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of Madison County Line to SR 1336

Geotechnical Recommendations for Pavement Design

This report contains pavement design recommendations for the above referenced project.
The proposed work consists of upgrading the existing two-lane facility to a four-lane

divided roadway.

The length of this project is 11.119 km.

Soils: The predominant soils along this project generally consist of saprolitic, micaceous,
silty sand (A-2-4) and sandy/clayey silts (A-4, A-5). Approximately 50% of the project
mainline is proposed embankment. Anticipate borrow for embankments will consist of
the soil types listed above. CBR data for the project is as follows:

CLASS

A-2-4(0)

A-7-5(11)

A-7-6(13)

*A-2-4(0)

*A-4(1)

*A-7-5(4)

CBR VALUE

17.7

7.7

6.3

11.9

13.3

9.2

*indicates CBR values from project R-2518A

The following design values are recommended:
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Drainage: The project traverses along a broad valley and the topography is gently to
moderately rolling hills. The surface drainage for the project is good.

Existing Pavement: Data for existing pavement is as follows:

Mainline
-L- Sta. 115+06.547 (Begin Project) to -L- Sta. 137+00+

Pavement Structure: 170 - 240 mm Asphalt
120 - 225 mm ABC

Subgrade
Width: 7.4+ meters

Condition: Generally fair to good. Occasional low to moderate severity longitudinal and
fatigue cracking is present and typically occurs in the wheel paths. Occasional low
severity transverse cracking is present. Pavement cores indicate full-depth cracking in

distress areas.

Mainline
-L- Sta. 137+00+ to -L- Sta. 226+25.844 (End Project)
Pavement Structure: 175 - 240 mm Asphalt
Subgrade
Width: : 7.4+ meters

Condition: Generally fair to good. Occasional low to moderate severity longitudinal and
fatigue cracking is present and typically occurs along the wheel paths. Occasional low to
moderate severity transverse cracking is also present. Pavement cores indicate partial to
full-depth cracking in distressed areas.

Turn Lanes
-L- Station Pavement Thickness Pavement Condition
157+00 (SR 1134) 220mm Asphalt / Subgrade Good
178+75 (SR 1128) 220 mm Asphalt / Subgrade - Fair
179+30 (Hwy. 19W) 175 mm Asphalt / Subgrade Fair
194+15 (SR 1121) 180 mm Asphalt / Subgrade Fair
194+80 (SR 1136) 175 mm Asphalt / Subgrade Fair
215+20 (SR 1136) - 165 mm Asphalt / Subgrade Fair
215+90 (SR 1454) 170 mm Asphalt / Subgrade Good
222+50 (SR 1115) 190 mm Asphalt / Subgrade Good
225+50 (Lt. Commercial) 220 mm Asphalt / Subgrade Good

225+70 (SR 1336) 150 mm Asphalt / Subgrade Good
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DESIGN AND CONSTRUCTION RECOMMENDATIONS

I. Subgrade Stability
A. Stabilize subgrade of project (mainline) as follows:

(a) Cement Stabilization: 70% of project; 30 kg/m? @ 180mm depth. Also,
135 kg/m? of ABC for 10% of cement area.

A special provision will be submitted for this item.
(b) Lime Stabilization (method-slurry): 30% of project; 11kg/m? @ 200mm depth.

B. Aggregate for Aggregate Stabilization
A quantity of 800 metric tons of aggregate (ABC) for aggregate stabilization
should be included in the project contract as a contingency item.

III. Miscellaneous

A. Proof Rolling
It is recommended that proof rolling be performed on this project and should

conform to Standard Specifications, Article 260.

B. Blotting Sand
A quantity of 20 metric tons of blotting sand should be included in the project

contract to be used at the discretion of the Engineer.

Note: For additional recommendations and quantities refer to the forthcoming
. Geotechnical Report- Final Design and Construction Recommendations.

TMH/LTP

File: R-2518B_GEO_PDI rpt.doc



STATE OF NORTH CAROLINA
DEPARTMENT OF TRANSPORTATION

MICHAEL F. EASLEY 1501 MAIL SERVICE CENTER, RALEIGH, N.C. 27699-1501 LYNDO TIPPETT
GOVERNOR SECRETARY

DATE: 2/21/06 PROJECT: 34445.1.1

TIP No: R-2518B COUNTY: Yancey

ROUTE: US 19 from East of Madison County Line to SR 1336 (Jacks Creek Rd.)

MEMORANDUM TO:  Mr. Randy Garris, PE
State Contract Officer

FROM: Njoroge W. Wainaina, PE
State Engineering Geologist

SUBJECT: Special Provision (Date 11/5/96)

Soil-Cement Base (Section 542)

Lime Treated Soil (Section 501)

Cement Treated Base (Section 540, Plant Mixed)
(Section 541, Road Mixed)

Borrow Criteria

Select Backfill Material

Embankments (Section 235)

Huood OOk

The attached special provision for the designated material is transmitted for use on the
subject project only. '

NWW/jbb

(Vo

File:  spl
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11-5-96
SPECIAL PROVISION

SOIL-CEMENT BASE
SECTION 542

The 1995 Standard Specifications shall be revised as follows:
Page 272, Article 542-1. Delete the first sentence and substitute the following:

The work covered by this section consists of constructing and curing a soil-
cement base by treating the subgrade, existing subbase, or existing base, or any

combination of these materials, by pulverizing, adding portland cement, adding
aggregate when required, mixing, wetting, and compacting the mixture to the required

density. :
Page 272, Articlé 542-2. Add the following after line 3:

Aggregate, Std. Size ABC.........oooiiiri e, Section 1005
Page 274, Article 542-7. Add the following paragraph after the first paragraph:

Prior to spreading cement, aggregate shall be spread at the rate of
approximately 135 kg/m2 in areas designated by the Engineer.

