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¢ @ 14 AADT - s = s - Qs - Qs
iladidulna (V) UTATU UMY UTATU 1V:5H 1V:4H UTDTU
(NN./TN.) fa8ndn | ¥1nnd | sasndn NN
flaendn 750 2.0 2.0 2.0 3.0
. 750 - 1,499 3.0 3.0 35 45
UaeIN31 60
1,500 - 6,000 35 35 45 5.0
17NN31 6,000 45 4.5 5.0 55
flaandn 750 3.0 3.0 35 4.0
750 - 1,499 35 45 5.0 55
70
1500 - 6,000 4.0 5.0 6.0 6.5
4NN 6,000 4.5 6.0 75 8.0
fiaendn 750 35 35 4.0 45
750 - 1,499 4.0 5.0 55 6.0
80
1,500 - 6,000 45 55 7.0 8.0
N1NN91 6,000 5.0 *gg 6.5 8.0 8.5 *fé
o ' (a3 o
flaeindn 750 35 ?‘Z 35 45 55 ?z
750 - 1,499 45 NE 5.0 6.0 75 ng
90 - @
1,500 - 6,000 5.0 S 6.0 75 9.0 =
1& 1&
17NN31 6,000 55 S 6.5 8.0 10.0 S
Go Go
fiaendn 750 45 € 5.0 6.0 75 €
= (=
750 - 1,499 5.0 6.0 8.0 10.0
100
1,500 - 6,000 55 8.0 10.0 12.0
41NN 6,000 6.0 9.0 11.0 13.5
flaendn 750 5.0 55 6.0 8.0
750 - 1,499 55 75 8.5 11.0
110
1,500 - 6,000 6.0 8.5 10.5 13.0
17NN31 6,000 7.0 9.0 115 14.0
flaandn 750 55 6.0 6.5 8.5
750 - 1,499 6.0 8.0 9.0 11.5
120
1,500 - 6,000 7.0 9.0 11.0 14.0
4NN 6,000 8.0 95 12.0 14.5
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9197 2-2 AndsunAtanlaansdalunsainiilunelas (AASHTO, 2006)

SANLAY AYNLEIRBNWLY (NH./23.)

ARINUU (N.) 60 70 80 90 100 110 120
900 1.1 1.1 1.1 1.2 1.2 1.2 1.3
700 1.1 1.1 1.2 1.2 1.2 1.3 1.4
600 1.1 1.2 1.2 1.2 1.3 1.4 1.5
500 1.1 1.2 1.2 1.3 1.3 1.4
450 1.2 1.2 1.3 1.3 1.4 1.5
400 1.2 1.2 1.3 1.3 1.4 -

350 1.2 1.2 1.3 1.4 1.5 -
300 1.2 1.3 1.4 1.5 1.5 -
250 1.3 1.3 14 1.5 - -
200 1.3 1.4 1.5 - - -
150 14 1.5 - - - -
100 1.5 - - - - -
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BANNIUINIZNANAULALINNANYINT (Full Access Control) 1w Tlasiulaliiinnsnausnvisasneiu
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299n9zAasnas dnldduiunun 4 dasasastull lsuimamags uaniiluouunlianaiuga
NN 70 NN/TX.

v v

Roadside Design Guide (AASHTO 2006) lAuuzinmnguasslunisiinsaginenifiudmiuinig
nANEIRANTIN NIRRT (ADT) wazAnunderesniznatsauiiuman wszuindiun
ADT i anuihaziflufisnasi@endninuiniznaounfastiosasnnuliéan sy 2elEsmunl
FwniBunas ADT Andn 20,000 AUARTULAZAINNENNTRINIZNANNNINAGN 10 AT 814l
"%WLﬂuﬁﬂﬁaﬂﬁajﬁqﬂﬂ?ﬂiﬁu LLﬁﬁqﬁ”ﬁ”umﬁummﬁmmnwﬁmqﬂ“ﬁmamLﬁwﬁﬂ%mmmmq IGE

AYNIUUINT DR URMATIAR TR E)

v
o

TuaRaariuil i wuawmnduaslunisfiafgnsniiuduiuiniznans (Median Barrier Warrant)

ImnnzandmiudssmalnelFdsgua 3-3

Aimndunseeglu
INNENAN WaAMNTUALNG
INNZNAN >1V:3H

/ AndvgLnsniiudnemag \‘

\ (Roadside Barrier)

Vaenuuy W18 Ves 1N1ZNANNAN

>70 nal./BA.

P o =
lRAngnsninn D

@mﬁafqﬂnmﬁﬁu@%ﬁmmmmq
\ (Median Barrier)

e 1= )
( ifaqunaoiiu )

4 da
AudTesnTALuan
Tddailansedian
(A ndiayagiiFime)

1N1ZNANNANa
10-15 «.

liRngunaniiu

B
Auagiunissindula \

a
K Ye43rNgEaRNULL J

AADT
<20,000

(Median Barrier)

ﬁmﬁqqﬂnirﬁﬁua‘hﬁmmmaﬁ
\

[
° [

517 3-3 upauAITluMsAnALNsEiNudINFLINMZNA1S (Median Barrier Warrant)

v v !
o o o =

Aoumuialun1RnA LN I UAIUFUINIZNANNUHNIZAN ATTNANTNDNANTNAUNINLIFI0

)

v b4
o

innznanailudndny Tnaaninaun1siasiinisinsgilnininudniuiniznats (Median Barrier)

3

TdmnsiimNdugandn 1V:eH  uafinan waAMNduAunI9LBnINIZNaNgIndn 1V:3H  visaiily

mmwﬁumﬁﬂqmmﬁm@ﬁmmfaﬂmmiﬁu%]wmq (Roadside Barrier)
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3.2 Us:inngunsadnu

v i
o A

annisnunasuazAnelszinnglneniiunldniuninsgiuaina wudagunsaiiudnamicus
aaniilu 3 Uszunm lun aunsnifiuuuutinveiu (Flexible Systems) @qﬂﬂiﬂiﬁmmuﬁmiq (Semi-
Rigid Systems) uazginsniiuuuuuds (Rigid Systems) avlunsiazilszinnilsznavllfoagiluuy
o‘:/j dl 1 o = o o v dld o 1 o r:/l
guUnsniiunseiu warianumazand miuldauuuauundanenizfneiu Inaginsaliugn

dszinnAthnn1E IHHIUN1IMAR LN ITUNAIINTHLIFINT ATNNIATFIRNITNARBLNITTUN

o |dl IS =2 rug: dl Y o o o o S|

Auun wiidednisAnsngtuuuvesgdnsaiiunlddiniudsemealneludaqiiu ndunudinag

wanldgunsniives 2 dszwnm 1Hud snofudumseglda w Tnelfiauuuseu (Weak Post W-
. dl ] e | 1 | o = a

Beam Guardrail) #¢{HtsrdRdnenunimmaaeunistuNne LaziTuneAsunsngiin New Jersey

(Concrete Barrier: New Jersey Shape)

f_jﬁfmmzﬁﬁﬂ’]iﬁmrﬁfqgﬂm ff‘T”uL@iuffffiqmmqmﬂizmmﬂmtﬁr‘%u%mmq (Roadside Barrier) ua
@ﬂmﬂir%uz%w%mmzﬂmq (Median Barrier) fiflannumunzandmudszimnang wheflaanaidluly
K lunsidnannssdszmesitesnunsoudnedlinielulsane wesannluiaquudeldfing
WUINIATFIUNNTNAABLNNTTU (Crash  Test) nnelutlszmalne ﬁquuﬂﬁil,ﬁfaﬂl%ﬂﬂﬂimﬁu
A mdurlszmalne qﬂmmiﬁgm“\mmma?r%imm'mmm‘gmmiwmmumﬂuﬁmL%ﬁ@% TneianAe
UANLNUTINITNAADUEINEIAIN 2 z@mﬂwﬁﬂﬁﬁwmiwMfaumﬂum@mﬂﬂmirfuu%Lﬁﬂuwh

1&un

1. National Cooperative Highway Research Program (NCHRP 350) Useinaduigaiaisnn

2. European Barrier Performance Criteria (EN 1317) muquiaﬂ

v 1

eazigenresginsninunamin i ludssmalne desinnsing Iassialuld

3.2.1 UszinngUnsadnudninagnsuds:inalng

3.2.1.1 smnuaunsiasdsan W Ineldi@uuudaun (W-Beam Weak Post Guardrail)

v

safusuasedszinnil gndnlied ludssinngunaniiuuuuginugu (Flexile  System) Ta[w
NIMTFIUNITNAARUNIFTUEN9EIAIN NCHRP 350 NeeAunieau TL-2 soriudumsnetlssinmiiingg

THannanttia S75x8.5 WATHIzazieseEndnuanaeNlsenns 3.81 1. ANEIAINAIUNUNTANATY

1
1

W-Beam DieiufL (Rail Height) 8¢#1 55 41, Anugaaadiaviniu 1.65 wng tnadeuseaaiieg 16

a
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HORAUAYTHUWAWMAN AN UUIaNgEiNaINAL (Soil Plate) 211A 200 x 650 x 6.35 NN, s8IzFanIU
7e1d199N9rUEUR I Eas A Bolts BWIAEURIUNAREINATS 1.4 0. ATINEND 5 TH. AU 8 F
Jlusaein

3.2.1.2 smnuduasasdan W uuuindssansan Tneldiauuudau

(Modified W-Beam Weak Post Guardrail)

v i

MR EuILfindssAnEnmi ugtnenifuuustiaeu NHunInsgIuN1ImMageLN1ITY
31989970 NCHRP 350 Aisgfunstu TL-3 519 3-4 uansgUAnuazINEnzIBa TR NS LAY
gisia w WL szAvBan Tnelfianuuusen siusuameyssnmilameandoniindne i
AueumnegLsa W ina LﬁmLLﬁiﬁﬂﬂiLﬁu@:ﬂxﬂQWMQ\a@ﬁﬂm°’1meﬁ'mmq W-Beam Aaitufiu (Rail

