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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 {onsoiid System by American
Consolid Inc, of Davenport, Iowa as a stabilizer on Iowa soils. Ffor
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

I S S R . |




- 2

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 lLancaster
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 0 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 0.03/1b.
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,

———

e



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 Timited 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

171 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 + 0 347 160
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
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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 Scak 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

Material

Soil #1 +
Consolid

Soil #1 +
FA/C, 15/5

Soil #1 +
6.5 Lime

Soil #2 +
Consolid

Soil #2 +
FA/C, 15/5
Soil #2 +
6.5 Lime

Soil #2 +

‘Consolid
-{Mod Cure)

Number of

Cycles Obtained

2-172
2-1/2

12
12

5-1/2

B P

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 scak

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 cycies with no
handling or measuring of specimens.
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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



Figure 3.

Figure 4.

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

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

i

—————
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Figure 6.

Mix

Mix

#2-5 After 2 Cycles of Freeze-Thaw



- 14 -

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 Project DERT. INFO.
Plastic Index _
. Road Ne,
Gravel 0 Sampled on 01-09-87

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

Silt 13 Sampled by S, STEEL ' Shelby Depth

{lay 3 Location ‘ Watar Level

{Hher Lec,
Remarks: SANBY SOIL FOR *CONSOLID®™ RESEARCH

Class Mame L0 SA

* DASHTO Class 2-4(0)

Cotor GR 8R

Py S Mol

Testing togineer
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[osa Department of Transportation SOELS
(ffice 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 LO
ASSHTO Class T-6(18)
Color DK B8R

Project DEPT. INFO.

Road Hg,
Samgled on

Report. on §1-29-87 Layer Dtepth
Sampied ay STEVE STEEL Shelty Depth
Location Water Level

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

g Ml

Tasting Engineer

S
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APPENDIX B
TRIAXIAL TEST REPORTS
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APPENDIX C
FREEZE-THAW TEST RESULTS
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SAMPLE BEEFORE R0AK

LLENMCHT, CINL ) DIAMETER, (IN.)
' : [ L AV, Ll A5 e 114 AV, wbthF
CDONEOLTORS0TLL #1 8,460 Aokl A1 E0RT 0 4.00 0 4,00 4,00 4,00 L EEs
OL1%/1.G% - &R A A0 4.5 4460 4,00 4,00 H.99 4,01 4, 00 iuui.éu
‘NHTF““ -
CEMENT/FLY A5HR#1 A.h1 0 4.5 4,60 4,00 4001 4.01 0 4.00 4,01 Blél. 40
CosETLl SA/LSY 0 #E A.5% 4, AL 460 4,00 4,01 4,00 4.01 4,01 1B, 90

#1 4,57

4. 4,58 4,00 4.01 4,00 4,01 4,01 ZORY7, 00
#a Co4.EE 4,

4.55  4.01 4.01 4,01 4., 00 4,01 2O74LZO

Iﬂv_r
)

I TSGR TLE #Y 4,475 4,45 4,44 I8 H.omO o 3.l 2,79 BLEO LETE,AD

MIX#2 RUNG  #z GudE 4,4%  4.44  B.EL0OR.T7E OISR R, B0 ML B0 1sT74.10

MOTES: SRECIMENS CROCEED DURTNG OVEN CURING

CEMENT /ZFLY ARHv#1 4,50 4,59 4,59 4,00 .99 Z.99 0 3,99 TR ATT7ELTO

COEDTLE BA/LSZ . H3 G40 4060 4,40 4,00 B.PD 4,00 3,99 FLEw LT7HO0, 5O

LLONOTES: . ,

szr DL C# Ao 60 A, A0 404D 4,00 4,00 4,00 4,00 4,00 1T7AELOD
7 s 4,461 4.461 4,41 4,00 4,00 4,00 4,00 4,00 17E4,00

' IHNWHIIDP*WTLﬂ #1 4,460 441 4047 FLEROODLWER DLPY AaPw LEEA, B0
4,5% 4,59 4,39 R B I A SR A B D W w1

N AV 5 ﬂnm
Nn|pn" o

DORERT TN SEALED CANG HUH{NS EURING TO FREVENT CRACK NG

| OSAMPLE AFTER S0k
LENGHT, (IM.) DTAMETER, (TN, 3 .
L e AV, [N 5] Lz A 4 AVE,  WETGRT
CIONSEOL IS0 T &1 Aot 4oat 40462 4,00 4,00 4,00 4,00 4.0 1W4AS, B0
1R/, 00 HE dobl 4060 40461 4000 Lm0 209 3, E0 oL w4 PEIE .40
MITE S :
CEMENT/FLY QS A4.t1 0 4,59 4,40 4,00 4,01 4,01 4001 .01 BATTL00
nHILL TS LI H#E A5 4042 40461 4,01 4,00 4,02 4,02 4,01 B4TE.TO

