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SI* (MODERN METRIC) CONVERSION FACTORS |

APPROXIMATE CONVERSIONS TO SI UNITS

Symbol When You Know Multiply By To Find Symbol
LENGTH
in. inches 25.4 millimeters mm
ft feet 0.305 meters m
yd yards 0.914 meters m
mi miles 1.61 kilometers km
AREA
in? square inches 645.2 square millimeters mny
ft2 square feet 0.093 square meters m?
yad? square yard 0.836 square meters m?
ac acres 0.405 hectares ha
mi2 square miles 2.59 square kilometers km?
VOLUME
fl oz fluid ounces 29.57 milliliters mL
gal gallons 3.785 liters L
ft® cubic feet 0.028 cubic meters m?
yd? cubic yards 0.765 cubic meters m?
NOTE: volumes greater than 1,000 L shall be shownin m
MASS
0z ounces 28.35 grams o]
b pounds 0.454 kilograms kg
T short ton (2,000 Ib) 0.907 megagrams (or fi Mg(or't
TEMPERATURE (exact degrees)
o . 5(F32)/9 . R
F Fahrenheit or gF-BZ))ll.S Celsius C
ILLUMINATION
fc foot-candles 10.76 lux Ix
fl foot-Lamberts 3.426 candela per square meter cd/n?
FORCE & PRESSURE or STRESS
Ibf poundforce 4.45 newtons N
Ibf/in? poundforce per square inch 6.89 kilopascals kPa
APPROXIMATE CONVERSIONS FROM SI UNITS
Symbol When You Know Multiply By To Find Symbol
LENGTH
mm millimeters 0.039 inches in.
m meters 3.28 feet ft
m meters 1.09 yards yd
km kilometers 0.621 miles mi
AREA
mn? square millimeters 0.0016 square inches in?
m? square meters 10.764 square feet ft2
m? square meters 1.195 square yard yd?
ha hectares 2.47 acres ac
km? square kilometers 0.386 square miles mi2
VOLUME
mL milliliter 0.034 fluid ounces fl oz
L liters 0.264 gallons gal
m® cubic meters 35.314 cubic feet fts
m® cubic meters 1.307 cubic yards ya®
MASS
g grams 0.035 ounces 0z
kg kilograms 2.202 pounds b
Mg (or "t") megagrams (or i 1.103 short ton (2,000 Ib) T
TEMPERATURE (exact degrees)
°C Celsius 1.8C+32 Fahrenheit °F
ILLUMINATION
Ix lux 0.0929 foot-candles fc
cd/n? candela per square meter 0.2919 foot-Lamberts fl
FORCE & PRESSURE or STRESS
N newtons 0.225 poundforce Ibf
kPa kilopascals 0.145 poundforce per square inch Ibf/in?

*Sl is the symbol for the International System of Units. Appropriate rounding should be made to comply with Section 4 &388TM

iv
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1 INTRODUCTION
1.1 Background

In 2009,the American Association of State Highway Transportation OfficRdsSHTO)
implemented an updated standard for the evaluation of roadside hardva2009 standard,
entitledthe Manual for Assessing Safety HardwgMASH 2009 [1], improved the criteria for
evaluating roadside hardware beyond the ipresNational Cooperative Highway Research
Program (NCHRPReport 35(02] standardhrough updates to the test vehicles, test matrices, and
impact conditionsTo encourage state departments of transportation and hardware developers to
advance their hardware designs, the Federal Highway Administration (FHWA) and AASHTO
collaborated to develop a MASH implementation policy that included sunset dates for various
cakgories of roadside hardware. Further, the MASH 2009 safety criteria was updated in 2016,
thus resulting in thManual for Assessing Safety Hardwagecond editioor MASH 2016(3].

The new policy requires thdevicesinstalled on federal aid roadwayfes the sunset dagenust
have been evaluated MASH 2016 The proposed MASH 2016 implementation dates for the
various hardware categories are listed below.

