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1 INTRODUCTION
1.1 Background

In 2009, the American Association of State Highway and Transportation Officials
(AASHTO) implemented an updated standard for the evaluation of roadside hardwa280%he
standardentitled the Manual for Assessing Safety HardwdMASH 2009 [1], improved the
criteria for evaluating roadside hardware beyond the previous National Cooperative Highway
Research Program (NCHRP) Report 38D dtandard through updates to the test vehicles, test
matrices, and impact conditioriBo 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 includes sunset dates for
various catgories of roadside hardware. Further, the MABW9safety criteria was updated in
2016, thus resulting in the MASH 2018] [document. The new policy requires that devices
installed on federal aid roadways after the sunset dates must have been evaluated to MASH 2016.
The proposed MASH 2016 implementation dates for the various hardware categories are listed
below.

A December 31, 2017: Weam barriers and caist-place 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 Reportt#h0 or
2009 edition of MASH, may continue to be used throughout their normal service lives.

The New York State Department of Transportation (NYSDOT) currently uses roadside
hardware systems, such as cabliébeamsupported 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 above. However, the increased mass of the
MASH 2270P vehicleand kinetic energy of therash teshas been shown to increase impact
loading and dynamic deflection of guardrail systems. Thus, a need &xigvaluate the noted
systems under the MASH 2016 criteria to deter
width, and crashworthiness under MASH 2016 Test Level 33)TL

1.2 Objective

The objective of thisresearefast o0 e v a | u a t bex bbavn SikakpastsV-beam
transitionsystem The system was evaluatadcording to the Ti3 criteria of MASH 2016 J].
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1.3 Scope

The research objective was achieved through the completion of several tasKsillTwo
scale crash testwere conductedon the box beam teveakpost W-beam transitionsystem
according to MASH 2016 test designation Be21. Next, the fullscale crash test results were
analyzed, evaluated, and documented. Conclusions and recommendations were then made
pertaining to the safety performance of box beam taveakpostW-beamtransition system
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2 DESIGN DETAILS

The test installation consisted af224ft 1%in. (68.3m) long New Yorkbox beam to
weakpost Wbeam transitionas shownn Figuresl1 through 35 for test nosNYBWT-2 and
NYBWT-3. Photographs of thYBWT-2 andNYBWT -3 test installatios are shown irFigures
36through40and Figureg1through43, respectively. The installation for test no. NYBY8Wwas
identical to the installation for test no. NYBWZI The only difference between the two tests was
the impact point and direction of trav&he New York Standard sheet foox beam to weakost
W-beam transitions shown inAppendix A Material specifications, mill certifications, and
certificates of conformity for the system materials are showAppendix B

EachASTM A500 Grade Bbox beanmsection measuring in. x 6 in.x 3/1sin. (152 x152
x 5 mm) thick, was215/ in. (5474 mm) in lengthand installed at a height of 27 in. (686 mm)
The box beam sections were spliced together with splice plates. For this test series, the splice plate
configuration consisted of tack welded nuts as shown in Figueesl 30. The cable transition
assembly located between poss.nt8 and 19 was attached to the transition anchor assembly 360
in. (9,144 mm) upstrearfrom the downstream end of the box bedime W-beam guardrail was
mounted with a toail height of 32 in. (813 mm) from the surface of the roadwag. rails were
layered such that the upstream rail section was layered in front of the downstream section.

All posts were 65n. (1,652mm) long, ASTM A36 S3x5.7 (S75x8.5) posts with attached
soil platesPostnos.1 throughl8 were spaced 72 in.,829mm) on center andith anembedment
depthof 37*%16in. (964 mm)into the soil Post nos. 19 through 25 were spaced 50 in. (1,270 mm)
on center. Post nos. 25 through 28 and 33 were spaced 75 in. (1,905 mmyenter.Post no.
19 was embedded into the soil to a depth of
spaced out 150 in. (3,810 mm) on centastihos. 2021, 23, 24, and 27 wenmot conrected to
the rail. Post nos. 2birough33 were embedded into the soil taepth of 32 in. (829mm). The
downstream anchorage assembly was attached to po88@and its cable spanned FA5 in.
(3,688 mm)All postsin the critical impact region were placed ini24 (610mm) diameter holes,
which were backfilled with welgraded gravel and tamped. Soil detailssdm@wn inAppendix C

