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Table A. Final estimates of accident reduction factors - estimates of safety efficiency of road
infrastructure improvements on rural roads as received in the current study
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Table 1.1. Types of infrastructure improvements suitable for evaluation, for road sections
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Table 1.2. Types of infrastructure improvements suitable for evaluation, for junctions

NP2 OIINN 190N HHYN NY MO 299'0 N¥AP NP
9 NYNN DN 1
14 IN NI 2
30 /I8 NITON 3
4 *NNIN OYNINN NITON 4
11 (1252) D192 MWTY NAONN 5
3 *NNPINA T 6
7 *MPYNI NPV ,T12M 7
2 *0»YIY NPV 8
2 #1127 PIDN NPY 9
1 VYW, MOTTN NITON 10
1 M NIANIN 11
9 TNMINN IMNI MPYNI N9V 12
2 NYDII YNV 13
1 *9)7 99910 MY NOVIN 14
1 NYNN D391 Y NITON 15
DINN 97 510

D792 MWYTY NN : N D9P DINPVL NIDINA,DINYD *
%9511 .)

,TON NIV TR0 DY . 05NN DNV DY MMV 10 5700 PN IPNNN HY OMNIMN 9011
MNP MDD YT NIV DINDYN MINK DY NPYTA NIV ,DMINKND DINND INDD NIYTa
219701 2P0 NYNIAN DINN DY NPIIN

DIPNRIA /T YOINN OPY YN 1IN0 DAY DNV PN IYNIAY DINDVNIN PN
DMLY ONNNA NMDYON 1D DT DDV MV DY DINNY MNP NIMY DN
MPOTY ,NOX MOYONA .1 ,MIPYN NI ,YNAY NV MINND NX MMIRY INY 7O>TA577N

SOYT92 MVYTY NAONN 5190 NDY MIN NI

JDINN 10-2 109V SPHVUN N90YW Y 090 6 YT DXaYNNA DIDVLN 1972 ,INNIND
DYNY M NV IWUND ,D>TTI2 DINNI YN DXINN DNIDOWN MND 217 .1.3 1YV ININD
NN MPYN2 NPV : 0N OXONNI NON DINDY MND 4-D 2 P ,5190 MINN 190102 w2

YD 1D NDY IN DXTH2 MWTY NAYNN NODINA PN DIV IUNRD , MM T2 9oNN0N

18



D5N1NA NIIYNY DNINIV MHNYNL DINYOIND .1.3 1YV
Table 1.3. Types of infrastructure improvements suitable for evaluation, for interchanges
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7N AN INYNRN MNOINN IR NIMOY NNIN - YT TIND )5 I8N NNIPN” DY MIND
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NMYD MINRIT NNPNA NMIRN NNMNY NPHYIN NMINN NN ONTNY DD NNPIAN MINN
193997 YD NN NAPN IV MINNI NP NIV NMINNL NN NN IMODT 79907
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792 PNVLIIN NNT :NIRNIND MPNMN XD NMINNA MWD NN NNYPY NADN 7D
MPNN NN ONTOIN NJAPD 5555 ORIPN R MTPNINX PN NININRND RNV MPYNY
YOP IN DINY NN IPRY TTIA INNI TUND ,NINT .NMNIRN DY 01T D901 OXWITI N
YT )90 .NMIINN DY JOP 79010 WNINND DNV 190N DY MMN NOPNL Y TN TIT
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A9V N9IYN WNIWY (NINND 7I1900) NVDYVLON NNV NN

DOPYY NP2 NNAP MYNANI NNINND NIOOON NNINI MIAVNNN DN DO NY
NVOYA MY PP INA - DIDN TAX TIWY DT DINNRND NIIWN NMIRNN DY HLDVLLD
SNONN IPNNA PNV NV HY MMV MDY NN NYDIVY

NOVOXYN MINN .2

OPIPNR IPN TTHN NN MYNNNI NYSIND TPNYNL NDY DY MNPV MDY NOIYN
NDYD 7PN MANY NN NNIYD VN INKD ANNN P2 ONN NN XVIAND DT TTN NPDVPIND
IHANNY NMPNA DNV NPYNN THY) DI190N NXIAPA DINVN RID NP MY NDYN 90N
NMYY HINNY ANNN NN DINY NPDVPIND ONd ,T90 .NNPXa NP 7MaY” Nmyo

NMPYAN NP NMIYY NDVN NP 1D

YIIN DY DT R NV (odds ratio) DXONPN DN NTNN MYNNNI NYXIAN N NN
19195 DM9ON

; DIDVN NN DIPVN MINN NNPNA NMINNN V1901 - X,
; 919P01N INNA DIV NAD NNPNI NMINNN I9DN - X,
; (Comparison - NXNYNN NXIAP) NNPXAN NP DIDVN MINN NNPNI MNKNN 190N - C,

; TIMPY2N N¥IAPA IV 299 NPNA MNNRNN 7901 - Cp
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: DN IWUND
0 = (Xa7 Xp)/(Ca 7 Cy) [1]

1 -0 0P 0-1 TIY AWUND NMNPEXAN NXIAP N/YY NINON INNI NONIVY NPWN NN KVIAN

NN DXVINNA RV 100 * (1 - 6) TIVN .MNNRNA NTPY OIN - YXDVPIN DN NDVNY WP
210N APY NNRNN MNIWIA NNMANN NTIPN

MYSNNI YAPNN VPIND DY DO0NN TIVN ,DXINX 90NN NADINND NVN NP TWYND
L0 MPDOVPIRN TTH DY YN TIYD VI .DINVN MINND TAX YD INNNIV DVPANTD NOPY

NPNAM NNI) 95% S¥ PNVIAN NN L0 -N TTHY POV NNNN 2H12) - THON NN D) TN
1IN NDIYN 225V >ONNN VI PN .(0.05

> w;In(6,)
Weighted mean effect (WME) = exp (‘z—

W;

1 1
W, = =

VAR(log(e;)) 1 1 1 1
X'a X'y Cla Ch
:AYND

)

; 1NN MY TN - 6
; TIANNA THRN DY OVDVVD DPYN - W,
5190 INRY 95 ANINNI NNPXAN NP HINVN INNRI MNNNN M9 - C ,C, XY X,

: NI I9INT 2AVIND NN DIDNVLN NP NMINNA NPV DY SHPIVNN TIVYD THON N

ZCX Z o
WMEexp| —2— | WMEexp| —2—
W, W

20.05 MPNAM NN IVINKD TNON NN PNDNN IPNNI IWND

MNMOYA DTN IR OINNI XVIAN 100 * (1 - WME) 79yn :D2IyNN MINNIN MVHvn

SV TRON NNY M) DY DDINNA (NMNVYNL MYN) NN DIDVN DY NIYPNNY NNINND
LDYINNA MWD DY 7HON NI DX avn 17 WME-N

21901 ,1-n 01 WY THON NI M MY WME 03010 NPDLVPOND TTH IUND
M2 MY WME nNy20OPORD 1710 IUXD .NDIRND MNYOWA RPN N7 0y IWWpnn

MY z-n T 0.05=0. NPN2IN N1 ; 100(1-0/2) HINK NTIPIY (1 ,0) TYORNAN NNYaNN T - 2 2
.1.96

21



DMIPNI MNNN MNDWA NPNAM 7MY DY IWPNNn 51900 ,1 5y D9 19Y 700 NN
JNDNNNA,MNNN 7IPOY! N ATV RIP NPWUN NON

DM NDVN ORN PPONY Y K9 NPNM NPNR INRNINM ,1 19IN2 5910 JHON NN TN
NN 23D PPONY I NPDOPARD TTH TIY 29 Oy ,NINT DY .NMNIXKNI DTV N 7YY
919201 YNNI MNINNT MNPV MPYN

MYNWYN PR T IRNND DY IN 2PN 5% TY NNV N¥NI NMIRNL NPWYN DTN IUNRD
JPIY RO NP ANNN DT NIPHNA .DOVYN

,10-1 71 MHINRY IN 771957 NMPNA DIV YINN NINIY NMINNM 190N TO IUNI ,)NDIY
.DOMNMN VN APY ,MNNRN NPYD YINA NNPDN NPON DY INDND ¥

WY MIIYN IND )

,MIND D 190N MY NYNIIAN NPDOVPIND THNR NIIYN NN D1VN NOY ORNNA
APN0 VNAND

:(DY19YHOND 13) ©23497 *¥UPA DONIYN OND NIY (1)

DO)9) DY NMIRNM I7ND (K) : NINN MO NWIZYO NONMNN NIPNIAN 0PN THN DI -
SOOVINN DY OID3 + TN : NMINNN D25 () ,(TNX2 NPIDVPY MVYP) MNNN MINXN () ,(T'7)
2NN N9PNI-Y 19395 NMPNTD MMYIY MMPNN NN2Y ,INN 99 NYNIN MIINND NN

- QDN MNINN NOY D) DNYAN NYPNAN (1.1 NYIV NI 6,5 ,3 ,2 D NDWN OND MY -
IOYN-NNN NMWNINN

-)TOIN NPDYON-TN D07 OYLPA NMNMINNN TO DWHRYN NN YO NMPXa NP -
POVMOIN MNPNL(DINVLN YOP SV TIT ND 29D) NPIOON

: (D119 M0 15) ©2HNINL DINYN N0 NIY (2)

DO DY NMINNN D710 (N) : DMIND MND AYIDYH NONMNN N1NIAN ,DMPNNN THNX Do -
JDOYINM DY ODIIY + TN MNKRNN D9 () ,(TN¥2 NPIDVLPY MYP) MNNN MINXN () ,(T'1N)
JOONN NMPNI-Y 990 PN MMIVIY MMNPNN NIY ,INNX Y95 NYXIAN NININNN NPT

DY - QDN MNKN MDY D) ONYNN NPNIAN (1.2 1YV NNI) 14,10 DMNIDOWN XND NIY -
) aRepAlan!

ND IN D90 ,07NPY NON DINNNI MNNNN TO DOWNIYN NN DY NNPKa nXaps -
MY NPVINDIN NMNPN L2951 NNPNA ,2NVN INX HY NNIX NDY ORNNL) OIVNIN
Sv 10 82 DY RAMZOR 17w %99 ¥ap) , 91910 XD IN 93010 - NN N0 ,NNPPAN NN
MMM HSVIAN XY PONY 90N RAMZORN NTY 7Y D 72an0N 0NN ToNN1) 07N
MXIAPY GONI )9V .03 NTY DY IMPNN 220 PAD 1YY NN ,NNPIN MNP 1Y MNKRND

DY 99 + TN AIMKNN Y997 DY MOIYNA 10D .2005 THWN YNN DIDMP DAY DY 49957 MIIND X3P
LONDNNA VNP 79570 MNPN 7 DIWINN

22
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Y, NINN DY OIMAIN 1901

NMIND SV 1IN NNI

(W S-SP S)+ (1-W_S) - ACC_S/N

MmN MIMNN

M_S
M L=(WL-SP L)+ (1-W L) - ACC_L/N

MoP MNNN

:IYND

;YOPA DTN MK NPV DIV 1901 - N

;0 N TIRY MY YOPA 93 ,NPRNN ,MYPY MMNN MNNN 1991 - ACC_L ,ACC_S

;T NDN DOYLPA MVYA 19X ,INNNNA ,MIP) MNNN MNXN 190N - SP_L ,SP_S

s IRNNA ,MOPY THNNN NNMRND DWPpY »TPNn-W_L W_S

Y TIT YOPY 29290 INRNNA ,MYPY MDD MININD 1900 - M_L ,M_S

TIPON NPXPN - DDTIN MYNNINI NYNIAN DNDN NDN DOYVPI MAN NMINN 190N NIV
D77 MO NV MRMNY XNV

:TPO0N-TN TIT YOP NaYa

MY NAX NNINN 190N I AR A ARLAR)
SPS=L-e 06048\ 09487 "o 12616 _ SPL-e -1.2616 AN TN
SP L=L.eP%0%. \/09¥ ™MoP NIMNN
S TPVON-YT TIT YOP N2
MY MAX NNINN 190N R A ARLAR)
SP_S — L e 10.4071. V-2.8110 . e-1.4845 . V 0.1703- Tn (V) — SP_L . e-1.4845 IO NNINND
SP_L — L .e 10.4071. V-2.8110 . V 0.1703- In (V) Tn‘JP NMIND
:IVYND

;0" YOPN TN - L

£ (0w N TN ¥81910) 257 95 ,$0P2 0P NYHN N - V

.exponent - e

: N2 J9IND DX, ININNN,MDP/NMNNIN NMINND DOPY 1PN

90pY OTPN

MNND YV NN NHI

W_S=k/ [k + (N* SP_S) ]

MHMN NN

W_L=k/ [k + (N*SP_L)]

mMOP NINN

.k=1.3984 nv5oon-11 0577 oyopd k=0.9876 N15OON-TN DIIIT OYLPD  TIWUND

(T2 MYP) NPIYOP) NN MINNRN NY TNNT SINAON MNNN 190N YW DITMX 19PN 05 TN MItya
DY NMINNT D7D (K) : MIRD N MY NIY NYNI DNV MM YTHR HY MYNI NPYTI .MYP MNNM
NN NMIRD () ,(7MMNNN + MOP) DIYIN
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DY NNYN NPY JY MDY MOIYNN OINININ .3

MWOPL WY (MNYNI DNDY) DNV IND 34 NN NT IPNNA ,1.3 PI92 DYDY PINY %95
9N DD MIAPY NMINNA DMIIYN DY MWD VIV PPNY .OX5NN) OINNY 07T

05297 *¥VPa NNYN NIV 3.1
(1.1 152V NNI) DT OYOLP YAV NPNVYNL DNPY OND 13 57ND NN MY IPNNI

NIPY 910N (1)
2PN AN, TID0N-TN TIT YOP - TAN INNL YA NT D190

PN | Tmov

nopn naYPN on No
VN3 nnvn NINID n'ye 7 MNNN

7"y ” 7y " > )
NN Alap) NPV NPV nova WY

i i DwhN MIXANI MMPYN MDY A
112/?)229 22%%68 1 Jj;;gg 1-10 nYTON NPY NITON ; NMINN vaOn
ekl 2009 Py 10.10.09 | 5-7 | 554 25w

£ D¥39) DY MNNN TO NIV, N INNI NIIYN MIRHN ,NONTI ,DIND¥IN PNY

TN DWOR NP2 MIga Mg 2190 7190

n"7170n NNK- 197  NNX- 197 INK
2101 2868 17 21 1
17 21  >S"ho
O- mMipa MmMipa 71’0 790
INOR*w  w INOR OR comp O-treatment INK- 19%-  NnNK- 197 nX
0.93 9.32 0.10 111 0.73 0.81 2101 2868 17 21 1
0.93 =Sum In*w
9.32 =SumW
11% 111 =WME
196 =z
-42% 0.58 =left
110% 2.10 =right
:MNN DMNXRNN NN
mMip npa v =790
n"7170n-TN D'WOR M2 INR- 19%-  Nnx- 197 NN
494 836 2 6 1
2 6 >"no
O- O- mMip nupa v =790
INOR*w  w INOR OR comp treatment INR- 19%-  MNK- 197 NN
-0.85 1.49 -0.57 0.56 0.59 0.33 494 836 2 6 1
-0.85 =Sum In*w
149 =SumW
mean
-44% 0.56 =effect
196 =z
-89% 0.11 =left
181% 2.81 =right

TUND ,TPOY NNIN DY AN DY DY MININNN TOI NPYN 1Y DIV MapPYa 30 MNIY 1N
3.1 1920 0¥ NMNINN 90N 1NTH D DN AT NMINY NV MNHBNT NVINNA NPWYN
V91900 1D NAY MOIWNN INENN NN NNOON

NYONR-TN TIT YOPA NMIPY NITON - 1 190 N0 NAY MO ONSNHN 3.1 NHav
Table 3.1. Evaluation results for treatment type 1 - curve realignment on a single-carriageway

road
NNSINN MIVAYH | THD NI NNINND NPV HINN nNP’A NP NMINN ND
9y NI [-42% ; +110%] +11% NPYION-TN DIITT MWOP (771) DWI9) DY MNNNN TO
oY NN [-24% ; +103%] +24% NYNYON-TN OIVTOYVP | OYIYHI” + 17N : NINMNNN DDD
1DWIN)
P9y NN [-32% ; +161%] +33% NPNYON-TN DIITT SO NMINNN TO : *MYNI NP>Ta
DN DY

YSIIND 7PONIN NYNN MIAVNND INND *
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DY NMINNN TO2 )1 ,70Y NNIN DY IWIAXN 1T DIV MIAPYI NNINNI DMWY YD NINID 1N
NSNDHD PR TMINND MNXNN NIY TYRD (DY) OY OHDI + T/N) MNXNN YYD 1) OOV
N9 MMINNA NPVYN MITOIN DY THDN YNNI ,NINT DY .2IDVN MINNI MNINND 1IN VN IPY

A2APNNY MNSIND HUYN MYNYN ONMY 1N NOY DT

90 -11Y NANIN (2)

2PN ININD ,TIDDN-TN TIT OVYOP - DINN NIV YXII MY DIV

n9pn

noYpn noYpn on ,

s faliel oo 99V ND ﬁ:}x\;i WY TPIVN NDY | T NN
-Y15 nann DTN O Y

2010- 2004- 2 NV 95N 2007- INYOP-1TY 1NN 66- | 70 | "MK

2011 2006 MY 2009 DMPY NV 77 nnMn

2009- 2004- -Y12 Nann 2007- _ 24-

2011 2006 2 50 2008 YDON-1TY NININ o5 85

: DMWN9) DY MNXNN TO NAY , NN DXINNA NIV MNNN NN OND

-TN DWOR NP2 -<Ip -Mipa -7 <7190

n"7170n INK 9% INK 197

1921 3297 e 198

2904 3297 2 4

79 202

O- O- -Mipa -Mipa -719'0 -719'0

INOR*w w INOR OR comp  treatment nNR 19Y nNR 19Y
-21.44 53.02 -0.40 0.67 0.58 0.39 1921 3297 e 198
-0.75 1.33 -0.57 0.57 0.88 0.50 2904 3297 2 4

-22.19  =Sum In*w
54.35 =SumW

-34% 0.66 =WME
196 =z
-49% 0.51 =left
-13% 0.87 =right
:IMNN DMNXRNN NN
-Mipa -Mipa 7100 7190
n"7170n-TN D'WOR M7 nNR 9% nNK 19%-
441 931 10 26
691 931 0 2
10 28
O- O- -MiPa -Mipa 71900 7190
INOR*w w INOR OR comp treatment nNR 9% nNK 19Y-
-1.47 7.05 -0.21 0.81 0.47 0.38 441 931 10 26
-0.26 0.10 -2.75 0.06 0.74 0.05 691.1 931.1 0 2

