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MONGKOL DUCHANEE: COMPRESSIVE STRENGTH OF REPAIRED
ROAD BY RECYCLING TECHNIQUE OF PAVEMENT. THESIS
ADVISOR : ASST. PROF. AVIRUT CHINKULKIINIWAT, Ph.D.

The study is aimed to investigate compressive strength of cement stabilized
recycled pavement aggregate compacted at wet side of the optimum water content
using pavement recycling technique. Results from field and laboratory specimens
were analyzed in statistically manner. It is found that the major factor controlling
difference between laboratory and field strengths is curing process.

Subsequently, a factor of 2.0 is recommended for adjusting laboratory design
strength from the desired field strength. To enhance accuracy of mix design strength,
a modified phenomenological model is introduced. This model is helpful because it

saves cost and time. The model is proved being powerful in accuracy of predicting

compressive strength with r?of 0.90.
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Portland Cement Association (1959) "lé’fmuuﬂﬂ3magfaqmiﬂsmm@mumamuﬂqmNc] AU

5211 ASSHTO 1Alua3199 2.1 taga1ingn 2.2

a S [ o
m319 2.1 Usmnaduuanlgdsngie awmsswununy ASSHTO (Foyaan Portland

Cement Association, 1959)

ASSHTO | Usual range in cement | Estimated cement content | Cement content for wet-
Soil Requirement And that used in the dry and freeze-thaw test
group (% by vol.) (% by wt.) moisture-density test (% by wt.)
(% by wt.)

A-l-a 5-7 3-5 5 3-5-7

A-1-b 7-9 5-8 6 4-6-8

A-2 7-10 5-9 7 5-7-9

A-3 8-12 7-11 9 7-9-11

A-4 8-12 7-12 10 8-10-12

A-5 8-12 8-13 10 8-10-12

A-6 10-14 9-15 12 10-12-14

A-7 10-14 10-16 13 10-13-15
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M319 22 Ysnaduud lastszanalumsnay dmsuiagaiee

(foeag,amﬂ Portland cement Association, 1959)

Type of miscellaneous material Estimated cement contented and Cement contented for
That used in moisture — density test wet-dry and
% by vol. % by wt. Freeze-thaw Test
(% by wt.)
Shell Soil 8 7 5-7-9
Limestone screening 7 5 3-5-7
Red-dog 9 8 6-8-10
Shale or disintegrated Shale 11 10 8-10-12
Callche 8 7 5-7-9
Cinders 8 8 6-8-10
Chert 9 8 6-8-10
Chat 8 7 5-7-9
Marl 11 11 9-11-13
Scoria(Retaining No.4 material) 12 11 9-11-13
Scoria (Passing No.4 material 8 7 5-7-9
only)
Air-Cooled slag 9 7 5-7-9
Water-cooled slag 10 12 10-12-14

1 a [ d’d 1 = d’
Moh et al. (1967) $1891471 augnselutszmalne Adiar PT Uszana 11 89 19 1o
o = SY = Y1 o v o 1 a & Y o
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.. d‘d L Y a I 9
Y04 British Road Research Laboratory Niiszaumsallunmsnaassldluneninuazduiu
< o o [ 1 ] < o
ImutianudAguesmsuasaindiaiosazvesnsuadaanauiisuantosszinariild
0o v w ] [~ [ [
1990 ADADIBE U AUTA
' 1a ~ . . A o aaa o o Y
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o Y .. £ o Y A= v 1A 1
Aqueous phase AA09 M 11 a5 Cementitious cwm?iumamﬂwagﬂuﬂuﬂm"lmwmwamma
< o 9 A A a =~ 4 A A . Y d? a A
uued mMsud lvae Mamulsuadmudaslhiomy Free lime 1¥unvuTagndnisiiy

= o J ) ) . . =~ )
Fuaunniovaz 15 1z 1daus N Montmorillonite Hamnmaamnsotiwnldauld
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DATA ON SOILS AND ON CEMENT-TREATED SOIL MIXTURES

Soil Texture Clay Content Cement Content
(%=0,02 mm.) (% by volume)
Sand 2 8
Sandy Loam 8 10
Loam 19 i0
Silty Loam i7 ii.5
Clay 46 12
Clayey Gravel 2 8
~ | SAND
6
@
=]
=)
=]
= 5 —
]
Z
o
-4
2 a4
=]
L]
=]
=
=
5 sl
=
=z 5
5 2
Z
=]
= 1
-
=
(]
|
100 300 300 400 500 600 700

