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aaflflaa^nmdnviinEJfl'jnem ma'lw^aaina«TU'3\j'iJ?«ui£u u.asTjaunifl-n'uddaEi IflaaifWinmfaija
•u

flmiaTuawem^uil'isuntutJ'jsjna'umjm^'Mflsu'uuiisauamSwafntuflnw'itj^ii^vn'anTsanid'u^nij

«nupmu\Jaawjiaua'3n?uvn'3Via'3'3wa'l,iJ
TflaainwannsQLflinsiwa^amriidflQiNUwnwnwdnautaTuuwasibsuiYiija'awHtmu aTwfinnauPi 

iduna'jjvilflismjfl'ninnfrh an eniinnvieifll'u <£ n?mwKvm uaaVlvfwudnnuuaitAvisyfinaanutJU
9 9 *> U v 11 ,

umviaa'njJiJaaa/Taanvifuina'uw u.wluaQuiia-j^oaniaTuo'uw uasflmamvh dafljbuna-aisasvi'uvi

lawifrin an wm innlmaEJeis; gt(o uas den wnuaimj wanaii^awimaarua^^vmtbsafiviFHnehi

wettniTibsmvia'u *i lu2nuija4&foaaniantnsmjaylui«wiiViaifl&3mjffl#5nEmw uflEHdpmmafj-ad
D 1 „ V D 11 ,1/

IaaLaw'iKaTMTUMlfl?oan?a'vuo,uw uasfiufimvh waaflmimfi^ijvma-aam!
41

fa. aTUtftmaiifmfl'umifm %
la.®) nu‘3Tu^auaa<iJn‘3tua°TUQapn'UJ‘iJaapitTa u.as'uajuaa'u'ivmid'u imms'isyrjun'Ufm

aflvhfmaftma^tJtbswituaauvia^ idaWanwniaHumjiiajja uasuiiJTJiFmsvwa'l'iJ'lfl

b.lo) flnwuuivmmTUiudui£fllJfllQinfli|n'U International Road Assessment Programme 

(iRAP) tvlaaVii.mau^ajja’unm

b an) aavhistj'usntwaijawjd^sjjnfu'l'wii'umtnifli'is'w ilamiEJ-a ma-waiia u.asaVivrmtm'u 
wnupmjjwa'jfm



u
*\j\bsinwua»NanTCYi\jria«mjpmluflfnijm?fuw'M,i

b.<£) iLPi^i^maiei'uai.i.’u^naniiu/Ipii'am^vipnfl^f'u^cm'J'U'iliauncu iwaamiiiWiJ^a^aijPuviPi

aindfljtawaaenivifl^aannimpiaijmviei iidsanwnjswiMniM^a^aaniafniMvnaviaiamiJ'UJi'HViPj Xv,
mvmiJifaiJisi.vifUwaWwflPiSi/UijHojustbsfiaijrmpipiii'uU) LV'ialviU'j'asi.'iliviiJTa^n'UfmjJiJaa^fiEJ 

vmcm'uemJFninPivi sl vtaswaVl'M'Wi'JvmQ'JviS'Ulunwmsi^'uvn'aiaEjeis Gni<£ w'lumpiiSTUpmu 
tlriapifma&m'uaa m pm

cn. pmaa-wnnuasi
oi.si) niyU?u2ussmjpm0°niiluw0*£innismi0uasin\mijtf0^§muQwnn (^miniiibsamW

mijfouwTifliiMiyvmvijmjnnfm ffo,ooo nu. fiaqiifiij^anffoifouvm^awojjavijjf'mini'iwafla 

aaS'j'ialumiviT^aijalmfiti'ilaa'U'u ^■u'urmaanumjii^au^a^Cln'm^auIa'a^aija^aitiJ'unuisuu 
aij*lviCi0EjufiQ maapi'mjpia'u nuliJn’a'50'afumia^Jwa?smjpm1,ui\Juuufln?i'3uasuw'uvi

oi.is) 5Tu^auame!jaf,'iiapi?i‘3i'3tu‘iJ?suicuClai'UTUuint<uu(fiasi) ?-djpmjj<?fus30‘u uasuvunEJVunpi