-1.73  =Sum In*w
715 =SumW

-22% 0.78 =WME

1.96 =z
-62% 0.38  =left
63% 1.63  =right

NPYN TURD 1T DY WIANND DY) DY MNXNN TOI NPWN 190N MApPya ¥ MNIY 1)
1T NN Y WANND MNNDNN NN

71 919°0 MAPY2 NMINN DIPWYN .Y DIV ND NAY MIIYNN INSHN NN NNION 3.2 1920
NMNND 9992 17 D9 DY NMNNNN TOI )N TWUND NN TIAPY N DY DOWIANN
1T NI NN MNNND NMINNY ,NPNM DT IR

21T THO NNI 2APY TIMYNYN IRNIN NPAPNN X2 NIN-1PTN NNINND 0PN NP>Taa
210N MINN MNWA PINN 6-) 7D 8§ : NMINN VWD 7N I NIIYNA LID 1D ;INVN JTNIND
Rainbl
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TOION-VTO PNDON-TN TIT YOP NANIN - 2 DINV D Y MOIYN ONININ .3.2 1YV
Table 3.2. Evaluation results for treatment type 2 - upgrading a single-carriageway to a dual-
carriageway road section

INNIND MYNOYN | THO NNI NNINNI MDY NN MNP N¥IP MNINN N0
N7 [-49% ;-13%] -34% NYNOON-TN DIITT IOP (771) DOV)9) DY NMINNN TO
N7 NN [-62% ; +63%] -22% NYNO0N-TN OIITT MWOP MMNMIN NIMIND
Ny [-41% ;-19%] -31% NYNOON-TN DIITIOP | DY IYYI! + TN : NMINNN DD
DOV
N7 [-48% ;-11%] -32% NYNSON-TN DIIFT MWOP MNMNNN TO : *MYYI NP>Ta
0oV 0y
N7 NN [-60% ; +74%] -17% NYNO0N-TN OIFT Y0P | MINN NMIND : *MY)I NPT

YSIIND POIN NYN MIAVNND INKD *

M9 NVTON ,NT999 NPYNR MPNN (3)

2PN AN, TID0N-TN TIT YOP - TAN INNL YA NT 2190

, nNPn
,’,1?]:_“723, ’:?J’Q?J’,? 512?\9 2190 MO NNGal e | orp | 7T NN
nova
NTI992 NPYN MIPNN _

’E‘:;; , DO TN NITY Y man ::ig)gi

7/2009- | 2006- 3 iagoN DWIN DI | 9.3 | ) YOO IVYNN

2011 2008 /! 2009 1-6 nTON NI NINN | 10.3 k! '

;‘g;‘?rg NI NNRN, M N "'79');’_318;

"nan T

: DOY)9) OY DMINRNN TO 7Y ,NT INKRI NIIYN NINXIN NNXIN ,]bﬂb

TN DWOR MIPA -NMIp2 -Nipa -719'0 7190
n"7170n nNR 197 nNX 19%- NN
2423 2868 9 9 1
9 9 J"no
O- O- -Mipa -Mipa -719'0 7190
INOR*w w INOR OR comp treatment nNK 9% nNR 9% ANX
0.76 4.48 0.17 1.18 0.84 1.00 2423 2868 9 9 1
0.76  =Sum In*w
448 =SumW
18% 1.18 =WME
196 =z
-53% 0.47 =left
199% 2.99 =right

9 DN, 7YY NN DY WIANH DIYIN) DY NNNNN TOA MPWN 9ID0N MIAPYL ¥ MXIY 1N

MOIWNN ORYNN NN NNODN 3.3 1YV .MNPNN PNV TN DIDVLN INNI MNXNN 190N

.3 9190 10 My

MOITH NITON ,NTIN NPYN NIPNN - 3 2190 NO NIAY MOV NN .3.3 N2V
Table 3.3. Evaluation results for treatment type 3 - median barrier installation, crosswalks'

arrangement
DNSINN NMYAYH | THAD NI NNINND NPV HINN nNP’A NP NINN ND
9y NI [-53% ; +199%] +18% NPYI®ON-TN DT SWOP (771) D9 DY MNNNN TO
oY NN [-35% ; +240%] +49% NYOYON-TN OMIVTOYVP | OYOIYHI” + TN : NINMNNN DDD
1DWIN)
9y NI [-36% ; +407%] +80% NPNYON-TN DIITT SO NMINNN TO : *MYNI NP>Ta
DN DY

Y8INND X0 NYINI NMAYWNNN INNY *
Dy NMNNN TOI 1N ,7P9Y NN YY DOIAYN N 91DV MIAPYL NMNINNA DMPWYN 01D

NNN2 MNAY ,10 TY) TII 170 DI9VN INNI NMNKRNN 190N 0 DN ,NNINNN DI 1) DD

,MOIYNN 932, TH0N NN DTN D) .DIRNNDNN MYNYNN YINY NN L,(1MNYL IN MNPNN

JIRSIND DY NN MIRTN-N DY YIANND
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90N SYA MYNYN MIDN P TIN-TIN MNRN MINNN NMIRND NIY MADN MIIWN
19IPNA,NMIND 3 TY 0 122 : DIDON INNA DMLY MNNN

DYPOY MN 1Y - YOPI BIVNIN DINPY , 1254 (4)

2PN NI ,NID0N-TN TIT YOP - TAN INNA YA NT 190

napn
nypn nNpn 1v/h)
AN i S90 NPLND | N2 MmN | nrp | T NN
nLVY1
oY M TV A5 MY T -3 SN P
7/2009- 2006- DMVPINY ownN ! DYPOY N 574
4 SN NITON ,MNoN o1 | 12.3- | 574
2011 2008 Y - yopa 2009 1-6 937595 T 198 YOP - D72)
DPOY MK IR NPINR 372907 | 11.3 12.3-11.3 7P
2)¥02 VIV NVN
: DWI9) DY NMINNN TO N1AY ,NT INNA NIIYN MRNIN NNNIN )0ND
-Mipa -npa -71e'0 -7190
n"7170n-TN D'WOR M2 INK 9% INK 9% ANX
2423 2868 2 2 1
2 2 >"no
-Mpa -nipa -71e'0 =790
INOR*w  w InOR OR O-comp  O-treatment INK 9% INK 19Y ANKX
0.17 1.00 0.17 1.18 0.84 1.00 2423 2868 2 2 1

0.17 =Sum In*w
1.00 =SumW

18% 1.18 =WME
196 =z
-83% 0.17 =left
741% 8.41 =right

D9 ON LYY NNXIN DY WIAND D0 DY NMINND TO2 NPWN DI90N MIAPYL M NINID 1NN
ND NAY MOIWNN ONNHNHD NN NHNODN 3.4 DDAV .NMMPNN PNYA ,NMINNN VYN ITN
90

IMN PY Y0P OMIVNIND DINDY TN - 4 DIV ND NIAY NMIDIYN NN .3.4 NYAV
DpoY

Table 3.4. Evaluation results for treatment type 4 - resurfacing, geometric improvements of a
road section, near a business area
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Table 3.5. Evaluation results for treatment type 5 — building a median (upgrading to a dual-
carriageway road) in an urban area
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Table 3.6. Evaluation results for treatment type 6 - barrier installation (building a stiff

median)
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Table 3.7. Evaluation results for treatment type 7 — a combined treatment: barriers, road
marking/signing
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Table 3.8. Evaluation results for treatment type 8 - a combined treatment: resurfacing, road
marking, barriers' treatment
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NP [-31% ;-17%] -24% NPNYON-YT DI OWOP (771) DYI9) DY MNNNN TO
MMV NOY [-25% ; +22%]  -4% NPNYON-YT DI IWVP MIN MNNN
MNPV NOH [-4% ; +5%] 0% NPOYON-YT DXIITOYOP | DY OHYI” + TN : MNNNN DD
1DIYI)
7P [-30% ;-16%] -23% NPYON-YT DI FWVP NMINNN TO : * MY NPT
DN DY
MNPV NOH [-22% ; +28%)] 0% NPNYDN-1T DXITITOIYOP | MNNN MNND : *MYNI NPT
YXINNI PDININ NYAIN MAVNNT INND *
099 ,792%9 ,MPYNa 91920 :29uN 9990 (9)
:19NY VNV ,PYIVDN-TN TIT FWWOPA DINN NYIHNI YA NT DIV
nypn
PN napn 'on NPV ND | NI mIMIe | NP 7 NN
MR 153991 NPV nowa
01V PNV D)
2008-2010 22%%%' 9 TP TY | 2007 | vonmmay mpwn | 223-
i o | *242 4 PIM-PIN
- 2004- =PI
2008-2010 2006 ° Y T Mpyn 20071 oy ;0 , mpyn | *0-27 | 89 vwaNN
) 2004- DY NINN 0PN MPYN O MPYN 11- -D»YIN
2008-2010 2006 © 20N 2007 Synnovy,Mon | 13 | 781 | vannawn
] ,D¥NIN0N ,MpPyNna 590 _
2008-2010 | 2004 9 nTON SmMnovy Ay | 2007 012 | go5 | VT
2006 ¥ NN
] ,0NINN ,MPYNI 9190 ~ _
2008-2010 2004 9 NITON 2NN HOPY ,yay 2007 18 805 T
2006 oY 20 NN

MNHON-1T YOP 5915 ,27W0 TIT N0 *

MNXID I DOV DY NMINND TO NIAY ,NON DINNI NIV NMINSIN NN ,NXONTY ) )oND

NN NNOON 3.9 NYAV ,TYNN LD DY NMINNN TOA DT NNAXI VN MIAPYA D

Y 2190 N N2Y MOIWNN INSNIN

JMINND 5552) OO DY NMIRND TO2 MPNM MT 9% AT NPV MIAPYL 571D

ND) DY NN NNAN)Y NON OAPN NPV N8N XD NN NMINDD 2992 ,NNT DD

.(Mpnam
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-TN DWOR M2 MIpa Mg 71900 -719'0
n"7170n NNK- 19%-  MNK- 194 NN

2810 3297 216 318 1
2810 3297 135 159 2
2810 3297 12 26 3
2810 3297 40 49 4
2810 3297 13 23 5
416 575 3"no
O- mipa mMipa 7190 -719w
INOR*w w INOR OR comp O-treatment "NK- 19%7-  Mnx- 9% IR
-26.91 118.58 -0.23  0.80 0.85 0.68 2810 3297 216 318 1
-0.26 69.66 0.00 1.00 0.85 0.85 2810 3297 135 159 2
-5.01 8.17 -0.61 054 0.85 0.46 2810 3297 12 26 3
-0.94 21.71 -0.04 0.96 0.85 0.82 2810 3297 40 49 4
-3.39 8.26 041 0.66 0.85 057 2810 3297 13 23 5
-36.51 =Sum In*w
Sum
226.37 =W
-15% 0.85 =WME
196 =z
-25% 0.75 =left
-3% 0.97 =right
DYV, 71, MIPYNI DIDV : AIWN DIV - 9 DIV NI AY MOIYN INSNIN 3.9 1DV
Table 3.9. Evaluation results for treatment type 9 - a combined treatment: barriers,
resurfacing, shoulders
INSIND NMVAYH | TAD NI NDINND NPV HINN NP NXIAP NINN NO
7P [-25% ;-3%] -15% NPNYON-TN OYITT WO (771) DYI9) DY MNNNN TO
MNPV NOY [-24% ; +45%] +5% NPNYON-TN OYITT SWOP MIN NMNNN
NP [-25% ;-13%] -19% NPNYON-TN DXIITIYOP | OYOHYI” + TN : MNNNN DI
W
7P [-23% ;0%] -12% NPNYON-TN OYI7T WO NMINNN TO : * MY NPT
DN DY
P9y NN [-20% ; +55%)] +12% NPNYON-TN DXITITOIYOP | MNNN MNND : *MYNI NPT
YXINNI PDININ NYAIN MAVNNT INND *
09, N0 MY ,VIPVY :a9WN 91990 (10)
:1PNY VNN ,TPNZON-TN TITA TAN INNA (N) Y¥IA DT DV
nopn nopn on WX NPN NVYN MNPV
""w‘m" "vm‘b" NPV AAPOND n\:aw:‘ WYY P T R
2009- 2005- mmnay ,v»v ,OYNY NYoN 25- TN
2011 | 2007 | 19 | ovw,myon 2008 wwonoww | 31 | 8 N
: TPODON-IT TITA TR INNA (2)-)
nopn nopn on WX NPN NIVN MNPV
""w:w "739“;" NPV NPOND nuw:‘ WYY el T RN
2009- 2005- mNay ,vI»Y , DOV NYoINn 8- “NPHN
2011 2007 — DYV ,NYON 2008 MIN 0PV 24 85 NN
7O MY ,900N-TNN TITA INNI MNINNT NPWYN NI NINSN NI, DNSm Pnd
: DY OY NIMINNN
-MIpPa -nipa -7219'0 <7190
n"7170n-TN D'YOR M7 nNR 197 nNR 197 NN
2904 3076 59 74 1
59 74
-MIpPa -npa -7219'0 <7190
INOR*w  w InOR OR O-comp  O-treatment nNR 197 nNR 197 R
-5.43 32.12 -0.17 0.84 0.94 0.80 2904 3076 59 74 1

-5.43  =Sum In*w
32.12 =SumW

-16% 0.84 =WME

196 =z
-40% 0.60 =left
19% 1.19  =right
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VN NNAYI DN DY MNNNN TO NPNYDN-TN 7T YOPA NOVN MAPYL D MNIY YN

RaRtat

-)TN TIT2 ANNA DY) DY MNNXND NPWN NIIWN MININ ,NONTY ,NNXIM OND )0 MmO

InOR*w  w InOR OR
-11.50 85.92 -0.13 0.87
-11.50 =Sum In*w
85.92 =SumW
-13% 0.87 =WME
196 =z
-29% 0.71 =left
8% 1.08 =right

SatFAplvial
- -Mipa 790 7190
D"7170N-1T D'WLR MIF2 INK 199 INK 199 ANX
4017 3756 174 186 1
174 186
-Mpa -Mipa 790 7190
O-comp  O-treatment nNR 197 nNR 197 NN
1.07 0.94 4017 3756 174 186 1

NNAX) DOYIN) DY NMIRND TOA NONDON-IT TIT YOVPA D) ,2INVN MIAPYA D NN 1NN

T NN

NYIDYON-TNN OXIFTN OYVP ,NT 21NV N NAY MIIWNN ININN NN NHNODN 3.10 NYav

MO D52 AT NN NRNND ,TD0N-TN TIT YOP NIYY MR 1NN .NPIOON-ITM

DMIRND D95, MMNNN NINNN,DO¥)9) DY NMIRND TO : NNIY MNXNN

NMINNY D) DY MNNNM TOI NTI MNIN HAN) ,TPNION-ITN TITA INND ,NNT NNWY

PHY INN (DOW9) DY 199 + 1) MNNRND Y993 TWNI ,MNINNN

DMV, NYDN NMITIAY , DD : 251WN D190 - 10 D19V N NAY MOV INSHDND .3.10 1AV
Table 3.10. Evaluation results for treatment type 10 - a combined treatment: signing,
pavement works, shoulders

ONSON-TN 79T YOPI - N

INSINND MYOWN | TID NN MININNI NPY DINN TP NP NIND MO
7 NN [-40% ; +19%] -16% NPNOON-TN D277 OYOP (771) ©YIN BOY NNINND TO
N7 NN [-82% ; +22%]  -53% NPANJON-TN DIITT YOP TN MNNN
a7 Non [-29% ; +9%] -12% NPOOON-TN DXIITOYVP | DY OYII” + TN : NMINNN D9

17DOVX9)

P RERLBAIA}}A) [-39% ; +23%] -13% NPNHON-TN OI7T OYOP NMNAD TO - MY NP> T2
DN DY

7 0N [-80% ; +34%] -48% NYPNYDN-TN D¥IITOYOP [ MINNN NINNN : *MYIY) NPT

MOOON-IT TITYOVPI - N

DNSINN NMYAYH | THAD NI NNINND NPV HINN nNNPPA NP NINN ND
N7 NN [-29% ; +8%] -13% NYYI®ON-IT DIITVTOOYOP (771) D9 DY MNNNN TO
N7 NN [-57% ; +50%] -20% NPNYON-YT DYI7T WO MIIN MNNN

oy [+26% ; +58%)] +41% NYNYON-YT OIIVTOYOP | OYOIYHI! + TN NIMNNN DDO
7DOY9)

N NN [-27% ; +12%)] -9% NPNYON-YT DI IYOP NMINNN TO : *MYNI NP>Ta
DN DY

N7 NN [-53% ; +70%] -11% NPNYON-YT DXIITOIYOP | MNNN MNND : *MYNI NP>Ta

YNINND DN NYAIN MIAVNNT INND *

PPN DO ,NXIIN DD MPNN 2% 29U N9V (11)

:19N2 38105 , 700N 1T TIT YOP - THX INNI YN 1T 90
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NN

noYpn noYpn N
o maon | 9100 99V ND N2 e | orp | T NN
nowa
i i mpNN , M MNMND MpPNN, N - _
22%01% 22%%% 11 DIVININD 2007 MPYNI 190, MIPN 253 2 n;‘:g;’;
mMpyna 90 MM D1

: DY) DY MNNNN TO MY ,NY INND NN MRNN ,NONTY NN 1PN

SITOWOR SMIPA MIpa Mg 7o 7190

n"7170n NNK- 197 NNN- 19%7- KR
3924 3766 207 189 1
207 189 >"no
O- O- mipa nmipa 19 719w
INOR*w  w INOR OR comp treatment NNK- 197 Nnx- 9% K
4.69 93.96 0.05 1.05 1.04 1.10 3924 3766 207 189 1
4.69 =Sum In*w
Sum
93.96 =W
5% 1.05 =WME
196 =z
-14% 0.86 =left
29% 1.29 =right

NN NNODN 3.11 NDAV .DXYI) DY NINNRNM TOA NPY 7PN KD DIDVN MIAPYA ¥ MNXID 1NN
Y 2I9°0 N N2Y MIIWNN OINSDN

NN MO NIPNN , T 20N NIV - 11 D19V N Y MOIWN ORSHNN .3.11 NHaV

mMpyna 990
Table 3.11. Evaluation results for treatment type 11 - a combined treatment: resurfacing,
crash cushion installation, barriers' treatment

NRSIND MYOVN | TAD NN NMNINND MY HINN nNPPA NP NINN ND
NPV NOH [-14% ; +29%] +5% NPNYON-YT DIIT OWOP (771) D9 DY MNNNN TO

