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INTRODUCTION

Two weak-post, box beam guide rail end terminals were evaluated to standards set by the
Manual for Assessing Safety Hardware (MASH). New York State Department of Transportation
(NYSDOT) requested that the first full-scale test, test no. NYBBT-1, be conducted on the Type
IT box beam end terminal. The Type II box beam end terminal CAD details are provided in
Appendix B. NYSDOT requested eight full-scale tests, test nos. NYBBT-2 through NYBBT-9,
on a modified version of the Type I terminal, now referred to as the Type IIA. The Type IIA end
terminal design was modified during the study, which is outlined in Table 24 of Volume I. The
Type IIA box beam end terminal CAD details are provided in Appendices F, G, J, M, O, P, S,
and T.

The contents of Volume II are meant to be supplementary data for Volume I. Volume I
contains the research equipment, methods, full-scale test documentation, and a discussion of the
results of the research conducted for full-scale test nos. NYBBT-1 through NYBBT-9. Volume II
contains the appendices of the report. The appendices include calculations to determine the
longitudinal center of gravity of each vehicle, full sets of system drawings for each of the full-
scale tests, English-unit full-scale test summary pages, vehicle deformation data, accelerometer

and angular data presented graphically, material specifications, and mill certifications.
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NYBBT-1 Vehicle: 2002 Kia Rio
Vehicle CG Determination

VEHICLE Equipment Weight Long CG HOR M
+ Unbalasted Car 2429 37.71058 91598.99
+ Brake receivers/wires 5 134 670
+ Brake Frame 10 26 260
+ Brake Cylinder 29 63 1827
+ Strobe Battery 6 57 342
+ Hub 17 0 0
+ CG Plate (EDRs) 8 35 280
- Battery -24 -9 216
- Qil -6 8 -48
- Interior -51 44 -2244
- Fuel -68 88 -5984
- Coolant -8 -18 144
- Washer fluid 0 0 0
BALLAST Water 72 78 5616

Misc. 0 0

Misc. 0 0

92677.99

TOTAL WEIGHT 2419 38.31252
wheel base 95.25

NCHRP 350 Targets CURRENT Difference

Test Inertial Weight 2420 (+/-)55 -1.0

Long CG 39 (+/-)4 -0.68748

Note, Long. CG is measured from front axle of test vehicle

Dummy = 166lbs.

Curb Weight

Front
Rear

FRONT
REAR
TOTAL

Left Right
763| 733
458| 475
1496
933
2429

Actual test inertial weight

Left Right
Front 724| 724
Rear 475| 474
FRONT 1448
REAR 949
TOTAL 2397

Figure A-1. Vehicle Mass Distribution, Test No. NYBBT-1
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NYBBT-2 Vehicle: 2003 Kia Rio
Vehicle CG Determination

VEHICLE Equipment Weight Long CG HOR M
+ Unbalasted Car 2343 35.85595 84010.5
+ Brake receivers/wires 5 130.5 652.5
+ Brake Frame 13 295 383.5
+ Brake Cylinder 22 65 1430
+ Strobe Battery 6 65.5 393
+ Hub 17 0 0
+ CG Plate (EDRs) 8 35 280
- Battery -34 -9 306
- Qil -6 8 -48
- Interior -43 44 -1892
- Fuel -17 78 -1326
- Coolant -9 -18 162
- Washer fluid -5 0 0
BALLAST Water 88 78 6864

Misc. 0 0

Misc. 0 0

91215.5

TOTAL WEIGHT 2388 38.19745
wheel base 95.25

NCHRP 350 Targets CURRENT Difference

Test Inertial Weight 2420 (+/-)55 -32.0

Long CG 39 (+/-)4 -0.80255

Note, Long. CG is measured from front axle of test vehicle

Dummy = 166Ibs.

Curb Weight

Front
Rear

FRONT
REAR
TOTAL

Left Right
719| 742
463| 419
1461
882
2343

Actual test inertial weight

Left Right
Front 696| 726
Rear 480| 493
FRONT 1422
REAR 973
TOTAL 2395

Figure A-2. Vehicle Mass Distribution, Test No. NYBBT-2
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NYBBT-3 Vehicle: 2003 Kia Rio
Vehicle CG Determination

VEHICLE Equipment Weight Long CG HOR M
+ Unbalasted Car 2358 35.50668 8372475
+ Brake receivers/wires 5 130.5 652.5
+ Brake Frame 10 295 295
+ Brake Cylinder 22 65 1430
+ Strobe Battery 6 65.5 393
+ Hub 17 0 0
+ CG Plate (EDRs) 8 35 280
- Battery -37 -9 333
- Qil -8 8 -64
- Interior -41 44 -1804
- Fuel -10 78 -780
- Coolant -9 -18 162
- Washer fluid -8 0 0
BALLAST Water 97 78 7566

Misc. 0 0

Misc. 0 0

92188.25

TOTAL WEIGHT 2410 38.25239
wheel base 95.25

NCHRP 350 Targets CURRENT Difference

Test Inertial Weight 2420 (+/-)55 -10.0

Long CG 39 (+/-)4 -0.74761

Note, Long. CG is measured from front axle of test vehicle

Dummy = 166Ibs.

Curb Weight

Front
Rear

FRONT
REAR
TOTAL

Left Right
734) 745
444| 435
1479
879
2358

Actual test inertial weight

Left Right
Front 758| 767
Rear 503| 565
FRONT 1525
REAR 1068
TOTAL 2593

Figure A-3. Vehicle Mass Distribution, Test No. NYBBT-3
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NYBBT-4 Vehicle: 2002 Dodge Ram 1500QC
Vehicle CG Determination

VEHICLE Equipment Weight Long CG VertCG HOR M Vert M
+ Unbalasted Truck 5097 60.75 28.95 309642.8 147558.2
+ Brake receivers/wires 5 116 51 580 255
+ Brake Frame 5 34 31 170 155
+ Brake Cylinder 22 74 29 1628 638
+ Strobe Battery 6 74 30 444 180
+ Hub 27 0 15 0 405
+ CG Plate (EDRs) 8 54 32 432 256
- Battery -43 -7 45 301 -1935
- Qil -12 8 19 -96 -228
- Interior -54 44 24 -2376 -1296
- Fuel -165 111 20 -18315 -3300
- Coolant -21 -18 35 378 -735
- Washer fluid -9 -15 35 135 -315
BALLAST  Water 115 111 20 12765 2300

Misc. (DTS equip) 20 74 27 1480 540

Misc. 0 0 0 0

307168.8 144478.2
TOTAL WEIGHT 5001 61.42147 28.88985

wheel base 140.25

NCHRP 350 Targets CURRENT Difference
Test Inertial Weight 5000 5001 1.0
Long CG 62 61.42 -0.57853
Vert CG 28 28.89 0.88985

Note, Long. CG is measured from front axle of test vehicle

Curb Weight Actual test inertial weight

Left Right Left Right
Front 1469| 1377 Front 1415] 1360
Rear 1127| 1124 Rear 1146| 1083
FRONT 2846 FRONT 2775
REAR 2251 REAR 2229
TOTAL 5097 TOTAL 5004

Figure A-4. Vehicle Mass Distribution, Test No. NYBBT-4
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NYBBT-5 Vehicle: 2002 Dodge Ram 1500QC
Vehicle CG Determination

VEHICLE Equipment Weight Long CG VertCG HOR M Vert M
+ Unbalasted Truck 5072 59.75 28.02 303052 142117.4
+ Brake receivers/wires 5 116 51 580 255
+ Brake Frame 5 34 31 170 155
+ Brake Cylinder 22 74 29 1628 638
+ Strobe Battery 6 74 30 444 180
+ Hub 27 0 15 0 405
+ CG Plate (EDRs) 8 54 32 432 256
- Battery -51 -7 45 357 -2295
- Qil -8 8 19 -64 -152
- Interior -55 44 24 -2420 -1320
- Fuel -158 111 20 -17538 -3160
- Coolant -18 -18 35 324 -630
- Washer fluid -7 -15 35 105 -245
BALLAST  Steel Plates 132 109 335 14388 4422

Misc. (DTS equip) 20 74 27 1480 540

Misc. 0 0 0 0

302938 141166.4
TOTAL WEIGHT 5000 60.5876 28.23329

wheel base 140.25

NCHRP 350 Targets CURRENT Difference
Test Inertial Weight 5000 5000 0.0
Long CG 62 60.59 -1.41240
Vert CG 28 28.23 0.23329

Note, Long. CG is measured from front axle of test vehicle

Curb Weight Actual test inertial weight

Left Right Left Right
Front 1465| 1444 Front 1386| 1442
Rear 1078| 1085 Rear 1095| 1095
FRONT 2909 FRONT 2828
REAR 2163 REAR 2190
TOTAL 5072 TOTAL 5018

Figure A-5. Vehicle Mass Distribution, Test No. NYBBT-5



VEHICLE

+ 4+ + + o+

BALLAST

wheel base

Figure A-6. Vehicle Mass Distribution, Test No. NYBBT-6

January 20, 2010
MwRSF Report No. TRP-03-203-10

NYBBT-6 Vehicle: 2002 Kia Rio
Vehicle CG Determination
Equipment Weight Long CG HOR M
Unbalasted Car 2386 35.05 83629.5
Brake receivers/wires 5 130.5 652.5
Brake Frame 10 29.5 295
Brake Cylinder 22 65 1430
Strobe Battery 6 65.5 393
Hub 17 0 0
CG Plate (EDRs) 8 35 280
Battery -36 -9 324
Qil -6 8 -48
Interior -40 44 -1760
Fuel -18 78 -1404
Coolant -9 -18 162
Washer fluid -5 0 0
Water 60 78 4680
Misc. 0 0
DTS 20 65 1300
89934
TOTAL WEIGHT 2420 37.16281
95.25
NCHRP 350 Targets CURRENT Difference
Test Inertial Weight 2420 (+/-)55 0.0
Long CG 39 (+/-)4 -1.83719

Note, Long. CG is measured from front axle of test vehicle

Dummy = 166Ibs.

Curb Weight

Front
Rear

FRONT
REAR
TOTAL

Left Right
817| 691
391| 487
1508
878
2386

Actual test inertial weight

Left Right
Front 740| 723
Rear 493| 468
FRONT 1463
REAR 961
TOTAL 2424
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NYBBT-7 Vehicle: 2002 Dodge Ram 1500QC
Vehicle CG Determination

VEHICLE Equipment Weight Long CG VertCG HOR M Vert M
+ Unbalasted Truck 5069 61.45 28.14 311490.1 142641.7
+ Brake receivers/wires 5 116 51 580 255
+ Brake Frame 5 34 31 170 155
+ Brake Cylinder 22 74 29 1628 638
+ Strobe Battery 6 76 32 456 192
+ Hub 27 0 15 0 405
+ CG Plate (EDRs) 8 54 32 432 256
- Battery -43 -7 45 301 -1935
- Qil -12 8 19 -96 -228
- Interior -72 44 24 -3168 -1728
- Fuel -154 111 20 -17094 -3080
- Coolant =13 -18 35 234 -455
- Washer fluid 0 -15 35 0 0
BALLAST  Water 137 111 20 15207 2740

Misc. (DTS equip) 15 74 27 1110 405

Misc. 0 0 0 0

3112501 140261.7
TOTAL WEIGHT 5000 62.25001 28.05233

wheel base 140.25

NCHRP 350 Targets CURRENT Difference
Test Inertial Weight 5000 5000 0.0
Long CG 62 62.25 0.25001
Vert CG 28 28.05 0.05233

Note, Long. CG is measured from front axle of test vehicle

Curb Weight Actual test inertial weight

Left Right Left Right
Front 1441| 1407 Front 1424] 1366
Rear 1107| 1114 Rear 1096| 1126
FRONT 2848 FRONT 2790
REAR 2221 REAR 2222
TOTAL 5069 TOTAL 5012

Figure A-7. Vehicle Mass Distribution, Test No. NYBBT-7
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Test: NYBBT-8 Vehicle: Rio Sedan (1100C)
Vehicle CG Determination
VEHICLE Equipment Weight Long CG HOR M
+ Unbalasted Car 2434 34.87 84867.75
+ Brake receivers/wires 6 129.5 777
+ Brake Frame 7 27 189
+ Brake Cylinder 22 63 1386
+ Strobe Battery 6 63 378
+ Hub 17 0 0
+ CG Plate (EDRs) 9 39.5 3555
+ DTS 23 62 1426
- Battery -29 -8.5 246.5
- Oil -6 -3 18
- Interior -49 49 -2401
- Fuel -38 84.5 -3211
- Coolant -9 -16.5 148.5
- Washer fluid -8 -16 128
BALLAST  Water 38 84.5 3211
Misc. 0
Misc. 0
87519.25
TOTAL WEIGHT 36.1202
wheel base 95.25
MASH targets CURRENT Difference
Test Inertial Weight 2420 (+/-)55 2423 3.0
Long CG 39 (+/-)4 36.12 -2.87980

Note, Long. CG is measured from front axle of test vehicle

Curb Weight

Front
Rear

FRONT
REAR
TOTAL

Dummy = 1661bs.

Actual test inertial weight
(from scales)
Left Right Left Right
780| 763 Front 748| 755
460] 431 Rear 463] 472
1543 FRONT 1503
891 REAR 935
2434 TOTAL 2438

Figure A-8. Vehicle Mass Distribution, Test No. NYBBT-8

10
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NYBBT-9 Vehicle: Ram 1500 (2270P)
Vehicle CG Determination
VEHICLE  Equipment Weight Long CG Vert CG HORM VertM
+ Unbalasted Truck(Curb) 5033| 61.89627| 28.7766 3115239 1448326
+ Brake receivers/wires 9 108 52.5 972 472.5
+ Brake Frame 5 36 245 180 122.5
+ Brake Cylinder (Nitrogen) 28 75 28 2100 784
+ Strobe/Brake Battery 5 71 29 355 145
+ Hub 20 0 15 0 300
+ CG Plate (EDRs) 8 72 29.5 576 236
- Battery -46 -8 40 368 -1840
- Qil -8 55 17 -44 -136
- Interior -68 49 23 -3332 -1564
- Fuel -160 114.5 19.5 -18320 -3120
- Coolant -18 -17.25 325 310.5 -585
DTS 22 71 29 1562 638
- Washer fluid -6 -18 325 108 -195
BALLAST  Water 169 114.5 19.5 19350.5 3295.5
Misc. 71 30 0 0
Misc. 0 0
315709.9 143386.1
TOTAL WEIGHT 4993 63.23051 28.71743

wheel base 140.25 |Calculated Test Inertial Weight

|

MASH Targets Targets CURRENT
Test Inertial Weight 5000 4993
Long CG 62 63.23
Vert CG 28 28.72

Difference
-7.0
1.23051
0.71743

Note, Long. CG is measured from front axle of test vehicle

Curb Weight

Left Right
Front 1430] 1382
Rear 1109] 1112
FRONT 2812
REAR 2221
TOTAL 5033

Actual test inertial weight
(from scales)

Left Right
Front 1374] 1379
Rear 1101 | 1135
FRONT 2753
REAR 2236
TOTAL 4989

Figure A-9. Vehicle Mass Distribution, Test No. NYBBT-9
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APPENDIX B Type Il Box Beam Terminal System Details - English Units, Test No.

NYBBT-1
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Figure B-2. Type Il Box Beam Terminal System Details (English), Test No. NYBBT-1
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Figure B-4. Type Il Box Beam Terminal System Details (English), Test No. NYBBT-1
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Figure B-5. Type Il Box Beam Terminal System Details (English), Test No. NYBBT-1
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Figure B-6. Type Il Box Beam Terminal System Details (English), Test No. NYBBT-1
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Figure B-7. Type Il Box Beam Terminal System Details (English), Test No. NYBBT-1
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Figure B-8. Type Il Box Beam Terminal System Details (English), Test No. NYBBT-1
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Figure B-9. Type Il Box Beam Terminal System Details (English), Test No. NYBBT-1
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Figure B-10. Type II Box Beam Terminal System Details (English), Test No. NYBBT-1
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Figure B-11. Type II Box Beam Terminal System Details (English), Test No. NYBBT-1
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Type Il Box Beam Terminal
Itern No. Quantity Description Material Specification
al 23 1/4" x 8" x 2" steel soil plate A36 Steel
a2 19 2 1/2" coarse thread 2" long hex bolt ASTM A307
a3 7 e 1/2" hex nut ASTM A307
ol 21 gngfeé T/2" % 378" box beam shelf A36 Steel
a5 19 e 1/2" narrow washer ASTM A307
ab 21 S3 x 5.7 63" long post A36 Steel
b1 20 gol.?/‘a coarse thread 7 1/2" Tong hex ASTM A307
b2 33 e 3/8" hex nut ASTM A307
b3 42 e 3/8" wide washer ASTM A307
b4 50 @ 3/4" hex nut ASTM A325
b5 58 e 3/4" wide washer ASTM A325
b6 58 e 3/4" coarse thread 2" long hex bolt ASTM A325
b7 15 26 3/4" x 5 5/16" x 5/8" splice plate A36 Steel
b8 6" x 6" x 3/16" 18" long box beam ASTM A500 Grade B
cl 2 S3 x 5.7 33" long post A36 Steel
c2 1 6" x 6" x 3/16" box beam end assembly ASTM A500 Grade B
o4 1 goli‘t.n,’w coarse thread 9 3/8" long hex ASTM A307
c5 2 e 1/4" hex nut ASTM A307
cBb 2 e 1/4" x 1 1/2" long hex bolt ASTM A307
c7 4 2 1/4" wide washer ASTM A307
d1 1 Box beam cable anchor A36 steel, galvanized
d2 1 Lower end post A36 steel, galvanized
d3 2 BCT Anchor Cable End A36 steel, galvanized
d4 1 Anchor cable 3 x 7 galvanized cable
d5 2 7/8" diameter hex nut ASTM A307
SHEET:
Type Il Box Beam Terminal L
DATE;
Bill of Materials 3,/24,/2008
[DRAWN BY: |
Midwest Roadside i
St AL g TN ol i

Figure B-13. Type II Box Beam Terminal System Details (English), Test No. NYBBT-1
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0.234 sec 0.306 sec

0.550 sec
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181'—4"

0.000 sec 0.118 sec
7.9
L X o MwRSF m |
e Test Number .. .NYBBT-1 i 2 2
eDate ......cccovieiinns .8/14/07
®MASH Test Designation .Modified 3-32
@ APPUILENANCE. ....c.eeveneeeireeerenieieieeeneeeeeaeiene Type II End
Terminal

oTotal Length ....ccoovevevieninnciccinnicccene 135 ft
oKey Element - Steel Box Beam

SIZE .o 6in.x 61in. x 3/16 in.

Length.....c.ccccoeu.. 18 ft

Top Mounting Height..........ocueuec. 27 in.
eoKey Elements - Steel Post

POSt NO. L.t S3x5.7 by 33 in. long

Post Nos. 2-22.. .S3x5.7 by 63 in. long
o Type of Soil ..o Grading B - AASHTO M 147-65 (1990)
eTest Vehicle

Type/Designation ..........ccccceeveeuenennne 1100C

Make and Model ..........cccccccevnernneneae 2002 Kia Rio

CUID e 2,428 Ib

Test Inertial .. .2,396 Ib

Gross Static .....oocveeeveeecreereeeeeenens 2,586 b
eImpact Conditions

Speed. ... 61.9 mph

Angle (trajectory) .....coceeeereeerveennne 7.9 degrees

Target Impact Location.................... on upstream end of terminal

Actual Impact Location.................... 2 1/2 in. downstream from end of terminal
eExit Conditions

Speed .. .61.5 mph

Angle......... .10.6 degrees

Exit Box Criterion ...........ccccceeeueuee NA
ePost-Impact Trajectory

Vehicle Stability .......ccccccvveveecrnennnee Unsatisfactory
Stopping Distance..........ccceeeveverieennns 181 ft - 4 in. downstream

14 ft - 7 in. laterally behind traffic-side face

e Occupant Impact Velocity (EDR-3)

Longitudinal ..........cccoeviviineiiene -8.46 ft/s <40 ft/s
Lateral.......cccccoeevivnniiniciccceene -7.02 ft/s <40 ft/s
o Occupant Ridedown Acceleration (EDR-3)
Longitudinal 11.19 g’s <2049 g’s
Lateral ....cooveveeoennieecenneeeccene 11.91 g’s <20.49 g’s
o Occupant Impact Velocity (EDR-4)
Longitudinal -4.17 ft/s <40 ft/s

Lateral -7.60 ft/s <40 ft/s
o Occupant Ridedown Acceleration (EDR-4)
Longitudinal .........ccccoveirvnininiicnne 10.47 g’s <2049 g’s

Lateral .......ccceuene.
o THIV (EDR-4 - not required)...
oPHD (EDR-4 - not required) ...
o ASI (EDR-3 - not required)..

12.49 g’s <2049 g’s

o ASI (EDR-4 - not required).. NA
oTest Article Damage........ooeevveveeeveeenieeenene. Moderate
oTest Article Deflections
Permanent Set.........coceeeininieieeenennns 1 3/16 in.
Dynamic 2 11/16 in.
Working Width .......ccceceevinnnniiinens NA
eVehicle Damage ........ccccccoeveineiinieniniineene Extensive
VDS ... 01-L&T-5
CDC oo 01-FDA09
Maximum Deformation...........c.cc.c..... NA
o Angular Displacement
RO NA
PItCh ..o NA
YaAW et 188 degrees

Figure C-1. Summary of Test Results and Sequential Photographs (English), Test No. NYBBT-1
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eoTest Agency

8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23

eTest Number..
eDate 8/15/07 R
®MASH Test Designation............cccocceveveennen Modified 3-30 — s 4
® Appurtenance .Type 1A End Terminal g
oTotal Length ....cccooovvvvieieeininirecceee 132 ft
oKey Element - Steel Box Beam
SIZE o 6in.x 6 in. x 3/16 in.
Length...ccceoveieicinecccreene 18 ft
Top Mounting Height...........cceue.. 27 in
eoKey Elements - Steel Post
POStNO. Lo S3x5.7 by 33 in. long
Post NOS. 2-22 ..o S3x5.7 by 63 in. long
o Type of Soil ..o Grading B - AASHTO M 147-65 (1990)
o Test Vehicle
Type/Designation ..........cccoeerveuenneee. 1100C
Make and Model . .2002 Kia Rio
Curb..oooveieiiie, ...2,343 b
Test Inertial .. ...2,3951b
Gross StaticC ......oceeveeveeeeieresieiieeneans 2,553 1b
eImpact Conditions
Speed.......c....... .63.2 mph
Angle (trajectory).... . 1.6 degrees
Target Impact Location.. .left Y-point aligned w/ centerline tangent box beam
Actual Impact Location.................... 16 1/2 in. upstream of post no. 3
e Exit Conditions
Speed. ... 48.7 mph
Angle .15.7 degrees
Exit Box Criterion .........c.cccoveveueecne Passed
ePost-Impact Trajectory
Vehicle Stability.......coceeeeerereuennne Satisfactory
Stopping Distance .........c.coceeveueecnee. 175 ft - 10 in. downstream

15 ft - 3 in. laterally away traffic-side face

175'-10"

eOccupant Impact Velocity (EDR-3)

Longitudinal........c.cccoveeueicinnnccenne. -14.38 ft/s <40 ft/s

Lateral .......cccooeiiininnicciciccccne -14.75 ft/s <40 ft/s
oQOccupant Ridedown Acceleration (EDR-3)

Longitudinal........c.cccoeeeiinnnencnene. -8.54 g’s<20.49 g’s

Lateral ...o.ccoveiveineiccneceee -4.78 2’ <2049 g’s
eOccupant Impact Velocity (EDR-4)

Longitudinal........c.cccoveueioinnnrceenne. -12.47 ft/s <40 ft/s

Lateral ......cooevecereieenrcccenen -14.73 ft/s <40 ft/s
oQOccupant Ridedown Acceleration (EDR-4)

Longitudinal........c.ccoeeeennnnccenne. -7.26 g’s<20.49 g’s
Lateral ......ccccccceueeee

oTHIV (DTS - not required)*..

oPHD (DTS - not required)*....

o ASI (EDR-3 - not required) ...

..NA

o ASI (EDR-4 - not required) ...

oTest Article Damage .........cccoceevvvvevevivcnineenenene Moderate

e Test Article Deflections
Permanent Set .........cocoeveveecnrerceeenne. 7 1/2 in.
Dynamic............ .24 1/8 in.
Working Width ... 109 13/16 in

eVehicle Damage ...... Moderate
VDS"2..... ..01-RFQ-3
CDCP e 01-FZEW3
Maximum Deformation....................... NA

e Angular Displacement
ROIL i NA
PItCh oo NA
YaW ot -15 degrees

Figure C-2. Summary of Test Results and Sequential Photographs (English), Test No. NYBBT-2

" THIV and PHD values are calculated using angular data from the DTS and accelerometer traces from the EDR-3.
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0.000 sec

0.090 sec 0.186 sec 0.306 sec 0.494 sec
© TeSt AGENCY.c.ooviiiiieiieieieeceeiceeieeene MwRSF
eTest Number .. NYBBT-3
eDate ........ 9/7/07
®MASH Test Designation .3-34
e Appurtenance............... . Type IIA End Terminal
oTotal Length ......ccoooveviiniiniiiniiee 132 ft
eKey Element - Steel Box Beam
SHZE o 61in. x 6 in. x 3/16 in.
Top Mot Feghi. 27 i, 778 5 10 1112 13 14 15 16 17 16 19 20 21 22 29
oKey Elements - Steel Post
POStNO. 1. S3x5.7 by 33 in. long
Post NOS. 2-23 ..o S3x5.7 by 63 in. long . .
OTYPE OF SO evveeereeeeeeeeeeeeeeeeeee e Grading B - AASHTO M 147-65 (1990) '0““1’2}1’(231:31‘;3?;;{‘ Acceleration (EDR-3) 9.02 £’ <2049 g’s
o Test V?[hmle;D ionati 1100C Lateral 6.53 2’s<20.49 g’s
M}gl::e ar?fil%dng 52111 2002 Kia Rio o THIV (EDR-3 - not required)*...........c.c...... 20.96 ft/s
Curb ' '2 353 b oPHD (EDR-3 - not required)* ..........ccccceuenee. 1095 g’s
T s e ASI (EDR-3 - not required)..
Test Inertial ........c..cceeevveverevreeneenenns 2,428 1b .
o b eTest Am.cle Damag; ......................................
Gross .S.tatlc 2,593 e Test Article Deflections
eImpact Conditions Permanent Set 246 in
SPeed ... 63.7 mph DYRAMIC oo NA ’
Angle (trajectory).... . 16.6 degrees Working Wldth 287 7/8 in
Target Impact Location.. . Centerline of post no. 3 e Vehicle Damage - Moderate '
Actual Impact Location.................... 3/4 in. upstream of post no. 3 VDS ... 01-RFQ-6
oExit Conditions cpeh 01-RYEW?2
?;z glelzgl;ees Ma)_;imum Deformation...................... NA
: Paése d e Angular Displacement
. Roll 3 degrees
e Post-Impact Trajectory Pitch NA
Vehicle Stability .......cococeveieerrereenne Satisfactory Yaw -46 degrees
Stopping Distance NA
e Occupant Impact Velocity (EDR-3)
Longitudinal -17.16 ft/s <40 ft/s

Lateral .....ccooveveveiereieeieeeeeeeeeeeins 14.57 ft/s <40 ft/s

Figure C-3. Summary of Test Results and Sequential Photographs (English), Test No. NYBBT-3
* The THIV and PHD values were calculated using high-speed video analysis and EDR-3 accelerometer data.
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LF Tire
7 10 11 12 13

RF Tire

o Test Agency... .MwRSF
eTest Number.. .NYBBT-4
eDate .....cccoovieiinnne .7/11/08
®MASH Test Designation .3-35
® APPUILENANCE. ....c.eveeeeeieeniieneereeeeeseeeeeeeenes Modified Type IIA End
Terminal
oTotal Length ... 132 ft
oKey Element - Steel Box Beam
SIZE o 6in.x 6 in. x 3/16 in.
Length...coceeineeeeeeeeeceeee 18 ft
Top Mounting Height....................... 27 in.
oKey Elements - Steel Post
Post NOS. 1-3 .o S3x5.7 by 84 in. long
Post NOS. 4-23 ..o S3x5.7 by 63 in. long
o Type of Soil ..o Grading B - AASHTO M 147-65 (1990)
eTest Vehicle
Type/Designation 2270P
Make and Model . .2002 Dodge Ram 1500 Quad Cab Pickup
CUID oo 5,097 b
Test Inertial ..........ccoevevevevierierienns 5,004 1b
Gross Static .....ocevveereeeeiereeieiieenens 5,176 Ib
eImpact Conditions
SpPeed ..o 62.1 mph
Angle (trajectory).... .22.9 degrees
Target Impact Location.................. Midspan between post nos. 5 and 6
Actual Impact Location.................... 33 1/2 in. upstream of post no. 6
e Exit Conditions
Speed....ceniieiie e NA

Angle..... .NA
Exit Box Criterion ...........cccoeeueueneee NA
ePost-Impact Trajectory
Vehicle Stability..
Stopping Distance

. Unsatisfactory

ﬁ 6 ~I__ 14151617 18 19 20 21 22 23

1

2 RR Tire
o Occupant Impact Velocity (EDR-3)
Longitudinal ........cccoeveuceennnerccncnnne -10.32 ft/s <40 ft/s
13.32 ft/s < 40 ft/s

oOccupant Ridedown Acceleration (EDR-3)

Longitudinal ........cccoeeuecnnnnccocnennne -7.12 g’s<20.49 g’s
Lateral .....oooeeeieneirenceeecee 11.90 g’s <20.49 g’s
o Occupant Impact Velocity (DTS)
Longitudinal ........cccoeveuceennneccncnnns -9.23 ft/s <40 ft/s
Lateral......ocooeeeeeeenieinenceeeeee 13.53 ft/s <40 ft/s
oOccupant Ridedown Acceleration (DTS)
Longitudinal ........cccoeevecnnnnccccnennne -6.38 2’s<20.49 g’s
Lateral .....oooveveeeineirenceeecee 11.32 g’s <2049 g’s
o THIV (DTS - not required) .......ccoovevrrerennene 17.52 ft/s
oPHD (DTS - not required).... 1142 ¢g’s
o ASI (EDR-3 - not required)..........ccecerueuennene 0.84
o AST (DTS - not required).........ccecereeeerrerennene 0.79
oTest Article Damage..........oeeeeenvecuccrcnnnnne Extensive
o Test Article Deflections
Permanent Set..........cooeeeninnencuecnnne 282 1/4 in.
Dynamic ......... NA
Working Width .......cooceiinnnniiene NA
eVehicle Damage ........cccccceveveevieirienieieieens Extensive
VDS ... 01-R&T-4

01-RDAO9

e Maximum Deformation...........ccecevereeeeenenns 1 1/4 in. at right-center floorboard

e Angular Displacement (Note: Angular data was not available after 3.8 seconds)
Roll 193 degrees

90 degrees

132 degrees

Figure C-4. Summary of Test Results and Sequential Photographs (English), Test No. NYBBT-4
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0.000 sec 0.058 sec

OTESt AZENCY ..ovvreerrieirieerieiseieeeieeisseseenienans *
eTest Number-.. . a;g

0.180 sec 0.268 sec 0.360 sec

LR s
Lo ——— A i / e 16762
o MASH Test Designation..........c..ccoeeeeereunne 3-35 ' = RF¥—_“*" R
© APPUITENANCE.....cueeerereneniireeieieeerieeeienenens Modified Type IIA End - S
Terminal //;:‘;2’7_8‘ 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 2._5"}7|
1

OTotal Length ......covverereereeiereirinieieiesiens 132 ft 12

oKey Element - Steel Box Beam
SHZE e 6in. x 6 in. x 3/16 in.
Length.......cco...... L18 ft
Top Mounting Height..........cceueueee 27 in.
oKey Elements - Steel Post
Post Nos. 1,2, 4 ..

.S3x5.7 by 84 in. long

Post Nos. 3, 5-26. .S3x5.7 by 63 in. long
OType 0f SOil .evieiiiiciciceecee Grading B - AASHTO M 147-65 (1990)
eTest Vehicle
Type/Designation ...........ccccceeveeueuenee 2270P
Make and Model . .2002 Dodge Ram 1500 Quad Cab Pickup
Curb....cccevnns .5,128 Ib
Test Inertial .. .5,018 1b
Gross Static .......oceeeeeevvevveceeeneceenens 5,190 Ib
eImpact Conditions
Speed....ceeiiieiie 62.1 mph
Angle (trajectory).... .23.6 degrees
Target Impact Location.................... Midspan between post nos. 8 and 9
Actual Impact Location.................... 34 in. upstream of post no. 9
oExit Conditions
SpPeed ... 50.4 mph
ANGLE o 4 degrees
Exit Box Criterion ...........ccccoeueueuee Pass
ePost-Impact Trajectory
Vehicle Stability........ccccoeeervreeencne Satisfactory
Stopping Distance ...........coceeeueueeenene. 143 ft - 11 3/4 in. downstream

2 ft - 6 in. laterally behind traffic-side face
o Occupant Impact Velocity (EDR-3)
Longitudinal .........cccoeveueeinirnennne -9.21 ft/s <40 ft/s
Lateral........ccccoeiiiininiiiiciccn, 13.52 ft/s < 40 ft/s

143 -113"

oOccupant Ridedown Acceleration (EDR-3)

Longitudinal ........ccoeeueerinnreccnenne -4.85 g’s<20.49 g’s

Lateral ....ooooveeeeeneincnceeeeee 549 g’s<20.49 g’s
o Occupant Impact Velocity (DTS)

Longitudinal ........cccoeeueevinnneicnennns -9.12 ft/s <40 ft/s

Lateral.......ccoccciininiiiciiniccicceee 13.68 ft/s <40 ft/s
oOccupant Ridedown Acceleration (DTS)

Longitudinal ........cccoeeeeninnneccnennne -4.56 g’s<20.49 g’s

Lateral ................ 6.51g’s<20.49 g’s

o THIV (DTS - not required) .. 15.42 ft/s

oPHD (DTS - not required)....

o ASI (EDR-3 - not required).. 0.50

o AST (DTS - not required).........cccecereeerreuennene 0.51

oTest Article Damage........c.oeveeeevireeicecncnnnne Moderate

o Test Article Deflections
Permanent Set.........ccoeeeninruerccnennne 43 in.
DYNamic .....cceceeveveeeeueeeenininieieneeens 68 1/2 in.
Working Width .. 98 5/8 in.

eVehicle Damage ........cccccceevveevieirieinieienens Moderate
VDS e 01-RFQ-3
CDC" .o 01-RDEN2

e Maximum Deformation...........cccecevevrrenenene 1/2 in. at right-front floorboard

e Angular Displacement
RO e -19 degrees
PitCh...oeeieeeee e -10 degrees
YaW ottt 50 degrees

Figure C-5. Summary of Test Results and Sequential Photographs (English), Test No. NYBBT-5
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0.126 sec

-0.404 sec 0.000 sec
OTESt AZENCY ..t MwRSF
eTest Number.. .NYBBT-6
oDate ..o .10/3/08 {
o MASH Test Designation...........ccccceeveeueuenene Modified 2-34
© APPUILENANCE. ....c.veneeieeiiieeereerieeeeeeerenes Modified Type IIA End
Terminal in Ditch
oTotal Length ....ccooovvuvieueeininiriceccene 132 ft
oKey Element - Steel Box Beam
SIZE o 6in.x 6 1in. x 3/16 in.
Length....ccevneieiiinccccree 18 ft
Top Mounting Height............ccue.. 27 in.
eoKey Elements - Steel Post
Post Nos. 1, 2,4 oo S3x5.7 by 84 in. long
Post NOS. 3, 5-26 ...ccocuevieiciccee S3x5.7 by 63 in. long
o Type of Soil ..o Grading B - AASHTO M 147-65 (1990)
o Test Vehicle
Type/Designation ..........ccceeereeeenene. 1100C
Make and Model . .2002 Kia Rio
Curb...ooveveiiie, ...2,3851b
Test Inertial .. ...2,4251b
Gross Static ......oeeeveeveeeeiereriesieeneans 2,593 b
eImpact Conditions
Speed.......cc...... .45.7 mph
Angle (trajectory).... .7.5 degrees
Target Impact Location.. . Centerline of post no. 2
Actual Impact Location.................... 10 3/4 in. downstream of post no. 2
e Exit Conditions
Speed....ceeniiieiiie e NA
Angle .. .NA
Exit Box Criterion ...........cccoceeveuenene NA
ePost-Impact Trajectory
Vehicle Stability.........ccccoeverireennene. Satisfactory
Stopping Distance ..........coeeueeeenene 13 ft - 1 in. downstream

6 in. laterally behind traffic-side face

0.286 sec

11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26

1
13'=1" L g
e Occupant Impact Velocity (EDR-3)
Longitudinal ........cccoevevecennneccnennns -28.23 ft/s <40 ft/s
Lateral.......cccccoeeivnnniiiccccccene, 9.94 ft/s <40 ft/s
oOccupant Ridedown Acceleration (EDR-3)
Longitudinal ........cccoeeueccnnneccocnennne -12.50 g’ <20.49 g’s
Lateral ..c.cooveveeinnnieecneeeccene 5.32g’s<20.49 g’s
o Occupant Impact Velocity (DTS)
Longitudinal ........cccoeeueeennnecccncnnne -26.49 ft/s <40 ft/s
Lateral.......cccccoeevvnniiicicccieene, 10.52 ft/s <40 ft/s
o Occupant Ridedown Acceleration (DTS)
Longitudinal ........cccoeveuecnnneccecnnnne -10.91 g’s <20.49 g’s
Lateral .....cccoceveuenene ..6.96 g’s<20.49 g’s

o THIV (DTS - not required) ..
oPHD (DTS - not required)....
o ASI (EDR-3 - not required)..
o ASI (DTS - not required)...
oTest Article Damage........c.cccovveveeceenineeneee
o Test Article Deflections

Permanent Set........cocevvevereneeennnnn.

Dynamic
Working Width ..
eVehicle Damage ...

...26.05 ft/s

.... Moderate

23 in.

26 3/8 in.
NA
Moderate

VDS ... 01-RFQ-6

CDC" ... 01-RYAW9
eMaximum Deformation...........cccceveeueueeenene 1/2 in. at right-front floorboard
o Angular Displacement

ROt 10 degrees

PItCh..oeceeieeec e 4 degrees

YaAW et 8 degrees

Figure C-6. Summary of Test Results and Sequential Photographs (English), Test No. NYBBT-6
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0.12 sec

0.486 sec

0.300 sec
OTESt AGENCY ..ttt MwRSF
o Test Number .. .NYBBT-7 e
ODAIE e - 11/03/08 4 s
®MASH Test Designation _Modified 3-35 ] 78 9 10 1112 13 14 15 16 17 18 (19 20 21|22 23 24 25 26
® APPUILENANCE. ....c.eveneeeieeeiieneereeeeeeeeeeeienes Modified Type IIA End 2 5
Terminal in Ditch 45 =0
I Z 9 _[

@Total Length ..cocceeseceeseeerscvescenscercions 132 ft ! RRwm  RF 6'-23"
eoKey Element - Steel Box Beam -

SIZE o 6in.x 6 1in. x 3/16 in.

Length...coceereeeeeceeeeeceeeeee 18 ft o Occupant Impact Velocity (EDR-4)

Top Mounting Height...................... 27 in. Longitudinal ..........cccooeveviineiiine -12.64 ft/s< 40 ft/s
eoKey Elements - Steel Post Lateral.....cccoveveeoennnecccnnecceene 8.54 ft/s <40 ft/s

Post Nos. 1,2,4 ..o S3x5.7 by 84 in. long o Occupant Ridedown Acceleration (EDR-4)

Post Nos. 3, 5-26. .S3x5.7 by 63 in. long Longitudinal ..........cccovevivinieinieinne -13.57 g’s<20.49 g’s
OType 0f SOil ... Grading B - AASHTO M 147-65 (1990) Lateral ....cccovveveeonineeccnnecccnene 12.80 g’s <20.49 g’s
eTest Vehicle eQOccupant Impact Velocity (DTS)

Type/Designation ..........ccceeevvveeennene. 2270P Longitudinal ........cccceeeivenirenrienens -13.44 ft/s <40 ft/s

Make and Model .........ccccvccninnrencnnae 2002 Dodge Ram 1500 Quad Cab Pickup Lateral......coeeoennineiccninneicccenne 8.96 ft/s <40 ft/s

CUID . 5,069 1b oQOccupant Ridedown Acceleration (DTS)

Test Inertial .. .5,012 b Longitudinal ........ccccevevirinerineinees -14.28 g’s <20.49 g’s

Gross Static .....ceeeevereveereveeenineeieneaene 5,184 1b Lateral ......ccceeeennieeiennnccceneenne 14.45 g’°s <20.49 g’s
eImpact Conditions oTHIV (EDR-4 - not required).........cccceceenee. 15.00 ft/s

Speed ..coeeieieieee e 62.6 mph oPHD (EDR-4 - not required) .... 13.73 g’s

Angle......oveveucennce. .25.8 degrees oTHIV (DTS - not required) .. 16.34 ft/s

Target Impact Location.. . Centerline of post no. 5 oPHD (DTS - not required).... 1448 g’s

Actual Impact Location.................... Centerline of post no. 5 o ASI (EDR-3 - not required).. 0.98
o Exit Conditions o ASI (EDR-4 - not required).. 0.97

Speed .. .NA o ASI (DTS - not required)... 1.08

Angle......... .NA oTest Article Damage...........occceeevereeucuccnnnnnns Extensive

Exit Box Criterion ..........ccccoceeueuenee NA oTest Article Deflections
ePost-Impact Trajectory Permanent Set........c.coeeeennininerecnens 190 3/4 in.

