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1. Penetration Test
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Table A-1 Penetration of Asphalt Cement Test Results

Department of Civil Engineering
Chulalongkorn University
Highway Materials Testing Laboratory

Penetration Test

AASHTO Designatoin: T49 - 97

(ASTM Desig‘:r,'on: D5 - 95)

Y.

4 .

Date : August 16, 2004
Source of Materials:
Materials Type:

Test Condition:

Load (g):

Penetration Time (sec):

Before Oven Dry

D1
Specimen & i ifference in Pen |Penetration
No ™ ipen /1, e ge table yes or no Grade
' (div) (div) A Y
1 66 64 = 2 60-70
2 63 62 e 2 60-70
3 64 63 o 3~ 1 60-70
Average 1,67 65.00
0 i
After Oven Dry L - /s
= G e | ‘ =
b 1 g LJ - ad 5
pecimen o = = Difference in pen enetration
No. . pen oy 3 PNE| Average Grade
9 ) 5
1 2 0 =1 60-70
2 1 60 60 60 1 60-70
3 60 61 ! 61 T 60-70
Average 61 1.33 65.00

94



95

2. Flash Point and Fire Point, Cleveland Open Cup Test

Figure A-3 Duration of Fire Point Test



Table A-2 Flash Point and Fire Point Test Result

Department of Civil Engineering
Chulalongkorn University
Highway Materials Testing Laboratory

Date: £/ = jugust 18,2004
Source o A 458 Bhel anylelted

Test No

2 13 . "y
3 uil ) 3 li
Average 7353

ﬂumwﬂmwmm
Qﬁqﬁ\ﬂﬂim UAIINYAY
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3. Ductility ( at 25°C 50 mm per min) Test
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Figure A-5 Duration of Ductility Sample Test
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4. Solubility of Asphalt Cement AC 60/70

Figure A-7 Duration of Solubility Sample Test



Table A-3 Sulubility of Foamed Asphalt Test Result

Department of Civil Engineering
Chulalongkorn University

Highway Materials Testing Laboratory

Sulubility of Bituumen Materials

Date:

Source of Materials:

Materials Type:

Test Condition:

: Tested No
Specimens > Rvense
Flask Erlenmayer wt (g) 84.29 82.3 83.295
Flask Erlenmayer +sample wt ' 84.8 85.57
Sample wt (g) 2.5 2.275
Gooch Crucible wt (g) 28.09 | 28.66
Filter Paper wt (g) 0.83 0.84
Filter Paper+Gooch Crucible+Insolublesmater wt (g) 30.09 28.95 29.52
Insoluble mater wt (g) ’ 0.030 | 0.02
Sample soluble in solvent g &= 2.040°] 2.470 | 2.255
Percent Saﬂwb&? e i H ' 99.16

9
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5. Softening Point Tests
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Table A-4 Softening Point Test Results
Department of Civil Engineering

Chulalongkorn University
Highway Materials Testing Laboratory

Softening Point of Bitumen ( Ring and Ball Apparatus)

Date:
Source of Materials:
Materials Type:
Test Condition:

Test No.

1
2
3

ﬂumwﬂmwmm
Qﬁqﬁ\ﬂﬂim UAIINYAY



Table A-5 Specific Gravity Test Results

Date:

Source of Materials:

Department of Civil Engineering

Chulalongkorn University

Highway Materials Testing Laboratory

Materials Type:
Test Condition:
Sample In Air. WT (g). - Specific Gravity
No. Ay4 B IC = ((A)/(A-B))
1 32 ) 1.105
2 1.094
3 ‘m 1.094
4 257 € & 0.21» 1.089
.095

ARIAIN T,

KINY1A Y
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Table A-6 Loss on heating of oil and asphalt comounds test results

Department of Civil Engineering
Chulalongkorn University
Highway Materials Testing Laboratory

Loss on Heating of Oil and Asp ‘alt Compounds Test

Date:

Source of materials:
Materials type:

Test condition:

,___' ample wt | Percentage (%)

Test no. |Pan wt (g) FSa
—— 5 —(— ] @®

=

A f +E =(D-A) | F=(C-E)/C*100
1 61.05 11346 50. 11113 50.08 0.060
2 59.58 109.62 50.04 g2109.6 | 50.02 0.040
3 61.39 1041 0. LU 1Ee f]sﬁ)l 0.020
- Ave [ UL 0.040

&
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Table B-1 Foamed asphalt characteristic test results at 160°C

Foaming characteristics

Bitumen type : AC 60-70
Pressure  : 5 bar
Temperature : 160 °C
Flow-through : 102 g/sec