NPV NOH [-42% ; +60%)] -3% NPNYON-YT DI IWOP MIN NNNN

TP [-24% ;-11%] -17% NPOYON-YT DXIITIYOP | OYOHYI” + TN MNNNN DI

DIV

MPY NOH [-15% ; +28%] +4% NPOYON-YT DY IYOP NMINNN TO : *MYNI NP>T2

DY)9) DY

NPY NID [-42% ; +60%] -4% NYNYON-YT OIIVTOYOP | MINN NINND : *MYNI NP>Ta

YNIINY 7PDIIN NYINI MIAYNNN INKD *
IURI ,1NNNND NNIRND) DOVIN) DY NININNN TO MNPV KNI XD N DIV MIAPY 01005
PN DT RSN (D9 DY YYD +77N) NMNINNN HDO2

99NN 239,10 ,NYON 9V (12)
2PN AN, TPDD0N-TN TIT YOP - TAN INNL YA 113 D190

npn npn on VIV NNPN

il e S0 NV N Aova M | p | T NN
2008- 2004- 12 YO INDY 2007 yay mnoon | 45- 195 -9y
2010 2006 211N MY )10 Snnovy | 61 65 AN

: DY) DY MNINNT TO MY ,NT NN NN MNXHON ,NOTY , NN iy

-TN DWOR M2 M2 Nipa 719'0 7190

n"7170n NK- 19%7-  nnx- 9% R
2810 3297 113 133 1
113 133 3"no
O- mMipa Mg 7210 7190
INOR*w w INOR OR comp O-treatment NK- 19%7-  nnx- 9% R
-0.18 58.73 0.00 1.00 0.85 0.85 2810 3297 113 133 1
-0.18 =Sum In*w
Sum
58.73 =W
0% 1.00 =WME
196 =z
-23% 0.77  =left
29% 1.29 =right
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D)9 DY NIIRNN TOA NPV N KD DIVLN MAPYA YD MXID 1NN

NN XD 1Y D190 MIAPY ,57N0 .NT DIV N TN2Y MOIYNN IRSNDN NN NNOON 3.12 1YV

DT NRXNDI 0T IMIMNND INNIRND DT> NN NNAX) LDV DY NMNNNN TO2 MY

(DO¥)9) DY YYD +T771N) NNINRNN HHD2 NP

21NN Y 110 ,NYDID YDV - 12 D190 ND Y MOIYN INSNN .3.12 1YV
Table 3.12. Evaluation results for treatment type 12 - pavement treatment, road marking,
raised pavement markers

INNIND NMYNRYN | THO NN MINNRND NNY HINX NPPA NP NMINN ND
MNPV NI [-23% ; +299%)] 0% NYNO0N-TN 0IITT MWOP (771) DXYI9) DY NMINNN TO
7Y NN [-61% ; +25%] -31% NYNODN-TN DIITT OOP MIMN NMINN
My [-38% ;-5%] -23% NYNOON-TN DOITIOP | DYOIYYIY + 77N : NMINNN DD
7D9)
MMV NI [-22% ; +30%] +1% NPNYON-TN OYITT SWOP NMINDN TO : *MYNI NP> T2
DOV DY
7Y NN [-60% ; +30%] -28% NYO0N-TN DIDTTIYOP | MNNIN NMIND : *MYYI NP>T2
YNNI NPOININ NYNNI MIAYNNN INND *
999595 19V (13)
2PN NI, TIDD0N-TN TIT YOP - TAN INNL YA NT D190
napn nNnpn Av)al No VI NNPN "
MINNRY 199911 NPV N9V nowa PN np 7 MR
2008-2010 | 2004-2006 13 MINN 2007 Mmnn | 61-70 65 ) -N2ANN
: DOV DY NMNINNT TO NAY ,NT NN NI MNXHON ,NOTY , NN PnY
TN DWOR MIPA MNP NMIp2 -719'0 7190
n"7170n INX- 19%- NNR 9% NN
2810 3297 26 22 1
26 22 >"ho
O- O- nmipa Mipa -719'0 7190
INOR*w  w INOR OR comp treatment INX- 19%- NNR 9% NN
3.86 11.82 0.33 1.39 0.85 1.18 2810 3297 26 22 1
3.86 =Sum In*w
Sum
11.82 =W
39% 1.39 =WME
196 =z
-22% 0.78 =left
145% 2.45 =right

DY NNXIN NNAN) DOV DY NMINNN TOA DINVLN MAPYA YD NINID YN

NAY) MY 9INV MAPYA ,27N0 .7 DIV ND N2Y MDIWNN IRINN NN NNOON 3.13 1920

DIPNN MNVWA TYURD  ,MMNNN NNIXRND DT NNINY DI DY MINNNN TOA NPDY NN

NMINNN 595 M2Y .DIRNNNM DY THVYYNN MYNDYNRNN YINY NN 0001 TH0 NN DIAPNN

AN 0P THO MY DY DT NN NNNNI (D9 DY OHDD + T7N)

NINN OINDY - 13 5190 N0 N2Y MOV IRNNDN .3.13 1YV
Table 3.13. Evaluation results for treatment type 13 - signing improvements

NNSINN MIVAYH | THD NI NNINND NPV HINN nNP’A NP NMINN ND
9y NI [-22% ; +145%] +39% NPYION-TN DIITT MWOP (771) DWI9) DY MNNNN TO

N7 NN [-67% ; +128%] -14% NPNYON-TN OIITT MWOP N MNNN
N7 NN [-47% ; +25%] -19% NYOYON-TN OIVTOYVP | OYOIYHI” + TN : NININNN DDO
1DWIN)

P9y NN [-22% ; +141%] +37% NPNYON-TN DIITT WO NMINNN TO : *MYNI NPT
DN DY

N7 NN [-65% ; +150%] -7% NPNYON-TN DXIITOIYOP | MNNN MNND : *MYNI NP>Ta

YSIIND 7PONIN NYNN MIAVNND INND *
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VYV PND

0YNNNI NHYN MNPV 3.2

(1 792 1.2 DYV NNI) DINNNA THPAVYN MNPV DY DN 15 NN MY IPNN2

YN DYDYV MIAPYI NMIRN DMINPWN DY MWD
9999 v (1)

£ PN X8I ,02INININ KXY DINNY 9-2 YN NT D190

nNPN Xo7a) N0 nyypn
mr:w P | o S0 G N ND novA ‘sn oy | 2T | 1707 | mmwov
NI NN
122%(1)(1)9 2006-5/2009 ;;fj’; 3 m | 6 Dwnn
1 M 2009 11 554 nPv
Swn N9 NN
2009-2011 2005-2007 1 nynn 3, 2008 899 NN
WY 8990
21 No iy n"p
2009-2011 2005-2007 1 AN ENalia)plal 2008 1 5.'0 3965 monnn
WY
N9 NN
n 3,0 | 7-Dwnn 7959 N5
2009-2011 | 2005-6/2008 | 1 AR My | 200812 | 62np | 784 NTIN
N9 NN
2010-2011 | 2006-2008 | 1 | 2% 3mm | 2009 4 o
yNN OTINGD
WY
7/2009- 2N NN |6 pwmin
2011 2006-2008 1 nynn 3 ,9v0n 2009 70 WNID AN
WY
7/2009- 2wn No NN 1-6 DWYTIN
2011 2006-2008 1 AN 3,vmn 2009 90 WY
WY
7/2009- 2N N) iy 1-6 DWYTIN SN nmy
2011 2006-2008 1 nynn 3 avon 2009 553 ™n
WY
7/2009- 2wn No iy 1-6 DWYTIN
2011 2006-2008 1 oD 3 ,9v0n 2009 652 7Y Ny
WY
: DOYI9) OY NMINRNN TO MY ,ﬂbN D>INNIA NIIYN NINNIN ,N)D)W‘Ib , NN ]7ﬂ7
mMipa nupa v 7190
D"IN'Y X7 DNTANN X7 DAY M2 nNK- 19%-  MNK- 19%- NN
716 2935 2 7 1
1347 2580 9 11 2
1347 2580 0 0 3
1347 3053 3 25 4
492 2623 0 2 5
990 2623 1 10 6
990 2623 4 19 7
990 2623 2 9 8
990 2623 0 5 9
21 88 >"no
O- O- mMip nupa v 7190
INOR*w w INOR OR comp treatment nNK- 19%-  nnx- 197 NN
0.25 1.55 0.16 1.17 0.24 0.29 716 2935 2 7 1
2.21 4.92 045 157 0.52 0.82 1347 2580 9 11 2
0.03 0.05 0.65 1.92 0.52 1.00 1347 2580 0.1 0.1 3
-3.48 2.67 -1.30 0.27 0.44 0.12 1347 3053 3 25 4
-0.13 0.10 -1.37 0.25 0.19 0.05 492 2623 0.1 2.1 5
-1.21 0.91 -1.33  0.26 0.38 0.10 990 2623 1 10 6
-1.92 3.29 -0.58 0.56 0.38 0.21 990 2623 4 19 7
-0.86 1.63 -0.53 0.59 0.38 0.22 990 2623 2 9 8
-0.29 0.10 -2.96 0.05 0.38 0.02 990 2623 0.1 51 9
-5.40 =Sum In*w
Sum
15.22 =
-30% 0.70 =WME
196 =z
-58% 0.42 =left
16% 1.16 =right
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220 0T NN DY YIANND DIYIN OY NNIRND TO2 NPYN NT DIV MIAPYA ¥ NIRIY 1NN

3 21920 N0 MY MOIWNN IRNNND NN NNOON 3.14

VI ND NNDINA NYNN DIYHN NHPPN - OXNNKA 15190 N NAY MDD INYNDN .3.14 1DV
Table 3.14. Evaluation results for treatment type 1 at junctions - building a roundabout

INSIND MYNYND | 7O NN DNNINRND MY HINK

NP2 NNAP

MNINN N0

7 NN [-58% ; +16%] -30% | DINYIN XD DXNNY (771) DWI9 DY MNNNN TO
DN VI, NINNI PN [-62% ; +506%] +52% | D190 XD DONNY NN NNINN
N7 NN [-43% ; +16%] -19% | DMV NI ONNY | DYOYYI” + 77N : NMINNN D9

"DV

NMINNN TO2 YN ,NT NN DY WIANN 1T DIV MIAPYI MIINND DNIPWN D MNID 1M
PR MNINNT MNXNN NIAY TWNRD (DY) DY OO9D + T7N) NMRNN D952 1) DY) DY
MIN MNXN 8 PN DIV MINNA I7ND) NPV FINNI MNINNN NN VN IPY R¥NIN
LONN NMIND 3-) A0

DN DY MNNXNN DY VINMNN I9DNN DXNNXN DI ,51VN MIAPYIV XY NN ,)D D

NNIAP NVIWD AN MOVP NN DIDVN MIAPYI NINNN DTN ONWY D20 Y XI5 TV

SV NPN2M DT DY DMV NI NYNN DY NHPN (NN M NPV NNMIN) NNPAIN

[-79% ;-21%] TR0 NNI DY ,DO¥)9) DY NNINNI 59%

Y MM (2)

:PNY I8N, DMUMD RO OONNS 14-1 Y312 1T NIV

noPN

,’,:?J_&’,', 1951 NAPN ;]UD?D 9190 ND VNI 2707 1777 MmN oY
nowa

,TIDIN I no”M>

2008-2010 | 2004-2006 2 NITON , M 2007 444 N2I1VY

N IY

MmN NI DVTIN ,237.207p 2,0

2009-2011 | 2005-2007 2 2008 5-10 237.3 4 NN

DYTIN mIxa

2009-2011 | 2005-2007 2 IINMN | 5008 5-10 40 oY

AN- O

DVTIN 0P NN

2009-2011 | 2005-2007 2 N NI 2008 6-11 85 13.9

oDVIN SN TN

2009-2011 | 2005-2007 2 NMIN NN 2008 7-12 85 N7 01D

no”M>

oDvTIN N TINY

2009-2011 | 2005-2007 2 NMIN NINI 2008 7-12 15.8 0" 85 2791 DD
2005- DWUNN

2009-2011 |  6/2008 2 TIN5 008 7-12 40 | Smmwian

DN 0 DVYTIN NID 195

2010-2011 | 2006-2008 2 NITON 2009 1-9 5504 55 [ARL2A)

2006- owNIN 199

2010-2011 |  6/2009 g TIN5 0097-12 | 265.8mp | 40 NS
7/2009- DWUNN

2011 2006-2008 2 DI NI 2009 1-6 6403 574 N2
7/2009- ) owNN

2011 2006-2008 NMIN NI 2009 1-6 232 3 NN

7/2009- oDVUNN nmy

2011 2006-2008 MY MDY 2009 1-6 57 9NN

7/2009- B DOUTIN MPINMN

2011 2006-2008 2 NI D 2009 1-6 3 SN
8/2009- oWNN

2011 | 2006-2008 | 2 TN 500927 | 3412 4 N9 o1
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: DWN9) DY MNNNN TO N1AY , NN DXINNA NIV MNNN ,NITD NN PO

NI -nipn2 71900 7190
D™NWY X7 DTN X7 0NNy M NNK- 19y nNR - 19%- NN
2074 2747 4 30 1
1347 2580 15 13 2
1347 2580 1 12 3
1347 2580 5 10 4
1347 2580 7 10 5
1347 2580 8 13 6
1347 3053 1 3 7
492 2623 4 21 8
492 2980 1 2 9
990 2623 6 9 10
990 2623 2 9 11
990 2623 0 7 12
990 2623 3 6 13
934 2623 0 5 14
57 150 >"ho
O- O- nipa -Mipa 90 7190
INOR*w  w INOR OR comp treatment NNK- 9% nnR 19Y%- K
-6.10 3.52 -1.73  0.18 0.76 013 2074 2747 4 30 1
5.48 6.91 0.79 221 0.52 1.15 1347 2580 15 13 2
-1.69 0.92 -1.83  0.16 0.52 0.08 1347 2580 1 12 3
-0.14 3.32 -0.04 0.96 0.52 050 1347 2580 5 10 4
1.20 4.10 029 1.34 0.52 070 1347 2580 7 10 5
0.81 4.92 0.16 1.18 0.52 0.62 1347 2580 8 13 6
-0.21 0.75 -0.28 0.76 0.44 0.33 1347 3053 1 3 7
0.05 3.33 0.02 1.02 0.19 0.19 492 2623 4 21 8
0.74 0.67 111 3.03 0.17 0.50 492 2980 1 2 9
2.04 3.58 057 1.77 0.38 0.67 990 2623 6 9 10
-0.86 1.63 -0.53  0.59 0.38 0.22 990 2623 2 9 11
-0.32 0.10 -3.29  0.04 0.38 0.01 9901  2623.1 0 7 12
0.56 1.99 0.28 1.32 0.38 0.50 990 2623 3 6 13
-0.28 0.10 -2.90 0.06 0.36 0.02 9341  2623.1 0 5 14
1.26 =Sum In*w
Sum
35.85 =W
4% 1.04 =WME
196 =z
-25% 0.75 =left
44% 1.44  =right
4-1°5 D) PNIAND N DY DY NMINNN TOA MY 7N NI MY 210 MIAPY 2D MK N
D19 DN 10199 N0 ;NN DD DX TH1 ;N2/\PS AW DNY DYTRI DOWITIND DINNY
INOAN N NI NIPNN AT ,DID0N MINN NNPN M) NMINN 19010 NI - NNAT ;29N
T 9190 N0 MY MOIYNN ONNNND NN NNODN 3.15 1YV .NNINI MNKNN 1900 NTIPY
NNIX VT - DINNNA 2 DIV ND NAY MOIYN ONINN .3.15 1DV
Table 3.15. Evaluation results for treatment type 2 at junctions - traffic lights' installation
NNSINN NMYAYH | THAD NI NNINNI NPV HINN nNNPPA NP NINN ND

MPY NOO [-25% ; +44%] +4% | DIV N DONNY (771) DOYIA DY NMINNN TO
NPY NOD [-69% ; +209%] -2% | D110 NY DXNNY MNIN MNNN
oy [+10% ; +70%] +37% | DIVMNIN XY DONNY | OYOIYHI + TN : NINNNN DDD
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2011 2006-2008 3 mMToN 012 2009 65 Y20 YN 66
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2006-2008 ¥ mTon | 14 DYmn
2011 3 ' 2009 6513 65 nYVLI2O NOMD 58
5/2000- -
2006-2008 ¥ mTon | 14 DYmn
/2011 3 ’ 2009 652 | 65 mn | 60
5/2000- -
2006-2008 s mTon | 14 BYTIN
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09-
2006- 1-4 DWYTIN
2011 006-2008 | 5 | mxMTON 2009 6523 | 65 myon | 64
5/2000- -
2006-2008 nmynTon | 14 DYTIN
/2011 3 ’ 2009 6403 | 65 nvm | 65
6/2000- -
2006-2008 NOIN NITON 1-5 DOvNN ND NN
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6/2000-
2006-2008 nmynTon | 175 DTN
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7/2009- 1-6 DVYTIN
2011 2006-2008 NNIN NYITON 2009 375 60 TNN ON 55
7/22001019- 2006-2008 o mTon | 116 BYTIN
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7/2009- 1-6 DWYTIN n"p NDNO NN
2011 2006-2008 NN NITON 2009 574 7 275X T1D 93
7/2000- -
2006-2008 nmynTon | 116 DYTIN
/2011 ' 2009 804 | 85 oNd | 102
7/2009- 1-6 ©WYTIN
- n
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7 9- 1-6 DWYTIN n"p
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nMPN A o7 nNPN ONYN NPV
N 95" NP B 919°0 N0 RO Y183 WY 2797 | 1707 | N ow
nYToN >N NYTON
2008-2010 2004-2006 3A NN 2007 NNIN N9 85 MY
mTon | 7-8 ownn X NITON
2009-2011 | 2005-6/2008 3A N 2008 VY XYY 866 89 oY PY
7/2009- nITON 1-6 DWTIN N7ToN
2011 2006-2008 3A S 2009 TODINS 864 89 OIN NN
7/2009- nTON 1-6 DWYTHIN NN NYTON nrp non3
2011 2006-2008 3A nmy 2009 V1P XYY 205 | 370 -g:;:";

TO M2Y ,DIVINN DXNNYI MNXND DIPWYA NIIYN MXNIN ,NHNTY NNXIN 9ND
: ©¥39) DY MINNN

INOR*w
-1.86
-2.29
3.63
2.37
-2.22
0.07
3.31
2.78
-1.06
-1.49
-3.18
-4.69
-1.92
-4.65
-1.68
-2.66
0.24
-2.41
0.30
1.93
0.12
1.25
-0.37
-0.63
-3.33
5.03
-13.43