2/ cic=l I ‘H **

<*a <U
wumnEJ'm-J rm^Pivinsnwasja^wa-jSrmiaanu.uiiHSpmiJsnunicna^Tumuofu^Pia'si'JUiJisuifuMV , v
wjviupilfl rwjUJtMfmuapuHa mima^awa ua^miaanna^iuvipii^pnuaiijj^ni's'ija^wl^suu

sr. w ash 110^0 <3 >m! (millinajuasjmRcumvi)
ct.si ffijiSmiu

T^fasimfnuifaaja*iiiJ?sineuriU0°nu00fmmJa0Pimj si istmwfifojja'nEjrma'U'ibsinsuc*a ■u ^
isvmaihuibsjnai yi.fl.b<£bb-b<s:b©! iiijjufmafijtfpiimaijibsjjnaiibstfnihii'ibsincu 
iM.fi bcToiio uasanininiifmswwaluSwpmTlfl pnuviwlwTu^a'imi

s^.io mgamivi
lisijijenu^aiJa'JiJiJ^ijncuaiua'iiJQafmiJiJaaPiaaanJJiiafnpirmabsmjpmiyiauJmfila'iJja

M U v
fliywpiaiAquasAibsnoumimwiJibswnjuTufniMrjylfaibsiviflIfl

, tfcj I H 2/ay<£. ■u'ssla'W'uvivi'UQa-miipmj
g.®) ?njjT3anivii!Pi'M?ivn^fn‘5sija?uapiem'nj‘Ll‘5KU'iai'm!a°ninaa'n3JiJfiapiffa malmhvijnEJph'u

fnnailaapmavma'U'UPi'iiJfinTnpivi e: vlasflaaWvmviaT^CiiJl^ifljrmiJi'uvmiaaas ctI£

mnuiPi‘5ti'vuf:muiJeiaPiiT£jaai^<uaa oi pm rmtinsysnaivimvi'UPi *«
a/

£.b) ni'jpfii'U'un'ii'mia^tnapmjJilciapiffaMia'iniiJJvn-ivia'i'iS^aiyaiJ^^naunii^i.La'i

SHafmfnpinTsniluniwvilpifu^pia's^'uilisjJ'iaailay'uu.iJa'i’lil

mnmvm: ®. “ssmjihinqjfm ^JEJiiwainu b iliaa uasifauTuauvjflPi ® ilai
b. ismjii'itntyfmmpi'u uas^samTOWicij wauwaiTu cn if a-a iiasmauaianfiei ® tlaa 
cn WOTafumitlisaiuuapia asijneinaauaammTfli^a^aaaiitoawa^nijTaj'uaarm ® vrunnisfpnw A4<u 1 ’

uaslsiinu cn mnnssATw A4 eia ® wanu



flawsmua'imjvi «n

©. jmJfmsfhflcy
9 v 9J , j

nii(nfl(^im‘u,,tfseiapmm!Q (Rumble Strips Vila RS) LiJuQsmiviChvia^aaiJa'anurminfl 
aimvifllfl untj^aamnmiaSanmisnilmaumiflQiiJVitnw1ai\Jui0«in&mrmvm'iEJia,uaEjen£jnu 
uaintsaapniuLfiviSpmjjn'ji'j fmutm iiasflyijjmnviMin«amjj0Wflpfauaai>?ii^) assnuimnalvi

mmao-j^uasmiauasHnauviwiinlinjnjBiiau&n'u ^-aas^aabw^imvmpmjnsiijfl’ssn'a was
aflaanmfaa^truoiswmjiawTuufl'U'iteaafmmia atmlanenu fniwww^uou'WsapmuLiipmwaTiEui
iQvns^avmiiJmvnijmue^aifHfiEJ'aiiasfmaf'uasiviaiJVimfiTruiiaafwamnuUla'iaa^'i'aiJafms
vmiamT.vmiJwvm^ntnilawviwnanftyiJInainmifl^'lfl

IflEJilnw umj6a^a0pm3Jiii^)^u<U'300m,il<u m \barmfliiJ\mQaiviflflFfa man (®) lunjflsa© 

pmjjifjlufla^'inai (is) imiwsaaaaimiiijmammiftanai'Vtfa'aa'nai was (tn) unu'bsaafmuinuu 
Iviavn-al^auaii'BKaapnnui.fa'lvi'ua^anai ij^AiuviJjnmwatviwtfiJWiJWQidamlnaiilianjvmvia'wij 
fmuJammiJa'jafnw vilauinaivia'uwiiiawa-ami'lviwimwwpmsji.lQa^vilailg'uwaan-jauiriaf'mjj 

