FHWA BRIDGE RAIL MEMORANDUM, MAY 30, 1997: PART 1, 2 & 3 COMBINED AND SORTED BY TYPE

RAILING IMPACT IMPACT | Meels FHWA FHWA FHWA
FIGURE HEIGHT | SPEED ANGLE | NCHRP PERFORMANCE Nfg,iif&fﬁ;’:mf,;g;g? Bridge Rail | Bridge Rail | Bridge Rail
NUMBER BRIDGE RAILING (N TEST VEHICLE (MPH) DEGREES | 230 LEVEL REFERENCES Memo #1 Memo Memo #3
[W-BEAM BRIDGE RAIL
1 Texas Type T6 (Tubular W-beam) 27 2,280 Ib. Car 58 1a Yes T2 12 3 13
4,500 Ib. Car 616 215 1.2
2,000P Pickup 100 kph 25 3
2 [West Virginia W-beam Retrofit Railing for Concrete Baluster 265 817 kg Car 80 kph 20 Originally tested to PL- = A 311
designs, curb mounted 2452 kg Pickup 72kph 20
[THRIE-BEAM BRIDGE RAIL
3 NCHRP SL1 Thrie Beam, Wood Posts 32 225010, Car 63 187 Yes T2 1
2,250 Ib. Car 601 159 25 11
4,500 Ib. Car 619 145
7 NCHRP SL1 Thrie Beam, Steel Posts 32 1,987 Ib. Car 614 141 Yes T2 2
2,250 Ib. Car 586 16 A 12
2,250 Ib. Car 60 16 §
20,000 Ib. Bus 447 77
5 Nebraska Tubular Thrie Beam 32 1,9701b. Car 614 20 Yes T3 o7 i 112
4,700 Ib. Car 58.4 243 .
Oregon Side-Mounted Thrie Beam 1,970 Ib Car 522 197 Yes PL1 T2
6 2 5,737 Ib Pickup 46.1 208 8.9.10 1 21
[Washington 10 gage Thrie Beam 1,8401b Car 58.8 195 Yes PL1 T2
7 Retrofit for Balusters Curb/Sidewalk 30 4,725 b Car 60.7 156 11 18 27
5,400 Ib Pickup 663 194
California Thrie Beam 1,935 Ib Car 487 183 Yes PL1 T2
8 5,565 Ib Pickup 449 21 1213 9 28
Missour Thrie Beam and Channel 1,984 b Car 596 15 Yes T3
9 top mounted) 30.625" 4,495 Ib Car 60.9 24 14.15 10 21
Michigan 10 gage retrofit on Curb/Sidewalk 1972 b Car 615 20 Yes PL2 =
10 (Michigan R4 Retrofit Bridge Rail) 34 5,724 Ib Pickup 60.6 20 16 115 215
8,000 Ib Truck 49 15
11 |Delaware Thrie-beam Retrofit Railing (curb-mounted) 32 8,000 kg Single-Unit Truck 80 kph 15 Tested to NCHRP 350 TLa 2 324
|METAL TUBE BRIDGE RAIL
Aluminum Tube Bridge Rail
[Aluminum Tru-Beam (Modified AASHTO BRS) 2150 b, Car 613 215 Yes T2
2 o 4,500 Ib. Car 58.9 272 1718 4 4
2,069 Ib Car 52 22 passed PL-1, NCHRP 230 =
13 |Foothils Parkway Aluminum Bridge Rail 33 5,465 Ib Pickup 466 207 failed, anchorage not long enough 19,20 222 312
5,565 Ib Pickup 457 227 passed, corrected ancch PL1
Steel Tube Bridge Rail, Altached (o Bottom of Deck
Texas Energy Absorbing Bridge Rail 1972 1b. Car 626 16 Yes
14 | 27 | 4500 b, Car o1 ‘ % ‘ ‘ NCHRP 230 21,2223 6 ‘ ‘
Steel Tube Bridge Rall, Altached to Side of Deck