Threeseparate anchor assemblesre containedh this systemThe upstreanend of the
system was anchored using a reverse cable anchorage system to develop the longitudinal resistance
in the rail for enebn impacts. The upper ends of the cables were connected to mounting plates
bolted to the box beam, while the lower ends ofdhkles were connected to buried pile end
anchors, as shown in Figurg&8 and39. The transition ancharonsistedf three cables atthed
to a concrete blockmbeddedn the soilupstream and behind the transition at duégree offset
from the box beamThe anchor cables wereattached to the backside of the box beaist
downstream from the transition cov&he downstream anchoonsistedf the downstream end
of the W.beam guard rail attached to a concrete bi#nkeddedh the soilbehind anadlownstream
from post no. 33at al4-degreeoffset from the front of the system. €hend of the \Abeam
guardrail wasattached to the concrete blodkch that the front of the rail wawisted to face
upward Details for the upstream cable anchor are shoviigares10and11.

The 12gauge (2.74mm) transition covewasbolted to the box beam just upstream from
post no. 16. Ivasalso attached to the \Weam whichwasbolted to the box beam. The transition
anchor cablesvere bolted through box beam and the-Wam.The dowrstream end of the
transition covewasbent into the Wbeam in order to reduce vehicle snag on the transition cover.

3
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Post No. 23 Post No. 19

Post No. 22 Post No. 21 Post No. 20

ELEVATION VIEW

SHEET:

NY Box Beam to Weak Post|g , 1
W—Beam Transition
Test No. NYBWT—-2

DATE:
10/27/2023

DRAWN BY:

Rail Elevation Transition Details (s /o w0
0

Midwest Roadside

Safety Facility

DWG. NAME.
NYBWT—2_R2

SCALE: 1:28

UNITS: in.[mm]

REV. BY:

Figure6. Rail Elevation Tansition DetailsTest NO.NYBWT-2
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360"[9144]

Transition Anchor Assembly
(See Sheet 13)
|

To Anchor Center

Tu"[ng]

Transition Cable f6
Bracket Assembly %
Transition Anchor Cable Assembly (See Sheet 15)
(See Note 1 and Sheet 25)
36"[914] 60"[1524]
36"[914] _To Anchor Ce
12"[305] 4 N 1"
—

P <. a - - - -1

— ° o . . e . o oo o . . .
— = ]

PLAN VIEW

72"[1829] *‘

’772 [1829]4‘772 [1829] 72"[1829] 72"[1829]
S [P el -

Post No. 19

Post No. 18

approximately 5’ [1.5m],

travelway.

Post No. 17

Note: (1) The turnbuckles in the transition anchor cable assemblies should be
10’ [3.0m], and 15’
bracket assembly, with the 5’ [1.5m] spacing on the cable nearest the

Post No. 16

ELEVATION VIEW

Wﬂ e |
e

.

Post No.

Post No. 14 Post No.

Transition Anchor Assembly

(See Sheet 13)

nter

13

NY Box Beam to Weak Post
W—Beam Transition
Test No. NYBWT—-2

[4.6m] from the transition cable

Midwest Roadside
Safety Facility

Transition Layout

SHEET:
7 of 34

DATE:
10/27 /2023

DWG. NAME.
NYBWT—2_R2

SCALE: 1:50
UNITS: in.[mm]

Figure7. Transition Layout, Test N0NYBWT-2

Y2y TY-€0dH 0N Hoday 4SHMIA

2022 Arenigeo



1T

Transition Anchor
Cable Assembly
(See Sheet 25)

i

Post No. 17

Nested

DETAIL O

A splice plate with tapped holes may be used instead as
noted on sheet 30.

Note: (1) Splice plate with tack welded nuts used for testing purposes.

DETAIL N

ab

DETAIL

P

Yreer

SHEET:

NY Box Beam to Weak Post|s 1
W—Beam Transition
Test No. NYBWT—-2

DATE:
10/27/2023

Midwest Roadside
Safety Facility

DRAWN BY:
Transition, Post Attachment,

e C JEK/JRD/JJ
and Box Splice Details o
DWG. NAME. [SCALE: 18 [REV. BY:
NYBWT—2_R2 UNITS: in.[mm][KAL

Figure8. Transition, PosAttachmentand Box Splice Detail§;est No.NYBWT-2
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PLAN VIEW

Transition Anchor Assembly
(See Sheet 13)

Transition Anchor Cable

(See Sheet 25)

Assembly

Transition Cable
Bracket Assembly
(See Sheet 15)

[/

|

]
=

ELEVATION VIEW

Note: (1) When constructed, the threaded rods on the Transition Anchor Cable
Assembly should have a nearly perpendicular bearing on the Transition Cable
Bracket Assembly.

