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Bridge Health Monitoring
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Establishment of control criteria for CFRC suspender ropes
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Suspention bridges of the Honshu-Shikoku Bridges have two types of suspender rope system, Center Fit Rope Core (CFRC) and
Parallel Wire Strand (PWS). Each type is assumed to be exchangeable, but replacement costs would be extremely expensive. Since
CFRC type has less durability than PWS type, it is nessesary to optimize the maintenance method of CFRC suspender ropes.

In the past, the main flux method which quantifies the situation of suspender rope corrosion and the repairing method for corroded
suspender ropes were developed. However, there were no rules of appling these methods. In this paper, the control criteria for CFRC
suspender ropes, which are established to secure the safty requirements based on the study of the corroded rope strength and the actual

loading condition, are described.
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Photol Corrosion situation of suspender rope (Ohnaruto Bridge)
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Fig4 Relation between design load and actual load

3.3 NUH—O—TJIZ{EAT HEEN

BRFRIZRBWTr—7IER L TW A ERNIE, 38
fr B+ SRR FRERRA ST L E B 2 T, FEH
LIy B —a—7R a5 Z &2k b, 5%
Re RIS DA E R A PR IRE L 70 D, 7ods, IR
JIFHARE OIS AT, AR FHE I A IER I/ S0
ZEMBLER LT,

FEEIZBT e —7E T, EMRICERL TV D
IR SRR EH 21T > TR Y, EEOFHIED
A I LT, WRIGHIMELL. T Y X EFFo ok
Re&ieoTnen, FHIE 238 EIC L H%EHES
T L CTERITLLEIT) Z &2k, ZO0MTIEE
IERGAH L o> TND Z E AR LT- (K—5), 725,
S SN BRENT 20 EIFTFELVI D, &
KRN TEHRAE 23 E T DBRDFERT) L B 2 T2,

WIZ, ZOFRUENIRKENC, it EBEsh
HIEWE GERGRIB LOEER)  IREREZMNZ 5 Z
LI E D HERFEBLEPE IR W TEE T RE e —T7 D
BRIENEFEH U, B—6 2, TEMOBEENE LV
KIEFIHE S AFIZEEGRRE DM EMER LT % FEET:
W RAEZAREBI & LT, axEtES) GaERlcR) & FifrE
(B ER) OBBFERZ 7T, WTNOBRIZEWN T,
AT CHEE LTS, R, EEREEDT LY
LI =TRSO F N RELE - TRBY, &5
WIS L 2B A T UL, m—7 I/ E LT
HEINT 72V NELS BB H 2 ENTE D, Zihvh
DFERZFAWT, CFRC B —7Z M L T\5 1iE 716
DBLRICBIT 2L EREBH LR E, R—2 10RT,

WTHILORBRIZOWNT S, HIITIC L 28 ZE L
TN Eng, BHETED DR 30 22 HiE
RE2oTND, FRTIERATEOSRE D T 41TV
PRVKIBPIIE R L OV E 2 BREE R O KB KIBOE E
RIZBIT D LREFRIINRVEVEE 2> TER Y, Bk
OREFAFEREA KT DA ICB W CiE, BT O
DERVRTDZ ENHREE 0D, ek, REKEICS
WTIE, N — R EHERE (22 Ol ERTORREH T —
TEPRE L TNDTZD, mbDOERRL 7> TND,

Vol.36 No.118 2012.3

25 ‘ I
n= 64 — COE#S
20 - 4= 0.0% B — ER5 ||
o= 6.2%
15
e
5
0
n o v O 1’ o 1 O 1 O W O
ICI\‘ ICI\‘ Z‘I_ Z‘I_ ZCI) IL? Z; Z‘: Z: :}-l Z‘;\-l Z?
o [Te} o T2} — [Io} o {9} o o
PN T Ty o
BRBYNVA—RNOEEE (%)
E—5 EFHRIO—TRAD/NSVF
Fig5 Distribution of tensile force
500
KIGFIE
€ 400 §--------mmmmmmmmneees
o
N N 1117111)
i L
200 1--{E5 N
= = IN
2 100 {-- ? -
0 T
BEtGERR) ERI(EER)
500 - —
s TRHBERAME
400 +-- N
5 el
™ 300 4| b | -
If[ Eiz £
= 200 1
D)
S 100
0 r
REH(GERR) RA(EER)
H—6 ERETTErE & EREDLER
Fig.6 Comparison between design load and actual load
=2 EREICKLDRLEEOHRERER (EIRED
Table2 Safety rate based on actual load
B E A TER TR
BHAEBKXE - 4.5
X B M & 6.0 4.5
TEHEFXS 3.8 3.6
tHEFBEFKRE 4.3 4.0
MiEEREF KB 4.0 3.7
B & X #B - 1.2
X 5 X B 5.4 4.6




