APPENDIX A

GUARDRAIL USE GUIDELINES FOR BENEFIT/COST =2



Table A1: Guardrail Use Guidelines for Freeway, Benefit-Cost Greater Than 2

Severe Slope Hazard Range of Traffic Volumes Where Barrier is Optimal
Hazard ¢, vature |Grade % | CSet0 | o Treatment|  TL-2 i TL4 LS
Offset Slope

7 0 0 8 10-46 46-100
7 0 -2 8 10-37 37-100
7 21 0 8 10-37 37-100
7 2L -2 8 10-37 37-100
12 0 0 8 10-19 15-100
12 0 0 12 10-28 28-100
12 0 -2 8 10-19 19-100
12 0 -2 12 10-28 28-100
12 2L 0 8 10-19 19-100
12 2L 0 12 10-19 19-100
12 2L -2 8 10-28 28-100
12 2L -2 12 10-28 28-100
18 0 0 8 10-28 28-100
18 0 0 12 10-28 28-100
18 0 0 20 10-28 28-100
18 0 -2 8 10-28 28-100
18 0 -2 12 10-28 28-100
18 0 -2 20 10-28 28-100
18 2L 0 8 10-28 28-100
18 2L 0 12 10-28 28-100
18 2L 0 20 10-28 28-100
18 2L -2 8 10-28 28-100
18 21 ] 12 10-28 28-100
18 2L -2 20 10-28 28-100
26 0 0 [ 10-19 19-28 28-100
26 0 0 12 10-19 19-28 28-100
26 0 0 20 10-37 37-100
26 0 -2 8 10-19 19-28 28-100
26 0 -2 12 10-19 19-28 28-100
26 0 -2 20 10-19 19-28 28-100
26 2L 0 8 10-28 28-100
26 2L 0 12 10-19 19-28 28-100
26 2L 0 20 10-19 19-37 37-100
26 2L -2 8 10-28 28-100
26 2L -2 12 10-19 19-28 28-100
26 2L -2 20 10-19 19-37 37-100
32 0 0 [ 10-28 28-100
32 0 0 12 10-28 28-37 37-100
32 0 0 20 10-19 19-37 37-100
32 0 -2 8 10-28 28-37 37-100
32 0 -2 12 10-28 28-100
32 0 -2 20 10-19 19-37 37-100
32 2L 0 [] 10-37 37-100
32 2L 0 12 10-37 37-100
32 2L 0 20 10-28 28-37 37-100
32 2L -2 8 10-37 37-100
32 2L -2 12 10-37 37-100
32 2C ) 20 10-28 28-37 37-100

Note: 2L means 2 degrees of curvature to the left



Table A2: Guardrail Use Guidelines for Freeway, Benefit-Cost Greater Than 2

Moderately Severe Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard o Offset to No
Offset Curvature |Grade % Slope e TL-2 TL-3 TL-4 TL-5
7 0 0 8 10-19 19-28 28-100
7 0 -2 8 10-19 19-28 28-100
7 2L 0 8 10-19 19-28 28-100
7 2L -2 8 10-28 28-100
12 0 0 8 10-28 28-100
12 0 0 12 10-28 28-100
12 0 -2 8 10-19 19-28 28-100
12 0 -2 12 10-19 19-28 28-100
12 2L 0 8 10-28 28-100
12 2L 0 12 10-28 28-100
12 2L -2 8 10-37 37-100
12 2L -2 12 10-37 37-100
18 0 0 8 10-37 37-100
18 0 0 12 10-37 37-100
18 0 0 20 10-28 28-37 37-100
18 0 -2 8 10-37 37-100
18 0 -2 12 10-37 37-100
18 0 -2 20 10-37 37-100
18 2L [1] 8 10-37 37-100
18 2L 0 12 10-46 46-100
18 2L 0 20 10-28 28-37 37-100
18 2L -2 8 10-37 37-100
18 2L -2 12 10-37 37-100
18 2L -2 20 10-37 37-100
26 0 0 8 10-64 64-100
26 0 0 12 10-55 55-100
26 0 0 20 10-46 46-100
26 0 -2 8 10-55 55-100
26 0 -2 12 10-55 55-100
26 0 -2 20 10-46 46-100
26 2L 0 8 10-37, 55-64 37-55, 64-100
26 2L 0 12 10-55, 73-82 55-73, 82-100
26 2L 0 20 10-46 46-100
26 2L -2 8 10-73 73-100
26 2L -2 12 10-64 64-100
26 2L -2 20 10-46 46-100
32 0 0 8 10-73 73-100
32 0 0 12 10-64 64-100
32 0 0 20 10-55 55-100
32 0 -2 8 10-73 73-100
32 0 -2 12 10-64 64-100
32 0 -2 20 10-55 55-100
32 2L 0 8 10-64, 82-91 64-82, 91-100
32 2L 0 12 10-64 64-100
32 2L 0 20 10-64 64-100
32 2L -2 8 10-91 91-100
32 2L -2 12 10-82 82-100
32 2L -2 20 10-55 55-100




Table A3: Guardrail Use Guidelines for Freeway, Benefit-Cost Greater Than 2

Moderate Slope Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard o, | Offsetto No
Offoct Curvature | Grade % e Troit ot TL-2 TL-3 TL-4 TL-5
7 0 0 8 10-100
7 0 -2 8 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 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 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 8 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 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 20 10-100




Table A4: Guardrail Use Guidelines for Freeway, Benefit-Cost Greater Than 2

Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard Grade Offset to
Offset Curvature % Slo No Treatment TL-2 TL-3 TL-4 TL-5