Date : 24/1/2003
Water pressure : 5 bar

Injection time : 4.89 sec

c\(’:;attee;t ﬂPl‘rlz:v oh #3 Average Values
%) | @WH)| ER HL ER | HL
1 3.67 8 14.65 9 14.14
15 I} 551 9 . Sl 1354 | 10 | 13.03
2 7.34 11 4121 10.9 12.3 12 | 11.79
25 | 918 1 16 N+ 14\ 4044\ 1 178 L 13 127
3 11.02 ] 13 A5 85 9.93 14 | 9.42
35 j1285] 15 60 47 : 14 8.8 15 8.29
4 1469 | 17 |7 a9 A6 29 5 7.63 17 712
5 1836 | 17 6,747 19. = 18 5.78 18 527
- : ';:{jlfjh‘;f“' P
20 W 12
18 |
16 + i
g 14- 18 —=—ER
S 12 1 . .
= = T
g 107 ¢ o 9§
L RNAN TN ININAE
M 6 q —e—HL
el 2
2 b
0 f =t } f t f t + 0
I 18 2 25 B 35 & 5
Water content (%)

Figure B-1 Relationship of expansion ratio and half-life at 160°C
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Table B-2 Foamed asphalt characteristics test results at 170°C

Foaming characteristics

Bitumen type : AC 60-70
Pressure  : 5 bar
Temperature : 170 °C
Flow-through : 104 g/sec

Date : 24/1/2003
Water pressure : 5 bar
Injection time : 4.80 sec

Water | Flow-
coriarte| firondh S #2 #3 Average values
(%) (L/H) ER g HL ER HL
1 3.74 9 J10 ; 14.71 9 14.33
155 5.62 11 ‘1 13.81 11 13.43
2 7.49 14 413 A 3 12.59 13 12.21
2.5 9.36 15 . . : 11.3 14 10.92
3 11.23 16 = i 8.59 16 8.21
3.5 13.10 17 4 = 6 7.79 17 7.41
4 14.98 19 . -QE'; 24 8 712, 19 6.74
5 1872 | 22 6 JEaod-TEEAR] 21 4.71 22 433
[ ST R ]
: e l
Foll - asphalt : E
25 = = 12 ;
B ’]] + 10
20 + ;
‘% ‘ ' + 8 —a—ER
sl AU i
2 Y +6 <
g 10 i_ ‘ n ) u ‘a |
: ‘ )
g NWIANNIUNRIVINE I |
5 g 3 q S 2
0 f f f 1 } f 0
1 1.5 2:5 3 35 4 5
Water content (%)

Figure B-2 Relationship of expansion ratio and half-life at 170°C



Table B-3 Foamed asphalt characteristics test results at 180°C

Foaming characteristics

Bitumen type : AC 60-70
Pressure  : 5 bar
Temperature : 180 °C

Date : 24/1/2003
Water pressure : 5 bar
Injection time : 4.80 sec

107

Flow-through : 106 g/sec Air pe : 4 bar
Water | Flow- -
coiitent |Hhmongh #1 #2 #3 Average Values
(%) | (L/H)| ER O HL ER HL
1 3.82 8 13.755 9 13.85
1.5 5.72 10 — 13.515F 11 13.61
2 7.63 12 L 1924 13.195| 13 12.95
2.5 9.54 13 1 k= J8 5 11.505 14 11.49
3 1145 | 16 . 18 4910.4 10.195] 17 | 10.29
35 13.36 17 1 w - AR\ 9.415 18 9.51
4 15.26 18 19 [ 28~ ' 6.105 19 6.20
5 19.08 19 4 r = Z1 3.755 20 3.85
] j:‘;-:‘_-"‘ v-||
LZTFIA I
Fo character
25 v b
—_—
20 3 i i 10
o {
= PR —=-ER| |
cst AUY tINT
3 9] L6 |
g 10+ . — A |
» : ] —o—HL
5 IRIAINTUNANRINYIAE
5+ 9
+2
0 } I f f } f 1= 0
1 I 2 2.5 3. D 4 5
Water content (%)

Figure B-3 Relationship of expansion ratio and half-life at 180°C
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Sieve analysis of foamed asphalt mixtures

100%RRAP

Initial dry mass (g) 1250.00

Sieve sized | wt. retained | wt. passing | Percentage
(mm) (g) (8) passing (%)
37.50 0.00 1250.00 100.00
25.00 137.80 1112.20 88.98

19.00 75.80 1036.40 82.91
12.50 94.90 941.6Q | e
9.50 134.10 807.40/ 64.59
4.75 300.50_f 506.90; 0.55
2.36 204. 02.40 .19
1.18 112 190:
0.60 5% 6.
0.30 ! 1.
0.15 2 -
0.08 1 57.80 ¢
“ =
Mo
Crushed stone (g) I 2 e
Initial dry mass (g) > 5.20"

Sieve sized | wt. retaine Apass Percentage
(mm) (® © S Passing (%)
25.00 0.00 o k6052 1..100.00
19.00 48.30 556.9 b
12.50 Y576.60 580.30
9.50 10 3718
4.75 Ygg.lo T— 0.38°

