APPENDIX B

GUARDRAIL USE GUIDELINES FOR BENEFIT/COST =3



Table B1: Guardrail Use Guidelines for Freeway, Benefit-Cost Greater Than 3

Severe Slope Hazard Range of Traffic Volumes Where Barrier is Optimal
Hazard 1o o oture [Grade % | OO |no Treatment| TL2 TL3 TL-4 TL5
Offset Slope

7 0 0 [ 10-46 46-100
7 0 -2 8 10-37 37-100
7 2L 0 8 10-37 37-100
7 20 -2 8 10-19 19-46 46-100
12 0 0 8 10-28 28-100
12 0 0 12 10-28 28-100
12 0 -2 8 10-28 28-100
12 0 -2 12 10-19 19-28 28-100
12 20 0 8 10-19 19-28 28-100
12 2L 0 12 10-19 19-28 28-100
12 20 -2 8 10-28 28-100
12 20 -2 12 10-19 19-28 28-100
18 0 0 8 10-19 19-37 37-100
18 0 0 12 10-19 19-37 37-100
18 0 0 20 10-19 19-37 37-100
18 0 -2 8 10-19 19-37 37-100
18 0 -2 12 10-19 19-37 37-100
18 0 -2 20 10-19 19-37 37-100
18 2L 0 8 10-28 28-37 37-100
18 20 0 12 10-19 19-37 37-100
18 20 0 20 10-19 19-37 37-100
18 2L -2 8 10-19 19-37 37-100
18 210 -2 12 10-19 19-37 37-100
18 2L -2 20 10-19 19-37 37-100
26 0 0 8 10-37 37-100
26 0 0 12 10-28 28-37 37-100
26 0 0 20 10-19 19-37 37-100
26 0 -2 8 10-37 37-100
26 0 -2 12 10-28 28-37 37-100
26 0 -2 20 10-28 28-46 46-100
26 2L 0 8 10-37 37-100
26 2L 0 12 10-37 37-100
26 20 0 20 10-28 28-46 46-100
26 2L -2 [] 10-48 46-100
26 20 -2 12 10-37 37-100
26 20 2 20 10-37 37-46 46-100
32 0 0 8 10-37 37-100
32 0 0 12 10-37 37-100
32 0 0 20 10-28 28-46 46-100
32 0 -2 8 10-46 46-100
32 0 -2 12 10-37 37-100
32 0 -2 20 10-28 28-46 46-100
32 2L 0 8 10-46 46-100
32 20 0 12 10-46 46-100
32 2L 0 20 10-46 46-100
32 21 -2 8 10-46 46-100
32 2L -2 12 10-46 46-100
32 2L -2 20 10-37 37-55 55-100




Table B2: Guardrail Use Guidelines for Freeway, Benefit-Cost Greater Than 3

Moderately Severe Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard . Offset to No
Offset Curvature |Grade % Slope Traatoent: | =2 TL-3 TL4 TL-5

7 0 0 8 10-28 28-37 37-100
7 0 -2 8 10-37 37-100
7 2L 0 8 10-37 37-100
7 2L -2 8 10-37 37-100
12 0 0 8 10-37 37-100
12 0 0 12 10-37 37-100
12 0 -2 8 10-37 37-100
12 0 -2 12 10-37 37-100
12 2L 0 8 10-37 37-100
12 2L 0 12 10-46 46-100
12 2L -2 8 10-37 37-100
12 2L -2 12 10-46 46-100
18 0 0 8 10-55 55-100
18 0 0 12 10-46 46-100
18 0 0 20 10-46 46-100
18 0 -2 8 10-55 55-100
18 0 -2 12 10-46 46-100
18 0 -2 20 10-46 46-100
18 2L 0 8 10-55 55-100
18 2L 0 12 10-55 55-100
18 2L 0 20 10-55 55-100
18 2L -2 8 10-55 55-100
18 2L -2 12 10-46 46-100
18 2L -2 20 10-46 46-55 55-100
26 0 0 8 10-73 73-100
26 0 0 12 10-64 64-100
26 0 0 20 10-64 64-100
26 0 -2 8 10-82 82-100
26 0 -2 12 10-64 64-100
26 0 -2 20 10-64 64-100
26 2L 0 8 10-73 73-100
26 2L 0 12 10-82 82-100
26 2L 0 20 10-64 64-100
26 2L -2 8 10-73 73-100
26 2L -2 12 10-73 73-100
26 2L -2 20 10-64 64-100
32 0 0 8 10-91 91-100
32 0 0 12 10-91 91-100
32 0 0 20 10-64 64-100
32 0 -2 8 10-82 82-100
32 0 -2 12 10-82 82-100
32 0 -2 20 10-73 73-100
32 2L 0 8 10-100

32 2L 0 12 10-82 82-100
32 2L 0 20 10-73 73-100
32 2L -2 8 10-91 91-100
32 2L -2 12 10-100

Sz ZL -Z £0 10-73 73-100




Table B3: Guardrail Use Guidelines for Freeway, Benefit-Cost Greater Than 3

Moderate Slope Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard o, | Offsetto No
Curvature | Grade % Slone Trestotont TL-2 TL-3 TL-4 TL-5
7 0 0 [:] 10-100
7 0 -2 [] 10-100
7 2L [1] 8 10-100
7 2L -2 [ 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 [1] 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 [1] 20 10-100
18 0 -2 8 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 [1] 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 [1] 12 10-100
26 0 1] 20 10-100
26 0 -2 8 10-100
26 0 -2 12 10-100
26 0 -2 20 10-100
26 2L 1] 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 1] 8 10-100
32 0 [1] 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 8 10-100
32 2L [1] 12 10-100
32 2L 0 20 10-100
32 2L -2 8 10-100
32 2L -2 12 10-100
32 2L -2 20 10-100




