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ABSTRACT

The Consolid System by American Consolid Inc. is a three product system that,
according to product literature, "enables any soil, found anywhere, to be
upgraded to achieve better characteristics necessary in improving road life
and quality". Consolid was evaluated along with mixes of cement-fly ash and
‘hydrated Time on two soils. The soils were an A-2-4(0) with zero plasticity
index and an A-7-8(18) with a 31 plasticity index.

American Consolid Inc., recommended an application rate of 0.10% Consolid 444
and 1,00% Conservex by dry soil weight, The application rate chosen for
cement-fly ash was 5% cement and 15% fly ash and for hydrated lime it was
6.5%. Testing involved triaxial testing of specimens after water soaking,
unconfined compressive strength of specimens before and after water soaking,
- and freeze and thaw testing of specimens after water soaking. ATl specimens
were compacted to standard proctor at optimum moisture.

The cement-fly ash treated mixes had the highest strength and durability
followed by the hydrated lime treated mixes.




INTRODUCTION

The Consolid System by American Consolid Inc. is a three product system that,
according to product literature, "enables any soil, found anywhere, to be
upgraded to achieve better characteristics necessary in improving road life
and quality". Increased CBR values, reduced permeability and reduced damage
‘due to freeze-thaw cycles are the main purported benefits of the system. The
standard application procedure is to mix in-place and compact at optimum
moisture.

OBJECTIVE

The objective of the project was to evaluate the Consolid System by American
Consolid Inc, of Davenport, Iowa as a stabilizer on Iowa soils. For
comparison, a hydrated lime and a cement-fly ash mix were used.

MATERIALS

The fd1lowing materials were used in the study:

Consolid 444

Conservex

Cement - Type I, standard laboratory blend of eight portland cements
' - available in Iowa. {AC6-350)

Fly Ash - Ottumwa Class C

Hydrated Lime - AASHTO M 216, Linwood Stone Products

Soil #1 - A-2-4(0) with 0 P.I. (AAD7-5) (Report in Appendix A}
Soil #2 - A-7-8(18) with 31 P.I. (AAD7-6) {(Report in Appendix A)

PROCEDURES

The following mixes were made:

Mix #1-1 - Soil #1
Mix #1-2 - Soil #1
Mix #1-3 -~ Soil #1
Mix #2-1 - Soil #2
Mix #2-2 - Soil #2
Mix #2-3 -~ Soil #2 + 6.5% hydrated lime

Mix #2-5 - Soil #2 + 0,10% Consolid 444 + 1,00% Conservex {(modified cure)
Quantities are base on percentage of dry soil weight.

0.10% Consolid 444 + 1.00% Conservex
5.0% cement + 15% fly ash

6.5% hydrated 1ime

0.10% Consolid 444 + 1,00% Conservex
5.0% cement + 15% fly ash
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Testing consisted of triaxial testing on three 2-inch diameter and 4.5-inch
high specimens, unconfined compressive strength on four standard proctor
samples and freeze-thaw testing on two standard proctor specimens.

The soils chosen for testing were selected to represent both the low
plasticity index sandy soils and the relatively high plasticity index silty
clay soils. ‘

Preparation

Standard proctor moisture-density determinations were performed on the un-
treated soils, cement-fly ash mixes and lime mixes {Table 1).

Preparation of test samples began with the Consolid System and soil #1 on
February 4, 1987. Paul Riaford, Jr. of American Consolid Inc. was present to
provide handling and mixing instructions. Mix proportions for Consolid were
those recommended by Mr. Riaford. The third product of the Consolid System;
Solidry, a combination of "active ingredients®, portland cement and hydrated
Time; was not required for the test soils. Mix proportions for the cement-fly
ash and lime were chosen based on previous experience and research conducted

" by the Iowa D.0.T. and Towa State University on other Iowa soils.

The Consolid 444, a white milky substance, was added to the mixing water., The
Conservex, an asphalt based substance, was added directly into the lancaster
mixer after the mixing water containing the Consolid 444. To compensate for
the Conservex, the amount of mixing water to produce optimum density was re-
duced by 1.00 percent. Other than a slight ammonia odor and asphalt residue,
the mix acted similar to untreated soil #1. Mixes #1-2, 1-3, 2-1, 2-2 and 2-3
were mixed in a similar manner as mix #1-1 on March 14. Nine standard proctor
specimens were made for each mix. To obtain 2-inch diameter triaxial test
specimens, a thin-walled sample tube was driven through the proctor specimen
while still in the mold. The proctor specimen and the shelby tube were
removed from the proctor mold. The triaxial specimens were then removed from
the tube and trimmed. Three specimens were cut for triaxial testing, four
specimens were used for unconfined compressive strength testing and two
specimens were used for freeze and thaw testing.

Curing

Curing of the Consolid System treated soils was by oven drying at 100 degrees
F. for seven days. To be effective, Mr. Riaford indicated that drying out of
the treated soil is necessary. However, during the cure of mix #2-1 (the high
clay content of soil with the Consolid System) cracks developed in the speci-
mens. The cracks allowed water into the specimens during soaking causing the
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specimens to expand and crumble. Additional specimens {mix #2-5) were made
using the same mix, but using a modified cure. The specimens were sealed in 1
gallon cans to maintain the moisture content and placed in the oven at 100
degrees F. for 7 days. MNo cracking occurred with the modified cure. Curing
of the remaining treated specimens was by moist cure at 72 degrees F. and 100
percent humidity for seven days. After the cure period, the three triaxial
specimens and four of the six proctor specimens were placed in water for two
days. The two remaining proctor specimens from each mix were cured for two
additional days.

Testing -

Triaxial testing was performed on three specimens from each mix after the two
day soak. The resu]ts are in Appendix B,

Unconfined compressive strength testing was performed after the triaxial
testing us1ng two water soaked proctor specimens and two dry proctor specimens
from each mix. The results are in Table 2. Weight, height, and diameter
measurements were obtained before and after soaking (Table 3 and Table 4).

The remaining two specimens for each mix were used for freeze-thaw testing.
After soaking and measuring, the specimens were placed on water saturated
blotters 1/4~inch thick and placed in a freezing cabinet at -10 degrees F.

. Twenty -four hours later the specimens were removed and allowed to partially
thaw. When the specimens could be separated from the blotters, weight and
size measurements were again taken. The specimens and holders were placed in
water so that only the blotters were in contact with the water and then placed
in the moist room until the next day. Once measurements were taken, the
specimens were returned to the freeze cabinet for another Z4-hour period.
Freezing and thawing was continued until twelve cycles were completed or until
the specimen disintegrated or could no longer be measured accurately. Results
of the testing are in Appendix C. A summary is in Table 5.

Figure 1 - Figure 6 shows condition of the specimens during testing.

DISCUSSION OF RESULTS

Both water exposure and freezing and thawing exposure were used to simulate
field conditions. The effect of water soaking was most evident on high clay
soil (Soil #2) {(Table 2 and Table 3). The average expansion in size from
water soaking ranged from +0,07% for the lime treatment and soil #2 to +1.5%
for the consolid treatment and soil #2. Cement-fly ash and soil #2 average
expansion was +0.17%. Average shrinkage of the soil #1 mixes was less than
-0.10% in all cases. Unconfined compressive strengths after soaking ranged
from 1257 psi for cement-fly ash and soil #1 to O and 9 psi for Consolid and
sow} #2,
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The two mixes treated with cement-fly ash were the only specimens to withstand
the 12 cycles of freeze and thaw intact. Consolid specimens went to 2-1/2
cycles soil #1 and 2 cycles with soil #2 before failing. :

COSTS

Materials

The approximate cost of each material is as follows:

Consolid 444 $ 6.00/gal. $0.75/1b.
Conservex with MC-30 1.82/gal. 0.23/1b.
Portland Cement 60.00/ton (.03/1b.
Fly Ash 20.00/ton 0.01/1b,
Hydrated Lime 60.00 ton 8.03/1b.