\Jaaamj wu ulnnjvmuEjn 'ulnnjen'uimjpnwTuvm ufnnjvmnniiiJaauaninuiJa'avmfma'nai 
iaJuwu wntmaafmmiiiimami/UQn'ana'ma'aa'mi ^ajjwinawaiwauwmjiiStviaiMnUAu'fla'a 
imjsnvn-aaTuvm wanawitmnaaiJwiviwnniwibsa'i'U'n'u uasuruTJsaapmuiiTuu'lviavn'j £Tb

9 9 ,
ivlai,^a'un‘3{aw'tiu!laiaviausl'uvi1a6iji^aaijj'5j;mii;^ Mvimnawaflaanain^awnw

u *• ,J y eg | £X cf M %J d QS-C* is
waai^ainwaniiflni'ma^uwvmviad'amfl'tenisvm-auja-a wlmuttjmviEJuqwmnjfl*niJ 

aaijjfHviuflauivmnnisvh'ri uasm'Huwiu'uawi'ya-um'U'ysaam'imla m iiJuuu lauri wnsia-a 
(Milled-in), nujinuCTransverse raised) uat; i.a'uai'mi.i.lJ'uaij'U (Profile Marking) vnrii Ifltmei 
tbuflyijHafl-flaflaauwnwi-jfTU uaswimidu,um^isi0'3flFmaniJfiyfli3JinnQnuiJ\j0niJ,im-3 lemSm 
B/C Ratio ivhnu s>s:.dr u,as d.<z w'lua’imj uaswtnnutJiJcnimmasuAJiia'y'u 2fsnnuaaulvncna

i/ (
pmjmwasanjvmjjinrm uuui'flisia^

1 <g
^nniviwwaW'inam^MwaTsw'iumluvruiinsia^jJilfllufmw'iiuufm leiamTsanaiyviwin

9 *u
anwaumwismnrmvia'uTu TaaT,Afl°ii€unn?luth\j\bsjJ'i£U n.Pi.iodrtx?! u.as’lflwfiw'ijj'ibtiij'uwa

9 i
Ipi^m-jmaapiviTtiaiei'uai.i.'uiJtviatJfinJ^itJu'U'u^alil

8/
ki. aTUmiwaufmsnimifm

9

is.®) SnwiiJu'uim-mniJTisaaFmmr} ttllaumautia^ *ua<fa)Ej iwaaidiuiivmnnifl'iuj'urni<u *>
uat:iiiJuu'uvuviui«eiui>viaiiisjnH'3TU

v

b.b) iiurjmfajjaaawaimvimwamvmflaiavnwasAiiuum^afijafla^iJiliBinw
9j 9 9

. *=* . <SI d
b.en) ,waiifunpmuivijjn«?i3JDa^uwiino'u?KJjn£Ufm ivmaumvrmjauiN'U'n'u 

b.d) wawnNan^sniTm^Tim-Hfliawris uaswani^Aimufmvi'Lh-n'u wiaa^Jiil'umauau.'us 

UrnTrUfuiJTmulua'uifiw
9

m. pmjjti-aonfmaswj'ffauliifn^wnmurm
9

cn.©) iiniiauasiviami.iJ'uwnsia-a 'IjjiTl'ULiuDJjnw^iufla^niJJvn^via']-! a-awa-aCirmnu^u^a^a 
annlmbamLasFmibuvifl maQLflinsm'iJiiu'uviSmnjJiviunsaujjnwniuufm



b

cn.io) u.aumjffuviamujijmi^a^ iilumifliiuunnmiJuvhgnEnammj nulil^anavinlmn^'un^
a/

luia-al^vi^pJ'UPin ^•awa^'w^niJuipmiJflWUDa^Tawufism'ifljJWTUua'a'iI'i i.iJ’ja'ULviaunun'i^iL'U'urni

iiIuajuSu maiilwaijaa^a^wanimmlijaunflfl

sr. wad'nlana-mu (mtJlincuuasmflamTw)