Page 277, Article 542-16. Add the following paragraph after the first paragraph:
The quantity of aggregate to be paid for will be the number of metric tons of
aggregate which has been incorporated into the completed and accepted work. The .

aggregate will be measured by weighing in trucks on certified platform scales or other
certified weighing devices. No deductions will be made for any moisture contained in

the aggregate at the time of weighing.

Page 277, Article 542-17. Add the following paragraph after the first paragraph:

The quantity of aggregate, measured as provided in Article 542-16, will be paid
for at the contract unit price per metric ton for “Aggregate for Soil-Cement Base”.

Add the following at the end of the last paragraph:

Aggregate for Soil-Cement Base............ccccoe i, Metric Ton

NWW/jbb



State Project No.: 34445.1.1 (R-2518B) Yancey County

Description: US 19 from east of the Yancey Cooutny Line to SR 1336

Investigated By: ]. B. Barfield 081905 Sketch By: J. B. Barfield
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SR 1134 (PLEASANT VALLEY RD.)
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(Full-depth cracking) R-2518B
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CONE PENETROMETER RESULTS
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NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION 1
PROJECT NO. [34445.1.1 GEOLOGIST JBB/LTP
PROJECT ID R-2518B GEOTECHS S&ME
ROUTE Us 19
COUNTY Yancey ||FILE |[R2518B_GEO_PDI_dcp.xIs 1
120+00 (-L1-) RL 0.81 m offset Raw 1
Fill
Datum=  ABC/Subgrade 11/02/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 4B 52 56 60 64 68 72 76 BO 84 88 92 96100
interval
0.0 to 13.0
# of Values| 54
Avg CBR 100+
\Wghtd Avg.| 100+
Max CBR 100+ -
Min CBR 34.6 E
5
Interval g
13.0 to 74.2
# of Values| 43
Avg CBR 26.3
Wghtd Avg.| 232
IMax CBR 496
lre T
| Min C_BR 11.8 100
120+00 (-L1-) RL 0.0 m offset Raw 2
' Fill
Datum=  ABC/Subgrade 11/02/05
CBR Value
D 4 B 12 16 20 24 28 32 36 40 44 4B 52 56 60 64 68 72 76 80 84 88 92 96 100
Interval 0e® A — : —_
0.0 to 20.0 P 2 ==
# of Values | 47 10 Fod it
Avg CBR 100+ 20— e
Wohtd Avg.| e+2 S S O T O S N -
Max CBR 100+ S :
Min CBR 37.9 T 40
O
£ 50
Interval 2 o
200 to 76.3 Q B0 i
# of Values | 44 70 Lot
Avg CBR 34.4
Wghtd Avg.| 261 ol e i
Max CBR | sea4l Q0 boobo i hbdhddd
_ --Min CBR 9.5 ! ' '
L 100
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NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION 2
IEROJECT NO. |34445.1.1 GEOLOGIST JBB/LTP
PROJECT ID R-2518B GEOTECHS S&ME
(ROUTE Us 19
[lCOUNTY Yancey (FILE |R2518B_GEO_PDI_dcp.xIs 1l
123+00 (-L1-) RL 1.3 m offset Raw 3
Fill
Datum=  ABC/Subgrade 11/02/05
CBR Value
0 4 B8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100
Interval °® 5 f ABé A 3’?=ﬁ=i
00 to 36 10 - o beoect
# of Values 15 20 L.
Avg CBR 100+
Wghtd Avg.| 100+ 30 oo
IMax CBR 100+ = 40
Min CBR 84 § P
Interval & ‘
36 to 556 - %
# of Values| 80 70
Wghtd Avg.| s36 . ; k :
Max CBR 100+ 90
Min CBR 9.5
100
I
126+00 (-L1-) RL 1.15 m offset Raw 4
. Fill
Datum=  ABC/Subgrade 11/02/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 4qp
Interval e — ;
00 to 138 10 L..i
#of Values| 20
Avg CBR 86.6 ZO S S
Waghtd Avg | s0.3 30 [ bbb
Max CBR 100+
Min CBR 14.6 :E; B R N =
£ 50
Interval 2
13.8 to 565 i S S S S S s S S A
# of Values| 70 70 Lo
Avg CBR 95.3 : ;
Wghtd Avg.| 574 80
Max CBR 100+ 80
Min CBR 205
. 100
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NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION 3
PROJECT NO. [34445.1.1 GEOLOGIST JBB/LTP
-IPROJECT ID R-2518B : GEOTECHS S&ME
ROUTE us 19
COUNTY Yancey |-FlLE R2518B_GEO_PDI_dcp.xls |l
126+00 (-L1-) RS 0.25 m offset Raw 5
Fill
Datum=  ABC/Subgrade 11/02/05
CBR Value