P2 4,03 4. 00 2094, A0
1L 4.00 4,00 2080, 00

11 4,58 4,59 4,58 4,00 4.01
fh 4,55 4,56 4,56 4,01 4.00

_b l_;_j
-~

S5 : 0, 00 : £ 00
UA : E 3 : 0,00 0, 00
5 SEEECTMENS FELL OFART DR TNG SOAK TNG AND MDD MEASUREMENTS  TAKEN
I}MFNT/iLY A 4,50 4,60 A4D 4,00 4,00 4,00 4,00 4,00 1TETO, 50
L OB LS i 4.,05% o6l 4,60 400 4,00 4,00 4,00 4. 00 JEAE, 40

#1 o0 4.AD 4,40 4,00 FH.PTOE.PY 4,00 Taww LEOV. 40
i 4,61 4063 40462 4000 4,00 4,00 4,00 4,00 1810, 30

SOLID-RE0 L #E ALEB A&7 4047 4,04 4,00 4,03 & lEre, S50
" '.'Z./ 1% ML!E, . HE Hobé AAT 40A7 4,05 4,03 4,07 W L 4,00 LROE, B0
NﬂTEﬁ: MUEHY  AND FLAKING THE TOFE LIFT OF BOTH SPECIMENS DSRACKING OFF

(.:‘:'

"

Toa e

(8]

il Dl
-3
ik



EAMPLE

CENSOL TE-S0EL 1
. 1%/1.0%
NETTES:

EMERNT /AFLY ASH
(Y Sy

Nt 13 [T
2 RN
NITTES:
CEMENT/AFLY A5H
: Y WA YA

COMEOL TS0 L
G 1A LG MDD,
MCITES

BAMPLE

CRNSOL TD+-S0TE L
Qo A% 1. 0%
MCFT R

ST HCEMENT -+
CFLYASH MIX#s
CNEFTES S
SO LA,
MIXH7
CNCYTE
S, TR T
pT X RN L
NOITES

AL T

MmlL
T
L1 Mg
Fou B
MIITES

TN DS LR
. LA/ 1. 0% MO,
NEOTES : MUSHY &

DU LEYL

LI I

#1
2

el
Hi

A5 3
#HEI

H1
#2

+if
H2

#1
#

#1
#E

#1
i

#1
#

#1
#i

#1
i
#iz

#1
Ha

1
2

FL.AkK

TG

AFTER FREEZE
LENGHT

bi
4,64
4,61

#1 BRI

4By
4, 5]

4, St
4, 55

4,41
. 60

4,861
4., &4

A.T70
4.70

AFTER T
LENGHT,

.1
4, bt
4 bl

#1,
G a0
4,61

A, e

4. Bk

4o b
4, &4

4. L5
A bt

18,

TR L.

(INLD

e
fovss slbee

4. 465
4., &0

EnNEE

& fal
45

4., 55
4. 54

(INGD
b2
4, lats
LN
Xig]
4. 61
4. 58

4, 67
4. 67
TFET

- 26 -

YRR
DIaMETER, (IN.
14

AT TOF PRIOR
4,

4,60 4.01 4

4, %5
3, Q0
Q.00

4,61 S
4,461 4.

4ot M
4, bb

4,78 4.
L

HAW DYDLE  #1

DIAMETER,

A L
&, bt
4.61 4.

IR

CHE
4,60 4.
4. 60

oy 1 q’;}n":‘; 4

.mu 1y
O 00
GO0

4.8&1 4.
4.61  4.00 4

B.bE A
4. 44

4. 67
4. 67

4,00 4,

BTV 4.
4.00 3.

YWY 4,
Qo 4,

o1 4.
4.01 4,

o4 4.
a.04 4,

4,00 4,
o0 4.,
PIECE FELL
oy 4,
4,01 4.

a0 4,

0ol 4,
4.01 4.,

4,04 4,
4,008 4,
CRACE NG O

Uh

TH
01
w (0

[#18)]
i

00
910}

00
a8

Q4
04

e
OO
00

AR

O
00

Q0
Mk}
()]
01

0o
oz

TER

s

4, Q0
MEAS
4,01
4,01

Baw
4, 00

4,00
4018

o OO
4, O

4,03
4. 04

o
4,00
4o GO

4, 03
4,01

P

4,01

4.0l
4,00

’4" H (:) ]

4.01

4,00
4,03

4, 00

4., 00,

4.00

4,04
b

(INCY

4
4, 00

4,00,
WE TGN
G0

4. 00

4,00

4. 00

&4, 00
4,00

4,08
4.0t

4,0
W (X3

AVIE.

T

5,04

4.
-0

4

4,

o1

00

A Q)

Ca
O

4
AL a0

4.
4.
4.
4.

R
(1)

o0

Qo

O

04
04

AV,

4.
4.

4.
4

4

(W
0w

a,
4.

4.
4.

A
4.