7 [1] 0 8 10-73, 91-100 73-91
7 0 0 12 28-64, 82-91 10-28, 64-82
7 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
7 0 -2 20 10-82 82-100
7 2L 0 8 10-100
7 2L 0 12 10-100
7 20 0 20 10-100
7 2L -2 8 10-64, 82-100 64-82
7 2L -2 12 10-100
i 2L -2 20 10-100
12 0 0 [] 10-28 28-100
12 0 0 12 10-100
12 0 0 20 10-100
12 0 -2 8 10-28 28-100
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 10-100
12 2L 2 8 10-100
12 2L 2 12 10-91 91-100
12 2L 2 20 28-01 10-28 91-100
18 0 0 8 10-19 19-28 55-100 28-55
18 0 0 12 10-19, 82-100 2873
18 0 0 20 10-100
18 0 2 8 10-37, 73-82 82-100 37-73
18 0 2 12 10-28, 91-100 2891
18 0 2 20 10-100
18 20 0 8 10-28 28-100
18 2L 0 12 10-100
18 2L 0 20 10-100
18 2L 2 8 10-19 19-100
18 2L 2 12 10-28 28-100
18 20 2 20 10-19 19-100
26 0 0 8 10-19 19-100
26 0 0 12 10-28 28-55, 91-100 55-91
26 0 0 20 10-100

26 0 -2 8 10-100
26 0 2 12 10-19 19-100

26 0 -2 20 10-100
26 2L 0 8 10-100
26 20 0 12 10-37, 55-64 3755, 91-100 64-91
26 20 0 20 10-28 28-100
26 20 2 8 10-55, 73-91 55-73, 91-100
26 2L 2 12 10-37, 64-73 37-64, 91-100 73-91
26 20 2 20 10-73 73-100
32 0 0 8 10-19, 73-100 19-28, 46-55 28-64
32 0 0 12 10-19 19-100
32 0 0 20 10-19 28-73, 91-100 73-91
32 0 ] 8 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 2L 0 8 10-100
32 2L 0 12 10-100
32 2L 0 20 10-46, 64-82 4664, 82-100
32 2L -2 8 10-100
32 2L -2 12 10-100
32 i —Z 20 T0-37, 55-73 3755, 91-100 7391




Table A5: Guardrail Use Guidelines for Freeway, Benefit-Cost Greater Than 2

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 TL4 TLS
7 0 0 8 10-100
7 0 0 12 10-100
7 0 0 20 10-73, 91-100 7391
7 0 -2 8 10-100
7 0 -2 12 10-100
7 0 -2 20 10-100
7 2L 0 8 10-100
4 2L 0 12 0-100
7 2L 0 20 0-100
7 2L -2 8 0-100
7 2L -2 12 0-100
7 2L -2 20 10-100
12 0 0 [ 10-64, 82-100 6482
12 0 0 12 0-100
12 0 0 0-100
12 0 -2 8 0-100
12 0 -2 12 0-100
12 0 -2 20 10-100
12 2L 0 8 10-100
12 2L 0 12 0-100
12 2L 0 20 0-100
12 2L 2 3 10-19 9-100
12 2L -2 12 0-100
12 2L -2 20 10-100
18 0 0 3 10-46,_73-100 4673
18 0 0 12 10-100
18 0 0 20 10-100
18 (] 2 3 10-28, 64-100 2864
18 0 -2 12 10-100
18 0 -2 20 10-100
18 2L [1] 3 46-55 10-28 28-46, 55-100
18 2 0 12 2837 10-28, 37-100
18 2L 0 20 28-37 10-28, 37-100
18 2C 2 3 10-28, 46-55 5564 28-46, 64-100
18 2L -2 12 10-18 19-100
18 2L -2 20 10-100
26 0 0 3 1028 28-100
26 0 0 12 10-19 19-46, 64-100 4664
26 0 0 20 10-19 19-100
26 0 2 3 10-100
26 0 -2 12 10-100
26 0 2 20 10-19 19-100
26 2L 0 3 10-82 82-100
26 2L 0 12 10-73,91-100 73-91
26 2L 0 20 10-64 64-100
76 2L 2 [ 10-100
26 2L -2 12 10-100
26 2L 2 20 10-37,91-100 37-91
32 0 [1] [ 10-28, 46-100 28-46
32 0 0 12 10-37 37-100
32 0 0 20 10-19 19-55, 73-100 55-73
32 0 2 3 10-46, 64-100 46-64
32 0 2 12 28-37 10-28, 37-55 55-100
32 0 2 20 10-73 91-100 7391
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 Z 20 10-100




Table A6: Guardrail Use Guidelines for Freeway, Benefit-Cost Greater Than 2

Moderate Point Hazard

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

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

[ 26 0 0 20 10-100
26 1] -2 8 10-100
26 1] -2 12 10-100

[ 26 0 2 20 10-28 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 0 0 20 10-91 91-100
32 0 2 8 10-100
32 1] -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 20 10-100




Table A7: Guardrail Use Guidelines for Rural Arterial, Benefit-Cost Greater Than 2

Severe Slope Hazard Range of Traffic Volumes Where Barrier is Optimal
Fgﬁz:;? Curvature | Grade % o;fls:;:o Trea“:;ent L Jl 3 TL4 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 [1] -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 0 -3 8 2.5-50
26 0 -3 12 2.5-50
26 0 -3 20 2.5-50
26 4L 0 [ 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 2.5-31 31-50
32 0 0 20 2.5-16.75 16.75-50
32 0 -3 8 2.5-45.25 45.25-50
32 0 -3 12 2.5-21.5 21.5-50
32 0 -3 20 7.25-12  |2.5-7.25, 12-50
32 4L 0 8 2.5-50
32 4L 0 12 2.5-31, 40.5-5¢ 31-40.5
32 4L 0 20 2.5-50
32 4L -3 8 2.5-50
32 4L -3 12 2.5-31 31-50
S2 4L -3 20 2.5-50