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100

Interval
0.0 to 176
# of Values 31
Avg CBR 100+
Wghtd Avg.| 100+
iIMax CBR 100+
Min CBR 90.0 E
: £
[=%
Interval ]
176 to 739
# of Values| 71
IAvg CBR 52.9
\Waghtd Avg.| 434
Max CBR 100+ R e s e St e i St s S et A e A et A R e S
Vin CBR 205 100 I e I T
(
132+80 (-L1-) RL 0.83 m offset Raw 6
Cut
Datum=  ABC/Subgrade 11/02/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100
Interval i
00 to 163 10 - APL o g e e s
# of Values| 20
Avg CBR 545
Wghtd Avg.| 421
Max CBR 100+ _
Min CBR 17.1 5
=
Interval §'
16.3 to 63.8
# of Values | 21
Avg CBR 14.9
\Wghtd Avg.] 142
Max CBR 205
“Min CBR 10.9

100
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NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION 4 .
PROJECT NO. [34445.1.1 GEOLOGIST JBB/LTP
PROJECT ID R-2518B GEOTECHS S&ME
ROUTE us 19
ICOUNTY Yancey (FILE [R2518B_GEO_PDI_dcp.xls ]
132+80 (-L1-) RL 0.25 m offset Raw 7
: Cut
Datum=  ABC/Subgrade 11/02/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 83 g2 96 100
orval o——7—7—T——TT—T T T T T T T T T \
nterva T S S S A A S T T :
00 to 0.0 10 L ABC
# of Values 0 20»w_["j”wle“H;Ajw_i“_LniuuLnjuuﬁuin_[nj""unj”"luhL“?"q[_J
Avg CBR _[#DIviol ; :
\Waghtd Avg. | #piv/ol L A S A AR S M A
Max CBR 00 g bdoiolioioioioioii R SUUNE SO SO SR S S ST
Min CBR o] § 5 |
£ 50 [ooriecirid g feeeeheeesteees R e R RRRIIRELLT EEER RELEE SECE
Interval O S OO O O O OO B SRR O O O T WO
B of Values 0 p [ O N NN N O Y S SO
[Avg CBR  |#Div/ol 80 :
\Wghtd Avg.|#Diviol :
Max CBR 0.0 90 ;
Mlin CBR 0.0 .?
100 =
it
137+00 (-L1-) RL 0.63 m offset Raw 8
Grade
Datum=  ABC/Subgrade 11/03/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100
Interval
00 to 117
# of Values 24
Avg CBR 90.3
Waghtd Avg.| 729
Max CBR 100+
Min CBR 37.8 "5"
£
Interval 2
117 to 64.7 e
# of Values 63
Avg CBR 74.8
Wghtd Avg.| 407
Max CBR 100+
. Min CBR 7.0 100
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Page

NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION 5
PROJECT NO. [34445.1.1 [[GEOLOGIST JBB/LTP
IPROJECT ID R-2518B IGEOTECHS S&ME
~ROUTE Us 19
(ICOUNTY Yancey [FILE [R2518B_GEO_PDI_dcp.xis |
140+00 (-L1-) RL 0.11 m offset Raw 9
Grade
Datum=  Subgrade 11/03/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100
Interval on oo L
00 to 312 10 + e
# of Values | 31 20 b
Avg CBR 100+ A
Waghtd Avg.] 100+ 30 proocbeeeteecbeeen gy B
Max CBR 100+ ~ 4
Min CBR n7] § e S S A B T S S e s S s S AR R R
Interval & : =
312 to 722| % %o ‘;
# of Values | 38 70 boi @
Avg CBR 40.9 80 :
Wghtd Avg.| 312 :
Max CBR 100+ 90
Vin CBR 11.3 100 H
1L
140+00 (-L1-) RS 0.18 m offset Raw 10
Grade
Datum=  Subgrade 11/03/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 G2 96 100
Interval 08— ‘ ; o Bl
00 to 00 40 Lo
# of Values| 0
Avg CBR _|#Div/ol 20 o
\Wghtd Avag.|#pivio! 30 | i
Max CBR 0.0
MinCBR | o0 E O
£ 50 [
Interval 2
O'O to 272 ° % . ! H : ' ! . ) N H H . . H ! . ' ' . i ' H .
# of Values | 199 70 bt
Avg CBR | 100+ Dol e
Wghtd Avg_ 100+ 80 "“':“ : "“"‘"""""“‘""'"“"""""""‘"“"""‘:""l“"""""‘""'"""‘“‘“‘“"“"“-""'“"'---'-
Max CBR | 100+ 90 |
: .'Vlln CBR 306 100




Max CBR 100+
[Min CBR 17.1

Interval

304 to 731
# of Values| 72
Avg CBR 100+
Wghtd Avg.| 594

Max CBR 100+

Vin CBR 12.8

40

50

Depth (cm)

