and gray weathered limestone
w/chert nodules and inclusions

SURF. EL:  1231±

14-073

LOCATION:    Approx Wall #4 Sta 0+80, CL

BB0414: Wall #4
Fayetteville, Arkansas
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DATE:  9/19/2014IN BORING:  11 ft
DEPTH TO WATER

DATE:  9-19-14
COMPLETION DEPTH:  20.0 ft
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TYPE:   Auger to 13.5 ft /Wash

L O G  O F  B O R I N G  N O.  W25

PLATE 4
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50/5"

4
25/0"

25/0"

Firm to stiff dark brown clayey silt

Firm to stiff tan and brown silty clay
w/chert fragments and ferrous
nodules and stains

- stiff below 4 ft

Very stiff to hard reddish brown
and tan cherty clay

- with more chert below 8 ft

- water at 11 ft

- friable highly weathered chert
layer at 13.5 ft
- auger refusal at 14 ft
Moderately hard to hard light gray
and gray weathered limestone
w/chert nodules and inclusions

SURF. EL:  1231±

14-073

LOCATION:    Approx Wall #4 Sta 1+60, CL

BB0414: Wall #4
Fayetteville, Arkansas
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DATE:  9/18/2014IN BORING:  11 ft
DEPTH TO WATER

DATE:  9-18-14
COMPLETION DEPTH:  20.0 ft
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TYPE:   Auger to 14 ft /Wash

L O G  O F  B O R I N G  N O.  W26

PLATE 5
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+
Generalized Subsurface Profile

Retaining Wall No. 4
AHTD BB0414 – Porter Rd.-Hwy. 112/71B Widening & 
Interchg. Impvts. (F) – Washington County, Arkansas

Job No. 14-073 PLATE 6

0 15’15’ 30’

Horizontal Scale

0 5’5’ 10’

Vertical Scale
Notes: 1. Subsurface conditions have been inferred between discrete boring locations. Actual conditions may vary.

2. Ground surface elevation at boring locations are approximate.

Stiff to very stiff tan and 
brown SILTY CLAY with 
ferrous stains and nodules

Firm to stiff dark 
brown CLAYEY 
SILT

Very stiff to hard 
reddish brown 
CHERTY CLAY

Approximate Existing Grade

Moderately hard to hard light 
gray and gray WEATHERED 
LIMESTONE & 
LIMESTONE

W24 W25 W26
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+
SITE VICINITY MAP

INTERSTATE 49 OVER VAN ASCHE DRIVE
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 1

Image taken from General Highway Map of Washington County, Arkansas prepared by AHTD,  12-13-11

I-49 over Van Asche Drive

Not to Scale



+
PLAN OF BORINGS

INTERSTATE 49 OVER VAN ASCHE DRIVE
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 2A0 2525 50 ft

Bridge layout plan provided by Garver, LLC Note: Boring W30 not drilled due to limited access.



+
PLAN OF BORINGS

INTERSTATE 49 OVER VAN ASCHE DRIVE
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 2B0 2525 50 ft

Bridge layout plan provided by Garver, LLC Note: Boring W30 not drilled due to limited access.
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25/0"

25/0"

25/0"

25/0"

Firm dark brown silty clay, sandy
(fill)
Stiff to very stiff reddish brown
cherty clay with chert cobbles (fill)
- stiff below 6 ft

- with more chert fragments below
13 ft

Stiff gray and reddish tan silty clay
w/a little chert fragments

Moderately hard tan, gray and dark
gray weathered shale

Moderately hard to hard dark gray
shale and clayey shale

SURF. EL:  1252±

14-073

LOCATION:    Approx I-49 Sta 364+47, CL

BB0414: I-49 over Van Asche
Fayetteville, Arkansas
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DATE:  11/20/2014IN BORING:  25 ft
DEPTH TO WATER

DATE:  11-20-14
COMPLETION DEPTH:  70.0 ft
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TYPE:   Auger

L O G  O F  B O R I N G  N O.  S27

PLATE 3

Consulting Engineers
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50/10"

24
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30
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50/3"

25/0"

25/0"

25/0"

25/0"

25/0"

25/0"

Stiff dark brown silty clay (fill)
Stiff to very stiff reddish brown and
dark brown cherty clay w/cobbles
(fill)

- very stiff below 18 ft

Firm gray and tan silty clay w/some
fine chert fragments

Moderately hard tan, gray and dark
gray weathered shale

Moderately hard to hard dark gray
shale and clayey shale

SURF. EL:  1257±

14-073

LOCATION:    Approx I-49 Sta 366+30, CL

BB0414: I-49 over Van Asche
Fayetteville, Arkansas
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DATE:  11/19/2014IN BORING:  23 ft
DEPTH TO WATER

DATE:  11-19-14
COMPLETION DEPTH:  60.0 ft
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TYPE:   Auger

L O G  O F  B O R I N G  N O.  S28

PLATE 4
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50/5"

50/2"

Very stiff dark brown silty clay (fill)

Stiff reddish brown cherty clay (fill)

- water at 4 ft
Very soft gray and tan silty clay
w/fine to coarse sand and sized
chert nodules
- firm to stiff reddish tan and tan
with chert fragments below 6 ft

Stiff gray clay w/some chert
nodules and fragments

Moderately hard tan, gray and dark
gray weathered clayey shale

SURF. EL:  1234±

14-073

LOCATION:    Approx I-49 Sta 365+30, 112 ft Lt

BB0414: Wall #7
Fayetteville, Arkansas
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DATE:  10/23/2014IN BORING:  4 ft
DEPTH TO WATER

DATE:  10-23-14
COMPLETION DEPTH:  20.0 ft
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TYPE:   Auger

L O G  O F  B O R I N G  N O.  W29

PLATE 5
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50/4"

50/2"

Stiff reddish brown and dark brown
silty clay w/chert fragments (fill)

- very stiff, cherty clay below 2 ft

Stiff gray and brown silty clay
w/occasional chert fragments

- water at 7 ft

- very stiff below 8 ft

Low hardness tan, gray and dark
gray weathered clayey shale

- moderately hard below 13 ft

SURF. EL:  1236±

14-073

LOCATION:    Approx I-49 Sta 363+90, 100 ft Lt

BB0414: Wall #7
Fayetteville, Arkansas

LG
B

N
E

W
  1

4-
07

3_
W

A
LL

 #
7.

G
P

J 
 1

2-
1

7-
1

5

DATE:  10/24/2014IN BORING:  7 ft
DEPTH TO WATER

DATE:  10-24-14
COMPLETION DEPTH:  20.0 ft
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TYPE:   Auger
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PLATE 6

Consulting Engineers

D
E

P
T

H
, F

T

S
Y

M
B

O
L

S
A

M
P

LE
S

DESCRIPTION OF MATERIAL

B
LO

W
S

 P
E

R
 F

T

U
N

IT
 D

R
Y

 W
T

LB
/C

U
 F

T

COHESION, TON/SQ FT

0.2 0.4 0.6 0.8 1.0 1.2 1.4

PLASTIC
LIMIT

WATER
CONTENT

LIQUID
LIMIT

10 20 30 40 50 60 70

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

5

10

15

20

25

10

20



11

85

13

31
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50/8"

50/3"

Medium dense reddish tan and
brown chert fragments w/fine
sandy silt and clayey silt pockets
(fill)
Very stiff reddish brown cherty clay
(fill)

- water at 4 ft
- stiff below 4 ft

Very stiff tan and gray silty clay
w/chert fragments

Moderately hard brown and dark
gray weathered clayey shale
w/ferrous stains

SURF. EL:  1238±

14-073

LOCATION:    Approx I-49 Sta 365+05, 116 ft Rt

BB0414: Wall #8
Fayetteville, Arkansas
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Consulting Engineers

D
E

P
T

H
, F

T

S
Y

M
B

O
L

S
A

M
P

LE
S

DESCRIPTION OF MATERIAL

B
LO

W
S

 P
E

R
 F

T

U
N

IT
 D

R
Y

 W
T

LB
/C

U
 F

T

COHESION, TON/SQ FT

0.2 0.4 0.6 0.8 1.0 1.2 1.4

PLASTIC
LIMIT

WATER
CONTENT

LIQUID
LIMIT

10 20 30 40 50 60 70

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

5

10

15

20

25

10

20



+
Generalized Subsurface Profile

Interstate 49 over Van Asche Drive
AHTD BB0414 – Porter Rd.-Hwy. 112/71B Widening & 
Interchg. Impvts. (F) – Washington County, Arkansas

Job No. 14-073 PLATE 8

0 15’15’ 30’

Horizontal Scale

0 10’10’ 20’

Vertical Scale

Sta 366+50Sta 365+00Sta 364+50Sta 364+00

Notes: 1. Subsurface conditions have been inferred between discrete boring locations. Actual conditions may vary.
2. Ground surface elevation at boring locations are approximate.

S27

S28
Approximate Existing Grade

?

Sta 365+50 Sta 366+00

Proposed Ret. 
Wall No. 8

Existing Bridge Decks

Moderately hard tan, gray and 
dark gray weathered SHALE Moderately hard to hard dark gray SHALE 

Firm to stiff gray, tan and reddish tan silty
CLAY with chert fragments

Stiff to very stiff 
reddish brown and 
dark brown cherty 
CLAY with chert
cobbles (FILL)

Van Asche Drive

Proposed Ret. 
Wall No. 7

?

? ?

? ?

? ?

? ?

? ?
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+
SITE VICINITY MAP

RETAINING WALL NOS. 2 AND 3
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 10 250250 500 ft

Interchange layout plan provided by Garver, LLC

Retaining Wall No. 2

Retaining Wall No. 3



+
PLAN OF BORINGS

RETAINING WALL NO. 2
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 2A0 4040 80 ft

Retaining wall layout plan provided by Garver, LLC



+
PLAN OF BORINGS

RETAINING WALL NO. 3
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 2B0 4040 80 ft

Retaining wall layout plan provided by Garver, LLC

W38 W39 W40 W41
W37

W36
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50/3"

Stiff brown and reddish tan cherty
clay w/trace organics (fill)

Stiff gray clay

- firm, brown, tan and gray with
occasional silt pockets below 6 ft

- with some ferrous stains and
concretions below 8 ft
- water at 8.5 ft

- stiff, gray and tan below 13 ft

Low hardness gray, reddish tan
and tan weathered shale w/silty
clay seams and layers

Moderately hard to hard dark gray
shale

SURF. EL:  1220±

14-073

LOCATION:    Approx C-D Rd. Sta 306+24, 16 ft Lt

BB0414: Retaining Wall No. 2
Fayetteville, Arkansas
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Consulting Engineers
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21
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50/5"

Stiff reddish tan and brown cherty
clay w/trace organics (fill)

Stiff tan and brown silty clay

- firm, tan and gray with clay
seams and layers at 4 to 6 ft

- stiff with some silt pockets and
seams and occasional ferrous
stains below 6 ft

- water at 8.3 ft

- with occasional shale fragments
below 13 ft

- very stiff below 18 ft

Moderately hard dark gray shale

NOTE:  Water at 2.1 ft at 4 hours.

SURF. EL:  1225±

14-073

LOCATION:    Approx C-D Rd. Sta 304+83, 2 ft Rt

BB0414: Retaining Wall No. 2
Fayetteville, Arkansas
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PLATE 4

Consulting Engineers
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50/1"

27

17

12
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50/5"

6 inches: Asphalt Concrete
12 inches: Crushed Stone Base
Stiff to very stiff reddish tan and
brown cherty clay w/numerous
chert fragments and cobbles (fill)

Stiff brown clay

-gray and tan with some ferrous
stains below 8 ft

- firm to stiff at 13 to 18 ft
- water at 13.2 ft

- stiff with occasional shale
fragments at 18 to 22 ft

- very stiff to hard below 22 ft

Moderately hard dark gray shale

SURF. EL:  1225±

14-073

LOCATION:    Approx C-D Rd. Sta 303+42, 7 ft Rt

BB0414: Retaining Wall No. 2
Fayetteville, Arkansas
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DATE:  1-29-15
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PLATE 5

Consulting Engineers
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50/1"
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50/2"

6 inches:  Asphalt Concrete
12 inches: Crushed Stone Base
Very stiff brown and reddish tan
cherty clay w/chert fragments and
cobbles (fill)

- stiff below 6 ft

Stiff tan and gray silty clay w/some
silt pockets and seams

- water at 13 ft
- with clay seams and layers below
13 ft

- very stiff with shale fragments
below 23 ft

Moderately hard to hard dark gray
shale

NOTE:  Water at 20.5 ft after 10
minutes.

SURF. EL:  1226±

14-073

LOCATION:    Approx C-D Rd. Sta 302+02, 11 ft Rt

BB0414: Retaining Wall No. 2
Fayetteville, Arkansas
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DATE:  1/29/2015IN BORING:  13 ft
DEPTH TO WATER

DATE:  1-29-15
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PLATE 6
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50/8'

50/7"

26

27

15

15

24

27

50/11"

Crushed Stone Base

Very stiff reddish brown cherty clay
w/chert fragments and cobbles (fill)

Stiff dark gray silty clay w/trace
rootlets

- very stiff, tan and gray with trace
shale fragments below 16 ft

Moderately hard tan, gray and dark
gray weathered shale

SURF. EL:  1225±

14-073

LOCATION:    Approx C-D Rd. Sta 300+63, 17 ft Rt

BB0414: Retaining Wall No. 2
Fayetteville, Arkansas
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DATE:  2/3/2015IN BORING:  25 ft
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DATE:  2-3-15
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PLATE 7
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50/7"

35
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25

26

50/11"

4 inches: Asphalt Concrete
18 inches: Portland Cement
Concrete
18 inches: Crushed Stone Base

Very stiff reddish brown cherty clay
(fill)

- stiff below 6 ft

Stiff gray and tan silty clay

- very stiff, tan and gray below 16 ft

Moderately hard tan and dark gray
weathered shale

SURF. EL:  1226±

14-073

LOCATION:    Approx C-D Rd. Sta 299+24, 22 ft Rt

BB0414: Retaining Wall No. 2
Fayetteville, Arkansas
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DATE:  2/3/2015IN BORING:  25 ft
DEPTH TO WATER

DATE:  2-3-15
COMPLETION DEPTH:  30.0 ft
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L O G  O F  B O R I N G  N O.  W38

PLATE 8
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50/7"

50/6"

16
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25/0"

6

10
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25/0"

4 inches: Asphalt Concrete
Crushed Stone Base

Stiff reddish brown cherty clay
w/chert fragments and cobbles (fill)

- with more chert cobbles below 8
ft

Soft dark gray clay

- firm to stiff, brown and gray at 16
to 22 ft

- stiff below 22 ft

Moderately hard to hard light gray
limestone

SURF. EL:  1228±

14-073

LOCATION:    Approx C-D Rd. Sta 297+86, 40 ft Rt

BB0414: Retaining Wall No. 2
Fayetteville, Arkansas
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DATE:  2/3/2015IN BORING:  28 ft
DEPTH TO WATER

DATE:  2-3-15
COMPLETION DEPTH:  30.0 ft
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TYPE:   Auger to 11.5 ft /Wash

L O G  O F  B O R I N G  N O.  W39

PLATE 9

Consulting Engineers
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25/0"

50/8"

21

22

25/0"

8

23

24

25/0"

4 inches: Asphalt Concrete
8 inches: Portland Cement
Concrete
Crushed Stone Base
Stiff reddish brown cherty clay
w/chert fragments and cobbles (fill)

- with more chert cobbles below 8
ft

Firm dark gray clay

- stiff, brown and gray below 17 ft

- stiff to very stiff with shale
fragments below 22 ft

Moderately hard light gray
weathered limestone
Moderately hard to hard light gray
limestone

SURF. EL:  1227±

14-073

LOCATION:    Approx C-D Rd. Sta 296+50, 49 ft Rt

BB0414: Retaining Wall No. 2
Fayetteville, Arkansas
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DATE:  2/3/2015IN BORING:  28 ft
DEPTH TO WATER

DATE:  2-3-15
COMPLETION DEPTH:  31.0 ft
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TYPE:   Auger to 11 ft /Wash
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PLATE 10

Consulting Engineers
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25/0"

36

28

25/0"

4

20

22

25/0"

4 inches: Asphalt Concrete
20 inches: Portland Cement
Concrete
Crushed Stone Base
Very stiff reddish brown cherty clay
w/chert fragments and cobbles (fill)

- with more chert cobbles below 8
ft

Very soft to soft gray clay

- stiff, brown and tan below 17 ft

- gray and brown below 22 ft

Moderately hard to hard light gray
limestone

SURF. EL:  1228±

14-073

LOCATION:    Approx C-D Rd. Sta 295+14, 44 ft Rt

BB0414: Retaining Wall No. 2
Fayetteville, Arkansas
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PLATE 11
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+
Generalized Subsurface Profile

Retaining Wall No. 2
AHTD BB0414 – Porter Rd.-Hwy. 112/71B Widening & 
Interchg. Impvts. (F) – Washington County, Arkansas

Job No. 14-073 PLATE 12

0 50’50’ 100’

Horizontal Scale

Sta 2+00 Sta 3+00 Sta 7+00

0 5’5’ 10’

Vertical Scale

Sta 6+00Sta 5+00Sta 4+00Sta 0+00

Notes: 1. Subsurface conditions have been inferred between discrete boring locations. Actual conditions may vary.
2. Ground surface elevation at boring locations are approximate.

W34 W35 W36 W37 W38
W39

W33

?

Approximate Existing Grade

Sta 8+00 Sta 9+00 Sta 10+00 Sta 11+00Sta 1+00

W40 W41

?

?
?