Table A8: Guardrail Use Guidelines for Rural Arterial, Benefit-Cost Greater Than 2

Rural Arterial Moderately Severe Slope Functional

Class Range of Traffic Volumes Where Barrier is Optimal
azard | curvature | Grade % ogl"’:;? o ol |1 iy 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 [ 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 [ 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 [] 2.5-26.25 26.25-50
18 0 0 12 2.5-7.25 7.25-50
18 0 0 20 2.5-50
18 0 -3 8 2.5-21.5 21.5-50
18 0 -3 12 7.25-12 2.5-7.25, 12-50
18 0 -3 20 2.5-50
18 4L 0 [] 2.5-50
18 4L 0 12 7.25-12 2.5-7.25, 12-50
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 [ 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 2.5-31, 40.5-5 31-40.5
26 40 0 [ 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 2.5-50
32 0 0 20 2.5-50
32 0 -3 8 2.5-50
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 2.5-50
32 4L -3 8 2.5-50
32 4L -3 12 2.5-50
32 4L -3 20 2.5-50




Table A9: Guardrail Use Guidelines for Rural Arterial, Benefit-Cost Greater Than 2

Rural Arterial Moderate Slope Functional Class

Range of Traffic Volumes Where Barrier is Optimal

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

7 0 0 8 2.5-50
7 0 -3 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
13 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 0 -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 2.5-50

32 0 0 20 2.5-50
32 0 -3 8 2.5-50
32 0 -3 12 2.5-31 31-50
32 [1] -3 20 2.5-50
32 4L 0 8 2.5-50

32 4L 0 12 2.5-50

32 4L 0 20 2.5-50
32 4L -3 8 2.5-50

32 4L -3 12 2.5-50

kY4 4L -3 20 2 550




Table A10: Guardrail Use Guidelines for Rural Arterial, Benefit-Cost Greater Than 2

Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard Grade | Offsetto
Offset Curvature o Slops No Treatment TL-2 TL-3 TL-4 TL-5

5 0 0 8 25-21.5 21.5-50

5 0 0 12 2.5-26.25 26.25-50

5 0 0 20 2.5-26.25 26.25-50

5 0 -3 8 2.5-16.75 16.75-50

5 0 -3 12 25215 21.5-50

5 0 -3 20 2.5-21.5 21.5-50

S 4L 0 8 2.5-50

L] 4L 0 12 25-50

5 4T 0 20 2.5-50

5 qr 3 8 2.5-50

L] 4L -3 12 2.5-50

L] 4L -3 20 2.5-50

8 0 0 8 25-21.5 21.5-45.25 45.25-50
] 0 0 12 25215 21.5-50

[ 0 [1] 20 2.5-40.5 40.5-50

[ 0 -3 8 2.5-16.75 16.75-45.25 45.25-50
[ 0 -3 12 2.5-16.75 16.75-50

3 0 -3 20 2.5-35.75 35.75-50

[ 4L 0 ] 2.5-26.25 26.25-50

[ 4T 0 12 2.5-21.5 21.5-50

[:] 4L 0 20 2.5-21.5 21.5-50

] ar -3 ] 2.5-28.25 26.25-50

[ 4L -3 12 2.5-16.75 16.75-50

[ 4C -3 20 2.5-21.5 21.5-50

12 0 0 8 2.5-16.75 16.75-50

12 0 0 12 2.5-50
12 0 0 20 2.5-35.75 35-75-50

12 0 -3 [ 2512 12-50

12 0 -3 12 2.5-50
12 0 -3 20 2.5-31 31-50

12 ar 0 ] 2.5-50

12 4T 0 12 2.5-35.75 35.75-50

12 4L 0 20 2.5-21.5 21.5-50

12 4T -3 [ 2.5-40.5 40.5-50

12 qr 3 12 2.5-31 31-50

12 4L -3 20 2.5-21.5 21.5-50

18 0 0 8 2550

18 0 0 12 2.5-26.25 26.25-50
18 0 0 20 2.5-50

18 0 -3 [ 2.5-50

18 0 -3 12 25-21.5 21.5-50
18 0 -3 20 2.5-50

18 4L 0 8 2.5-50

18 4L [1] 12 2.5-50

18 4L 0 20 25-50

18 4L -3 8 25-50

18 4L -3 12 2.5-50

18 4L -3 20 2.5-50

24 0 0 [ 2550

24 0 [1] 12 2.5-50
24 0 0 20 25-12 12-50

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 [ -3 20 2550




Table A11: Guardrail Use Guidelines for Rural Arterial, Benefit-Cost Greater Than 2