60

70 bbbkl

80
90

100

CONE PENETROMETER RESULTS Page
NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION 6
PROJECT NO. 134445.1.1 GEOCLOGIST JBB/LTP
PROJECT ID R-2518B GEOTECHS S&ME
ROUTE Us 19
COUNTY Yancey |_|F ILE [R2518B_GEO_PDI_dcp.xls I
143+20 (-L1-) RL 0.3 m offset Raw 11
Fill
Datum=  Subgrade 11/03/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 62 96 100
Interval °* T
00 to 304 10 1 Ak i s it e ul
#of Values | 73 b e ey e——
Avg CBR_| oo+ 2 o A R T EE O
Wghtd Avg.| 852 30 fooor oot

Datum =

Interval
00 to 30.6
# of Values| 53
Avg CBR 100+
Wghtd Avg.] &0
Max CBR 100+
Min CBR 0.2

Interval
306 to 729
# of Values 25
Avg CBR 4.9

Wghtd Avg.| 1903
{IMax CBR 100+

-~ "Min CBR 122

147+00 (-L1-) RL 1.4 m offset

Subgrade

Depth (cm)

100

Raw
Fill
11/03/05

0 4 8 1216202428;"»236404448525660646872768084889296

CBR Value

100

—

12
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NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION 7

PROJECT NO. [34445.1.1 [GEOLOGIST JBB/LTP
PROJECT ID R-2518B IGEOTECHS S&ME

~ ROUTE US 19
[COUNTY Yancey [FILE [R2518B_GEO_PDI_dcp.xis B

150+10 (-L1-) RL 0.67 m offset Raw _ 13"
: Fill
Datum=  Subgrade 10/03/05

CBR Value

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100
09— - T

Interval O
00 to 31.8 10 oot e
# of Values 20
AVgCBR | 257 e o
_V!thd. ALQ- 20.7 30 feecbeeeilie
Max CBR 49.6 ; : : : ;
Min CBR 10.9

20 foie

40

Interval ' '
31.8 to 68.3 S T e :
# of Values |55 YCJ RSN TUSIUOR O SRR SO0 R N SR W SRR S
MCBR 773 H H : ' . . H | i N H
\Wghtd Avg.| 525 :
Max CBR 100+ ] SRS S
vin CBR 9.8

Depth (cm)

60 bbb

0 bbb L

100 , . . ' H | . L

153+60 (-L1-) RL 1.24 m offset Raw : ’ 14
Grade )

Datum=  Subgrade 11/03/05
CBR Value

0O 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100

Interval
00 to 308
# of Values 89
Avg CBR 100+
Wghtd Avg.| 100+
Max CBR 100+
Min CBR 17.1

Depth (cm)

Interval
30.8 to 68.7
#of Values| 50
Avg CBR 83.5
Wghtd Avg.| 455
Max CBR 100+
“Min CBR 20.5

100
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NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION

PROJECT NO.

34445.1.1

PROJECT ID

R-2518B

(ROUTE

uS 19

l[counTY

Yancey

Page

GEOLOGIST

JBB/LTP

GEOTECHS

S&ME

[FILE [R2518B_GEO_PDI_dcp.Xis

Datum =

Interval
0.0 to 304

# of Values 57

Avg CBR 95.8

JWghtd Avg.| 6.2
Max CBR 100+

Min CBR 16.2

Interval
304 to 66.0

H# of Values 99

Avg CBR 100+

Waghtd Avg.| 100+
Max CBR 100+

Vin CBR 25.6

157+00 (-L1-) RL 5.31 m offset

Subgrade
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Raw

Fill

11/03/05

CBR Value

Depth (cm)
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Datum =

Interval
0.0 to 307
# of Values 65
Avg CBR 100+
Wghtd Avg.| 754
[Max CBR | 100+
Min CBR 16.2

Interval

307 to 652
# of Values | 140
Avg CBR 100+

Wghtd Avg. 100+
Max CBR 100+

Min CBR 205

157+00 (-L1-) RTL 2.22 m offset

Subgrade

Raw

Fill

11/03/05

CBR Value
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CONE PENETROMETER RESULTS

Page

NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION 9
]IRROJECT NO. |[34445.1.1 GEOLOGIST JBB/LTP
IPROJECT ID R-2518B GEOTECHS S&ME
ROUTE us 19
COUNTY Yancey (FILE [R2518B_GEO_PDI_dcp.xIs |
160+00 (-L1-) RL 0.95 m offset Raw 17
Grade
Datum=  Subgrade 11/04/05
CBR Value
0 4 B8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100
Interval
0.0 to 30.2
# of Values 45
Avg CBR 66.6
Wghtd Avg.| 51.8
Max CBR 100+ _
Min CBR 19.2 E
£
Interval §'
30.2 to 685
# of Values| 24
Avg CBR 25.8
Waghtd Avg.| 206
Max CBR 70.9
Min CBR 12.8
" 100
160+00 (-L1-) RS 0.19 m offset Raw 18
Grade
Datum=  Subgrade 11/04/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 95
interval i ' '
00 to 304
# of Values 30
Avg CBR 49.4
Wghtd Avg.| 335
Max CBR 100+
IMin CBR 12.8 g
£
Interval &
304 to 682 e
# of Values| 74

Avg CBR 77.7

Wghtd Avg.| 9.3

IMax CBR 100+

. “Min CBR 43.0

100




CONE PENETROMETER RESULTS
NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION

[PROJECT NO.

