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INTRODUCTION

A common congtruction practice in the Y ukon-Kuskokwim Deltaregion of Alaska has conssted of
forming embankments by placing frozen, high moigture silts with little or no controlled compaction effort
other than routing congtruction traffic over the embankment. The embankment is then dlowed to firm up
through thaw and consolidation for some period of time before surfacing courseis placed. Upon
thawing, the fore dopes of the embankment frequently become super saturated and the dopes begin to
flow. This problem is compounded if the toe of the dope intercepts open water.

The purpose of this research project isto investigate the effectiveness of using geotextiles to condtruct a
more stable embankment that results in fewer dope failures and a reduction of longitudina cracking,
which will reduce maintenance costs and provide increased safety to the users.

This report documents the construction and performance of arunway embankment in Kwethluk Alaska,
which was congructed of frozen, high moisture, fine-grained, low cohesive sandy silts, reinforced with
woven geotextilesin 2003. This report adso addresses the use of the Dynamic Cone Penetrometer
(DCP) to measure strength gains over time in the embankment.

Kwethluk is located on the Kuskokuak Sough, which is an extenson of the Kuskokwim River about
19 miles upstream from Bethdl. The project relocated the Kwethluk airport about 1 mile south of the
exiging arport. Congruction plans showing these locations are found in Appendix A.

REINFORCED SOIL SLOPES

The reinforced dopes were congtructed by placing horizontal layers of woven geotextilesin the fore
dope of the runway embankment. There are three primary reasons for using geotextiles as reinforcement
in the runway embankment.

1. Decrease the tendency for surface doughing and dope erosion during periods of saturation.
2. Provide improved compaction at the edges of the dope.

3. Lower thelikelihood of long-term stability problems developing in dopes congtructed with
margind materids, which indude fine-grained low cohesve sandy slts.

Four different sections were constructed aong the runway fore dopes.
1. Control areawith no geotextiles
2. Onelayer of geotextiles
3. Two layers of geotextiles
4. Three layers of geotextiles

The location of each section can be found on Figure 1. See Appendix F for specifications of the fabric
that was used.
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Figure 1. Layout and detail of each reinforced area used at Kwethluk Airport
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DYNAMIC CONE PENETROMETER TESTING

Dynamic cone penetrometer (DCP) tests were conducted at various locations along the embankment
roughly 7 months after the embankment had been placed. The DCP test data were converted to an
equivalent Cdifornia Bearing Retio (CBR). The Laboratory CBR tests were performed on the sandy gt
material used to congtruct the airport embankment. Figure 2 compares the |aboratory CBR vaue to
DCP tests taken in the runway after the surface course was placed. See Appendix B for DCP data and
test locations.

Figura 2: Field and Laboratory CBR Values
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In Figure 2, thefirgt 10 inches below ground surface is surfacing course materia. The DCP data
demonstrates that once thawed, the embankment iswell below its potential density. There gppearsto be
some strength gain from the top of the embankment a 10" depth to about 25" in depth. Deegper than
25", the embankment appears to loose strength.

The laboratory CBR test samples were prepared with moisture content of 12.5%. The in-place
moisture content of the embankment ranged from 8% to 22.4% (measured within 2 feet of the ground
surface) during the DCP tegting.
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EMBANKMENT SETTLEMENT

Settlement platforms were installed on the runway and gpron. Readings were taken between January
19, 2003 and June 6, 2003. Settlement readings fluctuated during the construction phases. Tota
settlement ranged from 7.9 inches to 18.5 inches. See Appendix C for settlement data and platform
locations. The settlement readings should be reviewed with caution due to the unexplained heave found

indl readings.
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Figure 3: Settlement Platform Readings
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As of thiswriting, al of the dopes have performed well with no doughs reported. No distinction can be
made between any of the reinforced or non-reinforced sections.

CONCLUSION

One of the benefits of usng reinforcement on the fore dopes of embankments is to achieve improved
compaction at the edges of the embankment, which will improve the shear strength of the materid.
However, the benefit in compaction on this project is difficult to quantify because of the winter
construction techniques that were used.

No dope falures have yet been observed in any of the four different sections of varying levels of
reinforcement. The effectiveness of the reinforcement will become more apparent in the spring of 2005,
the first breakup season since the airport was completed.
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Observations made during congtruction indicate that the woven fabric that was used for the
reinforcement was pooling water. In the future, it may be beneficid to use afabric that has a higher
permittivity, such as a nonwoven fabric.

We recommend that future reinforced soil dopes be designed on a project specific basis. We
recommend using the FHWA publication entitled, “Mechanicaly Stabilized Earth Walls and Reinforced
Soil Sopes Design and Congtruction Guiddines’ Publication No. FHWA-NHI-00-043, as astarting
point for the design and analysis of reinforced dopes.
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Dynamic Cone Penetrometer Data
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DCP TEST DATA

File Name: DCP2001

Project:
Location:

Kwethluk Airport Relocation

DCP #1 Station 0+362 CL

— Hammer
O 10.1 Ibs.
@ 17.6 Ibs.