Moderately Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard Grade | Offsetto
Offset Curvature o, Slope No Treatment TL-2 TL-3 TL4 TL-5
5 0 0 8 2.5-21.5 21.5-50
5 0 0 12 2.5-21.5 21.5-50
5 0 0 20 25-16.75 16.75-50
5 0 -3 8 25-16.75 16.75-50
] 0 -3 12 2.5-16.75 16.75-50
5 0 -3 20 2.5-21.5 21.5-50
[ 4L [1] 3 2.5-50
) 4L 0 12 2.5-50
] 4L 0 20 2.5-50
] 4L -3 ] 25-50
] 4L -3 12 2.5-50
5 4L -3 20 2.5-50
] 0 0 ] 2.5-21.5 21.5-40.5 40.5-50
8 0 ] 12 2.5-21.5 21.5-50
] 0 0 20 2.5-21.5 21.5-50
o 0 -3 ] 25215 21.5-35.75 35.75-50
3 0 -3 12 2.5-16.75 16.75-50
8 0 -3 20 2.5-16.75 16.75-50
[ 4L [1] 3 2.5-50
] 4L 0 12 2.5-26.25 26.25-50
8 4L 0 20 2.5-26.25 26.25-50
] 4L -3 ] 2.5-35.75 35.75-50
] 4L -3 12 2.5-21.5 21.5-50
] 4L -3 20 2.5-21.5 21.5-50
12 0 0 8 2.5-21.5 21.5-50
12 0 0 12 2.5-50
12 0 [1] 20 2.5-50
12 0 -3 8 2.5-16.75 16.75-50
12 0 -3 12 2.5-50
12 0 -3 20 2.5-50
12 4L 0 [ 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 2.5-26.25 26.25-50
18 0 0 20 2.5-50
18 0 -3 [ 2.5-50
18 0 -3 12 2.5-21.5 21.5-50
18 0 -3 20 2.5-50
18 4L 0 8 2.5-50
18 4L [1] 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 A12: Guardrail Use Guidelines for Rural Arterial, Benefit-Cost Greater Than 2

[Moderate Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard Grade | Offset to
Offset Curvature % Slope No Treatment TL-2 TL-3 TL4 TLS
5 0 0 8 25-50
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 2550
5 0 3 20 2.5-50
5 AL 0 8 2550
5 4L 0 12 2550
5 4L 0 20 2.5-50
5 aC 3 ] 2.5-50
5 4L -3 12 2550
5 4L -3 20 2550
8 0 0 8 2.5-50
8 0 0 12 2.5-50
8 [1] 0 20 2.5-50
[ 0 -3 [ 2550
8 0 -3 12 2.5-50
8 0 -3 20 2.5-50
[ 4L 0 8 2.5-50
[ 4L 0 12 2.5-50
8 4L 0 20 2.5-50
[ 4L -3 [ 2.5-50
8 4L -3 12 2.5-50
[ 4L -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 2550
12 0 -3 12 2.5-50
12 0 -3 20 2.5-50
12 4L 0 [ 2550
12 4L 0 12 2550
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 [1] 0 12 2.5-50
18 0 0 20 2.5-50
18 0 -3 [ 2.5-50
18 0 -3 12 2.5-50
18 [1] -3 20 2.5-50
18 4L 0 8 2550
18 4L 0 12 2.5-50
18 4L 0 20 2.5-50
18 4L -3 8 2.5-50
18 LN -3 12 2550
18 4L -3 20 2550
24 0 0 8 2.5-50
24 0 0 12 2.5-50
24 0 0 20 2550
24 0 -3 8 2.5-50
24 0 -3 12 2.5-50
24 0 -3 20 2550
24 4L 0 [ 2.5-50
24 4L 0 12 2550
24 4L 0 20 2.5-50
24 4L -3 8 2550
24 4L -3 12 2.5-50
29 AC -3 20 2550




Table A13: Guardrail Use Guidelines for Rural LC, Benefit-Cost Greater Than 2

Rural LC Severe Slope Functional Class Range of Traffic Volumes Where Barrier is Optimal
Hazard Grade Offset to No
Offset Curvature 9 Slope Tresnaan TL-2 TL-3 TL4 TL-5
5 0 0 3 0.5-5
5 0 0 6 0.5-5
9 0 -6 3 0.5-5
5 0 -6 6 0.5-5
5 10L 0 3 0.5-5
[ 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 [1] 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 [1] -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
L) TOL = T2 055




Table A14: Guardrail Use Guidelines forRural LC, Benefit-Cost Greater Than 2

Rural LC Moderately Severe Slope Functional

Class Range of Traffic Volumes Where Barrier is Optimal
Offset to No
Hazard Offset|Curvature |Grade % Slope Moo 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 0L 0 6 0.5-5
5 0L -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 0L 0 3 0.5-5
8 0L 0 6 0.5-5
8 10L [1] 12 0.5-5
8 10L -6 3 0.5-5
8 10L -6 6 0.5-5
8 0L -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 0L -6 6 0.55
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
13 0 -6 3 0.5-6
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
13 10L 0 12 0.5-5
18 10L -6 3 0.5-5
18 0L -6 6 0.5-5
18 10L -6 12 0.5-5
24 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 0L 0 12 0.5-5
24 10L -6 3 0.5-5
24 10L -6 6 0.5-5
24 100 -6 12 0.5-5




Table A15: Guardrail Use Guidelines for Rural LC, Benefit-Cost Greater Than 2

Rural LC Moderate Slo

e Functional Class

Range of Traffic Volumes Where Barrier is Optimal

"c')af::;? Curvature Gr;de Og:;:f Tre:l';en | o2 TL-3 TL4 L6
5 0 0 3 055
5 0 0 5 055
5 0 5 3 055
5 0 5 5 055
5 T0C 0 3 055
3 0L 0 3 055
5 10L -6 3 0.5-1.85 1.85-5
5 0L x5 3 055
8 0 0 3 0.5-0.95 0.95-5
3 0 0 5 05005 | 0955
3 0 0 12 05095 | 0955
8 0 -6 3 0.5-5
8 0 -6 6 0.5-5
3 0 r 12 055
3 0L 0 3 055
3 0L 0 3 055
3 0L 0 12 055
3 0L B 3 055
3 0L 5 3 055
3 0L 3 12 055
12 0 0 3 055
12 0 0 3 055
12 0 0 12 055
12 0 5 3 055
12 0 3 3 055
12 0 5 12 055
12 10L 0 3 0.5-5
12 TOL 0 3 055
12 0L 0 12 055
12 0L 5 3 055
12 0L r 3 055
12 0L % 12 055
18 0 0 3 055
18 0 0 3 055
18 0 0 12 055
18 0 5 3 055
18 0 5 3 055
18 0 5 12 055
18 T0C 0 3 055
18 0L 0 3 055
18 0L 0 12 055
18 10L -6 3 0.5-5
18 0L r | 3 055
18 0L 5 12 055
pI 0 0 3 055
2% 0 0 3 055
24 0 0 12 055
73 0 3 3 055
2% 0 ,: 3 055
2% 0 m 12 055
2% 0L 0 3 055
27 0L 0 5 055
2% 0L 0 12 055
27 T0C m:; 3 055
2% 0L = 3 055
24 100 -b 12 0.5-5




