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Disclaimer

Thisinstallationmanual is for thenon-proprietary bullnose system developed through the
Midwest Roadside Safety Facility (MWRSF) and the Midwest Pooled Fund Program. The bullnose
system wasdesigned and crash tested as a redirectaergating crash cushionto meet the
requirements of the American Association of State and Highway Transportation Officials (AASHTO)
Manual for Assessing Safety Hardware (MASH) criteria Test Lev@lL33). It is the responsibility
of the installer to utilize a design appravgy the State DOT and to follow all required State procedures
andinstructionsn installing thethrie-beam bullnose

These instructions are for standard assembly specified by the appropriate highway
authority. In the event the specified system assembly, maintenance, or repair would require a
deviation from standard assembly parameters, cotitadinDOT standards engineer.
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1 GENERAL INFORMATION

This installation manual is for the MASH_-3 bullnose system. Thbeullnose isa non
proprietary, thricbeam median barrier systerased toshield median hazards found between
divided highwaysA bullnose guardrail system involves wrapping a segid guardrail system
completely around the hazakhen a vehicle impacts the radiused nose of a bullnose, the barrier
captures the vehicle, collapses inward, and dissipates energy to safely decelerate the vehicle.
Impacts along the sides of the barrier are smtigd similar to standard guardrail systems.
schematic and overhead view of the bullnose system is shavigurel.

The bullnose systenwas designed and crash tested asoagating, redirectivecrash
cushion to meet the requirements of the American Association of State and Highway
Transportation Officials (AASHTO) Manual for Assessing Safety Hardware (MARBHH
criteria Test Level 3which specifies impact & mph Thebullnose systerns eligible for Federal
aid reimbursement for use on the National Highway System. It is the responsibility of the installer
to utilize a design approved by tB&te DOT and to follow all required State procedures and these
instructionswheninstalling thebullnose system
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Figurel. BullnoseSystem:Schematic with Post Numbeasd Overhead View

The bullnosesystemconsists ofa guardrail envelopenade up ofthrie-beam panels
mounted at a height of 81lin. and supported by a series of Universal Breakaway Steel Posts
(UBSPs) and W6x8.5 or W6x9 steel posthe nose rail section and the adjacent rail section are
radiused and slottethethird section is slotted, and the fourtil sectionis standardhrie beam
The combination of the radiused and slotted rail segments and the breakaway posts allows the
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system to safely capture and decelerate vehicles impacting near the end or nose of the system while
redirecting vehicles impacting along the side.

This manual details general information regardingM#SH TL-3 bullnose system, site
preparation and grading, system parts and assemblies, installation procedures, alternative system
configurationsaninspection checklist, and maintenance and repair guidainc® manual is not
intended for use with older versions of the bullnose system as the design was updated to meet
MASH safety requirements.



2 PARTS AND ASSEMBLIES
2.1 System Overview

The parts and assemblies for the bullnose system are detailed in this sectiany Timét
for thebullnose system is defined from the nose through post 13 in the sgststrown ifrigure
2. This represents a total system length of 125t standard layouhcludes the slotted thrie
beam nose section with reinforcing nose caliescurved and slotted thrie beam section on each
side of the systemgne straight and slotted thrie beam section on each side of the system, two
standard thrie beam sections on each side of the systemna@aslymmetric Wo-thrie transition
rail sectionon each side of the systerDetails for the individual post assemblies, guardrail
sections, anchorages, and nose cables are provided in subsequent Séwidnls.of materials
for the bullnose system is shownTiablel.
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Figure2. ThrieBeam Bullnose System Diagraifiop View and Side View



