FTA o) 7ERAHE
ERARERE

FTAOI)TE
AV )—+rTRE2— (CIS) Z
AULW-ERF#HEaI>2 ) — FMEEMOD
RERBHTOER - RAEX
XBEETHRES

TR 27410 A
(2015 £F)

WMILITBUEA
EFRtR H#E (JICA)

HRERFEARM

ERN
JR
15-078




7 S i
111 iv
B R B B e v
e ey R iX
B e X
B D B R et 1
(1) BEXEEREICEITIRARFTEDERR UV =—ZXDIER oo, 1
D ZBEEBEOBCE BB e 1
@ FROEFICE T AR ..o 5
® FHEEREEOMEIE. BR NRBEKRSD) BLUESE ... 6

@ FBEEREORRASFIZHTSH ODA BXEOEBHSHTR UM FF+—0
a7

(2) BR - BN ZRIEH - EMOBE ..o, 9
(B) B ENEI T R DI E e oo 10
B R AT EE DR EE oot 12
(1) BB D E B oot 12
(2) BRI U B R oottt 12
(B) BEDEM AR “ EE IR e 12
(4) ‘A (EE. #M. BXEREARA. TOM) 16
(B) BB FBIRE oottt ettt 19
(6) HFE BB BRI DR oot 20
R BRI EE R D B e 23
(1) FEEITEE B I R e 23
DO FIREE1 CIRIBEDIETE) oo 23
@ FEEREE2 BREBEETE) oo, 24
@ SEEHER S (RIBZATEED) oo 36
@ EFHRRE4 BRAREZTETEYMIRD ALY FOBN) . 41
B  SEEIER D (S 7 ) oo 50
(2) BEBRIDERUR I oo 55
D FAPUVTERNIZEVWTOBRARODEEEBATREMEICDNT
55

@ FATIUVTERIZEVTERFI VI )—MEEVORBREEAT
BBz D TDRRRE o 57



ORI 7255~ (oo ] AN GRS TSROSO USRS OPT 58
@  CTS DBINEIT DUNT oo 60
B CTS DB D ATBEE oottt 62
® BEBEBIDIERIRIT oottt 65
(3) MARFREBROBEANORIZERR oo, 65
(4) BREANDHAERE - HIEEMHIEADEBR ..o 68
D #TT (BERET) D PR EIE e, 68
) B oo, 69
(5) BERDBEXREEBRMHEDBIIMAFESHMKIZONT e, 70
(B ) BB R B oo 71
 AREEERBEOE S RRBRIETE ..o oo 74
(1) SEOFMREICEFTIECRAEBRADAS * FF oo 74
O I—7Y o REEKRURBHGDOSWEELD) v, 74
@ ECRRBBADEIF oo 75
@ BEINDIEDHRRABRHADEIE * AT V31—l 78
@ ESRARBRTREIEDEEM . ..ot 81
(2) BMEENDU R ERI e 84
D BT HE oottt 84
@ BEZEFRUBEIULY) R et 84
B B e, 84
B B T oo, 87
B IR TGHIIE e, 88
(3) BER - FREICAVWTHREHLE-EXRELB LU ZTORAENR. ..o 88
(4) RBEDISR/RONTZEIERE e, 88
D B T T oo, 88
B SR e 90



NHAEXLELDITEYE
(2014 £ 3 A)

BRRE (Nyanya Interchange Bridge)
(2014 &£ 3 A)

PHEXEBE~DEXNEF
FiBA= (201446 A)

B2 (Usmandam Bridge : old)
(2014 £ 3 A)

DNHEXELELDITEE
(2014 £ 3 A)

AVHY—krFRE— (CTS) B
FEVARL—Y 3y (201456 A)



CTS EFHUHE
(2014 %6 A)

TERERHIHE
(201456 A)

BE&EROAE
(201456 A)

HEREBETEVAML—Y3 Y
(201446 A)

BRRRERSAR
(201446 A)

JICAFA Oz )Y TEBREDITEE
(201456 A)



