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ORASA KOIEYUNG : STRENGTH DEVELOPMENT IN RECYCLED
PAVEMENT STABILIZED WITH CEMENT. ADVISOR: PROF. SUKSUN
HORPIBULSUK, Ph.D., P.E.

This research studies the viability of using damaged pavement materials as a
coarse aggregate in bound pavement. Two recycled materials, unstabilized (crushed
rock and asphalt) and stabilized unstabilized (crushed rock, asphalt and cement)
pavement, from SB.4047 Highway Route Number 3016 - Thalan village, Nongdon
district, Saraburi province are used in this study. The influential factors studied are
cement content, curing time and remolding method. Compressive strengths of both
materials increase as cement content and curing time increase due to the growth of
cementitious products. The recycled stabilized-pavement material exhibits higher
strength than the recycled pavement material for cement contents and curing times
tested. The higher strength of recycled stabilized - pavement material is caused by an
additional hydration from unreacted cement grains surrounded by crushed rock when
remixed with cement and water. Both recycled unstabilized - and stabilized-pavement
materials, prepared by the pavement recycling machine and laboratory hammer,
exhibit essentially the same strength. In other words, remolding of the pavement
materials by both pavement recycling machine and laboratory hammer is
insignificantly affected strength development. The damaged pavements traditionally
destined for landfill can be used for bound pavement as alternative aggregate, which

is useful in terms of engineering, economical and environmental perspectives.
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22

9
(collar) galpatlszanar 50.8 ww. (2.0 1) LAzgIULUY (BASE PLATE)
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M1519% 4.1 puautanugIu

Aamadn + | Aamadiulys

Basic Properties ﬁHﬂQﬂ AN + ﬁuﬂqn
Gravel content 59.77 59.17
Sand content 41.90 40.77
Fine content 5.77 6.3
LL (%) NP NP
PI (%) NP NP
Optimum Moisture Content (%) 5.68 5.75
Maximum Dry Density (gm./cc.) 2312 2.318
Soaked CBR.fiA2 13141 95% 90 89
Abrasion (%) 20.44 21.5
Swell v -
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VUIPASLHN I 2" -
1" 89.37
3/8" 59.77
NO.4 41.90
NO.10 25.43
NO.40 17.00
NO.200 5.77
LL. (%) NP
PI. (%) NP
GRADATION U
Optimum Moisture Content (%) 5.68
Maximum Dry Density (gm./cc.) 2.312
Soak CBR.AIAIMIMY 95% 90
Abrasion (%) 20.44
Swell -
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A13199 1 3 UNCONFIED COMPRESSIVE STRENGTH CEMENT 1 % ’f)”lfgﬁﬁJ 7

CEMENT 1 % mqﬁu 77U Factor of Proving Ring. 0.48 Kg/Div

No Sample Ultimate Load Adjust Area UCS.
Dial (kg.) of Specimen (kg./Sq.cm.)
Reading (Sq.cm.)
1 201.88 880 800.78 9.00
2 NANGLAN 188.81 822.80 80.660 8.00
3 198.36 864.60 80.979 8.49
4 289.31 1262.8 80.397 17.50
5 NanedfuLlaann | 296.35 1293.6 80.237 18.5
6 335.04 1463.00 80.768 26.00

A1519% 1 4 UNCONFIED COMPRESSIVE STRENGTH CEMENT 1 % mq‘u'u 14 7u

CEMENT 1 % EHEJ‘]J'M 14 U Factor of Proving Ring. 0.48 Kg/Div

No Sample Ultimate Load Adjust Area UCS.
Dial (kg.) of Specimen (kg./Sq.cm.)
Reading (Sq.cm.)
7 272.73 1190.20 80.289 16.20
8 NAN9LAN 270.22 1197.20 78.973 16.20
9 269.21 1174.80 80.767 15.80
10 333.03 1454.20 80.450 24.00
11 Nanneliudgann | 338.06 1476.20 79.656 25.35
12 366.70 1601.60 79.130 30.00
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A1319% 7 5 UNCONFIED COMPRESSIVE STRENGTH CEMENT 1 % ’f)”lfgﬁiJ 28 U

CEMENT 1 % mqﬁu 28 U Factor of Proving Ring. 0.48 Kg/Div

No Sample Ultimate Load Adjust Area UCS.
Dial (kg.) of Specimen (kg./Sq.cm.)
Reading (Sq.cm.)
13 283.79 1238.60 78.920 17.80
14 HAN9LAN 290.80 1269.40 80.448 18.00
15 295.85 1291.40 79.130 19.20
16 392.83 1716.00 80.184 29.00
17 Nanedfudsans | 356.15 1555.40 79.025 27.00
18 398.86 1742.40 79.025 35.00