34 O—JDUhEE

T2 ORLIELRERE, N H—HARNT Y Fr—
7D HBS #M N THIET 2 e MW E TR
L7=bDOTHHN, FEEICEB TR EINT-u—T1T
B/ N B A& [A] D PERE
T, a7 ORETFIZBWTEmSNzr—7
DOMMAERFE R A TEI L, EFOn—7 DRE 2K
7o B—7 OIFFRES) EFERIZ, 130 ADOmr—7 %9
2 T WraiRRs S & e/ NI B CRR L TR b T 5
&L EOGAIIFIEER DA & 70> T D T & 3R
EN=(&@=7, ZORRLY., FEECBT UM E
ILp 20 ZF&E L, HBS BSR4 5 e/ NI 8
D1IfFFE L,

60

n=130
p=0.178
6=0.022

50

40

; "\
20 \

10 / \

AHLTWDLEALND,

3.5 O—JEMHEAEBEDHRTE

AT E COMEHERLD . B— S_T#n%7®£ﬁ
FEEEO BT D, — . B—8 O T M~
KEEDOBNRT B, Hbﬁ@¢f%%ﬁhuﬁﬁ
THMENE RS> TVHR, FHIEEEOOREICH
2o TlE, b LW tou—7CRETHZ L &
L7, WBm0EEEEOIT, BIEOE ERAREN
é@f[ﬁ;ﬁ‘é&*ﬁméhé%mw SERCRIZEBWTAR
JNPUEREAEAE IR TR — LR et a5 2 L %
SHAIZ, BURATEICRIT L4530 30 LA L2 R TX
5%52%@%N‘[§& MBDBEERNORDDHZ &L LT,
TEEOTERGR & EERDOLEROBRITR—9 \Zrd 18
0 L7220 EEROWHEL AR 30 LU LA 5ecR
LRI RIBORERD S 29 & L=,

4

BEBOEHEREE

-@-KWF  —a— TR

/ \ A -
0 : I —a— Y =X & ' :
o ~ < © ] o ~ < ) i i H | | |
< <4 < <4 < & o o o 2
o o o o o o o o o 24 25 2.6 2.7 238 29 3.0 3.1
B/NEF RIS I R EDEME ERRDBEREE (EEED)
E—7 O—JUERED/NSYF -9 ERRTEERLEERTLEDOHER
Fig.7 Distribution of actual cutting load Fig9 Relation of safty rate between completion and transition
230 230
T ] NN NN NS
ek = W

NUH—IRD /A R)

R

I BE
I EE
E=EM
| —
—L

D
-

M-8 #mO—TRADS (FEHHMF KIB)
Fig.8 Tension distribution of suspender ropes (Shimotsui-Seto Bridge)

X M K W



AR BIE XS KIEFI4E REXE KEKE
TN
|-~ AN \ . -
4 \\ 4 \\\ S L 4 \\ 4 \\\
S S ~ S o
N ~ ~ ~
3 S 156% 3 —— S s \\ 3 oS 16.0%.
= = = = = =5
Z 10.9 /o”\\ z 10.5/?\Q N 185% & & %c\*‘ S
) ) =) =) g
— (E/H R — D (SERR) " o — N (TR
1 ic kit Ol 1 | o~ s mER 1 |- RERERR) ST S 7 s
—EE%B(;‘EER%) —fﬁ%%ﬂ(% )] E%nﬂ(ﬁﬁg%;) — A (ERR)
0 i 0 -- E%%B(g‘i%> 0 HREE 3“ 0 - —E%%ﬂ(g'ﬁﬁ)
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20 0 5 10 15 20
ERADE (%) HERADE (%) MIERADE (%) HERDE (%)
TEFEE KB LB F KRS AR KiE
o S .
+ b 4 \ ~ 4 ~
~ S ~ \\ ~ - L ~ d
I~ ~ ~ ~ -~
§3,§:&\;;i1% %3 \‘:‘\o\\:‘sﬁu %3 SN 2
> 3.2% \&\\ = 7.0% Sy SR N 47% \.\::\\\
) S= \: ) \\\; ) \L\
— D (SRR — R (ERR) — N (SRR
1 e BB T B R 1 e B (TR 1 e BB T R
— EEE (ERR) — A (ERR) — A (ERR)
0 - - - EEH(EER) 0 -—- E%%B(gfﬁ%> 0 - —IE%’EB(E'E%)
0 5 10 15 20 0 5 10 15 20 0 5 10 15 20