W& JEILFKGL FSCFRD

AfDB African Development Bank 7 7V T B ERAT

AICD Africa’s Infrastructure Country Diagnostic TI7IVIA T TARNT T T
¥—  [EhEZHr

B/D Barrel / Day H PE S PE &

BS British Standards JEE U

CCTV Closed-Circuit Television BHEET L

CoC Certification of Conformity 5 RE R

CTS Concrete Tester and Surveyor a7 Y—hTAZ—

FCA Free Carrier IR NS

FCT Federal Capital Territory AR AR X

FERMA Federal Road Maintenance Agency T AT Y 7 HGE BT

FMW Federal Ministry of Works TA V= Y THIRAILFIEE

FRDP Nigeria Federal Road Development Project FTA T U T EHEE BB R
EIVZE 78

GIS Geographic Information System HIERE R S 2T A

IDA International Development Association BEBAE

JETRO Japan External Trade Organization H A 5y = B A

JICA Japan International Cooperation Agency B b S AR

GDP Gross Domestic Product PR A PE

NIS Nigeria Industry Standard ATV T TR

ODA Official Development Assistance BT B T 42 B

OPEC Organization of the Petroleum Exporting | 7 ¥ Hi [E A

Countries

SON Standard Organization of Nigeria T A Y= U TR A

RH Rebound Hammer YR RAav= (2 v b
INST)

RSDT Road Sector Development Team E KB PIBASE T — L

SONCAP Standard Organization of Nigeria Conformity | & MFHlI~ 7 777 A

Assessment Program

UAE United Arab Emirates 777 EREER

WB World Bank TSR T

WHO World Health Organization A OR fE R A




Hh ]

(T721)hKE] BREME  http://n. freemap. jp/tp/Africa
F4ox) 7] AMEEE http://www. freemap. jp/item/africa/nigeria. html XU
ERL)


http://www.freemap.jp/item/africa/nigeria.html

RK=RES

BU1-1 AT TOAL oo 2
X 1-2 j—,r:)IIJTGDP (%E) ..................................................... 3
R13F AT YT GDP FREZE (LE) croorrrrrrrrmrr 3
1-4 GDP DEEZLBNRERLL (Q012 £E) oooverrrrrrmeerrneeeeeaeee 4
1-50PEC INBEDFEHEHRT (HJEE) cvrovorrrrrrrrrrri, 4
1-6 CTS(:l )7 IJ— }*7_'Z9—) .................................................... 10
B2-1 AEETHESNORBRUFRZICRRAENINR oo 13
DD FEZETFREIE coooooerrrrrr et e 14
I T % S I P PP 15
I — b N P 16
K 2-5 AEETIEA LT CTSI2 B -ovvvrvrrrrrerreeeeeaee e 18
B 2-6 FMW FZAZNR  ceoeeeeneemmme et 18
=8-S T - P 19
D-8 FMW DEEEHRL - oooooorrorrmrmmmrmmeremaaaaeaaaeaaaaaaaaaaaaaaaaaaaan 21
2-0 NIZEZEDIREE (FRE) oo 22

3-1 EXKGIEIEG

(a2 )—bOFIB F"#  Karu Flyover Bridge) — --ooooooeeeee 24
3-2 EXLHES

(#ra>9)— ORI - i KEE Karu Flyover Bridge) -+ 24
323 CTS TEFREEMELRIT oo vvveermmreeeommmee e 24
34 FTERREEFEEREIRIT o ovveeemmmeeommee e, 24
305 ABIRERREERE T Dl - vveeeevreeemnme e 26
3.6 FERRABIRALEE --vooovvvee e 29
3.7 RIRBAFOEH (Usmandam Bridge(old) ) «-eveeeeeemerremereaans 31
3-8 EABEEDOVUEIN (Giri Interchange Bridge) «--«---e-eeeeeees 31
3-9 BEEiEDFIBE (Gwagwalada Lokaja Flyover Bridge ) «ooeeeveeeee 31

3-10 BEEa > ) — bDEG - 8kHEDE (Zuba Flyover Bridge) - 31
3-11 Zuba Flyover Bridge (Right/ A2 #&&)D

B U RBBEESIFT oooovvvreeee e 33
3-12 Karu Flyover Bridge (Light / P1 &)

D Y RBBEEDSIER -vvvveeeeornnreee e 34
3-13 CTS TOEEAIE ( Karu Flyover Bridge) — voeeeeeesereeeeeeeess 34