Tablel. ThrieBeam Bullnose System Bill of Materials

It’\(lacr)n Quantity Description MnD(’\)ll— Part Material Specification Treatment Specification gi?g\évzrg
a3 2 8" x8"xe" Anchor B GR3110 ASTM A36 ASTM A123 FPBO1
" " . Bolt- GR3126 Bolt- ASTM A307Gr. A ASTM A153 or B695 Class 55 or
c3 136 e"-11 UNC, ¥4' Long Guardrail Bolt and Nut Nut- GR3134 Nut- ASTM A563A F2329 FBBO1
c4 16 e"-11 UNC, 4" Long Hex Head Bolt and Nu EI?J'tt_' SRRg’llgg Bﬂl};}ﬁi@ﬂ@i&% A ASTM A153 :;526995 Class 5501 rpy16a
9 AASHTO M232 (ASTM A153)for
2 1" Dia. Hex Nut GR3139 ASTM A563A Class C or AASHTQM298 (ASTM FNX24a
B695) forClass 50
d1 1 12%6" 12 gauge i%”steTh”e Beam Section | 5p3107 AASHTO M180 ASTM A123 or A653 RTMO7a
d2 1 12%6" 12 gauge gzgtATh“e Beam Section | 5p3106 AASHTO M180 ASTM A123 or A653 RTMO7d
d3 12:6712 gauge Bent T hrie Beam Section | -pa106 AASHTO M180 ASTM A653 RTMO7d
d4 2 12-6" 12-gaugeThrie Beam Section GR3105 AASHTO M180 ASTM A123 orA653 RTMO7e
ds 4 12-6" 12-gaugeThrie Beam Section GR3103 AASHTO M180 ASTM A123 or A653 RTMO02a
ez 32 e" Dia. Plain Round Washer GR3132 ASTM F844 ASTM é‘éff; 222335 Class FWC16a
5 9 2Y4'x¥4' 11-gaugeU-Bolt Plate Washer - ASTM A1011 CSType B ASTM A123 FWR10
gl 2 BCT Cable Anchor Assembly GR3144 - - FCAO1
g2 1 2E" O. D. X 6" Long GR3113 ASTM A53 Gr. B Schedule 40 ASTM A123 FMMO02
"Cold Tuff" Button, S409Size
No. 12 SB, Stock No. 1040395 fg .
g3 3 e " Dia. x 146" Long Cable and Swadgutton GR3114 5/8" Dia. (6x19) wire rope (or any Wire F(RsoogtanIass A RCMO02
similarly sized swaggrip button 9
ferrules)
g4 6 12e "x5 13/16"x3/16" Nose CablAnchorPlate GR3112 ASTM A36 ASTM A123 FPAO4
U-Bolt - ASTM A307 Gr. A ASTM A153 or B695 Clas55 or
- 1 21
g6 9 U-Bolt ¥4 X 2-%2 Nut and Washer GR3124 Nut - ASTM AS63A F2329 FBUO1
h2 2 Anchor Bracket Assembly GR3109 ASTM A36 ASTM A123 FPAO1
k1 1 7-3.5" 10gauge WBeam to ThrieBeam GR3108 AASHTO M180 ASTM A123 or AG53 RWTO02
Asymmetric Transition Section
k2 1 7-3.5" 10gauge WBeam to ThrieBeam GR3108 AASHTO M180 ASTM A653 RWTO02
Asymmetric Transition Section
pl 2 Post Assembly 1 - - - -
p2 2 Post Assembly 2 - - - -
p3 12 Post Assembly -8 - - - -
p9 8 Post Assembly 942 - - - -
pl3 2 Post Assembly 13 - - - -
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2.2 Parts and Assemblies

The bullnose system is made up of four n@mponents/assemblies

= =2 =2

T

Postsand blockouts
Systemanchorage
Guardrail

Nose ables

2.2.1Postsand Blockouts

The bullnose system is constructed with twesty posts. The bullnose system utilizes
Breakaway Cable Terminal (BCT) posts for post nos. 1 and 2s Bdaktough 8 aréJniversal
Breakaway Steel PostdBSFs), posts 9 through 12 atkrie-beamguardrail steel postand posts
13 and on are standard-k¢am guardrail posts.

