APPENDIX A.

The settlement of Polymer Modified Asphalt (PMA)
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Figure A.1 (a)Relationship between footing pressure and footing settlement in new
polymer modified asphalt pavement
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Figure A.1 (b)Relationship between footing settlement and elapsed time in new
polymer modified asphalt pavement
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Figure A.2 (a)Relationship between footing pressure and footing settlement in new
polymer modified asphalt pavement reinforced with geogrid

—_
IS
E 6} i
7]
—
c
£
o 4r 7
=]
©
»
2
S 2l i
=
15}
o RTSTSITXSITLXST z‘
Lo KNew Pavementy
X <
ol Geogrid |

0 20000 40000 60000 80000 100000
Elapsed time, t (s)

Figure A.2 (b)Relationship between footing settlement and elapsed time in new
polymer modified asphalt pavement reinforced with geogrid
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Figure A.5 (c)Relationship between permanent settlement of footing and number of

cycle in overlayed polymer modified asphalt pavement
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Figure A.5 (d)Relationship between surface settlement and distance from center of
footing in overlayed polymer modified asphalt pavement
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Figure A.6 (d)Relationship between surface settlement and distance from center of
footing in overlayed polymer modified asphalt pavement reinforced with

geogrid
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Figure A.8 (c)Relationship between permanent settlement of footing and number of
cycle in overlayed polymer modified asphalt pavement reinforced with
geogrid together with geocomposite
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Figure A.8 (d)Relationship between surface surface and distance from center of footing
in overlayed polymer modified asphalt pavement reinforced with geogrid

together with geocomposite



APPENDIX B.

The distribution of maximum shear strain
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Figure B.1 (a) Maximum shear strain distribution at 5 cycles of cyclic loading in new
polymer modified asphalt pavement (NPNO)

Figure B.1 (b)Maximum shear strain distribution at 10 cycles of cyclic loading in new
polymer modified asphalt pavement (NPNO)
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Figure B.1 (c)Maximum shear strain distribution at 190 cycles of cyclic loading in new
polymer modified asphalt pavement (NPNO)
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Figure B.1 (d)Maximum shear strain distribution at 195 cycles of cyclic loading in new
polymer modified asphalt pavement (NPNO)
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Figure B.1 (e)Maximum shear strain distribution at 200 cycles of cyclic loading in new
polymer modified asphalt pavement (NPNO)
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Figure B.2 (a) Maximum shear strain distribution at 5 cycles of cyclic loading in new
polymer modified asphalt pavement reinforced with geogrid (NPGG)
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Figure B.2 (b)Maximum shear strain distribution at 10 cycles of cyclic loading in new
polymer modified asphalt pavement reinforced with geogrid (NPGG)
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Figure B.2 (c)Maximum shear strain distribution at 190 cycles of cyclic loading in new
polymer modified asphalt pavement reinforced with geogrid (NPGG)
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Figure B.2 (d)Maximum shear strain distribution at 195 cycles of cyclic loading in new
polymer modified asphalt pavement reinforced with geogrid (NPGG)
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Figure B.2 (e)Maximum shear strain distribution at 200 cycles of cyclic loading in new
polymer modified asphalt pavement reinforced with geogrid (NPGG)
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Figure B.3 (b)Maximum shear strain distribution at 10 cycles of cyclic loading in new
polymer modified asphalt pavement reinforced with geocomposite
(NPGT)
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Figure B.3 (c)Maximum shear strain distribution at 190 cycles of cyclic loading in new
polymer modified asphalt pavement reinforced with geocomposite
(NPGT)
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Figure B.3 (d)Maximum shear strain distribution at 195 cycles of cyclic loading in new
polymer modified asphalt pavement reinforced with geocomposite
(NPGT)
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Figure B.3 (e)Maximum shear strain distribution at 200 cycles of cyclic loading in new
polymer modified asphalt pavement reinforced with geocomposite
(NPGT)
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Figure B.4 (a) Maximum shear strain distribution at 5 cycles of cyclic loading in new
polymer modified asphalt pavement reinforced with geogrid and
geocomposite (NPGGGT)

NPGGGT N =10

Efgf OOO%@“
- NS VS s

Figure B.4 (b)Maximum shear strain distribution at 10 cycles of cyclic loading in new
polymer modified asphalt pavement reinforced with geogrid and
geocomposite (NPGGGT)
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NPGGGT N, =190

