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Abstract

This study, we study about skid resistance of asphalt concrete samples testing for
compare saturation Skid Resistance Value (SRV) each of sources and the relationship between
skid resistances and temperatures by British Portable Tester (BPT) and compare all of samples
with skid resistance standard value. All of 5 sources asphalt concrete samples form Narathiwat,
Songkhla, Surat Thani, Chiang Mai and Chon Buri are divided to smooth aggregates 9.5 and
rough aggregates 12.5 min. Each of aggregates are divided to asphalt volume (AC) 4.5 5.5 and
6.0 at temperatures 25 35 and 45 degrees Celsius

The finding of this project indicated that when the temperatures is increased from 25 to
35 degrees Celsius the skid resistances value also increase too for smooth aggregates 9.5 mm, but
when the temperatures over than 35 degrees Celsius skid resistances value will go lower. For
rough agpregates 12.5 mm. the maximum skid resistances value is at 25 degrees Celsius and will
go down when the temperatures go higher,

For smooth aggregates 9.5 mm. the asphalt concrete samples that have maximum SRV
are from Surat Thani AC 4.5, 6.0 at 35 degrees Celsius and from Songkhla AC 6.0 at 25 deprees
Celsius. The asphalt concrete samples that have minimum SRV are from Narathiwat AC 4.5 and
from Songkhla AC 5.5 at 45 degrees Celsius. For rough aggregates the asphalt concrete sample
that have maximum SRV is from Songkhla AC 6.0 at 25 deprees Celsius and the asphalt concrete
samples that have minimum SRV are from Chiang Mai AC 4.5 and Chon Buri AC 6.0 at 45

degrees Celsius.
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Hot mix design data by The Marshall Method

Tasans TseTdnu 998 vanfs

Mix Proportion Hot Bin 1 : 2: 3 : 4=43:27:16:14 ( By Weight) Pen. Grade AC 60-70

Avg. Sp.Gr.Agg. And Filler (Gag) =2.690 Sp.Gr.Ac.( Gac) =102
Compaction, number of blows =75 blows Bitumen Absorption (x) =0.26 %
A:; 1 1= =) =
m31al WL aunau9In 154 iy §98 wmjs
No. of Sample 1 2 3 1 2 3 1 2 3
% AC by Wgt, Of
4.50 5.00 5.50
Agg. (a)
% AC by Wgt. Of
431 4.76 5.21
Mix (k)
% Eff. AC by Wet of
Mix © :b-(x(100- 4.06 4.51 4.96
b)/100)
Spec Hgt.
202 212 | 2121212 (2121212 2172|2172 212
in.(d)
DENSITY
Wtin air
12248 | 12269 | 1227.1 | 1239.5 | 1238.5 | 1235.5 | 1248.7 | 12454 | 12419
gm. (e)
Wt sat surface dry
1226.1 | 1228.2 | 12283 | 1241.0 | 12399 | 1237.1 | 1250.1 | 1246.9 | 1243.1
gm. (D
Wt in water
7166 | 7174 | 7183 | 7303 | 7298 | 7272 | 7394 | 7369 | 7333
gm. (g)
Bulk Volume
509.5 510.8 510.0 516.7 510.1 509.9 510.7 510.0 50938
ml, (h):fg
Bulk Density
2.404 2,402 2.406 2427 2.428 2.423 2.445 2.442 2436
gm./ml. (I) : efn
Average Density 2.404 2.426 2441
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VOID ANALYSIS
Volume AC % Total
9.6 10.7 11.9
G} : c*1/Gac
Volume Agg % Total
85.5 85.9 86.0
(k) : (100-b)l/Gag
VMA %
14.5 14.1 14.0
(D : 100-k
Air Voids %
' 4.9 34 2.1
(m) : 1+
VFB %
66.1 76.0 84.9
(n) : 100%j/1
STABIEITY
Meas. Lbs 3610 | 3600 | 3560 | 3520 | 3520 | 3490 | 3480 | 3550 | 3380
Adjust Lbs 3610 3600 3560 3520 3520 3490 3480 3550 3380
Average Stability 3590 3510 3470
FLOWS
Meas. 1/100" 18 18 15 17 17 20 20 i8 19
Average Flow 17 18 19
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Mix Proportion Hot Bin 1 : 2: 3 : 4=43:27:16:14 ( By Weight) Pen. Grade AC60-70
Avg. Sp.Gr.Agg. And Filler (Gag) = 2.690 Sp.Gr.Ac.( Gac) = 1,02

Compaction, number of blows =75 blows Bitumen Abserption (x) =0.26 %

=1

A13199 M2 dauraueinlsa Ty ga8 smj

No. of Sample 1 2 3 1 2 3 1 2

% AC by Wet. Of Agg.