3.05
4.19
7.13
6.21
8.25
5.12
10.40
1.33
7.67
3.43
3.19
7.32
4.19
4.09
7.72
1.75
14.23
3.74
5.97
6.43
2.40
4.93
4.40
2.66
3.94
4.53
=Sum In*w

138.28

INOR
-0.61
-0.55
0.51
0.38
-0.27
0.01
0.32
2.09
-0.14
-0.44
-1.00
-0.64
-0.46
-1.14
-0.22
-1.52
0.02
-0.64
0.05
0.30
0.05
0.25
-0.08
-0.24
-0.84
1.11

Sum
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D"IN'Y X7 D™TMNN D'NNY MR MNKX-
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2356
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2049
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1982
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1918

1918

1918

1918

1918

1918

1918

1849

1849

O- O- nipa

OR comp treatment MNR-
0.54 0.57 0.31 1714
0.58 0.74 0.43 2356
1.66 0.74 1.23 2356
1.46 0.74 1.08 2356
0.76 0.74 0.57 2356
1.01 0.74 0.75 2356
1.37 0.66 0.91 2356
8.07 0.25 2.00 749
0.87 0.79 0.68 2200
0.65 0.70 0.45 2125
0.37 0.68 0.25 2049
0.53 0.68 0.36 2049
0.63 0.68 0.43 2049
0.32 0.68 0.22 2049
0.80 0.68 0.55 2049
0.22 0.66 0.14 1982
1.02 0.66 0.67 1982
0.53 0.63 0.33 1918
1.05 0.63 0.67 1918
1.35 0.63 0.86 1918
1.05 0.63 0.67 1918
1.29 0.63 0.82 1918
0.92 0.63 0.58 1918
0.79 0.63 0.50 1918
0.43 0.61 0.26 1849
3.04 0.61 1.86 1849

NIl
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3184
3184
3184
3563
3023
2800
3023
3023
3023
3023
3023
3023
3023
3023
3023
3023
3023
3023
3023
3023
3023
3023
3023

NIl
19%-
3023
3184
3184
3184
3184
3184
3563
3023
2800
3023
3023
3023
3023
3023
3023
3023
3023
3023
3023
3023
3023
3023
3023
3023
3023
3023

2190
nNX-
4

6
16
13
13
9
20
4
13
5

4
10
6

5
12
2
24
5
10
12
4

9

7

4

5
13
235
219'0
INR-
4

6
16
13
13
9
20
4
13
5

4
10
6

5
12
2
24

219'0

19%- NN
13 1
14 2
13 3
12 4
23 5
12 6
22 7
2 8
19 9
11 10
16 11
28 12
14 13
23 14
22 15
14 16
36 17
15 18
15 19
14 20
6 21
11 22
12 23
8 24
19 25
7 26

401 >"no

219'0

19%- NN
13 1
14 2
13 3
12 4
23 5
12 6
22 7
2 8
19 9
11 10
16 11
28 12
14 13
23 14
22 15
14 16
36 17
15 18
15 19
14 20
6 21
11 22
12 23
8 24
19 25
7 26




-9% 0.91

-23%
7%

0.77
1.07

=WME

1.96
=left
=right

DY NMIXNN TO2 NI NN NNANI DMIININD DXNNXA DT DIV MIAPYA D NIRIY 1M

.13 D10 N N2Y MOIWNN INNN NN NNIDN 3.16 1YV .OVIN

NN NITON - DINNNA 3 DIV ND N2Y MIIWN OR¥NN .3.16 NYIV
Table 3.16. Evaluation results for treatment type 3 at junctions - a junction realignment

OIVINN OXNNI - N

INSIND MYHYNI | TAD NN NNINNI NINY DHINN NNPA NXIIP MNNN ND
DT NN [-23% ; +7%] -9% DIV DINNY (771) DWI9) DY NMNNNN TO
NPY NHO [-39% ; +79%] -4% DIV DINNY MO MNIND

oY [+51% ; +85%] +67% DNNINONNS | OV + TR : NMINNN 99D

1OV

DTN KON DINNNA -2

NNRXIND MYNYN

TPO NN NNINND MNPY NIINX

NP> N8P

MIINN N0

M) N¥DND PN

[+26% ; +366%] +142%

DTN XY DINNY

(771) DX DY NMINNN TO

(917 700

VIVIN) KNNN PN [-99% ; +629%] -76% | DIININ ND DINHY MMNN NMINRN
(0oNmM

P9y NN [-6% ; +132%] +48% | DI NO DNNS | OYIIII” + 77N : NMINNN DDD

1DV)9)

DY WANN DTN DXNNY NITON MIAPY NMINNA OMIPYN D MNXID 1N 3.16 NYIVN
+ T71) NMINNN HHI2 7OV MNNNT NMINND NPW-IR DIV DY MNNNN TO2 NP NN
M ;200 55920 ;75 WAd NOWNNN NP 11D :ND DXNNNA THYHNI (DY) DY 05D

DY MNNNA DY NN 5I1VN M1APYa

- 85 ¥151 My 19N ,AMN OX NMID NOMND

DY NMINNA 27% SV RPN DT OY NI 1PN INAIN DDV N 0291 6 XI5 D))

[-40% ;-11%] 7O NN DY , DY)

DY MNINNN TO N2Y NMINNL MDY OITNIN IPAPN XD ,DMITMIN XY OINNN NIYTON Mapya
OUYN MYNYN DNMY 1N XOY T DDV 1 TH0 dNNT I1IP2PNN) MINNNN NMIRNN DN
DY DNIN NNNNI NMINND DD MN2Y TUND (NIRNIND

NMYA 00 NY1ON (4)

11919 AXND ,0°13017HN D2 ,DINNN 4-1 YXIA NT DV

napn
,’,j?l:_&’?, ’;’f;g;’ 7’199?\3 919°0 N0 NN ND VN2 2777 | 1707 N DV
nowa
N n;IN
2008-2010 | 2004-2006 | 4 nn W | 2007 721 | 4 1IN T2
MYTY NaSNN .
,0>199 MY . 6-7 DYTIN
2009-2011 | 2005-2007 4 MINN 2008 553 4 N7
nms 4-5 DVUTIN -9 on
2009-2011 | 2005-2007 4 NN NITON "IN 2008 40 012D NOND
MYTY NaSNN Y 4-5 DWTIN
2009-2011 | 2005-2007 4 NN 0712 N 2008 768 77 PN
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: DWN9) DY MNNNN TO N1AY , NN DXINNA NIV MNNN ,NITD NN PO

mipa Mg 79w 7o

D" X7 DTMNN/ DNTANA X7 DMNY MR NNK- 19%-  MNK- 19%- NX
2074 2747 0 0 1
2356 3184 9 14 2
2356 3184 1 8 3
2356 3184 8 7 4
18 29 >"no

O- O- mipa nmMipa 719w 7190
INOR*w ~ w INOR OR comp treatment NNK- 19%-  mnx- 197 X
0.01 0.05 0.28 1.32 0.76 1.00 2074 2747 0 0 1
-0.77 5.46 -0.14 0.87 0.74 0.64 2356 3184 9 14 2
-1.58 0.89 -1.78 0.17 0.74 0.13 2356 3184 1 8 3
1.62 3.72 0.43 154 0.74 1.14 2356 3184 8 7 4

-0.71  =Sum In*w
10.12 =SumW

-7% 0.93 =WME
196 =z
-50% 0.50 =left
73% 1.73 =right

3.17 1920 .M DY MNNND TO2 NP NN NN N 91NV MIAPYL M MNIY 1N
Y9IV N0 N2Y MDIYNN ONSNDN NN NNIDN

TMIX NINN - DINNNA 4 21DV N0 NAY MOV ONNNN .3.17 NP2V
Table 3.17. Evaluation results for treatment type 4 at junctions - signing a junction
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VIVN ; KNPN PN [-76% ; +1382%] +87% OMTIN DINNY MMNN NMINRN
DN

N1 NN [-32% ; +19%] -10% DMV DNNN | OYIIDI + TN : NINNNN OO

1DV

DTN XD DXNNY NPN NNPIAN NP 1Y 1 INRD VI *

D)9 DY NMINNN TOA DT NNIN NNAXI NNIY IINPN MIAPYA ¥ NMINIY I 3.17 NHaIVNH
VIV APY) MNNNA MOV YTOIN DAPN XD MNNNT NMINND NIY TWND  NMINND HDHOD
(DN

02193 MYTY Navnn (5)

:1PNY AN, DTN DINNY 11-2 Y¥I2 DY DV

, napn
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2009-2011 2005-2007 5 o192 2008 55 2990
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myTy 7 V1N o010
2009-2011 2005-2007 5 D792 2008 5614 57 INNDIOP
nadNN NI MYTY NAONN ON
myTy 4 v1N o010 nNNY)
2009-2011 2005-2007 5 D192 2008 65 Mo
nadNN
mwTy 5wTIN O MYTY NA9NN
2009-2011 2005-2007 5 D192 2008 o199 70 b
nadNN vin
mwTy 12 NI MYTY NAONN

2009-2011 2005-2007 5 o712 2008 o710 443 NI

naonn | oownn NI MYTY NAONN )

2009-2011 2005-2007 5 myTy 4-5 SR DTY NONS 00190 | 8.2n7p | 461 NOMN
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o2 2008 971991 NN NNIRNN
VIPW
naoNN MYTY No5nN , 01
mvyTy 8 vTIN O>199 MmN
2009-2011 2005-2007 5 07172 2008 4 5700 PWn
nabnNn MY MYTY NAONN
muTy 9 vwTIN o0
2009-2011 2005-2007 5 0193 2008 5714 LVRAND)
nabNN oVvTIN Y309 NI VIV NOIND
72009 | 20062008 | 5 | mww | 16 | UPS o mown 40 s
o1 2009 yay
: DI DY MNINNN TO N1AY ,NIN DINNI NN NININ NI, NN POND
mMipa Mipa 719w 7o
DN X7 DNTANN DAY M2 MNR- 19%-  Anx- - 9% N
2356 3184 3 11
2356 3184 5 40 2
2356 3184 6 14 3
2356 3184 5 15 4
2356 3184 36 26 5
2356 3184 4 10 6
2356 3184 0 15 7
2356 3184 2 6 8
2356 3184 2 8 9
2356 3184 5 9 10
1918 3023 7 3 11
75 157  >"ho
O- O- mMipa mMipa 71v'o 7190
INOR*w w INOR OR comp treatment INR- 19%-  NNx- n9%-  NX
-2.35 2.35 -1.00 0.37 0.74 0.27 2356 3184 3 11 1
-7.88 4.43 -1.78 0.17 0.74 0.13 2356 3184 5 40 2
-2.29 4.19 -0.55 0.58 0.74 0.43 2356 3184 6 14 3
-2.98 3.74 -0.80 0.45 0.74 0.33 2356 3184 5 15 4
9.36 14.93 0.63 1.87 0.74 1.38 2356 3184 36 26 5
-1.75 2.85 -0.62 0.54 0.74 0.40 2356 3184 4 10 6
-0.47 0.10 -4.72  0.01 0.74 0.01 2356 3184 0 15 7
-1.19 1.50 -0.80 0.45 0.74 0.33 2356 3184 2 6 8
-1.73 1.60 -1.09 0.34 0.74 0.25 2356 3184 2 8 9
-0.92 3.21 -0.29 0.75 0.74 0.56 2356 3184 5 9 10
2.73 2.10 1.30 3.68 0.63 2.33 1918 3023 7 3 11
-9.48 =Sum In*w
Sum
40.99 =
-21% 0.79 =WME
196 =z
-42% 0.58 =left
8% 1.08 =right

3.18 NY20 DY DY NN TOI NPT NNVIN DRI NT IVVL MAPYA X2 MNIY 1
Y9IV ND NAY MDIYNN ONSNN NN NNIDN

D152 MYTY NAYNN - OXNNNA 5 5190 NO NIAY MOIYN INNNN .3.18 NIV
Table 3.18. Evaluation results for treatment type 5 at junctions - replacing lens by LEDs

NXRINN MYNVN

TR0 NN NNINDD MPY NN

nMpPr n¥1Ip

NN N0

N7 NN [-42% ; +8%] -21% D300 DINNN (771) D9 DY MNNNN TO

VYN ; N¥OND PN [-86% ; +320%] -23% D190 DONNY MIMIN MNNXN
DM

oy [+24% ; +99%] +57% DIV OMNNY | DY I + TR NMINNN YD

"DOVN9)

DT NN NNANI TV NN DT MYTY NADNN MIAPYA >D NMINIY 1N 3.18 NYIVNH
YTRIN DAPN) XD NNNNN MNKRNN Y TYRI ,NNINNN D952 7POY) DOYIN DY NNINNN TO2
(DN VN APY)
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0192 MYTY NAYNNI ,NNINA 11229 (6)

2 PNY AININD DIV DIXNNY 3-2 YNIA NT DV

nNPN
NN NNPN ’,?,D)L?J? b’;?o 2190 NO NNeal nm}g;;}mw 2797 | 1777 | Dmxow
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naSnn ;DN PP

mwTy 6- DVUTIN MYTY NASNN SNO1DID
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Table 3.19. Evaluation results for treatment type 6 at junctions - resurfacing and replacing

lens by LEDs
DNNIND MVHIYN | THD NI NNINNL MPY DHINN NP2 N¥IAP MIND ND
MNPV NOY [-34% ; +67%) +5% D301 DXNNY (771) DOYI9) DY NMINNN TO
VIV ; N8N PR [-86% ; +860%] +15% OMTIN DINNY MM NIIND
DN
Yy [+12% ; +110%] +54% DN DNNN | OYOYYIY + TN MNNNN DY
1DIYIN

71 NY 979790 NNIND OXT52 MYTY NAYNM NNIN T2 MAPYL D NMINID 17 3.19 NYavn
N NY1INNN NMINNN NAY YNNI ,MNNRND YD 7IOY NINSNN DOYIN) DY NMNNNN TOA MY
{DMNNIN VN 2APY) YTMIN YAP)

NN MPYNa 9H9°0 1299 (7)

:PN2 VNN, DIV DXNNY 7-1 YXIA MY PV

'3:?1:'&]?' 3732@? 5;09?\, 9190 DD ms;‘:\;;g:ﬂ’ﬂ 2797 | 1777 | nmxow
2008-2010 | 2004-2006 7 VAN T, 0NN DY MPYN 2007 31 25 NN
2008-2010 | 2004-2006 7 2INN MY YaAN NI, MpPYN 2007 412 44 VT2

SN DIN

2008-2010 | 2004-2006 7 2INN MY VAN NI, MPYN 2007 65 [=lph)

2008-2010 | 2004-2006 7 mpyn , " 2007 75 70 NN
MYTY NASNN , T, MPyNn 6-8 DVYTIN

2009-2011 | 2005-2007 7 o012 2008 41 40 T
, T2 07192 MYTY NAdNN 5-7 DVYTIN

2009-2011 | 2005-2007 7 7190 MPYN 2008 781 70 O»YaN
, T2 07192 MYTY NAdNN 5-7 DVTIN

2009-2011 | 2005-2007 7 7790 MPYN 2008 59.2n7p | 70 [ARLA%A

13 2190 0 2Y MOIYNN INRNNND NN NNOON 3.20 1YV

MNPV MPYNI DIV NP 71D - DXNNYA 7 21DV ND N2Y MOV IR¥NN .3.20 NYIV
Table 3.20. Evaluation results for treatment type 7 at junctions - resurfacing, barrier treatment

NNSINN MYAYH | THAD NI NNINND NPV HINN nNP’A NP NMINN ND
777 NN [-36% ; +6%] -17% D310 DINNY (771) DWH9) DY MNNNN TO
N7 NN [-64% ; +89%] -17% D190 DONNN N MNNN
NPY NIY [-7% ; +18%] +5% DIV ONNY | DYDY + TR NMINNN YYD
1DWIN)
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NN XYM 3NN NNINI MNPV MPYNA D19V T2 MIAPYA X3 NIRIY 1NN 3.20 NYILVN
DTN IPY N KD NMIRNN DD IUNRD ,NINNND MNXND) DY DY MNNNN TO2 NP
.0.15 MPN2M NNI2 NPNAM NNPN DIYIN DY NNINNN TO2
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nPN nNPN o74) 182 NP
mr‘m" ms“m’ 990 NPV N ’ n\a\un‘ 1 3 BY
NITON , 0192 MYTY NIONN
2009-2011 | 2005-2007 8 oMY 2008 4-5 ownn | 90 NOVIN 19
NITON , 012 MYTY NAYNN NP PNY HN
2009-2011 | 2005-2007 8 oYY 2008 5-6 ownn | 553 4

13 21900 D N2AY MOIYNN INRNNND DX NNOON 3.21 1YV

D>T92 MYTY NAONM DMWY D19V - DIXNNSA 8 DIV ND NIAY MWV INNNN .3.21 1YV
Table 3.21. Evaluation results for treatment type 8 at junctions - shoulder treatment, replacing

lens by LEDs
DRNIND MVHIYN | THD NI NNINNL MPY DHINN NP2 N¥IAP MIND NO
MNPV NOY [-46% ; +98%)] +3% D300 DXNNY (771) DOYI9) DY NMINNN TO
PO NN [-8% ; +219%] +71% DM DNNY | OYOYYIY + TN MNNNN DY

1DV)9)

ND V0N NNIND DXTOI MYTY NAONM DMV D19V MIAPYA D MNXIY 1N 3.21 NHIvVN
VWY DY DY NN NN NMRNN YD1 AUND DP9 DY NMINNN TO2 MPY 7N
YV DMINRD N0 NIOY TN DAPNI XD MNNNN MNNNN

M9 MINN MY (9)
:PPND VNN, DIV DXNNY NV YXIA N PV

napn Av)al WX NAPN
AN NNPN s B 2190 N nowa 1777 | Pmsow
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1-6 ©OVTIN noiN
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MPY MIAPYA D MXID I .NT DIV D NIY MOIWNN OINNND NN NNODN 3.22 1YV
DY MNNNN TO2 NPV 7PN XD 39110 NMISA (1227 IN DX MWTY NASNN) TN N0
22PN RO MMNNN MNXNN NIY .7PDY NNIN NIRNND) MNNNN DY Y IURD DOV
(919201 MINND 95, 1MNIIN NMIND 3 97ND) DTN VWD APY ) TOIN

T NIDIN NPV - DINNNI 9 DIV ND NAY MIIYN OINNNN .3.22 YAV
Table 3.22. Evaluation results for treatment type 9 at junctions - changes in the traffic lights'

program
NNSINND NMYAYH | THAD NI NNINND NPV HINN nNP’A NP NMINN ND
NPY N [-56% ; +145%] +4% DIV DINNY (771) DWH9) DY MNNNN TO
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1DWIN)
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2PN VBN ,IVNIN TAX NNINA YXIA N NPV
nMpn nypn on WVINI NMPN ov
ot 2y [N NPV ND owa WY PIYNONDY | 1T e
NHTON 3-5 DOVUTIN ,2OYTN NITON
2009-2011 | 2005-2007 10 VIV, MIITNI 2008 VYV N NHNNN 4 M2OWUN
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Y2190 N0 712Y MOIYNN OINNNND NN NNODN 3.23 1YV

