APPENDIX D

GUARDRAIL USE GUIDELINES FOR BENEFIT/COST =1



Table D1: Guardrail Use Guidelines for Freeway

Severe Slope Hazard Range of Traffic Volumes Where Barrier is Optimal
Hazard | Offset to No
Offset Curvature |Grade % ETaia TN~ TL-2 TL-3 TL-4 TL-5

I 0 0 [ 10-19 19-100
I 0 2 [ 10-28 28-100
i 2L 0 [ 10-19 19-100
T 2L -2 g 10-28 28-100
12 0 0 i 10-100
12 0 0 12 10-100
12 0 2 8 10-100
12 0 2 12 10-100
12 2L 0 8 10-100
12 2L 0 12 10-100
12 2L 2 B 10-100
12 2L 2 12 10-100
18 0 [1] g 10-19 19-100
18 0 1} 12 10-18 158-100
18 0 [1] 20 10-19 19-100
18 0 2 i 10-100
18 0 2 12 10-19 19-100
18 0 2 20 10-19 19-100
18 2L 0 8 10-100
18 2L 0 12 10-100
18 2L 0 20 10-19 19-100
18 2L -2 i 10-100
18 2L 2 12 10-19 19-100
18 2L 2 20 10-18 18-100
26 0 0 g 10-19 19-100
26 0 0 12 10-19 19-100
26 0 0 20 10-19 19-100
26 0 2 [ 10-149 19-100
26 0 2 12 10-18 18-100
26 0 -2 20 10-19 19-100
26 2L 0 ] 10-19 19-100
26 2L [1] 12 10-19 191-00
26 2L 0 20 10-19 19-100
26 2L 2 [ 10-18 18-100
26 2L -2 12 10-19 19-100
26 2L -2 20 10-19 19-100
32 0 0 [ 10-19 19-100

32 0 0 12 10-19 19-100
32 0 1} 20 10-28 28-100
32 0 2 g 10-19 19-100
32 0 2 12 10-18 18-100
32 0 2 20 10-19 19-100
32 2L 0 [ 10-19 19-100
32 2L 0 12 10-19 19-100
32 2L [1] 20 10-28 28-100
32 2L 2 [ 10-18 158-100
32 2L 2 12 10-19 19-100
32 2L 2 20 10-19 19-100




Table D2: Guardrail Use Guidelines for Freeway

Moderately Severe Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hgfzr:: Curvature |Grade % ogls:l:;" Tm;gm o ez L3 L4 L5
7 0 0 8 10-19 16-100
7 0 7 8 1019 Ta-100
7 7L 0 8 019 Ta-100
7 2L 7 8 1019 T6-100
17 0 D 8 015 Ta-100
12 0 0 12 1019 Ta-100
12 0 3 8 015 Ta-100
12 0 2 12 1019 1a-100
17 70 D 8 019 Ta-100
12 2L 0 17 019 Ta-100
12 7L 2 8 1019 Ta-100
172 2L 2 17 019 T6-100
18 0 D 8 T0-28 Ta-100
18 0 0 1 10-19 16100
18 0 0 20 1019 (5T 6100
18 0 3 8 1619 16100
18 0 3 12 019 Ta-100
18 1 2 70 EE Ta-100
13 2L 0 8 10-19 Ta-100
18 7L 0 17 IEE Ta-100
18 2L 0 20 10-19 Ta-100
18 7L 2 B 10-19 Ta-100
18 2L 3 17 16-19 (ENT 76100
18 7L 9 70 10-19 Ta-100
76 0 0 8 10-28 78100
76 0 0 17 10-28 36100
76 0 0 20 10-19 (ENE 75100
76 0 ) 8 T0-a7 37100
7% 0 2 17 T0-28 75100
26 0 2 20 10-18 15-25 TE-100
7% 7L 0 8 T0-28 78100
26 2L 0 12 10-37 37100
7% 7L D 70 1019 7598 75100
76 2L 2 8 1037 37-100
76 7L 2 17 T0-37 37100
26 2L 2 20 10-19 ENE 8100
32 0 D B 10-46 46-100
32 0 D 17 T0-37 37-100
32 0 0 70 T0-37 37100
2 0 3 8 10-46 46-100
32 0 ) 12 T0-a7 37100
32 0 2 20 037 37100
32 70 0 8 10-46 46-100
37 2L 0 17 10-46 36-100
32 2L D 20 10-28 E-100
32 7L 3 B T0-55, 73 F5-73, 73-100
32 2L 3 12 10-46 6-100
32 2L 2 20 10-37 37-100




Table D3: Guardrail Use Guidelines for Freeway

Moderate Slope Hazard

Range of Traffic Velumes Where Barrier is Optimal

Hazard | Offset to No
Offset Curvature | Grade % Slope | Treatment TL-2 TL-3 TL-4 TL-5
T 0 0 ] 10-100
T 0 2 ] 10-100
7 2L 0 8 10-100
7 2L 2 8 10-100
12 0 0 8 10-100
12 0 0 12 10-100
12 0 2 8 10-100
12 0 2 12 10-100
12 2L 0 8 10-100
12 2L 0 12 10-100
12 2L 2 8 10-100
12 2L 2 12 10-100
18 0 0 8 10-100
18 0 0 12 10-100
18 0 0 20 10-100
18 0 2 [ 10-100
18 0 2 12 10-100
18 0 2 20 10-100
18 2L 0 8 10-100
18 2L 0 12 10-100
18 2L 0 20 10-100
18 2L 2 8 10-100
18 2L 2 12 10-100
18 2L 2 20 10-100
26 0 0 8 10-100
26 0 0 12 10-100
26 0 0 20 10-100
26 0 2 8 10-100
26 0 2 12 10-100
26 0 2 20 10-100
26 2L 0 8 10-100
26 2L 0 12 10-100
26 2L 0 20 10-100
26 2L 2 8 10-100
26 2L 2 12 10-100
26 2L 2 20 10-100
32 0 0 [ 10-100
32 0 0 12 10-100
32 0 0 20 10-100
32 0 2 8 10-100
32 0 2 12 10-100
32 0 2 20 10-100
32 2L 0 [} 10-100
32 2L 0 12 10-100
32 2L 0 20 10-100
32 2L 2 8 10-100
32 2L 2 12 10-100
37 2L ] 20 10-100




Table D4: Guardrail Use Guidelines for Freeway

Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard Grade | Offsetto
Offset Curvature o, Siope Mo Treatment TL-2 TL-3 TL-4 TL-5
7 0 0 ] 10-73,91-100 73-91
7 0 0 12 10, 28-55, 82-91 | 10-28, 73-82,91-100 A58-73
7 0 0 20 10, 28-100 10-28
7 0 -2 [] 10, 28-64, 82-100 10-19 £4-82
Fi 0 2 12 10-55, 73-100 58-73
T 0 -2 20 10-55, 73-82,100 A5-73,82-100
7 2L [1] ] 10-100
[ 2L 0 12 10-100
7 2L [1] 20 10-100
7 2L 2 ] 10-64, 82-100 h4-82
7 2L 2 12 10-100
7 2L 2 20 10-100
12 0 0 ] 10-28 37-100
12 0 0 12 10-100
12 0 0 20 10-100
12 0 2 ] 10-100
12 0 2 12 10-100
12 0 -2 20 10-100
12 2L 0 8 10-100
12 2L 0 12 10-100
12 2L 0 20 10-64,82-100 h4-82
12 2L 2 ] 10-100
12 2L 2 12 10-91 91-100
12 2L 2 20 10, 28-91 10-28 91-100
18 0 [1] ] 10-15, 73 18-28 64-73 73-100 28-64
18 0 0 12 10-19, 82-100 19-82
18 0 [1] 20 10-100
18 0 2 ] 10-37, 73-82 82-100 37-73
18 0 2 12 10, 64 10-19, 91-100 19-64, 64-91
18 0 2 20 10-100
18 2L 0 ] 19-28 10-19, 28-100
18 2L 0 12 10-100
18 2L 0 20 10-100
18 2L -2 ] 10, 28-100
18 2L 2 12 10-100
18 2L -2 20 10-100
26 0 0 8 10-100
26 0 0 12 10-19, 19-55, 91-10 82-91 A55-82
26 0 0 20 10-46, 64-100 46-64
26 0 2 8 10-100
26 0 2 12 37-46, A4-100 10-37 46-64
26 0 -2 20 10-100
26 2L [1] ] 10, 28-46, 64, 82-100] 10-28, 46-64 G4-82
26 2L 0 12 10-37, 65, 100 A7-55 91-100 A5-91
26 2L 0 20 10-19 19-100
76 70 ) 3 1019, 37-55, 73-81 | 19-37, 55-73, 91-100
26 2L 2 12 10-19, 64-73 19-28, 55-64, 91-100 28-55, 73-1
26 2L 2 20 28-64 10-28, 64-100
32 0 0 8 73100 46-55 10-46, 55-73
32 0 0 12 10-100
32 0 0 20 10-73,91-100 T73-91
32 0 2 ] 10-15, 46-64 18-28 28-46, 64-100
32 0 -2 12 10-37,73 37-73,73-100
32 0 2 20 10-28, 46-100 28-46
32 2L 0 8 10-100
32 2L 0 12 10-100
32 70 0 20 10-38, 64-67, 100 | 25-46, 46-64, 62-100
32 2L 2 8 10-100
32 2L 2 12 10-100
37 2L 2 20 28-37,91-100 a7-73 10-19, 73-91