1
1

Height) 8¢l 82 disl. azln1sMulwman (Backup Plates) MNAMNLISLIaNLA WA H1

u

sfusuaaglin W onuuinlsyansnn lnalfauwuudeu nlddwiugilnniiumsaniznans
(Median Barrier) fiazlansmuzafnaiu HuisdIANgeaInaAIumieninans W-Beam T9iuAL

(Rail Height) aziinaniilu 83.5 g,

MID-SPAN SPLICES
WITH 8 SPLICE BOLTS AT EA
SPLICE

\

\ BACKUP PLATES AT ALL

POSTS

K\ EY

nE 3.81 M. T —

ELEVATION

I’

=|  0.2X0.65X0.00635
8| SOILPLATE
- ~ 14 [%7] DIA. BOLT w/

2NUTS

0.82 M.

[[™_ s75x8.5[s3x5.7]
GUARDRAIL POST &SOIL
PLATE

0.05 M.

SECTION

5U% 34 sUARuazTEazIBEAIRITIANAUATIESUMY W wutinssAnEnw Tneldisuuuday
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3.2.1.3 s1anuaunsiaglaa W ineldiguuunia
(W-Beam Strong Post with Wood Block Guardrail)

sfudunssuuulfiarudeiiilugnsainuuuuneuds (Semi-Rigid -~ System) HIUNIATEIUNNT
NARAUNITTUE19B991N NCHRP 350 713eau TL-3 nnsManuuuudeanannsdsa Blockout 183
% o 1 1 % -&l v [ 16) & o % 1 s o

F1UNRITTN9N9 W-Beam wasianwiazfiv ivatlesiuludlisnsudmuanan wasdassneseiumany
491999191 UAUATIEUAINNTTURATU 12 H1919 USRI IAINIDFNE1TTALAYINEITD9T1

% % o 16) & o 1Y o o % o ¥ =K [ o o
VL@NWH‘W@ ’Q$ﬂ‘ﬂ\‘lﬂu13\11ﬂﬁ‘ﬂﬁluﬁ]w\‘l°ﬂ’]&l?’]Qﬂu‘ﬂuﬁlﬁ‘qﬂﬂ‘ﬂﬂ‘lﬂ@’]uﬂ@ﬂ1ﬂ TINTVTNNITINTIINUBUATIE

aanliinnutenidalfiauuuseuniuasiunuasainaneusnaidiimu

W uuuudaianailanuansizaldn it td vnilugnwan aondluwanuaniszinan W 150 x 13 &
AHEITRALAN 1.83 1iTa 1.98 1WAT ANGeIala N TuauRaAuAdTat Nty 73 aw. fflu

@l Aosiluan llauwnm 20 x 15 @ vivedluanannHidueIuALENAS 18 IH. AINAITEIAN

1
a

dag# 1.83 vi90 1.98 WAT UazANgaBA N INaRuR AU NsziNns 73 ax. [wReaiuiy
WWWAN 3197 UAURAI sz MBIz AINEIRINATUILEAINAY W-Beam DeuAY (Rail Height)
1/928N0U 55 TN, warin17 s Blockout 1nnan1HiuunanmanNeng 36 TN, WEENNTTUINALATIN

AUBUFAINEY (gﬂﬁ 3-5)

GUARDRAIL POST

BOLTS & NUTS W-BEAM GUARDRAIL
8 SPLICE BOLTS /_
]
4
r L4
.
1.905 M.
ROUTERED WOOD OR GALVANIZED 16d NAIL TO
GALVANIZED 16d NAIL OR ROUTED COMPOSITE PREVENT BLOCK WOOD OR COMPOSITE
WOOD BLOCKOUT TO PREVENT ~ BLOCKOUT ROTATION BLOCKOUT
ROTATION
8 SPLICE BOLTS AND NUTS /;gt#lscfno NUTS
i GUARDRAIL POST
BOLTS & NUTS
, -
GUARDRAIL POST & NUT__|—
| = W/ROUND WASHER UNDER|  [— =
2 NUT 2
3 3
\me FLANGED \ TIMBER
GUARDRAIL POST GUARDRAIL POST
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sfudunsaglio W Taslfaunuudell analianflusiacldsn Blockout wsanadnisaanuLL
WNAN T an luan AU atelefiniu seiudunsetssinnilasnunnsgIunis

NARALNNTTUNTZAL TL-3 Wluatnemi iailasiunisdnaaciants

snusuasaglin W taeldauuuuds nlddwiuginsninumsaniznane (Median Barrier) azdl
o % o 1 v 3/’ % = o 1 dl
anwnuzafneiu usazisznaulifiog W-Beam HIaeefinuaeaa1uarla1NgIaInAULMeNaNana

W-Beam D9 1A (Rail Height) iinTilu 61 ou.

3.2.1.4 $190UaUATIELLY Thrie-Beam Taaldiauwuiud

(Strong Post Thrie-Beam Guardrail)

v ! !
sniudunsatszimitlsznavlfoantsld Thrie-Beam TaiiluwsiuimansandgUindnsaiiu 3
A9 TUIAAIINNAIS 50.6 TN, AINAN 8.3 TN, TvEITAaNIUTTUINeUHY Thrie-Beamaz 1 Bolts
U AEUENBANENAT 1.6 T, [1uan 12 Fa usade 5U% 3-6 wansnisuFaumeusEndnegUsin

AN W-Beam AL Thrie-Beam

0.083 M.

0.081 M. |

0.083 M.

J

.059 M.

0.081 M.

= 0,083 M.

=\ 28M

G POST BOLT SLOT
| 20 X 65 MM.

0.059 M.
0.194 M.

I R
€ 20 X 65 MM.
sLoT

y = =

0.083 M.

0.083 M.
0.506 M.

0.312 M.
0.156 M.
0.253 M.
0.194 M.

A) W -BEAM B) THRIE -BEAM
51U 3-6 maifFaunausendIneglAnuas W-Beam uas Thrie-Beam

leuReuiiautu W-Beam Afidnmis 2 aeuuazdaunapauning 31.2 9w, i azdiulddn Thrie-
Beam HAdnundnsunndinlifiarunsntlesiusnaunalugdinusniusunmeauazaunsoilasiue
aaLanynaen lHsaiudunselfinngn ﬁq?jﬂ"\iﬁmqmlfﬁqLmslmzc-ﬁvuﬁzgmdﬂmqﬁu@”um?mgﬂr?Tf;
w %Qimﬁuﬁum’mﬂ@:mmﬁymmmshummﬁ;mm@wmmummué’w%amn NCHRP 350 fiszsiu

TL-4



AU LEaR E AN 15U U UATELLL Thrie-Beam  anaLflulanvanyizatanlan té unnidluign

wian Aagiuamantsznn W 150 x 13.5 dponugeaadian 1.98 wng fufluanlil assilwanld

WA 15 x 20 BN, ANGIadian et 1.98 was WuwRsaiuiu@mMAn Maiudunselszinnil

] v
AZHANMNEIAMNAUNLNNNANY W-Beam TWAUAY (Rail

Height) szaned 55 TN, wazlnisldsa

Block out NM1AN1HUUIAANNENT 43 N, LETUNTENINAILAZ I UEURTE]

sfusuaIEwLIL Thrie-Beam Taelfianuuuuds nlEdwiuiluainsniiunseniznans (Median

v 1
Barrier) azilanwuzadianii usaztsznavlifiog Thrie-Beam vivaasfinuzeian g1 3-7 uansgt

BALAZINEALIAEATAITINTUBURIEILLL Thrie-Beam Tagldausuuda

12-16 MM. DIA
GUARDRAIL SPLICE BOLTS

THRIE BEAM
RAIL

~ 1.905 M. _
ELEVATION
ROUTERED WOOD OR
COMPOSITE 2-16 MM. DIA
BLOCKOUT (1 EA SIDE) _\
/ 2-16 MM. DIA SPLICE Nt

'~ BOLTS

16 MM. DIA
~_ .~ SPLICE BOLT

=
MODIFIED 3
THRIE BEAM S
BLOCKOUT

T o0.198 M. $0.206 M.
LONG WIDE FLANGE LONG WIDE FLANGE
GUARDRAIL POST GUARDRAIL POST
MODIFIED
STEEL POST STEEL POST

317 37 sUARuazsaaziBanuaIs i NauRsIaLLL Thrie-Beam Tagldignuuuuduazsanuaunsie

a a a o I3
WU Thrie-Beam wuutnadsz@nsnin Tasldia@nuwuuunds



3.2.1.5 $19NUAUASIALLL Thrie-Beam wuutiNszansan Iagldi@wuuwds (Modified

Thrie-Beam Strong Post Guardrail)

v
6 o

MafusunTeuLL RN szAngamil LﬂuqﬂmmﬂuﬁN'mmmgmmﬁ“wmmummu%w%wm
NCHRP 350 Tisz6its TL-4 snrudunselssnmiiinaasdesiindiaiusmaiudunmauuy Thrie-
Beam peldia1udqlni LﬁmLwiﬁmat,ﬁmzmmngqmnm"mmﬂﬁmmq W-Beam Beiufu (Rail
Height) 1flu 61 931 uazini9146 Blockout MANTWIA M 360 x 25.6 1198 W 360 x 32.9 AINNEY
355 . duiieinaanuiauseiiausasiiu wefinnsiedy Blockout usazinliszaziing
szwinduazIaiusuRTEegi 36 1w, ailietlesulilikeralunjmudniusiaen dousn
Blockout A¥HN1IAARNAINANLITNI 15 3. I3 40 29ANTIEUAN9995 Blockout Litean
mqm;w,wwm::ﬁmmmmLﬁﬂvjwmmﬁqﬂ@mmﬁgﬂﬁ 3-7 (Auuw) uansglsinuaranuazidan