VIPY ,MOITH NITON - DXNNNA 10 21V N NAY MOIYN INNNN .3.23 1DV
Table 3.23. Evaluation results for treatment type 10 at junctions - sidewalks' arrangement,

signing

IN3INN MYNYN

THO NN NNIRND MY NIINN

NP2 NNAP

MNINN N0

VIVN) DT NI [-95% ; +11%] -75% 0131019 DXNNY (771) DWI9) DY NMINNNN TO
(DN
P9y NN [+6% ; +233%] +88% DNMIN DN | OYIIII + TR NMINNN DIO

"DV

YTOIX D2PNN KXY VN NNIND VIZIYI MOITH NITON MIAPYL 7D MNIY N 3.23 NYIVN
D) .DNNN VWN APY ,MNNNN MNRNM DY) DY NMINNN TO MNIY MNNN MDY
NV DT NDN NINNN VTN APY TIVAR NN RD DX I NMINNL MY NpP>Ta
NN NMIRD NN DY DOIAND NT RYNND TN 7PDY NNIN NRSN) MNNND 5D NAY .MNPNN

IR ND 199 7292 TN

98 Hansn (11)

:1912 V9N VNI KXY TAN NNINA YNNI N NPV

IR NN

113951 NP

29V 0N 29V ND

NLYI VINI NNPN

2177 1777 nms oV

2009-2011

2005-2007 11

N NIANIN

2008

6.4 0P

554 | wadn nny

DT DIV N NIAY MODIYNN INNNN NN NNODN 3.24 1YV

VN XD NMIN NANIN - OXNNNA 11 519V NO NIAY MIIYN INNNN .3.24 NIV
Table 3.24. Evaluation results for treatment type 11 at junctions - widening a non-signalized

junction

INXIND MYNVN

TNPO NI NNINDD NPY NIINX

NP NP

NNIND N0

VW) DT NN [-97% ; +68%] -79% | DV XY DONNY (771) DWX9) DY MNNNN TO
(0N

VW) DT NI [-98% ; +31%] -83% | DMIVMIN NI ONNY | OYOHYI! + 77N : MNNNN DD
(0N 1OWIN

702 DT NMDHIN VAPNN IVMIN XY NMI¥ NANIN MAPYA YD MNXIY NN 3.24 1YaILVN
VWD APY TOYYH MYNPYN NXOD NON OTNIN D OX ,NMINNND HDD2) D9 OY NMINNN
YNVA ,O7N0 YD AWIN KD JTNIRD MMNNN MNRND NIY NPVN NN NMIXRND NN

NN NN INXRN NN DIV NN, MNP

NNINN NI MPYNA N9V (12)
2 19NY AN, DTN ,1)D ,DINNN 9-1 YN DY DV

on

M NNPN

7 7

NN NAPN | 39D NAPN g 2190 1D Aova ) 1 N OV

PN, MPYN N9V BREELY

2008-2010 2004-2006 12 nYNN 2007 65 4 (29yn NYTN)

2008-2010 2004-2006 12 MPYN MPNN 2007 85 4 ARLAREY

2008-2010 2004-2006 12 yay mpyn 2007 412 | 40 %!

2008-2010 2004-2006 12 N MPYN 2007 805 | 784 DYY2
,0>192 MWTY NaSNN

2009-2011 2005-2007 12 7190 MPYN 2008 4-5 DWYTIN 75 70 DOPRYN

2009-2011 2005-2007 12 mpyn 2008 8-9 DWUTIN 444 DYNN

10-12 ©DWTIN

2009-2011 | 2006-9/2008 | 12 DNV MPYN 2008 806 | 805 *NIN

3/2008-2010 | 2005-2007 12 mpyn 2008 1-2 DYTIN 40 31 o2anY
MYTY NASNN ,MPyNn

3/2008-2010 | 2005-2007 12 o192 2008 1-2 DWYTIN 40 35 mNoo
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: DMWN9) DY MNNNN TO N1AY , NN DXINNA NIV MNNN ,NOITD NN PO

NI
DN X7 DTN X7/ DN™TMNn 0Ny Mipa NNK-
2496
2496
2496
2496
2356
2356
1347
2323
2323
O- O- nipa
INOR*w  w InOR OR comp treatment NNX-
-1.18 13.43 -0.09 0.92 0.76 0.70 2496
-9.26 15.95 -0.58 0.56 0.76 0.43 2496
-1.45 12.41 -0.12 0.89 0.76 0.68 2496
-0.26 0.10 -2.77 0.06 0.76 0.05 2496
-1.56 7.46 -0.21 081 0.74 0.60 2356
-0.35 5.30 -0.07 094 0.74 0.69 2356
2.34 3.98 0.59 1.80 0.56 1.00 1347
-2.76 7.29 -0.38 0.69 0.73 0.50 2323
-2.89 4.35 -0.67 0.51 0.73 0.38 2323
-17.38  =Sum In*w
70.26 =SumW
-22% 0.78 =WME
196 =z
-38% 0.62 =left
-1% 0.99 =right

mipa 719w 790
19%-  MNK- 19%- NX
3279 23 33 1
3279 23 54 2
3279 21 31 3
3279 0 2 4
3184 12 20 5
3184 9 13 6
2425 8 8 7
3184 11 22 8
3184 6 16 9
113 199 >"nho
nmipa 719'0 7190

19%-  MNK- 19%- NN
3279 23 33 1
3279 23 54 2
3279 21 31 3
3279 0 2 4
3184 12 20 5
3184 9 13 6
2425 8 8 7
3184 11 22 8
3184 6 16 9

NN NNODN 3.25 NY2V .DOYXN DY NMINNN TOA N7 NINNNI 1T D190 MAPY ¥ NINIY 1)

V2190 N NIY MOIWNN INSDN

NMIND MINI NMIPYNL DIV - DXNNNA 12 DIV N0 NAY MOIWN INSNN .3.25 NHav
Table 3.25. Evaluation results for treatment type 12 at junctions - barriers' treatment

NNSIND MYAYN | TAD NN NNINNL NPY NN NP2 NP DINN ND
Y [-38% ;-1%] -22% *0YI101) DINNY (771) DI OY NMIRNN TO

NPY N [-54% ; +112%] -2% D1 DXNNY MMM MNNN

oy [+5% ; +31%] +17% DN DNNN | OYIIDI + TN : NIMNNN OO

O

TAN INND VIS *

702 NPNAM DT NN VN NNIND MPYNIA 1INV MIAPYA ¥ MNIY 11 3.25 NHIVNH
NPV NMINNN DI 2992 DY KN XD MNNNN NNINDN TNAY TURD D09 DY NNINNDN

.oy

YO YNV (13)

:19NY I8N, D3IV DINNY 2-1 YN NT DV

f Y.
poven T meen OB T ooy | PAMON T e 2 [ 1| B2
YNV JDINNOYY YaN 5N
2008-2010 | 2004-2006 13 nyon 2007 ovvan»y | 85 65 TNY
MNPV LOINN MY MNOVN
2008-2010 | 2004-2006 13 nyon 2007 0N | 805 70 N
: DY) DY MNNKNN TO MY ,NON DINN NIV MXXIN ,NONTY NN PN
mMipa NMup vw 7190
D"IN'W X7 DNTMNN D'NNY M2 INR- 19%-  MNK- 197 N
2496 3279 8 30 1
2496 3279 18 34 2
26 64 >"no
O- O- mMipa Mg 719'0 7190
INOR*w w InOR OR comp treatment NK- 19%7-  mnx- 197 N
-6.60 6.29 -1.05 0.35 0.76 0.27 2496 3279 8 30 1
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-4.24
-10.83
-45% 0.55

-66%
-13%

0.34
0.87

11.67 -0.36  0.70
=Sum In*w
17.96 =SumW
=WME
196 =z

=left
=right

0.76 0.53 2496 3279

18

34

NN NNODN 3.26 N2V DO DY NMINND TOA DT IRIN) N3 21DV MAPYA XD NMIXIY )M

T 210 ND N2Y MOIWYNN OINNNDN

NYDM YNV - OINNXA 13 5190 NO NIAY MOV INRNNN .3.26 1YV
Table 3.26. Evaluation results for treatment type 13 at junctions - pavement treatments

NNXINN MYNYN

TR0 NN NNIRND NNV INN

NP NP

MINN N0

P [-66% ;-13%] -45% D309 DXNNY (771) DWI9) DY MNNNN TO

VW) DT NN [-89% ; +158%] -48% D190 DN MNN NINN
(D)

N7 NN [-31% ; +27%] -7% DNNIN DN | OV + TR : NMINNN DD

"DV

NPN2M NI NNAY) DI DXNNNI NYDN 21DV MIAPYL 2D MNIY 1N 3.26 NDIVN

DT NN NNYI NDIRND D91 MNNNN MNNNM NIY TYUND D)9 DY NIINNN TOI

939 229N M7 NN (14)

:1912 28195 ;739970 THN NNIND YNNI MY 2190

nNPN nNPN o74) nNPN ov
m-m:"m" m]s‘b" e 2PV NO nowa ‘mu WEIY INURONDY | 27T | 1T |
OO M 2379990 MIT
navNN 22" mMNN NITON
mwTy NABNN ,OINVIN
2009-2011 | 2005-2007 14 D192 2008 DTO1 MYUTY 232 35 YNYI)

NOOIN MIAPYA D MNIT N .NT IV NO NIY MOIYNN ORNNN NN NNIDN 3.27 NIV

5592 YHYY DWIA) DY NMINND TO2 DT NNIN NNOXI ITMIN NNINA DX I I
L9579 599102 DY) MNNN XD MTNNN NMIND PN XY ,MNPNN PNV ,NT NNINI . MNINND
MINNA MY NI XY NON NMIND OND N2AY 195

2753510 77X NADIN - DXNNNA 14 519V D N2Y MDY INNNN .3.27 1YV
Table 3.27. Evaluation results for treatment type 14 at junctions - adding pedestrian fences

NXXINN MYNWVN

TNPO NN NNINDND MPYW NN

NMPr NXIP

NN N0

N7 NN [-67% ; +53%] -29% DIV DINNY (771) D9 DY MNNNN TO
oy [+10% ; +247%] +95% DIV ONNY | DY LI + TR NMINNN YD
1D

NINN DIYN Y NY1ON (15)

: 1919 AXAD TN NYNN DHYNI Y82 DY NIV

MINNT NNPNH ??;g?;? .;;?D 2PV N nur\;)s;zgu [alanbiabl 1777 nms ov

2006- DINDINY NTIN NN
DY NYTON 6-8 DYTIN M2IPNNA TAN MY no”Md
9/2009-2011 2008 15 YN DIYN 2009 9995 | 6400 MY Y

Y NITON MAPYA 2D NINID I .NT 219V ND Y MIIYNN ONININ DX NNOON 3.28 YAV

NAPNA ,NYYNY MNXNN H952) DI DY NMINND TO2 DT NNIN NNINI NYNN DHYN

NN DY NODIAN 1T NIIWAIY NPIN ,NNT OY .DIND TP N INNI NMINND 190N ,PINNRIN
OOV VAPNNY THON NN D)) MNNRNL MNPYY HWYN JTNIX PTIND 1NN XY 7193 TNN
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MINNN NMIRND NPYN YTNIN 1I7 ,NNNX NN NNRN NI AN NNPN NT INNA (TIND

13 2190 N MN1AY AVIN KD

NYNN 2HYN Y NITON - OINNXA 15 5190 N NAY MDD INNNN .3.28 1YV
Table 3.28. Evaluation results for treatment type 15 at junctions - arrangements near a

roundabout
NNSIND NIVAYN | THO NI MNINNI NIPY NN nNPA NN NN ND
N7 NN [-100% ; +1153%] -98% DYIVIIN DOXNNY (71) DOYI9) DY NMINNN TO
N7 NN [-100% ; +953%] -98% DRIV DN | OYIIII + TR NMINNN DID

"DV

095NN NIHYN NV 3.3

PNY (1 P39 ,1.3 NY2VA NPIYI NXI) DXAONNI PNYN NPY DY DD 6 NN 1T IPHNA

9N DL MIAPYI NMINNA DMWY DY MIIWYNN VI

99N1"2 HMIY NYTON (1)

11912 28D, TAN INNI YA NT NPV

NP nypn Av)a) No 1N NNPN
ettt Iy S | PONO | I ¥ Aovn. M | 17T | IINDY
7/2009- 2006- 1 nToN _— 1-6 DWTIN TN 4 DON 9NN
2011 2008 A 9 2009 N 1w
: DN DY MNNNN TO N1AY,NT INNA NN MIRNIN PND
X7D0Tny Mg Mipa Mipa vt 7190
omnNy INR- 19%-  NnNx- 197 X
3465 6025 16 11 1
16 11
O- O- mMipa Mipa 71v'o 7190
INOR*w  w INOR OR comp treatment INX- 19%-  MnNx- 9% N
6.03 6.50 0.93 253 0.58 1.45 3465 6025 16 11 1
6.03 =Sum In*w
Sum
6.50 =W
153% 253 =WME
196 =z
17% 1.17  =left
446% 5.46 =right

NP NPYO DT 9ONNA NDY DN DY NINMXNN 90N ,21I90VN MIAPYA OO MINXIY 1N
MIMXNN 2NN DY IWYNRD ,99NN2 DXNNIN TIWHN TAX PON INNND DOV NMIND NP2
SMOLY TN NNIN HY INYIYN D NMNNY P20 .MONIN DN DINNK DINNY D) DOWIVN 9ONNa

9NN NMINRND 2NN DN NMIYD YT P290N NN NON

99¥N Y25 1N RY 190 ,117N0N MNNN 3 9700 MY DY 99NN ,NNNN MNPNN DYl
NN NYAPNN ,NT GoNNA (DY) DY YD + T/N) MNNNN YD 12D .NT NMXN NO MY
[-11%; +57%] 720 NN OY ,+18% : NP2 NP NNWY OHY

YTRIN DAY DAPNNY 5IT) THO NN APY DN D1DVN NYIYN 12)D DOYD IMNY MPIoN Hva

UAPNNIY MNNNA NNV ITOIND NPVUYN MYHVND DNMD XY YSHIN ,DO¥9) DY NNINNT NPOYN
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) PN (2)

£19N2 38105 [, TAN INND Y N 1DV

NPOY
naypn naypn on nNo no nopn
A o v | 9o | N | nowayiva g’ggg 27T 17T | ARV
nHPN U 2007- 182 9NN
2010-2011 | 2004-2006 2 ) 2009 WY NHPN 5 2 m>0)
: D)9 DY NMNNN TO NIAY ,NT INNA NIIYN MNNIN PO
X7DTny MiIpa M Mipa 719'0 7190
n"nwy INK- 19%-  MnNx- 19 X
2531 6321 28 60 1
28 60
O- O- mMipa Mipa 719'0 7190
INOR*w w INOR OR comp treatment NNK- 19%-  mnNx- 19 X
2.89 18.89 0.15 1.17 0.40 0.47 2531 6321 28 60 1
2.89 =Sum In*w
Sum
18.89 =W
17% 1.17 =WME
196 =z
-26% 0.74  =left
83% 1.83 =right

TN 3 99NN T DIYIN DY MNNNN 190N 219D NNIYD DI19VN MINK NNPNI D MINID N

DMPYN MM D) 19APNN DT DIRENDND NNPAN NP NNWY INY MOP NN

DTN N T MOINNID NNMPNA NMNND 900D MONT ,NMINNN 5521 MIINNN NMINNI

DMNPXAN NXIP NPIYD INY NIV

NI IVIN NNPN YN ,AN-DN POINIVNIA DMIDINN DXAONNN TAN IO DT GoNN D
IMNL,ODYTY NYNN PO GONHNN TN MMM HYA .9oNNI NYNNN ANN NDOYWH M9
NP DY IWPNN XD OPNY IWON .7V TN NINMKN DY ONDN 1900 I8N NIY 9oNN
OUYN NMIYRVN ONMD KD YNIN 7252 TAN 9NN NPPTa DY ,NNT OY .Y 9NIND DNINN2

T 9190 N0 MY YAPNNY NMINNL NNV OIITOIND
q5NN NININ Y2 PN (3)

2PN NN, TAN INNA YXI2 MY IV
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nypn
,’:2:&11 ?793192? 7’109?\9 2190 NO _?;_& NN MINN9 2777 | 1777 | N DY
nowva
RPRYA) VN TN
nynn Y | 6-DUNN nynn 9NN
2009-2011 | 2005-2007 3 aonna 2008 11 90 89 VODIN
: DN DY MNNNN TO N2AY,NT INNA NN MIRSIN PND
X7D0Mny Mg MiIpa MiIpra 2190 7190
n"nwy NK- 19%7-  MnNR- 197 N
4411 6081 3 15 1
3 15
O- O- mMipa NMup vw 7190
INOR*w w INOR OR comp treatment NK- 19%-  MnNx- 197 X
-3.22 2.50 -1.29 0.28 0.73 0.20 4411 6081 3 15 1
-3.22  =Sum In*w
Sum
250 =W
-72% 0.28 =WME
196 =z
-92% 0.08 =left
-5% 0.95 =right




L1172 NI TP DY) OY NMINNN 190N )90 NNIYD 1VN MINX NNPNA D NMINID N
NP2 NP NNWY D)

RPN MIAPY D MR N DT DIV NO NIAY MOIYNN ININN NN NNODN 3.29 1YV
NMINNA DT NN ,1D) DWW DY MNNKNN TOA NP DT NNAXI G9NN NYNN Y2HYN
INNNN YY) NYNINN

q4oND2 NYNN P2V NHPN - DXADNNA 3 DIV ND NIAY MDY INRSNN .3.29 NYAV
Table 3.29. Evaluation results for treatment type 3 at interchanges - building roundabouts

INSIND NMIVAYH | TAD NI NDINNI NPY NN nNNPA NXIIP NINN NO

Y [-92% ;-5%] -72% DYNPY XY DINNY (771) DO DY NMINNN TO

I NN [-94% ; +497%)] -38% DMNPY XY DONNN MMNN NINN
(DN VIWON)

N7 NN [-84% ; +13%] -58% OYNPY N ONNS | OYIIII” + 770 : NMINNN D95

1DV

mMpyna 99’0 (4)

