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Development of Specifications and Design Criteria of Rest Area for
Drowsy Drivers

ABSTRACT

This study investigated current status of rest area for drowsy drivers on the highways and drew the related issues to define specifications
and design criteria regarding expressway rest area for drowsy drivers on the highways. Based on the investigation result, geometric
structure specifications and improvement plans are suggested. The entry part of a rest area for drowsy drivers on the highways was
divided into deceleration transition section, deceleration lane and entry connection road while the exit part was divided into exit
connection road, acceleration lane and acceleration transition section. The optimum length was estimated by considering the main lane
vehicle traveling speed, traveling speed at the beginning/end point of entry/exit connection roads, deceleration and acceleration. In
addition, reasonable design criteria were suggested by dividing the parking section of rest area for drowsy drivers according to parking
style and cross-section composition, and length of parking space and then considering the ratio of vehicles using rest area for drowsy
drivers, the ratio of heavy vehicles, and the design speed within a rest area for drowsy drivers. It is believed that the suggested design
criteria on rest area for drowsy drivers on the highways can be utilized in the future planning and maintenance of rest area for drowsy
drivers. Additionally, the defined criteria on installing rest area for drowsy drivers on the highways will prevent traffic accidents in
resting facilities and highways as well as improve usage and safety of them.
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Fig. 1. Flowchart of Research
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Table 1. Installation Status of the Rest Area for Drowsy Drivers by

Year
Total | o011 | 2012 | 2013 | 2014 | 2015
sum

Total 194 40 70 23 21 40
Capital Area 24 2 7 3 2 10
Kangwon 24 6 6 5 3 4
Chungcheong | 32 7 20 2 - 3
Jeonbuk 30 4 12 6 6 2
Chonnam 23 6 5 2 2 8
Gyeongbuk 31 7 14 2 1 7
Gyeongnam 30 8 6 3 7 6
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Table 2. Highway Traffic Accidents of Drowsy Accidents by Year

Total 2007 2008 2009 2010 2011 2012 2013 2014
The number of traffic accidents 19,854 2,550 2,449 2,374 2,368 2,637 2,592 2,490 2,394
The number of drowsy driving 4,207 585 579 540 498 530 517 485 473
Drowsy driver’s accident rate (%) 21.2 229 23.6 22.7 21.0 20.1 19.9 19.5 19.8
Deaths of traffic accidents 2,274 283 265 248 353 265 343 264 253
Deaths of driving while drowsy 699 92 79 75 120 79 110 73 71
Death rate (%) 30.7 325 29.8 30.2 34.0 29.8 32.1 27.7 28.1
Table 3. Status of Accidents in the Vicinity of the Rest Area for Drowsy Drivers
. L . Damage
Route Distance Direction Name Description -
Death | Injury
Gyeongbu Line 3504 Busan Ipjang Careless entry to the rest area to collide with shock absorbers - -
Seohaean Line 265.6 Seoul Dangjin Incoming vehicle collides with an advancing vehicle - -
Seohaean Line 154.4 Seoul E.Seocheon |Collision with streetlight due to speeding - -
Ei h hil ivi llide with the si
Seohacan Line 175 Seoul Mongtan ntry to t .e rest ar.ea while drowsy driving to collide with the side i 1
of a stopping vehicle
Vehicle that is driving on the main line in collision with the back
N k 118. h A - -
Jungbu Naeryu 835 Changwon PO of a vehicle coming out from the acceleration line of the rest area
Drowsy entry to collide with the L-shaped gutters of the rest area| - -
Jungbu Naeryuk 188.0 Changwon Mungyeong —
Shockwave shock over speeding into drowsy shelter - 1
Vehicle that is driving on the main line in collision with the side
N k 1.2 h H - 1
Jungbu Naeryu > Changwon YEONPUNE 1 ¢ a vehicle coming out from the acceleration line of the rest area
Ilisi ith th k of i hicl i
Honam Line 1378 Suncheon Jeongwoo Collision with the back of a stopping vehicle due to speeding and 3 |
careless entry
Ilisi ith i hicle while usi king lot of th
Honam Line 168.4 Nonsan Jeonju Collision with a stopping vehicle while using a parking lot of the ) 5
rest area
Honam Line 446 Suncheon Jingyo Prowsy.drlvmg on the second main line to cause damage to the i i
installations at the entry
Vehicle that is driving on the main line in collision with the back
N k 1.1 M: H - -
Jungbu Naeryu > asan YEONPUNE 1 ¢ 2 vehicle coming out from the acceleration line of the rest area
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Table 4. Average Used Vehicles at the Rest Area for Drowsy Drivers by Headquarters