ARIFIINUBUAIELLL Thrie-Beam WULMANU T ANTNIN Tae a7 wULI Lk

3.2.1.6 NMLNIABUNI A (Concrete Barrier)

v

Auwspaunsafluginsaiiuuuuuds (Rigid - System)  winnzdnivilasiusunsednamieng

'
o o =

Aruvieg@niugneniiu veewmnizdmivlfiflugUnsaiiudiniuiniznans vunuunAauing

= o = = S 1 a o ¥ o
LLﬂULL@tNLE‘QJWMQ?’Wﬁ‘@]Q PNTIZNTLANARUNTANTSESU AN UNATNIN A1119701/097 1 UNN9TUURNID

v
=< o o a ¥ v !

analug1f uazidedinsmuialuanu@amnaMialuiuniunsaauninazAaudtetiasndnaa

v 7 1
a o A Ay

fusunae lufeainmsdenuantingesquasnentes SumunzdwiuRnsuuouiiiiuitesuas i
mmﬂ‘lum@sﬁ@mmuqﬂmmir%u Lu;immLaww*ﬁ'Lﬁmﬁwuﬁ”ur;TfJ@mﬂum’@Wﬁ;mmmnﬂdﬁmﬂuﬁu
MATuSURINY AuNIARUTIRANNTANIUN MARALNNITUTisEAL TLS B9 TL6 TnednaBana
NIMTFIUNNINARBUNTTUIBS NCHRP 350

¥ !
=2 o

Yardavanaestinunspeunin AeflaauguuseiiiniundeannnisTuge AnudaerenisunaiEy
vasflanansiioglussnfleruiuiunspaurinazgandinsruiumaiusunme Tnsaniznnag
"Luzﬁvﬂwm:‘ﬁﬁmmL%QLL@zﬁHumﬂuqq (High-Speed, High-Angle Impact) A1undmaRnInadly
WanzAmELRARLUALLT R TaUN1anea A AR U RN AN AT e luantedng
mem:éqLﬁuuqumﬂuiﬁ@amn%‘”umzﬁﬂﬁLﬁmmf]u@umamﬁmﬂmﬁmmﬁa farunnsliisn
Audumssaziaulaaaduninniinisldiiunepeunss ‘mﬂmuuﬁiwzﬁwiwdwqﬂmnﬁﬁgu

wazdupsedinen1snninne waznisiingeineelnsnifuinlalianununniin
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a o
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1) MUNIABRNTALTELIAN New Jersey (New Jersey Shape)

Auwspaunsadszinniifduniunsnaunsnlszinnildas lulssmalnaluilaqiiu dniuiilu
qnsnliudinamnsuazgilnniiuiniznans 1A9Nge 81 93, LasdANNGNTBITRUNRUNIAIULIY

15 g3, 519 3-8 uansgLnveniunsnaunamtlszinm New Jersey

AS REQUIRED BETWEEN
3.00M. - 10.00M.

DRAINAGE SLOT
50 MM.

0.15M._—:| .18M.

(15) LONGIT

250 R
PERMISSIBLE

0.81M.

NOTE : 1. A CORNER RADIUS OF 25 IS PERMISSIBLE ON
ALL EDGES UNLESS NOTED OTHERWISE

2. EMBED A SUITABLE CONNECTOR INTO THE 7

CONCRETE AT EACH END

CROSS SECTION
gﬂﬁ 3-8 sUARvRINUNIARUNTAUSELAN New Jersey
2) MuWIAAUN5AZUA? F (F Shape)

° = & A » o o =l = =
nunapeunsalszinnilaziansuzadaiuiuneaaunsnlseinn New Jersey IneilAdNNgad
WinAuLEasiANg9aIANFuAIuUiinA T undIuaa N tiaa NI A unIABUNTRsEIAN New
Jersey AL UNIABUNTALIZAN New Jersey AzlAINgeU8IANGUAIUATN 25.5 9u. U6l
AuNeARUNTAZLA F iAngeredadndudiuans 18 4u. AU 3-9 Matin1siinanugaesany
% 1 1 dlil 1 o % d‘!/ = o =l dl a

Fugauaantiasndn vinlianlen1anaesnazlunIUNNAIUNTALAZAINITNAAAIINLALS LUNITNED

A TAL NI InUUALAN 1A



2
o

WNuneAaunaatlsziny New Jersey uazgilsia F aza1u190dnng Overlay Ranuuldine 7.5 .

NoUNATHHANITNLALAYINGITBIAIAUNIABUNTE

AS REQUIRED BE
3.00M. - 10.00M

(15) LONGIT Sk o it RETE % R

250 R
PERMISSIBLE

0.81M.

NOTE : 1. A CORNER RADIUS OF 25 IS PERMISSIBLE ON
ALL EDGES UNLESS NOTED OTHERWISE
2. EMBED A SUITABLE CONNECTOR INTO THE
CONCRETE AT EACH END

}Sy
0.18 M.

CROSS SECTION

519 3-9 sUARrRIAUNIARUNTAgLAY F

3) MUNIABUNTANHNAMNTUAIULALD (Single Slope Concrete Barrier)

o = = o o \ ' o g wal a s
ﬂ’]LL‘W\‘Iﬂ‘ﬂ‘l&ﬂ?ﬁ]ﬂ’i&ﬂ‘ﬂ‘l&hﬂﬂ’ﬂmjuﬂj'ﬂﬂﬂﬂLLW\‘l&Lu@Qu@N Vlﬂﬂutﬂﬂﬁzﬁsluﬂﬁ’iwaﬂmwfﬂ\‘l?ﬂﬂu’]m
< v 1 1 = o 1 o q’/l o = o % 1 % o/ dl ai dl
ANURAENIN @(Juﬂqﬁ‘ﬂﬂ')f]ﬂ‘ﬁuwnﬂumﬂﬂﬁwqr]f]LLW\Tﬂ@uﬂ?quiﬁiﬂmN@iu@’]ugﬂmﬂmLﬂ@ﬂutﬂLN'ﬂ
= a ~ < o = ° ~ s o o au aa
HN1T Overlay nguuwuqﬂsﬂuﬁﬂgﬂw 3-10 ﬂ’]LLWﬂﬁ@uﬂﬁ‘mﬂﬁ‘zLﬂVIumLﬂmﬁzmﬁuﬁ‘uiﬁuuﬂuu‘wu

N19¢eiN Superelevation

dg/ L7 dg/ % dl o % o a d” ldl 1
uananBudidnAnugeiiasfuniuua Baeaniunepeunsalssinviiazagnlszanns 1.07 weg u
NAUNUIRARUNTANH AN FUd At lE Rl AR LA NN U1 AR LN ITUNTEALAIINES
76.5 @y, as@1n1sn lnunepeunsatd1uiuialunisna Overlay  Bnaunldmendnannn wa
dl 1 E% o a d”?z Y oo dl 1 o a dl o £
\Hegainnisniaaienuneneunsalszinifiesddannuanndniiunepeunsndszinnau fnli

° A Ao o o A A |
NILNNABUNTEANHNAINNLURIULALIAN T ﬂqV]Q\‘]ﬂqq



VARIES

NGLESLOPE §
VARIES
—]
Y S— - \ W JERSEY
[ \
I \
I \
| \
| “ 1.07 M.
1.07 M. 0.81 M. '1 \
\
| \
- I \
L 7 \
/ \
0.102 M. 0.255 M. / \
T - 1 \
. - > A A
0.23M.1 )l 0.23m. ! ] v
| 0.61 M. -~
0.61 M. . 0.075 M. |
A) TYPICAL CROSS SECTION OF SINGLE B) COMPARISON OF SINGLE SLOPE AND
SLOPE CONCRETE MEDIAN BARRIER NEW JERSEY BARRIERS
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3.2.2 msidonfdgunsadnudninuiazgunsadnuinznandnsuus:nAlng
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Andan

Ves 4 . [ safusunsagiea W lflauuudeu o
Ay L o | TL-2 vi7a N1, N2
>70 NH./TN. o W-Beam Weak Post (#1248 3.2.1.1)
<28%
o i
/mqﬁuﬁummﬂgﬂﬁa W uuLNdsz@nanan Tmﬂ'l%l,muumiaﬂ 4,
. | TL-3vi%a H1
Modified W-Beam Weak Post (11718 3.2.1.2)
dndau flanaftsnazyied . . — -
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gunstinudnema
siudumseglsa W liewdnuuugau (W-Beam Weak Steel Post Guardrail) 3.810 W-beam S75x% 8.5 2.440
snriudunsegilia W liamanuuudeu (W-Beam Weak Steel Post Guardrail) 1.905 W-beam S75x 8.5 1.830
smiudumseglsn W liewdnuuugau (W-Beam Weak Steel Post Guardrail) 1.270 W-beam S75x8.5 1.525
snriudunsegida W lanmanuuuuds (W-Beam Strong Steel Post Guardrail) 1.905 W-beam W150 x 13.5 0.910
snfiudumaeglan W lewdnuuuuds (W-Beam Strong Steel Post Guardrail) 0.952 W-beam W150 x 13.5 0.541
sniudumseglsn w % lfiwuuuds (W-Beam Strong Wood Post Guardrail) 1.905 W-beam 150 x 200 N4. 0.700
s1iusumseglsio W a0 1fuunuds (W-Beam Strong Wood Post Guardrail) 1.905 W-beam 200 x 200 N4, 0.700
saiugumseglsio W a0 lfiuunuds (w-Beam Strong Wood Post Guardrail) 1.905 W-beam EURNUANENATY 180 HN. 0.910
T191USURE Thrie-beam M@manuuuuds (Thrie-Beam Strong Steel Post Guardrail) 1.905 Thrie-beam W150 x 13.5 0.720
s1aiusumTe Thrie-beam M@wanuuunds (Thrie-Beam Strong Steel Post Guardrail) 0.952 Thrie-beam W150 x 13.5 0.480
$191U8URME Thrie-beam M@ mManULLWD (Thrie-Beam Strong Steel Post Guardrail) 0.476 Thrie-beam W150 x 13.5 0.355
s USURTIE Thrie-beam W& Tdiuuuuda (Thrie-Beam Strong Wood Post Guardrail) 1.905 Thrie-beam 150 x 200 NN. 0.720
AUNABLTTA - - - 0
gnstinunzna

snriudunsegida W lanmanuuudeu (W-Beam Weak Steel Post Guardrail) 3.810 W-beam S75x 8.5 2.135
snfiudumsneglsn W lienmdnuuuuds (W-Beam Strong Steel Post Guardrail) 1.905 W-beam W150 x 13.5 0.600
siudumseglsc W lSianmdnuuuuds (W-Beam Strong Steel Post Guardrail) 1.905 W-beam S75x% 8.5 1.525
s1iusumseglsio W a0 1fuunuds (W-Beam Strong Wood Post Guardrail) 1.905 W-beam 150 x 200 N, 0.600
siugumseglsio W a0 fiuunuds (W-Beam Strong Wood Post Guardrail) 1.905 W-beam 200 x 200 HH. 0.600
sniudumsegls w e lfiwuuuds (W-Beam Strong Wood Post Guardrail) 1.905 W-beam Euruguinans 210 wy. 0.600
s1aiusumTe Thrie-beam M@wdnuuuwds (Thrie-Beam Strong Steel Post Guardrail) 1.905 Thrie-beam W150 x 13.5 0.910
s19iusURe Thrie-beam Midnlfiuuvuuds (Thrie-Beam Strong Wood Post Guardrail) 1.905 Thrie-beam 450 x 200 4. 0.910
AUNIARUATA - - - 0
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ﬁﬂ‘i"l\i‘l?ll 3-3 Lﬂ?ﬂ‘uLﬁﬂumm‘gmmsmmﬂ@umﬂuiwdw NCHRP 350 a2 EN 1317 (Ross et al, 1993;