Table A16: Guardrail Use Guidelines for Rural LC, Benefit-Cost Greater Than 2

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 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 0.5-2.3, 3.2-5 2.3-3.2
5 10L -6 3 0.5-2.3 3.2-5 2.3-3.2
5 10L -6 6 0.5-2.75, 4.1-5 2.75-4.1
5 10L 6 12 0.5-2.75 2.75-5
8 0 0 3 0.5-0.95 0.95-5
8 0 0 6 0.5-0.95 0.95-5
8 0 0 12 0.5-0.95 0.95-5
8 0 -5 3 0.55
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 0.5-1.85, 3.2-5 1.85-3.2
8 10L -6 6 0.5-5
8 10L -6 12 0.5-2.3, 325 2.3-32
12 [} 0 3 0.5-1.4 1.4-5
12 0 0 6 0.5-0.95 0.95-5
12 0 0 12 0.5-0.95 0.95-5
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
12 100 -5 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 0.5-1.4,32-41 1.4-32 41-5
18 0 -6 6 0.5-1.85 1.85-5
18 0 -6 12 0.5-0.95 0.95-5
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
Z4 TOL -b 12 0.5-5




Table A17: Guardrail Use Guidelines for Rural LC, Benefit-Cost Greater Than 2

Moderately Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

Sz et | EOTsete No Treatment TL-2 TL3 TL-4 TL-5
Offset % Slope
5 0 0 3 055
5 0 0 5 0.55
5 0 0 12 0.55
5 0 5 3 0.55
5 0 5 5 055
5 0 5 12 0.55
5 oL 0 3 055
5 0L 0 5 055
5 oL 0 12 055
5 0L 5 3 05365 4555 365455
5 TOC 5 5 0.51.85 2.755 1.852.75
5 0L £ 12 0.5-1.85, 3.2.5 18532
8 0 0 3 0.50.95 0.955
8 0 0 5 0.5:0.95 0955
8 0 0 12 0.5-0.95 0.955
3 0 S 3 0.55
] 0 5 6 0.55
3 0 5 12 0.55
8 oL 0 3 055
3 0L 0 5 055
J 0L 0 12 055
8 0L 5 3 055
] oL 5 5 055
8 0L 5 12 055
12 0 0 3 0514 45
12 0 0 6 0.5-1.4 145
12 0 0 12 0514 145
12 0 5 3 055
12 0 5 5 0.55
12 0 S 12 0.55
12 0L 0 3 055
12 0L 0 5 055
12 0L 0 12 055
12 0L 5 3 055
12 0L 5 6 055
12 10L -6 12 0.5-5
18 0 0 3 055
18 0 0 5 055
8 0 0 12 055
8 0 5 3 055
8 0 3 5 0514, 3941 7432 415
18 0 5 12 0514 145
8 TOC 0 3 055
8 0L 0 6 055
18 0L 0 12 055
18 0L 5 3 055
8 0L 5 5 055
18 0L 5 12 055
24 0 0 3 055
24 0 0 6 0.5-5
24 0 0 12 055
24 0 5 3 055
Pz 0 5 5 055
24 0 5 12 055
24 oL 0 3 055
24 0L 0 5 055
74 0L 0 12 055
24 0L 5 3 055
24 0L 5 6 055
2% 100 5 T2 055




Table A18: Guardrail Use Guidelines for Rural LC, Benefit-Cost Greater Than 2

Moderate Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

PRI |t ey SRR No Treatment TL2 TL-3 TL4 TL-5
Offset Slope
5 0 0 3 05-2.75, 3.65-4.1 2.75-3.65, 415
5 0 0 3 05-2.3,3.2-3.65, 4555 2332 3.654.55
5 0 0 12 052.75, 4555 2.75-4.55
5 0 ES 3 05095 0.95-
5 0 ES 3 05095 0.95-
5 0 £ 12 05095 0.95-
5 0L 0 3 055
5 T0C 0 3 055
5 0L 0 12 055
5 100 S 3 055
5 0L £ 3 055
5 0L £ 12 055
3 0 0 3 055
3 0 0 5 0523.325 2332
3 0 0 12 0514, 3.25 1.432
3 0 ES 3 054.1 415
3 0 ES 3 0.5-1.85, 3.65-4.1 185-3.65,4.15
3 0 E 12 05-1.85, 4555 185.4.55
3 0L 0 3 055
3 00 0 3 055
3 100 0 12 0514325 1432
3 00 E 3 055
3 100 ES 5 055
3 T0C ES 12 0514375 1432
12 0 0 3 0.5-
12 [1] [1] [ 0.5
12 0 0 12 0.5-
12 ] ES 3 05
12 0 ES 3 0.5-
12 0 E 12 055
12 0L 0 3 055
12 0L 0 3 055
12 0L 0 12 055
12 T0C 5 3 055
12 0L 5 G 055
12 0L ES 12 055
8 0 0 3 055
18 0 0 3 055
8 0 0 12 055
18 0 5 3 055
18 0 ES 3 055
18 0 ES 12 055
g T0C 0 3 055
18 100 0 3 055
18 100 0 12 055
18 100 E 3 0.5-
8 0L 5 3 0.5-
18 100 ES 12 0.5-
24 0 0 3 0.5-
24 0 0 3 0.5-
24 0 0 12 0.5
24 0 £ 3 05-
24 0 ES 3 0.5-
24 0 ES T2 055
24 T0C 0 3 055
24 0L 0 5 055
24 0L 0 12 055
24 0L E 3 055
24 0L E 3 055
L} TOC B T2 055