Table B4: Guardrail Use Guidelines for Freeway, Benefit-Cost Greater Than 3

Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard (¢, opure | Grade [ Offsetto | o rroctment TL-2 TL3 TL4 TL-5
_mtiset %% Slope
0 0 8 10-100
7 0 0 12 28-64, 82-91 10-28, 64-82, 91-100
4 0 0 20 10-100
7 0 2 8 10-64, 82-100 64-82
7 0 2 12 10-55, 73-100 55-73
T 0 2 20 10-82 82-100
7 2L 0 [ 0-100
7 2L 0 12 0-100
7 20 0 20 10-100
7 2L -2 8 10-100
7 2L 2 12 10-100
7 2L 2 20 10-100
12 0 0 ] 10-19 1928 28-100
12 0 0 12 10-100
12 0 0 20 10-100
12 0 2 [ 10-28 28-100
12 0 -2 12 10-100
12 0 -2 20 10-100
12 2L 0 8 10-100
12 20 0 12 10-100
12 2L 0 20 10-19 19-100
12 2L 2 ] 10-100
12 2L 2 12 1091 91-100
12 20 2 20 2891 10-28 91-100
18 0 0 8 10-19 37-55 19-37, 55-91 91-100
18 0 0 12 1019 19-100
18 0 0 20 10-100
18 0 2 8 10-46, 73-82 82-100 46-73
18 0 2 12 28-46 10-28, 91-100 46-01
18 0 2 20 10-100
18 2L 0 3 0-28 28-100
18 2L 0 12 0-28 28-100
18 2L 0 20 0-19 19-100
18 2L 2 8 0-37 37-100
18 20 2 12 0-28 28-100
18 21 2 20 0-19 19-100
26 0 0 ] 0-19 19-100
26 0 0 12 10-28 28-100
26 0 0 20 10-19 19-100
26 0 2 3 10-28 28-100
26 0 2 12 10-28 28-100
26 0 2 20 10-19 19-100
26 2L 0 8 10-100
26 20 0 12 10-37, 55-64, 91-100 37-55 54-91
26 20 0 20 10-19 19-46 46-100
26 2L 2 [
26 20 2 12 10-46_64-73 46-64, 91-100 7391
26 20 2 20 10-19 19-73 73-100
32 0 0 8 10-46, 73-100 4655 5573
32 0 0 12 10-19 19-100
32 0 0 20 10-19 19-100
32 0 2 [ 10-19, 46-73 19-28 28-46,73-100
32 0 2 12 10-37 37-100
32 0 2 20 10-28 28-100
32 20 0 3 10-100
32 2L 0 12 10-100
32 2L 0 20 10-100
32 2L 2 [ 10-100
32 20 2 12 10-100
32 2L Z 20 10-73 31-100 7391




Table B5: Guardrail Use Guidelines for Freeway, Benefit-Cost Greater Than 3

Moderately Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard Grade | Offset to
Offset Curvature % Slope No Treatment TL-2 TL-3 TL-4 LS

7 0 0 8 10-100
7 0 0 12 10-100
7 0 0 20 10-73, 91-100 73-91
7 0 -2 8 10-100
7 0 -2 12 10-100
7 0 -2 20 10-100
7 2L 0 8 10-100
7 2L 0 12 10-100
7 2L 0 20 10-100
7 2L -2 8 10-100
L4 2L -2 12 10-100
7 2L -2 20 10-100
12 0 0 g 10-64, 82-100 64-82
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 0 8 10-100
12 2L 0 12 10-100
12 2L 0 20 10-19 19-100
12 2L -2 8 10-19 19-100
12 2L -2 12 10-100
12 2L -2 20 10-100
18 0 0 8 10-28 28-46, 73-100 46-73
18 0 0 12 10-100
18 0 [1] 20 10-100
18 0 -2 [ 10-28, 46-64 64-100 28-46
18 0 -2 12 10-100
18 0 -2 20 10-100
18 2L 0 8 46-55 10-28 28-46, 55-100
18 2L 0 12 28-37 10-28, 37-100
18 2L 0 20 10-37 37-100
18 2L -2 8 10-28, 46-55 28-46, 55-64 84-100
18 2L -2 12 10-28 28-100
18 2L -2 20 10-100
26 0 0 8 10-28 28-100
26 0 0 12 10-28 28-46, 64-100 46-64

26 0 0 20 10-28 28-100
26 0 -2 8 10-100
26 0 -2 12 10-100
26 0 -2 20 10-19 19-100
26 2L 0 [ 10-100
26 2L 0 12 10-73, 91-100 73-91
26 2L 0 20 10-19 19-64 64-100
26 2L -2 8 10-100
26 2L -2 12 10-100
26 2L -2 20 10-37, 55-64, 91-100 37-55, 64-91
32 0 0 8 10-28, 46-100 28-46
32 0 0 12 10-28 28-37 37-100
32 0 0 20 10-28 28-100
32 0 -2 8 10-100
32 0 -2 12 28-37 10-28, 37-55, 73-82 55-73, 82-100
32 0 -2 20 10-28 26-82 82-91 91-100
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
37 ZC -Z 20 T0-100




Table B6: Guardrail Use Guidelines for Freeway, Benefit-Cost Greater Than 3

Moderate Point Hazard Range of Traffic Volumes Where Barrier is Optimal
L | Rl i No Treatment TL-2 TL3 TL-4 TL-5
Offset % Slope

7 0 0 8 10-100
7 0 0 12 10-100
7 0 0 20 10-100
7 0 -2 [ 10-100
7 0 -2 12 10-100
7 0 -2 20 10-100
7 20 0 8 10-37, 55-91 37-55, 91-100
7 20 0 12 10-64 64-100
7 20 0 20 10-46, 64-73, 91-100 46-64, 73-91
7 2L -2 8 10-46, 91-100 46-91
7 20 -2 12 10-46, 64-82 46-64, 82-100
7 20 2 20 10-28, 46-100 28-46
12 0 0 8 10-19 19-100
12 0 0 12 10-19 19-100
12 0 0 20 10-19 19-100
12 0 -2 [ 10-100
12 0 2 12 10-19 19-100
12 0 -2 20 10-100
12 2L 0 8 10-64, 82-100 64-82

12 20 0 12 10-82 82-100
12 2L 0 20 10-28, 46-91 28-46, 91-100

12 20 -2 [ 10-100

12 2L 2 12 10-37, 73-100 37-73
12 2L -2 20 10-82 82-100
18 0 0 [ 10-19, 37-64 19-37, 64-100
18 0 0 12 10-28 28-100
18 0 0 20 10-28 28-100
18 0 -2 [ 10-64, 91-100 64-91
18 0 -2 12 10-28 28-100
18 0 -2 20 10-28 28-100
18 2L 0 8 10-100

18 2L 0 12 10-100

18 20 0 20 10-100

18 2L 2 3 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 10-46 46-100
26 2L 0 8 10-100

26 21 0 12 10-100

26 2L 0 20 10-100

26 2L -2 8 10-100

26 2L -2 12 10-100

26 20 -2 20 10-100

32 0 0 8 10-100

32 0 0 12 10-100

32 0 0 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 [ 10-100

32 2L 0 12 10-100

32 2L 0 20 10-100

32 20 -2 8 10-100

32 2L -2 12 10-100

32 2C -2 20 70-100




Table B7: Guardrail Use Guidelines for Rural Arterial, Benefit-Cost Greater Than 3