A December 31, 2017: Weam barriers and caiskplace concrete barriers
A June 30, 2018:; Weam terminals
A December 31, 2018: cable barriers, cable barrier terminals, and crash cushions

A December 31, 2019: bridge rails, transitions, all other longitudinal barriers (including
portable barriers installed permanently), all other terminals, sign supports, and all other
breakaway hardware

A Temporary work zone devices, including portable barriers, manufactured after December
31, 2019, must have been successfully tested to the 2016 edition of MASH. Such devices
manufactured on or before this date, and successfully tested to NCHRP Report#50 or
2009 edition of MASH, may continue to be used throughout their normal service lives.

The New York State Department of Transportation (NYSD@dryently uses roadside
hardware systems, such as cableb®4m supported by either weak posts or heavy posts with
blockouts, and box beam systems. NYSDOT desires to continue to have access to these systems
following the MASH implementation date noted aboHowever, the increased mass of the
MASH 2270P vehicle and kinetic energy of the crash test has been shown to increase impact
loading and dynamic deflection of guardrail systefifais, a need exis to evaluatethe noted
systems under the MASBD16¢c r i t eri a to determine each syste
width, and crashworthiness under MA2BI16Test Level3 (TL-3).

1.2 Objective

The research objective wasdwaluatehe NYSDOT Bleavy-Post BlockeeOut (HPBO)
W-beamto box beamtransition system. The system was to be evaluatedrding tathe TL-3
safety performance criteria 8fASH 2016[3].
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1.3 Scope

The research objective was achieved throtigghcompletion of several tasksour full -
scale crash testvereconductedo n = N Y S HEBIOAAsbeamto box beantransitionsystem
according taVIASH test designation r#03-20 and 321. Next, thefull-scalecrash teshg results
were analyzed, evaluated, and documented. Conclusions and recommendations were then made
pertaining to the safety performance{#?BO W-beamto box beamtransitionsystem
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2 TEST REQUIREMENTS AND EVALUATION CRITERIA
2.1 Test Requirements

Longitudinal barriers, such asansitions betweeflPBO W-beam and &x beam must
satisfy impact safety standartsbe declared eligible for federal reimbursement by FHWA for use
on the National Highway System. For new hardware, these safety standards consist of the
guidelines and procedures publishetMiiSH [3]. Note that there is no difference between MASH
2009[1] and MASH 2016 for longitudinal barriers such as thmansitionsystem testetieran,
except that additional occupant compartment deformation measurements, photographs, and
documentation are required MASH 2016

According to TL:3 of MASH, longitudinal barrietransitionsystemsmust be subjected to
onefull-scale vehicle crash test, as summarizéekhinlel. Test designation no-30 is an optional
test for transitions and is only conducted if there is reasonable uncertainty regarding the impact
performance of the system for impacts with small cars. Based on guidance from the sponsor, four
full-scale crash tés were deemed necessary to evaluate the transition: (1) MASH 2016 test
designation no. -21, which evaluates the transition with the 2270P pickup truck vehicle; (2)
MASH 2016 test designation no-28, which evaluates the transition with the 1100C snaall ¢
vehicle; (3)a reversalirection impact of teslesignation no.-21 with the 2270P vehicled) a
reversedirection impact of test designation ne2@ with the 1100C vehicle. The reveidiesction
impact test would be required to evaluate the tramsifor box beam to HPBO Weam
installations. MASH 2016 also requires that transitions be evaluated adjacent to their connection
to rigid barriers and in the stiffness transition region.