00
00
(31
01

W (30}
4,

00

00
00

a0
O

Gl
Ot

0

O

OB A0

141 . =0
1819, 00

TYEL LR
174, &
LT
fE7E ., 70

W IIx%iT

ELAETEO
TELAYT.TO

“077u3f
RO LE

147\ S0
1EE, A0

LELE, R
1817.10

1Eew, =50

LH02. =0

By -

e S
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ML E AFTER FREEZE CYDLE#Z
LENGHT, (IN, ) DTAMETER, (IN.)

L1 L2 AVG, A 2 [xi (34 AV,
CONSCLAD+HE0TLL #1 Aot .66 4ubt 4,00 4,00 4,00 EPY 4,00
Ow %/ 5L O% o 4,60 AbL A&l B.TR 4,00 4,00 4.00 4,00
NOTES:
CEMENT/FLY ASH-+44#1 4,460 4,59 45T 4,00 4,01 401 4,01 4,01 RISP.70
SOILL BA/IS% 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 4,00 400 ROVT7. 4O
by 'Y, # 4.EE 4,56 4.55 4001 4,00 4.0F  B.EE 4,000 ZOLV.E0
CNIET
CHANSOL TDECTLE #1 000 (3 OO
MIX#Y RUING #2 O.00 0, 00
| NOTES:
CEMENT/FLY  O%H+#1 4,43 4,62 40463 4,01 4,00 4,01 4,01 4,1 1870040
BOTLE SA/ 1SN . #E 4,62 Aubd 4,63 4,01 4,01 4.01 4,01 4,01 184740
CNLITES .
L L ME+S0 L2 #11 4,64 4 44 A.E4 4,00 4,03 A00F A.0Z 4.0F 1RO, 30
fon % # .68 AL 4067 4,003 402 4,02 4,01 4,08 121,40
- NOTES:
O EINESOL TISOTLE # 4,73 AT A4.7E 4004 4,08 4.07  4.04 0 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 ALV e WETGHT
c DDINSCHLL I 1 bt Hoa&S 0 A b6 4,00 B0y 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 21460.30
BT WA/ TR Yt 4,55 4,61 4,40 4,00 4,01 4,01 4,01 4,01 189,40
MOITE S . g
LEMER=DTLLL 0 # : ‘ .00 : O, 00 ROB0, 20
L el S o 4,55 4.%4 4.%4 4,00 4,00 4,01 32,99 4, 00 ROALE, OO0
5 CNOTES R EFEDTMEN #1 FELL APART THIRING HANDLING AFTER WETGHING/ BEFORE MEADURE
CONSQL IS0 #1 0, 00 0, 00
CMIXHT RLINT #2 £, 00 o OO0
NEIT R = 8 ‘ ‘
CEMENT/FLY &5HH4] Aotd AT 4062 4,00 4,01 4.00 4,01 4,00 1
SOILE B4/ 15 # g3 S.64 4,463 4,01 4,00 4,01 4,01 A0 1TEAZR.BO0
o NENTES - ' '
o L ITMESE0ILR #1 A Al bE ALsE 4,040 4,038 4,08

4,04
4,04

o SV B A, L%  4.A7 468 4,04 4,03 4.04
NOTES: o o ' '
CDONSOLIDES LT #d , 000 0. 00
QL I%/1.0% MDD, #2 : 0,00 - . 003
NOTES: FHOTD TAKEN 4/9/787 NO FURTHER MEASUREMENTS TAKEN [DUE TO FRAGICITY

ENIEN
oo
o E
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AMFLE AFTER FREEZE CYCLE#S
LENGHT, (IN. ) , DIAMETER, (IN, )
1 o 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 AT WEIGHING  #1 INTACT BUT CRUMBLING NO FURTHER MEASURES
CEMENT /ZFLY ASH#1 G460 4,89 4,40 4,00 4,01 4.01 4,01 4,01 21
EOTLL A/ 15Y H2 4,61 4,58 4,60 4,01 4,00 4.01 4.00 4.01 215

#1 . 0. 00 .00
# G080 4054 4,560 4,01 4.0 4,03 4,01 4,03 20462.80

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

CEMENT/FLY ﬁ'Ht#] ALAE 464 4464 4,083 4,01 4,08 4,01 4,62 18
SOTLE BUL/S15Y #i2 A, k4 4,66 4,465 4,07 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 4,048 18IS, 20
MOTESY _

COMSOLIDFSOTLE #) : 0. 00 : €, 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 L2 AVG, ol e D= 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 0 Z.9% 4,00 4.0Q1 Z.9v 4,00 R2O0AF.SO

o 4,00 4,01 4,01 4.01 4,01 2158, 4D
4,40 4,00 4,01 4,00 4,01 4,01 2155.10

o

A
(i

R
P
. i
o~ o~
-3
s
I 3
o~
i

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 4,05 15440, 00
o D% a2 L 4,70 4.6% 4.04 4,08 4,07 4,04 4,058 134%, 30
NOTES® BRECIMEN #1 kﬁIL DR ING MEASLIREMENT
CONSOUIDHSOILE #1 0,00 ' ‘ 0 00