¢ o o/
Crushed st E-J/gq j w EJ ’] ﬂ i
Initial dry mass (g) 688.40
Sieye si retaine %f‘ g
) QAN TN A Y
12450 0.00 688.40 100.00
9.50 0.00 688.40 100.00
4.75 318.80 369.60 53.69
2.36 309.00 60.60 8.80
1.18 32.70 27.90 4.05
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Sieve analysis of foamed asphalt mixtures

Sieve analysis

Z

of Poxtlan

Dust (g)

Initial dry mas 688.40

Sieve sized | wt. retained | wt. passing | percentage
(mm) ©® (@ | passing (%)
4.75 13.80 1528.20 99.11
2.36 299.60 1228.60 79.68
1.18 332.70 895.90 58.10
0.60 350.10 545. 35.40
0.30 197.90 ‘ 22.56
0.15 112.104 5.29
0.08 2.0 33.80 .16

100%RAP %

Initial dry mass (g) 1

Sieve sized | wt. retaifie 3 ge
(mm) ' ey sing (%)
50.00 0.0 125 0
25.00 50.40 41903 98
19.00 82.30% PEstol 42
12.50 119.70 _J=71001¢ 79.87
9.50 41020 91.40
4.75 ¥ ' E
2.00 .
0.43 237.50 : 11.9
0.08 95.4 53.80 429

ANETNININYINS
AMIANTUNNIINYAY

110



Table C-1 Gradation of 100%RAP for foamed asphalt mixtures

Gradation of 100% RAP mixtures

Grain sized (mm)

1 0,
n szl Percentage passing (./o)
RAP Restarsd Cinthse Specification
(inch) (mm) cement | (100%RAP) | °P
11/2" 37.5 100 100 100 83-100
1t 25 3%l 100 89 76-100
3/4" 19 WA A00 83 70-94
172" 12.5 el T 76 62-86
3/8" 9.5 — —van 65 57-81
#4 4.75 4 > 41 45-68
#8 2.36 e 2470 I\ 25 35-57
#16 1.18% " £17] 1000 16 26-47
#30 0.64F LE LAY 2] NN 1000, 12 19-39
#50 0.3 MLLE == 00 9 12-31
#100 7 8-25
#200 6 5-20
Proportion 1.00
—
Gradation of I_QWP} or foamed asphalt mixtures
100 i A 4
90 _ T ;
g 80 - 1 |
% 70 - i *f l-‘—IOO%RAP : ‘
7 60 ¢ 1] i
3 | ‘ |
i~ |
% 30 i L = W TR | o ! e=fli==Spec_lower | |
s 40 | || limited |
5 b ' o - ! s i 1
3 307y 8 | £ | Fs ! HF ‘
g 2004 [ ) fI | Ii- Il "I .LSpec_upper ;
] 1 J ! limited '
10 ”# | |
0 | |
|
0 0 1 10 100 r

Figure C-1 Gradation of 100%RAP for foamed asphalt mixtures




Table C-2 Gradation of S0%RAP for foamed asphalt mixtures

Gradation of 50% RAP for foamed asphalt mixtures

112

Sieve sized SeRente peEsOs Ll Combine 5 g
: RAP B 3/4" Portland (S0%RAP Specification
(inch) | (mm) cement
11/2" 37.5 100.00 | 100.00 | 100.00 | 100.00 | 100.00 83-100
1" 25 96.00 100.00: | 1100.00 | 100.00 98.00 76-100
3/4" 19 92.93 M) 100.00 95.90 70-94
172" 12.5 84.88 100.00 85.40 62-86
3/8" 9.5 76.52% .00 4 3% 0.00 76.46 57-81
#4 4.75 554 3] | .00 58.97 45-68
#8 2.36 36.0 3 AN 00.00 42.95 35-57
#16 1.18 L 00700 29.84 26-47
#30 0.6 0 R TR N 0 19.07 19-39
#50 0.3 9. = . 100.00 | 12.32 12-31
#100 0.15 104 .207 |, 10000 | 8.61 8-25
#200 0.075 4, et 100.00 7.83 5-20
Proportion (%) 50 0.3Q7 ) ) 01 1.00
":{;"_'— % 1
00 Gradation of 199262@ ;t:Qa Asphalt mixtures |
o ] L () [ J |
& 80 M i - __4___11}‘ ®==5(%RAP |
z2 60 o |
2 50 '{ { u } - = -."S.pc.c_lower :
o I 0 L | J I limited 5
g 40 , |
5 | |
:);3 30}"" '1 d ‘ q} ' 1.8 g 1 Spec_upper !
A~ 20m i N1 U Bl ; V! & ami %J limited |
10 & | —# |
0 - 1 1