Materials Costs per Cubic Yard of Mixture

Consolid System - a two layer treatment is recommended by American
Consolid - 4" deep treatment with both Consolid 444 and Conservex
over a 6" deep treatment with Consolid 444 only.

4"/10% (27 cu. ft. x 98.9 pcf) x 1.0% x $0.23/1h. = $2.46
10"/10" (27 cu. ft. x 98.9 pcf) x 0.1% x $0.75/1b. = 2.00
Consolid System.Cost Per Cubic Yard = $4.46

Cement and Fly Ash - (Cement 4.17% of dry mix and fly ash 12.5%

of dry mix)

(27 cu. ft. x 100.8 pcf) x 4.17% x $0.03/1b. = $3.40
(27 cu. ft. x 100.8 pcf) x 12.5% x $0.01/1b. = 3,40
Cement~Fly Ash Cost per Cubic Yard = $6.80
Hydrated Lime - (6.1% of dry mix)

(27 cu, ft. x 92.8 pcf) x 6.1% x $0.03/1h. = $4.58
Hydrated Lime Cost per Cubic Yard = $4.58

Note: Soil densities are those from Soil #2 tested,

———
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CONCLUSIONS

Based on strength and durability as tested in the laboratory, cement-fly ash
treatment of the soils performed better than both hydrated lime treatment and
Consolid treatment at the rates used. Lime treatment also performed better
than Consolid treatment at the rates applied.

 RECOMMENDATIONS

Based on this study, no more than a limited number of field trials should be
undertaken at this time. '



Table 1

OPTIMUM MOISTURE DETERMINATION

Mix No. Material Dry Density {PCF} Percent Moisture

1-4 Soil #1 126.1 ‘ 9.5

1-2 Soil #1 132.4 7.7
FA/C, 15/5

1-3 Soil #1 125.2 10.55
6.5 Lime

2-4 Soil #2 98.9 22.4

2-2 Soil #2 100.8 17.2
FA/C, 15/5

2-3 Seil #2 g9z2.8 25.45
6.5 Lime
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Table 2

AVG. COMPRESSIVE STRENGTH (P.S.I.)

- Mix Neo. - Material ~Lure + Soak Cure Only % Loss

1-1 Soil #1 + 30 104 71
Consolid

1-2 Soil #1 + 1257 1138 : 0
FA/C,15/5

1-3 ' Soil #1 + 24 28 14
6.5 Lime

2-1 . Soil #2 + 0 347 100
Consolid

2-2 Soil #2 + ' 138 166 17
FA/C,15/5

2-3 Soil #2 + 53 114 54
6.5 Lime

2-5 Soil #2 + 9 : 64 86

Consolid {Mod Cure)



Mix No. Material
1-1 Soil #1 +
Consolid
1-2 Soil #1 +
FA/C,15/5
1-3 Soil #1 +
6.5 Lime
2-1 Soil #2 +
. Consolid
2-2 Soil #2 +
FA/C,15/5
2-3 Soil #2 +
6.5 Lime
2-5 Soil #2 +
Consolid
{MOD)

WEIGHT MEASUREMENT BEFORE AND AFTER SOAK

-8 -

Table 3

Wet Dry A Wt. After Wt. After Final
Wt.(GM) Wt.(GM) Moist. Cure (GM) Soak (GM} % Moist
2054.5  1878.0 9.4 1879.6 1951.5 3.91
2058.5  1881.5 9.4 1880.9 1947.0 3.48
2165.5  2007.0 7.9 2162.,2 2174.1 8.33
2163.0  2004.6 7.9 2157.4 2171.7 8.34
2077.5  1873.3 10.9 2073.2 2080.3 11.05
2083.5 1878.7 10.9 2079.1 2087.5 11.11
1878.5  1543.5 21.7 1584.8 0.0

1866.0  1533.3 21.7 1582.8 0.0

1799.5  1531.5 17.5 1792.0 1881.7 22,87
1778.5 1513.6 17.5 1772.2 1868.3 23,43
1768.5 1401.3 26.2 1759.5 1802.9 28.66
1756.5 1391.8 26.2 1747.5 1793.0 28.83
1871.5  1524.0 22.8 1837.5 1913.5 25.56
1866.0  1519.5 22.8 1845.8 1906.7 25.48



Table 4

DIMENSION MEASUREMENTS BEFORE AND AFTER SOAK

Avg. Heigth {In.) Avg. Diam. {In.) Expansion/
Mix No. Material Before Soak After Soak Before Soak After Soak Shrink.-%
1-1 Soil #1 + 4,592 4,587 4,000 3.997 - -0.07
Consolid 4,598 4,597 4,000 3.997
1-2 Soil #1 +  4.608 4.602 4.009 4,007 -0.03
FA/C,15/5 4,614 4,620 4,007 4.004
1-3 Soil #1 + 4,579 4.580 4.000 3.998  -0.04
6.5 Lime 4.598 4 .595 3.998 3.996
2-1 Soil #2 +
Consolid
2-2 Soil #2 + 4,587 4.590 3.994 4,001 0.17
g FA/C,15/5 4,592 4,604 3.993 4,002
2-3 Soil #2 + 4,604 4,606 3.998 4.000 0.07
6.5 Lime 4,592 4,600 3.999 4_000
2-5 Soil #2 + 4,566 4,648 3.966 4.024 1,50
Consolid 4,582 4,644 3.982 4,037

{MOD)
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Mix No.
1-1

1-2

1-3

2-2

2-3

2-5

Material

Soil #1 +
Consolid

Soil #1 +
FA/C, 15/5

Soil #1 +
6.5 Lime

Soil #2 +
Consolid

Soil #2 +
F&/C, 15/5
Soil #2 +
6.5 Lime

Soil #2 +

‘Consolid
-{Mod Cure)

Number of

Cycles Obtained

2-1/2
2-1/2

12
i2

2
11
0
0
12
12

5-1/2

[N R

Table 5

RESULTS OF FREEZE-THAW TESTING

Strength after .
12 Cycles (PSI)

Remarks

Both specimens crumbled at measurements

Both fell apart at measurements
Both specimens did not withstand water socak

Both specimens flaking on sides beginning
in cycle #5

Both fell apart at measurements.

Both split in half at cycle #2, Freeze and
thaw continued through 12 cycles with no
handling or measuring of specimens.



Figure 1, Soil #2 Treatments after Soaking
Mix #2-2 Left, Mix #2-3 Center and Mix #2-1 Right

Figure 2. Mix #1-2 After 4 Cycles of Freeze-Thaw



|

T e

!
I
i‘,

Figure 3. Mix #1-3 After 4 Cycles of Freeze-Thaw

Figure 4. Mix #2-2 After 4 Cycles of Freeze-Thaw




Figure 5.

Figure 6.
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Mix #2-3 After 4 Cycles of Freeze-Thaw

Mix #2-5 After 2 Cycles of Freeze-Thaw
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APPENDIX A
SOILS TEST REPORTS
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{owa Department of Transportation SOILS
0fFice of Materials '
TEST REPORT-SOIL SOIL DESIGN
Liquid Limit County NONE Genders No. LOW AADT-5
Plastic Limit 0 Froject DERT. INFO.
Plastic Index _
. Road Ne.
Gravel 0 Sampled on 01-09-87

Sand 84 Report, on &1-(5-87 Layer Depth

i1t 13 Sampled by 5. STEEL ' Shelby {lapth

Liay 3 Lacation ‘ Water Level
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Remarkst SANBY SOIL FOR *CONSOLID®™ RESEARCH
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[oxa Department of Transportation SOELS
Office of Haterials .
TEST REPORT-S0IL S01L DESIGN
County Senders Mo, HIGH AADT-6

Liguid Limit 48
Flastic Limil 17
Plastic Index 31

Gravel §
Sand 14
Sitt 50
Clay 40

Class Name 51 CL LD
AGSHTO Tlass T-4(18)
Color DK BR

Project DEPT. INFO.

