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PAIWAN KHEAW-ON : COMPRESSIVE AND FLEXURAL STRENGTHS
OF RECYCLED PAVEMENT BASE MATERIAL STABILIZED WITH
CEMENT AND ADMIXTURES. ADVISOR : PROF.SUKSUN
HORPIBULSUK, Ph.D., P.E.

This research aims to investigate compressive and flexural strengths of
recycled pavement base material stabilized with cement and Polymer Chem Road.
The test results show that the suitable cement content for stabilization of recycled
pavement base material is 3.5%. Polymer Chem Road at optimal content can improve
compressive and flexural strengths and deflection of the recycled pavement base
material. The relationship between compressive strength and Polymer Chem Road
content is represented as Y =-0.957Z + 26.62 where Y is compressive strength.
The relationship between flexural strength and Polymer Chem Road content is
represented as A =-0.011Z% + 0.117Z + 1.109 where A is flexural strength. The
relationship between deflection and Polymer Chem Road content is represented as B
=-0.010Z%+ 0.101Z + 0.282 where B is deflection. The optimal Polymer Chem Road
content is found to be 5%. With this optimal content, the compressive strength,
flexural strength and deflection increase 18%, 13% and 176%, respectively. The
deflection improvement is found to be distinct. In other words, Poly Chem Road
improves compression and swelling characteristics of recycled pavement base

material significantly when loaded.
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ENGINEERING PROPERTY

SIEVE ANALYSIS DRR DOH SAMPLE REMARK
SIEVE SIZE PASSING PERCENT
2" 100 100.00
1 7595 £§5.87
38" 40-75 6131 Cu =70.80
Nod 30-60 470 Ce =270
No.10 2045 2861
No.40 15-30 1728
No.200 2-20 659
APPRAENT SPECTFIC GRAVITY
COARSE AGGREGATE 2817
FINE AGGREGATE 2464

ATTERBERG'S LIMIT

LIQUID LDMIT % 25 2482
PLASTIC LDMIT % 2024
PLASTIC INDEX % =6 458
Unified Classification GW
COMPACTION & CBR 0D rROCTOR Moo FaocTon
MAXDRY DENSITY gm'cc. 2240
MOISTURE CONTENT % 550
CBR % 2% 2630
SWELL % 05
PERCENTAGE OF WEAR <40 3210
POLYMER CHEMROAD
BOILING POINT(C) 100.0
SPECTFIC GRAVITY 1-1.02
PH $-11.50
VISCOSITY $00-1600

SOLID CONTENT NA




SPECFIC GAVITY
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FINE AGGREGATES

Sample No.
Description
1 2 3
Wt. Of Oven-Dry Sample in Air A gm. 427.55 429.06 427.11
Wt. Of Flask + Water Filled to 500 cc. B gm. 663.44 663.44 663.44
Wt. Of Flazk + Sample + Water to 500 cc. C gm. 920.26 917.44 915.36
Wt. Of Saturate Surface - Dry Sample ia Air D gm. 450 450 450
Bulk Specific Gravity 2.213 2.189 2.156
A/(B+D-C) gm/cc
(Oven Dry Basic) 2.186
Bulk Specific Gravity 2.329 2.296 2272
D/(B+D-C) gm.ecc
(Saturate Surface-Dry Basic) 2.299
2.504 2451 2438
Appraent Specific Gravity A/B+A-C) gmlec
2464
53 49 54
Water Absorption (D-A)A %
5.2




SPECFIC GAVITY
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COARSE AGGREGATES

Description 1 2 ¥
Wt. Of Oven-Dry Sample 1a Air A gm. 981.42 1250.25 1105.54
'Wt. Of Saturate Susrface-Dry Sample tn Air B gm. 992.09 1262.18 111741
Wt. Of Saturate Immerzed Sample in Water C gm. 633.39 806.09 713.06
Bulk Specific Gravity 2.736 2.741 2.734
A/(B-C) gmec
(Ovea Dry Basic) 2.737
Bulk Specific Gravity 2.766 2.767 2.763
B/B-C) gm./cc
(Saturate Surface-Dry Basic) 2.766
2.820 2815 2.817
Appraent Specific Gravity AlA-C) gm/ece
2.817
1.1 1.0 1.1
Water Absorption (B-AVA %
1.0
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SIEVE ANALYSIS
DRY Wt ORIGINAL Of SAMPLE = 2,000 g
We Of SIEVE We Of SOIL PERCENT CUMULATIVE
SIEVE We Of +* RETAINED RETAINED PERCENT PERCENT
SIZE SIEVE Wi Of SOIL ON SEVE RETAINED PASSING
(=) (=) (=) (%) (%) (%)
- 0.00 100.00
1" 548.72 83124 28252 1413 1413 8587
LY 54430 1,035.64 49134 24357 56 6131
=4 30246 83465 33219 1661 5530 .70
=10 476.58 798.37 32179 16.0% 713 2861
®40 3852.66 60924 22658 1133 82.712 1728
=200 395.58 601.38 205.50 1029 $3.01 659
PAN 37390 $13.60 139.70 659 100.00 0.00
F 1* 3 =4 210 =8 200
N
*t D
, Cy =—2-
i \ °
3 P
\
N
=
é 2 = 708
=
£ L
R =" D»:
‘n._h\ ¥y Ce =
"“n Dee Dy
g
= 2.7
10 0.1 001 =

Unified GRAVEL SAND CLAY
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CAN Na.