California Type 18 1,850 Ib. Car 507 12 Yes
i See-Through, Collapsing Ring) *® 4530 Ib. Car 60.7 23 NCHRP 230 2413 v
Collapsing Ring Bridge Railing 2,090 Ib. Car 55.7 235 Yes
4,400 Ib. Car 62 227
16 59 40,000 Ib. Bus, 539 151 NCHRP 230 25,26,27,28 21
40,000 Ib. Tractor-Trailer 57 156
70,000 Ib. Tractor-Trailer 444 10
17 |ohioBox Beam Rail P 1,980 Ib. Car 606 196 Yes T2 5 N o
(W-beam backed up with box beam) 4,790 Ib. Car 60 25
California Type 115 1,965 Ib Car 59 19 Yes PL1 T2
18 30 5,635 Ib Pickup 64.2 21 2013 7 26
1970 Ib Car 509 201 tested to PL-2 =
19 |llinois Side Mounted Bridge Rail 32 5,565 Ib Pickup 604 204 8,30 26 322
18,000 Ib Truck 514 147
Steel Tube Bridge Rail, Attached to Top of Deck
Texas T101 Bridge Rail 2780 b. Car, 573 15 Yes T3
4,660 Ib. Car 602 15
4,630 Ib. Car 508 2538
20 27 6,900 Ib. Bus 53.4 15 183132332 7 111
19,940 Ib. Bus, 553 152
20,010 Ib. Bus. 52 132
31,880 Ib. Bus 58.4 16
Texas 421 Aesthetic Steel Pipe Bridge Rall 1,800 Ib Car 50.7 214 Yes T2
2 32 4,500 b Car 62.4 26.6 3435 12 zu
1,965 Ib Car 29.7 215 PLL =
22 |Washington, D.C. Historic Bridgerail [curb-mounted retrofif] 27 5,565 I Pickup e Py 36 223 315
Steel Tube Bridge Rall, Attached to Parapet
23 |PASHTO BR2 (California Type 9) 2 1,929 1b. Car 60.9 1 Yes T2 2, unknown 5 5
45540 Ib. Car 57 26 37
North Carolina - Standard 1 Bar Metal Rail 1,990 Ib. Car 50.7 188 Yes T2 6.8
24 32 4,660 Ib. Car 60 25 6.8 13 110
19,920 Ib. Bus 573 148 18.31,32.33
Modified Texas C202 Bridge Rail 1918 b Car 613 21 Yes Special PL-4 TS5 s
25 54 4,400 Ib Car 504 259 38 125 223
79,770 Ib Van Type Tractor Trailer 49.1 15 (originally PL-3) 39
BR27D-two steel Rails on 18" concrete parapet w/ 8-in curb and 5-ft 1,967 Ib Car 517 208 PLL =
2 sidewalk 42 5,565 Ib Pickup 453 202 8.40.41 22 316
,970 b Car 512 205 = =
27 [BR27D-flush-mounted 2 5,566 Ib Pickup 256 8a 8.4041 23 317
- 1965 Ib Car 617 187 PL2 =
2 S‘::ﬂ;f'"“ steel rail on 24" concrete parapet w/ 8-in. curb and 5-t| ., 5568 Ib Pickup ey oA 540,42 o 318
18,000 Ib Truck 51 137
1,970 Ib Car 603 198 PL2 =
29 [BR27C-flush-mounted 2 5,570 Ib Pickup 553 196 8.4042 25 319
18,000 Ib Truck 525 128
18,000 Ib Truck 508 162 =
" 4,420 Ib Pickup 606 255 Tested to NCHRP 350
30 |Minnesota Combination Bridge Rail, Design #3 36 2442 Iy Pickup e s a3 326
1,960 Ib Car 61 206
Steel Tube Bridge Rail, Altached to Curb