Figure B.4 (c)Maximum shear strain distribution at 190 cycles of cyclic loading in new
polymer modified asphalt pavement reinforced with geogrid and
geocomposite (NPGGGT)

Figure B.4 (d)Maximum shear strain distribution at 195 cycles of cyclic loading in new
polymer modified asphalt pavement reinforced with geogrid and
geocomposite (NPGGGT)



181

NPGGGT N_=200

Figure B.4 (e)Maximum shear strain distribution at 200 cycles of cyclic loading in new
polymer modified asphalt pavement reinforced with geogrid and
geocomposite (NPGGGT)
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Figure B.5 (a)Maximum shear strain distribution at 5 cycles of cyclic loading in
overlayed polymer modified asphalt pavement (DMNO)
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Figure B.5 (b)Maximum shear strain distribution at 10 cycles of cyclic loading in
overlayed polymer modified asphalt pavement (DMNO)



DMNO

N_ =190

‘e
S o 20
18
oo 2ol N
Q ° 14
QXOE 12

183

Figure B.5 (c)Maximum shear strain distribution at 190 cycles of cyclic loading in

overlayed polymer modified asphalt pavement (DMNO)
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Figure B.5 (d)Maximum shear strain distribution at 195 cycles of cyclic loading in

overlayed polymer modified asphalt pavement (DMNO)
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DMNO N, = 200

Figure B.5 (e)Maximum shear strain distribution at 200 cycles of cyclic loading in
overlayed polymer modified asphalt pavement (DMNO)
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Figure B.6 (a)Maximum shear strain distribution at 5 cycles of cyclic loading in
overlayed polymer modified asphalt pavement reinforced with geogrid
(DMGQG)
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Figure B.6 (b)Maximum shear strain distribution at 10 cycles of cyclic loading in
overlayed polymer modified asphalt pavement reinforced with geogrid
(DMGQG)
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Figure B.6 (c)Maximum shear strain distribution at 190 cycles of cyclic loading in
overlayed polymer modified asphalt pavement reinforced with geogrid
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Figure B.6 (d)Maximum shear strain distribution at 195 cycles of cyclic loading in
overlayed polymer modified asphalt pavement reinforced with geogrid
(DMGQG)
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Figure B.6 (e)Maximum shear strain distribution at 200 cycles of cyclic loading in
overlayed polymer modified asphalt pavement reinforced with geogrid
(DMGQG)
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Figure B.7 (a) Maximum shear strain distribution at 5 cycles of cyclic loading in

overlayed polymer modified asphalt

geocomposite (DMGT)

DMGT

N =10

C

N\,
o [)Q

QD
-9~

D@
N
)

D)
Q

O
I S S g
o gLyl
@%rﬁ '0 ot »
R Jon=RR

<
O

pavement

ymax(%)

reinforced with

Figure B.7 (b)Maximum shear strain distribution at 10 cycles of cyclic loading in

overlayed polymer modified asphalt

geocomposite (DMGT)

pavement

reinforced with



189

DMGT N_=190

U Oo s O’ U©W&L ymax(%)

Figure B.7 (c)Maximum shear strain distribution at 195 cycles of cyclic loading in
overlayed polymer modified asphalt pavement reinforced with
geocomposite (DMGT)
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Figure B.7 (d)Maximum shear strain distribution at 195 cycles of cyclic loading in
overlayed polymer modified asphalt pavement reinforced with

geocomposite (DMGT)
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Figure B.7 (e)Maximum shear strain distribution at 200 cycles of cyclic loading in
overlayed polymer modified asphalt pavement reinforced with
geocomposite (DMGT)
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Figure B.8 (a)Maximum shear strain distribution at 5 cycles of cyclic loading in
overlayed polymer modified asphalt pavement reinforced with geogrid
together with geocomposite (DMGGGT)
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Figure B.8 (b)Maximum shear strain distribution at 10 cycles of cyclic loading in
overlayed polymer modified asphalt pavement reinforced with geogrid
together with geocomposite (DMGGGT)
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Figure B.8 (c)Maximum shear strain distribution at 190 cycles of cyclic loading in
overlayed polymer modified asphalt pavement reinforced with geogrid
together with geocomposite (DMGGGT)

