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Evaluation of concrete pavement thickness for the entrance road of

Mahasarakham Universityto Highway Route No. 213 (Don Yom)
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Abstract

The suitable thickness of concrete pavement of highway provides longer time in usage and save the
construction cost. This study evaluates the reasonable thickness of concrete pavement for the
entrance road of Mahasarakham University to Highway route no. 213 at Don Yom village. The

method of Portland Cement Association (PCA) are applied in the analysis with two data sets
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investigated in the field and the laboratory. The first set is the test results of the California Bearing
Ratio (CBR) of the soil subgrade along the roadand the selection of the design value. The second
set is the data about the traffic investigation in base year and the prediction of traffic in the future.
The finding of this study is the suitable thickness of concrete pavement is 20 centimeter.

Mahasarakham University can use this thickness in the construction with safety and economics.

Keywords: thickness of concrete pavement, Portland cement association,

Mahasarakham University, Highway route no. 213, California Bearing Ratio, traffic

volume
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Figure 1 Location map of Mahasarakham University and entrance roads
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Figure 2 Flood problems and pavement damagesalong the entrance road of Mahasarakham

University (September 2556 )
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Figure 3 Location of test pit for soil sampling

Table 1 Latitude and Longitude of the location of test pit for soil sampling

Test Pit Latitude (N) Longitude ( E)

Number
TP1 16 14 57 103 15 19
TP2 16 14 56 103 15 20
TP3 16 15 1 103 15 34
TP4 16 15 1 103 15 36
TP5 16 15 1 103 16 0
TP6 16 15 0 103 16 0
TP7 16 14 53 103 16 19
TP8 16 14 53 103 16 18

Table 2 Soil testing summary

Test Pit %Passing Sieve Atterberg's Limits Compaction CBR |Swelling
# |34 #4 | #10| #40 | #200] LL PL |PI (%)|OMC (%) 'Yd_m{tjm3] (%) (%)
TPl |100 100 | 56 |30.6) 192 (24.87|16.19| 8.68 | 13.55 1.542 1.52*| 1.551
TP2 (100|100 | 78 523|858 (19411332 6.09 0.60 1.693 10.13 -
TP3 (100|100 | 6B (401|149 485 1637 32.13 | 14.50 1.456 17.33| 0.88
P4 (100|100 | 74 |47.2| 13 (2635|1584 1051 | 11.60 1.584 14.67 -
PS5 (100|100 | 65 [40.2|9.57 (2706|1913 793 11.80 1.508 3.13 -
TP6 (100|100 | 79 54.7 135 (30.74|1244| 183 | 13.50 1.570 1.9* | 0.014
TP7 (100|100 73 |46.2| 1632 (2368 18B.13| 555 11.13 1.552 79 | 1.168
TPE | 100|100 | 82 |62.1) 14.6 |17.36| 1532 2.04 8.00 1.670 1467 -

Remark: ¥ denoltes unreliable data due to sample damage




msdsziduanununvasdanisnannia...

71

wUUUY WAIRIwIN

Table 3 Traffic

h
investigation result( 25' September 2556)

nAmMsENAEINSIMSENNATa NI IAELA

Tasuns
unmasudmalanaanas
WA da-nuana girma:
dlaow: anmanmd:
fidhne: Twidwa: 25 dumnu 2556
~ |- Z 2 = =
dnan e s =
seflndniniena | samisiiaiu 7 aul | salane i ) j
sa5 SAERNE (Hasmusaiudn) | (2oan;6da) | {3 wan; 10sR)