Table D3: Guardrail Use Guidelines for Freeway

Moderately Severe Point Hazard

Range of Traffic Volmmes Where Barrier is Optimal

Hazard Grade | Offset to
Offset Curvature i Slope No Treatment TL-2 TL-3 TL-4 TL-5
7 0 0 ] 10-100
T 0 0 12 10-28, 46-100 28-46
T 0 0 20 10-73, 91-100 73-91
7 0 2 ] 10-100
T 0 2 12 10-100
T 0 2 20 10-100
T 2L 0 ] 10-100
T 2L 0 12 10-100
T 2L 0 20 10-100
T 2L 2 ] 10-46, 64-100 46-100
7 2L 2 12 10-100
T 2L 2 20 10-100
12 0 0 ] 10-55, 82-100 A5-64 B4-82
12 0 0 12 10-100
12 0 0 20 10-100
12 0 2 ] 10-46, 64, 82-100 46-64 64-82
12 0 2 12 10-100
12 0 2 20 10-100
12 2L 0 ] 10-100
12 2L 0 12 10-100
12 2L 0 20 10-100
12 2L 2 ] 10-100
12 2L -2 12 10-100
12 2L 2 20 10-100
18 0 0 ] 10,28, 46 10-28, 28-46, 73-100 46-73
18 0 0 12 10-100
18 0 0 20 10-100
18 0 2 ] 10-19, 73-82, 82-100 19-73
18 0 2 12 10-19, 37-100 19-37
18 0 2 20 10-100
18 2L 0 ] 16-55 10-46, 55-100
18 2L 0 12 10-100
18 2L 0 20 10-100
18 2L 2 ] 10-19, 46-55 19-46, 55-91, 91-100
18 2L 2 12 10-100
18 2L 2 20 10-100
26 0 0 ] 10-100
26 0 0 12 28-46, 52-91 10-28, 64-82 91-100 46-64
26 0 0 20 10-100
26 0 2 ] 10-100
26 0 2 12 10-19, 73-91 18-73 81100
26 0 2 20 10-100
26 2L 0 8 10-73,100 73100
26 2L 0 12 10-585, 91-100 55-91
26 2L 0 20 10-28, 46-64 28-46, 64-100
26 2L 2 ] 10-100
26 2L 2 12 10-37, 55-100 37-548
26 2L 2 20 10-37, 91-100 37-91
32 0 0 ] 10-28 46-100 28-46
32 0 0 12 10-100
32 0 0 70 710-18, 46-55, 73-82, 10 18-78 78-4F, 5573, 82-100
32 0 2 ] 10-46, 64-100 46-64
32 0 2 12 28-37 10-28, 37-55 55-100
32 0 2 20 10-37, 55-64 91-100 A7-55, 64-581
32 2L 0 ] 10-100
32 2L 0 12 10-100
37 2L 0 20 10-100
32 2L 2 ] 10-100
32 2L 2 12 10-100
32 2L . 20 10-100




Table D6: Guardrail Use Guidelines for Freeway

Moderate Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard Grade | Offset to

Offset Curvature W Slane No Treatment TL-2 TL-3 TL-4 TL-5
¥ 0 0 8 10-100
7 0 0 12 10-100
7 0 0 20 10-100
7 0 2 8 10-100
i 0 2 12 10-100
7 0 2 20 10-100
7 2L [1] ] 10-19, 55-64 18-548, 64-100
T 2L 0 12 10-28, 46-64 28-46, 64-100
¥ 2L 0 20 19-37 10-19 37-100
7 2L 2 ] 10-28 91-100 28-91
7 2L 2 12 258-46, 64-52 100 10-28, 46-64, 82-100
7 2L 2 20 10-28, 55 82-100 28-54, 55-82
12 0 0 8 10-100
12 0 0 12 10-100
12 0 0 20 10-100
12 0 2 8 10-100
12 0 2 12 10-100
12 0 2 20 10-100
12 2L [1] ] 10-64, 82-100 f4-82
12 2L 0 12 10-73,100 73-100
12 2L 0 20 10-28, 46-82 28-46, 82-100
12 2L 2 8 10-100
12 2L 2 12 28-37 10-28 3A7-100
12 2L 2 20 28-46, 64-73 10-28 46-64, ¥3-100
18 0 0 8 10-19 158-100
18 0 0 12 10-18 18-100
18 0 0 20 10-100
18 0 2 8 37-46, 91-100 28-37 10-28, 46-91
18 0 2 12 10-28 28-100
18 0 2 20 10-100
18 2L 0 8 10-100
18 2L 0 12 10-100
18 2L 0 20 10-37, 55-100 37-55
18 2L 2 8 10-100
18 2L 2 12 10-100
18 2L 2 20 10-64, 82-100 G4-82
26 0 0 8 10-100
26 0 0 12 10-100
26 0 0 20 10-100
26 0 2 8 10-100
26 0 2 12 10-100
26 0 2 20 10-28, 100 28-100
26 2L 0 8 10-100
26 2L 0 12 10-100
26 2L 0 20 10-100
26 2L 2 8 10-100
26 2L 2 12 10-100
26 2L 2 20 10-100
32 0 0 8 10-100
32 0 0 12 10-100
32 [1] [1] 20 10-91 91-100
32 0 2 8 10-100
32 0 2 12 10-100
32 0 2 20 10-100
32 2L 0 8 10-100
32 2L 0 12 10-100
32 2L 0 20 10-100
32 2L 2 8 10-100
32 2L 2 12 10-100
32 2L 2 70 10-100




Table D7: Guardrail Use Guidelines for Rural Arterial

Severe Slope Hazard

Range of Traffic Volumes Where Barrier is Optimal

Heamud e ratiine | Grate il oL No Treatment L2 L3 TL-4 L5
Offset e Slope

7 0 0 8 25-50
7 0 3 ] 7550
7 I 0 ] 25650
7 IL 3 ] 2660
12 0 0 8 2660
12 0 0 12 7550
2 0 3 ] 7550
12 0 3 12 2550
12 1L 0 8 2650
12 10 0 12 7550
7 IC 3 ] 7550
12 IL 3 12 25560
13 0 0 8 2660
13 0 0 12 2550
8 0 0 70 7550
13 0 3 ] 2560
13 0 3 12 2650
13 0 3 20 2650
13 IC 0 ] 3550
8 IC 0 2 7550
13 IL 0 20 2660
18 1L 3 g 2660
13 IC 3 12 7550
8 IC 3 70 7550
76 0 0 ] 2550
76 0 0 12 2660
76 0 0 70 7550
76 0 3 B 7550
76 0 3 12 25660
76 0 3 20 2660
76 I 0 g 2550
76 Ir 0 12 7550
76 I 0 70 2550
76 10 3 g 2650
76 1L 3 12 2650
76 I0 3 70 7550
32 0 0 B 763635, 45.355] 36.25-45.05
32 0 0 12 2550
32 0 0 20 2650
32 0 3 ] 75 3150
37 0 3 12 7550
32 0 3 20 2560
32 1L 0 8 26-60

32 I 0 12 25715 271550
37 IC 0 70 7550
32 IL 3 ] 7560

32 I 3 12 26716 21550
7 I 3 70 26-50




Table D8: Guardrail Use Guidelines for Rural Arterial

Rural Arterial Moderately Severe Slope
Functional Class

Range of Traffic Volumes Where Barrier is Optimal

Hazard Offset to No
Offset Curvature | Grade % Slope Treatmarit TL-2 TL-3 TL-4 TL-5

7 1] 0 8 2 A-Al
7 1] 3 8 2.5-50
7 4L 0 8 7 A-Al
7 4L -3 8 2.5-500
12 0 0 [ 2.48-40
12 1] 1] 12 2 .5-50
12 0 -3 8 2.46-40
12 1] 3 12 2 A-Al
12 4L 0 [ 2.5-50
12 4L 0 12 2 A-Al
12 4L -3 [ 2.5-50
12 I 3 12 2 5-50
18 1] 1] 8 2 .5-50
18 0 0 12 2 A-A0
18 1] 1] 20 2.5-40
18 1] 3 8 7 A-Al
18 1] 3 12 2 .5-40
18 0 -3 20 2.48-40
18 4L 0 8 2.5-40