O Both hammers used

Date: 2-0Oct-03

Soil Type(s): Fine Sandy Silt

Soil Type

OcH
OcL

Q All other soils

No. of |Accumulative| Type of CBR
Blows | Penetration | Hammer 01 1.0 10.0 100.0
(mm) 0 [ T T 10
0 78 1 [ N
1 130 1 [ L i
5 1127
1 175 1 A i
1 216 1 I I
1 256 1 0| ] 254
1 291 1 [ ]
1 323 1 15 |[ []381
1 350 1 c i 1 £
= [ ] £
2 395 1 T N 4 -
= 20 |[ 1508 T
2 432 1 & s i E
2 488 1 @) I I al
2 548 1 25t 1685
2 641 1 [ ]
2 706 1 30 |[ 1] 762
2 774 1 [ i
2 853 L 35 |[ 1] 889
2 915 1 i
1 u
1 40 : : 1016
1 0.1 1.0 10.0 100.0
1
1 BEARING CAPACITY, psf
1 0 2000 4000 6000 8000 10000 12000
1 0 10
1 i
1 5 1127
1 i
1 10 1254
1 i
1 ]
- 15 1381 ¢
1 e i IS
I s -
1 = 20 1508 T
a ] =
1 w ] o
=) H L
1 25 1635 O
1 i
l :
30 Based on approximate interrelationships ] 762
1 of CBR and Bearing values (Design of 1
1 35 Concrete Airpor.t Eavement, Portland 1889
1 Cement Association, page 8, 1955) i
1 40 1016
1 0 14 28 42 56 69 83
1
1

BEARING CAPACITY, psi




DCP TEST DATA

File Name: DCP2001

Project: Kwethluk Airport Relocation Date: 2-Oct-03
Location: DCP #2 Station 0+407 CL Soil Type(s): Fine Sandy Silt
— Hammer Soil Type
O 10.1 Ibs. OcH
@ 17.6 Ibs. OcL
O Both hammers used Q All other soils
No. of |Accumulative| Type of CBR
Blows | Penetration | Hammer 01 1.0 10.0 100.0
(mm) 0 F T T 10
0 166 1 i 1
1 281 1 [ i
5[ ] 127
1 341 1 L 1
1 405 1 [ ]
3 527 1 i N
3 621 1 15 | 11381
3 721 1 = i ] £
- [ ] 1S
3 812 1 B H -
|:'—: 20 [ 1508 I
3 895 1 & L 1 E
2 957 1 @) I I al
3 1108 1 251 1635
3 1203 1 i \
3 1300 1 30 ([ 1] 762
3 1397 1 [ ]
3 1564 L 35 |[ 1] 889
2 1685 1 .
4 1841 1 ]
2 1922 1 40 T T 1016
1 0.1 1.0 10.0 100.0
1
1 BEARING CAPACITY, psf
1 0 2000 4000 6000 8000 10000 12000
1 0 10
1 i
1 5 1127
1 N
1 10 1254
1 i
1 ]
c 15 1381 I
1 . i IS
T . -
1 = 20 1508 I
o ] =
1 w ] o
=) H L
1 25 1635 O
1 N
l 4
30 Based on approximate interrelationships ] 762
1 of CBR and Bearing values (Design of 1
1 35 Concrete Airport Pavement, Portland H 889
1 Cement Association, page 8, 1955) i
1 40 1016
1 0 14 28 42 56 69 83
1
1

BEARING CAPACITY, psi




DCP TEST DATA

File Name: DCP2001

Project:
Location:

Kwethluk Airport Relocation Date: 2-Oct-03
DCP #3 Station 0+496 CL Soil Type(s): Fine Sandy Silt
— Hammer Soil Type

O 10.1 Ibs. OcH

@ 176 Ibs. OcL

O Both hammers used

Q All other soils

No. of |Accumulative| Type of CBR
Blows | Penetration | Hammer 01 1.0 10.0 100.0
(mm) 0 f T T 10
0 21 1 [ ]
7 68 1 [ i
5[ ] 127
10 117 1 s 1
10 187 1 I ]
10 249 1 10t 254
10 349 1 [ ]
10 450 1 15 |[ {381
10 534 1 < i ] £
10 648 1 ] [ i -
E 20 || 1508 T
10 793 1 & s i E
5 888 1 a I I al
2 947 1 N 1635
1 977 1 [ ]
1 30 [ 1762
1 [ i
L 35 |[ 1] 889
1 1
1 u
1 40 T T 1016
1 0.1 1.0 10.0 100.0
1
1
1 1000 2000 3000 4000 5000 6000 7000 8000
1 0 T T T
1
1 5
1
1 10
1
1 15
1 1
1 20
1
1 25
1
1
30 Based on approximate interrelationships
1 of CBR and Bearing values (Design of
1 35 Concrete Airport Pavement, Portland
1 Cement Association, page 8, 1955)
1 40
1 10 20 30 40 50 60
1
1




DCP TEST DATA

File Name: DCP2001

Project:
Location:

Kwethluk Airport Relocation

DCP #4 Station 0+656 3.7 m LT

— Hammer

O 10.1 1bs.

@ 17.6 Ibs.