Vehicle Stability.........ccoceevveeinennne Satisfactory Dynamic ......... NA

Stopping Distance ..........c.ceueueeenee. 72 ft - 6 in. downstream Working Width .. NA

6 ft - 2 1/2 in. laterally behind traffic-side face

o Occupant Impact Velocity (EDR-3)

Longitudinal ..........cccoevveuiccnnnenene -14.82 ft/s <40 ft/s

Lateral........ccoooeiecceeinnnicene 9.39 ft/s <40 ft/s
oOccupant Ridedown Acceleration (EDR-3)

Longitudinal ........c.cccoevveceennnnenne -15.39 2’s<20.49 g’s

Lateral ...cccoeoeveeveeenininireccnereene 12.12 g’s <20.49 g’s

eVehicle Damage .... Extensive

VDS ... 01-R&T-5
CDC".............. 01-RDAO9
eMaximum Deformation..........c.cccevueueerenennene 3/4 in. at right-center floorboard
o Angular Displacement
ROt 612 degrees
PICH.coeeeiiiiricccecc e -58 degrees
YaW i -170 degrees

Figure C-7. Summary of Test Results and Sequential Photographs (English), Test No. NYBBT-7
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0.090 sec
OTESt AZENCY ..t MwRSF
eTest Number.. .NYBBT-8
eDate ... .7/15/09
o MASH Test Designation .3-34
e Appurtenance............... .Modified Type IIA End Terminal
oTotal Length .....cccooeeueeeueeirceccceene 132 ft
oKey Element - Steel Box Beam
SIZE e 6in.x 61in. x 3/16 in.
Length...coceeneeeeeeeeeeceeeeeee 18 ft
Top Mounting Height....................... 27 in.
eoKey Elements - Steel Post
Post NoS. 1,2, 4 ..o S3x5.7 by 84 in. long
Post NOS. 3, 5-26 .ceeeveieeeieeiene S3x5.7 by 63 in. long
0 Type of Soil ..o Grading B - AASHTO M 147-65 (1990)
eTest Vehicle
Type/Designation 1100C
Make and Model . .2003 Kia Rio
CUID e, 2,434 1b
Test Inertial ..........ccoeveveievrinienienens 2,438 1b
Gross StaticC .....oeeeveeveeeeierecieieeneans 2,608 Ib
eImpact Conditions
Speed ...cueieiieiee e 63.1 mph
Angle......coveveucunncne. .16.9 degrees
Target Impact Location.. . Centerline of post no. 3
Actual Impact Location.................... 1 in. upstream of centerline of post no. 3
e Exit Conditions
Speed. ... 25.5 mph
Angle..... .25.7 degrees
Exit Box Criterion .........c.cccoveveueucne Pass
ePost-Impact Trajectory
Vehicle Stability.........ccocecvveireeinnne Satisfactory
Stopping Distance 79 ft - 10 1/4 in. downstream

37 ft - 6 in. laterally away traffic-side face
o Occupant Impact Velocity (EDR-3)
Longitudinal ........c.cccoveveeccnnecncncne -31.96 ft/s <40 ft/s
Lateral........ccoooeeevnnnniicicicens 14.32 ft/s <40 ft/s

-

0.660 sec

1920 21 22 23 2

4 25 26

oQOccupant Ridedown Acceleration (EDR-3)

Longitudinal........c.cccoeeveiinnncccnne. -11.15 g’ <20.49 g’s
Lateral ...o.ocoveeveeeeieeeee e 7.08 2’s<20.49 g’s

o Occupant Impact Velocity (EDR-4)
Longitudinal........c.ccoveeeinnnecencne. -30.63 ft/s <40 ft/s
Lateral ......cccoveveeienneeeccrreeeeene 14.54 ft/s <40 ft/s

oQOccupant Ridedown Acceleration (EDR-4)
Longitudinal........c.cccoveeioinnncceene. -10.31 g’ <20.49 g’s
Lateral ...ooocevveiveeieeieeeee e 5.62 g’s<20.49¢g’s

oTHIV (EDR-4 - not required) ...31.20 ft/s

oPHD (EDR-4 - not required).. 1041 g’s

o ASI (EDR-3 - not required) ... .1.24

o ASI (EDR-4 - not required) ... 116

oTest Article Damage .........cccoceevevveverivcneneenenene Moderate

o Test Article Deflections
Permanent Set .........ccccoeeiiiinnininne 9ft-37/8in.
Dynamic ........... ..NA

Working Width ... ...21.5 ft (estimate)
eVehicle Damage ...... ...Moderate

VDS"2..... ...11-LFQ-6

CcDCP.. ..11-LYAW9
eMaximum Deformation.........c.coeeueueeennuenenens 4 in. at the front of the side panel
o Angular Displacement

ROIL.ciiieee e 7 degrees

Pitch .ot -7 degrees

YaW ottt 55 degrees

Figure C-8. Summary of Test Results and Sequential Photographs (English), Test No. NYBBT-8
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0.000 sec 0.094 sec
OTESt AZENCY..nvviriiieiieieenieteieeeieeene MwRSF
o Test NUMbeT ......c.ccceuviviiiriiicicicicicieees NYBBT-9
eDate . 8/6/09
o MASH Test Designation...........ccccceeveeveueuene Modified 3-35
® APPUILENANCE.....cuenenreieriiireeieieneeriererenenens Modified Type IIA End Terminal
oTotal Length ......ocooveeiiinieiiciceee 132 ft
eoKey Element - Steel Box Beam
Size..... .6in.x 6 in. x 3/16 in.
Length............... L18 ft
Top Mounting Height...........eueueeee 27 in.
oKey Elements - Steel Post
Post Nos. 1,2,4 .o S3x5.7 by 84 in. long
Post Nos. 3, 5-26. .S3x5.7 by 63 in. long
OType 0f SOil ..eviuiiiiciciiccccene Grading B - AASHTO M 147-65 (1990)
eTest Vehicle
Type/Designation...........ccccceeveeueuenee 2270P
Make and Model . .2003 Dodge Ram 1500 Quad Cab Pickup
Curb...ccccvins 5,033 1b
Test Inertial .. .4,989 b
Gross Static ......ooceeveeeeeeeevreeieieenens 5,159 1b
eImpact Conditions
Speed...c.conrieiinccee 63.3 mph
ANGLE o 25.0 degrees
Target Impact Location.................... Centerline of post no. 5
Actual Impact Location.................... 2 in. upstream of centerline of post no. 5

e Exit Conditions
52.1 mph
.31.0 degrees

e Post-Impact Trajectory
Vehicle Stability.........cccccoervvueucenne Satisfactory
Stopping Distance ..........coeeerereneene 57 ft - 1 in. downstream
22 ft - 4 in. laterally behind traffic-side face
e Occupant Impact Velocity (EDR-3)
Longitudinal ........c.ccoveueiccnnneenene -14.34 ft/s < 40 ft/s
Lateral.......ccoeeeerennniccceeienns 9.94 ft/s < 40 ft/s

0.268 sec

0.636 sec
S
RF l
9 10 11 12 13 14 15 17 18 19 20 21 22 23 24 25 26
57)_1"

oQOccupant Ridedown Acceleration (EDR-3)

Longitudinal =777 g’s<20.49 g’s
Lateral ....ccooceeveerieeeeeeeeee 438 2’s<20.49 g’s
oQccupant Impact Velocity (DTS)
Longitudinal -14.47 ft/s <40 ft/s
Lateral ......coeeveevnnecineecccnee 9.23 ft/s <40 ft/s
oOccupant Ridedown Acceleration (DTS)
Longitudinal........cooeeivnnincinnnne. -7.37 g’s<20.49 g’s
Lateral ....ccooevverieeeeecee e 4.84 2’s<20.49 g’s
oTHIV (DTS - not required).
oPHD (DTS - not required).........ccceueveereruenenene 7.67¢g’s
o ASI (EDR-3 - not required) ........cccccevueerueuene 0.82
o ASI (DTS - not required)....
oTest Article Damage .........ccccceeveveevevccninennenne Extensive due to gating
oTest Article Deflections
Permanent Set .........cooeveveecnrnreeeenne. 42 1/2 in.
DYNamic ....cooeveveeerinirenrerecniriereienenenes NA

58 ft-59/16 in.

e Maximum Deformation............cccoeevrveeerennnns 3/4 in. at the left side of the dashboard
e Angular Displacement

Figure C-9. Summary of Test Results and Sequential Photographs (English), Test No. NYBBT-9
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Occupant Compartment Deformation Index (OCDI)

Test No. NYBBT-1
Vehicle Type: 2002 Kia Rio Sedan

OCDI = XXABCDEFGHI

XX = location of occupant compartment deformation

A = distance between the dashboard and a reference point at the rear of the occupant compartment, such as the top of the rear seat or the rear of the cab on a pickup
B = distance between the roof and the floor panel

C = distance between a reference point at the rear of the occupant compartment and the motor panel
D = distance between the lower dashboard and the floor panel

E = interior width

F = distance between the lower edge of right window and the upper edge of left window

G = distance between the lower edge of left window and the upper edge of right window

H= distance between bottom front corner and top rear corner of the passenger side window

|= distance between bottom front comer and top rear comer of the driver side window

Severity Indices

0 - if the reduction is less than 3%

1 - if the reduction is greater than 3% and less than or equal to 10 %

2 - if the reduction is greater than 10% and less than or equal to 20 %

3 - if the reduction is greater than 20% and less than or equal to 30 %
4 - if the reduction is greater than 30% and less than or equal to 40 %

Bl B4 B7
B2 BS B8
B3 B6 B9 —
1]
_/// Lo ST BB
:é =2 32— E—
i, e,
where,
1 = Passenger Side
2 = Middle
3 = Driver Side
Location:
Measurement| Pre-Test(in.) |Post-Test(in.)| Change (in.)| % Difference| Severity Index |Nuﬁe: Maximum sevrity index for each variable (A-l)
Al 50.00 49.75 .25 -0.50 0 is used for determination of final OCDI value
A2 48.75 48.50 0.25 -0.51 0
A3 50.00 50.00 0.00 0.00 0
B1 42.25 39.00 -3.25 -7.69 1
Bz 37.75 39.00 125 3.31 1
B2 42.25 43.25 1.00 237 0
C 55.25 55.00 .25 -0.45 0
c2 43.50 43.50 0.00 0.00 0
c2 58.50 58.00 -0.50 -0.85 0
D1 20.25 20.00 0.25 -1.23 0
Dz 20.00 20.00 0.00 0.00 0
D3 19.50 19.50 0.00 0.00 0
E 5275 52.75 0.00 0.00 0
= 53.00 53.00 0.00 0.00 0
F 45.00 44.00 -1.00 -2.22 0
G 46.25 47.00 0.75 1.62 0
H 39.00 39.25 0.25 0.64 0
| 38.25 38.75 0.50 1.31 0
XXABCDEFGHI
Final OCDI: F 010000000

Figure D-1. Occupant Compartment Deformation Index (OCDI), Test No. NYBBT-1
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Occupant Compartment Deformation Index (OCDI)

Test No. NYBBT-2
Vehicle Type: 2003 Kia Rio Sedan

OCDI = XXABCDEFGHI

XX = location of occupant compartment deformation

A = distance between the dashboard and a reference point at the rear of the occupant compartment, such as the top of the rear seat or the rear of the cab on a pickup
B = distance between the roof and the floor panel

C = distance between a reference point at the rear of the occupant compartment and the motor panel
D = distance between the lower dashboard and the floor panel

E = interior width

F = distance between the lower edge of right window and the upper edge of left window

G = distance between the lower edge of left window and the upper edge of right window

H= distance between bottom front corner and top rear corner of the passenger side window

|= distance between bottom front comer and top rear comer of the driver side window

Severity Indices

0 - if the reduction is less than 3%

1 - if the reduction is greater than 3% and less than or equal to 10 %

2 - if the reduction is greater than 10% and less than or equal to 20 %

3 - if the reduction is greater than 20% and less than or equal to 30 %
4 - if the reduction is greater than 30% and less than or equal to 40 %

Bl B4 B7
B2 BS B8
B3 B6 B9 —
1]
_/// Lo ST BB
:é =2 32— E—
i, e,
where,
1 = Passenger Side
2 = Middle
3 = Driver Side
Location:
Measurement| Pre-Test(in.) |Post-Test(in.)| Change (in.)| % Difference| Severity Index |Nuﬁe: Maximum sevrity index for each variable (A-l)
Al 48.75 48.75 0.00 0.00 0 is used for determination of final OCDI value
A2 47.50 47.50 0.00 0.00 0
A3 50.25 50.25 0.00 0.00 0
B1 42.00 41.50 0.50 -1.18 0
Bz 37.25 37.50 0.25 0.67 0
B2 41.75 41.75 0.00 0.00 0
C 54.75 54.75 0.00 0.00 0
c2 56.00 56.25 0.25 0.45 0
c2 55.25 55.00 .25 0.45 0
D1 20.00 19.75 0.25 -1.25 0
Dz 18.25 18.25 0.00 0.00 0
D3 22.25 22.25 0.00 0.00 0
E 51.75 52.00 0.25 0.48 0
= 54.00 53.50 -0.50 -0.93 0
F 46.50 46.75 0.25 0.54 0
G 46.25 46.50 0.25 0.54 0
H 39.00 39.25 0.25 0.64 0
| 39.00 39.25 025 0.64 0
XXABCDEFGHI
Final OCDI: F 000000O0O0CO0

Figure D-2. Occupant Compartment Deformation Index (OCDI), Test No. NYBBT-2
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Occupant Compartment Deformation Index (OCDI)

Test No. NYBBT-3
Vehicle Type: 2003 Kia Rio Sedan

OCDI = XXABCDEFGHI

XX = location of occupant compartment deformation

A = distance between the dashboard and a reference point at the rear of the occupant compartment, such as the top of the rear seat or the rear of the cab on a pickup
B = distance between the roof and the floor panel

C = distance between a reference point at the rear of the occupant compartment and the motor panel
D = distance between the lower dashboard and the floor panel

E = interior width

F = distance between the lower edge of right window and the upper edge of left window

G = distance between the lower edge of left window and the upper edge of right window

H= distance between bottom front corner and top rear corner of the passenger side window

|= distance between bottom front comer and top rear comer of the driver side window

Severity Indices

0 - if the reduction is less than 3%

1 - if the reduction is greater than 3% and less than or equal to 10 %

2 - if the reduction is greater than 10% and less than or equal to 20 %

3 - if the reduction is greater than 20% and less than or equal to 30 %
4 - if the reduction is greater than 30% and less than or equal to 40 %

Bl B4 B7
B2 BS BS
B3 B6 B9 —
1]
_/// Lo ST BB
é s 3 b AN
i, e,
where,
1 = Passenger Side
2 = Middle
3 = Driver Side
Location:
Measurement| Pre-Test(in.) |Post-Test(in.)| Change (in.)| % Difference| Severity Index |Nuﬁe: Maximum sevrity index for each variable (A-l)
Al 49.50 49.50 0.00 0.00 0 is used for determination of final OCDI value
A2 45.00 48.25 0.25 0.52 0
A3 51.00 51.00 0.00 0.00 0
B1 41.25 39.00 -2.25 5.45 1
Bz 37.50 27.00 -10.50 -28.00 3
B2 41.50 38.50 -3.00 -7.23 1
C 58.00 59.00 0.00 0.00 0
c2 42.00 42.00 0.00 0.00 0
c2 57.00 56.75 .26 -0.44 0
D1 20.00 20.00 0.00 0.00 0
Dz 13.50 13.25 0.25 -1.85 0
D3 22.25 22.25 0.00 0.00 0
E 54.00 53.50 -0.50 -0.93 0
= 53.50 53.50 0.00 0.00 0
F 45.50 47.00 1.50 3.30 1
G 44.00 42.00 -2.00 -4.55 1
H 38.75 39.25 0.50 129 0
| 38.50 38.50 0.00 0.00 0
XXABCDEFGHI
Final OCDI: RFO20001100

Figure D-3. Occupant Compartment Deformation Index (OCDI), Test No. NYBBT-3
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Set-1
TEST. NYBBT-4
VEHICLE: 2002 Dodge Ram

POINT X Y Z X Y Z DEL X DEL Y DEL Z
1 27 11.5 -0.25 27 11.5 -0.25 0 0 0
2 29.75 16.75 -2 29.75 16.75 -1.5 0 0 0.5
3 31 24.75 -2 31 24.75 -2 0 0 0
4 28.5 29 -1.5 28.5 29.25 -1.75 0 0.25 -0.25
5 21 8.5 -1.25 21 8.5 -1 0 0 0.25
6 22 14 -4 22 14 -4 0 0 0
7 23.25 19.25 -8.25 235 19 -8.25 0.25 -0.25 0
8 235 30 -7.5 235 29.75 -7.75 0 -0.25 -0.25
9 15.25 1 -2.5 15.25 1 -2.25 0 0 0.25
10 17 7.5 -3 17 7.5 -2.5 0 0 0.5
11 19 13.5 -6.5 19 13.5 -6.5 0 0 0
12 20.25 22 -9.5 20.25 22 -9.25 0 0 0.25
13 20.5 30 -9.5 20.5 295 -9.75 0 -0.5 -0.25
14 9.25 1 -3.25 9.25 1 -3 0 0 0.25
15 9.75 7.5 -3.5 9.75 7.5 -3.25 0 0 0.25
16 12.75 13 -9.75 13.75 12.75 -9.75 1 -0.25 0
17 14 215 -9.5 14 21.25 -9.25 0 -0.25 0.25
18 135 30 -9.25 13.5 295 -9 0 -05 0.25
19 5.75 0 -3.25 5.75 0 -3 0 0 0.25
20 55 7.25 -3.75 55 7.5 -35 0 0.25 0.25
21 7.5 14 -9.5 7.5 13.75 -9.5 0 -0.25 0
22 7 215 -9.25 7 21 -9 0 -0.5 0.25
23 7.25 29.75 9 7 29.75 -7.75 -0.25 0 1.25
24 1 0.75 -2.75 1 1 -2.5 0 0.25 0.25
25 0.25 6.75 -2.75 0.25 6.75 25 0 0 0.25
26 0.75 12.25 -5.25 1 12 -5.25 0.25 -0.25 0
27 0.75 21 -4.75 0.75 20.75 -45 0 -0.25 0.25
28 0.75 27.25 -4.5 0.75 26.5 -4 0 -0.75 0.5
29 0 0 0

\\ DASHBOARD //

DDUR\ .

/

/—]]I:I[]R

Figure D-4. Occupant Compartment Deformation Data - Set 1, Test No. NYBBT-4
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Set-2
TEST: NYBBT-4
VEHICLE: 2002 Dodge Ram

POINT X Y Z X Y Z DEL X DEL Y DELZ
1 50 13.75 0 50 13.75 -0.25 0 0 -0.25
2 52.75 19 -1.25 52.75 19 -1.25 0 0 0
3 54 27 -0.75 54 27 -0.75 0 0 0
4 515 31.25 0 51.5 315 0 0 0.25 0
5 44 10.75 -1.25 44 10.75 -1.25 0 0 0
6 45 16.25 -3.5 45 16.25 -3.75 0 0 -0.25
7 46.25 215 -7.25 46.5 21.25 -75 0.25 -0.25 -0.25
8 46.5 32.25 -6 46.5 32 -6.25 0 -0.25 -0.25
9 38.25 3.25 -3 38.25 3.25 -3 0 0 0
10 40 9.75 -3 40 9.75 -2.75 0 0 0.25
11 42 15.75 -6 42 15.75 -6.25 0 0 -0.25
12 43.25 24.25 -8.5 43.25 24.25 -8.5 0 0 4]
13 43.5 32.25 -8.25 43.5 31.75 -8.25 0 -0.5 0
14 32.25 3.25 -3.75 32.25 3.25 -35 0 0 0.25
15 32.75 9.75 -3.5 32.75 9.75 -35 0 0 0
16 35.75 15.25 -9.5 36.75 15 -9.5 1 -0.25 0
17 37 23.75 -8.75 37 23.5 -8.5 0 -0.25 0.25
18 36.5 32.25 -8 365 31.75 -7.75 0 -0.5 0.25
19 28.75 2.25 -3.75 28.75 2.25 -3.5 0 0 0.25
20 285 9.5 -3.75 285 9.75 -3.75 0 0.25 0
21 30.5 16.25 -9.25 30.5 16 -9.25 0 -0.25 0
22 30 23.75 -8.5 30 23.25 -8.25 0 -0.5 0.25
23 30.25 32 -71.5 30 32 -6.5 -0.25 0 1
24 24 3 -3.25 24 3.25 -3.25 0 0.25 o]
25 23.25 9 -3 23.25 9 -2.75 0 0 0.25
26 23.75 14.5 5 24 14.25 -5.25 0.25 -0.25 -0.25
27 23.75 23.25 -4.25 23.75 23 -4.25 0 -0.25 0
28 23.75 29.5 -3.5 23.75 28.75 -3.25 0 -0.75 0.25
29 0 0 0
30 0 0 Q
3 0 0 0
32 0 0 Q
33 0 0 0
34 0 0 Q
35 0 0 0

\ DASHBOARD /
DUEIR—\ : /— DOOR
X
1 | L
Fi

Figure D-5. Occupant Compartment Deformation Data - Set 2, Test No. NYBBT-4
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Occupant Compartment Deformation Index (OCDI)

Test No. NYBBT-4
Vehicle Type: 2002 Dodge Ram

OCDI = XXABCDEFGHI

XX = location of occupant compartment deformation

A = distance between the dashboard and a reference point at the rear of the occupant compartment, such as the top of the rear seat or the rear of the cab on a pickup
B = distance between the roof and the floor panel

C = distance between a reference point at the rear of the occupant compartment and the motor panel
D = distance between the lower dashboard and the floor panel

E = interior width

F = distance between the lower edge of right window and the upper edge of left window

G = distance between the lower edge of left window and the upper edge of right window

H= distance between bottom front corner and top rear corner of the passenger side window

|= distance between bottom front comer and top rear corner of the driver side window

Severity Indices

0 - if the reduction is less than 3%

1 - if the reduction is greater than 3% and less than or equal to 10 %

2 - if the reduction is greater than 10% and less than or equal to 20 %

3 - if the reduction is greater than 20% and less than or equal to 30 %
4 - if the reduction is greater than 30% and less than or equal to 40 %

ﬁ e
/—Fym,?,s—-.

ot

where,
1 = Passenger Side
2 = Middle
3 = Driver Side
Location:
Measurement | Pre-Test(in.) |Post-Test (in.)| Change (in.) | % Difference| Severity Index INote: Maximum sevrity index for each variable (A-1)
Al 57.50 58.50 1.00 1.74 0 is used for determination of final OCDI value
A2 50.50 50.50 0.00 0.00 0
A3 58.00 58.00 0.00 0.00 1]
B1 47.75 47.75 0.00 0.00 4]
B2 42.00 42.25 0.25 0.60 0
B3 47.75 47.50 .25 0.52 0
C1 69.00 69.50 0.50 0.72 0
c2 47.25 47.00 0.25 -0.53 0
C3 67.25 68.00 075 1.12 4]
D1 23.00 23.00 0.00 0.00 0
D2 13.00 13.00 0.00 0.00 0
D3 23.25 23.00 0.25 -1.08 0
3 65.75 64.50 -1.25 -1.90 1]
E3 65.00 64.25 0.75 -1.15 0
F 58.00 58.50 0.50 0.86 0
G 57.00 57.75 075 1.32 0
H 41.00 41.25 0.25 0.61 0
| 39.25 39.50 0.25 0.64 0
XXABCDEFGHI
Final OCDI: RFOOOOOODOOO

Figure D-6. Occupant Compartment Deformation Index (OCDI), Test No. NYBBT-4
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Date: 7/11/2008 Test Number: NYBBT-4
Make: Dodge Ram 1500 Q.C. Year: 2002
K
|
e — o8
| ] H b
— | |
s | | - E(
- ”w + | | DIS
| Y| \'
c| 1 ] ’
+ | ¥ i - ( | s
R — - e | 2
Il “ i
LT | /
I l l
69 | 4
: ey
- -
in. (mm)
Distance from C.G. to reference line - Lpgp: 10775 (2737)
Width of contact and induced crush - Field L:  18.75 (476)
Crush measurement spacing interval (L/5)-1:  3.75 (95)
Distance from center of vehicle to center of Field L - D : 28375 (721)
Width of Contact Damage: 13.75 (349)
Distance from center of vehicle to center of contect damage - D :  30.875 (784)
Crush . . Original Profile Dist. Between
Measurement Latersl Location Measurement Ref. Lines Actual  -Crush
in. (mm) in. (mm) in. (mm) in. (mm) in. (mm)
C, 8.25 (210) 19 (483) 12.3125 (313) -4 -(102) -0.0625  -(2)
G, 1125 (286) 22.75  (578) 13.2344  (336) 2.01563  (51)
[ 23 (584) 26.5 (673) 14.6875 (373) 12.3125 (313)
Cy 28 (711) 3025 (768) 16.2969  (414) 157031 (399)
Cs NA NA 34 (804) 19.25 (489) NA NA
Cq NA NA 37.75  (959) 28.125  (714) NA NA
Caax 28 (711) 30.25 (768) 16.2969  (414) 15.7031 (399)

Figure D-7. Exterior Vehicle Crush (NASS) - Front, Test No. NYBBT-4
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Date:

Make:

7/11/2008 Test Number: NYBBT-4

Dodge Model: Rom 1500 Q.C.

Year:

2002

Chpax

Distance from centerline to reference line - L ppp:

Width of contact and induced crush - Field L:

Crush measurement spacing interval (L/5) - I:

Distance from vehicle c.g. to center of Field L - D, :

Width of Contact Damage:

Distance from vehicle c.g. to center of contect damage - D .:

in. (mm)

445 (1130)

117.5  (2985)

23.5 (597)

4575 (1162)

117.5  (2985)

585 (1486)

Crush Longitudinal Original Profile Dist. Between Actual,  Ciush
Measurement Location Measurement Ref. Lines

in. (mm) in. (mm) in. (mm) in. (mm) in. (mm)
8 (203) -13 -(330) 11.25 (286) -5.5 -(140) 2,25 (57)
9.5 (241) 10.5 (267) 11.25 (286) 3.75 (95)
8.5 (216) 34 (864) 11.25 (286) 2.75 (70)
na na 575  (1461) 10.5 (267) na na
14 (356) 81 (2057) 11.25 (286) 8.25 (210)
na na 104.5  (2654) 37 (940) na na
18 (457) 81 (2057) 11.25 (286) 1225 (311)

Figure D-8. Exterior Vehicle Crush (NASS) - Side, Test No. NYBBT-4
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VEHICLE PRE/POST CRUSH INFO

Set-1
TEST: NYBBT-5
VEHICLE: 2002 Dodge Ram
POINT X Y Z X Y Z DEL X DEL Y DELZ

1 24 9.75 0 24 9.75 0 0 0 0
2 26.5 14 -1 26.5 14.25 -1 0 0.25 0
3 295 18 -4 29.75 18.25 -4 0.25 0.25 0
4 30.25 245 -3 30.25 24.5 -3 0 0 0
5 29 295 -1 29 29.5 -1 0 0 0
6 20 8 -1.5 20 8 -1.5 0 0 0
7 21 13.25 -3.75 21 13.25 -3.75 0 0 0
8 22.75 18.5 -7.75 22.75 18.75 -7.75 0 0.25 0
9 23 25.25 -7.5 23 25.5 -75 0 0.25 0
10 22.75 30.75 -7.25 22.75 30.5 -7.25 0 -0.25 0
11 15.75 2.75 -2.5 15.5 2.75 -25 -0.25 0 0
12 16 8.25 -3 16 8.25 -3 0 0 4]
13 17.75 13 -6.5 17.75 12.75 -6.5 0 -0.25 0
14 19 18.75 -9.25 19 18.5 -9.25 0 -0.25 0
15 19 25.25 -8.75 19 25 -8.75 0 -0.25 0
16 18.5 30.25 -8.5 18.5 30.25 -8.5 0 0 0
17 11.5 2.75 -2.75 11.5 2.75 -2.75 0 0 0
18 11.75 8.25 -3.25 11.75 8.25 -3.25 0 0 0
19 14 13.25 9.25 14 13.25 -9.25 0 0 0
20 14.25 19 -8.75 14.25 19 -8.75 0 0 0
21 14.5 25 -8.5 14.25 24.75 -8.5 -0.25 -0.25 0
22 14 30 -8.25 14 30 -8.25 0 0 ]
23 6.5 2.75 -3 6.5 2.75 -3 0 0 Q
24 6 8.5 -3.75 6 8.5 -3.75 0 0 o]
25 8.5 13.25 9 85 13.25 -9 0 0 0
26 9.25 22 -8.25 9 21.75 -8.25 -0.25 -0.25 0
27 8.5 29.5 -7.75 85 295 -7.75 0 0 4]
28 0.75 14.5 -4.5 0.75 14.5 -4.5 0 0 Q
29 0.75 24 -3.5 0.75 24 -3.75 0 0 -0.25

\ DASHBOARD /

DUDR’—\ ! /— DOOR

Figure D-9. Occupant Compartment Deformation Data - Set 1, Test No. NYBBT-5
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VEHICLE PRE/POST CRUSH INFO

January 20, 2010

MwRSF Report No. TRP-03-203-10

Set-2
TEST: NYBBT-5
VEHICLE: 2002 Dodge Ram
22.75 2.5

POINT X Y Z X Y iz DEL X DELY DELZ
1 46.75 12.25 0 46.75 12.25 0 0 0 0
2 49.25 16.5 -1 49.25 16.75 -1 0 0.25 0
3 52.25 20.5 -4 52.5 20.75 -4 0.25 0.25 0
4 53 27 -3.5 53 27 -3 0 0 0.5
5 51.75 32 -1 51.75 32 -1 0 0 0
6 42.75 10.5 -1.5 42.75 10.5 -1.5 0 0 0
7 43.75 15.75 -3.75 43.75 15.75 -3.75 0 0 0
8 45.5 21 -7.75 455 21.25 -7.75 0 0.25 0
9 45.75 27.75 -7.75 45.75 28 -7.5 0 0.25 0.25
10 45.5 33.25 -7.5 455 33 -7.25 0 -0.25 0.25
11 38.5 5.25 -2.25 38.25 5.25 -2.5 -0.25 0 -0.25
12 38.75 10.75 -3 38.75 10.75 -3 1] 0 1]
13 40.5 15.5 6.5 40.5 15.25 -6.5 0 -0.25 0
14 41.75 21.25 -9.25 41.75 21 -9.25 0 -0.25 0
15 41.75 27.75 -9 41.75 275 -8.75 0 -0.25 0.25
16 41.25 32.75 -8.75 41.25 32.75 -8.5 0 0 0.25
17 34.25 5.25 -2.5 34.25 5.25 -2.75 0 0 -0.25
18 345 10.75 -3.25 34.5 10.75 -3.25 0 0 0
19 36.75 15.75 9.25 36.75 15.75 -9.25 0 0 0
20 37 21.5 -9 37 215 -8.75 0 0 0.25
21 37.25 27.5 -8.75 37 27.25 -8.5 -0.25 -0.25 0.25
22 36.75 32.5 -8.5 36.75 325 -8.25 0 0 0.25
23 29.25 5.25 -2.75 20.25 5.25 -3 Q 0 -0.25
24 28.75 11 -3.5 28.75 11 -3.75 o] 0 -0.25
25 31.25 15.75 -9 31.25 15.75 -9 0 0 0
26 32 24.5 -8.5 31.75 24.25 -8.25 -0.25 -0.25 0.25
27 31.25 32 -8 31.25 32 -7.75 0 0 0.25
28 235 17 -4.5 23.5 17 -4.5 Q 0 Q
29 235 26.5 -4 23.5 26.5 -3.75 0 0 0.25
30 Q 0 Q
3 0 0 0
32 Q 0 Q
33 0 0 0
34 Q 0 Q
35 0 0 0

\ DASHBOARD /

DUEIR’—\

/

/— DOOR

Figure D-10. Occupant Compartment Deformation Data - Set 2, Test No. NYBBT-5
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January 20, 2010
MwRSF Report No. TRP-03-203-10

Occupant Compartment Deformation Index (OCDI)

Test No. NYBBT-5
Vehicle Type: 2002 Dodge Ram

OCDI = XXABCDEFGHI

XX = location of occupant compartment deformation

A = distance between the dashboard and a reference point at the rear of the occupant compartment, such as the top of the rear seat or the rear of the cab on a pickup
B = distance between the roof and the floor panel

C = distance between a reference point at the rear of the occupant compartment and the motor panel
D = distance between the lower dashboard and the floor panel

E = interior width

F = distance between the lower edge of right window and the upper edge of left window

G = distance between the lower edge of left window and the upper edge of right window

H= distance between bottom front corner and top rear corner of the passenger side window

|= distance between bottom front comer and top rear corner of the driver side window

Severity Indices

0 - if the reduction is less than 3%

1 - if the reduction is greater than 3% and less than or equal to 10 %

2 - if the reduction is greater than 10% and less than or equal to 20 %

3 - if the reduction is greater than 20% and less than or equal to 30 %
4 - if the reduction is greater than 30% and less than or equal to 40 %

i ¥
ﬁ Bl P2 B3
— /—2»,1\1,?,3 - |
‘ el £3-
(i |
where,
1 = Passenger Side
2 = Middle
3 = Driver Side
Location:
Measurement | Pre-Test (in) |Post-Test (in.)] Change (in.) [ % Difference[ Severity Index | |Note: Maximum sevrity index for each variable (A-)
Al 56.00 55.75 0.25 -0.45 [i] is used for determination of final OCDI value
A2 50.50 50.50 0.00 0.00 0
A3 56.75 56.50 025 -0.44 0
B1 48.50 4850 0.00 0.00 0
B2 42.00 42.00 0.00 0.00 0
B3 4775 47.75 0.00 0.00 0
C1 69.50 70.00 0.50 0.72 0
c2 47.00 47.00 0.00 0.00 0
C3 66.25 66.00 0.25 -0.38 0
D1 23.00 23.00 0.00 0.00 0
D2 13.25 13.25 0.00 0.00 0
D3 22.50 22.50 0.00 0.00 0
E1 65.00 65.00 0.00 0.00 0
E3 65.00 65.00 0.00 0.00 0
F 57.50 57.25 0.25 -0.43 0
c 5550 5550 0.00 000 0
H 36.50 36.50 0.00 0.00 0
| 36.75 36.75 0.00 0.00 0
XXABCDEFGHI
Final OCDI: RFOOOOOODOOO

Figure D-11. Occupant Compartment Deformation Index (OCDI), Test No. NYBBT-5
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January 20, 2010
MwRSF Report No. TRP-03-203-10

Date: 7/31/2008 Test Number: NYBBT-5
Make: Dodge Model: Ram 1500 Q.C. Year: 2002
a
|
i ‘ B
o] | |~ EQU
— | | IST
K
S . - ( | =
e ' —F T A
1 / L |
I B |
| i |
|
| ‘ i
A
< B O
| -]
in. (mm)
Distance from C.G. to reference line - Lgge: 107 (2718)
‘Width of contact and induced crush - Field L: 21 (533)
Crush measurement spacing interval (L/S) -1: 4.2 (107)
Distance from center of vehicle to center of Field L - Dy,  27.5 (699)
Width of Contact Damage:  20.25 (514)
Distance from center of vehicle to center of contect damage -D . 27.5 (699)
Crush N . Original Profile Dist. Between
Measurement Lateral Tocation Measurement Ref. Lines acmal — {Croch
in. (mm) in. (mm) in. {mm) in. (mm) in. (mm)
C, 9 (229) 17 (432) 11.9375  (303) -3.375  -(86) 0.4375  (11)
C, 11 (279) 21.2 (538) 12.75 (324) 1.625 (41)
C; 14 (356) 25.4 (645) 14.1719  (360) 320313  (81)
Cy 29.5 (749) 29.6 (752) 159063  (404) 16.9688 (431)
Cs 30.75  (781) 33.8 (839) 19.0313  (483) 15.0938 (383)
Cq 3175 (806) 38 (965) 29 (737) 6.125  (156)
Chaax 29.5 (749) 29.6 (752) 159063  (404) 16.9688 (431)

Figure D-12. Exterior Vehicle Crush (NASS) - Front, Test No. NYBBT-5
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January 20, 2010
MwRSF Report No. TRP-03-203-10

Date: 7/31/2008 Test Number: NYBBT-5
Make: Dodge Model: Ram 1500 Q.C. Year: 2002
+

[Crax

in. (mm)

Distance from centerline to reference line - L gt 53 (1346)

‘Width of contact and induced crush - Field L: 105 (2667)

Crush measurement spacing interval (L/5) - I: 21 (333)

Distance from vehicle ¢.g. to center of Field L - Dy, :  47.5 (1207)

Width of Contact Damage: 71 (1803)

Distance from vehicle c.g. to center of contect damage -D:  54.5 (1384)

Crush Longitudinal Original Profile Dist. Between Actual  Crush
Measurement Location Measurement Ref. Lines

in. (mm) in. (mm) in. (mm) in. (mm) in. (mm)
C, 13.75  (349) -5 -(127) 11.25 (286) 3 (76) -0.5 -(13)
C, 1425  (362) 16 (406) 11.25 (286) 0 (1]
C; 14.75 (375 37 (940) 11.25 (286) 0.5 (13)
C,y 10.75  (273) 58 (1473) 10.5 (267) -2.75 -(70)
Cs 24.5 (622) 79 (2007) 11.25 (286) 10.25  (260)
Cs 42 (1067) 100 (2540) 36.125  (918) 2.875 (73)
Canax 25 (635) 78 (1981) 11.25 (286) 10.75  (273)

Figure D-13. Exterior Vehicle Crush (NASS) - Side, Test No. NYBBT-5
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TEST.

NYBBT-6

VEHICLE: 2002 Kia Rio Sedan

VEHICLE PRE/POST CRUSH INFO

January 20, 2010
MwRSF Report No. TRP-03-203-10

POINT X Y Z X' Y F4 DEL X DEL Y DEL Z
1 29 5.75 -2.5 29 6.25 -1.5 0 0.5 1
2 30.25 10.5 -2.5 29.75 11.5 2.5 -0.5 1 0
3 30.25 16 -2.5 30 15 -1.5 -0.25 -1 1
4 25.5 24.5 0 25.25 24 1 -0.25 -0.5 1
5 24.5 5.25 -55 24.25 55 -5.25 -0.25 0.25 0.25
6 26.5 10.75 5.75 26.5 11 5.5 0 0.25 0.25
T 26.75 17.75 -5.25 26.75 17.25 -4.75 0 -0.5 0.5
8 23.7;.:_‘ 24.75 -4 23.75 24.25 -3.5 0 -0.5 0.5_
9 19.75 5.25 -8 19.5 55 -7.25 -0.25 0.25 0.75
10 20.25 10.5 -8.25 20 10.75 5.75 0 0.25 29
11 20.25 16.5 -7.25 20 16.25 -6.25 -0.25 -0.25 1
12 20.5 21.75 -7 20.5 22 -6.25 0 0.25 0.75
13 18.5 25.75 2.75 18.5 25.75 -2.25 0 0 0.5
14 11.75 1.75 -3.75 11.25 1.75 -3.25 0.5 0 0.5
15 14.75 5.75 -8 14.25 5 -6 -0.5 -0.75 2
16 15.75 12 -8 15.5 12.25 -5 -0.25 0.25 3
17 16.25 16.75 -7 16.25 16.5 -6.25 0 -0.25 0.75
18 16 24.75 -6.5 16 24.75 -6 0 0 0.5
19 8.25 1.75 -3.5 8.25 1.75 -3.25 0 0 0.25
20 9.5 75 -8 8.75 7.25 -5.5 -0.75 -0.25 2.5
21 9.25 12 -7.75 8.5 12 5.5 0.75 0 2.25
22 10 17.25 -7 10.25 17 -6.5 0.25 -0.25 0.5
23 11.5 21.25 6.75 11.5 21.25 6.25 0 0 0.5
24 11.25 26.5 -2.25 11.25 26.25 -2 0 -0.25 0.25
25 2.25 25 -3.25 2.25 2.5 -3 0 0 0.25
26 1.75 6.5 -4.25 1.75 6.5 -4 0 0 0.25
27 1.25 13 -4.5 1.25 13 -4.25 0 0 0.25
28 1.75 21.75 -3 1.75 22 -3 0 0.25 0
29 0 0 0
\ DASHBOARD /
5
) — —

3 6 7 8 9

o M1 12 13 44

5 16 17 18 19

DOOR - DOOR
_\ by 2 7 ) 24 /
PSS 26 27 28
X
L | L
Y
Z

50

Figure D-14. Occupant Compartment Deformation Data - Set 1, Test No. NYBBT-6



January 20, 2010
MwRSF Report No. TRP-03-203-10

Occupant Compartment Deformation Index (OCDI)

Test No. NYBBT-6
Vehicle Type: 2002 Kia Rio Sedan

OCDI = XXABCDEFGHI

XX = location of occupant compartment deformation

A = distance between the dashboard and a reference point at the rear of the occupant compartment, such as the top of the rear seat or the rear of the cab on a pickup
B = distance between the roof and the floor panel

C = distance between a reference point at the rear of the occupant compartment and the motor panel
D = distance between the lower dashboard and the floor panel

E = interior width

F = distance between the lower edge of right window and the upper edge of left window

G = distance between the lower edge of left window and the upper edge of right window

H= distance between bottom front corner and top rear corner of the passenger side window

|= distance between bottorn front comer and top rear comer of the driver side window

Severity Indices

0 - if the reduction is less than 3%

1 - if the reduction is greater than 3% and less than or equal to 10 %

2 - if the reduction is greater than 10% and less than or equal to 20 %

3 - if the reduction is greater than 20% and less than or equal to 30 %

4 - if the reduction is greater than 30% and less than or equal to 40 %

Bl B4 B7
BE BS BS
B3 B& BES

s Y )
QG [

||

where,
1 = Passenger Side
2 = Middle
3 = Driver Side
Location:
[Measurement]| Pre-Test (in.) |Post-Test(in.)| Change (in.)| % Difference| Severity Index |Naln: Maximum sevrity index for each variable (A-1)
Al 48.25 48.00 0.25 0.52 0 is used for determination of final OCDI value
A2 45.50 43.50 -2.00 -4.40 1
AZ 50.25 46.75 -3.50 6.97 1
B1 41.25 41.50 0.25 0.61 0
B 37.50 34.00 -3.50 -8.33 1
B2 42.00 34.00 -8.00 -19.05 0
c 80.75 60.25 050 -0.82 0
c2 43,75 43.50 0.25 0.57 0
c2 51.25 60.50 £0.75 -1.22 0
D1 20.00 19.25 0.75 -3.75 1
D2 11.50 10.50 -1.00 870 1
D3 20.00 18.50 -1.50 -7.50 1
E1 52.75 52.75 0.00 0.00 0
E3 53.75 53.75 0.00 0.00 0
F 47.50 NA #VALUEI | #VALUE! 0
G 48.00 NA #VALUE! #YALUE! 0
H 39.75 37.50 -2.25 -5.66 1
| 39.50 39.50 0.00 0.00 0
XXABCDEFGHI
Final OCDI: RF110100010

Figure D-15. Occupant Compartment Deformation Index (OCDI), Test No. NYBBT-6
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January 20, 2010
MwRSF Report No. TRP-03-203-10

VEHICLE PRE/POST CRUSH INFO

Set-1
TEST: NYBBT-7
VEHICLE: 2002 Dodge Ram
POINT X Y Z X' Y' Z DEL X DEL Y DEL Z
1 26.25 10 -0.5 26 10.25 -0.25 -0.25 0.25 0.25
29.25 15.25 -1.5 2925 15 -1 0 -0.25 0.5
3 315 20.75 2.5 315 21 -25 0 0.25 0
4 29.25 29.5 0 29.25 29.25 0.25 0 -0.25 0.25
5 21 8.5 -2 20.75 8 -15 -0.25 -0.5 0.5
6 23.25 13.5 -4 23.25 13.25 -35 0 -0.25 0.5
7 28.25 20 -6 28.25 20 -5.75 0 0 0.25
8 27.25 29.25 -3.25 27 28.5 -3 -0.25 -0.75 0.25
9 18.25 6.5 -3 18.25 6.75 -3.25 0 0.25 -0.25
10 19.75 13 -5.25 19.75 12.75 -5 0 -0.25 0.25
11 22 18.5 -9 22 18 -9 0 -0.5 0
12 22 29 -7.75 22 285 -75 0 -0.5 0.25
13 14.5 35 -3.5 14.75 3.5 -3.25 0.25 0 0.25
14 15.75 10.25 -6.25 16 10 -6.25 0.25 -0.25 0
15 18.25 18 -9.75 18.75 18 -9.75 0.5 0 0
16 18.5 24.25 -9.25 18.25 23.75 -9 -0.25 -0.5 0.25
17 18 29.75 -8.5 18 30 -8 0 0.25 0.5
18 975 4 -4 9.75 3.75 -3.75 0 -0.25 0.25
19 12.25 11.25 -10 125 10.75 9.75 0.25 -0.5 0.25
20 13.25 18.5 -9 13.25 18 -9 0 -0.5 0
21 14 25.5 8.5 13.75 255 -8 -0.25 0 0.5
22 13.5 30 -8.25 13.25 29.25 -7.75 -0.25 -0.75 0.5
23 5.75 45 -4 55 45 -4 -0.25 0 0
24 7.5 12.25 -9.25 7.5 12 -9.5 0 -0.25 -0.25
25 8.5 21 8.5 8.25 21 -8.5 -0.25 0 0
26 9 29.75 -1.75 8.5 295 -75 05 -0.25 0.25
27 1.25 3.5 -3.25 1.25 3.75 -3 0 0.25 0.25
28 0.75 12 -5 0.75 12 -4.75 0 0 0.25
29 0.75 25.5 -3.5 0.75 25.5 -3.25 0 0 0.25

\ DASHBOARD /

EDUR—\ : /—DDDR

z

Figure D-16. Occupant Compartment Deformation Data - Set 1, Test No. NYBBT-7
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January 20, 2010
MwRSF Report No. TRP-03-203-10

VEHICLE PRE/POST CRUSH INFO

Set-2
TEST: NYBBT-7
VEHICLE: 2002 Dodge Ram
POINT X Y Z X' Y' Z DEL X DELY DEL Z

1 49.25 13 -0.5 49 13.25 -0.25 -0.25 0.25 0.25
2 52.25 18.25 -15 52.25 18 -1 0 -0.25 05
3 545 23.75 25 54.5 24 2.5 0 0.25 0
4 52.25 325 0 52.25 32.25 0.25 0 -0.25 0.25
5 44 11.5 -2 43.75 11 -1.75 -0.25 -0.5 0.25
6 46.25 16.5 -4 46.25 16.25 -3.75 0 -0.25 0.25
i 51.25 23 5.75 51.25 23 -5.75 0 0 0
8 50.25 32.25 -3.25 50 315 -3 -0.25 -0.75 0.25
9 41.25 9.5 -3 41.25 9.75 -3 0 0.25 0
10 42.75 16 -5.25 42.75 15.75 5 0 -0.25 0.25
11 45 215 -9 45 21 -9.25 0 -0.5 -0.25
12 45 32 -7.75 45 315 -7.5 0 -0.5 0.25
13 375 6.5 -3.5 37.75 6.5 -3.25 0.25 0 0.25
14 38.75 13.25 -6.25 39 13 -6 0.25 -0.25 0.25
15 41.25 21 -9.75 41.75 21 -9.75 05 0 0
16 415 27.25 -9.25 41.25 26.75 9 -0.25 -0.5 0.25
17 41 32.75 -85 41 33 -8.5 0 0.25 0
18 32.75 7 -4 32.75 6.75 -3.5 0 -0.25 05
19 35.25 14.25 -10 355 13.75 -9.75 0.25 -0.5 0.25
20 36.25 215 -9.25 36.25 21 -9.25 0 -0.5 0
21 37 28.5 -8.75 36.75 28.5 -8.25 -0.25 0 0.5
22 36.5 33 -8.25 36.25 32.25 -8 -0.25 -0.75 0.25
23 28.75 7.5 -4 28.5 75 -3.75 -0.25 0 0.25
24 30.5 15.25 -9.5 30.5 15 -9.25 0 -0.25 0.25
25 315 24 -85 31.25 24 8.5 -0.25 0 0
26 32 32.75 -7.75 315 325 75 05 -0.25 0.25
27 24.25 6.5 -3.25 24.25 6.75 -3 0 0.25 0.25
28 23.75 15 -5 23.75 15 -4.75 0 0 0.25
29 23.75 28.5 -3.75 23.75 28.5 -3.5 0 0 0.25
30 0 0 0
31 0 0 0
32 0 0 0
33 0 0 0
34 0 0 0
35 0 0 0

\ DASHBOARD /
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EDDR—\ : /—D[IDR
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Figure D-17. Occupant Compartment Deformation Data - Set 2, Test No. NYBBT-7
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January 20, 2010
MwRSF Report No. TRP-03-203-10

Occupant Col rtment Deformation Index (OCDI

Test No. NYBBT-7
Vehicle Type: 2002 Dodge Ram

0OCDI = XXABCDEFGHI

XX = location of occupant compartment deformation

A = distance between the dashboard and a reference point at the rear of the occupant compartment, such as the top of the rear seat or the rear of the cab on a picku
B = distance between the roof and the floor panel

C = distance between a reference point at the rear of the occupant compartment and the motor panel
D = distance between the lower dashboard and the floor panel

E = interior width

F = distance between the lower edge of right window and the upper edge of left window

G = distance between the lower edge of left window and the upper edge of right window

H= distance between bottom front corner and top rear corner of the passenger side window

|= distance between bottom front corner and top rear corner of the driver side window

Severity Indices

0 - if the reduction is less than 3%

1 - if the reduction is greater than 3% and less than or equal to 10 %

2 - if the reduction is greater than 10% and less than or equal to 20 %

3 - if the reduction is greater than 20% and less than or equal to 30 %
4 - if the reduction is greater than 30% and less than or equal to 40 %

where,
1= Passenger Side
2 = Middle
3 = Driver Side
Location:
Measurement | Pre-Test (in.) |Post-Test (in.}| Change (in.) | % Difference | Severity Index | |Note: Maximum sevrity index for each variable (A-l)
Al 58.00 58.00 0.00 0.00 0 is used for determination of final OCDI value
A2 53.00 53.00 0.00 0.00 0
A3 58.50 58.50 0.00 0.00 0
B1 47.50 47.00 -0.50 -1.05 0
B2 42.00 42.00 0.00 0.00 0
B3 48.00 47.75 -0.25 -0.52 0
Ci1 70.50 70.50 0.00 0.00 0
C2 48.00 48.00 0.00 0.00 0
C3 69.00 69.00 0.00 0.00 0
D1 23.00 23.25 0.25 1.09 0
D2 13.25 13.25 0.00 0.00 0
C3 23.00 2275 -0.25 -1.08 0
=1 55.50 54,50 -1.00 -1.53 0
E3 65.00 54.50 -0.50 -0.77 0
F 59.50 59,50 0.00 0.00 0
G 59.00 55.00 0.00 0.00 0
H 41.50 40.00 -1.50 -3.61 1
| 41.25 4125 0.00 0.00 0
XXABCDEFGHI
Final OCDI: RFOOOODO0OO0DO010

Figure D-18. Occupant Compartment Deformation Index (OCDI), Test No. NYBBT-7
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January 20, 2010
MwRSF Report No. TRP-03-203-10

Date: 11/3/2008 Test Number: NYBBT-7
Make: Dodge Model: Ram 1500 Quad Cab Year: 2002
a
I
i ! | y
|
_ Coax - _ | -
T s | |
) vk C |
- FL v = M( % | —
- L - — —-_—e L — 4
< - S >
1 L |
7 |
| . | |f
| | *
é 4
] o
N W——
in. (mm)
Distance from C.G. to reference line - L 122 (3099)
‘Width of contact and induced crush - Field L: 38 (965)
Crush measurement spacing interval (L/S) - 1: 7.6 (193)
Distance from center of vehicle to center of Field L-Dy: 15 (381)
Width of Contact Damage: 34 (864)
Distance from center of vehicle to center of contect damage -D . 17 (432)
Crush Lateral Location Original Profile Dist. BctAW'ecn Ref. Actual Gl
Measurement Measurement Lines
in. (mm) in. (mm) in. {mm) in. (mm) in. (mm)
C, 19.5 (495) -4 -(102) 10.25 (260) 10 (254) -0.75  -(19)
C, 215 (546) 3.6 91) 10.25 (260) 1.25 (32)
C; 24.5 (622) 11.2 (284) 10.875  (276) 3.625 (92)
Cy 28 (711) 18.8 (478) 12.2656  (312) 5.73438  (146)
Cs 29 (737) 26.4 (671) 14.5938 (371) 4.40625 (112)
Cq 32 (813) 34 (864) 19.25 (489) 2.75 (70)
Chaax 32 (813) 34 (864) 19.25 (489) 2.75 (70)