MAXIMUM COMPRESSIVE STRENGTH (PSI)
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(Ingles and Metcalf,1972)
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M0 2.3 LUINNMSRENTAANANIAN (Additive) NUaquAazatia (Wilmot, 1995)

Crushed Well Silty - Sand* Sandy Heavy
rock graded clay silty clay
gravel gravel clay

Cement A A A B B N

Blend A A A N

Cementations B B A N B A

Hydrate Lime N N B N B A

Hydrate Lime + B A A B A B

Cement A A B B B N
Polymeric
Bitumen

Usually very suitable A Usually satisfactory B

Usually not suitable N

*Depend Upon Grading (Single size sand require higher additive content)
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2.8 M Yaamanldlna (Recycling)

Gordon (1984) nanaimslFasnauiuioas e Modified materials a2 Bound
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Method (Wirtgen, 1992)
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Unconfined compressive strength (kPa)
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2.10 aumsinnemasvesmsiiaqmanlylvii (Recycling)
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Levene’s test for t-test for equality of means

equality of variances

F Sig. t df

Std. error
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Mean difference
difference
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<K o 1 09.: 1 (Y A [l @ [ I

JhmInageuminNuulslsmearlszynsng 2 7umdunse lu Tasdrodrailu
dEIzAONU (Independent samples test to compare means) 5$ﬁﬂﬁﬂﬁ1ﬁmu () 0.05 ERIRTGR
WU A1 Sig. 190 0.123 ¥1nN91 0.05 31l 1491 anwualsisauesaimidesunssdaves
[y L] d' [V Y a oA s 1 [ [ o w
arednan luauuuazuagaluieal§iianis (q ) dameiuduanuulslsiuvesig

v T
v ' = v A '

Sunsdavesitedaiasonluaui (g, ) 19desasraaenluussiai 1 A1 Sig. @ tailed)
1 @ £ 9 J = Y 1 o o o (% o [ ~
M0 0.000 F91iosni1 0.05 3eargl 1891 Mdassunseavesdteduinay luauuazua
@ Y Aa wva = 1 o o o [ Y] T A a
onluealiiams (g, ) NATNANIIMAI UL AT Ieg NI e Tuauu (g, )
Oy > Gy IEAVTIARY (@) 0.05%3032AUANUFOIU 95%
o a =l = 1 o v w [ o ] A A Y Aa vAa
arnumsnfSoumeummassuusdavesiosaimssyluieal §iians (g, ) Tag
1¥d19619 314U 4 §19619 azIaITULTIdAaveIa10e e NNay luauIuuazuasaly
#olRians (g, ) Teelddedie S 78 Ared1  Tasldananisnadol Mann-Whitney

@ ' 3 a 1w v W Y i o 4
test IaoAoguiludaszaonu seauiodiAn («)0.05 HT052AUAMMFONU 95% 11109910

v ' IS ' a
@]'J@EJN?JﬂTiLH]ﬂLHNLL’U’]J"bJ‘]Jﬂ@



39

M13197 4.3 adansnadeunsunuyy 11nAiuY Mann-Whitney test ¥04 g, 1102 g,

Mann-Whitney test Group N Mean Rank  Sum of Ranks
Measurements Laboratory strength 4 44.50 178.00
Field hand-compacted strength 78 41.35 3225.00
Total 82
Test statistics Values
Mann-Whitney U 144.000
Wilcoxon W 3225.000
4 -.258
Asymp. Sig. (2-tailed) 796
Exact Sig. [2*(1-tailed Sig.)] 811
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Curing Water Cement w/C Laboratory Predicted
time content content strength strength
[days] [%] [%] [-] [kPa] [-]
7 13.5 3 4.5 1200 1233.1
7 13.5 5 2.7 1562 1718.7
7 13.5 7 1.9 2048 2159.8
14 13.5 3 4.5 1265 1461.2
14 13.5 5 2.7 1718 2027.0
14 13.5 7 1.9 2279 2539.1
28 13.5 3 4.5 1479 1572.1
28 13.5 5 2.7 2248 2177.0

28 13.5 7 1.9 2868 2723.6
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A1319N 4.5 (99)

Curing Water Cement w/C Laboratory Predicted

time content content strength strength

[days] [%] [%] [-] [kPa] [-]
7 11.5 3 3.8 1563 1376.4
7 11.5 5 2.3 2107 1907.5
7 11.5 7 1.6 2415 Ref.
14 11.5 3 3.8 1682 1628.4
14 11.5 5 2.3 2281 2246.4
14 11.5 7 1.6 2807 2834.8
28 11.5 3 3.8 1786 1751.0
28 11.5 5 2.3 2551 24113
28 11.5 7 1.6 3039 Ref.
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