FERDE (%) IERDE (%)

BRELRA R (%)

—10 HEESEETRLEOMER
Fig.10 Relation between sectional area reduction rate and safety rate

BREOLRIMZ LY . v —T DOWERADRIG Ule i
SROEEREZR—10 17T, RS0 EY . 5%
FRD T T 7 INERER 29 L 7 WK —3 12
TNTEPRIEEOITHY 52 L L7 D,

TR ISR Y B 0O 248 (A v RAG,  RnEPy
1) OEFRIEE S L O Hh I BB ELE 346 (T
FREF G, AR KAG, REfMRENE T AE) O B
B SRR ITERREDE L 2oz, —T5, T
W HBIELEO 248 (RS RAE, KERE) 13272 18
MR L TCWA, ZiUTRndoiE v KRGO
SN FEIRS>TND ZEITER LTS LD EER D
nb,

F7-H—3 OEHEUEEOIC OV TR, AFDSEE
&L CEEMIC 5% E Lz,

1) e — L [ ORE ST ANED RS S AT

LIRSS T % 2 &,
2) 5 IR TIEOFHIREEE & LT %R %
HIEEE LTWD,

4. FEHESHRDRE

RIBFIED/ N T — 1 — T EEBITE LIS
REH, ZIVE TITIFBEER A 5, WHETED WL
INTXT=, FLTAE, N H—a—T O L {E
FEZEBT 5 Z LIk 0| FEERARS RIS
HHETIEZ BT T A2 OEHIEEE A2 TO D Z &
MNTETz,

LU S, m—7OFEPEITL TWDHDIEKR

Vol.36 No.118 2012.3

IBFEDOITH Y . ZFDOMOERIZHOWTIE 2%LL D
Wi R T 5 Z L NI L VR ST
%o LIEdio T, KBMBLUSDIERIZONWTIE, &
AT D RN EHIAIC 0 — 7 OBWRRRLE 2 i+
DT ENERTHS,

72k, AEERE LA HUEEEIT, KB o e —
T OFRREK FROT —Z PN_R—R L 725 TED
BROFMMERRL D72 D 0 — T DB IEMEIR FROT —
A TEEETIMER DD, Fio, FIHREIZONT
b, WO ROKE ea—ZT 5T — X PR
LTEY, S%OT— L2 EFMPUETHD, S HITRHF
KNI, r—T NN REORET 25 O ask
EOEGHEEEZE L, LU L EROBREP LI
ThidEEZLND,

SEX
D /NI, BTEEZ, BIERS, ST - il

— =T DI, TR PRSI AN S
pp.227-228, 20029

2 A=, BRsEw  KIBMEICsT 5 iy —n
— 7 OEETBMETIEORET, ARLEA#R, Vol30, No107,
pp.15-21, 20069

3 BIEE : B A — =T OR8ER L OV B,
APUHEER, Voll, Nob5, pp2-7. 19787

&) AINVUEREEFGAR « /o W —aREHBEHE (52) . IATS3ES
A

5)  AYNPUERERAEAR] : HBS G 3504-1979 AN U EREHEAE

Mk A~ H—HA NT o Fa—7, WFs4FE6H



JRAO IR DAY MIXDRRIEBEOHFEE
~ AR BLLRBRIERAEDSEH ~

Maintenance management of a long span bridge by risk management
— An example of Akashi-Kaikyo Bridge scouring investigation —