3-14 *EEEEFHL‘E.%j(*EO)*E%gEREﬂ ........................................... 39

3-15 B REBEEBATBEIR oo 39
3-16 LN KRABE TEEREEDERET oo 39
3-17 BEETOFBERETEVRARL—D a3y 39
3-18 MBS ERRET T O — 42
3-19 BADBREIEH A )L ccoovorereme 42
320 BEEREBRBOAEIEA A — oo 43
321 — R RBMDFHIEA A — U 43
3-22 ETURBRMBEENE (T bIRTAVE) BEHIBE— 47
323 EFJUABRTOMBIEE oo 49
B 3-24 FE (F A4 RP W g I) oo 49
T T - -1 49
326 B T F—TEREIRIE - ovvveeee e 53
E 327 FIF—HTODTEUVR ML= gy 33
328 TATT YT TORERBOLEN (MHBREHE) - 55
329 FAD T TORRRIROBEN (LI F—SmAE) oo 56

®3-30 74P 7 TORERREADARENE (AAEREHE) - 56
X 3-31 BERBOBAILHE>TOREDEE (MHEXEBE) - 57

X 3-32 E{$E&]UE B (/A_;H:_%%fé‘ﬂ%ﬁ;i) ........................................ 58
333 A EBEL2EBEFE (DHBEEBE) 58
334 BEERERTEELE (EIF—SMF) 59

3-35 WIBETH Iy b7 ECTS DIREN (AHEEEEHEBE) 60
3-36 a3y FNUTRUCTS TRELE-T—2 DEEN

(’A;‘E%%%Hﬁté) ............................................................ 60
337 MELET—42%2H EICLzar s ) — FOFHE

(NFETEHAREE) oo 61
3-38 BEAKRLUNTO CTS DFRAAE (MHEBEEHE) 62
3-39 BEABRLUNTO CTSDFERAE (RFH—5m&E) 63
340 FADTUTIZEWVWT CTS DERATREY (AHBEEBE) 63
341 FADTUTIZEVWTCTS DERATEENE (2+—5m) - 64
342 FADT YT CCIS EERSED-HDAE

(NFETEHAEREE)  -ooovverrrrmrre 64
343 FAD T YT CCIS EERSED-HDAE

(_t, Eﬂ'—%ﬂﬂ%) ............................................................ 65
3-44 CTS DRGSR (FEER) oo 70
3-45 kﬁé’dﬁ%%%l')’f:*ﬁs@@#ﬁﬁﬁﬁ ..................................... 71

Vi



346 HEERBLETOBEIRSAV T A TILOEE e 72

3-47 IR CTOHESETRIRIT oo 73
4] BTN AREE T M cvrreree oo 76
42 B3t ERIBIE L DEATZETRIME ooovvvrereeee e 78
43 ¥4 D1 FOFM [The Punch) I/ %1BH:

(2014 8 10 B 13 Bff)  cvovveereerer 80
K44 FTIYHDTOEREBIA A= cooevemmmmemiii {3
45 FASTYTRIERAY B cooeeeroeeme ]7
4-6 BREEENIBITARADTENE ooveeeeoorrrrrmmmmmmeereess e et 89
T L1 F AT FTOETREEER ~oooeererrrmmmmmeeeeee e 1
RI12FADYTET IV NOERREE.

B EEE & DBERIE D ELET - vvvvvrrereeeeememniiiieieeaaae e, 5
F13TADTH FOBEE - 7
14 EH R R A g BRREE e 8
BB 1-5 CTS R oo 9
K2 D CTS FEA R oo 17
3522 M FEBUFHEBTIR A —EEZR - vvvvrrreeeees s mniniiee e e e e 17
23 VHFEBAFREBIMMEZE - oo 20
3L FAERIBRMDRBEID - 23
3D BB EAREIEDMEE oo 25
FR3-3 ETR BRI R oo 27
%34 SRR EIBRO—E (BRBEME) oo 28
3R 35 B E B et 30
RK3-6CTSTRDAVT Y — FBEDBITEREE - 32
F3-TCTS E VN RN RH)DBITEFER e 33
3-8 ARIFZAEENMERRITER - ovovovrrrrrr e 36
39 THETEEDRIEE o 37
F3-10 FEFRBAMEREE - oo 44
K311 ETIBROBRAST. BELERESLVBREEXE 48
R HERDBDIBEEE e 49
F3-I3CTS FRAAEEICET A T F— oo 50
T304 BEIF—BHREEE - 51

vii



§§ 3-15 %0)1@,;57]”;’@{& .................................................................. 51