Figure D-19. Exterior Vehicle Crush (NASS) - Front, Test No. NYBBT-7
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January 20, 2010

MwRSF Report No. TRP-03-203-10

Date: 11/3/2008 Test Number: NYBBT-7
Make: Dodge Model: Ram 1500 Quad Cab Year: 2002
+
| [ . i
]
| — PR S e S T A TR S —
RERE i i ©
( -
' |

-

in. (mm)

Distance from centerline to reference line - Lyt 45 (1143)

‘Width of contact and induced crush - Field L: 227 (5766)

Crush measurement spacing interval (L/5) -1: 454 (1153)

Distance from vehicle ¢.g. to center of Field L -D g :  -14.5 -(368)

Width of Contact Damage: 227 (5766)

Distance from vehicle c.g. to center of contect damage -D:  -14.5 -(368)

Crush Longitudinal Original Profile Dist. Between Aehial  Crush
Measurement Location Measurement Ref. Lines s SR
in. (mm) in. (mm) in. (mm) in. {(mm) in. (mm)
C, 24 (610) -128  -(3251) 16 (406) -5 -(127) 13 {330)
C, 10 (254) -82.6  -(2098) 10.5 (267) 4.5 (114)
C; 7 (178) -372 -(945) 11.6458  (296) 0.35417  (9)
Cy 1.5 (191) 8.2 (208) 11.25 (286) 1.25 (32)
Cs 13 (330) 53.6 (1361) 10.5 (267) 7.5 {191)
Cs 47 (1194) 99 (2515) 27.5625  (700) 24.4375 (621)
Canx 16.5 (419) 80 (2032) 11.25 (286) 1025 (260)
Figure D-20. Exterior Vehicle Crush (NASS) - Side, Test No. NYBBT-7
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TEST: NYBBT-8
VEHICLE: Rio Sedan (1100C)

VEHICLE PRE/POST CRUSH
FLOORPAN - SET 1

January 20, 2010

MwRSF Report No. TRP-03-203-10

POINT X Y Z X Y' Zz DEL X DELY DELZ
1 25.75 -23.75 -05 25.25 -235 -0.5 -05 0.25 0
2 285 -19 -0.75 275 -18.75 -0.5 -1 0.25 0.25
3 31 -16 0 295 -15.75 0.25 -1.5 0.25 0.25
4 30.75 -105 -1 30.75 -105 -1 0 0] 0
5 245 -24.75 -2.75 245 25 -2.75 0 -0.25 0
6 27.75 -18.75 -3.25 27 -19 -3.25 -0.75 -0.25 0
74 29 975 -4.5 29 -10 -4.25 0 -0.25 0.25
8 245 -22.25 -5.25 245 215 -5.25 0 0.75 0
9 26 -17.25 -6.5 26 -16.75 -6.5 0 05 o]

10 26 -11.5 -7 26 -11.25 -6.75 0 0.25 0.25
11 255 -6.75 -7.5 255 -7 -7.5 0 -0.25 0
12 19.75 -23 -8 195 -23 -8 -0.25 0 0
13 20 -15.25 -8 20 -15.25 -8 0 0 0
14 205 -7.5 -8.5 205 -7.5 -8.25 0 0 0.25
15 16 -21 -8 15.75 -21.25 -7.25 -0.25 -0.25 0.75
16 155 -15 -7.75 155 -15 -7.75 0 0 0
17 155 -10 -8.25 155 -10 -8 0 0 0.25
18 105 -22.75 -7.75 10.25 225 -7.5 -0.25 0.25 0.25
19 10.5 -17.25 -75 10.75 -17.5 -7.5 0.25 -0.25 0
20 10.25 -13 -7.5 10.25 -13 -7.5 0 0 0
21 825 -35 -3.75 8.25 -35 -35 0 0 0.25
22 5 -22 -7.75 5 -21.75 -7.25 0 0.25 0.5
23 6.25 -15 -7.25 6.5 -14.75 -7.25 0.25 0.25 0
24 6.5 -7.75 -7.75 6.5 -7.5 -7.75 0 0.25 0
25 5 -3.5 -3.5 5 -35 -3.25 0 0 0.25
26 0.5 -24 -3.75 0.5 -24 -3.75 o] 0] 0
27 025 -20.25 -4.5 0.25 205 -4.5 0 -0.25 o]
28 0.25 -15 -4.75 0.25 -15 -4.5 0 0 0.25
29 025 -6 -3.75 0.25 -8 -3.75 0 0 0
30 0 0 0
31 o] 0] 0
\\ DASHBOARD //
3

N
58 i
2 13 %
IJDDR—\ " 15 7 1,
18 19 20
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= \ n
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25 27 28 Xz

Figure D-21. Floorpan Deformation Data - Set 1, Test No. NYBBT-8
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TEST: NYBBT-8

VEHICLE: _Rio Sedan (1100C)

VEHICLE PRE/POST CRUSH

FLOORPAN - SET 2

January 20, 2010

MwRSF Report No. TRP-03-203-10

POINT X Y Z X' Y' Z DEL X DELY DEL Z
1 48.75 -25.75 -15 48 -25.5 -1.5 -0.75 0.25 0]
2 51 215 -1.5 50 -21 -1.75 -1 05 -0.25
3 53.75 -175 -1 52.25 -17.75 -0.75 -15 -0.25 0.25
4 53.75 -12.5 -1.75 53.5 -13 -1.75 -0.25 -05 o]
S 47.75 -26.25 -3.75 475 -26.25 -4 -0.25 0] -0.25
6 50.5 -21 -4.25 50.25 -21 -4.25 -0.25 0 0
7 52.25 -12.5 -5 52.25 -13 -5.25 0 -05 -0.25
8 475 -24 -6.25 475 -23.25 -85 0 0.75 -0.25
9 49.25 -17.75 -7.5 49.25 -17.75 -7.5 0 0 0
10 4925 -12.75 -7.75 49.25 -12.75 -7.75 0 0 0
11 485 -8.75 -8.25 48.5 -8.75 -85 0 o] -0.25
12 42.75 -25.75 -9 42,75 -25.75 -9 0 0 o]
13 4325 -17 -8.75 43.25 -17.25 -9 0 -0.25 -0.25
14 43.75 -9 9 43,75 -9.75 -9.25 0 0.75 -0.25
15 39 225 -9 39 -23.25 -85 0 -0.75 0.5
16 38.75 -16.5 -8.5 38.75 -17 -8.75 0 -05 -0.25
17 38.75 -11.5 -8.75 38.75 -12.25 -9 0 0.75 -0.25
18 33.25 -24 -8.75 335 -245 -85 0.25 -05 0.25
19 33.75 -19.25 825 34 -19.75 -85 0.25 -05 -0.25
20 33.75 -14.5 -8.25 33.75 -14.75 -8.25 0 -0.25 0
21 315 -55 -4.25 31.25 55 -4.25 0.25 o] 0
22 28.25 -23 -85 28.25 -235 -8.25 0 -0.5 0.25
23 29.5 -16.5 -8 295 -16.5 -8.25 0 0 -0.25
24 29.75 9.25 -8.25 29.75 -9.25 -8.25 0 0 o]
25 28 -55 -3.75 28 -55 -4 0 0 -0.25
26 235 -26 -4.75 235 -26 -4.75 0 0 0
27 235 225 55 235 -225 55 0 0 Q0
28 23.75 -175 55 23.75 -17.5 55 0 0 0
29 2325 -85 -4.25 235 -85 -4.25 0.25 0 0
30 0 0 o]
31 0 0 0
\\ DASHBOARD //
.8 @
. 0
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Figure D-22. Floorpan Deformation Data - Set 2, Test No. NYBBT-8
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TEST:

NYBBT-8

VEHICLE PRE/POST CRUSH

VEHICLE: _Rio Sedan (1100C)

INTERIOR CRUSH - SET 1

January 20, 2010

MwRSF Report No. TRP-03-203-10

POINT X Y Z X Y Zz DEL X DEL Y DELZ
A1l 68.5 -19 215 68 -19 21.5 -0.5 0 0
A2 71.5 2.25 22 71.25 2.25 22 -0.25 0 0
% A3 70.75 15 21.25 70.5 15 21 -0.25 0 -0.25
8 Ad 63 -14.5 22,75 63 -14.5 22.75 0 0] 0
AS 66 -1.5 21.75 66 -1.5 21.25 0 0 -0.5
AB 64.25 15.25 20.25 64.25 15.25 20.5 0 0 0.25
w o B1 20 -29 2.75 19.5 -29.25 3 -0.5 -0.25 0.25
(% E B2 23.5 -30.75 0 23.25 -30.75 0 -0.25 0 0
o B3 19.5 -29 -1.5 19.25 -29 -1.5 -0.25 0 0
w C1 -1 -36.25 19.5 11.25 -36.75 19.25 22.25 0.5 -0.25
% . Cc2 7 -35.25 17.25 6.75 -35.5 17.5 -0.25 -0.25 0.25
= 8 C3 -2.25 -33.75 13 -2.75 -34 13 -0.5 -0.25 0
E() bal C4 8.75 -31.5 9.75 8.5 -32 9.5 -0.25 -0.5 -0.25
% C5 -11 -30 5.75 -11.25 -30 5.75 -0.25 0 0
— Cé 15.5 -30 3.75 15.5 -29.5 4 0 0.5 0.25
D1 44.5 -12.75 21.75 44.25 -12.75 22.25 -0.25 0 0.5
D2 44.25 -6.75 21.75 44.25 -6.25 22.5 0 0.5 0.75
D3 44.5 0 21.25 44.75 0 21.75 0.25 0 0.5
D4 44.5 8 21 44.75 8 21 0.25 0 0
D5 43.5 14.5 20.25 43.75 14.5 20.5 0.25 0] 0.25
D6 32.5 -10 255 32.5 -10 25.5 0 0 0
L D7 32 10.5 24.75 32 10.5 24.5 0 0 -0.25
8 D8 23.75 -15 25.25 23.75 -15 25.25 0 0 0
= D9 23.25 -4.25 25.25 23.5 -4.25 25.75 0.25 0 0.5
D10 23 2.75 25 23 2.7 25 0 0 0
D11 23.5 14 23.75 23.5 14 23.75 0 0 0
D12 13 -13.5 26.25 12.75 -13.5 26.75 -0.25 0 0.5
D13 12.25 7 25.75 12.25 7.25 25.75 0 0.25 0
D14 8.25 -7 26.25 8.25 =7 26.25 0 0 0
D15 8 6.25 25.5 8 6.25 25.5 0 0 0
\\ DASHBOARD //
A2
Al A5
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D1 | D D3
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Figure D-23. Occupant Compartment Deformation Data - Set 1, Test No. NYBBT-8
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TEST:

NYBBT-8

VEHICLE: _Rio Sedan (1100C)

VEHICLE PRE/POST CRUSH
INTERIOR CRUSH - SET 2

January 20, 2010

MwRSF Report No. TRP-03-203-10

POINT X Y Z X Y Zz DEL X DEL Y DELZ
A1l 38 -42 20.25 37.75 -42 20.5 -0.25 0 0.25
A2 40.75 -21.25 21 40.5 -21.25 21 -0.25 0 0
% A3 40.25 -8.5 20.75 40 -8.5 21.25 -0.25 0 0.5
8 Ad 33 -37.75 21.75 32.75 -37.75 22 -0.25 0] 0.25
AS 35 -24.5 20.75 34.75 -24.5 21 -0.25 0 0.25
AB 33.25 -8 20 33.25 -8.25 20 0 -0.25 0
w o B1 33.5 -31.25 1.5 33.25 -31.25 1.5 -0.25 0 0
(% E B2 33.25 -33.5 2.5 37 -33 25 3.75 0.5 0
o B3 37.25 -31 -1.25 33.25 -31 -1.5 -4 0 -0.25
w C1 2 -35.5 18 2 -36.25 18.25 0 -0.75 0.25
% . Cc2 19.5 -35.75 16.25 19.5 -36.5 16.25 0 -0.75 0
= 8 C3 11 -34.25 11.75 11 -34.75 12 0 -0.5 0.25
2 bal C4 22 -33 8.5 22.25 -33.25 8.75 0.25 -0.25 0.25
% C5 2.5 -30.75 4.5 25 -31 4.75 0 -0.25 0.25
— Cé 29.5 -31 2.75 29.25 -31 275 -0.25 0 0
D1 48.5 -33.25 18.25 48.5 -33.25 18.5 0 0 0.25
D2 48.75 -26.75 19 48.5 -27 19.25 -0.25 -0.25 0.25
D3 49 -20.5 19.25 49 -20.75 19.5 0 -0.25 0.25
D4 48.75 -12.75 19.5 49 -13 19.75 0.25 -0.25 0.25
D5 48 -6.25 19.75 48 -6.25 19.75 0 0] 0
D6 37.25 -30.25 23 37.25 -30.75 23.25 0 -0.5 0.25
L D7 36.5 -10.75 24 36.75 -11.25 24.25 0.25 -0.5 0.25
8 D8 28.5 -35.5 23.25 28.5 -35.75 23 0 -0.25 -0.25
= D9 28.25 -25 245 28.25 -25.25 24.5 0 -0.25 0
D10 28 -18 25 28 -18.25 25 0 -0.25 0
D11 28.5 -8 245 28.5 -7.75 24.75 0 0.25 0.25
D12 17.75 -34.25 25.25 18 -34.25 25.5 0.25 0 0.25
D13 17.5 -14 268.75 17.75 -14.25 26.75 0.25 -0.25 0
D14 13.5 -27.75 26.25 13.75 -27.75 26.5 0.25 0 0.25
D15 13.5 -14.5 27 135 -15 27 0 -0.5 0
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Figure D-24. Occupant Compartment Deformation Data - Set 2, Test No. NYBBT-8
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January 20, 2010
MwRSF Report No. TRP-03-203-10

Date: 7/29/2009 Test Number: NYBBT-§

Make: Kia Model: Rio Sedan (1100C) Year: 2003
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NOTE: Lateral distances to the driver side are negative

in. (mm)

Distance from C.G. to reference line - Lgge: 66,5 (1689)

‘Width of contact and induced crush - Field L: 65 (1651)

Crush measurement spacing interval (L/S) - 1: 13 (330)

Distance from center of vehicle to center of Field L - Dy : 0 0

Width of Contact Damage: 65 (1651)

Distance from center of vehicle to center of contect damage - D 0 0

Crush N . Original Profile Dist. Between
Measurement Lateral Tocation Measurement Ref. Lines acmal — {Croch

in. (mm) in. (mm) in. {mm) in. (mm) in. (mm)
C, NA NA -32.5  -(826) 30.625  (778) -12.37  -(314) NA NA
C, 10.5 (267) -195  -(495) 10.0938  (256) 12.7765 (325)
C; 1225 (311 -6.5 -(165) 1.75 (197) 16.8702 (429)
Cy 12.5 (318) 6.5 (165) 7.75 (197) 17.1202  (435)
Cs 12.5 (318) 19.5 (495) 10.0938  (256) 14.7765 (375)
Cs NA NA 32.5 (826) 30.625  (778) NA NA
Caax 12.5 (318) 6.5 (165) 7.75 (197) 17.1202 (435)

Figure D-25. Exterior Vehicle Crush (NASS) - Front, Test No. NYBBT-8
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January 20, 2010

MwRSF Report No. TRP-03-203-10

Date: 40023 Test Number: NYBBT-8
Make: Kia Model: Rio Sedan (1100C) Year: 2003
r‘\
1 Field L—

in. (mm)
Distance from centerline to reference line - Lppp: 43 (1092)
Width of contact and induced crush - Field L: 68.125  (1730)
Crush measurement spacing interval (L/5) - 1:  13.625 (346)
Distance from vehicle c.g. to center of Field L - D, : 34.0625  (865)
Width of Contact Damage: 68.125  (1730)
Distance from vehicle c.g. to center of contect damage - D : 49.125  (1248)

Crush Longitudinal Original Profile Dist. Between Actual,  Ciush
Measurement Location Measurement Ref. Lines

in. (mm) in. (mm) in. (mm) in. (mm) in. (mm)
C, 10.5 (267) 0 () 3.25 (83) ik (178) 0.25 (6)
C, 11.5 (292) 13.625 (346) 3.25 (83) 1.25 (32)
C; 16.5 (419) 2725  (692) 4.5 (114) 5 (127)
C, 25.5 (648) 40.875  (1038) 4.5 (114) 14 (356)
C, 19.5 (495) 545 (1384) 5.25 (133) 7.25 (184)
Cy NA NA 68.125 (1730) 255 (648) NA NA
Chax 255 (648) 40.88  (1038) 4.5 (114) 14 (356)

Figure D-26. Exterior Vehicle Crush (NASS) - Side, Test No. NYBBT-8
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VEHICLE PRE/POST CRUSH
FLOORPAN - SET 1

January 20, 2010

MwRSF Report No. TRP-03-203-10

TEST: NYBBT-9
VEHICLE: Ram 1500 (2270P)

POINT X bd Z X' X Z DEL X DELY DELZ

1 2925 -27.75 -2.75 29.25 275 -2.75 0 025 0

2 33.75 -23.75 -0.25 33 -24.5 -0.25 -0.75 -0.75 0
3 33.5 -15.75 -1.75 33.5 -16.25 -2 0 0.5 -0.25

4 28.75 -10.5 -2.25 29 -10 -2.25 0.25 05 0

5 26.25 -29 -7 26 -29 -7 -0.25 0 0
6 285 -23 -5.75 285 225 -6 0 05 -0.25
74 29 -18.75 -5.25 29 -18 55 0 0.75 -0.25

8 27.25 -10.25 -5 27.25 -10.5 -5 0 -0.25 0
9 21.75 -27.25 -9 21.75 =27 -9.25 0 0.25 -0.25
10 22.25 -22.25 -8.75 22.25 -21.5 -9 0 0.75 -0.25
11 22 -14 -8.75 22 -13.75 -9 0 0.25 -0.25

12 16.5 -28 -9.75 16.5 -285 -9.75 0 -0.5 0

13 16.5 -20.25 95 16.5 -20 95 0 0.25 0

14 16.5 -16 9.5 16.5 -15.75 -9.5 0 0.25 0
15 14 -8 25 14 -8 -2.75 0 0 -0.25

16 10.25 -26.25 95 10.25 -25.5 95 0 0.75 0

17 105 -17.5 -9.25 10.25 -17 -9.25 -0.25 0.5 0

18 105 -11.5 -9 10.5 -11.25 -9 0 0.25 0

19 85 -8 -3 8.5 -8 -3 0 0 0

20 5.75 275 95 575 -28 95 0 -05 0

21 5.25 -21 95 6.25 -21 95 1 0 0

22 6.5 -15.5 -9.25 6.5 -15.5 -9.25 0 0 0
23 4.75 -8 -3.25 4.75 -8 -35 0 0 -0.25

24 0 -28.25 5.5 0.25 -28.25 5.5 0.25 0 0

25 0.25 -21.75 -5.25 0.25 -21.75 525 0 0 0

26 0 -17 -5.25 0 -17.5 -5.25 0 -0.5 0

20 0.25 -12 -5 025 -12 -5 0 0 0

28 0.5 -4.5 -2.25 0.5 -4.5 -2.25 0 0 0

29 0 0 0

30 0 0 0

31 0 0 0

\ DASHBOARD /
N
- 1 6 7 4 ‘"-_\-— -
5 8
g 10 149
DOOR : DOOR
\ 12 / /—
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1 &t 23 X L
4
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Figure D-27. Floorpan Deformation Data - Set 1, Test No. NYBBT-9
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TEST:

NYBBT-9

VEHICLE PRE/POST CRUSH
FLOORPAN - SET 2

VEHICLE: __ Ram 1500 (2270P)

January 20, 2010

MwRSF Report No. TRP-03-203-10

POINT X Y Z X ' Z DELX | DELY | DELZ
1 52.25 -32 -2.25 52 -32.75 -2.5 -0.25 -0.75 -0.25
2 5625 | 28.75 0 5625 | 295 0 0 0.75 0
3 56.25 -21 -2 56.25 -21.5 -1.75 0 -0.5 0.25
4 51.75 15 225 | 515 | 1525 | 225 | 025 | 025 0
5 49.25 33 65 49 3325 |65 025 | 025 0
6 515 | 2625 | 55 515 265 | 575 0 025 | 025
7 5175 | 2225 | 525 52 2275 | 525 0.25 05 0
8 50 1425 5 50 145 | 525 0 025 | 025
) 4475 32 875 | 4475 32 875 0 0 0
10 45.25 -27 -8.5 45.25 -26.75 -8.75 0 0.25 -0.25
1 45 -18.5 -8.5 45 -17.75 -8.75 0 0.75 -0.25
12 395 | 3375 | 95 395 335 95 0 0.25 0
13 395 -25.25 -9.25 395 -24.5 -9.25 0 0.75 0
14 395 | 2125 | 925 | 395 205 | 9.5 0 0.75 0
15 37 13 25 3675 | 4275 | 25 0.25 0.25 0
16 335 -31.25 -9.25 335 -30.75 -9.25 0 0.5 0
17 3’5 225 9 3\5_|_21.75 9 0 0.75 0
18 335 | -16.25 9 35 -16 9 0 0.25 0
19 31.25 -13 -3 31.25 -12.75 -3 0 0.25 0

20 29 3275 9 29 325 | 925 0 025 | 025
21 29.75 -26.25 -9.25 29.5 -25.5 -9.25 -0.25 0.75 0
22 295 | 2025 | 925 | 205 | 19.75 | -9.25 0 05 0
23 275 13 35 275 | 1275 | 35 0 0.25 0
24 2325 33 5 23.25 33 5 0 0 0
25 2325 | 265 5 2325 | 2625 5 0 025 0
26 23 -22 -5 23.25 -22 -5 0.25 0 0
27 2325 7 5 23 165 5 0.25 05 0
28 2325 | 9.75 25 235 -9.05 25 0.25 05 0
29 0 0 0
30 0 0 0
31 0 0 0
\:z s DASHBOARD /
1 &8 7 4
5 8 /
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Figure D-28. Floorpan Deformation Data - Set 2, Test No. NYBBT-9
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January 20, 2010
MwRSF Report No. TRP-03-203-10

VEHICLE PRE/POST CRUSH
INTERIOR CRUSH - SET 1

TEST: NYBBT-9
VEHICLE: __ Ram 1500 (2270P)

POINT X Y z X v z DELX | DELY | DELZ
Al 70.25 -26.75 2425 69.5 -26.5 24 -0.75 0.25 -025
A2 70 875 | 2575 70 875 | 2525 0 0 05
> A3 70.75 0 2525 | 7075 0 24.75 0 0 05
3 A4 695 | -2825 | 13.25 69 2825 | 13.25 -0.5 0 0
AS 705 | -19.25 12 70 19 12 -0.5 0.25 0
A6 705 | 1125 | 13.25 | 69.75 1 13.25 | -0.75 0.25 0
w B1 20 36 1.25 20.25 36 15 0.25 0 0.25
oz B2 245 -38 -3.5 245 -38 -3.25 0 0 0.25
a B3 2025 | -36.25 4 2025 | -36.25 -4 0 0 0
" Ci 10.25 38 17.25 | 1025 38 17.25 0 0 0
= c2 75 -35.25 16 7.75 35 16.25 0.25 0.25 0.25
5 c3 135 | 3925 | 425 | -1325 -39 425 0.25 0.25 0
o ca 1 3475 | 475 1 3475 | 4.75 0 0 0
= c5 -0.75 355 5 075 | -3525 | -5.75 0 0.25 0.25
= [ 1525 | 365 2.5 155 | -36.25 25 0.25 0.25 0
D1 0 0 0
D2 0 0 0
D3 0 0 0
D4 0 0 0
D5 0 0 0
D6 0 0 0
w D7 0 0 0
8 D8 0 0 0
= D9 0 0 0
D10 0 0 0
D11 0 0 0
D12 0 0 0
D13 0 0 0
D14 0 0 0
D15 0 0 0

\ DASHBOARD /
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Figure D-29. Occupant Compartment Deformation Data - Set 1, Test No. NYBBT-9
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VEHICLE PRE/POST CRUSH

INTERIOR CRUSH - SET 2

January 20, 2010

MwRSF Report No. TRP-03-203-10

TEST: NYBBT-9
VEHICLE: _ Ram 1500 (2270P)
Cells marked "NA" indicate that the measurement was not taken due to procedural difficulties or reference compromise.
POINT X Y Z X' Y Z DEL X DEL Y DEL Z
Al 64.25 -55.75 245 64.25 -55.75 24.5 0 0 0
A2 63.5 -38 25.75 63.5 -38.25 25.25 0 -0.25 -0.5
% A3 64.5 -29.25 25 64.25 -29.25 24.25 -0.25 0 -0.75
8 Ad 67.5 -58 13.75 67.25 -58 13.75 -0.25 0 0
A5 68 -48.75 12 68.25 -48.5 12.25 0.25 0.25 0.25
AB 67.25 -40.25 13.25 67 -40.25 13.5 -0.25 0 0.25
wo B1 35.25 -53.5 -2 35.25 NA -2 0 #VALUE! 0
09) E B2 39.75 -54.5 3 40 NA 2.75 0.25 #VALUE! -0.25
o B3 35.5 -63.5 3.5 35.5 NA 3.25 0 #VALUE! -0.25
L C1 4.25 -67.75 18 4.25 -67.75 17.5 0 0 -0.5
% ” Cc2 22.75 -64.75 16.75 22.5 -64.75 16.75 -0.25 0 0
i 8 C3 1.5 -68.5 4.75 1.5 -68.5 475 0 0 0
2 a C4 16.25 -65.25 5.25 16.25 -65 5.25 0 0.25 0
% C5 14.5 -65.75 -5.5 14.25 -65.5 -5.75 -0.25 0.25 -0.25
— C6é 31 -65 -1.75 31 -65 -2 0 0 -0.25
D1 0 0 0
D2 0 0 0
D3 0 0 0
D4 0 0 0
D5 0 0 0
D6 0 o] 0
w D7 0 0 0
8 D8 0 0 0
= D9 0 0 0
D10 0 0 0
D11 0 0 0
D12 0 0 0
D13 0 0 0
D14 0 0 0
D15 0 0 0
\ DASHBOARD /
A3

A2

DUDR—\

5

=

—\\ /
VTN

/— DOOR

Figure D-30. Occupant Compartment Deformation Data - Set 2, Test No. NYBBT-9
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NOTE: Lateral distances to the driver side are negative

Date: 8/6/2009 Test Number: NYBBT-9
Make: Dodge Model: Ram 1500 (2270P) Year: 2003
8
|
= W N S §
T 1 =
| -—_ EQUAL
[ DISTANCE
T s &
Dc a3
]
—t ey £ 2 |
o
; |
| d
- O
L -l

Distance from C.G. to reference line - L 11525 (2927)

Width of contact and induced crush - Field L:
Crush measurement spacing interval (L/S) - 1:

Distance from center of vehicle to center of Field L - Dy : 0 0

Width of Contact Damage:  77.5 (1969)

Distance from center of vehicle to center of contect damage - D [1] 0

Crush N . Original Profile Dist. Between
Measurement Lateral Tocation Measurement Ref. Lines acmal — {Croch

in. (mm) in. (mm) in. {mm) in. (mm) in. (mm)
C, NA NA -38.75  -(984) 29 (737) 251949  (64) NA NA
C, 2625  (667) 2325 -(591) 13.3906  (340) 10.3399 (263)
C; 21 (533) -1.75 0 -(197) 10.4844  (266) 7.99613 (203)
Cy 2225 (565) 1.75 (197) 10.4844  (266) 9.24613 (235)
Cs 17.5 (445) 23.25  (591) 133906 (340) 1.58988 (40)
Cq 3525 (895 3875 (984) 29 (737) 373051 (95)
Chaax 38 (965) 32 (813) 17.5 (445) 17.9805 (457)

in. (mm)

715 (1969)
15.5 (394)

Figure D-31. Exterior Vehicle Crush (NASS) - Front, Test No. NYBBT-9
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Date: 8/6/2009 Test Number: NYBBT-9
Make: Dodge Model: Ram 1500 (2270P) Year: 2003
+

4+—Cont. L—=

(-
:
m

¢

TI
;
|
|
I
|
|
|
|
;

oF

Gy E.Ci C [
Co | , |
| i Dn i
| De v
in. (mm)
Distance from centerline to reference line - Lgge:  57.5 (1461)
Width of contact and induced crush - Field L: 30 (762)
Crush measurement spacing interval (L/5) - I: 6 (152)
Distance from vehicle c.g. to center of Field L -D,:  86.75 (2203)
Width of Contact Damage: 30 (762)
Distance from vehicle c.g. to center of contect damage -D : 76.75  (1949)
Crush Longitudinal Original Profile Dist. Between Actual Crush
Measurement Location Measurement Ref. Lines e R
in. (mm) in. (mm) in. (mm) in. (mm) in. (mm)
C, 21 (533) 71.75  (1822) 10.5 (267) 7.5 (191) 3 (76)
C, 22 (559) 7175 (1975) 11.25 (286) 3.25 (83)
C; 345 (876) 83.75 (2127) 11.75 (298) 1525 (387)
C,y 37 (940) 89.75  (2280) 13.5 (343) 16 (406)
Cs 46.5  (1181) 95.75  (2432) 20 (508) 19 (483)
Cs NA NA 101.75 (2584) 37 (940) NA NA
Canax 46.5  (1181) 9575  (2432) 20 (508) 19 (483)

Figure D-32. Exterior Vehicle Crush (NASS) - Side, Test No. NYBBT-9
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APPENDIX E Accelerometer and Rate Transducer Data Analysis, Test No. NYBBT-1
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W17: Longitudinal Deceleration - 10-Msec Avg. - CFC 180 Filtered Data - Test NYBBT-1 (EDR-3)
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Figure E-1. Graph of Longitudinal Deceleration (EDR-3), Test No. NYBBT-1
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W8: Longitudinal Occupant Impact Velocity - CFC 180 Fittered Data - Test NYBBT-1 (EDR-3)
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Figure E-2. Graph of Longitudinal Occupant Impact Velocity (EDR-3), Test No. NYBBT-1

35

40

45

01-€02-€0-d¥.L "'ON Hody JSYMN

0107 ‘0z Arenuef



L

W9: Longitudinal Occupant Displacement - CFC 180 Filtered Data - Test NYBET-1 (EDR-3)
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Figure E-3. Graph of Longitudinal Occupant Displacement (EDR-3), Test No. NYBBT-1
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WA12: Lateral Deceleration - 10-Msec Avg. - CFC 180 Filtered Data - Test NYBET-1 (EDR-3)
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Figure E-4. Graph of Lateral Deceleration (EDR-3), Test No. NYBBT-1
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W4: Lateral Occupant Impact Velocity - CFC 180 Filtered Data - Test NYEET-1 (EDR-3)
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Figure E-5. Graph of Lateral Occupant Impact Velocity (EDR-3), Test No. NYBBT-1
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W9: Lateral Occupant Displacement - CFC 180 Filtered Data - Test NYBET-1 (EDR-3)
100
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Figure E-6. Graph of Lateral Occupant Displacement (EDR-3), Test No. NYBBT-1
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WA17: Longitudinal Deceleration - 10-Msec Avg. - CFC 180 Filtered Data - Test NYBBT-1 (EDR-4)
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Figure E-7. Graph of Longitudinal Deceleration (EDR-4), Test No. NYBBT-1
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WS8: Longitudinal Occupant Impact Velocity - CFC 180 Filtered Data - Test NYBBT-1 (EDR-4)
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Figure E-8. Graph of Longitudinal Occupant Impact Velocity (EDR-4), Test No. NYBBT-1
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W9: Longitudinal Occupant Displacement - CFC 180 Filtered Data - Test NYBBT-1 (EDR-4)
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Figure E-9. Graph of Longitudinal Occupant Displacement (EDR-4), Test No. NYBBT-1
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W12: Lateral Deceleration - 10-Msec Avg. - CFC 180 Filtered Data - Test NYBBT-1 (EDR-4)
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Figure E-10. Graph of Lateral Deceleration (EDR-4), Test No. NYBBT-1
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W8: Lateral Occupant Impact Velocity - CFC 180 Filtered Data - Test NYBBT-1 (EDR-4)
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Figure E-11. Graph of Lateral Occupant Impact Velocity (EDR-4), Test No. NYBBT-1
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W9: Lateral Occupant Displacement - CFC 180 Filtered Data - Test NYBBT-1 (EDR-4)
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Figure E-12. Graph of Lateral Occupant Displacement (EDR-4), Test No. NYBBT-1
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Euler Angular Displacements
DTS
200
]
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/‘/\
E gl N
w 50+
B8
5
=
i=1]
0.00 1.00 2.00 3.00 4.00
Time [sec)
——Euler Yaw y {deg) |

Figure E-13. Graph of Yaw Angular Displacement (DTS), Test No. NYBBT-1
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Roll Angular Displacement-NYBBT-1

Video Analysis
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10

Angular Displacement{Deg.}
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0 0.05 0.1 0.15 0.2 0.25

Time (sec.}

Figure E-14. Graph of Roll Angular Displacement (Video Analysis), Test No. NYBBT-1
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APPENDIX F Type 1A Box Beam Terminal System Details - English Units, Test No.
NYBBT-2
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¢8

! 132’'-0 1/4"

3" (Typ.)
PLAN VIEW

6" (Typ. Notes (1) Modified
(Typ.) : M Modies

the left—side Y%—point “of the

vehicle aligned with the centerline
of the tangent box beam rail, as
per New York DOT.

—Impact]

(2) Downstream anchorage to be

determined.

test no. 3—30 conducted
kph and 0 degrees with

B A - 2'-3"
%] | B i 1 1 1 1 1 1 I I 1 Li
1
I
. |f T X o
I
1
Aad
?}f}_.%j}" I?nq po_slt \I"Hi::h
x8"x2" steel soj| plate
» F "
83357 63" long posts with SRS and 5°x3 1/2°x3/8" angle
1/4"x8"x2" steel soi| plates
—and 5"x3 1/2"x3/8" angles u‘l
p p
SHEET:
Type IIA Box Beam Terminal 1of 12
DATE:
|_ J System Layout s
| 2| R
. . ELC,/EWA,/RJ]
SECTION A—A SECTION B-B Midwest Roadside ”
SCALE 1 : 25 SCALE 1 : 25 Sofety FCICi“ty WG, NAME. SCALE: None |REV. BY:
Type IW_BBT_R2 UNITS: Inches |KAP /RKF

Figure F-1. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2
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-

T
0:0:]:0:0,

1/2”

> oy

e Ji/ —

PLAN VIEW

(X
{ &
[ X
L &

PROFILE VIEW

Midwest Roadside
Safety Facility

Type IIA Box Beam Terminal

End Assembly

SHEET:
2 of 12

DATE:

5/18,/2008
DRAWN BY:
ELC,/EMA/RJ]
DWG. NAME, SCALE: Mone |REV. BY:
Type IA_BET_R2 UNITS: Inches |KAP /RKF

Figure F-2. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2
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__

23/4" Grade
ASTM A325 Washer

83/4"x2" ASTM 325 Hex Bolt

1/4"/2 1/8" @ 10 7/8"

23/4" ASTM
A325 Hex Nut

Tack weld all T
nuts to splice

plotes prior to

assembly

DETAIL D

SCALE 1 : B

Splice Detail
Traffic Side View

1/4"/2 1/8"

5
L

'

23/8" ASTM "
23/8" ASTM
A307 Washer 2307 Hex
Nut
81/2"x2" ASTM
A307 Hex Bolt
with e1/2
Narrow Washer
DETAIL E and Hex Nut
SCALE 1 : 9
SHEET:
Type lIA Box Beam Terminal 3of 12
DATE:
Splice Specifications 5/18,/2000
[ORAWH Y- |
: . J]
Midwest Roadside i
Safety Facility | we SCALE: None [ReV. B:
Type IIA_BBT_R2 UNITS: Inches |KAP,/RKF

Figure F-3. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2
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S »7/8"

— 2 3/4" LS" 3" 3" S 1/20 3" 3" 3”4]

Splice Plate
Parts b7

@ 0O @ 0O 0O © O ©

Assembled Splice Plate and Nuts
Parts b7 and b4

Tack weld all nuts to
splice plates prior to
assembly

5/8" -

Midwest Roadside

Safety Facility

SHEET:
Type IlA Box Beam Terminal |4 of 12
DATE:
Splice Plate Details 5/18,/2000
DRAWN BY:
ELC/EMA/RJ]
DWG. NAME, SCALE: None |REV. BY:
Type IA_BBT_R2 UNITS: Inches |KAP/RKF

Figure F-4. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2
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2'-3" - B-UIVB
H
am
i
o
i
310"
J H
SECTION C-C
1/8"
/ SHEET:
Type llA Box Beam Terminal 5 of 12
Angie CtJLP tconne1t; Ezu_‘.l_ 5(3 DATE:
ost wi wo @ ® i
POSY MSTM h307 hax End Section 5/18/2009
Fol E wilrl: one nu]l; tlltnd [ORAWH Y- |
wo washers per bo . ' I
DETAIL F B8 Midwest Roadside B
SCALE 1 : 6 SCALE 1 - 8 Sofety FCICI|Ity WG, NAME. SCALE: None |REV. BY:
Type IIA_BBT_R2 UNITS: Inches |KAP,/RKF

Figure F-5. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2

01-€0T-€0-d¥.L "ON Hody JSYMN

0107 ‘0z Arenuef



06

% 4'-0 3/4" 4" |.— 3-7 7/8" 4|
796.7' 7?f\
L "
S LRV ] L — / -6 7/16"
. Side View ®7/8" }hru
4 1/2"— 6" 2'-1 1/2" — T $1/2" in bottom
/ / surfoce only
Tl T
3 \ =8
@1 1/@ Thru l/ Bottom View \_ @1/2" Thru Bottom View L_;_
5 1/2% /8"
. Ho |zont,gl End_Assembly D:uggnol End Assembly
6"x6"x3/ 16" Box Bectm Section 3/16" Box Beam
Part Section
SCALE 1 : 16 Part c2
o SCALE 1 : 16
| 18-0 {
| |
L4 1/2" Side View
6"
-~ 2’-1 1/2" | 60" 1 6'—0" —— | 2'—1 1/2" |—}— 6"
Ll I I 1 |
| ‘i j’ -_--_-__-___-_'_‘_ p— p— _'_"-_-_--‘--.‘ q ? | »
\Z y @1 1/8" Thru
@1 1/8" Thru z1/2"A @1 1/8" Thru
Bottomn View -
R 35'-0" ¢ 1/2
» . Horizontal Tangent
6"x6"x3/16" Box Beorn Section
&"
@3/8" Thru
6'—-0
@1 1/8" Thru A /
I SHEET:
[ $ b &'—0" Type llA Box Beam Terminal |6 of 12
4 1/2" B" DATE:
/ 3_g \,//// Box Beam Sections 5/18/2009
Bottom View |DRAwN BT |
sy £ Assermbly Midwest Roadside ac/omnd
XD X oX eam ecton Hi DWG. NAME, SCALE: None |[REV. BY:
Part c7 Sofety FCICI|Ity Type IA_BET_R2 UNITS: Inches |KAP/RHF

Figure F-6. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2
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S53x5.7 Line Post
Part ab

~| 6 13/16” |-I9/16”

| 3'-11"
I

S3x5.7 End Post
Part c6

SHEET:
Type IlA Box Beam Terminal |7 of 12
DATE;
Terminal Post Details 5/18,/2000
[ORAWH Y- |
. . J]
Midwest Roadside i
Safety Facility [ M SCALE: None [REV. BY:
Type IIA_BBT_R2 UNITS: Inches |KAP,/RKF

Figure F-7. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2
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5 3/4” l

! 20" |

Soil Plate

) |
|._5 3/4"__| ~|}- 3/16" Part a1

oy

End Assembly Cover Plate —‘—1 15/16"
Par{ c3

Note:
1z Lower corners of cover plate may
be chamfered to assist drainage.

—I - 1/2" 4 1/2"

| mmanns [x] mananm | mstans|

[S]
e X
N

=

4 1/2" 2 ?]Ins“ @7/3»_/

I

1"

4 b

= ®5/8" (typ.)

1] 11
/

JE-

1 5/16" — —— 1 5/8"
® ‘
End Assembly Box Beam Shelf Angle
Part c4

B P Y

5"%3 L/Z"x.’ié&"
Tangent Box Beam Shelf Angle
Part o4

Midwest Roadside
Safety Facility

5"x3 1/2"x3/8"
SHEET:
Type llA Box Beam Terminal |8 of 12
DATE:
Terminal Component Details 5/18/2009
DRAWN BY:
ELC/EMA/RJ]
DWG. NAME, SCALE: None |REV. BY:
Type IIA_BBT_R2 UNITS: Inches |KAP,/RKF

Figure F-8. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2
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n
La

Box Beam Anchor Bracket

YOO

Anchor Cable A«ssemblyx

4*
BCT Cable End Fitter

Anchor Cable Post

®1" Heavy Hex Nut

Midwest Roadside
Safety Facility

SHEET:
Type IIA Box Beam Terminal 9 of 12
DATE:
Anchor Caoble Assembly 5/18,/2000
DRAWN BY:
ELC/EMA/RJ]
DWG. NAME, SCALE: 1:12 |REV. BY:
Type IA_BBT_R2 UNITS: Inches |KAP/RKF

Figure F-9. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2
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E?OXX>W

Support Plote—\'

Mounting Plate

Support Plate
/— PP

\Base Plate

E7
74 Oxx

|
1B/ e=
L

E7Oxx

172 E70xx

/—Anchor Post

Anchor Cable Post Assembly

Anchor Cable Post

- 6" |- 1/2"
fWEixQ Section

6 3| 18"
f |

Base Plate

—p 3/16"

"3 178" 1/2"
, , 7{
O -
1 1/4"] _41_

Mounting Plate

—~|6 1/4"}—

1 5/1{6"— I_ i *“— /2

'6 "
15/16"] x ﬁ
-T

Support Plate

SHEET:
Type lIA Box Beam Terminal 10 of 12
DATE:
Anchor Bracket Base Post 5/18,/2000
Details |
DRAWN BY:
. . J]
Midwest Roadside B
SOfety FCICI|Ity DWG. NAME, SCALE: Mone |REV. BY:
Type IIA_BBT_R2 UNITS: Inches |KAP,/RKF

Figure F-10. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2
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S6

E70xx

Base Plate

A

-

o 4" —]

Gusset

"

17

1/4
\ 10!' Ei’
Mounting Plate
"] /
2 1/16"
2 5/16"
-\‘H
Base Plate ®7/8" _/

O

/2"

Anchor Cable Bracket
} 8'-5" YA

LT

2“
s
@1 1/8"

BCT Anchor c::@

Cable Anchor Assembly

Mounting Plate

- f— 1/2"

™

I

Midwest Roadside
Safety Facility

Type IIA Box Beam Terminal

SHEET:

11 of 12
DATE:
Box Beam Anchor Bracket 5/18/2009
and Anchor Cable Assembly I
DRAWN BY:
ELC/EMA/RJ]
DWG. NAME, SCALE: None |REV. BY:
Type IIA_BBT_R2 UNITS: Inches |KAP,/RKF

Figure F-11. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2
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Type IIA Box Beam Terminal

ltem No. QrY. Description Material Specification
al 23 1/4" x 8" x 2" steel soil plate A36 Steel
a2 24 e 1/2" coarse thread 2" long hex bolt ASTM A307
a3 24 e 1/2" hex nut ASTM A207
a4 22 5" x 3 1/2" x 3/8" box bearmn shelf angle A36 Steel
a5 24 e 1/2" narrow washer ASTM A307
ab 22 S3 x 5.7 63" long post A36 Steel
b1 22 e 3/8" coarse thread 7 1/2" long hex bolt ASTM A307
b2 22 e 3/8" hex nut ASTM A307
b3 44 e 3/8" wide washer ASTM A307
b4 56 e 3/4" hex nut ASTM A325
b5 56 e 3/4" wide washer ASTM A325
b6 56 @ 3/4" coarse thread 2" long hex bolt ASTM A307
b7 14 27" x 5 3/8" x 5/B" splice plate A36 Steel
b8 6 8" x 6" x 3/16" 18" long box beam ASTM A500 Grade B
ci 1 End ossembly horizontal 6" x 6" x 3/16" box beam ASTM A500 Grade B
c2 1 End assembly diagonal 6" x 6" x 3/16" box beam ASTM A500 Grade B
c3 1 End assembly 3/18" thick cover plate A36 Steel
c4 1 5" x 3 1/2" x 3/8” box beamn shelf angle A36 Steel
c5 1 @ 3/4" coarse thread 7 1/2" long hex bolt ASTM A307
cB 1 S3 x 5.7 47" long post A36 Steel
c7 1 6” x 6" x 3/16" R35" Curved Box Beam ASTM A500 Grade B
- 1 Box Beam Cable Anchor Mounting Plote A36 steel, galvanized
- 2 Box Beamn Cable Anchor Gusset A36 steel, galvanized
- 1 Box Beam Cable Anchor Base Plate A36 steel, galvanized
= 1 Lower End Post A36 Steel
- 1 Lower End Post Baose Plate A38B, galvanized
- 1 Lower End Post Front Collar Plate A36 steel, galvanized
o 2 Lower End Post Side Plate A36 steel, galvanized
= 2 BCT Anchor Cable End e

Midwest Roadside
Safety Facility

Type lIA Box Beam Terminal

Bill of Materials

SHEET:
12 of 12

DRAWN BY:

DATE:
5/18,/2000

ELC,/EMA/RJ]

WG, NAME.
Type IA_BBT_RZ

SCALE: None
UNITS: Inches

REV. BY:
KAP / RKF

Figure F-12. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-2
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40240

21 20 19 18 17 16 15

14 13 12 1

10

Notes:

Test no. 3—34 conducted at 100

kph and 15 degrees with the

right—side vehicle aligned with the

- 2628

b

PLAN VIEW centerline of post no. 3
B A [ 686
S I e SO W= s | ! ¥ .5
: i T 185
s |
I
A el
S76xB.5_1600mm _lon S76xB.5 1194mm long post
posts with 6.4x203x6T0mm with 6.4x203x610mm ‘steel
steel soil glates and PROFILE VIEW soil plate and 127x89x9.5mm
127xB9x9.5mm angles angle
| i
SHEET:
Type A Box Beam Terminal 1of 12
est No. 3 — As Built
System Layout :‘; i
_E- | | | | DRAWN BY:
Midwest Roadside eSS/
SECTION A-A SECTION B-B ili CEMS oo i
SCALE 1 : 25 SCALE 1 : 25 Sofety FCICI|Ity NYBBT—3_revision_osbull_R2_m UNITS: mem | kAP /RKF

Figure G-1. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3
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Figure G-2. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3
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Figure G-3. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3
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Figure G-4. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3
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Figure G-5. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3
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Figure G-6. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3
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Figure G-7. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3
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Figure G-8. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3

01-€02-€0-d¥.L "'ON Hody JSYMN

0107 ‘0z Arenuef



901

64 f 1372

@25.4mm Heavy Hex Nut
and Washer

Anchor Cable Post
Cable End Fitter
Anchor Cable Assembly

‘ 2083
: ’—|u @@ ::;i i;.l J__ I:.'i
1 ! [ [l l—i:l [
102 102
l Z Anchor Cable Assem
Box Beam Anchor Bracket BCT Cable End Fitter

Temporar)é Concrete Barrier Termination
able_ Anchor Bracket

See PCB Termination Box Beam Anchor

Studded Cable Anchor Bracket
ase Pos
See SR—5 Cable Release Lever Details

Bracket

Midwest Roadside

Safety Facility [o% we

SHEET:
Type A Box Beam Terminal 9 of 12
T{st No. 3 — As Built
DATE:
5/18,/2009
Anchorage Systems
DRAWN BY:
RJT/CSS,/EM}
SCALE: None [REV. BY:
NYBBT—3_revision_asbuilt_R2_m UNITS: mm | KAP /RiKF

Figure G-9. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3
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Figure G-10. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3
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Figure G-11. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3
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New York Type lIA Box Beam Terminal
ltem No. Qry. Description Material Spec
al 23 6.4 x 203 x 610mm steel soil plate A36 Steel
a2 24 @ 12.7mm coarse thread 51mm long hex bolt ASTM A307
a3 24 ® 12.7mm hex nut ASTM A307
a4 22 127 x 89 x 9.5mm box beam shelf angle A36 Steel
ab 24 @ 12.7mm narrow washer ASTM A307
ab 22 S76 x 8.5 1600mm long post A3B6 Steel
b1 22 @ 9.5mm coarse thread 1917mm long hex bolt ASTM A307
b2 22 2 9.5mm hex nut ASTM A307
b3 44 @ 9.5mm wide washer ASTM A307
b4 56 @ 19mm hex nut ASTM A325
b5 56 e 19mm wide washer ASTM A325
b6 56 @ 19mm coarse thread 51mm long hex bolt ASTM A307
b7 14 686 x 137 x 1Bmm splice plate A36 Steel
b8 6 152 x 152 x 4.8mm 5486mm long box beam B e
End assembly horizontal 152 x 152 x 4.8mm box | ASTM AS500 Grade
el 1 beam B
e 1 End assembly diagonel 152 x 152 x 4.8mm box ASTM A500 Grade
beam B
c3 1 End assembly 4.Bmm thick cover plote A36 Steel
cé4 1 127 x 89 x 9.5mm box beam shelf angle A36 Steel
ch 1 @ 19 coarse thread 191mm long hex bolt ASTM A307
cB 1 S76 x B.5 1194mm long post A36 Steel
c7 1 152 x 152 x 4.8mm R10.7m Curved Box Beam | ASTM ASQ0 Grade
SHEET:
Type IlA Box Beam Terminal 12 of 12
est No. 3 — As B
DATE:
Bill of Materials 5/18,/2008
DRAWN BY:
Midwest Roadside ressr
Saofety Facility [ e SR Nenw..[FEV. o8
NYBET-3_revision_asbuil_R2_m UNITS: mm | KAP /RiKF

Figure G-12. Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-3
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Figure G-13. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3
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Figure G-14. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3
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Figure G-15. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3
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Figure G-16. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3
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Figure G-17. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3
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Figure G-18. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3
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Figure G-19. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3
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Figure G-20. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3
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Figure G-21. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3
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Figure G-22. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3
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Figure G-23. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3
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IC1

k.