L1W/1L0W MOL, #2 (Y O 0
MOTER: MED FLRTHER DETERIORATION FROM PHOTOGRAFHED STATE

4ot 4.44 4,02 4,01 4.03 4,02 4.2 1EEe, 20
.44 4,02 4.0F 4.0% 4.02 4.02 1870.40

BB
z x
o 0
iy F
=

x

Tad

o~

;'\
&5

ll.,l



CMIX#Y RUNT B . 0,00

HAMPLE : AFTER FREEZE CYLOLE#4

LENGHT, (IN.) - DIAMETER, (IN.)

: L1 L2 AV, ni K

CUNSOL TO-RS0TL T #1 0. 00

Qo l%/71.0% i 0. 00

. NOITES: '

PODEMENT/FLY ASH#1 A0 4.5 4,460 4,00 4,01

CoEOTLL SU/LEN . HE 4,41 4,58 4.59 4,01 4,00
CNCITES: .
LIME+SOTL] O #1 O OO
a5 2 4,54 4.546 4.55
MITES

CCONEDLIDS0TLE #1 0. 00

it
£
L}
Y
1]
P
—_

ONOITES

CCEMENT/FLY  ASH-#1 4. bk Aubkb A6 4,02 4,01
COEOILE SU/LHY% 0 43 A bL 467 ALT A.0F 4,03
NOTES: ,

LI ME SO TLE #1 - 0

ho S #e 4.71 4.71 4.71 4,09 4.08
NOTES

CONSCL TDHE0TIE #1 0. 00

COL1n/1.0% MOD,. #E T 0.L00
MIITES S MO FLIRTHER DETERIDRATION  STILL SOFT AND MISHY TO

HAMPLE ' AFTER THAW CYCLE #4

LENGHT, (IN.) DTAMETER, (IN.

L1 LT AV, it Lz
CODINEOL ITS0 L L ST _ €. 00
0. 1%/ 1.0% i : .00
NOITE=* ‘

CEMENT/FLY ABH+®1 4,60 4,59 4,460
SOILY S%/15% #% 4.5%  4.461 4,60

&b
Foge!
=]

4.01
4.01

Py

ST NOTES:
PO IME+SE0TL #1 0. 00

L. 3% - RE 4,55 4.594 4.954

i
kY
a-‘.ﬁ
g
£

ONOITES:

CRNSOLTD+S0TLE #1 .00

MIX#Y RUNY 2 _ 0,00

NEITES ' ' :

CCEMENT/FLY OEHb81 botatn B.b7 L.l 8.0 4

LomnILE S/ 1Y #2 4,65 4,67 L.66 4.03 4

NEOTEX

IME-SS0TL 1 0.00 :

Dl B #2 4,75 4.7% 4.7% 4.07 4.10
NCITES 8 '

DONSOLIDFS0ILE #1 0. 00

L OL1U/1. 0% MOD. #3 0. 00

oo
EEL AT

03

4,00

4.0
4,03

Iz

4.01
4,00

43
g
T

4,03

4,03

f .04

NOTES: CRACKS APPEARING ON THE TOF OF BOTH SFECIMENS

14

4,01
4, 00

¥
0
&

£
M

4,01
4,01

4,07

THE

S

D4

4,01

4.01

3
&
5y

4.08
4. 02

4,07

aViG,
Q.00
O, 00

4,01

4,01

.00
4,00

0. 00
0. 00

0, 00
4, Q%

Q.00
Q. 00

TOICH

AVG.
3, 05
O, O

4,01
4,01

Q.00
o,
O, 00
O, 00

Q. Q0
4,07

0, 00
. 00

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



HAMPLE

LENGHT, (IN.)

.1

CONSOEL TE+S0 T
O 1%/ L. O%
NOTES:

CEMENT /FLY AZrH+#1
SO0 SASLEY =
MOTE=:
LIMERSDELL Hi
LRV A =
NOTES S

COONSOL TS0 Y L2
MIX#™ RUNI
MOTES:

DEMENT /FFILLY AHH+#1
SOTLE Smu/18% B
MEIT R Hod
LIME+SOTLE
B A
NOTE e
NSO T s L
Qu1n/1 0% MaD. #2
NOTE S M FLURTHER

1
#2

4. e
4o

N
"
i

#1
#2

4. L
4, 5%

#1

#2 4,72

SAMPLE

LENGHT, (IN.)