Tablel. MASH TL-3 Crash Test Conditiorfsr Longitudinal BarriefTransitions

Test Vehicle Impact Conditions )
Test Desianation Test Weight S r Anal Evaluation
Article 9 Vehicle 9 pee ngie Criteriat
No. (Ib) (mph) (deg)
Longitudinal 3-20 1100C | 2.420 62 25 AD.F.H.l
Barrier (optional)
Transition 3-21 2270P 5,000 62 25 A,D,F.H,I

1 Evaluation criteriaareexplained inTable?2.
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Table2. MASH Evaluation Criteria fot.ongitudinal BarriefTransitions

A. Test article should contain and redirect the vehicle or bring the vg
Structural to a controlled stop; the vehicle should not penetrate, underrig
Adequacy override the installation although controlled lateral deflection of
test article is acceptable.

D. Detached elements, fragments or other debris from the test i
should not penetrate or show potential for penetrating the occ
compartment, or present an undue hazard to other traffic, pedeg
or personnel in a work zone. Deformations ofintrusions into, the
occupant compartment should not exceed limits set forth in Seg
5.2.2 and Appendix E d1ASH.

F. The vehicle should remain upright during and after collision.
maximum roll and pitch angles are not to exceed 75 degrees.

H. Occupant Impact Velocity (OIV) (see Appendix A, Section A5.2.
MASH for calculation procedure) should satisfy the following lim

Occupant
Risk .
Occupant Impact Velocity Limits
Component Preferred Maximum
Longitudinal and Lateral 30 ft/s 40 ft/s

l. The Occupant Ridedown Acceleration (ORA) (see Appendix
Section A5.2.2 oMASH for calculation procedure) should satisfy {
following limits:

Occupant Ridedown Acceleration Limits

Component Preferred Maximum
Longitudinal and Lateral 15. 0 ¢ 20. 49

2.2 Evaluation Criteria

Evaluation criteria for fullscale vehicle crash testing are based on thaewrs (1)
structural adequag¢y2) occupant riskand (3) vehicle trajectory after collision. Criteria for
structural adequacy are intendtx evaluate the ability oONYSDOT6 $HPBO to Box Beam
Transitionto contain and redirect impacting vehicles. In addition, controlled lateral deflection of
the test article is acceptable. Occupant risk evaluates the degree of hazard to occupants in the
impacting vehicle. Posimpact vehicle trajectory is a measure of gugential of the vehicle to
result in a secondary collision with other vehicles or fixed objeatseltly increasing the risk of
injury to the occupants of the impacting vehicle or other vehicles. These evaluation criteria are
summarized imable2 and defined in greater detail MASH. The fullscale vehicle crash test
wereconducted and reported in accordance with the procedures provibiédiA.

In addition to the standard occupant risk measures, thellRpatt Head Deceleration
(PHD), the Theoretical Head Impact Velocity (THIV), and the Acceleration Severity Index (ASI)

4
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were determined and reported. Additional discussion on PHD, THIV and ASI is provided in
MASH.

2.3 Soil Strength Requirements

In accordance with Chapter 3 and Appendix BA&SH, foundation soil strength must be
verified before any fulscale crash testing can occur. During the installation of a soil dependent
system, W6x16 posts are installed near the impact region utilizing the same installation procedures
as the system itselPrior to fulkscale testing, a dynamic impact test must be conducted to verify
a minimum dynamic soil resistance of 7.5 kips at post deflections between 5 and 20 in. measured
at a height of 25 in. If dymaic testing near the system is not desiMASH permits a static test
to be conducted instead and compared against the results of a previously established baseline test.
In this situation, the soil must provide a resistance of at legs¢@@ntof the static baseline test
at deflections of 5, 10, and 15 in. Further details can be found in AppendiMBSif.
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3 DESIGN DETAILS

Thetestinstallatoc onsi st ed of an approxi mately 187
box beam transitigras shown in Figuresthrough38. Photographs of thilYHBT and NYBHT
test installations are shown in FiguB&sthrough43 andFigures44 through46, respectivelyThe
installation for thebox beam to HPBCiransition(NYBHT) wasidentical tothe installation for
HPBO to lmx beamtransition(NYHBT). The only differences between the two systerasathe
impact points, direction of travel, atlde posts were numbered beginnatghe upstream end at
the box beam instead of the upstream end of the HFBONew York Standard sheet thebox
beam toHPBO transition is shown il\ppendix B Detailed drawing®f the box beam to HPBO
transitionare shown irAppendix C Material specifications, mill certifications, and certificates of
conformity for the system materials are showAppendix D