New York Type |IA Box Beam Terminal
ltem No. qQry. Description Material Spec
al 23 1/4" x 8" x 2' steel soil plate A36 Steel
a2 24 @ 1/2" coorse thread 2" long hex bolt ASTM A307
a3 24 e 1/2" hex nut ASTM A307
5 x 3 1/2" x 3/8" box beam shelf
a4 22 angle / / A36 Steel
ab 24 e 1/2" narrow washer ASTM A307
ab 22 S3 x 5.7 63" long post A36 Steel
b1 22 g l:g/ﬁ" coarse thread 7 1/2" long hex ASTM A307
0
b2 22 2 3/8" hex nut ASTM A307
b3 44 e 3/8" wide washer ASTM A307
b4 56 2 3/4" hex nut ASTM A325
b5 56 2 3/4" wide washer ASTM A325
b6 56 e 3/4" coarse thread 2" long hex bolt ASTM A307
b7 14 27" x 5 3/8" x 5/8" splice plate A36 Steel
b8 6 6" x 6" x 3/16" 18’ long box beam ASTM A500 Grade B
End assembly horizontal 6" x 6" x 3/16"
cl 1 box beam Y 7 ASTM A500 Grade B
End ossembly diagoncl 6" x 6" x 3/16"
c2 1 Bo% Bearmow diag / ASTM AS500 Grade B
c3 1 End assembly 3/16" thick cover plate A36 Steel
c4 1 gng)l(ej 1/2" x 3/8" box beam shelf AZ6 Steel
e 3/4" coarse thread 7 1/2" long hex
2 =4 /2" long ASTM A307
cb 1 S3 x 5.7 47" long post A36 Steel
c7 1 8" x B” x 3/16" R35" Curved Box Beam ASTM A500 Grade B
SHEET:
Type llA Box Beam Terminal 12 of 12
est No. 3 — As Built
DATE:
Bill of Materials 5/18,/2009
DRAWN BY:
Midwest Roadside eSS
Safety Facility [ e BELE Neow:.[FEV. &
NYBET-3_revision_asbuilt_R2 UNITS: Inches |KAP/RKF

Figure G-24. Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-3
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W1T7: Longitudinal Deceleration - 10-Msec Avg. - CFC 180 Filtered Data - Test NYBBT-2 (EDR-3)
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Figure H-1. Graph of Longitudinal Occupant Deceleration (EDR-3), Test No. NYBBT-2
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W8: Longitudinal Occupant Impact Velocity - CFC 180 Filtered Data - Test NYBET-2 (EDR-3)
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Figure H-2. Graph of Longitudinal Occupant Velocity (EDR-3), Test No. NYBBT-2
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W8: Longitudinal Occupant Displacement - CFC 180 Filtered Data - Test NYBET-2 (EDR-3)
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Figure H-3. Graph of Longitudinal Occupant Displacement (EDR-3), Test No. NYBBT-2
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WA12: Lateral Deceleration - 10-Msec Avg. - CFC 180 Filtered Data - Test NYBET-2 (EDR-3)

5 r’lﬂm‘»{ﬂm‘%‘hum /'\fm“-".““‘n'.ﬂv&w»u a0 001 JJ' vl | lﬁ : ;ﬂh

10 '

0o 02 0.4 0.8 0.8 1.0 12 14
Sec

Figure H-4. Graph of Lateral Occupant Deceleration (EDR-3), Test No. NYBBT-2
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Wi: Lateral Occupant Impact Velocity - CFC 180 Filtered Data - Test NYBBT-2 (EDR-3)
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Figure H-5. Graph of Lateral Occupant Impact Velocity (EDR-3), Test No. NYBBT-2
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We: Lateral Occupant Displacement - CFC 180 Filtered Data - Test NYBET-Z (EDR-3)
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Figure H-6. Graph of Lateral Occupant Displacement (EDR-3), Test No. NYBBT-2
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WA17: Lengitudinal Deceleration - 10-Msec Avg. - CFC 180 Filtered Data - Test NYBBT-2 (EDR-4)
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Figure H-7. Graph of Longitudinal Occupant Deceleration (EDR-4), Test No. NYBBT-2
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WS8: Longitudinal Oceupant Impact Velocity - GFG 180 Filtered Data - Test NYBBT-2 (EDR4)
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Figure H-8. Graph of Longitudinal Occupant Velocity (EDR-4), Test No. NYBBT-2
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W3: Longitudinal Oceupant Displacement - CFC 180 Filtered Data - Test NYBBT-2 (EDR4)
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Figure H-9. Graph of Longitudinal Occupant Displacement (EDR-4), Test No. NYBBT-2
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W12: Lateral Deceleration - 10-Msee Avg. - CFC 180 Filtered Data - Test NYBBT-2 (EDR-4)
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Figure H-10. Graph of Lateral Occupant Deceleration (EDR-4), Test No. NYBBT-2
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W8: Lateral Occupant Impact Velooity - CFC 180 Filtered Data - Test NYBBT:2 (EDR-4)
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Figure H-11. Graph of Lateral Occupant Impact Velocity (EDR-4), Test No. NYBBT-2
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W3: Lateral Occupant Displacement - CFC 180 Filtered Data - Test NYBBT-2 (EDR <)
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Figure H-12. Graph of Lateral Occupant Displacement (EDR-4), Test No. NYBBT-2
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Figure H-13. Graph of Yaw Angular Displacement (DTS), Test No. NYBBT-2
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Figure I-1. Graph of Longitudinal Occupant Deceleration (EDR-3), Test No. NYBBT-3
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Longitudinal change in velocity (m/s) - EDR-3
NYBBT-3

W\\%W o

0.2 0.4 0.6 0.8
Time (sec)

— CFC-180 Extracted Longitudinal change in velocity (m/s)

Figure I-2. Graph of Longitudinal Occupant Impact Velocity (EDR-3), Test No. NYBBT-3
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Longitudinal change in displacement (m)- EDR-3
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Figure 1-3. Graph of Longitudinal Occupant Displacement (EDR-3), Test No. NYBBT-3
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CFC 180 10 msec Extracted Acceleration - EDR-3
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Figure 1-4. Graph of Lateral Occupant Deceleration (EDR-3), Test No. NYBBT-3
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Figure I-5. Graph of Lateral Occupant Impact Velocity (EDR-3), Test No. NYBBT-3
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Lateral change in displacement (m) - EDR-3
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Figure 1-6. Graph of Lateral Occupant Displacement (EDR-3), Test No. NYBBT-3
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Roll Angular Displacement - Video Analysis - Test NYBBT-3
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Figure I-7. Graph of Roll Angular Displacement (Video Analysis), Test No. NYBBT-3
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Angular Displacement (degree)

Yaw Angular Displacement - Video Analysis - Test NYBBT-3
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Figure I-8.

Graph of Yaw Angular Displacement (Video Analysis), Test No. NYBBT-3
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40240

¢ of Splice 1|

127mm x B9mm x 10mm
angles

soil plates and two 127mm x 89mm

x 10mm angles

il

23 22 21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6
L— e 3 - - = = x
\?Lé-
1829 (Typ.) 914 (Typ.)
PLAN VIEW Notes: (1) Test no. 3—35 conducted at 100
kph and 25 degrees with the
tangent and thé right—side of the
vehicle aligned at the midpoint
between post nos. 5 and 6 or the
start of tangency.
B e |
PO j RN ) i
| || | [
[ 1
B Al
ELEVATION VIEW
S76x8.5 1600mm long posts
with 6mm x 203mm X% S76x8.5 2134mm long posts with
610mm steel soil plates and Bmm x 203mm x 610mm steel

S76x8.5 2134mm long post with
Bmm x 203mm x 610mm steel
soil plate and 127mm x 88mm
% 10mm angle

SHEET:
e ||lA Box Beam Terminal 1of 12
Rﬁ’salr f") B Tor!
DATE:
Systern Layout 5/18,/2009
DRAWN BY:
1 Midwest Roadside B/
CTIO! Safety Facility [o% we SCALE: None [REV. BY:
SECTION A—A SECTION B-B e -
SCALE 1 : 25 SCALE 1 : 25 MIBEE=S.2m. B> UNTS: kAP [RE

Figure J-1. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4
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PLAN VIEW

ELEVATION VIEW

e e e e TS
E

Midwest Roadside

Type llA Box Beam Terminal
(Fﬁfam_q
End Assembly

SHEET:
2 of 12

DATE:
5/18,/2009

DRAWN BY:

Ri/CSS/

Saf ety Facil ity DWG. NAME,

NYBET—4_m_R3

SCALE: Mone
UNITS: mm

REV. BY:
kAP RKF

Figure J-2. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4
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686

DETAIL D
SCALE 1

: B

SECTION C-C

Angle Clip connected to
post with two
213mmx41mm long ASTM
A307 hex bolts with one
gurt and two washers per
0

DETAIL E

SCALE 1

: 8

T Ti i
w (m?’%BLP_%OX Beam Terminal

Midwest Roadside

Safety Facility [* = o i

Figure J-3. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4
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914 6mml/ 54mm @ 276mm

219mm_Grade

ASTM A325 Washer 219mmx51Tmm ASTM 325 Hex Bolt

219mm ASTM
AZ25 Hex Nut

Tock weld all

nuts to splice
plates prior to
assembly

DETAIL F
SCALE 1 : 8
Traffic—Side View

-
Jf
ATV R307  Hex
7 ex
Bmml” 54mm Bolt
=k
! 102
T
210mm
ASTM A307
Washer
gSTtM AtiD? Hex
It wi
DETAIL G Q?Smm Narrow
SCALE 1 : 9  washer and Hex
Nut
SHEET:
Type llA Box Beam Terminal
(K¥BaT—4) sof 12
Splice Specifications :’:Es}mm
|DRAWN BY: |
Midwest Roadside B o™/
Safety Facility [M e SCALE: None [ReV. BY:
NYBET—4_m_R3 UNITS: mem | KAP/RIKF

Figure J-4. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4

01-€02-€0-d¥.L "'ON Hody ISYMN

0102 ‘0z Arenuef



0S1

@22

»-—?'DJV?B

76

76

89

76

76 76 J

686

Splice Plate

Parts

b7

© 0 © O

O © O ©

Assembled Splice Plote and Nuts

Parts

b7 and b4

Tack weld all nuts
to splice plates
prior to assembly

Midwest Roadside
Safety Facility

SHEET:
Type llA Box Beam Terminal 5 of 12
&BaT-4)

DATE:
Splice Plate Details 5/18,/2009

DRAWN BY:

ERWCSS;’
DWG. NAME, SCALE: None [REV. BY:

NYBET—4_m_R3 UNITS: mm | KAP/RIKF

Figure J-5. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4
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| 1238 i i 1114 |
796.7' 7?f\
| |
| 1202 | ! 1078 !
|
SIDE VW SIDE VIEW @21 Thru
115 4 152 648 ‘_ @‘12Hin bottcl)m
surface only
S| o _t
761 3 N | 76
T j BOTTOM VIEW \ BOTTOM VIEW L‘Tﬂ
®29 Thru @13 Thru
Horizontal End Assembly . Dic%onol End Assembly —=i 140
152mmx152mmx5mm Box Beamn Section 152mmx152mmx5mm
Part c1 Box Beam Section
SCALE 1 : 16 art c2
SCALE 1 : 16
i 5483 i
— 113 SIDE VIEW
152 152 -—-"'“_ L
647 } 1829 1 1829 ]' 647
| "\ 2 i"‘-'--—--..._____ I _________._..-—-‘I 3 © |
— — — — @29 Thru
L %29 Thru ~—213mm @29 Thru —J
BOTTOM VIEW
R 10.67m 115
Horizontal Tangent
152mmx152mmx5mm Box Beam Section
Part b8 15
@9 Thru
1829
@29 Thru
SHEET:
[ o b Type llA Box Beam Terminal 6 of 12
1829 (ﬁg'BBT—A,)
115 152 ) DATE:
914 Box Beam Sections 5/18/2009
BOTTOM VIEW DRAWN BrY:
Curved End Assembly N Midwest Roadside R/ css/
152mmx152mmxgmrrtn l'%ox Beam Section Sofety FCICI|Ity OWG. NAME, SCALE: None |REV. BY:
a c NYBET—4_m_R3 UNITS: mm | KAP/RIKF

Figure J-6. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4

01-€02-€0-d¥.L "'ON Hody ISYMN

0102 ‘0z Arenuef



(49!

i 1600

S3x5.7 Line Post
Part aB

i 2134

S3x5.7 Post nos. 2 and 3
Part a7

S3x5.7 End Post
Part c6

Terminal Post Details

Midwest Roadside

Type |IA Box Beam Terminal
(K&Ber—4)

SHEET:
7 of 12

DATE:
5/18,/2009

DRAWN BY:
RJT/CS5,
e

Saf ety Facil ity DWG. NAME,

NYBET—4_m_R3

SCALE: Mone
UNITS: mm

REV. BY:
kAP RKF

Figure J-7. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4
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NPT

5"x3 1/2"x

a 4

348"
Tangent Box Beam Shelf Angle
Part a

l— 57 —]

L.

127mmx89mmx10mm

146 l
| 610 | s
L Soil Plate
| 146 | —~|}—5 Part a1l
f 1 — P16
End Assembly Cover Plate
Par{ c3
Notes: (1) Lower corners of cover plate may H !
be chamfered to assist drainage. 4 60
—.I =13 l
27
B I
u I —I s |-
114 62 T M
B i l 321 —_
i o 2s I \07
l 127 H
4 s
P16 .
— 89—

End Assemibly Box Beam Shelf Angle

Part c4

~{25]—

Midwest Roadside
Safety Facility [? W&

SHEET:
Type llA Box Beam Terminal B of 12
&BaT-4)
DATE:
Terminal Component Details 5/18/2009
DRAWN BY:
-
SCALE: None |[REV. BY:
NYBET—4_m_R3 UNITS: mem | KAP /RKF

Figure J-8. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4
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BCT Cable
Anchor Assembly
Box Beam
Box Beam Anchor Bracket
i Anchor Bracket e s
L! V4 /
i \ |} L) 1788
Temporor% Concrete Barrier Termination
able Anchor Bracket
2438 See PCB Termination
Studded Cable Anchor Bracket Base Post
See SR—5 Cable Release Lever Details .
HFT Anchor Post—"" — B
——— ELEVATION VIEW
248 — 70 —| |- 395 —1-—-|
" T
TR0 o o;l o 0
| I
102
102
54 —
@25mm Heavy Hex Nut
and Washer
SHEET:
BLAN E %B”TA—P)OX Beam Terminal 9 of 12
VIEW DATE;
Downstream Anchorage Systems |s/1e/z000
[ORAWH &Y |

Midwest Roadside 7
Safety Facility [o% we SCALE: None [REV. BY:
NYBET-4_m_R3 UNITS: mm | KAP /RiKF

Figure J-9. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4
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i
152
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T
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HFT Anchor Post Assembly
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By
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— 152 —
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#19 e 1?35_-: 13
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508
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SHEET:
Type IIA Box Beam Terminal ”
K&BaT-4) il
DATE:
HFT Anchor Post Assembly 5/18,/2009
DRAWN BY:
Midwest Roadside B o</
Safety Facility [o% we SCALE: None [REV. BY:
NYBET—4_m_R3 UNITS: mm | KAP/RIKF

Figure J-10. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4
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cal 1

1

BCT Cable Anchor Assembly SHEET:
Tﬁge 1A B)ox Beam Terminal 1 of 12
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' 2042 OATE;
| vt Cable Anchor Bracket and 5/18/2009
H H Anchor Cable Details
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Figure J-11. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4

01-€02-€0-d¥.L "'ON Hody ISYMN

0102 ‘0z Arenuef



LST

NYBBT—4
Iltem No. QY. Description Material Spec
al 23 Bmm x 203mm x 610mm steel soil plate A36 Steel
a2 26 @ 13mm coarse thread 41mm long hex bolt ASTM A307
a3 26 2 13mm hex nut ASTM A307
a4 24 127mm x B9mm x 10mm box beam shelf angle A36 Steel
a5 28 @ 13mm narrow washer ASTM A307
ab 20 S76 x 8.5 1600mm long post A36 Steel
a7 2 S76 x B.5 2134mm long post A36 Steel
b1 22 @ 10mm coarse thread 1917mm long hex bolt ASTM A307
b2 22 @ 10mm hex nut ASTM A307
b3 44 @ 10mm wide washer ASTM A307
b4 59 & 19mm hex nut ASTM A325
b5 61 @ 19mm wide washer ASTM A325
b6 56 2 19mm coarse thread 51mm long hex bolt ASTM A307
b7 14 686mm x 137mm x 16mm splice plate A36 Steel
b8 6 152mmx152mmx5mm by 5483mm long box beam ASTM ASQ0 Grade B
cl 1 End assembly horizontal 152mmx152mmx5mm box beam ASTM A500 Grade B
c2 1 End assembly diagenal 15Zmmx152mmx5mm box beam ASTM A500 Grade B
c3 1 End assembly 5mm thick cover plate A36 Steel
cé4 1 127mm x 89mm x 10mm box beam anchor post shelf angle A36 Steel
cS 1 ® 19mm coarse thread 197mm long hex bolt ASTM A307
cB 1 S76 x B.5 2134mm long post anchor post A36 Steel
c7 1 152mmx152mmx5mm R 10.67m Curved Box Beam ASTM A500 Grade B
SHEET:
E’ﬁ%é}r&;f)ox Beam Terminal 12 of 12
DATE:
Bill of Materials 5/18,/2008
DRAWN BY:
Midwest Roadside B
Saofety Facility [ e SR Nenw..[FEV. &1
NYBET—4_m_R3 UNITS: mm | KAP/RKF

Figure J-12. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-4
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start of tangency.

]

i
o NEEEEE 1T
| l I— 7 5/18"
[
Bl
ELEVATION VIEW
, Ionq posts with
stq oil plates S3x5.7 84 Ionq posts with
/2 ><3 8" angles 1/4"x8"x2' ste scul plates
and two 5"x3
$ angles
S3x5.7 84 lon ost with
u1 /4qx$_ x2' ste% gml plate
und 5"x3 1/2"x3/8" angle
SHEET:
Type llA Box Beam Terminal 10f 12
(K¥BBT-4)
DATE:
Systern Layout 5/18,/2009
|ORAWH BY: |
i Midwest Roadside e
e Safety Facility [ % SEAE Vo [ o
e e e

Figure J-13. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4
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PLAN VIEW

ELEVATION VIEW

e e e e TS
E

SHEET:
Type lIA Box Beam Terminal 2 of 12
(Fﬁfam_q

DATE;
End Assembly 5/18,/2009

DRAWN BY:
Midwest Roadside B s/
Safety Facility  [o% W SCALE: None [REV. B:
NYBET-4_R3 UNITS: Inches |KAP /RKF

Figure J-14. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4
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q B - UNB
N |
e 2'-6 1/2 57/8 " 0
155 (T Tc1p of Post) 3 -
4'-5 1/2"
IR L
iq ©
SectTonc-¢ | r§och___
[
Il | (1l
1IN
Il | (1l
1IN
[l
[
i Bl
iy Nl
DETAIL R
SHEET:
Type |lA Box Beam Terminal 3 of 12
(N?'BBT—A?)
DATE:
Angle Clip connected to End Section 5/18,/2009
ost, with two 21/2 x1 |
b/l? quﬁ ASTM tA3OTé' ;\ex n::/ww t?:;
olts with one nut and two . . RUT/CSS,
DETAIL D washers per bolt 385%"‘1; . ngowfgft iggglﬁflde S— — :@ -
SCALE 1 : 6 : Y 4 NYBET—4_R3 UNITS: Inches | KaP /RIF

Figure J-15. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4
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oo
[3

23/4" Grade
ASTM A325 Washer

23/4" ASTM
A325 Hex Nut

H

1/4"/2 1/8" @ 10 7/8"

23/4"x2" ASTM 325 Hex Bolt

Tack weld all

nuts to splice
plotes prior to
assembly

DETAIL F
SCALE 1 : 8
Traffic—Side View

QI ERT

23/8" ASTM
A307 Washer

Hex Bolt

DETAIL G
SCALE 1 : 9

23/8"x7 1/2"
AS‘(M A30

1_5/8"

21/2"

ASTM A307 Hex
Bolt with &1/2
Narrow Washer
and Hex Nut

Midwest Roadside
Safety Facility

SHEET:
Type lIA Box Beam Terminal
(maar—ar) B
: e DATE:
Splice Specifications 51 as
DRAWN BY:
Sl
DWG. NAME, SCALE: None [REV. BY:
NYBET-4_R3 UNITS: Inches |KAP /RiKF

Figure J-16. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4
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S »7/8"

~ 2 3/4" L 3" 38 3" 3 1/2" 3 3% 3"4] 5/8" ——

Splice Plate
Parts b7

© 0 © 0 O © o ©

Tack weld all nuts
to splice plates
prior to assembly

Assembled Splice Plote and Nuts
Parts b7 and b4

SHEET:
Type llA Box Beam Terminal ]
(&Bar—4) ik
DATE:
Splice Plate Details 5/18/2009
[DRAw BY: |
Midwest Roadside o
Safety Facility  [o% W SCALE: None [REV. BY:
NYBET-4_R3 UNITS: Inches |KAP /RKF

Figure J-17. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4

01-€02-€0-d¥.L "'ON Hody ISYMN

0102 ‘0z Arenuef



€91
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LR 7

% 4'-0 3/4” 41

Fer

b 311 5/18" %T

SIDE VIEW
2'—1 1/2" —

\

T
@1 1/8" Thru y

BOTTOM VIEW \

P37 7/8 —————

76.7
{

Li 3-6 7/16" —4

SIDE VIEW 0)13/18" Thru
Y @1/2" in bottom

surface only
[
|

BOTTOM VIEW ‘I 3/
Dmggnol End Assembly L5 1/2"

/Y @1 1/8" Thru

@1/2" Thru
Hi |zont,gl End_Assembly
"x6"x3 /16" Box Bectm Section Box Bearm
Part Sectlon
SCALE 1 : 16 Part ¢c2
, N SCALE 1 : 16
i 17'-11 7/8 i

* SIDE VIEW

5 7/1%.. - 4 7/16

-~ 2'-11/2" | 6'-0" { 6'-0" — 2'-1 1/2" _|~
1 I I 1 1
37 — — 3 A
@1 1/8" Thru = "

\L ®1 1/8" Thru S——sn1/2" @1 1/8" Thru

BOTTOM VIEW
R 35'-0" 4.1/2"
rizontal Tangent
6"x6" 3 16" Box Bedm Section
Part b8
@3/8" Thru

SHEET:
Type llA Box Beam Terminal 6 of 12
[ & ¢ ! (K¥as7-4) '
6'—0" OATE:
41 /2,. 6" \//// Box Beam Sections 5/18/2009
3'-0” BOTTOM VIEW o]
. . RJT/C
Midwest Roadside Bess/
End Assembl Hi DWG. NAME. SCALE: None |REV. BY:
8"x6"x 3/15 Png Beam Syection Sofety FGCIllty NYBBT-4_R3 UNITS: Inches |KAP /RKF
cl

Figure J-18. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4
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[~ 3

_t

Part aB

@5/8“—/-] 7 15/16" |:L 9/16"

R 5/16"

2 5/16" 6 13/16"|—

S3x5.7 End Post
Part c6

f

Midwest Roadside

Type |IA Box Beam Terminal
(K&Ber—4)
Terminal Post Details

SHEET:
7 of 12

DATE:
5/18,/2009

DRAWN BY:
RJT/CS5,
e

Saf ety Facil ity DWG. NAME,

NYBET-4_R3

SCALE: Mone

UNITS: Inches

REV. BY:
kAP RKF

Figure J-19. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4
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5 3/4"

—o

| 20" | 1747
Soil Plate

— 1 LS
|-—5 3/4"__| ~|}- 3/16" Part a1

— ¢5/8"
End Assembly Cover Plate
Par{ c3
Notes (1) Lower corners of cover plate may H
: be chamfered to assist drainage. 4 1/2" 2 3/8"
AI - 1/2" l
1 1/16"
| —|1 3/4'{— —~2 1/4" |-
4 1/2"7 2 7/16" s Tt | ) 1
| ®13/16" —| o
- — - S|
L 5» -
1
J L
| 5" | ?5/8" h——— IT I
| ' e 31/
7L i
. 5"x3 1/2"x3/8"
2 12 _i__d b End Assemibly Box Beam Shelf Angle
1 9{16” Y Part c4 3

_| Sl S — 1" I._ SHEET:
Type llA Box Beam Terminal ]
&BaT-4) ol
DATE:
Terminal Component Details 5/18/2009
DRAWN BY:
5"x3 1/2"x3/8" . . RUT/CSS/
Tangent Boxp rtzorrl éhelf Angle ng#eft ?oqﬁj‘f'de e e B
¥ . : Mone |REV. BY:
¥ 3 aie y ac y NYBET—4_R3 UNITS: Inches |KAP /RKF

Figure J-20. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4
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See SR—5 Cable Release Leve

Ternporor%
able Anchor Bracket
See PCB Termination
Studded Cable Anchor Bracket

Heare P

Base Post
r Details

ELEVATION VIEW

BCT Cable
Anchor Assembly
Box Beam
Box Beam Anchor Bracket
i Anchor Bracket e s
T ]
L \ L] L] 5'-10 3/8"
Concrete Barrier Termination
P

2 1/8"

I

@1" Heavy Hex Nut

and Washer

1"-9 5/8;———‘ - 2 3/4".H- 1'-3 9/15“1..__|
| Flee . o oll o0 C
4"j d

PLAN
VIEW

2 dreer

Midwest Roadside
Safety Facility

SHEET:
Type IIA Box Beam Terminal 9 of 12
( BBT—4)

DATE:
Downstream Anchorage Systems |s/1e/z000

DRAWN BY:

RJT/CS5,

B/
DWG. NAME, SCALE: None [REV. BY:

NYBET-4_R3 UNITS: Inches |KAP /RKF

Figure J-21. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4
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Side
Plates
7\ /—Front Plate

E70X
AN
Base PlateL
I— 77/ 87
| 7
5..1
t

N/

HFT Anchor Post Assembly

1/4" (Tve;)

-/—W6x15

2 1375 \Y

|

HFT Anchor Post

F— Y p— 1/2° — -

6 3/18" Base Plate
6 3/16" 1/2"
3 1I/8"
f T 1/4" u
4" (i*r 1 Front Plate
I - 91 1/4” U
~ & 1/4" |~ .
- : 1/2" — |-
@3/4" — -‘4 15/16"—
\ " —
] \‘573#16 :
" H Side Plate
3/16" —f—
I 1'_2” 1
|_—
Soil Plate
1'-8"
= =T
SHEET:
Type IIA Box Beam Terminal ”
K&BaT-4) il
DATE:
HFT Anchor Post Assembly 5/18,/2009
DRAWN BY:
Midwest Roadside B o</
Safety Facility  [o% W SCALE: None [ REV. BY:
NYBET-4_R3 UNITS: Inches |KAP /RKF

Figure J-22. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4
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Bose Plate @7/8" 9" 1/2" —-
[ = T | \ :
/ 2“
| Gusset =
E70 = O u
> 7%
10" 8"
Mounting Plate O a8
1/2*_.‘ B 2 1/16" L
K Base Plate
— |
KAt
Base Plote T
® j
R
Gusset
4 1/2" 4 12"
B1 1/8" — —I 2" [~ ”’
\ |
: | 5
Cable Anchor Bracket 4" T3
[ 13 =1 3/8" W i I
| ]
I i 11 1 ”I‘ ’{“ | 1 I ] Mounting Plate
1 I
BCT Cable Anchor Assembly SHEET:
Type IIA B)ox Beam Terminal 1 of 12
(ﬁgﬁBT—f%
| 6'-8 3/8" | OATE:
| / v | Cable Anchor Bracket and 5/18,/2008
H H Anchor Cable Details
L 1 “ | o pa 1| || | 1 DRAWN BY;
: ’ Midwest Roadside Y
HE DWG. NAME, : None . BY:
BCT Cable Anchor Assembly (FCAO1) Safety Facility it 7 il o

Figure J-23. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4
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NYBBT—4
Iltem No. QY. Description Material Spec
ai 23 1/4" x 8" x 2" steel soil plate A36 Steel
a2 26 e 1/2" coarse thread 1 5/8" long hex bolt ASTM A307
a3 26 2 1/2” hex nut ASTM A307
a4 24 5" x 3 1/2" x 3/8" box beam shelf angle A36 Steel
a5 28 2 1/2" narrow washer ASTM A307
ab 20 S3 x 5.7 63" long post A36 Steel
a7 29 S3 x 5.7 84" long post A36 Steel
b1 22 2 3/8" coarse thread 7 1/2" long hex bolt ASTM A307
b2 22 @ 3/8" hex nut ASTM A307
b3 44 2 3/8" wide washer ASTM A307
b4 59 2 3/4" hex nut ASTM A325
b5 61 2 3/4" wide washer ASTM A325
b6 56 o 3/4” coarse thread 2" long hex bolt ASTM A307
b7 14 27" x 5 3/8" x 5/8" splice plate A36 Steel
b8 6 6" x 6" x 3/16" by 17'— 11 7/8" long box beam ASTM A500 Grade B
cl 1 End assembly horizontal 6" x 6" x 3/16" box beam ASTM A500 Grade B
c2 1 End assembly diagonal 6" x 6" x 3/16" box beamn ASTM A500 Grade B
c3 1 End assembly 3/16" thick cover plate A36 Steel
c4 1 5" x 3 1/2" x 3/8" box beam anchor post shelf angle A36 Steel
ch 1 @ 3/4" coarse thread 7 3/4" long hex bolt ASTM A307
cB 1 S3 x 5.7 84" long post anchor post A36 Steel
c7 1 6"x6"x3/16" R 35" Curved Box Beam ASTM A500 Grade B
SHEET:
‘EFVJE’EBBIJF%—E)OX Beam Terminal 12 of 12
DATE:
Bill of Materials 5/18,/2008
DRAWN BY:
Midwest Roadside B
Saofety Facility [ e SCUR Nenw..[FEV. o8
NYBET—4_R3 UNITS: Inches |KAP /RKF

Figure J-24. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-4
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APPENDIX K Static Soil Tests
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IL1

Dynamic Set up Post-Testhoto of Post
Percent Finer vs. Grain Size of Fill Soil from Baseline Static and Dynamic
Load Tests
100
80
]
£ 60
('Y
T 4
g
o 20 —
o
0 ' —
10 1 0.1 0.01
Grain Size, D (mm)
Comparison of Load vs. Displacement
14000 ()
\“Winch or
12000 H Hyd-aulic 32"
— =il Cylinder
= 8000 :rzi:’:;;c;n é %/_‘
0 72"
é 6000 [ ] Required Load vs 24" diameter a
) / \ \ Displacement Granular Fill
§ 4000 /.' 5 e
2000 - T fomsato oad Tod N—— a o
Static Load =
0 Test/Installation .
0 10 20 30 40 Details
Displacement (in.)
DA ..uemsinsieannssmmnenssinne snsismsinnnns insisisniunsnsnnasnsanunss esanunnnnnnssnusiasnnnse 7/7/2005
Test Facility & Site Location...........cceveviieviiiiciniiieninnicsnn e, Midwest Road Side Safety Facility (see attached site map)
In situ soil description (ASTM D2487)......ccccoeviiiiiiiiiiiiiiiiininnnnes Well Graded Gravel (GW)
Fill material description (ASTM D2487) & sieve analysis............ Well Graded Gravel (GW)
Description of fill placement procedure..................cocoiiiiaen 6-inch lifts tamped with a pneumatic compactor
Bogie Welght .. ... oo .cosccncscmmms ionms s ssmsssimssssssssssnssnesass 1605 Ibs
IMPACE-VeIOCHY: . csasiensasvunssmmumsssmas ssumsusnssassumsnesssssnsssssnsssannsn 19.08 mph

Figure K-1. Soil Strength, Initial Calibration Tests
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Comparison of Static Load Test Results and Required Minimum:

Load vs. Displacement

o

8000
7000
6000 // \
5000 Load vs. Displacement from
— 4000 / Static Load Test
5 / = \linimum Static Load
‘.;’ 3000
§ 2000 NYBBT-4 FORCE (KIPS) - 10K
load cell
140 s NYBBT-4 FORCE (lbs) - SOK
0 load cell
-1000
-10 0 10 20 30 40
Displacement (in.)
" Percent Finer vs. Grain Size of Fill Soil from Static Load Tests
.
|
a0
&0 h

50

50

30

Percent Finer
&

20

10

Post-Test Photo of Post

100 10 1 a1 a.om
Grain Size, D (mm)
—8— 6/26/2008

Date.. . 7/11/2008
Test Faclllty & Slte Locatlon 5 A 8 B SRR Midwest Road Side Safety Facility
In situ soil description {ASTM DZ-‘IBTJ ....................................... Low Plasticity Silt (ML)
Fill material description (ASTM D2487) & sieve analysis............ Well Graded Gravel (G\W) (see sieve analyses above)
Description of fill placement procedure..........ccccoecriiecniecnnncenn. 6-inch lifts tamped with a pneumatic compactor

Figure K-2. Static Soil Test, Test No. NYBBT-4

01-€02-€0-d¥.L "'ON Hody JSYMN

0107 ‘0z Arenuef



€Ll

Comparison of Static Load Test Results and Required Minimum:
Load vs. Displacement

9000 .
- s 0ad vs. Static Load Set up
Displacement from ' |
S = Static Load Test
7000 // \
m— \linimum Static
6000 / Load
w 5000
a I N ——NYBBT-static
= 4000 ’ (10K load cell)
]
S 3000
———NYBBT-5static
2000 1 (50K load cell)
1000
o -+
0 10 20 30 40
Displacement (in.)
Post-Test Photo of Post
10 Percent Finer vs. Grain Size of Fill Soil from Static Load Tests -
|
a0
m
a0
70 N\
g AN
= N
T 50 =
E a \\
E 30 \“"--.___
2 2 Pt
10 - =
. i
100 10 1 0.1 001
Grain Size, D (mm)
—=|— 6/26/2008
Date.. . TP J fc & Vi~ To 1 ]
Test Faclllty& Slte Locatlon enrenmrrrnrennrnnneneeeneennneeneeeneees Midwest Road Side Safety Facility
In situ soil description {ASTM 0248?1 ....................................... Low Plasticity Silt (ML)
Fill material description (ASTM D2487) & sieve analysis............ Well Graded Gravel (GW) (see sieve analyses above)
Description of fill placement procedure.........cccceeceieieceincennnen. 6-inch lifts tamped with a pneumatic compactor

Figure K-3. Static

Soil Test, Test No. NYBBT-5
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Comparison of Static Load Test Results and Required Minimum:
Load vs. Displacement Static Load Set up

12000

| oad vs.

10000 - B Displacement from
\ Static Load Test
8000 ™ ini i

Minimum Static
Load

6000

e Y BB T-Bstatic
(10K load cell)

Load (Ibs)

4000

NYBBT-6static
(50K load cell)

2000

Post-Test Photo of Post

0 10 20 30 40
Displacement {in.)

o Percent Finer vs. Grain Size of Fill Soil from Static Load Tests
: -
Bo
70 \\
w s I &
E 40 \i_
8 T
& o —
10 T-—r——
8 |
100 10 1 0.1 0.01
Grain Size, D (mm)
—8— 962008
Date.. O [ o Tfc TieTo o ]
Test Faclllty& Sne Locatlon enrenmrrrnsennrnneeneeeneennneeneeeneees Midwest Road Side Safety Facility
In situ soil description {ASTM 0248?] . eevenenensWMell Graded Gravel (GW)
Fill material description (ASTM D2487) & sieve analysls ............ Well Graded Gravel (GW) (see sieve analyses above)
Description of fill placement procedure.........cccceeceieieceincennnen. 6-inch lifts tamped with a pneumatic compactor

Figure K-4. Static Soil Test, Test No. NYBBT-6
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Comparison of Static Load Test Results and Required Minimum:
Load vs. Displacement Static Load Set up
8000 ;
7000 e 0ad vS.
Displacement from
8000 Static Load Test
5000 —Iriﬂr:g?um Static
S 4000
=1 e NYBBT-7 (Load
-4 3000 Cell 1)
|
2000
NYBBT-7 (Load
1000 Cell 2)
a
] 10 20 30 40
Displacement (in.)
10 Percent Finer vs. Grain Size of Fill Soil from Static Load Tests
an
an
70 .‘\
E 60 <
i 50 AN
£ @ >
g 30 T —
ﬁo. 20 Tt
10 -
o I
100 10 1 0.1 0.01
Grain Size, D {(mm)
—&— 9/5/2008
Date... 11/3/2008

Test Faclllty & Sne Lo::atlon .
In situ soil description {ASTM 0248?]

Fill material description (ASTM D2487) & sieve analysis............

Description of fill placement procedu

P eeuassuusnannnnssnnsnnnnnnsnnnnnen

Figure K-5. Static Soil Test, Test No. NYBBT-7

Midwest Road Side Safety Facility

Low Plasticity Silt (ML)

Well Graded Gravel (G\W) (see sieve analyses above)

6-inch lifts tamped with a pneumatic compactor
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Comparison of Static Load Test Results and Required Minimum:

Load vs. Displacement

Static Load Set up

12000
| 0ad vs.
10000 - Displacement from
Static Load Test
8000 Minimum Static
e Load
& 6000
3 w— NYBBT-8-Static-1
Load Cell 1
S 4000 ( )
2000 NYBBT-8-Static-1
(Load Cell 2)
0+
0 10 20 30 40
Displacement (in.) Post-Test Photo of Post
- Percent Finer vs. Grain Size of Fill Scil from Static Load Tests
90 h
80
70 \\
b [
g 60
i % S
c 40 ——
g 30 [~
S w B
10
’ | |
100 10 1 01 0.0
Grain Size, D (mm)
—m— 4/16/2009
I T - PPN 7/15/2009
Test Facility & Site Location..........ccccviiiciiiciiiiiiiiiinicicninnn, Midwest Road Side Safety Facility
In situ soil description (ASTM D2487).....cccueiimiiiricirieeeereaeens Low Plasticity Silt (ML)

Fill material description (ASTM D2487) & sieve analysis............

Well Graded Gravel (GW) (see sieve analyses above)

Description of fill placement procedure............ccocivniieraniinennn 8-inch lifts tamped with a pneumatic compactor

Figure K-6. Static Soil Test, Test No. NYBBT-8
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Load vs. Displacement

Comparison of Static Load Test Results and Required Minimum:

Displacement (in.)

12000
| 0ad vs.
10000 - Displacement from
Static Load Test
8000 Minimum Static
e Load
3 6000
- = NYBBT-9 (Load
§ 4000 Cell 1)
2000 s NYBBT-9 (Load
Cell 2)
0+
0 10 20 30 40

Percent Finer vs. Grain Size of Fill Scil from Static Load Tests

Static Load Set up

100
90 L\
80
70 -
e [~
Q 60 o
£ 5 Na
€ 4
9 20 -
o e —
10 “"n
0 I
100 10 o1 0.1 0.01
Grain Size, D (mm)
——7/29/2009
I |- 8/6/2009

Test Facility & Site Location..........ccccvviiiciciiiiiiiiiicnccincninnns
In situ soil description (ASTM D2487)......ccuciiiiiiiiirieeer e
Fill material description (ASTM D2487) & sieve analysis............
Description of fill placement procedure............ccociviiienreniinennn

Figure K-7. Static Soil Test, Test No. NYBBT-9

Midwest Road Side Safety Facility

Low Plasticity Silt (ML)

Well Graded Gravel (GW) (see sieve analyses above)

8-inch lifts tamped with a pneumatic compactor
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APPENDIX L Accelerometer and Rate Transducer Data Analysis, Test No. NYBBT-4
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CFC 180 10 msec Extracted Average Acceleration - EDR-3
NYBBT-4

L -

Acceleration (g's)

o | 'l

0 0.5 1 B 2 2.5 3
Time (sec)

CFC180 Extracted 10 msec Average Longitudinal Acceleration (g's)

3.5

Figure L-1. Graph of Longitudinal Occupant Deceleration (EDR-3), Test No. NYBBT-4
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Longitudinal change in velocity (m/s) - EDR-3
NYBBT-4

Velocity (m/s)
&

NN S

Time (sec)

0 0.5 1 1.5 2 2.5 3

CFC-180 Extracted Longitudinal change in velocity (m/s)

3.5

Figure L-2. Graph of Longitudinal Occupant Impact Velocity (EDR-3), Test No. NYBBT-4
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Longitudinal change in displacement (m) - EDR-3

NYBBT-4

. N

. N

. .

/

Displacement (m)

N

4
N

N

M

L
>

\

=
»

N
®

0 0.5 1 1.5 2 2.5 3
Time (sec)

CFC-180 Extracted Longitudinal Displacement (m)

3.5

Figure L-3. Graph of Longitudinal Occupant Displacement (EDR-3), Test No. NYBBT-4
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20

15

10

Acceleration (g's)

CFC 60 Filtered Acceleration - EDR-3
NYBBT-4

0.5

1 1.5 2 2.5 3 3.5
Time (sec)

Zerced CFCB0 Filtered Lateral Acceleration (g's)

Figure L-4. Graph of Lateral Occupant Deceleration (EDR-3), Test No. NYBBT-4
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25

20
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NYBBT-4
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,H\_.__/x
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Time (sec)

CFC-180 Extracted Lateral change in velocity (m/s)

3.9

Figure L-5. Graph of Lateral Occupant Impact Velocity (EDR-3), Test No. NYBBT-4
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Lateral change in displacement (m) - EDR-3

NYBBT-4

Displacement (m)
)
(]

0 0.5 1 1.5 2 2.5
Time (sec)

CFC-180 Extracted Lateral Displacement (m)

3.9

Figure L-6. Graph of Lateral Occupant Displacement (EDR-3), Test No. NYBBT-4
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Maximum ASI =

0.842695051
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v
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Figure L-7. Graph of Acceleration Severity Index (EDR-3), Test No. NYBBT-4
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CFC 180 10 msec Extracted Average Acceleration -DTS

NYBBT-4
6
. L
2 [l i
)
=
§ °7
o
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@ |
Q
<
4 || i
-6 ]
-8
0 0.5 1 1.5 2 2.5 3 3.5 4.5
Time (sec)
—— CFC180 Extracted 10 msec Average Longitudinal Acceleration (g's)
Figure L-8. Graph of Longitudinal Occupant Deceleration (DTS), Test No. NYBBT-4
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NYBBT-4
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N
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4.5

Figure L-9. Graph of Longitudinal Occupant Velocity (DTS), Test No. NYBBT-4
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Longitudinal change in displacement (m)- DTS

NYBBT-4
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~

T

0.5
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Time (sec)

— CFC-180 Extracted Longitudinal Displacernent (m)
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Figure L-10. Graph of Longitudinal Occupant Displacement (DTS), Test No. NYBBT-4
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Figure L-11. Graph of Lateral Occupant Deceleration (DTS), Test No. NYBBT-4
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Figure L-12. Graph of Lateral Occupant Impact Velocity (DTS), Test No. NYBBT-4
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Figure L-13. Graph of Lateral Occupant Displacement (DTS), Test No. NYBBT-4
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-
o
o

-200

Angular Displacements (deg)
o
o

-250

-300

-350

-400

Euler Angular Displacements - DTS

Test No. NYBBT-4

e
N-—
~ L —
\\\\uﬂ”f / Roll
X
\\ Yaw

—— Euler Yaw w (deg)

3
Time (sec)

——Euler Pitch 6 (deg)

—— Euler Roll @ {deg)

Figure L-14

. Graph of Roll, Pitch, and Yaw Angular Displacement (DTS), Test No. NYBBT-4
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Figure L-15. Graph of Acceleration Severity Index (DTS), Test No. NYBBT-4
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January 20, 2010
MwRSF Report No. TRP-03-203-10

APPENDIX M Modified Type I1A Box Beam Terminal System Details - Metric and
English Units, Test No. NYBBT-5

194



Sol1

40240

I
[ — e = == = = - = == = - = = - = == - - = - =
26 25 24 23 22 21 20 19 18 17 16 15 14 13 12 " 10 9

L—-‘ 1829 (Typ.) 914 (Typ.)

i

I
I
g

— =H§

S576xB.5 1600mm long posts S76xB.5 2134mm long posts with
with 6mmx203mmx610mm 6mmx203mmx610mm “steel soil
Lsteel soil plates and plotes and two 127mmx89mmx10mm
127mmx89mmx10mm angles angles
. S76x8.5 2134mm long anchor post with
Bmmx203mmx610mm “steel soil plate and
127mmxBImmx10mm angle —
p
Notes: (1) Test no. 3—35 conducted at 100 kph and 25 degrees with
the tangent usin% g 2270P vehicle with the right=side aligned
at the midpoint between post nos. 8 and 9 of the start of
tongency.
SHEET:
Type llA Box Beam Terminal 1of 12
(K¥BaT-5)
DATE:
Systern Layout 5/18,/2009
DRAWN BY:
Midwest Roadside B/
SECTION A—A SECTION B-B Safety Facility [ov e SCALE: None. |REV. B
SC%LE 1:25 SCALE 1 : 25 S i NYBET-5_m_R3 UNITS: mm | kAP /R

Figure M-1. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5
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Post No. X—Coordinate Y—Coordinate

9 0 0

8 1810mm 40mm

7 2697mm 154mm

6 3612mm 352mm

5 4448Bmm 611mm

4 5396mm 748mm

3 B099mm 1360mm

2 7009mm 1608mm

1 7961mm 2143mm

Note: (1) All coordinates dimensioned from the
centerline of post no. 9 to the centerline

of each post.