34445.1.1

PROJECT ID

R-2518B

ROUTE

us 19

COUNTY

Yancey

Page -

10

|GEOLOGIST

JBB/LTP

GEOTECHS

S&ME

N

||FILE |R2518B_GEO_PDI_dcp.xis

Datum =

163+00 (-L1-) RL 0.84 m offset

Subgrade '

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 95 100

Raw
Grade
1 1/04{95

CBR Value

N

Interval
0.0

# of Values

Avg CBR
\Waghtd Av

Max CBR

Min CBR

Interval
0.0 to

# of Values

Avg CBR

Wahtd Avg.

Max CBR

Min CBR

A D R i L4 o
to 0.0 10 e o
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I

19

Datum =

166+00 (-L1-) RL 0.94 m offset

Subgrade

Interval
0.0

to 30.7

3 of Values

97

Avg CBR

100+

Waghtd Avg.

100+

Max CBR

100+

Min CBR

13.9

interval
30.7

to 70.4

Depth (cm)

# of Values

67

Avg CBR

92.4

\Waghtd Avg.

59.2

[Max CBR

100+

'Min CBR

18.1
100

L

Raw
Fill
11/04/05

0 4 8 1216 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100

CBR Value

il

20




- Min CBR 17.1
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Page
NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION 11
[[PROJECT NO. [34445.1.1 GEOLOGIST JBB/LTP |
"OROJECT ID R-2518B GEOTECHS S&ME I
(ROUTE us 19 B
ICOUNTY Yancey ([FILE Tr-25188_GEC_PDI_dcpxis ||
170+00 (-L.1-) RL (Lt) 0.36 m offset Raw 1
Fill
Datum=  Subgrade 110405
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96100
o®
interval SR B R
00 to 306 10 : = e
#of Values| 36 o0 bbb i Sl i b
Avg CBR 53.2 : N )
Wghtd Avg.| 403 30
Max CBR 100+ a0 bbb
Min CBR 17.1 E Lo T eg
g 10 J P A SOOI O AN -

Interval 8 ol i el
306 to 662
# of Values 30 70 |-
Avg CBR 32.2 80 b §
Wghtd Avg.| 282
Max CBR 70.9 90
Min CBR 16.2 -

100
172+90 (-L1-) RL 0.73 m offset Raw 2
Fill
Datum=  Subgrade 11/04/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100
Interval 0e = g
00 to 304 b -

# of Values| 43
Avg CBR 100+
|Wghtd Avg.] 490
Max CBR 100+
Min CBR 10.1

Interval
304 to 687
# of Values| 36
Avg CBR 38.7
Waghtd Avg.] 317
Max CBR 90.0

Depth (cm)

100




CONE PENETROMETER RESULTS

Page

NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION 12
([PROJECT NO.  [34445.1.1 GEOLOGIST JBB/LTP
PROJECT ID R-2518B GEOTECHS S&ME
ROUTE us 19
COUNTY Yancey ([FILE [r-25188_GEO_PDI_depis ||
172+90 (-L1-) RS 0.15 m offset Raw 3
Fill
Datum=  Subgrade 11/04/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 B0 84 88 92 96 100
Interval °e i ?.5 ; ﬁ fﬁf:?g%‘
00 to 291 ‘ o
# of Values| 33
Avg CBR 73.6
Wahtd Avg.| 387
Max CBR 100+ -
Min CBR 8.6 E
<
Interval g
291 to 70.3
# of Values| 27
Avg CBR 24.0
\Wghtd Avg.| 218
Max CBR 37.9
Min CBR 11.3
100
I
178+75 (-L1-) RL 1.32 m offset Raw 4
Grade
Datum = Subgrade 11/04/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 qqq
Interval
00 to 300
# of Values| 67
Avg CBR. 100+
Wghtd Avg | 798
Max CBR 100+
Min CBR 256 g
£
Interval 2
30.0 to 69.0 e
# of Values 31

Avg CBR 26.9

Wghtd Avg.| 265

Max CBR

33.9

{IMin CBR 20.5

L

100




CONE PENETROMETER RESULTS Page
' NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION 13
[[PROJECT NO. [34445.1.1 GEOLOGIST JBB/LTP
‘ROJECT ID R-2518B GEOTECHS S&ME
~OUTE Us 19
COUNTY Yancey | ([FILE Jr-25188_GEO_PDI_depxis ||
179+30 (-L1-) RTL (Lt) 1.0 m offset Raw 5
Grade
Datum=  Subgrade ~11/07/05
CBR Value
D 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100
De
Interval
DO to 31.2 10 +-- v ..... oo ' T
# of Values | 31 20 beoeteodod i
Avg CBR 100+ ; N
Wahtd Avg.] 100+ 30 i e
Max CBR 1004 a0 Lo B EE. P
Min CBR 84| 5 a2 , Lo
- '.E 50 - R AU A S O
interval g ol
312 to 734 oo s PR a
#ofValues 45 TO b e eedee e
Avg CBR 472 ol i
Wghtd Avg.| 363
Max CBR 100+ 90
l.rsllin CBR 13.9 100
183+00 (-L1-) RL 1.22 m offset Raw 6
Cut
Datum=  Subgrade 11/07/05
CBR Value
0 4 812 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 95 100
interval °? A ] T -
0.0 to 30.9 LT S S N s Mk SR SELE LS SLE AR SN AL A
# of Values| 160 g0 bk i bt i
Avg CBR 100+
Wghtd Avg.] 100+ 30
Max CBR 100+ ~ 40
Min CBR 33.9 g
£ 50
Interval g ol
309 to 637
# of Values | 60 70
Avg CBR 78.0 80 |
Wghtd Avg.| e45
Max CBR 100+ 90
-{Min CBR 25.6
: ‘ 100
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NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION 14