Severe Slope Hazard Range of Traffic Volumes Where Barrier is Optimal
Hazard | curvature | Grade % og;";:" e L2 L3 L4 LS

7 0 0 8 2.5-50
7 0 -3 8 2.5-50
7 4L 0 8 2.5-50
7 4L -3 8 2.5-50
12 0 0 8 2.5-50
12 0 0 12 2.5-50
12 0 -3 8 2.5-50
12 0 -3 12 2.5-50
12 4L 0 8 2.5-50
12 4L 0 12 2.5-50
12 4L -3 8 2.5-50
12 4L -3 12 2.5-50
18 0 0 8 2.5-50
18 0 0 12 2.5-50
18 0 0 20 2.5-50
18 0 -3 8 2.5-50
18 0 -3 12 2.5-50
18 0 -3 20 2.5-50
18 4L 0 8 2.5-50
18 4L 0 12 2 5-50
18 4L 0 20 2.5-50
18 4L -3 8 2.5-50
18 4L -3 12 2.5-50
18 4L -3 20 2.5-50
26 0 0 8 2.5-50
26 0 0 12 2.5-50
26 0 0 20 2.5-50
26 [1] -3 8 2.5-50
26 0 -3 12 2.5-50
26 0 -3 20 2.5-50
26 4L 0 8 2.5-50
26 4L 0 12 2.5-50
26 4L 0 20 2.5-50
26 4L -3 8 2.5-50
26 4L -3 12 2.5-50
26 4L -3 20 2.5-50
32 0 0 8 2.5-50

32 0 0 12 2.5-35.75 35.75-50
32 [1] 0 20 2.5-50

32 0 -3 8 2.5-50

32 0 -3 12 2.5-31 31-50
32 0 -3 20 25215 21.5-50
32 4L 0 8 2.5-50

32 4L 0 12 2.5-31 31-50
32 4L 0 20 2.5-7.25 7.25-50
32 4L -3 8 2.5-50

32 4L -3 12 25-45.25 45.25-50
32 4L -3 20 2.5-50




Table B8: Guardrail Use Guidelines for Rural Arterial, Benefit-Cost Greater Than 3

Rural Arterial Moderately Severe Slope Functional

Class Range of Traffic Volumes Where Barrier is Optimal

Hazard Offset to No

Offset Curvature | Grade % S Treatioamy TL-2 TL-3 TL-4 TL-5
F 0 0 8 2.5-50
7 0 -3 8 2.5-50
7 4L 0 8 2.5-50
7 1N -3 3 2.5-50
12 0 0 8 2.5-50
12 0 0 12 2.5-50
12 0 -3 3 2.5-50
12 0 -3 12 2.5-50
12 1N 0 3 2.5-50
12 4L 0 12 2.5-50
12 4L -3 8 2.5-50
12 4L -3 12 2.5-50
18 0 0 8 25-35.75 35.75-50
18 0 0 12 2.5-21.5 21.5-50
18 0 0 20 2.5-16.75 16.75-50
18 0 -3 [ 252625 26.25-50
18 0 -3 12 2.5-16.75 16.75-50
18 0 -3 20 2512 12-50
18 4L 0 8 2.5-50
18 L1N 0 12 2.5-12 12-50
18 4L 0 20 2.5-50
18 4L -3 3 2.5-50
18 4L -3 12 7.25-12 | 2.5-7.25,12-50
18 4L -3 20 2.5-50
26 0 0 8 2.5-50
26 0 0 12 2.5-50
26 0 0 20 2.5-50
26 0 -3 8 2.5-50
26 0 -3 12 2.5-50
26 0 -3 20 2550
26 4L 0 8 2.5-50
26 4L 0 12 2.5-50
26 aC 0 20 2.5-50
26 4L -3 8 2.5-50
26 4L -3 12 2.5-50
26 ar -3 20 2.5-50
32 0 0 8 2.56-50
32 0 [1] 12 2.5-50
32 0 0 20 2.5-50
32 0 -3 8 2,550
32 0 -3 12 2.5-50
32 0 -3 20 2.5-50
32 4L 0 ] 2.5-50
32 4L [1] 12 2.5-50
32 [1N 0 20 2.5-50
32 4L -3 [] 2.5-50
32 4L -3 12 2.5-50
32 4L -3 20 2.5-50




Table B9: Guardrail Use Guidelines for Rural Arterial, Benefit-Cost Greater Than 3

Rural Arterial Moderate Slope Functional Class

Range of Traffic Volumes Where Barrier is Optimal

Hazard 5 No
Offset Curvature | Grade % |Offset to Slope e TL-2 TL-3 TL4 TL-5

7 0 0 8 2.5-5
7 0 -3 8 25-5
7 4L 0 8 2.5-5
7 4L -3 8 2.5-5
12 0 0 8 255
12 0 0 12 255
12 0 -3 8 2.5-5
12 0 -3 12 2.5-5
12 4L 0 8 2.5-5
12 4L 0 12 2.5-5
12 4L -3 8 2.5-5
12 4L -3 12 25-5
18 0 0 8 25-5
18 0 0 12 2.5-5
18 0 0 20 2.5-5
18 0 -3 8 2.5-5
18 0 -3 12 2.5-5
18 0 -3 20 255
18 4L 0 8 2.5-5
18 4L 0 12 255
18 4L 0 20 255
18 4L -3 8 2.5-5
18 4L -3 12 2.5-5
18 4L -3 20 2.5-5
26 0 0 8 2.5-5
26 0 0 12 2.5-5
26 0 0 20 2.5-5
26 0 -3 8 2.5-5
26 0 -3 12 2.5-5

26 0 -3 20 255
26 4L 0 8 2.5-50
26 4L 0 12 2.5-50
26 4L 0 20 2.5-50
26 4L -3 8 2.5-50
26 4L -3 12 2.5-50
26 4L -3 20 25-50
32 0 0 [ 2.5-16.75 16.75-50
32 0 0 12 2.5-50
32 0 0 20 2.5-12 12-50
32 0 -3 8 2.5-12 12-50
32 0 -3 12 2.5-50
32 0 -3 20 2.5-50
32 4L 0 8 2.5-50
32 4L 0 12 2.5-50
32 4L 0 20 2.5-16.75 16.75-50
32 4L -3 8 2.5-50
32 4L -3 12 2.5-50
32 4L -3 20 2.5-12 12-50




Table B10: Guardrail Use Guidelines for Rural Arterial, Benefit-Cost Greater Than 3

Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard Grade | Offset to

oty |Curvature | Z0 Slope | o Treatment TL-2 TL3 TL4 TL-5
5 0 0 8 25405 40.5-50
5 4] 0 12 2654505 | 45.2550
5 0 0 20 2.5-45.25 45.25-50
5 0 3 B 253575 | 35.7550
5 0 3 12 25405 40550
5 0 -3 20 2.5-35.75 35.75-50
5 4L 0 8 2550
5 4L 0 12 2550
5 4L 0 20 &s50
5 aL 3 8 2550
5 4L 3 12 2550
5 4L -3 20 2550
8 0 0 8 25-35.75 35.75-50
3 b " - 25.40.5 40,550
3 0 0 20 2550
8 0 3 8 5531 3150
8 0 3 12 353575 | 35.7550
B 0 3 20 2550
8 ar 0 8 2550
8 ar 0 12 25405 20550
3 ar 0 20 2.550
] aLr 3 B 353575 | 35.7550
8 ar 3 12 2531 3160
8 4L -3 20 2.5-35.75 35.75-50
12 [1] 0 8 2.5-31 31-50
12 0 0 12 25-16.75 76.75.60
12 0 0 20 2550
12 0 3 B 352625 | 26.0550
12 0 3 12 2512 1250
12 0 3 20 2.550
12 ar 0 8 2550
12 aLC 0 12 2550
12 4L 0 20 2.5-45.25 45.25-50
12 N 3 B 2550
12 4L -3 12 <30
12 ar 3 20 353575 | 357550
18 0 0 B 2550
18 0 0 12 2550
18 0 0 20 2550
18 0 3 B 2550
18 i 3 12 35405 20550
18 0 3 20 2550
18 ar 0 B 2550
18 aL 0 12 3550
18 ar 0 20 2550
18 ar 3 8 2550
18 N 3 12 2550
18 arC 3 20 2550
24 0 0 B 2550
24 0 0 12 3550
24 0 0 20 2>
24 0 3 B 2550
24 0 3 12 2550
24 0 3 20 2550
24 ar 0 B 2550
24 I 0 12 3550
24 ar 0 20 2550
24 arC 3 B 2550
24 aC 3 12 2550
24 4L -3 20 2 5.50




Table B11: Guardrail Use Guidelines for Rural Arterial, Benefit-Cost Greater Than 3

Moderately Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

T ] e | S EE | — TL2 TL-3 TL-4 L
Offset Slope
5 0 0 3 253575 | 35.75-50
5 0 0 12 2540 5 20.5-50
5 0 0 20 253575 | 3575-50
5 0 3 3 25-31 3150
5 0 S 12 2531 3150
5 0 -3 20 2.5-31 31-50
5 A 0 [ 2,550
5 aC 0 12 2,550
5 AL 0 20 2550
5 aL 3 8 2.5-50
5 I 3 12 2550
5 2L 3 20 2550
8 0 0 8 2.5-50
8 0 0 12 2.5-40.5 40,5-50
3 0 0 20 253575 | 35.75-50
. o 3 . 253575 | 3575-50
3 0 3 12 25405 40.5-50
8 0 -3 20 2.5-31 31-50
8 4L 0 8 2.5-50
3 AL 0 12 2550
3 AL 0 20 2,550
3 aC 3 3 2,550
3 oL 3 12 253575 | 357550
3 ar 3 20 2.5-40.5 40.5-50
12 0 0 8 2.5-40.5 40.5-50
2 0 0 12 25215 21550
12 0 0 20 2550
12 0 3 8 253575 | 35.75-50
12 0 3 12 25.16.75 16.7550
12 0 -3 20 2.5-50
12 18 0 3 5550
12 AL 0 12 2.550
12 oL 0 20 2550
12 aC 3 8 2550
12 oL 3 12 2550
12 4L -3 20 2.5-50
18 0 0 3 5550
18 0 0 12 251675 16.75-50
18 0 0 20 2550
18 0 3 3 2550
18 0 3 12 2512 12-3575 35,7550
18 0 -3 20 2.5-50
18 aC 0 3 5550
18 AL 0 12 2.550
18 aC 0 20 2.550
18 oL 3 8 2550
18 aC 3 12 2.5-50
18 4L -3 20 2.5-50
24 0 0 3 2550
24 0 0 12 2550
24 0 0 20 35-16.75 16.75-50
24 0 3 3 2550
24 0 -3 12 2.5-50
24 0 -3 20 2.5-16.75 16.75-50
24 aC 0 [ 2.5-50
24 oL 0 12 2.550
23 aC 0 20 2.550
24 oL 3 3 2550
24 4L -3 12 2.5-50
24 [1N -3 20 2.5-50




Table B12: Guardrail Use Guidelines for Rural Arterial, Benefit-Cost Greater Than 3

Moderate Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard Grade | Offsetto
Offset Curvature % Slope No Treatment TL-2 TL-3 TL-4 TL-5
5 0 0 8 2.5-50
5 0 0 12 2.5-50
5 0 0 20 2.5-50
5 0 -3 8 2.5-50
5 0 -3 12 2.5-50
5 0 -3 20 2.5-50
5 4L 0 [ 2.5-50
5 4L 0 12 2.5-50
5 4L 0 20 2.5-50
5 4L -3 8 2.5-50
5 4L -3 12 2.5-50
5 4L -3 20 2.5-50
8 0 0 8 2.5-50
8 0 0 12 2.5-50
8 0 0 20 2.5-50
[} 0 -3 8 2.5-50
8 0 -3 12 2.5-50
8 0 -3 20 2.5-50
8 4L 0 8 2.5-50
8 4L 0 12 2.5-50
8 4L 0 20 2.5-50
8 4L -3 8 2.5-50
8 4L -3 12 2.5-50
] 4C -3 20 2.5-50
12 0 0 8 2.5-50
12 0 0 12 2.5-50
12 0 0 20 2.5-50
12 0 -3 8 2.5-50
12 0 -3 12 2.5-50
12 0 -3 20 2.5-50
12 4L 0 8 2.5-50
12 4L 0 12 2.5-50
12 4L 0 20 2.5-50
12 4L -3 8 2.5-50
12 4L -3 12 2.5-50
12 4L -3 20 2.5-50
18 0 0 8 2.5-50
18 0 0 12 2.5-50
18 0 0 20 7.25-12 2.5-7.25, 12-50
18 0 -3 8 2.5-50
18 0 -3 12 2.5-50
18 0 -3 20 2.5-7.25, 7.25-50
18 4L 0 8 2.5-50
18 4L 0 12 2.5-50
18 4L 0 20 2.5-50
18 4L -3 8 2.5-50
18 4L -3 12 2.5-50
18 4L -3 20 2.5-50
24 0 0 8 2.5-50
24 0 0 12 2.5-50
24 0 0 20 2.5-50
24 0 -3 8 2.5-50
24 0 -3 12 2.5-50
24 0 -3 20 2.5-50
24 4L 0 8 2.5-50
24 4L 0 12 2.5-50
24 4L 0 20 2.5-50
24 4L -3 8 2.5-50
24 4L -3 12 2.5-50
24 4L -3 20 2 5-50