A1519% 1 6 UNCONFIED COMPRESSIVE STRENGTH CEMENT 3 % mq‘u'u 79U

CEMENT 3 % EHEJ‘]J'M 7 U Factor of Proving Ring. 0.48 Kg/Div

No Sample Ultimate Load Adjust Area UCS.
Dial (kg.) of Specimen (kg./Sq.cm.)
Reading (Sq.cm.)
19 320.97 1401.40 79.603 23.50
20 NANGLAN 348.61 1522.40 79.920 27.00
21 288.31 1258.40 79.603 14.50
22 436.05 1905.20 88.139 42.00
23 Nannediudann | 432.03 1887.60 80.820 41.00
24 436.55 1907.40 80.821 41.00
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A137199 7 7 UNCONFIED COMPRESSIVE STRENGTH CEMENT 3 % ’f)”lfgﬁiJ 14

CEMENT 3 % mqﬁu 14 U Factor of Proving Ring. 0.48 Kg/Div

No Sample Ultimate Load Adjust Area UCS.
Dial (kg.) of Specimen (kg./Sq.cm.)
Reading (Sq.cm.)
25 342.58 1496.00 78.410 27.00
26 HAN9LAN 342.08 1493.80 79.604 25.00
27 410.42 1793.00 79.288 38.00
28 439.06 1918.40 80.395 43.00
29 Nanedfudsans | 43253 1889.80 80.980 41.00
30 452.63 1977.80 81.245 45.00

A1519% 1 8 UNCONFIED COMPRESSIVE STRENGTH CEMENT 3 % ’EﬂQ‘]_ill 28 U

CEMENT 3 % EHEJ‘]J'M 28 U Factor of Proving Ring. 0.48 Kg/Div

No Sample Ultimate Load Adjust Area UCS.
Dial (kg.) of Specimen (kg./Sq.cm.)
Reading (Sq.cm.)
31 387.81 1694.00 79.708 30.00
32 NAN9LAN 357.66 1562.00 80.237 28.00
33 423.48 1850.20 80.554 39.00
34 485.80 2123.00 80.661 50.00
35 Nannediudgnns | 480.77 2101.00 80.608 49.00
36 484.29 2116.40 79.603 52.00
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A137199 7 9 UNCONFIED COMPRESSIVE STRENGTH CEMENT 3.5 % ’f)”lfgﬁiJ 7 U

CEMENT 3.5 % mqﬁu 7 U Factor of Proving Ring. 0.48 Kg/Div

No Sample Ultimate Load Adjust Area UCS.
Dial (kg.) of Specimen (kg./Sq.cm.)
Reading (Sq.cm.)
37 417.96 1826.00 80.396 38.00
38 NaNLAN 417.96 1826.00 80.555 38.00
39 455.65 1991.00 80.608 44.00
40 482.28 2107.60 80.396 52.00
41 Nanedfudsans | 47776 2087.80 80.396 51.00
42 475.24 2076.80 80.396 50.00

A1519% A 10 UNCONFIED COMPRESSIVE STRENGTH CEMENT 3.5 % mq‘u'u 14

CEMENT 3.5 % EHEJ‘]J'M 14 U Factor of Proving Ring. 0.48 Kg/Div

No Sample Ultimate Load Adjust Area UCS.
Dial (kg.) of Specimen (kg./Sq.cm.)
Reading (Sq.cm.)
43 429.51 1876.60 80.396 42.00
44 NAN9LAN 440.07 1922.30 80.396 43.00
45 459.16 2006.40 80.396 46.00
46 48831 2134.00 80.396 54.00
47 Nannediudgnns | 483.08 2112.00 80.396 52.00
48 490.82 2145.00 80.396 54.00




A13719% A 11 UNCONFIED COMPRESSIVE STRENGTH CEMENT 3.5 % ’f)”lfgﬁiJ 28 M

CEMENT 3.5 % mqﬁu 28 7 Factor of Proving Ring. 0.48 Kg/Div

77

No Sample Ultimate Load Adjust Area UCS.
Dial (kg.) of Specimen (kg./Sq.cm.)
Reading (Sq.cm.)
49 439.06 1918.40 80.396 41.00
50 HaniAn 515.44 2252.80 80.396 58.00
51 456.15 1993.20 80.396 41.00
52 495.85 2167.00 80.396 56.00
53 Nanedfudsans | 505.90 2211.00 80.396 57.00
54 510.92 2233.00 80.396 58.00
M54 0 12 nanaaesiidasalunsazsaserans iy
GRENT - . y
4 Fila Ny | qu. qu/2 | quinde | qy/q,
1| Aamadn werudmud 1% 7 9.00 4.50
2 | Aamadn maufusud 1% 7 8.00 4.00 8.50 1.00
30| MMy maufuFuud 1% 7 8.49 425
4 | Famady Haufudud 1% 14 1620 | 8.10
5 | Aamadn wauudiug 1% 14 16.20 8.10 16.07 1.89
6 | Mmady mawjuFud 1% 14 15.80 7.90
7 | MMy mavjudud 1% 28 17.80 8.90
8 | Aamudn waufudud 1% 28 18.00 9.00 18.33 216
9 | MMy maujuFud 1% 28 1920 | 9.60
10| Famadn weufuBuugd 3% 7 23.50 | 1175
23.00 1.00
1| Aamadn mawfudiud 3% 7 27.00 | 13.50
12 | Aymady maufudiiud 3% 7 1850 | 925