Oregon - 2 Tube Mounted Rail 1,994 1b. Car 586 188 Yes T2
3 L (Curb Mounted) 2 4,640 Ib. Car 60 25 o7 2 e
Wyorming 2-Tube, Curb Mounted (") 20m. 740 1,968 Ib Car 611 20 Yes T3 [aa.a5
32 . 4,510 Ib Car 633 25 144,45 14 214
2000 kg Pickup 101.7 kph 252 a6
) . 896 kg Car 97.8 kph 208 =
33 :ﬁ‘{‘h’)’“‘”g 2tube steel railing on 150 mm Curb (32.7" railing, on 5.9 8(332 ';")“ 2000 kg Pickup 101.0 kph 249 Tested to NCHRP 350 a7 225 325
8000 kg Truck 79.7 kph 159
ilinois 2399, 2-Rail on Curb, 1,961 b Car 58.7 20 Yes PL2 = 84815
34 32 5,797 Ib Pickup 636 192 8.48,15,49 121 219
18,000 Ib Truck 508 151 8.48.15 49
2,010 Ib Car 54.4 21 Tailed PL-1 =
35 |GW (George Washington) Memorial Parkway Steel Tri-Rail on curb 22 1,936 Ib Car 526 226 Yes passed PL-1, NCHRP 230 50,51 221 313
5,400 Ib Pickup 466 227 passed PL-1, NCHRP 230
894 kg (1970 Ib) Car 100.9 kph (62.7 mph) 206 tested to PL-2 and TL-4. =
36 :Zn'nf:dgg:ﬁn;'z'l‘ss;’ rtation Gonsortium (NETC) 2-ail curb- 864 "'r‘v')" @ 2258 kg (5568 Ib) Pickup 92.2 kph (57.3 mph) 206 36 218819 323
' 8000 kg (17,621 1b) Pickup___|B1.7 kph (50.8 mph) 155
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RAILING TMPACT MPACT | Weets FHWA FHWA FHWA
NCHRP 350 EQUIVALENT TEST
FIGURE HEIGHT SPEED ANGLE | NCHRP PERFORMANCE LEVEL FROP;)FHWA VEMO 3 Bridge Rail | Bridge Rail | Bridge Rail
NUMBER BRIDGE RAILING (N TEST VEHICLE (MPH) DEGREES | 230 LEVEL REFERENCES Memo #1 | Memo #2 Memo #3
[VERTICAL CONCRETE PARAPET (Open or Closed) / General
Modified Kansas Corral 1850 Ib Car 59 189 Yes T2
e en Concrete Beam & Post) z 4,690 Ib. Car 502 249 o515 ° il
‘Oklahoma Modified TR-1 Bridge Rail 1,980 Ib. Car 58.7 189 Yes T2 ;
® (Open Concrete Beam & Post) » 4,660 Ib. Car 50.1 254 o7 w© L8
Texas 7202 Concrete Beam and Post 1,800 Ib Car 504 15 Yes T2
® z 4,500 Ib Car 59.2 26 532 2 22
Federal Lands Modified Kansas Corral 1,990 Ib Car 51 205 Yes = T2
o z 5,410 Ib Pickup 46.6 20 °1.526 i 23
Nebraska Concrete Beam and Post 1,971 1b Car 508 21 Yes T2
a1 29 4669 Ib Car 576 26 54,55,56 15 2-4
lowa Concrete Beam and Post 1,922 Ib Car 60.1 205 Yes = T2
2 » 4,662 Ib Car 585 25 hd e 25
Texas T411 Aesthetic Concret Baluster 1,780 Ib Car 60.2 212 Yes T2 57,58
43 32 4,500 Ib Car 622 26 61 111 210
2000P Ib Pickup 100 kph 2 59
Aesthetic Stone Masonry - Faced Concrete Bridge Rail [This is the same system in part lland | 1 > 1, - : .