6.00
€Y
% AC by Wet. Of Mix
5.66
)]
% Eff. AC by Wgt of Mix
5.41
© : b-(x(100-b)/100)
Spec Hgt. in.{d) 2121212 21/2
DENSITY
Wt in air gm. (e) | 1249.0 | 1251.4 | 1247.9

Wt sat surface dry  gm.
®

1250.3 | 1252.6 | 1249.4

Wt in water gm. (g) | 7405 | 7416 | 739.0

Bulk Volume ml. (h):f-g | 509.8 | 509.9 | 509.3

Bulk Density gm./ml. (I} :
2.450 2,454 2.448

¢/h

Average Density 2451

VOID ANALYSIS




Volume AC %  Total (j)

29

13.0
c¢*1/Gac
Volume Agg % Total (k)
859
: (100-b)l/Gag
VMA % (1) : 100-k 14.1
Air Voids % (m) ;I 1.1
VFB % (n) : 100%j1 92,5
STABILITY
Meas. Lbs 3500 3510 3320
Adjust Lbs 3500 3510 3320
Average Stability 3443
FLOWS
Meas. 1/100" 21 20 19
Average Flow 20
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Mix Proportion HotBin 1:2:3:4=45:27:15:13 ( By Weight) Pen. Grade AC60-70
Avg. Sp.Gr.Agg. And Filler (Gag) =2.672 Sp.Gr.Ac.( Gac) = 1.02
Compaction, number of blows =75 blows Bitumen Absorption (x) =026%

MSHA |3 daurauaInT5e 1Ay fealvy TD

No. of Sample 1 2 3 i 2 3 1 2 3
% AC by Wet. Of Agg.
4.50 5.00 5.50
@
% AC by Wgt. Of Mix
431 4.76 521
)]
% Eff, AC by Wgt of
Mix ©: b-(x(100- 4.06 4.51 4,96
b)/100)
Spec Hgt. in{d) | 212 | 212 | 212 | 212 | 212 | 212|212 (212 21”2
DENSITY
Wtinair gm.(e) 12423 1 1241,0 | 12393 | 12458 | 12424 | 12383 | 1246.9 | 1247.6 | 1242.0
Wt sat surface dry
1243.5 | 12422 | 12408 | 12473 | 1243.6 | 12394 | 1248.3 | 1249.2 | 1243.6
gm. ()
Wtin water gm. (g) 7327 | 7313 | 7306 | 7365 | 7338 | 7296 | 7377 | 7385 | 7329
Bulk Volume
510.8 5109 | 5102 510.8 509.8 509.8 510.6 5107 | 5107
ml. (h):fg
Bulk Density
2432 | 2429 | 2.429 2439 | 2437 | 2429 | 2442 | 2.443 2432
gm./mi. (I} : e/h
Average Density 2.430 2435 2.439




VOID ANALYSIS
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Volume AC % Total (j)

927 10.8 11.9
: ¢*1/Gac
—VolumeAggteTotal
87.0 86.8 86.5
(k) : (100-b)/Gag
VMA % (1):100-k 13.0 13.2 135
AirVoids % {m}: I 3.3 2.4 1.6
VFB % (n) : 100*j/1 74.5 815 88.0
STABILITY
Meas. Lbs 3230 3200 3180 3210 | 3210 3060 3060 3080 3040
Adjust Lbs 3230 3200 3180 3210 | 3210 3060 3060 3080 3040
Average Stability 3203 3160 3060
FLOWS
Meas. 1/100" 17 17 17 18 18 18 18 20 19
Average Flow 17 18 19
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Hot mix design data by The Marshall Method

Tnsan1s Tselutiu @ealvy ™D

Mix Proportion Hot Bin1:2:3 :4=45:27:15:13 ( By Weight) Pen, Grade AC60-70
Avg. Sp.Gr.Agg. And Filler (Gag) =2.672 Sp.Gr.Ac.{ Gac) = 1,02
Compaction, number of blows =75 blows Bitumen Absorption (x) =0.26 %