ISOMETRIC CROP
SCALE 1:8

VIEW

Midwest Roadside
Safety Facility

SHEET:

NY Box Beam to Weak Post|; ., 1
W—Beam Transition
Test No. NYBWT—-2

DATE:
10/27 /2023

DRAWN BY:
Cable Bracket Connection sg.(/m/u

Details

DWG. NAME.
NYBWT-2_R2

[SCALE: 1:18  [REV. BY:

UNITS: in.[mm]

Figure9. Cable Backet ConnectioDetails, Test NO.NYBWT-2
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k7

DETAIL Q

Upstream Cable

Anchor Assembly

Configuration B
(See Sheet 22)

Upstream
Cable Assembly
(See Sheet 25)

O
0.

@ R,

Upstream Cable
Anchor Assembly
Configuration A
(See Sheet 22)

DETAIL R

11

k3

Backside of
Post Flange

.2

Midwest Roadside
Safety Facility

SHEET:

NY Box Beam to Weak Post| o s
W—Beam Transition
Test No. NYBWT—-2

DATE:
10/27 /2023

DRAWN BY:
Upstream Anchor Mounting JEK/JRD /4
0

Details

DWG. NAME. [SCALE: 1:6 REV. BY:
NYBWT—2_R2 UNITS: in.[mm][KAL

Figure10. Upstream Anchorage Detailtest NO.NYBWT-2
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k7

DETAIL Q

Upstream Cable
Anchor Assembly

Configuration B
(See Sheet 22)

Upstream
Cable Assembly
(See Sheet 25)

O
0.

@ R,

Upstream Cable
Anchor Assembly
Configuration A
(See Sheet 22)

DETAIL R

11

k3

Backside of
Post Flange

.2

Midwest Roadside
Safety Facility

NY Box Beam to Weak Post| o s

W—Beam Transition
Test No. NYBWT—-2

SHEET:

DATE:
10/27 /2023

DRAWN BY:

Upstream Anchor Mounting JEK/JRD /4
Details 0

DWG. NAME. [SCALE: 16 |REV. BY:
NYBWT—2_R2 UNITS: in.[mm] [KAL

Figurell Upstream Anchor Mounting Detailfest No.NYBWT-2
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o 36"[914] —

o |a.

Description

Material Specification

Treatment Specification

* If cast in place, follow Section 501 — Portland Cement Concrete — General of the
NY state standards.
** Epoxy—coating not necessary for testing purposes.

30"[762] Downstream Anchor Assembly — t—c =
as
£1 1 |csnerete Min. frc = 3000 pSI [207 -
N NE M|x 17BD
@ 2 . #3 [10] Bar, 106 5/8" [2,708] ASTM A615 Gr. 60 or Epo%—Coated ASTM
AARARAEAEEAEAER @ ong Unbent A996 Gr. 60 A775 or A934) *x
| Y A I Y |
IR =~ =
30"[762] BHHEEUYEH B 36"[914] 3 1 #gng[wl Bor, 117 5/8” [2,988] ASTMAgAgéSGSr.GgO or Epox Coctg%‘ts ST™
L
ﬂ/z@ | ﬁs [10] Bcr 127 1/8" [3,229] ASTM A615 Gr. 60 or Epox —Coated (ASTM
“ ong Unbent A996 Gr. 60 or A934) *x
L] -
5 4 |#3 [10] Bar, 39" [991] Long ASTMAS\S‘;SGELSSO or Epox Cootg%4SA§IM
3/4" 19 Dia. UNC, Hooked J—Bolt — ASTM A307 Gr. C| ASTM A153 or B695
f6 8
Anchor J=Bolt and Nut Nut — ASTM A563DH Class 55 or F2329
PLAN VIEW
30"[762]
@ T e veng [0
O ® —
| It
16"[406] y @ rl/ @
e ogd oo
H BB BB B 20 5/8"[524] LB
b bbb bEbE b @ o @
@ o P 45"[1143]
@ @ 18”[457] @
P ; P
| [
3"[76] CLR
ELEVATION VIEW (TYP) PROFILE VIEW