CEN, 2000)
NCHRP 350 EN 1317
STAU Ywtinsa ANIsY | aunTTY sziu | dwtinea AMANGY | NN
isziansn szinansn
n5Eu (nn.) (NN./7N.) (29/) n5Eu (nn.) (NN./1N.) (29/)
820 C 50 20
TL -1 700 C 50 20
2000 P 50 25
820 C 70 20
TL -2 700 C 70 20
2000 P 70 25
N1 1500 C 80 20
820 C 100 20 900 100 20
N2
TL -3 700 C 100 20 1500 110 20
2000 P 100 25
820 C 100 20
700 C 100 20
TL -4
2000 P 100 25
8000 S 80 15
900 C 100 20
H1
10000 R 70 15
900 C 100 20
H2
13000 B 70 20
900 C 100 20
H3
16000 R 80 20
900 C 100 20
H4a
36000 A 65 20
820 100 20
700 C 100 20
TL -5
2000 P 100 25
36000 V 80 15
820 C 100 20 900 C ‘ 100 20
700 C 100 20
TL-6 H4b
2000 P 100 25
36000 T 80 15 38000 A ‘ 65 20
PURIR: C = s08UsdIULAAR V = sonenasuuugpeunuiues P = snnssuy

T = S0NNUULIUNGA

S = 70UTINN

A = Articulated Heavy Goods Vehicle

B = snila

R = Rigid Heavy Goods Vehicle
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A19197 34 FaufisuinunnisyszfiuglnsiNUNAIAINNATALNMSTUANNIATFIURI NCHRP 350

waz EN 1317 (Ross et al, 1993; CEN, 2000)

NCHRP 350 EN 1317
Evaluation Acceptance Criteria Evaluation Acceptance Criteria
Factors Factors
Test Article should contain and redirect The safety barrier shall contain and
St the venhicle; the vehicle should not redirect the vehicle without complete
ructural - - L o
Adequacy _penetra_te, underride, or override the breakage of the principal longitudinal
installation although controlled lateral elements of the system.
deflection of the test article is acceptable.
Detached elements, fragments or other No maijor part of the safety barrier shall
debris from the test article should not become totally detached or present an
penetrate or show potential for penetrating s . undue hazard to other traffic,
afety Barrier . .
the occupant compartment, or present an Behavior pedestrians or personnel in a work
undue hazard to other traffic, pedestrians, zone.
or personnel in a work zone. Deformations Elements of the safety barrier shall not
of, or intrusions into, the occupant penetrate the passenger compartment
compartment that could cause serious of the vehicle.
injuries should not be permitted. Deformations of, or intrusions into the
passenger compartment that can
cause serious injuries are not
permitted.
The center of gravity of the vehicle
shall not cross the centerline of the
deformed system.
The vehicle should remain upright during The vehicle shall remain upright during
and after collision although moderate roll, and after impact, although moderate
pitching and yawing are acceptable. roll, pitching and yawing are
acceptable.
It is preferable, although not essential, that
the vehicle remain upright during and after
Occupant | collision.
Risk Test Vehicle The vehicle shall leave the safety
Behavior barrier after impact, so that the wheel
track does not cross a line parallel to
the initial traffic face of the safety
barrier, at a distance A plus the width
of the vehicle plus 16% of the length of
the vehicle within a distance B from the
final intersection (break) of wheel track
with the initial traffic face of the safety
barrier.
Car:A=22m.,B=10m.
Others: A=4.4m., B=20m.
Occupant impact velocities should satisfy THIV (Theoretical Head Impact
the following: Velocity) should be less than 33 km/h
Longitudinal and Lateral: Preferred = 9 (9.2 m/s)
m/s, Max =12 m/s
Longitudinal: Preferred = 3 m/s, Max = 5
m/s
Occupant ridedown accelerations should PHD (Post-impact Head Deceleration)
satisfy the following: should be less than 20 G’s.
Longitudinal and Lateral: Preferred = 15
G’s, Max=20G’s
Afte_r cc?ll|3|o_n it is prefe_rable th_at the Severity Index
vehicle’s trajectory not intrude into
adjacent traffic lanes.
The occupant impact velocity in the THIV (Theoretical Head Impact
longitudinal direction should not exceed 12 Velocity) should be less than 33 km/h
Vehicle m/sec and the occupant ridedown (9.2 m/s)
Trajectory | acceleration in the longitudinal direction PHD (Post-impact Head Deceleration)

should not exceed 20 G’s.

The exit angle from the test article
preferably should be less than 60 percent
of test impact angle, measured at time of
vehicle loss of contact with test device.

should be less than 20 G’s.
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STEEL F
w/

W-BEAM GUARDRAIL

GUARDRAIL
EXTRUDER TERMINAL

OUNDATION TUBES
SOIL PLATES

CABLE ASSEMBLY
W/CABLE ANCHOR

CHANNEL
STRUT

31091 3-34 wuuilanemilnsainuilszian ETTM Family

3“1]17"1 3-35 Uaneainsmnuilssian ET™ Family

3.4.2.2 danaginsainuilszinn FLEAT-350"" waz FLEAT-MT "

FLEAT-350 1470 Flared Energy Absorbing Terminal (§1%1 3-36 uaygil#l 3-37) Aetlaneginsniin

=
N

o [ % [ %

ANHNTDAATUNRINTUNAINITTU

v ¥ o o a qg/, a o‘qg/, o
VLG] ”Lﬂjmmum@mmm‘ummﬂmmm@ﬂmmnuﬂ%mmmnu

dumsnaglsia W (W-beam Guardrail) AinsfAnsauLLKngeen Uaragiinsniiulssinniifidansne
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i 1 ¥
\flu cable-anchored system #lddauilsznauainaiudunsediall gunsaflszinnitlinaunig

Vlﬂ’&’ﬂ‘]_lﬂ’]ﬁ“’]]uﬁl’mﬂﬂﬁlﬁ‘ﬂ’]%ﬂ’]ﬁ‘“ﬁu‘ﬂ’ﬂﬂ NCHRP 350 ﬁizﬁumm@wm TL-3 e TL-2

TIE INTO APPROACH
SHOULDER AT A 15°
MAX. ANGLE

TRANSITON TO
ANY SLOPE

CABLE ANCHOR BOX
W/ SHOULOER BOLTS.
STRUCTURAL NUTS.

AND WASHERS

10 DIA x 75mm
LAG SCREWS

END PAYMENT FOR “FLEAT-350" END ANCHOR.
BEGIN PAYMENT FOR STANDARD BEAM GUARDRAIL.

'W-BEAM GUARDRAIL END SECTION

158x200mm WOOD CRT POSTS
(POST 3 THRU 7)
W-BEAM GUARDRAIL

IMPACT
HEAD

1,525mm MIN.

W-BEAM GUARDRAIL
o~

————
RAILEXIT ON/

TRAFFIC SIDE

1,220mm 3|
610mm

LENGTH OF NEED

/

11.5m
STRAIGHT FLARE
PLAN

TRAFFIC

PAY LIMITS FOR FLEAT — 350 GUARDRAIL END ANCHOR 11.5m

le »l
= |
BEGIN STANDARD
LINE POSTS
1,905mm 1,905mm 1,270mm 1,270mm 1,270mm 1,905mm 1,905mm
‘WOOoD
% POST
im} -
= = — E =

[ srounp LINE -| |-|

=T T = e

CABLE
ANCHOR BOX
ASSEMBLY

RAIL NOT ATTACHED U Grounp LNE U
AT POST #3 STRUT

ELEVATION
LOOKING FROM TRAVELWAY

5171 3-36 wuulaeginsainuilszian FLEAT-350™

51l 3-37 aneainsainuilszian FLEAT-350™

FLEAT-MT™ s34 Flared Energy Absorbing Terminal-Median Terminal (gﬂ‘l.?'.l 3-38 LL@:ﬁgﬂﬁ 3-39)

v v
[ % o a o

A s oo o a aa v 1 o v o o
ﬁ‘ﬂﬂ@’]ﬂ‘ﬂqﬂﬂ‘a‘ mﬂmwmmmm‘lummmm’]:ﬂmmuumum’mm’mWﬂummmn GL‘HZQqV?Uﬂ’]?
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v
o a

AnsaLFnlanavesginsnliulssinnsaiudunsaglfia W (W-beam Guardrail) Y EGEablatht
fuREuLL Thrie-Beam a1xsnldlansainsniiulssinniifuniiunsaaunss lfiduimoaiis us