Breakaway Cable Terminal (BCT) Posts

Post 1 and 2 arereakaway cable terminadBCT) posts Post 1 does not use a blockout.
The bill of materials for post 1 is shownTiable2 and diagrams of post 1 are showrFigure3
andFigure5. Post 2 uses a tapered 6x8xt#i4timber blockoutThe bill of materials for post 2
is shown inTable3, and diagrams of post 2 are showrFigure4 andFigure6. A photograph of
post 1 and2 installed in the final systemm shown inFigure?.
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Table?2. Bill of Materials for Post 1

Item . - MnDOT Part . e e Hardware
No. Quantity Description No. Material Specification Treatment Specification Guide No.
al 1 TS8'X6°x3/16", 96" Long GR3116 ASTM A500 Gr. B ASTM A123 PTEO7

Foundation Tube
Bolt-
e"-11UNC, 10" Long Hex Head ) Bolt- ASTM A307 Gr. A ASTM A153 or B695 Class 55

c2 ! Bolt and Nut Nut- GR3133 Nut- ASTM A563A or F2329 FBx16a
6 1 O"-9 UNC, 8" Long Hex Head i Bolt- ASTM A307 Gr. A ASTM A153 or B695 Class 55 FBX22b

Bolt and Nut Nut- ASTM A563A or F2329
7 > e"-11 UNC, 10" Long Guardrail | Bolt- GR3129 Bolt- ASTM A307 Gr. A ASTM A153 or B695 Class 55 FBBO3

Bolt and Nut Nut- GR3134 Nut- ASTM A563A or F2329
e2 4 e" Dia. Plain Round Washer |  GR3132 ASTM F844 ASTM Ali:f 85526995 Class 55 | rywei6a

. . SYP Grade No. 1 or better
f1 1 BCT ;Lrnsg;epgig‘%rermﬁleam GR3118 (No knots + 18" from - PDF04
ground on tension face)

2 2 &" Dia. Plain Round Washer i ASTM F844 ASTM ALSS of BO95 Class 55 | rwiczoa
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Table3. Bill of Materials for Post 2

Item . - MnDOT Part . e e Hardware
No. Quantity Description No. Material Specification Treatment Specification Guide No.
a2 1 TS8'X6"x3/16", 72" Long GR3115 ASTM A500 Gr. B ASTM A123 PTEO6

Foundation Tube
. 1 1 " H
ad 1 6°x8"x14%" Tapered Timber GR3122 SYP Grade No. 1 or better - PDB12
Blockout- Post 2
o2 1 e"-11 UNC, 10" Long Hex Head Bolt- Bolt-ASTM A307 Gr. A ASTM A153 or B695 Class 55 FBX16a
Bolt and Nut Nut- GR3133 Nut- ASTM A563A or F2329
5 1 e"-11 UNC, 18" Long Guardrail | Bolt- GR3130 Bolt- ASTM A307 Gr. A ASTM A153 or B695 Class 55 FBBO4
Bolt and Nut Nut- GR3134 Nut- ASTM A563A or F2329
6 1 0"-9 UNC, 8" Long Hex Head i Bolt ASTM A307 Gr. A ASTM A153 or B695 Class 55 EBX22b
Bolt and Nut Nut- ASTM A563A or F2329
c8 1 16D Double Head Nai - - - -
& 3 e" Dia. Plain Round Washer | GR3132 ASTM F844 ASTM Ali:f 2552655 Class 55 | rywci6a
. . SYPGrade No. 1 or better
f1 1 BCT Timber Post for Thrideam | 54149 (No knots + 18" from i PDF04
Bullnose End Terminal .
ground on tension face)
f2 2 &" Dia. Plain Round Washer - ASTM F844 ASTM Al‘z::’ 823526;5 Class 55 | t\yco0a
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Figure3. Post Ti Diagram(Rail Not Show Figure4. Post 2 Diagram (Rail Not Shown)
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Figureb. Post 1 Exploded View(Rail Not Shown) Figure6. Post 2 Exploded View (Rail Not Shown)
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Figure7. Poss 1 and? Installed in System
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Universal Breakaway Steel PostgBSPs)

Posst 3 through 8 are UBSP$he lowver portion of the UBSP consisi§a foundation tube
with alower base plate. The upper portion of the UBSP caist post withanupper base plate.
The upper and lower halves of the UBSP are connected with a series of four B8Rs. uselual
blockouts with onerectangular 6x8x144%n. blockout and ontapered 6x8x14%n. blockout.The
bill of materials for post3 through 8 is shown ifiable4 and diagrams of pas8 through 8 are
shown inFigure8 andFigure9. Photographs of assembled UBSPs showfigure10.
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Table4. Bill of Materials for Posts 3 through 8