Midwest Roadside
Safety Facility

NY Box Beam to Weak Post|;, ; 34
W—Beam Transition
Test No. NYBWT—-2

Downstream Anchor Assembly

SHEET:
DATE:
10/27/2023

DRAWN BY:
K/ R0/

DWG. NAME.
NYBWT-2_R2

[SCALE: 1:18  [REV. BY:
UNITS: in.[mm][KAL

Figure12 Downstream Anchor Assemblyest NO.NYBWT-2
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'—35:[914] ’}fg‘ QrY. Description Material Specification S;;%?&?&?ctm
30°[r62] = 1 [Transition Anchor Assembly = =
. Pre—Cqst Class A*
= £1 i |Goncrete Min. f'c = OOf psi [20.7 _
S| 3°[76] N NE Mix 378D
@ (TYP) @ t2 | 1 [#3.[10] Bar, 106 5/8” [2,708] | ASTM AB15 Gr. 60 or A996 |Epoxy—Coated (ASTM
\F kg FED ong Unbent Gr. 60 A775 or A934
” N __ (- syt & .
367[914 TR 30"[762 3 [10] Bar, 117 5/8" [2,988] | ASTM A615 Gr. 60 or A996 | Epoxy—Coated (ASTM
[314] @\ g 0[76z] f3 1 fong[ U]nben #e | ] Gr. 60 P or A934S
N ==
== ” 1 fS [10] Bar, 127 1/8" [3,229] | ASTM A615 Gr. 60 or A996 Epox —Coated (ASTM
N q ong Unbent Gr. 60 or A934
|}
W — 5 | 4 [#3 [10] Bor, 39" [991] Long | ASTM AB15 Gr. 60 or A996 [Epox —%$G£S%4SA§1;M
" i 3/4" [19] Dia. UNC, Hooked J—Bolt — ASTM A307 Gr. C | ASTM A153 or_B695
2 qs [anN - 1 | 8 [Mchol Tlaak" ami ot Nut — ASTM A5B3DH Class ‘55 or F2329

13 5/8"[346)

%Y" 38]‘”, ’__Tg 3/4"[248]

2 3/4"[70]—ten}
11/2p8— | | ® |

R 3 iy |
@ 16 1/2"[419] i_ i_/ @
20 5/8"[524] i Pﬂ/ © :t:?E?:t
o S @ @
P

A 45"[1143]

18"[457] (1) (f4) (4)

i L
L"_3"[_76] CLR

ELEVATION VIEW PROFILE VIEW
[SHEET:
NY Box Beam to Weak Post|s o 34
W—Beam Transition DATE:
Test No. NYBWT-2 e o
* |f cast in place, follow Section 501 — Portland Cement Concrete — General of the Transition Anchor Assembl DRARD:BIY:
NY state standards. Midwest Roadside y K/ RO/ 4
** Epoxy—coating not necessary for testing purposes. Sofety FOCIllty DWG. NAME. [SCALE: 1:18 |REV. BY:
NYBWT—2_R2 UNITS: in.[mm][KAL

Figurel13. Transition Anchor Assembly,est NO.NYBWT-2
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[——24 7/18"[621] —
. :

Km (%/%)[38]

e |-— 12"[305] —-|

24 7/16"[621]

ﬁzg 9/16"[751]4|

’*27 3/16"[691]—-‘
; =

1 (1 T@ )[38]

[—12"[305] —

27 3/16"[691]

(TYP)

1/2"[38]

29 9/16”[751]

& |-—12"[305]_.|
Part f2 Q G:
Part 3
Part f4
18"[457]
f= " - "[102
- 39"[991] - ~‘ 4"[ ]|-
Part f5 3/4 —10 UNC ?
@ 4 1/2"[114]
—t-3"[76]
Part f6
SCALE 1:8
Note: (1) Epoxy—coating not necessary for testing purposes.
Bill of Bars
SHEET:
Bar (PerQ,;\rrTéhor) Size Tdf_g,%gbe"t Material Treatment NY Box Beam to Weak Post|y o 5
f2 1 #3 [10] |106 5/8"[2,708] A%IMAQAQSE%SGSKGOGO EPO" C%‘:’tefgéASTM W—Beam Transition DATE:
- Test No. NYBWT—2 e
2 I N e e Rl e M Al
" . . Concrete Anchor Components
= i #3 [10] [127 1/8'3,229)| AM\880°%67 660 | “PRY75 o A034) Mlsdv¥e€t ’Boo?f|de P R
- afe CCi i DWG. NAME. [SCALE: 1:12 [REV. BY:
5 4 #3 [10] agpet) [N AR 15 Er 00! Epexy-Cioatad, A)STM Yy Y |omrem ONTS: infrmm] kAL