0.1 1
Grain sized (mm)

|

l

1

10 100 |
i

|

Figure C-2 Gradation of S0%RAP for foamed asphalt mixtures



Table C-3 Gradation of 0%RAP for foamed asphalt mixtures

Gradation of 0%RAP mixtures

113

Sieve sized Percentage passing (%) ‘
Dust 3/8" 3/4" Fortlard, | Combins Specification
(inch) (mm) cement |(0%RAP)
112" 37.5 100.00 | 100.00 | 100.00 | 100.00 | 100.00 83-100
g 25 100.00 | 100.00 0.00 | 100.00 | 100.00 76-100
3/4" 19 100.00 » 100.00 | 100.00 70-94
1/2" 125 100.00 . 100.00 | 91.33 62-86
3/8" 9.5 100.00 00 b 2E 0.00 | 84.24 57-81
#4 4.75 100. | .00 | 65.66 45-68
#8 2.36 79.8 \ 0.00 | 49.02 35-57
#16 1.18 00.00 | 33.88 26-47
#30 0.6 ‘ 1 N 0 | 23.66 19-39
#50 0.3 26. 16.78 12-31
#100 0.15 ; 12.25 8-25
#200 0.075 14, 9.50 5-20
Proportion (%) .60 1.00
Gradation of Oj/gRﬁ:;' ot foa ;
100 T T |
A 90 H' {
= k .
= T IS
= 70 il e===(%RAP ;
8 60 & r
o 50 G £ Y ——
& . . I mitgd | |
e 40 |
» ~ o~
a 7 Fa ~ imite: ‘
2% d 'WEW ) H—‘
10
0 -
0.01 0.1 1 10 100

Grain sized (mm)

Figure C-3 Gradation of 0%RAP for foamed asphalt mixtures



Table C-4 Gradation of 100%RAP for foamed asphalt mixtures

Gradation of 0%RAP mixtures

Summary of cruhed stone

Sieve sized
(mm)

Percentage passing (%)

Dust

3/8"

3/ "

37.50

25.00

19.00

12.50

9.50

100.00

96.99

62.96

4.75

2.36

37.87

1.18

0.60

0.30

0.15

0.08

1.64

100 -

at

=

. Petcenetage passing (%)
N

T

10

20

Grain sized (mm)

30 40

Figure C-4 Gradation of virgin aggregates
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Table C-5 Gradation of 100%RAP for portland cement mixtures

Gradation of 100% RAP mixtures

115

Grain.sized (mm)

1 0,
Siave sized Percentage passing (.A))
RAP ERnng ot Specification
(inch) (mm) cement | (100%RAP) |°P
11/2" 37.500 100 100 100 83-100
1" 25.000 89, 4! 100 89 76-100
3/4" 19.000 SNV WL A00 83 70-94
12" 12.500 IS L 76 62-86
3/8" 9.500 _Y—=—ch =100 65 57-81
#4 4.750 a1 - 41 45-68
#8 2.360 4 #24/) | 25 35-57
#16 1.180% M L4351 LN\ 10t 16 26-47
#30 0.6008" M £Ar |0 1000 12 19-39
#50 0.300 &1/ / 2 1" 100, 9 12-31
#100 0.150 & £ 46 | 400 7 8-25
#200 0.075 F1£ F5 o0 ) 6 5-20
Proportion F J 1.00
e !
Gradation of LO0%RAR f@ ' d cement mixtures |
100 5 1] A1 ' n m |
90 1 —
& 80 o = ; * % =t 00%RAP ?
é 70 g *V § |
3 G el [ ‘ i ! |
S- 50 ! ’i ¢ . | j *Spe_c_lower |
50 1 il limited ‘ i
s 40 | | Ll f
= 1] i d* ] ! !
g’: 3 KA F, 1 V [ o] E-\; \' i ‘
& 20 l‘|1 oY ) ! 1c) 16 Hw Spec_upper |
q L ] \ limited |
X -M*‘ i—
0 [
0 0 1 10 100

Figure C-5 Gradation of 100%RAP for portland cement mixtures
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Table H-1 Unconfined Compressive Strength of Portland Cement Mixtures

Curing Time (Day)
Cement Content (%) Specimen No: 1
Layer Number: Date: July 23, 2004

Tamber weight (Ib) 0 Blow No: 56
Mold Volum (cm®) 2119.64 Drop Height (cm) 45

_—n N

TEST No: 1

MOLD No:

SAMEPLE+MOLD (G)

MOLD WT (G)

SAMEPLE WT (G)

Wet Density (g/cm’)

DRY Density (chm3)

TSET No: 1

CAN No:

WET SOIL+CAN (G) 77.8

DRY SOIL+CAN (G) 9.3 bt = 22MNN TASONN.  79.78 74.05

CAN WT (G) 12007 98(} 15.13

o\
=
b
I
=

WATER WT (G) 2 1.967 {7398 4d 432 | 3.15

DRY SOIL (G) 37 23367 | 603 5 64.9 58.92

MOISTURE CONTENT (%) of| 583 Lopl ] 61 666 | 636

AVERAGEM. C. (%) 90 Jhd:

Average O.M.C. Fip el THA

il

Proving Ring SizeD: 30,000 (Ib) :Jom TEST; VERSA TESTER 30.
[ W]

[ -
Sample o—— ﬂ u ’J EI icﬁ EJ ’] E’}i%te ucs | ucs
— i ;,..I)' FJD In | D.c H.in | A.in° ad{b)] Ib/in” | Kg/em’
1 7 5£ . 0 88 21
2 Y 5 2K 300, 94 21
3 27 6 I 28.26 " [=8100 | "287 21
Average Unconfine Compressive Strength (UCS) 290 21
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Table H-2 Unconfined Compressive Strength of Portland Cement Mixtures

Curing Time (Day) 7

Cement Content (%) 3 Specimen No: 1

Layer Number: 5 Date: July 23, 2004

Tamber weight (Ib) 10 Blow No: 56

Mold Volum (cm®) 2119.64 Drop Height (cm) 45

TEST No

MOLD No 2 3

SAMEPLE+MOLD (G) 7543 y 7415 7405

MOLD WT (G)

SAMEPLE WT (G)

Wet Density (g/cm’)

DRY DensityJ(g/cm3)

TSET No

CAN No S

WET SOIL+CAN (G) ~ 3 | 5438 [, 5746, 62.09 59.74

DRY SOIL+CAN (G) .9 8.4 16 5468 | 59.06 56.65

CAN WT (G) 13462 4,92 (§-12.88 1. 12.18 12.27

WATER WT (G) .8 3.82¢% 2 8 3.03 3.09

DRY SOIL (G) 67 58.56- 46.88 44.38

MOISTURE CONTENT (%) 7 o g J 6.46 6.96

AVERAGE.M. C. (%) 14 % v 6.56 6.71

Average O.M.C. (%)

Sa:ple Curing Time ([ﬁj)u EJ ’g | Oﬁ EJ f] alﬁe U(.?Sz = 2
° q D.In | D.cm | H.in A. in® acioa ) (i Kgiom
1 7 | 5 4.6 ' 1000 89 28
2 al’MA " 1 Al 5 28. 0750 80 27
3 7 v 6 4. ' 282 1500%T 407 29

Aﬁragc Unconfine Compressive Strength (UCS) 392 28
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Table H-3 Unconfined Compressive Strength of Portland Cement Mixtures

Curing Time (Day)
Cement Content (%)
Layer Number:
Tamber weight (Ib)

Mold Volum (cm’)

LA S |

2119.64

TEST No

Specimen No:

Date:
Blow No:

Drop Height (cm)

1
July 23, 2004
56

45

MOLD No

SAMEPLE+MOLD (G)

7476

MOLD WT (G)

SAMEPLE WT (G)

Wet Density (g/cm’)

DRY Density (g/cm’)

2874

4602

2171

2.039

TSET No

CAN No

WET SOIL+CAN (G)

DRY SOIL+CAN (G)

CAN WT (G)

WATER WT (G)

DRY SOIL (G)

83.87 81.98

MOISTURE CONTENT (%)

AVERAGE.M. C. (%)

Average O.M.C. (%)

79.6 77.92
14.92 15.11

4.27 4.06

64.68 62.81

6.60 6.46

6.53

UNCONFINED COMPRESSIVE

T
Proving Ring SizeD: 30,000 (Ib) :l

OIL TEST; VERSA TESTER 30.

: . —
Sa:ple Curing Time (ﬁjr)u EJ q ] H lﬁ EJ q E}ﬁ: U(?Sz = 2
= '-U Diadnt i Dise H. in A. in’ adi0s |t b/ Kg/cm
1 7 — 6 1 465 | 28 3550 1~ 479 35
2 Y j "6] 5 ]2 0 811 38
3 2 ol o 9V 7 |V %2 45 ez & 37
Aaérii_ge Unconfine Compressive Strength (UCS) 508 37
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Table H-4 Unconfined Compressive Strength of Portland Cement Mixtures

Curing Time (Day)
Cement Content (%)
Layer Number:
Tamber weight (Ib)

Mold Volum (cm3)

—_ W W Q

2119.64

Specimen No:

Date:
Blow No:

TEST No

Drop Height (cm)

1
July 30, 2004
56

45

MOLD No

SAMEPLE+MOLD (G)

7506

MOLD WT (G)

2874

SAMEPLE WT (G)

Wet Density (g/cms)

4632

2.185

DRY Density (g/cm’)

2.052

TSET No

CAN No

WET SOIL+CAN (G)

DRY SOIL+CAN (G)

CAN WT (G)

WATER WT (G)

DRY SOIL (G)

MOISTURE CONTENT (%)

AVERAGE.M. C. (%)

Average O.M.C. (%)

UNCONFINED COMPRESSIVE

M k
Proving Ring SizeD: 30,000 (Ib) JOIL T

EST; VERSA TESTER 30.