M31A W4 daunauan IsaTudy Fealvd ™o

No. of Sample 1 2 K] 1 2 3 1 2
% AC by Wet. Of Agg. (a) 6.00
% AC by Wgt. Of Mix (b) 5.66
% Eff. AC by Wgt of Mix
541
© : b-(x(100-b)/100)
Spec Hgt. in.(d) 2 12 2112 2172
DENSITY
Wt in air gm. (e) 1245.7 12442 1242.6

Wt sat surface de gm.(f) 12472 12457 1243.7

Wt in water gm. (g) 737.5 736.2 7332

Bulk Voluine ml.(h) ; f-g 509.7 509.9 500.8

Bulk Density pgm./ml. {I) :
2.444 2.440 2437

e/h
Average Density 2.440

VOID ANALYSIS
Volume AC % Total (j) :

12.9
c*I/Gac
Volume Agg % Total (k) :

86.2
(100-b)1/Gag
VMA % (D:100-k 13.8
AirVoids % (m): 1 09
VFB % (n) : 100%j/1 93.6
STABILITY

Meas, Lbs 2940 2920 2810
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Adjust Lbs 2940 2920 2810
Average Stability 2890
FLOWS
Meas. 1/100" 21 20 19
Average Flow 20
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Mix Proportion Hot Bin 1:2:3: 4=48:20:17:15 ( By Weight) Pen. Grade AC60-70

Avg. 8p.Gr.Agg. And Filler (Gag) =2.596 Sp.Gr.Ac.( Gac) = 1.02
Compaction, number of blows =75 blows Bitumen Absorption (x) =0.26 %
M9 #5 FunauIn s AU E N
No. of Sample 1 2 3 1 2 3 1 2 3
% AC by Wgi. Of
4.50 5.00 5.50
Age. (@
% AC by Wgt. Of Mix
431 476 5.21
(b
% Eff. AC by Wgt of
Mix © : b-(x(100- 4.06 4,51 496
b)/100)
Spec Het.
212y 212212 (2122172212 212 (212 |21
in.(d)
DENSITY
Wt in air gm, (¢) | 11920 | 1191.1 | 1190.0 | 1201.4 | 12012 | 1199.9 | 1208.7 | 1207.6 | 1205.6
Wt sat surface dry
1193.4 | 1192.5 | 1191.5 | 1203.¢ | 1202.8 | 1201.4 | 1210.0 | 1208.9 | 1206.9
gm. (f)
Wtinwater pgm.(g) | 6838 | 6826 | 682.1 | 693.7 | 693.6 | 692.1 | 6998 | 698.7 | 696.5
Bulk Volume
509.6 | 509.9 | 5094 | 5093 | 509.2 [ 5093 | 5102 | 51062 | 5104
ml, (h):fg
Buik Density
2339 | 2336 | 2336 | 2359 | 2359 | 2356 | 2.369 | 2.367 | 2362
gm.J/ml (I} : e/h
Average Density 2.337 2.358 2.366
VOID ANALYSIS
Volume AC % Total
9.3 104 11.5
(j) : ¢*l/Gac
Volume Agg % Total 86.1 86.5 86.4




(k) : (100-b)/Gag

35

VMA % (D : 100-
13.9 13.5 13.6
k
Air Voids % (m) : 1 4.6 31 2.1
VFB % m):
67.1 713 84.6
100%j/1
STABILITY
Meas. Lbs 5020 5020 4810 4880 | 4870 4850 | 4850 4820 4670
Adjust Lbs 5020 5020 4810 4880 | 4870 4850 4850 4820 4670
Average Stability 4950 4867 4780
FLOWS
Meas—1/00" 17 i5 16—|—16 18 17 18 18 18
Average Flow 16 17 18
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Mix Proportion Hot Bin1:2: 3 : 4=48:20:17:15 ( By Weight} Pen. Grade AC60-70

Avg. 8p.Gr.Agg. And Filler (Gag) =2.596 Sp.Gr.Ac.(Gac) = 1.02
Compaction, number of blows =75 blows Bitumen Absorption (x) =0.26 %
M3 w6 daunaun I Tuduuning
No. of Sample 1 2 3 1 2 3 1 2
% ACby Wpt. Of Agg.  (a) 6.00
% AC by Wgt. Of Mix
5.60
(b)
% Eff, AC by Wgt of Mix
541
© : b-(x(100-b)/100)
Spec Hgt. in.(d) 212 12122 | 212
DENSITY
Wt in air gm. (e} 1209.4 | 1208.0 | 1205.3
Wt saf surface dry gm. (f) 1210.5 | 1209.3 | 1206.5
Wt in water gm. (g) 7000 | 699.6 | 6962
Bulk Volume ml (h):fg | 5105 | 5099 | 5098
Bulk Density gm./ml, (I) ;
2.369 2.369 2,364
eh
Average Density 2.367