18 4L 0 12 2.46-40
18 4L 1] 20 2 A-Al
18 4L -3 8 2.5-a0

18 4L 3 12 2 A-Al
18 4L -3 20 2.5-50
26 1] 0 8 2 5-A0

26 0 0 12 2.5-50

26 0 0 20 25-168.75 16.75-50
26 1] -3 8 2.5-40

26 0 3 12 2 5-A0

26 0 -3 20 2512 12-50
26 i 0 8 2 5-A0

26 4L 0 12 2.5-40

26 4L 0 20 2A-21A 31-80 21.8-31
26 4L 3 8 2.5-40

26 4L -3 12 2.5-a0

26 4L -3 20 25-26.25 26.25-50
32 0 0 [ 2.5-50

32 0 1] 12 2 5-A0

32 0 0 20 2 5-50

32 1] 3 8 2 5-A0

32 1] -3 12 2.5-40

32 1] 3 20 2 5-A0

32 4L 1] 8 2.5-40

32 I 0 12 2 5-A0

32 4L 0 20 2.5-40

32 4L 3 8 2 5-A0

32 4L 3 12 2.5-40

32 ELN 3 20 2 5-A0




Table D9: Guardrail Use Guidelines for Rural Arterial

Rural Arterial Moderate Slope Functional Class

Range of Traffic Volumes Where Barrier is Optimal

Hazard Offset to No
Offset Curvature | Grade % Slope Tiestrai TL-2 TL-3 TL-4 TL-5

i 0 0 8 2.8-50
7 0 3 [ 2.8-50
7 4L 0 [ 2.8-80
7 4L 3 [ 2.8-80
12 0 0 [ 2.8-50
12 1] 0 12 2.8-80
12 0 3 [ 2.8-580
12 0 3 12 2.8-50
12 4L 0 [ 2.8-50
12 4L 0 12 2.8-50
12 4L 3 [ 2.8-80
12 4L 3 12 2.8-80
18 0 0 [ 2.8-50
18 1] 0 12 2.8-80
18 0 0 20 2.8-580
18 0 3 [ 2.8-50
18 0 -3 12 2.8-50
18 0 3 20 2.8-50
18 4L 0 [ 2.8-80
18 4L 0 12 2.8-80
18 4L 0 20 2.8-50
18 4L 3 [ 2.8-80
18 4L 3 12 2.8-580
18 4L 3 20 2.8-50
26 0 0 [ 2.8-50
26 0 0 12 2.8-50
26 0 0 20 2.8-80
26 0 3 [ 2.8-80
26 0 3 12 2.8-50
26 1] -3 20 2.8-80
26 4L 0 [ 2.8-580
26 4L 0 12 2.8-50
26 4L 0 20 2.8-50
26 4L 3 [ 2.8-50
26 4L 3 12 2.8-80
26 4L 3 20 2.8-80
32 0 0 [ 2.8-80
32 0 0 12 2512 12-A0
32 0 0 20 2.8-580
32 1] 3 [ 2.8-50
32 0 3 12 7.25-12 [.A-7.25,12-80
32 0 3 20 2.8-50
32 4L 0 [ 2.8-80

32 4L 0 12 2.8-80

32 4L 0 20 2.8-80
32 4L 3 [ 2.8-50

32 4L 3 12 2.8-80

37 E1N 3 20 2850

10




Table D10: Guardrail Use Guidelines for Rural Arterial

Severe Point Hazard

Range of Traffic Vol

‘Where Barrier is Optimal

Hgfzr:;f Curvature G’%de og:;:;;o No Treatment L2 L3 TL-4 L5
5 0 0 8 75-50
5 0 0 12 7550
5 0 0 20 7550
5 0 3 8 7550
5 0 3 12 7550
5 0 3 20 7550
5 aL 0 8 754575 45.25-50
5 aL 0 12 754575 45.25-50
5 aL 0 20 7550
5 aL 3 8 75405 30550
5 L 3 12 754575 45.35-50
5 aL 3 20 754575 45.35-50
8 0 0 8 751675 167550
8 0 0 12 7550
3 0 0 20 7512 1250
8 0 3 3 7512 1250
8 0 3 12 7550
8 0 3 20 7512 1250
8 aL 0 8 7550
8 aL 0 12 7550
8 aL 0 20 7550
8 aL 3 8 7550
3 L 3 12 7550
8 aL 3 20 7550
12 0 0 8 7550
12 0 0 12 7550
12 0 0 20 725132 76725 1250
12 0 3 8 7550
12 0 3 12 7550
12 0 3 20 7550
12 aL 0 8 751675 16.75-50
12 aL 0 12 7512 1250
12 aL 0 20 7550
12 aL 3 8 7512 1250
12 aL 3 12 7550
12 aL 3 20 7550
18 0 0 8 7531, 50 350
18 0 0 12 7550
18 0 0 20 75715 71650
18 0 3 8 757675 76.25-50
18 0 3 12 7550
18 0 3 20 751675 16.75-50
18 aL 0 8 7550
18 aL 0 12 7550
18 aL 0 20 7550
18 aL 3 8 7550
18 L 3 12 7550
18 aL 3 20 7550
2 0 0 8 7550
21 0 0 12 7550
2 0 0 20 7550
2 0 3 8 7550
2 0 3 12 7550
2 0 3 20 7550
21 aL 0 8 7550
2 aL 0 12 7550
2 aL 0 20 7550
21 aL 3 8 7550
2 aL 3 12 7550
71 L 3 70 7550

11




Table D11: Guardrail Use Guidelines for Rural Arterial

Moderately Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

H;:r:: Curvature G’;'-’-e ugf:;: No Treatment L2 L3 T4 s
5 0 0 8 2.5-50
5 0 0 12 2550
5 0 0 20 7550
5 0 3 8 2560
5 0 3 12 7550
5 0 3 20 7550
5 4L 0 8 2.5-50
5 4L 0 12 2.5-50
5 m 0 20 7550
5 m 3 8 7550
5 4L -3 12 2.5-50
5 4L -3 20 2.5-50
8 0 0 8 7550
8 0 0 12 2550
8 0 0 20 2.5-50
3 0 3 8 7550
8 0 3 12 7550
8 0 -3 20 2550
8 p1n 0 8 751675 T6.75-50
(] 4L [1] 12 2.5-50
8 4L 0 20 2.5-50
8 i 3 8 7513 1250
8 4L 3 12 2.5-50
8 1L 3 20 7550
12 0 [1] g 2.5-50
12 0 0 12 2.5-50
7 0 0 20 751678 767550
12 0 -3 8 2.5-50
172 0 3 12 7550
17 0 3 20 TE516.75 T6.75-50
12 4L 0 8 2.5-50
7 i 0 12 7537 3150
7 L 0 20 TE516.75 76.75-50
17 1L 3 8 7550
17 L 3 12 7576.25 762550
12 L 3 20 7513 12.50
3 0 0 8 7550
18 0 0 12 2.5-50
13 0 0 20 7597 3150
18 0 -3 [ 2.5-50
18 0 3 12 2.5-50
3 0 3 20 T5715 550
18 4L 0 8 2.5-50
18 4L 0 12 2.5-50
3 i 0 20 7550
18 4L 3 8 2.5-50
3 i 3 12 7550
18 4L -3 20 2.5-50
24 0 0 8 2.5-50
721 0 0 12 7550
P 0 0 20 T5405 10550
21 0 3 8 7550
24 0 -3 12 2.5-50
21 0 3 20 753578 57550
71 L 0 8 7550
24 4L 0 12 2.5-50
21 i 0 20 75.50
24 4L -3 [ 2.5-50
24 4L 3 12 2.5-50
ya| T 3 70 7550