a“ BW [Balti Parkway, Smooth Stone) * 4694 1b Car c04 = Yes part Il of the 3rd FHWA memo. | =2 T3 © s z12/310
lowa Concrete Block Retrofit 2,0141b Car 56.8 20 Yes PL-2 T4
2,0141b Car 625 20
45 32 5,551 Ib Pickup 623 20 61,15 116 216
17,814 Ib Truck 448 156 Rolled Over
17,814 Ib Truck 499 151 Rolled Over
[32in Vertical Concrete Parapet 1,965 Ib Car 60.5 21 Yes PL-2 T4 862,48,15
6 32 5,759 Ib Pickup 5.7 202 8.63,48,15 117 217
18,000 Ib Truck 50 14 8.48.15
47 |#in Vertical Concrete Parapet 2 50,050 Ib Tractor/Trailer 514 162 Yes Rolled Over L5 864,15 1 220
36,000V kg Truck 801 kph 145 PL-3 8.65.15
Texas C411 42" Concrete Aesthetic Baluster on 8-in high curb and 6- 1,970 Ib Car 455 201 =
4 |itwide sidewalk 2 4,500 Ib Car 47 254 Yes 666 216 3
N 2,015 b Car 515 195 passed PL-1, NCHRP 230 T2 g g
49 Natchez Trace Concrete Bridgerail [post and beam] 325 5,565 Ib Pickup 452 224 passed PL-1, NCHRP 230 50,51 220 314
5,300 Ib Pickup 417 20 PL- T4 55
5,390 Ib Pickup 459 20 55
s [Nebraska Open Concrete Bridgerail (modified from earlier TL-2 2 8165 kg (18,000 Ib) Truck 78.1 kph (48.5 mph) 17.1 56 215 320
design with expansion gap) 8165 kg (18,000 Ib) Truck 835 kph (51.9 mph) 168 56
2447 kg (5,394 Ib) Pickup 96.2 kph (59.8 mph) 217 56
2449 kg (5,399 Ib) Pickup 98.2 kph (61.0 mph) 20 56
51 [32-in High Kansas Corral 32 18,040 b Truck 515 15 TLA 52 214 new
New Jersey Barrier
Calfornia Type 25 2540 1b. Car 38 7 Yes 67,68.69
52 (N.J. Concrete Safety Shape) 32 4,540 Ib. Car 65 7 NCHRP 230 67,68,69,13 14
4540 Ib. Car 63 25 67.68,69.70
N.J. Concrete Safety Shape 1,970 Ib. Car 60.4 15 Yes T4 71
1,968 Ib. Car 613 20 71,72
4,500 Ib. Car 60.1 252 67,73
18,240 Ib. Truck 60.1 15 unknown
19,990 Ib. Bus 60.9 16
20,000 Ib. Bus 57.7 15 unknown
53 32 20270 Ib. Bus 616 15 1 15 115
40,000 Ib. Bus 416 115 67,74.73
40,000 Ib. Bus 516 66 67,74.73
40,000 Ib. Bus 529 16 67.74.73
40,020 Ib. Bus 54 162 71
40,030 Ib. Bus 54 14 71
40,030 Ib. Tractor-Trailer 53 15 71
O 5,724 1b Pickup 57.7 206 E T4 8.75.4815 :
54 [s2inNd-Shape o 18,000 Ib Truck 516 155 Rolled Over 8.76.48,15 L8
LB. Foster Precast NJ-Shape, bolted down 18,000 Ib Truck 517 15 Yes Rolled Over T4 § g
il with Kelken-Gold Polyester Resin Bolts bt PL-2 77 L2 218
. . . 18,011 Ib Truck 525 161 T4
E S "i:e‘;';fe’f‘s‘f""‘e’ (o test effect of 2" asphalt overlay 30 1,750 Ib Car 625 20 PL2 78.72 217 321
9 5,460 Ib Pickup 635 20
New Jersey Barrier w/ RAIL
California Type 20 2,9801b. Car 5 7 Yes T3
(N.J. Safety Shape with Rail) 4,980 Ib. Car 66 7
57 39 4,900 Ib. Car 64 15 79.80.81 18 113