[PROJECT NO. [34445.1.1 GEOLOGIST JBB/LTP
'ROJECT ID R-2518B GEOTECHS S&ME

ROUTE UsS 19
COUNTY Yancey [IFILE [r-25188_GEO_PDI_dopxis ||

187+10 (-L1-) RL 0.66 m offset Raw 7
Cut

Datum=  Subgrade = 110705
CBR Value

D 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100
00— T T T T T T — T T t | — 7 H T =7

Interval O
00 to 312 10 frovr e
# of Values | 175 20 bbb
Avg CBR |00+ T
Wghtd Avg| oo 30 foioi e g @ BTTIER T

Max CBR 100+ 40 boiih g O DD i Db
Min CBR 22.0 S R —

5O froctor i e L

0 ot &

Depth (cm)

interval
312 to 73.3 A o ¥
# of Values| 40 ©T70 e """
Avg CBR 33.2 SRR 5
Wghtd AVQ 32.1 . Lo S A A
Max CBR | o N
Min CBR 17.1 T T

80 b

- 100

187+10 (-L1-) RS 0.25 m offset Raw 8
Cut . i

Datum=  Subgrade 11/07/05

CBR Value

D 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100

Interval O.EE:’fil:’ifi::ii.::l'].T.....
00 to 31.1 D U UUE SRS UL SUUS SO UUUR U FOUS SOPN ST SRS URN SORNE SUUNE SO U OUE SOUOL SOUN OO SO0 NUO A

# of Values| 88
Avg CBR 100+ 20
Waghtd Avg.| 100+ 30

Max CBR 100+

40 b .-

Min CBR 22.0 :E: '
£ 50 b
Interval a
311 to 745 e 60

# of Values| 55 70
Avg CBR 57.9
Wghtd Avg.| 436
Max CBR 100+ 90
Min CBR 22.0

100
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NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION 15
[PROJECT NO. |{34445.1.1 GEOLOGIST JBB/LTP
'ROJECT ID R-2518B GEOTECHS S&ME
(IROUTE Us 19
[COUNTY Yancey [FILE Jr-25188_cE0_PDI_depxis ||
190+00 (-L1-) RL 1.2 m offset Raw 9
Fill
Datum=  Subgrade 11/07/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 95 100
Interval A A
00 to 309 10 Lo
# of Values{ 31 SO TR OO VU0 RN UUU0 U VOO U0 VS WS VU O O OO N S S S
Avg CBR 100+ o BRI 1
Wghtd Avg.| 100+ 30 bt e g
Max CBR 100+ - 40 L.
Min CBR 49.6 E P : Lo
P O S ROE T e T e N O .
Interval |- R
309 to 744 o ;
# of Values| 66 70 b L
Avg CBR 68.7 80 Lo f-
Wghtd Avg.| 528 ’ f g
Max CBR 100+ 90 | : f
Min CBR 237 l :
i 100 - -
194+15 (-L1-) RL 0.82 m offset Raw 10
Fill
Datum = Subgrade 11/07/05
CBR Value
0 4 8 1216 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 B0 84 88 92 96
Interval 0®——r T —® ;
00 to 3059 10 P
H# of Values | 107
Avg CBR 100+ 20 oot
Wghtd Avg.| 100+ 30 booii i
Max CBR 100+ oo
Min CBR 25.6 'g‘ 40 pod e
£ 50
Interval a
309 to 765 e 60
# of Values 38 70
Avg CBR 327 R I T A I T e
Wahtd Avg.| 279 e T A
Max CBR | 584 90 |
Min CBR 13.3
100
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NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION /6
IIPROJECT NO. 3444511 GEOLOGIST JBB/LTP
‘ROJECT ID R-2518B GEOTECHS S&ME
ROUTE uUsS 19
COUNTY Yancey [[FILE |r-25188_GEO_PDI_depxis ||
194+80 (-L1-) RTL (Lt) 0.89 m offset Raw 11

Grade
Datum=  Subgrade ~~ _ 11/07/05 -
’ CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 g2 95 100
Interval '
00 to 303

 of Values 51
Avg CBR 89.4
Waghtd Avg.| 590
Max CBR 100+
Min CBR 15.4

interval
303 to 715
# of Values 35
Avg CBR 32.0
Waghtd Avg.| 285
Max CBR 496
Min CBR 13.9

L

Depth (cm)

100

# of Values 66
Avg CBR 100+
Wahtd Avg.| 788
Max CBR 100+
Min CBR 18.1

Interval
299 to 695
# of Values 22
Avg CBR 18.7
Waghtd Avg.| 181
Max CBR 30.8
Min CBR 12.8