Stiff to very stiff brown, reddish 
brown, brown and tan CHERTY 
CLAY with chert fragments and 
cobbles (FILL)

Soft to very stiff  
gray, tan, and 
brown CLAY and 
SILTY CLAY 
with shale 
fragments

Moderately hard to hard dark gray 
SHALE

Low hardness gray, 
reddish tan, and tan 
WEATHERED 
SHALE with silty
clay seams and 
layers

Moderately hard to hard light gray 
LIMESTONE
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+
SITE VICINITY MAP

RETAINING WALLN NO. 6
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 10 250250 500 ft

Interchange layout plan provided by Garver, LLC

Retaining Wall No. 6



+
PLAN OF BORINGS

RETAINING WALL NO. 6
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 20 4040 80 ft

Retaining wall layout plan provided by Garver, LLC



51

82

22

50/9"

50/7"
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50/10"

50/6"

Soft brown silty clay w/organics
(fill)
Stiff reddish brown cherty clay
w/chert fragments and cobbles (fill)
- stiff to very stiff  below 2 ft

Stiff to very stiff tan and gray silty
clay, slightly sandy

Low hardness dark gray weathered
shale w/ferrous stains and
concretions

- moderately hard below 13 ft

SURF. EL:  1220±

14-073

LOCATION:    Approx I-49 Sta 354+45, CL

BB0414: Retaining Wall #6
Fayetteville, Arkansas
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50/2"

Stiff reddish brown and brown fine
sandy clay w/occasional chert
fragments and trace organics (fill)

Stiff reddish brown cherty clay (fill)

- firm below 3 ft

Soft brown and gray clay w/shale
fragments

Low hardness tan and dark gray
highly weathered shale
w/interbedded silty clay seams and
layers

Moderately hard tan, gray and dark
gray weathered shale

SURF. EL:  1216±

14-073

LOCATION:    Approx I-49 Sta 353+29, CL

BB0414: Retaining Wall #6
Fayetteville, Arkansas
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50/4"

Stiff reddish brown and brown fine
sandy clay w/trace chert fragments
and trace organics (fill)

Very stiff reddish brown cherty clay
(fill)

Low hardness tan, reddish tan and
dark gray highly weathered shale
w/silty clay seams and layers

- moderately weathered below 6 ft

Moderately hard dark gray shale

- auger refusal at 12 ft

SURF. EL:  1213±

14-073

LOCATION:    Approx I-49 Sta 351+72, CL

BB0414: Retaining Wall #6
Fayetteville, Arkansas
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TYPE:   Auger
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PLATE 5
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50/6"

50/3"

Stiff to very stiff dark brown silty
clay w/chert fragments and
occasional concrete debris (fill)

Low hardness dark gray highly
weathered shale w/clay seams and
layers

Moderately hard tan, gray and dark
gray weathered shale

- auger refusal at 12 ft

SURF. EL:  1215±

14-073

LOCATION:    Approx I-49 Sta 350+35, CL

BB0414: Retaining Wall #6
Fayetteville, Arkansas
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TYPE:   Auger
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PLATE 6
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50/9"

Very stiff brown and dark brown
fine sandy clay w/chert and shale
fragments (fill)

- stiff, brown and gray with wood
debris below 2 ft

Firm brown and gray silty clay

- stiff below 6 ft

Moderately hard tan, gray and dark
gray weathered shale w/ferrous
stains in fractures

- auger refusal at 12 ft

SURF. EL:  1216±

14-073

LOCATION:    Approx I-49 Sta 349+04, CL

BB0414: Retaining Wall #6
Fayetteville, Arkansas
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TYPE:   Auger
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PLATE 7
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50/10"

Firm to stiff dark brown and reddish
brown clay w/shale fragments,
trace organics and occasional
wood debris (fill)
- stiff below 2 ft

Stiff gray and brown clay w/ferrous
stains

Moderately hard tan, gray and dark
gray weathered shale w/clay
seams and layers

- auger refusal at 13.5 ft

SURF. EL:  1213±

14-073

LOCATION:    Approx I-49 Sta 347+85, CL

BB0414: Retaining Wall #6
Fayetteville, Arkansas
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PLATE 8

Consulting Engineers

D
E

P
T

H
, F

T

S
Y

M
B

O
L

S
A

M
P

LE
S

DESCRIPTION OF MATERIAL

B
LO

W
S

 P
E

R
 F

T

U
N

IT
 D

R
Y

 W
T

LB
/C

U
 F

T

COHESION, TON/SQ FT

0.2 0.4 0.6 0.8 1.0 1.2 1.4

PLASTIC
LIMIT

WATER
CONTENT

LIQUID
LIMIT

10 20 30 40 50 60 70

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

5

10

15

20

25

10

20



+
Generalized Subsurface Profile

Retaining Wall No. 6
AHTD BB0414 – Porter Rd.-Hwy. 112/71B Widening & 
Interchg. Impvts. (F) – Washington County, Arkansas

Job No. 14-073 PLATE 9

0 30’30’ 60’

Horizontal Scale

Sta 2+00 Sta 3+00

0 5’5’ 10’

Vertical Scale

Sta 6+00Sta 5+00Sta 4+00Sta 0+00

Notes: 1. Subsurface conditions have been inferred between discrete boring locations. Actual conditions may vary.
2. Ground surface elevation at boring locations are approximate.

W51

W52

W53 W54 W55

W50

?

Approximate Existing Grade

Sta 1+00

?

?
?

Soft to very stiff brown, reddish brown, 
reddish tan, and dark brown, SILTY CLAY, 
CHERTY CLAY, fine SANDY CLAY, and 
CLAY with chert and shale fragments, and 
concrete and wood debris (FILL)Soft to very stiff tan, gray, and 

brown SILTY CLAY, slightly 
sandy with shale fragments

Firm to stiff 
brown and gray 
SILTY CLAY

Low hardness dark gray 
WEATHERED SHALE and 
HIGHLY WEATHERED 
SHALE with silty clay and clay 
seams and layers

Moderately hard dark 
gray SHALE
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SITE VICINITY MAP

RETAINING WALL NO. 9
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 1

Image taken from General Highway Map of Washington County, Arkansas prepared by AHTD,  12-13-11

Retaining Wall No. 9

Not to Scale



PLAN OF TEST PITS
BB0414: Retaining Wall #9

Fayetteville, Arkansas
Job No. 14-073 

Date: August 2015
PLATE 2

Scale: As Shown

0 40 ft40 ft 80 ft

TP-4 TP-3

TP-2

TP-1

TP-1B

TP-4B

TP-5



Stiff brownish gray silty clay
w/chert and limestone fragments
- with some organics to 2 ft

Very stiff reddish brown silty clay
w/chert fragments (cherty clay)
Low hardness light gray, dark gray
and reddish brown highly
weathered limestone w/weathered
chert seams and layers
- with occasional silty clay seams
and layers to 6 ft

Low hardness to moderately hard
light gray and dark gray weathered
limestone w/some weathered chert
seams and occasional clay pockets
and seams, moderately to highly
fractured, undulating bedding with
apparent dip = ±60°E

- backhoe limit at 10 ft

SURF. EL:  1304±

IN TEST PIT:  Dry
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LOCATION:    Approx I-49 Sta 378+25, 120 ft LtTYPE:   Excavator

Fayetteville, Arkansas
BB0414:  Retaining Wall #9
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Consulting Engineers
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Firm to stiff brownish gray silty clay
w/some chert fragments and
organics

Very stiff reddish brown silty clay
w/chert fragments (cherty clay)
Moderately hard light gray and
dark gray weathered limestone
w/close chert seams
- backhoe refusal at 2.5 ft

SURF. EL:  1292±

IN TEST PIT:  Dry

PLATE 4
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DATE:  6/17/2015
DEPTH TO WATER

DATE:  6-17-15
COMPLETION DEPTH:  2.5 ft
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LOCATION:    Approx I-49 Sta 378+25, 79 ft LtTYPE:   Excavator

Fayetteville, Arkansas
BB0414:  Retaining Wall #9

L O G  O F  T E S T  P I T  N O.  1B

14-073

Consulting Engineers
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Stiff brownish gray silty clay
w/chert fragments and organics

Low hardness light gray, dark gray
and reddish brown  highly
weathered limestone w/close
weathered chert seams and layers
and occasional silty clay seams

Moderately hard light gray and
dark gray weathered limestone
w/chert inclusions and seams
- backhoe limits at 11.ft

51

SURF. EL:  1301±

IN TEST PIT:  11 ft

PLATE 5
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DATE:  6/17/2015
DEPTH TO WATER

DATE:  6-17-15
COMPLETION DEPTH:  11.0 ft
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LOCATION:    Approx I-49 Sta 376+29, 117 ft LtTYPE:   Excavator

Fayetteville, Arkansas
BB0414:  Retaining Wall #9
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14-073
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Stiff brownish gray silty clay
w/chert fragments and some
organics

Very stiff reddish brown silty clay
w/chert fragments (cherty clay)

Low hardness light gray, dark gray
and reddish brown highly
weathered limestone, fossiliferous
w/occasional vugs and silty clay
seams and layers
- undulating bedding, apparent dip
=  ±50°E

Moderately hard light gray and
dark gray weathered limestone
w/occasional chert seams
- backhoe limit at 11.5 ft

SURF. EL:  1300±

IN TEST PIT:  Dry

PLATE 6
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DATE:  6/17/2015
DEPTH TO WATER

DATE:  6-17-15
COMPLETION DEPTH:  11.5 ft
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LOCATION:    Approx I-49 Sta 374+36, 119 ft LtTYPE:   Excavator

Fayetteville, Arkansas
BB0414:  Retaining Wall #9
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Consulting Engineers

D
E

P
T

H
, F

T

S
Y

M
B

O
L

S
A

M
P

LE
S

DESCRIPTION OF MATERIAL

B
LO

W
S

 P
E

R
 F

T

U
N

IT
 D

R
Y

 W
T

LB
/C

U
 F

T

COHESION, TON/SQ FT

0.2 0.4 0.6 0.8 1.0 1.2 1.4

PLASTIC
LIMIT

WATER
CONTENT

LIQUID
LIMIT

10 20 30 40 50 60 70

Grubbs, Hoskyn,
Barton & Wyatt, Inc.

5

10

15



Stiff brownish gray silty clay
w/some chert fragments and silt
pockets, organics to  1.5 ft

Very stiff reddish brown silty clay
w/some chert fragments (cherty
clay)
Low hardness light gray, dark, and
reddish brown highly weathered
limestone w/chert seams and
layers, moderately fractured
- with occasional silty clay seams
to 6 ft

- backhoe limit at 8 ft

40

-NON-PLASTIC

SURF. EL:  1288±

IN TEST PIT:  Dry

PLATE 7
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DATE:  6/17/2015
DEPTH TO WATER

DATE:  6-17-15
COMPLETION DEPTH:  8.0 ft
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LOCATION:    Approx I-49 Sta 372+38, 113 ft LtTYPE:   Excavator

Fayetteville, Arkansas
BB0414:  Retaining Wall #9
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Stiff brownish gray silty clay
w/some chert fragments and
organics

Very stiff reddish brown silty clay
w/chert fragments (cherty clay)
Low hardness to moderately hard
light gray and dark gray weathered
limestome w/occasional chert
seams
- refusal at 2.5 ft

SURF. EL:  1276±

IN TEST PIT:  Dry

PLATE 8
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DATE:  6/17/2015
DEPTH TO WATER

DATE:  6-17-15
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LOCATION:    Approx I-49 Sta 372+34, 77 ft LtTYPE:   Excavator

Fayetteville, Arkansas
BB0414:  Retaining Wall #9
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Stiff brownish gray silty clay w/silt
pockets and chert fragments
- with some organics to 2 ft

Low hardness light gray, dark gray
and reddish brown highly
weathered limestone w/weathered
chert seams and layers
- with occasional silty clay seams
to 2.5 ft
- refusal at 3 ft

39-NON-PLASTIC

SURF. EL:  1273±

IN TEST PIT:  Dry

PLATE 9
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DATE:  6/17/2015
DEPTH TO WATER

DATE:  6-17-15
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LOCATION:    Approx I-49 Sta 370+58, 104 ft LtTYPE:   Excavator

Fayetteville, Arkansas
BB0414:  Retaining Wall #9
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The consistency ratings of such soils are based on penetrometer readings.

TERMS  CHARACTERIZING  SOIL  STRUCTURE

SLICKENSIDED - having inclined planes of weakness that are slick and glossy in appearance.

determined by laboratory tests.

DESCRIPTIVE TERM            N-VALUE            RELATIVE DENSITY
VERY LOOSE
LOOSE
MEDIUM DENSE
DENSE
VERY DENSE

0-4
4-10
10-30
30-50
50 and above

0-15%
15-35%
35-65%
65-85%
85-100%

FINE GRAINED SOILS (major portion passing No. 200 sieve): Includes (1) Inorganic and organic

UNCONFINED
COMPRESSIVE STRENGTHDESCRIPTIVE TERM

TON/SQ. FT.
VERY SOFT
SOFT
FIRM
STIFF
VERY STIFF
HARD

Less than 0.25
0.25-0.50
0.50-1.00
1.00-2.00
2.00-4.00
4.00 and higher

NOTE: Slickensided and fissured clays may have lower unconfined compressive
strengths than shown above, because of planes of weakness or cracks in the soil.

silts and clays, (2) gravelly, sandy, or silty clays, and (3) clayey silts. Consistency is rated
according to shearing strength, as indicated by penetrometer readings or by unconfined
compression tests.

Clay

SOIL TYPES
(SHOWN IN SYMBOLS COLUMN)

SAMPLER TYPES
(SHOWN ON SAMPLES COLUMN)

Predominant type shown heavy

Terms used on this report for describing soils according to their texture or grain size distribution
are in accordance with the UNIFIED SOIL CLASSIFICATION SYSTEM, as described in
Technical Memorandum No.3-357, Waterways Experiment Station, March 1953

Shelby
Tube

Rock
Core

Split
Spoon

No
Recovery

Cutting

TERMS  DESCRIBING  CONSISTENCY  OR  CONDITION

COARSE GRAINED SOILS (major portion retained on No. 200 sieve): Includes (I) Clean gravels and
sands, and (2) silty or clayey gravels and sands. Condition is rated according to relative density, as

FISSURED - containing shrinkage cracks, frequently filled with fine sand or silt; usually more
or less vertical.

LAMINATED - composed of thin layers of varying color and texture.
INTERBEDDED - composed of alternate layers of different soil types.
CALCAREOUS - containing appreciable quantities of calcium carbonate.
WELL GRADED - having a wide range in grain sizes and substantial amounts of all intermediate

particle sizes.
POORLY GRADED - predominantly of one grain size, or having a range of sizes with some

intermediate sizes missing.

Consulting Engineers
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  3

-1
4-

12
SYMBOLS AND TERMS USED ON BORING LOGS

Gravel Sand Silt

Grubbs, Hoskyn,
Barton & Wyatt, Inc. 

  PLATE   

JBrooks
Typewritten Text

JBrooks
Typewritten Text

JBrooks
Typewritten Text
1



JBrooks
Typewritten Text
2



 

ATTACHMENT 12 
 



GRUBBS, HOSKYN, BARTON & WYATT, INC.
Consulting Engineers

25.4 19.1 9.5 4.75 2.0 0.425 0.075
SAMPLE WATER
DEPTH CONTENT LIQUID PLASTIC PLASTICITY

(ft) (%) LIMIT LIMIT INDEX 1 in. 3/4 in. 3/8 in. #4 #10 #40 #200

S1 6.5-7.5 24 36 17 19 100 100 100 92 81 68 57 CL A-6

S1 19-20 22 45 18 27 100 93 77 70 61 51 44 SC A-7-6

S2 4.5-5.5 21 34 16 18 ---- ---- ---- ---- ---- ---- 93 CL A-6

S4 6.5-7.5 26 45 18 27 100 100 100 90 81 71 63 CL A-7-6

S4 13.5-14 ---- 57 19 38 100 100 98 83 52 27 24 SC A-2-7

S5 4-5 23 41 17 24 100 100 74 62 54 48 45 SC A-7-6

S5 34-35 24 46 15 31 100 100 100 99 98 97 93 CL A-7-6

S5 44-45 20 40 16 24 100 100 97 95 91 83 74 CL A-6

S6 13.5-14.5 25 49 18 31 100 91 78 66 56 50 45 SC A-7-6

S6 24-25 21 46 18 28 68 58 54 48 41 35 31 GC A-2-7

S6 39-40 34 50 15 35 100 87 86 86 83 81 77 CL/CH A-7-6

W7 2-3 18 37 16 21 100 100 80 69 59 50 43 SC A-6

W7 6.5-7.5 24 38 15 23 100 100 100 99 98 97 93 CL A-6

W7 14-15 24 48 15 33 100 100 100 99 98 97 93 CL A-7-6

PERCENT PASSING

SIEVE ANALYSIS

SUMMARY OF CLASSIFICATION TEST RESULTS
PROJECT: BB0414: Porter Rd.-HWY. 112/71B Widening & Intchng. Impvts.

LOCATION: Fayetteville, AR
JOB NUMBER: 14-073

BORING 
NO.

UNIFIED 
CLASS.

AASHTO 
CLASS.

ATTERBERG LIMITS



GRUBBS, HOSKYN, BARTON & WYATT, INC.
Consulting Engineers

25.4 19.1 9.5 4.75 2.0 0.425 0.075
SAMPLE WATER
DEPTH CONTENT LIQUID PLASTIC PLASTICITY

(ft) (%) LIMIT LIMIT INDEX 1 in. 3/4 in. 3/8 in. #4 #10 #40 #200
PERCENT PASSING

SIEVE ANALYSIS

SUMMARY OF CLASSIFICATION TEST RESULTS
PROJECT: BB0414: Porter Rd.-HWY. 112/71B Widening & Intchng. Impvts.

LOCATION: Fayetteville, AR
JOB NUMBER: 14-073

BORING 
NO.

UNIFIED 
CLASS.

AASHTO 
CLASS.