s:.s) mtJlajioi
a/ i a/ i

l&shiuunn^uaijaujiuwamujm^nsia^uwu^fl^niiunia^cniiaaTUiu cn vmvi

sr.te mgcumn
Ifltfiuaiiafutfflai^iJibasjnEUflnmunimflii^uaswauuiJUflisia^uwuwvijjanwatiwivipmnrm

vmiAmSuTfl^miu^a^'uia

&. ibsItJimwvmQsmti'lflTU

£.©) uau3f,u?it!i,via,uauuwisia'3i,ilui.i»'unvn'3l'unT5anleiiilsy'Viia<ij^ivi^ainmiviauT,'u,wcnjJiia6iJaia

watuampiwlfl T^EjmfajjawanniAniCumiuasnniQiPmswflQiiJflSJflnia^fiilumiiiei'ua'tjaTutfflaii
■u ’

■njibsjjncu
tt.io) awFmmfiEJ'3 pmuTuun ^a^atmivtwainmivim/l'u wiSuatiwiviwwCifrnjjpmTariaWinfl 

pni3janji?iEJpia?Qwuas!VifViafi,u

viajifiiviw : ®. gsfiwitnfyfm itouwcWU b 1I34 uastfaiauauvjfta © lias
b. gsmflhinfyfnimpm uasismji.TOQ'fnsy wieoiwsMTU cn tla-3 uas^aiauauuQa^ © lias 
cn WwiiaTUfi'iivbsiCi'U'Ufiaa astnagnaauaaflimTa^i.lia^Iflaag'ihia-awcW'i'u lii'uaan'ii © vruirnsenw A4

M * ,

u.asj’Ukfm cn mhfnseiTU A4 eia © wa-nu



?a$aim!0tanfifl

ila-3 mirths

©. aTUvmnfnmasiviflwas i
twat$nnim1wi^3flniiiua£0ni£flomiiJtJAa^tV3ii33T3i^'itntJvmvtfmeiaeif:;ia3'3fHjnen5fm

«hiuufm«nuuwiilan uasawiiiiiiuvipmii'iJaawnEivmciurina^^sivifllvia viUrinvmmihvmaTufm 

aflmTiao?iwmn9i^wwvi4flirul'wlflT0EJSis £o malutJ vi.pi. bc£Mio niiivn^vtmwiipn'iija'UTl'ui s
sai^thwass^flnwimsinvm^mmasaniisflijmiwiJaBflffe^vn wapiti vm£m

4/1 i 4/ ■

tlnjvnpmuilaaPuTa'uii.Qfuvltiv^iu^i'i'Jvn'iviai'i tfmiluilcyvnmfifyvufMmjiJiAfii^ihavn'Wen-avi
I *y

‘uililsni'naa^TmiasiUimluuuisutivmviai'S ^inaciliBtmiviflVHfifl^'uiJ'uvmvicmT.'utl■u .
vi.pi.todrbs: - bcTbbTitn'i fn'nsaas sisi iiJtuati^tvi^nT5sa,u3inait!mvmavvia^aanaina<utiuat:6a<u
fvtnflci’tmvn-a vaflsgnannatmuss'V'mfipm uasvtaflSBrmfHs-miai fHwatmM0?b'U'siJ3'3wi,3tJ?i(>;i 

1 ’ , , ’ „
snnaiJWivwfmw3\Ju,uuW'ane!n3Jinn'3nvu<i‘l'ufi^ia<i0iJWLv«vf'3VJJwi 1 U si „

anv^fmwniU'unn^wiuu'uujJiw'iSTUflQ'iniiJvn^vaQ'i IwmvijflTiJuuumTWflw^ion'ua'uwTTEj'b 

fnuaTu uwwumluunwuviS^gmnfllumTmiuufi'n
0n^m,sl,BfiaTjn1n«aa«mn»JEjmienvi0^1u«uv!nTvim?«iiiiUfn,svumTi>inl«onn Muiltyvnira* 

vi'un'jnuviEr^lijSu'uivn^LinlDviflPii’au lOJj’hJoVLuil^'iJ'U uan.iosrcMoctbeTi (tis: iniivmn^nyjnfvuTa 
aivfuvn^sfajai) l^nnvm^iiiJuuimQntia'UPma Thrie-beam tMuin 5-iniiiJvravtmwUimti'u