Depth (cm)

20 |-
30

60

40 foodeit

00 [ i

50 L.t R
e )

197+00 (-L1-) RL 0.32 m offset Raw 12
Fill
Datum=  Subgrade 11/07/05
CBR Value
0 4 8 1216 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96
Interval Os 8=
00 to 29.9 10 boioid ? Do

T T S T SN S

100




CONE PENETROMETER RESULTS
NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION

IPROJECT NO. |34445.1.1
°ROJECT ID R-2518B
ROUTE Us 19
COUNTY Yancey

Page
/7

GEOLOGIST JBB/LTP

GEOTECHS S&ME

|F|LE IR-251BB_GEO_F‘DI_dcp.xls ' ]

200+00 (-L1-) RL 0.91 m offset Raw
Cut
Datum=  Subgrade ~11/07/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100
oe
Interval
00 to 30.0 10 fobe bbb b L
# of Values 53 20
Avg CBR 85.1
Wghtd Avg.| 622 L T s S A s
Max CBR | 100+ — ap b i G 0 e Lo
Min CBR 256 § S :
2 B0 g
Interval § 6 L. E
# of Values| 70 70T S T T e S H S He
AvgCBR | 100t ol o D e
Wghtd AVQ. 92.8 ; : . : N
Max CBR 100+ oo L P
Min CBR 18.1 A A
100

13

205+00 (-L1-) RL 0.37 m offset

Datum=  Subgrade

Interval
00 to 299

# of Values 85

Avg CBR 100+

Waghtd Avg.| 100+

Max CBR 100+

Min CBR 19.2 g

£

Interval Y

299 to 716 e

# of Values | 27

Avg CBR 24.4

Wghtd Avg.| 213

Max CBR 496

Min CBR 128

100

Raw
Fill

11/07/05

CBR Value

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100

14




CONE PENETROMETER RESULTS Page
NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION /8
[PROJECT NO. [34445.1.1 GEOLOGIST JBB/LTP
ROJECT ID R-2518B GEOTECHS S&ME
ROUTE Us 19
COUNTY Yancey |FILE IR-251BB_GEO_PDl_dcp,xIs |
208+10 (-L1-) RL 0.89 m offset Raw 15
Cut
Datum=  Subgrade ~_ 11/08/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96
o® - 100
Interval o —
00 to 30.2 T35 S O S R N S A
# of Values| 63 S
Avg CBR 100+ 20 b " e
Wghtd Avg.| 742 30
Max CBR 100+
MinCBR | 154 & 0]
s 50
Interval &
302 to 735| ° %
# of Values 69 70
Avg CBR 81.0 e T T S S A
Max CBR 100+ 90
Min CBR 18.1
i 100 4
211+00 (-L1-) RL 0.90 m offset Raw 16
Cut
Datum=  Subgrade 11/08/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100
Interval o®
00 to 309 N 0% 0 T VU0 O OO O L U O SO A0 U WO OO0 SO YO0 A A O e I
# of Values 72
Avg CBR 100+ 20 b et g
Wghtd Avg.| s83.s| 30 booodon
Max CBR 100+ S
Min CBR 22.0 g 40
£ 50 it
Interval 2 '
309 to 71.9 o 60 p--
# of Values| 29 70 L.
Avg CBR 28.7
. [Max CBR 49.6 90 L-dtoaho bl b
Min CBR 13.9 100




"CONE PENETROMETER RESULTS
NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION

Page
{9

“PROJECT NO. [34445.1.1 GEOLOGIST JBB/LTP
‘ROJECT ID R-2518B GEOTECHS S&ME
ROUTE Us 19
COUNTY Yancey IFILE [R-251BB_GEO_PDI_dcp.xls |
211+00 (-L1-) RS 0.27 m offset Raw 17
Cut
Datum=  Subgrade 11/08/05 S
CBR Value
0 4 8 12 16 20 24 28 32 35 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100
nterval A (N A
0.0 to 286 10 Joobeeebe b
# of Values 50
Avg CBR 78.6
Wghtd Avg.{ 586
Max CBR 100+ .
Min CBR 23.7 E
=
Interval . §'
299 to 715
# of Values 29
Avg CBR 23.6
Wahtd Avg.| 231
Max CBR 33.9 90
Min CBR 16.2 1
100
215+20 (-L1-) RL 1.03 m offset Raw 18
Cut
Datum =  Subgrade 11/08/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 B4 88 92 95 100
Interval
0.0 to 31.0

# of Values 61
Avg CBR 91.8
Waghtd Avg.| 6907
Max CBR 100+

Min CBR 30.6
Interval
310 to 708

# of Values| 45
Avg CBR 40.6
\Wghtd Avg.| 386
~ |IMax CBR 58.4

1Min CBR 25.6

Depth (cm)