{3
NSO ID+S0T01 $#1

Qu iU/ 1.0% #

NOTES:

CEMEMT/FILLY

SOILL SU/A1SY

MNOFTES 3

LEMESSTLL L

0. 5%

MIOTESS

CONSOL_ TS0 LS #1

TMIXHY RLUNL #o

NOTES

CEMENT /LY ARH+H1 4, =G
R O S A s A #Z 4. L

NOTE FLIRTHER fLQ%INh (EhY

LLIMER=OTE 2 41

Lou BY #H2

MNETE S

CONSDLTIE0TL S #1

Qui%/1.0% MO, #2

MNOTES

A E 1
#H

#1
B2

ol

4.74

DETERICRATING N

- 30 -

AFTER FREEZE CYCLE#S

LE  AVG.
Q.00
0,00

Di nz

"

4. &0
4. &0

4,01
&4, 00

4.01 4

¥
i

i

an

Q.00

4055

S
i
by

4. 00

.00
G 00

q.67
&, L8
SI0NES,
O, 00
4.71

4,02 4.04 4.
4.0% #4.04 4,
SEVERAL FIECE

w

o4 b P

l?\ o~
III ~

HE

4.71

O, 00
Q.00

DETERIOHRATION

AFTER THAW CYILE  #5

pey AVG. R3] Lz
.00
. 0

4,461
4. 41

4, L0
b &0

4.1 4.00 4
4,01 4,01 4

0. 00

4,57  4.%0 4.00 2,99 3
. 00

GO0

4, Ads
4. 468
#E

4,467
4.468 4.

4,07 4
04

&
B

0,00

4,74 /.07 4,04 4
G. 00
0. 00

NCFURTHER DETERIORAT EON

DIAMETER,

4.01 4,

4,00 4,

4.0 4,

DIAMETER,
A

4.
4.048 4,

CINGD

Lz n4

G 0]
4.01

o L300
a0

00 3.

403
4, 0%

0z
-

O

= FLAE TNG

o4 4,07

(INGY
04

« 01
W 30

0F 4.04
03 408

4,05

AV,
3, 00
G, 00

4,01
4,01

OG0
AL 00

0. 00
€, O

A LXE

4.04.

o

0. 00

4. 00

0. 00
O, 00

AV
. 030
G ON0

4.0
4,01

G000

TN
0. 00
O, 00
4, 0%
4., 04
0. 00
4,05
0,00
.00

WETGHT

2i04,70
2154, 00

204N, 00

LESZR, G0
L&Ees, o0

h
e
ko
~d
XX
]

WEIGHT

ol W
21461.10

DOAE 20

1Esrd, 00

1E&S., 10



oo NOTES:

L omOILL SU/1SA B2

'_ NOTES:

- 131 -

SAMPLE AFTER FREEZE YL
LENMGHT, (INL)
L1 L2 AVIGE. Ti1

' ‘ 0, 00

3, G0

CONSOLIO+S0TILT #1
Qa 1%/ 1. 0% #2
NOTES
[ OCEMENT/FLY ASH+#1 4, 5
SOl SASLEL i 4,558

CNDTES: o :
LIME+=OTLL #1
b S #2
NEOTES: .
G e T = T N
[ OMIX#HY RUNL £- 374
: ‘Nnraa“

CEMENT/FLY QMH+#1 4
LEDILE BRsIEY #a 4
NOTES: :
LIME+SOILE #1

[y A -
CONOTES:  E% FAILED HFTER WEIHHINH
| CONSOLIDS0I0LE #1

QL1771 0% MOBD. #2
ND FLIRTHER DETERIORATION

4.60
4.61

4. &L
4, %%

4.01
4,00

. OO

4,55 I.ww

4. 54

D.00
i, 6

ﬁ
B
s

=

o~ oo

L1
g
a
o
£

4.
4,

(}‘-:"‘-
B

L3

i

o]

0. 00

0. 00
AND BEFORE
O, )

0. 00

POEAMRLE _ AFTER THAW LCYUCLE
‘ LENGHT, (IN.)

1 LE AVEG., 11
0, 00

| CONSOLITD+S0TLL #1
. . G

S0 AV IS A #a
CNOTES:
CEMENT/FLY ASH+#1

B
o~
e
B o
0
(IR

NOTES

LI ML $#1

b B T AEE 4T
COMOTES R

CONSOL_TO-HS01E #1

MIX#% RUNL - #2

0,00
4, S

i
£

0. 00
O. 00

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

LIME+SDILE 1
Lo T w2
MIOTES:?
DONSDL_TIORERTLE #1
Q. 1%/1.0% MOD. #2
CNDTES: NI FLIRTHER

4- /:‘r'}
4.71

B
~N
fJRt4]
B
~N o
4 g

4.02

0,00
0200

G. 00
GO0
DETERIGRATION

4.01.

E# d’:-

RIAMETER, CIN.)