12




Table D12: Guardrail Use Guidelines for Rural Arterial

Maoderate Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

H;;:: Curvature G';]de ogf:;:’ No Treatment L2 L3 TL4 L5

5 0 0 3 75-50

5 0 0 17 754575 | 457550
5 0 0 70 7550

5 0 3 ] 75.3575 | 357550
5 0 3 17 753575 | 357550
5 0 3 70 7531 31-50
5 L 0 3 T5ED

5 T 0 7 7550

5 i 0 70 7550

5 T 3 3 7550

5 L 3 12 7580

5 L 3 20 7550

3 0 0 ] 753 3750
3 0 0 17 7550

3 0 0 70 759675 | 267550
3 0 3 ] 759675 | 26.75-50
3 0 3 12 75715 | 21550
3 ] 3 70 75716 | 21580
] L 0 3 T5ED

] L 0 17 7550

] i 0 70 7550

3 T 3 3 7550

3 L 3 12 7580

3 L 3 70 7550

[F2 0 0 ] 7550

17 ] 0 17 7550

12 0 0 70 755D

P2 0 3 ] 7550

17 0 3 17 7550

12 0 3 70 TEED

2 L 0 ] 7550

[ i 0 17 7550

17 T ] 70 7580

12 L 3 3 7580

[ L 3 17 7550

[ i 3 20 7550

13 0 0 3 7550

13 0 0 12 7580

18 0 0 70 7550

8 0 3 ] 7550

13 0 3 17 7580

13 0 3 70 755D

8 L 0 ] 7550

18 i 0 17 7550

18 T 0 70 7550

13 L 3 3 7580

18 T 3 17 7550

8 i 3 20 7550

21 (] 0 3 7580

21 0 0 12 7580

21 0 0 70 7550

21 0 3 ] 7550

21 0 3 17 7550

21 0 3 70 7580

21 L 0 ] 7550

21 i 0 17 7550

21 T ] 70 7580

21 L 3 3 7580

21 L 3 17 7550

71 pin 3 70 7550

13




Table D13: Guardrail Use Guidelines for Rural LC

Rural LC Severe Slope Functional

Class Range of Traffic Volumes Where Barrier is Optimal
Hazard Grade | Offset to
Offset (_Zuwature % Slope No Treatment TL-2 TL-3 TL-4 TL-5

5 0 0 3 0.5-5
5 0 0 6 0.5-5
5 0 6 3 0.5-5
5 0 6 6 0.5-5
5 10L 0 3 0.5-0.95 0.95-5
5 10L 0 [ 0.5-2.3 2,345
5 10L 5 3 0.5-5
5 10L 6 6 0.5-0.95 0.95-4
8 0 0 3 0.5-5
8 0 0 b 0.5-5
8 0 0 12 0.5-5
[ 0 5 3 0.5-5
[ 0 5 [ 0.5-5
[ 0 5 12 0.5-5
8 10L 0 3 0.6-1.85 27541 |185-275 41-4
8 10L 0 6 0.5-1.85 1.85-4
8 10L 0 12 0.5-0.95 0.95-5
8 10L 6 3 0.5-1.85 1.85-4
[ 10L 5 [3 0.5-5
[ 10L 5 12 0.5-5
12 0 0 3 0.5-5
12 0 0 6 0.5-5
12 0 0 12 0.5-5
12 0 6 3 0.5-5
12 0 5 b 0.5-5
12 0 5L 12 0.5-5
12 10L 0 3 0.5-5

12 10L 0 6 0.5-5

12 10L 0 12 0514 1.4-5
12 10L 6 3 0.5-5

12 10L 6 [ 0.5-5

12 10L 5 12 0.5-0.95 0.95-5
18 0 0 3 0.5-5
18 0 0 [ 0.5-5
18 0 0 12 0.5-5
18 0 6 3 0.5-5
18 0 5 [ 0.5-5
18 0 6 12 0.5-5
18 10L 0 3 0.5-5

18 10L 0 [ 0.5-5

18 10L 0 12 0.5-5

18 10L 6 3 0.5-5

18 10L 6 6 0.5-5

18 10L 6 12 0.5-5

24 0 0 3 0.5-0.95 0.95-5
24 0 0 [ 0.5-0.95 0.95-5
24 0 0 12 0.5-1.4 1.4-5
24 0 6 3 0.5-5
24 0 6 6 0.5-5
24 0 6 12 0.5-5
24 10L 0 3 0.5-5

24 10L 0 [ 0.5-5

24 10L 0 12 0.5-5

24 10L 5 3 0.5-5

24 10L 6 6 0.5-5

29 T0L 5 12 0.5-5
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Table D14: Guardrail Use Guidelines forRural LC

Rural LC Moderately Severe Slope Functional

Class Range of Traffic Volumes Where Barrier is Optimal
Hazard ! Grade | Offsetto No
Offset Curvature % Slope Trectmont TL-2 TL-3 TL-4 TL-5
5 0 0 3 0.5-5
5 0 0 b 0.5-5
5 0 5 3 0.5-5
3 0 6 6 0.5-5
5 10L 0 3 0.5-5
5 10L 0 [§ 0.5-5
5 10L 5 3 0.5-5
5 10L 6 6 0.5-5
8 0 0 3 0.5-5
[] 0 0 b 0.5-5
[ 0 0 12 0.5-5
8 0 6 3 0.5-5
8 0 6 6 0.5-5
8 0 5 12 0.5-5
[ 10L 0 3 0.5-5
8 10L 0 6 0.5-5
8 10L 0 12 0.5-5
[] 10L 5 3 0.5-5
[ 10L 5 6 0.5-5
8 10L 6 12 0.5-5
12 0 0 3 0.5-5
12 0 0 b 0.5-5
12 0 0 12 0.5-5
12 0 6 3 0.5-5
12 0 6 b 0.5-5
12 0 5 12 0.5-5
12 10L 0 3 0.5-5
12 10L 0 6 0.5-5
12 10L 0 12 0.5-5
12 10L 5 3 0.5-5
12 10L 5 6 0.5-5
12 10L 6 12 0.5-5
18 0 0 3 0.5-5
18 0 0 b 0.5-5
18 0 0 12 0.5-5
18 0 6 3 0.5-5
18 0 6 6 0.5-5
18 0 5 12 0.5-5
18 10L 0 3 0.5-5
18 10L 0 6 0.5-5
18 10L 0 12 0.5-5
18 10L 5 3 0.5-5
18 10L 5 6 0.5-5
18 10L 6 12 0.5-5
24 0 0 3 0.5-5
24 0 0 b 0.5-5
24 0 0 12 0.5-5
24 0 6 3 0.5-5
24 0 6 b 0.5-5
24 0 5 12 0.5-5
24 10L 0 3 0.5-5
24 10L 0 6 0.5-5
24 10L 0 12 0.5-5
24 10L 5 3 0.5-5
24 10L 5 6 0.5-5
21 TOL 5 T2 0.5-5
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Table D15: Guardrail Use Guidelines for Rural LC

Rural LC Moderate Slope Functional

Class Range of Traffic Volumes Where Barrier is Optimal
H;;r:: Curvature Gr;}-"" Osﬂls:;:’ No Treatment | TL-2 L3 L4 L5

5 0 0 3 0.5-5
5 0 0 6 0.5-5
5 0 6 3 0.5-5
5 0 6 b 0.545
5 10L 0 3 0.5-0.95 0.95-5
5 10L 0 [ 0.5-1.85 1.85-5
5 10L 5 3 0.5-5
5 10L I [ 0.5-0.95 0.95-5
8 0 0 3 0.5-5
8 0 0 3 0.5-5
8 0 0 12 0.5-5
8 0 6 3 0.5-5
8 0 6 6 0.5-5
8 0 6 12 0.5-5
8 10L 0 3 0.5-2.75, 3 65-8 2.75-3.65
8 10L 0 [§ 0.5-5

8 10L 0 12 0.5-5

8 10L 6 3 0.5-5

8 10L 6 [ 0.5-5

8 10L 6 12 0.5-5

12 0 0 3 0.5-5

12 0 0 6 0.5-5

12 0 0 12 0.5-5

12 0 I 3 0.5-5
12 0 I b 0.5-5
12 0 5 12 0.5-5
12 10L 0 3 0.5-5

12 10L 0 6 0.5-5

12 10L 0 12 0.5-5

12 10L 6 3 0.5-5

12 10L 6 6 0.5-5

12 10L 6 12 0.5-5

18 0 0 3 0.5-5

18 0 0 6 0.5-5

18 0 0 12 0.5-5

18 0 6 3 0.5-5

18 0 6 b 0.5-5

18 0 5 12 0.5-5

18 10L 0 3 0.5-5

18 10L 0 [] 0.5-5

18 10L 0 12 0.5-5

18 10L I 3 0.5-5

18 10L 5 [3 0.5-5

18 10L 6 12 0.5-5
24 0 0 3 0.5-5
24 0 0 6 0.5-5
24 0 0 12 0.5-5
24 0 6 3 0.5-5
24 0 6 [ 0.5-5
24 0 6 12 0.5-5
24 10L 0 3 0.5-5
24 10L 0 [ 0.5-5
24 10L 0 12 0.5-5
24 10L i 3 0.5-5
24 10L 5 3 0.5-5
2d T0L 5 12 0.5-5
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Table D16: Guardrail Use Guidelines for Rural LC

Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

H;f!;ertd CLnatie Gr:’;" ‘_’gf:;:“ No Treatment T2 L3 T4 s
H 0 0 3 0.5-5
H 0 0 6 0.5-5
h 0 0 12 0.5-5
5 0 5 3 055
5 0 5 5 055
H] 0 H 12 0.5-5
5 0L 0 3 05045 0055
5 0L 0 5 0514 T.655
5 0L 0 7 0514 145
5 0L 5 3 055
H] 10L H [ 0.5-5
h 10L 6 12 0.5-5
] 0 0 3 055
3 0 0 5 055
] 0 0 12 0.5-5
] 0 H 3 0.5-5
[] [1] 6 6 0.5-5
] 0 5 2 055
] oL 0 3 05785375 78533
3 0L (] 5 0523 735
] 0L 0 12 0574, 36541 14365415
3 0L 5 3 §.50.05 4555 0.85-455
] 0L 5 5 .5-0.85 0655
] 0L 5 B 055
12 0 0 3 0.5-5
12 0 [1] [ 0.5-5
2 0 0 7 55
[ 0 5 3 055
[ 0 5 5 055
12 0 H 12 0.5-5
12 10L 0 3 0.5-5
2 0L 0 5 055
[ 0L 0 B 5785, 7755 185275
17 0L 5 3 0573 3705 7337
7 0L 5 5 05714 3655 14365
12 0L 5 12 050.05 526 08537, 3.05
8 0 0 3 5.0 0955
8 0 0 5 05095 0855
18 0 0 12 0.5-5
18 [1] 6 3 0.5-5
18 [1] 6 6 0.5-5
8 0 5 2 055
18 oL 0 3 055
18 10L 0 [ 0.5-5
18 10L 0 12 0.5-5
18 0L 5 3 055
18 0L 5 5 055
18 0L 5 2 055
24 0 0 3 0.5-5
21 0 0 5 0573305 7330
21 0 0 7 05373 305 7333
21 0 5 3 05-0.85, 275 085275, 2755
21 (] 5 5 5095 1437 37E
21 0 5 17 75045 655
24 10L 0 3 0.5-5
21 0L 0 5 055
21 0L 0 B 055
24 10L H 3 0.5-5
24 10L H 6 0.5-5
71 0L 5 7 055
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Table D7: Guardrail Use Guidelines for Rural LC

Moderately Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

H;;:;f Curvature Gr;de osﬁf':; :’ No Treatment TL-2 L3 TL-4 LS
5 0 0 3 055
5 0 0 [ 0.5-5
5 0 0 12 0.5-5
5 0 5 3 055
5 0 6 6 0.5-5
5 0 6 12 0.5-5
5 00 0 3 05105, 4555 T85-4.55
5 100 0 5 055
5 0L 0 12 05008 0.655
5 100 5 3 0514 745
5 100 5 5 055
5 1001 6 12 0.5-5
8 0 0 3 055
8 0 0 5 055
8 0 0 12 0.5-5
] 0 6 L] 0.5-5
8 0 5 5 055
8 0 6 12 0.5-5
8 0L 0 3 05185, 2758 185275
8 00 0 5 0523, 3.0-.65, 4555 7532, 165455
8 100 0 172 0523, 323655 23332, 3655
8 0L 5 3 0.5-1.85, 2.75-3.65, 4. 555 785275, 5.65-4.58
8 100 5 5 0514 745
8 100 5 172 055
12 0 0 3 0.5-5
12 0 0 5 055
12 0 0 17 055
12 0 6 3 0.5-5
12 0 6 [ 0.5-5
12 0 5 172 055
12 10L 0 3 0.5-5
12 10L 0 6 0.5-5
1 100 0 172 0532415 N
12 100 5 3 055
12 0L 5 6 051852758 185275
12 100 5 172 0.5-185 1.655
18 0 0 3 0514 745
18 0 0 5 05008 D655
18 0 0 12 05005 0.955
18 0 5 3 055
18 0 6 6 0.5-5
18 0 6 12 0.5-5
18 00 0 3 055
18 10L 0 [ 0.5-5
18 10L 0 12 0.5-5
18 100 5 3 055
18 100 5 5 055
18 10L 6 12 0.5-5
21 0 0 3 055
21 0 0 5 055
71 0 0 7 05105, 306 78532
21 0 5 3 05165, 2755 785275
24 0 5 5 0514, 325 1432
71 0 5 7 05005 0655
24 10L 0 3 0.5-5
21 00 0 5 055
24 10L 0 12 0.5-5
24 10L 6 3 0.5-5
21 0L 5 5 0.55
24 0L b 12 0.5-5
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Table D18: Guardrail Use Guidelines for Rural LC

Moderate Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard Grade | Offsetto
Offset Curvature % 3 Slnﬁe No Treatment TL-2 TL-3 TL-4 TL-5

] 0 0 3 0.5-5
] 0 0 [ 0.5-0.95 0.95-5
R 0 0 12 0.5-0.95 0.95-5
] 0 5 3 0.5-5
5 0 6 6 0.5-5
5 0 6 12 0.5-5
5 10L 0 3 0.5-5

] 10L 0 [ 0.5-5

5 10L 0 12 0.5-5

] 10L 6 3 0.5-5

5 10L 6 b 0.5-5

5 10L 6 12 0.5-5

8 0 0 3 0.5-1.85 1.85-5
] 0 0 [ 0.5-0.95 0.95-5
8 0 0 12 0.5-0.95 0.95-5
8 0 6 3 0.5-0.95 0.95-5
8 0 6 b 0.5-5
8 0 6 12 0.5-5
8 10L 0 3 0.5-5

8 10L 0 b 0.5-5

8 10L 0 12 05-1.4 325 1.4-3.2
8 10L 5 3 0.5-5

8 10L 5 6 0.5-5

8 10L 6 12 0.5-1.4,3.2-5 1.4-3.2
12 0 0 3 0.5-5

12 0 0 6 0.5-5

12 0 0 12 05273 2.3-5
12 0 6 3 0.5-5

12 0 6 b 1.4-1.85,3.2-5 0.5-1.4,1.85-2.75
12 0 6 12 0.5-5
12 10L 0 3 0.5-5

12 10L 0 [ 0.5-5

12 10L 0 12 0.5-5

12 10L 6 3 0.5-5

12 10L 6 b 0.5-5

12 10L 6 12 0.5-5

18 0 0 3 0.5-5

18 0 0 3 0.5-5

18 0 0 12 0.5-5

18 0 6 3 0.5-5

18 0 6 6 0.5-5

18 0 6 12 0.5-5

18 10L 0 3 0.5-5

18 10L 0 6 0.5-5

18 10L 0 12 0.5-5

18 10L 6 3 0.5-5

18 10L 6 b 0.5-5

18 10L 6 12 0.5-5

24 0 0 3 0.5-5

24 0 0 b 0.5-5

24 0 0 12 0.5-5

24 0 6 3 0.5-5

24 0 6 b 0.5-5

24 0 6 12 0.5-5

24 10L 0 3 0.5-5

24 10L 0 3 0.5-5

24 10L 0 12 0.5-5

24 10L 6 3 0.5-5

24 10L 6 6 0.5-5

20 TOL 5 12 0.5-5
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Table DM9: Guardrail Use Guidelines for Urban Arterial

Urban Arterial Severe Slope Functional

Class Range of Traffic Volumes Where Barrier is Optimal

~ Hazard Grade | Offset to No

Offset Curvature u Slope | Treatment TL-2 TL-3 TL-4 TL-5

5 0 0 3 2.5-50
5 0 0 6 2.5-50
5 0 -3 3 2.5-50
5 0 3 6 2.5-50
5 6L 0 3 2.5-50
5 6L 0 b 2.5-50
5 6L 3 3 2.5-50
5 6L -3 [ 2.5-50
] 0 0 3 2.5-50
8 0 0 6 2.5-50
] 0 0 12 2.5-50
8 0 3 3 2.5-50
8 0 -3 6 2.5-50
] 0 3 12 2.5-50
8 6L 0 3 2.5-50
8 6L 0 [ 2.5-50
] 6L 0 12 2.5-50
8 6L -3 3 2.5-50
] 6L -3 b 2.5-50
8 6L 3 12 2.5-50
12 0 0 3 2.5-50
12 0 0 b 2.5-50
12 0 0 12 2.5-50
12 0 3 3 2.5-50
12 0 -3 b 2.5-50
12 0 -3 12 2.5-50
12 6L 0 3 2.5-50
12 6L 0 3 2.5-50
12 6L 0 12 2.5-50
12 6L 3 3 2.5-50
12 6L -3 6 2.5-50
12 6L -3 12 2.5-50
18 0 0 3 2.5-50
18 0 0 6 2.5-50
18 0 0 12 2.5-50
18 0 3 3 2.5-50
18 0 3 6 2.5-26.25, 45 25-40 | 26.25-45.25
18 0 3 12 2.5-50
18 6L 0 3 2.5-50
18 6L 0 [ 25-31 31-50
18 6L 0 12 2.5-50
18 6L -3 3 2.5-50
18 6L -3 b 2.5-50
18 6L 3 12 2524 21.5-50
24 0 0 3 2.5-50
24 0 0 b 2.5-50
24 0 0 12 25214 21.5-50
24 0 3 3 2.5-50
24 0 -3 b 2.5-50
24 0 -3 12 2.5-50
24 6L 0 3 2.5-50
24 6L 0 3 2.5-50
24 6L 0 12 2.5-50
24 6L 3 3 2.5-50
24 6L 3 6 2.5-50
2q 6L 3 T2 2.5-50
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Table D20: Guardrail Use Guidelines for Urhan Arterial