DMGGGT N =195

Figure B.8 (d)Maximum shear strain distribution at 195 cycles of cyclic loading in
overlayed polymer modified asphalt pavement reinforced with geogrid
together with geocomposite (DMGGGT)
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Figure B.8 (e)Maximum shear strain distribution at 200 cycles of cyclic loading in
overlayed polymer modified asphalt pavement reinforced with geogrid
together with geocomposite (DMGGGT)
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Figure B.9 (a)Relationship between the averages of maximum shear strain distribution
(ymax) and number of cycle in new polymer modified asphalt pavements

max’ Ymax

Average of y

Number of cycle, N_

(3) DMGT (1) DMNO
_ 8a
/ o
——— / [e]®)
o (4) DMGGGT
(2) DMGG

ICase Symbol Equation R’
1) A y=0+280367*1 - exp(-x/0.01586)) + 2.83541*(1 - exp(-x/10.9375)) 0.62194
l2) O  y=0+0.34536%(1 - exp(-x/11)) + 4.07428*(1 - exp(-x/1)) 0.39395
(3) O  y=0+153777%1 - exp(-x/12)) + 3.91723*(1 - exp(-x/2)) 0.76573
@) O y=0+13.72733*(1 - exp(-x/2.5)) + -8.49944*(1 - exp(-X/2)) 0.80389

0 50 100 150 200

Figure B.9 (b)Relationship between the averages of maximum shear strain distribution
(ymax) @nd number of cycle in overlayed polymer modified asphalt

pavements



APPENDIX C.

Settlement underneath polymer modified asphaltic pavement
and averaged net deformation of polymer modified asphaltic pavement
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Figure C.1 (a)Settlement underneath polymer modified asphaltic pavement in new
polymer modified asphalt pavement (NPNO)
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Figure C.1 (b)Relationship between averaged settlement underneath polymer modified
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new polymer modified asphalt pavement
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asphaltic pavement and number of cycle in new polymer modified
asphalt pavement



198

OO PRANOOOEPAANOOOOPAANOOMOOGANOOO PAMNDO
L e T T T L s e

Settlement underneath polymer modified asphalt pavement, s, . (mm)

-100 -50 0 50 100
Lengthwise locations, x (mm)

Figure C.2 (a)Settlement underneath polymer modified asphaltic pavement in new
polymer modified asphalt pavement reinforced with geogrid (NPGG)
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Figure C.2 (b)Relationship between averaged settlement underneath polymer modified
asphaltic pavement along the width of footing and number of cycle in
new polymer modified asphalt pavement reinforced with geogrid
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Equation of relationship between permanent settlement of footing and number of cycle
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Figure D.1 (a)Equation of relationship between permanent settlement of footing and
cycle in new unreinforced polymer modified asphalt
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Figure D.2 (a)Equation of relationship between permanent settlement of footing and
number of cycle in overlayed unreinforced polymer modified asphalt

pavements
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Figure D.2 (b)Equation of relationship between permanent settlement of footing and
number of cycle in overlayed polymer modified asphalt reinforced with
geogrid pavements
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Figure D.2 (c)Equation of relationship between permanent settlement of footing and
number of cycle in overlayed polymer modified asphalt reinforced with
geocomposite pavements
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Cost of the model pavements
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Table E.1 Cost of the model new pavements per a model in laboratory (Baht)

Type of Geosynthetics PMA. pavement HMA. pavements
1. None 194 144.60
2. Geogrid 250 200.60
3. Geocomposite 286 236.60
4. Geogrid + Geocomposite 342 292.60

Table E.2 Cost of the model overlayed pavements per a model in laboratory (Baht)

Type of Geosynthetics PMA. pavement HMA. pavements
1. None 154.30 129.60
2. Geogrid 210.30 185.60
3. Geocomposite 246.30 221.60
4. Geogrid + Geocomposite 302.30 277.60

Remark: Cost of material
Polymer Modified Asphalt Cement (PM-AC) 40,000 Baht/ton

Asphalt Cement Grade 60-70 (AC 60-70) 21,000 Baht/ton
Geogrid 140 Baht/m?
Geocomposite 230 Baht/m?

Rock (all sizes) 30 Baht/25 kg