Iz

4.01
4,01

4, 0%
4,03

PN
o

4l

A&, 00
4,00

[

®
)
i

MEASUREMENT

e

DIAMETER, ¢ IN.

iz

4,01
4,00

4,10

4,04
4,03

|

4

4,04
4,04

AV,
0, Q0
0,00

4,01
4,01

Q, 00

3w

O, 00
O, 00

4.04
4,03

0. 00
G, QO

Ct, Q0
0,00

AV,
0. 00
0. 00

4.01
4,01

0.0
4, O

oy, G0
0. 00

4. 00
4, 04

. 00
03, O
. OO
G, 00

WE TIEHT

WETGHT

2164, 90
145, 40

SOERT LS50

]

e

X}

g
*

&

[l

[P
oo
1
a

~

b
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EAMPLE AFTER FREEZE CYCLE#7
LENGHT , (IM.) DIAMETER, (IN.)
L1 L AVIG, i oz o= 4 avVIE, WETGHT

DONMSLIDESOTL L #1 3, OO0 .00
IR R AV R 3/ A HiE €, 00 0. 00
MEITE S8 . .
LLMFNIXFEY AP SR .60 4.59 4,460 4,00 4,01 4,01 4,01 401 2159020
SOTLT S4/715% s G,461 4.5% 4,40 4,01 4,00 4,01 4,00 4,01 21 20
NHTF““'
LIME-+ZITL L 1 0,00 G Q0
ow S% H 4.%4 4.52 4.5%4 4,00 4,08 4,09 4,08 4,06 205R1.20
NOITE 8 :
CONSOLID+E0TLE #1 0,00 Ga. Q0T
MIXEY RUNL 2 €, D0 : 00
MOTE S
LEMENT/FLY ASH+#1 4
SOILE S0/ 15Y HZ 4
NTES
IMEZOTLE #1 0.0 : €, 00
PO T A : #7 Q, 00 - : .00
NOTES ,
LuNJuLIU4nHILh #1 0. 00 0 Q0

w A1 O MOD. #2 .0 ' : €, 00
NﬂTES: ND FLURTHER DETERIDRATIUN

4.70 4.4% A,04 4,05 4.04 4.03 4,04  1291.80 .
4.71  4.70 4,03 4,04 4,03 4.0 4,03 i

P
oD
o o0

SAMPLE . AFTER THAW CYZLE #7
LENGHT, ¢(IN, DIAMETER, (IN.)
: Ll L2 AVG . D1 i oz D4 AVIE. 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, Q0
Gon 3% a2 4.%4 4.75 4.%4 4,08 4,09 4.07 4,03 4,08 197,00
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 3, 00
NMOTESY
CONSOLIIS0TES #1 0,00 _ O 0
QulX/1.0% MOD, #2 0,00 0. 00
NOTESR  NO FURTHER DRETERIORATION ‘

) 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

ax
e
L_
G

PN
0n
nJg
'S
o~

£
g

4.69 4,04 4.0% 4,04
4,70 4,02 4.05% 4,00

o
>
4

E
7
i

2B
~ e
Py

4.
4.,

¥
o .‘\
PEIEA)
B
z
b
S



L mAMPLE

CONSOLUTDHSOILL #1
OL1%/ 1. 0% 2
NETE Sz

CEMENT/FLY ASH+#1
SOILL S%/18E% . #3
NOTES: :
LIME+S0TLL #1
LS 2
CONDOITES:

L CONSOLIDSOILE #1
MIX#Y RUNL i
CNDITES:

CCEMENT/ELY ASH+#1

BOILR
NOITES:
L LIMESROTLLE #1
o B H*7
MCITE 5y
CONSOL IS0 LS #1
L 147 1.0 MDD, o
MNOTES:

SU/1GY #E

TAMPLE

CUONSOLIDHEnTI L 1
S P A WS 4 #3
P ONODITES ‘
CEMENT/ZFLY ASHe#1
PBDILY SR/ 1S B2
PONDTES:

LIME-FSaTLL B
& B #2

MIOTER .MUCH EHUMBLING N TOF AN

CONEDL T DS L0
MIX#Y RUNL H
NOTES: :
DEMENT/FLY ASH+#1
SUITLLE BU/1EY =
P NOTES: .

L IMESSOTILE #1
L. 57 #3
MOTES S ‘
LA RT L A R O AR
.14/ 1,.0% MDD, #2
CNOTES:

4,70

- 33 =

AFTER FREEZIE CYCLE#S

LENGHT, (IN.)
L1 e

& .70

4.71 4.7%

NO FLURTHER NETERIORATION

_ AFTER T
LENGHT, (IN.)

L1 L

.
e
{:

o
'S
f ol X )

4.51  4.54

4.70 4.6%
4,72 4.72

NCFLURTHER DETERIORAT ION

AV
0,00
Ga Q0

oy OB
]

%)

& p

(

Ot
4.