Table B13: Guardrail Use Guidelines for Rural LC, Benefit-Cost Greater Than 3

Rural LC Severe Slope Functional Class Range of Traffic Volumes Where Barrier is Optimal
Hazard Grade | Offsetto No
o el Slope | Treatment | -2 bl i b8
5 0 0 3 0.5-5
5 0 0 6 0.5-5
5 0 -6 3 0.5-5
] 0 -6 6 0.5-5
5 10L 0 3 0.5-5
5 10L 0 6 0.5-5
5 10L -6 3 0.5-5
5 10L -6 6 0.5-5
8 0 0 3 0.5-5
8 0 0 6 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 0.5-5
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 0.5-5
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 -6 6 0.5-5
12 0 -6 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 6 0.5-5
18 0 -6 12 0.5-5
18 10L [1] 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 6 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 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 6 0.5-5
24 TO0C B 12 055




Table B14: Guardrail Use Guidelines forRural LC, Benefit-Cost Greater Than 3

Rural LC Moderately Severe Slope Functional

Class Range of Traffic Volumes Where Barrier is Optimal
Hazard Offset|Curvature |Grade %| Oroct !° o (RS R e el
Slope Treatment
5 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 [1] 3 0.5-5
5 10L [] 6 0.5-5
5 10L -6 3 0.5-5
5 10L -6 6 0.5-5
8 0 0 3 0.5-5
8 0 [1] 6 0.5-5
8 0 0 12 0.5-5
8 0 -6 3 0.5-5
8 0 -6 6 0.5-5
3 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
[] 10L -6 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 [1] [1] 12 0.5-5
12 0 -6 3 0.5-5
12 0 -6 6 0.5-5
12 0 -6 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 [ 3 0.5-5
13 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
138 10L 0 3 0.5-5
18 10L 0 6 0.5-5
18 0L [1] 12 0.5-5
18 10L -6 3 0.5-5
18 10L -6 6 0.5-5
138 10L -6 12 0.5-5
24 0 0 3 0.5-5
24 0 0 6 0.5-5
24 0 0 12 0.55
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 6 0.5-5
L TOL B T2 0.55




Table B15: Guardrail Use Guidelines for Rural LC, Benefit-Cost Greater Than 3

Rural LC Moderate Slo

e Functional Class

Range of Traffic Volumes Where Barrier is Optimal

Hazard Grade | Offset to No
Offset Curvature % Slope Troaiant TL-2 TL-3 TL4 TL-5
5 0 0 3 0.5-0.95 0.95-5
5 [1] 0 6 0.5-1.4 1.4-5
5 0 -6 3 0.5-5
5 0 -6 6 0.5-0.95 0.95-5
5 T0L 0 3 0.5-5
5 10L 0 6 0.5-5
5 T0L 6 3 0.5-5
5 10L -6 6 0.5-5
8 0 0 3 0.5-1.4 1.4-5
8 0 0 6 0.5-1.4 1.4-5
8 0 0 12 0.5-1.4 1.4-5
8 0 -6 3 0.5-0.95 0.95-5
8 0 K 6 0.5-0.95 0.95-5
8 0 -6 12 0.5-0.95 0.95-5
8 T0L 0 3 0.5-5
8 10L 0 6 0.5-5
8 T0L 0 12 0.5-5
8 T0L -6 3 0.5-5
8 T0L K 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 1] -6 3 0.5-5
12 0 K 6 0.5-5
12 0 -6 12 0.5-5
12 10L 0 3 0.5-5
12 T0L 0 6 0.5-5
12 10L 0 12 0.5-5
12 T0L K] 3 0.5-5
12 10L -6 6 0.5-5
12 T0L -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 K 3 0.5-5
18 0 -6 6 0.5-5
18 0 ] 12 0.5-5
18 10L 0 3 0.5-5
18 T0L 0 6 0.5-5
18 T0L 0 12 0.5-5
18 T0L K] 3 0.5-5
18 10L -6 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 -5 12 0.5-5
24 10L 0 3 0.5-5
24 T0L 0 6 0.5-5
24 T0L 0 12 0.5-5
24 10L -6 3 0.5-5
24 T0L -6 6 0.5-5
LS T0C B 12 0.55




Table B16: Guardrail Use Guidelines for Rural LC, Benefit-Cost Greater Than 3

Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard Grade | Offsetto

Offset Curvature v, Slope No Treatment TL-2 TL-3 TL-4 TL-5
5 0 0 3 0.5-0.95 0.95-5
5 0 0 6 0.5-0.95 0.95-5
5 0 0 12 0.5-0.95 0.95-5
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
5 10L 0 12 0.5-5
5 10L -5 3 0.5-5
5 10L -6 6 0.5-5
5 10L 5 12 0.5-5
8 0 0 3 0.5-1.4 1.4-5
[:] 0 0 6 0.5-1.4 1.4-5
8 0 0 12 0.5-1.4 1.4-5
8 0 -6 3 0.5-0.95 0.95-5
[ 0 -6 6 0.5-0.95
8 0 -5 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 0.5-5
12 0 0 3 0.8-2.3, 3.2-5 2332
12 0 0 6 0.5-2.3, 4.1-5 2.3-4.1
12 0 0 12 0.5-1.85, 4.55-5 1.85-4.55
12 0 -6 3 0.5-0.95 0.95-5
12 0 -6 6 0.5-0.95 0.95-5
12 0 -6 12 0.5-0.95 0.95-5
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 -5 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 -5 6 0.5-5
18 0 -6 12 0.5-2.3, 3.2-5 2.3-3.2
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 6 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 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 5 6 0.5-5
24 TOC ] 12 0.5-5