AasinnseanuULqAITaNsesEnI19I 19 ua R AUA WA LNIRAYE

e ~ -
W, . .
(POST35.6&7) T IMPAC

CABLE ASSEMBLY
W/ CABLE ANCHOR

CABLE ASSEMBL'
W/ CABLE ANCHOR
BEARING PLATE

GROUND STRUT
BCT END POSTS W/
TETHER CABLE FOUNDATION TUBE
(POST1, 2, & 4)

NOTES:

1. OFFSET DIMENSIONS ARE SHOWN TO BLOCKOUTS,
EXCEPT FOR POSTS 1 & 2

2. WOOD OR STEEL BREAKAWAY POSTS MAY BE USED
FOR THIS SYSTEM.

517 3-38 uuulaneinsainuilszian FLEAT-MT™

51l 3-39 Uaeqilnsainuilszian FLEAT-MT™
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3.4.2.3 dangaasginsainuilszinn QUADTREND 350

QUADTREND 350 (5% 3-40 uazgi# 3-41) Aedataginsniiuiianisonadundasunasnig
w16 Aanwnziilu Gating Redirective End Treatment & uiunnsfinfsiisianilananasginsnl

Audszinnuda (Rigid Barrier) dsenevlufcauuiudumanfnuueniidanuisaiaeuinanzilans

'
' o A

gunsnlguiafinnsruluuuemns (Head on impact) wananniniglusailanaginsninudnig

El Q

v
o 1

Aafanaasussqnane Bilegadundsaunsnismu Euinnsmudiuing uiumdndunenazin
wihiwileusarusunnmeallneudwvdnazanunsanauausnlfieenineandngsunsiald
fqﬂmmiﬂ?zmw?:"lﬁsjmmﬁ‘wmmumﬂummmmgmmﬂumm NCHRP 350 7i7z/UA91suuss
TL-3

CABLE ANCHOR
(PLATE OR EMBEDDED)

QUAD BEAM END SHOE
REDIRECTING CABLE

QUADGUARD
FENDER PANEL

BLOCKQUT
SAND CONTAINER
BULL NOSE

B >

L CABLE ANCHOR

(PLATE OR EMBEDDED)

BREAKAWAY
SLIP BASE

CONCRETE PAD

51/%1 3-40 wuulanegilnsainuilszian QUADTREND™350

gu#t 3-41 asgiinsainuilszian QUADTREND™350
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3.4.2.4 Uasrasgiinstinuilszinn REGENT™ SYSTEM

o

nerouili Redirective,

v
A 6 o

REGENT™ SYSTEM (g1l#l 3-42 uazgiil 3-43) Aetlanegilnanliung
Gating Flared End Treatment ginsniszinnillfeiiunismageunisauniuuinggIunisuaes

NCHRP 350 M52A1AY MWL TL-3

TIE INTO APPROACH
SHOULDER AT A 15°
MAX. ANGLE

- PAY LIMITS FOR REGENT 350 GUARDRAIL END ANCHOR
11.5m (MEASURED ALONG FACE OF RAIL)

SLOPE 1V:4H OR FLATTER

TRANSITION TO
ANY SLOPE

LENGTH OF NEED

1V:3H OR
FLATTER

1V:10H OR
FLATTER

750mm
—
840mm
=
>
=
o)
m
b4
=]
[
=
m

216mm

OFFSET MEASUREMENTS FROM
TANGENT LINE (FACE OF BLOCKOUTS TRAFFIC
OF THE DOWNSTREAM RAIL) TO I —
CENTER FACE OF THE REGENT
350 SYSTEM POSTS.

PLAN VIEW

BEGIN STANDARD LINE POSTS (STEEL
OR WOOD POST WITH WOOD/COMPOSITE
BLOCKOUT) AND GUARDRAIL

RAIL ATTACHED TO
BLOCKOUT AND POST
ONLY ATPOSTS 1, 5,

APPLY OBJECT SAFETY
MARKER

1,228mm OFFSET

FOUNDATION TUBES

ISOMETRIC VIEW
—_— FOUNDATION TUBES SOIL PLATES

517 3-42 wuutlaneilnsrinuilszinn REGENT™ SYSTEM
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1% 3-43 Uasguinsainuilszian REGENT™ SYSTEM

3.4.2.5 Uangaasninsainuilszinn SKT-350" SYSTEM

SKT-350"" SYSTEM 138 Sequential Kinking Terminal fisgalfl 3-44 uazqilin 3-45 Amilanaginsal
fufifianeuzdiu cable-anchored system i ldidautszneuannaaiugunseviald Hugingndd
AuNInAATUNAIIIUUAINITLLA (unidirectional energy-absorbing end treatment) X1z
Aascluntinnlunaniaiteiniznaneous mmml’-ﬁLﬂuﬂmﬂfqﬂﬂ?rﬁr%uwgqﬂimmﬁqLL%QLL@&
Uszinnudeld Basaliluuuanseauiuuianuy qﬂﬂmiﬂizmw?ﬁﬁmum?mM@ummumm

HIATINUNITTULRN NCHRP 350 ﬁixﬁumw?mm TL-3 wag TL-2

3-57




NOILVATT]

“IvY W€ 40 SNOILO3S 39
AVIA 1140 11vY W9 40 NOILD3S INO 39 AVIN
S# 1S0d OL T# 1SOd INOY4 IN3INFT13 TIVY FHL

wwsgs

—€# 150d) LSOd

(9# HONOYHL

140 NIgoom

< (133140 aoom)
1S0d INIT Q¥VANVLS

X048 YOHONV 319VD
1NY1S ININANNOYD

>

Q33N 4O H1ON3IT

Y311V14 ¥O Hi*AT 3d0O1S

"1SIX3 SINVYLSNOD AVM-40-LHOIY 41 A3sN 39 AVIN

$3d07S3dIS HOVOYddV FHL HLIM INVLSISNOD S3dO1S 43d331S ‘310N

3d0O7S ANV / ONIN3AIM 43ATNOHS
OL NOILISNVYL

’

mm_._,b\‘_u
-1¢] Im_>.&

WSZ'ST JOyduy pug [leipJens 0SE-LNS 404 suwi Aed

A

AINIOd SIHL NOY4
Y¥3dVL1 T:0S NI93g

[=)]
[o4]
‘ L] L] L | wv
1 ] T E ¥ [ g T E 3
/ 4 dE HENNE
() () [u) () [u) [u) [um) T
SM3IUIS OV £# 150d ANOA3E
wwsZx1vd 61 (1334LS 4O AOOM)
B B B B P P B | $150d ANIT QYVANYLS
wwSee'T wwSee'T WwSee'T Wwsoe'T | WwWSeeT wwsoe'T wwsoe'T Wwsee'T | o
© ) ® ® Nvid © © ® ®
(%}
135440 1IvH WwWpse m z / INIWIAV NOILD3S
AT8NISSY 318VD 1IvVHQUvND ! 40 3903 150d Q4VANVLS IHL NI SH2079
AVIE-M m £ 1S0d OML 1SV13H1 40 30v4 IHL
v\ sF \ INOY4 Q310Hr0¥d ANIT LNIONVL
“““““““““““““““““ f e e e
@ m < Y3dvVL H_Om@ M @ @
J144VHL INOY AVYMY .
. N NIW Ww 019
1078 1X3 TIVHANYNS NIN WWQT9 (v# 1LON 335) 1IV4AYVND NVIE-M

|leJpieng
weag pJepuels

|

szan SKT-350™ SYSTEM

L4

wnu

q

519 3-44 wuvidaraains

a

3-58



517 3-45 danagilngrinuilszinn SKT-350™ SYSTEM

3.4.2.6 Uanguasailnsainudszinn SRT-350™ (Slotted Rail Terminal)

v
6 o o

SRT-350"" %199 Slotted Rail Terminal (51U 3-46 uazg# 3-47) atanaginsaiiunianszily
cable-anchored system ld&uiutanagilnsninuisszinniuduazilszinnuds ginsadilszing

HlARWN1IMARBLNNITUANNIATFIUNTUTES NCHRP 350 NI98AUAIINTILSS TL-3
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gu#t 347 laneginsrinuilszinn SRT-350™ SYSTEM

3.4.2.7 danarsanlunisiranldlanaginsmnuilssinnifudng
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4-22mm DIA BOLTS 950mm _ 4 SPACES @ 475mm 3 SPACES @ 950mm
W/TERMINAL CONNECTING : |

BEARING PLATE

STANDARD GUARDRAIL POSTS
GUARDRAIL BLOCKOUTS

N

t T i X :
1 | o e a
?_m, . v\COLLAPSlNG TUBE

TWO SECTIONS OF 4 -SPACE W-BEAM
RAIL ONE SET INSIDE THE OTHER

A
4

PLAN

TRIMMED GUARDRAIL BOLT
& RECESSED NUT (OPTIONAL)

W-BEAM 8-GUARDRAIL UNDER HEAD WITH ROUND
TERMINAL SPLICE BOLTS WASHERS
CONNECTOR 4 -SPACE W-BEAM

RAIL

\J ITL r N »

L —1 1 i 1 = 1 = = ]

685 |550 4
o T ST ! N [
| —
7S

K
e

___\‘A

TRIMMED GUARDRAIL BOLT AND T
RECESSED NUT WITH GUARDRAIL

8-GUARDRAIL
PLATE WASHER UNDER HEAD AND petiaieaell SPLICE BOLTS
ROUND WASHER UNDER NUT
CONNECTING TO COLLAPSING TUBE

ELEVATION

517 3-52 qaianAasEuINTIIUAUATIasUAY W uaziunspraunialudianiinisieaan

51% 3-53 qAlTaNAaTEnINNTINUAUATIESUAT W uasiUNIARUNEH
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3.5.2 30|z‘5oudoéms‘uswﬁu6umsm (W-Beam) lia=Miiwinaunsaiivusinns)

laald W-Beam Rub Rail

ﬂ'ﬁ'ﬂ@ﬂLL‘]_l‘]_IﬂﬂL%'ﬂllﬁi@ﬁﬂﬂmxﬁyi?‘ﬁﬂ?’ma‘ﬂﬂ’]ﬂ%ﬂmﬁi'ﬂﬁ‘tﬂd’]ﬁﬁﬁﬁ%ﬁl&ﬁlﬁﬂﬁli%LZQ"]LL‘IGN (Strong

Post W-Beam) ﬁudquﬁﬂmﬁmmuﬁﬁmq (Vertical Surface) YN UNIABUATAVEDTIVRZNOU

ADLNTH ﬁm?rﬁi@mmmﬁuﬁumwiugﬂLmumm%u Tnenginkan W-Beam Rub Rail iflefisipana

wWusaBnmqaidensde Sniuiiunspeurinuszinn New Jersey vida F Shape azlalanunsn
v ooy B y

[ WanmanusiusumnselETuN fdasdnisulsudasdaraniunamaunia I iNan e ntinngg

(Vertical Surface) neunaziiansaiugilnaniiu

519 3-54 09 3-56 UARFIDENATENABEIUTLIINAUSUATIY (W-Beam) ULATATUNIABUNTALLIL

ninmaa Iaeld W-Beam Rub Rail

4 SPACES @ 475mm 4 SPACES @ 950mm . STANDARD
T Lot M S —
© TRIMMED WIDE FLANGED : W -BEAM
GUARDRAIL GUARDRAIL POST ! GUARDRAIL

BOLT &
RECESSED NUT

AND BLOCKOUT
(TYP)

.