£ o -
Sample L ﬂ ‘u ’) E' 165 SJ ’1 ﬂiﬁte ucs | ucs
No Curing Time ( ;J) 7 . . ks adtbs | 1b/in? Kg/cmz
1 7 N 6 ?T 4.6 . 8500 55 47
2 ‘a “17 "6 5 M) 24 000 37 46
3 7 Vi N ig v 17 282 0500~ "725 52
Aa;rage Unconfine Compressive Strength (UCS) 672 48
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Table H-5 Unconfined Compressive Strength of Portland Cement Mixtures

Curing Time (Day) 14

Cement Content (%) 2 Specimen No: 1

Layer Number: S Date: August 9, 2004
Tamber weight (1b) 10 Blow No: 56

Mold Volum (cm®) 2119.64 Drop Height (cm) 45

TEST No: 1

MOLD No 1 , . 3
SAMEPLE+MOLD (G) 7455 WLilr: 7463
MOLD WT (G) 2874 MR RT, 2865

SAMEPLE WT (G) 4581 4603 4598
Wet Density (g/cm’) 458.100, — 460300 9.800
DRY Density (g/cm’) 431. 3305088 2.680
TSET No: 1 oS

CAN No
WET SOIL+CAN (G)

DRY SOIL+CAN (G)

CAN WT (G)
WATER WT (G)
DRY SOIL (G)
MOISTURE CONTENT (%)
AVERAGE.O.M. C. (%)

Proving Ring SizeD: 30,000 (1b) SQIL.-TEST; VERSA TESTER 30. M

A
Sample : . : sio C Itimate | UCS UCS
Nz Curing Time (D) - ——1 Load Ibs } db/in’ | Kg/cm®
D_In cm i ﬂ'x ’
1 I 28.285 14500, 13 37
2 6 1 477" 128285714 14755 2 38
3 6 15 4.7 |28.285714] 15000 530 38
Average UCS 522 38
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Table H-6 Unconfined Compressive Strength of Portland Cement Mixtures

Curing Time (Day) 14

Cement Content (%) 3 Specimen No: 1

Layer Number: 5 Date: August 9, 2004
Tamber weight (Ib) 10 Blow No: 56
Mold Volum (cm?) 2119.64 Drop Height (cm) 45
TEST No: 2

MOLD No 1 _ N 3
SAMEPLE+MOLD (G) 7435 NY 7488
MOLD WT (G) 2874 aaa, 2877
SAMEPLE WT (G) 4561 4603 4611

Wet Density (g/cm’) 456.100, e 460300 = 1.100
DRY Density (g/cm’) 429, 33150 903
TSET No: 2 NN

CAN No L i Q. I
WET SOIL+CAN (G) 62.03 7. 24-4-68.28 1 \7082 L 72.36
DRY SOIL+CAN (G) 589171 64374 633001 64.96 . 68.28
CAN WT (G) 12.23 4 12457180857 1067 9.77
WATER WT (G) 312 ¥ 3 ‘RATT)a . 4.08
DRY SOIL (G) 46.68 1530 50,85, .}~ 58.51
MOISTURE CONTENT (%) 6.68 6.8 598 | 620 1 6.97
AVERAGE.O.M. C. (%) 6.767 1752426200 17 - 6.793

Proving Ring SizeD: 30,000 (Ib) SQIL.TEST; VERSA EESTER 30. M

AULINENTNEAT

. iminsions i UCs
Sample Curing Time (Day) D a Ultimate § : !
No LA LA T 1 Kg/cm
" In Ali
1 4 6 465 [28. 42
2 14 6 15 4.65 |28.285714] 16250 574 41
3 14 6.05 | 15.125| 4.7 |[28.759107] 15500 539 39
Average UCS 566 41




Table H-7 Unconfined Compressive Strength of Portland Cenient Mixtures

Curing Time (Day) 14

Cement Content (%) 4 Specimen No: 1

Layer Number: 5 Date: August 9, 2004
Tamber weight (Ib) 10 Blow No: 56
Mold Volum (cm®) 2119.64 Drop Height (cm) 45
TEST No: 3

MOLD No 1 4

SAMEPLE+MOLD (G) 7525 N\ Vﬁl:i J 7549
MOLD WT (G) 2874 s, 2877
SAMEPLE WT (G) 4651 ° 672 4672

Wet Density (g/cm’) 465.1 4675200 7.200
DRY Density (g/cm’) 437, 39.643 « 643
TSET No: 3 S