Table B17: Guardrail Use Guidelines for Rural LC, Benefit-Cost Greater Than 3

]Moderately Severe Point Hazard Range of Traffic Volumes Where Barrier is Optimal
Hazard Grade | Offsetto
Offset Curvature % Slope No Treatment TL-2 TL-3 TL-4 TL-5
5 0 0 3 0.5-0.95 0.95-5
5 0 0 6 0.5-1.4 1.4-5
5 0 0 12 0.5-0.95 0.95-5
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
5 10L 0 12 0.5-5
5 10L -6 3 0.5-5
5 10L -6 6 0.5-5
5 10L -6 12 0.5-5
8 0 0 3 0.5-1.4 1.4-5
8 0 0 6 0.5-0.95 0.95-5
8 0 0 12 0.5-1.4 1.4-5
8 0 -6 3 0.5-5
8 0 6 6 0.5-0.95 0.95-5
8 0 5 12 0.5-0.95 0.95-5
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 -8 6 0.5-5
8 10L -5 12 0.5-5
12 0 0 3 0.5-5
12 0 0 6 0.5-2.3,3.2-5 2.3-3.2
12 0 0 12 0.5-5
12 0 -6 3 0.5-1.4 1.4-5
12 0 5 6 0.5-1.4 1.4-5
12 0 -6 12 0.5-1.4 1.4-5
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 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 6 0.5-5
18 10L -8 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 6 0.5-5
24 T0L -6 12 0.5-5




Table B18: Guardrail Use Guidelines for Rural LC, Benefit-Cost Greater Than 3

Moderate Point Hazard Range of Traffic Volumes Where Barrier is Optimal
Hazard Grade | Offsetto
Offset Curvature 9% Slope No Treatment TL-2 TL-3 TL-4 LS5

5 0 0 3 0.55

5 0 0 6 055

5 0 0 12 0.5-5

5 0 -6 3 0.5-1.85, 4.1-4.55 1.85-4.1, 4.55-5
5 0 -6 6 0.5-1.4,3.25 1.4-3.2
5 0 -6 12 0.5-2.3,4.1-5 2.3-4.1
5 10L 0 3 0.55

5 10L 0 6 055

5 10L 0 12 0.5-5

5 10L -5 3 055

5 10L -6 6 055

5 10L 5 12 0.5-5

8 0 0 3 0.55

8 0 0 6 0.5-5

8 0 0 12 0.5-1.4,3.2-5 1.4-3.2
8 0 -5 3 0.55

8 0 -6 6 055

8 0 5 12 055

8 10L 0 3 0.5-5

8 10L 0 6 055

8 10L 0 12 0.5-2.3,3.2-5 2332
8 10L E] 3 0.55

8 10L -5 6 055

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

12 0 0 6 055

12 0 0 12 0.5-5

12 0 -6 3 0.55

12 0 -5 6 0.55

12 0 5 12 055

12 10L 0 3 05-5

12 10L 0 6 055

12 10L 0 12 055

12 10L -5 3 0.5-5

12 10L -6 6 0.55

12 10L -5 12 055

18 0 0 3 05-5

18 0 0 6 055

18 0 0 12 055

18 0 6 3 055

18 0 ] 6 0.5-5

18 0 ] 12 0.5-5

18 10L 0 3 055

18 10L 0 6 0.55

18 10L 0 12 055

18 10L 5 3 055

18 10L -6 6 0.5-5

18 10L -5 12 055

24 0 0 3 0.5-5

24 0 0 6 0.55

24 0 0 12 055

24 0 £ 3 055

24 0 -6 6 05-5

24 0 -6 12 055

24 10L 0 3 0.5-5

24 10L 0 6 0.5-5

24 10L 0 12 0.55

24 10L -5 3 055

24 10L -6 6 05-5

24 T0L -b 12 0.5-5




Table B19: Guardrail Use Guidelines for Urban Arterial, Benefit-Cost Greater Than 3

Urban Arterial Severe Slope Functional Class Range of Traffic Volumes Where Barrier is Optimal
Hazard Grade | Offsetto No
Ot Curvature % ey TRy TL-2 TL-3 TL4 TL-5

5 0 0 3 5-80
5 0 0 6 5-80
5 0 -3 3 5-80
5 0 -3 6 5-80
5 6L 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 [1] 6 5-80
8 0 [1] 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 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 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 [1] 12 5-80
12 6L -3 3 5-80
12 6L -3 6 5-80
12 6L -3 12 5-80
18 0 0 3 5-12.5 12.5-80
18 0 0 6 5-12.5 12.5-80
18 [1] 0 12 5-12.5 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 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

24 6L -3 12 5-80




Table B20: Guardrail Use Guidelines for Urban Arterial, Benefit-Cost Greater Than 3

Urban Arterial Moderately Severe Slope Functional

Class Range of Traffic Volumes Where Barrier is Optimal
Hazard Grade Offset to No
Offset Curvature % i T e TL-2 TL-3 TL4 TL-5
5 0 0 3 5-80
5 0 0 6 5-80
5 0 -3 3 5-80
5 0 -3 6 5-80
5 6L 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 5-12.5 12.5-80
8 6L 0 6 5-12.5 12.5-80
8 6L 0 12 5-80
8 6L -3 3 5-80
8 6L -3 6 5-12.5 12.5-80
8 6L -3 12 5-80
12 0 0 3 5-42.5 42.5-80
12 0 0 6 5-27.5 27.5-80
12 0 0 12 5-20 20-80
12 [1] -3 3 5-35 35-80
12 0 -3 6 5-425, 57.5-80 425575
12 0 -3 12 5-80
12 6L 0 3 5-80
12 6L 0 6 5-12.5 12.5-80
12 6L 0 12 5-80
12 6L -3 3 5-80
12 6L -3 6 5125 12.5-80
12 6L -3 12 5-80
18 0 0 3 5-80
18 0 0 6 5-80
18 0 0 12 5-72.5 72.5-80
18 0 -3 3 5-80
18 0 -3 6 5-80
18 0 -3 12 5725 72.5-80
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 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
24 oL -3 12 5-80




Table B21: Guardrail Use Guidelines for Urban Arterial, Benefit-Cost Greater Than 3

Urban Arterial Moderate Slope Functional
Class Range of Traffic Volumes Where Barrier is Optimal
Hazard Grade Offset to
Offset Curvature % Slope No Treatment TL-2 TL-3 TL4 TL-5
5 0 0 3 5-80
5 0 0 6 5-80
5 0 -3 3 5-80
5 0 -3 6 5-80
5 6L 0 3 5-80
9 6L 0 6 5-80
[ 6L -3 3 5-80
5 6L -3 6 5-80
[ 0 0 3 5-80
8 0 0 6 5-80
8 0 0 12 5-80
8 0 -3 3 5-80
[ 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 6L -3 3 5-80
8 6L -3 6 5-80
[ 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 6L -3 6 5-80
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 5-35, 50-80 35-50
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 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
24 oL -3 12 5-35,50-65 35-50, 65-80




Table B22: Guardrail Use Guidelines for Urban Arterial, Benefit-Cost Greater Than 3