£3-16 ZIEATEROMWE BEFENEBITIRID D FTNE - cvvvvverrererreneennnnns 54
317 P — FREDERRRET - oooeerrrrrrrneeeeeeraee 55
R3I8CTS EVNI Y FNUTEDAEEERVT— R NEEDLLE - 67
FK3-19CTS EYNHD U RN TDRTFOAR FEBET oo 67
320 AREHEDOHBIRITT e 68
3321 ALBEIEIEAR T = oo 69
%322 AUEEHR (EAT)) ERIEARER 69
FTal FEEBIBEETE e 77
A2 BT O 84

viii



EHHE

I R -HAMEE I

B RECE BRESKASH

REMSEFRES: dbiEE AT

H A b :http://www.nittokensetsu.co.jp/
HFEEREHE: T ERAREXE
FEEHELM 201438 7H ~2015%10A30H

000 ;T (UIU7ENHEERE 000 000 EXLENHHT-HE 000

O (T T DERRIR OCTS(aAVVY— I TRE—)
FAT )T IFBRERRERD YT —I DILFTEEFMNITH ERGIEIZ LB — D EEREH TR, 1\

TLd, LdL., BT FRIZRY. EHHIK 3
e e tnns || Y—TavOU—NEITRU L% DITE D DR

HOMRIRIZH S, #HE., BT AILICEH T, HEMOEREIZOY
ZTRODORBOF-OH#IFEEICET AT hOR L. EExR J)—bDEMEEFHETHIENEESD.

BREBBDEAEIEENS,
B -EIEEODABRVICAERE)
e Y
> BRARBHERLELEETIOTSLAOHT, ABREOTFEL AN —La ERHL. F451) 7 QBB
B ICEBRICCTSEFERAL TELS L THRBRBR MDD EESLCTSOENEICELBZERER S,
8 V4

BE-EIAEXOHER
(> ERAXRFEEORMBANSERARBHRUCSOBRAZOEE
> BRERRGERNCBREEEEE

\ > BROMHFEENFELER. SHENZIEE Y,
EC R REH HRBFRE~DIU1RU+
> CTSOERIZEYMFELILF—FEBA TTEEICHY  BREORSM )
> FAPIUTERIZBWTRFEREE DRI bi*li&f%‘énéoif:.?r@ﬁqmﬁﬁ%éigwiﬁm:;w.Emz:leﬁFsﬂazl:




21

I. REEXOME

E

FASTYTFEIVY Y — FTFRE— (CTS) ZAVVEERM®ED
) — MEEVMDRBREHOER - EIIEE

EXEkt

FAO ) TERENMET7 IOy, TR

BFE
BT BE R A% B

FA T TERLNE
ERAHERE (UT. 2H#FEXRE)

EXRErHE

201438 7H~2015% 108308

R4

73,877,400 F (Fuid)

EXDEH

BROABREMEPLCLEEE IO SLEEBEL. TOHT
aAVHY—brTRE— (CTS) DTEVARML—LaVEERL.
ERICFA 2O TOEBRBEMEFCEALTHL S5 2L TREARK
MDEEMZERL. CTSEZERSE D, £-. RBERBRZETIL
[CHBBEEHEZEIET S, CO—EORNTEHBET 52L& THA
)T OERBIFEERNTORLIZED, T4 TOREIC
H59 5%,

EXDER

FTAOT ) 7OEBRBERKRIIEKRE - ELBLITEEGTRRICH
Y., BN RERRO-OICLEERUVSRERDORY FT7—2
DILFRBRIIBHETHD, DHFEHEL 2004 & 11 ALY RSDMP