Ly O
3 O

Q.00
0.00

.79
4.72

0. 00
Q. 00
0. 00
0. Q0

DIAMETER, (IN.)
it nz I na

4,01
4,00

4,014
4.01%

4.01
4,01

4., 00
4,00

B 0

]

bel
x
“
e}
oy
®
1
5}

F.EE

1

4.04

4 4,03
4,04 4

4., G4

4,03
4., Q4

oo
& 5

HAW CYOLE #3

AV,
. 00
0. 00

0. 00
4., B

BOTTOM O

0, Q0
3, Q0

4.70
4,72
G O
O, OO
0. 00
0. 00

DIAMETER, (IN.)
ni IS pRie n4

4, G0
4.01%

4.01
4.00 4,01

4,01
4, O

P ARG - S I

EFELCIMEN F

4. 03
4,04

4, 0%
4.01

4,05
4. 02

4.01
4,03

AVGE.
0., 0O
0,00

4,01
4,01

(3, QO
HoWE
0, 00
(. Q0

4. 046
4. %%

Cra OO0
Q. 00

0,00
0.00

slVig
0,00
3, O

4.01
4,01

0,00

oy
He T

BOME LOSS OF

0. 00
0.0

i e

4.
4.0
£, Q0
Q.00

O, OO0
), OO

WEIGHT

Blad, 20

2146350
LwEa 20

B4, 20

1
lEdes, 20

WE I HT

218w, 20

213910

P3G, 40
MATERTAL

P

[
i



...34‘-.

SAMPLE AFTER FREEZE YL E#2
: LENGHT, ¢ IN.) DIAMETER, (IM.)
L1 Lz AV, A R ) o N AVGE. 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 21EZ,50

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 F.ER 2,99 4,00 .98 Z.Ee 1w27.10

MIITES: 8

CONSDLIDHS0ILE #1 0. 00 0. 00
MIX#% RN $hoa 0. 00 .00
MRS e :
EEMENT/FLY aSMed] 4,69 4,71 4,70
SOTLE BA/185% #a2 4,62 4,71 4,67
NEITE S

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

NS DS T2 : 0, 0, Q0
Qul%n/1.0% MOn. #2 0. 00 0. Q0
MNEYTE MEY FLURTHER 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 L AMIG . ki s Lz N4 AVIG. WE TTEHT
CONSCH IO+ T $1 0.00 0. 00
LI B AP RS 4 HiE 0,00 G, O
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 4.5% 4,00 4.01 4,00 4,01 4,01 21
T R e
b IME T Tl : 0, 00 Q. Q0
fnw A #2 0,00 J,.WE Rm,oe97  2.9s 3,97 RLRT 104, A0
METES S TOP DISINTEGRATING: LIS TNG MATERIAL FROM BOTH TOF AND BOTTOM
GONSL TD+S0T0L2 #1 O 20 0, 00
MIX#w RN #2 0,00 G, 00
MR . ‘
CEMENT /LY ASH+#1 A, 6% 4,71 4.70 O.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 Q0
ALY A #2 Q.00 . O
NEITES
CONSEL TIES0TLE #1 0. 00 0. 00
O, 14A71.0% MOD. #3 Q. Q0 €. 00
MOTES: N0 FLIRTHER DETERICORATION

B, B0

=
57 .90




Lo DEONSOLIDS0TLLE

L IME+SOTLE

Q1AL 0% MOn.

L EAMPLE

EONSOU IS0 1
O.1%/1.0%
NOTES !
CEMENT /FLY A%SH+A#]
SOILY ®BL/15SY
NGRS
L IME+S0T
e ¥ A H#2
MO TES VERY SO0FT
CONSCL I DS TLE #1
MIX8Y RLINI H2
CNOTES:
DODEMENT/FLY ASH+#1
CENILE mY/15% #2
NOTES:
LIME-+SOTLE

#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

CNOTES:  ND OFURTHER DETERIDRATIOM

L BAMPLE

CORONEIL T OHS0TL L #)

; Ou 1471, 0%
DL ONCTES .
CEMENT/ZFLY AZH+#1
ERILL BUAEY o
PONITES:

CLLIMERSED T
LB

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

-
~

w3

g
o~ LB
[aaad

G4.73
4. b7

]

NY FURTHER DETERIORATION

- 35 -

AVIE,
€. 00
A ]

4, &0
4: /.-"O

0. 00
0. Q0

0. 00
0. 00

0. 00
Q.00

Q.00
Q.00

AFTER THAW CYDLE
LENGHT, (INM.)