2 PN2 NN ,DINN NV YN Y NV

, nypn
,’,:::_&’?, ?’9319@? 7109?\3 NPV NO 1);& NN MINND 2777 | 1707 %\i
nowa
MY VAN MPYN
51950 M D) ;NN
29V pPMMLA
4 Mpyna 9onn 2008 npnyn',mpym
AV MIN
PPN ,NIPA NMIN 9onn
2009-2011 | 2005-2007 Ww.N | 40 1 no
naonn MPYN NONN
Balp)Y)al npnyN ,MmMNvLI
navnn Pnn ,MIP2 NININ
myTy DUNIN | MDY MYTY NAONN Rplatal
2009-2011 | 2005-2007 4 o792 2008 5-7 o1y | 553 2 N9
: DY) DY MNNNN TO MY ,NON DINNA NN MRNIN OND
X7DTny M MiIpa Mipta vt 7190
omnNy INKR- 19%-  AnNx- 197 X
4411 6081 21 23 1
4411 6081 11 11 2
32 34  >"ho
O- O- mMip Mipa 7190 7190
INOR*w  w INOR OR comp treatment NNK- 19%-  NNN- 197~ NN
2.52 10.93 0.23 1.26 0.73 0.91 4411 6081 21 23 1
1.76 5.49 0.32 1.38 0.73 1.00 4411 6081 11 11 2

4.28 =Sum In*w
16.42 =SumW

30% 1.30 =WME
196 =z
-20% 0.80 =left
110% 210 =right

DY NMINNN 90N 7YY NNIN NNAXY 90 NNIYY 5I190N MINK NNPNA D MXID NN
NP NXIAP NNWYD ,DOVIN)

D219V MAPYA 7D MXIY NN .NT DIDV ND NIAY MOIWNN INSNN NN NNODN 3.30 NYaV
DY TN ,0°¥39) DY MNXNN TO2 MDY NNIN NNAK) GoNNA DXDN DOP DNV MPYN2
251 7PN KD DIDVN D NN NMRNN DDI2 NPNI DTN TMNNNN MNXN2 DT NOIN
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Y99 4NN WY DNHVPN DIDDVN N>, NINT DY ; DI DY NMINN DTV DN >TD VT

(1DW39) DY Y9997 NON ,IPAYL) MNKRNN 9992 NTPY DIN RN

MPYNI NPV - DX5NNA 4 DIV D Y MOIYN NN .3.30 1YL

Table 3.30. Evaluation results for treatment type 4 at interchanges - barrier treatments

RN MYNDYN | TAD NNII DNIRND NNV NN NMpPra n¥IPp DIMND NO
1YY NN [-20% ; +110%] +30% DY ND OINNY (771) DOV)9) DY NMINNN TO
[RRRARS1IAD)A] [-100% ; +2140%] -86% DY XD DINNY IIMN DNXRN
(DN VW)
My [-42% ;-10%] -28% OPNPY RO ONNY | OY DI + TN : MNRNN K9
"DV
q99n19a Y N9 (5)
:19N2 XN TN INNA YXIA NT 2190
nypn nMPN v7A) VINT NP
AN 138 Sy 2190 N0 Jnn AovA MM | 27T | 17T | NSOV
7/12009- 2006- IS | qopyy | 176 VTN mpnn 9o
2011 2008 5 q5nna 2009 | 721 2 mony
: DI DY MNNNM TO NAY ,NT INNA NIIYN MNNIN PND
X7D0Tny Mipa Mpa Mg v 719w
n"nN'y NNK- 197 NNX- 197 NN
3465 6025 2 8 1
2 8
O- O- mMipa Mipa 71v'o 7190
INOR*w  w INOR OR comp treatment INX- 197 MnNx- 9% NN
-1.33 1.60 -0.83 0.43 0.58 0.25 3465 6025 2 8 1
-1.33  =Sum In*w
160 =SumWwW
-57% 043 =WME
196 =z
-91% 0.09 =left
105% 2.05 =right

DY MNNNN 90N DT NN NNMN Y NNIYD DI1I9VN MINK NAPNA D MK 1NN
YOP NMXNN 990N ,7252 THN NN NN 2APY NP2 NP NMYY 1T 99NNa 009

JPNAM NPNXR DRINM

N

990N WHIT ,NMINNN Y9521 MNNND NNINN OMPYN NN D) 1DAPNN DIDNT OINININ
VWON IAPY .ANPXA NP NNWO DT NN IRINN TP OINRIT NNPNT MNNNN
2V VIAPNNIY NMINN MNPV OITHIND TPYYN MYNYN DNMD KD Y8 ,MNNA PHY DNNIN

90 1O

MaN 11254 (6)

2 PNY A% ,0INN NYIINA YXIA MY 19V

0N napn

’:9"7” 1957 NNMPN | 19V 919V D NY VNI OIS T TT | s ow

NN 5 NN nowa 2 1

,19N7 T2 W3 TN MONT T

MYTY NASNN 9onn DVTIN | NAONN MNP0 MY MIaD 9onn
2009-2011 | 2005-2007 6 D192 2008 5-7 oY Mmmymvry | 57 2 1)
Y YIAN TIA 5 21NN YYY YIAN T 9onn
2008-2010 | 2004-2006 6 9NN 9 2007 44 4 nyavn
MY YN T - VI TV, 99NN MY 99nn
2008-2010 | 2004-2006 6 9NN 2007 5 4 [2aNA)
7/2009- A T DVTIN -11417-5 1-n MaN7 117 92NN
2011 2006-2008 | 6 | moynmnben | PP | 2000 4-6 mpyp nndwn 15417 | A7 L G
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INOR*w
-2.96
-6.70
-9.71
-2.96

-22.32

-23% 0.77

-38% 0.62
-5% 0.95

: DWN9) DY MNNNN TO NAY , NN DINNA NIIYN NMIRIN PO

X7 DNTANN D'NNY nipa nmipa

w InOR OR O-comp
6.19 -0.48 0.62 0.73
28.67 -0.23  0.79 0.83
43.22 -0.22 0.80 0.83
6.19 -0.48 0.62 0.73

Sum

=In*w

Sum
84.27 =W

=WME
196 =z

=left

=right

o"MnN'y NNX-
4411

5251

5251

3465

nmipa
O-treatment MNK-
0.45 4411
0.66 5251
0.66 5251
0.45 4411

mipa 7190 7190

19%-  MNK- 19Y%- NN
6081 9 20 1
6321 48 73 2
6321 73 110 3
6025 2 4 4

132 207 >"no
nmipa 719'0 719'0

19%-  MNKR- 1oY- NN
6081 9 20 1
6321 48 73 2
6321 73 110 3
6081 9 20 4

99002 DT NNANY DIOVN OINNA 90 NMYD LN MINK NNPNA D MXID )N

NP2 NHIP NNWY DY DY NNXNN

TI2Y MIAPY D MINID JN AT DIV N0 Y MOIVNN ORNNN NN NNOON 3.31 1OV

T2 ,0o¥39) OY NINIXRNM TO2 NPNIM NI NNAXI DXA5NN DXADN DY9P DINDWI MONT

DY NMNNA NPWYN N0 .MNRND 9952 DY NNINY MMNNN NMINND DT NNID DY

91901 HY TPNINMA MY DY WAND DN

MM T2 - ©XA5NNA 6 219V ND NIAY MOIYN INNNN .3.31 NIV
Table 3.31. Evaluation results for treatment type 6 at interchanges - ramps' resurfacing

INSINN NMYAYH | THAD NI NNINNI NPV NN nNPPA NP NMINN NO
Y [-38% ;-5%] -23% DYNPY ND DXNNN (771) D9 DY MNNNN TO

N7 NN [-57% ; +82%] -12% D»NY XY DONNN N MNNN

9y NN [-1% ; +22%] +10% ODYNPY XD DNNS | OYIODI” + 770 : NMINNN DD
1D
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HHYNN SYNNIN MIOYY MNIDN MIYN .4

MUVNINN MIIYNN ININNY DIV 4.1

D772 1NV TUNR NPNVYN MDY HY DIND 34-D PMINV MDY MY Y N IPNNA
NNY NN YAPNN (NPNYN NDW) D190 N H5Y .2007-2009 DMWY IRIYI NPNPY XON
N¥IAPA OMNMPYN NN DIV MY NNWD MHINRY NAPNT DIPVLN MINNI NNINNA
- DODN TIY WHPIWY NOYT DIDV 11AYY DMYN DINND I1OXIY NNINNL OMPYN .NNP1
THON NN MDY DI 1AWIN TTHN DY YXINNN TIVD TUNI ,DI90N ND 297, NPDVPINRD TTH
NMNNN , DI DY MNNND TO NIAY ,IPP¥2 ;DN MNNNA DMPWN .(0.05 MPNAI NNI2)

(DY) DY Y905 + T7N) NINRNN D531 MNNONN

LPNN2 NNAY DPNYNN INDY DY MDY IRNNDND 01D MINAIAN PNY 4.1-4.4 NMINDIV
DMPY DY DMTHY DDV MND DTN DXNNY ,TIT OYOP : DMITONN MDD ONNNA
.DY2>0N MNIIVN YTNZIY DMIPIYN DIRINNN PPN .NMINDIVI DOWITIN NMNNI DPHIMN

(91920 "D 13 57ND) 4.1 1YV - BT IYVPA MHYNI 0YNDVY (1)
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Table 4.1. Summary of the evaluation results for road section treatments, received in the

current study
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Table 4.2. Summary of the evaluation results for junction treatments (compared to control
groups: signalized or non-signalized junctions)
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Table 4.3. Summary of the evaluation results for junction treatments (compared to another
control group - all rural junctions)

5552 51W YTHIN MY TN 702 MW YTOIN MAVPINY N0 | 'on
IINnn MINNI DOYIN DY NMINNN (5190 NN 190N - DMINDI)
mMIMINN
N7 DI NN NY -52%
(DoNN) VIYN) [-71% ;-21%] (9) Ivam 2w 1
oy 7 NN -29%
(-49% ;-29%] 14 o mm |,
Yoy NPY NHY NPY NHH (26) 91990 NMIIN NITON 3
Yy NN PN NN PN
(oM 011”%) (eARp) mv]nm) (4) 300 N IS TN
7P N8N NY NPY NHH
(DN VW) (4) *1NNINa D>ININN NITON 4
P9y NN NN NO N7 NN NNINA 0792 MYTY NASNN
(D) VW) (11) 9vmn 5
5y NP N8N NY Oy NP MYTY NASNM NNINA TN
(DM VYD) (3) 9790 NNINA OYTHa 6
Ny N7 NN -20% NI, MPYNI NPVY 1A
2[-38% ; +2%) 7nwmm | 7
Oy NP NN NS NPY NHH MYTY NASNM DM9IWA DIV
(DN VWD) (2) N nmNa,oTva | 8
5y I (o’z;?w)?)\:zgm) ™5y I (2) *91397 NN NPV 9
5y NP NN NY DT NP NNINI VPPV MOTTH NITON
(190N) (D) VW) (DM VW) (Hwmm | 10
DT NN NN NY DT NI
(DN VIVWN) (DN VW) (DN VWD) MmN No Iy mann |- 11
‘Y DT NN -28% ,NNDINN NN MPYNIA 90
[-43% ;-9%] (9 o m omnya | 12
‘Y DT NN -50% 1970 NNINA YD MNPV
(DN) VIVIN) [-68% ;-20%] ()| 13
5y NP NN NY DT NP NNINA 937 Y91 MITI NN
(MNINN PN) (L * o | 14
DT NN NN NY DT NP
(DN VIVN) (DM VW) (DM VW) (1) nynn Swn Mo nyton | 15

D192 MYTY NAONN : 11D OMP DYV NIDINT ,DONYD *
HOYIN) DY IO + TR 99D
0.1.n9-2pnm’

(09190 "D 6 5"ND) 4.4 NHAV - B2AINNA NHYNL DINIIVY (3)

NMINDN 990N , 21901 MINN NMHPNA TAN 99NN 1N GONNI NNIN NITON NON DI1IDLVN -
(093 DY HHYDS + TN) MNINNN DY 22)D D) TURD ,NNPE NXAP NNIYD 1YY DOV DY
ND INYAYN TUND 95NN DXNNND TIVHN TAX PON MPN D90W NNMIND .1PDY NN NNV
YNIN TAY2 TAN NNMIX NPT MIAPYA 99NN MNNNN AXN AN NIYD YT P00 NPIN NNMN

.Y D190 N0 NIV DAPNNY NIMINNA NPY OITNIND TOUYHD MYNWYN DNMY N

DY MNINNN 901,299 NMIYD DIV YINN NNPNA .THN 99NN NN IWI NNPN NYOWN -
DYI)T DINSNN IUND ,NNPIAN NP NNWD INY MVP NN TN DT 99NN T DVIN
19W DY IWPNN XY DPINY IWIN ,27ND .MNKRNN D91 MNNNN MNNND NIY O) 1Y2ApNN
YYD MYHYN ONMY KO YN 7251 TAN INX NPXTA DY NNT OY .99NN2 YMNdO2

13 9190 N0 NIY VAPNNY NMINND NOY OIITOIND

64




D) D) DY MNNNN TOA NPNM DT NNANI 99NN NYNN SHH¥ NNPN M1APYA -
IMRNN 59521 MNNINND MINNRN DT MDD

DY MMINNN TOA PYY NNIN NNANI 99NN DD DIOP DN MFY0I2 0221950 MAPYA -
ND D10VN MNRNND DY NPNAM DTN MNNNN NMIRNA NI NN OY T2 ,00)9)
q4ONN2 WYY DOPN DNV ,NNT DY ; DI DY MNKN NTPD OIIND YD T DY 7N

L(7DOVI9) DY Y9557 DN ,IPIYI) NMIRNN DI DT 1IN NRIIN 29D

991 ,NMIRNN 90N DT NNIN IR NDVN INND 99NN NN N MIAPYA -
TAN INNR) MMM PIY DONMN VYN APY ,NNT DY .NNPXA NP NNIWY NNV DNON
A2APNNY NMINNA MPYOITHIND NPUYN NMIYOYN DNMY KD yIn (7292

MNNNN TO2A NPNAN DT NNANI DADNNA DD DIOP DN 7907 71227 MIAPYA -
NPYN N0 . MNNRNN D952 7YDY NNINY NN MNKND DT NN DY THdX2 0009 DY
21901 HY 7NNV MDY DY WAND DV DY NNINNA

D5NNA TPNYN NV HY MDY IRNND DD 4.4 NYAV
Table 4.4. Summary of the evaluation results for intersection treatments
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TOPNY VN DIRINNN NXNWNA L) 1D .D¥27 NN MPNN YW (meta-analysis) YODMOLOD
.DY29YN DONAN DNIAYY NMINNN MDY DINRD N DNV M P2 PNRTOY
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YI9OY NN2Y DINMPN OITHVIND NITYI VX ONOINT IPNNA IVAPNNIY MODIYNN INNNN N1NID
DINNY 195V ,(2002) TNM :ONY NIIYN MIPNN MDY TINN NIND ONINT OMY NPNYN
:I9N NI90 MMNPNN 1T MNINDIIAN )PDNN THO YY DMNODNN D TNIND .(2009)

THPAYN MNDY DY THPMNMDI MDY XYL 1NN PPNRn TTHN WY (2009) Elvik et al (1)
,MNIND MDY HINK NN OININD NNINN NPYN YIIY DT 902 .MV MNPV NMIIYNMN
(790 NN 95%) 0.05 MPN2II NN ,YNININD JTOINRD LY 212N PHNN 512X MY

DN NTIAY M9 ANNNN L,2A’NINA DOMAVY (2010) (HSM) Highway Safety Manual (2)
0’577 MDA AVNNNA MNNXN NVND OOTIN OIXIN TITNHI .NIVYD THINRD D27 DONNPN
N2Y ,NMINRN IOV OINTPN NN NV TITH .NIYNNN MITON DY DINVN DIMINNI) ,DONNN)

.(standard error - PN MYV ,NYYNY) 1PN N1OVDI YINND TTOIN NN ,0MNY MINYN MIMIND

DONYNI NMINND DT ONTPN 1D OY (2012 ,2010) Austroads Dv D»H700IN TINT (3)
NV NMINNT NP ODNX DOONN YN DDITH .MMV PNYN NPXY DNWPN
(M2 NP TII) TIV DI PNVIAN NN PN, DMV PNV

Crash D»p ,7n0 .M SN ¥ NMINNA NPV ONRTPNY TIPIRND IODL D PIYd
Sy DNDN MMNON PIIONND N NPNWN SYSNN NYavN RV WX (CMF) Modification Factor
.(2010) HSM niX ,X1DYTD NN - O)IWY 1900 1810 NXINY,DY02N ONIN NNIYY ,NNINNL MDY
1N OP NNONN DY CMFN 79y ,MNINNN 79010 NN 1PN - MNMDIN NN 19U SYNNIND TUND
Tya ,1.0-n 5y CMFD 79 MNNNN 99010 NOTIND NN PIONNDD TIY IWND 7979 ,1.0
NANT MNPV NN N8N DT OTPN (2009) Bonneson and Pratt »aY 9020 »NND 1Y 1-1 TvY

.DMDN 19N PN MPY MIAPY INRND MNPV TIIRD NNV

MNNNA NP ONTPN DOVNYN DY TPNYN OYNNN DY DMWY IPIND NN NNYD
Bonneson and Pratt ;(2008) NCHRP 617 nX1 - (CRF) Crash Reduction Factor o»apn
JPNYNA YNMINY0A MOOWN NRNIND TONIY NN MY NN XV CRFN .(2009)

WpnRY CMF NMINN2 1Y DTPN .NIND 19N 92010 10 CRFN-Y CMFN 2 9wpn X
: 191199 TN TITN PIANNA NOYW DY

CMF=Nyitn/Nwitnout

IUND
S PYONNIN DY YTNN TIVD DY NN NN MMINNN 19019 - Ny
JPANNDN DY WTNN TIVN KDY 9NN MO NININNN 99D - Nyithout

19N9 T PIONNN MNP MAPYa - CRFN - TONNY TYY MNINNN DINN 1N
.CRF = (1- CMF) * 100%

SYNNIN MDY (2010) Austroads ,(2009) Elvik et al : 195 010N XoN MMpPHNa ,NNT NNIYD
S PO NAPN NYIVN P NINAN NNMP IYRD ,OONINNA DD 7772 ,NIRVIIIN NV
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MW MNNNN 190N NN PN - MNYVAN NN WD SYNNND TUND .INMD DY SYNNIND
NN SYSNND TYND [, TONDY L (-) Y90V 10D DY DIVINNI NNINND DT NIRVIND SYSNNND
2PN YO0 DY DXDNNI NMINN 1YY NRVIND SYNNINRD MDY MNNRNN 190N NOTHND