O Both hammers used

Date: 2-0Oct-03
Soil Type(s): Fine Sandy Silt
Soil Type
OcH
OcL

Q All other soils

No. of |Accumulative| Type of CBR
Blows | Penetration | Hammer 01 1.0 10.0 100.0
(mm) 0 f : : 10
0 87 1 [ ]
L 196 L 5 ' ' 127
1 222 1 s 1
1 375 1 I ]
1 485 1 10 | 11254
1 528 1
1 572 1 15 ([ 1] 381
1 604 1 < i ] £
L 636 L = 2 |f 1508 T
1 664 1 a : 1 .
1 685 1 a : | al
1 717 1 25 || ]635
2 786 1
2 857 1 30 ([ 1762
2 908 1 [ ]
2 959 L 35 |[ 1] 889
1 982 1 .
1 u
1 40 T T 1016
1 0.1 1.0 10.0 100.0
1
1
1 0 . 500 1000 1500 2000 2500
1 0k i ML ML ML i
1
1 5 |f
1 ]
1 10 |f
1
1 15 |F
1
1 20 [}
1
1 25 |F
1
1 30 Based on approximate interrelationships
1 i of CBR and Bearing values (Design of
1 35 Concrete Airport Pavement, Portland
1 Cement Association, page 8, 1955)
1 40
1 0 2 4 6 8 10 12 14 16 18
1
1




DCP TEST DATA

File Name: DCP2001

Project:
Location:

Kwethluk Airport Relocation

DCP #5 Station 0+822 10.7 m RT

— Hammer

O 10.1 1bs.

@ 17.6 Ibs.

O Both hammers used

Date: 2-0Oct-03

Soil Type(s): Fine Sandy Silt

Soil Type

OcH
OcL

Q All other soils

No. of |Accumulative| Type of CBR
Blows | Penetration | Hammer 01 1.0 10.0 100.0
(mm) 0 f : : 10
0 14 1 [ ]
2 93 L 5 ' ' 127
1 119 1 L i
1 137 1 [ ]
1 162 1 10 |[ ] 254
1 173 1
1 204 1 15 | 11381
1 227 1 < i ] £
L 248 L Z 2 |f 1508 T
1 269 1 % i i E
2 290 1 [a) : | Lr'JJ
3 326 1 251 1635
3 355 1
3 384 1 30 ([ 1] 762
5 426 1 [ ]
5 466 L 35 [ 1] 889
5 504 1 g
10 589 1 1
10 673 1 40 T T 1016
10 744 1 1 1.0 10.0 100.0
10 828 1
10 922 1
5 978 1 1000 2000 3000 4000 5000 6000
1 0 Tyt "
: |—\:
1 5
1
1 10
1
1 15
1
1 20
1
1 25
1
1 30 : ) o
Based on approximate interrelationships
1 of CBR and Bearing values (Design of
1 35 Concrete Airport Pavement, Portland
1 Cement Association, page 8, 1955)
1 40
1 5 10 15 20 25 30 35 40
1
1




DCP TEST DATA

File Name: DCP2001

Project:
Location:

Kwethluk Airport Relocation

Date: 2-0Oct-03

DCP #6 Station 0+942 10.7m RT

Soil Type(s): Fine Sandy Silt

— Hammer

O 10.1 1bs.

@ 17.6 Ibs.

O Both hammers used

Soil Type

OcH
OcL

Q All other soils

No. of |Accumulative| Type of CBR
Blows | Penetration | Hammer 01 1.0 10.0 100.0
(mm) 0 f T T 10
0 108 1 [ ]
1 206 1 [ i
5[ ] 127
1 267 1 s 1
1 294 1 I ]
5 398 1
5 458 1 15 ([ 1] 381
5 521 1 c i ] £
- [ i S
5 578 1 B 4 -
|:'—: 20 || 1508 T
5 628 1 % s i E
5 677 1 a I I al
5 728 1 N 1635
5 781 1 [ ]
5 839 1 30 |[ ] 762
5 910 1 [ ]
4 989 1 35 |F 1] 889
1 1
1 u
1 40 T T 1016
1 0.1 1.0 10.0 100.0
1
1
1 500 1000 1500 2000 2500 3000 3500 4000 4500
1 0 e B e L o e L e o e e i
1
1 5
1
1 10
1
1 15
1
1 20
1
1 25
1
1
30 Based on approximate interrelationships
1 of CBR and Bearing values (Design of
1 35 Concrete Airport Pavement, Portland
1 Cement Association, page 8, 1955)
1 40
1 5 10 15 20 25 30 35
1
1




DCP TEST DATA

File Name: DCP2001

Project:
Location:

Kwethluk Airport Relocation Date: 2-Oct-03
DCP #7 Station 1+051 4.6m RT Soil Type(s): Fine Sandy Silt
— Hammer Soil Type