VOID ANALYSIS
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Volume AC % Total (f) :

12.6
¢*1/Gac
Votmme Agg % Tomat k)~
86.0
(100-b)I/Gag
VYMA % M : 100k 14.0
Air Voids % (m) : 1+ 1.4
VFB % (n} : 100%j1 89.9
STABILITY
Meas. Lbs 4780 4740 4690
Adjust Lbs 4780 4740 4690
Average Stability 4737
FLOWS
Meas. 1/100" 18 19 20
Average Flow 19
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Mix Proportion Hot Bin 1 : 2: 3 : 4 =48:20:17:15 ( By Weight) Pen. Grade AC60-70

Avg. Sp.Gr.Agg. And Filler (Gag) =2.587 Sp.Gr.Ac.( Gac) = 1.02
Compaction, number of blows =75 blows Bitumen Absorption (x) =026 %
M3 17 daunaunn s lifiugsua
No. of Sample 1 2 3 1 2 3 1 2 3
% AC by Wgt. Of Agg.
4,50 5.00 5.50
(a)
% AC by Wgt, Of Mix
4131 476 5.21
(b)
% Eff. AC by Wgt of
Mix ©: b-(x(100- 4,06 4.51 4.96
b)/100)
Spec Hgt. m{d | 212 (212|212 212212 212212 212|212
DENSITY
1189, 1193. 1192, 1201. 1201. 1195, 1204, 1207. | 1205.
Wt in air gm. (e)
2 5 2 2 1 8 0 3 9
Wt sat surface dry 1190. 1194, 1193, 1202. 1202. 1197. 1205. 1208. 1207.
gm. () 3 8 8 8 5 4 5 8 1
Wt in water gm.{g) | 681.0 | 683.9 | 683.0 | 692.1 | 6925 | 687.7 | 6964 | €98.3 | 6972
Bulk Volume
5093 | 5109 | 5108 | 5107 | 5100 | 509.7 | 509.1 5105 | 509.9
ml. (h):fg
Bulk Density
2335 | 2336 | 2334 | 2352 | 2355 | 2346 | 2365 | 2365 | 2.365
gm./ml, (1) : e/h
Average Density 2.335 2351 2.365




VOID ANALYSIS

39

Volume AC % Total (j)

93 10.4 ii.5
: ¢*I/Gac
Veolume AEE nl{l Total
86.4 86.6 86.7
(k) : (100-b)l/Gag
VMA % m:
13.6 134 133
100-k
Air Voids % (m): I-
43 3.0 1.8
]
VFB % () :
68.2 713 36.2
100%j/l
STABILITY
Mecas. Lbs 45490 4600 4460 4520 4560 4430 4540 4510 4350
Adjust Lbs 4540 | 4600 | 4460 | 4520 | 4560 | 4430 | 4540 | 4510 4350
Average Stability 4533 4503 4467
FLOWS
Meas. 1/100" 13 15 14 16 15 14 15 14 19
Average Flow 14 13 16
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Mix Proportion Hot Bin 1 :2:3 :4 =48:20:17:15 ( By Weight) Pen, Grade AC60-70
Avg. Sp.Gr.Agg. And Filler (Gag) =2.587 Sp.Gr.Ac.{ Gac) = 1,02
Compaciion, number of blows =75 blows Bitumen Absorption (x) =0.26 %

15190 @8 Frusauin TseTudumvan

No. of Sample 1 2 3 1 2 3 1 2
% AC by Wgt. Of Apg.
6.00
(a)
% ACby Wegt. Of Mix
5.66

(b)
% Eff. AC by Wgt of
Mix © :b-(x(100- 541
b)/100)
Spec Hgt. in.{d) 212 212 212
DENSITY
Wit in air gm. (e) 1209.7 12113 1205.5
Wt sat surface dry

1211.2 1212.5 1207.0
gm. (f)
Wtin water  gm. (g) 7012 - 701.6 697.7
Bulk Volume ml (h)

5100 509.9 509.8
g
Bulk Density

2372 2.376 2.365
gm./ml. (I) : e/h
Average Density 231




VOID ANALYSIS
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Volume AC % Total (j)