Urban Arterial Moderately Severe Slope
Functional Class Range of Traffic Volumes Where Barrier is Optimal
~ Hazard ¥ Grade Offset to No
Offset Curvature % Slope TrEGtment TL-2 TL-3 TL-4 TL-5
] 0 0 3 5-60, 65-80 50-65
5 0 0 6 5-725 72.5-80
h 0 3 3 5-80
5 0 3 6 5-725 72.5-80
h 6L 0 3 5-87.5 57.5-80
5 6L 1] 6 5-80
5 6L 3 3 5-80
5 6L 3 6 5-80
g 0 0 3 5-80
[ 1] 1] 6 5-80
[ 0 0 12 5-80
8 1] 3 3 5-80
[ 0 -3 6 5-80
a 0 3 12 5-57 5 72580 A7 A-T725
[ 6L 1] 3 5-80
8 6L 1] [ A-00
[ 6L 0 12 5-80
g 6L -3 3 580
[ 6L 3 6 A-80
g 6L 3 12 5-80
12 0 0 3 5-12.5 12.5-80
12 0 0 6 5-80
12 1] 1] 12 5-80
12 0 3 3 5-80
12 0 -3 [ 5-20
12 0 -3 12 5-80
12 6L 1] 3 5-20
12 6L 0 6 5-80
12 6L 1] 12 5-20
12 6L 3 3 5-80
12 6L 3 [ A-80
12 6L 3 12 5-80
18 0 1] 3 5-20
18 0 1] 6 5-80
18 0 1] 12 5-20 20-80
18 0 3 3 5-80
18 0 -3 6 5-80
18 0 3 12 5-20 20-80
18 6L 0 3 5-80
18 6L 1] [ 5-20
18 6L 0 12 5-80
18 6L 3 3 5-20
18 6L 3 [ 5-80
18 6L 3 12 5-80
24 0 0 3 5-80
24 0 1] 6 5-20
24 0 0 12 5-80
24 0 3 3 5-20
24 0 3 6 5-80
24 1] 3 12 5-80
24 6L 0 3 5-80
24 6L 1] [ 5-80
24 6L 0 12 5-80
24 6L 3 3 5-80
24 6L 3 [ 5-80
24 6L 3 T2 5-80
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Table D21: Guardrail Use Guidelines for Urhan Arterial

Urban Arterial Moderate Slope Functional

Class Range of Traffic Volumes Where Barrier is Optimal

Hazard Grade | Offset to No

Offsat Curvature % Slope Trestant TL-2 TL-3 TL-4 TL-5
5 0 0 3 5-80
3 0 0 6 5-80
5 0 -3 3 5-80
5 0 -3 6 5-80
5 bL 0 3 5-80
5 6L 0 6 5-80
5 6L -3 3 5-80
5 6L -3 6 5-80
8 0 0 3 5-80
8 0 0 6 5-80
8 0 0 12 5-80
8 0 -3 3 5-80
8 0 -3 6 5-80
8 0 3 12 5-80
8 6L 0 3 5-80
8 6L 0 6 5-80
8 6L 0 12 5-80
8 bL 3 3 5-80
[] 6L 3 6 5-80
8 6L -3 12 5-80
12 0 0 3 5-80
12 0 0 6 5-80
12 0 0 12 5-80
12 0 -3 3 5-80
12 0 3 6 5-80
12 0 3 12 5-80
12 6L 0 3 5-80
12 6L 0 6 5-80
12 6L 0 12 5-80
12 6L -3 3 5-80
12 bL -3 6 5-80
12 bL 3 12 5-80
18 0 0 3 5-80
18 0 0 6 5-80
18 0 0 12 5-80
18 0 -3 3 5-80
18 0 -3 6 5-80
18 0 -3 12 5-80
18 6L 0 3 5-80
18 6L 0 6 5-80
18 6L 0 12 5-80
18 6L 3 3 5-80
18 6L -3 6 5-80
18 6L -3 12 5-80
24 0 0 3 5-80
24 0 0 6 5-80
24 0 0 12 5-80
24 0 -3 3 5-80
24 0 -3 6 5-80
24 0 -3 12 5-80
24 bL 0 3 5-80
24 6L 0 6 5-80
24 6L 0 12 5-80
24 6L 3 3 5-80
24 6L -3 6 4-80
24 [N 3 12 5-80
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Table D22: Guardrail Use Guidelines for Urban Arterial

Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard | Grade | Offsetto No

Offset Curvature % Slope Treatmant TL-2 TL-3 TL-4 TL-5
H 0 0 3 A-125 12.6-6B5 F5-20
] 0 0 [ 5-20
H 0 0 12 5-80
] 0 -3 3 12.5-57.8] 57.5-80
H] 0 -3 [ 5-20
H] 0 3 12 5-80
E] 6L 0 3 5-80
5 6L 0 [ 5-80
H 6L 0 12 5-20
] 6L -3 3 5-20
H 6L -3 [ 5-20
] 6L -3 12 5-20
[ 0 0 3 8-65 f5-80
[] 0 0 [ 5-80
8 0 0 12 5124 12.5-80
[] 0 -3 3 A-645 B5-80
[] 0 -3 [ 6-426 725-80(425-725
[ 0 -3 12 5-20
[ 6L 0 3 5-20
[ 6L 0 [ A-80
[ 6L 0 12 5-20
[] 6L -3 3 5-80
8 6L 3 [ 5-80
[] 6L 3 12 5-80
12 0 0 3 A-40 A0-20
12 0 0 [ 5-20
12 0 0 12 5-20 20-20
12 0 -3 3 5-425 42.5-80
12 0 -3 [ 5-20
12 0 -3 12 8-12.45 12.5-80
12 6L 0 3 5-80
12 6L 0 [ 5-80
12 6L 0 12 5-80
12 6L -3 3 5-20
12 6L -3 [ 5-20
12 6L -3 12 5-80
18 0 0 3 5-20
18 0 0 [ 5-50 5-80
18 0 0 12 5-80
18 0 3 3 5-80
18 0 -3 [ A-40 A0-20
18 0 -3 12 5-80
18 6L 0 3 5-20
18 6L 0 [ 5-20
18 6L 0 12 A-20
18 6L -3 3 5-20
18 6L -3 [ 5-80
18 6L 3 12 5-80
24 0 0 3 5-80
24 0 0 [ 5-80
24 0 0 12 5-20
24 0 -3 3 5-80
24 0 -3 [ 5-00
24 0 -3 12 5-20
24 6L 0 3 5-20
24 6L 0 [ 5-80
24 6L 0 12 5-80
24 6L 3 3 5-80
24 6L -3 [ 5-20
21 [ -3 12z 5-80
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Table D23: Guardrail Use Guidelines for Urban Arterial

Moderately Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard

Grade

Dffset to

Offset Curvature P Slope | Treatment TL-2 TL-3 TL4 TL-5
5 0 0 3 5-80
5 0 0 6 5-80
5 0 0 12 5-80
5 0 -3 3 5-80
5 0 3 6 5-80
] 0 -3 12 5-80
5 6L 0 3 5-80
5 6L 0 [ 5-80
5 6L 0 12 5-80
5 6L -3 3 5-80
5 6L -3 6 5-80
5 6L -3 12 5-20
8 0 0 3 5125 12.5-80
8 0 0 6 53745 27.5-80
8 0 0 12 5-20 20-80
[ 0 -3 3 5124 12.5-80
8 0 3 6 5-20 20-80
8 0 -3 12 5-20 20-80
8 6L 0 3 5-80
[ 6L 0 [ 5-a0
8 6L 0 12 5-80
8 6L -3 3 5-80
8 6L -3 6 5-80
[ 6L -3 12 5-80
12 0 0 3 5-65 65-72.4 73.5-80
12 0 0 6 51245 12.5-35,57.5 | 35-47.5, 57.5-80
12 0 0 12 5-35 35-80
12 0 -3 3 5424 42.5-80
12 0 3 6 5-80
12 0 -3 12 5-35 35-80
12 6L 0 3 5-80
12 6L 0 [ 5-80
12 6L 0 12 5-80
12 6L -3 3 5-80
12 6L -3 6 5-80
12 6L -3 12 5-a0
18 0 0 3 5-80
18 0 0 6 5-80
18 0 0 12 5-80
18 0 -3 3 5-80
18 0 3 6 5-80
18 0 -3 12 5-80
18 6L 0 3 5-80
18 6L 0 [ 5-80
18 6L 0 12 5-80
18 6L -3 3 5-80
18 6L -3 6 5-80
18 6L -3 12 5-80
24 0 0 3 5-80
24 0 0 6 5-80
24 0 0 12 5-80
24 0 -3 3 5-a0
24 0 3 6 5-80
24 0 -3 12 5-80
24 6L 0 3 5-80
24 6L 0 [ 5-80
24 6L 0 12 5-80
24 6L -3 3 5-80
24 6L -3 6 5-80
21 6L 3 2 5-80
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Table D24: Guardrail Use Guidelines for Urban Arterial