O 10.1 Ibs. OcH

@ 176 Ibs. OcL

O Both hammers used

Q All other soils

No. of |Accumulative| Type of CBR
Blows | Penetration | Hammer 01 1.0 10.0 100.0
(mm) 0 f : : 10
0 27 1 [ ]
10 111 L 5 ' ' 127
5 154 1 s 1
5 190 1 I ]
5 233 1 10 | 11254
5 276 1
5 326 1 15 ([ 1] 381
5 372 1 < i ] £
> 411 L = 2 |f 1508 T
5 447 1 a : 1 .
5 488 1 a : | al
5 525 1 25 || ]635
5 563 1
5 602 1 30 ([ 1762
5 644 1 [ ]
5 689 L 35 |[ 1] 889
5 728 1 .
10 801 1 1
10 886 1 40 T T 1016
10 964 1 1 1.0 10.0 100.0
1
1
1 0 — '1000 2000 3000 4000 5000 6000
1 0 - i
1
1 5 |f
1
1 10 |f
1
1 15 |F
1
1 20 [}
1
1 25 |F
1
1 30 |f . ) I
Based on approximate interrelationships
1 i of CBR and Bearing values (Design of
1 35 Concrete Airport Pavement, Portland
1 Cement Association, page 8, 1955)
1 40
1 0 5 10 15 20 25 30 35 40
1
1




DCP TEST DATA

File Name: DCP2001

Project:
Location:

Kwethluk Airport Relocation

DCP #8 Station 1+174 4.0m RT

— Hammer

O 10.1 1bs.

@ 17.6 Ibs.

O Both hammers used

Date: 2-0Oct-03

Soil Type(s): Fine Sandy Silt

Soil Type

OcH
OcL

Q All other soils

No. of |Accumulative| Type of CBR
Blows | Penetration | Hammer 01 1.0 10.0 100.0
(mm) 0 f : : 10
0 25 1 [ ]
5 81 1 [ i
5[ ] 127
5 123 1 s 1
5 164 1 I ]
5 201 1 10 | 11254
5 246 1
10 348 1 15 ([ 1] 381
10 439 1 < i ] £
10 500 L = 2 |f 1508 T
10 548 1 % i N E
10 596 1 a : | al
10 651 1 2t fe3s
10 719 1 [ ]
10 797 1 30 |[ 1762
10 868 1 [ ]
10 939 L 35 |[ 1] 889
5 975 1 .
1 u
1 40 T T 1016
1 0.1 1.0 10.0 100.0
1
1
1 . 1'000 2000 3000 4000 5000 6000 7000 8000
1 0 -y
1
1 5
1
1 10
1
1 15
1
1 20
1
1 25
1
1 30 . ) -
Based on approximate interrelationships
1 of CBR and Bearing values (Design of
1 35 Concrete Airport Pavement, Portland
1 Cement Association, page 8, 1955)
1 40
1 10 20 30 40 50 60
1
1




DCP TEST DATA

File Name: DCP2001

Project: Kwethluk Airport Relocation Date: 2-Oct-03
Location: DCP #9 Station 1+260 CL Soil Type(s): Fine Sandy Silt
— Hammer —— Soil Type
O 10.1 Ibs. OcH
@ 17.6 Ibs. OcL
O Both hammers used Q All other soils
No. of |Accumulative| Type of CBR
Blows | Penetration | Hammer 01 1.0 10.0 100.0
(mm) 0 f : : 10
0 21 1 ]
5 I L 5 ' ' 127
5 118 1 L i
5 162 1 L 1
5 205 1 10 |[ ] 254
5 243 1
5 287 1 15 | 11381
5 344 1 E : 1 E
5 404 L Z 2 |f 1508 T
2 434 1 a [ 1 .
2 468 1 [a) : | Lr'JJ
2 496 1 25 [ 1635
5 553 1
5 602 1 30 ([ 1] 762
5 649 1 [ i
5 703 L 35 [ 1] 889
4 771 1 L g
1 819 1 3 1
1 855 1 40 T T 1016
1 877 1 0.1 1.0 10.0 100.0
1 894 1
2 924 1
4 975 1 0__ 1000 2000 3000 4000 5000 6000
l 0 : ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ ’ " ’ ’ ’ ’ ’ ’ ’ ’ ’ ’
1 [
1 5 |f
1
1 10 |f
1
1 15 |F
1
1 20 [}
1
1 25 |F
1
1 30 || : ) ) )
Based on approximate interrelationships
1 i of CBR and Bearing values (Design of
1 35 |} Concrete Airport Pavement, Portland
1 [ Cement Association, page 8, 1955)
1 40
1 0 5 10 15 20 25 30 35 40
1
1




APPENDIX C

Settlement Platform Data
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APPENDIX D
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February 5, 2003



DCP#2 Sta. 0+407

o |

Kwethluk Airport
October 2, 2003



“DCP 14 Sta-0+656

Kwethluk Airport
October 2, 2003



Kwethluk Airport, 53872
February 5, 2003



Kwethluk Airport, 53872
February 5, 2003
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February 5, 2003
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APPENDIX E

Laboratory Reports




STATE OF ALASKA
So Department of Transportation & Public Facilities

Statewide Materials

5750 EAST TUDOR RD, ANCHORAGE AK 99507
Phone (907)-269-6200 FAX (907) 269-6201

Laboratory Report TNFORMATTON

PROJECT NAME: Kwethluk Airport Relocatiecn PROJECT NO. 3-02-0435-0101 / 53872
LABORATORY NO. 03A-0043