IPINRN NN 292 CRE-N MITPRN ,NWyND ,NUNnnun 1N NYNY PNIND 1N (+)

,TPNYND NDOYY NMYPN MNNNA NPWYN TIY JTOIND ORI, MNPHN 932,200 PISY 29D
NN RO N DN (2009) Elvik et al »»wn DY Mpnamn nnio MmonN»nn oy N»p
OO .MNKNA NN OTPN DY (best estimate) Yo Iwnn ysmnn YTIND 95% Sv PNVI2

.CMF-n »71mN> (standard error) ypn myv DXavnN) NMIPIINNRD MDA, NINY

DOTOIND ,DTIPN MNIPHRN PN ININDIAN 1POMN IWPNL DT IPNN ORNNDN NYNIAY
DX SNONN IPNNA NNAIY THINVYNN PNV NMIAPYI NMNXNA DT MDTPN YW DNODNN
92¥2 NNV OINYT PNV NV MIAPYI NMIRND DTV ONTPN DY TN 4.5-4.7 MV
DY NMINNN TOY DXONMNN NON MDAV DN TOIND 217 ONINDIIAN 1D 1IN IN/ NINA
5591 DOWA DY NMIRNA TO NAY DN ONINN IPNNN DY DIRNNNN TWUNRD D)9

7DOW9) DY DY 4+ T7R) MNNND

,D295NN) DXNNY ,TIT OYOP : DMITON MO NVIVY NIY DIRIN 4.5-4.7 MDAV DIRNNNN
: DNV DYPON MWD TYNN NPIYN D) NIV DXNNSIY DT OYVPA DINDWN NIAY TUND

DY VYN 90N INYPY NONRD - YNV IPNNL XMND NYNHD NOD NPNVYNL DINDVN M0 (N)
s MINNA PN NPV DY DX KD 59591 D190 MINN

95 990D MVPY NOND - YNONN IPNNI OPNNI DN TNIN DY NNYNA D NYN OND (2)
DMINNN DD IN/Y DWIN DY NMINNA PN NPY DY DN DIV NN DY

2 TINOY 1N 4.5-4.7 MOV NYNIN

92PN XY ONONN IPNNA ('R ,4.5 1YV NNT) D97 OYOPA FOPNYN dNY DY DOIND 7 NIY -
DINND WX NOX DNDVYY NN ,AP0¥2 [, NDIRNT N MTPN HY OXPNAMN DY
Dy DOWIANND ;117D , 09T PNV MNDY INAY TPNINDAN MIAD INNDIY DXIIYN .0>TT2
MO TINN 455 PNIANY 11,900 .NYND DINDOYW DIV MIAPYL NMOY TUN NMINNA NP
DT HORTPN DNHMP YYD NIMINDIIN N0 TYND ,D02ANYN PN NIND ININA DI NDWN
DNMIN - NIN PNV NV DY 22PNN HNONIVIDL 2NN .0 T2 DDV NIY NNINNA
MO NYIYN MINK APYN TYNNY DIPN ¥ PNINDIIAN PONNN THYI IUN ,MININNT DT

NOND ONINA L, DT MNNN DY NIN DNV

,4.5 1Y20 NNY) NPHYONR-ITY NPIDDN-TH DIDIT MYVPA NVN MNDY DY DOMND 10 M1y -
2995 ,NYN DY NMINNA DT ONTPN DY DXPNNI DI DIAPNN PNONN IPNNA (2
,DINYT DYDIDV MDD 7N2Y ,NMINDD INKNIV NINNI DT MITPN DY DXIIYN YNNVY DIINY
ANPND YW NIRD ONINT MDD YINIT VINIYD DIIRNNI DIPNIND AWNIND D1 NN
2190 NN HY IDDINN DN YD 12,11 DNV MV NAY NMINNA NP ONTPNI VIV DY
,0°27Y0 PN (10 TINN 7) ¥IND NNV DINDOWN MND 217 7D 20 DOWY ¥ )5 IND . TaYa TN

.DYTTIA DIV NIY ,IPOYI ,MNNN DT MNDTPN DINMP NININDIAN MDA TWUND
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VAPNY XY ONONN IPNN (X 4.6 NYIV NIXRI) DINNXI THPNVYN MNDY HY 0N 9 My -
DYDY 1YY DNIY DINND VIYN SV 217D, NMINNA DT HONTPN DY DPNAN DXIIY
ININIVIY DY DIWIANN NOND DI NIY MND 217 NIAY MNINDIIAN MDA INYMIY DI .ION
;DYDY M0 7N2Y DNTNIN INNDI XD MO0 ,NNT DY .DMIDNVYN MIAPYI NMINNA N1
MYTY NAYNNY MY ND IN2Y ;)0 1D .IYNN 2HYN Y NITON IV XD NN NININ
NINA OTIPN IPNNN DY PRINNY NNITA AN MNNXN DY NPAPN NYIVN NIRNNI KD 7DD

NOIRD

TUVNN YITH TNV DY NPAVPN NYAYN DNMD M) XY ;NI TY ,NONR DNOY MDY INON
DIPN ¥ ,199) MNNN DY NYIVN NIRNNI XD APY 19N ,7D>TH2 MVTY NANNY N12Y .Apyn»
JPNYNA DYMNVA DYDY NIYIN NT 21DV POND

D99 VAPNN XNONN IPNNA (2 ,4.6 NDAV NRI) DXNNNI HNYN MNPV DY DN 6 N1IY -
MITPN DY DIIIYN YNNLY DIMY D555 NIN DY .MNNNA DT MNTPN YW DPNAIN
DYPNND AYNNY DD ININY ,DINYT DIV MID NAY ,MIIDA INYDIY NINNL DT
DT OTPNA YIDY DY INPNY ¥ NINT DY .XIND ONINT MDD IV vV DIDINNN)
OV M) TIY DAPNN NIND MNIN TYND ,/NNIND ONINN NITON? 190 ND NIY NNINNIA
NMINN2 DT MNTPN YIDOY DY INNY ¥ )0 10D ININDPIAN PONN NN ,Nt OTPN
DN MINDIAN JPONN DY NRNYND DDA ITON APY 71N NNINI NYDII MV NIY

7292 D190 NN MY PNV DY DY IODANN DINNNNNY DTV Dl

oy YD + T7N) NMNNNN DY MDY NNANI NIND ONIND NMIN NI MIAPYAV 1D DOV v
MIAPYR 7NNR-TINY NMINNA 7PDY DY DY PYNN DIRNNN DI MNINDIIN PO (D))
NN D MIAPYA ,MNNNN TO2 DY [, NNT 0y (2008 ,NCHRP 617 :11)2) nmix¥ Mim

AN NSHDND DT YTIND DNMNND 1N KD LJ0Y .D»NINDAN NNPNA INNT RO

D>29Y YNONN IPNN2 NNV (4.7 NYIV NNRI) DXAYNNI NPNYN dNDY DY DD 6 Pan -
0510 ND) NON DY PN DMV .OMND 3 MNIY VIAPNN MINNNI NI ONTPN DY OPNIIN
M0 Y, MDD INSNIYV NINND DT MITPN DY DYIIYN YNNIV DIINY (VMo 112
NN D219V MO NIY NMINNA DT INTPNA YIDOY DY INDNY ¥ [ NNT DY .DMNDYT DNV
DT HONTPN DY INY DIPNN DATNIN NYIAPY D190 NN DY JOP 1901 DY DIODIANN DN D
NMINNT OMPOYN MINN APYNI PYNND ¥ 095NN DMNOYY DMNIVP IUN NNINNI

JONVYNN N MAPYI

DI NN D ND MIAT MPTHI DMIDNIY NINYN Y NYW 1901 7N2Y 1D PIXY 1) ,qON2
, DM NN 22D DIDIONP OPP - MNO0N-YTY NVON-TN YOP NITY ,NYNN 2IvN PN
NMINN2 DT DY D10 DIXDNN INKNI MDD MMPHRY NNITA dNONN IPNNI IWUND
OOTIN PN DT IPNN NNV TPNIVYNT DONPVN 2T [, NINT DY .IOX DNV Mapya
DT OMNTPN ONMP KU TIMINDYIN MDDV T ,D0MIA0WNN DINVN TINMIY ONIVD

T APNNORINN DY NPY IRNYN WINAD AYITIN VIO NN MNNNI
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ONONN APNN L0997 PUPA TPNYN MNDOY MIAPY ,NMINN NPV DTN 4.5 1YV

21N YIN2 DINX DMIPNNA NNIY OINYT PNYN YNV MIAPYI)

Table 4.5. Estimates of accident changes, following infrastructure improvements on road
sections, in the current study, and following similar infrastructure improvements examined in

other studies in Israel and abroad

HA9NN IPNNI NP KYY DNDWOIND - K

(1) 950N

(*) PPINDIAN MIDDN 977Y NMINNA NPV INTPN 9pPNna 9pPNN1 NOPYND | 'oNn
% :YNONN % :>NONN mnwna
5552 "YW NPY (#)
NINNN DY NMINNA
0)9)
-50 : 200-400-5 '3 200-1 YOPN OYTI NOTHN (1) A NN ND ,INIPY NITON 1
; (-45,-55) -TN 772
i (-20 ,-36) -33 : 400-600-Y 200-400-10 (1) 90N
i (-19,-27) -23 : 600-1000-5 400-600 -1
.(-8,-16) -12 : 1 2000-1 5y T)-2 1000-2000-1
.(-1,-19) -11 : 72y1n DIPY NOOIN
.DIPYN MMANNA NON (2)
100 TN 71 100 DPTI2 DIPY : WD MINONT
TINA 150 DPTIA DIPYD ITOM 129N INPY RO
.0.71 59 MNIND DXNIN -72Y0 IMIPY DY /N 150
NPNINA WITINN 3% 2 MOLPN NTS NN
Y9 NIMINN DD — NPNINA WITIN A DY NITOM
0.92
(-1 ,-27) -15 : NTI90 NPYN MIPNN (1) NI ND N8P ND PN MIPNN 3
.0.1,0.61 : NTI90 NPYN MPNN (2) nITON,NTIMN
.(M2)) -40 : NTI9M NPYHN TIPNN (3) YOPI MOV
A(+11 ,-70) -42 : MOV NITON (1) (1) ">00n-1N
(46 ,-13) -4 : 12> (1) NNDI ND N8I ND DN 1M 4
A-1,-12) =7 : T2 Y YOPI ONMINI NPV (1) DMIVNIN
- TN YOP2
O P90ON
(1) OPOY MN
A1 ,-27) =15 : 190 NPYN IPNN (1) | 0TV N0 | DTV N0 | - MPYn Ipnn | 6-2
.0.1,0.61 : NTION NPYN MPNN(2) | PN ND PN NY ,INYP NTI9N
(M) -40 : NTI90 NPYHN MIPNN (3) NYON-YT YOPI
(1)
.(-24 -48) -37 . ©»9W T (L) | , NV LM | DT DN :AMWN DV | 10-1
(T9) =15 : NN VYV NITON(3) | PN ND PNm NY mmay , ;v
, DMWY NYOIN
-TN yopPa
(1) "50n
.(-24 ,-48) -37 : OV T2 (1) +41% LT NN :AUN DV | 10-2
(TM)) -15 : MNON VY NITON (3) PNam PNaM NY mmay , ;v
, DMWY NYOIN
YD0N-1T YOP2
(1)
-3 ,-25) =150 (1) | ;0T o0 |0y noan ,NINN INDOY 13
PNaM NY PN NY =10 7T yopa

NIN2 DNTIPN DMIPNNN 7Y, MNINN NPYOIITPN PN KD NN DY IND 1Y '
MOV IPNHNI 21DV MINN 190N - ONINDA #

: DMNINDIAN MNPHN *

.0.05 MPNI NNIT DY 5120 PHNN 9123 MY NN MPY % 80 - (2009) Elvik et al (1)
APN TV YT YIND JTOIN ,NNINDL NPY DTPN 1SN - (2010) HSM (2)
(M) 2102, 7109) 1Y TIYY PNV NPT MINRNA DT % P8P - (2012 ,2010) Austroads (3)
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ONONN APNN L0997 HPUPA TPNYN DNV MAPY ,NNINN NNV DTN 4.5 NYIV
(TWNN) 971N2) XIN DINN OMIPNN NNV DINDYT PNV 1NDY MIAPY)

Table 4.5. Estimates of accident changes, following infrastructure improvements on road
sections, in the current study, and following similar infrastructure improvements examined in
other studies in Israel and abroad (cont.)

NONN APNNI DN OITVIN OY DINPYIND -2

TPNINDIIAN MIADN 97y NMINN NPV INTPN NPV % IpNNa RPN AR ONYNI NOY ND | 'ON
(*) Y NMNNA | % :NONN | % :ONONN #
DMIPNNN 55521 NPV NPY
DNTPN MNNDN NMINN2
YN DY) DY
(65 -33)-51 (D) -40% (8) | -31% -32% 717 Yop M
PNam PNam Pam -1 oon-1n | 2
(2) ">00n
-12) -7 : T2 Y YOPA MIVNINI NV (1) A -53% MMV NI - 7790 NMA
(-1, Pnam YNDON -YTD NN
.002) -45 : TPNPY TITA NTIM 1212 (3) “INTYTYOPOY | 5
nHNY NY9I15oN
(2) MY NV
(-1 ,-27) -15 : NTY90 NPYN MHIPNN (1) -29% (N) -23% -50% - MPYH NIPNN
.0.1,0.61 : 1TI9N NPYN MPNN (2) PN NY PNam PNam AYP AT | o
.(M2)) =40 : NTI9M NPYNR NIPNN (3) Y200N-TN YOP2
(4)
,-42) =32 : POYP MINAD MVYPN NPYN MY (1) -14% (N) -13% NN :29WN 190
i (-20 PN PNAIMm ,1OY ,MPYNI NPV
A+6 ,-8) -1 : YNNON P NYDMN NIOO n9I) P2 NY /NYOM NDOO
A+1,-7) -3 : ©O9W NYDM DD =T YOPA ,MNINN
(-3 ,-25) -15 90N (4) 275010
.0.1,0.68 : MOWP MNAY MYPN NPV N1V (2) 7-1
.0.06,0.99 : YNNON P NYDMND N0
.0.04,0.97 : ©»9IW NYDM N
.0.1,0.76 : YNNNY DMWY NIOID
(7)) =30 : YNHNIP NYDIND NOD (3)
(T13) -20 : DWW NYD PNIYD
,~42) =32 : YR MINAD MYPN NPV N1V (1) +24% (N) -14% MY NID 122N 19V
.(-20 PPN PNam ,MIPYNa NP0
,-51) =18 : 1D ININI 2N P YD NIO /NYOM 1NOD
(+36 ST YOPA,MNINN
A+1,-7) -3 : DP9V NYDM D (3)"0von | 7-2
-3 ,-25)-15 70N
.0.1,0.68 : MOWP MINAY MYPN NPYN NPV (2)
.0.04,0.97 : DWW NYD!N NDO
(T13) -20 : DMWY NYDIND NI (3)
(46 ,-13) -4 : 12> (1) NN NO -20% -16% :ADVN N9V
.(-20 -42) -32 : PYP MNAY NOYPN NPYN NPV PNam PnNam YD, T2
(+6 ,-8) -1 : YNHN WP YD NIO 2PV, NYOIN
(+1 ,-7) -3 : DP9 NYDM NDD -TN YOPA ,MPYNI
.0.1,0.68 : MOWP MNS MYPN NPYN NNV (2) (6) 50N 81
.0.06,0.99 : YNNI YO NIO
.0.04,0.97 : ©»V NYOM NID
.0.1,0.76 : YNNNY DWW NDOD
(1)) =30 : YNNNXIP NYDIND PO (3)
(T193) -20 : DMWY NYDIND NIOD
{+6,-13) -4 : 12> (1) NYDIND | MDY NDD -23% 129N D19V
.(-20 -42) -32 : PYP MNAY NOYPN NPYN NPV PNam YD, T2
,-51) =18 : D ININD NI P YD NIO 2PV, NYDIN
(+36 -YT yoPa,Mpyna | 8-2

A+1,-7) -3 : ©»9W NYDM DD
.0.1,0.68 : MOWR MNAY MWPN NPYN N1V (2)
.0.04 ,0.97 : ©MV NYOM NID

((ORZAPAVIA)
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TPNINDIIN MIADN 9”7y NINN NPV INTPN NPV % IpNNa RPN AR HNYNI NPY ND | 'ON
(*) Y NIMNN | % :NONN | % NN #
[sbaipiplany] 5552 NV NPY
oDNTPN MNNNN NMINNI
NINa DY) DY
(7)) 20 : DMWY NYDIN IO (3)

(+6,-13) -4 : 121 (1) N8P ND -19% -12% 125N IV

.(-24 ,-48) -37 : ©»YW TN PMm Pnam ,MPYNI NPV
.(-20 -42) -32 : PYP MINAY NOYPN NPYN NPV , O M |9

.0.1,0.68 : NOWP NMINAY NMOWPN NN MY (2) YNION-TN YOPI

(5)

(46 ,-13) -4 : 12> (1) +8% (N) -17% MNPV NI 129N IV

(-20 ,-42) =32 : POYP MINAY MYPN NPYN N1Y PN N PNam M NIPNN ,TIAM
-2 ,-44) =24 . TPY NN NND NIPNN NV N | 11

.0.1,0.68 : MOWP MNAY MYPN NPV 1Y (2) TYT YOPa ,MpPyNa

(1) D9ooN-1T

(+6 ,-8) -1 : YNNIN P NYDIN ND (1) A -23% MMV NI YOI NPV

(+1 ,-7) -3 : DWW NYDN NID PNam SINN OPY NNDO

.0.1,0.68 : MOWP MNAY MYPN NPV 1Y (2) -TN 7T YOP2
.0.06,0.99 : YNNN P NYDIN NI (1) Poon 12

.0.04,0.97 : DWW NYDM NIID
.0.1,0.76 : YNNNY DMWY NIYD
A(T12)) =30 : YNNINX P NYDID NDD (3)
(T19)) -20 : DMV NYDII PO

.(2002) TNM (2) ; (2009) ©INNY 195123 (N) : YIND DNTIPN_DXMIPNHNN 97y ,MNNNI DY OINTPN '
NDNN IPNNA NPV MINN 190N - DMIND #
: DMNINDIIN MNIPHND *

.0.05 MPNI NI DY 5120 PN D123 MY ,NMINNA M1W % 180 - (2009) Elvik et al (1)
APN IO Y YNNG JTOIN,NNINDL NPY DTPN 1IN - (2010) HSM (2)
(MY 2102, 7199) 1% TIYY PNV NHXT NMIRNA 1T % P8P - (2012 ,2010) Austroads (3)
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MIAPYD) PNONN IPNN ,ONNKA TPNIVN M NY MIAPYI ,MNNNA NPV NTNIN 4.6 NYIV