% ¢305mm‘ j“‘ ‘

8-22mm DIA / 1 2 3 4 5 6 7 8
HEX BOLTS 7 NUTS
w/2 TERMINAL b TWO SECTION OF GUARDRAIL R
CONNECTING BEARING ‘ ONE SET INSIDE THE OTHER ‘
PLAN
W -BEAM BACKUP PLATE
GUARDRAIL BOLT & NUT ATACHED TO GUARDRAIL
w/ RECTANGULAR WASHERS BLOCKOUTS ONLY (NO
_ (OPTIONAL) UNDER HEAD ATTACHMENT TO RAIL)
16-SPLICEBOLTS g WASHER UNDER NUT 8-SPLICE
(POST 4, 6, & 8) W-BEAM BOLTS W-BEAM

W -BEAM TERMINAL
CONNECTOR

GUARDRAIL

\ Bk R

GUARDRAIL BOLT & NUT TO ATTACH
TIMBER BLOCKOUTS TO POSTS. ATTACH
TO RAIL ONLY AT POST 4.

ELEVATION

gﬂﬁ 3-54 'ﬂﬂL%’a&lE'lﬂ’izﬁ’.']’lsii’]’)ﬁ/ué/uﬁl‘i’]ﬂgﬂﬁ’) W LAENLNIARUNTANTINASI

Tnalin1sidE N1 NUAUATIELEIIAALTRNAE
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STANDARD GUARDRAIL SECTION

1,905mm
—»C

4 @ 476mm 4 @ 950mm

1N
\+ ;
TWO SECTIONS OF W-BEAM POST 7 BACKUP PLATE BOLTED TO BLOCK ONLY
ONE SET INSIDE THE OTHER
RUBRAIL
10 GUAGE GUARDRAIL BOLT & RECESS NUT W RECTANGULAR PLATE WASHER
W-BEAM UNDER THE BOLT HEAD AND A STEEL WASHER UNDER THE NUT
EE)FT\I'\QECAFLORS W-BEAM GUARDRAIL
BACK-UP PLATE BOLTED TO BLOCK ONLY
4 ﬁ
Y >/ ¥ ., I — m
o 1 1 1111
550mm L o ‘—
O

4190mrt1 | H
® © ® 0 © © ®

ROUTED
WOOD BLOCKOUTS
TWO SECTIONS P
— OF W-BEAM
- ONE SET INSIDE $7 f
i THE OTHER 4 6e5mm
| D | 550mm
] > 190mm
$ 1,830mm SLOPE = 10:1
2,285mm | Y 1,830mm OR FLATTER
W200x19
4 W150x13.5
WOOD BLOCKS
FOR RUBRAIL
|| L 360x100
SECTION A-A SECTION B-B SECTION C-C

5U7 3-55 qaLaNARsENINTIINUAURTIEFUAY W LasATuNIABUNSAREIASY Tnadinsidsus1iny

AUATILUTIIUAALTANAD (HTUNITNARAUNNSTUNTEAL TL-3)

3-68



€T-L S1SOd

Vv 1Iv1i3a

e

wwooL

78T S1S0d
g1Iv1ia
9-€ $150d —
PRILAEL
£TX0STM | |
6TX00CM
ﬂ kY Y
wwooT't EEoom T wwoe6z'c
\/ « WWQES'T
wwoee —o EEomN |
wwoo/L +Mm wwoo/
(s8v'e SINIWIII 1IVY INV3IG- >>
S1S0d® Q3LSIN) * 1noxJ018 39nv9 ZT( a3LSIAN) QM o\%mmv_w%%
INV3g-M 35NVD TT aoom aiLnow OM 310
WWwOOZX0ST 00CX0ST
INNININIA

7

1vddNnyd ¢IX0STD

‘ E—
ww960'9 HLONI1 gdNd 7

V 1IV.13Q 33S ‘9 HONOYHL

€ 1S0d 40 S1Iv13d 404

TX0STM

wwooT‘T /

B

AV3Ig-M 35NVO ¢T

wwoes'T

*

1N0OX201d
aooMm a3i1nod
wwooexost

ww 918

4OL1DINNOD TVNINYIL

g711v13a 33s V 1IV.13d 33S ‘€T HONOYHL NOILVAIT3 NOILISNVYL
8T 1S0d 40 S11vV13a 404 £ 1SOd 40 S1Iv13d Y¥Oo4
U U U O o o ) O o 9 o
O 0 o0 o o o 3 o o Q o
nw v v nu un wn wn [} wn wn 4] (%}
= =4 4 4 -+ — = — 4 — — = —
/,L N W b~ 0 [e)) ~ (o] © = = U =
o = w
Y0019 430VdS AOOM
N ~— -
[ = A
(O5z — —Td { ) { ) _r.
ww ST 4/ 4/
SININTTI TIVY INVIG-M SINIWITTI TIVY INVIE-M
1NOX20019 T1Ivdany 39NVD ¢T (2) 3LSaN 39NVvO T (1)
ONIgGyNd

AV3Ig-M 35NVD 0T
13dvdvd 390149

¥3OVdS 3did T33iS /A

ww 00¢ i

T Ww S06°T

- 7

NV1d NOILISNVYL

wuwose
® SIDVdS ¥

1vdayvNo
V3g-M QdVANVLS

e

31l#1 3-56 amiTax

UN1FLETNITIINU

Tned

L

AULWIABUNSANUIATY

°

s
g

A2 W LA

51
Tau

o o

ABTSUINTIINUBUATIEST

Q

L]

539 Connecticut)

a
a3

2198937N

(

na

Q

AURATIAUTLIUAAL

o

3-69



3.5.3 q0i5oucio#HSU Nested Thrie-Beam lla:MIIWIABUNSANIVUKLIAS]

n1seanuuLanmansean el dmiuniadenseszudesaiudunseglsio W wuulfiauds
(Strong Post W-Beam) #383191U8WAINELLL Thrie-Beam (Thrie-Beam System) fudauiiiilu
a U . o a = a dl alaal 1 1
Usinnmiinmsa (Vertical Surface) 784RTUNIABUNTANTATIVALNIUABUNTE TAHITNITABNILIUEY
901U URELLY Thrie-Beam siaiiadriulananiunsnaunss qamansAaidauuiusegy A
=

= g ° A qua o ~ A o A a
RIFBINNIFABNLULLUAENN LLWQﬂ@uﬂ?mlﬁﬂJ AITNLLUNLTILNENNA LN TAITULLINNTELENNNENA[IN

NN31UALE

519 3-59 N4 3-60 UARFIBENNARTANFRAUTL Nested Thrie-Beam waznILNIARUATALLILINGY

AN

POST 5 POST 1

FOUR SPACES @ 950mm

630mm
POST 8 POST 7 POST 6 POST 4 POST 3 POST 2 —> |-—
X K K moo® R o K ke [[[ |/
W-BEAM TO \
STANDARD W-BEAM GUARDRAIL—m| THRIE BEAM NESTED 12 GAUGE THRIE BEAM THRIE BEAM TERMINAL
- TRANSITION 3,810mm CONNECTOR, 10 GAUGE
1,905mm
TRANSITION PLAN
|12-GAUGE W-BEAM | NESTED 12-GAUGE THRIE |
-— - - - A »
STANDARD W-BEAM GUARDRAIL 1O THRIE BEAM BEAM 3.810mm
TRANSITION
706mm
==
‘ W = = i I == 833mm
H TETE E=IET
W150x22 STEEL POSTS 2,134mm LONG 1 1 D D
W/ 150x200x356 TIMBER BLOCKOUTS L.;* W150x37 STEEL POSTS 2,591mm LONG
W150x22 STEEL POSTS 2,134mm LONG W/ 150x200x457 TIMBER BLOCKOUT
W/ 150x200x457 TIMBER BLOCKOUT W150x22 STEEL POSTS 2,134mm LONG

W/ 150x200x457 TIMBER BLOCKOUT

TRANSITION ELEVATION

5U% 3-57 9ALTaNARTEUINTIINUBUASIY Thrie-beam WALIIUNIABUNTANTUIATY (KIUNSNARBLUNIS
TUNTEAU TL-3 81989391055 Nebraska)
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12-GAUGE W-BEAM
TO THRIE BEAMS

TRANSITION —— 782mm 2 NESTED 12-GAUGE
° \‘ g , 6 5 a4 3/2 1 THRIE BEAMS
,1— A4 =
B = - - =3
, — | ===y
3 SPACES @ 950mm ,‘ 5SPACES @ 475mm | |_ 290mm
W150x13.5x19,700 4,265mm "
X13.0x13,/0Umm 102x178x4.76mm
LONG STEEL POSTS \ 100mmx200mm STEEL TUBE BLOCKOUTS
LIP CURB
"T_I % T T T TNT T T¥ R
. I T AN | 1 I L |
9 8 7 6 5 4 3 2 1

51" 3-58 9ALTANARTENINGTIINUBUATIE Thrie-beam UWASTIMUNIABUNTAWUIASY (HIUNSNARALNIS

duiszau TL-3)

1,905mm ‘ 4 SPACES @ 950 mm ‘ 1,905mm ‘
c £ | 250 x 250mm 200 x 200mm i | STANDARD
£ & | TIMBER POST TIMBER POST | | "W BEAM
8 S 5 ! ' GUARD RAIL
: S @/\§
L ) I M
e e S : 4
THRIE BEAM W BEAM
TIMBER BLOCKOUT BLT(I)I\SESET
5-22mm DIA HEX BOLTS & | TWO SECTIONS OF 4 SPACE THIRE BEAM RAIL |
NUTS w/ TERMINAL ONE SET INSIDE THE OTHER
CONNECTOR BEARING PLATE
PLAN
12 SPLICE BOLTS 8 SPLICE BOLTS
THRIE BEAM 4 SPACE THRIE
TERMINAL BEAM RAIL W-THRIE BEAM
CONNECTOR TRANSITION 2-SPACE RAIL
\ - ELEMENT | / BEAM
T S ==

€ G ] = 7

1S £ 'S /: ]

= £ (G : x — I

(o] o

wn
7 /
!