HREEtE Y — RBEMERR N & BA

Yoshihiro Kobayashi
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[\ #REEtLUS— BRHEER Haruhiko Kono
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AN U EREASAG ORERFE BN, TPRIREICE VIT) 2 & 2HAL L Q0D ZOFERICBN T, AR
BTN L~ VLRLEERFOMANRLIE L 725, L L, ZALOBBAHHAOZOICIE, BURTIET — 2 R e
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Maintenance management of the Honshu-Shikoku Bridges is based on preventive maintenance. In order to conduct preventive
maintenance, maintenance level and schedule of repair and repainting should be decided by enough data. As data are not enough and
budget is also limited at present, it is too difficult to conduct ideal preventive maintenance. The authors thought that the risk management
method should be an approach of solving the problem by assuming that loss of safety margin were a risk. This paper describes a risk
assessment example against scouring of the main tower foundations of the Akashi-Kaikyo Bridge.
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Fig.3 Akashi-Kaikyo Bridge Geological section
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Countermeasures against deterioration of concrete structures in Seto-Ohashi Bridges
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Various types of deteriorations have grown to be noticeable condition in concrete structures of Seto-Ohashi Bridges, as more than 20
years have passed since the completion. Investigations were implemented to understand present conditions of the bridges before taking
countermeasures. As a result, ASR related deteriorations on viaducts and combined deteriorations on anchorages have been indentified.
Countermeasures against such deteriorations by cutting supply of harmful materials are in progress. This paper reports on the
investigations and countermeasures against deteriorations of concrete structures confirmed in recent years.
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Fig.4 Chronological change of expansion ratio(Y\a6P « BVa21P)
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Photo 6 Situation of pre-investigation (BB7A)
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Application of porous asphalt pavement to orthotropic steel deck plate
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In order to increase service to customers, porous asphalt pavement is preferable in terms of driving safety, comfortability and effect
on reducing noise. In Honshu-Shikoku Expressway, until now, porous asphalt pavement has not been adopted to pavement on steel
deck plate bridges. In order to determine an applicability of porous asphalt pavement to these bridges, the effect of water on the
durability of both the steel deck and the pavement needs to be evaluated. This paper describes the application of porous asphalt
pavement and initial properties of asphalt pavement on the Shionasu Bridge, for the purpose of evaluating a long term performance.
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Fig. 1 General view of the Shionasu Bridge and location of porous asphalt pavement
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Table 1 Observation of paverment and deck after removing present
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Photo 2 Surface of deck plate and guss asphalt mixture after removing
present pavement (crack area)
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Characteristics of the CCTV Cameras Applied for the Seto-Ohashi Bridges
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The CCTV (Closed Circuit TeleVision) system is the unique system to monitor the condition of roadway surface and traffic and to
provide the visual information to Traffic Control Center in real time. The CCTV system had supported traffic control in Seto-Chuo
Expressway for longer than 20 years. The CCTV system was, however, replaced in 2011 because the troubles of the system had been

strikingly increased recently due to the aging deterioration.

This report presents the overview of the CCTV system, the introduction of the high sensitivity technology for night and the
performance required for the cameras placed at the high positions on the towers of the long-span bridges.
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Photo4 North Telephoto from SB3P (Existing Camera)
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Photo5 North Telephoto from SB3P (Replaced Camera)
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Overseas Report (Current Situation of Road Maintenance in the Repubulic of Kenya)
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Fig.1 Location of the Republic of Kenya
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Photol Mountain Kilimanjaro from Kenyan Side
(Courtecy of Mr. Robert Okuku, Kenya Wildlife Service )
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2010 4|13 5.6% & BAMIERNENE L TE T\ 5,

=TS E VM FTERICEENTE 5T, JMEIRA
TIEDLE . B -8 - a— - EOREMTH D,

2.4 77 NDRERL. 5. BLURHK

=7 OANRIL 200940 AT 3900 5 A& En
TWDHDY, SEERIZIZ 4000 T AZBZ TWD ERLNT
Wb, RDOTA=y 7 Z—TRNH0 ., NOHERDS
VDT 7 L NQ2%), /L AN14%), LA A13%), H
LD NA2%), S ANA1%) & 7o TG 2,
SN —RETFA 0T 4 v I RO T RKEFERHM
2 hHOTEY, ¥72A, LETA, BN ADOR:
FENNRY=RITB L, VAN, TV ADOREEN
FAaT 47 RIZB LTS, ZOLHTr=7 A&
SRR T A= 7 T N—T TR SN TEY, Bird s
N—7HTCIEIEENBE RN S b H D720, EREE L
TAUE VEE, AFRELE LCHEENAVLN TV S,
FHE L TUIT T AX U SR ANAD 88%%E KD, h
VU 7L 28% T, TOMDFI A MRLEDD EN
N0 83%3F U A MHZE(E LTS, A AT LEIIAN
D U%% HHTND I,