ATTERBERG LIMITS

W8 4.5-5.5 18 26 17 9 100 100 100 99 98 98 93 CL A-4

W8 9-10 25 38 15 23 100 100 100 99 98 97 93 CL A-6

W8 19-20 27 43 15 28 100 100 100 99 97 96 89 CL A-7-6

S9 14-15 24 57 17 40 ---- ---- ---- ---- ---- ---- 88 CH A-7-6

S10 7-7.5 25 44 15 29 ---- ---- ---- ---- ---- ---- 91 CL A-7-6

S11 4.5-5.5 16 51 15 36 ---- ---- ---- ---- ---- ---- 93 CH A-7-6

S11 19-20 ---- 39 26 13 ---- ---- ---- ---- ---- ---- ---- SHALE SHALE

S13 9-10 19 40 13 27 --- --- --- --- --- --- 86 CL A-6

S14 0.5-1.5 10 32 17 15 ---- ---- ---- ---- ---- ---- 65 CL A-6

S14 6.5-7.5 26 43 15 28 ---- ---- ---- ---- ---- ---- 93 CL A-7-6

S14 18.5-19.5 ---- 40 25 15 ---- ---- ---- ---- ---- ---- ---- SHALE SHALE

W15 4.5-5.5 18 35 15 20 ---- ---- ---- ---- ---- ---- 90 CL A-6



GRUBBS, HOSKYN, BARTON & WYATT, INC.
Consulting Engineers

25.4 19.1 9.5 4.75 2.0 0.425 0.075
SAMPLE WATER
DEPTH CONTENT LIQUID PLASTIC PLASTICITY

(ft) (%) LIMIT LIMIT INDEX 1 in. 3/4 in. 3/8 in. #4 #10 #40 #200
PERCENT PASSING

SIEVE ANALYSIS

SUMMARY OF CLASSIFICATION TEST RESULTS
PROJECT: BB0414: Porter Rd.-HWY. 112/71B Widening & Intchng. Impvts.

LOCATION: Fayetteville, AR
JOB NUMBER: 14-073

BORING 
NO.

UNIFIED 
CLASS.

AASHTO 
CLASS.

ATTERBERG LIMITS

W16 0.5-1.5 10 35 23 12 ---- ---- ---- ---- ---- ---- 87 CL A-6

W16 6.5-7.5 22 33 14 19 ---- ---- ---- ---- ---- ---- 81 CL A-6

W17 0.5-1.5 8 31 21 10 ---- ---- ---- ---- ---- ---- 88 CL A-6

W17 6.5-7.5 21 34 14 20 ---- ---- ---- ---- ---- ---- 90 CL A-6

W18 0.5-1.5 15 28 24 4 ---- ---- ---- ---- ---- ---- 80 ML A-4

W18 6.5-7.5 24 36 13 23 ---- ---- ---- ---- ---- ---- 92 CL A-6

RP19 2.5-3.5 18 39 16 23 --- --- --- --- --- --- 72 CL A-6

RP20 2.5-3.5 15 36 16 20 100 100 96 95 94 91 83 CL A-6

RP20 8.5-9.5 ---- 63 21 42 100 100 99 97 95 92 87 CH A-7-6

RP21 2.5-3.5 14 38 16 22 100 100 95 94 90 86 79 CL A-6

RP21 6.5-7.5 38 49 16 33 100 100 90 85 80 76 72 CL A-7-6

RP22 4.5-5.5 16 38 17 21 100 100 96 84 72 54 43 SC A-6

RP22 19-20 21 41 15 26 ---- ---- ---- ---- ---- ---- 86 CL A-7-6



GRUBBS, HOSKYN, BARTON & WYATT, INC.
Consulting Engineers

25.4 19.1 9.5 4.75 2.0 0.425 0.075
SAMPLE WATER
DEPTH CONTENT LIQUID PLASTIC PLASTICITY

(ft) (%) LIMIT LIMIT INDEX 1 in. 3/4 in. 3/8 in. #4 #10 #40 #200
PERCENT PASSING

SIEVE ANALYSIS

SUMMARY OF CLASSIFICATION TEST RESULTS
PROJECT: BB0414: Porter Rd.-HWY. 112/71B Widening & Intchng. Impvts.

LOCATION: Fayetteville, AR
JOB NUMBER: 14-073

BORING 
NO.

UNIFIED 
CLASS.

AASHTO 
CLASS.

ATTERBERG LIMITS

W24 2.5-3.5 13 35 17 18 100 100 100 98 97 95 87 CL A-6

W25 0.5-1.5 23 25 20 5 100 100 100 98 96 92 77 ML A-4

W25 6.5-7.5 34 68 22 46 100 100 81 78 74 69 66 CH A-7-6

W26 4.5-5.5 19 39 16 23 100 100 96 90 87 86 81 CL A-6

W26 8.5-9 26 41 18 23 100 100 91 81 73 63 55 CL A-7-6

S27 0.5-1.5 18 40 30 10 100 100 84 77 72 67 59 ML A-4

S27 14-15 36 42 19 23 100 100 67 54 41 32 28 SC A-7-6

S27 24-25 23 37 17 20 100 100 99 95 92 89 85 CL A-6

S28 9-10 31 57 24 33 100 100 82 73 66 59 53 CH A-7-6

S28 24-25 24 33 18 15 100 100 89 83 80 77 73 CL A-6

W29 4.5-5.5 29 29 17 12 100 100 100 95 91 90 85 CL A-6

W29 9-10 19 53 18 35 100 100 78 70 65 60 55 CH A-7-6

W31 2.5-3.5 19 33 16 17 100 75 70 60 54 47 42 SC A-6



GRUBBS, HOSKYN, BARTON & WYATT, INC.
Consulting Engineers

25.4 19.1 9.5 4.75 2.0 0.425 0.075
SAMPLE WATER
DEPTH CONTENT LIQUID PLASTIC PLASTICITY

(ft) (%) LIMIT LIMIT INDEX 1 in. 3/4 in. 3/8 in. #4 #10 #40 #200
PERCENT PASSING

SIEVE ANALYSIS

SUMMARY OF CLASSIFICATION TEST RESULTS
PROJECT: BB0414: Porter Rd.-HWY. 112/71B Widening & Intchng. Impvts.

LOCATION: Fayetteville, AR
JOB NUMBER: 14-073

BORING 
NO.

UNIFIED 
CLASS.

AASHTO 
CLASS.

ATTERBERG LIMITS

W32 0.5-1.5 7 32 28 4 100 100 60 34 24 17 11 GM A-2-4

W32 6.5-7.5 21 35 17 18 100 100 100 96 94 90 85 CL A-6

W33 6.5-7.5 28 54 16 38 ---- ---- ---- ---- ---- ---- 97 CH A-7-6

W34 2.5-3.5 20 30 19 11 ---- ---- ---- ---- ---- ---- 91 CL A-6

W34 19-20 22 56 17 39 ---- ---- ---- ---- ---- ---- 88 CH A-7-6

W35 5-6 24 43 17 26 ---- ---- ---- ---- ---- ---- 26 SC A-2-7

W36 9-10 20 27 16 11 ---- ---- ---- ---- ---- ---- 82 CL A-6

W36 24-25 19 50 15 35 ---- ---- ---- ---- ---- ---- 89 CL/CH A-7-6

W37 4.5-5.5 24 47 17 30 ---- ---- ---- ---- ---- ---- 47 SC A-7-6

W37 19-20 22 41 15 26 ---- ---- ---- ---- ---- ---- 87 CL A-7-6

W38 14-15 20 30 15 15 ---- ---- ---- ---- ---- ---- 87 CL A-6

W39 24-25 20 46 14 32 ---- ---- ---- ---- ---- ---- 89 CL A-7-6



GRUBBS, HOSKYN, BARTON & WYATT, INC.
Consulting Engineers

25.4 19.1 9.5 4.75 2.0 0.425 0.075
SAMPLE WATER
DEPTH CONTENT LIQUID PLASTIC PLASTICITY

(ft) (%) LIMIT LIMIT INDEX 1 in. 3/4 in. 3/8 in. #4 #10 #40 #200
PERCENT PASSING

SIEVE ANALYSIS

SUMMARY OF CLASSIFICATION TEST RESULTS
PROJECT: BB0414: Porter Rd.-HWY. 112/71B Widening & Intchng. Impvts.

LOCATION: Fayetteville, AR
JOB NUMBER: 14-073

BORING 
NO.

UNIFIED 
CLASS.

AASHTO 
CLASS.

ATTERBERG LIMITS

W40 4.5-5.5 15 47 17 30 ---- ---- ---- ---- ---- ---- 38 SC A-7-6

W41 4.5-5.5 17 41 15 26 ---- ---- ---- ---- ---- ---- 41 SC A-7-6

W41 24-25 21 48 14 34 ---- ---- ---- ---- ---- ---- 92 CL A-7-6

W50 4-5 24 47 19 28 ---- ---- ---- ---- ---- ---- 50 CL A-7-6

W50 9-10 18 30 17 13 100 100 99 97 94 89 82 CL A-6

W51 4.5-5.5 27 ---- ---- ---- 75 61 53 45 39 33 29 GC A-2-7

W51 6.5-7.5 31 46 23 23 ---- ---- ---- ---- ---- ---- 89 CL A-7-6

W52 2.5-3.5 25 ---- ---- ---- 100 72 63 54 46 38 33 SC A-2-7

W53 2.5-3.5 22 37 19 18 100 100 84 81 74 66 58 CL A-6

W54 4.5-5.5 31 39 22 17 ---- ---- ---- ---- ---- ---- 82 CL A-6

W55 2.5-3.5 28 54 22 32 ---- ---- ---- ---- ---- ---- 76 CH A-7-6

W55 6.5-7.5 26 49 22 27 ---- ---- ---- ---- ---- ---- 94 CL A-7-6



GRUBBS, HOSKYN, BARTON & WYATT, INC.
Consulting Engineers

25.4 19.1 9.5 4.75 2.0 0.425 0.075
SAMPLE WATER
DEPTH CONTENT LIQUID PLASTIC PLASTICITY

(ft) (%) LIMIT LIMIT INDEX 1 in. 3/4 in. 3/8 in. #4 #10 #40 #200
PERCENT PASSING

SIEVE ANALYSIS

SUMMARY OF CLASSIFICATION TEST RESULTS
PROJECT: BB0414: Porter Rd.-HWY. 112/71B Widening & Intchng. Impvts.

LOCATION: Fayetteville, AR
JOB NUMBER: 14-073

BORING 
NO.

UNIFIED 
CLASS.

AASHTO 
CLASS.

ATTERBERG LIMITS

TP-1 1.5-2.5 17 46 25 21 ---- ---- ---- ---- ---- ---- ---- CL A-7-6

TP-2 0.5-1 22 29 24 5 ---- ---- ---- ---- ---- ---- 51 ML A-4

TP-3 3-4.5 38 68 24 44 ---- ---- ---- ---- ---- ---- ---- CH A-7-6

TP-4 0-1.5 21 31 23 8 ---- ---- ---- ---- ---- ---- 40 SC A-4

TP-4 3-4 9 ---- ---- ---- ---- ---- ---- ---- Chert Chert

TP-5 0.5-1.5 18 ---- ---- ---- ---- ---- ---- 39 SM A-4

Non-Plastic

Non-Plastic
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Sample: Boring S1, 6.5-7.50 ft 
Atterberg Limits: LL=36, PL=17, PI=19

Description: Reddish brown cherty clay w/cobbles
Classification: USCS = CL; AASHTO = A-6
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Sample: Boring S1, 19-20 ft 
Atterberg Limits: LL=45, PL=18, PI=27

Description: Reddish brown cherty clay w/cobbles
Classification: USCS = SC; AASHTO = A-7-6
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Sample: Boring S4, 6.5-7.5ft 
Atterberg Limits: LL=45, PL=18, PI=27

Description: Reddish brown cherty clay w/fine to 
coarse chert gravel and cobbles
Classification: USCS = CL; AASHTO = A-7-6
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Sample: Boring S4, 13.5-14 ft 
Atterberg Limits: LL=57, PL=19, PI=38

Description: Tan and light gray chert w/ 
interbedded clay seams and layers
Classification: USCS = SC; AASHTO = A-7-6
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Sample: Boring S5, 4-5 ft 
Atterberg Limits: LL=41, PL=17, PI=24

Description: Reddish brown cherty clay w/chert cobbles
Classification: USCS = SC; AASHTO = A-7-6
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Sample: Boring S5, 34-35 ft 
Atterberg Limits: LL=46, PL=15, PI=31

Description: Gray silty clay, slightly sandy
Classification: USCS = CL; AASHTO = A-7-6
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Sample: Boring S5, 44-45 ft 
Atterberg Limits: LL=40, PL=16, PI=24

Description: Tan and light gray fine to coarse 
sandy clay w/chert nodlues
Classification: USCS = CL; AASHTO = A-6
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Sample: Boring S6, 13.5-14-.5 ft 
Atterberg Limits: LL=49, PL=18, PI=31

Description: Reddish brown cherty clay w/cobbles
Classification: USCS = SC; AASHTO = A-7-6
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Sample: Boring S6, 24-25 ft 
Atterberg Limits: LL=46, PL=18, PI=28

Description: Reddish brown cherty clay w/cobbles
Classification: USCS = GC; AASHTO = A-2-7
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Sample: Boring S6, 39-40 ft 
Atterberg Limits: LL=50, PL=15, PI=35

Description: Gray and brown silty clay with chert fragments
Classification: USCS = CL/CH; AASHTO = A-7-6
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Sample: Boring W7, 2-3 ft 
Atterberg Limits: LL=37, PL=16, PI=21

Description: Reddish brown cherty clay
Classification: USCS = SC; AASHTO = A-6
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Sample: Boring W7, 6.5-7.5 ft 
Atterberg Limits: LL=38, PL=15, PI=23

Description: Gray and light brown clay
Classification: USCS = CL; AASHTO = A-6
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Sample: Boring W7, 14-15 ft 
Atterberg Limits: LL=48, PL=15, PI=33

Description: Light brown and gray clay
Classification: USCS = CL; AASHTO = A-7-6
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Sample: Boring W8, 4.5-5.5 ft 
Atterberg Limits: LL=26, PL=17, PI=9

Description: Gray silty clay, slightly sandy
Classification: USCS = CL; AASHTO = A-4
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Sample: Boring W8, 9-10 ft 
Atterberg Limits: LL=38, PL=15, PI=23

Description: Gray silty clay, slightly sandy
Classification: USCS = CL; AASHTO = A-6
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Sample: Boring W8, 19-20 ft 
Atterberg Limits: LL=43, PL=15, PI=28

Description: Tan and gray silty clay, slightly sandy
Classification: USCS = CL; AASHTO = A-7-6
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Sample: Boring RP20, 2.5-3.5 ft 
Atterberg Limits: LL=36, PL=16, PI=20

Description: Reddish tan and tan silty clay w/chert fragments
Classification: USCS = CL; AASHTO = A-6
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Sample: Boring RP20, 8.5-9.5 ft 
Atterberg Limits: LL=63, PL=21, PI=42

Description: Tan and reddish brown cherty clay
Classification: USCS = CH; AASHTO = A-7-6
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Sample: Boring RP21, 2.5-3.5 ft 
Atterberg Limits: LL=38, PL=16, PI=22

Description: Tan silty clay
Classification: USCS = CL; AASHTO = A-6
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Sample: Boring RP21, 6.5-7.5 ft 
Atterberg Limits: LL=49, PL=16, PI=33

Description: Tan silty clay
Classification: USCS = CL; AASHTO = A-7-6
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Sample: Boring RP22, 4.5-5.5 ft 
Atterberg Limits: LL=38, PL=17, PI=21

Description: Reddish brown silty clay w/chert fragments
Classification: USCS = SC; AASHTO = A-6
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Sample: Boring W24, 2.5-3.5 ft 
Atterberg Limits: LL=35, PL=17, PI=18

Description: Tan and brown silty clay w/chert fragments
Classification: USCS = CL; AASHTO = A-6
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Sample: Boring W25, 0.5-1.5 ft 
Atterberg Limits: LL=25, PL=20, PI=5

Description: Dark brown silt, sandy
Classification: USCS = ML; AASHTO = A-4
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Sample: Boring W25, 6.5-7.5 ft 
Atterberg Limits: LL=68, PL=22, PI=46

Description: Reddish brown and tan cherty clay
Classification: USCS = CH; AASHTO = A-7-6
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Sample: Boring W26, 4.5-5.5 ft 
Atterberg Limits: LL=39, PL=16, PI=23

Description: Tan and brown silty clay w/chert fragments
Classification: USCS = CL; AASHTO = A-6
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Sample: Boring W26, 8.5-9 ft 
Atterberg Limits: LL=41, PL=18, PI=23

Description: Reddish brown and tan cherty clay
Classification: USCS = CL; AASHTO = A-7-6
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Sample: Boring S27, 0.5-1.5 ft 
Atterberg Limits: LL=40, PL=30, PI=10

Description: Dark brown silty clay, sandy
Classification: USCS = ML; AASHTO = A-4
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Sample: Boring S27, 14-15 ft 
Atterberg Limits: LL=42, PL=19, PI=23

Description: Reddish brown cherty clay w/chert cobbles
Classification: USCS = SC; AASHTO = A-7-6
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Sample: Boring S27, 24-25 ft 
Atterberg Limits: LL=37, PL=17, PI=20

Description: Gray and reddish tan clay w/a little 
chert fragments
Classification: USCS = CL; AASHTO = A-6
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Sample: Boring S28, 9-10 ft 
Atterberg Limits: LL=57, PL=24, PI=33

Description: Reddish brown and dark brown 
cherty clay w/cobbles
Classification: USCS = CH; AASHTO = A-7-6
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Sample: Boring S28, 24-25 ft 
Atterberg Limits: LL=33, PL=18, PI=15

Description: Gray and tan clay w/some fine chert fragments
Classification: USCS = CL; AASHTO = A-6
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Sample: Boring W29, 4.5-5.5 ft 
Atterberg Limits: LL=29, PL=17, PI=12

Description: Gray and tan silty clay w/fine to coarse sand
Classification: USCS = CL; AASHTO = A-6
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Sample: Boring W29, 9-10 ft 
Atterberg Limits: LL=53, PL=18, PI=35

Description: Gray clay w/some chert fragments
Classification: USCS = CH; AASHTO = A-7-6
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Sample: Boring W31, 2.5-3.5 ft 
Atterberg Limits: LL=33, PL=16, PI=17

Description: Reddish brown cherty clay
Classification: USCS = SC; AASHTO = A-6
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Sample: Boring W32, 0.5-1.5 ft 
Atterberg Limits: LL=32, PL=28, PI=4

Description: Reddish tan and brown chert fragments
Classification: USCS = GM; AASHTO = A-2-4
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Sample: Boring W32, 6.5-7.5 ft 
Atterberg Limits: LL=35, PL=17, PI=18

Description: Tan and gray clay w/chert fragments
Classification: USCS = CL; AASHTO = A-6
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Sample: Boring W50, 9-10 ft 
Atterberg Limits: LL=30, PL=17, PI=13