Item . - MnDOT Part . e e Hardware
No. Quantity Description No. Material Specification Treatment Specification Guide No.
Plate ASTM A36
a4 1 Lower UBSP Assembly - Tube ASTM A500 Gr. B ASTM A123 PTEO8
Plate ASTM A36
ab 1 Upper UBSP Assembly - Post ASTM A99?2 ASTM A123 -
ab 1 6"x8"x14v4" Timber Blockout GR3121 SYP Grade No. 1 or better - PDB09
a7 1 6"x8"x14i" Tapered Timber GR3122 SYP Grade No. 1 or better i PDB20
Blockouti Poss 3-8
cl 4 7/16" [11] Dia. UNC, 24" [57] i Bolt - ASTM A449 ASTM A153 or B695 Class 55 EBX12b
Long HeavyHex Bolt and Nut Nut- ASTM A563DH or F2329
c5 . e"-11 UNC,18" Long Guardrail ,Eil%':_' SR Bolt- ASTM A307 Gr. A ASTM A153 or B695 Class 55 | (oo,
Bolt and Nut Nut- ASTM A563A or F2329
c8 2 16D Double Head Nail - - - -
el 16 7/16" [11] Dia. Plain Round i ASTM E844 ASTM A153 or B695 Class 58r FWC12a
Washer F2329

18
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Figure8. Poss 3 through 8 Diagram (Rail Not Shown) Figure9. Poss 3 through 8 Exploded View(Rail Not Shown)
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Figurel10. Assembledtop) and Installed (middle, bottor)BSPs
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Thrie-BeamGuardrail Posts

Post 9 through 2 are 78-in. long thrie-beam guardrail steel post¥hese posts use
6x8x14%zin. blockouts.The bill of materials for post9 through 2 is shown inTable 5, and

diagrams of post9 through 2 are shown irFigure1l1l andFigurel2.

Tableb5. Bill of Materialsfor Posts 9 through 12

Item Quantit Descriotion MnDOT Material Treatment | Hardware
No. y P Part No. Specification Specification | Guide No.
a6 1 6"x8"x14 1/4" Timber GR3121 SYP Grade No. 1 of i PDBO9

Blockout better
Bolt- ASTM A153
5/8"11 UNC, 10" Long | GR3129 | BOI-ASTMAS07 | "7, megs
c7 1 . Gr. A FBBO3
Guardrail Bolt and Nut Nut- NUt ASTM A563A Class 55
GR3134 or F2329
c8 1 16D Double Head Nail - - - -
b1 1 W6x8.5 or Wex9, 78" | spaq59 ASTM A992 | ASTM A123 -
Long Steel Post

21
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Standard WBeam Guardrail Posts
Post13is astandard 72n. long W-beam guardrail steel postBhese posts use standard

6x8x14%4in. blockouts. The bill of materials for pds3 is shown inrable6, and diagrams of post
13 are shown ifrigure1l3 andFigurel4.

Table6. Bill of Materialsfor Post 13

Item Quantit Descriotion MnDOT Material Treatment | Hardware
No. y P Part No. Specification Specification | Guide No.
a6 1 6"x8"x14 1/4" Timber GR3121 SYP Grade No. 1 of i PDBO9

Blockout better
Bolt - ASTM A153
5/8"11 UNC, 10" Long | GR3129 | BOI-ASTMAS07 | "7, megs
c7 1 . Gr. A FBBO3
Guardrail Bolt and Nut Nut- NUt ASTM A563A Class 55or
GR3134 F2329

c8 1 16D Double HeadNail - - - -

W6x8.5 [W152x12.6] or
f3 1 W6x9 [W152x13.4], 72" | GR3151 ASTM A992 ASTM A123 -
Long Steel Post
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ELEVATION VIEW PROFILE VIEW

Figurel3. Post 13 Diagram (Rail Not Shown) Figurel4. Post 13 Exploded View (Rail Not Shown)
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2.2.1SystemAnchorage

The bullnose system anchorageonsiss of two BCT posts(poss 1 and 2)and the
anchorage componentas shown irFigure 15 and Figure 16. Diagrams of the anchorage are
shown inFigure17 andFigure18. Theanchorcableand cable plate along with their assembly at
post lare shown irFigurel19 andFigure20.

