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LOCATIONS OF EXPERIMENTAL SECTIONS

'0

Leawovak

Air temperature, °C Freezing Frost
Highway Simbol duration, | penetration
maximum | minimum day depth, cm
Astana-Burabay . ¢ +36,0 -42,0 176 245
Almaty-Bishkek & +38,0 -28,0 93 147
Atyrau-Aktobe A +48,0 -39,0 63 147 -

PAVEMENT STRUCTURES AND LOCATIONS OF SENSORS

Highway "Astana-Burabay" , km 76+30 Highway "Atyrau-Aktobe" , km 598+50 Highway "Almaty-Bishkek", km 58+895
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1-stone mastic asphalt 1-stone mastic asphalt 1-fine-grained asphalt
2-geogrid . 2-coarse-grained asphalt 2-coarse-grained asphalt
3-coarse-grained asphalt 3-coarse-grained high-porous asphalt 3-old fine-grained asphalt
4-black crushed stone . 4-black crushed stone 4-old cold asphalt
5-crushed stone and sand mix + cement of 7% 5-sand and gravel mix 5-6-sand and gravel mix
g-cruzhed stone and sand mix 6-11-subgrade soil — dusty sand 7-10-subgrade soil — heavy sandy clay
il loam
8-11-ubgrade soil — heavy sandy clay loam B3 -sensors - 4
-sensors

3 -sensors




PLACING OF TEMPERATURE AND MOISTURE SENSORS

View of experimental section

Upper part of measuring equipment

SEASONAL VARIATION OF MOISTURE IN SUBGRADE
OF THE HIGHWAY “ASTANA-BURABAY”

Moisture, %
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UNFROZEN WATER AND INITIAL MOISTURE

Initial moisture Wy, %
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CORRELATION EQUATION FOR UNFROZEN WATER
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Coefficients |
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FROST PENETRATION AND THAWING IN HIGHWAYS

Highways "Almaty-Bishkek" and "Atyrau-

Highway “Astana-Burabay” (2010-2014)
Aktobe* (2013-2014)
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. Freezing duration, Frost penetration
Highway
day depth, cm
Astana-Burabay 176 245
Almaty-Bishkek 93 147
Atyrau-Aktobe 63 147
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CONCLUSIONS

1. In whole territory of Kazakhstan in winter highway subgrade freezes.

2. It was experimentally established that on the southern and western
regions depth of frost penetration reaches 147 cm, and in the north

reaches 245 cm.

3. Frost penetration duration on the southern, western and northern
regions amounted to 93, 63 and 176 days, respectively.

4. According to the results of experimental studies a reliable correlation
dependence of unfrozen water amount in the highway subgrade on
initial moisture and absolute value of negative temperature have been

established.
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Thank you for your

attention!