Description: Tan and gray silty clay w/fine sand
Classification: USCS = CL; AASHTO = A-6



0.0010.010.1110

Pe
rc

en
t F

in
er

 b
y 

W
ei

gh
t

Grain Size in Millimeters

GRAIN       SIZE      CURVE

100

90

80

70

60

50

40

30

20

10

100

10

20

30

40

50

60

70

80

90

0

0
3         2    11/2      1     3/4      1/2   3/8     1/4     4        6        8  10          16     20      30      40     50              100              200             

SIEVE OPENINGS IN INCHES                                                               U.S. STANDARD SIEVE NUMBERS           HYDROMETER

GRAVEL SAND
SILT           OR            CLAY

COARSE                  FINE COARSE          MEDIUM                      FINE

14-073

Pe
rc

en
tR

et
ai

ne
d 

by
 W

ei
gh

t

Sample: Boring W51, 4.5-5.5 ft 
Atterberg Limits: ---

Description: Reddish brown cherty clay
Classification: USCS = GC; AASHTO = A-2-7
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Sample: Boring W52, 2.5-3.5 ft 
Atterberg Limits: ---

Description: Reddish brown cherty clay
Classification: USCS = SC; AASHTO = A-2-7
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Sample: Boring W53, 2.5-3.5 ft 
Atterberg Limits: LL=37, PL=19, PI=18

Description: Dark brown silty clay w/chert fragments
Classification: USCS = CL; AASHTO = A-6
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Grubbs, Hoskyn,Barton & Wyatt, Inc.
CONSULTING ENGINEERS PLATE 

SUMMARY of ROCK COMPRESSION TEST RESULTS
PROJECT: AHTD BB0414: Porter Rd.-Hwy. 112/71B Widening & Intchng. Impvts. (Hwy 49)

LOCATION: Washington County, AR
GHBW JOB NO.: 14-073

Boring 
No. Depth, ft Project Facet Rock Type Core  Rec, 

%
Core 

RQD, %
Total Unit Wt, 

pcf
Compressive Strength               
(ASTM D-7012), psi

S4 23-23.5 Hwy 112 over I-49 Limestone 49 43 168 8810

S13 30-30.6 I-49 over 71B Limestone 100 85 171 4860
S13 34.5-35 I-49 over 71B Siltstone 100 85 147 2140
S13 37.1-38 I-49 over 71B Siltstone 100 70 141 2470
S13 38-38.5 I-49 over 71B Siltstone 100 70 148 2710

RP19 16-17 Hwy 112 Ramp to I-49 NB Limestone 96 70 166 12450
RP19 21-22 Hwy 112 Ramp to I-49 NB Limestone 98 83 166 11470

RP20 14-15 Hwy 112 Ramp to I-49 NB Limestone 97 47 156 13360
RP20 18.5-19.5 Hwy 112 Ramp to I-49 NB Limestone 98 88 167 10770

RP21 17-17.5 Hwy 112 Ramp to I-49 NB Limestone 77 48 157 7650
RP21 19-19.8 Hwy 112 Ramp to I-49 NB Limestone 88 85 155 12800
RP21 21-22.5 Hwy 112 Ramp to I-49 NB Limestone 88 85 149 4330
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Grubbs, Hoskyn, Barton & Wyatt, Inc.    Apr 15 2015
14-073_Drivability_Bent 1               

Gain/Loss 1 at Shaft and Toe 1.000 / 1.000
GRLWEAP Version 2010
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HP 12x53
DELMAG D16-32 Hammer - 40 ft-kips



Grubbs, Hoskyn, Barton & Wyatt, Inc.    Apr 15 2015
   GRLWEAP Version 201014-073_Drivability_Bent 1               

Gain/Loss 1 at Shaft and Toe 1.000 / 1.000

             Ultimate          End Blow Comp. Tension                 
Depth Capacity Friction Bearing Count Stress Stress Stroke ENTHRU
ft kips kips kips blows/ft ksi ksi ft kips-ft

       0.1        0.5        0.4        0.1        0.0      0.000      0.000      11.42        0.0
       2.5       11.9        9.9        2.0        1.5      7.660      0.000       3.78       22.0
       5.0       23.8       19.9        3.9        2.6     14.145      0.000       4.46       21.1
       7.5       35.7       29.8        5.9        4.2     17.600      0.000       5.00       19.5
      10.0       47.5       39.7        7.8        6.0     20.094      0.000       5.41       18.3
      15.0       71.3       59.6       11.7        9.8     23.088     -0.421       6.04       16.8
      20.0       95.1       79.4       15.7       14.3     25.490     -0.550       6.60       15.9
      22.0      104.6       87.4       17.2       16.2     25.600     -0.214       6.81       15.7
      25.0      236.4      103.2      133.2       43.9     29.841     -1.054       8.23       15.5
      30.0      284.1      133.0      151.1       64.2     30.720     -1.132       8.54       15.5
      35.0      331.9      162.8      169.1      102.2     31.224     -0.547       8.86       15.8
      38.0      360.5      180.7      179.8      145.9     31.811     -0.264       8.98       15.7
      39.0      370.0      186.6      183.4      167.4     31.569      0.000       9.01       15.6
      40.0      379.6      192.6      187.0      197.4     32.337      0.000       9.04       15.3
      41.0      553.7      198.5      355.1     9999.0     34.267      0.000       9.39       15.7

Refusal occurred; no driving time output possible 

MSatterfield
Text Box
BB0414 - Hwy 112 over I-49 - Bent 1
HP 12x53
DELMAG D16-32 Hammer - 40 ft-kips
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Grubbs, Hoskyn, Barton & Wyatt, Inc.    Apr 15 2015
14-073_Drivability_Bent 1               

Gain/Loss 1 at Shaft and Toe 1.000 / 1.000
GRLWEAP Version 2010
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Grubbs, Hoskyn, Barton & Wyatt, Inc.    Apr 15 2015
   GRLWEAP Version 201014-073_Drivability_Bent 1               

Gain/Loss 1 at Shaft and Toe 1.000 / 1.000

             Ultimate          End Blow Comp. Tension                 
Depth Capacity Friction Bearing Count Stress Stress Stroke ENTHRU
ft kips kips kips blows/ft ksi ksi ft kips-ft

       0.1        0.5        0.5        0.1        0.0      0.000      0.000      11.42        0.0
       2.5       13.7       11.8        2.0        1.7      9.720     -0.543       4.09       21.3
       5.0       27.4       23.5        3.9        3.0     14.890     -2.327       4.84       20.3
       7.5       41.1       35.2        5.9        4.9     17.600     -2.091       5.35       18.7
      10.0       54.8       47.0        7.8        7.0     19.414     -0.979       5.70       17.5
      15.0       82.2       70.5       11.7       11.6     22.272     -0.534       6.41       16.3
      20.0      109.7       94.0       15.7       17.0     24.521     -0.625       7.01       15.7
      22.0      120.6      103.4       17.2       19.1     24.566     -0.561       7.18       15.4
      25.0      255.4      122.2      133.2       52.0     27.661     -0.692       8.30       14.8
      30.0      308.6      157.4      151.1       72.8     28.578     -0.651       8.65       15.1
      35.0      361.8      192.7      169.1      107.8     28.946     -0.283       8.96       15.2
      38.0      393.7      213.8      179.8      141.8     29.262     -0.189       9.07       15.1
      39.0      404.3      220.9      183.4      158.5     28.948      0.000       9.10       14.8
      40.0      415.0      228.0      187.0      177.9     29.379      0.000       9.14       14.6
      41.0      590.1      235.0      355.1     9999.0     30.896      0.000       9.49       15.2

Refusal occurred; no driving time output possible 

MSatterfield
Text Box
BB0414 - Hwy 112 over I-49 - Bent 1
HP 14x73
DELMAG D16-32 Hammer - 40 ft-kips
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APPROXIMATE PROFILE ALIGNMENT

HIGHWAY 112 OVER INTERSTATE 49
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 10 2525 50 ft

Bridge layout plan provided by Garver, LLC

A
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B’
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D’



Grubbs, Hoskyn,Barton & Wyatt, Inc.
CONSULTING ENGINEERS PLATE 2 

Project Facet Project Feature Profile Section Design Loading 
Condition

Calculated Minimum 
Factor of Safety

End of Construction 3.10
Long Term 1.60
Seismic* 1.40

End of Construction 4.80
Long Term 1.90
Seismic* 1.80

End of Construction 3.10
Long Term 2.00
Seismic* 1.70

End of Construction 3.90
Long Term 2.10
Seismic* 1.70

SUMMARY of SLOPE STABILITY ANALYSIS RESULTS
PROJECT: AHTD BB0414: Porter Rd.-Hwy. 112/71B Widening & Intchng. Impvts. (Hwy 49)

LOCATION: Washington County, AR
GHBW JOB NO.: 14-073

Bent 1 End Slope

*Kh = 1.0*As for Simple Slope and 0.5*As for Retaining Walls

Hwy 112 over I-49

A-A'

B-B'

C-C'

D-D'

Bent 1 Side Slope

Bent 3 End Slope

Bent 3 Side Slope
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Hwy 112 over I-49 - Bent 1 - End Slope (A-A') - 2H:1V - H=30' - End of Constr.
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 3 - hwy 112 over i49\stability files\14-073 hwy 112 over 49 - bent 1 -end slope (a-a') - global_eoc.pl2   Run By: Matt Satterfield, PE      

2 2

1

1
1 1

2 2 2 3

3
3

3 3

4 4 4 4 4

b c de fghi j
a

# FS
a 3.1
b 3.1
c 3.1
d 3.1
e 3.1
f 3.1
g 3.1
h 3.1
i 3.1
j 3.1

Soil
Desc.

Onsi Fil
Clay
Chert

Limeston

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
125.0
125.0
115.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
115.0
165.0

Cohesion
Intercept

(psf)
2000.0
2000.0

0.0
5000.0

Friction
Angle
(deg)
0.0
0.0
30.0
0.0

Piez.
Surface

No.
0
0
0
0

PCSTABL5M/si  FSmin=3.1
Safety Factors Are Calculated By The Modified Bishop Method
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Hwy 112 over I-49 - Bent 1 - End Slope (A-A') - 2H:1V - H=30' - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 3 - hwy 112 over i49\stability files\14-073 hwy 112 over 49 - bent 1 -end slope (a-a') - global_lt.pl2   Run By: Matt Satterfield, PE      

2 2

1

1
1 1

2 2 2 3

3
3

3 3

4 4 4 4 4

L1bcd e fg h ij
a

# FS
a 1.6
b 1.6
c 1.6
d 1.6
e 1.6
f 1.6
g 1.6
h 1.6
i 1.6
j 1.6

Soil
Desc.

OnSi Fil
Clay
Chert

Limeston

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
125.0
125.0
115.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
115.0
165.0

Cohesion
Intercept

(psf)
300.0
250.0
0.0

5000.0

Friction
Angle
(deg)
20.0
20.0
30.0
0.0

Piez.
Surface

No.
0
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=1.6
Safety Factors Are Calculated By The Modified Bishop Method
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Hwy 112 over I-49 - Bent 1 - End Slope (A-A') - 2H:1V - H=30' - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 3 - hwy 112 over i49\stability files\14-073 hwy 112 over 49 - bent 1 -end slope (a-a') - global_seismic.pl2   Run By: Matt Satterfield, PE    

2 2

1

1
1 1

2 2 2 3

3
3

3 3

4 4 4 4 4

L1bcd efg h ij
a

# FS
a 1.4
b 1.4
c 1.4
d 1.4
e 1.4
f 1.4
g 1.4
h 1.4
i 1.4
j 1.4

Soil
Desc.

OnSi Fil
Clay
Chert

Limeston

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
125.0
125.0
115.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
115.0
165.0

Cohesion
Intercept

(psf)
300.0
250.0
0.0

5000.0

Friction
Angle
(deg)
20.0
20.0
30.0
0.0

Piez.
Surface

No.
0
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.060 g<

PCSTABL5M/si  FSmin=1.4
Safety Factors Are Calculated By The Modified Bishop Method
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Hwy 112 over I-49 - Bent 5 - End Slope/ Wall 1 (B-B') - H=22' - End of Constr
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 3 - hwy 112 over i49\stability files\14-073 hwy 112 over 49 - bent 5 -end slope (b-b')_eoc.pl2   Run By: Matt Satterfield, PE      

3 2

1

1
11 2 2

1
2

2

3

5 4 4

5
6 6

6
6

bc def ghi j
a

# FS
a 4.8
b 4.8
c 4.8
d 4.8
e 4.8
f 4.8
g 4.8
h 4.8
i 4.8
j 4.8

Soil
Desc.

RnfrcZon
OnSi Fil
Chrty Cl
Sil Clay
Chert

Lmstone

Soil
Type
No.
1
2
3
4
5
6

Total
Unit Wt.

(pcf)
135.0
125.0
125.0
125.0
115.0
165.0

Saturated
Unit Wt.

(pcf)
135.0
125.0
125.0
125.0
115.0
165.0

Cohesion
Intercept

(psf)
5000.0
2500.0
2000.0
2000.0

0.0
5000.0

Friction
Angle
(deg)
0.0
0.0
0.0
0.0

30.0
0.0

Piez.
Surface

No.
0
0
0
0
0
0

PCSTABL5M/si  FSmin=4.8
Safety Factors Are Calculated By The Modified Bishop Method
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Hwy 112 over I-49 - Bent 5 - End Slope/ Wall 1 (B-B') - H=22' - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 3 - hwy 112 over i49\stability files\14-073 hwy 112 over 49 - bent 5 -end slope (b-b')_lt.pl2   Run By: Matt Satterfield, PE      
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5 4 4
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6
6

L1bc de fgh ij
a

# FS
a 1.9
b 1.9
c 1.9
d 1.9
e 1.9
f 1.9
g 1.9
h 1.9
i 1.9
j 1.9

Soil
Desc.

RnfrcZon
OnSi Fil
Chrty Cl
Sil Clay
Chert

Lmstone

Soil
Type
No.
1
2
3
4
5
6

Total
Unit Wt.

(pcf)
135.0
125.0
125.0
125.0
115.0
165.0

Saturated
Unit Wt.

(pcf)
135.0
125.0
125.0
125.0
115.0
165.0

Cohesion
Intercept

(psf)
5000.0
300.0
250.0
250.0

0.0
5000.0

Friction
Angle
(deg)
0.0

20.0
20.0
18.0
30.0
0.0

Piez.
Surface

No.
0
0
0
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=1.9
Safety Factors Are Calculated By The Modified Bishop Method
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Hwy 112 over I-49 - Bent 5 - End Slope/ Wall 1 (B-B') - H=22' - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 3 - hwy 112 over i49\stability files\14-073 hwy 112 over 49 - bent 5 -end slope (b-b')_seismic.pl2   Run By: Matt Satterfield, PE      

3 2

1

1
11 2 2

1
2

2
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5 4 4

5
6 6

6
6

L1bcd efgh i j
a

# FS
a 1.8
b 1.8
c 1.8
d 1.8
e 1.8
f 1.8
g 1.8
h 1.8
i 1.8
j 1.8

Soil
Desc.

RnfrcZon
OnSi Fil
Chrty Cl
Sil Clay
Chert

Lmstone

Soil
Type
No.
1
2
3
4
5
6

Total
Unit Wt.

(pcf)
135.0
125.0
125.0
125.0
115.0
165.0

Saturated
Unit Wt.

(pcf)
135.0
125.0
125.0
125.0
115.0
165.0

Cohesion
Intercept

(psf)
5000.0
300.0
250.0
250.0

0.0
5000.0

Friction
Angle
(deg)
0.0

20.0
20.0
18.0
30.0
0.0

Piez.
Surface

No.
0
0
0
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.030 g<

PCSTABL5M/si  FSmin=1.8
Safety Factors Are Calculated By The Modified Bishop Method
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Hwy 112 over I-49 - Bent 1 Side Slope - (C-C') - 3H:1V - H=30' - End of Const.
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 3 - hwy 112 over i49\stability files\14-073 hwy 112 over 49 - bent 1 -side slope (c-c') - eoc.pl2   Run By: Matt Satterfield, PE      

3
3

1

1
1 1

3 3

4

bc de fg hija

# FS
a 3.1
b 3.1
c 3.2
d 3.2
e 3.2
f 3.2
g 3.2
h 3.2
i 3.2
j 3.2

Soil
Desc.

OnSi Fil
Clay
Chert

Limeston

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
125.0
125.0
115.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
115.0
165.0

Cohesion
Intercept

(psf)
2000.0
2000.0

0.0
5000.0

Friction
Angle
(deg)
0.0
0.0

30.0
0.0

Piez.
Surface

No.
0
0
0
0

PCSTABL5M/si  FSmin=3.1
Safety Factors Are Calculated By The Modified Bishop Method
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Hwy 112 over I-49 - Bent 1 Side Slope - (C-C') - 3H:1V - H = 30' - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 3 - hwy 112 over i49\stability files\14-073 hwy 112 over 49 - bent 1 -side slope (c-c') - lt.pl2   Run By: Matt Satterfield, PE      

3
3

1

1
1 1

3 3

4

L1bc
def g

hi ja

# FS
a 2.0
b 2.1
c 2.1
d 2.1
e 2.1
f 2.1
g 2.1
h 2.2
i 2.2
j 2.2

Soil
Desc.

OnSi Fil
Clay
Chert

Limeston

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
125.0
125.0
115.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
115.0
165.0

Cohesion
Intercept

(psf)
300.0
250.0

0.0
5000.0

Friction
Angle
(deg)
20.0
20.0
30.0
0.0

Piez.
Surface

No.
0
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=2.0
Safety Factors Are Calculated By The Modified Bishop Method
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1315

Hwy 112 over I-49 - Bent 1 Side Slope - (C-C') - 3H:1V - H = 30' - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 3 - hwy 112 over i49\stability files\14-073 hwy 112 over 49 - bent 1 -side slope (c-c') - seismic.pl2   Run By: Matt Satterfield, PE      

3
3

1

1
1 1

3 3

4

L1bcde fgh
ij

a

# FS
a 1.7
b 1.7
c 1.7
d 1.8
e 1.8
f 1.8
g 1.8
h 1.8
i 1.8
j 1.8

Soil
Desc.