Figurel14. Concrete Anchor Componeniggst No.NYBWT-2
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I-ig"[zzgj 4-'
N

| P

_V/

ELEVATION VIEW

ISOMETRIC VIEW

1/4"[6]l/2"[51]

/N /476 ;:1 /47[6]1/27[51]

T
( O O 4 5/8"[117]
E | m
O Bent After
14"[356] 3 3/4"[95] Installing
O Cable
e | 77—\
L\,
( O 4 5/8"[117]
—
U
PLAN VIEW
’——6 5/16"[160] —]
A
3 15/16"[100] ﬂ ﬁ

T VI WU I

1/476]L71 1/2"[38]

1/4"[6]l/1 1/27[38]

PROFILE VIEW

Iheg? Qry. Description Material Specification s;re%?ft;?&?én

= 1 |Transition Cable Bracket Assembly - ASTM A123
14"x9"x1 /2" [356x229x13] Cable Anchor

g1 ! |Base Plo{e L ] ASTM A36 -

92 4 éux328e>§1/4 [76x51x6] Cable Anchor ASTM A36 _
14"x3 1/2"x1/2" [356x89x13] Cable

93 " |Anchor op Péte [ ] ASTM A36 i

Midwest Roadside
Safety Facility

SHEET:

NY Box Beam to Weak Post|s o 34
W—Beam Transition
Test No. NYBWT—-2

DATE:
10/27/2023

DRAWN BY:

Transition Cable Bracket JEK/0RD,/JJ
o

Assembly
DWG. NAME. [SCALE: 1:4  [REV. BY:
NYBWT—2_R2 UNITS: in.[mm][KAL

Figurel15. Transition Cable Bracket Assembliygst No.NYBWT-2
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2 3/4"[70] _i 1 1/2"[38]
l—3"[76] 4"[102] 4"[102] y - 1/2"[13]
1 13/16"[47]
Oy 1
@ 1 1/% [38] \(L{ | 45° 2—"[t;1]
! i i | 13 1/2"[89]
o e b
14"[356] e} e /%»[38] ELEVATION VIEW s PROFILE VIEW
f
1 1/2"[38] 1 1/8"[29]T—‘ . 1746
& 2 anl (S | i
G} 1 1/2"[38] : 1/2"[13] o
1 1/3"[38] ®\\_¢5/16"[8] i
63\ 3"[76]
®1"[25] J.._ ]
PLAN VIEW (TYP) 11/16 [18]|
f 1 1/2"[38 - -
le 9"[229] é|_J_—1/2"[13] I—jz"[s/m[ ]
A i ELEVATION VIEW PROFILE VIEW
[ I : I | : | Part g2
ELEVATION VIEW SCALE 1:2

Part g1
- i‘ 14"[356] ’i ‘
}:Er\m/‘t")[ﬂ I Bl

m/4"[61—||* (Tve 3/8"[101-J |— ’

14 3/4"[375]
Part g4

Note: (1) Part g4 total unbent length is 16 3/8” [416]. Bend after installation.

Yreer

Midwest Roadside
Safety Facility

W—Beam Transition
Test No. NYBWT—-2

Transition Cable Bracket
Components

DWG. NAME.
NYBWT—2_R2

[SCALE: 1:4
UNITS: in.[mm][KAL

Figure16. Transition Cable Bracket Componeriigst NO.NYBWT-2
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PLAN VIEW

1

65"[1651]
" ! ]
8"[203] 4
1/47[6]/2"-10"[51-254] \\
N
24”[610] T7476]
2"—4"[51-1 02]—_L
f 4"[102] -
ELEVATION VIEW PROFILE VIEW
Post Assembly
fkem oty Description Material Specification| < redtment
No. : P P Specification
= 33 |Post Assembly = ASTM A123 Midwest Roadside
c2 1 |24"x8"x1/4" [610x203x6] Soil Plate ASTM A36 - Sofety FOCI|Ity
c1 | 1 |S3x5.7 [S75x8.5], 65" [1,651] Long Post ASTM A36 =

SHEET:

NY Box Beam to Weak Post|,; o s
W—Beam Transition
Test No. NYBWT—-2

DATE:
10/27/2023

Post Assemblies

DWG. NAME.
NYBWT—2_R2

SCALE: 1:15
UNITS: in.[mm]

Figurel7. Post Assemblie§,est NO.NYBWT-2
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|-—-|—2 3/8"[60]

” ; ; ”
3"[76] 3E3/16 [4]
o JLe

PLAN VIEW

—u.s/s"[m]