SAMPLE OF: Borrow Embankment Type T ITEM/SPECIFICATION NO.: P-152h FIELD NO.: I-BE-SD-1 698
SAMPLED FROM: BE-G~8 & 18 and BE-SD-2 DATE SAMPLED: 01/20/2003
SOURCE/SUPPLIER: State Furnished Borrow Pit QUANTITY REPRESENTED As Required DATE RECEIVED:  02/06/2003
LOCATION/ADDRESS: Kwethluk SUBMITTED BY: J. Rajek DATE COMPLETED: 02/10/2003
EXAMINED FOR: Standard Density Camariscon (See 03A-0044) DATE REPORTED: 02/10/2003

SAMPLE PREPARATION BY: ASTM D421 & C 702

SIEVE ANALYSISBY: ASTM C 136 & C 117

STEVE $PASS| -4.75| Specs.

50
37.
25.
19.
12.

W Ut o Ot

100

~J
831

N N
[@IRE]
O

-
o
o]

.600
.425 . 100
.300 98

J180
150

2075

W o
1 o
194

Dry Density kg/cu m
|
{

0-60

% Fracture Specs. 11] {13 — 15 17} 19 |-~ I
Single Face
Double Face

LL
PL

PI

Coarse | Fine

SeG 2.60
Abso

1p.
Fine SpG by: ASTM D 854
Coarse BSpG by: ASTM C 127

Remarks:

The Material as Submitted Conforms to Specifications Signature { Z‘&&///» / A=
ves[X] No[ ] NA[] RbErt F. Lewis, PE
hl°) THE TEST RESULTS ARE ONLY REPRESENTATIVE OF THE MATERIAL AS SUBMITTED. State Quality Assurance Engincer




STATE OF ALASKA
53" Department of Transportation & Public Facilities

Statewide Materials

5750 EAST TUDOR RD, ANCHORAGE AK 99507
Phone (907)-269-6200 FAX (907) 269-6201

Laboratory Report TNFORMATION

PROJECT NAME: _ Kwethluk Airport Relocaticn PROJECT NO. 3-02-0435-0101 / 53872
LABORATORY NO.  03A-0044

SAMPLE OF: Borrow Embankment Type I ITEM/SPECIFICATION NO.: P-152h FIELD NO.: I-BE-SD-1 1557
SAMPLED FROM: BE-G-8 & 18 and BE-SD-2 DATE SAMPLED:  01/20/2003
SOURCE/SUPPLIER: State Furnished Borrow Pit QUANTITY REPRESENTED As Required DATE RECEIVED:  02/06/2003
LOCATION/ADDRESS: Kwethluk SUBMITTED BY: J. Rajek DATE COMPLETED: 02/10/2003
EXAMINED FOR: __ Standard Density Camparison (See 03A-0043) DATE REPORTED:  02/10/2003

SAMPLE PREPARATION BY: ASTM D421 & C 702
SIEVE ANALYSIS BY: ASTM C 136 & C 117

SIEVE %PASS| -4.75| Specs.

AACTRTTIRT T IQITN B AT JOTITD TV 4 T Aot A
MOISTURE DENSITY RELATIONSHIP BY: ASTM D 1557 Method A

50 Optimum Moisture = 12.5 Max. Dry Density = 1880 kg/cu m

1870
100 T

=
\S]
WU ulto O ul

1820 LA —— » ‘
7 f TN

~
~
o

o
o
o

Dry Density kg/cu m
|
o
AN

.075 - 37.3 0-60

1720

% Fracture Specs. CH
Sirgle Face
Double Face

LL
PL
PI

Coarse | Fine

SeG 2.60

Absorp.
Fine SpG by: ASTM D 854

Coarse BSpG by: ASTM C 127

Remarks:

N

SOy
The Material as Submitted Conforms to Specifications Signature %/Séw % W

Yes(¥] Nol ] Na[ ] Robert F. Lewis, PE
D8 THE TEST RESULTS ARE ONLY REPRESENTATIVE OF THE MATERIAL AS SUBMITTED. State Quality Assurance Engincer




25D-229M

1-95

Dg

STATE OF ALASKA

Statewide Materials

5750 EAST TUDOR RD, ANCHORAGE AK 99507
Phone (907)-269-6200 FAX (907) 269-6201

Labhoratory Report

PROJECT NAME: Kwethluk Airport Relocatian PROJECT NO.