OnSi Fil
Clay
Chert

Limeston

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
125.0
125.0
115.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
115.0
165.0

Cohesion
Intercept

(psf)
300.0
250.0

0.0
5000.0

Friction
Angle
(deg)
20.0
20.0
30.0
0.0

Piez.
Surface

No.
0
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.060 g<

PCSTABL5M/si  FSmin=1.7
Safety Factors Are Calculated By The Modified Bishop Method
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Hwy 112 over I-49 - Bent 5 - Side Slope (D-D') - 3H:1V - H=24' - EOC
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 3 - hwy 112 over i49\stability files\14-073 hwy 112 over 49 - bent 5 -side slope (d-d') - eoc.pl2   Run By: Matt Satterfield, PE      

2
2

1

1 1

2 2

3 3
3

bcd ef gh ij
a

# FS
a 3.9
b 3.9
c 3.9
d 3.9
e 3.9
f 3.9
g 3.9
h 3.9
i 4.0
j 4.0

Soil
Desc.

OnSi FIL
Clay

Limeston

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
125.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
165.0

Cohesion
Intercept

(psf)
2000.0
2000.0
5000.0

Piez.
Surface

No.
0
0
0

PCSTABL5M/si  FSmin=3.9
Safety Factors Are Calculated By The Modified Bishop Method
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1180

1220

1260

1300

Hwy 112 over I-49 - Bent 5 - Side Slope (D-D') - 3H:1V - H=24' - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 3 - hwy 112 over i49\stability files\14-073 hwy 112 over 49 - bent 5 -side slope (d-d') - lt.pl2   Run By: Matt Satterfield, PE      

2
2

1

1 1

2 2

3 3
3

L1b cd e fg hi j
a

# FS
a 2.1
b 2.1
c 2.1
d 2.1
e 2.1
f 2.1
g 2.1
h 2.1
i 2.1
j 2.1

Soil
Desc.

OnSi Fil
Clay

Limeston

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
125.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
165.0

Cohesion
Intercept

(psf)
300.0
250.0

5000.0

Friction
Angle
(deg)
20.0
20.0
0.0

Piez.
Surface

No.
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=2.1
Safety Factors Are Calculated By The Modified Bishop Method
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1140

1180

1220

1260

1300

Hwy 112 over I-49 - Bent 5 - Side Slope (D-D') - 3H:1V - H=24' - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 3 - hwy 112 over i49\stability files\14-073 hwy 112 over 49 - bent 5 -side slope (d-d') - seismic.pl2   Run By: Matt Satterfield, PE      

2
2

1

1 1

2 2

3 3
3

L1bcd ef gh ija

# FS
a 1.7
b 1.8
c 1.8
d 1.8
e 1.8
f 1.8
g 1.8
h 1.8
i 1.8
j 1.8

Soil
Desc.

OnSi Fil
Clay

Limeston

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
125.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
165.0

Cohesion
Intercept

(psf)
300.0
250.0

5000.0

Friction
Angle
(deg)
20.0
20.0
0.0

Piez.
Surface

No.
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.060 g<

PCSTABL5M/si  FSmin=1.7
Safety Factors Are Calculated By The Modified Bishop Method
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APPROXIMATE PROFILE ALIGNMENT

INTERSTATE 49 OVER HIGHWAY 71 BUSINESS
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 10 2020 40 ft

Bridge layout plan provided by Garver, LLC

I

I’

G’

E’

FF’

E G

H’

H

J’

J



Grubbs, Hoskyn,Barton & Wyatt, Inc.
CONSULTING ENGINEERS PLATE 2 

Project Facet Project Feature Profile Section Design Loading 
Condition

Calculated Minimum 
Factor of Safety

End of Construction 2.6
Long Term 2.3
Seismic* 2.0

End of Construction 2.2
Long Term 2.0
Seismic* 1.9

End of Construction 1.6
Long Term 1.5
Seismic* 1.3

End of Construction 1.6
Long Term 1.5
Seismic* 1.3

End of Construction 1.5
Long Term 1.4
Seismic* 1.3

End of Construction 2.1
Long Term 2.0
Seismic* 1.7

SUMMARY of SLOPE STABILITY ANALYSIS RESULTS
PROJECT: AHTD BB0414: Porter Rd.-Hwy. 112/71B Widening & Intchng. Impvts. (Hwy 49)

LOCATION: Washington County, AR
GHBW JOB NO.: 14-073

Bridge A - Bent 1 End Slope

*Kh = 1.0*As for Simple Slope and 0.5*As for Retaining Walls

 I-49 over 71B

E-E'

F-F'

G-G'

Bridge B - Bent 1 End Slope

Bridge A -  Bent 3 End Slope

Bridge B  - Bent 3 End Slope H-H'

I-I'

J-J'

Bridge A/B - Bent 1 - Side Slope

Bridge A/B - Bent 3 - Side Slope
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I49 Over 71B - Br. A - Bent 1- End Slope(E-E') - H=27' - End of Construction
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 4 - i49 over 71b & wall no. 5\stability files\new\i49_over71b_brdg a_bent 1_end slope (e-e') _eoc.pl2   Run By: Matt Satterfield, PE      

4 1

2
2 2

1

3
3

3

52
1

1

4
5

5
6 6

5

6
6

bc
de

fg h
i

j
a

# FS
a 2.6
b 2.6
c 2.6
d 2.6
e 2.7
f 2.8
g 2.8
h 2.8
i 2.8
j 2.8

Soil
Desc.

SM-1
Reinf Zo
Emb Fill
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4
5
6

Total
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
0.0

3000.0
750.0

2000.0
1600.0
3000.0

Friction
Angle
(deg)
32.0
20.0
0.0
0.0
0.0
0.0

Piez.
Surface

No.
0
0
0
0
0
0

PCSTABL5M/si  FSmin=2.6
Safety Factors Are Calculated By The Modified Bishop Method
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I49 Over 71B - Br. A - Bent 1- End Slope(E-E') - H=27' - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 4 - i49 over 71b & wall no. 5\stability files\new\i49_over71b_brdg a_bent 1_end slope (e-e')_lt.pl2   Run By: Matt Satterfield, PE      

5 1

2
2 2

1

3
3

3

52
1

1

4
5

5
6 6

5

6
6

L1bcde f ghi j
a

# FS
a 2.3
b 2.3
c 2.3
d 2.3
e 2.3
f 2.3
g 2.3
h 2.3
i 2.3
j 2.3

Soil
Desc.

SM-1
Reinf Zo
Emb Fill
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4
5
6

Total
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
0.0

3000.0
750.0
300.0
200.0

1000.0

Friction
Angle
(deg)
32.0
20.0
0.0
20.0
18.0
25.0

Piez.
Surface

No.
0
0
0
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=2.3
Safety Factors Are Calculated By The Modified Bishop Method
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I49 Over 71B - Br. A - Bent 1- End Slope(E-E') - H=27' - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 4 - i49 over 71b & wall no. 5\stability files\old\i49_over71b_brdg a_bent 1_end slope _seismic.pl2   Run By: Matt Satterfield, PE      

5 1

2
2 2

1

3
3

3

52
1

1

4
5

5
6 6

5

6
6

L1bcde
fgh

i j
a

# FS
a 2.0
b 2.0
c 2.0
d 2.0
e 2.0
f 2.0
g 2.0
h 2.0
i 2.0
j 2.1

Soil
Desc.

SM-1
Reinf Zo
Emb Fill
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4
5
6

Total
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
0.0

3000.0
750.0
300.0
200.0

1000.0

Friction
Angle
(deg)
32.0
20.0
0.0
20.0
18.0
25.0

Piez.
Surface

No.
0
0
0
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.030 g<

PCSTABL5M/si  FSmin=2.0
Safety Factors Are Calculated By The Modified Bishop Method
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I49 Over 71B - Br. B - Bent 1- End Slope(F-F') - H=32' - End of Construction
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 4 - i49 over 71b & wall no. 5\stability files\new\i49_over71b_brdg b_bent 1_end slope (f-f')_eoc.pl2   Run By: Matt Satterfield, PE      

4 4 5 3
3

2
2 2

1

3 3

3

3

5 1 2
2

1
1

1
4

4

1

4
5

5
5

5

6 6

b

c

d

ef g

h

i

j
a

# FS
a 2.2
b 2.6
c 2.6
d 2.6
e 2.6
f 2.6
g 2.7
h 2.7
i 2.7
j 2.7

Soil
Desc.

SM-1
Reinf Zo
Emb Fill
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4
5
6

Total
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
0.0

3000.0
750.0

2000.0
1750.0
3000.0

Friction
Angle
(deg)
32.0
20.0
0.0
0.0
0.0
0.0

Piez.
Surface

No.
0
0
0
0
0
0

PCSTABL5M/si  FSmin=2.2
Safety Factors Are Calculated By The Modified Bishop Method
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I49 Over 71B - Br. B - Bent 1- End Slope(F-F') - H=32' - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 4 - i49 over 71b & wall no. 5\stability files\new\i49_over71b_brdg b_bent 1_end slope (f-f')_lt.pl2   Run By: Matt Satterfield, PE      

4 4 5 3
3

2
2 2

1

3 3

3

3

5 1 2
2

1
1

1
4

4

1

4
5

5
5

5

6 6

L1

b

cd

e

f g

h
i

j
a

# FS
a 2.0
b 2.0
c 2.1
d 2.1
e 2.1
f 2.1
g 2.1
h 2.1
i 2.1
j 2.1

Soil
Desc.

SM-1
Reinf Zo
Emb Fill
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4
5
6

Total
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
0.0

3000.0
750.0
400.0
300.0

1000.0

Friction
Angle
(deg)
32.0
20.0
0.0

26.0
24.0
25.0

Piez.
Surface

No.
0
0
0
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=2.0
Safety Factors Are Calculated By The Modified Bishop Method
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I49 Over 71B - Br. B - Bent 1- End Slope(F-F') - H=32' - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 4 - i49 over 71b & wall no. 5\stability files\new\i49_over71b_brdg b_bent 1_end slope (f-f')_seismic.pl2   Run By: Matt Satterfield, PE   

4 4 5 3
3

2
2 2

1

3 3

3

3

5 1 2
2

1
1

1
4

4

1

4
5

5
5

5

6 6

L1

b

cde fg h

i
ja

# FS
a 1.9
b 1.9
c 1.9
d 1.9
e 1.9
f 1.9
g 2.0
h 2.0
i 2.0
j 2.0

Soil
Desc.

SM-1
Reinf Zo
Emb Fill
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4
5
6

Total
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
0.0

3000.0
750.0
400.0
300.0

1000.0

Friction
Angle
(deg)
32.0
20.0
0.0

26.0
24.0
25.0

Piez.
Surface

No.
0
0
0
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.030 g<

PCSTABL5M/si  FSmin=1.9
Safety Factors Are Calculated By The Modified Bishop Method
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I49 Over 71B - Br. A - Bent 3- End Slope(G-G') - 2H:1V - H=33' - End of Const.
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 4 - i49 over 71b & wall no. 5\stability files\new\i49_over71b_brdg a_bent 3_end slope (g-g') _eoc.pl2   Run By: Matt Satterfield, PE     

2

1

1

3 3

4 4

bc d ef g h ij a

# FS
a 1.6
b 1.6
c 1.6
d 1.6
e 1.7
f 1.7
g 1.7
h 1.7
i 1.7
j 1.8

Soil
Desc.

Emb Fill
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
125.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
750.0

2000.0
2600.0
3000.0

Piez.
Surface

No.
0
0
0
0

PCSTABL5M/si  FSmin=1.6
Safety Factors Are Calculated By The Modified Bishop Method



0 40 80 120 160 200
1170

1210

1250

1290

1330

I49 Over 71B - Br. A - Bent 3- End Slope(G-G') - 2H:1V - H=33' - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 4 - i49 over 71b & wall no. 5\stability files\new\i49_over71b_brdg a_bent 3_end slope (g-g') _lt.pl2   Run By: Matt Satterfield, PE      

2

1

1

3 3

4 4

L1bc d efg h i ja

# FS
a 1.5
b 1.5
c 1.5
d 1.5
e 1.5
f 1.5
g 1.5
h 1.5
i 1.5
j 1.5

Soil
Desc.

Emb Fill
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
125.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
750.0
400.0
500.0

1000.0

Friction
Angle
(deg)
0.0

20.0
19.0
25.0

Piez.
Surface

No.
0
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=1.5
Safety Factors Are Calculated By The Modified Bishop Method



0 40 80 120 160 200
1170

1210

1250
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1330

I49 Over 71B - Br. A - Bent 3- End Slope(G-G') - 2H:1V - H=33' - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 4 - i49 over 71b & wall no. 5\stability files\new\i49_over71b_brdg a_bent 3_end slope (g-g') _seismic.pl2   Run By: Matt Satterfield, PE  

2

1

1

3 3

4 4

L1 bc de fg hi ja

# FS
a 1.3
b 1.3
c 1.3
d 1.3
e 1.3
f 1.3
g 1.3
h 1.3
i 1.3
j 1.3

Soil
Desc.

Emb Fill
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
125.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
750.0
400.0
500.0

1000.0

Friction
Angle
(deg)
0.0

20.0
19.0
25.0

Piez.
Surface

No.
0
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.060 g<

PCSTABL5M/si  FSmin=1.3
Safety Factors Are Calculated By The Modified Bishop Method



0 40 80 120 160 200
1170

1210

1250

1290
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I49 Over 71B - Br. B - Bent 3- End Slope(H-H') - 2H:1V - H=32' - End of Const
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 4 - i49 over 71b & wall no. 5\stability files\new\i49_over71b_brdg b_bent 3_end slope (h-h')_eoc.pl2   Run By: Matt Satterfield, PE     

2

1

1

23
3

4 4

bc de fg h ij a

# FS
a 1.6
b 1.6
c 1.6
d 1.6
e 1.7
f 1.7
g 1.7
h 1.7
i 1.8
j 1.8

Soil
Desc.

Emb Fill
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
125.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
750.0

2000.0
1800.0
3000.0

Piez.
Surface

No.
0
0
0
0

PCSTABL5M/si  FSmin=1.6
Safety Factors Are Calculated By The Modified Bishop Method
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1170
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1290
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I49 Over 71B - Br. B - Bent 3- End Slope(H-H') - 2H:1V - H=32' - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 4 - i49 over 71b & wall no. 5\stability files\new\i49_over71b_brdg b_bent 3_end slope (h-h')_lt.pl2   Run By: Matt Satterfield, PE      

2

1

1

23
3

4 4

L1bc de fg hij a

# FS
a 1.5
b 1.5
c 1.5
d 1.5
e 1.5
f 1.5
g 1.5
h 1.5
i 1.5
j 1.6

Soil
Desc.

Emb Fill
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
125.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
750.0
400.0
300.0

1000.0

Friction
Angle
(deg)
0.0

20.0
21.0
25.0

Piez.
Surface

No.
0
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=1.5
Safety Factors Are Calculated By The Modified Bishop Method



0 40 80 120 160 200
1170

1210

1250

1290

1330

I49 Over 71B - Br. B - Bent 3- End Slope(H-H') - 2H:1V - H=32' - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 4 - i49 over 71b & wall no. 5\stability files\new\i49_over71b_brdg b_bent 3_end slope (h-h')_seismic.pl2   Run By: Matt Satterfield, PE  

2

1

1

23
3

4 4

L1bc de f gh ij a

# FS
a 1.3
b 1.3
c 1.3
d 1.3
e 1.3
f 1.3
g 1.3
h 1.3
i 1.3
j 1.3

Soil
Desc.

Emb Fill
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
125.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
750.0
400.0
300.0

1000.0

Friction
Angle
(deg)
0.0

20.0
21.0
25.0

Piez.
Surface

No.
0
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.060 g<

PCSTABL5M/si  FSmin=1.3
Safety Factors Are Calculated By The Modified Bishop Method



0 20 40 60 80 100 120 140
1180

1200

1220

1240

1260

1280

I49 Over 71B- Wall No. 5- 20' ht - Bent 1 Side Slope (I-I') - EOC
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 4 - i49 over 71b & wall no. 5\stability files\new\i49_over71b_brdg a&b_bent 1_side slope (i-i')_eoc.pl2   Run By: Matt Satterfield, PE     

5 5 1

2

2

1 1 3

1 3

2
1 1

1 5

4

5

5

6

5

6 6

b cde fg hij
a

# FS
a 1.5
b 1.5
c 1.5
d 1.6
e 1.6
f 1.6
g 1.6
h 1.7
i 1.8
j 1.8

Soil
Desc.

SM-1
Reinf Zo
Emb Fill
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4
5
6

Total
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
0.0

3000.0
750.0
750.0

1250.0
3000.0

Friction
Angle
(deg)
32.0
20.0
0.0
0.0
0.0
0.0

Piez.
Surface

No.
0
0
0
0
0
0

PCSTABL5M/si  FSmin=1.5
Safety Factors Are Calculated By The Modified Bishop Method



0 20 40 60 80 100 120 140
1180

1200

1220

1240

1260

1280

I49 Over 71B- Wall No. 5- 20' ht - Bent 1 Side Slope (I-I') - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 4 - i49 over 71b & wall no. 5\stability files\new\i49_over71b_brdg a&b_bent 1_side slope (i-i')_lt.pl2   Run By: Matt Satterfield, PE      

5 5 1

2

2

1 1 3

1 3

2
1 1

1 5

4

5

5

6

5

6 6

L1b cdef
g h ij

a

# FS
a 1.4
b 1.4
c 1.4
d 1.5
e 1.5
f 1.5
g 1.5
h 1.6
i 1.6
j 1.6

Soil
Desc.

SM-1
Reinf Zo
Emb Fill
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4
5
6

Total
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
0.0

3000.0
750.0
750.0
250.0

1000.0

Friction
Angle
(deg)
32.0
20.0
0.0
0.0
22.0
25.0

Piez.
Surface

No.
0
0
0
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=1.4
Safety Factors Are Calculated By The Modified Bishop Method



0 20 40 60 80 100 120 140
1180

1200

1220

1240

1260

1280

I49 Over 71B- Wall No. 5- 20' ht - Bent 1 Side Slope (I-I') - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 4 - i49 over 71b & wall no. 5\stability files\new\i49_over71b_brdg a&b_bent 1_side slope (i-i')_seismic.pl2   Run By: Matt Satterfield, PE  

5 5 1

2

2

1 1 3

1 3

2
1 1

1 5

4

5

5

6

5

6 6

L1b cdef
g h ij

a

# FS
a 1.3
b 1.3
c 1.4
d 1.4
e 1.4
f 1.4
g 1.5
h 1.5
i 1.5
j 1.6

Soil
Desc.