(W T WO - CAN
(W DEY 0% = CAN
W WATEZ

[Wr. CONTADEE

W DY 0%
[WATER CONTENT

¥ OF BLOWI

GO B B A

M=

® WATER COMTWVY
¥ R
5 B

e

"we

LIQUID LDOT FLASTIC LDIT
P < <0 =iz " ALl
a0 Py 1914 1332 a4 261
3340 EFE Free 1606 22 3132
132 16 19t 134 104 1.4t
3440 72 2192 1492 417 60
zo9 1233 123 1144 3 341
1 208 3430 02 19.9¢ 3033
2 2 s i
t

%o OF FLOW e
Ilm wooT = e

e
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mun

=

LY /

DRY DENSITY { gmJex.)

o

in (R 1} i
WATER CONTENT (%)

COMPACTION TEST
VOLIMZ OF MOLD z 95799 <
MODIFIELD PROCTOR
WT. OF 300D z a3 =
DENSITY
DETERMINATION Ne. ] 2 3 “ s
[WT. 390LD * COADALTED 100 | [0 [ (5 G0
[WT. 390LD | A au a 483 483
WT. 0% | 10 3133 3336 3367 2319
[WET DENETY | 19 233 3333 L a7
ogy DENETY P S un 2334 2193 110
WATER CONTENT
CONTADES. o cx% A = 210 u
WT. CONTAINER = WET 202 m=| 92 1% 151 1833 104
Lﬂ CONTAINER * DEY 202 == M 1923 14, 16207 (L X
WT. WATER. = 2 7 c6 1042 2
WT. CONTAINER s 6 2388 ¢33 €53 e
WT. DRY 302 = on 1w THL - 1332 1.
[WATER. CONTENT L IR 140 12 R (1T
N
I)wn DRY DDNIITY z 0 P
L)
s T .~
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BLOWS DENIITY (F.'ﬂ.] CBE % EFWELL " FXliad Il
a2 - 1731 e
a3 111 - ot
4 i 402 a8
Lot Mok fod Comp. = 2340 e
| 50 Mzcdsd Ceezp. = 238 gm'ce
Opusmsas Mounst Costoar = 3> “ Wiy Cosxme of (meldag) CDE. = b (avg) ™
Eopared Pocom Comgpacnes $3.00 “ el = s (avg) %
CRE. » 2 % = b{ & =
=250
2200 L
1 2.128 /
:& 2150 e <
w0 i ----- - .- 1;(/
5 2100 £ e I
O C / !
- 1
- - _,) 1
E e = v [
o 1126.3
o= DOG C 444 3 i i i i . __*‘ L i i i
10.0 15.0 2209 =0 3.0 35.0 =20
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DENSITY ~saeee ey
T OF 300LD = 30 = 13,488 13444
WT OF 32000 = 2466 +.466
T oF o = age ars
'weT smany = o 1192 11
oY DENLITY gace o4 S
(WATER CONTENT 1 '
Jease 2¢e. = Al
WT. OF CAN = WET 0% = 233y 034s
WT. OF CAN =DEY 30 = 3129 1943
VT OF WATER = e 1622
WT. OF CAX = %4 3642
'WT oF DEY 0= = 18333 waee
'WATES. CONTENT “ 74 100
AVERAGE WATER CONTENT “ T4 100
Vel Of Maie PV 113634 SURCEARGCE = 3 P I:lmuc RING N 331314
p=cx or oL (e 106  FITTON ARZA = 19353 - ACTOR gD = ¥ = LMINX-ALIW
DATZ e | vwetie | mawes DaYs e oRAL 1040 | szamovc | canm
o836 [) 100¢ [T : e . VALLZ )
B B e o : N @) fha (e PR B
30036 ™ a6 s 3 6.8 1 =0 Lk
PRI ™ a6 o 3 (¥ s o~ 68
e 3 162 o ‘ esv % Y €
% t106 ] i a1 ten
k’ 03 @ T 1
’i @ o 8 £ T 392
- // [$2 ) s e
ey
g k' 2 ey 19 v 114 1o
> / 3% o il 2%
§ x // 639 ) 23 3o
83% m €924 32
W 4 0.4 ns 939 i
’/ (e e e «n
0 €% »: mn <
000 0.05 010 015 020 0.35 0.30 035 0.40 045 050 %CBR at OF e 173 S
s Tt TWELIDNG = as %
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Type Of Teme  CBR. 3¢ 29 Blow

——— BzyoRr S ATTIR
T OF 300LD = 2o = 156 101t
T o 300LD = 2032 2088
Wt or 3o = 4% a0
T sy P 136 234
loex ooy = o 1148 17
[WATER CONTENT 1 s
Jeace 2. c =10
T OF CAN ~WET 202 = 20667 mvee
oy or cAx ~DeY 30 = 1424 2e¢
[WT. OF WATER = 8.4 TEEH
vt cr cax = 28 a2
wT. oF DEY 0= = 16303 e
WATER. CONTENT 73 »»
AVERAGE WATER CONTENT N 73 s
Vet Ofeale '\ 113400 SURCEARCE = 3 P RING Na 331384
PECH OF TAVTLE (s 104 FITTON ARZA = 19333 -l FACTOR Sg D) = ¥ = LMIVK40m)
DATZ (LT N L mawes DAY —— XAl 104D STARDNC <an
oo Teas 3 200¢ ° s . e vartz (%)
1803442 a2 am o6 : =) @) (%2 (e) | masmaze
1a03e n a2t T 3 .o % % a0
1a3e n a1 o 3 8% % e3¢ PP
P 3 Y e . eov P 106 2z
= [ 8100 a3 e o0 free
k, 22 e s 64
o® — 81 e e 94
2 - )/ e e “n me
-} /" s Y] nam 2 P
3 » /4 81% = Qen s
2 e n e 32
3 - eI® i 2030 <
® o / cex . e oL
2 / o @ »i 3130
s.% e 1070 He
000 005 Q10 015020025030 035040 025 00 %CBR. at or o 2460 ~
FENETRATION $0) TWVELIDNG = ar %
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Type O Texr CBR 3¢ 56 Blow