Part c1

5/8"[16]
sl ‘ ‘rqss/s"[ml
ol d
st | | Joo
L1 1/2°[38] ‘i <§—<2>5/8"[16] :
1 1/2"38]} i —03/8"[10]
QJ
3 1/2"[89) ¢5/8"[16]
— THRU
4 _
f Wi
2 1/2"[64] )
e R 65"[1651]
N .
L 33/8"[10]
’ !
i
ELEVATION VIEW PROFILE VIEW

[—8"[203)—

24"[610]

1/4"[6] —~{}=

ELEVATION

VIEW

Part c2
SCALE 1:8

PROFILE VIEW

Midwest Roadside
Safety Facility

W—Beam Transition
Test No. NYBWT—-2

Post Components

DWG. NAME.
NYBWT—2_R2

[SCALE: 1:6

UNITS: in.[mm]

Figure18. Post Component3est NO.NYBWT-2
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4 1/2"[114] — 58"[203] .
2 1/4"[57] T ==
| =——2
37[76] N\_g7/16"[11] X 3" [76] SLOT PLAN VIEW
i
I |
PLAN VIEW

. . 5"[127] 3/8°10]

®5/8"[16] *“ -|3 1/4"[83] .—-I_z 3/8°(60]  1/47[6] -

\L e £ JJ T
\ 1 15/16"[49] ' J C} i -H-3"[76]
o B L3 /zme) 1 1/2"[38] |
/' P —#To21—
2 1/2"[64] 1725 o135/ ELEVATION VIEW PROFILE VIEW
PROFILE VIEW Part c4

ELEVATION VIEW
Part c3

NY Box Beam to Weak Post|, a':y
W—Beam Transition g
Test No. NYBWT—-2

o

H . Post Components
Midwest Roadside e
Sofety FOCIlIty WG, NAME. SCALE: 74

NYBWT—2_R2 UNITS: in.[mm][KAL

Figure19. Post ComponentRail Support Bracket and Post Collaest No.NYBWT-2
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—4"[102]

1 7/8 081
1 F

o /H

Ground
Line

N 3/6 B

@

=

3/16" 5]/

L~ L~
70 3/8"[1788] \// \//
ISOMETRIC VIEWS

46"[1168]

Treatment
Specification

— | 2 |Upstream Anchor Post Assembly s =

d1 | 1 |wex15 [W152x22.3], 72" [1,829] Long Post |ASTM _A992 or ASTM =

Ikeon:\ Qry. Description Material Specification

A572 Gr. 50
d2 | 1 [20"x14"x3/16" [508x356x5] Plate ASTM A36 -
d3 | 1 |6 3/16"x4"x1/2" [157x102x13] Plate ASTM A36 =
d4 | 2 |6 1/4"x4"x1/2" [159x102x13] Plate ASTM A36 -
d5 | 1 [6 3/16"x6"x1/2"” [157x152x13] Plate ASTM A36 =

NY Box Beam to Weak Post
W—Beam Transition

\\/ Test No. NYBWT-2

ELEVATION VIEW PROFILE VIEW Midwest Roadside Hspssgre]glr;a Anchor Post
Sofety FOCI'Ity DWG. NAME. [SCALE: _mz
NYBWT—2_R2 UNITS: in.[mm][KAL

Figure20. HFT Anchor Assembly, Test NOLYBWT-2
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ve

6"[152]

it

6"[152]

- r
PLAN VIEW

72"[1829]

2 7&3%73] _J

SCALE 1

ELEVATION VIEW
Part d1

A5

g 1/2"[13]

PLAN VIEW

6 3/16"[157]

91 1/4"[32]—

o
4"[102]

A

Jd

W

‘Lz 3/4"[70]

ELEVATION VIEW

——14"[356] ——
16”[406]
20"[508]
4"[102] — s”[1 52] —|

_\L—Ez 1%1(3;[71]

ELEVATION VIEW
Part d2

Part d3

~f—3/16"[5]

PROFILE VIEW

31/8°79]  @3/4”

: {;1/2"[13]

PLAN VIEW
6 1/4"[159]
[18]— 3 7/8"[98]
T 1%
47[102]
i
3 1/8°[79]

ELEVATION VIEW
Part d4

’E1/2"[13]

PLAN VIEW

I.s"[152] —|

6 3/16"[157]

ELEVATION VIEW
Part d5

NY Box Beam to Weak Post|,; o ss

W—Beam Transition
Test No. NYBWT—-2

Midwest Roadside
Safety Facility

Upstream Anchor Post
Components

SHEET:

DATE:
10/27/2023

DWG. NAME.
NYBWT—2_R2

[SCALE: 1:8
UNITS: in.[mm][KAL

Figure21l HFT Anchor Assembl{ComponentsTest NONYBWT-2
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2 7/8°[72]

——2 13/16"[72)]

1"[25] +— 71 aielall ; B ontin
2 13/16"[72] ’ 2_"[15_1] 3 1/4"[82]
. i |
B TEEY
3 1/4"[82] O A LA 2 13/16"[72]

4 1/16"[103]

RScac 7z
_e_—r

2"[51]

3

O

1[26]

3 9/16°[01] |-

1 3/47[44] ]

PLAN VIEW

PLAN VIEW

o ) @

O

1l
1
]
[}
]
]
]
L

T T
1 Il

ELEVATION VIEW
Upstream Cable Anchor Assembly
Configuration A

ELEVATION VIEW
Upstream Cable Anchor Assembly
Configuration B

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

Ig\leg Qry. Description Material Specification S;L%?Firg&?én

— |1 edch 8g§$§§3$tig:bke_énchor Assembly _ ASTM A123%

ot | 1 |80 Ailfor Base Biate) P Beom|  aSTM 436 -

2| 2 B B B ASTM A36 = Midwest Roadside
o3 1 éZ’é‘?;'%%;oP%%ﬁ‘n?%zw Box Beam A5 A%E - Safety Facility

SHEET:
NY Box Beam to Weak Post|,, o s

W—Beam Transition
Test No. NYBWT—-2

DATE:
10/27/2023

Upstream Cable Anchor
Assembly Details

[SCALE: 1:4
UNITS: in.[mm][KAL

DWG. NAME.
NYBWT-2_R2

Figure22. Upstream Cable Anchor Assembly Detdiesst No.NYBWT-2
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|* 10"[254] 4'

Part el

1/2"[13] .|_|-_

9"[229] _¢7(/T$"P522]
o
2"[51]
i i
Joren 6"[152]
PLAN VIEW PROFILE VIEW

PLAN VIEW

4"[102]

—ar102—|

ELEVATION VIEW
Part e2

L
Liee

% U

PLAN VIEW _r—‘l/2"[13]

f—4"[102] —

.T—€§
2"[51]
T

o5 -\g1 1/829)

ELEVATION VIEW
Part e3

4"[102]

SHEET:
NY Box Beam to Weak Post|,; o s

W—Beam Transition
Test No. NYBWT—-2

DATE:
10/27/2023

Midwest Roadside
Safety Facility

Upstream Cable Anchor
Components

DWG. NAME.
NYBWT—2_R2

[SCALE: 1:4
UNITS: in.[mm][KAL

Figure23. Upstream Cable Anchor Componeniest NO.NYBWT-2
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1/2"[13] | b ——1 3/47[44] 10—gauge[3.4]
— -—7/8"[22]—-| or approx. equal
4 4"[102]
7/8"[22]
| | |
1 : 1 | : I I : I »
ks 7°[178] o 1 3/4"[44]
PLAN VIEW

1 3/4"[44] ®3/8"[10]—
1 3/4"[44 L 2" [51 L2 1/2"[64]
‘ [44] 1 [51] I——- :

1 1/2"[38] | i 1 1/2"[38] ELEVATION VIEW
3°[76] 5 {*}} {}} T T ¥ Part i2
SCALE 1:1
\_97/8" [)zz] —07/8"[22]
ELEVATION viEw (7P PROFILE VIEW
Part i1
27"[686]
L 3"176] —ele3. [76] s
el (TYP)“ ®13/16”[21] L [sl‘H'
(TrpP) i

G}Cl}@/@@@ﬁ}

PLAN VIEW

Part i3

1 1/2"[38]