07:00 - 07:15 16 5 2 0 0 1 0 0 0
|n1:15-n7:30 50 2 2 13 10 0 0 0 0 0 0
|n1:m-w:45 105 51 50 12 13 0 0 2 2 1 0
|n1:45-mo 100 62 5 14 9 0 0 2 1 0 0
|m.m-|wc15 % 55 [ 2 1 0 1 0 0 0
|m:15-nw %0 53 % 15 1 0 8 2 1 0
|m:3n-m %0 58 5 3 6 0 0 1 0 0 0
|m-45-mo 8 69 53 P 6 0 0 15 2 0 0
||n:m-m:15 4“4 5 63 7 7 0 0 17 0 3 0
|ns:15-m 5 2 E 5 1 0 0 5 0 5 0
|ns:w-osr.45 5 % 4 7 0 0 0 3 1 1 0
09:45-10:00] 54 ) % 2 0 0 0 4 1 1 0
10:00 - 16:15 ) B 6 0 0 0 2 2 4 0
10:45-1030) 46 u 7 3 0 0 0 6 3 4 0
10:304045) 51 7 4 4 0 0 0 4 3 5 0
10:45 - 11:00 % P 3 0 0 0 5 0 5 0
11:00 - 11:15 ) 2 9 0 0 0 1 2 0 0
HA5-1130) T 4 4 8 5 0 0 2 2 2 0
11:30 - 11:45 3 El 5 0 0 0 [3 0 2 0
:45-1200] 54 2 P 3 1 0 0 4 3 0 0
1200-12:15 3 7 17 8 0 0 0 0 0 1 0
1245-1230 60 2 ) 5 1 0 0 1 0 1 0
12301245 60 3 2 7 4 0 0 0 1 0 0
1245-1300) 40 % 2 5 0 0 1 0 0 0 1
13:00-1345| 77 3 % 6 4 0 1 5 0 2 0
13:45-1330) 70 [ E [3 1 0 0 3 0 4 0
13:30-1345 76 3 P 7 0 0 0 3 1 1 1
13:45-1400) 45 % 2 7 0 0 0 2 0 3 0
14:00-44:05) 59 A 2 3 0 0 1 3 1 1 0
14:45-1430] 48 3 % 7 0 0 0 1 2 2 0
14:30-1445) 43 3 2 6 0 1 0 1 4 0 0
A5 -1500] 82 % % 4 0 1 0 0 1 0 0
15:00-15:45| 40 4 » 3 1 1 0 3 4 0 0
15:45-1530) 53 % E) 8 2 3 0 6 0 0 0
15:30-1545| 50 4 % 6 0 0 0 3 0 0 0
15:45-1600] 43 3 B 7 0 0 0 1 2 0 0
16:00-16:45| 48 Q P2 10 0 0 0 1 0 0 0
16:45-16:30) 69 5 3 3 4 1 0 1 0 0 0
16:30-16:45) 49 Q2 ) 5 0 0 0 1 0 0 0
16:45-17:00] 51 9 4 [3 1 0 0 1 0 0 0
11001745 T3 ) 4 15 0 0 0 1 0 0 0
14517300 T 5 E 12 0 0 0 7 1 0 0
17:30-1745) 53 50 £ [ 0 0 0 3 1 0 1
R e 14 12 2 0 0 0 0 0 0 0
18:00-18:45| 59 3 19 1 0 0 0 0 0 0 0
16:45-1830) 65 ) 25 3 0 0 0 5 0 0 0
18:30-18:45| 65 Q 35 7 0 0 0 0 2 0 0
16:45-1:00 110 5 » 7 3 0 0 1 1 0 0

™ 202 1853 1671 34 105 9 3 172 45 49 3
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Table 4 Traffic investigation result ( 28th September 2556)
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Table 5 Traffic volume summarized by vehicle type and type of date
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Mo. Type of vehicle business day | holiday
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4 s 1n
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Table 6 Axle Load

Axle Axle No. of Axle /100 truck
Weight |Weight |Single Axle |Tandem Axle
(ton) (1000 Ib)
1.75 4 100.99
2.5 6 8.49
4 9 0.72
5 11 0.63
7 15 8.49
11 24 0.79
20 44 0.63

YTUIUIDNIATI IRV LLNAILA L
WiBULYin (Equivalent Single Axle Load, ESAL)
A80alATIN1T 20 TEWITUDUL 4 TaI93127
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- HV faapazua9InusINRINLEIlAIINTTY
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Figure 4 CBR Analysis
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Table 7 Concrete pavement calculation for thickness of 8 inches or 20 centimeters by PCA method

Note: T= Tandem Axle, S= Single Axle

Weight | No. of repetiition | Axde load| shress Stress | Allowable | Percent
{kip=) in X years x12 Ibfin’ Ratio | repetition | damage
MT 6365 528 360 0.62 1R000D ks
245 TOR1 288 3xr 056 100000 8
155 864 1R - - urdimited -
115 a3fs 13.2 - - urdimited -
75 T30 1.8 - - urdimited -
a5 B4 72 - - urdimited -
Percent damage a
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