SM-1
Reinf Zo
Emb Fill
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4
5
6

Total
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
0.0

3000.0
750.0
750.0
250.0

1000.0

Friction
Angle
(deg)
32.0
20.0
0.0
0.0
22.0
25.0

Piez.
Surface

No.
0
0
0
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.030 g<

PCSTABL5M/si  FSmin=1.3
Safety Factors Are Calculated By The Modified Bishop Method



0 50 100 150 200 250
1170

1220

1270

1320

1370

I49 Over 71B- Bridges A/B - Bent 3- SideSlope (J-J') - 3H:1V - H=30' - EOC
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 4 - i49 over 71b & wall no. 5\stability files\new\i49_over71b_brdg a&b_bent 3_side slope (j-j')_eoc.pl2   Run By: Matt Satterfield, PE    

2

1

1
1 1

2 2

3 3

bc defg h ij a

# FS
a 2.1
b 2.2
c 2.3
d 2.3
e 2.3
f 2.3
g 2.4
h 2.4
i 2.5
j 2.5

Soil
Desc.

Emb Fill
Si Clay

W Shale

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
135.0

Cohesion
Intercept

(psf)
750.0

2500.0
3000.0

Piez.
Surface

No.
0
0
0

PCSTABL5M/si  FSmin=2.1
Safety Factors Are Calculated By The Modified Bishop Method



0 50 100 150 200 250
1170

1220

1270

1320

1370

I49 Over 71B- Bridges A/B - Bent 3- SideSlope (J-J') - 3H:1V - H=30' - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 4 - i49 over 71b & wall no. 5\stability files\new\i49_over71b_brdg a&b_bent 3_side slope (j-j')_lt.pl2   Run By: Matt Satterfield, PE      

2

1

1
1 1

2 2

3 3

L1bc def ghi ja

# FS
a 2.0
b 2.0
c 2.0
d 2.1
e 2.1
f 2.1
g 2.1
h 2.2
i 2.2
j 2.2

Soil
Desc.

Emb Fill
Si Clay

W Shale

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
135.0

Cohesion
Intercept

(psf)
750.0
450.0

1000.0

Friction
Angle
(deg)
0.0

20.0
25.0

Piez.
Surface

No.
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=2.0
Safety Factors Are Calculated By The Modified Bishop Method



0 50 100 150 200 250
1170

1220

1270

1320

1370

I49 Over 71B- Bridges A/B - Bent 3- SideSlope (J-J') - 3H:1V - H=30' - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 4 - i49 over 71b & wall no. 5\stability files\new\i49_over71b_brdg a&b_bent 3_side slope (j-j')_seismic.pl2   Run By: Matt Satterfield, PE 

2

1

1
1 1

2 2

3 3

L1b cde f gh i ja

# FS
a 1.7
b 1.7
c 1.7
d 1.7
e 1.7
f 1.7
g 1.7
h 1.8
i 1.8
j 1.8

Soil
Desc.

Emb Fill
Si Clay

W Shale

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
135.0

Cohesion
Intercept

(psf)
750.0
450.0

1000.0

Friction
Angle
(deg)
0.0

20.0
25.0

Piez.
Surface

No.
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.060 g<

PCSTABL5M/si  FSmin=1.7
Safety Factors Are Calculated By The Modified Bishop Method
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+
APPROXIMATE PROFILE ALIGNMENT

HIGHWAY 112 RAMP TO INTERSTATE 49 NORTHBOUND
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 10 4040 80 ft

Bridge layout plan provided by Garver, LLC

N’

N

L’

LK

K’

M

M’



Grubbs, Hoskyn,Barton & Wyatt, Inc.
CONSULTING ENGINEERS PLATE 2 

Project Facet Project Feature Profile Section Design Loading 
Condition

Calculated Minimum 
Factor of Safety

End of Construction 2.1 
Long Term 1.6 
Seismic* 1.4

End of Construction 3.4
Long Term 1.7
Seismic* 1.5

End of Construction 2.5
Long Term 1.9
Seismic* 1.6

End of Construction 3.8
Long Term 2.1
Seismic* 1.8

SUMMARY of SLOPE STABILITY ANALYSIS RESULTS
PROJECT: AHTD BB0414: Porter Rd.-Hwy. 112/71B Widening & Intchng. Impvts. (Hwy 49)

LOCATION: Washington County, AR
GHBW JOB NO.: 14-073

Bent 1 End Slope

*Kh = 1.0*As for Simple Slope and 0.5*As for Retaining Walls

Hwy 112 Ramp to    
I-49NB

K-K'

L-L'

M-M'

N-N'

Bent 1 Side Slope

Bent 3 End Slope

Bent 3 Side Slope



0 25 50 75 100 125 150 175
1170

1195

1220

1245

1270

1295

Hwy 112 Ramp to I49 - Bent 1 - End Slope(K-K')- 2H:1V - H=26' - End of Construct
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 5 - hwy 112 ramp to i49 nb\stability files\14-073_hwy112 ramp to i49 _bent 1_end bent_(k-k')__eoc.pl2   Run By: Matt Satterfield, PE     

2

1

1

1

2 2 2

3 3 3

bc d efghij
a

# FS
a 2.1
b 2.3
c 2.3
d 2.4
e 2.6
f 2.7
g 2.8
h 2.8
i 2.9
j 2.9

Soil
Desc.

Fill
Chrty Cl
Limeston

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
110.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
165.0

Cohesion
Intercept

(psf)
750.0

2000.0
5000.0

Piez.
Surface

No.
0
0
0

PCSTABL5M/si  FSmin=2.1
Safety Factors Are Calculated By The Modified Bishop Method



0 25 50 75 100 125 150 175
1170

1195

1220

1245

1270

1295

Hwy 112 Ramp to I49 - Bent 1 - End Slope(K-K') - 2H:1V - H=26' - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 5 - hwy 112 ramp to i49 nb\stability files\14-073_hwy112 ramp to i49 _bent 1_end bent_(k-k')__lt.pl2   Run By: Matt Satterfield, PE      

2

1

1

1

2 2 2

3 3 3

L1b cdefgh i j
a

# FS
a 1.6
b 1.6
c 1.6
d 1.6
e 1.6
f 1.6
g 1.6
h 1.6
i 1.6
j 1.6

Soil
Desc.

Fill
Chrty Cl
Limeston

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
115.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
115.0
165.0

Cohesion
Intercept

(psf)
750.0
250.0

5000.0

Friction
Angle
(deg)
0.0

20.0
0.0

Piez.
Surface

No.
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=1.6
Safety Factors Are Calculated By The Modified Bishop Method



0 25 50 75 100 125 150 175
1170

1195

1220

1245

1270

1295

Hwy 112 Ramp to I49 - Bent 1 - End Slope(K-K') - 2H:1V - H=26' - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 5 - hwy 112 ramp to i49 nb\stability files\14-073_hwy112 ramp to i49 _bent 1_end bent_(k-k')__seismic.pl2   Run By: Matt Satterfield, PE  

2

1

1

1

2 2 2

3 3 3

L1b cdef ghij
a

# FS
a 1.4
b 1.4
c 1.4
d 1.4
e 1.4
f 1.4
g 1.4
h 1.4
i 1.4
j 1.4

Soil
Desc.

Fill
Chrty Cl
Limeston

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
115.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
115.0
165.0

Cohesion
Intercept

(psf)
750.0
250.0

5000.0

Friction
Angle
(deg)
0.0

20.0
0.0

Piez.
Surface

No.
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.060 g<

PCSTABL5M/si  FSmin=1.4
Safety Factors Are Calculated By The Modified Bishop Method



0 40 80 120 160 200
1170

1210

1250

1290

1330

Hwy 112 Ramp to I49 - Bent 4 - End Slope(L-L') - 2H:1V - H=28' - End of Const
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 5 - hwy 112 ramp to i49 nb\stability files\14-073_hwy112 ramp to i49 _bent 4_end bent_(l-l')__eoc.pl2   Run By: Matt Satterfield, PE    

4

1

1

1
1

2

2 2

3
3 3

5
4

4 4

5
5

5

bcd e fg hi ja

# FS
a 3.4
b 3.4
c 3.5
d 3.5
e 3.5
f 3.5
g 3.5
h 3.5
i 3.5
j 3.6

Soil
Desc.

Emb Fill
OnSi Fil
Chrt CL
Sil Clay

Limeston

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
125.0
125.0
115.0
125.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
115.0
125.0
165.0

Cohesion
Intercept

(psf)
750.0

2000.0
2500.0
2000.0
5000.0

Piez.
Surface

No.
0
0
0
0
0

PCSTABL5M/si  FSmin=3.4
Safety Factors Are Calculated By The Modified Bishop Method



0 40 80 120 160 200
1170

1210

1250

1290

1330

Hwy 112 Ramp to I49 - Bent 4 - End Slope(L-L') - 2H:1V - H=28' - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 5 - hwy 112 ramp to i49 nb\stability files\14-073_hwy112 ramp to i49 _bent 4_end bent_(l-l')__lt.pl2   Run By: Matt Satterfield, PE      

4

1

1

1
1

2

2 2

3
3 3

5
4

4 4

5
5

5

L1bc d ef gh ij a

# FS
a 1.7
b 1.8
c 1.8
d 1.8
e 1.8
f 1.8
g 1.8
h 1.8
i 1.8
j 1.8

Soil
Desc.

Emb Fill
OnSi Fil
Chrt CL
Sil Clay

Limeston

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
125.0
125.0
115.0
125.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
115.0
125.0
165.0

Cohesion
Intercept

(psf)
750.0
250.0
300.0
200.0

5000.0

Friction
Angle
(deg)
0.0

20.0
25.0
20.0
0.0

Piez.
Surface

No.
0
0
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=1.7
Safety Factors Are Calculated By The Modified Bishop Method



0 40 80 120 160 200
1170

1210

1250

1290

1330

Hwy 112 Ramp to I49 - Bent 4 - End Slope(L-L') - 2H:1V - H=28' - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 5 - hwy 112 ramp to i49 nb\stability files\14-073_hwy112 ramp to i49 _bent 4_end bent_(l-l')__seismic.pl2   Run By: Matt Satterfield, PE 

4

1

1

1
1

2

2 2

3
3 3

5
4

4 4

5
5

5

L1bc de fghi ja

# FS
a 1.5
b 1.6
c 1.6
d 1.6
e 1.6
f 1.6
g 1.6
h 1.6
i 1.6
j 1.6

Soil
Desc.

Emb Fill
OnSi Fil
Chrt CL
Sil Clay

Limeston

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
125.0
125.0
115.0
125.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
115.0
125.0
165.0

Cohesion
Intercept

(psf)
750.0
250.0
300.0
200.0

5000.0

Friction
Angle
(deg)
0.0

20.0
25.0
20.0
0.0

Piez.
Surface

No.
0
0
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.060 g<

PCSTABL5M/si  FSmin=1.5
Safety Factors Are Calculated By The Modified Bishop Method



0 40 80 120 160 200
1170

1210

1250

1290

1330

Hwy 112 Ramp to I49 - Bent 1 -Side Slope(M-M')- 3H:1V - H=26' - End of Construct
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 5 - hwy 112 ramp to i49 nb\stability files\14-073_hwy112 ramp to i49 _bent 1_side slope_(m-m')__eoc.pl2   Run By: Matt Satterfield, PE 

2

1

1

2 2 2

3 3 3

b cd e fghij
a

# FS
a 2.5
b 2.6
c 2.7
d 2.7
e 2.8
f 2.8
g 2.8
h 2.9
i 2.9
j 3.0

Soil
Desc.

Fill
Chrty Cl
Limeston

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
110.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
165.0

Cohesion
Intercept

(psf)
750.0

2000.0
5000.0

Piez.
Surface

No.
0
0
0

PCSTABL5M/si  FSmin=2.5
Safety Factors Are Calculated By The Modified Bishop Method



0 40 80 120 160 200
1170

1210

1250

1290

1330

Hwy 112 Ramp to I49 - Bent 1 -Side Slope(M-M')- 3H:1V - H=26' - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 5 - hwy 112 ramp to i49 nb\stability files\14-073_hwy112 ramp to i49 _bent 1_side slope_(m-m')__lt.pl2   Run By: Matt Satterfield, PE   

2

1

1

2 2 2

3 3 3

L1bcd e f gh i ja

# FS
a 1.9
b 1.9
c 2.0
d 2.0
e 2.0
f 2.0
g 2.0
h 2.0
i 2.0
j 2.0

Soil
Desc.

Fill
Chrty Cl
Limeston

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
110.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
165.0

Cohesion
Intercept

(psf)
750.0
250.0

5000.0

Friction
Angle
(deg)
0.0

20.0
0.0

Piez.
Surface

No.
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=1.9
Safety Factors Are Calculated By The Modified Bishop Method



0 40 80 120 160 200
1170

1210

1250

1290

1330

Hwy 112 Ramp to I49 - Bent 1 -Side Slope(M-M')- 3H:1V - H=26' - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 5 - hwy 112 ramp to i49 nb\stability files\14-073_hwy112 ramp to i49 _bent 1_side slope_(m-m')__seismic.pl2   Run By: Matt Satterfield, P

2

1

1

2 2 2

3 3 3

L1 bcd e fgh ija

# FS
a 1.6
b 1.6
c 1.6
d 1.6
e 1.6
f 1.6
g 1.6
h 1.6
i 1.6
j 1.7

Soil
Desc.

Fill
Chrty Cl
Limeston

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
110.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
165.0

Cohesion
Intercept

(psf)
750.0
250.0

5000.0

Friction
Angle
(deg)
0.0

20.0
0.0

Piez.
Surface

No.
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.060 g<

PCSTABL5M/si  FSmin=1.6
Safety Factors Are Calculated By The Modified Bishop Method



0 40 80 120 160 200
1170

1210

1250

1290

1330

Hwy 112 Ramp to I49 - Bent 4 -Side Slope(N-N') - 3H:1V - H=28' - End of Const
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 5 - hwy 112 ramp to i49 nb\stability files\14-073_hwy112 ramp to i49 _bent 4_side slope_(n-n')__eoc.pl2   Run By: Matt Satterfield, PE  

4
2

1

1

2 2

3
3 3

5
4

4 4

5
5

5

bc de f gh i ja

# FS
a 3.8
b 3.9
c 4.0
d 4.0
e 4.0
f 4.0
g 4.0
h 4.0
i 4.0
j 4.0

Soil
Desc.

Emb Fill
OnSi Fil
Chrt CL
Sil Clay

Limeston

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
125.0
125.0
115.0
125.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
115.0
125.0
165.0

Cohesion
Intercept

(psf)
750.0

2000.0
2500.0
2000.0
5000.0

Piez.
Surface

No.
0
0
0
0
0

PCSTABL5M/si  FSmin=3.8
Safety Factors Are Calculated By The Modified Bishop Method
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Hwy 112 Ramp to I49 - Bent 4 -Side Slope(N-N') - 3H:1V - H=28' - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 5 - hwy 112 ramp to i49 nb\stability files\14-073_hwy112 ramp to i49 _bent 4_side slope_(n-n')__lt.pl2   Run By: Matt Satterfield, PE    

4
2

1

1

2 2

3
3 3

5
4

4 4

5
5

5

L1b cd ef ghij a

# FS
a 2.1
b 2.1
c 2.1
d 2.1
e 2.1
f 2.2
g 2.2
h 2.2
i 2.2
j 2.2

Soil
Desc.

Emb Fill
OnSi Fil
Chrt CL
Sil Clay

Limeston

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
125.0
125.0
115.0
125.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
115.0
125.0
165.0

Cohesion
Intercept

(psf)
750.0
250.0
300.0
200.0

5000.0

Friction
Angle
(deg)
0.0

20.0
25.0
20.0
0.0

Piez.
Surface

No.
0
0
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=2.1
Safety Factors Are Calculated By The Modified Bishop Method
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Hwy 112 Ramp to I49 - Bent 4 -Side Slope(N-N') - 3H:1V - H=28' - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 5 - hwy 112 ramp to i49 nb\stability files\14-073_hwy112 ramp to i49 _bent 4_side slope_(n-n')__seismic.pl2   Run By: Matt Satterfield, PE

4
2

1

1

2 2

3
3 3

5
4

4 4

5
5

5

L1b c def g hij
a

# FS
a 1.8
b 1.8
c 1.8
d 1.8
e 1.8
f 1.8
g 1.8
h 1.8
i 1.8
j 1.9

Soil
Desc.

Emb Fill
OnSi Fil
Chrt CL
Sil Clay

Limeston

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
125.0
125.0
115.0
125.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
115.0
125.0
165.0

Cohesion
Intercept

(psf)
750.0
250.0
300.0
200.0

5000.0

Friction
Angle
(deg)
0.0

20.0
25.0
20.0
0.0

Piez.
Surface

No.
0
0
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.060 g<

PCSTABL5M/si  FSmin=1.8
Safety Factors Are Calculated By The Modified Bishop Method



 

ATTACHMENT 18 
 



+
APPROXIMATE PROFILE ALIGNMENT

MSE WALL NO. 4
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 10 2525 50 ft

MSE wall layout plan provided by Garver, LLC

O

O’



Grubbs, Hoskyn,Barton & Wyatt, Inc.
CONSULTING ENGINEERS PLATE 2 

Project Facet Approximate Location Profile Section Design Loading 
Condition

Calculated Minimum 
Factor of Safety

End of Construction 2.5 
Long Term 1.7 
Seismic* 1.5

*Kh = 1.0*As for Simple Slope and 0.5*As for Retaining Walls

MSE Wall No. 4 O-O'

SUMMARY of SLOPE STABILITY ANALYSIS RESULTS
PROJECT: AHTD BB0414: Porter Rd.-Hwy. 112/71B Widening & Intchng. Impvts. (Hwy 49)

LOCATION: Washington County, AR
GHBW JOB NO.: 14-073

Sta 0+40



0 30 60 90 120 150
1190

1220

1250

1280

1310

BB0414: Retaining Wall No 4: Sta 0+40 - (O-O') - H=22' - End of Const.
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 6 - wall no. 4\stability files\14-073_wall no. 4 - (o-o') - eoc.pl2   Run By: Matt Satterfield, PE      

3

1

1

2

2

1

2

4 1
4

4 4

5

bc def gh ij
a

# FS
a 2.5
b 2.5
c 2.5
d 2.5
e 2.5
f 2.5
g 2.5
h 2.5
i 2.5
j 2.6

Soil
Desc.