The upstream end of the system featured NYSDOT HRBKeanrail with a BCT anchor
at post nos. 1 and 2. Post nos. 3 through 13 weiia. 1@ng, W6x8.5 steel posts with timber
blockouts. The posts were spaced 75 incenter and embedded 40 in.the ground. The 12
gauge Wheam rail hach nominal 31in. top mounting heighBetweenpost ne. 11and13, the
rail height transitioned linearly to a 80n. height and the HPBO post embedment was adjusted
accordingly, as shown iRigure 4. The W-beam rails were {gered such that thepstreanrail
sectionwasin front of the downstream sectida reduce vehicle snag potential at the splice

The downstream end of the system featured NYSDOT box beam guide rail with a cable
anchorage assembly on the backsidhefsystem negrost no. 32. Post nos. 14 through 34 were
65-in. long, S3x5.7 steel posts with soil plates and were embeddedi@8heground. The typical
post spacing was 72 in., with a reduced spacing of 3B6eitweenpost nos. 14 through 2@\l
posts in the critical impact region were placed ifirR4dliameter holes, which were backfilled with
well-graded gravel and tamped. Soil details are showippendix ET he TS6x6 x| U b «
rail had a nominalop mounting height of 2in. top-of-rail height The rail was bolted to the posts
with angle brackets. The box beam rail segments were connected using bolted splices with the
splice plates positioned on the inside of the beamsectiors.

At the transition from HPBO to box beam guide rail, &tl2in. section of nested Weam
rail began at post no. 13. The leading edge of the box beatmelasl the nested VMBeam railat
the midpan between post nos. 13 and Rdst nos. 15, 17, and 19 were not connected to the box
beam rail. The front face of the box beam was positioned against the back face of the rested W
beam rail section. To reduce vehicle snag potential;galigetransitioncover plate was shaped
to conform to thaV-beamandcreatea smoothransitionbetween the two rail sectienFoure -
in. guardrail splicebolts secured thgansitioncover plate to the end of the nestedb®am ralil
and oné¥rin. bolt connected the downstream end of the cover plate to the box beam rail.

The transition anchor assembly consisted of three cable assewmithies-in. diameter
wire rope The upper ends of the cables were connected to mounting brackets bolted to the box
beam, while the lower ends of the cables were connectelraxcket assembly bolted to@ncrete
anchor block. The embedded concrete anchor block was positioned with the center of the block 30
ft downstream and 2 ft behdrtheleadingend of the box beam.



(3) The impact location for the second test is 78" upstream from the
centerline of post no. 17.

(3) Critical region is located between post nos. 11 and 25.

(4) Anchor posts are placed in ¢3’ holes, then backfilled and tamped with
soil.
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Figurell Downstream Anchor Mounting Details, Test NN¥.HBT-1 andNYHBT-2