Table A19: Guardrail Use Guidelines for Urban Arterial, Benefit-Cost Greater Than 2

Urban Arterial Severe Slope Functional Class

Range of Traffic Volumes Where Barrier is Optimal

Hazard Grade | Offset to No
Offset Curvature % i Tt TL-2 TL-3 TL-4 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 5-72.5 72.5-80
5 6L 0 6 5-65 65-72.5 72.5-80
5 6L -3 3 5-80
5 6L -3 6 5-35 35-57.5 57.5-80
8 0 0 3 5-80
8 0 0 6 5-80
] 0 0 12 5-80
] 0 -3 3 5-80
8 0 -3 6 5-80
] 0 -3 12 5-80
] 6L 0 3 5-80
8 6L 0 6 5-80
] 6L 0 12 5-80
] 6L -3 3 5-80
8 6L -3 6 5-80
] 6L -3 12 5725 72.5-80
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 5-80
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 [1] 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 A20: Guardrail Use Guidelines for Urban Arterial, Benefit-Cost Greater Than 2

Urban Arterial Moderately Severe Slope Functional

Class Range of Traffic Volumes Where Barrier is Optimal
I::;::: Curvature |Grade %|Offset to Slope Tr e:,:::]en t TL-2 TL-3 TL-4 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 5-80

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 5-27.5 27.5-80

12 0 0 6 5-20 20-80

12 0 0 12 5-12.5 12.5-80

12 0 -3 3 5-27.5 27.5-80

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 5-57 57-80

18 0 -3 3 5-80

18 0 -3 6 5-80

18 0 -3 12 5-50 50-80

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 A21: Guardrail Use Guidelines for Urban Arterial, Benefit-Cost Greater Than 2

Urban Arterial Moderate Slope Functional

Class Range of Traffic Volumes Where Barrier is Optimal

_ No
rvatu > lo Treatment TL-2 TL-3 TL-4 LS
0 0 5-80
5 0 0 6 5-80
5 0 -3 3 5-80
5 0 ] [ 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
[ 0 0 3 580
[ 0 0 [ 5-80
[ 0 0 12 5-80
[] 0 -3 3 5-80
8 0 -3 6 5-80
[ 0 -3 12 5-80
[ 6L 0 3 5-80
[ 6L 0 6 5-80
3 6L 0 12 580
[ 6L -3 3 5-80
[] 6L -3 [ 5-80
[ 6L -3 12 5-80
12 0 0 3 5-80
12 0 0 [ 5-80
12 0 0 12 5-80
12 [1] -3 3 580
12 0 3 [ 5-80
12 0 -3 12 5-80
12 6L 0 3 5-80
12 6L 0 [ 580
12 6L 0 12 5-80
12 6L -3 3 5-80
12 6L -3 6 5-80
12 6L -3 12 580
18 0 0 3 5-80
18 0 0 [ 5-80
18 0 0 12 5-80
18 0 -3 3 5-80
18 0 -3 [ 5-80
18 0 -3 12 5-80
18 6L 0 3 5-20 20-80
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 [ 5-80
24 0 0 12 580
24 0 ] 3 5-80
24 0 -3 [ 5-80
24 0 -3 12 5-80
24 6L 0 3 580
24 6L 0 [ 5-80
24 6L 0 12 5-80
24 [ -3 3 5-80
24 6L -3 [ 580
2% 8L -3 12 520 20-80




Table A22: Guardrail Use Guidelines for Urban Arterial, Benefit-Cost Greater Than 2

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

5 0 0 3 5-12.5 12.5-50 50-80
5 0 0 6 5-12.5 12.5-80
5 0 0 12 5-12.5 12.5-80
5 0 -3 3 5-12.5 12.5-42.5 42.5-80
5 0 -3 6 5-12.5 12.5-80
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 5-20 20-80
8 0 0 6 5-35 35-80
8 0 0 12 5-35 35-80
8 0 -3 3 5-12.5 12.5-80
8 0 -3 6 5-27.5 27 .5-80
8 0 -3 12 5-27.5 27.5-80
8 6L 0 3 5-80

8 6L 0 6 5-80

8 6L 0 12 5-80

[ 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 5-27.5 27.5-80
12 0 0 12 5-80

12 0 -3 3 5-80

12 0 -3 6 5-80

12 0 -3 12 5-65 65-80
12 6L 0 3 5-80

12 6L 0 6 5-80

12 6L 0 12 580

12 6L -3 3 5-80

12 6L -3 [ 5-80

12 6L -3 12 580

18 0 0 3 5-80

18 0 0 6 5725 72.5-80
18 0 0 12 5-80

18 0 -3 3 5-80

18 0 -3 6 5-57.5 57.5-80
18 0 -3 12 5-80

18 6L 0 3 5-80

18 6L 0 6 5-80

18 6L 0 12 5-12.5 12.5-80

18 6L -3 3 5-80

18 6L -3 6 5-80

18 6L -3 12 5-12.5 12.5-80

24 0 0 3 5-80

24 0 [1] 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 [ 5-80

24 6L [1] 12 5-80

24 6L -3 3 5-80

24 6L -3 6 5-80

27 BL -3 T2 580




Table A23: Guardrail Use Guidelines for Urban Arterial, Benefit-Cost Greater Than 2