Reinf Zo
Emb Fill

Cl Si
Chrty Cl
Lmstone

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
135.0
125.0
110.0
125.0
165.0

Saturated
Unit Wt.

(pcf)
135.0
125.0
110.0
125.0
165.0

Cohesion
Intercept

(psf)
3000.0
750.0
1000.0
2500.0
5000.0

Friction
Angle
(deg)
20.0
0.0
0.0
0.0
0.0

Piez.
Surface

No.
0
0
0
0
0

PCSTABL5M/si  FSmin=2.5
Safety Factors Are Calculated By The Modified Bishop Method



0 30 60 90 120 150
1190

1220

1250

1280

1310

BB0414: Retaining Wall No 4: Sta 0+40 - (O-O') - H=22' - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 6 - wall no. 4\stability files\14-073_wall no. 4 - (o-o') - lt.pl2   Run By: Matt Satterfield, PE      

3

1

1

2

2

1

2

4 1
4

4 4

5

L1b cde f gh i ja

# FS
a 1.7
b 1.7
c 1.7
d 1.7
e 1.8
f 1.8
g 1.8
h 1.8
i 1.8
j 1.8

Soil
Desc.

Reinf Zo
Emb Fill

Cl Si
Chrty Cl
Lmstone

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
135.0
125.0
110.0
125.0
165.0

Saturated
Unit Wt.

(pcf)
135.0
125.0
110.0
125.0
165.0

Cohesion
Intercept

(psf)
3000.0
750.0
150.0
250.0
5000.0

Friction
Angle
(deg)
20.0
0.0

18.0
28.0
0.0

Piez.
Surface

No.
0
0
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=1.7
Safety Factors Are Calculated By The Modified Bishop Method
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1190

1220
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1310

BB0414: Retaining Wall No 4: Sta 0+40 - (O-O') - H=22' - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 6 - wall no. 4\stability files\14-073_wall no. 4 - (o-o') - seismic.pl2   Run By: Matt Satterfield, PE      

3

1

1

2

2

1

2

4 1
4

4 4

5

L1b cde fgh ij
a

# FS
a 1.5
b 1.5
c 1.5
d 1.5
e 1.5
f 1.5
g 1.5
h 1.5
i 1.5
j 1.5

Soil
Desc.

Reinf Zo
Emb Fill

Cl Si
Chrty Cl
Lmstone

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
135.0
125.0
110.0
125.0
165.0

Saturated
Unit Wt.

(pcf)
135.0
125.0
110.0
125.0
165.0

Cohesion
Intercept

(psf)
3000.0
750.0
150.0
250.0
5000.0

Friction
Angle
(deg)
20.0
0.0

18.0
28.0
0.0

Piez.
Surface

No.
0
0
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.060 g<

PCSTABL5M/si  FSmin=1.5
Safety Factors Are Calculated By The Modified Bishop Method
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+
APPROXIMATE PROFILE ALIGNMENT

INTERSTATE 49 OVER VAN ASCHE DRIVE
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 10 3030 60 ft

Bridge layout planS provided by Garver, LLC

PP’ Q’Q

R

R’

S’

S



Grubbs, Hoskyn,Barton & Wyatt, Inc.
CONSULTING ENGINEERS PLATE 2 

Project Facet Project Feature Profile Section Design Loading 
Condition

Calculated Minimum 
Factor of Safety

End of Construction 3.7
Long Term 1.5
Seismic* 1.3

End of Construction 3.1
Long Term 1.5
Seismic* 1.5

End of Construction 5.5
Long Term 2.4
Seismic* 1.9

End of Construction 4.4
Long Term 2.1
Seismic* 1.7

SUMMARY of SLOPE STABILITY ANALYSIS RESULTS
PROJECT: AHTD BB0414: Porter Rd.-Hwy. 112/71B Widening & Intchng. Impvts. (Hwy 49)

LOCATION: Washington County, AR
GHBW JOB NO.: 14-073

Bent 1 End Slope (MSE 
Wall No. 7)

*Kh = 1.0*As for Simple Slope and 0.5*As for Retaining Walls

I-49 over Van Asche 
Drive

P-P'

Q-Q'

R-R'

S-S'

Bent 2 End Slope (MSE 
Wall No. 8)

Bent 1 Side Slope

Bent 3 Side Slope



0 20 40 60 80 100 120 140
1190

1210

1230

1250

1270

1290

I 49 over Van Asche- Bent 1- End Slope (P-P') - H=22' - End of Construct
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 7 - i49 over van asche\stability files\14-073_49&van asche_bent 1_end slope_(p-p')_eoc.pl2   Run By: Matt Satterfield, PE      

3

2

2
2

1
3 3

1 3

4
4 4

5

5

bcd ef gh ij
a

# FS
a 3.7
b 3.7
c 3.7
d 3.7
e 3.7
f 3.7
g 3.7
h 3.7
i 3.7
j 3.7

Soil
Desc.

SM-1
Rnf Zone
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
0.0

3000.0
2000.0
1750.0
3000.0

Friction
Angle
(deg)
32.0
20.0
0.0
0.0
0.0

Piez.
Surface

No.
0
0
0
0
0

PCSTABL5M/si  FSmin=3.7
Safety Factors Are Calculated By The Modified Bishop Method
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1190

1210

1230

1250

1270

1290

I 49 over Van Asche- Bent 1- End Slope (P-P') - H=22' - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 7 - i49 over van asche\stability files\14-073_49&van asche_bent 1_end slope_(p-p')_lt.pl2   Run By: Matt Satterfield, PE      

3

2

2
2

1
3 3

1 3

4 4
2

4
4 4 4

5
5

5

L1b c def ghi j
a

# FS
a 1.5
b 1.5
c 1.5
d 1.5
e 1.5
f 1.5
g 1.5
h 1.5
i 1.5
j 1.5

Soil
Desc.

SM-1
Rnf Zone
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
0.0

3000.0
225.0
200.0
3000.0

Friction
Angle
(deg)
32.0
20.0
20.0
20.0
0.0

Piez.
Surface

No.
0
0
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=1.5
Safety Factors Are Calculated By The Modified Bishop Method



0 20 40 60 80 100 120 140
1190

1210

1230

1250

1270

1290

I 49 over Van Asche- Bent 1- End Slope (P-P') - H=22' - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 7 - i49 over van asche\stability files\14-073_49&van asche_bent 1_end slope_(p-p')_seismic.pl2   Run By: Matt Satterfield, PE      

3

2

2
2

1
3 3

1 3

4
2

4
4 4

5

5

L1b c def g hi j
a

# FS
a 1.3
b 1.4
c 1.4
d 1.4
e 1.4
f 1.4
g 1.5
h 1.5
i 1.5
j 1.5

Soil
Desc.

SM-1
Rnf Zone

Fill
Si Clay

W Shale

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
0.0

3000.0
225.0
200.0
3000.0

Friction
Angle
(deg)
32.0
20.0
20.0
20.0
0.0

Piez.
Surface

No.
0
0
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.030 g<

PCSTABL5M/si  FSmin=1.3
Safety Factors Are Calculated By The Modified Bishop Method
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1190

1210
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1270

1290

I 49 over Van Asche- Bent 2- End Slope (Q-Q') - H=21' - End of Construct
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 7 - i49 over van asche\stability files\14-073_49&van asche_bent 2_end slope_(q-q')_eoc.pl2   Run By: Matt Satterfield, PE      

1

2

2
2

1
1 3 3

2
1

1 3

4
1 1

4

4
4

5
5

5

b cd e fg hij
a

# FS
a 3.1
b 3.1
c 3.2
d 3.2
e 3.2
f 3.2
g 3.3
h 3.3
i 3.3
j 3.3

Soil
Desc.

SM-1
Rnf Zone
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
0.0

3000.0
2000.0
1000.0
3000.0

Friction
Angle
(deg)
32.0
20.0
0.0
0.0
0.0

Piez.
Surface

No.
0
0
0
0
0

PCSTABL5M/si  FSmin=3.1
Safety Factors Are Calculated By The Modified Bishop Method
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1220
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1280

1300

Hwy 49 over Van Asche- Bent 2- End Slope(Q-Q') - H=21' - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 7 - i49 over van asche\stability files\14-073_49&van asche_bent 2_end slope_(q-q')_lt.pl2   Run By: Matt Satterfield, PE      

1

2

2
2

1
1 3 3

2
1

1 3

4
1 1

4

4
4

5
5

5

L1bc d e fg h ij
a

# FS
a 1.5
b 1.6
c 1.6
d 1.6
e 1.6
f 1.6
g 1.7
h 1.7
i 1.7
j 1.7

Soil
Desc.

SM-1
Rnf Zone
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
0.0

3000.0
200.0
150.0
3000.0

Friction
Angle
(deg)
32.0
20.0
20.0
18.0
0.0

Piez.
Surface

No.
0
0
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=1.5
Safety Factors Are Calculated By The Modified Bishop Method
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1300

Hwy 49 over Van Asche- Bent 2- End Slope(Q-Q') - H=21' - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\structure - i49 over van asche\stability\14-073_49&van asche_bent 2_end slope_seismic_with uc.pl2   Run By: Matt Satterfield, PE      

1

2

2
2

1
1 3 3

2
1

1 3

4
1 1

4

4
4

5
5

5

L1b cd efgh i j
a

# FS
a 1.5
b 1.5
c 1.5
d 1.5
e 1.5
f 1.5
g 1.6
h 1.6
i 1.6
j 1.6

Soil
Desc.

SM-1
Rnf Zone
OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3
4
5

Total
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
0.0

3000.0
200.0
150.0
3000.0

Friction
Angle
(deg)
32.0
20.0
20.0
18.0
0.0

Piez.
Surface

No.
0
0
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.030 g<

PCSTABL5M/si  FSmin=1.5
Safety Factors Are Calculated By The Modified Bishop Method
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I-49 over Van Asche - Bent 1- Side Slope(R-R') - 3H:1V- H=20' - End of Construct
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 7 - i49 over van asche\stability files\14-073_49&van asche_bent 1_side slope_(r-r')_eoc.pl2   Run By: Matt Satterfield, PE      

1

1

1

2 2 2

3 3

b cd ef gh ij
a

# FS
a 5.5
b 5.6
c 5.6
d 5.7
e 5.7
f 5.7
g 5.8
h 5.8
i 5.9
j 6.0

Soil
Desc.

OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
135.0

Cohesion
Intercept

(psf)
2000.0
1750.0
3000.0

Piez.
Surface

No.
0
0
0

PCSTABL5M/si  FSmin=5.5
Safety Factors Are Calculated By The Modified Bishop Method
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I-49 over Van Asche - Bent 1- Side Slope(R-R') - 3H:1V- H=20' - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 7 - i49 over van asche\stability files\14-073_49&van asche_bent 1_side slope_(r-r')_lt.pl2   Run By: Matt Satterfield, PE      

1

1

1

2 2 2

3 3

L1b cde fgh i j
a

# FS
a 2.4
b 2.4
c 2.4
d 2.4
e 2.4
f 2.4
g 2.4
h 2.4
i 2.4
j 2.4

Soil
Desc.

OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
135.0

Cohesion
Intercept

(psf)
225.0
200.0

3000.0

Friction
Angle
(deg)
20.0
20.0
0.0

Piez.
Surface

No.
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=2.4
Safety Factors Are Calculated By The Modified Bishop Method



0 30 60 90 120 150 180 210 240 270
1130

1160

1190

1220

1250

1280
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I-49 over Van Asche - Bent 1- Side Slope(R-R') - 3H:1V- H=20' - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 7 - i49 over van asche\stability files\14-073_49&van asche_bent 1_side slope_(r-r')_seismic.pl2   Run By: Matt Satterfield, PE      

1

1

1

2 2 2

3 3

L1bc def ghi j
a

# FS
a 1.9
b 1.9
c 1.9
d 1.9
e 1.9
f 1.9
g 1.9
h 2.0
i 2.0
j 2.0

Soil
Desc.

OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
135.0

Cohesion
Intercept

(psf)
225.0
200.0

3000.0

Friction
Angle
(deg)
20.0
20.0
0.0

Piez.
Surface

No.
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.060 g<

PCSTABL5M/si  FSmin=1.9
Safety Factors Are Calculated By The Modified Bishop Method
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I49 over Van Asche - Bent 2 - Side Slope(S-S') - 3H:1V - H=20' - End of Constr
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 7 - i49 over van asche\stability files\14-073_49&van asche_bent 2_side slope_(s-s')_eoc.pl2   Run By: Matt Satterfield, PE      

1

1

1

2 2 2

3 3 3

0

b cd ef g hij
a

# FS
a 4.4
b 4.5
c 4.5
d 4.5
e 4.5
f 4.8
g 4.8
h 4.8
i 4.8
j 4.8

Soil
Desc.

OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
135.0

Cohesion
Intercept

(psf)
2000.0
1000.0
3000.0

Piez.
Surface

No.
0
0
0

PCSTABL5M/si  FSmin=4.4
Safety Factors Are Calculated By The Modified Bishop Method
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I49 over Van Asche - Bent 2 - Side Slope(S-S') - 3H:1V - H=20' - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 7 - i49 over van asche\stability files\14-073_49&van asche_bent 2_side slope_(s-s')_lt.pl2   Run By: Matt Satterfield, PE      

1

1

1

2 2 2

3 3 3

bcd e fg h ij
a

# FS
a 2.1
b 2.1
c 2.1
d 2.2
e 2.2
f 2.2
g 2.2
h 2.2
i 2.2
j 2.2

Soil
Desc.

OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
135.0

Cohesion
Intercept

(psf)
225.0
150.0

3000.0

Friction
Angle
(deg)
20.0
18.0
0.0

Piez.
Surface

No.
0
0
0

PCSTABL5M/si  FSmin=2.1
Safety Factors Are Calculated By The Modified Bishop Method
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I49 over Van Asche - Bent 2 - Side Slope(S-S') - 3H:1V - H=20' - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\structure - i49 over van asche\stability\14-073_49&van asche_bent 2_side slope_seismic.pl2   Run By: Matt Satterfield, PE      

1

1

1

2 2 2

3 3 3

L1bcd e f g hi j
a

# FS
a 1.7
b 1.7
c 1.7
d 1.7
e 1.7
f 1.7
g 1.7
h 1.8
i 1.8
j 1.8

Soil
Desc.

OnSi Fil
Si Clay

W Shale

Soil
Type
No.
1
2
3

Total
Unit Wt.

(pcf)
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
125.0
125.0
135.0

Cohesion
Intercept

(psf)
225.0
150.0

3000.0

Friction
Angle
(deg)
20.0
18.0
0.0

Piez.
Surface

No.
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.060 g<

PCSTABL5M/si  FSmin=1.7
Safety Factors Are Calculated By The Modified Bishop Method
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+
APPROXIMATE PROFILE ALIGNMENT

RETAINING WALL NO. 2
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 10 4040 80 ft

Retaining wall layout plan provided by Garver, LLC

T

T’



Grubbs, Hoskyn,Barton & Wyatt, Inc.
CONSULTING ENGINEERS PLATE 2 

Project Facet Approx. Location Profile Section Design Loading 
Condition

Calculated Minimum 
Factor of Safety

End of Construction 3.7 
Long Term 2.3 
Seismic* 2.2

*Kh = 1.0*As for Simple Slope and 0.5*As for Retaining Walls

Retaining Wall No. 
2 T-T'

SUMMARY of SLOPE STABILITY ANALYSIS RESULTS
PROJECT: AHTD BB0414: Porter Rd.-Hwy. 112/71B Widening & Intchng. Impvts. (Hwy 49)

LOCATION: Washington County, AR
GHBW JOB NO.: 14-073

Sta 9+50
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BB0414: Retaining Wall No. 2 - Sta 9+50 (T-T') - H=15 ft - End of Constr.
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 8 - wall no. 2\stability files\14-073_wall 2 - (t-t') - eoc.pl2   Run By: Matt Satterfield, PE      

5 1

2

2 3

2

3

5 1
1 1

4

5

5
5

6

bc def ghij
a

# FS
a 3.7
b 3.7
c 3.8
d 3.9
e 4.0
f 4.1
g 4.1
h 4.1
i 4.2
j 4.2

Soil
Desc.

SM-1
Reinf Zo
Emb Fill
OnSi Fil
Si Clay

Lmstone

Soil
Type
No.
1
2
3
4
5
6

Total
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
165.0

Cohesion
Intercept

(psf)
0.0

3000.0
750.0
2000.0
1200.0
5000.0

Friction
Angle
(deg)
32.0
20.0
0.0
0.0
0.0
0.0

Piez.
Surface

No.
0
0
0
0
0
0

PCSTABL5M/si  FSmin=3.7
Safety Factors Are Calculated By The Modified Bishop Method
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BB0414: Retaining Wall No. 2 - Sta 9+50 (T-T') - H=15 ft - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 8 - wall no. 2\stability files\14-073_wall 2 - (t-t') - lt.pl2   Run By: Matt Satterfield, PE      

5 1

2

2 3

2

3

5 1
1 1

4

5

5
5

6

L1b c def gh ij
a

# FS
a 2.3
b 2.3
c 2.3
d 2.3
e 2.4
f 2.4
g 2.4
h 2.4
i 2.4
j 2.4

Soil
Desc.