GZZy-€0dyION Hoday 4SHMIA

&0¢ ‘8 1aquidaQg



8T

I"(\leorT\ QY. Description Material Specification S;;%?ftizn:t?;n
57" Pre—Cast Class A*
f1 1 |Concrete Min. f'c = 3,000 psi
NE Mix 47BD
— r/ S f2 | 4 |#3 Bar, 30 1/4” Long ASTMAé’-\SéSG'(}r.egO or Epo%—Cooted SASTM
I
” i » ASTM A615 Gr. 60 or|Epoxy—Coated ASTM
\ SHE— 8 £5 | 2 [§4 Bar, 33 7416 Long A996 Gr. 60 RIP% Srohedas
Il
i ” ASTM A615 Gr. 60 or|Epoxy—Coated ASTM
‘?\\( ot ao M f4 | 2 [#3 Bar, 35 7/8" Long or RO 0 A934S
= : " e p—— 2 » ASTM A615 Gr. 60 or|Epoxy—Coated (ASTM
® % A | B |95 | 2 |5 sy G Sf Lang A996 Gr. 60 | A775 or AG34) *
[ S o ) -
V4 o= » ASTM A615 Gr. 60 or|Epoxy—Coated ASTM
] o /2 f6 | 2 |#3 Bar, 45 9/16” Long A996 Gr. 60 R775 or A934S
15 1/47 | 16" " ASTM AB15 Gr. 60 or|Epoxy—Coated (ASTM
l : f7/| 2 |#3 Bar, 48" Long A996 Gr. 60 R9¥5 Seckeday
== = =r i » ASTM A615 Gr. 60 or|Epoxy—Coated (ASTM
18 | 2 |#4 Bar, B0 1/2" Long A558or 66. | RIS eoedaY T
5 3/4” 2 3/4”" 7 1/2" 3/4” Dia. UNC, Hooked ASTM A153 or_B695
# 517 / / 10 [ 11 R0 Sk ASTM F1554 Gr. 36 "Glgss 55 or F2329
PLAN VIEW
8 1/2 2 3/4" 7 1/2"
5 3/4"
i
[ ] sl |
0 i
0l | 16 1/2”
14 15/16" q’,‘\l B n /
\ ﬁ‘/,P i\-/ﬁ H\:/B
g N 36"
| ]
14 13/16" !
H
||
| \@
ELEVATION VIEW PRCH s e .
NY HPBO W—Beam to 12 of 37
Note: (1) Anchor is the same as was used in NYC1 series testing. Box Beam Transition z:zzw
Test Series NYHBT
* If cast in place, follow Section 501 — Portland Cement Concrete — General of the sl SE‘“BW’}EEYJ
R Siiits atdhdeids. Wiwedt Homdsids Transition Anchor Assembly o /i
** Epoxy—coating not necessary for testing purposes. Sofety FOCI|Ity Dwi.mr;:m? o z(::;i:_nzz REY KAL/U
gy s in. // EW/JCH

Figurel2 Transition Anchor Assembly, Test NO¢YHBT-1 andNYHBT-2
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’730 1/44' | 45 9/16" |
Part f6
Part f2
ﬁss 7/16”——‘ ‘ g% ‘
Part {7
Part f3
’——35 7/8"——‘ i 50 1/2" ‘
Part f4 Part 8
' 38 3/8" |
\ \ —
o”
| |
Part f5 —3/4"-10 UNC T .
4 1/2"
Note: (1) Epoxy—coating not necessary for testing purposes.
Part f9
Bill of Bars SCALE 1:8
Bar (Perogr\:éhor) Size TOtEEH%?Eent Material Treatment
” ASTM A615 Gr. 60| Epoxy—Coated (ASTM
f2 % #3 30 1/4 or A996 Gr. 60 | A7 or A93>(4)
” ASTM A615 Gr. 60| Epoxy—Coated (ASTM
f3 2 #3 33 7/16 or A396 Gr. 60 | T A775 or A93>(4)
” ASTM A615 Gr. 60| E —Coated (ASTM [SHEET:
4 2 #3 35 7/8 or A996 Gr. 60 | T AJ75 or A934) NY HPBO W—Beam to  [su s
5 2 43 8 G/EF |ASTM JB1S or. B0 Epck %C%ﬁtefgéﬁ)sw Box Beam Transition oA
2 " 8/6/2021
6 2 43 45 9/16" |ASTM AB15 Gr. 60 Epoxy-Coated (ASTM Test Series NYHBT
or A996 Gr. 60 A775 or A934) T
» ASTM A615 Gr. 60| E —Coated (ASTM . . Concrete Anchor Components — [MKB(JeK/)
W - #3 18 or A996 Gr. 60 | A775 or A934) | Midwest Roadside i poA/e
HH DWG. NAME. [SCALE: 1:12  |REV. BY:
f8 2 #3 50 1/2" A%IMAQAgéSGrG.r'GOBO EPOAX ;SC%Orte,SQZEi\)STM SOfety FGCIllty NYHBT—1-2_R20 UNITS: in. %{g@%&