Moderate Point Hazard Range of Traffic Volumes Where Barrier is Optimal
Hazard Grade | Offsetto No
Offset Curvature i, Slope ErEnTnent TL-2 TL-3 TL-4 TL-5

5 0 0 3 5-80
5 [1] 0 [ 5-645 E5-80
5 0 0 12 58-47 .4 a7 5-80
] 0 3 3 5-80
5 0 3 [ 5-47.5 a7 .5-80
5 0 -3 12 5-40 A0-20
5 6L 0 3 5-80

5 6L 0 6 5-80

5 6L 0 12 5-80

5 6L 3 3 5-80

5 6L 3 6 5-80

5 6L 3 12 5-80

8 0 0 3 5124 12.5-5
8 0 0 6 5-80
8 0 0 12 5-80
8 0 3 3 5-80
8 0 3 6 5-80
8 0 3 12 5-80
8 6L 0 3 5-80

8 6L 0 6 580

8 6L 0 12 5-80

8 6L 3 3 5-80

8 6L 3 6 5-80

8 6L 3 12 5-80

12 0 0 3 5-80

12 0 0 [ 5-34,50-80| 35-450
12 0 0 12 5-80
12 0 3 3 5-80

12 0 3 6 5-80

12 0 3 12 580
12 6L 0 3 5-80

12 6L 0 [ 5-80

12 6L 0 12 5-80

12 6L 3 3 5-80

12 6L 3 6 580

12 6L 3 12 5-80

18 0 0 3 5-80

18 0 0 6 5-80

18 0 0 12 5-80

18 0 3 3 5-80

18 0 3 6 5-80

18 0 3 12 5-80

18 6L 0 3 5-80

18 6L 0 6 5-80

18 6L 0 12 5-80

18 6L 3 3 5-80

18 6L 3 6 5-80

18 6L 3 12 5-80

24 0 0 3 5-80

24 0 0 6 5-80

24 0 0 12 5-80

24 0 3 3 5-80

21 0 3 6 5-80

24 0 3 12 5-80

24 6L 0 3 5-80

24 6L 0 6 5-80

24 6L 0 12 5-80

24 6L 3 3 5-80

24 6L 3 6 5-80

21 [18 3 12 5-80
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Table D25: Guardrail Use Guidelines for Urthan LC

Urban LC Severe Slope Functional Class Range of Traffic Volumes Where Barrier is Optimal
Hazard : Grade Offset to
Offset Curvature a, Siaps No Treatment TL-2 TL-3 TL-4 TL-5
5 0 0 3 0.55
5 0 0 6 0.5-5
5 0 5 3 0.5-5
5 0 5 6 0.5-5
5 10L 0 3 0.5-5
H 10L 0 6 0.5-5
5 10L 5 3 0.5-5
5 10L 6 6 0.5-5
8 0 0 3 05-2.3,5 235
8 0 0 6 0.5-5
8 0 0 12 0.5-5
8 0 6 3 0.5-5
8 0 5 [ 055
8 0 6 12 055
B 10L 0 3 0523 235
8 10L 0 [ 055
8 10L 0 12 0545
8 10L 5 3 0.951.4,5 0.5-0.85,1.4-5
8 10L 5 6 0.5-5
8 10L 5 12 0.55
12 0 0 3 0.5-5
12 0 0 b 0.5-5
12 0 0 12 0.5-5
12 0 5 3 0.5-5
12 0 6 6 0.5-5
12 0 5 12 0.5-5
12 10L 0 3 0.5-5
12 10L 0 b 0.5-5
12 10L 0 12 0.5-5
12 10L 5 3 0.5-5
12 10L 6 6 0.5-5
12 10L 5 12 05 0.5-5
18 0 0 3 055
18 0 0 [ 0.5-5
18 0 0 12 055
18 0 5 3 0545
18 0 I3 b 0.55
18 0 5 12 0.5-5
18 10L 0 3 0.55
18 10L 0 6 0.5-5
18 10L 0 12 0.5-5
18 10L 5 3 0.5-5
18 10L 5 b 0.5-5
18 10L 5 12 0.5-5
24 0 0 3 0.5-5
24 0 0 [ 0.5-0.95 0.95-5
24 0 0 12 0.5-5
24 0 6 3 0.5-5
24 0 5 [ 0.5-5
24 0 6 12 0.5-5
24 10L 0 3 055
24 10L 0 b 055
24 10L 0 12 055
24 10L 6 3 055
24 10L 5 6 0545
24 T0L 5 12 0.5-5
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Table D26: Guardrail Use Guidelines for Urhan LC

Urban LC Moderately Severe Slope Functional

Class Range of Traffic Volumes Where Barrier is Optimal
Hazard Grade | Offsetto :
Offset Curvature o ‘Slope No Treatment TL-2 TL-3 TL-4 TL-5

5 0 0 3 0.5-1.85 1.85-5
5 0 0 6 0.45-2.3 2345
5 0 6 3 0.5-0.95 .95-5
5 0 5 6 0.5-0.95 0.95-5
5 10L 0 3 0.5-5

5 10L 0 6 0.5-5

5 10L 5 3 0.5-5

5 10L 5 6 0.5-5

8 0 0 3 0.5-1.85 1.85-5
8 0 0 6 0.5-2.3 2.35
8 0 0 12 06-32 41-8 | 3.2-41
8 0 6 3 0.5-0.95 0.95-5
8 0 I 6 0.5-1.4 1.4-5
8 0 5 12 0.5-1.4 1.4-5
8 10L 0 3 0.5-5

8 10L 0 6 0.5-5

8 10L 0 12 0.5-5

8 10L 6 3 0.5-5

8 10L 5 6 0.5-5

8 10L 5 12 0.5-5

12 0 0 3 0.5-1.85 1.85-5
12 0 0 6 0.5-275 2.75-5
12 0 0 12 0.5-5

12 0 6 3 0.5-0.95 0.95-5
12 0 5 6 0.5-1.4 1.4-5
12 0 5 12 0.5-5

12 10L 0 3 0.5-5

12 10L 0 6 0.5-5

12 10L 0 12 0.5-5

12 10L 6 3 0.5-5

12 10L I 6 0.5-5

12 10L 5 12 0.5-5

18 0 0 3 0.5-0.85 0.95-1.85 1.85-5
18 0 0 6 0.5 0.5-2.75, 45855275455
18 0 0 12 0.4 0.5-5