000005010 C1S 020025030 035040 04500
FENETRATION &n)

DENSITY e rr——
[WT. OF 350LD = 200 = 12264 e
IWT. OF 30D = 2,519 T2
'WT. OF 300 = 2048 3,109
'WET DY = X)) 1402
josx oY o= o 1% 119
[WATER CONTENT 1 ]
CAN e, Az ce
[WT. OF CAXN = WET 202 =) 00323 3260
WY, OF CAN = DEY 308 =) %3 801
WY OF WATER = 1338 1242
WT. OF CAN = 3333 Hae
'WT. CF DY 0= = e a0
[WATES CONTENT “ 83 2
AVERAGE WATER CONTENT . 83 2
Vel Of Mol e = 313400 SURCEARCE = 3 pa. rlamc RING Na. s51384
PECH OF TLAVDLE (o 10 PITTON ANZA = L ELL 4, FACTOR S D) = ¥ = L4 0m
DATZ [LERr P L mawl DATS —— DEAL L1042 SZARNC can
OB 3e4s ° 100 00 : 0. 2. VALLZ (o
LT H e 00 H =) @) (=2 (Xe) AL~
a0 3 8L ol 3 (V2] " 2 L
3413443 3 807 ol 3 0.8% < %% “
e 3 8% ol . (Y] B3 19833 L)
P EXT e M e e
(V) * Lol o T
g i P el N @i ne
-t /14 83 e 33637 e
5 '/ 8300 a3 3647 ¥ e
< @ v 6% ns 330 nn
g / t3% ” F R “e
a - // 3% e a2 @
/ Cex @ e BT
? .0-/ Lan i e 6
0.5 =2 13338 @

NEBR R Y= MW




LOS ANGELES ABRASION

w1

Ng OF ABRASIEVE CHARGES 11
Wi OF CHARGES 4554 = GRADING E
Ng OF REVOLUTION 500
SIEVE SIZE WEIGHT OF SAMPLES (gm) FINAL WEIGHT
PASSING RETAINED w1) OF SAMPLE REMARK
1 2 3 (w2
34" 12" 2,500
12" 38" 2,500
3,395
2,500 2,500
3,395
5,000
W1-W2 ..
PERCENT OF WEAR ——— 321 %
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MIX DESIGN DATA

MATERIAL TOBEUSED FOR Recycled Base Course Stabilzed with cement

54

SECTION AREA OF SAMPLE 81.07 m= NUMBER < SAMEPLE
We OFSO: 2500 g OMC. SS90 % WeOFWATER 148
CURING PERIOD 7 dxy
% Cement 1.0 20 30 40
WeCement s 2s s0 7S 100
Disl Reading 310 262 709 978
wdasAanduminouss e 626 233 1415 1.948
Strength boe 78 11.72 17.46 2404

-
m SN BSmEAR T
-

STRENGTH 4 )
- |

BRRRBEBELY
|

- ———— -

L

'
1:"' s
14 - !
12 E 1
10 o > 4 :
9 - ‘ : :
-3 : : :
< o [}
o L]

o 1 2 3 4
% Cement

RELATIONSHIP ASPECTS BETWEEN COMPRESSIVE STRENGTH AND %CEMENT

s

- s .a \ " I
SammelaYuTanaegh 2.90%, 3.50 % eovimnih wan Susgninanusan

e

S - -
e itmenenduusida ucs. WALitse

31 17.50uas 21.00 kse.



MIX DESIGN DATA

MATERIAL TO BE USED FOR Base Course - Cement 1%

-
:
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SECTION AREA OF SAMPLE 8107 NUMBER 3 SAMEPLE
WeOFsom 2500 5 OMC. 590 % WtLOFWATER 148
CURING PERIOD 7 day
Cement 1.0 %
Locaton of Sampling
Sampie No. 1 2 3
Wt. Of Moid + Sample w»| 6260 | 6262 | 6.267
Wt. Of Moid «=| 4.050 | 4050 | 4.050
Wt. Of Sample =] 2210 2212 | 2217
Wet censity = 2376 | 2378 | 2.384
Dry density o' 2246 | 2245 | 2252
Average Dry Density = 2248
Volume= 0.000930 =’ Weigth = 4.050 s Averasge OM.C. = 587
Can No 161 - 16
Wt. Of Can = Wet sod s| 13655 | 114.50 | 120.67
Wt. Of Can = Dry soil =| 13040 | 109.50 | 115.40
Wt. Of Water =] +6.15 5.00 5.27
Wt. Of Can =] 2440 | 2560 | 25.20
Wt. Dry soil =] 10600 | 8350 | 90.20
Water Content = 520 5.26 584
Compressive Strength
Proving Ring No. 3002886 K. Factor = Y=1.9782x+12.884 kgf.
Dimensions Ultimate Average
Sample| Dste Dste Curing Disl
D H A LOAD | UCS. | ucs.
No. Moided | Broken days cm em. em.  |Reading| g ks kss
1 3ug S6|10ue. 56| 7 10.10 11.50 80.15 310 626 7.81
2 |3wuSe|owmu.56 7 10.10 11.50 80.15 325 656 818 |» 7.81
3 |3wuS6|10wmu.S6 7 10.10 11.50 80.15 295 5% 744
Average Ulimate Compressive Strength = 781 ksc.