o—t

-g- 3'76]
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VARIED

Transition Anchor Cable Assembly

'}fg‘ QTY. Description Material Specification Treatment Specification ch;rgivcngre
— | 3 |Transition Anchor Cable Assembly = - -
h1 | 3 |3/4" [19] Dia. UNC, 11" [279] Long Threaded Rod ASTM A307 Gr. A or equivalent | ASTM A153 or B695 Class 55 or F2329 | RCEO3
h2 | 4 |Cable End Fitting ASTM A27 Gr. 70—40 Class 1 ASTM A153 or B695 RCEO3
h3 | 4 |Cable Wedge ASTM A47 Gr. 32510 = FMMO1
h4 | 1 |Crosby Threaded Turnbuckle Stock No. 1034115 As Supplied -
h6 | 2 |3/4" [19] Dia. 3x7 IWRC IPS Wire Rope — Various Lengths ASTM A741 Type 1 Class A Coating RCMO1
h8 [ 1 [3/4” [19] Dia. UNC—LH THD, 11" [279] Long Threaded Rod [ASTM A307 Gr. A or equivalent | ASTM A153 or B695 Class 55 or F2329 | RCEO3
k5 | 4 [3/4” [19] Dia. Hardened Flat Washer ASTM F436 ASTNL SE153 St BO3 iRE o or P18 | eweann
k6 | 2 [3/4” [19] Dia. Plain Round Washer ASTM F844 ASTM A123 or A153 or F2329 FWC20a
k10| 4 [3/4” [19] Dia. UNC Square Nut ASTM A563A or equivalent ASTM A153 or B695 Class 55 or F2329 | FNS20
k11| 4 [3/4” [19] Dia. UNC Hex Nut ASTM A563A or equivalent ASTM A153 or B695 Class 55 or F2329 | FNX20a

@ 2 @

] [}
] D } - 4 o 1 (I i
] I
,L 78"[1981] A, !
Upstream Cable Assembly

Iheg\ QTY. Description Material Specification Treatment Specification H%’Si\ggre

- 2 |Upstream Cable Assembly = = =
e | @ |BCT Ancher Cabia End Swagsd. Hiting FSiod = ASTM 848 Qloss C° Stud = "RsT ‘A155 ‘o B6eS -

k9 2 (1" [25] Dia. UNC Heavy Hex Nut ASTM A563DH or equivalent |ASTM A153 or B695 Class 55 or F2329| FNX24b

k8 2 |1" [25] Dia. Plain Round Washer ASTM F844 ASTM A123 or A153 or F2329 FWC24a
h7 1 [3/4” [19] Dia. 6x19 IWRC IPS Wire Rope ASTM A741 Type 2 Class A Coating -

Notes: (1) Total lengths of the three transition anchor cable assemblies
are approximately 282" [7,163], 317" [8,052], and 352" [8,941].
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Figure25. Anchor Cable Details, Test NNlYBWT-2
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3/165& 9/16"[141} g !

@13/16"[21] 1/8"{3@
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ELEVATION VIEW

1"[25] ., L g1 1/2"[38] = 1 3/16”[30] 1 1/8"[29] 4+—f ) et 11/16"[17]
g1 3/4"[45]
®1/16"[2] _[ <—l ; /+\ 1 1/8"[29]
- -+ L v f
} i | ¢13/1’s [21] 83/4°119) |, Lo
— 0 1 1/8"[29] 5/8"[16]
2"[51] L<.J gy 2 7/16"[62] ' 3/4°[19] |-_T
SECTION L—L 1 3/47[44] SEQTION MM
2 1/16"[52] 17[26] Part k11
" I 117[279] |
5 7/8"[149] 3/4—-10 UNC LH THD. , “
ELEVATION VIEW | [M20x2.5 LH] _\ 5/8"[16]7 —~2 1/4 [57]|—
Part h2 | | |
p— ——— Vz"“*“lrtT‘l WA
2 [M20x2.5]
R3/16"[5]

' 117[279] I
‘ 3/4"-10 UNC [M20x2.5]— /& T'E1 2 1/ [573"

L | 1] ]

/—1"-8 UNC [M24x3]
£

REAR VIEW PROFILE VIEW =

VLt 1 L 7 1peg— \

14 3/4"[374] 3/4"-10 UNC [M20x2.5]

—3/8"[10] Part h1

1 1/4"32) -+ ’ 1/47[6] +-Je3/47118] 1 3/474a) 93 7/167[68) R N =
i e ‘_ =
- 1 12 9/16"[320] o
Part h4
15"[381] # =M

®1 1)12”[38]

@1 1/16"[28]
Part k8

®1 1)‘4”[32]

12 12 -

7"[178]
) Part h5
15/8" 41— I‘;‘f‘ [25]
N
Y Y
¢1"[25] Part k9 —

5"[127]

| Note: (1) Flattened portion of part h1 & h8 not necessary.
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Figure26. Cable Anchor ComponentBest No.NYBWT-2
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Figure27. W-Beam Rail Sectiorifest NO.NYBWT-2





































































































































































































































































































































































































































































































































































































































