SM-1
Reinf Zo
Emb Fill
OnSi Fil
Si Clay

Lmstone

Soil
Type
No.
1
2
3
4
5
6

Total
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
165.0

Cohesion
Intercept

(psf)
0.0

3000.0
750.0
200.0
200.0
5000.0

Friction
Angle
(deg)
32.0
20.0
0.0

20.0
18.0
0.0

Piez.
Surface

No.
0
0
0
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=2.3
Safety Factors Are Calculated By The Modified Bishop Method
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BB0414: Retaining Wall No. 2 - Sta 9+50 (T-T') - H=15 ft - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 8 - wall no. 2\stability files\14-073_wall 2 - (t-t') - seismic.pl2   Run By: Matt Satterfield, PE      

5 1

2

2 3

2

3

5 1
1 1

4

5

5
5

6

L1b c de fg hij
a

# FS
a 2.2
b 2.2
c 2.2
d 2.2
e 2.2
f 2.2
g 2.2
h 2.2
i 2.2
j 2.2

Soil
Desc.

SM-1
Reinf Zo
Emb Fill
OnSi Fil
Si Clay

Lmstone

Soil
Type
No.
1
2
3
4
5
6

Total
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
165.0

Saturated
Unit Wt.

(pcf)
125.0
135.0
125.0
125.0
125.0
165.0

Cohesion
Intercept

(psf)
0.0

3000.0
750.0
200.0
200.0
5000.0

Friction
Angle
(deg)
32.0
20.0
0.0

20.0
18.0
0.0

Piez.
Surface

No.
0
0
0
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.030 g<

PCSTABL5M/si  FSmin=2.2
Safety Factors Are Calculated By The Modified Bishop Method
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+
APPROXIMATE PROFILE ALIGNMENT

RETAINING WALL NO. 6
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 1 0 4040 80 ft

Retaining wall layout plan provided by Garver, LLC

U’

U’



Grubbs, Hoskyn,Barton & Wyatt, Inc.
CONSULTING ENGINEERS PLATE 2 

Project Facet Approx. Location Profile Section Design Loading 
Condition

Calculated Minimum 
Factor of Safety

End of Construction 3.3 
Long Term 2.6 
Seismic* 2.4

*Kh = 1.0*As for Simple Slope and 0.5*As for Retaining Walls

Retaining Wall No. 
6 U-U'

SUMMARY of SLOPE STABILITY ANALYSIS RESULTS
PROJECT: AHTD BB0414: Porter Rd.-Hwy. 112/71B Widening & Intchng. Impvts. (Hwy 49)

LOCATION: Washington County, AR
GHBW JOB NO.: 14-073

Sta 3+50
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BB0414: Retaining Wall No. 6 - Sta 3+50 (U-U') - H=12 ft - End of Constr.
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 9 - wall no. 6\stability files\14-073_wall 6 (u-u') - eoc.pl2   Run By: Matt Satterfield, PE      

2

1

1 2

1

2

2

3 3

3

4

bcde fgh
i j

a

# FS
a 3.3
b 3.3
c 3.3
d 3.3
e 3.3
f 3.3
g 3.4
h 3.4
i 3.4
j 3.4

Soil
Desc.

Reinf Zo
New Fill
OnSi Fil
W Shale

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
135.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
135.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
3000.0
750.0

2000.0
3000.0

Friction
Angle
(deg)
20.0
0.0
0.0
0.0

Piez.
Surface

No.
0
0
0
0

PCSTABL5M/si  FSmin=3.3
Safety Factors Are Calculated By The Modified Bishop Method
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BB0414: Retaining Wall No. 6 - Sta 3+50 (U-U') - H=12 ft - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 9 - wall no. 6\stability files\14-073_wall 6 (u-u') - lt.pl2   Run By: Matt Satterfield, PE      

2

1

1 2

1

2

2

3 3

3

4

L1bcd ef ghi j
a

# FS
a 2.6
b 2.6
c 2.6
d 2.6
e 2.6
f 2.6
g 2.6
h 2.6
i 2.6
j 2.6

Soil
Desc.

Reinf Zo
New Fill
OnSi Fil
W Shale

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
135.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
135.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
3000.0
750.0
200.0

1000.0

Friction
Angle
(deg)
20.0
0.0
20.0
25.0

Piez.
Surface

No.
0
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=2.6
Safety Factors Are Calculated By The Modified Bishop Method
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BB0414: Retaining Wall No. 6 - Sta 3+50 (U-U') - H=12 ft - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 9 - wall no. 6\stability files\14-073_wall 6 (u-u') - seismic.pl2   Run By: Matt Satterfield, PE      

2

1

1 2

1

2

2

3 3

3

4

L1bc de fgh ij
a

# FS
a 2.4
b 2.4
c 2.4
d 2.4
e 2.4
f 2.4
g 2.5
h 2.5
i 2.5
j 2.5

Soil
Desc.

Reinf Zo
New Fill
OnSi Fil
W Shale

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
135.0
125.0
125.0
135.0

Saturated
Unit Wt.

(pcf)
135.0
125.0
125.0
135.0

Cohesion
Intercept

(psf)
3000.0
750.0
200.0

1000.0

Friction
Angle
(deg)
20.0
0.0
20.0
25.0

Piez.
Surface

No.
0
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.030 g<

PCSTABL5M/si  FSmin=2.4
Safety Factors Are Calculated By The Modified Bishop Method
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APPROXIMATE PROFILE ALIGNMENT
BB0414: Retaining Wall #9

Fayetteville, Arkansas
Job No. 14-073 

Date: August  2015
PLATE 1

Scale: As Shown

0 40 ft40 ft 80 ft

TP-4 TP-3

TP-2

TP-1

TP-1B

TP-4B

TP-5

V

V’



Grubbs, Hoskyn,Barton & Wyatt, Inc.
CONSULTING ENGINEERS PLATE 2 

Project Facet Approx. Location Profile Section Design Loading 
Condition

Calculated Minimum 
Factor of Safety

End of Construction 4.6 
Long Term 2.2 
Seismic* 2.1

*Kh = 1.0*As for Simple Slope and 0.5*As for Retaining Walls

Retaining Wall No. 
9 V-V'

SUMMARY of SLOPE STABILITY ANALYSIS RESULTS
PROJECT: AHTD BB0414: Porter Rd.-Hwy. 112/71B Widening & Intchng. Impvts. (Hwy 49)

LOCATION: Washington County, AR
GHBW JOB NO.: 14-073

Sta 2+00
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BB0414: Wall No 9 - Sta 2+00 (V-V') - H=15' - End of Const.
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 10 - wall no. 9\stability files\new\14-073_wall 9_sta 2+00- (v-v') eoc.pl2   Run By: Matt Satterfield, PE      

1 1 2 2 1 1 3

3

4

4
1

3 22

3

12 2
2

2

2

bc de fgh ij
a

# FS
a 4.6
b 4.7
c 4.7
d 4.8
e 4.8
f 4.9
g 4.9
h 4.9
i 5.0
j 5.0

Soil
Desc.

CHT CLAY
WH-WM LS

SM-1
Fill

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
115.0
130.0
125.0
125.0

Saturated
Unit Wt.

(pcf)
115.0
130.0
125.0
125.0

Cohesion
Intercept

(psf)
1100.0
3000.0

0.0
750.0

Friction
Angle
(deg)
0.0
0.0
32.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1

PCSTABL5M/si  FSmin=4.6
Safety Factors Are Calculated By The Modified Bishop Method
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BB0414: Wall No 9 - Sta 2+00 (V- V') - H:15' - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 10 - wall no. 9\stability files\new\14-073_wall 9_sta 2+00- (v-v') lt.pl2   Run By: Matt Satterfield, PE      

1 1 2 2 1 1 3

3

4

4
1

3 22

3

12 2
2

2

2

b cdefg h ij
a

# FS
a 2.2
b 2.3
c 2.4
d 2.4
e 2.5
f 2.5
g 2.5
h 2.6
i 2.6
j 2.6

Soil
Desc.

CHT CLAY
WH-WM LS

SM-1
Fill

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
115.0
130.0
125.0
125.0

Saturated
Unit Wt.

(pcf)
115.0
130.0
125.0
125.0

Cohesion
Intercept

(psf)
250.0

1000.0
0.0

750.0

Friction
Angle
(deg)
25.0
25.0
32.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1

PCSTABL5M/si  FSmin=2.2
Safety Factors Are Calculated By The Modified Bishop Method
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BB0414: Wall No 9 - Sta 2+00 (V- V') - H:15' - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\working plates\attachment 10 - wall no. 9\stability files\new\14-073_wall 9_sta 2+00- (v-v') seismic.pl2   Run By: Matt Satterfield, PE      

1 1 2 2 1 1 3

3

4

4
1

3 22

3

12 2
2

2

2

b cdefg h ij
a

# FS
a 2.1
b 2.2
c 2.3
d 2.3
e 2.3
f 2.3
g 2.4
h 2.4
i 2.5
j 2.5

Soil
Desc.

CHT CLAY
WH-WM LS

SM-1
Fill

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
115.0
130.0
125.0
125.0

Saturated
Unit Wt.

(pcf)
115.0
130.0
125.0
125.0

Cohesion
Intercept

(psf)
250.0

1000.0
0.0

750.0

Friction
Angle
(deg)
25.0
25.0
32.0
0.0

Piez.
Surface

No.
W1
W1
W1
W1

Load Value
Horiz Eqk 0.030 g<

PCSTABL5M/si  FSmin=2.1
Safety Factors Are Calculated By The Modified Bishop Method
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+
APPROXIMATE PROFILE ALIGNMENT

RETAINING WALL NO. 3
WASHINGTON COUNTY, ARKANSAS

Job No. 14-073 PLATE 10 4040 80 ft

Retaining wall layout plan provided by Garver, LLC
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Grubbs, Hoskyn,Barton & Wyatt, Inc.
CONSULTING ENGINEERS PLATE 2 

Project Facet Approx. Location Profile Section Design Loading 
Condition

Calculated Minimum 
Factor of Safety

End of Construction 8.3 
Long Term 1.7 
Seismic* 1.6 

*Kh = 1.0*As for Simple Slope and 0.5*As for Retaining Walls

Retaining Wall No. 
3 W-W'

SUMMARY of SLOPE STABILITY ANALYSIS RESULTS
PROJECT: AHTD BB0414: Porter Rd.-Hwy. 112/71B Widening & Intchng. Impvts. (Hwy 49)

LOCATION: Washington County, AR
GHBW JOB NO.: 14-073

Sta 297+00
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BB0414: Retaining Wall No. 3 - Sta 297 +00 - (W-W') - H=11 ft - End of Constr.
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\january 2016\new plates\wall 3 stability\14-073_wall 3 (w-w') - eoc.pl2   Run By: Matt Satterfield, PE      

2

1

2

1
2

2

3

4

bcdef ghi j
a

# FS
a 8.3
b 8.3
c 8.4
d 8.4
e 8.4
f 8.4
g 8.5
h 8.5
i 8.5
j 8.5

Soil
Desc.

Reinf Zo
OnSi Fil
Si Clay

Lmstone

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
135.0
125.0
125.0
165.0

Saturated
Unit Wt.

(pcf)
135.0
125.0
125.0
165.0

Cohesion
Intercept

(psf)
3000.0
2000.0
1200.0
5000.0

Friction
Angle
(deg)
20.0
0.0
0.0
0.0

Piez.
Surface

No.
0
0
0
0

PCSTABL5M/si  FSmin=8.3
Safety Factors Are Calculated By The Modified Bishop Method
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BB0414: Retaining Wall No. 3 - Sta 297 +00 - (W-W') - H=11 ft - Long Term
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\january 2016\new plates\wall 3 stability\14-073_wall 3 (w-w') - lt.pl2   Run By: Matt Satterfield, PE      

2

1

2

1
2

2

3

4

L1b c def gh ij
a

# FS
a 1.7
b 1.7
c 1.7
d 1.8
e 1.8
f 1.8
g 1.8
h 1.8
i 1.8
j 1.8

Soil
Desc.

Reinf Zo
OnSi Fil
Si Clay

Lmstone

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
135.0
125.0
125.0
165.0

Saturated
Unit Wt.

(pcf)
135.0
125.0
125.0
165.0

Cohesion
Intercept

(psf)
3000.0
200.0
200.0

5000.0

Friction
Angle
(deg)
20.0
20.0
18.0
0.0

Piez.
Surface

No.
0
0
0
0

Load Value
L1 250 psf

PCSTABL5M/si  FSmin=1.7
Safety Factors Are Calculated By The Modified Bishop Method
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BB0414: Retaining Wall No. 3 - Sta 297 +00 - (W-W') - H=11 ft - Seismic
z:\mrs\14-073_bb0414_hwy 112-71b_fvl\january 2016\new plates\wall 3 stability\14-073_wall 3 (w-w') - seismic.pl2   Run By: Matt Satterfield, PE      

2

1

2

1
2

2

3

4

L1b cd e fgh i j
a

# FS
a 1.6
b 1.7
c 1.7
d 1.7
e 1.7
f 1.7
g 1.7
h 1.7
i 1.7
j 1.7

Soil
Desc.

Reinf Zo
OnSi Fil
Si Clay

Lmstone

Soil
Type
No.
1
2
3
4

Total
Unit Wt.

(pcf)
135.0
125.0
125.0
165.0

Saturated
Unit Wt.

(pcf)
135.0
125.0
125.0
165.0

Cohesion
Intercept

(psf)
3000.0
200.0
200.0

5000.0

Friction
Angle
(deg)
20.0
20.0
18.0
0.0

Piez.
Surface

No.
0
0
0
0

Load Value
L1 250 psf

Horiz Eqk 0.030 g<

PCSTABL5M/si  FSmin=1.6
Safety Factors Are Calculated By The Modified Bishop Method
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Summary of Recommendations for BB0414 Retaining Walls
PROJECT: AHTD JOB BB0414 - HWY 112/71B Widening & Interchange Improvements

LOCATION: Washington County, Arkansas
GHBW JOB NO.: 14-073

Project Facet Location Wall Type Wall Length, ft
Approx Wall 

Height, ft
Relevant Borings 

or Test Pits

Estimated 
reinforcing strap 

length, ft
Anticipated undercut requirements, ft

Approx Wall Sta 0+00 to 1+20: 4 ft below ftg bottom
Approx Wall Sta 1+20 to 1+60: minimal undercut

Approx Wall Sta 1+60 to 3+00: 4 ft below ftg bottom
Approx Wall Sta 3+00 to 5+40: 5 ft below ftg bottom
Approx Wall Sta 5+40 to 5+80: 4 ft below ftg bottom
Approx Wall Sta 5+80 to 7+20: 5 ft below ftg bottom
Approx Wall Sta 7+20 to 9+50: 6 ft below ftg bottom
Approx Wall Sta 9+50 to 10+00: 2 ft below ftg bottom

Approx Wall Sta 10+00 to 11+15: 3 ft below ftg bottom

Wall No. 3 CL Median I-49 MSE 933 8 to 11 W37, W38, W39, 
W40, W41 0.7H: 6-8 Minimal undercut

Wall No. 4 South side of Hwy 112 
to NB I-49 Ramp MSE 162 4 to 17 W24, W25, W26 0.7H: 3-12 Minimal undercut

Approx Wall Sta 0+00 to 0+20: minimal undercut
Approx Wall Sta 0+20 to 1+10: 5 ft below ftg bottom
Approx Wall Sta 1+10 to 2+50: 9 ft below ftg bottom
Approx Wall Sta 2+50 to 3+15: 12 ft below ftg bottom
Approx Wall Sta 3+15 to 4+35: 7 ft below ftg bottom

Approx Wall Sta 4+35 to 4+55: minimal undercut

Approx Wall Sta 0+00 to 0+20: minimal undercut
Approx Wall Sta 0+20 to 2+50: 2 ft below ftg bottom

Approx Wall Sta 2+50 to 4+30: minimal undercut
Approx Wall Sta 4+30 to 5+60: 4 ft below ftg bottom
Approx Wall Sta 5+60 to 6+88: 5 ft below ftg bottom

Wall No. 2
North side of Collector-
Distributor Rd - Hwy 

112 over I-49
MSE 1115 14 to 24

W33, W34, W35, 
W36, W37, W38, 
W39, W40, W41

0.7H: 10-14

W50, W51, W52, 
W53, W54, W55 0.7H: 7-8

Wall No. 5 South side of SB I-49 
to Hwy 71B Ramp MSE 455 5 to 21 W15, W16, W17, 

W18, W23 0.7H: 4-15

Wall No. 6 CL Median I-49 MSE 688 11 to 12

Grubbs, Hoskyn,Barton & Wyatt, Inc.
CONSULTING ENGINEERS PLATE



Summary of Recommendations for BB0414 Retaining Walls
PROJECT: AHTD JOB BB0414 - HWY 112/71B Widening & Interchange Improvements

LOCATION: Washington County, Arkansas
GHBW JOB NO.: 14-073

Project Facet Location Wall Type Wall Length, ft
Approx Wall 

Height, ft
Relevant Borings 

or Test Pits

Estimated 
reinforcing strap 

length, ft
Anticipated undercut requirements, ft

Approx Wall Sta 0+00 to 2+00: minimal undercut
Approx Wall Sta 2+00 to 2+76: 5 ft below ftg bottom

Approx Wall Sta 0+00 to 2+65: 5 ft below ftg bottom
Approx Wall Sta 2+65 to 2+85: 2 ft below ftg bottom

Wall No. 9 West side of I-49 MSE 1034 9 to 16
TP1, TP1B, TP2, 
TP3, TP4, TP4B, 

TP5
0.7H: 6-11 Minimal undercut

Notes: 1. Strap length is an estimate only. The Designer must select the length for use in final design.

S28, W32 0.7H: 6-13Wall No. 8 North Abutment Wall 
of I-49 over Van MSE 285 8 to 18

Wall No. 7 South Abutment Wall 
of I-49 over Van MSE 276 6 to 20

2. The suitability of the MSE wall bearing stratum must be field verified by the Engineer or Department at the time of construction. The on-site native overburden and fill contains 
variable amounts of cobble- (i.e., 3 in. to 12 in.) to boulder-sized (i.e., larger than 12 in.) chert and/or shale fragments. Where cobbles or boulders are encountered at plan footing 
elevations, these large rock fragments should be removed and the cavities should be properly backfilled. q p g gg g ( p , ),
(AHTD Standard Specifications Section 302, SM-1), or an approved alternate. Undercuts should have a minimum width determined by 1-horizontal to 2-vertical projection from 
the edge of the footing to the undercut bottom 

S27, W29, W31 0.7H: 4-14

Grubbs, Hoskyn,Barton & Wyatt, Inc.
CONSULTING ENGINEERS PLATE
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