Road Hg,
Samgled on

Report. on £1-29-817 Layer Dtepth
Sampled by STEVE STEEL Shelty Depth
Location Water Level

Other Lot.
Femarist HIGH CLAY SOIL FOR "CONSOLID™ RESEARCH

Sy Ml

Tasting Engineer
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APPENDIX B
TRIAXIAL TEST REPORTS
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APPENDIX C
FREEZE-THAW TEST RESULTS
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MEIX#Y RUNG e 4,44 4,43 4.44 BB BT DLan n.e0 HLEO O 1Em74,.10
NOTESED  SRECIMENS CRACKED DURTNG OVEN CURTNG
CEMENT /ZFLY ASH#1 4.5 4,5% 4,59 4,00 .99 B.ED 3,99 B ATTELTO
; SOTLE BA/LSY 2 4 &0 4. 40 4, 0 4,00 b ) 4, 00 e e W 1750, 30
P NDTE . . . :

TMF DL #1 A, A0 AL A0 406D 4,00 4,00 4,00 4,00 4,00 176,00
V i 4.6 441 40461 4,00 4,00 4,00 4,00 4,00 1T7EL,.00

lHNU”IlU#”“[LJ #1 4,60 4 A1 4041 B.WE BB _‘ E 3. W W LEERA L BO
A R ﬁ“ﬁ - 4.3 4.5 4.5%  3.98 NI SN I SLWT O 13El L a0
NHIan = DORERT TN SEALED CANG DHUIRING CURING TO FREVENT CRACKTNG

| OSAMPLE AFTER S0k
LENGEHT, (IN.) MTAMETER, (1N, .
L L AV, I Lz A 4 AV, WETGRT
CIONSEOL IS0 T &1 dote 4061 4462 4,000 4,00 4,00 4,00 4.00 1945, 50
1R/, 00 HE dobl 4060 40461 4000 Lm0 209 3,80 mLwd P EIE L 40
MOTES ‘
CIEEMNT /LY QS A4udl 4059 4.4 4,00 4,01 4,01 4,01 4,00 BATFTV.00
nHILL TUS 1IN 3 A.EBY 4L 404610 4,01 4,00 4,02 4,02 4,01 B247E.T70

1.1 #1 4.5 4059 4,583 4,00 4,01 B9 4,01 4, Qi POV, AO
e 4,50 4,564 4.56  4.01 4,00 4,01 4,00 4, 00 O G0

rﬂN»nL1m+~n1L; #1 0, 00 £, 06

A A # : 0, 00 0 00

5 SRECTMENS FELL AFART DURING SOAKING AN ND MEASUREMENTS TAKEN
I}MFNT/?LY AEH-4 1 4040 4,60 4,4D 4,00 4,00 4,00 4,00 4,00 1870, 50
L OB LS 5 4,59 4,61 4,60 4000 4,00 4,000 4,00 4,00 1848, 40

#1 o0 4. AD 4,40 4,00 FB.PTOE.PY 4,00 . 1EOV., 40
i 4,61 A0bE 40463 4000 4,00 4,00 4,00 4,00 1810.,30

SALIOHE0ELE #E AL AR 4067 4L6T7 4,04 4,03 4,00

4.0%  A4.0% 1899, 50
1% 1. 0% MOD. # Aol A7 467 4,08 4003 4,08 4.0 4,00 190E. B0

NOTES:  MUEHY AND FLAKING THE TOF LIFT OF BOTH SPECIMENS SRACKING OFF
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SAMELE AFTER FREEZE CYDLE#1
LENGHT, {INL ) DIGMETER, (IN. \

1 L AVG. el mh oa u4 A5
CENEGL TO-S0 T L #1 4,464 4,65 4, B, 8R4, 00 Sl
O, 1%L O i Sotel  B. 60 4, = oa, o, wa
NS ¥l BROMEN [FF QT PR PRIOR TO MEAS
EMENT /LY ASHRT G.FT 4,61 4.0 4,00 4,01 4,01 4,01 4,01
B /L o A6 4059 4,460 4,01 4,00 4,01 4,00 4.0

f ot
bl

A5 3 AL A 4.5 40157 HLER 4000 B.WT 4,00 4. 00 i
#HEI 4,55 A4 4,55 4,000 3.PY 4,00 4,00 AL Q0 ROEE, 40

PR LR #l O, 00 €, 303
MEXHY RUNML #2 0. 00 S P RLN
NOTES: : .
CEMENT ZAFLLY OEH#1 G.61 4,41 4.4 Z0WR 4,00 4,00 4,00 4,00 TE4L.3I0

= BOBY S LEY Bz .60 4,42 4,41 40000 4,000 40010 4,000 4,00 1E19.00

H1 4,461 4cdkl 40AL 4,010 4,000 4,00 4,00 400 17EL, B0
B Adosd A EE 4054 4,01 4,000 4,00 ‘ AL00  1T7E4, o

Nmzﬁb: .
CONSOL I D0 FLE # A 70 4.7F 471 4.04  4.04 4,08 4,04 4,04 i .
O VASL .o M, #R 4,70 4,467 4.4% 4,04 4,04 4,04 4,03 4,04 187E.70
MOIT RS

EAMPLE _ AFTER THAW DYDLE  $#1
LENEHT, (TN DIAMETER, (IN.}
(.1 e MG, i Lz o D4 AV, WEIGHT

CONSOLIO+HSDTE T #1 A, bt A bk AL AA ALQ00 0 4,00 4,00 4,00 4., G0 " . L
G. 1%/ 1. 0% i 4,40 A AL 4081 4000 4,00 4,00 4,00 4,00
MO R #1, 1.3 6GM PIECE FELL OFF AFTER WETGHING
SUITLI+CEMENTS &) .60 4,461 4,60 4,01 4,00 4,01 4.01 4,01 Z14AT.EO
S FLYASH MIX#s B2 4,41 4.8 4,460 4001 4,00 4,01 4.00 4,01 ELAL.TO
CNEFTES

BT LLbA LS EME A S 4,097 4.8 3,9 4,01 2.9 4,00 4,00 “077u3?
MIXHT #i2 4.594  4.55  4.5% 4,01 3,.9¥ 4,01 4,00 4,00  ZOLH,.20
CNETER 2 '
DRSO TR-RS TS #1 0.00 0,00
MT X5 RUNL 2 0. 00 0. 00
MOTES:

CEMENT/FLY  Afk-+# .61 441 40461 4,00 4,00 4,01 4,00 &, Q0 147\ =
ST SU/S1EY #iz .41 404 4061 4,000 4,01 4,00 4,00 .00 155N, A0

NEITE:!
[ MRS T L #1 463 4,
ALEA i 448 4,
NI ES

CCTNSOL IDRSOTLE 4,68 4,67 A.67 4,04 4,03 4,03 4.03  4.03 189950
Ou LA/ TL 0% MOD. #E Aol A0AET ALET 4,03 4,03 4,03 4,03 4,03 190280
NETES S MUSHY 2 FLAKING- TOF LIFT CRACKING OFF o

2 Au6E 4.01 0 4,01 4,01 4,02 4.01  1813.30
A 4,64 4,01 4,01 4,01 4,01 4.0t 1817.10

o~ o
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ML E AFTER FREEZE CYDLE#Z
LENGHT, (TN DTAMETER, (IN.)