2.5 BiA

r=T71F 1963 4E 12 AICEEL D IST L2, Ve
F =V AN W98 FEFET, =) TT7v S
FEA 7N 2002 4EFE TIREFEORKIZ H -7, 2002 475 1%
BIKRHAEL T A« TG EL TV D23, 2007 0
BEERR OIRELE O, BUEIIRIKHSREE 74 T « AT 4
VIEMHOL & BHENEE ST D,

20104 8 HICITHTEILEDERBEEIM T, KREHD
RS-, RIREAI 2012 20D 8 FITHIEEATITH 2
EEHTELTHDN, 12 A, FEEFEICEEL XD
EWVIHBILHY BHINKRETH D, IR < fisess

Vol.36 No.118 2012.3

ARMTE DD, =T HRORE BB E 72> T
2o

3. H=—T7OHEK

31 EERY LTS

I =T OIEREITIRE « SYRE D 93%% - Td,
TERORIER I TARAIRICE# D & DT 160,886km T
0., BIFGER 61,945km, HiFSSMERS 98941km 12531 5
N5 9 BRERIIR—1 (ORT L ICERSITESNT
W5, Z09 HbIEEE2 ABC SHkOIER ORHUIXN % K —
21T,
TEREORREFHMORE R A T —2 (TR 7, HKER CTIX
ZD 3FENREIRIEICH V. HRINER CIL 7 EIE 72
5o E£T-. BREEKTIIOOER, RNy hER—VETH
B0%AMEESOIRIEIZH V) | AREREERS CIIMdRIL, B
DOEEHL., TR TRI 86%AMEEDIRIBICH D &b
T35 9, BE—-2 I LERORE T,

x—1 EROFHRELER *kn)
Table 1 Classification and lengths of Road Network (km)

EBRER EE SIER | RWMEER At
A | ERsmER 2,772 816 3,588
B | ENEHIER 1,489 1,156 2,645
c 1HREE 2,693 5,164 7,857
JRARER | D 2fRE 1,238 9,483 10,721
E Hh 5 E 577 26,071 26,648
SPR | 435K F&ER 110 10,376 10,486
INEE 8,879 53,066 61,945
AR ER 2,318 96,623 98,941
At 11,197 149,689 160,886

R—2 ERRIKRE (m %)
Table 2 Road Conditions (km, %)

B Ll TR Hi
FRAEERR 11,519 30,988 19,438 61,945
ER (km) | &SN ER 5,761 21,835 71,345 98,941
Hi 17,280 52,823 90,783 160,886
FREER 19% 50% 31% 100%
KEE (%) | 3R#ESERE 6% 22% 72% 100%
it 11% 33% 56% 100%
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®M—2 AB BLUCHRERDRY FT—7

BEE-2 #EELER
Photo 2 Damaged Road

Fig.2 Classified A, B, C Road Network

3.2 EHRBGR
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BB T2010F M S, BIFEIXSER7e e TS
TOBATHIF E S D, 20123 DU F2013FE | THaEe s
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DFLRH Y . FRBUFOEE L LT ERKAZE, EN
ERRRERR ORERR LEE . B IO T EFIC L DEKO
R L HERFE ISR L CoRME b AT, B BUF O
FE& LT OHIOER A EHT 5 L 72> T D, Hi
BIEOR D — DT RBU D D - ~OWERZSETH
0. ZOXD REROB LA T b D EE X BILD,
() 3 2030

FE RO BRI X20074F 12383 S - Riatm [
=7 BV =22030) IZFERSNTEY, “TRTOERIC
THR CREIBRE COEDOEWED LaRid 5, ¥
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b Lz psEIr =7 2 S8 57 & BAERE L T
WD, BV = 200135l O EAIZ OV T
LUITFD L Ik _Tn 5,