(Road Sector Development and Maintenance Program) #3EfE L TH
U.EDOIRFERITERR Y bT—[ZHE R % 5 Tl FRDP (Federal
Roads Development Project) Z5EHIF & L. EHNERZ I RICERE
EX. THM., RAMGTEBHBESEZERL TS,

B E LTI, REXRRELURD 2013 F3 AICFAoz )74
HEXEOBREABR IO Y FAFIZCTS MERASA . REKY
BWFHEFLEVWSEENIL, ABEICKITAERMAFI VI ) —
FMEEVMDOBRERMOR LS, ZAITESREBEEICHT SH=2—X
FHRTHIENTE, REIZOVWTIEK, 77U HDOBERELE
LTESRELIARMARRLAFEN, A VISHFELTFDHLEZADN
5l END, CTSERDFERENSWVWEEZARBEERKICE ST,

EXORMEE

BRRRICIHDDEMEEEZREL. ETDOH T CTS DFRMERY
BAtZERLET S, T, DHAFRE, BREEARFEZRREL
e —%FZREL. CTSODERZER S,




AEETE, PHBXEORMBE ZXHRITBEARICET K
EEZITV. RBREEORTCTS DEMEZEILTSFEMEL
TEm LT,

BREARTIE, 7IOvABD 6 BREZEE LN, WThE
KHUGEHNMRESINTUVEL O BROEXRT—32 (BE.
REE) ZIWEKET S NI LD, WELET—2ZEIZEBRE
REER LT .. BRRAKRICEALTIE. BROITEREEZ1TO L
ELIZCTSDFEAL-RABREERER L ARIBEZORENFTTERED
ETGELHR SN, -, BULGHEEEICAT., BERRHE
REFOLETEY FIRDAD CRUHIERZE (TiE) FDER
7L, M RREROEEMFII OV TERRENI LN
f=s

AEBEXEZAEL, BXERE (MABEEBE OHRMEREERM
TEE) QIFREAENTA O 7TENTRERKREERET 5N
EETHIHILERHRTDELEBIC. CTSDEETHSREBERELS
WMERMRMEFTE (FHET 5%F. CTS DAERMEPEBAEMEIZONT
HfEFR"¥ontz, BEATO CTS ERICHAITE-EANLEAEKE L
T, AHEBRANCOERRFCIVHILADIEE] PREDE
MTHLIENBXRBEREBERIFICERLIZ7o7r— MER K U R
STz, RBETRHAHKEELEZ COPHBELLERL, REBAEL
YEWEHEiZ 2 (11= CTS (FREICHE T 55 DERICEWVTIESE
[CHEMNGHRE/DIZENTEL,

AEXHEPOFHRBEILUTOEL Y,

1. SEE - ERIEE
O BHMZERKR CTS12&E (REHAT : oHFESH)
EEHDELGD 6 DOMBTERATEAL > R AKE
Lizo MDA TFURIZOVTIE, B—hHJ)L/A—F
— T & % Intecon Partnership fL[ZHTIEE Z1TL  HEZRDIK
EHBRCBEMEESE, AReGRYRMTEETES LD
AR EEELT,

@ HBRAREIE
D HARBEDETE
AHBEEANVR Ty ILETIOvEABDSBRER
fii& L CRIGHERE LT-#ER. 5 B 2 15 (Kuje Flyover Bridge.
Nyanya Interchange Bridge) [&. fEL &P TH-1= &, ]

Xi




HERBROREMEERLARNEL. BY 6 BZAREX
TORBERARBRELTEE L,

Q@ BRABRER
BELEBRERRIC. A2 —"—F (CP) xR
[CHRREAROBMIEEETS L LHIC. CTS DERAEIC
BT 51EEE T o=, EREMNEBROERNLGZERNNRE
SNTWEN ST, BROERT—4 BR.EEF)
FIRETEHIEMBIFLH. WELI-T—2EEITHERD
EREREEEL-BRAREMER L. BRABRICEL
Tlk. BROITBEREZZTL. CTSOEEHEEFEFPR T
BTz, VNIV FENUIOBMYFWAKRIZDOVTHIEE
LERALREITo 1=,