L1 L2 AVG, A 2 [xi (34 AVIE,
CONSCLAD+HE0TLL #1 Aobd .66 dubt 4,00 4,00 4,00 E,PY 4,00
Ow %/ 5L O% o 4,60 AbL Al&L B.PR 4,00 4,00 4.00 4,00
NOTES:
CEMENT/FLY ASH-+44#1 4,460 4.5Y 45T 4,00 4,01 401 4,01 4,01 RISP.70
SOILL BA/IS% 0 KD 4.BE 441 4,57 4,01 4,00 4,01 4,00 4,00 RLSS, 50
NCFTES
LIME+SETL 1 4060 4.TE 4UEY 4,01 4,00 4,00 4,00 4,00 ROVT7. 4O
by 'Y, # 4.5 4,56 4.55 4001 4,00 4,08 B.EE 4,00 ZOLY. S0
CNIET
CHANSOL TDECTLE #1 000 (3o OO
MIX#Y RUING #2 O.00 0, G0
| NOTES:
CEMENT/FLY  O%H+#1 4,43 4,462 40463 4,01 4,00 4,01 4,01 4,01 1870040
BOTLE SA/ 1SN . #E 4,62 Aubd 4,63 4,01 4,01 4.01 4,01 4,01 1847.40
CNLITES .
L L ME+S0 L2 #11 4,64 4,44 464 4,00 4,03 400F A.02 4,08 1RO, 30
fon % # .68 AcbbL 4067 4003 402 4,02 4,01 4,03 1E11.40
- NOTES:
O EINESOL TISOTLE # 4,73 AT A4L7E 4,04 4.0%  4.07  4.04 4,04 187040
LCOLIL/1.0% MOD, #2 0. 00 0. 00 LEES, B0
NOTESS - LINABLE TO MEASURE #2 DUE TO CRUMBLING OND FLAK TG

SSEAaMPLE AFTER  THAKW  DYDLE#HZ
‘ o LLENGHT, (TN, DIAMETER, {InN.)

L1~ L2 AV, 1 T oz N4 VT WETGHT
c DDINSCHLL I 1 bt Hoa&S A bdb 4,00 A0y 4,00 4,00 4. 00 1230, 40
I O IO A A # b1 4,60 4,461 A4.00  4.00  4.00  4.00 - 4,00 19354, 80

N TE S :

TCEMENT/FLY AsH+e#1 d4.Ew 4,60 4,40 4,01 4,00 4,01 4,01 4,01 2140.30
BT WA/ TR Yt 4,55 4,61 4 &0 4,00 4,01 4,01 4,01 4,01 2189, 40
MOITE S . g
LEMER=DTLLL 0 # : ‘ .00 : O, 00 ROB0, 20O
L el S o 4., 55 4,54 4,54 4,00 4,00 4,01 2,99 4, Q0 JOALE, OO0
5 CNOTES R EFEDTMEN #1 FELL APART THIRING HANDLING AFTER WETGHING/ BEFORE MEADLURE
CONSQL IS0 #1 0, 00 0, O
CMIXHT RLINT #2 £, 00 g OO
NEIT R = 8 ‘ ‘
CEMENT/FLY &5HH4] Aotd ALAE 4062 4,00 4,01 4.00 4,01 4,00
SOILE B4/ 15 # 4.3 4.b4 4,63 4,01 4,00 4,01 4.01 4,01 1BAZR.BO0
o NENTES - ‘ '
o L ITMESE0ILR #1 A AL bE ALsE 4,04 4,038 4,08

o SV B A, &%  4.67 468 4,04 4,03 4.04
NOTES: o o ' '
CDONSOLIDES LT #d , L 0.00 0. 00
QL I%/1.0% MDD, #2 : 0,00 - O, 63
NOTES: FHOTD TAKEN 4/9/787 NO FURTHER MEASUREMENTS TAKEN [DUE TO FRAGILITY

N

4, 04 LEas, 30
4,04 1

RO
oo
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AMFLE AFTER FREEZE CYCLE#:
LENGHT, (IN. ) , DIAMETER, (IN, )
1 @ AV, ni 13 R 14 AV, WETGMT
CONSOLTOE0 L] #1 0. 00 ' 0,00 D21 .00
DL1%/1. 0% 2 .00 ' 000 1EES, 90
NOTESS #2 FATLED OT WEIGHING  #1 INTACT BUT CRUMBLING NO FURTHER MEASURES
CEMENT /ZFLY ASH#1 4,460 4,89 4,40 4,00 4,01 4.01 4,01 4,01 21
EOTLL A/ 15Y H2 4,61 4,58 4,460 4,01 4,00 4.01 4.00 4.01 215

#1 . 0. 00 .00
#Ha G080 4.4 4,560 4,01 4.0 4,03 4,01 4.03% ZO&Z.B0

NS, TR0 TS #1 Q. Q0 0,00
MIXHE RLUINL - #i c uly’ 0. 00
NIDTES S

CEMENT/FLY ﬁ'Ht#] ALAE 4464 4464 4,083 4,01 4,08 4,01 4,02 18
SOTLE BUL/S15Y #i2 A, bl 4,66 4,465 A0 4.0 4,02 4,01 4,02 18
NOTES Y

Lo IME--S0 07 #1 4,67 A, &7 4,47 4,04 4,04 4,085 4,04 4,04 Epe, 10
Lo B4 ¥ 4.e8 4,71 4.70 4.04 4,04 4,03 4,04 4,04 1835920
MOTESY _

COMSOLIDFSOTLE #) : 0. 00 : 0., 00

o1/ 1LO% MO, 2 0. 00 0. 00

CNOTES:  NO FURTHER DETERICORATION FROM PHOTOGRAFHED STATE

SAMPLE AFTER  THAW CYCLE#T

LENGHT, (IN.) DIAMETER, (IM.) .

L1 L AVIGE, 01 oz 03 04 AV, WE IGHT

ERONELL O T L 0. 00 0, 00
D 1%L U% 1 .00 G, O
NDTES '
CEMENT/ZFLY ASMH-+#E1
S0ILY BN/ 15% i
NI 5 ‘
b IME -l £, Q.00 0. 00
#.7 4.56  4.9%  4.%54 Z.9% 4,00 4.0Q1 Z.9v 4,00 2OAT.S0

o 4,00 4,01 4,01 4.01 4,601 2158, AD
4,40 4,00 4,01 4,00 4,01 4.01  2155%.10

o

A
(i

iy}
E
A
o~ O~
=
s
r
o~
b

i
-3
¥

H?IiUI‘H?LM #1 0,00 Q.00
MIXHY RN o O, 00 0, 00
MNOTE
CIEMENT /ZFLY Skl £
SOTLE SR/05% #
TS -
LIME s i #1 4. 4,70 4.9 4,02 4.04 4,0 15440, 00
o D% a2 L 4,70 4.6% 4,04 4,08 4,07 4,04 4,00 1234%, 30
NOTES® BRECIMEN #1 kﬁIL DR ING MEASLIREMENT
CONSOUIDHSOILE #1 0,00 ' ‘ 0 Q0

L1W/1L0W MOL, #2 (Y Oa OO
MOTER: MED FLRTHER DETERIORATION FROM PHOTOGRAFPHED STATE

HF 0 40464 4,02 4,01 4,03 4,02 4.0z 1mEe, 2o
dobé 4,44 4,02 4,02 4.0%8 4.02 4.02 18B70.40

N
o ®
o
o 0
.
L3
i

;'\
&5

ll.,l



HAMPLE AFTER FREEZE

LENGHT, (IN.)