4/

WflW4,504TU
anntlajvnm^ienuasitlwtiinnQmia'Ufl'na Thrie-beam vEnUjlrnfasniJ ^SatnS^il'urmaiaa-3

ay SJ “ f (

mva'u (Crash Simulation) mavflaaupmmmu^ Iflag^m^jnuniTWiiaw^tbavflmSu^ 

aaufu M3«3*fumiwfl9i»Mum?miuumTiJfuibmuuTmnii0UWTn0WCimniJi,viinsem lemn© 

igmstvmao^mTlIuTwoemf^injm'i'U Manual for Assessing Safety Hardware (MASH) ?4«mi 

infliSTU MASH 5mi\bstCmwamiWA?l3ummi (Crash Simulation Evaluation) tuemTUfmtufm
<ta

•HuinliJ.uuw'va *i iw3\bsi2ueim^nus^040\Jmdnu0wrim53lfl?miiH9nnmTs8,u<u i •»

Small car
820C

Weight: 1,809 lb
1100C

Weight: 2,420 lb

Pickup Truck
2000P

Weight. 4,409 lb
2270P

Weight: 5,000 lb

Single Unit Truck

r\

8000S
Weight: 17,636 lb

10000$
Weight: 22,000 lb

Tractor Trailer
36000V

Weight: 79,366 lb
36000V

Weight: 79,300 lb



MASH m,3ibsi£'UW3mi'WflSe‘umi6tf'U (Crash Simulation Evaluation) lu
<*a , i

sitmjrmojnTswsiJauuwi^ *i idadistdiJfiiJiiat^a^adnisufuiawiiaLyalflTuu'j'a’innfnwu "mS
u i i

V

uuivn-jfmW'jCi

a) m^naa'jilcyvnuuuaowpnawf

• fmila'JfTunnvisavisa'j-a (Containment)
i

• TduiJtJflinmdyvna^a^m'aclfi'a (Deformation Pattern)
v

• ?smjwa«ium‘5fl<WU (Energy Absorption)

to) niTUisiduw£]wn?,33JVffi-W'u
• tawn-aviujeHaan Redirected Path

• mTwanpm (Rollover) vtlawj'ui'uu.n (Yaw)

to. uvniflrisw/uuifliniJfla^aimia iiastfaannVmanaiffoiimiaaunvmuntaj

to.® UYniflTlSVt
niidaiitunidandiiAPviadniwntmw'nE/lvuvmisem aitiJ'u^a^^Tu^a^flaian'W'ai^'ija'a

1 4/ ' |

anuwnvmsvj&ysiTiJiisimj il^snaijn'u^smjnniTuu^viai’amwij'umjq'iln^wn'UEruPinal'uutusviLnwrm 

"iju'uaoaTuvnvi’UK'U'u maHa<iJn,3Cun'ua'u^,naemjiiafnwi?aPi6(ja'3fl^fi,utiLi.a^yi!'y(a3'ul^ Teia 

waanuuijaswa^mvMmswm^dsviswivijnsgijj IflEjd'uawa'vsanPHd
■u

• disuivmimivmsviadnidnumjwinafla^fm^dsvis
i

• rmlvia'ija^nisufianai
• asdmiasdlwnomuvnmi^imtviaj

• mnmiidwmm"d LiasafnwmsKfmmiittmwdafnwauema
•u ,

• vmnwflauu nulil^^wansiifluauwna wm waiiaasviTu tcndnaanai uasau *1
• anmismVlw'UYftfltnat)

• pnijjtd'uM^vnnaitivn'u^^^'O'uviKfia'iJnifun'uatjpma

to.to imipmunw
m?iaandiiUfiviadnidfuiai^nyfla^Sniimhi£unismjmifmi^6ti3'aaiJn,3£umja'U(*!ma

i 1
V

a^awninfl'arvuviflaa'iJ MASH end
dJ3

• TL-® ivmnsanviiunuu^dynuvnviusiJtnmanWfmjjirjwi wu tmt/lmSa-wla

via^cm
• TL-te iviijnsianvifuou’uviSanuvnvi'usHpmjJiiQwnO'JiJTungn'a vtlaluDlntudd

d o d <=» Q-"=» is

mnmaEWiinYraanwaumviwiflimvinviaflaammvm
i i ii

d os o *d

• TL-cn iviintiehviitJQtmddaiuTnvmsKflaimiiih'Uficn^fn tdtmmj'truorm 

enimnfm^nisuvinija^nauwsnmjflFia'lfl widu^smjjnsmnumusdilumiK^nu^nQfrua'uwTiEJi M
• Tl_-<£ iviijnssfnvifumnjwdEnumvmsKflQhms^ uasflffrahuimmiijn^