Figurel3. Concrete Anchor Components, Test Né¥HBT-1 andNYHBT-2
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4 5/8"

3 3/4"

ZEN 2N 2SN
O

4 5/8”

PLAN VIEW

—>5 1/2”

i

4 1/2”

YINVeL

ISOMETRIC VIEW

1/4” 2»
7 A y —

1/47

ili

VN AVA VAR

1/47)1 1/2"

PROFILE VIEW

1/4"

1 1/2"

L 9” J 1/4")/1 1/2"
ELEVATION VIEW

lﬁf’? Qry. Description Spggg?crziﬁ!on S;gecoiftirgﬁ?én
= 1 |Transition Cable Braket Assembly = ASTM A123
g1 1 |14"x9"x1/2” Plate ASTM A36 |See Assembly
g2 4 |4"x2 13/16"x1/4” Cable Anchor Gusset ASTM A36 |See Assembly
g3 1 |14"x3 1/2"x1/2” Cable Anchor Top Plate ASTM A36 |See Assembly
g4 1 [1/4” Dia., 16 3/8" Long Brass Rod ASTM B16-00 -

Midwest Roadside
Safety Facility

NY HPBO W-Beam to

[SHEET:

14 of 37
Box Beam Transition DATE:
. 8/6/2021
Test Series NYHBT o
DRAWN BY:
Transition Cable Bracket Ky Ay
Assembly R
DWG. NAME. [SCALE: 1:5 REV. BY:
. JEK!KI\L/LT
NYHBT-1-2_R20 UNITS: in. %REW/JCH

Figurel4. Transition Cable Bracket Assembly, Test Ne¥HBT-1 andNYHBT-2
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14"

2.l
- 2 3/4" r <_L—1/2" __I"—1/4;,v
@ 3 _L1/2"
@ ®5/16" 4
@ 3 1/2" Lo L
L———z 1/4"
147 G} -2 13/16”
1(3P§" ELEVATION VIEW PROFILE VIEW
@ t Part g2
E}\\_ 21"
s (TYP) 1 11/186" L 4
N/ J . 2 5/16” I /2"
3 = =
| = _
PLAN VIEW : 1;/ § \({7/
e qg” | 4"
| — L - R1/2"— |
[ I L] ro g
ELEVATION VIEW 1/2 | |

Part g1

ELEVATION VIEW

TYP) 3/8"
14 3/4”" |

Part g4

Note: (1) Part g4 total unbent length is 16 3/8”. Bend after installation.

PROFILE VIEW
Part g3

Midwest Roadside

[SHEET:
15 of 37

NY HPBO W-Beam to

Box Beam Transition e
Test Series NYHBT 8/6/2021

DRAWN BY:
Transition Cable Bracket Ly YA

Safety Facility

RD/MIM /GH
Components R
DWG. NAME. [SCALE: 1:4 REV. BY:
JEK!KI\L/LT
NYHBT—1-2_R20 UNITS: in. 7/ BW /JCH
JRR

Figurel5. Transition Cable Bracket Components, Test ND&IBT-1 andNYHBT-2
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I

PLAN VIEW

65
il
1781 27=10"
iy 1/4:1
\ »
24
oy
L | 5
—
ELEVATION VIEW PROFILE VIEW
[SHEET:
NY HPBO W—Beam to 16 of 37
e oy, Description Material Specification| IRt Box Beam Transition B
— 21 |Box Beam Post Assembly = ASTM A123 Test senies NBl P
MKB/JEK /)
¢l | 1 |S3x5.7, 65" Long Post ASTM A36 ee Assembly | Midwest Readside| 5 Brom Fosi Susembly Ro/M/cH
HR DWG. NAME. ISCALE: 1:15 REV. BY:
c2 | 1 [24"x8"x1/4” Soil Plate ASTM A36 See Assempyy | Safety Facility e e s [