O ONOTERS

CONSOL TS0 TLT #1
Q141 0% o
NOTES: '

L CEMENT/ZFLY ASH#1

o mOTR A
CNCITES:
L IME-+SOTL O #1
a5 COH#2
MITES

CCONSTLIDHSOILE #1

SAALEL . B2

CMIX#Y RUNT B

CONDITESS
[OZEMENT/FLY ASH-#1
COEDILE SU/LSY HR
MOTESS

LI MEFSOTLE #1
Gy S #a
NOTES:

CONSOL TD+S0T12 #1

COL1n/1.0% MOD,. #E

MOTESE NI FLIRTHER

HAMPLE

0.1%71.0% #i
NOTES ‘

CEMENT/FLY ASH#1
HOILY SA/05% 0 2

ST NOTES:
PO IME+SE0TL #1

b 5% -

ONOITES:

CONSOLID+FSOILE #1
MIX# RUNL 2
NEOTES '

CCEMENT/FLY AEH+M81
CEDILE S%/1%% #2

LI MR T L #1
b EY #2
NOITES:

DONSOL IS0 T2
POLLAZLL 0% MDD, #2
CNOTES S

Ll

.1

4. ok

4. A5

4,73

DRACES APFEARING ON

-
L

DETERTORATION

AV .
0. Q0
€. 00

4. 40
4.759

.00

L O

i

4,00
4.01

F.ww

4 0@
4,08

4., 0%

STILL S0

AFTER THAW CYCLE

LENGHT, (IN.)

L2

& 67
4. 67

4,73

THE

AV,
£, 0
0,00

&, &0
4. 60

O 0
4,54

.00
0. 00

4o bbs
4. s

Q.00

4,75

.00
Q.00

TR OF

A3

&b
Foge!
=]

Py

L

"
kY
E

4,02
4.0%2

4.07

CYCLE#S
- DIAMETER, (IN.)

R0

4,01
4. 0%

4.08

AND MLESHY T

#4

DIAMETER, (IN.

[z

4.01
4.01

Er

0
£

B ]
oo
EELRELY]

4,10

03

4,00

4.0
4,03

Iz

4.01
4,00

43
g
T

4,03

4,03

f .04

BOTH SFECIMENS

14

4,01
4, 00

¥
0
&

£
M

4,01
4,01

4,07

THE

S

D4

4,01

4.01

3

*
&
£

4.08
4. 02

4,07

aViE,
Q.00
0, 00

4,01

4,01

.00
4., 00

0. 00
0. 00

4,02
4,02
0, 00
4., 08

Q.00
Q.00

TOLICH

AVG.
3. 6
O, O

4,01
4,01

Q.00
I
0,00
0,00

Q.0
4,07

O, 03D
3, 0

WE TGHT

2154, 440
Z1B2.00

2034, 50

[Ty
AL
o

o £

[
a z
o~ i

T

s
g
>
I
2

£33
o

WETGHT

2140, 40
215,70

2034, 50

LEP4, A0
1874.,10

18460, 30



SAMPLE

CONSOL TR+S0T1 #1
O 1%/ L. O% #
NMOTES:
CEMENT/FLY ADH+<4#1
SOILY SY/1EY &
MOTE=:
LIMEFRS0ELT #1i
S5 =
NOTES S
CONSOLIDHS0T0LE #1
MIX$#% RLUMNL #2
MOTE S e
CEMENT /FLLY AHH+#1
EOTLD WU/ 1S #2
MEOTES
LIME+SOILE H1
B B #2
NOTES
CONSD T D-RS0 LS $d
QL1 %/1 0% MOD. #2
NOTE S

SAMPLE

COCONSOLIDRS0TLT
Oul4/1.0% o
NOTES:
CEMEMT/FLLY
ST SU/1S% 2
MNOFTES 3

LEME+mi it #1
£ B L
MNOTES:

CONGOLL TSR #1
THMIX®Y RLNT #32
NOTES:

CEMENT /LY ARH+H1
R O S A s A #2
NIITE
LLIMER=OTE 2 £}
TRy A i
MNOFE
CONSDLTIE0TL S #1
Ou1%/71.0% MG, #2
NOITES 8

- 30 -

AFTER FREEZE CYCLE#S
LENGHT, (IN.G)

I FLIRTHER

ASHwE1

1

4. e
4o

N
"
i

4. &
4, £

#HE DETERIDRATING ON

4,72

LENGHT, (IN.)

L1

4, =G
4, 5

ol

FLIRTHER FLAK INH hY

4.74

L2

x
i

i

an

S
i

4 &b

T =
HE T T

4.7

"

9~

i

DETERIOHRATION

AVG.

0. 00
0. 00

4. &0
4. &0

Q.00

4055

.00
G 00

4,67
4. 43

51 DES )

0, Qo
4,71

0. 00

.00

ni

4,01
&4, 00

4. 00

4. 0%
4. 0%

SEVERAL

4 0%

AFTER THAW CYLLE

-
E

4,6
4.

4.5

4, &

4t
2

1
1

7

I8

-

NCFURTHER DETERIORAT ION

AVG.
.00
. 0

4, L0
b &0

0.00
4,33

Q.00
GO0

4,467
4. 468

0,00
4,74
0. 00
0. 00

I

4.01
4,01

4,00

4,03

4,04

4,07

bz

4. 01
4.01

4, 06

4. 04
4,04

4., 04

#5

DIAMETER,

nz

4,00
4,01

e

4,04

4. Ods

L

4,00
4., 00

400

4,08
4»&-”

4., 04

A

4,01
4,00

ut

4,03
4., 0%

DIAMETER, (IN.)

n4

G 0]

4.01

.99

4,00
4, OF

FIECES FLAKTNG

4,07

(IM. )

04

4,01
4,01

4, Q4
4,08

4,05

AV,
O 00
G, 00

4,01
4,01

Cre GO
4,00

0. 00
Ch Q)

4.0%
4,04
L

Q. 00

4,05

Cra G20
0. 00

AV,
Che £30)
G, (0D

4.0
4,01

O.00 -

LY
Q. 00
O 0D
4, 0%
4., 0
G Q0
4.05
0,00
0. 600

WETGHT
2i04,70

2154, 00

204N, 00

WEIGHT

ol W
21461.10

204%, 20

1Esrd, 00

1E&S., 10



CONCITE S
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HAMPLE AFTER FREEZE CYCL
LENGHT, (IML)

. L1 L2 AVIGE. Ti1
DONSOLIO+S0T1.1 #1 ' ‘ 0,00

0. 1%/L 0% #2 0, )

NOTES

COCEMENT/FLY ASH+#] 4.5% 4.60 4,40 4,01

COSOILL SA/LEY 2 4,58 4.41  4.5%  4.00

CNIDTES: T :

LIME+S0TLL #1 0 OO0

b S i 4.54 4,56 A.BH E, W

NEITE S 8 .

CONSOLIDESOTLE #1 0.00

[ MIX#9 RUNL 2 £, OC

CONOTES?

CEMENT/FLY QHH+#1 4 L8 A LB 4.

HOILE SU/15% 2 4ot 4,69 4,

NUITES

LIME+SOTLE #1 0., 00

&o B B 0. 00

CONDTES: R4 FAILED AFTER WEIGHING AND BEFORE
CCONSOLTRE0ILE #1 : : G, 0D

O.1%/71.0% MOD, #2 0. 00

c} x'\
o

- -]

[ 3 * -

o

[

. NOTES: NO FURTHER DETERIORATION

LomAMPLE , AFTER THAW CYCLE
‘ LENGHT, CIN.)