AVG.
0. 00
0. 00

4 &0
4.5

. 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

0

oz

D&

4
4

%

T4

N4

WOl
00

-

AV,
1, OO0
0. 00

A0l

4, 00

£y, 00
4,00

.00
0,00

a3, 00
0, 00

.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

1860, 64O
1792, 50

WEIGHT

21487030
21 &b, 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. 60 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

S
~ ~N
A
B
L)
~J
)

O, 00
Q.00

0. 00
0, 00

AFTER
LENGHT, (IN D
(N L

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

-
oo
3
B
i~
bl

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

4, &
4.70

4.71%
4, bt

0 b

g
o owg

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

AVIGE.
0. Q0
0. 00

4.01
4,01

O, 20
Q.00

0, 00
0. 00

OO0
0. G0

G (30
€1, OO0

AVQN
OO0
0L 00

4,010
4,01

(s I aly
0. 00

¢, 00
0. 00
£, OO
Cy, 00
0, 00
GO0

Q.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

—_——



eIl

L EAMPLE

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

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

L NOTES:

CDUNSOL TD-S0TLE #1

L OMIX#? RUNI o Rz
CONODTES:
CEMENMT/FLY ASH+-#1

< W e A 3 A o

LONOTESS
CLIME+S0OTLE #1
fon T% #2

CUNEITED:
COONSOL T DRS00 #1

O.1%4/1.0%

CNOTES:

HAMPLE

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

C NOTES:

CEMENT/FLY ASH+#1
SU/LEY 2
NOTES

LIME+SNTL #1
PO A 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

]
W

4.6 4.5 &, &0
0,00
0. 00

0,00
0.00

4.71
a4, hi

~
& b

N
e

PN
By

NN
&

Q.00
Q.00

Q.00
0. 00

AFTER THAW
LENGHT, (IN. )

.1 L AVEG.
0,00
0. 00

.59 4,60 4.6
4.61 4.59

o~
.

0.00
0. Q0

Q.00
Q.00

4.70
4. 47

£

oo

o~ N
B
=
~i
P

0. 00
0, 00

.00
.00

LA

4 .00

CYCLE

It

4,01
4,00

FREEZE OYCLE#12

DIAMETER, ¢ IN,)

fz

4.01

#12

o=

4.00

04

4,01

DIAMETER, ( IN.)

Iy

4.01
4.01

s

&, Q0
4,00

04

4,01
8,01

AV
0,00

O, 00
4,01

0. 00
0. 00

O, 00
OL.00

0,00
Q.00

G, 00
O, 00

Q.00
G, 00

AV,

.00

0, 00

4,01
4,01

Q.00
G, 00
000
G, 00
Q.00
0,00

0. 00
.00

0,00
O30

WE TGHY

2159, 50

12830.10
1764, 50

WE LGHT

F1AE.00
E144.40



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 TL FR2 T2 PR3 T3 FR4 T4 FRS T5 FRb Tb FR? T7 FRE T8 FRY T9 FREQ TI0 FRIL THL FRI2T12

..88..



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

SUREMENT QF
LY ASH + SOI

¢ SAMPLE ©1

~— SAMPLE #)

e TR B T S S e e R A A e

I

INT S0 FRT T4 FRZ T2 RRE TS FRE T4 FRS T8 FRo T6 FRT T7 FRB T8 FRY T9 FRIB TiR FRUL T FRI2 TH)

...62.-



WEIGHT (GRAMS)

MIX #1-3 WEIGHT MEASUREMENT OF FREEZE - THAW
LIME + S0IL #1
2,100 }-(/ X i | [ ¢ SAPLE 11
i \\ se-3-X ——oample B Fatled o A SPLE 17
7,850
7,000
1,950
Sample #7 Failed
1 |
ngg111--!'1!11!!!1i?E..‘}I'IIJJ[J.!I

_01?..

INT SOAK FRL T FR? T2 FR3 T3 FR4 T4 FRS TS FRO Tb FR7 T7 FRS T8 FRY T9 FRIO Ti0 FRLL T11 FR12 T2




WEIGHT (GRAMS)

MIX #9-1 wEIGHE

MEQSURE ENT_OF FREEZE-THAW
N CONSOLID + SOIL #2

2,000 | |

| =% SAMPLE #1 |

~+ SAMPLE 2
1,950
1,9%%\
,“\ Sample #2 Failed

1, 850- ‘meample #1 Failed
1‘* 8@@ P17 1T P l I N D I D B [ I

INT SOAK FRL T1 FRZ-T2 PRI T3 FR4 T4 FRS 75 FRb T6 FRT T7 FRE T8 FRY T9 FRIO T10 FRIL TI1 FRIZ Ti2

...‘[V..



WEIGHT (GRAMS)

MIX #2-2 WELIGHT MEASUR
CE ENT/ZFLY

b
A

M
9

o o

N

-%- SAMPLE #1

—+ SAMPLE #2

T T T T T T T T T
INIT SOAK FRL TLOFRZ TOOFRS TS

l

]

J

!

J

T T
RETE RS T8 FRe T 1 17 RS T8 FRY T3 FRi8 T8 ORRUOTH R T2

J

Poobod

-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 SORK FRY TL FR2 T2 FR3 T3 FR4 T4 FRS T5 FRb To FRT T7 FRS T FRY 19 FRI T18 FRIL THL FRIZ T1Z

_-‘b-b...