MIX DESIGN DATA

MATERIAL TO BEUSEDFOR 2ase Course = Cement 2%

3

56

SECTION AREA OF SAMPLE 8107 oo NUMBER 3 SAMEPLE
WeOFSOD 2500 g OMC. 590 % WtLOFWATER 148
CURING PERIOD 7 day
Cement 20 %
Locstion of Sampling
Sample No. 1 2 3
Wt Of Mold = Sample “e 274 6.267 6272
Wt Of Mold | 4.050 4.050 4.050
Wt Of Sample | 2224 2217 2222
Wet density e 2391 2384 2,389
Dry density b e 2260 2252 2258
Average Dry Density = 2257
Volume = 0.000930 m’ Weigth = 3050 s Average OM.C. = 583
Can No. 52 8-26 -1
Wt Of Can + Wet scil =| 13267 | 120.71 | 128.7!
Wt Of Can + Dry sod =| 12673 | 11541 | 11934
Wt Of Water =] 594 530 544
Wt Of Can -| 2840 2520 25.60
Wt Dry soi =] 10233 | 9021 374
Water Content ~| 580 588 5.80
Compressive Strength
Proving Ring No. 9002888 K. Factor = Y=1.9782x+12.884 kgf.
Dimensions Ultimate Average
Sampie| Date Dste Curing Dial
D H A LOAD | UCS. | UCs.
No. Molded Broken days em. em. cm. Reading kg e, ks,
1 3156 |10 Li.g. 56 7 10.10 11.50 80.15 475 953 11.88
2 3. 56 |10wn. 56 T 10.10 11.50 80.15 450 903 1127 [} 11.72
3 3uu S |10 56 7 10.10 11.50 80.15 480 962 12.01
Aversge Ultmate Compressive Strength = 11.72 ksc.




MIX DESIGN DATA

MATERIAL TOBE USEDFOR Sase Course + Cement 3%

SECTION AREA OF SAMPLE 8107  .o.° NUMBER 3  SAMEPLE
WeOFSOD 2500 g OMC. 5.90 % WLOFWATER 148 2
CURING PERIOD 7T dsy
Cement 30 %
Location of Sampling
Sample No. 1 2 3
Wt Of Mold = Sample | 6273 | 6276 | 6.270
Wt Of Mold =| 4.050 4050 4050
Wt Of Sample s| 2223 2226 2220
Wet density iem'| 2390 | 2.3M 2,387
Dry density '] 2260 | 2264 | 2258
Average Dry Density = 2,261
Volume= 0000930 m Weigth = 4050 s Aversge OM.C. — 5.72
Can No. 13-4 29 X-10
Wt Of Can + Wet soil =] 12675 | 12051 | 118.50
Wt Of Can + Dry soil .| 12126 | 11540 | 11345
Wt Of Water s| 548 5.11 5.05
Wt Of Can -| 2580 | 2550 | 24.80
Wt Dry sod =| 9546 | 8950 | 8865
Water Content x| 575 5.71 5.70
Compressive Strength
Proving Ring No. 9002888 K. Factor = Y=1.9782%+12.884  kgf.
Dimensions Ultimate Aversge
Sampie| Date Date | Curing Dial
D H A LOAD | UCS. | ucs.
No. Moldes Sroken days em, em. em Reading L] s hac
1 36i.u 56 |10 L. 56' 7 1017 11.57 81.27 654 1,366 16.81
2 |awmuse|tomuss] 7 [1047| 113 |27 | &5 | 1348 | 1659 [ 1747
3 |3wuS6|10wme.56 7 10.13 11.58 80.63 768 1,532 | 19.00
Average Ultimate Compressive Strength = 1747 ksc.




MIX DESIGN DATA

MATERIAL TO BE USED FOR Sase Course = Cement 4%

3

58

SECTION AREA OF SAMPLE 5107 o NUMBER 3 SAMEPLE
WeOFSOD 2500 . OoMC. 520 %% Wt OF WATER 148 2
CURING PERIOD 7 dsy
Cement <0 %
Location of Sampling
Sampie No. 1 2 3
Wi Of Mold = Sample w| 6285 6.281 279
Wt Of Mold ws| 4050 40350 4.050
Wt Of Sample | 2235 2231 2229
Wet density kaim| 2,403 23%9 2397
Dry density wim’| 2274 2272 2270
Average Dry Density = 2272
Volume= 0.000330 m Weigth = 4050 s Average OM.C. = 5.62
Can No. 27 €6 32
Wt Of Can = Wet sail g| 136.11 12256 121.47
Wt Of Can + Dry soil g| 130.18 117.32 116.35
Wi Of Water g| 593 522 512
Wt Of Can g| 26.00 2320 2440
Wt Ory sod g| 104.18 93.14 91.95
Water Content %| 569 5.60 557
Compressive Stength
Proving Ring No. 2002886 K. Factor = Y=1.9782X+12.884  kgf.
Dimensions Ukimate Aversge
Sample Daste Dste Cuning Dial
D H A LO&D UCS. | ucs.
No. Moided Sroken cays em em. em Reacing ] kzc. ksc.
1 3NA.56 |10n.R. 56 7 10.186 1156 81.11 o982 1955 29.1
2 3NA.56 |10N.A. 56 7 10.14 1158 80.79 975 1942 2403 |y 2404
3 3NA.56 |10N.R S6 7 10.17 1155 81.27 978 1.948 23.97
Average Ulimate Compressive Strength = 24.04 ksc.
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MaterialS+Cement+Chemroad
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UNCONFINED COMPRESSIVE DATA
MATERIAL TOEE USED FOR Reocycicd Basc Courne Stablacd with comem ype | and Chemeosd

SECTION AREA OF SAMPLE 5°.07 i NUMEER s SAMEPLE
We OF SO 2500 4 oMC. 30 % WeOFWATER 143
CURING PERIOD 7 o
% Chamroad 20 40 &0 80
% Cement 3s 3s 3s 3s
Cis Roadne 933 &7s Tes 1624
edame k.| 383 1,850 1624 1547
Streng®h kec.| K75 23.06 2038 1930
26
25 - \
” ! . ‘ 4
2 ; —
| - 4
in - N
5 : N
E 21 — =
m - — —l'—ﬂ
L - — — = h V.
19 ——rie s e \d
18
17
16
0.0 20 4.0 60 8.0 10.0
% Craencread

RELATIONSHIP ASPECTS BETWEEN COMPRESSIVE STRENGTH AND POLYMER CHEMROAD RATIO
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UNCONFINED COMPRESSIVE DATA
MATERIAL TOBE USED FOR Base Course = Cement 3.5%~Chemroad 2%