[ L2 ALV It
CONSOLID+=0T0 1L #1 0, 00
Q. i%/ 1. 0% 2 OO0
NEOITES
CCEMENT/FLY ASH+#1 4, &0
S0IL1 SU/1EY B 4. 61

B o
]
oD
I
o~
N
i
—

CLIME+SSOTL $#1 0. 00

AL SB% H2 A.5E 4,0 4. %4 4,07
NIDOTES:

CONSOL_TO-HS01E #1 0,00

MIX#7 RUBNL #2 : G, 00

- NOTES: -
CEMENT/FLY &aSH+A#1
SOILE S%/15% $
NOTES

LIME+SDILE 1 O, 00
Lo T w2 0,00
MNOTES:

ONSN_ TR0 2 #i1 . G. 00
Q. 1%/1.0% MOD. #2 OO0
C MOTESS N FLIRTHER ETERIORATION

if
iff

B
~N
fJRt4]
B
~N D
oG

4.71 4.0z

4.&% 4,01

Edé

RIAMETER, CIN.)

Iz

4.01
4,01

4,05
4,00

PN
o

4l

A&, 00
4,00

1

=
i~
"

MEASUREMENT

e

4

4,04
4,04

DIAMETER, ¢(IN.D

iz

4,01
4,00

4,04
4,03

|

4

AV,
0,00
0, 00

4,01
4,01

Q, 00

3R

O, O
0, 00

4. 04
4,03

0.00
G, 00

Ct, O
0,00

AVE.
0. 00
0, 00

4,01
4,01

0. 00
i, OF

oy, G0
0. 00

4,00
4,04

.00
0, OO0
3, 00
G, 0

WE TIEHT

HO4T 50

WETGHT

164,90
165, 40

SQET 50

]

e

X}

g
*

&

[l

P
o

L

.

-
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EAMPLE AFTER FREEZE CYCLE#7
LENGHT, (IN.) DIAMETER, (IN.)
L1 (I AVIG, i oz o= 4 FALVIE WETGHT

DUONSILIDSOT0L L 1 G, 00 L 00
IR R AV R 3/ A HiE €, 00 0. 00
MEITE S8 . .
L&MFNIXFEY AP SR A.A0 0 4.5 4,460 4,00 4,01 4,01 4,01 401 2159020
SOTLT S4/715% s 4,461 4.5% 4,40 4,01 4,00 4,01 4,00 4,01 21 20
NHTF““'
LIME-+ZITL L 1 0,00 (. Q0
ow S% H 4.5%4 4.52 4.5%4 4.00 4,08 4,09 4,08 4,046 2051080
NOITE 8 :
CONSULITR+S0 L #1 0, OO0 S, 000
MIX#EY RINI #2 O, D0 : Q0
MOTE S
LEMENT/FLY ASH+#1 4
SOILE S0/ 15Y HZ 4
NTES
IMEZOTLE #1 0.0 : Q.00
PO T A : #7 Q, 00 - : Q.00
NOTES ,
LuNJuLIU4nHILh #1 0. 00 O Q0

w A1 O MOD. #2 .0 ' : Q.00
NﬁTES: ND FLURTHER DETERIDRATIUN

4,70 4.4% A4,04 4,05 4.04 4.03 4,04 12w, B0
4.71 4.70 4,03 4,04 4,03 4.0 4,03 i

P
oD
o o0

SAMPLE . AFTER THAW CYILE #7
LENGHT, ¢(IN, ) DIAMETER, (IN.)
: Ll L2 AVG . D1 i oz D4 AV, WE TGHT

DONSLTIOHS0T0L] #1 O, o0 GO0

1A/ 10U i O, 00 ' 0. 00
NOITES:
TEMENT/FLY AZH+#1 &, &0
SOILT BY/1EY #2 4,461
NOTES: :
LIME+SOTL #1 Q.00 - 0., 00
Gon 3% a2 4.%4 4,75 4,54 4,08 4.0% 4.0% 4,03 4,08  1%87.00
NOTES: Léﬁﬁﬁ'ﬁHUNE SEPARATED FRIOM BASE BEFORE WETGHING AND DISCARDED ‘
CONSOLIDEE0TLE #1 0,00 0. 00
MIX#? RLINL a2 ‘ 0.00 0,00
NOTEZ:
CEMENT /FLY. ASH+#
S0ILE B4/ 15Y #2
MITES S
LIME+S0TLE #1 0. 00 0,00
G B oy 0, 00 0,00
NMOTESY
CONSOLIIS0TES #1 0,00 _ Cra 0
QulX/1.0% MOD, #2 0,00 0. 00
MNOTESR  NO FURTHER DRDETERIORATION ‘

) 4,00 4,01 4,01 4,01 4,01 E14a2.70
5% 4.01 4,00 4,01 4.00 4.01  E1&2,80
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SAMPLE

COONSODUTDHSOILL #1
Oulh/1. 0% @
NEITE S 2

CEMENT/FLY ASH+#1
SOILL S%/18E% . #3
NOTES:
LIME+S0TLL
LS
CONDOITES:

L CONSOLIDSOILE #1
MIX#Y RUNL i
CNDITES:

#1
#z

CCEMENT/ELY ASH+#1

BOILE
MOTES?
POLIME+EOILE 1
L AT 7
NOTES S _

P ZONSOLID+HS0TLE #1
0L, LA/ 0N MDD, o
NDITES S

SU/1GY #E

TAMPLE

CUONSOLIDHEnTI L 1
S P A WS 4 S
PoONIDTES :
CEMENT/FLY aSH+#1
POBDILY SE/1EY B
fONDITES:

LIME-+S0TL L
L B

$#1
i

MIOTER .MUCH ﬂHUMBLING ON TR AND

CONSOLTDFSOTLE #i1
MEXHY RN #2
MNIITES -
CEMENT /ZFLY ASH+#]
SUITLLE BU/1EY =
P NOTES: .

L IMESSOTLE #1
L. SY #3
MOTES ‘
CCONSOL IS0 #1
0.1%/1.0% MOB. #2
CMOTES:

4,70

- 33 -

AFTER FREEZIE CYCLE#R

LENGHT, (INJ)
L1 Lz

&L 70

4.71 4.7%

NO FURTHER DETERICORATION

_ AFTER T
LENGHT, (IN.)

L1 L

.
P
£!

fRx]
NS
o

4.51 4.54

4.70 A4.6%
4,72 4.72

NCFLURTHER DETERIORAT IOM

DIAMETER, (ING)

AV, It Dz a n4 AV,

0. 00
Q0

4,01
4,00

4,014
4.01%

4., 00
4,00

oy OB
]

%)

& p

1!
& B

Ot
4.

Ly O
3 O

bel
x
“
e}
oy
®
£
o¥]

Q.00
0.00

.79
4.72

4.04

4 4,03
4,04 4

4., G4

oo
& 5

0. 00
Q. 00

0,00
0. 00

HAW CYOLE #3

0, G0
0,00

4.01
4,01

4,01
4,01

(3, Q0
S W HowE
0, 00
0. 00

4.04
4., 0%

4,03
4., Q4

WEIGHT

Blad, 20

2146350

LwEa 20

B4, 20

1
lEdes, 20

Cra 0

0D

0,00
0. 00

DIAMETER, (IM.)