Capital Area Kangwon Ch:ilag?:l?:ong Jeonbuk CGIY(:?lr:l%aII:ll Gyzl:iuk Gyiﬁ;’im

Week 2, 4.8 883 515 1,003 735 804 1,815 583
April 4.11 850 676 993 829 973 2,513 659
Week 3, 4.15 928 457 950 625 787 1,870 602
April 4.18 851 636 1,003 1,032 936 2,704 661
Week 4, 4.22 938 440 916 688 843 2,232 646
April 425 928 713 1,014 778 959 2,719 654
Week 5, 4.29 959 489 1,012 643 881 2,201 624
April 52 926 1,034 1,159 971 1,104 2,830 628
Week 1, 5.6 903 503 896 758 890 2216 638
May 5.9 860 606 1,057 631 933 2,635 649
Week 2, 5.13 971 618 793 586 869 2,246 630
May 5.16 983 690 1,049 673 831 2,651 715
Weekday 931 504 929 673 846 2,097 621

Average
Weekend 900 726 1,046 819 956 2,676 661
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Fig. 2. Decelerating Lane in Which the Entry Part is not Sufficiently
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Fig. 4. Parking Mode of the Rest Area for Drowsy Drivers
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Fig. 5. Systematic Approach to Confirm Specifications of the Rest Area

Table 5. Arrival and Initial Speed During Acceleration

Table 7. Average Traveling Speed at the Exit

Main Line Design | Lane Width Shoulder
Speed (km/h) (m) (m)
Entry Section 100~120 3.5 2.0

. Design Speed (km/h) | 60 | 50 | 40 | 30 | 20
Connecting A Traveline Soeod
Roads verage Traveling Speed | o | (o | 45 | 55 | 5
at the Outlet (km/h)

Table 6. Design Criteria for Deceleration Transition Section of the
Rest Area for Drowsy Drivers

Traveling Speed upon Entry to the 08
Deceleration Transition Section (km/h)
Traveling Speed upon Exiting from the g5
Deceleration Transition Section (km/h)
Decelerating Speed (m/sec?) 1.96
Deceleration Transition Section (m) 46.83
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Table 8. Design Criteria for the Decelerating Lane of the Rest Area
for Drowsy Drivers

Design Speed for Entry Connection Roads (km/h) 60 40

Traveling Speed upon Entry to the

Decelerating Lane (km/h) 8

Traveling Speed upon Exiting from the

. 51 35
Decelerating Lane (km/h)

Decelerating Speed (m/sec?) 1.96

Decelerating Lane (m) 91.02 | 118.11

Table 9. Design Criteria for Entry Connection Roads of the Rest Area
for Drowsy Drivers

Traveling Speed upon Entry to the

Entry Connection Roads (km/h) 31 35

Design Speed for Entry Connection Roads (km/h) 60 40

Traveling Speed upon Exiting from the

Entry Connection Roads (km/h) 0
Decelerating Speed (m/sec?) 1.96
Entry Connection Road (m) 5120 | 2411
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Table 10. Arrival and Initial Speed During Acceleration

Design Speed (km/h) | 100 | 90 | 80 | 70 | 60

Main Roads
Arrival Speed (km/h) | 75 | 67 | 60 | 53 | 45
Connection DCSlgﬂ Speed (km/h) 60 | 50 | 40 | 30 | 20
Roads Initial Speed (km/h) | 51 | 42 | 35 | 28 | 20
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Table 11. Design Criteria for Exiting Connection Roads of the Rest
Area for Drowsy Drivers

Traveling Speed upon Entry to the
Exiting Connection Roads (km/h)

Design Speed of Exiting Connection Roads (km/h) | 60 40

Traveling Speed upon Exiting from the

.. . 51 35
Exiting Connection Roads (km/h)
Accelerating Speed (m/sec?) 1.38
Exiting Connection Roads (m) 72 ‘ 34
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Table 12. Design Criteria for Accelerating Lane of the Rest Area for
Drowsy Drivers

Design Speed at the Ending of 60 40
Exit Connection Roads (km/h)
Traveling Speed at the Beginning of 51 35

Accelerating Lane (km/h)

Arrival Speed at the Ending of 75
Accelerating Lane (km/h)

Accelerating Speed (m/sec?) 046 | 0.74
Accelerating Lane (m) 253.62 | 229.40

Table 13. Design Criteria for Acceleraton Transition Section of the
Rest Area for Drowsy Drivers

Traveling Speed upon Entry to the 75
Acceleration Transition Section (km/h)
Traveling Speed upon Exiting from the 08
Acceleration Transition Section (km/h)
Accelerating Speed (m/sec?) 0.25
Acceleration Transition Section (m) 614
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