2351

PLAN VIEW

ELEVATION

VIEW

L LI L LI LELALE i ii il idids _i

Midwest Roadside
Safety Facility

SHEET:
Type llA Box Beam Terminal 2 of 12
(K¥BBT-5)

DATE:
End Assembly 5/18,/2008

DRAWN BY:

ad

DWG. NAME, SCALE: None [REV. BY:

NYBET-5_m_R3 UNITS: mm | KAP /RiKF

Figure M-2. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5
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B - UVB

i

@13mm x 203mm
ASTM A307
Hex Bolt with Nut
and 2 Washers Per Bolt
(Posts 2 and 4 Only)

¥ i |

SECTION C-C

1 Side View
SECTION C—C

Notes: (1) Post no. 3 is not bolted
to the box beam.

SECTION F—F
SCALE 1 : 25

SHEET:

Type llA Box Beam Terminal 3of 12
(K¥BBT-5)

DATE:

Angle Clip Connected to End Section 5/18,/2008
Post with Two eBmmx41mm
gSTMNA%O? é—!e‘]g: BO‘ES r‘:ﬂ.th Drawn By:
ne Nut and Two Washers . .
eraL o Per Bot Bkl E Midwest Roadside L
) = HE DWG., NAME, SCALE: Mone |[REV. BY:
SCALE 1 : 6 SCALE 1 : 8 Sofety FCICI|Ity NYBET—5_m_R3 UNITS: mm | KAP/RKF

Figure M-3. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5
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——-1,.
e |

219mm ASTM A325 Washer

219mm ASTM
A325 Hex Nut

219mmx5T1mm ASTM A325 Hex Bolt

gia 6mm|/ 54mm @ 276mm

Tack weld all
nuts to splice
plates prior to
assembly

DETAIL H
SCALE 1 : 8
Traffic—Side View

6mm|/ 54mm
A
! 102
ST
210mm
ASTM A307
Washer

DETAIL G
SCALE 1 : 9

210mmx191mm
ASTM A307 Hex

Immx
Bolt with

41mm

o1
ASTM A307 Hex

@13mm Narrow
Washer and Hex

Nut

Midwest Roadside
Safety Facility

SHEET:
Thee llA Box Beam Terminal 4 of 12
(NYBBT—5

DATE:
Splice Specifications 5/18,/2008

DRAWN BY:

RJT/CS5,

B/

DWG. NAME, SCALE: None [REV. BY:

NYBET-5_m_R3 UNITS: mm | KAP /RiKF

Figure M-4. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5
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@22

»-—?'DJV?B

76

76

89

76

686

76 76 J

Splice Plate

Parts b

© 0 © O

O © O ©

Assembled Splice Plote and Nuts
P and b4

arts

b7

Tack weld all nuts
to splice plates
prior to assembly

Midwest Roadside
Safety Facility

SHEET:
Tm’e IlA Box Beam Terminal 5 of 12
(NYBBT—5

DATE:
Splice Plate Details 5/18,/2008

DRAWN BY:

RJT/CS5,

B/

DWG. NAME, SCALE: None [REV. BY:

NYBET-5_m_R3 UNITS: mm | KAP /RiKF

Figure M-5. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5
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00¢

| 1238

} 1 |
| I 1114
795? 7?f\

T

| 1202 I ! 1078 !

|
SIDE VIEW SIDE VIEW @21 Thru
115 4 152 648 \_

7 % f \ >
i y BOTTOM VIEW \ BOTTOM VIEW L‘Tﬂ
@29 Thru @16 Thru
L 140

Horizontal End Assembly Diagonal End Assembly —i
152mmx152mmx4.8mm Box Bedm Section 15Zmmx152mmx4.8mm

Box Beam Section

Part c1
SCALE 1 : 18 art ¢2
SCALE 1 : 16

i 5483 i
— 113 SIDE VIEW 113
{1520 -152#
647 ! 1829 f 1829 ! 647
| q ¢ :-__.__________ I ____.-——-——-"‘I P |
L~ 929 Thru ~—o1/2" ®29 Thru M ®29 Thru
BOTTOM VIEW

. R 35'-0"
Horizontal Tangent
152mmx152mmx4.8mm Box Beam Section
Part b8

@13 Thru @16 Thru

®29 Thru —

@12 in bottom

q surrace Ollly

KR :

SHEET:

T ee IlA Box Beam Terminal 6 of 12
1829 (K¥BeT-5)
115 152 . DATE;

Bt Box Beam Sections 5/18,/2008

BOTTOM VIEW ORAWN BT

Curved End Assembly Midwest Roadside B 5/

152mmx152mmx4.8mm Box Beéam Section Sofety Fqc|||ty DWG. NAME. SCALE: None [REV. BY:

Part c7 NYBBT—5_m_R3 UNITS: men | kAP /RKF

Figure M-6. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5
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10¢

S Ty E oy |

53x5.7 Line Post
Part aB

Jl 2134

S$3x5.7 Post Nos. 2 and 4
Part a7

S3x5.7 End Post
Part c6

Midwest Roadside
Safety Facility

Type llA Box Beam Terminal
(K¥BBT-5)

SHEET:
7 of 12

DATE;
Terminal Post Details 5/18,/2008
DRAWN BY:

RJT/CS5,

B/

DWG. NAME, SCALE: None [REV. BY:

NYBET-5_m_R3 UNITS: mm | KAP /RiKF

Figure M-7. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5

01-€0T-€0-d¥.L "ON Hody ISYMN

0102 ‘0z Arenuef



0¢

B
il

— 146

«“_13

——5

End Assembly Cover Plate
Par{ c3

sallna
H

Box Beam Shelf Angle —

4

40

810 |

Soil Plate
Part a1

Notes (1) Lower corners of cover plate may
be chamfered to assist drainage.

16

Py

127mmx89mmx10mm

= |25

Post Nos. 3 and 5 through 26
Part a4

—|—16
l H |
I f
1-l4__i 5*9
= 28
~| 51} |
— 127 —
;fg_
1

@16

O ——
1 5

i

27mmx89mmx10mm
Box Beam Sha!f Angle — Post Nos. 2 and

Pcrt c9

A

25

— ] |25

— P16
1|4 i 60
| r 27,
I
44 __| 57 {
-
! $21 — 51
127 H \O__F
_I_ | ~—TT— T .
89 —f—
127mmx89mmx10mm
End Assembly Box Beam Shelf Angle
Part c4
SHEET:
Type llA Box Beam Terminal 8 of 12
(K’BBT—SB) e
Terminal Component Details 5/:3}2009
[ORAWH &Y |
Midwest Roadside 7
Saofety Facility [ e SR Nenw..[FEV. o8
NYBET-5_m_R3 UNITS: mm | KAP /RiKF

Figure M-8. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5
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Box Beam

BCT Cable

Anchor Assembly
Anchor Bracket—\
-

Box Beam
\ Anchor Bracket

_

\ ]

N —

\

BCT Cable
/Anchor Assembly

102I

i

2438

\—Studded Cable Anchor Bracket Base Post
See SR—5 Cable Release Lever Details

Temporar% Concrete Barrier Termination
able Anchor Bracke
See PCB Termination

ELEVATION VIEW

HFT Anchor Post

395
— 549 __‘ I 70 |__-‘_
- = - -
= B lee]ee e '
L=
C I *
— 127 102

25 Grade 5 Hea Hex Nut
& and Wash\g;

PLAN VIEW

SHEET:
Type llA Box Beam Terminal 9of 12
(K¥BBT-5)

DATE:
Downstream Anchorage Systems|s/ie/zo00

Midwest Roadside
Safety Facility

DRAWN BY:
RJT/CSS/
Sl
DWG. NAME, SCALE: None [REV. BY:
NYBBT—5_m_R3 UNITS: mem | KR /RKF

Figure M-9. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5
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¥0¢

Side

Plates
7\ /—Frcmt Plate

Bmm

N

Base F’Ictel‘

1—48

|
152

—

N

HFT Anchor Post Assembly

E70XX

On Each
Bmmp” 25mm Side

WEx15
E70X —-/_

(Tvp))

E70XX

A\

18

29

f

HFT Anchor Post

— 152 —

N ¢32
#19 e 1?35_-: 13
N[ |
‘L \d 24

102 f
' 356 |
508
- 102

T\

.

13 ——J

Base Plate

Front Plate

Side Plate

Soil Plate

Midwest Roadside
Safety Facility

'{m% BI%A_ 5%0: Bearm Terminal

SHEET:
10 of 12

DATE:
HFT Anchor Post Assembly 5/18,/2008
DRAWN BY:
RJT/CS5,
B/
DWG. NAME, SCALE: None [REV. BY:
NYBET-5_m_R3 UNITS: mm | KAP /RiKF

Figure M-10. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5
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c0¢

E70xx

Bm

/—Bcse Plate

/

| O /—Gusset
Mounting F‘Iute—/

104

Cable Anchor Bracket

4203

254

Base Plate

ol

102 |

1

Gusset

P29 —\:_ 1—T251_-—— * b 4| [’
NN

|

(I I " d |
|

BCT Cable Anchor Assembly (FCAO1)

4203

— —

(1 I rd = |

BCT Cable Anchor Assembly

Mounting Plate

229 13— |-

Midwest Roadside

Safety Facility [o% we

SHEET:
Tm,e llA Box Beam Terminal 11 of 12
(NYBBT—5

DATE:
Cable Anchor Bracket and 5/18,/2008
Anchor Cable Details

DRAWN BY:

il

SCALE: None [REV. BY:

NYBET-5_m_R3 UNITS: mm | KAP /RiKF

Figure M-11. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5
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90¢

NYBBT—5
ltem No. Qry. Description Material Spec
al 26 Bmm x 203mm x 610mm steel soil plate A36 Steel
a2 29 @ 13mm coarse thread 41mm long hex bolt ASTM A307
a3 31 @ 13mm hex nut ASTM A307
a4 23 127mm x 89mm x 10mm box beam shelf angle A36 Steel
ab 31 2 13mm narrow washer ASTM A307
ab 23 S76 x B.5 1600mm long post A36 Steel
ay 2 S76 x B.5 2134mm long post A36 Steel
b1 22 @ 10mm coarse thread 181mm long hex bolt ASTM A307
b2 22 2 10mm hex nut ASTM A307
b3 44 2 10mm wide washer ASTM A307
b4 59 2 19mm hex nut ASTM A325
b5 61 @ 19mm wide washer ASTM A325
b6 56 @ 19mm coarse thread 51mm long hex bolt ASTM A307
b7 14 B686mm x 137mm x 16mm splice plate A36 Steel
b8 6 152mm x 152mm x 4.8mm by 5483mm long box beam ASTM A500 Grade
el 1 ngmossembly Rorizontal 15Zmm x 152mm x 4.8mm box ASTM A500 Grade B
c2 1 Eggmassembly diagonal 15Z2mm x 15Zmm x 4.Bmm box ASTM A500 Grade B
c3 1 End assembly 4.8mm thick cover plate A36 Steel
cd 1 ;g;lrenm x B9mm x T0mm box beam anchor post shelf A36 Steel
ch 1 @ 19mm coarse thread 191mm long hex bolt ASTM A307
cB 1 576 x B.5 2134mm long post anchor post A36 Steel
c7 1 152mm x 152mm x 4.8mm R 10.62m Curved Box Beam ASTM AS00 Grade
c8 2 @ 13mm coarse thread 203mm long hex bolt ASTM A307
c9 4 ;%gmm ;Io?gmm x 10mm box beam shelf angle with A36 Steel
c10 4 @ 13mm wide washer ASTM A307
SHEET:
'Em,t’é B|1|_ﬁ‘t_ 58)0x Beam Terminal 12 of 12
Bill of Materials ::Er;mm
[ORAWN BY: |
Midwest Roadside L
Saofety Facility [ e SR Nenw..[FEV. o8
NYBBT-5_m_R3 UNITS: mm | KAP /RiKF

Figure M-12. Modified Type IIA Box Beam Terminal Details (Metric), Test No. NYBBT-5
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LOT

132'-0 1/4”

b ]

R

SECTION A—A
SCALE 1 : 25

SECTION B-B
SCALE 1 : 25

Notes: (1) Test no. 3—35 conducted at 100 kph and 25 degrees with

the tangent usin
at the midpoint
tangency.

a 2270P vehicle with the right—side aligned
etween post nos. 8 and 9 or the start of

7'-8'5/8"
o T - - — - — - - - — - - - — - — - — - - - -
25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9
L—-L 6" (Typ.) i—-L 3 (Typ.)
A B
I ]
) | T | | | ! | | -t 23
) II [ [ | | Vil L
| ] 7 5/16"
1
i |
| 1
I
r-\¢J ER
S3x5.7 63" long posts with S3x5.7 84" long posts with
1/47x8"x2’ stq‘g soil plates 1/4°8"2’, steel Soil plates
—and 5"x3 1/2"x3/8 angles undl two 5"x3 1/29x3ﬁ8q'
s S3x5.7 84" Ion% anchor post with
1/4"x8"x2! stegl soil plate and
b 5%3 1/2"x3/8" angle -

Midwest Roadside
Safety Facility

SHEET:
Type IlA Box Beam Terminal 1of 12
(K¥BBT-5)
DATE;
Systern Layout 5/18,/2009
DRAWN BY:
RT/css/
DWG. NAME, SCALE: None [REV. BY:
NYBET-5_R3 UNITS: Inches |KAP /RKF

Figure M-13. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5
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Post No. X—Coordinate Y—Coordinate
9 0 0
8 5'—11 1/4" 1.98/16"
7 8'-10 3/16" 6 1/16"
6 11'=10 3/16" 1'-1 7/8"
5 14'-7 1/8" 2'-0 1/18"
4 17'-8 7/16" 2'-5 7/16"
3 20'-0 1/8" 4'-5 g/18"
2 22'-11 15/18" 5'-3 5/16"
1 26'-1 7/16" 7’-0 3/8"

Note: (1) All coordinates dimensioned from the

centerline of post no. 9 to the centerline

of each post.

PLAN VIEW

ELEVATION VIEW

L LI L LI LELALE i ii il idids _i

Midwest Roadside
Safety Facility

SHEET:
Type llA Box Beam Terminal 2 of 12
(K¥BBT-5)

DATE:
End Assembly 5/18,/2008

DRAWN BY:

Sl

DWG. NAME, SCALE: None [REV. BY:

NYBET-5_R3 UNITS: Inches |KAP /RKF

Figure M-14. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5
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60¢

B - UVB

5 7/8"

11" (To Top of Post)

1/2"

SECTION C-C

Notes: (1) Post no. 3 is not bolted
to the box beam.

Angle Clip Connec to
F‘osi; w:th Two fq

ABO? Hex Elolts
wuth One Nut and Two
Washers Per Bolt

DETAIL D
SCALE 1 : B

DEFAL E

SCALE

: 8

i

Side View
SECTION C-C

Qﬂﬁ x 8" ASTM A307
ex Bolt with _Nut

and 2 Washers
(Posts 2 and

¥ i |

Per Bolt
4 Only

SECTION F—
SCALE 3

F

1 325

Midwest Roadside
Safety Facility

Type llA Box Beam Terminal
(K¥BBT-5)

End Section

SHEET:
3of 12

DATE:
5/18,/2008

Drawn By:

By

DWG. NAME,
NYBBT-5_R3

SCALE: Mone

REV. BY:

UNITS: Inches |KAP /RKF

Figure M-15. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5
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—
e |

23/4" ASTM
A325 Hex Nut

o

1/4"/2 1/8" @ 10 7/8"

23/4"x2" ASTM A325 Hex Bolt

Tack weld all

nuts to splice
plates prior to
assembly

DETAIL H
SCALE 1 : 8
Traffic—Side View

Nut

23/8"x7 1/2"
/&2 178 Hox. Boit
Al
4
Lu ST
2367 woaner 2367 Hox

21/2"x 1 _5/8"
ASTM A307 Hex

Bolt with &1/2

DETAIL G MNarrow Washer
SCALE 1 : 9 and Hex Nut
SHEET:
Type llA Box Beam Terminal 4 of 12
(K’BBT—E?) =
Splice Specifications 5/18,/2008
[ORAWH &Y |
Midwest Roadside 7
Safety Facility [o% we SCALE: None [REV. BY:
NYBET-5_R3 UNITS: Inches |KAP/RKF

Figure M-16. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5
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e ¢7/8"

~{ 2 374" L 35

Splice Plate
Parts b7

© 0 © 0O O © o ©

Assembled Splice Plote and Nuts
Parts b7 and b4

Tack weld all nuts
to splice plates
prior to assembly

5/8" ——

Midwest Roadside
Safety Facility

SHEET:
Tm’e IlA Box Beam Terminal 5 of 12
(NYBBT—5

DATE:
Splice Plate Details 5/18,/2008

DRAWN BY:

RJT/CS5,

B/

DWG. NAME, SCALE: None [REV. BY:

NYBET-5_R3 UNITS: Inches |KAP/RKF

Figure M-17. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5
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SCALE 1 : 16 Part c2
SCALE 1 : 16

i 17'-11 7/8" !

4 7/16" SIDE VIEW
6"
2'—1 1/2" | 6'-0" 1

KX S ' — W
®1 1/8" Thru =

L @1 1/8" Thru ~—o1/2"
BOTTOM VIEW

R 35'-0"

. Horizontal Tangent
B8"x6"x3/16" Box Bedm Section
Part b8

a &"

®1/2" Thru — ®5/8" Thru

@1 1/8" Thru 7\

SIDE VIEW Y ®13/16" Thru

@1/2" in bottom

4 1/27

surface only
ﬁ_L
]
T
BOTTOM VIEW BOTTOM VIEW 3
@1 1/8" Thru ®5/8" Thru
5 /25

@1 1/8" Thru

KR

SHEET:

T ee IlA Box Beam Terminal |6 of 12
&'—0" (K¥BaT-5)
4 1/2" 6" _ onTE

‘ 30" Box Beam Sections 5/18/2008
BOTTOM VIEW DRAWN BY:

el End hassibl Midwest Roadside e

6 x6"x3/‘|6 Box Bearn Section Safety Facility [? W& SCALE: Nona |ReV. BY:

Part 7 NYBET-5_R3 UNITS: Inches |KAP/RKF

Figure M-18. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5
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Part aB

g/16"

2 5/16" 6 13/16"|—

S3x5.7 End Post
Part c6

f

Midwest Roadside
Safety Facility

SHEET:
Tﬁee IlA Box Beam Terminal 7 of 12
(NYBBT-5)

DATE;
Terminal Post Details 5/18,/2008

DRAWN BY:

RJT/CS5,

B/

DWG. NAME, SCALE: None [REV. BY:

NYBET-5_R3 UNITS: Inches |KAP/RKF

Figure M-19. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5
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A s |- —~}— 3/16" | 2'-0" I
Bort oF"

End Assembly Cover Plate
Par{ o3 Notes (1) Lower corners of cover plate may
be chamfered to assist drainage.

4‘ — 1/2 — ¢5/8"
T |
4 12" 2 7’f{16.. 4 1/2" ] 2 %/s"
| i 17 T 11/15"
o ] 1 3/4" | 2 1/4 !
— 5" — 5/8" \ "
'l—,:n: T—>T 5/ | | ®13/16 —\O— 2"
3 1/2" _I__O/ o) o H f
| 1 .9/16"
’ [ a 5 [ ~TT— I T
e R —
5"%x3 1/2 X.-S/S 5 )(3 1/2")(3/8
Box Beam Shelf Angle — Post Nos. 3 and 5 through 26 End Assembly Bok Beamn Shelf Angle
Part a4 Y Bart c4 2
| |- 5/
T
| i f
4 1/2" i 2 5{16"
i
H 1/16
“ SHEET:
—5 " ?5/8" T ﬁ);e 1lA B)ox Bearn Terminal 8 of 12
_f_ i (Kj BBT—5 =
3 1/2" _*__d’ b Terminal Component Details 5/18/2008
l 1.9/16" I—
DRAWN BY:
53 1/2"x3/8" ol =l Midwest Roadside e
Box Beam Shelf Angle — Post Nos. 2 and SOfety FCIC”ity DWG. NAME, SCALE: None |REV. BY:
Pcrt cg NYBET-5_R3 UNITS: Inches |KAP/RKF

Figure M-20. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5
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Anchor Assembly—\

Anchor Bracket—\
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Box Beam
Anchor Bracket

_
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\

BCT Cable
/Anchor Assembly

ELEVATION VIEW

+=

Temporar% Concrete Barrier Termination
able Anchor Bracke
See PCB Termination

\—Studded Cable Anchor Bracket Base Post
See SR—5 Cable Release Lever Details

5'-10 3/8"

HFT Anchor Post

1'-3 9/16"
2 3/4" | /
-

®1" Grade 5 Heavy Hex Nut
and Washer

B lee]ee E *
— =
— 5 4

PLAN VIEW

SHEET:
Type llA Box Beam Terminal 9of 12
(K¥BBT-5)

DATE:
Downstream Anchorage Systemss/ie/zome

Midwest Roadside
Safety Facility

DRAWN BY:
RJT/CSS/
Sl
DWG. NAME, SCALE: None [REV. BY:
NYBET-5_R3 UNITS: Inches |KAP /RKF

Figure M-21. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5
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2 1375 \Y
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I 1 1‘/4"
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$3/4” 15/16%=- /2 —|=
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J., O—] I Side Plate
| |
3/16" —f—
| 12" |
Soil Plate
1'-8"
L
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'{m% BI+A_ 5%0: Bearm Terminal

Midwest Roadside
Safety Facility

10 of 12

DATE:
HFT Anchor Post Assembly 5/18,/2008
DRAWN BY:
RJT/CS5,
B/
DWG. NAME, SCALE: None [REV. BY:
NYBET-5_R3 UNITS: Inches |KAP/RKF

Figure M-22. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5
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/—Bcse Plate

/

. O /— Gusset

174"

Mounting F‘Iute—/

4 1/8

Cable Anchor Bracket

13'-9 1/2"

Base Plate

- i
s
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[ 1 | v e |

el T
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BCT Cable Anchor Assembly (FCAO1)

Mounting Plate

13'-g 1/2"

— —

BCT Cable Anchor Assembly

Midwest Roadside

Safety Facility [o% we

SHEET:
Tm,e llA Box Beam Terminal 11 of 12
(NYBBT—5

DATE:
Cable Anchor Bracket and 5/18,/2008
Anchor Cable Details

DRAWN BY:

il

SCALE: None [REV. BY:

NYBET-5_R3 UNITS: Inches |KAP/RKF

Figure M-23. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5
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NYBBT—5
ftern No. QrY. Description Material Spec
al 26 1/4" x 8" x 2’ steel soil plate A36 Steel
a2 29 @ 1/2" coarse thread 1 5/8" long hex bolt ASTM A307
a3 31 @ 1/2" hex nut ASTM A307
a4 23 5" x 3 1/2" x 3/8” box beam shelf angle A36 Steel
a5 31 2 1/2" narrow washer ASTM A307
a6 23 S3 x 5.7 63" long post A36 Steel
ay 2 S3 x 5.7 84" long post A36 Steel
b1 22 @ 3/8" coarse thread 7 1/2" long hex bolt ASTM A307
b2 22 @ 3/8" hex nut ASTM A307
b3 44 e 3/8" wide washer ASTM A307
b4 59 e 3/4" hex nut ASTM A325
b5 61 @ 3/4" wide washer ASTM A325
b6 56 @ 3/4" coarse thread 2" long hex bolt ASTM A307
b7 14 27" x 5 3/8" x 5/B" splice plate A3B Steel
b8 6 6" x 6" x 3/16" by 17'=11 7/8" long box beam ASTM A500 Grade
cl 1 End assembly horizontal 8" x 6" x 3/16" box beam ASTM A500 Grade B
c2 1 End assembly diagonal 8" x 6" x 3/16" box beam ASTM A500 Grade B
c3 1 End assembly 3/16" thick cover plate A36 Steel
c4 1 5" x 3 1/2" x 3/8" box beam anchor post shelf angle A36 Steel
c5 1 @ 3/4" coarse thread 7 3/4" long hex bolt ASTM A307
cB 1 S3 x 5.7 84" long post anchor post A36 Steel
c7 1 6"x6"x3/16” R 35" Curved Box Beamn ASTM A500 Grode
c8 2 2 1/2" coarse thread B” long hex bolt ASTM A307
c9 4 5" x 3 1/2" x 3/8" box beam shelf angle with 25/8" slot A36 Steel
cl0 4 @ 1/2" wide washer ASTM A307
SHEET:
'Em,t’é BI%‘— 5B)ox Bearn Terminal  [12 of 12
DATE:
Bill of Materials 5/18,/2008
ORAWN BY:
Midwest Roadside S
Saofety Facility [ e SR Nenw..[FEV. o8
NYBET-5_R3 UNITS: Inches |KAP/RKF

Figure M-24. Modified Type IIA Box Beam Terminal Details (English), Test No. NYBBT-5
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CFC 180 10 msec Extracted Average Acceleration - EDR-3
NYBBT-5
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CFC180 Extracted 10 msec Average Longitudinal Acceleration (g's)
Figure N-1. Graph of Longitudinal Occupant Deceleration (EDR-3), Test No. NYBBT-5
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Longitudinal change in velocity (m/s) - EDR-3

Time (sec)

CFC-180 Extracted Longitudinal change in velocity (m/s)

NYBBT-5
1
0
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0
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S
4
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-6
0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.6

Figure N-2. Graph of Longitudinal Occupant Impact Velocity (EDR-3), Test No. NYBBT-5
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Longitudinal change in displacement (m) - EDR-3

NYBBT-5

Displacement (m)
&

0 0.2 0.4 0.6 0.8 1 1.2 1.4
Time (sec)

CFC-180 Extracted Longitudinal Displacement (m)

1.6

Figure N-3. Graph of Longitudinal Occupant Displacement (EDR-3), Test No. NYBBT-5
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CFC 180 10 msec Extracted Acceleration - EDR-3
NYBBT-5

Acceleration (g's)

. LA A

) h \MNUAVI‘MN‘\@&W&{’

. ¥
-3
0 0.2 0.4 0.6 0.8 1 1.2 1.4
Time (sec)

CFC180 Extracted 10 msec Average Lateral Acceleration (g's)

1.6

Figure N-4. Graph of Lateral Occupant Deceleration (EDR-3), Test No. NYBBT-5
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CFC-180 Extracted Lateral change in velocity (m/s)

1.6

Figure N-5. Graph of Lateral Occupant Impact Velocity (EDR-3), Test No. NYBBT-5
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Figure N-6. Graph of Lateral Occupant Displacement (EDR-3), Test No. NYBBT-5
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Acceleration Severity Index (ASl) - EDR-3
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Figure N-7. Graph of Acceleration Severity Index (EDR-3), Test No. NYBBT-5
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CFC 180 10 msec Extracted Average Acceleration - DTS
NYBBT-5
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Figure N-8. Graph of Longitudinal Occupant Deceleration (DTS), Test No. NYBBT-5
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Longitudinal change in velocity (m/s)- DTS

NYBBT-5
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Figure N-9. Graph of Longitudinal Occupant Impact Velocity (DTS), Test No. NYBBT-5
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Longitudinal change in displacement (m)- DTS

NYBBT-5
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Figure N-10. Graph of Longitudinal Occupant Displacement (DTS), Test No. NYBBT-5
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CFC 180 10 msec Extracted Acceleration - DTS
NYBBT-5
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Figure N-11. Graph of Lateral Occupant Deceleration (DTS), Test No. NYBBT-5

01-€0T-€0-d¥.L "ON Hody ISYMN

0102 ‘07 Arenuer



1€¢

18
16
14
12
10

Velocity (m/s)
Qo

o N BB O

Lateral change in velocity (m/s) - DTS

NYBBT-5
P
S S~
/ T
0.2 0.4 0.6 0.8 1 1.2 1.4
Time (sec)

—— CFC-180 Extracted Lateral change in velocity (m/s)

Figure N-12. Graph of Lateral Occupant Impact Velocity (DTS), Test No. NYBBT-5
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Lateral change in displacement (m) - DTS
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Figure N-13. Graph of Lateral Occupant Displacement (DTS), Test No. NYBBT-5
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Figure N-14

. Graph of Roll, Pitch, and Yaw Angular Displacement (DTS), Test No. NYBBT-5
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Figure N-15. Graph of Acceleration Severity Index (DTS), Test No. NYBBT-5
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APPENDIX O Modified Type I1A Box Beam Terminal in Ditch System Details - English
Units, Test No. NYBBT-6

235



' 132'-0 1/4”
7'-8 5/8" —
1
| o 2 A
iy \,’5&1@
g 7 8 7.5°
i = = i
26 25 24 23 22 21 20 1i7: 16 13 152 11 10 9
6" (Typ.) 3 (Typ.)
A
- i L
1 - il
==
; 1 ﬁ_ T
it
i ] - . - I
7 5/16"
. ' (19 op
I I of Box
| . B.?cm End
erminal
A <t ' glmtrea
ate
S3x5.7 84" Ion posts with
S3x5.7 63" | t ith
1/’:‘_.."%,.)( ) 0“‘% pos T}I:;:Ies 1/4"x8"x2’ Steﬁ sgu pla;es '—g"
“and 5"x3 1/2 %378" Gngles ggg,ets‘"" 5"x3 L (To Bottom
S3x5. Ion anchor post with of Ditch
1/4 xB x steel soil plate and
5%%3 1/2 x3 8" angle -
3 b 3-0"
(Bimensonyd éﬁNEe”)d Notes: (1) Test no. 2—34 conducted at 70 kph and 7.5
1'-0" 4 I 1'-0" to degrees with the tan é;ent and the right—side of the
| Slope Break 1100C vehicle aligned at the centerline of post no.
Point | @) 2.
i See notes on page 15 for assembly procedures for
1 box beom end terminal.
i SHEET:
1 Type llA Box Beam Terminal 1of 15
! (K¥BBT—6)
| .i/ DATE:
1 System Layout 5/18/2009
E 1 ORAWN BY:
] — . .
ai Midwest Roadside o
_ ION, B— Safety Facility [ we SO e [t 9
%E}EEEN“ A gO SS%(;II—_EON1 E :[;30 Y 4 NYBBT-6_R11 UNITS: Inches |KAP/RKF

Figure O-1. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6
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1

Ly

Post No. X—Coordinate Y¥—Coordinate
9 0 0
8 5'-11 1/4" 19/18" Bottom of Ditch
7 8'-10 3/16" 6 1/16"
5] 11'=10 3/16" 1'-1 7/8"
5 14'-7 1/8" 2’0 1/18"
4 17'-8 7/16" 2'-5 7/16"
3 20'-0 1/8" 4'-5 g/16"
2 22'-11 15/18" 5'-3 5/16" i
1 26'-1 7/16" 7'-0 3/8" oot

7'-8 9/16"

) 3_o" \‘3‘—0 1/16"\,31'—0 1/15"'\

PLAN VIEW

Beginning of 4’ Vertical Curve

n
o T i r
e e s | :
b } ]
il | i
- 1T 1 C
1]

ELEVATION VI

EW

Notes: (1) All coordinates dimensioned from the centerline of post no. 9
to the centerline of each post.

(2) The sloped end terminal is not shown with the entire terminal
depressed into the ditch. See page 12 for installation details

Midwest Roadside
Safety Facility

SHEET:
Type llA Box Beam Terminal 2 of 15
(K¥BBT-6)

DATE:
End Assembly 5/18,/2009

DRAWN BY:

Sl

DWG. NAME, SCALE: MNone [REV. BY:

NYBET-6_R11 UNITS: Inches |KAP/RKF

Figure O-2. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6
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B - UVB

5 7/8"

11" (To Top of Post)
T r

Qﬂﬂ x 8" ASTM A307

ex Bolt with _Nut
and 2 Washers Per Bolt
(Posts 2 and 4 Only

1/2"

SECTION C—-C
1 Side View
SECTION C—C

Note: (1) Post ne. 3 is not bolted
to the box beam.

SECTION F—F
SCALE 1 : 25

SHEET:

Type llA Box Beam Terminal 3 of 15
FBar—6)

DATE:

Angle Clip Connected to End Section — Non—Ditch
F‘ogi; w:thp Two fq Detail I { 5/18/2009
th 0 4 ?G?GH'I‘?X Elolts DRAWN BY:
\m ne ut and Two . '
Washers Per Bolt pETAL € Midwest Roadside i
DETAIL D = Hi OWG. NAME. SCALE: None |REV. BY:
SCALE 1 : 6 SCALE : 8 Sofety FCICI|Ity NYBET-E_R11 UNITS: Inchas | AP /RIF

Figure O-3. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6
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23/4" ASTM

A3

—
e |

5 Hex Nut

Tack weld all

nuts to splice
plates prior to
assembly

o

1/4"/2 1/8" @ 10 7/8"

23/4"x2" ASTM A325 Hex Bolt

DETAIL H
SCALE 1 : 8
Traffic—Side View

1742 1/8"

~
L

S
H

!

23/8" ASTM
A307 Washer

23/8"x7 1/2"
ASTM A30
Hex Bolt

23/8" ASTM
A307 Hex

@1/2"x 1 5/8"
ASTM A307 Hex
Bolt with &1/2"

DETAIL G Marrow Washer
SCALE 1 : 9 and Hex Nut
SHEET:
Type llA Box Beam Terminal 4 of 15
*BBT—6) —
Splice Specifications 5/18,/2009
|DRawWN BY: |
Midwest Roadside Bl =/
Safety Facility [o% we SCALE: None [REV. BY:
NYBET-6_R11 UNIMS: Inches |KaP/RikF

Figure O-4. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6
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97/8"
/_
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Figure O-5. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6
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Figure O-6. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6
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Figure O-7. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6
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Figure O-8. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6
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Figure O-9. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6
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Figure O-10. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6
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Figure O-12. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6
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NYBBT-6
ltem No. QrY. Description Material Specifications
al 26 1/4" x 8" x 2' steel soil plate A36 Steel
a2 29 @ 1/2" coarse thread 1 5/8" long hex bolt ASTM A307
a3 31 e 1/2" hex nut ASTM A307
a4 23 5" x 3 1/2" x 3/8" box beam shelf angle A36 Steel
a5 31 2 1/2" narrow washer ASTM A307
ab 23 S3 x 5.7 63" long post A36 Steel
a7 2 S3 x 5.7 84" long post A36 Steel
b1 22 2 3/8" coarse thread 7 1/2” long hex bolt ASTM A307
b2 22 2 3/8" hex nut ASTM A307
b3 44 @ 3/8" wide washer ASTM A307
b4 59 @ 3/4" hex nut ASTM A325
b5 61 e 3/4" wide washer ASTM A325
b6 56 @ 3/4" coarse thread 2" long hex bolt ASTM A307
b7 14 27" x 5 3/8" x 5/8" splice plate A36 Steel
b8 6 6" x 68" x 3/16" by 17'—11 7/8" long box beam ASTM A500 Grade B
cl 1 End assembly horizontal 6" x 6" x 3/16" box beam ASTM A500 Grade B
c2 1 End assembly diagonal 6” x 6" x 3/16" box beam ASTM A500 Grade B
c3 1 End assembly 3/16" thick cover plate A36 Steel
c4 1 5" x 3 1/2" x 3/8" box beam anchor post shelf angle A36 Steel
c5 1 @ 3/4" coarse thread 7 3/4" long hex bolt ASTM A307
cB 1 S3 x 5.7 84" long post anchor post A36 Steel
c7 1 6"x6"x3/16" R 35" Curved Box Beam ASTM A500 Grade B
c8 2 e 1/2" coarse thread 8" long hex bolt ASTM A307
c9 4 5" x 3 1/2" x 3/8" box beam shelf angle with 25/8" slot A36 Steel
cl0 4 @ 1/2" wide washer ASTM A307
SHEET:
'Em,eé BI%- EsB)c:x Beam Terminal 1 of 15
Bill of Materials :Tfr_:mm
[DRAWN BY: |
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Figure O-14. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6
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Notes: (1) When constructin% the end terminal section (curved box beam and post nos. 1 through 8), set post nos.
6 through 8 in the soil, attach rail to post no. B, and attach the curved end section of box beam
loosely at the splice between post nos. 8 and 9. Allow the box beam to hang free over the ditch in
order to acquire the deflection in the end terminal. Utilizing only a reasonablé amount of downward
force, the deflection should be a proximate'__ly 6 inches or more when compared to the end terminal
section on flat ground (see detail below). Finally, set and attoch post nos. 1, 2, and 4 through 8, and
tighten remaining hardware in end terminal system. Note that post no. 3 is not attached to the rail.

(2) During the process, document the amount of effort required to achieve the deflection of the end section
for use in Tuture New York Box Beam End Terminal drawings. Also, document the actual amount of
deflection that was achieved.

(3) If 6 inches of deflection cannot be attained with the use of reasonable downward force, contact the
office to determine whether full amount of deflection is needed.

(4) If roil end is depressed 6 inches, the tog and bottom of the rail end will be approximately 31 5/16 and
26 inches, respectively, above the ditch bottom.
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Figure O-15. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-6
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APPENDIX P Modified Type 1A Box Beam Terminal in Ditch System Details -Metric and
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Figure P-1. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7
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Figure P-2. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7
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Figure P-3. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7
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Figure P-4. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7
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Figure P-5. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7
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Figure P-6. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7
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Figure P-7. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7
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Figure P-8. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7
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Figure P-9. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7
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Midwest Roadside
Safety Facility

SHEET:

Type llA Box Beam Terminal 10 of 15
(K’BBT—}')
DATE:
HFT Anchor Post Assembly 10/8,/2008
DRAWN BY:
il
DWG. NAME, SCALE: Mone |REV. BY:
NYBET-7_R2Zm UNITS: mm | KAP/RKF

Figure P-10. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7
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SHEET:
Type llA Box Beam Terminal 11 of 15
(¥Bs7-7)
DATE:
Cable Anchor Bracket and 10/3,/2008
Anchor Cable Details
DRAWN BY:
Midwest Roadside i
Sofety Facility [ e SOME Nenw..[FEV. o8
NYBET-7_R2Zm UNITS: mm | KAP /RKF

Figure P-11. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7
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Notes: (1) System shown with the end terminal depressed 305mm.

(2) Embedment depth measured relftive to the intersection of the slope
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Midwest Roadside
Safety Facility

post.
SHEET:
Type llA Box Beam Terminal 12 of 15
(m’BBT—?)
DATE:
Systern Position Relative 10/9/2008
te Ditch —
DRAWN BY:
S
DWG. NAME, SCALE: None |[REV. BY:
NYBET-7_R2Zm UNITS: mm | KAP /RKF

Figure P-12. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7
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Point)
2134
SECTION -1

Midwest Roadside
Saofety Facility

SHEET:

Type IIA Box Beam Terminal

(KE’BBT-—?) 15 of 15
DATE:

Ground with Ditch and Roundoff |10/a/2008
DRAWN BY:
-

DWG. NAME, SCALE: None |REV. BY:

NYBET-7_R2m UNITS: mm | KAP/RKF

Figure P-13. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7
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NYBBT-7
Item No. Qry. Description Material Specifications
al 26 6 x 203 x 610mm steel soil plate A36 Steel
a2 29 @ 13mm coarse thread 41mm long hex bolt ASTM A307
a3 5 @ 13mm hex nut ASTM A307
a4 23 127 x 89 x 10mm box beam shelf angle A36 Steel
ad 31 @ 13mm narrow washer ASTM A307
ab 23 576x8.5 1600mm long post A36 Steel
a7 2 S76xB.5 2134mm long post A36 Steel
b1 22 @ 10mm coarse thread 191mm long hex bolt ASTM A307
b2 22 2 10mm hex nut ASTM A307
b3 44 @ 10mm wide washer ASTM A307
b4 59 @ 19mm hex nut ASTM A325
b5 61 2 19mm wide washer ASTM A325
b6 56 @ 19mm coarse thread 51mm long hex bolt ASTM A307
b7 14 686 x 137 x 16mm splice plate A36 Steel
b8 6 152 x 152 x 4.8mm by 5483mm long box beam ASTM A500 Grade B
cl 1 End assembly horizontal 152 x 152 x 4.8mm box beam ASTM A500 Grade B
c2 1 End assembly diagonal 152 x 152 x 4.8mm box beam ASTM A500 Grade B
c3 1 End assembly 4.8mm thick cover plate A36 Steel
c4 1 127 x 89 x 10mm box beam anchor post shelf angle A36 Steel
c5 1 @ 19mm coarse thread 197mm long hex bolt ASTM A307
cB 1 S76x8.5 2134mm long post anchor post A36 Steel
c7 1 152 x 152 x 4.8mm R 10.67m Curved Box Beam ASTM A500 Grade
cB 2 @ 13mm coarse thread 203mm long hex bolt ASTM A307
c9 4 127 x 89 x 10mm box beam shelf angle with 216mm slot A36 Steel
c10 4 ® 13mm wide washer ASTM A307
SHEET:
'{m}’é Blﬁ— ?B)ox Beam Terminal 1 of 15
DATE:
Bill of Materials 10/8,/2008
DRAWN BY:
Midwest Roadside B
Saofety Facility  [ov W SCALE: Nene [REV. B:
NYBET-7_R2m UNITS: mm | KAP /RKF

Figure P-14. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7
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6 through B in the soil, attach rail to post no. 8, and attach the curved end section of box beam
loosely at the splice between post nos. 8 and 9. Allow the box beam to hang free over the ditch in
order to acquire the deflection in the end terminal. Utilizing only a reasonablé amount of downward
force, the deflection should be a proximate'__ly 152mm or more when compared to the end terminal
section on flat ground (see detail below). Finally, set and attoch post nos, 1, 2, and 4 through 8, and
tighten remaining hardware in end terminal system. Note that post no. 3 is not attached to the rail.

for use in future New York Box Beam End Terminal drawings. Also, document the octual amount of
deflection that was achieved.
to determine whether full amount of deflection is needed.

(4) If rail end is depressed 152mm, the top and bottom of the rail end will be approximately 795mm and
660mm, respectively, above the ditch bottom.

Notes: (1) When censtructinﬁ_l the end terminal section (curved box beam and post nos. 1 through 8), set post nos.

(2) During the process, document the amount of effort required to achieve the deflection of the end section

(3) If 152mm_of deflection cannot be attained with the use of reasonable downward force, contact the office

|
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ottom of Ditch)

Non—Deflected
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Deflected Rail Position

Dime Sl |
imensione (o]
762 ottom of Ditch) 762 508
¥ i |
! ] t
| m
1 m
i rﬂh
d I
I m |
P
ki ; kl
| m |
Lin | P
- Ll |
H
g
w

Midwest Roadside

Safety Facility [ we

SHEET:
Type llA Box Beam Terminal 15 of 15
(K¥BBT-7)

DATE:
Additional Notes 10/3,/2008

[ORAWH Y- |

Sl

SCALE: MNone |[REV. BY:

NYBET-7_R2Zm UNITS: mm | KAP /RKF

Figure P-15. Modified Type IIA Box Beam Terminal in Ditch System Details (Metric), Test No. NYBBT-7
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1/4 xB x steel soil plate and
5"%3 1/2 x3 8" angle -
p p 1 '_ o
(Dimensioned to End Notes: (1) Test no. 3—35 conducted at 100 kph and 25
1'—0" 4 I 1'=0" to of Vertical Curve) degrees with the tangent and the right side of the
Slope Break 2270P vehicle aligned with the bolt hole on top of
Point the box beam ot post no. 5.
i . (2) See notes on page 15 for assembly procedures for
1 box beam end terminal.
i SHEET:
1 Type |IA Box Beam Terminal 1of 15
! (K¥BBT-7)
| .[/ N W DATE:
i Systemn Layout 5/ 18,/2009
E 1 ORAWN BY:
] — . .
hi Midwest Roadside B o/
_ SECTION B—B Safety Facilit Dc, NAE. SBALE: Nerw:, | FEV. 2
%Eﬁ'[ﬁé)hﬂ A gO SCALE 1 - 30 Yy 4 NYBET—7_R2 UNITS: Inches |KAP /RKF

Figure P-16. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7
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Ly

Post No. X—Coordinate Y—Coordinate
9 0 0
B 511 1/4 19/16 Bottom of Ditch
7 8'-10 3/16" 6 1/16"
6 11'=10 3/186" 1'—=1 7/8"
5 14'-7 1/8" 2'-0 1/18"
4 17'-8 7/16" 2'-5 7/18"
3 20'-0 1/8" 4'-5 9/16"
2 22'-11 15/186" 5'-3 5/16" e
] " [ » R 35-0
1 26'-1 7/16 7'-0 3/8

7'-8 9/16

PLAN VIEW

Beginning of 4’ Vertical Curve

n====—="1

I
|
r
|
&
ge====

ELEVATION VI

EW

Notes: (1) All coordinates dimensioned from the centerline of post no. 9
to the centerline of each post.