GUARDRAIL BOLT & NUT W/ RECTANGULAR
WASHER (OPTIONAL) UNDER HEAD &
WASHER UNDER NUT TO CONNECT TWO
RAIL SECTIONS

GUARDRAIL SPLICE BOLT & NUT W/
RECTANGULAR WASHER (OPTIONAL)
UNDER HEAD & WASHER UNDER NUT

ELEVATION

(TYP)

5U% 3-59 9ALTaNARTEUINTINUBUASIE Thrie-beam WAEIIUNIABUNTANTUIATY
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51l% 3-60 AALTANARTEUINNTIINUAUASIE Thrie-beam WALATUNIABUNTANUIATS

3.5.4 qaifoudodHSU Nested Thrie-Beam lla:MiwInouN3aIUUWIEo0N

nnseanuuuqadeNsadneil A uFuni19@eNmeIznd19310iuduns18uLL Thie-Beam
(Thrie-Beam System) fudauiifusizinauuiinnss (Vertical Surface) 289NMUWNIARUNTANNNTHE
28N TABNIFANILLEUTINAUSUAIIEWLL Thrie-Beam  sialiaaiularaniunaAaunsm nnsune

ﬂ@ﬂ"ﬂ@\‘iﬁﬁLLW\?ﬂ'ﬂuﬂdﬁ‘m@’m’]ﬁ‘ﬂ@@I’ﬂﬂ’msLuﬂ’W‘J"ﬂuﬁ]NUQﬁ‘L’JMﬂ@’]ﬂﬁ’lLLW\?ﬂ’ﬂUﬂd’j‘ mu%mqmwmﬁ

519 3-61 uanvstRLNqATaNFadUFL Nested Thrie-Beam WAZTNUNSABLATALLILNNLDEN

5-22 DIA
HEX BOLTS & NUTS 950mm ! 4 SPACES @ 475mm _ | 3 SPACES @ 955mm |

- p—-y————————————— - = = PP
W/TERMINAL CONNECTOR 3 I~ TIMBER GUADRAIL POSTS (TYP) I STANDARD

BEARING PLATE

3 ! STRONG POST
— TIMBER BLOCKOUT (TYP) ! THRIE-BEAM
. GUARD RAIL
_% B K g
i ‘ W T N T
n /J T T :
— 150 mm MIN COLLAPSING TUBE
" TWO SECTIONS OF 4 SPACED THRIE »
! BEAM ONE SET INSIDE THE OTHER !
CUARDRAIL BOLT & NUT W/RECTANGULAR
THRIE-BEAM WASHER (OPTIONAL) UNDER HEAD AND WASHER
TERMINAL UNDER NUT
CONNECTOR P 4-SPACEDTHRIE-BEAM RAIL
L
LY — — |
C - I3
685 i $ - i % >
550 4
mm | om [
. ,
| [ [ [ [ W [ [ [
I [ [ [ [ [ [ [
I [ [ [ [ [ [ [
e — — — [ [ [ [ [ [ [
A S A S S — - L
12 SPLICE BOLTS
2 CUARDRAIL BOLT & NUT W/RECTANGULAR
WASHER (OPTIONAL) UNDER HEAD AND WASHER
UNDER NUT TO CONNECT THRIE BEAM GUARDRAIL
TO COLLAPSING TUBE ELEVATION

5U% 3-61 AATANADITUINNTIINUBUASIE Thrie-beam UASNIUNIABUNTALLLKILDAN
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Non-Redirective

3‘1]“7'1 4-1 ﬁ]mauﬁ'ﬁ Redirective az Non-Redirective (Main Roads, 2007)

Non- Gating
=— "~

ISy

gﬂ“?ll 4-2 Qmﬂuﬁﬁ Gating ez Non-Gating (Main Roads, 2007)

45



v
< o/

uwfiginnianAringuussdoulunjaziinnuaniis Redirective  waginsniusafiaf i uaniifi

o o <

dl 4 o v Y dl ¥ o o Y [ 1
Wasandeanafiuzunn tnaanizdseinnniduiuiesiuingaunsiaauinian Ly tanesia

q

o o o al A dll s d’ld 1 aI/ =
NUAURATIE NIUNIABUNTE UTAUBULASNIY L‘Ll'ﬂ\‘]@’]ﬂﬂqﬂﬂﬁ‘ﬂéﬂﬁ‘zLﬂV]uNgﬂﬁ‘%iU'ﬂ‘]_l‘LI’N Tmeialdd

ANENNUTTHNL 6 LURT WANANNNAGLAES 60-90 Tu. M ldanunrnreafuusanszunnAnuding

4

Taamgald el aefasdnireanuuuflufAmnaliauisnaziausald 1w nnsRnssaneALla

v v
[ =

N3l Thrie Beam 191414 vizadgane) ilusiu viall Dinesgiinsnitszinndmmewiniunliiaaw

Anfluazhiasdinniantis Redirective

douginaninianantid Non-Gating avipniantifazfieusnlinaaniarinettzesgnenl s

rd‘d o . o = ! c o ¥ nzll <
fqﬂmm‘wu@m@uum Gating 6’1\‘]31]1/1 4-3 muﬂmmm@qﬂmqumumwm‘uqumem@mwm

= P o v = Ay 1 PG | ' v v
289900 INAN1TU N TUANUMUNN A UDINANNENINARINNT (WUNN 2) WANINTDTUAUUNNUDS

quUnsnllumuniiaunasanntu  (Wuin  3)  ainsalazanunsnasieusnlfisvduailnsning
L . o 09; 2 v o 1 dl % Y o dl v

ATUANIR  Non-Gating A9l asnuiiuazfiesszudiumnieassnaueatanfiesnislidaiauing i
o‘dld o . v % 1 = a a 09; algl % o K K o ] a

gUnaninAAuaNtR Gating 1eulfetinalilss@nsnin all AvsazfioaAnieaDamuniauaziAnig

12470018983N1971 Wive I HIRAAIINTUILINEW AN 1 sONENAG

Length of Need

‘x\\ - »

g Redirective Gating
FURE T

.
9unsnliu

Y

| § 2l

o

31]17"1 4-3 ATUANHIUZ AN maaqﬂnizﬁammw@uuimuu Gating (WSDOT, 2011)

" AnuenaNfieenis (Length of Need) iuannanazesginsniananuguusafiazimuiinimiendugtnsnliu dsaniluszasisnay

Tdruingdinmae paaazdaniadnlé luund 3

46



4.2.2 1N0STUMSIUYDIUNSAIanAUSUIIS]
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[5]’1%"1017% 4-1 mmﬁ’mmswmﬂaumﬂumm NCHRP 350 waz EN 1317 (Ross et al, 1993; CEN, 2000)

NCHRP 350 EN 1317
sEAU dszinnans szian | dhwiin | s AU SEAU szion | shwin | s WNTY
nNIsNAFaL qﬂnitﬁ 50 (nn.) (NN/TN.) (29/) n1snAdal 50 (nn.) (NN/TN.) (29/)
C 820 50 0 c 900 50 0(Anumiin)
C 700 50 0 % C 1,300 50 15(Fuding)
P 2,000 50 0
C 820 50 15
C 700 50 15
P 2,000 50 15
Redirective C 820 50 15
Crash Cushions C 700 50 15
P 2,000 50 20
C 820 50 15
TL-1 C 700 50 15
P 2,000 50 20
P 2,000 50 20
P 2,000 50 20
c 820 50 0 50 c 900 50 O(Rnumiin)
C 700 50 0
P 2,000 50 0
Nonredirective
C 820 50 15
Crash Cushions
C 700 50 15
P 2,000 50 15
P 2,000 50 20

nnewe:  C = seuddiuyana P = 30n3vus
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miwﬁ 4-1 (Aa) HIRTFIUNTNARAUNITTULD NCHRP 350

waz EN 1317 (Ross et al, 1993; CEN, 2000)

NCHRP 350 EN 1317
sEAU dszinnans szian | dhwiin | s AU SEAU szion | shwin | s WNTY
nNIsNAFaL qﬂnitﬁ 50 (nn.) (NN/TN.) (29/) n1snAdal 50 (nn.) (NN/TN.) (29/)
C 820 70 0
C 700 70 0
P 2,000 70 0
C 820 70 15
C 700 70 15
P 2,000 70 15
C 820 70 15
C 700 70 15
P 2,000 70 20
C 820 70 15
C 700 70 15
Redirective
P 2,000 70 20
Crash Cushion
P 2,000 70 20
P 2,000 70 20
C 1,300 80 0(AWULN)
80/1 C 900 80 0(offset)
o] 1,300 80 15(Auding)
C 900 80 O(Humniin)
TL-2 —
C 1,300 80 0(AUNUN)
C 900 80 0(offset)
80 - =
C 1,300 80 15(A111AUN)
o] 1,300 80 15(Auding)
C 1,300 80 165
C 820 70 0
C 700 70 0
P 2,000 70 0
C 820 70 15
C 700 70 15
P 2,000 70 15
Nonredirective
P 2,000 70 20
Crash Cushion ” -
C 1,300 80 0(A1WULN)
80/1
C 900 80 O(offset)
C 900 80 O(Kumntin)
C 1,300 80 O(Humiin)
80
C 900 80 0(offset)
C 1,300 80 15(Anundin
wEme:  C = nauddiuyAns P = 3ansvuy
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miwﬁ 4-1 (Aa) HIRTFIUNTNARAUNITTULD NCHRP 350

waz EN 1317 (Ross et al, 1993; CEN, 2000)