@ KIZAEE

20145 8A3R8 (A) M58A 128 (K) £T. AH#E
FEDBE S AZZTAN, LBEOBREPLE LT
REEWDESR., #IFEEOWELZTo-. 2OTAYS
LTI, BERELLBEREROBNEHET. BRICRE
53V — MEEYOHBRERICERZETERL
T=o

@ BRAREZBELT7EY FIRTAL FOBN
AHEBELBEICKIIBRABRET TV, ABRERELE
ML, BYLGHIBFEEZTO T EOITBRELTEY b
TRDAY MRUHIESE (T S0ERFTo1-., 18
PRREZIE2014F 6 AOFE 2 BIEMBFRV2015F5 A
DEFE 3 EEMEFICITHN., HRBERORBH I TEREDE
AHRELHRINT, SNELTBHEL TRAREEET S
BEOEESD, TNEEYVICHBEELTWCENIRET
HhEELEERE LT,

® HMEEEERMEEFETRRELEIF—

AHREBEELZGTEEL, T4 TOERBERE.
HKRICH L THES CTSDBEREREHSCLEAME
L. 77 RUSTRIZEVWTESIF—%FHEL=, &

Xii




2.

2HICE, ARAEXREBECTOMEERBB A, B
FOEFBRAMOEFZIVYILE Y b BREERKELI LD
SmENHNT=,

E YR R REEE

O HREBEOEE
2014 8 A8 A, BHi#thA—AHJL/N\— FF—T#&H S Intecon
Partnership #1'& CTS BRFERIBIERZM EHMERE L 1=,

@ HAERTEY

B TOERESE LT, HFELEDHBEH L. ERSOL
AEMELELEDZRITEVTHBRERTRZITO G L, BB
MICERTOE—L 3 v &fTof, SRIE. FICERKREE
ERNTORMEZESO TV ENDIRHTHSEER
R

@ E T XERMAIREMED T

CTS [F. —fHBIH RS-, BRIZE - I EERIC
BVTIEHBRBROEBENIDEIZESILGEEERD/N— FILIE
BLH, FA O )T TRAEEEDORELGEESEICLD
D, RLEINIEHEBMICERY ANSEREZHE>TE Y.
SEEE TR /N— FILIKIELY,
FREMSRERIIOVWTEHSE LI ESHERAEISDELL.
FERNICEHTFORZSUNEFET 5%, BENLTHHD
RKESF+nHdLEEZOND,

BEHRTHD VIO RENUREFADO ) FTEAT
FERFEENTE LT AFHEN RN LA, CTS (TR
— kF—® Intecon Partnership £t A ERFEH 5 FEAAEDIE
B, BE RERBRFCHALAETHY . RERO+2E
T+ O0—FFEKRELBZT RNOT—OTHDEER D,

! Intecon Partnership i3 A I M A RZ ANCEHZBE < 1976 R OER a2 o N&T, EIZ
FA T ) TENTEREEYORGFOHELZIT> TN D, BARED Alade Ajibola KT A Y=V 7+
AKEMTEH S (Nigerian Institution of Civil Engineers) DRISET. 74 Y= U TERNOLARERIC
BOWTHEAWR Yy N —2 %FfoTW5B, KEFETIE, T4 V= U 7 EMHIZIW CRHREED & DE &R,
BB OFHE L OBRE R EDOINEEZIT I,

Xiii




1. =G ERED
BRDEAMLGEN (HHE. BEHEEF) ORENGIATY
BMot=, HBEEZTOLT, TTRELMLGEMZLOMY L
BRLEELTW K ZEZADENEETH D, BIERDEBERICD
WTIE, SEIOEETIT27=& 512, EHRRABREROBRICHEETE
DRAFEETO>EEDHIC, BELTHBEYMDREDELZRFELTW
(EANEETHD
oSENEFETIE, ATRRICTKY 7 T D viaXBOIFR LIS HER
BT ENHRLGMN oz, SRIT. SEHORRERLEL - 61ETD
RE T2 ERBRFEEERLEL T, RAGBADBRIZHEL T
RREITOTUWKBENH D,