CHES, BB, BB, 2ok KK, BIOWEOR Y
NU—212 L0 EAEENCAEAERS S D, (F
W) 20304F % TITiE, FAE D)2 2 His b i &
MESZ EIIRATREIZ R D,

(3) KHERESEIEIN0.1/2007 “/r = 7 HFNE DB FRHAR
BUMFARR O BEIBUE ST D | ERAE O%E|
NI L L
THEFEOBR% - HEUE(L - MERFEELLE(L, & =T E K
& BIXOr = TEBEER 0 ET LT

%.
(@) EHERPBEE 7 1 75 152010-2014(5)

ZOTUTT ARIEY g 2002 EHTLHT
e &7z, THIREE L L COISEORE T T Ol

HLAWBIE S L COSMEOFMIA T v 7T 2EETe,

ZOTm YT MERIZ ST oL, G TORSE L
leFNm T A P BIBTR YA PET L
(Development and Management Model; HDMA4) % B 2
WhgHR A I L OSGEIOT — # Tz & LT
Do

33 FELEKRIODIV b

(1) Roads 2000

Roads 2000 & 1%, HICOER & F718)7) & v GERE
v MU —2 OHERFERRAATV. b > TRROHIE, E0
B, BLOBEOHKEILS 7 ey =7 N THD,
200V ZBts =L, 77 U I BEERT(ADB), 77 A
BAFE T (AD), BRINSLFRIAREC), KA > 18 Bl /A
(KFW), AT =—7F CEERBFWH /T EIDA)R L, %<
DPFFE = h =B L T 5, BRI AT L%
BAFE U720 . MEREBUERMERFE 2 R 7 UMT
AT L, FRIZRE Y MAD R STV D, HiL
FEMA L0 2 N THLHTEH, BUEFATORNWT
V3 =7 WA E(Kenya Rural Roads Authority; KeRRA)
Thb,

@ EEEERASESR R 7 m Y = 7 |k

Je s e A2 @ik B w2 = 7 - (Northem  Corridor
Transport Improvement Project; NCTIP) [ X R T L OV v
F 4 v 7 B A (NDF) O 2 Z 3+ A A AN R
Tuayxy NChD, JEEEMZERRST AR R E TS
28, EEIT =7 [EIEE AT (Kenya National Highways
Authority; KeNHA) 23 L, 1 EEEOEEDT-0H 0 THSL
HEB AL QA BETHL, T \nhy
AUAEBEICELD b - & b EEA ERRE G E AL
B L OAI04D 9 B237kmi 2%t LT =i S 7=,

@) A mE-T ¢ EK

FA v BT ¢ BRI A O EENERK Th DI
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[Nar RV N Eﬁ%@iﬁ%%%&%\

H—3 5 LFHA—4 -TFA ETIGERERIL—
Fig.3 Lamu-Southern Sudan-Ethiopia Transport (LAPSSET)

MY T, T X, A2EBRPRZT AT
B2, ASEHEY Y ~ U TIZf> Tvd, 504kmd T
FRGXANE3 DI EI S A, 3K E bHEREIZLY
TSN TN D, JERKITHE 4, A4, FHeE#R
DB 72D, THITETOEBNNRLLND DD,
NRFDOEDVIIIFTERTHbDE R b, TAred
ZOILHHIE R OZEEDO PRI FET 5 b D & HifFE
"5,

@) 71 v EPEEERIER

HEFA v EHIXIZIZWN on, ISy s e U
EMHINDER O FET D, TIHIRERK & L TOi
DN, HENEASEICHE S22 REECTRAEFEL T0D
HTHD, ZOHH, FAaEHEEHIzHHM3, M6, L
UM7 & T 2ERE D BARRZEIC LY | BifEhi LH T
o, 01FFEDOFREBIFELTREY, Elkidh ey
BRI E G595 LS,

() T LPgA—F - F AT AR

TR HRR AT o T2 B T 2703, b THL
BoORENTOY = N ThHDH, A2 REEZEH LTZT A
HXIZHERBEZHEE L, 2 20 bR—=3ITnd & 918K,
EHENOERE, /S T, U EEA—Z BT 4
ET7ETERTHENIHEDTHD, 01243H2HIZF
SRR FA T SN2, ITFEHICSERR T 2 NS T
LWL ZATHD,
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H—4 F=T7EREY 2 —0E
Fig.4 Organization Structure of Kenyan Road Sector