(2) The sloped end terminal is not shown with the entire terminal
depressed into the ditch. See page 12 for installation details

Midwest Roadside
Safety Facility

SHEET:
Type llA Box Beam Terminal 2 of 15
(F‘Q’BBT—?)

DATE:
End Assembly 5/18,/2009

DRAWN BY:

S

DWG. NAME, SCALE: None |[REV. BY:

NYBET-7_R2 UNITS: Inches |KAP/RKF

Figure P-17. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7
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Note: (1) Post no. 3 is not bolted
to the box beam.
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Midwest Roadside
Saofety Facility

SECTION F—-F
SCALE 1 : 25
SHEET:
Thee llA Box Beam Terminal 3 of 15
BBT-7)
DATE:
End Section — Non—Ditch 5/18,/2009
Detail I
DRAWN BY:
il
DWG. NAME, SCALE: None |REV. BY:
NYBET-7_R2 UNITS: Inches |KAP/RKF

Figure P-18. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7
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SCALE 1 : 9
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Midwest Roadside
Safety Facility

Type llA Box Beam Terminal
(¥Bs7-7) ;

Splice Specifications

SHEET:
4 of 15

DATE:
5/18/2009

i

DRAWN BY:

DWG. NAME,
NYBET-7_R2

SCALE: Mone |REV. BY:
UNITS: Inches |KAP /RKF

Figure P-19. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7
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Splice Plate
Parts b7
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tack welded nuts.

Notes: (1) Sp!:kc;:e plates with 3/4"—10 threaded holes may be substituted for the

Assembled Splice Plote and Nuts
Parts b7 and b4

Tack weld all nuts
to splice plates
prior to assembly

5/8" ——

Midwest Roadside
Safety Facility

SHEET:
Type llA Box Beam Terminal 5 of 15
(K’BBT—?)

DATE:
Splice Plate Details 5/18,/2009

DRAWN BY:

Sl

DWG. NAME, SCALE: MNone [REV. BY:

NYBET-7_R2 UNITS: Inches |KAP/RKF

Figure P-20. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7
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Figure P-21. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7

01-€0T-€0-d¥.L "'ON Hody ISYMN

0102 ‘0z Arenuef



€LT

Part a6

2 5/16" 6 13/16"|—

S3x5.7 End Post

f

Part c6
SHEET:
Type llA Box Beam Terminal 7 of 15
(NQBBT—7) —
Terminal Post Details 5/18,/2008
[ORAWH Y- |
Midwest Roadside i
Sofety Faclhty DWG. NAME, SCALE: None |REV. BY:
NYBET-7_R2 UNITS: Inches |KAP/RKF

Figure P-22. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7
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Figure P-23. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7
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SHEET:
Tm’e IlA Box Beam Terminal 9 of 15
(NYBBT-7)

DATE:
Downstrearm Anchorage 5/18,/2009
Systems I

DRAWN BY:

RJT/CSS,

B ©%/

DWG. NAME, SCALE: MNone [REV. BY:

NYBET-7_R2 UNITS: Inches |KAP/RKF

Figure P-24. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7
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Midwest Roadside
Safety Facility

Type llA Box Beam Terminal
(K&a87-7) ;

SHEET:
10 of 15

DATE:
HFT Anchor Post Assembly 5/18,/2009
DRAWN BY:
RJT/CSS,
B e/
DWG. NAME, SCALE: Mone |REV. BY:
NYBET-7_R2 UNITS: Inches |KAP/RKF

Figure P-25. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7
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Midwest Roadside
Safety Facility

SHEET:
Type llA Box Beam Terminal 11 of 15
(K’BBT—T)

DATE:
Cable Anchor Bracket and 5/18,/2009
Anchor Coble Details 1

DRAWN BY:

Sl

DWG. NAME, SCALE: MNone [REV. BY:

NYBET-7_R2 UNITS: Inches |KAP/RKF

Figure P-26. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7
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Notes: (1) System shown with the end terminal depressed 12 inches.

(2) Embedment depth measured relftive to the intersection of the slope

Midwest Roadside
Safety Facility

post.
SHEET:
Type llA Box Beam Terminal 12 of 15
(m’BBT—?)
DATE:
Systern Position Relative 5/18/2009
te Ditch I
DRAWN BY:
S
DWG. NAME, SCALE: None |[REV. BY:
NYBET-7_R2 UNITS: Inches |KAP/RKF

Figure P-27. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7
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SECTION ||

Midwest Roadside
Saofety Facility

SHEET:

Type IIA Box Beam Terminal

(KE’BBT-—?) 15 of 15
DATE:

Ground with Ditch and Roundoff |s/1a/2000
DRAWN BY:
-

DWG. NAME, SCALE: None |REV. BY:

NYBET-7_R2 UNITS: Inchas | AP /RIF

Figure P-28. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7
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NYBBT-7
Item No. Qry. Description Material Specifications
al 26 1/4" x 8" x 2' steel soil plate A36 Steel
a2 29 @ 1/2" coarse thread 1 5/8" long hex bolt ASTM A307
a3 31 2 1/2" hex nut ASTM A307
a4 23 5" x 3 1/2" x 3/8" box beam shelf angle A36 Steel
a5 31 e 1/2" narrow washer ASTM A307
ab 23 S3 x 5.7 63" long post A36 Steel
a7 2 S3 x 5.7 84" long post A36 Steel
b1 22 @ 3/8" coarse thread 7 1/2" long hex bolt ASTM A307
b2 22 e 3/8" hex nut ASTM A307
b3 44 e 3/8" wide washer ASTM A307
b4 29 @ 3/4" hex nut ASTM A325
b5 61 @ 3/4" wide washer ASTM A325
b6 56 @ 3/4" coarse thread 2" long hex bolt ASTM A307
b7 14 27" x 5 3/8" x 5/8" splice plate A36 Steel
b8 6 6" x 68" x 3/16" by 17'—=11 7/8" long box beam ASTM A500 Grade B
cl 1 End assembly horizontal 8” x 8" x 3/18" box beam ASTM A500 Grade B
c2 1 End assembly diagonal 6" x 6" x 3/16"” box beam ASTM A500 Grade B
c3 1 End assembly 3/18" thick cover plate A36 Steel
c4 1 5" x 3 1/2" x 3/8" box beam anchor post shelf angle A36 Steel
c5 1 @ 3/4" coarse thread 7 3/4" long hex bolt ASTM A307
cb 1 S3 x 5.7 84" long post anchor post A36 Steel
c7 1 68"x6"x3/16" R 35" Curved Box Beam ASTM A500 Grade B
c8 2 @ 1/2" coarse thread 8" long hex bolt ASTM A307
c9 4 127 x 89 x 10mm box beam shelf angle with a216mm slot A36 Steel
cl0 4 2 1/2" wide washer ASTM A307
SHEET:
'{m}’é Blﬁ— ?B)ox Beam Terminal 1 of 15
DATE;
Bill of Materials 5/18,/2008
DRAWN BT
Midwest Roadside B
Saofety Facility  [ov W SCALE: Nene  [REV. B:
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Figure P-29. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7
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Notes: (1) When constructin% the end terminal section (curved box beam and post nos. 1 through 8), set post nos.
6 through 8 in the soil, ottach rail to post no. 8, and attach the curved end section of 'box beam
loosely at the splice between post nos. 8 and 9. Allow the box beam to hang free over the ditch in
order to acquire the deflection in the end terminal. Utilizing only a reasonable amount of downward
force, the deflection should be a proximaterly 6 inches or more when compared to the end terminal
section on flat ground (see detail below). Finally, set and attach post nos, 1, 2, and 4 through 8, and
tighten remaining hardware in end terminal system. Note that post no. 3 is not attached to the rail.

(2) During the process, document the amount of effort required to achieve the deflection of the end section
for use in tuture New York Box Beam End Terminal drawings. Also, document the actual amount of
deflection that was achieved.

(3) If 6 inches of deflection cannot be aottained with the use of reasonable downward force, contact the
office to determine whether full amount of deflection is needed.

(4) If rail end is depressed 6 inches, the tog and bottom of the rail end will be approximately 31 5/16 and
26 inches, respectively, above the ditch bottom.
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SHEET:
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Figure P-30. Modified Type IIA Box Beam Terminal in Ditch System Details (English), Test No. NYBBT-7
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CFC 180 10 msec Extracted Average Acceleration - EDR-3
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Figure Q-1. Graph of Longitudinal Occupant Deceleration (EDR-3), Test No. NYBBT-6
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Longitudinal change in velocity (m/s) - EDR-3
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Figure Q-2. Graph of Longitudinal Occupant Impact Velocity (EDR-3), Test No. NYBBT-6
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Longitudinal change in displacement (m) - EDR-3
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Figure Q-3. Graph of Longitudinal Occupant Displacement (EDR-3), Test No. NYBBT-6
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Figure Q-4. Graph of Lateral Occupant Deceleration (EDR-3), Test No. NYBBT-6
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Lateral change in velocity (m/s) - EDR-3

NYBBT-6
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Figure Q-5. Graph of Lateral Occupant Impact Velocity (EDR-3), Test No. NYBBT-6
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Lateral change in displacement (m) - EDR-3
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Figure Q-6. Graph of Lateral Occupant Displacement (EDR-3), Test No. NYBBT-6
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Acceleration Severity Index (ASl) - EDR-3
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Figure Q-7. Graph of Acceleration Severity Index (EDR-3), Test No. NYBBT-6
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CFC 180 10 msec Extracted Average Acceleration - DTS
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Figure Q-8. Graph of Longitudinal Occupant Deceleration (DTS), Test No. NYBBT-6
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Figure Q-9. Graph of Longitudinal Occupant Impact Velocity (DTS), Test No. NYBBT-6
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Longitudinal change in displacement (m) - DTS
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Figure Q-10. Graph of Longitudinal Occupant Displacement (DTS), Test No. NYBBT-6
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CFC 180 10 msec Extracted Acceleration - DTS
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Figure Q-11. Graph of Lateral Occupant Deceleration (DTS), Test No. NYBBT-6
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Figure Q-12. Graph of Lateral Occupant Impact Velocity (DTS), Test No. NYBBT-6
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Figure Q-13. Graph of Lateral Occupant Displacement (DTS), Test No. NYBBT-6
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Euler Angular Displacements - DTS

12 Test No. NYBBT-6
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Figure Q-14. Graph of Roll, Pitch, and Yaw Angular Displacement (DTS), Test No. NYBBT-6
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Acceleration Severity Index (ASI) - DTS
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Figure Q-15. Graph of Acceleration Severity Index (DTS), Test No. NYBBT-6
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Figure R-1. Graph of Longitudinal Occupant Deceleration (EDR-3), Test No. NYBBT-7
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Longitudinal change in velocity (m/s)- EDR-3
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Figure R-2. Graph of Longitudinal Occupant Impact Velocity (EDR-3), Test No. NYBBT-7
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Figure R-3. Graph of Longitudinal Occupant Displacement (EDR-3), Test No. NYBBT-7
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CFC 180 10 msec Extracted Acceleration - EDR-3
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Figure R-4. Graph of Lateral Occupant Deceleration (EDR-3), Test No. NYBBT-7
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Figure R-5. Graph of Lateral Occupant Impact Velocity (EDR-3), Test No. NYBBT-7
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Figure R-6. Graph of Lateral Occupant Displacement (EDR-3), Test No. NYBBT-7
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Figure R-7. Graph of Acceleration Severity Index (EDR-3), Test No. NYBBT-7
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Figure R-8. Graph of Longitudinal Occupant Deceleration (EDR-4), Test No. NYBBT-7
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Figure R-9. Graph of Longitudinal Occupant Impact Velocity (EDR-4), Test No. NYBBT-7
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Figure R-10. Graph of Longitudinal Occupant Displacement (EDR-4), Test No. NYBBT-7
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Figure R-11. Graph of Lateral Occupant Deceleration (EDR-4), Test No. NYBBT-7
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Figure R-12. Graph of Lateral Occupant Impact Velocity (EDR-4), Test No. NYBBT-7
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Figure R-13. Graph of Lateral Occupant Displacement (EDR-4), Test No. NYBBT-7
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Euler Angular Displacements - EDR-4
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Figure R-14. Graph of Roll, Pitch, and Yaw Angular Displacement (EDR-4), Test No. NYBBT-7
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Figure R-15. Graph of Acceleration Severity Index (EDR-4), Test No. NYBBT-7
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Figure R-16. Graph of Longitudinal Occupant Deceleration (DTS), Test No. NYBBT-7
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Figure R-17. Graph of Longitudinal Occupant Impact Velocity (DTS), Test No. NYBBT-7
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Figure R-18. Graph of Longitudinal Occupant Displacement (DTS), Test No. NYBBT-7
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Figure R-19. Graph of Lateral Occupant Deceleration (DTS), Test No. NYBBT-7
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Figure R-20. Graph of Lateral Occupant Impact Velocity (DTS), Test No. NYBBT-7
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Figure R-21. Graph of Lateral Occupant Displacement (DTS), Test No. NYBBT-7
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Euler Angular Displacements - DTS
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Figure R-22. Graph of Roll, Pitch, and Yaw Angular Displacement (DTS), Test No. NYBBT-7
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Figure R-23. Graph of Acceleration Severity Index (DTS), Test No. NYBBT-7
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Figure S-1. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8
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Figure S-2. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8
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SECTION E-E

Post no. 3 is not bolted to the box beam.

(2) Section view D—D encompasses the end terminal section only up to
the first splice.

(3) Section view F—F extends 2’ and only provides details for post no. 2. = -

(4) Post components and hardware in Section view F—F pertain to post SECTION F—F
nos. 2 and 4. SCALE 1 : 20
(5) Ground line not shown in Detail G for clarity.

SECTION D-D
SCALE 1 : 20
SHEET:
Angle Clip Connecteq to Type llA Box Beam Terminal 3 of
Post with Two @1/2 %1 3ol
si ASTM_ASO7 hiex Bolts, e oATE;
a 0. a2) wi ne Nu o —Di
Part No. 03‘—1 il Eg?oilsechon Non—Ditch 7/17/2008
Bala;hers (Part No. a5) Per R B |
O - -
Sl B [ Midwest Roadside i
. HiE DOWG. NAME, SCALE: 130 (REv. BY:
SCALE 1 : 6 SCALE 1 : 8 Sofety FCICI|Ity NYBET-8_RS UNITS: Inches | KAP /RKF

Figure S-3. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8
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@

/@

7/

A

DETAIL |
SCALE 1 : 3

1/8"

7 7
o] o o o
7'-4 1/18"
Box Beam End Terminal Assembly
Assernbly d4
B-UIvB

4

)

Midwest Roadside
Safety Facility

SHEET:

Type IlA Box Beam Terminal |4 of 16
(Test No. NYBBT-8) =
Bent Box Beamn Assembly 7/17/2008
[OREWN BY: |
il
DWG. NAME, SCALE: 116 |REV. BY:
NYBET-B_R5 UNITS: Inches |KAP/RKF

Figure S-4. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8
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DETAIL K
SCALE 1 : 7
Traffic—Side View

b1
b3

[-H P - -
SPUIRPERS SR s
Elu
|
0
- _ DETAIL B J-_r

=
~N—21/2"% 1 5/8"

- Bolt (Part No.
a2) with 21/2"
Narrow Washer
(Part No. o5
DETAIL J nd Hex Nut
SCALE 1 : 5 Part No. a3)
SHEET:
Type IlA Box Beam Terminal |5 of 16
(1Yest No. NYBBT-8) S
Splice Specifications 7/17,/2008
[ORAWH Y- |
Midwest Roadside i
Sofety FCICI|Ity DWG. NAME. SCALE: 118 |REV. BY:
NYBET-8_R5 UNITS: Inches |KAP/RKF

Figure S-5. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8
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®3/4"-10 Threaded Hole—l

W s W)

-~ 2 3/4" [— 3" 3" 3" SE/2E 3" 3" 3" —

5/8" -

Splice Plate with Tapped Holes
= Part b7 E

© 0 © 0 0 © O © i

Splice Plate with Tack—Welded Nuts

Tack Weld All Nuts
to Splice Plates
Prior to Assembly

Note: (1) SF!ice plates with tock—welded nuts may be substituted for the splice
plate with topped holes.

Midwest Roadside

Safety Facility

SHEET:
T1ype A Box Beam Terminal |6 of
(Test No. NYBBT-8)

DATE:
Splice Plate Details 7/17,/2008

[ORAWH Y- |

Sl

DOWG. NAME, SCALE: 14 REV. BY:

NYBET-8_R5 UNITS: Inches |KAP/RKF

Figure S-6. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8
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@1

4 1/2"|———-| 8"

—— 4-0 3/4" S —
795.?'

b 311 5/18" %T

SIDE VIEW
2'—1 1/2" —

o \

T X BOTTOM VIEW \
1/8" Thru ®5/8" Thru

rizontal End Assembl
6”>¢6' 3/16 t" Box Bectm Segtlon

Part
SCALE 1 : 16

17'-11 7/8"

f——3-7

7/8" —

??{\

L =

7/16" —4

SIDE VIEW 0)13/16" Thru
Y @1/2" in bottom

6"x6"x3/16 PBox Beam Section
SCALE 1 : 16

4 7/16" SIDE VIEW
6"
2'—1 1/2" | 6'-0" 1

60" ———

. 4 7/16"
2'-1 1/2"ﬂ|~8 ’:T

K

1 I

5 e

I

R_o° |

L @1 1/8" Thru

@1 1/8" Thru 7\

4 1/2"

BOTTOM VIEW

. Horizontal Tangent
B8"x6"x3/16" Box Bedm Section
Part b8

[s]

@1/2" Thru —

KR

\”/,// g
&
A

BOTTOM VIEW

. nlurved End Assembl
6"x6"x3/16" Box Beam Section
Part ¢7

< %1/2"

R 35'-0"

@1 1/8" Thru =2

4 1/27
6"

®5/8" Thru

surface only
ﬂ_L
|

BOTTOM VIEW ‘I 3/
p:ugonql End Assembly L5 1/2°

@1 1/8" Thru

Midwest Roadside

SHEET:

Saofety Facility

Type lIA Box Beam Terminal |7 of 16
(Test No. NYBBT-8) —
Box Beam Sections 7/17,/2008
DRAWN BY:
Sl
DWG. NAME, SCALE: 1:25 |REV. BY:
NYBBT-8_R5 UNITS: Inches |KAP/RKF

Figure S-7. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8

01-€0Z-€0-d¥.L ON Hodoyd ISYMIN

0102 ‘0T Arenuef



(1153

1/472 1/8"| 10

1/4772 1784

I
m L
1/4"/2 1/8" il L
Side View Front View

Terminal Post Assembly
Post Nos. 2 and 4
Assembly d1

2 13/16" — Y 1/4'172 1/87 @ 10 7/8"

2 13/16”'——— i

1/4"/2 1/8"

Side View

2 13/16" f+—

(i
;
1 I
::: o

/&2 178" —

Front View

Standard Line Post Assembl
Post Nos. 3 and 5 through 26
Assembly d3

. /4772 1/8'1i —
Side View Front View
End Terminal Anchor F;ost Assembly

ost No.
Assembly d2

me—11/4",72 1/8" @ 10 7/8"

1/4°2 1/8" @ 10 7/8"

Midwest Roadside
Safety Facility

SHEET:
Type IlA Box Beam Terminal |8 of 16
(Test No. NYBBT-8)

DATE:
Post Assembly Details 7/17,/2008

[ORAWH Y- |

Sl

DOWG. NAME, SCALE: 1:12 |REV. BY:

NYBBT-8_R5 UNITS: Inches |KAP/RKF

Figure S-8. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8
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53x5.7 Line Post without Soil Plate
Part a6

2 5/16" 6 13/16"|—

S3x5.7 Anchor Post without Soil Plate
Part c6

Midwest Roadside

Safety Facility [ we

SHEET:
Type IlA Box Beam Terminal [sof 16
(Test No. NYBBT-8) -
General Post Details without 7/17/2008
Soil Plates

DRAWN BY:

Sl

SCALE: 1:10 |REV. BY:

NYBBT-B_R5 UNITS: Inches |KAP/RKF

Figure S-9. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8
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3/16"
s sl

See Note 1

End Assembly Cover Plate
Par{ c3

4‘ l— 1/2"

t
4 1/2" 2 7{16"
¥ "

— ]
I

3

2'-0" ! -—||. 1/4"

g [
| I 1.9/16"

:
H ,

o]
g
o

573 1/2"x3/8"

Sy
4 1| 2"4i 2 5/16"
Ll: 11/16"
2"
—5"—

1 __|1,,__ _

Box Beam Shelf Angle — Post Nos. 3 and 5 through 26
Part a4

3 1/2

S
_f_ -*__({I A

J_ 1 9/16"
f

5"x3 1/2"x3/8"
Box Beam Shelf An%le — Post Nos. 2 and 4
art ¢9

I T, DR [T,

Soil Plate
Part a1

Note: (1) Corners of cover plate may be chamfered to assist drainage.

I — ¢5/8"
4 1/27 | 2 J 8"
T 1/16"
i "
1 3/4" | 2 1/4
. !
l @13/16" —\O— 2"
= 1 r
_I_ [Sppe— IT II
31/2" f—od]
5"x3 1/2"x3/8"
End Assembly Box Beam Shelf Angle
Part c4
SHEET:
T1ype A Box Beam Terminal |10 of 16
(Test No. NYBBT-8) —
Terminal Component Details ;-,fwlmm
[ORAWN BY: |
Midwest Roadside L
Safety Facility | e S | [Ree e
NYBBT-B_RS UNITS: Inches |KAP/RKF

Figure S-10. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8
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Box Beam
Anchor Brac

ket

BCT Cable
Anchor Assembly

Box Beam
Anchor Bracket

e

\\ MI

P
|

|

BCT Cable
/_Anchor Assembly

System Anchor Posts/

ELEVATION VIEW

o / l

M2 1/8
4n

@1" Grade 5 Heavy Hex Nut
and Wash\g:’

PLAN VIEW

| :.2—’_4 1‘/16“|_ 2 3/47 -I |-— ‘l - |9/15
AT : 5000 = 7
i S
o

/ L

SHEET:
Type llA Box Beam Terminal 1 of 16
(Test No. NYBBT-8) -
Downstrearm Anchorage 7/17,/2008
Systemms I
DRAWN BY:
Midwest Roadside B!
Sofety FCICI|Ity OWG. NAME, SCALE: 135 |Rev. Bv:
NYBBT-8_R5 UNITS: Inches |KAP/RKF

Figure S-11. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8
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Bt
ates
F
7\ a ront Plate
\3 E70XX
Base Plate
1 7/8" /—L
I_ [-]
==
_t ‘-...? _ M
N
Anchor Post Assembly
70X
1/4" TYP.
on Eoch 1/4171" N\
1 Side il
O\ o\
I
1 1
]
DETAIL L DETAIL M
SCALE 1 : 7 SCALE 1 : 7

2 13‘7ﬁ*\/

1/47

-/—W6x15

|

Anchor Post

E70XX

b 6" — 1/2" —

—‘ 6 3/16" 3 e 1/2"—‘r

I 1 1/4" H
4" Q i H
I @1 1/4"

- 6 1/4"

Base Plate
SCALE 1:8

Front Plate
SCALE 1:8

= L 1/2" — |
$3/4" — -‘4 15/16"
\ e a
\,573#6 :
" i Side Plate
I SCALE 1:8
3/16" ——
1 1'—2" ]
|_—
Soil Plate
SCALE 1:8
1'-8"
==L
SHEET:
pe lIA Box Beam Terminal |12 of 16

Midwest Roadside

-
(1Yest No. NYBBT-8)

DATE:

Systern Anchorage Assembly 7/17/2008

i

DRAWN BY:

Safety Facility [ w=

NYBBT-B_RS

SCALE: 1:20 |REV. BY:
UNITS: Inches |KAP/RKF

Figure S-12. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8
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E70XX

/—Bcse Plate

O /— Gusset
N/

Mounting F’Iute—/ \%V—<ETDXX

Base Plate

®7/8" 9" 1/2" — |-
i i
o"
10" 6"
Base Plate
SCALE 1 : 6
Rt
R
AL Gusset
SCALE 1 : B

— 4" — 1/2"4H>
11/8" 2"
AR |

BCT Cable Anchor Assembly
SCALE 1 : 8

6'-5" As

——

|
L — 1
i i
BCT Cable Anchor Assembly (FCAO1)
SCALE 1 : 8

Mounting Plate
SCALE ™ : 6

SHEET:

T1ype A Box Beam Terminal |13 of 16
(Test No. NYBBT-8)

DATE:
Cable Anchor Bracket and 7/17,/2008
Anchor Cable Details
DRAWN BY:
Midwest Roadside i

DWG. NAME,
NYBET-8_RS

SCALE: 1:4 REV. BY:
UNITS: Inches |KAP/RKF

Saofety Facility

Figure S-13. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8
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Test No. NYBBET-8
ltem No. Quantity Description Material Specifications
al 26 1/4" x 8" x 2" steel soil plate A36 Steel
a2 29 @ 1/2" coarse thread, 1 5/8" long hex bolt ASTM A307
a3 31 e 1/2" hex nut ASTM A307
a4 23 5" x 3 1/2" x 3/8" box beam shelf angle A36 Steel
a5 31 @ 1/2" narrow washer ASTM A307
ab 23 S3 x 5.7, 83" long post A36 Steel
a7 2 S3 x 5.7, 84" long post A36 Steel
b1 22 e 3/8" coarse thread, 7 1/2" long hex bolt ASTM A307
b2 22 e 3/8” hex nut ASTM A307
b3 44 e 3/8" wide washer ASTM A307
b4 1 @ 3/4" hex nut ASTM A307
b5 56 e 3/4" wide washer ASTM A325
b6 56 @ 3/4" coarse thread, 1 1/2" long hex bolt ASTM A325
b7 14 27" x 5 3/8" x 5/8" splice plate A36 Steel
b8 6 6" x 6" x 3/16" by 17'—11 7/8" long box beam ASTM A500 Grade B
b9 1 e 3/4" wide washer ASTM A307
cl 1 End assembly bent 6” x 6” x 3/16" box beam ASTM A500 Grode B
c2 1 End assembly diagonal 6" x 6" x 3/16" box beam ASTM A500 Grade B
c3 1 End assembly 3/16" thick cover plate A36 Steel
c4 1 5" x 3 1/2" x 3/8" box beam anchor post shelf angle A36 Steel
c5 1 @ 3/4" coarse thread, 8" long hex bolt ASTM A307
cB 1 S3 x 5.7, B4” long post anchor post A36 Steel
c7 1 6" x 8" x 3/16", R 35" Curved Box Beam ASTM A500 Grade B
cB 2 e 1/2" coarse thread, 8" long hex bolt ASTM A307
c9 4 5" x 3 1/2" x 3/8" box beam shelf angle with ¢ 5/8" slot A36 Steel
c10 4 e 1/2" wide washer ASTM A307
d1 2 Terminal Post Assembly -
d2 1 Terminal Anchor Post Assembly -
d3 23 Line Post Assembly -
d4 1 Box Beam End Terminal Assembly -
SHEET:
Type IlA Box Beam Terminal | of 16
('Fest No. NYBBT-8) s
Bill of Materials 717/ 2008
ORAWN BT
Midwest Roadside B =
Scfety FCICI'Ity OWG. NAME. SCALE: None |REV. BY:
NYBBT-8_R5 UNITS: Inches |KAP,/RKF

Figure S-14. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8
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Midwest Roadside
Safety Facility

SHEET:
T¥pe llA Box Beam Terminal 15 of 16
(Test No. NYBBT-8) =
System Isometric 7/17,/2008
DRAWN BY:
Sl
DWG. NAME, SCALE: 1:150 [REV. BY:
NYEET-B_R5 UNITS: Inches | KAP/RKF

Figure S-15. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8
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Midwest Roadside
Safety Facility

e |IA Box Beam Terminal

-a"gst No. NYBBT-8)

SHEET:
16 of 16

DATE:

Systemn lIsometric — As Built  |7/17/2000
TRAWN BY:
- aad
TWC. NAME. SCALE: 1:150 |REV. BY:
NYBBT-8_R5 UNITS: Inches |KAR /RIF

Figure S-16. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-8
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APPENDIX T Modified Type 1A Box Beam Terminal System Details - Metric and
English Units, Test No. NYBBT-9
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40240

|

1829 (Typ.) ’-_-‘914 (Typ.)

[ — - = - = - - Fﬂ_- - - - - - - - - - - - - - - - - - - - - - - - -
26

25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9

End Terminal POSS Assembly

gAsseme No. d1) gnd two
27x89%3.5 angles (Part No. c9)
A c
B —
B S a— == SR 1 1 | 1 i i | L ;
]
Il ||| i ' L (T1s$
o Top
: | of Box
| . B_]o._eam‘Enld
ermina
| 1
A Cover
C - Plate)
S}‘andargil LIiNTE Pd%:it Asdsembly E:d TELTinﬁl Agghor F;ost Assembly
ssem o. an ssem o. an
(I?.?xsgxg.s angle” (Part No. c4)

27x89x9.5 angle’ (Part No.
a4)

656 686 Note: (1) Modified test no. 3-35 conducted at 100 kph and
25 degrees with the tangent and the right side of
the 2Z70P vehicle aligned with the vertical bolt
located ot the midpoint of the rail and supported by
post no. 5 (NYBBT—9).
SHEET:
Type lIA Box Beam Terminal 10f 16
04 i (‘ngt No. NYBBT-9)
L A DATE:
Systern Layout 7/17/2008
DRAWN BY:
L1 | Midwest Roadside B
SECTION A—A SECTION. C—C Safety Facilit DA N, SGALE: 1:175 [REV. BY:
SCALE 1 : 30 SCALE 1 : 30 y y NYBET—8m_R1 UNITS: mem | KAP /RKF

Figure T-1. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9
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Post No. X—Coordinate Y—Coordinate

ELEVATION VIEW

Note: (1) All coordinates dimensioned from the centerline of post no. 9 to the
centerline of each post.

H
H
H
H
4
H
H
H
H

H
H
H

5 5 5 /\PI\\
8 1810 40 109 AV _
7 2697 154 ) E
6 3612 352 >
5 4448 611 B
4 5293 953 /’
3 6099 -7
2 6896 ’,/
1 7849 ~
| &
X
|l —— -
= 0:0:]-0-0]
[
9 2532
.
14 PLAN VIEW
I
% | | bl
|
914

1854
- 1359
SHEET:
Type llA Box Beam Terminal 2 of 16
(1Yest No. NYBBT-9) —
End Assembly 7/17,/2008
[ORAWH &Y |
Midwest Roadside B/
Safety Facility  [o% we SCALE: 140 [Rev. B
NYBAT-Sm_R1 UNITS: mm | KAP /RKF

Figure T-2. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9
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26.6" Il

L

17
W\ 7 279 (To Top of Post)

v
u

SECTION E-E

Notes: (1) Post no. 3 is not bolted to the box beam.

(2) Section view D—D encompasses the end terminal section only up to the
first splice.

(3) Section view F—F extends 810 and only provides details for post no. 2.

(4) ;ost dco‘{nponents and hardware in Section view F—F pertain to post nos.
an :

(5) Ground line not shown in Detail G for clarity.

Angle Clip Connected to
Post with Two M]12x41 ASTM
A307 Hex Bolts (Part No.
a2) with One Nut (Part No.
a3) and Two Washers (Part
No. a5) Per Bolt

DETAIL H
SCALE 1 : 8

DETAIL G
SCALE 1 : B

SECTION D-D
SCALE 1 : 20

SECTION F—F
SCALE 1 : 20

Midwest Roadside
Safety Facility

SHEET:
T¥pe llA Box Beam Terminal 3 of 16
(Test No. NYBBT-9) —
End Section — Non-Ditch 7/17,/2008
Detail M
DRAWN BY:
dad
DWG. NAME, SCALE: 1:30 |REV. BY:
NYBAT-Sm_R1 UNITS: mm | KAP /RKF

Figure T-3. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9
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p__p

2237

Box Beam End Terminal Assembly
Assemnbly d4

N
7/

-
A

DETAIL |
SCALE 1 : 3

3.2

B-UIVB

)

4

Midwest Roadside
Safety Facility

SHEET:

Type lIA Box Beam Terminal |4 of 16
(Test No. NYBBT-9) =
Bent Box Bearn Assembly 7/17/2008
[OREWN BY: |
Sl
DWG. NAME, SCALE: 1:16 |REV. BY:
NYBET-Sm_R1 UNITS: mm  |KaP /RKF

Figure T-4. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9
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¥
§

&

DETAIL B

DETAIL K
SCALE 1 : 7
Traffic—Side View

b1
b3

q
JgL

DETAIL J
SCALE 1 : 5

=
™ M12x41 ASTM

A307 Hex Bolt
(Part No._a2)
with 212.7
Narrow Washer
(Part No. o5
nd Hex Nut
Part No. a3)

Midwest Roadside
Safety Facility

Type IIA Box Beamn Terminal

(Test No. NYBBT-9)
Splice Specifications

SHEET:
5 of 16

DATE:
7/17/2008

By

DRAWN BY:

DWG. NAME,
NYBET-Sm_R1

SCALE: 118
UNITS: mm

REV. BY:

kAP /RKF

Figure T-5. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9
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@®19.1 Threaded Hole—l

v ®19.1 (Typ.)

l— 70

76

76

76

89

76

76 76 —

686

15.9 ==

Splice Plate with Tapped Holes
= Part b7 E

© O © O

O © O © 1

Splice Plate with Tack—Welded Nuts

Note: (1) SF!ice plates with tack—welded nuts moy be substituted for the splice
plate with topped holes.

Tack Weld All Nuts
to Splice Plates
Prior to Assembly

Midwest Roadside
Safety Facility

SHEET:
Type IlA Box Beam Terminal |6 of 16
(Test No. NYBBT-9)

DATE:
Splice Plate Details 7/17,/2008

[ORAWH &Y |

ad

DWG. NAME, SCALE: 14 REV. BY:

NYBAT-Sm_R1 UNITS: mm | KAP /RKF

Figure T-6. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9
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1238

1202

SIDE VIEW

152

648

1

(]

A

@29 Thru j

BOTTOM VIEW

Horizontal End Assembly
152x152x4.8 Box Beam Section

Part c1
SCALE 1 : 186

\ $15.9 Thru

1114 |

i
??f\

Li 1073—|

SIDE VIEW @20.6 Thru
Y ®12.7 in bottom

BOTTOM VIEW

Diagonal End Assembly

152x152%4.8 Box Beam Section
Part c2
SCALE 1 : 16

surface only

TV
—I ﬁi 40

i 5483 i
113 + 152 SIDE VIEW 152 J 113
| 647 t 1829 1 1829 647 ‘
| "\ o i"‘-'--—--..._____ I - — }  © |
\ ®29 Thru
®29 Thru ~—212.7 ®29 Thru
BOTTOM VIEW
R 10668 115
Horizontal Tangent
152x152x4.8_ Box Bedm Section
Part b8
@12.7 Thru — ®15.9 Thru
@29 Thru —
SHEET:
l IR Type IlA Box Beam Terminal |7 of 16
1829 (‘rest No. NYBBT-9) s
115 ;?ﬁ Box Beam Sections 7/17/2008
BOTTOM VIEW |DRAWN BY: |
Curved End Assembl . . RJT/CSS/
152x152x4.8_Box Beamn Section Midwest Roadside B
Part c7 Sofety Faciﬁty DWG. NAME. SCALE: 1:25 |REV. BY:
NYBAT-Sm_R1 UNITS: mm | KAP /RKF

Figure T-7. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9
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Figure T-8. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9
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Figure T-9. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9
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Figure T-10. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9
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Figure T-11. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9
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Figure T-12. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9
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Figure T-13. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9
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Test No. NYBBT-9
ltem No. Quantity Description Material Specifications
al 26 6.4 x 203 x 610 steel soil plate A36 Steel
a2 29 M12 coarse thread, 41 long hex bolt ASTM A307
a3 31 M12 hex nut ASTM A307
a4 23 127 x B9 x 9.5 box beam shelf angle A36 Steel
a5 31 M12 narrow washer ASTM A307
ab 23 576 x B.5, 1600 long post A36 Steel
a7 2 S76 x B.5, 2134 long post A36 Steel
b1 22 M10 coarse thread, 191 long hex bolt ASTM A307
b2 22 M10 hex nut ASTM A307
b3 44 M10 wide washer ASTM A307
b4 1 M20 hex nut ASTM A307
b5 56 M20 wide washer ASTM A325
b6 56 M20 coarse thread, 38 long hex bolt ASTM A325
b7 14 686 x 137 x 15.9 splice plate A36 Steel
b8 6 152 x 152 x 4.8 by 5483 long box beam ASTM A500 Grade B
b9 1 M20 wide washer ASTM A307
cl 1 End aossembly bent 152 x 152 x 4.8 box beam ASTM A500 Grade B
c2 1 End assembly diagonal 152 x 152 x 4.8 box beam ASTM AS00 Grade B
cl 1 End assembly 4.8 thick cover plate A36 Steel
cé4 1 127 x B9 x 9.5 box beam anchor post shelf angle A36 Steel
c5 1 M20 coarse thread, 203 long hex bolt ASTM A307
cB 1 S76 x B.5, 2134 long post anchor post A36 Steel
c7 1 152 x 152 x 4.8, R 10668 Curved Box Beam ASTM A500 Grade B
c8 2 M12 coarse thread, 203 long hex bolt ASTM A307
c9 4 127 x B9 x 9.5 box beam shelf angle with 215.9 slot A36 Steel
c10 4 M12 wide washer ASTM A307
d1 2 Terminal Post Assembly =
d2 1 Terminal Anchor Post Assembly -
d3 23 Line Post Assembly =
d4 1 Box Beam End Terminal Assembly -
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Figure T-14. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9
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Figure T-15. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9
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Figure T-16. Modified Type IIA Box Beam Terminal System Details (Metric), Test No. NYBBT-9
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Figure T-17. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9
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Figure T-18. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9
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(2) Section view D—D encompasses the end terminal section only up to
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(3) Section view F—F extends 2’ and only provides details for post no. 2.
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Figure T-19. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9
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Figure T-20. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9
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Figure T-21. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9
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Figure T-22. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9
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Figure T-23. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9
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Figure T-24. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9
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Figure T-25. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9
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Figure T-26. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9
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Figure T-27. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9

01-€0T-€0-d¥.L 'ON Hodoy JSUMIN

0102 ‘0z Arenuef



L9€

Side

Plates
F
7\ Ve ront Plate
N
= E70XX
Base F’Icte3 1/8"

s L
I—17/8 /— Q
'L
7 —{ M

N
Anchor Post Assembly
70X
1/4" TYP.

on Eoch 1/4171" \
Side il
O\

O\F

DETAIL L DETAIL M
SCALE 1 : 7 SCALE 1 : 7

2 13‘7ﬁ*\/

1/4"

-/—W6x15

|

Anchor Post

E70XX

(B e

—‘ 6 3/16" 3 e 1/2"—‘r

I 1 1/4" u
e ( <—|— 1
I @1 1/4"

Base Plate
SCALE 1:8

Front Plate
SC. 1:8

ALE
- 6 1/4"
" " 1/2" — |~
3/4 15/167=—
@3/ —\\—‘4 /
S I%‘]G" i
" i Side Plate
I SCALE 1:8
3/16" —fl—
R
Soil Plate
SCALE 1:8
1'-8"
S
SHEET:
Type IlA Box Beam Terminal [z of 16
(1Yest No. NYBBT-9) =

Midwest Roadside
Safety Facility

Systern Anchorage Assembly 7/17/2008

DRAWN BY:
RJT/CSS,
EM.( i
DWG. NAME, SCALE: 1:20 |REV. BY:
NYBET-5_R1

UNITS: Inches |KaP/RKF

Figure T-28. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9

01-€0T-€0-d¥.L 'ON Hodoy JSUMIN

0102 ‘0z Arenuef



89¢

E70XX

/—Bcse Plate ¢7/8"

O /—Gusset
\ / 10"

Mounting F‘Iute—/ E70XX

Base Plate

E70XX

Base Plate
SCALE 1 : 6

K
Z\T
|
—__—

SCALE 1 : B

| 4= —] 17/2% [»
11/8" 2" |- |
AR |

—1—

|
Ll Lt
| I I = '/i i Il |

BCT Cable Anchor Assembly (FCAO1)
SCALE 1 : 8

Mounting Plate
SCALE™ : 6

SHEET:
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Anchor Cable Details
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Safety Facility [ e SOME 14 [ReV. Y
NYBET-S_R1 UNITS: Inches |KAP/RKF

Figure T-29. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9
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Test No. NYBBT—-9
ltem No. Quantity Description Material Specifications
at 26 1/4" x 8" x 2' steel soil plate A36 Steel
a2 29 e 1/2" coarse thread, 1 5/8" long hex bolt ASTM A307
a3 31 e 1/2" hex nut ASTM A307
a4 23 5" x 3 1/2" x 3/8" box beam shelf angle A36 Steel
a5 31 @ 1/2" narrow washer ASTM A307
ab 23 S3 x 5.7, 63" long post A36 Steel
a7 2 S3 x 5.7, 84" long post A36 Steel
b1 22 e 3/8" coarse thread, 7 1/2” long hex bolt ASTM A307
b2 22 e 3/8” hex nut ASTM A307
b3 44 e 3/8" wide washer ASTM A307
b4 1 ® 3/4" hex nut ASTM A307
b5 56 e 3/4" wide washer ASTM A325
b6 56 @ 3/4" coarse thread, 1 1/2" long hex bolt ASTM A325
b7 14 27" x 5 3/8" x 5/8" splice plate A36 Steel
b8 6 6" x 8" x 3/16" by 17'=11 7/8" long box beam ASTM A500 Grade B
b9 1 e 3/4" wide washer ASTM A307
cl 1 End assembly bent 6" x 6" x 3/16" box beam ASTM A500 Grade B
c2 1 End assembly diagonal 6" x 6" x 3/16" box beam ASTM A500 Grade B
c3 1 End assembly 3/16" thick cover plate A36 Steel
c4 1 5" x 3 1/2" x 3/8" box beam anchor post shelf angle A36 Steel
c5 1 e 3/4"” coarse thread, 8" long hex bolt ASTM A307
cB 1 S3 x 5.7, 84" long post anchor post A36 Steel
c7 1 68" x 8" x 3/16", R 35" Curved Box Beam ASTM A500 Grade B
c8 2 e 1/2" coarse thread, 8” long hex bolt ASTM A307
c9 4 5" x 3 1/2" x 3/8" box beam shelf angle with ¢ 5/8" slot A36 Steel
c10 4 e 1/2" wide washer ASTM A307
d1 2 Terminal Post Assembly =
d2 1 Terminal Anchor Post Assembly -
d3 23 Line Post Assembly =
d4 1 Box Beam End Terminal Assembly -
SHEET:
Type llA Box Beam Terminal " of 16
('Fest No. NYBBT-9) S
Bill of Materials 7/17/2008
DRAWN BY:
Midwest Roadside S
Sc:fety FCICIllty OWG. NAME. SCALE: None |REV. BY:
NYBAT-G_R1 UNITS: Inches |KAP/RKF

Figure T-30. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9
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Midwest Roadside
Safety Facility

SHEET:
T¥pe IlA Box Beam Terminal 15 of 16
(Test No. NYBBT-9) =
System Isometric 7/17,/2008
DRAWN BY:
Y
DWG. NAME, SCALE: 1:150 |REV. BY:
NYBET-S_R1 UNITS: Inches |KAP/RKF

Figure T-31. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9
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Midwest Roadside
Safety Facility

'agpe IlA Box Beam Terminal

est No. NYBBT-9)

System Isometric — As Built

SHEET:
16 of 16

DATE:
7/17,/2008

DRAWN BY:
i

DOWG. NAME,
NYBET-S_R1

SCALE: 1:150
UNITS: Inches

REV. BY:
KAP /RKF

Figure T-32. Modified Type IIA Box Beam Terminal System Details (English), Test No. NYBBT-9
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Figure U-1. Graph of Longitudinal Occupant Deceleration (EDR-3), Test No. NYBBT-8
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Figure U-2. Graph of Longitudinal Occupant Impact Velocity (EDR-3), Test No. NYBBT-8
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Figure U-3. Graph of Longitudinal Occupant Displacement (EDR-3), Test No. NYBBT-8
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Figure U-4. Graph of Lateral Occupant Deceleration (EDR-3), Test No. NYBBT-8
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Figure U-5. Graph of Lateral Occupant Impact Velocity (EDR-3), Test No. NYBBT-8
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Figure U-6. Graph of Lateral Occupant Displacement (EDR-3), Test No. NYBBT-8
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Figure U-7. Graph of Acceleration Severity Index (EDR-3), Test No. NYBBT-8
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Figure U-8. Graph of Longitudinal Occupant Deceleration (EDR-4), Test No. NYBBT-8
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Figure U-9. Graph of Longitudinal Occupant Impact Velocity (EDR-4), Test No. NYBBT-8
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Figure U-10. Graph of Longitudinal Occupant Displacement (EDR-4), Test No. NYBBT-8
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Figure U-11. Graph of Lateral Occupant Deceleration (EDR-4), Test No. NYBBT-8
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Figure U-12. Graph of Lateral Occupant Impact Velocity (EDR-4), Test No. NYBBT-8
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Figure U-13. Graph of Lateral Occupant Displacement (EDR-4), Test No. NYBBT-8

01-€0T-€0-d¥.L "ON Hody ISYMN

0102 ‘07 Arenuer



98¢

60

50

40

30

20

Angular Displacements (deg)

10

-10

Euler Angular Displacements - EDR-4

Test No. NYBBT-8
/ Yaw

——_—/

Roll
0 0.5 1 1.5 2
Time (sec)
| Euler Yaw y (deg) —— Euler Pitch 8 (deg) Euler Roll @ (deg) |

25

Figure U-14. Graph of Roll, Pitch, and Yaw Angular Displacement (EDR-4), Test No. NYBBT-8
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Figure U-15. Graph of Acceleration Severity Index (EDR-4), Test No. NYBBT-8
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Figure V-1. Graph of Longitudinal Occupant Deceleration (EDR-3), Test No. NYBBT-9
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Figure V-2. Graph of Longitudinal Occupant Impact Velocity (EDR-3), Test No. NYBBT-9
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Figure V-3. Graph of Longitudinal Occupant Displacement (EDR-3), Test No. NYBBT-9
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Figure V-4. Graph of Lateral Occupant Deceleration (EDR-3), Test No. NYBBT-9
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Figure V-5. Graph of Lateral Occupant Impact Velocity (EDR-3), Test No. NYBBT-9
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Figure V-6. Graph of Lateral Occupant Displacement (EDR-3), Test No. NYBBT-9
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Figure V-7. Graph of Acceleration Severity Index (EDR-3), Test No. NYBBT-9
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Figure V-8. Graph of Longitudinal Occupant Deceleration (DTS), Test No. NYBBT-9
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Figure V-9. Graph of Longitudinal Occupant Impact Velocity (DTS), Test No. NYBBT-9
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Figure V-11. Graph of Lateral Occupant Deceleration (DTS), Test No. NYBBT-9
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Figure V-12. Graph of Lateral Occupant Impact Velocity (DTS), Test No. NYBBT-9
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Figure V-13. Graph of Lateral Occupant Displacement (DTS), Test No. NYBBT-9
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Figure V-14. Graph of Roll, Pitch, and Yaw Angular Displacement (DTS), Test No. NYBBT-9
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ACTIVE

MEM
ELDERLEE, INC. FMBER
University of Nebraska-Lincoln Date:  August 31, 2007
Accounting Dept. Order #: 34513
PO Box 880439 PO#: Per Jim @ Nebraska

Shippers #: 43572
Invoice #: 37729

Certificate of Compliance

The undersigned, being duly authorized by ELDERLEE, INC.,, Oaks Corners, NY and having
reviewed the records of the company, hereby certifies that all material galvanized has been
processed in accordance with AASHTO M111 and ASTM A-123 Specifications.