Moderately Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard Grade | Offsetto No
Offset Curvature 5, Slope T TL-2 TL-3 TL-4 TL-5
[ 5 0 0 3 5-20 20-80
5 0 0 [ 520 20-80
5 0 0 12 5-20 20-80
5 0 -3 3 520 20-80
5 0 -3 [ 5-12.5 12.5-80
5 0 -3 12 512.5 12.5-80
5 6L 0 3 580
5 6L 0 6 5-80
5 6L 0 12 580
5 6L -3 3 5-80
5 6L 3 [ 580
5 6L -3 12 5-80
8 0 0 3 550 50-72.5 72.5-80
3 0 0 [ 550 50-80
[ 0 0 12 550 50-80
8 0 3 3 5425 57.5-80 425575
] 0 3 [ 550 50-80
[ 0 -3 12 550 50-80
8 6L 0 3 5-80
8 6L 0 6 5-80
[ 6L 0 12 5-80
8 6L -3 3 5-80
3 6L -3 [ 5-80
8 6L 3 12 580
12 0 0 3 580
12 0 0 [ 5425 57 5-80 | 425575
12 0 0 12 5-80
12 0 -3 3 5-80
12 0 3 [ 5-80
12 0 -3 12 5-80
12 6L 0 3 5125 125-80
12 6L 0 3 5-80
12 6L 0 12 580
12 6L -3 3 5-80
12 6L 3 [ 580
12 6L -3 12 5-80
18 0 0 3 5-80
18 0 0 [ 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 [ 5-80
18 6L -3 12 5-80
24 0 0 3 580
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 3 580
27 6L 0 12 580
24 6L -3 3 5-80
24 6L -3 6 5-80
24 BL -3 T2 5-80




Table A24: Guardrail Use Guidelines for Urban Arterial, Benefit-Cost Greater Than 2

Moderate Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

e, TL-2 TL-3 TL-4 TL-5
5-80

5 0 0 6 5-80
5 0 0 12 5-80
5 [1] -3 3 5-80
5 0 -3 6 5-80
5 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 5-80
8 0 0 3 5-50 50-80
8 0 0 3 5-80
8 [1] 0 12 5-80
8 0 -3 3 5-42.5 42.5-80
8 0 -3 6 5-80
8 [1] -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 5-12.5 12.5-50

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 [ 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 [1] -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 [1] 0 6 5-80

24 0 0 12 5-80

24 0 -3 3 5-80

24 [1] -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 18 =3 12 5-80




Table A25: Guardrail Use Guidelines for Urban LC, Benefit-Cost Greater Than 2

Urban LC Severe Slope Functional Class Range of Traffic Volumes Where Barrier is Optimal
Hazard Offset to No
Curvature |Grade % Treataant TL-2 TL-3 TL4 TL-5
E 0 0 % 5-5
5 0 0 6 5-5
] 0 -6 3 55
5 0 -6 6 55
5 T0L 0 3 5-5
5 T0L 0 6 5-5
5 10L -6 3 5-5
5 10L -6 6 5-5
8 0 0 3 5-5
8 0 0 6 5-5
8 0 0 12 5-5
8 0 -6 3 5-5
8 0 -6 6 5-5
8 0 -6 12 5.5
8 T0L 0 3 55
8 T0L 0 6 5-5
8 T0L 0 12 5-5
8 10L -6 3 5-5
8 10L -6 6 5-5
8 10L -6 12 5-5
12 0 0 3 5-5
12 0 0 6 5-5
12 0 0 12 5-5
12 0 -6 3 5-5
12 0 -6 6 5-5
12 0 -6 12 55
12 10L 0 3 5-5
12 10L 0 6 5-5
12 10L 0 12 5-5
12 10L -6 3 5-5
12 10L -6 6 5-5
12 10L -6 12 5-5
18 0 [1] 3 55
18 0 0 6 5-5
18 0 0 12 5-5
18 0 -6 3 5-5
18 0 -6 6 55
18 0 -6 12 5-5
18 10L 0 3 5-5
18 10L 0 6 55
18 10L 0 12 5-5
18 10L -6 3 5-5
18 10L -6 6 5.5
18 10L -6 12 55
24 0 0 3 55
24 0 0 6 5-5
24 0 0 12 5-5
24 0 -6 3 55
24 0 -6 6 55
24 0 -6 12 5-5
24 10L 0 3 5-5
24 10L 0 6 55
24 10L 0 12 5-5
24 10L -6 3 5-5
24 10L -6 6 55
24 TO0C -6 12 55




Table A26: Guardrail Use Guidelines for Urban LC, Benefit-Cost Greater Than 2

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 TL4 TL-5
5 [1] 0 3 0.5-5
5 0 0 6 0.5-5
5 0 -6 3 05-2.3 235
5 0 -6 6 0.5-2.75, 4.55-5 2.75-4.55
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 6 0.5-5
8 0 0 12 0.5-5
8 0 -6 3 05-2.3 2.3-5
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 0.5-0.95 0.95-5
12 0 0 6 0.5-0.95 0.95-5
12 0 0 12 0.5-5
12 0 -6 3 0.5-2.3 2.3-5
12 [1] -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 0.5-2.75, 4.55-5 2.75-4.55
18 [1] 0 12 05-1.4 1.4-5
18 0 -6 3 05-1.4 1.4-2.3 2.3-5
18 0 -6 6 0.5-0.95 0.95-5
18 0 -6 12 0.5-0.95 0.95-5
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 [1] 0 12 0.5-5
24 0 -6 3 0.5-5
24 [4] -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 5 12 0.5-5