Figurel5. Photograph oAnchorage

08 O © & o

b ——— . = @E%%@
Sy =l = NQ“O
- __)§> L,
I »g\;";‘*
Ll el

Post 2

Post 1

Figurel6. Diagram ofPosst 1 through3 and Anchorage
25



Figure

17.

Fost Assembly 1
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Post Assembly 2
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ey
~—Post Assembly 2

Figurel8. Diagram of Front Anchorage
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re20. Post 1 Cable and Post Assembly
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2.2.2Guardralil

Four thriebeam sectionsaind ore W-to-thrie transition sectioomake up the bullnose
system The first three rail sectiorare cut with slots in the valleysf the rail to aid in energy
dissipation and manage rail deformation and kinking during impdicthrie beam rail sections
used in the bullnose barrieonsistof 12-gauge stedahrie beamThe Wto-thrie transition section
is 10-gaugematerial.The rail segmentarespliced togethewith standard lap splise

Guardrail Section 1
This ral section makeap the nose of the systeandconsiss of a12-ft 6-in. long section

bent into a62%¢-in. radius.This guardraihas3 slotsmeasuring 27%2 inand is shown irfFigure
21

3slots @ 2720 | o

= 117 15/16" -

Bend Radius = 62 3/16"

Figure21. GuardrailSection 1
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Guardrail Section 2

The second rail sectipmvhich extends from post 1 to posbb each sidef the bullnose
systemis bent to form a&09/1¢-in. radius curveand had 1 slots atJ  x ing @&shown inFigure
22. Note that MnDOT standards allow the use of asymmetrical bullnose system for median
widthsgreater than 24 fias described in Secti@b. For this type of installation, the second rail
section on side of the bullnose opposite oncoming traffic is straight rather than curved, but the rail
slot pattern is unchanged.

11 slots @ 1Jo x

e © o o 6 © o o

p! 1o|[{fof to][{fo! |d
bl 10]| [fo] 1ol| |fo} |d
bl 1o]| [fo] 1ol |fo} |d
JRUMUREIRICRE

| 160 13/16” ]

Figure22. Guardrail Section 2
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Guardrail Section 3

The third rail sectionywhich extendsfrom post5 to post8 on each side of the system
consistf al2-ft 6-in. long guardrail section witlé slots measuringz x 113ain. long, shown in
Figure23.

6sl ots @ &ang x 1101

Figure23. Guardrail in Section 3

Guardrail Section 4

The fourth rail section, whichxtends from post & post 12on each side of the system
consists ostandardl12-ft 6-in. long, thrieebeamguardrailsectiorwith no slots as shown ifrigure
24,

Figure24. Guardrail in Section 4

The four thrie beam guardrail sections are shown in an installed syskguia25.

ctio

=

e
9%&1:&3:5;

Figure25. InstalledGuardr@ Sections 1 through 4
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AsymmetricW-to-Thrie Transition Section

The final rail section in the bullnose tlse 10-gauge,asymmetric Wto-thrie transition
sectionused to connect the bullnoseth® MidwestGuardrail System (MGS) The asymmetrical
W-to-thrie transition sectiors addedatthe end of rail section 5 or post, 5 shown ifrigure26.

87 1/2"
[ = = =
(=) <> (=] <>
[ ] | — 1
=4 (=4 o (=4
) ) =
(e}
o (=]
2L

Figure26. Asymmetric Wto-Thrie BeamTransitionSection

2.2.3NoseCables

A set ofthreesteel cable retention deviclkexatedbehindthe system nosis necessaryo
contain impacting vehicles in the event of rail fracturéd.44t 6-in. long bye -in. diameter, 6x19
XIPS IWRC cableshould be useldehind the topmiddle, and lowehumps of thenose section of
thrie-beamrail. A schematic is shown iRigure27, with photographs of the installed cables shown
in Figure28 andFigure 29. A diagram of the nose cable attachment at post 1 is shokigune
30and an exploded view of the nose assembly is showigure31.
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|
|
i i \
ELEVATION VIEW
Part g3