• TL-cr tviinsefaviiijniJUvmanuwnviusWfmmi'jfi'J fl^ebinaimvifivi'urieN niu 

•jcivn-a ■snnmK (jjnnnQniaaas too) vilaSaflehindflEjeniiiim'lvicya'a wmflaindvn^ebmi.eisicvu'u 

anaawsnviniijwdlnn^rmwflfia^ph
i V «/

<*a VI 1



to.en D0l?TU0
0\Jnidmjw\Jin£u#n4vn4onthinKiwatf04nuwmj?0ina4fM^in4WiJua'Ui4,nej{*n4 *] viati 

uinanruYin jjnnniivtasl^unnTiJa'an'UFn'iJJiiisJvnEJvia'iainflu.ri'ihEjainai uen'lvJ'v^nda-aei'a'i'avi'aa 

aTuilisnau'ua^a'U'uat! *] uasaiatli3jnHiwai]a4nwm(nmwivnafiu^ani0iulylt^iti0'uo!]‘5''iiiJ;inn 

0Tuvnvitui!'w?fnja'5N,TuliJ3JiM aai^lin^nu aiJn^ftinuw^i4vn40i0naim'il'i<M4rM's!n''i4a'usi:i‘3''iEJ'i!n-a 

ymlfl wnnliAflnnaaniitimiasflflwam^nfla^iaumnsciiJ
<u u ,

w^uufi'aFmiroaiimwaibsnatjmiiWfl^utauud'mwiimnmtJuliJ'lfl utnvn^vm'a^amiaiaa^
<U

nni^uwSwuvi'uwnfmni'SYiflaaiJfni'B'U
’ , V

aauvnmai t'UTmerufmK

ww^jQ'tnEUfna’uanui^im'urmria'u aifvutia'jl'MClmifiiavia^fniuilmmuPienniniJjvn^vicn^pialiJ
<U ^ ^ 1

^vnnn^vravtai^SmiJjwfaultMiiiCiuaifnyiinTOiawald^m^tjait^irPuvio^lflaHuiJ 1101004 

niiWfla'UM

lo.sT ^aain^viaiamOTmissuuivnmf^
ma^inmi^a^niiwaiLtlwaiKflauwiwaiviSibtiSvismvwT.'urnitbsjnciwci wssK 

ncnibxuiciwri'ui'u ^'U'uvnnflaiiuaii.il'ud'a^Tu vilaSpmuw^vien^lufmnivi'UPieojjj^jTulufm 

^oitC'unT5anl'Ml^wcirmaiaa'3mi60tuei'Triltluin

cn. wavmiemaslflTU

en.©) ti'uuaiaa^imn'ua'u^iiaciTMf'um'saifia ’̂iJuu'umivi^eia'umiw^nsjyiPi^TU Manual for 

Assessing Safety Hardware (MASH) vin-aJJvn^vtcn^iJJiiatlnMIltinTjiW'n^'Ml'U/msnaa'u6!!^

iduijm0iiiintimi(^i00ivi?\jiiiibsi,fivi Thrie-beamv

er. (rmflpmjjchiia
is

at®) afltJqjwimiMflatita^a^waanuAJtJ wpnu^u-aTU I'umiilf'uuniiJLi.'tnjfm^^^mn'ua'U^na 

sito) uimanaa^fnunimlninl'^lumiiJTUiJi-aiiJuu'um'j^^^mnTja'UPnia vilal'Sl'u/mriaa'U'ija^ 

n'juvn-jvicn^

vmiaww : ®. iswu'Bi'unqjmi ifi£j'uwa4Tu io ila-3 uasTOuruaionfiei & ila^
to. isswflTuiajrnimf'm uasisamTOimfy wa'uwcnTu cn ila^ uaij'aaiei'uau'uiflsi ® ila-3 
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