SECTION AREA OF SAMPLE 8107 _.° NUMBER 3  SAMEPLE

weOFson 250 OMC. 530 % WLOFWATER 148
CURING PERIOD 7 day
Cement 3.5%+Chemroad 2 %
SAMEPLE
Locstion of Sampling
Sample No. 1 2 3
Wt Of Mold = Sample | 6279 | 6285 | 6.281
Wt Of Mold -| 4050 | 4050 | 4.0%0
Wt Of Sample =| 2229 | 2235 | 2231
Wet censity ° 2397 | 2403 | 23
Dry density . 2266 | 2270 | 2269
Average Dry Density = 2268 igm’
Volume= 0.000930 m Weigth = 4.050 & Average OM.C. = 58 %
Can No. 52 8-26 Q-1
Wi Of Can + Wet sol =| 13264 | 120.75 | 124.75
Wt Of Can + Dry soil =| 126.73 | 11545 | 119.36
Wt Of Water | 591 5.30 5.39
Wt Of Can -| 2440 | 2520 | 2560
Wt Dry sod =| 10233 | 9025 | 93.76
Water Content “| 578 5.87 5.75
Compressive Strength
Proving Ring No. 9002886 K. Factor = . y=2.1131x+0.5408 kgf.
Sample Date Date Curing HRvORS Disl — FROAGY
D H A LOAD | uCs. | ucs.
No. Mcided | Broken days em. em. sqcm. | Reading kg kse. ksc.
1 THA.S57 [14WR.57T| 7 10.10 | 115 | 80.15 830 1,881 | 2347
2 | THA.57 |[14wR.57| 7 10.10 | 1151 | 8015 | 1075 | 2272 | 28.35 [p 24.75
3 THR. ST [14WR. 57| 7 10.10 | 1150 | 80.15 850 1,797 | 2242
Average Ultmate Compressive Strength = 2475 kse.




UNCONFINED COMPRESSIVE DATA
MATERIAL TO BE USEDFOR Base Course = Cement 3.5%~Chemroad 4%
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SECTION AREA OF SAMPLE 8107 NUMBER 3 SAMEPLE
wroOFson 2500 g OMC. 590 % WLOFWATER 148 g
CURING PERIOD 7 day
Cement 3.5%+Chemroad 4 %
SAMEPLE
Locstion of Sampling
Sample No. 1 2 3
Wi Of Mold = Sample =] 6.280 8274 6.281
Wt Of Mold -] 4030 4030 4.050
Wt Of Sample =] 2230 222 2231
Wet density " 2,338 2391 2399
Dry density : 2,288 2262 | 2269
Aversge Dry Density = 2,266 igim
Volume =  0.000930 m’ Weigth = 4.050 = Average OM.C. = 573 %
Can No. 13-A c9 X-10
Wt Of Can + Wet sodl =] 12675 | 120.51 | 118.52
Wt Of Can + Dry soil =] 12127 | 11540 | 11343
Wt Of Water =] 548 5.11 5.09
Wt Of Can =] 25.80 2590 | 2480
Wt Dry soil =| 9547 89.50 | 8863
Water Content 574 5.7 74
Compressive Strength
Proving Ring No. 9002886 K. Factor = Y=2.1131X+0.5408 kgf
Sempie| Date Date Curing e i Dial —— —
D H B LOAD | UCs. | ucs.
No. Moided | Broken days em. cm em. Reading kg ks ksc
1 THA.ST [14WR.57| 7 10.10 | 1150 | 80.15 850 1,797 | 2242
2 | 7THAS5T|14%RS57| T 10.11 11.50 | 80.31 950 2,008 | 25.00 |»23.06
3 | 7TRAST|14WAS5T| 7 10.10 | 11.54 80.15 825 1.744 | 2178
Aversge Ultmaste Compressive Strength = 23.06 ksc.




64

UNCONFINED COMPRESSIVE DATA

MATERIAL TO BE USED FOR 2Sase Course + Cement 3.5%+Chemroac 6%

SECTION AREA OF SAMPLE 2107 _.° NUMBER 3 SAMEPLE

WwWeOFson 2500 OMC. 590 %% WLOFWATER 148 g

CURING PERIOD 7 &y

Cement 3.5%+Chemroad 6 %
SAMEPLE
Location of Sampling
Sampie No. 1 2 3

Wt Of Mold + Sample =| 6282 | 6274 6.280

Wt Of Mold -| 4030 | 4050 | 4030

Wt Of Sample s| 2232 | 2224 230

Wet density o 2400 | 2391 2.3%8

Dry censity > 2270 | 2281 2,266

Average Dry Density = 2266 igim
Volume= 0.000930 »’ Weigth = 4.050 & Aversge OM.C = 577 %
Can No 27 ce 832

Wt Of Can = Wet soil .| 13812 | 12257 | 121.58

Wt Of Can = Dry soil =| 13015 ]| 11722 | 116.25

Wt Of Water =} 597 5.35 5.34

Wt Of Can =| 26.00 | 2420 2440

Wt Dry soil =| 10415 | 93.02 9185

Water Content 5.73 5.75 5.81

Compressive Strength
Proving Ring No. 2886 K _Factor =  y=2.1131x+0.5408  kgf.
Dimensions Ulimate Average
Sampie|] Date Date Curing Disl
D H A LOAD | UCs. | ucs.
No. Molged Sroken days em em em Reading kg kse hzc.
1 THR ST |14 WA 57 7 10.10 11.50 80.15 745 1.575 19.65
2 THR ST |14WAR. 57 7 1010 | 1150 | 80.15 810 1,712 | 21.36 | 20.25
3 THR 57 | 14WA. 57 7 10.11 11.50 £0.31 70 1,585 18.74
Average Ultimate Compressive Strength =  20.25 ksc