Table A27: Guardrail Use Guidelines for Urban LC, Benefit-Cost Greater Than 2

Urban LC Moderate Slope Functional Class

Range of Traffic Volumes Where Barrier is Optimal

Hazard Grade
Offset Curvature % No Treatment TL-2
5 0 0 3 0.5-2.75,4.55-5 | 2.75-4.55
5 0 0 6 0.5-3.2, 4.55-5 3.2-4.55
5 0 -6 3 0.5-1.4 1.4-5
5 0 -6 6 0.5-1.4 1.4-5
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
[] 0 0 6 0.5-5
8 0 0 12 0.5-5
8 0 -6 3 0.5-1.85 1.85-5
8 0 -6 6 0.5-1.85 1.85-5
3 0 -6 12 0.5-1.85 1.85-5
8 10L 0 3 0.5-5
8 10L 0 6 0.5-5
[] T0L 0 12 0.5-5
8 10L -6 3 0.5-5
8 10L -6 6 0.5-5
[] 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 0.5-3.65, 4.55-5 | 3.65-4.55
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
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
18 100 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
2! TOC 5 T2 0.5-5




Table A28: Guardrail Use Guidelines for Urban LC, Benefit-Cost Greater Than 2

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 0.5-5
5 0 0 6 0.5-5
5 0 0 12 0.5-5
5 0 -6 3 0.5-0.95 0.95-5
5 0 -6 6 0.5-5
5 0 -6 12 0.5-5
5 T0L 0 3 0.5-5

5 10L 0 6 0.5-1.4,2.3-5 1423
5 T0LC 0 12 0.5-5

5 10L -6 3 0.5-2.3,3.2-5 2.3-3.2
5 10L -6 6 0.5-14, 325 1.4-32
5 T0L -6 12 0.5-1.4,2.3-5 1.4-23
8 0 0 3 0.5-0.95 0.95-5
8 0 0 6 0.5-0.85 0.95-5
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 T0L 0 3 0.5-5

8 T0C 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 [1] 0 6 0.5-1.85, 4.1-5 1.85-4.1
12 0 0 12 05-14 1.4-5
12 0 -6 3 0.5-1.4 1.4-5
12 0 -6 6 0.5-0.95 0.95-5
12 0 -6 12 0.5-1.4,23-5 1.4-2.3
12 T0L 0 3 0.5-5

12 10L 0 6 0.5-5

12 10L 0 12 0.5-5

12 T0L -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 0.5-2.3,3.2-5 2.3-3.2
18 T0L 0 3 0.5-5

18 10L 0 6 0.5-5

18 10L 0 12 0.5-5

18 T0L -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 10L 0 3 0.5-5

24 10L 0 6 0.5-5

24 T0L 0 12 0.5-5

24 10L -6 3 0.5-5

24 10L -6 6 0.5-5

29 TO0C 6 T2 0.5-5




Table A29: Guardrail Use Guidelines for Urban LC, Benefit-Cost Greater Than 2

Moderately Severe Point Hazard

Range of Traffic Volumes Where Barrier is Optimal

Hazard Grade Offset to

Offset Curvature P Y No Treatment TL-2 -3 L4 L5
5 0 0 3 0.5-5
5 0 0 6 055
5 0 0 12 05-5
5 0 ] 3 055
5 0 -5 6 0.5-5
5 0 -5 12 0.5-5
5 T0L 0 3 0.5-5
5 10L 0 6 0.5-5
5 T0L 0 12 0.5-5
5 10L 6 3 0.5-3.65, 4.55-5 3.65-4.55
5 10L 5 6 3.2-5 0.53.2
5 10L ] 12 0.5-1.85, 3.2-5 1.85-3.2
8 0 0 3 0.50.95 0.955
8 0 0 6 05-0.95 0.95-5
8 0 0 12 05-0.95 0.95-5
8 0 £ 3 05-5
8 0 6 6 055
8 0 E 12 055
8 10L 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 5 6 0.55
8 T0L 5 12 0.5-5
12 0 0 3 055
12 0 0 6 0.5-1.4 1.45
12 0 0 12 0.5-0.95 0.95-5
12 0 6 3 055
12 0 6 6 055
12 0 5 12 055
12 T0L 0 3 0.5-5
12 T0L 0 3 0.55
12 10L 0 12 0.5-5
12 10L -8 3 0.5-5
12 10L 6 6 0.5-5
12 10L 6 12 055
18 0 0 3 0.55
18 0 0 6 0.55
18 0 0 12 0.5-5
18 0 -6 3 0.5-5
18 0 6 6 0.5-1.4, 3.2-4.1 1432 415
18 0 6 12 0.5-1.4 1.4-5
18 T0L 0 3 0.5-5
18 10L 0 6 0.5-5
18 10L 0 12 0.5-5
18 TOL 5 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 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 T0L 0 12 0.5-5
24 10L -6 3 0.5-5
24 10L -6 6 0.5-5
2% 0L £ T2 055




Table A30: Guardrail Use Guidelines for Urban LC, Benefit-Cost Greater Than 2

Moderate Point Hazard Range of Traffic Volumes Where Barrier is Optimal
Hazard | ature | Grade | Offsetto |\ 4 tment TL2 e TL-4 L5
Offset Y% Slope

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 0.5-1.4,3.2-5 1.4-3.2
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 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 -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 05-5
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 -6 12 0.5-5