Figurel6. Box Beam Post Assembly, Test NbBBHBT-1 andNYHBT-2
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r——-'—z 3/8”"
J" L 3/16"
PLAN VIEW
8"
~ —5/8"
5/8"—+|
I ]
a .
ol
3 ®3/8”
L/~ THRU
Rl .
! 12 063‘/_@5/8 04"
11727 1 MI//_M/B"
3 1/2” ®5/8"
THRU
l » e
b = |
2 1/2
{ 65"
@*\ X
~—p3/8
'! ELEVATION VIEW PROFILE VIEW
: Part c2
SCALE 1:8
P SR
5
yi Ry A
i [SHEET:
NY HPBO W—-Beam to 17 of 37
Box Beam Transition BATE:
v 8/6/2021
ELEVATION VIEW PROFILE VIEW TesL [Series MHET i
MKB/JEK /J
Part & Midwest Roadside| B Beom Post Components ki
HN DWG. NAME. [SCALE: 1:6 REV. BY:
SOfety FOCIllty NYHBT-1-2_R20 UNITS: in. %‘:{EK‘AI/\}J/CL;

Figurel7. Box Beam Post Components, Test No¥HBT-1 andNYHBT-2
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e = 11 117
| |
4
o 4 ®7/16"x3”
Slot
—
| | |
£_tof jvy pad
!_ I 17 I _! 2 1/4"—
PLAN HIEW PLAN VIEW
1 .3/4” . .,
» ¢5/8 1 5 |
1.3/4" 42" ’-——o—z 12
_l : p T \i T | i : |
» 1
1 11/2" G} {9 L | | 1 1‘/2" 3/8
@ TG & B H v
N 1 1‘/2"
®7/8" @1 1/8" —
(TYP) 2 1/2" 14—
ELEVATION VIEW
Part ¢3 PROFILE. VIEW ELEVATION VIEW PROFILE VIEW
Part c4
[SHEET:
NY HPBO W-Beam to 18 of 37
Box Beam Transition DATE:
Test Series NYHBT e
Midwest Roadside Box Beam Component Details %E%Whj‘ﬁ‘?;
Hi DWG. NAME. [SCALE: 1:4 REV. BY:
Safety Facility ™02 s . (S

Figurel8. Box Beam Component Details, Test NN¥.HBT-1 andNYHBT-2
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PLAN VIEW
(Optional)
34— |- 1"
I 1%
g
—p1/4”
7 1/8”
¢3/4"/
727
7/[
<
if 7
1
1
1
1"
11
1
1"
I
11
[l
ELEVATION VIEW PROFILE VIEW
Part ¢5

6
3/4"— r- —23/4"
4 /47
J )/
L
(Optional)
1
PLAN VIEW
1 1/2"—-'-—- |- 12" o
!
I
@ 14" = =
ELEVATION VIEW PROFILE VIEW
Part c6

Note: (1) According to NY standards, blockouts may be wood,
plastic, or synthetic.

[SHEET:
NY HPBO W—Beam to 19 of 37

Box Beam Transition DATE:
Test Series NYHBT /el
W-Beam Post C t et

. . —peam oS omponents

Midwest Roadside g R
Safety Facility [ W SCALE: 1:6 (BB, BYt)
NYHBT—1-2_R20 UNITS: in. %RR?W/JCH