UNCONFINED COMPRESSIVE DATA

MATERIAL TO BE USED FOR

Base Course + Cement 3.5%+Chemroad 8%
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SECTION AREA OF SAMPLE 8107 p NUMBER 3 SAMEPLE
weOFson 2500 OMC. 550 % WLOFWATER 148
CURING PERIOD T &y
Cement 3.5%=Chemroad 8 %
SAMEPLE
Location of Sampling
Sample No 1 2 3
Wt. Of Mold + Sample -| 6289 | 62%0 6.297
Wt. Of Mold -| 4050 | 4050 40%0
Wt. Of Sample »| 2239 | 2240 2247
Wet density ; 2,408 2,409 2418
Dry density s 2278 | 227 2,286
Average Dry Density = 2,281
Volume= 0.000930 m Weigth = 4050 &= Average O.M.C. = 5.70
Can No. 27 86 c2
Wt. Of Can = Wet soil «| 13613 | 12257 | 12148
Wt. Of Can <+ Dry sail =| 13019 | 11726 | 116.25
Wt Of Water s| 594 5.31 523
Wt Of Can =| 26.00 | 24.20 2440
Wt. Dry soil =| 10419 | 93.06 9185
Water Content $.70 5.71 5.69
Compressive Strength
Proving Ring No. 2002886 K. Factor = ' yz21131x=0.5408  kgf.
Sample| Date Date Curing — Disl Wit Aerege
D H A LOAD | UCs. | ucs.
No. Molced | Broken | days em. cm. em Reading kg kse, ksc
1 THA.57 | 14%A. 57 7 10.10 11.50 80.15 615 1,300 1622
2 | TWAST|14%A.5T| 7 10.10 | 1150 | 80.15 790 1670 | 20.83 |} 19.30
3 | TWA.5T|14%A.57] 7 1010 | 11.50 | 80.15 790 1,670 | 20.83
Average Ulimate Compressive Strength = 19.30 kse.
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FLEXURAL STRENGTH DATA
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MATERIALS+CEMENT
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FLEXURAL STENGTH DATA
MATERIAL TO BE USED FOR Recycied Base Course Stabilized with cement type |

68

SECTION AREA OF SAMPLE 100.00 :m.l NUMBER 3 SAMEFLE
We OFSO 8000 g oMC. S90 % WLOFWATER <72 g
DIMENSIONS 10x10x35 em. CURING PERIOD 7 day
% Cement 20 as 40 6.0
% Chemroad - - - -
LOAD Kg 30.00 38 53 152
Deflaction e 0.24 0.29 0.32 0.47
Flexural Stress KSC 0.90 1.14 1.74 456
i .
Y
| B
| I_. Bl
|
A= 0272+ 1.258x + 21304
i ®tesr
§ !__17_ | P | -'_7-'__ 1 | s
g SEESEEEEEEREESS /
i
E . ‘
1] -1_4-.- - - _k-"_-ll,r_i_ V/ .
TR 0 1 0
H
[=s2]
L ——
0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0
% CEMENT

RELATIONSHIP ASPECTS BETWEEN FLEXURAL STRESS AND % CEMENT
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FLEXURAL STENGTH DATA
MATERIAL TO BE USED FOR Recycled Base Course Stabilized with cement ype |
SECTION AREA OF SAMPLE  100.00 o NUMBER 3 SAMEPLE
WeOFSO 8000 ¢ oMC. 590 % WtLOFWATER <72 g
DDMENSIONS 10x10x%5 em. CURING PERIOD 7 day

% Cement 20 35 40 6.0

% Chemroad - - - -
20.00 38 S8 152
024 0.29 0.32 047

LOAD
Deflaction
Flexural Stress

qHE

090 1.14 1.74 456

0.60 —r—T =1 T Y
0.55 = = o o ——— 3 —1
7';'71'71 | v - Iﬂ - — | w— 7,1'7','..7‘ o  — e
o o e P e s ¢ s e s 3 —
0.50 Tt e it e ? : —t
 B=0058x+0.102 | = T
—f—— A0 S p —3— N S——
0.45 -  m—— - - 3 —

0.40 +——— ;_f;‘i:.
035 {o0sk—=r==

0.30
0.25
0.20
0.15
0.10

DEHACTION(mm)

RELATIONSHIP ASPECTS BETWEEN DEFLACTION AND % CEMENT



FLEXURAL STENGTH DATA

MATERIAL TOBE USEDFOR 53¢ Cowse = Comeme 2%

SECTION AREA OF SAMPLE 10000 cm NUVBER 3 SAMEFPLE
WeOFSOR 4000 s oMIC. 5§90 % We OF WATER a2 r
DDIENSIONS  10z30xY cm. CURING PERIOD 7 day
Cement 3 5%~Chemmad 0%
SAMEFPLE
Lozaterm of Samplme
Samgic Ne. 1 - 3
Vir. O¥Mold = Samgic 6255 29 6.287
Ve OF Meld ) 4050 <050 <4050
Vv OF Samgic =235 o241 =237
Victdcraty <= 2403 =410 o™
O=, scrant, a2 o276 3

Velume = 0.000930 .’

“xrasc Ory Domee, =

70

274 o'

Viemth = 4030 Averase QM C = a2
Can Nao - o= & B1s
Vi OF Can = Wetaod 2] 13%S57 | 11441 | 12063
Ve OF Can = Dry 0ad 12040 | 10950 | 11580
e OF Waer 817 i $.3
Ve OF Can e 360 320
Vir. Dry 0ol 108.00 2390 020
Wakr Cortem M s& 558 £

FLEXTRAL STENCTE

LL v a »

0.1

0.15
DEFLACTION

0.25

03

RELATIONSH® ATPECTS BETWEEN LOADING AND DEFLACTION RATIO



FLEXURAL STENCTH DATA

MATERIAL TOSZ Uiz rom S3ecCoume = Comeme 350

71

TECTION ARTA OF zAdZFzz 10000 7 NUNEES 3 SAMESLE
wrorcn B000 g onac. s$s8C e ML OF WATZR 82 =
DOINTIONT  sPeidxiCom. CTRING FIZRIOD 7 as~
Comen 3 5% ~Cremesad 0%
SAMERLE
occe~ & Sa—eims
Samgic No 1 - 3
We Oficld = Samsic - 8268 EI5 €280
We OF Wola | 4050 <050 <50
W OF Sarpic - =218 2243 2230
Ve deren el 2 2413 | 2398
On sc-ent, ° = 257 -85
&xm3ec Ony Dcran, = 66 gm