21121 XN DN DMIPNHNA NNV DINDYT YN MNHY

Table 4.6. Estimates of accident changes, following infrastructure improvements at junctions,
in the current study, and following similar infrastructure improvements examined in other
studies in Israel and abroad

NN IPNNA XN KO DINPYIND - N

97y MNINN N1Y OINTPN MNNNL NOY % 9pPna 2YNONN IPNNA MNYN1 NV N0 | 'oNn
(*) TININDIAN MDD DMIPNHNN 97y % :YNONN MMV % (#)
NINa DN TIPN 253:1 MY DY NN
NMINDN DWIN
(79) -35% (3) - mMTon (2) oy MMY NYY 91099 NN NYTON 3
DNPY (26)
-23 %: DYIVNIN)
-- +1% (N) | 7YY NN N7 NN ,0Y192 MWTY nabnn 5
PN N (11) 930170 NMINa
(46 ,-13) -4 : 1207 (1) NNDIND | 7YY non Y NN NabNM NMINA TN 6
NNINI DY 1O MVYTY
(3) 399N
,-48) -37 : DWW T (1) N8PIND [ DY DD MPY XYY nabNM DM 1L 8
.(-24 nMINA 01O MVYTY
(2) 979N
=55 : 107 539 N1V (1) NSDIND [ 799y Do Yy NN (2) 9107 NN NPY 9
(-15 -75)
,0.88 : 71107 70T NPV (2)
.0.09
-70) -42 : MO NYTON (1) NSDIND | 7YY o N7 NN Mo NYToN | 10
A+11, 10IN NNINA ,VIDPWN
: IMON VIDY NYTON (3) (1)
(7)) -15
-- NSDIND | DT Do N7 NN NY NN PANID | 11
(1) 3vmn
-24 :5)71 9990 Mpyn (1) N¥DINY | DY DN 7 NN 991 MITHY NAOIN 14
(-2 -44) (1) 919790 NMINA O
=20 : 957990 M (3)
Nehihpa))
- N¥DINY | DT nond 7 NN VNN DN O NYTON 15

(1)

.(2002) TNM (2) ; (2009) D>INNY 129507 (N) : IR DNTIPN_DIPNNN 97y ,MNNN W OIRTPN
D»NPY NI DINNN Y99 - NP N¥IAP NOWD °
MOV IPNNI 21DV MINN 190N - DMINDA #
: DYNINDIIN MNIPHD *

.0.05 MPNIM NI NPOY 5120 PN 9123 MY NN M1Y % 180 - (2009) Elvik et al (1)
APN TV YNNG TN, NMINNL NPY DTPN 1SN - (2010) HSM (2)
(MY 2102, 7109) 1% TIYY PNV NV NININRNA DT % P8P - (2012 ,2010) Austroads (3)
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MIAPYD) PNONN IPNN ,ONNKA TPNIVN M NY MIAPYI ,MNNNA NPV NTNIN 4.6 NYIV
(TenN) 57IN2) NIN DINK OMIPNNA NNV DIMT NXNYN MNPV

Table 4.6. Estimates of accident changes, following infrastructure improvements at junctions,
in the current study, and following similar infrastructure improvements examined in other

studies in Israel and abroad (cont.)

NONN APNNI DN OITVIN OY DINPYIND -2

7Y NIINN NPV ONTPN MY % SNONN APNN | % ONONN IPNNA | IPNYNI NDPYND | 'ON
(*) PNINDAN MDD 7y MNNN2 5592 M9V % DY NINNA NPV #®
DMPNHRN 2 nmNnn 2 ooy
NIN2 DD TP
(-43 ,-29)-36 (1) -44% (N) N7 NN -52% (9) NYIN DN 1
.0.05,0.56 (2) PN N Pnam
(M) -70 (3)
=15 : MY 3 M My (1) -45% (N) Ny -29% (14) DOIN MM 2
,(-25 ,-5) PNam PNam
=30 : MIYIT 4 NOIN MY -30% (1)
.(-35 ,-25)
.0.03,0.56 (2)
(T19)) - 30 : N NI (3)
(+5,-25) -15% (1) NN ND -36% NPY NOY D NIPN NITON 4
PNam (4) nmINa
i (+6,-13) -4 : T2 (1) N8P NO -19% -20% 21901 T2 7
MNAY MYPN NPYN NPY PNam M2 PNIM NN, MpPyNa
.(-20 ,-42) -32 : VP (7) v
MYPN NPYN NPV (2)
.0.1,0.68 : nowp mnab
nYPN NPYN MN»Y (1) N8I ND -11% -28% Mpynacov | 12
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21121 XN DN DMIPNHNA NNV DINDYT YN MNHY

Table 4.7. Estimates of accident changes, following infrastructure improvements at
interchanges, in the current study, and following similar infrastructure improvements
examined in other studies in Israel and abroad

97y MNINN NOY OINTPN MY Y% DONONNIPNNA | ONONN IPNN | MAYNA NDPY ND | 'ON
(*) TPPINDIAN NYADN 97y NMINNA 55521 "YW % MY % (#)
(npaipiplaly! NMINDN Dy MNINN2
DNTPN DOV
yINa
- N8N NO N8N NY N8I ND NNIN NITON 1
(1) 9onn3a
4 97090 NN NN (1) N8N NO N8N NY N8I ND (1) 2wy Dpn 2
.(-15 ,-40) -28 : 99NNY MINT
4 9379779 NMIN NN (2)
.0.1,0.72 : 99NNY MM
-50 : 1POYON NTION N2 (3)
(T
;YN 2N NN NN (1) NN NO N7 NN -72% Yo NNPPN 3
(-43 ,-29)-36 PNam (1) 95nn2a NyNN
:IYNN DINO NI NN (2)
.0.05,0.56
:YNN DIND NPIN NN (3)
mMay) -70
MNAY MWYPN NPYN M1V (1) -5% (1) -28% 1YY NN (2) Mpyna NV 4
(-20,-42) -32 : OVUP PN NY PNam
MNAY NOWPN NPYN MY (2)
.0.1,0.68 : WP
-15 : MY 3 DYNMIN NI (1) N8I ND N7 NN 177 NN NN NI 5
(25 ,-5) (1) 95nn;a
=30 : MY 4 DY NDIN IR
.(-35 ,-25)
.0.03,0.56 : DIN MDA (2)
(46 ,-13) -4 : 112> (1) NN NY 7YY NN -23% (@) Mo T2 6
PNam

.(2002) TNM (2) ; (2009) D>INNY 12907 (N) : IR DNTIPN_DIPNNN 97y ,MNNN W OIRTPN '
MOV IPNNI 21DV MINN 190N - DMINDA #
: DYNINDIIN MNPHD *

.0.05 MPN2I NN ,110Y 9120 PNNNN 9123 MY, NMIRNLOMOY % 13N - (2009) Elvik et al (1)
APN DMV Y YNNG JTOIN,NNINDL NPY DTPN 18N - (2010) HSM (2)
(MY 2102, 7109) 1% TIYY PNV NN MNRNA N % PNM - (2012 ,2010) Austroads (3)

MHHYNI DIVIDVN MAPY 1DNIY MIINNN 29901 NN 4.3

NMNNA DT ONTPNY DD INAN 4.8 NYAV 4.2 PYDI NIV NIV NN THD Y

VINAD VIOV DIDIRNNT MNINN IPNNI NN XIRD OXINA TNV INDYD ONYPN

NPV MOIYN

YN29 1) (MNYNN MNOY MIAPYI NMNIRNA PRI NNY SY DANNM) NIN DINYNN NIy

.2007-2009 DA 120N YTPINA OONPLY MTIN IDDMY MNXNN 90N DY MWD

,ONYN 0NDOY DY B0 19 NIV DIAPNN NMINNA NP MTPN ,57N0 D 715 4.8 NYIVN

DTPNRN T 220 DINN 15-2 1YY DNDY OND 7 MNAY D DX ,0%INN 86-1 1DWP TUN

.PNDNN NIIYNA PNV DIXINND VIV IPY P2V, NN1PNON 1P

74




YNMY DY NOPMNOVI MDY MNTHIN - NVINNA DT MITPN DY DNODN DY 4.8 YL
MNONN IPNNIVAPNNY ,NPNY KON DYDITI NdPNYN

Table 4.8. Final estimates of accident reduction factors - estimates of safety efficiency of road
infrastructure improvements on rural roads as received in the current study
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Table 4.9. Numbers of accidents annually saved following the infrastructure improvements

that were examined in the current study and are associated with accident reduction factors
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English summary

1. Study's description

Over the years 2007-2009, in the framework of the black-spots' treatment project, the
National Transport Infrastructure Company implemented many improvements in the
infrastructure of rural roads. The purpose of infrastructure improvements is to
enhance the level of safety of the treated sites, i.e. in reducing the accident frequency
and/or severity at those sites. In this study, safety efficiency and contribution of the
black-spots' treatment project - the infrastructure improvements applied on the rural
roads in the years 2007-2009, were examined.

The study was carried out in several steps. The first step dealt with collecting and
arranging information on the infrastructure improvements implemented in 2007-2009.
Based on the information sources provided by the study's commissioner, e.g. the lists
of treatment sites according to years, and various reports, a study's database was
established. In the database, the information received from various sources was Cross-
checked, in order to determine, for each treatment considered, the details requested,
i.e. the location of the site treated, types of infrastructure improvements applied and
the periods of the project performance on the road.

In the second study's step, data checking and completion towards the analysis were
conducted. Based on the information accumulated in the database, multiple data
checks and supplements as well as classifications of the infrastructure improvements
applied and the sites treated were carried out in order to define the types of
infrastructure improvements suitable for safety evaluation. For each treatment type to
be considered a list of sites treated in this manner presenting the “treatment group”,
the sites to be used as a comparison-group, accident types to be examined and the
periods of analysis, were assigned.

Further, accident data analysis was conducted, i.e. the examination of accident
changes at the treatment versus comparison-group sites, in the after- versus the
before-treatment period, with a consequent pooling of findings across a number of
similarly treated sites, aiming to estimate accident change rates due to various
treatments applied.

For each treatment type (infrastructure improvement) a percentage of accident change
in the treatment sites in the "after" versus the "before” period, accounting for the
changes that had occurred in the control group, was estimated. The accident changes
observed at various but similarly treated sites were weighted to obtain a summary
value - the efficiency index, according to treatment type, for which both an average
value and a confidence interval (at 0.05 confidence level) were estimated. The
accident changes were examined for injury accidents, severe accidents and total
accidents (injury accidents + "general with injury" accidents) as well as for additional
types of target accidents which were selected in accordance with the essence of
infrastructure improvements applied. Once the efficiency index was significant and
demonstrated accident reduction, it was accepted as accident reduction factor
associated with a certain treatment type.

Evaluation findings of the current study were compared with values coming from the
international experience and with those provided by previous Israeli studies that
considered similar infrastructure improvements. Finally, a list of accident reduction
factors associated with the infrastructure improvements applied under Israeli



conditions was provided. In addition, accident savings attained due to the
infrastructure improvements applied in 2007-2009 and their economic values were
estimated.

2. Main study's findings and conclusions
a. The study's database

Based on the information sources provided by the study's commissioner, a study
database was established which accumulated information on about 150 junctions/
interchanges and about 50 road sections treated over the years 2007-2009.

Following data checks, supplements and classifications, it was defined that
examination of accident changes due to infrastructure improvements would relate to
34 treatment types implemented on 148 sites, including: 13 types of infrastructure
improvements on road sections applied on 41 sites; 15 types of junction treatments
applied on 97 sites; and 6 types of interchange treatments applied on 10 sites.

b. Accident reduction factors following the infrastructure improvements
received by the study

Based on the examination of significance of values received in the safety evaluations
and their comparison with international experience, accident reduction factors were
obtained for 19 types of infrastructure improvements, of which 10 were on road
sections, 6 at junctions and 3 on interchanges. Table A presents the summary values
of accident reduction factors - the estimates of safety efficiency of various
infrastructure improvements on rural roads in Israel. These accident reduction factors
reflect significant accident changes observed following the infrastructure
improvements.

The values in Table A relate to injury accidents and total accidents (injury accidents +
"general with injury” accidents). Based on the study's results separate values of
accident reduction factors for severe accidents or specific accident types cannot be
provided.

Due to a small number of treatment sites that served as a basis for the evaluations
performed, caution is required in using accident reduction factors associated with the
following treatments: "a combined treatment: resurfacing, crash cushion installation,
barrier treatments, on a dual-carriageway road section”, "pavement treatments, road
marking, raised markers, on a single-carriageway road section”, "pavement treatments
at a signalized junction™ and all treatment types at interchanges. Besides, caution is
required in using the accident reduction factor of "signing arrangement at a junction”,
because the value of this factor received under Israeli conditions was relatively high

compared to international experience.

c. Missing values of accident reduction factors following the infrastructure
improvements

For 7 types of infrastructure improvements on road sections, 9 types of those at
junctions and 3 types at interchanges, significant values of accident reduction factors
were not obtained in the current study, mostly, due to the implementation of those
treatments at a few sites. Considering the positive potential of such infrastructure
improvements - their contribution to accident reductions, based on the international
experience, it is recommended to continue with monitoring of the effects of those
treatments on accidents, under local conditions. Those infrastructure improvements



Table A. Final estimates of accident reduction factors - estimates of safety efficiency
of road infrastructure improvements on rural roads as received in the current study

No

Type of infrastructure improvement

accidents

% of change in injury

% of change in
total accidents®

Infrastructure improvements on road sec

tions

Upgrading a single-carriageway to a dual-
carriageway road section

-32%

-31%

Building a median (upgrading to a dual-
carriageway road) in an urban area

-53%

Barrier installation (building a stiff
median) on a single-carriageway road

-23%

7-1

A combined treatment: barriers, road
marking/signing, on a single-carriageway
road section

-13%

7-2

A combined treatment: barriers, road
marking/signing, on a dual-carriageway
road section

-14%

A combined treatment: resurfacing, road
marking, barriers' treatment, on a single-
carriageway road section

-16%

A combined treatment: resurfacing, road
marking, barriers' treatment, on a dual-
carriageway road section

-23%

A combined treatment: barrier treatments,
resurfacing, shoulders, on a single-
carriageway road section

-12%

-19%

11

A combined treatment: resurfacing, crash
cushion installation, barrier treatments, on
a dual-carriageway road section *

-17%

12

Pavement treatments, road marking,
raised pavement markers, on a single-
carriageway road section *

-23%

Infrastructure improvements at junctions

Building a roundabout

-52%

Traffic lights' installation

-29%

kK

Signing arrangement at a junction *

-36%

~N BN

Resurfacing, barrier treatments, at a
signalized junction

-20%

-19%

Barrier treatments, at a signalized junction

-28%

-11%

13

Pavement treatments, at a signalized
junction *

50%-

-25%

Infrastructure improvements on interchanges

3

Building roundabouts on the interchange *

-72%

4

Barrier treatments *

-28%

6

Ramps' resurfacing *

-23%

! Injury accidents + "general with injury" accidents

* Further monitoring is required due to a small number of treatment sites that served a basis for the
evaluation, a difference observed compared to international values or lack of international values to be
compared with, for the treatment type considered.

** was associated with an increase in total accidents, contrary to international experience




are not associated yet with a positive impact on road safety, under the local
conditions, and further evaluations of their influence are required.

For the treatment type of "replacing lens by LEDs" at a signalized junction, in the
current study, similarly to a previous Israeli study, no positive impact on road safety
was found, and thus, it is reasonable to omit this treatment type from the list of safety-
related infrastructure improvements.

d. Estimating accident savings following the infrastructure improvements
applied at the black-spots

For each treatment site belonging to an infrastructure improvement associated with a
significant accident reduction factor, an estimate of average accident numbers
annually saved following a treatment was provided. This estimation was conducted
for 86 sites where 19 types of infrastructure improvements were implemented.
Besides, for the numbers of accidents saved, their economic values were estimated by
means of multiplication by average accident costs.

It was found that following the implementation of infrastructure improvements at the
black-spots in 2007-2009:

- On road sections, 153 injury accidents and 427 total accidents (“injury accidents™ +
"general with injury™" accidents) were saved annually, where the economic values of
those accidents are about 28 and 78 million NIS, respectively;

- At junctions, annually, 54 injury accidents and 89 total accidents were saved, with
the economic values of about 10 and 16 million NIS, respectively;

- On interchanges, annually, 17 injury accidents and additional 15 total accidents were
saved, where the economic value of each accident saving is about 3 million NIS.

In total, the black-spots' treatment project was associated with an average annual
saving of 224 injury accidents and 531 total accidents ("injury accidents" + "general
with injury” accidents), whereas the economic value of those accidents close to 41
and 97 million NIS, respectively.

It is emphasized that the above estimates of savings are based on the infrastructure
improvements which brought significant accident reductions, compared to control-
groups, but do not include accident changes on the remainder of sites treated for
which the treatment effect was not ascertained. It should be noted also that the above
estimates reflect average values.

In addition, it should be pointed out that the two estimates provided: of injury
accidents saved and of total accidents saved, are not complementary as they are based
on evaluations of various treatment types applied at various sites. Those estimates are
given for demonstration purposes only, i.e. in order to illustrate the amount of
accidents definitely saved due to the infrastructure improvements examined in the
current study.

e. Application of the study's findings and further activities

Table A above suggests an update to the list of accident reduction factors associated
with various infrastructure improvements on rural roads under Israeli conditions. It is
recommended that those values will serve as a supplement to the knowledge base of
the Safety Management System (SMS) maintained by the Netivey Israel Company.
The accident reduction factor values are recommended for consideration when safety



treatments - infrastructure improvements are selected, for the black-spot sites on rural
roads.

The study's findings point out the accident savings attained due to the infrastructure
improvements implemented during the black-spots' treatment project conducted over
2007-2009. However, not for all the treatments applied evidence on safety efficiency
was obtained.

In order to continue updating of the SMS knowledge base as well as to improve the
general level of knowledge concerning the safety efficiency of road infrastructure
improvements under Israeli conditions, there is a need for a mechanism for systematic
monitoring of infrastructure improvements implemented on Israeli roads. It is
recommended to maintain a database that relies on a systematic reporting which
would keep the information on locations, times and essence of the infrastructure
improvements applied on the field, both within the road maintenance and
development projects of the Netivey Israel Company.

The evaluation of safety effects of various infrastructure improvements applied on the
roads, including the analysis of accident changes at the black-spots treated, should be
carried out in accordance with the quality rules defined for safety evaluation studies.
In such evaluations, it is required to account for changes in the general accident
trends, regression-to-the-mean and other confounding factors, where the results
should be provided with a known level of confidence.
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