0013.02708 1 Ea. 3" I-Dwy Post w/Slots & Sp 47"
0057.18035 1 Ea. BB 6x6 18' STD w/35' Rad.
0054.00052 1 Ea. BB Dwy. Shelf Angle 4-1/2"

James A. Morlang
Galvanizing Plant Manage

729 Cross Road » Oaks Comers, N.Y. 14518-0010 = Telaphone: 315-788-8670 « FAX: 315-789-6615
Quality = Service = Integrity
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ACTIVE
ELDERLEE, INC. MEMSE
University of Nebraska-Lincoln Date:  July 10, 2007
Accounting Dept. Order #: 10333
FO Box 880439 PO #:  Ltr. Dtd. 2/4/02
Shippers #: 15135
Invoice #: 0
Certificate af Compliance
The undersigned, being duly authorized by ELDERLEE, INC., Oaks Corners, NY and having
reviewed the records of the company, hereby certifies that all material galvanized has been
processed in accordance with AASHTO M111 and ASTM A-123 Specifications.
0013.01542 43 Ea. Post 3" I-Univ. @ 63" w/Spade
0013.02708 1 Ea. 3" I-Dwy Post w/Slots & Sp 47"
0013.02707 2 Ea. 3" I Post Type I1 End 2'09" w/Sp.
0041.12701 Ea. BR 3x5 Tube @ 27'5/16" Std.
0054.00018 13 Ea. BB 6x6x3/16 @ 18'00" Std.
005400050 43 Ea. BB Reg. Shelf Angle 4-1/2"
0054.00052 1 Ea. BB Dwy. Shelf Angle 4-1/2"
0054.00100 12 Ea. BB 6x6 Splice Plate 27" (Pair)
0054.00102 1 Ea. BB 6x6 Splice Plate w/2 Degree (Pair)
0054.00104 1 Ea. BB 6x6 Splice Flate w/4 Degree (Pair)
0054.01000 1 Ea. BB 6x6 Type I End Section
0054.02000 1 Ea. BB 6x6 Type IT End Section =0
0057.18035 1 Ea. BB 6x6 18' STD w/35' Radius

James A. Morlang
Galvanizing Plant Manage

729 Cross Foad » Oaks Comers, N.Y. 14518-0010 = Telephone: 315-783-6670 » FAX: 315-78%-6515
Ouality « Service = Integrity
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STEEL OF WEST VIRGINIA
HUNTINGTON, WEST VIRGINIA 25726-2547

DATE: January 5, 2007

SOLD TO: Elderlee Inc. SHIP TO:
729 Cross Road Same
Oaks Corner, NY 14518
CUSTOMER ORDER: P002162 SWV ORDER: 73028
MATERIAL SPECIFICATION
3" X 5.7 1b/ft I-Beam. SWV Section 2658
LENGTH: 42'. GRADE: ASTM A36-05.

All manufacturing processes for these materials occurred in the U.S5.A.

|¥ield|Tensile|Elon|
Heat| psi | psi |¥ 8”| C | Mn | P | S | Si| Cul Cr| Nij Mo] V | Cb |

R —————————p——ps—ySSPSP PR P e i
i o o o i o i o A S S S e st i S S T T S ) i
o S (S o S S o o S

S S ———————————————SSSSSPSREERE PP PSSt et

This is to certify that the above is
a true and correct report as contained
in the records of this company. Steve Fisher

Metallurgist

ELUENLED, wsb.

CERT RECENED-._Mg_
PURCHASE ORDER # P31 62
_230a%

GALES ORDER # _ 2.3
SHIPPED FROM: Skl .
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Certificate of Analysis No.CT001070
MET CON STEEL, Inc. Date 03/05/07
P.O. Box B76
Wadswaorth, Ohio 442820876
(330) 336-3163
fax 334-3206
Customer |ELD10 Ship To:[ELD10

ELDERLEE, INC.
729 Cross Road
Oaks Corner, New York 14518

ELDERLEE, INC.
STEEL YARD

729 Cross Road
Qaks Corner, NY

Date Shippad

Slpn

i Part Mo,
300
300

no2182
002182

c |23 Min].8 P |oos s |.oos si |.oa miloez oo meloos  cu |01
aloss  cploss v [ oL sn|_ cal. Ni o1 N co |
Nl va|_ Fe|_ | Mgl

Rockwel Ess Olsen | vield  |48150 Tensie |62690 Elongation  [24% Grain |_
Mil [GALLATIN
L )
Comments: |MELTED & MFG. IN THE USA
We hereby certify the above flqures are accuralely stated,
and are traceable in cur records back to the supplier andler
an accredited test laboratory
X E Lukri..
licationsRessanch7 34 448-430 Rev. 01 (DAMTIO0 n mdmy f e
— CERT RECEIVED: 3/ 6/a7
PURCHASE ORDER # P 3.g &
SALES ORDER # Qm &03 {4

SHIPPED FROM: mest Con Stee/
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TEST ACTION TRANSMITTAL Serial No.: 220564
NYSDOT MATERIALS BUREAU

. Test No.: 07MGO001
To: Nova Tube, Morrisville, PA; Pennoni, King of Prussia, PA. Date Received:  1/12/07

The Material represented by the sample submitted with the BR-240 having the above serial number
was:

Accepted on 2/2/07.
Note: Originally Accepted on 1/16/07.
For ITEM: 710-21 Box Beam Guide Rail and Median Barrier; Galvanized 6"x67x3/16"; Heat
#422E0371, 372,373
Remarks: For DWTT Properties.

This document serves as the official transmittal of action on the noted sample.
Attached hereto is a digital image of the BR-240 which accompanied same.

JOHN RONDINARO
DIRECTOR, MATERIALS BUREAU
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January 20, 2010
MwRSF Report No. TRP-03-203-10

TEST ACTION TRANSMITTAL Senal No.: 216817
NYSDOT MATERIALS BUREAU

Test No.: 06MG46
To: Atias Tube, Chicago, IL; R. W. Hunt, Lombard, IL., Date Received:  5/19/06

The Material represented by the sample submitted with the BR-240 having the above serial nurmber
was;

Accepted on 6/6/06.
for ITEM: 710-21 Box Beam Guide Railing and Mcdian Barrier; Galvanized 6"x6™x3/1 6*; Heat
#C335955.
Remarks: For DWTT Properties.

This document serves as the official transmittal of action on the noted sample.
Attached hereto is a digital image of the BR-240 which accompanied same.

JOHN RONDINARO
DIRECTOR, MATERIALS BUREAU
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: MATERIAL CERTIFICATION REPORT —
RIVER HUOJAD PO, BOX S000 s [=]
1 A FACE, LOUISIANA 70069 1156 TRIAD METALS INTERNATIONAL TRIAD METALS #7) | w
St gty U400 SUITE A-1 1951 BESSEMER, RD. i =
WILLOW GROVE, PA 19090 L~ lf ~
PETERSBURG, VA *23805 s
FSTED IN ASTM A6 INVOICE NO. DATE 03/19/07 PO:128178 i i - 2
VCCORDANCE rrRODUCT UNEQUAL ANGLES Cust T-4200 -0030 3 )
WTH HEAI N0. 54948 25 Pieces GRADF A3652950 - ) e s
Length 40'0" sZe U 5 X 3-1/2 X 3/8 X 10.40 111 -
1 - =
_}5" - [
CHEMICAL M CHANICAL #8511 TFS1 2 TEST 3 — :
ANALY=S PROPERTIES IMPERIAI MFTRIC IMPEFIAL ME TRIC IMPERIAL METRIC g
=
c .14 YIELD STRENGTII 55,829 psi 385 MPa 55,198 i 381 mpra Pl MPa
[ .94 TENSILE STRENGTH 76,205 psi 525 mPa 76,363 psi 527 mes PsI MPa é
P -012 FI CNGATION 29.0 % 29.0 % 26.0 % 26.0 % % % T
s .034 GAUGE LENGTH 8 in 203 mm B in 203 mm n man g
Si .24 BEND TEST DMAMETER a 4 a d d d
Cu .30 BEND TEST RESULTS
Ni .17 SPECIMEN AREA #q in ®q mm| s in BQ mim &q in &g |
or .15 REDUCTION OF AREA L % % % b %
Ma .047 IMPACT STRENGTH il J fe-lba J fi-lbs J
Chb .004
v IMPACT STRENGTH IMPERIAL MLTRIC INTEHNAL CLEANLINESS GRAIN SLIE
B HARDNESS
Al AVERAGE o J SEVERITY
Sn _020 TEST TEMP r c FREQUENCY GRAIN PRACTICE
N ORENTATION RATING REDUCTION RATIO
Ti LlutRel., 457.
Customer Grade & Specs: A36-04 AS29-04 GRADE 50 CERT RECEIVED: o, ffgz
cl 44W, CSAS0W, AT0936 '
ct ASME SA36 PURCHASE ORDER # © 22¢¢

SALES ORDER# /€ 2022
SHIPPED FROM: 377, (/77 7S

IEAEGY CLATIFY THAT THE MATERIAL TCST RESULTE PRESENTED HERE ARE FROM THE REPURTED HEAT AND ARE COHHFCI. ALL TESTS WERE PERFORMELD IN ACCORDANCE 10 THC
ECIFICATIONS REPORTED ABOVE. Al STEFL IS FLECTRIC FURNACE MELTED, MANUFACTURED, PROCFSSED, AND TESTED IN THE U.S.A WIITH SATISFACTORY RESULTS, AND IS FRFE

MERCUMY CONTAMINATION IN THE PROCESS.

ITARIZED URON RLOUEST:
VORN TO AND SURSCRIBED BEFORF ME IN AND FOR ST. JOHN

RISH QN THIS

DAY OF

P —

Michaal &, Soiisau, # 51887, Notary Publc

WMale

o
>
SIGNED =]
MARK COWARDS, QUALITY ASSURANCE SUPERVISOR m
®

DIRECT ANY QUESTIONS OR NECESSARY CLARIFICATIONS CONCERNING
THIS REPORT TO THE SALES DEPARTMENT. a
1-500-535-7892 (USA) i
o

01-€02-€0-d¥.L "'ON Hody JSYMN

0107 ‘0z Arenuef



January 20, 2010
MwRSF Report No. TRP-03-203-10

M Steel Dynamics - Roanoke Bar Division
P.O. BoX 13948 Roanoke, VA 24038

Office: 54 - H B43T7
Roanoke Bar Division S4008-150 FanBioaw

Test and Imspection Report NO. 31814-0
ROANOKE

AMERICAN STEEL & ALUM-LIVRPOOL
P. 0. BOX 620

LIVERPQOL WY 13oBe-00c0 Date 1-03.07
L E R L L LR R L L i Pl P S e L L L LR L E bl
HEAT S1ZE 1-YIELD Pt . ULTIWATE ELONG BEND GRADE
HUHEER K5I =1 8 IN. TEST
JES962 FLATS S»8 X 5 378 4. 66.9 34.5 AJ6
PURCHASE ORDER NUMBER 2-¥IELD PT. ULTIMATE ELONG BEND GRADE
HUNEER PIECES KSI KsI 8 IN. TEST
0865612 180 PIECES 22'07° 43.5 85.7 37.5 h36
S EEssE eSS S S s s AEl Il S A S E S S E SO S S ST ST TSN A rEEEE e S S RSO0 W W .
EEAT SIZE 1-¥IELD Pt. ULTIMATE ELONG BEND GRADE
NUMBER NPA HPA 203mm TEST
JEFS5962 FLATS 16 N 137 306.1 461.3 34.5 A36
PURCHASE ORDER NUMBER 2-YIELD FT. ULTIMATE ELONG BEND GRADE
NUMBER PIECES HPA MPA 203mm TEST
0B6ER12 180 PIECES 22'07%* 299.9 453.0 37.8 A36
LL LRttt B D L L L L L b Db e PR P N TRl
c .1 S P 81 CR KI MO cu v NB
.14 .71 .oz0 005 .2l .06 .10 .02 .29 .002 .ap1
Charpy requirement: ELDERLEE, .
'F
it CERT RECEIVED:
1) 80.0 f-Ibs
iy PURCHASE ORDER # ££¢.{ﬁé
3) 84,0 ftabs SALES ORDER # _2/87/%

SHIPPED FROM: /Z20¢~ e #
Se

HERCURY. RADIUM OR OTHER ALPHA SQURCE HATERIALS IN ANY FDR! HAVE NOT BEEN [I'SED
IN THE PRODUCTION OF THIS MATERIAL. WO VELD FEFAIR HAS HEEN PEHFORI.EDL

B e

Approved ABS Qi Mill. Certificate No. 00HN10108-X.

This matarial wa=s melted and manufactured in the USA by basie Electr 3ﬂ F LA
processes to meest specification:; ASTHM AJ6=04 ASME SA36 QQS741D A709-00% GR3 2

AASHTO N270 GR 36 IMPACTS WAIVED

The tenmile values =tated in either :ml:lisﬁumd u.n:.ui or 81 units are to be

arded as separate as defined in the n for this natarial . Unless a
motrie apecification is ordered. this utsrial been tested and meets the
requireasnts of the inch-pound ranges.

This i= to certify the above to E= a t¥us and accurate Teport as contained in
the records of this company.

Engineer of Tests: Charles R, Charlton
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January 20, 2010
MwRSF Report No. TRP-03-203-10

TEST ACTION TRANSMITTAL Serial No.: 251106
NYSDOT MATERIALS BUREAU

Test No.: 06MG29
To: Nova Tube, Morrisville, PA; Pennoni, King of Prussia, PA. Date Received:  4/6/06

The Material represented by the sample submitted with the BR-240 having the above serial number
was:

Accepted an 4/20/06.
for ITEM: 710-21 Box Beam Guide Railing and Median Barrier; Galvanized 6"x6"x3/16”; Heal
#401C6411.

Remarks: For DWTT Properties.

This document scrves as the official transmittal of action on the noted sample.
Alttached hereto is a digital image of the BR-240 which accompanied same.

JOHN RONDINARO
DIRECTOR, MATERIALS BUREAU

A 240 (174 SAMPLE AND AGGEPTANCE TRANSMITTAL SEAIAL HE. DATE REC'D. TEST KO. 1
NYSDOT MATERIALS BUREAU 251 106 4_ "(DTO@ i ; - |
Ta: — ——— = T b Gom Bl W Hes Bl
Material Reprasenied by the Sample Described Below Was
|
On For
PR - SEIY . 1N el
Tiction Official Only Whea Validated Below By The Malerials Bureay) ey LY
PORTIO 1ATERI BUREA LY ~— INS! [+] Ld ICABLE BOXES BELOW
16, ACDITIONAL MFD. JBEE INSTRUGTIONS OH REAR 1, MATERIAL 2 [Em M. & DATE SANPLED 4 CONTRACT MO,
LocoTMPrinTED Nava 82  |glheAo.188 91 pacBcam | T10-2|  |3/29/as | Drocw
LS DAVIPLEL S ARENCY A SUPPLIER AND LOCATION ‘gw&mﬁ 7 A\QTHD.
TeeraP (ZD CLEPT \TTH Mo ngg% E’&n' Megzim e s Newia 82
MarnbPacTD ERe. . MANUFACTURER aHD LOGATION (IF DIFF EAENT THAN ABOVE) 9 BATCH MO, 5. DaTE OF HFga
Coi # B1d427M 4doiccalnl { izt /s
"I;' # 16 SasELED A1 12 ™M 14 SaMPLED FROR
L mnaoc O “ERoonrro saneie  [Jeen sampLe Thos wineiou =g
oL anT [DinFo. sampie [JArPROVED L1ST MAT. [T SAMPLED BY WG, D157, HO. GR AGENGT]
Cuoe [cerTiFien mar,
-|_5u COMTRACTOR AND PROJECT LOCATION | MATERIALS BUREAL VALIDATION
AETAIN PINK COPY FOR YOUR RECORDS
FORWARD ALL OTHERS TO MATERIALS BUREAU
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January 20, 2010
MwRSF Report No. TRP-03-203-10

TEST ACTION TRANSMITTAL Serial No.: 219967
NYSDOT MATERIALS BUREAU

Test No.: 07MG54
To: Nova Tube, Morrisville, PA; Pennoni, King of Prussia, PA. Date Received:  3/28/07

The Material represented by the sample submitted with the BR-240 having the above serial number
was:

Accepted on 4/10/2007
For ITEM: 710-21 Box Beam Guide Rail and Median Barrier; Galvanized 6”x6”x 3/16”; Heat
#402H9991
Remarks: For DWTT Propertics.

This document serves as the official transmittal of action on the noted sample.
Attached hereto is a digital image of the BR-240 which accompanied same.

JOHN RONDINARO
DIRECTOR, MATERIALS BUREAU

BR 2408 (11174 SAMPLE AND ACCEPTANCE TRANSMITTAL BERLAL MO, DATE REC'D, TEST nO.
. NYSDOT MATERIALS BUREAU 21998? 3’18’07 WM&I’S"(
5 ™ v R T el
To: P = oJ
Material Represantad by the Sample Described Below Was T _
On For
N

{Aciion Official Only When Validaled Below By Ths Materlals Bureay) i "

UPPER PORTION FOR MATERIALS BUREAU ONLY — INSPEGTOR TO CO MPLETE ALL AP
T ADDITIONAL INFO (SEE INSTRUCTIONS ON REAR) 1. BIATERRAL & ITEW NOL 3. DATE SAMPLED L COMTRACT MO,
Loge Tmrmwrae Mova 102 G %G " ©. 188 S, Box Pam | TIO-21 3/9 /07| SToew
a€= Leonigt) Sul LR mem{ 5. SUPPUIER AND LOGATION & QUANTITY mpu.rof 7. LOW NO.
St P 3°LapT wirra Nowa Tuest « Srwmi. Mog@isviig,, Pa. _}&._I-D: 335 Mova 102
ManNURACTURER 8. MANUFACTURER ARD LOCATION fIF DIF FERENT THAN ABOYE: 9 BATCH M. 16, DATE OF MFOR,
Coi. # 2oG39¢ 402H929) | 3/g/07
9. BAMPLED AT 1L Trkg 1 SAMPLED FROW
Ll # 7'5548‘ Cmiee BconTroL sampLe  [JsPR sampLe TUBE Al morag
#FrLanT [Cinro. sameie ClarrRoveD LSt MAT. [T sAMPLED BY W D51 80 OR AGENTT)
(Juom [JcerTiFiED Mat., PAT s TAODD,: Aoa)
15 CONTRACTOR AND PROJEGT LOGATION W.mﬂum_""—“
RETAIN PINK COPY FOR YOUR RECQADS
FORWARD ALL OTHERE TO MATERIALS BUREAU
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January 20, 2010
MwRSF Report No. TRP-03-203-10

2 Klein Stesl Service Inc.
105 Wanguard Pkwy
Rochester, NY 14606 November 16, 2006

Certified Report of Chemical Analysis and Mechanical Tests

Producing Nill Mittal Steel USA-Cleveland
Product Hot Rolled Sheet Steel
Certification Type; ASTM
Kiein PO# J5846 Code HC180A36
Gauge  Width  Length Finish  Surface Treatment Quality Type
316 €0.000  Various DRY A38
CoiliLift Heat# Tensile Yield E-Long% Hardness LIFt
484688 4180445 67,000 498,100 30.0%
Heat# 4180445 Domestic
C% Mn% P% 8% Si% Al
0,180 0.420 0.008 0.008 0.010 0.036
Heat# Domestic
C% Mn% P% 8% Si% Al%

E g .k ..._.,_._m.-}

The above figures are extracts from the original mill racords as contained in the records of the company

Prepared by the office of.
Jim Sloan, QA Manager TV ~ 1A TPIRIA

w Pl 't iR i DS

CERT RECEWEL 3ol -
PURCHASE ORDEK # PPy 7
SALES ORDER # Wi /7225

QUIPPET: §PON ks ST
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January 20, 2010
MwRSF Report No. TRP-03-203-10

11Jan07 11: TEST CERTIFICATE No: 1 16872
Sold By:
THE UNIVERSAL STEEL COMPANY P/O No JS946Z1
6600 GRANT AVENUE Rel
CLEVELAND, OH 44105 5/0 No 1 119771-001
Tel: 216 B83-4972 Fax: 216 341-0421 B/L No 1 107022-002 Shp 11Jan07
Inv No Inv
Sold To: {110053) Ship To: (001)
KLEIN STEEL KLEIN STEEL
105 VANGURAD PKWY 105 VANGURAD PKWY
ROCHESTER NY 14606 ROCHESTER NY 14606

Tel: 800-477-6789 Fax: 585-328-7377

CERTIFICATE of ANALYSIS and TESTS Cert. No: 1 le872
— 11Jan07
part No 62 P3res70
Hot Roll Sheet A36 Pcs Wgt
.1790 Min X 60,0000" X 120.0000" 60 23,080
Heat Number Tag No Pcs Wgt
4180445 67807 15 5,770
4180445 67808 15 5,770
4180445 67809 15 5,770
4180445 67810 15 5,770
Heat Number #*#** Chemical Analysisg ***
4180445 C=<,18> Ma=<.42> P=<.009> S=¢.009> Si=<.010> Al=<.036> Cu=<.030>

Mo=<.010> Sn=«<,0040> V=<.0020> Ca=<.0003> N=<.0044> Cr=<.020>
Mi=<.010> Ti=<,0020> Sb=<.0020>

LN
TR

Page: 1.... Last
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January 20, 2010
MwRSF Report No. TRP-03-203-10

BENNETT BOLT WORKS, INC.

12 Elbridge Street

P.O. Box 922 PH 315-689-3981
Jordan, New York 13080 CERTIFICATION OF COMPLIANCE FX 315-689-3999
Customer: ELDERLEE, INC.

729 CROSS RD
OAKS CORNERS, NY 14518

We certify that cur system and procedures for the control of gquality
assures that all items furnished on the order will meet applicable tests,
process reguirements, and inspection requirements as required by the
purchase order and applicable specifications.

Customer PO No.: 2214 NG

Date Shipped: 4/20/2007
Invoice No.: 5008241
Purchase Date: 4/19/2007

QUANTITY  DESCRIPTION
100 3/4-10 X 4 1/2 A307 HEX SCREW W/ N & 2 FW HDG ( MFG - SILO FAST

#3661-A, NUCOR FAST # 213520A, WROUGHT WASHER # 213859, GALV.-
UNIVERSAL GALV., NUCOR FAST ., ROGERS BROTHERS GALV.)

1000 3/4 X 8 A307 HEX SCREW W/ N & 2 FW HDG ( MFG- BIRMINGHAM FAST,
NUCOR FAST, WROUGHT WASHER # 167415, GALV.- BIRMINGHAM
FAST., NUCOR FAST., ROGERS BROTHERS GALV.)

1000 3/4 X 8 A307 CARRIAGE BOLT W/ N & FW & LW HDG { MFG- MIDWEST FAB
#65061, NUCOR FAST #213520A, WROUGHT WASHER #018139/2138569,
GALV.- COLUMBUS GALV., NUCOR FAST., ROGERS BROTHERS GALV.)

4800 3/8 X 7 1/2 A307 HEX SCREW W/ N & 2 FW MG ( MFG- AUTO BOLT & NUT
#15545-1 8 2, TELEFAST IND #013699-1-66461, G13935-66988, WROUGHT
WASHER #169742, GALV.- MECH GALV. PLATING)

6000 1/2 X 1 1/2 A307 HEX SCREW W/ N & SAE FW HDG { MFG- NUCOR FAST
#204059A, TELEFAST IND # R15389, WROUGHT WASHER , GALV.- NUCOR
FAST., NORTH AMERICAN GALV., ROGERS BROTHERS GALV.) | o

MiF: STOCK |

All products were melted and manufactured in the U.S.A. This material o X1

is in compliance with domesticity requirements, and conforms to ASTM Fobe o o wrav B AT
1 R

AASHTO specifications for standardized highway Rharrier rail and hardware.

DATE: 4/23/2007

417



January 20, 2010
MwRSF Report No. TRP-03-203-10

BENNETT BOLT WORKS, INC.

12 Elbridge Street

P.O. Box 922 PH 315-689-3981
Jordan, New York 13080 FX 315-689-3999
CERTIFICATION OF COMPLIANCE

Customer: ELDERLEE, INC,
728 CROSS RD
OAKS CORNERS, NY 14518

We certify that our system and procedures for the control of guality
assures that all items furnished on the order will meet applicable tests,
process reguirements, and inspection requirements as required by the
purchase order and applicable specifications.

Customer PO No.: 2214 NG

Date Shipped: 5/11/2007
Invoice No.: 5008488
Purchase Date: 5(10/2007

QUANTITY DESCRIPTION
4800 3/4 X 1 1/2 A325 STRUCT BOLT W/USS MIL FW MG ( MFG- NUCOR FAST
#1979208/184171D/197920C, WROUGHT WASHER #218460, GALV -
NUCOR FAST., WISCONSIN METAL) 80. 600 5
4800 3/8 X 7 1/2 A307 HEX SCREW W/ N & 2 FW MG ( MFG- AUTO BOLT & NUT
#15545182, TELEFAST IND # G13935-66988, WROUGHT WASHER #169742,
GALV.- MECH GALV. PLATING) 80 - 335

M/F: STOCK

X 'R L . R W a
All products were melted and manufactured in the U.S.A. This material e BV

is in compliance with domesticity requirements, and conforms to ASTM &
ARSHTO specifications for standardiged highway rrier rail and hardware.

M Sy
UBERVISOR QUALITY ASS
DATE: 511412007

&

i

418



January 20, 2010

MwRSF Report No. TRP-03-203-10

H09R TURE AND SIEEL COREQAeT!(w

800 Dean Sievers Plare

Woirizeiiie, 92, 10047

Tel: 215-295-3R]2 Fan: 205-79%-§735

PE37 [ERTUIRILAaTE

Sold to:  AMERICAN STEEL(UIVE&RDDL) DeTE SHIPPED: D4/04,07

Ship to:  AMERICAN STEELILIVERPODLY BIL @ 14913
BO% 296 CROWN RiaD B0, #:4081950%
LIVERPOOL . NY SELES DEOER §: 115398

13088
sOpiZh10vDsAB3T .
| bescription 1 Dinensians 1 PesiMill/Heat Number [Soecifications |
':::::-:=::======:==:==:=i===:r===1nr:==:::::=:::::t|:=;;|z:az::-::::_--=-=|==11|=r1u::=:::===:|
I I I | [
{Hot Rolled Flate |0.250x60%120 { O I0|NIT 412H20%: [ASTH A36/5A 38 P
|Hot Rolled Plate U 250x60v144 b BT JA12R203L  (ASTH m:sn 16 I

s0pLShl2v0s0b3T

| henca: hna'l\r'l'

|Heat Humber I L F 5 §i PRI | Cr Th Ao { Al N Sn
=1===:==========i SIfSsiRsizzssSsssszmETEIsE: R et it L R

[MIT/412H2031 bo0,i0¢ 0,680 &.009 0,017 3,015 0,040 0,000 G.630 0,001 9,601 000 5,046 0,004 -
| | Melted § Manufactered in 1, 5.4.

e e R R R P L

s0p10h12v0s0b3T
..:..-:::::....-7.‘:'..‘;.'.‘:;'.".:-::::;-‘.:1:::::.’::='.::L::;'.';::::::zz:'.‘-_:.:;.':'.:::;::::;;:;;.—:::;:;::.—:.—
| Mernznical Test Reeyjic i i
|-=:i‘:====="—=;==:='—:::'-'===iI!'IEI: TESSArEE=EEREREREIES '22—--==-====Ell‘=!z:_!l!1="|

| Heat Number/Size ‘vigld Strencthiiensile S;renuthl Elu-g.i [

[WIT/41202031 I 4i HE{! [ DE 100 I 33 1]

SEEffSoECECocEIETEITTZooIEiiaissss =zzzz sErrmamEsimEmsssrmimsEE__=z::=

PR EIEEEtEaCICEIITIIIITTIN,SSEITEISTEERSI(SE3SZaZzsassss

........................................................... Si3FziIstEzazEssasssassiasd

Heat # Origin
NIT F41242031 United Stares

ELDERG. - el 1 \ 1 Fas

CERT RECEIVED:

SszrEiisizzzoz

PURCHASE ORDER # _¢2.22.5%

SALES ORDER # ofimrz2 .

SHIPPEN #7017 ragrycersy
Lt
huthorized by Andrew Hurlorink, Juality Ctrl Cent /

APROd, 2007 14:5B:01
s0p10h12v0s0b3T
s0p10h1240s0B3T
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January 20, 2010
MwRSF Report No. TRP-03-203-10

BENNETT BOLT WORKS, INC
P.O. BOX X
JORDAN, NEW YORK 13080

CERTIFICATE OF COMPLIANCE

Elderlee, Inc.
Oaks Corners, NY 14518

We certify that our system and procedures for the control of quality assures that all items furnished on the

order will meet applicable tests, process requirements and inspection requirements as required by the purchase
order and applicable specifications.

PO# 70024 JCH

INVOICE #: 21394
PURCHASE :
UR DATE 2/17/99
GALVANIZER:
See Below
GALY. DATE:

QUANTITY, DESCRIPTION & MANUFACTURER:

500 - 1/4 x 1 1/2 Gr 2 Hex Screw w/ N & 2 FW MG ( mfg- Nucor Fast.
#n106399A, Telefast Ind. #E2416A, Wrought Washer, galv.-
Mech Galv. Plating)

5000 - 1/2 x 1 1/2 A307 Hex Screw w/ N & SAE FW MG ( mfg- Nucor Fast.
#n108712A, Telefast Ind. #M6921-51461, Wrought Washer, galv.-
Mech Galv Plating)

All manufacturing processes for this steel have occurred in the USA. This material is in compliance with
domesticity requirements and conforms to NYS DOT Engineering Bulletin 83-10.

MWM

Supervisor, Quality Control
Date: 3,4/99
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January 20, 2010
MwRSF Report No. TRP-03-203-10

BENNETT BOLT WORKS, INC,

12 Elbridge Street

P.O. Box 922 PH 315-689-3981

Jordan, New York 13080 FX 315-689-3999
CERTIFICATION OF COMPLIANCE

Customer: ELDERLEE, INC.

729 CROSS RD
OAKS CORNERS, NY 14518

We certify that our system and procedures for the control of quality
assures that all items furnished on the order will meet applicable tests,
process requirements, and inspection requirements as required by the
purchase order and applicable specifications.

Customer PO No.: 2214 NG

Date Shipped: 3/23/2007
Invoice No.: 5007976
Purchase Date: 3/20/2007

QUANTITY DESCRIPTION

126 3/8 X 10 A307 HEX SCREW W/ N & 2 FW HDG ( MFG- GAFFNEY BOLT
#14690, DECKER MFG #05-03-019, WROUGHT WASHER #169742,
GALV.- ROGERS BROTHERS GALV., DECKER MFG., WISCONSIN METAL)

M/F: STOCK
80 .3700

All products were melted and manufactured in the U.S.A. This material
is in compliance with domesticity requirements, and conforms to ASTM &
AASHTO specifications for standardimed highway Barrier rail and hardware.

‘gﬁw AT
SUPERVISOR QUALITY ASSURANCE
DATE: 3/26/2007
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January 20, 2010
MwRSF Report No. TRP-03-203-10

MEMBER
ELDERLEE, INC.
University of Nebraska-Lincoln Date:  August 31, 2007
Accounting Dept. Order #: 34513
PO Box 880439 PO #: Per Jim @ Nebraska

Shippers #: 43572
Invoice #: 37729

rtificat mplian

The undersigned, being duly authorized by ELDERLEE, INC,, Oaks Corners, NY and having
reviewed the records of the company, hereby certifies that all material galvanized has been
processed in accordance with AASHTO M111 and ASTM A-123 Specifications.

0013.02708 1 Ea. 3" I-Dwy Post w/Slots & Sp 47"
0057.18035 1 Ea. BB 6x6 18' STD w/35' Rad.
0054.00052 1 Ea. BB Dwy. Shelf Angle 4-1/2"

/\Jamcs. A, Morlahg

Galvanizing Plant Manage

729 Cross Road » Oaks Comers, N.Y. 14518-0010 » Telephone: 315-789-6670 = FAX. 315-T89-6615

Quality = Service = Integrity
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January 20, 2010
MwRSF Report No. TRP-03-203-10

STEEL OF WEST VIRGINIA
HUNTINGTON, WEST VIRGINIA 25726-2547

DATE: January 24, 2007

SOLD TO: Elderlee Inc. SHIP TO:
729 Croass Road Same
Oaks Corner, NY 14518
CUSTOMER ORDER: P002185 SWV ORDER: 74381
MATERIAL SPECIFICATION
3" X 5.7 1b/ft I-Beam. SWV Section 2658
LENGTH: 42'. GRADE: ASTM A36-05.

All manufacturing processes for these materials occurred in the U.S.A.

|Tield|Tensile|Elon|
Heat| psi | psi |%$ B"| C | Mn | P | 8 | 8i| Cu] Cr| Ni| Mo|] V | Cb |

—— R R S A S S T S e T S e R e e e o e i o S S

10438|45000| 66000|24.8].1210.63|.008]|.016].19(.23].11]|.09].02].001].001|

e T S i S S S S B S S [ S B M S S S S Y S

10438|43000] 65000(24.0|.12]0.63|.008|.016].19|.23]|.11}.09].02|.001].001]

e o i T T T o o T " T o T " -

19801|47000] 70000]22.5].1510.68].018].029].23].28|.22}.08]|.021.002].001]

Y S S T S S S S S S P e e et N N S S S TP A S e S S S

19801480001 70000123.5].1510.68].018].029].23|.28].22}.08].02].002].001]

" S {4 o (o T T S T T T T o S S 5 g

22005)149000f 70000)22.11.13|0.67].021).034].21).501.17]|.08].03]1.003].001|

S e e S S S e e o S e e o i o o e

T A S R e S S T s N SS  —

22686|44000f 66000]23.2}.12/0.60]/.010|.018].21{.251.11]|.09].02|.002].001]

i o —— i T — = i T T, o i o 1 T i S i o S T — S (" o T ot

22686450001 67000]124.81.12]0.60|.010).018].21).25].11].09|.02].002].001|

e o 0 S o S G S i e S S e e e S e e S S S S P S N S N ey

B85477|45000| 66000|26.0(.14(10.72].007|.018|.21).23|.08].08].02|.003].002]

e R e T e e T e i o )

85477|45000] 66000|26.0).14]0.72].007].018].21}.23].08|.08|.02|.003}.002]

S T — O T S S S S S O T Sy s R S S B S e e S W e S

This is to certify that the above is
a true and correct report as contained W
in the records of this company. Steve Fisher
Matallurgist
Erbi.,
CERT RECEIVED:_,
PURCHASE ORDER # 22 /51

SALES ORDER # _7
SHIPPED FROM: S .2s2
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MwRSF Report No. TRP-03-203-10

N e Certificate of Analysis No.CT001075
MET CON STEEL, Inc. Date 03/21/07

P.O. Box 876

Wadsworth, Ohio 442820875

(330) 336-3163

fax 3343298 =

Customer |ELD10 | Ship To:|ELD10 I

ELDERLEE, INC. ELDERLEE, INC.

729 Cross Road STEEL YARD

Qaks Corner, New York 14518 729 Cross Road
QOaks Corner, NY

$%I10NETI0 ° TRUCK DELVD Q3200107 AL RADY
C Parl Mo

c |2 Mn|.96 Ploos s |o08 si .03 Tlo02  crlozs moloos cu o
Aloss  coleos v | b | sn|_ cal_ N Lot B L co |
Ml va|_ Fe| zn | Mgl

Rockwell 868  OCisen |_ Yied  [49180 Tensie |62690 Elongation |24% ' Grain |_
Mill |GALLATIN
L
Comments: |MELTED®& MFG. IN THE USA -
We hereby certify the above fiqures are accuralely stated, b M
and are fraceable in our records back to the supplier and/or -
an accredited test laboratory
[€)2002ApplicatiorsR esaarchTa4 465-430 R, 01 [CANT00) . E LUE RLaio ...
CERT RECEIVED:.
PURCHASE ORDER # 2o/72
SALES ORDER # Qwr gz /s

SHIPPER FRON S22 (s SHe/
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MwRSF Report No. TRP-03-203-10

TEST ACTION TRANSMITTAL Serial No.: 251110
NYSDOT MATERIALS BUREAU

Test No.: 06MG44
To: Nova Tube, Morrisville, PA; Pennoni, King of Prussia, PA. Date Received: 5/8/06

The Material represented by the sample submitted with the BR-240 having the above serial number
was:

Accepted on 5/18/06.

for ITEM: 710-21 Box Beam Guide Railing md Median Barrier; Galvanized 6"x6”x3/16”; Heat
#411C2201/2202.

Remarks: For DWTT Properties.

This document serves as the official transmittal of action on the noted sample.
Attached hereto is a digital image of the BR-240 which accompanied same. |

SEP

JOHN RONDINARO . 1

DIRECTOR, MATERIALS BUREAU . i
o8 2400 (1178 SAMPLE AND ACCEPTANCE TRANSMITTAL samAL wo. OATE nece. vesT o O‘MQ"Q

NYSDOT MATERIALS BUREAU 251110 /ﬂ/{)ﬂs l
To:
Material Reo d by the Sampie Described Beiow Was

On For

tAction Official Only When Validated Below By The Materials Bureau)

76, ADOTIONAL MFO, ST ETAUCTIONS O ARAR

Loao TMPARauTED Nova 8o
4% L) SAMPLE ~/ ASERNCY
STamP(ED " LEFT WATH
MALUBACTORE R

Con 822113
Tao # TIBIBIO

RETAIN MK COPY FOR YOUR RECTADS
FORWAAD ALL OTHERS TO MATERIALS BUREAL
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B aeroau amenisTeEL oot sl Fhyshon Tout Bhgoct

JACKSON STEEL MILL ADE N UNITED STATES Va1

201 AMERISTEEL ROAD
| JAGKSON TH 28305 USA

{731) 4245600 "y
PRODUCED IH: JACKSON TH !
SHPTO IVOIE TO SHIP DATE

TRIAD METAL TRIAD METALS INTERMATIONAL 50807

1951 BESSEMEA ROAD METAL TRADERS NG

804722 5000 2300 CONPUTER AVE STE A1 CUST. ACCOUNT NO

PETERSBURG, VA 23805 WILLOW GROVE, PA 19000 021306

SHAPE+SUE o ' |GOE | SPECHICATION - - SALESORDER | GUST PO NUMBER

TR [ ST A0, C5A G2 14 [ | 15omsaz I
[REATD [c WPt o aW o TRIVIMTE -}a ~|ﬂ+3ic-!ca-1 Y i
| Vrizs I ES I ENEREN EREI RN R L] sl ot | oo boo |wooh) o || | | | T

Mechorical Test:  Yiekd S0 P51, 39018

MPA Tenshe: TOOB0 PEL, 40406 PR NEL XLIMn, X2IZ00MM

Mechomcad Tet. Yokl 4900 P51, M2 WPA Torsde: 7400 PEL 40507 MPA ﬁmﬁw

emms s
SHAPE 4 STE Eﬂ GRADE o CROER | CUST PO MARER A
BEILN ] RETM A T 18 [T oED] :
HEAT L. [c[m][F s[s&|n[u|mi|~|v[n}ﬁ[uiu|n|h|n]m]ch]_ 1 T 1.1 _;_,;
Vi IEAEOED Wi | & | 27 | o0 | 49 | B9 | Bm | oao | aood| ot | din | e ooos] oo Jemos] 35 | | [ 1T 1 i
Nachokd Tk Visd 47000 PSL 334 7MPA  Tomie SUSI0FS, 4TZBHUPA %EL U5, 34020080 i
Mecharical Tt Yiehd im0 PEL SeL40 PR Tamde. 71430 PS5, 45251 NPA \Eﬁw :
"BHAPE + STE QRADE | SPECKICATION PSS o | CUST 0. TABER
A KIX e NETM AB65 ] Ti501-%
HEAT LD [E(w[Flelo o[ m][o|w[v]m][o W o w[w alale] | | | | |
V71908 | a =] ml.anT.ﬂ|_|ng.ugﬂrm|<m]m|mu|m|m|nu;m|m|.ml 1T 1T | 1 y
Mochorical Teet:  Yiekd £750 P53, 0097 MPA  Tersdec TOS10 PEL 4088 MPA  %E: 30000, 31 N200kM
Machorical Tet 'Yinkd 47900 PSLIPLAZMPA  Torshec 70450 PGL 40574 MPA  NEL Y0LNBIN, 31 ST00MM

Thiss ctbietsi_iretuefing the llebs, was, proziuced 2! Sdnufactise In the Unisd

Mmmmmmmmmmmmmm
A5 CONTAMED M THE PERMANENT RECORDS OF COMPANY.

Ctate ol Ararica
Pranlr Yalwmarchd -
/(41.51 Saaly [t 5 ‘Qﬂ%rwi AL ELUciiez, &5
: T - M CERT RECEIVED:
L PURCHASE ORDER # 222322
‘ ‘ SALES ORDER # ¥l &

: SHIPPED FROM: 77 el /Pt (s

01-€02-€0-d¥.L "'ON Hody JSYMN

0107 ‘0z Arenuef



January 20, 2010
MwRSF Report No. TRP-03-203-10

“BENNETT BOLT WORKS, INC.

12 Elbridge Street
P.O. Box 922 PH 315-689-3981
Jordan, New York 13080 CERTIFICATION OF COMPLIANGE FX 315-689-3599
Customer: ELDERLEE, INC.

729 CROSS RD

OAKS CORNERS, NY 14518

We certify that our system and procedures for the contrel of quality
assures that all items furnished on the order will meet applicable tests,
process requirements, and inspection requirements as required by the
purchase order and applicable specifications.

Customer PO No.: 2214 NG

Date Shipped: 4/20/2007
Invoice No.: 5008241
Purchase Date: 4/19/2007

QUANTITY DESCRIPTION

100 3/4-10 X 4 1/2 A307 HEX SCREW W/ N & 2 FW HDG { MFG - SILO FAST

#3661-A, NUCOR FAST # 2135204, WROUGHT WASHER # 213859, GALV -
UNIVERSAL GALV., NUCOR FAST ., ROGERS BROTHERS GALV.)

1000 3/4 X 8 A307 HEX SCREW W/ N & 2 FW HDG { MFG- BIRMINGHAM FAST,
NUCOR FAST, WROUGHT WASHER # 167415, GALV - BIRMINGHAM
FAST., NUCOR FAST., ROGERS BROTHERS GALV.)

1000 3/4 X 8 A307 CARRIAGE BOLT W/ N & FW & LW HDG { MFG- MIDWEST FAB
#55061, NUCOR FAST #213520A, WROUGHT WASHER #018139/213859,
GALV.- COLUMBUS GALV., NUCOR FAST., ROGERS BROTHERS GALV.)

4800 3/8 X 7 1/2 A307 HEX SCREW W/ N & 2 FW MG ( MFG- AUTO BOLT & NUT
#15545-1 & 2, TELEFAST IND #013699-1-66461, G13935-66688, WROUGHT
WASHER #169742, GALV.- MECH GALV. PLATING)

6000 1/2 X1 1/2 A307 HEX SCREW W/ N & SAE FW HDG ( MFG- NUCOR EAST
#204059A, TELEFAST IND # R15389, WROUGHT WASHER , GALV - NUCOR
FAST., NORTH AMERICAN GALY., ROGERS BROTHERS GALV.)

M/F: STOCK

All products were melted and manufactured in the U.S.A. This material
is in compliance with domesticity reguirements, and conforms to ASTM &
AASHTO specifications for standardized highway harrier rail and hardware.

Ay
RVIS UALITY ASS
DATE: 42312007
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January 20, 2010
MwRSF Report No. TRP-03-203-10
ELDERLEE, INC.
729 CROSS RD.
OAKS CORNERS, NY 14532
Telephone: (315) 789-6670

University of Nebraska-Lincoln Date: August 13, 2008
Accounting Dept. Order #: 38655

PO Box 880439 PO #: 4500193110
Lincoln, NE 68588-0439 Shippers #: 48408

Invoice #: 41967

TRANSMITTAL OF CERTIFICATIONS, ETC.:
Attached please find one set of the following:

Galvanizing & Material Certifications
Galvanizing Certifications Only
Material Certifications Only

CS-417 (PA) Certifications

Other:

X

Very truly yours,

Diane Solt
Administrative Assistant
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MwRSF Report No. TRP-03-203-10

ACTIVE
ELDERLEE, INC. MEMBER
University of Nebraska-Lincoln Date: August 13, 2008
Accounting Dept. Order #: 38655
PO Box 880439 PO # 4500193110

Shippers #: 48408
Invoice #: 41967

Certificate of Compliance

The undersigned, being duly authorized by ELDERLEE, INC., Oaks Corners, NY and having
reviewed the records of the company, hereby certifies that all material galvanized has been
processed in accordance with AASHTO M111 and ASTM A-123 Specifications.

0057.18035 1 Ea. BB 6x6 18' STD w/35' Radius
0054.01000 1 Ea. BB 6x6 Type I End Section

/—\ James A. Morlang

Galvanizing Plant Manage

728 Cross Road = Oaks Comers, N.Y, 14518-0010 = Telephone: 315-T80-6670 = FAX: 315-7T89-6515
Quality « Sarvice = Integrity
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TEST ACTION TRANSMITTAL
NYSDOT MATERIALS BUREAU

To: Nova Tube, Morrisville, PA; Pennoni, King of Prussia, PA.,

January 20, 2010

MwRSF Report No. TRP-03-203-10

Serial No.: 220564

Test No.: 07MG001
Date Received: 1/12/07

The Material represented by the sample submitted with the BR-240 having the above serial number

‘was:

Accepted on 2/2/07.

Note: Originally Accepted on 1/16/07.

For ITEM: 710-2]1 Box Beam Guide Rail and Median Barrier; Galvanized 6”x67x3/16™; Heat

#422E0371, 372,373

Remarks: For DWTT Properties.

This document serves as the official transmittal of action on the noted sample.

Attached hereto is a digital image of the BR-240 which accompanied same.