34 ERAME I VERES DRI
RS CREH D 3 DOERE A, 2009 ZRR L STz,
FXNLLART, TR OMERAE P I DER A DN E E CHERE L T
WS, ‘2R LT & 9 ICARGER BRI RO OE
BN L EDARRZRREEICH 0 | EREBLO VAT A
DORNRIICRIEN H D Z LTS TH 12720 TH 5,
ARG =T B 7 X — O/ &2 B —4C
Y, 3ODOAHTEREDEH NCH D, =718
H54> (Kenya Roads Board; KRB)I kDO & LTl 34tk
LRI THDN, EIEAT USROSy &
EFEoH—ERIRHIEAEASTND, FERE EEE
DR & U CEMEGHATE, MBS, Mo
REBRHD,
Q) 7 =7 [EhEEE A (KeNHA)
KeNHAIZZEHRA, B, COE 272 [E A DORERHERFE B 4
15 s i ISV 73 ol s = B s ) BN 5 1 5 e O T
BREGER, RRETESERES. MERFEERE, ATy myx
7 MO AEERI TH D, ATy Ty ey M
SMNEDBHFE S— M — & OFHEAITO O T, D 218
BTV CH D, Fo, BRERE ST 52
EMND | HERFEBRHRO MR C R O A R 9 S dlE R
U NRZNO BMERE AR TORSTH S,
R & L3107 1 B A F B ST
ZERE L TCWDD, BFEIT O IE/e NMELED L F
N5EZATHD, Tm&z1E By T AHTESHIE
o =7 (L DFEDBISkMDFHE KR ERE 2 B FE L C
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WAHM, FEFTOREIT214 TZ D 9 H124 A E
Thb, TRORTITHIREN G 9 4NT E LI LK
L TWbEDZ ETHT,

Q) 7 =7 HTIER A (KeRRA)

KeRRAITZ:MEDLL T OHITIERE, RIS, Bk
SMESE DR - HERFEFRA YL T4, AtHIT A el
HY ., MIDH T T 4N EN R T AR E LT
W5,

Q) 7 =T #BinER A (KURA)

KURAIZASTHER 2482475, AthI A rElcdh v,
108> 5 H 7 SRS AR AT OB 2 B O CKeNHA L [/ &
HHIZH D,

@) 7 =7 B4 (KRB)

KRBITIE ARG B, 20006R 1288 & 7=, KRB
LTEESHERFE PRI PR G 2 B ILE R L, EAfE~D
SEREAT > TUND, TERRAEDAT 5 EIR A, B4 T2,
MERFEELDSZDRP), KR, D ORRIZFEITEIN TV
WE=H—3 H%H b TS,

4. ERRR

4.1 &% GIS

A =T OIEREERRIXIT A = T ERR S KRB O
=7V A b XU u— RA[fETh D, L LEEEN
PRIEBHERFE TR AT O BT, BRI Tl < e
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D SR FL 2 RO U 7= HUER T3 S A 7 2 (Geographic
Information System; GIS) 23 FERfET — & ~—2 & LCTHIH
FRECHH Z EMEE LV, =7 Ol GIS 13556k 57
I & 7= 61,000km (2% L, 2002 0D 2004 DRENZIERS
BT L VA ARG LOMREEFIA (Road Inventory and
Condition Survey; RICS) & L CERk S4172, 2006 4FIZiXs
=T EKIAS KRB 25E 9m LI OB & PR S
L7z BT, REEFREN EE Sz, BiE KRB 2MERK
GIS ZAfERF L T %, EEEF#RE LT GIS 2 bal & it
DOUL, SEEOFEE, FRmOWRDL, SHERE, 7731 A
Thb, TOHRDE LWFHEIHATOINTORNZD, 7
—Z L LTHLS R DDOH D,