Department of Transportation & Public Facilities

3-02-0435-0101 / 53872

SAMPLE OF: Borrow Embankment Type I ITEM/SPECIFICATION NO.: P-152h

SAMPLED FROM: See Below

INFORMATTON

LABORATORY NO. See Below
FIELD NO.: See Below

SOURCE/SUPPLIER: State of Alaska Pit QUANTITY REPRESENTED

LOCATION/ADDRESS: Socuthwest Const., Kwethluk, AK

EXAMINED FOR: Moisture Content

SUBMITTED BY: J. Rajek

DATE SAMPLED: 02/04/2003
DATE RECEIVED:  02/06/2003
DATE COMPLETED: 02/10/2003
DATE REPORTED: 02/10/2003

Moist. Orxg.
Lab. No.  Field No. Sampled From, Location, Depth & %
03A-0045 I-BE-MC-1 Runway, Soutlwest Const., Kwethluk, AK 0+695 15 m Lt., +2.0 m OG 33.2
03A-0046 I-BE-MC-2 Runway, Scutlmwest Const., Kwethluk, 2K 0+930 15 m Lt., +2.0 m OG 50.8
03a-0047 I-BE-MC-3 Runway, Soutlwest Const., Kwethluk, 2K 0+710 15 m Rt., +2.0 m OG 30.1
032-0048 I-BE-MC-4 Runway, Southwest Const., Kwethluk, 2K 0+870 20 m Lt., +2.0 m OG 28.7

Remarks:

The Material as Submitted Conforms to Specifications

Yes{ ] Nol ] NA[Y]

THE TEST RESULTS ARE ONLY REPRESENTATIVE OF THE MATERIAL AS SUBMITTED.

When Processed to conform to grading requirements, this

material is satisfactory for:

)
v /,7 /' dj
Signature L@éﬁ‘é&f\ 2
Rebort

F. Lewis, PE

State Quality Assurance Engineer



_ STATE OF ALASKA
25D-208 Department of Transportation & Public Facilities

Statewide Materials

5750 EAST TUDOR RD, ANCHORAGE AK 99507
Phone (907)-269-6200 FAX (907) 269-6201

Laboratory Report INFORMATTON
PROJECT NAME: Kwethluk Airport Relocation PROJECT NO. 3-02-0435-0101 / 53872
LABORATORY NO. _ 03A-0062

SAMPLE OF: Borrow Embankment Type I ITEM/SPECIFICATION NO.: P-152h FIELD NO.: I-CBR-1

SAMPLED FROM: Rurway, Various Sample Locations DATE SAMPLED:  01/20/2003
SOURCE/SUPPLIER: State of Alaska Pit QUANTITY REPRESENTED  Scurce DATE RECEIVED:  02/12/2003
LOCATION/ADDRESS: Southwest Const., Kwethluk AK SUBMITTED BY: J. Rajek DATE COMPLETED: 02/25/2003
EXAMINED FOR: California Bearing Ratio DATE REPORTED:  02/25/2003

SIEVE $PASS| -4.75]| Specs.

o5 MOISTURE DENSITY RELATIONSHIP BY: ASTM D 1557 Method A
50 Optimum Moisture = 12.5 Max. Dry Density = 1880 kg/cu m

37.

N

25.
18.

i

|| |
HERER
SN
.

12

100

W uLo &
T
b

| mﬁ//j

] T

4.75
2.36

2.00

1.18

.600

.425: 100

.300 98

Dry Density kg/cu m
N\
I

% Fracture Specs. M 9} 11 13|~ {15

Single Face

I

[

I
Percent Moisture
Double Face

Coarse | Fine

S 2.60
Absorp.
Fine SpG by:
Coarse BSpG by:

California Bearing Ratio = 33 ASTM D 1883

Remarks: CBR performed UNsoaked.

The Material as itted Conforms to Specifications Signature ( W /
-/
Robert Lewis,

PE

Yes [} No[ 1] NA[ ]

08 THE TEST RESULTS ARE ONLY REPRESENTATIVE OF THE MATERIAL AS SUBMITTED. State Quality Assurance Engineer



O3A RY %% +
STATE OF ALASKA
o5 Department of Transportation & Public Facilities

Statewide Materials

5750 EAST TUDOR RD, ANCHORAGE AK 99507
Phone (907)-269-6200 FAX (907) 269-6201

Laboratory Report PRECONSTRUCTICN
PROJECT NAME: _ Kwethluk Airport Relocation PROJECT NO. 3-02-0435-0101 / 53872
LABORATORY NO. _ See Below
SAMPLE OF: ITEM/SPECIFICATION NO.: FIELD NO.: See Below
SAMPLED FROM: _See Below DATE SAMPLED:  09/19/2003
SOURCE/SUPPLIER: Existing QUANTITY REPRESENTED DATE RECEIVED:  09/29/2003
LOCATION/ADDRESS: SUBMITTED BY: _D. Hemstreet DATE COMPLETED: 10/29/2003
EXAMINED FOR: _Moisture Content DATE REPORTED:  11/07/2003
Moist. Org.
Iab. No. Field No. Sampled From, Location, Depth % %
03A-2476 FS-18 TH, 0+600 , 0.0-0.3 m 20.8 1.6
03A-2477 Fs-19 TH, 0+600 , 0.3-0.6 m 22.4 2.1
03A-2478 FS-20 TH, 0+600 , 0.6-0.9 m 21.0 2.1
03A-2479 FS-21 TH, 0+790 , 0.0-0.3 m 12.0 1.4
03A-2480 FS-22 TH, 04790 , 0.3-0.6m 17.3 1.2
03a-2481 FsS-23 TH, 04790 , 0.6-0.9m 19.6 1.4
03A-2482 FS-24 TH, 04790 , 0.9-1.2m 20.3 1.4
Remarks:

When Processed to conform to grading requirements, this

B [ iy Ups VY SO E R S
i 4al A4S tidL_LbLabl_UJ_‘Y Lor .

i’ -
The Material as Submitted Conforms to Specifications Signatu:ce( % /L ﬂ%/\?
PE

7
Yes[ ] No[] MNA[ Robert F. Léwis,
D2 THE TEST RESULTS ARE ONLY REPRESENTATIVE OF THE MATERIAL AS SUBMITTED. State Quality Assurance Engineer
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STATE OF ALASKA
Tos 2 Department of Transportation & Public Facilities

Statewide Materials

5750 EAST TUDOR RD, ANCHORAGE AK 99507
Phone (907)-269-6200 FAX (907) 269-6201

Laboratory Report PRECONSTRUCTION
PROJECT NAME: _Kwethluk Airport Relocation PROJECT NO. 3-02-0435-0101 / 53872
LABORATORY NO. _ See Below
SAMPLE OF: ITEM/SPECIFICATION NO.: FIELD NO.: See Below
SAMPLED FROM: _See Below DATE SAMPLED:  10/02/2003
SOURCE/SUPPLIER: _Centerline QUANTITY REPRESENTED DATE RECEIVED:  10/09/2003
LOCATION/ADDRESS: SUBMITTED BY: D. Hemstreet DATE COMPLETED: 10/22/2003
EXAMINED FOR: Organic & Moisture Contents DATE REPORTED: 10/24/2003
Moist.  Org.
Lab. No. Field No. Sampled From, Location, Depth % %
03A-2547 1 TH 0+384, , 0"-6" 8.0 1.3
03A-2548 2 TH 0+384, , 6"-127 16.4 1.8
03A-2549 3 TH 0+689, , 6"-12v 15.4 2.0
03A-2550 4 TH 0+822, , 6"-12" 19.8 2.0
Remarks:

When Processed to conform to grading requirements, this

P SN I U S SN - ST SyNRPI ~gU R
lHdlCLllal 15 bdullolaclUuLly LUl .

The Material as Submitted Conforms to Specifications Signature }/&‘l}éﬂ/ /&1‘14”1 ;ﬁ

Yes[ ] Nol ] I\LALA\’] Robert F. Lewis, PE
D2 THE TEST RESULTS ARE ONLY REPRESENTATIVE OF THE MATERIAL AS SUBMITTED. State Quality Assurance Engineer
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PROJECT NAME: Kwethluk Airport Relocation

STATE OF

ALASKA

Department of Transportation & Public Facilities

Statewide Materials
5750 EAST TUDOR RD, ANCHORAGE AK 99507

Phone (907)-269-6200

FAX (907) 269-6201

Laboratory Report

SAMPLE OF:

SAMPLED FROM: TH, Sta.

0+790 & 0+600

PROJECT NO.

3-02-0435-0101 / 53872

PRECONSTRUCTION

ITEM/SPECIFICATION NO.:

, Depth 0.0-1.2 m

SOURCE/SUPPLIER: _Existing

QUANTITY REPRESENTED

LOCATION/ADDRESS:

EXAMINED FOR: Particle Size ZAnalysis

SUBMITTED BY: D. Hamstreet

LABORATORY NO.  0Q3A-2483
FIELD NO.: FS-18 TO 24

DATE SAMPLED: 09/19/2003
DATE RECEIVED:  09/29/2003
DATE COMPLETED: 11/07/2003
DATE REPORTED: 11/07/2003

‘Pineness Modulus

D2

Sieve Ana_lysj_s ASTM D 422 SAMPLE PREPARATION BY: ASTM D421 & C 702
SIZE _ lab Specs. Dry | wWet [
v Prep | Prep | Specs
4n i
30 PL
an Bl . :
1id/om % Fracture
1n Single Face
3/40 Double Face
/2" Thin Elongated, 3: 1~ahuu
1/4" % Organic
#1200 oo
48 S NatMOIsture
S0l 20001 % Sticks & Roots
#16 100 Dry Unit Wt .spcf
30 1000 1 -
#40 99 $ 43"
#5096 % Gravel 0
#80 % Sand 61
H#100. . 65 % silt 34
#200  39.0 S Clay i
.02mm 16.1 FSV
.002m 5.4 BASHIO Class
DOITSD ‘ ‘
| Unified Class @ 0
Coarse | Specs Fine Specs

Friable Particles
Sulfate Somdness, % I.oSs
T A Ah'ramnh "1"01':-11

% Loss @ 100 revs

Remarks:

The Material as Submitted Confo
Nol ]

Yes[ ]

to Specifications
NA

THE TEST RESULTS ARE ONLY REPRESENTATIVE OF THE MATERIAL AS SUBMITTED.

When Processed to conform to grading requirements, this

O L [ J P Y < S S -
TacCriaL 15 Sacisralcoiy oI

o L7 faawr

Robert F. Lewis, PE

State Quality Assurance Engineer



APPENDIX F

Geotextile Fabric Specifications




STYLE 2006

Amoco Style 2006 is a polypropylene woven fabric. This engineered geotextile is
stabilized to resist degradation due to ultraviolet exposure. 1t is resistant to comumonly

nnr-nnnh:raﬂ snil phnmwu\h- m-blnu: and incecrea and ig non-hi AAnmnAak!
LAVAICLLL GLA Tl PRJLE LRANRIAO) sl 5}.