Figure19. W-Beam Post Components, Test NN¥HBT-1 andNYHBT-2
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_4n

d4
1 7/8"—|
1 o/f __o_1]
Ground TR
Line
A 3/16 % Vs
37167 J
70 3/8”
.\ ISOMETRIC VIEWS
5" ltem QTY! Description Material Specification Treatment
46 No. : do lal specitication| gpecification
— | 2 |Anchor Post Assembly = =
» ASTM A992 or ASTM
d1 1 |W6x15, 72" Long Post A572 Gr. 50 -
d2 1 |20"x14"x3/16” Plate ASTM A36 =
d3 116 3/16"x4"x1/2" Plate ASTM A36 -
d4 | 2 |6 1/4"x4"x1/2" Plate ASTM A36 —
d5 | 1 |6 3/16"x6"x1/2” Plate ASTM A36 —
SHEET:
NY HPBO W—Beam to 20 of 37
Box Beam Transition DATE:
Test Series NYHBT e
DRAWN BY:
. » Anchor Post Assembl Ly AT
ELEVATION VIEW PROFILE VIEW Midwest Roadside y RO/M0N/GH
Scfety Foci”ty DWG. NAME. SCALE: 1:12 TE}\(/ }g\YL:/LT
NYHBT—1-2_R20 UNITS: in. HJR!RBW/JCH

Figure20. Anchor Post Assembly, Test N&¢YHBT-1 andNYHBT-2
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T 7 —=p

: E1/2"

— PLAN VIEW PLAN VIEW
PLAN VIEW 6 3/16" 6 1/4"
1 1/4"\ 3 1/8”" ¢3/4"—\ 3 7/8"
T 1%
4'" ‘\<> 4” A7y
i l AL
| 2 3/4” 3 1/8"
; ELEVATION VIEW ELEVATION VIEW
: Part d3 Part d4
|
I
i - 14 .
:
|
a s
i
F® \:‘;l
! 1
! 20" e PLAN VIEW
I b | E— ”
6
| "
|
|
| 6 3/16"
|
I
| ELEVATION VIEW
41, _! Sn _! qut d5
ELEVATION VIEW PROFILE VIEW
\ Part d2
" #8,._‘_‘ 2 13/56" NY HPBO W—Beam to  |ou s
(TYP) "
Box Beam Transition DATE:
ELEVATION VIEW Test Series NYHBT ]
DRAWN BY:
SCIADEE d11.15 Midwest Roqd'side Anchor Post Components ED? heh
’ Safety Facility — [pvo e N
NYHBT—1-2_R20 UNITS: in. HJRRBW/JCH

Figure21. Anchor Post Components, Test NN¥.HBT-1 andNYHBT-2
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1 3/4”—1-—— 2 13/16”

¥ ’»3 9/16”a‘ t

e |
2 13/16 s 3 1/4 £ 17
Ly —@— O (

174 1/4”

| 7y
3 1/4" O o 2 1]1/16" ‘_@—_j

i
YA 2 1o L—3 9/16"—|

PLAN VIEW

PLAN VIEW

.

ELEVATION VIEW ELEVATION VIEW
Downstream Cable Anchor Assembly Downstream Cable Anchor Assembly
Configuration A Configuration B

* Galvanization not necessary for testing purposes. Can be painted or spray galvanized if desired.

SHEET:

lheorr.w QTY. Description Material Specification Sg;%?}irggt?én NY HPBO W—Beam to 551 o 49
— |1 each 83::3335;1{&0335 Anchor Assembly = ASTM A123* Box Bec‘m Transition :;;:;2021
el { [LQxexl/2" Box Bsam Edble: Anentr ASTM A36 See Assembly Test ‘Series NYHBT [
N e ASTM A36 | See Assembly | Midwest Roadside| Assemsy betara® "o [PAs/
3 | 1 [N G bex Bedm Cable Anchor ASTM A36 See Assempy | Sofety Facility pome [, Efi!g@{él

Figure22. Downstream Cable Anchor Assembly Details, Test N&§-ABT-1 andNYHBT-2
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Figure23. Upstream Cable Anchor Components, Test NO&IBT-1 andNYHBT-2
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