4.2 EREIRIKEBEERE

WA\ S35 HERFE B OB AN &2 21T 5
72 JE A IRR B AR R A (Annual Road Inventory
Condition Survey; ARICS) & FEFA 2 1B O MK REFHM A3 H 7
TEE A KeRRA 38 L OMBTHTIERS A F KURA CfT0i T
W5, ZAUTTERHER BRI RS A A E T 5 7
DI INT-TETH Y | SEER ) LUK E
BEHO2%®y hOF =y 7 o— R D, ZORERICH
DUNTIRAFEDOFEFSF S L OGREH BN T B, 8
9 AtH, EKES KRB IZIEHEND, 7B, 7T
DOIERS CHAE Z OFFIE A Eii L TV Db Tidevy, 7
BEOT-DDOIHFERFENTIRNT R0, REREED S M
TrEHA KeRRA Tl Fid L CHFRMIC &> TERK
RUNEDY | PERERDEISLT2 72 72D T ENRZN
THLEbN TS, £o, WFEEORHEAELTH &
NHITHDLDOT, T—F L LTOZERISNT, B4E
PAEDERNEFD & D LD 72N HIXTE A,
ATE 41 D RICS &, Z® ARICS [F., FLITERK SRS
L L CORRETHETH D03, WK OO TR - T
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NEIR>TWB, F72 RICS 1A UMb Of < £ &
ZEeEk T 5 A3, ARICS 1E 200m Z & XK E» TFDX[H
OB AT 5, =D 2 ODIFENERICES e
FHIO GIS & LT — SDEIX IS D & Z AR,
RICS DIEHNEL 72> TETNAHZ EMND, ARICS D

BLWMEFRZED ANOND X ITT DT ENEE LY,

F7-. =T EERKRAKeNHAIZARICSDF = » 7 3
— Mz kDAL TB 59, 2003FIZICAD T 1
TVl FO—ERTHESI, 0105 IHIE SA7-ER A
T F A= = a2 T VORI IS T BT D
TREDS R L. HERD DT EHE Y OALE DR &
FREICL Y . WHEEOFHENL T LTS,

BB AT SRS RIS X 3RS AR L ONER
AR L. ERIEEKRB) S DEEE155, &R—3IC
T b OSERI A ™,
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xR—3 ERMHEFEERMBES OB
Table 3 Allocation of Road Maintenance Levy Fund

& SELE
=T EREEKRBEE 2%
=7 EEBRAEKeNHA 40%

Constituency Roads 22%
=TT E RN $EKeRRA
Districts 10%
=7 ETTE R A 4EKURA 15%
T BHEEYRHKWS 1%
BREFHRE IO SLITE DEERALIZES 10%
& &t 100%

o1
nh

hE

51 FE7ntx

=T OSRFHEEIITALRICEAE Y . 6H30H KD
bo LU, %< OHERFEBIEESI B OE IR T,
TIRDOBAEEDHIIA-S>TL IR IEE S, HFEOR]
F L, BIEFHEE TRDO LI T35 il 4 LT
WHIENE, 2 < OB CHEFRFEBEEZKID 2 WRRE T h
0. ZORICEERIUIEEL T, 2O L5 ICES
BtE BN DB & LTI TO ZSn3H 5,
(D) FERAT, BERIESKRB) O TREZR Y SN D
FT, HETAICAD Z ENTERY,

Q RET 0 AP E T 5, =T CIXBUFHEE
DFFETA DI ENRZHNI L OHAPI L 0 ke D
HIVTWD, ZIUNHEEIET 5720 ThH Y, Flaz
WEICSTrE, HET e RAIRETHI» A2 ET 5,
EHDONEIIRTFO A FINIICHER T 5 2 L E
INTND, =7 TIXRERENEL, ZLOLARES
IMEFEZ RO TND T2, — R OE BTG
%L 125, ZHOBHTDONUEKFEAZ AT 79
ZEh, B0 L—KNTH D,

5.2 ZHXE

THIE T, AEEZEEFROREE, (THEE, FF
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BT O IAREITI86FEFI T Th Y . FHDE LT
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43



WBERTWRY, by Ty 7 ARSI RIS B AR/ 55
TRR SN TR EFT 2 OBRREETH 58, T OFHK
DOEDIT, FEH LZFEOMIC L V=T Z RS
HCEEOEREETH 2T onb, =0 V=71
Ade, B DIREEMNL U7255 = H AN ThH D RE TN,
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6. FeTEE

6.1 32498518

FEVE U 7o MEFFE BRSO C B3 5 2 LI,
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FE-3 ERHEBREHEIADAY M RATLOER
Photo 3 Interface of RMMS

FE—4 Lo AIHREDIKR
Photo 4 Substantial Completion Meeting
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