Amoco Fabrics and Fibers Company

260 The Bluffs
Austell, GA 30168
PH: (770) 9444569
FX: (770) 944-4584

FAARIGEY SliY LAIDCVS, Qlll 1o MIVIITUIWAIG

Dalumranviene
& &

DA ypavpyiviie

is stable within a pH range of 2 to 13, making it one of the most stable polymers available
for geotextiles today. We wish to advise that Amoco Style 2006 meets the following
minimurm average roll values:

Property Test Method Minimum Average Minimum Average
Roll Value Roll Value
(English) (Metric)
Grab Tensile ASTM-D-4632 35 1b 1.40 kN
Grab Elongation ASTM-D-4632 15% i5%
Wide Width Tensile ASTM-D4595 175/175 vin 30.7/30.7 KXN/m
Wide Width Elongation ASTM-D-4595 15/8 % 15/8 %
Mulien Burst ASTM-D-3786 600 psi 4130 kPa
Punchire ASTM-D-4833 120 b 0.530 kN
Trapezoidal Tear ASTM-D-4533 120 Ib 0.530 kN
UV Resistance ASTM-D-4355 70 % =t 500 hr 70 % at 500 hr
AQS ASTM-D4751 40 sieve 0.425 mm
Permistivity ASTM-D-4491 0.05 sec” 0,05 sec’!
Flow Rate ASTM-D-4491 4 gal/min/f’ 160 L/min/m*

Amoco Fabrics and Fibers Company manufacturers the woven fabric indicated above.
The values listed are a result of testing conducted in on-sitc laboratories. A letter
certifying the minimum average roll values will be issued from the manufacturing plant by
the Quality Control Manager at the time shipment is made.

DATE ISSUED: 04/05/01

The infoemation presented herein, while not guaranteed, is 10 the best of our knowledge true and accurate, Excopt when agreed w0 in
writing for specific condizions of use, no warranty or guarantes expressad or implied is made regarding the perfor{na_:iu of any produet,
since the manner of use and handling are beyond our control, Nothing contsined herein is to be construcd as permission of asa

recommendation to infringe any patent.

Part of the BP Amoco Group




Grab Tensto shongth {asunassz] N |wanv] )
Grsb Bogetion _ IASTMOMS2 ] %  lewav] 50% | so% | so% | sow | sow | sox | so% | sow | sow
PunclaStrength  IASTND4833] N |wavl 245 269 280 378 | ws | as w0 [ es8s | e
Mo Brnt asTMDITes | wkPa [wanv] 1215 § tess ] oo | 130 | 1930 | 2276 | 2413 | 3im | 3900
v iTesr  |AsTMD#S33] N Juav] ws 223 273 | 20 | 207 | me | ws | as | su2
wos) ASTMBNIST | e lanav) 0212 | 0212 | 022 | 0212 | 9212 ] o212 | .m0 | 150 [ .es0
| Appasei Opuining Size
Pamitivity AsTMO4t] o' famv 200 | 200 F 19 | 140 | 190 | es0 | 150 b t20 | 100
——— jasTancet | cosoc Janav| o2s | o022 { o2 | o023 | 624 | usé | o038 | ose | o
Wl FlowRen  JASTMDee01 | timtorm® J o] a4s2 | 5700 | 000 { 4000 | wex | 4ima | «sz | 343 § 3086
UV Resdstarnce ASTMDASS | N Renmd | vl 70 ) 70 | 20 | 70 | 7om | 1o% | 70% | rox | 7ox
ewnAc | @ 3ot s, -

W nsTunesny| gm® lwmsv] wir | 1100 § oo | oo | 1700 | 2000 | 2200 | 20000 | seeo
Tricknass astuose] om Jwev| 10 12 1.4 13 15 r 17 28 28
Roll Width Maasured M Joomnat] 30vas7 fasunsz) snwmst | asuwasr | ssvasr]soiasrl asr | 4w
Roll Length Messurad M loerwna| 1008 | 000 | 1008 | 008 § 915 | o015 ] 915 | eis
Aot Arsa Coaiotad | 8 418 8 a8 | M85 | 305

780106 | /50788 | 50168 /50188 | J4mm | raia | 48 ] 18

Nolex 1. Valses ore regortedd for the washer guinoplh direction.

This date sheat sipercedes &l pravious data sheets (o7 these styles of CONTECK Narrworen Gectextiles, and is subject $o change without noltce.
You: CONTEECH Raglonat office can advise i any velues Usted herein have changes tinoe this dats sheet was lsaved.

CONTECH CONSTRUCTION PRODUCTS INC 87 Ianey Springer Loop, Palmer, Alnska §9845
Fax: (607) 740-1554

Beyan R. Eplay  Supeivisor: Sales & Production

Rey 070400 W AP

(907) 7454202 (800) 900-7682






