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ABSTRACT

Currently existing Accelerated Pavement Testing (APT) systems developed in several
countries have been employed mainly to test the performance of asphalt pavement.
Meanwhile, the length of concrete pavement is similar to that of asphalt pavement in
expressways of Korea, and is expected to increase due to its durability and compatibility to
our weather condition. To meet the society’s demand of having our own APT system which
can examine the long-term performance of concrete pavement, a contract study to develop
Korea Accelerated Loading and Environment Simulator (KALES) for concrete pavement has
been performed for 3 years from 1997 through 1999. Through the project. a detailed design
was performed for the KALES system in which the entire structure of KALES, loading
mechanism, wandering mechanism, suspension system, driving system were proposed. Also in
advance to design a full-scale KALES system, a sample scale model was manufactured and
tested for operating motion and force distribution. It is evident that the proposed prototype
KALES system will provide higher degree of traffic simulation and durable operation, based
on the satisfactory fatigue analysis.
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2.1 APT(Accelerated Pavement Testing)
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Fig. 1. APT-Purdue University
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2.2 APTM(Accelerated Pavement Testing)
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Table 1. APT Facilities Active

- Annual . Maz. Max. | Days for
Acrinym Co m;?:szone d Location Inztfgéog; st Cost Enérg r?([ilirggr])ta] Load Speed Million
(10008 (ton) km/hr Cycles
APT 1992 Us.A 140 - Temperature 45 8 -
Purdue Univ. ’
US.A ~ Temperature
APTM 199 Kansas S. Univ. 670 Water 18 8 8
Australia _
ALF 1995 ARRB 2,100 400 1 20 110
US.A Partially
MLS 199 Texas DOT 2,500 800 Temperature 1 20 6
PTF 1984 E‘%gg{aﬁ‘d 1700 - Temperature 9 20 -
Japan Temperature _
ALES 1995 JHRI 10,000 400 Water 7 100
CAPTIF 1986 Caﬁt?r,b@aggiv. - - Temperature 5 50 5
France Temperature
LCPC 1984 LCPC 6,000 800 Water 14 100 12
KALES 2002 Korea _ . Temperature % %0 29
HRI(KHC) Water
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Fig. 2. APTM-Kansas State University

2.3 ALF(Accelerated Load Facility)
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Fig. 4. MLS-Texas DOT

2.5 PTF(Pavement Testing Facility)
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Fig. 3. ALF-Australia
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2.7 CAPTIF(Cantebury Accelerated Pavement
Testing Indoor Facility)
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Fig. 5. PTF-TRL

2.6 ALES(Accelerated Loading & Environmental

Simulator)
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Pavement/vehicie testing facility

e ezl 7hsstal A4 5Omm/h1’" %4 Fig. 7. CAPTIF-Canterbury University
FEIHE Qe AEE WM sEEx
9loH(Fig. 6). 2.8 LCPC(Laboratoire Central des Ponts et

Chausse’es)
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Fig. 6. ALES-JHRI
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Fig. 9. Front View of KALES System
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Fig. 10. Layout for KALES Laboratory
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Fig. 12. A Small-scaled Model for KALES

Fig. 11. Layout of Modem System
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(b) Gage Locations of Chassis Frame

Fig. 13. Locations of Strain Gages
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