AV, n: ) A Lz
. 00

0. 00

4, G0
4.01%

4.01
4.00 4,01

0. 00
4.5 B.wY
BOTTOM O

.97 E.9Y

SPELDIMEN F
0. 00
3,00

4.70
4.72

4,05 4,03
4.01 4.02

4. O3
4,04

G O
O, OO
0. 00
0. 00

n4g slvig
£, ()
€, 00

4,01
4, O

4.01
4,01

0,00
T

w7
BOME LDOSS OF

0,00
G. 100

4.01
4,03

[

4, (3
4.0
£, QO
Q.00

O, OO0
£, O

WE I HT

218w, 20

213910

1wEE, 40

MATERIAL

[
i

g

H
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SAMPLE AFTER FREEZE YL E#2
: LENGHT, (IN.) DIAMETER, (IM.)
L1 Lz AV, A R ) o N AVE. WE TGHT
CONS TS0 TL L #1 . 0. 00 ' 0., 00
Da 1%/, 0% H2 Q. 00 O, 00
NOTES S :

-
‘V
o

H

4.50  4.00 4,01 4,01 4,01 4,01 2IBZ. LD
4.5

4,00 4,01 4.80 4,01 4,01 21E3E,E0

0f O
a0
5t

SOTLL S%/15%  #% 4,41 4,
MEITES 2
b IME-+S0TLT #1 .00 0. 00

fa TA #Ha 4.4% 4,52 4,31 3R 2,99 4,00 Z.9B Z.Ee 1w27.10

MIITES: 8

CONSDLIDHS0ILE #1 0. 00 0,00
MIX#% RN $hoa 0. 00 0. 00
MRS e :
EEMENT/FLY aSMed] a,.6% 4,71 4,70
SOTLE BA/185% #a2 4,62 4071 4,67
NEITE S

LI ME S T, #1 O, O 0., 00
. B 2 0. 00 Crg D0
MIOTESS

NS DS T2 : 0, . Q0
Qul%n/1.0% MOn. #2 0. 00 GO0
MOTESZ: RN FURTHMER DETERTORATION

4.00 4,08 4,01 4,01 18465,460
4,02 2.9 4,04 4,01 0, 20

Gt 4
e
i B

L

SAaMFLE AFTER THAW COYCLE #9
LENGHT, (INL) DIAMETER, (IM. )

1 b2 AMIG . ki s Lz N4 AViGE, WE TTEHT
CONSCH IO+ T $1 0.00 O, Q0
LI B AP RS 4 HiE 0,00 O, 00
NOTES
CEMENT /LY OSkHedl 4,60 4,50 &40 4,01 4,010 4.01 4,00 4,01 21
SO0 SUSLSY i 4., 41 4.5 4.59% 4,00 4,01 4,00 4,01 4,01 21
T R e
b IME T Tl : 0, 00 Q.00
fnw A #2 0,00 3,95 mL, W7 2,98 3,97 R.RT 1904, A0
METES S TOP DISINTEGRATING: LINESTNG MATERIAL FROM BOTH TOF AND BEOTTOM
GONSL TD+S0T0L2 #1 O 20 0, 00
MIX#w RN #2 0,00 00
MR . ‘
CEMENT /LY ASH+#1 A, 6% 4,71 4.70 Q.00 185700
EOTLE \WASLEY $2 G2 4,72 4.70 0. 00 1724, [0
NOTES:  SIDES FLAKING BADLY:  UNABLE TO MEOSURE DIAMETER
LIME+SOILZ 1 0. 00 O €0
ALY A #2 Q.00 . 00
NEITES
CONSEL TIES0TLE #1 0. 00 0. 00
O, 14A71.0% MOD. #3 Q. Q0 G OO
MOTES: N0 FLIRTHER DETERICORATION

B, B0

=
57 .90




Lo DEONSOLIDS0TLLE

L IME+SOTLE

Q1AL 0% MOn.

L EAMPLE

CONEOLID-S0ILL 1
O, 1%/1.0%
MNOTES
CEMENT /LY ASH+#1
SOILY SB%/15%
CONCITE® S

L IMEASOTL
A H#3
PONCITESS  VERY SOFT
LDDINSOLTOHS0TLE #1
MIXEY RLIND T HP
NOTES®
LODEMENT/FLY ASH+‘#1
CENILE S%/15% #2
NOTES:
LLIME+SOTLR

#1

#1

Lo B9 #a

NOITESS ‘
CLNSEOLIDS0 T
QL 1%/, 0% MOD.,

#1
#2

H2

#z

L1

4,59
G561

AETER FREEZE
LENGHT ) ¢ IN.)

L2

b
i
0o

4,75
4.71

CNOTES:  ND OFURTHER DETERIDRATIOM

L BAMPLE

CORONEIL T OHS0TL L #)

B b VR R LY/
LONCITES
DEMENT/FLY A%SH+A#1
CEOILY SU/LSU #E
CONOTES:

CLLIMERSED T
L. B

NOTES:

e

#1
2

#1
MIX#% RUNI #2

NEITES

- CEMENT/FLY ASH+#1
CEOILE SASLEY

#2
NEITES £

#1
4L BY% #

NOTES :

CCONSDLID+EOILE #1
#7
NOTES:

L1

=
o~ LB

s}

£

PN
-t

G4.73
4. b7

]

45 '-l:’(:,
4, 5%

NY FURTHER DETERIORATION
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AVIE,
€. 00
A ]

4, &0
4: /.-"O

0. 00
0. Q0

.00
0. 00

0. 00
Q.00

Q.00
Q.00

AFTER THAW CYDLE
LENGHT, (INM.)

AVG.
0. 00
0. 00

G &0
4,59

. 00
0. 00

0. 00
0. 00

OO0
O. 00

0,00
G, OO

CYCLE#1O

DIAMETER, (IN.)

ni

4.01

4,00

4,00

H#10

Lz

4.00
4.01

4,00

4
4

P
A

.01
« Q0

DIAMETER, (INM.)

m

£
M

£
Py
L2,
£l
]

oz

4
4

D&

- 0

L1

4
4

3

T4

N4

-1
. Q0

-

AV,
1, OO0
0. 00

A0l

4, 00

£y, 00
4,00

0. 00
O, 00

1,00
£, OO0

.00
O, 00

0, O0
G, O0

AVEG.
Q.00
0, 00

4,01
4,01

(.00

B P

0,00
0. 00

[
0. 00

3,00

0, 00

0. 00
0, 00

WETGHT

AL ALLEO

21A0. A0

1204, 30

WEIGHT

218720
2lab, 00

1509, 20

LEERG, 30

1797 .40
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HOAMFLE
LENGHT, (IN. )
i1 Lz Aavi. Dt
0. 00
0. 00

CONsDLTDES0T0 T #]
LI A R I A .
NETES:

CEMENT /FLY AGMH+#1 4. 460 4
SOTLL SA/15% & 4
NEITE D2

LIME+ZOILL #1
o B B
NOTES:

CONSOL IS0 e #1
MIXH% RLINI $#2
MNOTES

CEMENT/FLY ADH+#1
SOTILE SU/15% 2
MOTES s .
LIME=STL2 #1
& S5 #
NETE S
CONSOEITD-RS0T0L S #1
Q. 1%/71, 0% MOD. #2
NEITE S 8

-0

4, &0
4. 40

4., Q0
4.01

o
i

H

0,00
.00

1

L] ?"é‘

0. 00
0, 00

4.71
4.71

F
NN
O
B

B

~
o

O, 00
Q.00

0. 00
0, 00

AFTER
LENGHT, (IN )
(N L2

NﬂAMPLE THAW CYELE
AV, N1
0,00
Q.00

CONSOL I D50 01 $#1
Q.1%/71.0% L
NOTE® S

CEMENT/FLY ASH+#1
SOTLYL B|U/15% #2
PMEOITE s

LIME+S0TE L #i
G S #
NOTES:  BOTTOM FELL OFF OF
CONSDL T Dm0 TLE $1
MEXHY RLING #
MOTES:

CEMENT/FLY ASH+v#1
ELITLE ELALRY #
NITE S :
LoEME-+S0TLE #1
£, SV 2
ST .
CEINSOLTDS0TLE #1
Qu 1%L, 0% MOn, #2
NOTES S

4, &0
4, 5%

4. 00
4,00

& B
o o~
o
o
™
i

0. 00
0. 00
SPECIMEN #3,
0,00
0y, 00

4, &3
4,70

4.71%
4, bt

0 b

g
o owg

x
K

G. 00
0. OO

0,00
¢. 00

- AFTER FREEZE CYCLE#11

DIAMETER, (IN.)