18 0 6 3 0.5 0.5-0.95 0.95-5
18 0 5 6 0.4 0.5-1.4 1.4-5
18 0 5 12 05278 2755
18 10L 0 3 0.5-5

18 10L 0 6 0.5-59

18 10L 0 12 0.5-5

18 10L 6 3 0.5-5

18 10L 5 6 0.5-5

18 10L 5 12 0.5-5

24 0 0 3 0.5-5

24 0 0 6 0.5-5

24 0 0 12 0.5-2.3 2.3-5

24 0 6 3 0.5-5

24 0 5 6 0.5-5

24 0 6 12 0.56-0.85 0.495-2.3 238
24 10L 0 3 0.5-5

24 10L 0 6 0.5-5

24 10L 0 12 0.5-5

24 10L 6 3 0.5-5

24 10L 5 6 0.5-5

29 TOL I3 12 0.5-5
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Table D27: Guardrail Use Guidelines for Urban LC

Urban LC Moderate Slope Functional Class

Range of Traffic Volumes Where Barrier is Optimal

Hazard

Grade

Offset to

No

Offset Curvature % Slupe S TL-2 TL-3 TL-4 TL-5
5 0 0 3 0.5-5
5 0 [ 6 0.5-5
5 0 I3 3 0.5-5
5 0 b [ 0.5-5
5 10L 0 3 0.5-5
5 10L 0 6 0.5-5
5 10L b 3 0.5-5
5 10L b 6 0.5-5
[ 0 0 3 0.5-0.95 0.95-5
8 0 0 6 0.5-0.95 0.95-5
[i] 0 0 12 0.5-0.95 0.95-5
8 0 £ 3 0.5-5
8 0 6 6 0.5-5
[i] 0 b 12 0.5-5
8 10L 0 3 0.5-5
1] 10L 0 6 0.5-5
8 10L [ 12 0.5-5
i 10L I3 3 0.5-5
8 10L £ 6 0.5-5
[i] 10L b 12 0.5-5
12 0 0 3 0.5-1.4 1.4-5
12 0 [ 6 0.5-1.4 1.4-5
12 0 0 12 0.5-1.4 1.4-5
12 0 b 3 0.5-0.95 0.95-5
12 0 b 6 0.5-0.95 0.95-5
12 0 I3 12 0.5-5
12 10L 0 3 0.5-5
12 10L 0 6 0.5-5
12 10L 0 12 0.5-5
12 10L £ 3 0.5-5
12 10L b 6 0.5-5
12 10L I3 12 0.5-5
18 0 0 3 0.5-5
18 0 0 6 0.5-1.88 1.85-5
18 0 0 12 0.5-5
18 0 b 3 0.5-1.85 1.85-5
18 0 b 6 0.5-1.85 1.85-58
18 0 b 12 0.5-1.4 1.4-5
18 10L 0 3 0.5-5
18 10L 0 6 0.5-5
18 10L 0 12 0.5-5
18 10L £ 3 0.5-5
18 10L 6 6 0.5-5
18 10L H 12 0.5-5
24 0 0 3 0.5-5
24 0 0 6 0.5-5
24 0 0 12 0.5-5
24 0 5 3 0.5-5
24 0 b 6 0.5-5
24 0 I3 12 0.5-5
24 10L 0 3 0.5-5
24 10L 0 6 0.5-5
24 10L 0 12 0.5-5
24 10L b 3 0.5-5
24 10L I3 6 0.5-5
2q TOL L 12 0.5-5
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Table D28: Guardrail Use Guidelines for Urban LC

Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

H;;:: Cunvature G[;de Dsﬁls:;:' No Treatment TL-2 -3 TL4 L5
h 0 0 3 0.5-5
h 0 0 [ 0.5-5
] 0 [1] 12 0.5-5
h 0 b 3 0.5-5
5 0 5 5 055
5 0 5 2 055
5 0L (0 3 R T45
5 0L 0 3 5065, 4555 085-455
h 10L 0 12 0.5-1.4 1.4-5
5 0L 3 3 05005 655
h 10L 6 [ 0.5-5
h 10L 6 12 0.5-5
8 0 [1] 3 0.5-5
3 0 0 5 055
] 0 0 2 055
] 0 5 3 055
] 0 5 5 055
8 1] 6 12 0.5-5
8 10L 0 3 0.5-5
] T0L 0 5 573,575 7330
3 T0L 0 12 0573305 7337
3 0L 5 T 05005 18593 308 B051.05. 2530
] 0L 5 5 15-005 0655
] 0L 5 12 05005 655
[ 0 (0 3 055
[ 0 0 5 055
12 0 0 12 0.5-5
12 0 6 3 0.5-5
12 0 6 [ 0.5-5
12 0 5 12 TEE455 053.65, 4555
12 10L [1] 3 0.5-5
[ 0L 0 5 055
[ 0L 0 2 055
[ 0L 5 3 055
[ 0L 5 5 055
[ 0L 5 2 0574 73,375 14732537
[ 0 (0] 3 0573 415 7341
13 0 ] 5 05005 655
13 0 0 12 05005 055
13 0 5 3 05005 D055
13 0 5 G 0.50.05 D055
8 0 5 2 055
[ 0L 0 3 055
[ 0L 0 5 055
13 10L 0 12 0.5-5
18 10L 6 3 0.5-5
18 10L 6 [ 0.5-5
18 10L b 12 0.5-5
24 0 [1] 3 0.5-5
24 0 0 [ 0.5-5
21 0 0 2 055
21 0 5 3 05275 7755
21 0 5 5 055
21 0 5 12 0514, 32365 4555 1437 365455
24 10L 0 3 0.5-5
24 10L 0 [ 0.5-5
24 10L 0 12 0.5-5
24 10L 6 3 0.5-5
24 10L 6 [ 0.5-5
71 TOL 5 7 055
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Table D29: Guardrail Use Guidelines for Urban LC

Moderately Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

H;;:;f Curvature G';nde Dgf:;;“ No Treatment L2 L3 TL4 L5
5 0 0 3 055
5 0 0 5 055
5 0 0 12 055
5 0 5 3 055
5 0 5 5 055
5 0 5 2 055
5 0L 0 3 5185, 275, 4555 185275, 276458
5 0L 0 G 0.5, 275 455 5775, 275455, 4555
5 0L 0 12 11.5-0.95 0655
5 0L 5 3 0514 145
5 0L 5 3 055
5 0L 5 12 055
] 0 0 3 055
3 0 0 5 055
] 0 0 2 055
3 0 5 3 055
] 0 5 G 055
] 0 5 2 055
] 0L 0 3 5785, 7755 185275
3 0L 0 5 0573, 37365, 4855 7337 365455
] T0L 0 12 0573 30365 7337, 3655
3 T0L 5 3 0.57.05, 3.0.3.65, 4 555 78530, 165.4.55
] 0L 5 5 0514 745
] 0L 5 2 055
17 0 0 3 055
12 0 0 G 055
2 0 0 12 055
[ 0 5 3 055
[ 0 5 5 055
17 0 5 2 055
12 0L 0 3 055
2 0L 0 5 055
[ 0L 0 12 055
17 0L 5 3 0537 415 Y]
7 0L 5 5 08185 2755 785275
12 0L 5 12 05185 7855
8 0 0 3 0514 745
8 0 0 5 05085 0855
13 0 0 12 05095 855
13 0 5 3 055
18 0 5 G 065
8 0 5 2 055
18 0L 0 3 055
18 0L 0 5 055
13 0L 0 12 055
18 0L 5 3 055
18 0L 5 5 055
18 0L 5 2 055
21 0 0 3 055
21 0 0 G 055
21 0 0 12 05-1.85, 395 18633
21 0 5 3 05185, 72755 185275
21 0 5 5 05714 3705 1437
21 0 5 12 15045 0655
21 0L 0 3 055
21 0L 0 5 055
21 0L 0 12 055
21 0L 5 3 055
21 T0L 5 G 055
71 TOL 5 7 055
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Table D30: Guardrail Use Guidelines for Urban LC

Maoderate Point Hazard Range of Traffic Volumes Where Barrier is Optimal
Hazard Grade | Offsetto
Offset Curvature %- 3 Sluﬁe No Treatment TL-2 TL-3 TL-4
5 0 0 3 0.5-5
] 0 0 6 0.5-5
5 0 0 12 0.5-5
] 0 6 3 0.5-5
5 0 6 6 0.5-5
5 0 6 12 0.5-5
5 10L 0 3 0.5-5
5 10L 0 6 0.5-5
] 10L 0 12 0.5-5
] 10L 6 3 0.5-5
5 10L 6 b 0.5-2.3 2.3-5
5 10L 6 12 0.5-5
8 0 0 3 0.5-5
B 0 0 6 0.5-5
8 0 0 12 05-1.4,32-5 1.4-32
8 0 6 3 0.5-5
8 0 6 6 0.5-5
8 0 6 12 0.5-5
8 10L 0 3 0.5-5
8 10L 0 6 0.5-5
8 10L 0 12 0.5-5
8 10L 6 3 0.5-5
8 10L 6 6 0.5-5
8 10L 6 12 0.5-1.4,3.2-5 1.4-3.2
12 0 0 3 0.5-5
12 0 0 6 0.5-5
12 0 0 12 0.5-5
12 0 6 3 0.5-5
12 0 6 [ 0.5-5
12 0 6 12 0.5-5
12 10L 0 3 0.5-5
12 10L 0 [ 0.5-5
12 10L 0 12 0.5-5
12 10L 6 3 0.5-5
12 10L 6 [ 0.5-5
12 10L £ 12 0.5-5
18 0 0 3 0.5-5
18 0 0 6 0.5-5
18 0 0 12 0.5-5
18 0 6 3 0.5-5
18 0 6 6 0.5-5
18 0 6 12 0.5-5
18 10L 0 3 0.5-5
18 10L 0 6 0.5-5
18 10L 0 12 0.5-5
18 10L 6 3 0.5-5
18 10L 6 [ 0.5-5
18 10L 5 12 0.5-5
24 0 0 3 0.5-5
24 0 0 6 0.5-5
24 0 0 12 0.5-5
24 0 6 3 0.5-5
24 0 6 6 0.5-5
24 0 6 12 0.5-5
24 10L 0 3 0.5-5
24 10L 0 6 0.5-5
24 10L 0 12 0.5-5
24 10L 6 3 0.5-5
24 10L £ 6 0.5-5
20 TOL 5 12 0.5-5
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