CAN No H ) Moy, J
WET SOIL+CAN (G) 59.09 0. .024-68.97 OI02% 60.57
DRY SOIL+CAN (G) 56.09 2.481/]-160. 57.05
CAN WT (G) 11.74 1148711159 11,70 11.81
WATER WT (G) 3.00 3 AR 352
DRY SOIL (G) 4435 12 1,60 1}« 45.24
MOISTURE CONTENT (%) 6.76 7.0 Q1 -\ - 9 7.78
AVERAGE.O.M.C. (%) %

UNCONFINED COMPRESSIVE S’IﬁE

Proving Ring SizeD: 30,000 (Ib) SOIL,TEST; VERSA EESTER 30. M

Sample . . : minsions * * !tirrgite ucs ucCs
5T Curing Time (DY) . ——] Load Ibs{ ,Ib/in” | Kg/em®
D.I .cm p ﬂl :
1 1 .02 .05 2 825 41 46
2 -4 " 6.02 057465 |"284746 18450 8 47
3 14 6.02 15.05 4.65 28.4746 18500 650 47
Average UCS 646 47




Table H-8 Unconfined Compressive Strength of Portland Cement Mixtures

Curing Time (Day) 14

Cement Content (%) 5 Specimen No: 1

Layer Number: 5 Date: August 9, 2004
Tamber weight (Ib) 10 Blow No: 56
Mold Volum (cm®) 2119.64 Drop Height (cm) 45
TEST No:4

MOLD No 1 Nk, 3
SAMEPLE+MOLD (G) 7534 N 512
MOLD WT (G) 2874 N 2877
SAMEPLE WT (G) 4660 4634 4635

Wet Density (g/cm’) 466.0 - 463400 —} 3.500
DRY Density (g/cm’) 438 436.067 161
TSET No: 4 _ AN

CAN No A EEE NN N B
WET SOIL+CAN (G) 68.64 8. A3 129 0TI 757 NN, 73.35
DRY SOIL+CAN (G) 65.34"] 64487 090} 115,38 26 69.87
CAN WT (G) 17.34 4, 13.601°96.93 | 20.25 23.57
WATER WT (G) 3.30 3 24 34 A 3 3.48
DRY SOIL (G) 48.00 5 448 I 5842 L 46.30
MOISTURE CONTENT (%) 6.87 9 Ghas> L 2 7.52
AVERAGE.OM. C. (%) 6.93 [t 592 ' 6.72

UNCONFINED COMPRESSIVE S'ﬁEN

Proving Ring Size: 30,000 (Ib) SQI&TEST; VERSA ESTER 30. M

Ng Curing Time (Déy) | ] Ke/em?
1 5 52
2 51
3 50
Average UCS 696 51
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Table H-9 Unconfined Compressive Strength of Portland Cement Mixtures

Curing Time (Day) 28

Cement Content (%) 2 Specimen No: 1

Layer Number: 5 Date: August 9, 2004
Tamber weight (Ib) 10 Blow No: 56
Mold Volum (cm®) 2119.64 Drop Height (cm) 45
TEST No: 1

MOLD No 1 3
SAMEPLE+MOLD (G) 7539 \ ’ 7518
MOLD WT (G) 2874 s \A7g, 2878
SAMEPLE WT (G) 4665 14638 4640

Wet Density (g/cm’) 466.5 - 463:800 4.000
DRY Density (g/cm’) 438 36.444 1632
TSET No: | r"‘;

CAN No D -] N Q
WET SOIL+CAN (G) 72.18 1482, G003 1 W50 10 47.71
DRY SOIL+CAN (G) 68.81°| 7 341059, 1. 45.56
CAN WT (G) 15.12 | g4, 11.99:1792,03 |1 12.07 12.11
WATER WT (G) 337 I 4 327 1 \2 2.15
DRY SOIL (G) 53.69 17 8%, . 33.45
MOISTURE CONTENT (%) 6.27677 | 6.30786 | 62233:1-62734 | 63387424 6.427504
AVERAGE.O.M. C. (%) 6292 IF Jries6248) ) 6.383

————

_Ze b/ A
b N

2 5

£
UNCONFINED COMPRESSIVE SI§EN" a
Proving Ring Size: 30,000 (Ib) S@IL,.TEST; VERSA FESTER 30. M
: 1laT 2T
Sample Curing Time (DRf) minsio | lU&imc!ne UCSs UCs
No e fi Load Ibsd ,Ib/in® | Kg/em®
1 5 39 39
2 ; : : 8.75910 556 41
3 14 6.05 | 15.125| 4.65 |28.759107] 15750 548 40
Average UCS 548 40
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Table H-10 Unconfined Compressive Strength of Portland Cement Mixtures