JOHN RONDINARO
DIRECTOR, MATERIALS BUREAU

On : For__

Materlal Reprasentsd by the Sample D

SAMPLE AND AGCEFTANGE TRANSMITTAL
NYSDOT MATERIALS BUREAU

550564 Tireloy

TEST NB.

i Below Was

1 unﬁﬁﬁﬁn Lc['.l.!'lmrl IG mmm uma

) mdmamdwwymn\rarmm amwwmmn_amm R

"—'W'AI
M#W i EI&'ILL
ANote: Error in I-knftf/w"kr g};ﬂ?

11111!9

Ijmm SAMPLE

“$dconThoL sampLE Dmmm_s

Ellvmnﬁmﬁsruﬂ | PPy

corrected By $rww’mM

RETAIN PINK COPY FOR YOUR RECORDS (4 z/t
FORWARD ALL OTHERS TO MATERIALS BUREAU

1S CONTRACGTOR AND PROJECT LGCATION

430




January 20, 2010
MwRSF Report No. TRP-03-203-10

NYSDOT MATERTALS BUREAU
Test No.: 07TMG63

To: Nova Tube, Morrisville, PA; Pennoni, King of Prussia, PA. Date Received: 4/19/07

The Material represented by the sample submitted with the BR-240 having the above serial
number was:

Accepted on 4/30/2007

For ITEM: 710-21 Nova Tube & Steel Box Beam; 6”°x67°x0.188”; Heat #402H9981

Remarks: For DWTT Properties.

This document serves as the official transmittal of action on the noted sample.
Attached hereto is a digital image of the BR-240 which accompanicd same.

JOHN RONDINARO
DIRECTOR, MATERIALS BUREAU

oA 240 0179 < .Bml‘pl_ﬁ1|t gnm?m TRANSMITTAL rmn- No. Imrsm |rga1-un.
RN o AT I 1219970\ ¢/9/o2 02/melo2

. “ Rep by the Sample Described Balow Was
On _For

mmmmwmuwmwmmm !muu}

StasP (B e LERT witH Hmegmu cezisas, Pa

NMaNuRAcTUSER. % WANUFACTURER SNB LOCATION (F DIFPERENT THAN ABOVE)
Cow. # 9o18712
11, BAMFLED AT 12 TYPE
TAq# NECHPGO Oune controL aaMpLe  [(JurA samrLE
fhLany Clinro. sampLE [JaPPRAVED LiST MAT.
Deon CloeinAen yar.

75. CONTRACTOR AND PROJECT LOCATION W ’

RETAN PINK COPY FOR TOUR RECORDS.

FORWARD ALL GTHERG TO MATEHUALS BUREAU
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MwRSF Report No. TRP-03-203-10

068ep07 9:53 TEST CERTIFICATE No: 1 21371
Sold By:
THE UNIVERSAL STEEL COMPANY P/0 No JS1265Z1
6600 GRANT AVENUE Rel
CLEVELAND, OH 44105 8/0 No 1 127370-001
Tel: 216 883-4972 Fax: 216 341-0421 B/L No 1 113440-001 Shp 065ep07
Inv No Inv
Sold To: (110053) Ship Teo: {001)
KLEIN STEEL KLEIN STEEL
105 VANGURAD PKWY 105 VANGURAD PKWY
ROCHESTER NY 14606 ROCHESTER NY 14606
Tel: 800-477-6789 Fax: 585-328-7377
CERTIFICATE of ANALYSIS and TESTS Cert. No: 1 21371
06Sep07
Part No P316510
Hot Roll Sheet ASTM A3s Pcs Wgt
.1130 Min X 60.0000" X 120.0000" 85 32,580
Heat ghber Tag No Pcs Wgt
4153565 94549 15 5,750
YLD=<54.1>/TEN=<75.15/ELG=<27>
4153565 94950 15 5,750
¥YLD=<54.1>/TEN=<75.1>/ELG=<27>
4153565 94951 15 5,750
¥YILD=<54.1>/TEN=<75.1>/ELG=<27>
4153565 94952 15 5,750
YLD=<54.1>/TEN=<75.1>/ELG=<27>
4153565 94953 15 5,750
YLD=<54.1>/TEN=<75.1>/ELG=<27>
4153565 94954 10 3,830
YLD=<54.15/TEN=<75.1>/ELG=<27>
Heat Number *** Chemical Analysis ***
4153565 C=<.2200> Mn=<.7800> P=<.0100> S=<.0070> Si=<.0200> Al=<.0510=
Cu=<.0300> Mo=<.0100> Sn=<.0050> V=<.0020> N=<.0045> Cr=<.0300>
Ni=<.0100> Ti=<.0020> Sb=<.0030> Ca=<.0001>
Page: 1 Last
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MwRSF Report No. TRP-03-203-10

NOVA TURE AND STEEL CORPORATION 820(7£72

600 Dean Sievers Place
Morrisville, PA, 19067
Tel: 215-295-8813 Fax: 215-7295-8798

TEST CERTIFICATE

Seld te: AMERICAN STEEL(LIVERPOOL) DATE SHIPPED: 03/03/08 I/
Ship re: AMERICAN STEEL (LIVERPOOL) B/L #: 158204 ‘-{ "4 qg‘( ’10

BOX 296 CROWN ROAD P.0O. W:MOB20782

LIVERPDOL, NY SALES ORDER #: 130630

13088
D L Lo b Ll T T L L LT T T p———— e P e ————
| Description | Dimensions | Pca|Mill/Heat Wumber |Specifications ]
|msmszacanann B e [ — ssemnmrzza|
|Hot Rolled Plate |0.250%48x120 | 6|MIT /42278791 |ASTM AZ6/SA 36 |
SRR ANASEEMsEEeESess s aas s O—— R S
T L S A A N AN EAIAMEEE ke AEEESLaa Ssssmmmmsama= EEEesAREEIETdamsssssssmsTEEeneE ..

| Chemical Analysis

|Heat Number | € MR P 5 5i Cu Hi cr Cb Mo v Al N &n B |
[ L L T T T T T ———— LT T TP — |
|MIT 42278791 [ ©.220 0.770 0.018 0.011 0.0%1 0.C40 0.020 0.040 0.001 0.011 0.002 0.066 6.002 . - i
| | Meleed & Manufactured in the U.S.A. |
...... T T T e

R W S
| Mechanical Tes: Resules 1
|=rErannsassnssaEsaanRaaEEsnsan e ————— |
| Heat Humber/Size or Seri | wield | Tensile |Elong.t |W-fact|Crush|

Ll Ll T LT TRy [ pRY Uyt PR P ("

|4zz38791 (Tmill| 50,300 PST | 73,200 PSL [30.00(2%) ] | |
e L e e LD DL L L L L L L L E R TR E T g
Heat # Origin

42278791 United States MITTAL STEEL - §PT

Authorized by Andrew Hurlbrink, Quality Ctrl Dept

MAR 3, 2008N
ELUL..H - L

CERT RECEIVED: 3/ 5/bf

PURCHASE ORDER # /25735
SALES ORDER # 073324

SHIPPED FRN

433

Aemenca s 33"/'@“?_/



143%

5l4

: Wt
. 1X$h Certification 918592 6/10/08 1
Submitted Hanna Steel Corporation Cust P.O.: P80606SS001
By: Tuscaloosa Division Date Shipped: 6/10/08
1701 Boone Blvd Load Tally 5-20961
P O Box 428 Invoice # 000000
Northport AL 35476
Send State Steel of Omaha Ship State Steel of Omaha
To: 13433 CENTECH ROAD To: 13433 CENTECH ROAD
P O Box 390745 P O Box 390745
Omaha NE 68139 Omaha NE 68139
No Item Heat # ASTM Year GradeClass Yield Tens Elong Rock
01 4500212 4 SQ 3/8 HRAS500 24 ,000FT
3666750 B74033 AS00 2003a B 1 64,000 71,500 25.3 B85
Total Weight 6,217
Heat # c Mn P S si Al Cb Cr Cu Mo Ni v
B74033 .180 .770 .010 .010 .011 .029 .000 .030 .050 .010 .020 .001

N .0045 Ti .0020 B .0001

Heat$# B74033 was melted and manufactured in the USA

01-€02-€0-d¥.L "ON 1odoy ASYMI

0107 ‘0z Arenuef



January 20, 2010
MwRSF Report No. TRP-03-203-10

E ' ' =)
ERTIFIGATE OF TEST

,5 Page 01 of 01
’1/ ot
| Certification Date
15-DEC-2008
s EARLE M. JORGENSEN COMPANY Invoice Number
290288 T627516
1800 N UNIVERSAL AVENUE
CUSTOMER PART NUMBER SAMSAE CITY O eLEad
0001
sOLD To: RIVERS METAL PRODUCTS SHIP TO: RIVERS METAL PRODUCTS
3100 N 38TH 3100 NORTH 38TH
LINCOLN NE 68504 LINCOLN NE 68504
Description: 1018 CF BAR ASTM Al08
7/16 X 3 FLATS X 12' R/L Line Total: 56 LB
HEAT: 0716363 ITEM: 502898
Specifications:
ASTM A108 03
CHEMICAL ANALYSIS
c MN P s sI cu NI CR
0.19 0.85 0.01 0.027 0.16 0.17 0.07 0.11
MO v SN TI
0.03 0.006 0.008 0.001
RCPT: R475956
MILL : NUCOR WISCONSIN COLD FINISH COUNTRY OF ORIGIN : USA
STRAND CAST REDUCTION RATIO 17.8 TO 1%
MATERIAL IS FREE FROM MERCURY CONTAMINATI@N? ~—
1
COMMENTS

melt source ameristeel usa
coarse grain
ACCEPTED FOR 1E0065B FOR ALL PF PARTS PER JFG 5-22-08

Material did not come in contact with mercury while in
‘The sbove dats were transeribed from the manufacturer’s Certificate of Test afier verification our possession.

for completencss and specification requirements of the information on the certificats, All 125t LARRY BUSICK
resiilts remain on file subject to examination.

We hereby certify that the material covered by this report will meet the applicable requirements =™
described herein, including any specification forming a part of the description. A'
The willful recording of false, fictitious, or fraudulent statements in connection with test resulis

mhm-.rﬂq_ﬂnrﬂ:ﬂm Manager, Quality Assurance
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1D: ¥227483 Paged of 7

Name: Gardau Ameristesl AutoFax System Ph:

0312472007 Sat 08:45

L.\.,-&Aé Page 3 of
'T{'
" arvd
ﬁmmam . Chemical and Physical Test Report
CALVERT CITY STEEL MILL MADE [N UNITED STATES ¥-029353
1035 SHAR-CAL ROAD
CALVERT CITY KY 42028 USA
(270) 395-3100
PRODUCED IN: CALVERT CITY
SHIF TO INVOICE TO SHIP DATE
STATE STEEL STATE STEEL SUPPLY CO INC/SCA 032407
13433 CENTECH RD PO BOX 3224
P.O. BOX 390745 CUST. ACCOUNT MO
OMAHA NE 68139 SIOUX CITY, |A 51102 BODOSTSE
[SHAPE + SCE GRADE SPECIFICATION SALEE DRDER CUST P.O. NUMBER
ATRAX T A3 AOLAAW ADGAAW AGTH AJS-05, AGTM AT03 GRS 11026001 F810200E001 01
[HEAT 1. [E W[ 7 | &8 [au| W ]G] mMm]v ™ N | &n | A | T |CEar
Y7000% [ [ [ |e2]| 2] 31 | 90 | o5 | 035 | 001 | <008 0005 | .008S | 012 | 001 I
e Fumnic al Taat- Yiekd 30000 PSL, 34474 MPA  Tersie: 85000 PEL 475.74 MPA  %EL 27.0%n, 27.00200.2mm Sl Devo
Custorner Raquiremarts CASTING: STRAND CAST
Mecharical Test: Yield 56000 PSI 34474 MPA  Tersbe: 83000 PSL 47574 MPA  %ED 23.0/n, 23.0203.2mm  Sid Dev
"SHAPE » EE T GRADE EPECIFICATION — TALES ORDER | CUETF O MABER
FLER Aae ASSAATE ASEAUSTZ ASTH ASS-08, ATOS GRS, AST2-50, AT0S GRSOAAS BOTEEN5-01 PEOSZSDEDT 101
HEAT LD. [c [ mn | P S | & |Cu | M |G [Me | V [ [ B [N [& | AN ] T |CE { | | | [
Y7o1324 [ 77 | # |57 [0 | 28 | 30 | o | o8 | 522 | ©1s |<o08| Doos | pose| 011 | oot [.oo1oa] .41 i | | ] 1 1

Iechanical Test: Yield 54000 PSI, 37232 MPA  Temie: 78000 PSL 524 MPA  %E: 21.08In, 21.0203.2mm Sid Devo
Cumtorner Flagquiremerts CASTIMNG: STRAND CAST

Mechanical Test: Yield 54000 PEI A7T252 MPA  Termls: 76000 PS 524 MPA %E: 23080, 230203.2mm S Devo
Customar Requiremerts CASTING: STRAND CAST

CUST [TEM NUMBER: 224

THE ABOWE FIGURES ARE CERTIFIED EXTRACTS FROM THE ORIGINAL CHEMICAL AMD PHYSICAL TEST RECORD
AS CONTAMED M THE PERMAMENT RECORDS OF COMPANY,

This material, irekuding the billets, was medind and manuactuned in e United
Eslss of Amarica

m‘ Bhaskar Yalamarchl
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’5 Page 5 of §

(] QERDAU AMERISTEEL s i
CARTERSVILLE STEEL MILL , MADE IM LIMTED STATES G-110088
354 OLD GRASSDALE RD NE o =
CAATERSVILLE GA 30121 UBA
(770) 387-3300
PRODUCED IN: CARTERSVILLE
SHIP TO INVOICE 7O BHIP DATE
STATE ETEEL STATE STEEL SUPPLY OC INC/SCA ozre0s .
13433 CENTECHRD PO BOX 3224
P.O. BOX 290745 CUST. ACCOUNT MO
OMAHA, NE 58130 SIOUX CITY, 1A 61102 SO00STES
"BHAPE « S GRADE [ BPECIFICATION SAESORDER | CUSTPO MOWER |
VO NS TeS-BEAM | AETME ABT2 GFIS0-0F, AGTM ABGZ —DBA. Lﬁm__'_'
REATLD. ] Tl 8] AEELIEEEEREEE] CH R

M | 0 5 | =0 70 o _B'*'ET‘W!E ; :

Mecharical Test Viekt 52900 PSLIMTIMPA  Tersie 72100PEL 45711 MPA  %E: 205, ZASDOCMM S Dev0 ki Dl 4ST
Curpmer Requiremanty CASTING ETRAND CAST
Mpcranecal Tast Yipic 55300 PEL .M MPA  Tensla: 71300 PSL 4518 MPA  %EE 204%in, ZIA200MM SidDeviD IS Diem 45T
Cusiomer Requl mmams m-wﬂnm
mmmmmh&wmwmhnm mmmmmmmmmmmmmmm

AS CONTAWNED IN THE PERMANENT RECORDS OF COMPANY.

Bhaskar Yalamanchifi

Garctin) Amaisinel CARTERSVILLE STEEL MiLL
Babet waracts thai sl material feesishad shall comply with specificatiors subject I stancdand peblished marract ing var'alions. NO OTHER WARRANTIES, EXPREGSED OF WAPLIED, MADE
SELLER, AND SPECIAGALLY EXCLUDED ARE WARRANTIES OF MERCHANTABILITY AND FITMESS FOR A qrmmm PUAPOSE. - s i

hn”"“ﬂ“ﬁ““ﬂ“ﬂ“ﬂwﬂdw“b“mmm

Ay dumages b -umhmbmmmmdmhmhhﬂiﬂuhmum.‘mh
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mmms'rm. Ohomioa! and Plysiet Test Report i

CAMBRIDGE STEEL MILL +\ MADE IN CANADA 063053

180 ORION PLACE '7,'\19

CAMBRIDGE ON N1T 1R8 CAN

(519) 740-2488

PRODUCED IN: CAMBRIDGE _

SHIP TO INVOICE TO SHIP DATE

NORFOLK IRON & METAL CO INC NORFOLK IRON & METAL CO INC 04/30/08

3001 NO. VICTORY RD ATTN-ACCTS PAYABLE

402-371-1810 PO BOX 1128 CUST. ACCOUNT NO

EHFG.ILHE 58702 NORFOLK, NE 68702 80056348

[SHAPE + S2E. GRADE | SPECTRCATION s —— T [SaEsoRoER___|CustPONUMBER |
BX1 A3 W) | BoTa2sem 12521001

TREAT 1D. =TT F s 8| M |G| W]V ]m]| B[N s [A]N |2 |C| 2 ICEw ]

WB02351 & | B0 | 00 [0ea | 8 | 2 | 8 | .16 | 0% | 003 | o2 D003 | 0081 | 017 | 1001 |00700| ,00Z | 00030].00300 | - —

Machsnosl Test Yiekd 51381 P, 354.28 MPA r-lumn.ui.um WE: 231.0/Mn, Z3.0200MM RedR 1337 :1 S5 Dev:0 I Diar 487

Customer Requirements CASTING: STRAND CAST
Machanical Test Yiskd 51038 PSl, 35180 MPA  Terslle: 71225 PSI, 491.00 MPA  %EL 22.0/8n, Z200200MM FRedR 133.7 :1 SidDev:0 |dl Dimm: AST

CASTING: STRAND CAST

SPECIFICA]
BX3A 5] ASTM ASGAIGN-05, CSA-GA0 Z1-300W-D0[4AVY)
T | n s‘imu__lmmvmnumnn‘bc-mcw __j
NBOZ3TO 3 [ 58 | 013 | o8| A3 | 28 32 | 78 | Dé0 | 003 | 002 | 0002 | o127 | 001 | .oo2 |.00100] .002 00300 E T s o

Mocharical Test _ Yield 48605 PSI, 371,33 MPA  Tensle: 68900 PSL 4T4.53 MPA  WEE Z7.5/8in, 27.67200MM RedR 89 : 1 Sid Dev0 Il Disne 4

Customer Requirements CASTING: STRAND CAST
Mechenial Test Yield #5595 PSI, 314.37 MPA  TensBe: 88158 PSL 485.03 MPA,  %EL 27.5/0in, 2T.5200MM FRedR B9 :1 Sid Dev:0 Il Diwr: 4

Customer Rlequirements CASTING: STRAND CAST

“This meierial, including the bilets, was produced and manufactured in Canada THE ABOVE FIGURES ARE CERTIFIED EXTRACTS FROM THE ORIGINAL CHEMICAL AND PHYSICAL TEST RECORDS
Bhasksr Yslsmanchi AS CONTAINED IN THE PERMANENT RECORDS OF COMPANY.
/ha iy &
Gertou Amerisiel . \é.c_ S;.. Myr. Mataburg. Sves.
(= e CAMBRIDGE STEEL MILL
Seller warrants that sl material fumished shall comply with speciications subject Io standard pubished varistions. HO OTHER WARRANTIES, EXPRESSED DR IMPLIED, ARE MADE BY THE

SELLER, AND SPECIFICALLY EXCLUDED ARE WARRANTIES OF MERCHANTABILITY AND FITHESS FOR A PARTICULAR PURPOSE.
Ini o weent shall sallor ba lable for indirect, consequantisl of punfitve demages arsing out of or reisted lo the mastedals formished by seller.
Ay cisim for demages: for materials thal do nol conform Io spedificaions must be mads from buyer io seller Immedisisly Bhar delivery of aame in arder o allow the sefler the oppariunity 1o inspect the malerial in

qussion.

01-€02-€0-d¥.L "'ON Hody JSYMN
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January 20, 2010
MwRSF Report No. TRP-03-203-10

ELDERLEE, INC.

729 CROSS RD.

OAKS CORNERS, NY 14532
Telephone: (315) 789-6670

University Of Nebraska-Lincoln Date: June 24, 2009
Accounting Dept. Order #: 41980

PO Box 880439 PO #: 4500206719
Lincoln, NE 68588-0439 Shippers #: 52505

Invoice #: 45748

TRANSMITTAL OF CERTIFICATIONS, ETC.:

Attached please find one set of the following:

X Galvanizing & Material Certifications
__ Galvanizing Certifications Only
Material Certifications Only

CS-417 (PA) Certifications

Other:

Very truly yours,
. "-‘. .... rd

T

S _rerrife—
Diane Solt
Administrative Assistant
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ELDERLEE, INE,

University Of Nebraska-Lincoln
Accounting Dept.

PO Box 880439

Lincoln, NE 68588-0439

January 20, 2010
MwRSF Report No. TRP-03-203-10

ACTIVE
MEMBER

Date: June 24, 2009
Order #: 41980
PO #: 4500206719
Shippers #: 52505
Invoice #: 45748

Certificate of Compliance

The undersigned, being duly authorized by ELDERLEE, INC., Oaks Corners, NY and having
reviewed the records of the company, hereby certifies that all material galvanized has been
processed in accordance with AASHTO M111 and ASTM A-123 Specifications.

0013.57400
0013.57401
0054.00018
0054.00050
0054.00052
0054.00100
0054.01000
0057.18035

4 Ea.
2 Ea.
8 Ea.
42 Ea.
2 Ea.
10 Ea.
2 Ea.
2 Ea.

Post 3" 1 Dbl Angle 7' Lg. w/Sapde
Post 3" 1 Special End 7' w/Spade

BB 6x6x3/16 @ 18'00" Std.

BB Reg. Shelf Angle 4-1/2"

BB Dwy. Shelf Angle 4-1/2"

BB 6x6 Splice Plate 27" (Pair)

BB 6x6 Type 1 End Section

BB 6x6x3/16 @ 18' STD w/35' Radius

/\ M,M P
James A, Morlang s

Galvanizing Plant Manage

728 Cross Road ¢ Oaks Comars, N.Y, 14518-0010 » Telephone: 315-789-8670 » FAX: 315-78¢-6615

Guality = Sarvica = lntegrity

440



January 20, 2010
MwRSF Report No. TRP-03-203-10

STEEL OF WEST VIRGINIA
HUNTINGTON, WEST VIRGINIA 25726-2547

DATE: February 23, 2009

SOLD TC: Elderlee Inc. ) SHIP TO:
729 Cross Road Same
Oaks Corner, NY 14518

CUSTOMER ORDER: P002780 SWV ORDER: 18849

MATERIAL SPECIFICATION
3" X 5.7 1b/ft I-Beam. SWV Section 2658.
LENGTH: 42'. GRADE: ASTM A36-05,
All manufacturing processes for these materials occurred in the U.S.A.

|Yield|Tensile|Elon]|
Heat| psi | psi |$8”"| C | Mn | P | 8 | 8i| Cul Cx| Nij Mo| V | Cb |

14447]51000] 69000|21 8|.14|0.58].010].026].23|.24].14].08].02].001].001]|

1444752000 7oooo|2o.o|-14|o.531.010|.0261.23|.241.1 |.08].02}.001].001]

14448({46000| 67000({24.2].15]0. 55! 017].028(.24|.25].15].08].02].002(.001|

14448147000| 68000)(24.8].15]0. 551 017].028|.241.25|.15].08].02].002].001}

41.10).02|.003].001}

2656652000 69000]21.3].13(0.70].011].021].23]|.24).

26566}(51000] 69000§19.0).13]0.70(.011]|.021].23]|.24].14]|.10].02].003].001]|

e e i e e e e i D e O Y O N D S i D D D S 5 A e i e e g e S e . S e S S S e . e o D

This is to certify that the above is

a true and correct report as contained
in the records of this company. Steva sher
Metallurgist

Bl

CERT RECEIVED: 2 /as/b?
PURCHASE ORDER & 027280
SALES ORDER # /8847 .

SHIPRID TR0 <yt
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MwRSF Report No. TRP-03-203-10

| 4" Saucde A4
CERTIFICATE OF CONFORMANCE

MZT COMNM STEEL INC. 3/02/08
8950 RITTMAN ROAD
WADSWORTH, OH 44282 Page# 1
330-334-32656
TO: SHIP TO:
ELDERLEE, INC. ELDERLEE, INC.
729 CROSS ROARD STEEL YARD
QAKS CORNER, NEW YORK 14518 729 CROS3S ROAD
. OAKS CORNER, NY
SIZE: .25 7.8750C X 23.62500
GRADE: SI"EE'.T&) HOT QQ.L.J..::.D
A36
Bill/Ladngh 030442 B/L  Date 2/02/0% Sales Ordr: 800216 [ |
Zusz. B/Ow: 028.1 Part No.: 0333.76001
Tagh 50C326C3 0L Haat# R47387 MasterTag# C40C73771 01
C ¥ 2% Mn: 1.19 P00 g : .02 Al: .0Z gi: ,03
Ti: .C02 Mo: .00 Cr: .04
ock: BBE Tens: 63150 ¥id: 53250 Eing: 231
Tag¥ 50034205 0 Heat# A48816 MasterTag# 309336 0z
C: .23 Mn: .85 P : 0.0 5 : .008 Rl: .040 8i: .23
Cu: .07
Tens: 63200 Yid: 51380 Elng: 24%
Tagh 50034206 0i Hzath AdB8le MasterTagh 309536 J1
Cy .23 Mn: .88 P : 010 § : .009 Rl: .040 Bi: .23
Cua: .07
Tens: 63200 Yld: S5i380 Elng: 24%
Tagh 500342092 o1 Heat# R48815 MastezTagh 302536 Gl
Sl 23 Mn: L85 B : .010 g : .009 Rl: .C40 Si: .23
Cu: .07
Tens: 63200 ¥ld: 5198C Tlng: 24%

MIST INFO: MELTED & MANUFACTURED IN THE USA

WE HEREBY CERTIFY THE ABCVE FIGURES ARE ACCURATELY STATED, MEET YOUR
MATERIAL REQUIREMENTS AND ARE TRACEABLE I R RECORCS BACK TO THE
PROCUCER AND/CR AN ACG LABORARTORY .

QUALITY ASSURANCE MANAGER

e

CERT RECEIVED: 2/37/0.9
PURCHASE ORDER # £28//
HM[‘- { 'QI)FT’ # a"m}z{" .
U WA Con Siee/

T e e e e — =
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TEST ACTION TRANSMITTAL Serial No.: 266003

NYSDOT MATERIALS BUREAU Test No.: 08MG 105
Date Received:  8/22/08

To: Nova Tube, Morrisville, PA; Pennoni, King of Prussia, PA.,

The Material represented by the sample submitted with the BR-240 having the above serial
number was:

Accepted on 9/03/2008

For Item: 710-21 Box Beam Guide Rail, 67 x 6” x 3/16™; Heat #421K5071

Remarks: For DWTT Properties.

This document serves as the official transmittal of action on the noted sample.
Attached is a digital image of the BR-240 which accompanied the sample.

JOHN RONDINARO
DIRECTOR, MATERIALS BUREAU

@R 240a (1174 SAMPLE AND ACCEFTANGE TRANSMITTAL

o i uvsnm WATERIALS suﬁem oot
- 3
: r.meml aoprmnlun ahq;sw’-_:i_u_ts_mmw Salow
Ol i Far

J&,W&&B

-&.mmmufb.aummmn«mm

\" amnz.pt' nmm moﬂ ABEMCY)

T fﬁﬂf

RETAMN PINK COPY FOR YOUR RECORQS - '
FORWARD ALL CTHERS TO MATERIAES BUREAL-
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HUb-Ha-gidds B9 18 From!NOUA TUBE AND STEEL 12152958798 To:315 78S 5615 P.i/2
TEST ACTION TRANSMITTAL Scrial No.: 264030
NYSDOT MATERIALS BUREAL Test No.: OEMGT3

Date Received:  7/17/08

Tu: Nova Tube, Morrigville, PA; Pennoni, Kiog ol Progsia, PA.

The Material repregented by the sample submitted with the BR-240 having the above scrial
number wis:

Accepted on 773172008

For Item: 710.21 Box Beam Guide Rail, 6" x 67 ¥ 3/16"; Heat #411K744 |
Remarks: For DWTT Properties.

This document serves as the oflicial wransmival of action on the noted sample.
Atached is a digital image of the BR-240 which sccompunied the sample.

JOHN RONDINARO
DIRECTOR, MATERIALS BUREAU

ElE
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SEEI ® ‘Steel Dynamics - Roanoke Bar Division
P.O. Box 13948 Roanoka, VA 24038

Office: 540-342-1831 Fax: 540-342-8437
Roancke Bar Divisien ee i =

Tes: and Inspection Report NO. 75372-1
ROANOKE
ELDERLEE. INC.
929 CROSS ROAD
OAKS CORNERS  NY 14518-0000 Date 2,09/09
[E L B+ R R R - R e b - D e - Y R -4 - F T -0 L 0 N -4
HEAT SIZE I-VIZID Pt. ULTIGATE ELONG BEND GRADE
NUMBER B IN. TES
JGB522 EIATS s/8 X5 3/8 42.5 63.5  40.0 236
PURCHASE ORDER NUMBER 2-YIEID PT. ULTINATE ELONG BEND GRADE
. NUMBER PIECES KSI ¥s1 8 IN. TEST
£002771 150 PIECES 22°07" 4.5 62.6  40.0 a3 .
HEAT SIZE 1~YIELD Pt. UITIHATE ELONG BEND GRADE
HUMBER HEA 203ma TEST
JGES22 FLATS 16 X 137 293.0 437.8  40.0 A3
- PURCHASE ORDER NUHBER 2-Y1EID PT, ULTIATE  EIONG SEKD GRADE
NUNBER PIECES MPA 203mn TEST
P002771 160 PIECES 22°'07" 293.0 4316 e0.0 A36
LTI R R LR T L T R T Nt A N L T e L L L S LRt s LI LIt
c i s 3 s1 CR NI KO cu v NB
A5 .75 .62 .003 .20 .07 .10 .02 .26 .002 .0O1
Comnmodity & 410008 P
BLUERE 0 o
Charpy requiremants: . ; .
15 flbs @ +40° F CERT RECEIVED:_a [1aln9
1) 88.0 feibs PURCHASE ORDER #_P377)
2) 100.0 fibs 2
7 SALES ORDER# _3537Q-0

SHIPP‘ O FAoM: Sheel . famics

MERCURY. RADIUM OR OTHER ALPHA SOURCE MATERIALS IN ANY FORM HAVE NOT BEEN USED
IN THE PRODUCTION OF THIS MATERIAL. NO VELD REPAIR HAS BEEN PERFORMED.

Approved ABS QA Mill. Certificate No, OONN10108-X,

This naterial vas nelted and manufactured in the USA by basic Electric Fuznace
© processss to mest specification: ASTM A36-05 ASME SAZ6 QOS741D A705-08A GRIs
EH-‘LTO M270 GR 36 INPACTS VAIVED

The teasile values stated iz either inch-pound units or SI units axe to be
regarded as separate as defined in the ASTY scope fcr this naterial, Unless a
metric epecification is ordered. this material has been tested and nmeets the
requirenents of the inch-pound ranges, -

This is to certify the above to be A true and accurats report as contained in
the records of this company.

Enginser ctl Tmls: Ch.arl-es R. Charl'tan
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BAYOU STEEL CORPORATION MATERIAL CERTIFICATION REPORT
RIVER RDAD  P.0. BOX 5000
LA PLACE, LOUISIANA 70068 1166 TRIAD METALS INTERNATTONAL TRIAD METALS
Teluphane (385) E52-4800 1 VILLAGE RD 3480 GRAND AVE.
HORSHAM, PA 19044 NEVILLE ISLAND, PA 15225
TESTED iN ASTM A6 INVOICE NO. BSLP082368340 DATE 12/15/08 PO:10181
ACCORDANCE PRODUCT UNEQUAL ANGLES  Cust T-4200 -0008
WITH HEATNO. §7284 48 Pcs GRADE A3652950 -
Length 40'0" size U 5 X 3-1/2 X 3/8 X 10.40
CHEMICAL MECHANICAL TEST TEST 2 TEST 3
ANALYSE PROPENIIES IMPERIAL METRIC IMPERIAL METRIC IMPERIAL METRIC
o .14 YIELD STRENGTH 59,810 psi 412 MPa 59,330 ps1 409 MPs Pl MPa
Mn .82 TENSILE STRENGTH 79,999 pst 552 MPa 79,950 psi 552 wmPa PsI MPa
P .018 ELONGATION 31.0 % 31.0 % 32.0 % 32.0% % %
5 .039 GAUGE LENGTH 8 in 203 mm 8 in 203 mm in mm
Si .20 BEND TEST DIAMETER d d d d d d
Cu .27 BEND TEST RESULTS
Ni o 1 SPECIMEN AREA $q in §Q mm| g in 5G mm 5Q in sQ mm
Cr 15 REDUCTICN OF AREA % % % % % . %
Mo .048 IMPACT STRENGTH fulbs J fr-lbs J - Ibs J
Ch .013 -
v 000 IMPACT STRENGTH IMPERIAL METRIC INTERNAL CLEANLINESS GRAIN SZE
B
Al AVERAGE . itlbs d SEVERITY : HARDNESS
Sn .009 TESTTEMP . | 3 F c FREQUENCY A GRAIN PRACTICE FINE
N ORIENTATION - RATING P = | REDUCTION RATIO 10.5 TO 1
Ti = N
— 11— Customer Grade & Specs: A36 AS29 GRADE 50 . ELDEI -
[ o 44W, CSA50W, A70936 CERT RECEIV_ i ,-/:a £lof
i[i ASME SA36 - T e

] PURCHASE QRCE: # £ 3ogp
SALES ORDEf + #8537
SHIPPENFR = 7T /et S

| HEREBY CERTIFY THAT THE MATERIAL TEST RESULTS PRESENTED HERE AREL TROM THE REPORTED HEAT AND ARE CORAECT. ALL TESTS WERE PERFORMED N ACCORDANCE TO THE
SPECIFICATIONS REPORTED ABOVE. ALL STEEL IS ELECTRIC FURNACE MELTED, MANUFACTURED, PROCESSED, AND TESTED IN THE U.S.A WITH SATISFACTORY RESULTS, AND IS FREE
OF MEHCURY CONTAMINATION N THE PROCESS.

NOTARIZED UPON REQUEST: SIGNED W\ v M

SWORN TO AND SUBSCRIBED BEFORE ME IN AND FOR ST. JOHN MARK EDWARDS, QUALITY ASSURANCE SUPERVISOR

PARISH ON THIS DAY OF .20
DIRECT ANY QUESTIONS OR NECESSARY CLARIFICATIONS CONCERNING
THIS REPORT TQ THE SALES DEPARTMENT.
__M::naf'J E. Soileay, ¥ 81887, Notary Public 1-800-535-7692 (USA)

‘uj ‘oopepi3

88.200d

¥8c.8

BWel Jowolsny

#0d ewojsng

i

ON Jaddiys

TBquiny 1eaH

01-€02-€0-d¥.L "ON Hodoy JSYMN
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NUCOR STEEL TUSCALOOSA, INC.

MILL TEST CERTIFICATE

1700 HOLT RD N.E.
Tuscalonsa, AL 35404-1000

Zhe"” Plate. A€

Page #:1 of 1

800-827-8872 #\-/\-'jz{)7fﬁ
Load Number Tally Flﬂﬂ‘l Order Number P.0. Number Part Number Certificate Number Date
158782 00000400337092 IN-G?SD:LZ-vCIGl JCRS794 L256079~1 01/30/2009 15:47
Grade Customer:
Order Description: Sold TO:
A36, 0.1875 IN x 96.000 IN x 240.000 IN WARREN FABRICATING & MACHINING WARREN OH
Quality Plan Description: Ship TO:
AEGISABEANBIE:Cﬁh})i/ﬁskﬂsnﬁ SA35-03 /A709-36-07 WARREN FABRICATING & MACHINING Hubbard OH
Shipped Heat/Slab Certified | C Hn P s St ([ cu | N | & | M | b v Al T4 | N2 B ta Sn | CeV
Item Number By
9A0242D | BOMS031-03 *+* | @oMs031 V| 0.19 | 0.87 [0.010]0.006| 0.06 | 0.24 | 0.09 | 0.06 [0.026]0.000]|D.003 |0.034]0.002]0.011] 0.0001 [ 0.0024 {0.009
9A0110C | BIMS014-01 **= { BAMS014 /| 0.19 | 0.89 {0.011]|0.004]| 0.07 | 0.36 | 0.14 | 0.06 |0.028|0,000|0.003}0.031]0.002{0.010] 0.0001 | 0.0021 |0.010
9A0112C | B9MS014-03 *** | BAM5014 | 0.19 | 0.89 [0.011[0.004| 0.07 [ 0.36 | 0.14 | 0.06 |0.028|0.000]0.003}0.031{0.002 |0.010] 0.0001 | 0.0021 [0.010
9A0112E | R9M5014-03 %#+ | 8oM5014 | 0.19 | 0.89 |0.011[0.004| 0.07 [ 0.36 | 0.14 | 0.06 {0.028]0.000{0.003}0.033]c.002 |0.010] 0.0001] 0.0021 [0.010
Shipped | Certified Heat Yield | Tensile| Y/T | ELONGATION %| Bend | Hard Charpy Impacts (ft-1bf) Shear % Test
Ttem By Nunber ksi ksi % 2" [ 0K? HB |Sizewm 1 2 3 Avg 1 2 3 Avg | Temp
9402420 | S9A0239FTT | BIMS031 **+ | 53.1 | 70.8 | 75.0 | 28.3
9A0242D | S9A0240FTT | BOMS031 **= [ s0.7 | 73.3 | 69.2 | 31.1
9A02420 | SOA0239MTT | BOM5031 *=* | 51.1 | 68.3 | 74.8 | 29.2
9A02420 | S9A0240MTT | BoMs031 *++ | 40.3 | 67.4 | 73.1 | 32.5
9A0110C | S9A0110FTT | BOMSO14 **+ | 51.8 { 73.9 | 70.1 | 29.4
3A0110C | SSAOI1OMTT | BOMSO14 #=+ | 456 | 68.2 | 66.9 | 28.9
9A0112C | SIAOIL0FTT | BoMs014 <+ | 51,8 | 73.9 | 70.1 | 20.4 TR T
9A0112C | S9AOIL2FTT | B9MS01a ++ | 46.3 | 68.3 | 67.8 | 31.5 I MR mmicsion) om0 20 IO
940112C | SOADL1OMTT | B9M5014 v*= | a5.6 | 8.2 | 66.9 | 28.9 CERTRECENED 253702
SAO112C_| SSAOL12MTT | BONSO14 ++* | 5.6 | 70.1 | 70.8 | 29.1 PURLHASE ORDER #2283/
9A0112E | SSAQLIOFTT | B9MS014 *** | 51.8 | 73.9 | 70.1 | 29.4 SN2 DRDER & 17 2F <
9A0112E | S9ADLLZFTT | B9MS0L4 *+# | 46.3 | 68.3 | 67.8 | 31.5 B o e DRsES :‘ég*‘"_,'”
9AQ0112E | SOADLIOMTT | BOMSD14 *=* | 45.6 | 68.2 | 66.9 | 28.9 B SRl [ Ry ) L
9A0112E [ S9AQ112MTT | BOMSO14 *** | 49.6 | 70.1 | 70.8 | 29.1 i 1
lams: 4 PCS: 37 Weighl: 45331 LBS

Marcury has nel come in contact with this product during the manufacturing procass nol has any mergury been used by the We hareby cerlify that the producl described abova passed all of the lasts raquired
manulacturing process. Cerlified in sccordance with EN 10204 3.1. No weld repair has been performad on this malarlal.

Manufactured te a fully killed fine grain practice. ** Produced from Coil **

150 3001:2000 Regislered, PED Cariifiod

"*** indicales Heals melled and Manufactured in the U.S A,

by the specifications.

peorin i
Qiufin #} -éullmg Mil Procosé Metaflurgist
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venaor reat Numper e . 2
ArcelorMittal Cleveland Inc 9504528 Wi " Pete Asie

105 Yanguard Prwy
Rochester, NY 14808 Oclober 16, 2008

Certified Report of Chemical Analysis and Mechanlcal Tests

Preducing Wil ArcelorMittal Cleveland Inc.
Product Hot Rolied Plate Steel
Certification Typs; ASTM A1018
Kisin PO# J52087 Code HC240A38
Gauge Width Length Finlsh Surface Treatmant Quality Type
114 48.000 Coll DRY A36/5A38
BIL CollfLHt Heat# Tensile Yield E.Long% Hardness L{Ft
1271866 697251 4159210 66,900 41,800 290
1269284 896040 4189357 69,000 48,200 35.0
1272556 697250 9504028 70,400 43,000 36.0
Haat# 4158210 Domestic
C% Mn% P 5% S5i% Al%
0.250 0.860 0.008 0.005 0.020 0.048
Heat? 4188357 Domestic
C% Mn% P% S% Si% Al%
0.210 0.700 0.01 0.008 0.02 0.066
Heat¥ 8504028 Domestic
C% Mn% P% 5% 5% Al%
0.230 0.640 0.01 0.003 0.03 0.036

The above figures are extracts from the ariginal mill records a8 contained In the records of the company

Prepared by the office of:
Jim Sloan, QA Manager

LUkt .. | 3.

CERT RECRIVED: _2/234.9 .
PURCHASE ORDER # F oy s
SALES ORDER ¢ _2Y08% 7
QHIBPED FANNE Ko ., Shee/
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BENNETT BOLT WORKS, INC.
12 Elbridge Street
P.O. Box 922 PH 315-6839-3981

Jordan, New York 13080 FX 315-689-3994
CERTIFICATION OF COMPLIANCE o s

. ELDERLEE, INC.
Customer: 729 CROSS RD
OAKS CORNERS, NY 14518

We certifly that our system and procedures for the control af gualicy
agsures that all items furnished on the order will meet applicable ;:t‘.s'..s-,
procese requirements, and inspection requiremencs as reguired Ly the
purchase order and applicable specifications.

Mustomer PO No. . -22142C

Date Shipped: . 6/12/09
Invoice Mo.: . 5015307
Purchase Date: . 6/3/09
QUANTITY DESCRIPTION

22 - 3/8-16 X 7 1/2 A307 HEX SCREW MG ( MFG- AUTO BOLT & NUT #17785-1, GALV.- MECH GALV. PLATING)
10 - 3/8-16 A563 HEX NUT MG { MFG- TELEFAST IND # 016722-1-71733, GALV.- MECH GALY PLATING)
44 - 3/8 FB44 USS FW MG ( MFG- WROUGHT WASHER #050045, GALV.- WISCONSIN MECH)
29 - 1/2-13 X 1 1/2 A307 HEX SCREW HDG ( MFG & GALY.- NUCOR FAST #241990A)
43 - 1/2-13 AS63 HEX NUT HDG ( MFG- TELEFAST IND # R17745-73825, GALY.- AZZ GALV.)
31 - 1/2 SAE FW MG { MFG- WROUGHT WASHER #253804, GALV.- WISCONSIN MECH)
4 - 1/2 FB44 USS FW MG ( MFG- WROUGHT WASHER #37569, GALV.- MECH GALY PLATING)

/
1 - 1/2-13 X 8 A307 HEX SCREW HDG ( MFG- SOUTHEASTERN BOLT #54015, GALV.- METAL PLATE GALV.)

1-1/2-13 X 8 GR 5 HEX SCREW HDG ( MFG- NUCCR FAST # 1780654, GALY.- VICTAULIC GALY.)
* 3 -3/4-10 AS63 GR DH HVY HEX NUT HDG { MFG - UNYTITE # NS441, GALV.- ROGERS BROTHERS GALV.)
1 -3/4-10 X 8 A307 HEX SCREW HDG { MFG- BIRMINGHAM FAST , GALV.- KENNEDY GALV.)
20 - 3/4-10 X 1 1/2 A325 STRUCT BOLT HDG ¢ MFG & GALV.- MUCOR FAST #244495A)

M/F: UNIVERSITY OF NEBRASKA PO#4500206719 REPLACE

Bl products were melted and manufactured in the U.5.A. This material
iz in compliance with domesticity requirements, and conforms to ASTM &

AASKHTO specifications [or standardjped highway Barcier ‘rail'and hardware.
~o
&

Uamss _glirmtsdiotnax
_,/ SUPERVISCR QUALITY ASSURANCE

( / baTE: | 8/15/09
o
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BENNETT BOLT WORKS, INC,

12 Elbridge Street

F.O. Box 922 PH 315-689-3981
Jordan, New York 13080 FX 315-689-3999
CERTIFICATION OF COMPLIANCE
. ELDERLEE, INC.
Customer: 729 CROSS RD

OAKS CORNERS, NY 14518

We cercily that our system and procedures for the consrol of qualicy
assures that all items furnished on the order will meet applicable tests,
process requirements, and inspection reguirements as required by rthe
purchagse order and applicable specifications,

Customer PO No.: -22143C

Date Shipped: . &/12/09
Invoics No.: - 5015306
Purchase Date: . 6/3/09
QUANTITY DESCRIPTION

23 - 3/8 X 7 1/2 A307 HEX SCREW W/ NUT & 2 FW MG { MFG- AUTO BOLT & NUT # 17785-1, TELEFAST IND.
#Q16722-2-71734, WROUGHT WASHER #050045, GALY.- MECH GALV. PLATING, MGP, WISCONSIN MECH)
27 - 1/2 X1 142 A307 HEX SCREW W/ NUT & SAE FW HDG { MFG- NUCOR FAST #241990A, TELEFAST IND.
#R1764-73562, NUCOR FAST #241990A, WROUGHT WASHER, GALY.- NUCOR FAST., AAA GALV, ROGERS
BROTHERS GALV.)
5 - 1/2 SAE PW MG ( MFG- WROUGHT WASHER #253804, GALV.- WISCONSIN MECH)
1-3/4 X 8 A307 HEX SCREW W/ NUT & 2 FW HDG ( MFG- BIRMINGHAM FAST # 118976, NUCOR FAST #220487A,
WROUGHT WASHER # 227934, GALV.- KENNEDY GALY., NUCOR FAST, ROGERS BROTHERS GALY.)
=374 X 1 1/2 A325 STRUCT BOLT W/ USS MIL FW MG ( MFG- NUCOR FAST # 244495A, PRESTIGE STAMPING
#B9023M, GALV.- NUCOR FAST., MECH GALY PLATING)
- 1/2-12 X B GR 5 HEX SCREW HDG ( MFG- NUCOR FAST #178065, GALY.- VICTAULIC GALY.)
- 1/2-13 A563 HEX NUT HDG ( MFG- TELEFAST IND # R17745-73825, GALV.- AZZ GALY.)
- 1/2 FB44 USS FW MG ( MFG- WROUGHT WASHER # 37569, GALV.- MECH GALV PLATING)

L
o

N

M/F: UNIVERSTTY OF NEBRASKA PO#4500206719 NEW UNIT

511 producis were melted and manutactured in the U.5.A. This material
iz in compliance with domesticity cermuirements, and conforms to ASTM &
RASHTO specifications for standardiged highwayﬁmxriefrén'ir find havdware.
o
\fpamss _ghamisadiotnas
rd £ UPERVISOR QUALJITY ASSURANCE
T_;/" DATE: |, §/15/09
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END OF DOCUMENT
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