Veluo~ec= 0000930 ' Weasn 2 4080 scramz ONMC = SE %

Cam Ne cn == g8
e OF Coan = Wetesd 21 136S5 11450 | 1206
e OF Can= Dy ecd sl 13080 10950 15
e OF Waser | &1 S00 =
W OF Com o] =<0 580 320
We Dy ocd ol 10600 239% 020
‘Wamer Cormcen . $80 £356 3 ie

© B T
.Lf_ : | -
35 4 ..rj:,..ﬂ. - - -
e 444
SEESCC EE=
ol S 255 ! SR
= P HH
gzo B : HH
10 SSS
5 : i HH
& -

o 0.05 o1 ais 02 02s 03 03s

otrACTION

RELATIONIHP AZPECTI BETWEEN LOADING AND DEFLACTION RATIO



FLEXURAL STENCTH DATA

MATZRIAL TORZ Uszprom D3ec Cowse = Comem &%

72

SZCTION ARZA OF sZFZE 10000 ° NNEBER 3 2 CANVERE
morez 8000 o3C. $30 s wrorwarZR T2 3
DOIENTIONS  10zifzVcm CURDNG FZRIOD 7T ew
Coment 15%Cremmad 2%
SAMERLE
Lec3ten of Sompine
Sameic N 1 2 3|
Vit OfNgid = Samele w| 828 6285 | 62858
i OF Meld <00 <050 <050
" OF Samgle .a o238 | 23%
Yzt dzman, s 2401 | 2403 | 2408
Ory deraiy % a7 227 | 22 |
awerage Doy Doey = 2T g’
Volume= 0000930 ' Westn = 4080 Aemase QM C = $79 %
Com Yo ce 8-0 a1
i OF Can = Wetesl 1R62 | 12070 | 13478
Vi OF Can = Oy ool 12670 | 11543 | 1193%
Y OF Viater of S b4 $»
W OF Can o =KD S20 | 3560
e O ool W20 | W23 ] 1%
Viazs Comtzm o §79 S5 $TS
FLEXTRAL STENCTHE
n -
L 3o totoead 4,043
T iuhiniiuas
@
5 ” '
2 ]
» £ :
0
0 oS 0.1 0.15 02 025 03 3s
OLFALTION

RELATIONCHIP ACPECTS BETWEEN LOADING AND DEFLACTICN RATIO
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FLEXURAL STENGTH DATA

MATERIAL TOBEUSED FOR S3ec Cowrms = Comome 6%

SECTION AREA OF SAMPLE 0000 o' NUMVSER 3 SAMEPLE
WeOFSOD S000 g oaaC. £%0 % We OF WATER a2 &
DDIENSIONS 10z10xY cm. CURING FERIOD 7 doy
Cemerme 3 5% ~Chervoad 4 %
SAMERPLE
Locaten of Sarmgirs
Samgic Ne 1 a 3
Vit COF Moid = Sa~gic " 8287 8255 6288
Viv. OF Moid " L4050 4050 <4050
Vit OF Sammglc = 2237 2245 a
Vicr dcray -7 244 -
C-, dzrer, 3 2278 S284 237
Averass Dry Ocrany = 228
Velumes = 0000930 " Viciath = &050 g Averame OMC = 72
Can Ne. 13-2 cs X=42
Vir OF Carm = Weteod 126.78 12080 | 11851
Vi OF Carm = Dry sl H 12237 11540 11343
Vi OF Waesr 3 £42 540 508
Vs OF Canm 380 2550 2450
Ve Dry eod 9547 8950 8383
Viatcr Comtom
160 :
120 -
120 o -
100 +—
” . +
&0 - .
Q . - . 4
% 3 - :
0.2 025 03 035 0.4
DERLACTION

RELATIONSH® ASPECTS BETWEEN LOADING AND DEFLACTION RATIO



MATERIALS+CEMENT+CHEMROAD
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FLEXURAL STENCTH DATA
MATERIAL TO BE USED FOR Recycied Base Course Stabiized with cement type | and Chemrcad

SECTION AREA OF SAMPLE 10000 cn.: NUMBER 3 SAMEPLE
We OFSO 8000 g OMC. 590 % WLOFWATER <72 ¢
DIMENSIONS 10x10x35 em. CURING PERIOD 7 day

% Chemroad 20 40 6.0 8.0

% Cement 35 35 35 35
LOAD Kg 4253 <667 &7.37 43.52

Deflaction mm 043 0.50 056 04

Flexural Strezs KSC. 128 140 142 1.3

1.60

1.50

1.“

1.30

1.20

1.10

FLEXURAL STRENGTH(ksc.)

A=-D0112°+ 04172+ 1.109

059 i
Hsoo
0.80
0.0 2.0 4.0 6.0 8.0 10.0

%CHEMROAD

RELATIONSHIP ASPECTS BETWEEN FLEXURAL STRESS AND % POLYMER CHEMROAD RATIO
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FLEXURAL STENCTH DATA
MATERIAL TO BE USED FOR Recycled Base Course Stabilzed with cement type | and Chemvroad