4,980 Ib. Car 64 7
4,900 Ib. Car 66 25
Nevada Safety Shape Parapet 1,911 Ib. Car 60.7 193 Yes T3
58 39 4,650 Ib. Car 614 249 6 19 114
40,000 Ib. Bus 58.9 164
New Jersey Tumnpike Heavy Vehicle Barrier 2,1181b. Car 509 145 Yes L5
59 (Extended N.J. Safety Shape) 22 4,880 Ib. Car 58.6 165 82,83,84.5 20 117
80,180 Ib. Tractor-Trailer 52.1 165
Texas 5 Modified ‘approx 90" vl Yes - :
60 (Extended N.J. Safety Shape) above deck 80,120 Ib Tank Type Tractor-Trailer 514 15 TL-6(85 22 118
61 |Texas Type HT (Modified T5) 50 80,080 b Truck 84 145 Yes Rolled Over L5 . 12 222
Special PL-4
F-SHAPE CONCRETE BARRIER / SINGLE SLOPE
F Profile Concrete Safety Shape 2,250 b. Car 56.4 143 Yes T4
62 32 43701b. Car 614 152 67.73 16 116
4500 Ib. Car 629 25
32-in F-Shape 1,966 Ib Car 60.1 214 Yes PL2 T4 8874815
5,780 Ib Pickup 65.4 204 8.83,49,15
63 32 18,050 Ib Truck speed low 467 15 8.89.15 119
18,050 Ib Truck speed low 413 153 8.90.15
18,000 Ib Truck 52.1 148 8.91.15
42-in F-Shape 40,560 Ib Bus 55.7 157 Yes PL3 L5 892,64 § »
et 2 50,000 Ib Tractor/Trailer 522 14 8.93.64 L za
2076 kg (4,573 Ib) Pickup 972 kph ( 60.4 mph) 255 T4 94,36,95,96
65 [ingle Slope Concrete Bridge Rail 32 (8172 kg (18,000 Ib) Single-Unit Truck| 82.1 kph (51.0 mph) 10 Tested to NCHRP 350 94,36.95 327
8172 kg (18,000 Ib) Single-Unit Truck| 82.5 kph (51.3 mph) 179 94.36.95
[TIMBER BRIDGE RAIL
Glu-Lam Wood on Wood Deck 1,983 1b Car 592 20 Yes = T2
bl ® 5,419 Ib Pickup 475 20 2097 L 20
N . N 1,965 Ib Car 50.1 186 PLT T2
67  Timber Rail #1 on Transversely Laminated Timber Deck 27 5,565 Ib Pickup 46 203 98,99 29 31
N . N 1,967 Ib Car 297 21 PLT T2
68  Timber Rail #2 on Transversely Laminated Timber Deck 27 5,570 Ib Pickup 461 19.1 100,99 2-10 32
N . 1,968 Ib Car 51 204 PLT T2
69  Timber Rail #3 on Longitudinally Laminated Timber Deck 27 5,567 Ib Pickup 47 205 101,99 212 33
70 [Steel System-Thrie Beam on steel posis 8128 cm 2,542 kg Pickup 712 kph 19.1 MWRSF PL-1 T2 102103 211 34
71 |Curb System - Glu-Lam timber rail wicurb 81.28 cm 2,452 kg Pickup 71 kph 234 MWRSF PL-1 T2 102,103 27 35
ol 839 kg Car 80.7 kph 215 MWRSF PL-1 T2 y g
72 Shoe Box System-Glu-Lam rail w/out curb 81.28cm 2,452 kg Pickup 72.4 kph 218 102,103 28 3-6
73___[TBC-8000 - Thrie - beam wistiffened steel posts 845 cm 8,165 kg Truck 76.3 kph 16.1 MWRSF PL2 T4 104,105 224 37
g e 2,087 kg Pickup 98.0 kph 249 MWRSF PL-2 T4 . g
74 (GC-8000 Glu-Lam timber rail w/curb 83.8cm 8,164 kg Truck 82.4 kph 168 104,105 213 3-8
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