Severe Point Hazard Range of Traffic Volumes Where Barrier is Optimal
No
= ent | T2 TL-3 TL-4 TL-5
5275 | 27580
5 0 0 [ 535 35-80
5 0 0 12 535 35-80
5 0 3 3 520 20-80
5 0 3 [ 5275 | 27580
5 0 -3 12 5275 | 27580
5 6L 0 3 5-80
5 6L 0 6 5-80
5 6L 0 12 5-80
5 6L -3 3 580
5 6L 3 [ 5-80
5 6L -3 12 5-80
[ 0 0 3 535 35-80
[ 0 0 [ 565 65-80
3 0 0 12 5725 | 72580
8 0 -3 3 5-27.5 27.5-80
[ 0 3 [ 5575 57 5-80
8 0 -3 12 5-65 65-80
] 6L 0 3 5-80
[ [ 0 [ 580
] 6L 0 12 5-80
[ 6L -3 3 5-80
[ 6L -3 6 5-80
[ 6L -3 12 580
12 0 0 3 5-80
12 0 0 [ 5725 | 72580
12 0 [1] 12 5-80
12 0 3 3 580
12 0 3 [ 5-80
12 0 -3 12 5-80
12 6L 0 3 5-80
12 6L 0 [ 5-80
12 6L 0 12 5-80
12 [ -3 3 5-80
12 6L 3 [ 5-80
12 6L -3 12 5-80
18 0 0 3 5-80
18 0 0 6 5-80
18 0 0 12 580
18 0 -3 3 5-80
18 0 -3 6 5-80
18 0 3 12 580
18 6L 0 3 5-80
18 6L 0 6 5-80
18 6L 0 12 535 35-80
18 6L 3 3 5-80
18 6L -3 6 5-80
18 6L -3 12 535 35-80
24 0 0 3 5-12.5 12.5-80
24 0 0 [ 5-80
24 0 0 12 5-80
24 0 3 3 580
24 0 3 [ 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
27 8L 3 12 5.80




Table B23: Guardrail Use Guidelines for Urban Arterial, Benefit-Cost Greater Than 3

Range of Traffic Volumes Where Barrier is Optimal
T E oL TL-2 TL-3 TL-4 TL-5
5-42.5 42.5-80

5 0 0 6 5-35 35-80
5 0 0 12 5-35 35-80
5 0 -3 3 5-35 35-80
5 0 -3 6 5-27.5 27.5-80
5 0 -3 12 5-27.5 27.5-80
5 oL 0 3 5-80

5 [18 0 6 5-80

5 oL 0 12 5-80

5 oL -3 3 5-80

5 oL -3 [ 5-80

5 6L -3 12 5-80

8 0 0 3 5725 72.5-80
8 0 0 6 5-80

8 0 0 12 5-80

[] 0 -3 3 5-65 65-80
8 0 -3 6 5-65 65-80
8 [1] -3 12 5-65 65-80
8 6L 0 3 5-80

8 6L 0 6 5-80

[ 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 6 5-80

12 0 [1] 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 5-27.5 27.5-80

12 6L 0 6 5-80

12 6L 0 12 5-80

12 6L -3 3 5-20 20-80

12 6L -3 6 5-80

12 6L -3 12 5-80

18 0 0 3 5-12.5 12.5-80

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 oL -3 12 5-80

24 0 0 3 5-27.5 27.5-80

24 0 0 6 5-12.5 12.5-80

24 0 0 12 5-80

24 0 -3 3 5-20 20-80

24 0 -3 6 5-12.5 12.5-80

24 0 -3 12 5-80

24 oL 0 3 5-80

24 oL 0 6 5-80

24 oL 0 12 5-80

24 oL -3 3 5-80

24 oL -3 6 5-80

24 BL 3 12 5-80




Table B24: Guardrail Use Guidelines for Urban Arterial, Benefit-Cost Greater Than 3

Moderate Point Hazard Range of Traffic Volumes Where Barrier is Optimal
No
Teeohoart TL-2 TL-3 TL-4 TL-5
5-12.5 12.5-80
5 0 0 6 5-12.5 12.5-80
5 0 0 12 5-12.5 12.5-80
5 0 -3 3 5-80
5 [1] -3 6 5-80
5 0 -3 12 5-12.5 12.5-80
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 5-80
8 0 0 6 5-20 20-80
8 0 0 12 5-35 35-80
8 0 -3 3 5-80
8 0 -3 6 5-20 20-80
8 0 -3 12 5-20 20-80
8 6L 0 3 5-80
8 6L 0 6 5-80
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 6 5-80
12 0 0 12 5-27.5 27.5-80
12 [1] -3 3 5-80
12 0 -3 6 5-80
12 0 -3 12 5-27.5 27.5-80
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 6L -3 6 5-80
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 [1] 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 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
2 BL =3 12 5-80




Table B25: Guardrail Use Guidelines for Urban LC, Benefit-Cost Greater Than 3

Urban LC Severe Slope Functional Class _ Range of Traffic Volumes Where Barrier is Optimal
Hazard 5 Offset to No
Curvature |Grade % Tresioaant TL-2 TL-3 TL4 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 0.5-5
5 10L 0 6 0.5-5
5 10L -6 3 0.5-5
5 10L -6 6 0.5-5
8 [1] 0 3 0.5-5
8 0 0 6 0.5-5
8 [1] 0 12 0.5-5
8 0 -6 3 0.5-5
8 0 -6 6 0.5-5
8 [1] -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 0.5-5
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 -6 6 0.5-5
12 0 -6 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 [ 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 [1] 0 12 0.5-5
18 0 -6 3 0.5-5
18 [1] -6 6 0.5-5
18 0 -6 12 0.5-5
18 10L 0 3 05-5
18 10L 0 6 0.5-5
18 10L 0 12 0.5-5
18 10L -6 3 0.5-5
18 10L -6 6 055
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 6 0.5-5
24 0 -6 12 0.5-5
24 10L 0 ] 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
24 10L -5 12 0.5-5




Table B26: Guardrail Use Guidelines for Urban LC, Benefit-Cost Greater Than 3

Urban LC Moderately Severe Slope Functional

Class Range of Traffic Volumes Where Barrier is Optimal
Hazard Grade Offset to
Offset Curvature % e 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 0.5-5

5 10L 0 6 0.5-5

5 10L -6 3 0.5-5

5 10L -6 6 0.5-5

8 0 0 3 0.5-0.95 0.95-5
8 0 0 6 0.5-5
8 0 0 12 0.5-0.95 0.95-5
8 0 -6 3 0.5-5
8 0 -6 6 0.5-5
8 0 -6 12 0.5-5
8 10L Q 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 0.5-5

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

12 10L 0 3 0.5-5

12 10L [1] 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 6 0.5-2.75, 4.55-5 2.75-4.55
18 0 -6 12 0.5-2.75 2.75-5
18 10L 0 3 0.5-5