A1319N N 12 (AB)
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Do

‘ﬁ A mqﬁﬁu qu. qu./2 qu.méﬂ qy/q,
13| Ramadn weufuBuugd 3% 14 27.00 | 1350
14| Famady mawudmug 3% 14 25.00 | 1250 | 3000 | 130
15 | Aamadu maufudiud 3% 14 38.00 | 19.00
16 | Aamadu meruudud 3% 28 30.00 | 15.00
17| Aamadw mawfudiiud 3% 28 2800 | 14.00 | 3233 1.41
18 | Aamadn werufuFnug 3% 28 39.00 | 19.50
19 | #malsulyuay waw 7 17.50 8.75
YuFud 1%
20 | Wamalsulgaay waw 7 18.50 9.25
L. 2067 | 1.00
Yudud 1%
21 | Wamalsulgaay waw 7 26.00 | 13.00
YuFwud 1%
22 | Aawmedlsulguau wery 14 24.00 | 12.00
YuFwud 1%
23 | Aamedsvalguan wer 14 2535 | 12.68
26.45 1.28
YuFwud 1%
24 | iomalSuilgean waw 14 30.00 | 15.00
Yudud 1%
25 | Aamedsualguan wer 28 29.00 | 14.50
YuFud 1%
26 | Aamedsualguan wery 28 27.00 | 13.50
. 3033 | 147
Yuduua 1%
27 | AawmedSualguan wery 28 3500 | 17.50

4
YuFuua 1%
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A1319N N 12 (AB)

GREY ; 4
. %iin PN | qu qu/2 | quinde | qyq,
il
28 | WamadSuilguay wer 7 42.00 | 21.00
YuFwua 3%
29 | AaymadSuilguay wery 7 41.00 | 20.50
- . 41.33 1.00
Yudud 3%
30 | Wamedsualguan wer 7 41.00 | 20.50
YuFud 3%
31 | Aamedsvalguan wer 14 43.00 | 21.50
YuFud 3%
32 | Aamedsvalguan wer 14 41.00 | 20.50
- . 43.00 1.04
Yudud 3%
33 | WomalSudlgean waw 14 4500 | 22.50
YuFwud 3%
34 | HomalSulgaan waw 28 50.00 | 25.00
YuFwud 3%
35 | Wamadsvalguan wer 28 49.00 | 24.50
L. 50.33 1.22
YUHNUA 3%
36 | Aamelsualyuan wer 28 5200 | 26.00
YuBud 3%
37 | wamaan (uauy) waw 7 38.00 | 19.00
YUFIWUA 3.5 %
38 | Wamadn (luauy) wery 7 38.00 | 19.00
- s 40.00 1.00
YUAHUUA 3.5 %
39 | wamadan (uauy) wer 7 44.00 | 22.00
YUFIWUA 3.5 %




A1319N A 12 (AD)

&0

GREY ; 4
. %iin PNy | qu. qu/2 | quipdy | q./q,
il
40 | Aymady (luauw) way 14 42.00 | 21.00
YuFnua 3.5 %
41 | Aymady (uauw) way 14 43.00 | 21.50
L. 43.67 1.09
Yudud 3.5 %
42 | wamuawn (uauny) waw 14 46.00 | 23.00
YuFud 3.5 %
43 | wamuawn (uauy) way 28 41.00 | 20.50
YuFud 3.5 %
44 | wamuaw (uauny) waw 28 58.00 | 29.00
L. 46.67 1.17
Yudud 3.5 %
45 | Aymady (luauw) way 28 41.00 | 20.50
YuFnua 3.5 %
46 | Hamalsvlguan Auauu) wer 7 5200 | 26.00
YuFnud 3.5 %
47 | #malsulguan Auauw) wer 7 51.00 | 25.50
L, 51.00 1.00
YUHINUA 3.5 %
48 | Hamalsulguay Auau) wer 7 50.00 | 25.00
YuSBud 3.5 %
49 | wmalsulyuan Auau) wery 14 54.00 | 27.00
YUFIWUA 3.5 %
50 | @madsutlgaudy Quau) way 14 5200 | 26.00
. 53.33 1.05
YUAHUUA 3.5 %
51 | dmadsutlgaudy Quauw) way 14 54.00 | 27.00

YUFIWUA 3.5 %




A1319N N 12 (AB)

&1

GRENT . .
. ¥iA P1gNUY | qu. qu/2 | quimds | q./q,
il
52 | #madsudgean Auauy) waw 28 56.00 | 28.00
YuFud 3.5 %
53 | #amdsudguan Auauw) waw 28 57.00 | 28.50
L. 57.00 1.12
Yudud 3.5 %
54 | Aymalsvlguday uauin) waw 28 58.00 | 29.00

YuBud 3.5 %
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