100
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NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION 20
“PROJECT NO. 3444511 GEOLOGIST JBB/LTP
ROJECTID R-25188B GEOTECHS S&ME
ROUTE Us 19
COUNTY Yancey I[FILE |R-2518B_GEO_PDI_dopxis ||
215+20 (-L1-) RTL 0.85 m offset Raw 701
Cut
Datum=  Subgrade = ~ 11/08/05
‘ CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100
interval T T T ey '
00 to 30.9 [T S S ; ‘
# of VValues 57 20
Avg CBR 76.8 5 S :
Wghtd Avg.| 654 30 bbb g
Max CBR 100+ ~ 40 L
Min CBR 30.6 E oL
E BO bt
Interval &
309 to 71.8 800 i T g
Avg CBR 34.2 80
Wghtd Avg.] 313
Max CBR 58.4 90
Min CBR 18.1 |
100
215+90 (.L1-) RTL (Lf) 0.75 m offset Raw 20
Cut
Datum=  Subgrade ~11/08/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100
Interval .
00 to 306

# of Values| 49
Avg CBR 70.0
Wghtd Avg.] se.0
Max CBR 100+
Min CBR 27.9

interval
306 to 733
# of Values 45
Avg CBR 39.3
Wahtd Avg.| 358
Max CBR 70.9

Min CBR 20.5

Depth (cm)

100 *




CONE PENETROMETER RESULTS Page

NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION 4
]TPROJECT NO. [34445.1.1 GEOLOGIST JBB?LTP
PROJECT ID R-2518A GEOTECHS S&ME
rROUTE usS 19
COUNTY Yancey [FILE [R2518B_GEO_PDI_dcp.xis 1
218+40 (-L1-) RL 0.77 m offset Raw 1
Fill
Datum=  Subgrade 11/08/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 95100
Iinterval
0.0 to 305
# of Values| 47
Avg CBR 74.3
Wghtd Avg.| 537
Max CBR 100+ .
Min CBR 13.3 5
5
Interval g'
30.5 to 675
# of Values| 20
AvgCBR | 178 O UL OO0 NN OO OO0 SOV SN OO0 O00F U OO0 HUN DO SN DOV SOUN SOUNSUUR SRS O SO
Waghtd Avg.| 176 |
Max CBR 237 =T T O U U N
Min CBR 14.6 100 |
L
1222+50 (-L1-) RL 1.4 m offset Raw 2
‘ Cut
Datum=  Subgrade 11/09/05
CBR Value
0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 95 100
interval 0®
00 to 306 R N A N A T
S of Values| 75 T s
Avg CBR 100+ 20
Wghtd Avg.| 881 30
Max CBR 100+ Lo
Min CBR 18.1 T 40 b
O .
= 50 -
Interval §
306 to 704 o 60 -
# of Values [ 21 70 bt
Avg CBR 19.4 P
Wghtd Avg.| 171 80 oo s
Max CBR 496 90
Min CBR 11.3
100

"




CONE PENETROMETER RESULTS Page
NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION 22
[PROJECT NO. [34445.1.1 GEOLOGIST JBB?LTP
ROJECTID R-2518A GEOTECHS S&ME

rOUTE Us 19
ICOUNTY Yancey |FILE [R2518B_GEO_PDI_dcp.xls I

222+50 (-L1-) RTL (Rt) 1.20 m offset Raw ’ 3
Cut

Datum=  Subgrade =~~~ 11/08/05 -
CBR Value

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100

interval
0.0 to 304
# of Values| 69
Avg CBR 100+
Wghtd Avg.| 812
Max CBR 100+
Min CBR 11.8

NERER KRR

e A & SEu s

Interval
304 -to 704
# of Values| 23
Avg CBR 25.3
Wghtd Avg.| 188
Max CBR 58.4
Min CBR 10.1

100
L

[222+50 (-.L1-) RTL (Lt) 0.88 m offset Raw , 2
Cut ‘

Datum=  Subgrade 11/09/05

Depth (cm)

- CBR Value

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100

Interval o T T =
00 to 305 10 bl e
# of Values| 95 P
Avg CBR | 100+ 20 o
Wghtd Avg | 100+ 30 booioi
Max CBR 100+ :

Min CBR 220 g . .
e |
Interval 2 Vo
30.5 to 67.9 o 60 7 S
# of Values | 26 70 bl

Avg CBR 30.0
Wghtd Avg.| 230
Max CBR | 4s6 90
Min CBR 10.1

80

100 N . : B . ! : ! . H . | . i' .
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Page

NC - DOT, GEOTECHNICAL UNIT, SOILS SECTION 23
[lPROJECT NO. [34445.1.1 GEOLOGIST JBB?LTP
ROJECTID R-2518A GEOTECHS S&ME

~OUTE us 19

COUNTY Yancey {[FILE [R2518B_GEO_PDI_dcp.xls ]|
225+20 (-L1-) RTL (Lt) 0.91 m offset Raw 5

Grade
Datum=  Subgrade = 11/09/05

Interval
0.0 to 300
# of Values 31
Avg CBR 100+
Wghtd Avg.] 609
Max CBR 100+
Min CBR 498
Interval
300 to 731
# of Values| 20
Avg CBR 15.4
Wghtd Avg.| 148
Max CBR 19.2
Ain CBR 10.9

|

0 4 8 12 16 20 24 28 32 36 40 44 48 52 56 60 64 68 72 76 80 84 88 92 96 100

CBR Value

o

10 F

30 booiee i
3 40
L
£ 50
s A
Q . . .
A B0 f-eieereieeideen i
70
1 0 A U O O O
100

20 oo d