®5/B" 6x19 XIPS IWRC

"Cold Tuff” Button, S—409
Size No. 12 SB, Stock No.
1040395 for »5/8" (6x19)
wire rope (or any similarly
sized swage—grip button
ferrules)

Figure27. Cable Diagram

Figure29. Nose Cable Attachmeat Post 1
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Figure30. Post 1i Exploded View andetail
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Figure31. Nose Detail§ Exploded Viev

34



3 SITE PREPARATION/ GRADING

As with any barrier system, grading of the terrain adjacent to the buldyssemis an
important aspect of installatiot® ensure proper function of the systefine bullnosesystem
should be installed on a maximum grade of 10H:1\is §hade applies to cross slopes an@Givd
flat-bottomedditches. It is also recommended that the 10H:1V slope area be applied for at least 60
ft in front of thenose of the bullnosgystem to providsufficient space to improw&able tracking
of errant vehicles prior to inggt.

For the longitudinal slopes prior to the 10H:1V grading directly adjacent to the nose of the
system, several grading configuratidresse been developed for transitioning frdi:1V ditch
configurationsto the10H:1V required adjacent to the bullnose systdinerecommended slope
transitiongecommend transitioning frothe4H:1V ditch toa10H:1V slopeausingslopes between
8H:1V to 10H:1V. These gradingransitionrecommendations would also be extended to sloped
ditches shallower than 4H:1\WInDOT standardyrading guidance is shown schematically in
Figure32. Additional grading transition options are providedppendix C

_ VAR 130' MIN. . HAZARD 130" MIN. VAR,

le 60" MIN. - (PIER SHOWN) - 60" MIN.

o
-—
R
FLATTER
110
OR
FLATTER

VARIABLE

H

1:10
OR
FLATTER

Figure32. MnDOT Grading Diagram

Site preparation for the bullnose systems should also consider appropriate working widths
and distances from the barrier system relative to the hazard or other roadway elements. In order to
prevent contact with the shielded hazard during fwadnpacts wh the bullnose, a minimum
longitudinal distance of 5@ from post 5or four sedions of guardrail downstream fropost5 of
the systemis recommended in front of any hazaad shown irFigure33. This is equivalent to
66 ft- 1% in. measured longitudinally from the center of the nose of the system.

50' MIN. TO HAZARD

///

NO FIXED OBJECTS WITHIN THIS AREA

r

FIXED OBJECT/ HAZARD
E (PIER SHOWN!

REQUIRED HAZARD-FREE AREA - ALL SYSTEM WIDTHS
(NO APPROACH/OPPOSING TAPER SHOWN)

Figure33. MnDOT Distance to Hazard Diagram
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During full-scale crash testing of angled impacts on the end of the bullnose, the far side of
the bullnose system extended outward from the system for a distatdeftaf 6 in. lateraly,
which resulted in a working width @0 fti 2 in. relative the oncoming traffic side of the system.
This distance should serve as the lateral working width on one or both sides of the system
depending on the direction of traffic flow. For example, if the bullnose system is installed in a
median with oppasg traffic, then the lateral working width would only be applied relative to the
oncoming traffic side of the system. For a gore installation, the lateral working width would need
to be considered relative to both sides of the system.

An additional consideration for the application of the bullnose barrier to a narrow median
hazard situation is the lateral clearance between the tangent segments of the bullnose barrier system
and the face adhazardFor thriebeam bullnose systems transitioning to the MGS or an approved
thrie-beam guardrail system, the working widths for those systems should be used to establish the
lateral barrier offset to the hazard.

General foundation soil conditions for the bullnose installation should follow MnDOT
standard guidance and specifications for the roadsfeulder,and medians.

Some end users may wish to install the bullnose in an asphalt or concrete median. Because
the presence of asphalt or concrete paving can limit the post rotation and energy absormion, leav
outs are required for bullnose installations in paved ardésste that the leaveut
recommendations are based on existing research and our engineering analysis and judgment as the
bullnose has not been crash tested with leaxs. For standard longitudinal barrier posts, current
leaveout guidance is shown irigure34 and requires at least 7 in. from the back of the post to
the edge of the leaveut to allow for proper rotation of the post and energy absorption from the
soil. The parallel sides of the bullnose which utilize standard guardrail posts function as a
longitudinal barrier should perform acceptably when using currentdeatvguidance. This would
be pos$ 9 and above (or downstream) on the bullnose.