NCHRP 350 EN 1317
sEAU dszinnans szian | dhwiin | s AU SEAU szion | shwin | s WNTY
nNIsNAFaL qﬂnitﬁ 50 (nn.) (NN/TN.) (29/) n1snAdal 50 (nn.) (NN/TN.) (29/)
C 820 100 0 C 900 100 0(finuniin)
700 100 0 100 1,300 100 0(Finuuiin)
P 2,000 100 0
100 o} 900 100 0(offset)
c 820 100 15 100 c 1,300 100 15(Auting)
C 700 100 15
Redirective C 700 100 15 100 C 1,300 100 15(Fumtin)
Crash Cushions P 2,000 100 20
c 820 100 15
c 700 100 15
P 2,000 100 20
P 2,000 100 20
P 2,000 100 20
100 o} 1,300 100 165
c 820 100 0 c 900 100 0(Finuniin)
TL-3 C 700 100 0 C 1,300 100 0(finuniin)
P 2,000 100 0 100 C 900 100 0(offset)
Nonredirective P
c 820 100 15 c 1,300 100 15(Auding)
Crash Cushions
c 700 100 15
P 2,000 100 15
P 2,000 100 20
o] 900 110 0(Finuuiin)
C 1,500 110 O(Humiin)
Redirective C 900 110 0(offset)
Crash Cushions B c 1,500 110 15(Rnunding
C 1,500 110 15(Auding)
C 1,500 110 165
C 900 110 O(Kumiin)
Nonredirective c 1,500 110 O(Humiin)
Crash Cushions 1o C 900 110 0(offset)
C 1,500 110 15(Anundin
wEme:  C = nudidiuyAns P = 3ansvuy
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3‘1]'7'] 4-4 ﬁﬁmma:guﬁumm NCHRP 350 (Main Roads, 2007)
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mmﬂ*’mm@ﬁmq mwn%maﬁmq (1) Sand Filled Plastic Barrier %38

funsednmne S 1 u. auRTednan1e 2 2.2 4 Inertial Crash Cushion 195UAMNEY 70 Na/TN.

(2) Energy Absorbing, Non-Gating Crash Cushion
(@ualugy) dwiuaanuiza 70 vide 100 Na/1a.

-
dlanagnaunan
(> 3 Aferiadl)

(3) Reusable Energy-Absorbing, Redirective, Non-Gating
Crash Cushion §1951A213137 70 132 100 NN./T3.

ﬁ‘ﬁ@mmgnﬂnumunma (4) Energy Absorbing, Redirective, Non-Gating Crash

(> 1 A% 11 18 1haw) Cushion (1u1980) A115UAMNEL 70 3130 100 NN./TH.

(5) Cable Anchor Assembly, Gating Crash Cushion
f1FuANIET 100 Na./14.

5U% 47 wuamnslunmsidanissinnaasailnsaianAauguuss
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P59 4-2 ﬂizmwmmqﬂnizﬁamm’mguuﬁ (ITD, 2008; ODOT, 2009; UDOT, 2012)

dailszinn

ANMANLA

(1) Sand Filled Plastic Barrier
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(2) Energy Absorbing, Non-Gating
Crash Cushion (11 lun])
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Crash Cushion & 5LAau139
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o vy o o o Sa o e JR P G o o
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dl ' v o o ] v
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awnsnlddmivtlesiulanafiiuniaeunin saasniu isedngiuneuLLRLEW|
amnsnRafsLuluaneiTaniznatanu

WMHNZETMFULTA0L Gore Area WIBLBIUNINRANTBITRITIATUAN

(4) Energy Absorbing, Redirective,
Non-Gating Crash Cushion
(TUNALAN) F1UFUANNIEY
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o o Y [ s o NIN v v 1 NIN&S/ NI o o [
dwiutlesiuingdunsmendacuninetiasndt 1 wes PRAuAnAINITUATTR
17eLn9 Non-Gating

awnsnlidmivtlesiudararinunepeunsn s1vaznu vsedngSuRnELULIALIE
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(5) Cable Anchor Assembly,
Gating Crash Cushion

AMMFUAINNE 100 NN./TH.

o ww o o o JRpm Yy v .
mmuﬂfa\‘mmmqaumﬁmumwmﬂmﬂﬂmﬁ 60 TN.
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v
a o o
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(1) Sand Filled Plastic Barrier ¥#3@ Inertial Crash Cushion

End Length of Need Back Up
\ N

Left Side Flared — Wide TRACC-L

CETLIT]]"
<
Right Side Flared - Wide TRACCR ===l {

2 ® "“ il _1
T TS
QuadGuard Wide 1 . .‘.‘
Nose Section L - -
DO NOT COUNT ==

Both Side Flared - Wide TRACC-B

AS ABAY

%9 COMPACT BACKSTOP

TERMINAL BRACE
FRAME #1 THROUGH #6

end Length of Need

Nose Section

(2) Energy Absorbing, Non-Gating Crash Cushion (mu']sﬂunj)
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end Length of Need

QuadGuard LMC
Low Maintenance Crask Cashion

QuadGuard Elite

TERMINAL BRACE

Polyethylene Cylinders

end Length of Need

REACT 350

(3) Reusable Energy-Absorbing, Redirective, Non-Gating Crash Cushion
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hazard to nest inside
back-up assembly fender

QuadGuard

Nose Section
DO NOT COUNT
AS ABAY

TERMINAL BRACE
FRAME #1 THROUGH #6

T T~ | T 1 T = T
end Length Of Need

(4) Energy Absorbing, Redirective, Non-Gating Crash Cushion ( u’lmfgn)
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o~ Standard Double Faced Guardrail

Slotted Rail Elemenis
end Length Of Need

CAT-350
( Crash Cushion Attenuating Terminal )

Brakemaster 350
(embedded anchor option shown)

Foundation Tubes Post 1 thru6

Post3,5,6 &7
4'6" foundation tubes

&) FLEAT IMPACT
shortened steel plug welded posts . HEAD
Lg /
Cable Anchor j
Assembly CGround Strut

Posts ,2& 4
6" foundation tubes
FLEAT-MT shortened plug welded post

(5) Cable Anchor Assembly, Gating Crash Cushion
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5.5.3 HaoausonAwAulog) (Mercury Vapor Lamp)
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5.5.6 Haooadd (Light Emitting Diode)
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5.6 YUOYDINISNS=ANYIIE]
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- NNINTTANLUANTZUNLAN (Vertical Light Distribution)
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5.6.2 msns:aainudnl (Later Light Distribution)
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UgzLnn

'Y a7 A a &
ANBUSNUNNAITARNFN

Type Il — 4-way

12 T
v a

- aalANARRILTaL AT LTI INGLEN

- NUNFRIAINNAZNITAEVINTNIA 4 U1VBINIHEIN

Ay
)

Type Il

12 T
o a 4

- arlANAARILTIE NN wneAuouuRiAunieTzAULNuNans

d” A ! | o % =
- WUNADIRI WAL UAN UL LUILNILALIARIEINNT

(—o— )

NG ARUANTTRNIINIZANEUAY Type Il Aedautadu 50% 19N 1A3dasadeAgeafanUL

nuu Aeaeeiii 1.75 MH LRL usiieslsiifiu 2.75 MH LRL Aagulil 5-24

Type IV

12 T
o a 4

- aralaNAnRILTdNane wnziuauun AN

[V
=

- Aundesadneazifludneniziuig1auALAdnedT

~ L

Type V

T £2
o =

a uq// a s ala 3| = A dldl
- m\ﬂﬂmmmummwmmmuu NNUENNAAN UL LTIWREUATANUNT

AaINITLadad1e wanziuawTANLLLLEN g9

- Nundesadngaznszans AN HEINaN

N

5-31



5.6.3 MsAIUAUMSNS=elid) (Control of Distribution)
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5.6.3.2 NN5NSLANLLAILLL Semi-Cutoff
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Gﬂi’Nﬁ 5-8 ma‘ﬁ’mumanm“lumi'ﬁ'mgﬂuuuma‘[ﬂu (IESNA, 2001)

- MH < 275 >2.75
FUANITNTZANE —
TR [ A%
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80" cd < 10% UBIQLNU

o
NNIUUA

90°%: cd < 5% WAz

NN
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M15199 5-9 mwL“i”mmsdmadwﬁﬁqmLmnm'mﬂszmwmwma (NTUNINANN, 2522)
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szinnauu —— = — =
AuNluLiiag NUNTULNDS NuNuantiag

NIANIIN AL 21.5(1.43) 15 (1.00) 10.75 (0.72)
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NUNUAWAEUAN 21.5(1.43) 13 (0.87) 9.7 (0.65)
NINUANAETAN 13 (0.87) 9.7 (0.65) 6.5 (0.43)
DUUNBIDL 9.7 (0.65) 6.5 (0.43) 2.1(0.14)
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5.7 suluumsaadinasinu

5.7.1 ms@adiadsiAuiuuAsdedfaduIGed (Single Side)
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5.7.2 msaadindiiAuuuAIdeIaaasiiu (Opposite -Both Sides)
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5.7.3 ms@ada2iAUIVUAJIGEIGOEAU (Staggered -Both Sides)
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5.7.4 msc‘mc‘uooJTnuuuuﬁoﬁJFj|n1:na1J (Central Twin)
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