nz

4.01

4,00

I

#11

{3

oz

4.01

4,01

@
)

D4

4.01

4., Q0

4,00

DIAMETER, (IN.)

mae

4.01
4,01

3

4,01
4- CJO

04

4,01
4,01

BWVIGE.
Q. Q0
0. 00

4,01
4,01

3, 020
0. 00

0, 00
O, 00

OO0
0. G0

€, (0
€1, 00

QVQN
0. 00
0,00

4,010
4,01

G, G0
0. 00

0, 00
0, 00
0, OO0
y, OO0
0, 00
GO0

0, 00
3. 00

WE TGHT
140,80

21AD. OO0

1901 .00

1245, A0
17%0.50

WE T GHT

216400

B1E2.80

ENTIRE SAMPLE CRUMBLED WHEN HANDLED

1834 .20

1772, 00

—_——



i STk

L EAMPLE

| CONSOLID+HSOILL #1
QLA 1L0% 2
NOTESS

LLoanIll SU/1SY 0 #R
NOTES: o
CLLIMESRSDTLY o H#1
fu S - i

L NOTES:

CDUNSOL TD-S0TLE #1

] MEX#HD RIINT . I
fNDTES:
PEMENT/FILLY ASH+#1

CIEOILE SYU/1HL &2

L ONOTES s
CULIMESSOTLE - #1
b S el
CONDTES:
CCONSOLTDHS0ILT #1
0.1%/1.0%
CNCGITES:

HAMPLE

L CONSOLID+S0ILL #1
Qo %/ 0% #a

C NOTES:

CEMENT/FLY ASH+#1
SALLSY W2
NEOTESS

oL IMEASOIL 1
Lo B% 8o

L ONOTES:

CONSOLIDESOTIL D #1
MIX#? RLINL #2
: NMOITES2

CEMENT/FLY ASH+#1
SOILE BU/15% #2
NOTES:

L IMEREOTL #1

YA #2
MNOTESS

CONSOLID-EOILE #1

O I%4/1.0% MOD., #2
MOTES

MOD.,  #2

- 37 -

AFTER
LENGHT, (IN.)
L1 L AV,
Q.00
0,00

4.461  4.58 4,40

Lh

Q.00
0,00

0,00
0.00

/.70
AT

4.71

4. 58

~
X )

Y
o

Q.00
Q.00

Q.00
0. 00

LA

4 .00

FREEZE OYCLE#12

DIAMETER, ¢ IN,)

fz

4.01

AFTER THAW CYCLE  #13
DIAMETER, ( IN.)

LENGHT, (IN. )

.1 LE  AVEG.
0,00
0. 00

4. 59
4. 08

4.60 4.4
4.61 4,59

o~
.

Q.00
G. GO

Q.00
Q.00

4.70
4. 47

£

o~ o
o~ N
B
=
~
[

0. 00
0, 00

.00
.00

It

4,01
&, OO

15

4.01
4.01

o=

4.00

s

&, Q0
4'OO

04

4,01

04

4,01
8,01

NG,
0,00

0, 00
4,01

O, 00
0. 00

Q.00
0,00

€. 00
G. 00

G, Q0
0. 00

Q.00
G.00

AV,

0. 00

0, 00

4,01
4,01

G, Q0
L Q00
OO0
.00
O, 00
Q.00

0. 00
0. 00

0. 00
r, CHO

WE TGHY

2159, 50

1820, 10
1764 ,50

WE LGHT

F1AE.00
216440



WEIGHT (GRAMS)

2,050

£, 850

MIX #1-1 NEIGH L REEZE THAW

A |
=T

->€ SAMPLE 51

|~ SAMPLE 2|

~Sample #2 Failed
X —Sample #1 Failed

™ T T T 7T T 71T T T 7 1 T 7 T 7T T 177 7 T T 7 71771

INT SOAK FRL T1 FR2 T2 FR3 T3 FR4 T4 FRS T5 FRO T6 FR7 T7 FR8 T8 FRY T9 FREG T18 FRIL TH FR12 T12

..88..



MIX #1-2 WEIGHT MEASUREMENT OF FREEZE-THAW
- CEMENT/FLY ASH + SOIL #1

¢ SAMPLE ©1

- — ~4— SAMPLE #)

_69-

25’ 050 I e e e
INT SoAK FRT TE FRZ T2 RRE TS FRE T4 FRS T8 FRo T6 FRT T7 FRE T8 FRY T9 FRIB TIR FRUL T FRI2 TH)



WEIGHT (GRAMS)

MIX #1-3 WELGHT NEASUREYENT OF FREEZE-THAl
LIME + SOIL #1

2,100 }-(/ X i | [ ¢ SAPLE 11

i \\ se-3-X ——oample 1 Failed o A SPLE 17
7,850
2000 S
1,950

] Sample #7 Failed

|

119@@ I ] =1 ] I ] ! ] ] ] ] i ] E..ll T I ] I [ J.! I

INT SOAK FRL T FR? T2 FR} T3 FRE T4 FRS TS FRO To FRT T7 FRS T8 FRY T9 FRIO T10 FRLL T11 FR12 T2




WEIGHT (GRAMS)

1, 950-

1,9@@9§\
,“\ ~Sample #7 Failed

1,850

1,800

MIX #2-1 WEIGHT MEASUREMENT OF FREEZE-THAL
CONSOLID + SOIL 47

EASUR
SOLID + 50IL #7

| s¢. sampLE #t

—+— SAMPLE ¥2

i}

‘meample #1 Failed

1ttt 7 1 11 1T—11 1 1t 17 17T 1T 171 1T 1T
INT SOAK FRL T1 FRZ-T2 PRI T3 FR4 T4 FRS 75 FRb T6 FRT T7 FRY T8 FRY T9 FRIO T10 FRIL TL1 FRIZ TH2

- -



WEIGHT (GRAMS)

MIX #2-2 NE%EHT MEASUR

URE
ENT/ZFLY A9

MENT
SH +

FF
OIL

REEZE-THAW
12

J

-%- SAMPLE #1

—+ SAMPLE #2

T T T T T T T T

]

I

J

!

I

10 1T

INIT SORK FRL 7L FR2TZ FRS TS FRE T4 RS TS PR Th FRT TI FRE T RO it FRIS TIO FRUL U RRLD TR

-z-v....



WEIGHT (GRAMS)

13 7@

MIX #2-3 WEIGHT MEASUREMENT OF FREEZE-THAW
LIME + SOIL ®#2 -
X+ SAYPLE #1
1 - SAMPLE 2
+——5ample #2 Foiled
N— Gample #1 Failed
N M M s Sy B B M s N I Ry s B R S s

INT SOAK FRU T4 FR2 T2 FR3 T3 FR4 T4 FRS T5 FRb T FRT T7 FRS T8 FRY T9 FRIO T10 FRIL Tif FR12 T12

_g?_



WEIGHT (GRAMS)

MIX #2-5 WEIGHT MEASUREMENT OF FREE/ZE-THAW
CONSOLID + SOIL #2 MOD.
2,000
X~ SAMPLE #1
1 " — SAMPLE #2
1.3 95@"”'
1,900+ _Sample #2 Failed
/ 3*—~8ample 1 Failed
1,850
L e e o e M A s ey s s s e s B e S A B ey

INT SOAK FRL T1 FR2 T2 FR3 T3 FR4 T4 FRS T5 FRb To FRT T7 FRS T8 FRY 19 FRIQ 718 FRIL THL FRIZ T1Z

_-‘b-b...