A <

LEAVE OUT
(SQUARE OR ROUND)
1"=3" MIN
—7" MIN,

g CENTER POST _| I - %3'—6' TYPICAL
IN LEAVE OUT 1'=3 MIN

W—BEAM _/ A J

Figure34. Post Leav&Out Guidance for Pas® and Above
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The UBSRin the system require additional considerations due to their loading in both the
lateral and longitudinal axes. This would include p8sthrough 8 in the bullnose. Soil rotation is
necessary for these posts to function properly in both the lateral and longitudinal directions. In
order to allow proper movement in the lateral and longitudinal directions, we recommend that the
leave outs fothe UBSR (posts3 through 8) use a leanmit with 7in. clearon each side of the
post as well as the backhus, the recommended leawet for the UBSP is similar to the schematic
shown inFigure34 except that the leawvaut should be 20 in. wide by 15 in. deep.

The anchor posts at pedt and 2 would require similar consideration to accommodate the
potential displacement of the anchor posts in solil. It is recommended that thelefmeposs 1
and 2 have 7 inthe same as pasB through8.
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4 INSTALLATION
4.1 Materials

Details on the system pay limits, basic system configuration, and the various parts and
assemblies are detailed in Chagier

4.2 Recommended Tools

The tools required for installation of thASH Bullnosesystem are the same as those
used to install standard highway guardrails, including sockets/wrenches, a hammer, vice grips or
pipe wrench, and other equipment such as augers, tarapdpst pounders commonly used in
driving guardrail postdDrift pins for installation of rail splices may be useful in the system assembly
as well. Appropriate post driving caps shall be used when driving the various posts and foundation
tubes to prevent damaging the components. Contractors shall provide dapsgompatible with
their equipment.

4.3 Installation Procedure
The major steps in the installation of t@llnose systerare as follows:

1. Site preparatiogfading

2. Establish théayoutof the post and rail components

3. Lay out materials

4. Splice rail sectiongnstall nose cables, and assemble UBSPs
5. Install BCT posts

6. Install UBSPs

7. Install standard guardraiposts

8. Install blockouts andhount guardrail to posts

9. Installcable anchorage

10. Tighten connections armbmplete final inspection

Installation may be completed in a different orifiexach step is completed correctly.
4.3.1Site Preparation/Grading

SeeChapter3 Site Preparation/Grading.

4.3.2Determine System Layout

Multiple options exist for determination of the layout of the bullnose system. MnDOT
designers can provide survey coordinates for the system posts directly to the ikstadlesecond
layout option, lhe designewill providethe location of the bullnose system relative to the roadway
and hazard shieldezhd the layout of the system can be determined using the relative position of
the system postisa coordinate geometnA diagram of the post layout and numbering scheme for
thethis type of relative posonlayout is shown irFigure 35 with the reference frame starting at
the center of post 13Acigure 36 shows the angle of the post flange relative to the roadway for
poss 1 through 4. Theoordinatedor post locationgareshown inTable7. A third layout optio
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for the bullnose system uses aternate system layout diagrahowingpost distance from the
system centerline is shown kigure37. Site grading with the nose location staked out is shown
in Figure38.

Side B

E E E E EIB 1?)8 ‘I?B WL-EIB 138

5A 6A 7A 8A
I A B S S S

Side A

Figure35. GuardrailPost Layout Schematic

Figure36. Face of Post Flange Angle Relative to Roadway
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Table7. Coordinates for Posfayout