12.6
: ¢*1/Gag
Vaolume Apgg % Tatal (k)
86.5
: (100-b)/Gag
VMA % D :100-k 13.5
AirVoids % (m): 1 1.0
VFB%  (n): 100% 92.8
STABILITY
Meas. Lbs 4430 4470 4290
Adjust Lbs 4430 4470 4290
Average Stability 4397
FLOWS
Meas. 1/100" 17 17 17
Average Flow 17
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Mix Proportion Hot Bin 1 :2: 3 : 4 =45:22:18:15 ( By Weight) Pen. Grade AC60-70
Avg. Sp.Gr.Agg. And Filler (Gag) =2.760 Sp.Gr.Ac.( Gac) =102
Compaction, number of blows =75 blows Bitumen Absorption (x) =0.26 %

4 T 1 o
a151ad w9 mukmunn T Tlitugamgini

No. of Samiple 1 2 3 1 2 % 1 2 3
% AC by Wgt. Of
4.50 5.00 5.50
Agg. (2
% AC by Wegt. Of
431 476 521
Mix (b)
% Eff. AC by Wgt of
Mix ©: b-(x(100- 4.06 4.51 4,96
b)/100)
Spec Hgt. in.(d) 212212 | 212212 212 212 (212 (212 ) 212
DENSITY
Wtinair  gm. (g) 1267.9 | 12699 | 1274.7 | 1282.7 | 12822 | 1277.8 | 1288.0 | 12903 | 12824
Wt sat surface dry
1269.5 | 1271.1 | 1275.8 | 1283.9 | 12834 | 1279.1 | 1289.1 | 1291.9 | 1283.6
gm. (f)
Wt in water gm. (g) 760.5 | 761.1 | 7649 | 774.1 | 7738 | 770.0 | 7784 | 7809 | 7745
Bulk Volume ml.
509.0 | 510.0 | 510.9 | 509.8 | 509.6 | 509.1 | 5107 [ 511.0 | 509.1
(h): f-g
Bulk Density
2491 | 2490 | 2495 | 2.516 | 2.516 | 2,510 | 2.522 | 2.525 | 2.519
gm./ml. () : e/h
Average Density 2.492 2.514 2.522

VOID ANALYSIS




VYolume AC % Total

43

9.9 11.1 12.3
() : c*U/Gac
Volume Agg % Total
86.4 86.8 86.6
(k) : (100-b)1/Gag
VMA% (1):100-k 13.6 13.2 134
Air Voids % (m)
37 21 1.1
114
VFB% (n): 100%1 72.9 83.9 9.6
STABILITY
Meas. Lbs 3530 3550 3340 3430 3440 3320 3340 3380 3230
Adjust Lbs 3530 3550 3340 3430 3440 3320 3340 3380 3230
Average Stability 3473 397 1317
FLOWS
Meas. 1/100" 14 15 13 15 16 14 16 15 17
Averape Flow 14 15 16
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Hot mix design data by The Marshall Method

Tasems Tse TiAugswgsll

Mix Proportion HotBin 1:2: 3 : 4=45:22:18:15 ({ By Weight) Pen. Grade AC 60-70
Avg. Sp.Gr.Agg. And Filler (Gag) =2.760 Sp.Gr.Ac( Gac) =1.02
Compaction, number of blows =75 blows " Bitumen Absorption (x) =026 %

3199 W10 dausann s Tddugsugimil

No. of Sample i 2 3 1 2 3 1 2 3

% AC by Wgt. Of Agg. (a) 6.00
% AC by Wet. Of Mix  (b) 5.66
% Eff. AC by Wgt of Mix
© : b-(x(100-b)/100) R

Spec Hegt. in.(d) 212 | 2172 | 212
DENSITY
Wtin air gm. (e) 1287.2 | 1287.0 | 1285.7

Wt sat surface dr gm, (f) 1283.8 | 12834 | 1287.0

Wt in water gm, (g) 7782 | 7179 | 7764

Bulk Volume ml. (h}: fg 5106 509.9 509.8

Bulk Density gm./ml.(I):e/h 2.521 2.524 | 2.522

Average Density 2,522

YOID ANALYSIS
Volume AC % Total (j):

134
c*1/Gac
Volume Agg % Total (k) :

86.2
(100-b)/Gag
VMA % (:100-k 13.8
Air Voids % (m) : 1 04
VFB % {n) : 100%j1 97.1
STABILITY
Meas. Lbs 3320 3250 3160

Adjust Lbs 3320 3250 3160
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Average Stability 3243
FLOWS
Meas. 1/100" 17 18 16
Average Flow 17
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