SECTION AREA OF SAMPLE 10000  oo° NUMBER 3 SAMEPLE
WeOFSO 2000 g OMC. S90 % WLOFWATER <72 g
DDMENSIONS 10x10x35 em. CURING PERIOD 7 dav
% Chemroad 20 40 6.0 8.0
% Cement 3s 35 35 35
LOAD Kg 4253 2667 7.37 4352
Defiaction mm 043 0.50 056 041
Flexual Strezz KSC. 1.28 1.40 142 1.31
o.w ' . . . ’ . 'y
0.537 = 11 !
0.50 ) 7 B I S -
i # __C{_. =1 L t - — :
g Y T i 3
§ 0.30 AN WA 1 3
TmN= v = N $
8 0.20 R S S ] -
bt _+_,§__1_ A
3='9,-°l°!‘___;$, O1x + 0. oW -
R =0.929 A, 1
0.10 : -
£ 127 P TV ! e
0.00 { s4ooy| {
0.0 2.0 40 6.0 8.0 10.0
*%CHEMROAD

RELATIONSHIP ASPECTS BETWEEN DEFLACTION AND % POLYMER CHEMROAD RATIO
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FLEXURAL STENGTH DATA
MATERIAL TOBE USED FOR 239 Courss = Comere 3 5% ~Chamread 2%

SECTION AREA OF SAMPLE 0000 . ° NUMBER 3 SAMEPLE
WeOFS0TZ 8000 . oncC. £330 %% We OF WATER T e
DIMENSIONS  10=10=%" cmn CURING PERIOD T dsy
Cement 3 8% =Chemeaas 2 %
SAMEFPLE
Lecaten of Samping
Samele Ne. 1 2 3
Vi OF Moid = Sampis | &28s €2Ts €288
W OF Mol w=| <oso 4050 2080
W OF Sample w| 2238 2228 2238
Vict demen, '] 2408 3% 24
Oy deneny - 2272 2263 227
Averags Dry Dorainy = 2370 syt

Velume = 0000930 m' Weigth = 4080 Aversmse OMC. = $83 %

Can Ne. ci2 8-3% a-
W OF Can = Vict s »| *32es 12072 | 12478
Vi OF Can = Dry said s| 12650 11543 | 11938
Vir OF Watsr s 5.95 .31 s4a2
e OF Can s| =220 2520 2560
We Dry sed =| 10230 SO23 S317E
Vizter Cortema - 5.82 $58 578

vy
TR

R R

D R

LOADNG

4
R

+
+

I
+

e
444444+




FLEXURAL STENGTH DATA

MATERIAL TO BE USED FOR =38 Coumme = Camert 3 5% ~Chammad 4%

SECTION ARIA OF SAMPLE
We OFSOR 8000 = oy C.

DIDMENSIONS  10=10=%"cm

100.00 oo’

5.90

CUTRINC PERIOD

s We OF WATER

&2 =

7 day

78

Cemem 3 % ~Chemrmaa 4 %

Lacaton of Sampiinag

SAMEPLE

Sample Ne.

3

Wa Of Meid = Sampic
W OF Mela

Wi OF Sameic

Wet denery

Ory Scnemny

-

€239

-

<4 Cs2

s 2232 | 232 | 2239
sl 2 2810 | 2
= 2280 | 2277

Volume = Q0000830 = Vicmen =

Can Ne

13-

x-10

W OF Can = Wet ool
Wi OF Can = Dey sod
We OF Waser

We OF Can

Wi Oey eol

‘Warwer Cortere

12675

e

. e 2>
T -

11343

B

25.80

5. 47

574
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FLEXURAL STENGTH DATA

- 5% =Cherveoad §°
MATERIAL TO BE USED FOR 23 Coursc = Cemert3 5% s

SECTION AREA OF SAMPLE 0000 . ° MNUMBER 3 SAMEFPLE
WeOFSOQ 8S.000 = oncC. §.50 S We OF WATER <72 i3
DIMENSIONS 10:10=% can CTRING PERIOD 7 day
Cement 3.5% =Chermroas 6%,
SAMEPLE
Locatem ef Samegire
Sampic Neo. 1 2 3
We OF Meold = Sampic - §233 §250 &2s7
We OFf Moid . <080 <050 <4050
We OF Sample = 2238 2.3<0C 2247
Wet denety vy - -3 2408 2416
Dey densi, - 2277 .28 2.288
Averagse Dy Dereany = 2282 s

Velume = 0000830 = Weigth = <080 . Avzramz OMC. = $62 %

Can Ne. 82 c16 283
We OF Can = Wiet scil - 13513 122857 121.48
We OF Cam = Dry said s 130.17 11TTS 11638
We OF Waner - §96 s23 513
We OF Can s 26.00 2 - L0
We Oy ool 3| 10497 834 9198
Water Cormtern - $72 se&2 s.58

0000 4
3 i o i e t
TR N N 3
= 1 i 1

30.000

| : s
R4 94 AT i

L0 000 e

.
—4—4—4—4

.
—tr e




FLEXURAIL STENGTH DATA

MATERIAL TO BEUSED FOR EBass Course = Comaomt 3.5% ~Chormesaa 8%

SECTION AREA OF SAMPLE

We OF SO0

8.2CC

-4

DIDMENSIONS 10=10=%"cm

10000 °

€ 90

MNUMBER 3
s We OF WATER

CTRINC PERIOD

SAMEPLE
472

7

3
day

80

Cemere 3.5°%~Chermesad 8 %%

oz 3o~ of Sa—elm~s

SAMEPFLE

Samele Neo.

We OF Mold = Samele

We. OF Moid

Wi OF Sameic

1 = 3
~s €233 €290 6.297
- 4050 4080 4050

2339

Wet senaity P 2.208 2 2416
Oy deren, - - 2277 a.=81 -
Averase Dry Dereity =
Volume = 0000930 " Weimss = 4050 e Averames OMC. = 63
Cam Ne. c? 88 -

Wi OF Can = Wetead - 136.13 12287 =

We. ©F Can = Dry scd - 130.147 T3 “*6. 33

W OF Wiaser - 555 $23 $.13

We. OF Canm ° 3800 24.20 2440

Wi Dry sed - 102847 3.4 §1.95

Wawer Cament - 7= 62 558

LOADNG

30 000

<2000

23000

20000
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10000

3000
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