Face of Post Flange
Post No. X Y Angle Relative to Roadway
(deg.)
13A 0 0 0
12A 6030 0 0
11A 126 0 0 0
10A 18i®0 0 0
9A 2 51 0 0 0
8A 31i8Bo 0080 0
7A 376 0 0d80 0
6A 4 016rv20 0080 0
5A 4 3i® o0 0080 0
4A 4 61®Y0 00100 5
3A 4 9iBe o 1030 10
2A 5 21 ®Y0 10540 16
1A 5 51dL0%20 10 9%0 21
1B 5 516L0%20 1 0OIG’EO 21
2B 5 21 ®Y0 1 0idlleo 16
3B 4 9iBe 0 1 1idlEo 10
4B 4 61®Y0 11ieod 5
5B 4 3i® o0 1 1iBeo 0
6B 4 016720 11i8Beo 0
7B 37i1% 0 11iBeo 0
8B 31liB o 11i8Beo 0
9B 2 51@ 0 12itte0 0
10B 18i®0 12ideo 0
11B 126 0 12ideo 0
12B 6030 12ideo 0
13B 0 12ideo 0
Side B
HT N . Y Y Y
& 9 10 1 12 13
88 5/8”
Typ.col%Ssts{v‘g’s. 5=B Typical 1P‘t)zstz<g;. =13~ = = 177 1/4
SJ 9 10 1 12 13
ﬁ g A A A n

37 /27 R "‘_l
Typical Post/Nos. 1= 75 75

Side A

Figure37. AlternativePostLayoutMethod
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Figure38. Site Grading with Nose Location Staked Out

4.3.3Lay Out Materials

Lay the system materialdescribed in Chapter 3 itmeir approximatefinal location as
shown inFigures39 through41.

Figure39. Guardrailin Approximate Final Location
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Figure4l. Postdn Approximate Final Location

4.3.4Connect Nose Guardrail, Assemble UBSPs, and Install Nose Cables
Connect Guardrail

Connectrail sectiors 1, 2, and 3at the splices whilen the ground before attaching to
posts.Do not fully tighten bolts until all components are assematetithe rail is mounted on the
posts Note that rail sectio? should have the cable anchor bracket attachment holes located on
the upper thridbeam valley between pa2 and 3 in order to facilitate proper installation of the
cable anchorage later in the assembly process.
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Splice Lapping

Lap spliceshouldalways be oriented based on the traffic flow on each side of the system,
such that the upstream rail segment overlaps the downstreamagént, as shown Figure42.
For a median installation, the thyieam bullnose lap splicinghouldproceed in a continuous
manner all the way around the system in the direction of oncoming traffic. For a gore installation,
the lap splicing would be reversed on one side to match the traffic direction.

<@~ TRAFFIC TRAFFIC =i
UNIDIRECTIONAL TRAFFIC
BIDIRECTIONAL TRAFFIC
T TRAFFIC =
TRAFFIC =i

RAIL LAPPING DETAIL

Figure42. Lap Splicing Diagram
AssembldJBSPs

UBSPs should be assemblgiih one upperUBSPassemblytube and platgpart a% and
one lower UBSP assembly(post and platepart a3 per post.Bolt upper and lowetUBSP
assembliesogetherwith four "/16-in. dia., 2%in. long hex bok and nus (part c5) as shown in
Figures 8 and9. Assembled UBSPs are shownRigure43. The bolts connecting the upper and

lower base plates should be installed withribieson the upper base plage theyareaccessible
for maintenance.

Figure43. UBSP Assembly
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Install Nose Cables

Install the three nose cablemn the baclside of rail section by securinghe end ofthe
cabl es Db e h ik’ d rose cablg anthar Blatgpart g4)located at the slice between
rail sections 1 and,asshown inFigure44. Secure the anchor plates witle guardrail splice
bolts There is sufficient cable length for the button ferrule ends on the cable to extend slightly
past the anchor platdasert Ubolts nus, and washerarts g6 and f5at the middle and quarter
points of rail section 10 securéghe nosecables tdackside the rail corrugations in rail sectign 1
ensuring that theadius of the Lboltis on the traffieside faceof the guardrajlas shown irfrigure
44 throughFigure46.

Figure44. Nose Cable and Cable Anchor Plate Configuration
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Figure4b. PartialNose Cable Installation

Figure46. Nose Cable tholt Orientation

4.3.5Install Breakaway Cable (BCT) Posts Posts 1 and 2

Possl and 2-in.éongBCT3tithiger posts inserted into foundation tub&s-in.
wide by 8in. deep bys-ft long foundation tube is used for post 1 an@-ia. wide by 8in. deep
by 6-ft long foundationtube is used for post 2. The foundation tubes must be installed before
inserting the timber post
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