18 10L 0 6 0.5-5

18 10L 0 12 0.5-5

18 10L -8 3 0.5-5

18 10L -6 6 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 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 6 0.5-5

24 T0L -6 12 0.5-5




Table B27: Guardrail Use Guidelines for Urban LC, Benefit-Cost Greater Than 3

Urban LC Moderate Slope Functional Class

Range of Traffic Volumes Where Barrier is Optimal

Hazard Grade Offset to
Offset Curvature % Slos 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 [ £ 6 0.5-5
5 10L 0 3 0.5-5
5 10L 0 6 0.5-5
5 10L -6 3 0.5-5
5 10L -6 6 0.5-5
8 0 0 3 0.5-5
8 0 0 6 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 0.5-5
8 10L 0 6 0.5-5
8 T0L 0 12 0.5-5
8 10L -6 3 0.5-5
8 10L -6 6 0.5-5
8 10L -6 12 0.5-5
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 -6 ] 0.5-5
12 0 -6 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 [ 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 6 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 E] [ 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 6 0.5-5
24 TOC ] T2 0.5-5




Table B28: Guardrail Use Guidelines for Urban LC, Benefit-Cost Greater Than 3

Severe Point Hazard Range of Traffic Volumes Where Barrier is Optimal
Hazard Grade | Offset to
Offset Curvature % Siape No Treatment TL-2 TL-3 TL-4 TL-5
o 0 0 3 05-1.4 1.4-5
5 0 0 6 0.5-1.4 1.4-5
5 0 0 12 0.5-5
5 0 -6 3 0.5-1.4 1.4-5
5 0 -6 6 0.5-5
5 0 -6 12 0.55
5 10L 0 3 0.5-5
5 10L 0 6 0.5-5
5 T0L 0 12 0.5-5
5 10L -6 3 0.5-5
5 10L -6 6 0.5-1.4, 3.2-5 1.4-3.2
5 T0L -6 12 0.5-5
8 0 0 3 0.5-2.3, 3.2-5 2.3-3.2
8 0 0 6 0.5-1.85, 4.55-5 1.85-4.55
8 0 0 12 0.5-5
8 0 -6 3 0.5-0.95 0.95-5
8 0 -6 6 0.5-0.95 0.95-5
8 [1] -6 12 0.5-0.95 0.95-5
8 T0L [1] 3 0.5-5
8 T0L 0 6 0.5-5
8 10L 0 12 0.5-5
8 T0L -6 3 0.5-5
8 10L -6 6 0.5-5
8 T0L -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 -6 3 0.5-2.3,3.2-5 2.3-3.2
12 0 -6 6 0.5-2.75, 4 55-5 2.75-4.55
12 0 -6 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 T0L -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 6 0.5-5
18 0 -6 12 0.5-5
18 10L 0 3 0.5-5
18 T0L 0 6 0.5-5
18 10L 0 12 0.5-5
18 10L -6 3 0.5-5
18 T0L -6 6 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 6 0.5-5
24 0 -6 12 0.5-5
24 T0L 0 3 0.5-5
24 T0L 0 6 0.5-5
24 10L 0 12 0.5-5
24 10L -6 3 0.5-5
24 T0L -6 6 0.5-5
24 T0C -b 12 055




Table B29: Guardrail Use Guidelines for Urban LC, Benefit-Cost Greater Than 3

Moderately Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard Grade | Offset to
Offset Curvature " Slope No Treatment TL-2 TL-3 TL-4 TL-5

[ 5 0 0 0.5-0.95 0.95-5
5 0 0 [3 0.5-0.95 0.95-5
5 0 0 12 0.5-0.95 0.95-5
5 0 -6 3 0.5-5
5 0 -5 6 0.5-5
5 0 ] 12 0.5-5
5 T0L 0 3 0.5-5
5 T0L 0 3 0.5-5
5 10L 0 12 0.5-5
5 T0L 6 3 0.5-5
5 TOL 5 6 0.5-0.95,3.2-5 0.95-32
5 T0L 6 12 0.5-5
8 0 0 3 0.5-1.4 1.4-5
8 0 0 6 0.5-0.95 0.95-5
[ 0 0 12 0514 145
8 0 ] 3 0.5-5
8 0 5 [3 0.5-0.95 0.95-5
[ 0 5 12 0.5-0.95 0.95-5
8 T0L 0 3 055
8 T0L 0 6 0.5-5
8 10L 0 12 0.5-5
3 TOL 5 3 055
[ T0L 3 6 0.5-5
[ T0L 5 12 0.5-5
12 0 0 3 0.5-5
12 0 0 [ 0523 325 2332
12 0 0 12 055
12 0 5 3 0.5-1.4 1.4-5
12 0 5 6 05-14 14-5
12 0 5 12 0.5-1.4 1.45
12 10L 0 3 0.5-5
12 T0L 0 3 0.5-5
12 T0L 0 12 0.5-5
12 T0C 6 3 055
12 10L ] 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 5 3 055
18 0 -5 6 0.5-5
18 0 -6 12 0.5-5
18 T0L 0 3 055
18 T0C 0 6 0.5-5
18 T0L 0 12 055
18 TOL 5 3 0.5-5
18 T0C 5 [ 0.55
18 T0L £ 12 055
24 0 0 3 055
24 0 0 6 0.5-5
24 0 0 12 0.5-5
24 0 ] 3 0.5-5
24 0 -5 6 0.5-5
24 0 -5 12 0.5-5
24 10L 0 3 0.5-5
24 T0L 0 3 0.5-5
24 10L 0 12 0.5-5
24 T0L 6 3 055
24 T0L 5 6 0.5-5
43 T0C 5 12 055




Table B30: Guardrail Use Guidelines for Urban LC, Benefit-Cost Greater Than 3

Moderate Point Hazard Range of Traffic Volumes Where Barrier is Optimal
Hazard Grade | Offsetto
Offset Curvature % Slops 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 0 12 0.5-5
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
5 10L 0 12 0.5-5
5 10L -6 3 0.5-5
5 10L -6 6 0.5-2.3, 3.2-5 2.3-3.2
5 10L -6 12 0.5-5
8 0 0 3 0.5-5
8 0 0 6 0.5-5
8 0 0 12 0.5-1.85, 3.2-5 1.85-3.2
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 0.5-5
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 -6 6 0.5-5
12 0 -6 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
12 100 -6 12 0.5-5
18 0 0 3 0.5-5
18 0 0 6 0.5-5
18 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 6 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 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 6 0.5-5
24 10L -0 12 0.5-5