Curing Time (Day) 28

Cement Content (%) 3 Specimen No: 1

Layer Number: 5 Date: August 9, 2004
Tamber weight (Ib) 10 Blow No: 56

Mold Volum (cm®) 2119.64 Drop Height (cm) 45
TEST No: 2

MOLD No 1 2 3
SAMEPLE+MOLD (G) 7625 nd & 7727
MOLD WT (G) 2874 ., 2874
SAMEPLE WT (G) 4751 i 0 4853

Wet Density (g/cm®) 475.100. - 485.300 85.300
DRY Density (g/cm®) 447.0 = 456%76 6.676
TSET No: 2 2 R, 3

CAN No Bl I " ROl N )2
WET SOIL+CAN (G) 109.87 .8 34:59-1 144. 52 165.58
DRY SOIL+CAN (G) 105.42 #1112 9.09--438.73 4837} 158.01
CAN WT (G) 34.97 H14V1930 99 : 37.45
WATER WT (G) 445 7 5.5Q57 a0 9 88 7:57
DRY SOIL (G) 7045 1775 87980 F 9. 120.56
MOISTURE CONTENT (%)] 6.32 3 6.2 2 6.28
AVERAGE.OM.C. (%) | 6.322 F_ Il 6.276

Sample . ﬂu ucs ucs
No csng Tios () ?l.l) ' - , Ib/in’ | Kg/em?

1 P, S b 151250 1468 425007 |n 300 48 | 55

2 6.05 | 1511251 14 8.759107|"212505L) 739 54
3 4 ~ ] 6.05 [ 15125 465 [28.759107| 20525 714 52
Average UCS 733 54




Table H-11 Unconfined Compressive Strength of Portland Cement Mixtures

Curing Time (Day)

28
Cement Content (%) 4 Specimen No: 1
Layer Number: 5 Date: August 9, 2004
Tamber weight (1b) 10 Blow No: 56
Mold Volum (cm®) 2119.64 Drop Height (cm) 45
TEST No: 3
MOLD No 1 2 3
SAMEPLE+MOLD (G) 7720 76654 . 7659
MOLD WT (G) 2874 N 2877
SAMEPLE WT (G) 4846 4790 4782
Wet Density (_g/cm3) 484.600 479.000 78.200
DRY Density (g/cm’) 456.0 450747 9.994
TSET No: 3 ' 2
CAN No Gl 1 ’
WET SOIL+CAN (G) 131.41 | 1345 97] 199.67. | 224.02
DRY SOIL+CAN (G) 125.74 5 145.85.4.167.20 5} 213.90
CAN WT (G) 35.62°1 3488 101 (|- 36.66 3 49.96
WATER WT (G) 5.67 .7 7.1251%80> 92" 10.12
DRY SOIL (G) 90.12 |91 11384 |- 7. 163.94
MOISTURE CONTENT (%)| 6.29 0 "6.25. |- b 19 6.17
AVERAGE.OM. C. (%) | 6.29 414693 6.183
o . s
b
UNCONFINED COMPRESSIVE ! j _ ; 2
B ;
Proving Ring Size: 30,000 (Ib) SOIL TEST; VERSA TESTER 30.
¢ o 0
nision : i ucs | ucs
s cunngrine B T E1 D Y] BITAR W) PR | ves, [ s,
qJ D.In | D.a H. in A.in’ N =
1 1 e | 6.05 1251 .4 9107],.23250 .1 808 59
2 Y L 0 1257 4] 28.759107]-22550 57
3 4 6.05 Y 151259 " 477" |28.759107[ 22500 782 57
i Average UCS 792 58




Table H-12 Unconfined Compressive Strength of Portland Cement Mixtures

Curing Time (Day)
Cement Content (%)
Layer Number:
Tamber weight (Ib)

Mold Volum (cm®)

TEST No: 4

28
5
5
10

2119.64

Specimen No:
Date:
Blow No:

Drop Height (cm)

1
August 9, 2004
56

45

MOLD No

1

3

SAMEPLE+MOLD (G)

7724

7658

MOLD WT (G)

2874

2877

SAMEPLE WT (G)

4850

Wet Density 4(§/cm3)

485.000

DRY Density (;ycmS)

456.3

TSET No: 4

CAN No

El

WET SOIL+CAN (G)

137.90 | 144.1

DRY SOIL+CAN (G)

131.86 4

CAN WT (G)

35.71 Vi

WATER WT (G)

6.04 ¥

DRY SOIL (G)

96.15 47 9901

MOISTURE CONTENT (%)

6.28 6

4781

- L :

478.100

9.900

=
R =
=
(o))

AVERAGE.O.M. C. (%)

UNCONFINED COMPRESSIVE

Proving Ring Size: 30,000 (1b)

|
“SOIL TEST; VERSA TESTER 30.

—

i

f o Q4
Sample - : ﬂu 1i E’l ioﬁ EJ f] tiﬁte uUCs UCS
No Curing Time ( qJ) i ’g ] - Kg/cm2
1 61
60
3 57

59
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