2. ECHRRERMEE

oCTS [FRKDIEHIRBRERM & LES AERE (WA E—H
VRE) #RAVTHEY. BRESN TRRIFICEAT AMRILIFEAE
ThNTLGEL, ZOF86H. B THRSE L T F=OIZIERETEF
ROEMZEXIEL., BAESNORMEDE TRMEZEHHEHN
BETHD, 727)AMGEICEWNTIE, 727U HhIEAKER
(Federation of Africa Engineering Organizations) Z HlMZ CTS O PR
L. BBEZREOTOWKZENAUTHSEER D,

AT YTICEVWTLRMAELNZ S HEISERIZH D=0, £
DRFEELTHFA DT UTICEVTCTS DEEZHREITO-THY.
2014F9IRALYFmEZMBL. BERFPOKRETH S,

EXRDOEM

AREZEDOBEH/\— b F—T & % Intecon Partnership ¥t & CTS D ER
SEREBEZNHEICIY. 420 T7EHRLITT 7 At TO
REEROIHEERE > TS,

XV




1. FXx0DE=

(1) FEFEMEICBT 2 BRREOBUR & = — X DR
O FHEEEOER - BF O
a) BUARI
FA =Y THEMRILFE AT A= 7 ) 1377V B REOETICAE L, AN
14 7,360 5 N, E AR 92 5 km?, EABIEE O IICAE L TWD T 7Yy T
HDH,TA YU TIL1960 FATA F Y ANHHLEFR & LTSN LIz HEY —FT ¥ —,
ET 7 TG (NER) | EHEMEBUESENBSRLZERIRIUZSH -7, 1999 FITHEIED
HlE S 4L, RBUZBAT LT, BOBRRHNIRREA EF e &7 28I Ch v | M
DT ERBEE FRED 2 BEHIN & BTN D,
FAT=UTIE36INE 1IN D> TIRY, M) | ey o TAesR) . TEEPE)
FErE) . TR @ 6 Mk DT D, T Y= U TIZIL 250 L EDOE RN TFE L
TEY ., NTFE, A RE, SASEN 3 KRS LTabLhTnd, SiBlc 20N Tid, %
R B IR > TV DO, WENAHFEL > TWD,

F1-1 742 T OEAKREFHR

ESlsig = 92 J7 3,773km?

AH 118 7,360 75 A

HHR T 7Y (1991 4RI T T R B EE)

Brin Al EBE (B#109 N) . TRt GE%360 A) o 2 B, s
EZoiHE FHHEH - AN R« TN

INFHRE JERE

R FURNH, A AT L BHRFEH

1 AN VSR A AR 250 FELL

([T v=YTdEfmE AT —%) K0 1EL
http://www.mofa.go.jp/mofaj/area/nigeria/data.html#01)



180,000,000

175,000,000

170,000,000

165,000,000

~ 160,000,000

<
~ 155,000,000
150,000,000
145,000,000
140,000,000
135,000,000 T T T )

2008 2009 2010 2013

1-1 4= 7DAH
(”Annual Abstract of Statics,2011” National Bureau of Statistics, Federal Republic of Nigeria,
2013 4= UNFPA)

b) #RFIRI

FA VU TIETERM I RFERE 23 T 5, 2010 450> GDP 1% 33,984,754 557 A
ZTH Y. 2006 0D GDP & 100% & L7236, 2010 41% 180% & . 80%HE & 72> T\ D,
PESERDORERE Tl BN 3921%, WWT,  THEHIVNE] 2 19.92%., A - KR
AL 3 13.76% L8> Th Y | BEHMNEHL TEWI LERD0D,

Flo, ATV TITAMERETH Y, OPEC HIHEE (77 U ANTIEfc T Ly =Y
T, T7TrEAZ 0 VETRIE) ThDH, OPEC M 12 HEF, A V=) TIRRMPEHE
#1,753,000 S LV AT, HINTH D,



40, 000, 000

33,984,754

35, 000, 000

30, 000, 000

24,296,329 24,794,239

N 25,000, 000

~ 20,657,318
+ 20, 000, 000
IR
o
2 15, 000, 000
10, 000, 000
5, 000, 000
0

2006 2007 2008 2009 2010

K12 74 Y=Y 7 GDP (£ H)
(”Annual Abstract of Statics,2011” National Bureau of Statistics, Federal Republic of Nigeria)

200%
180%
160%
140%
120%
100%
80%
60%
40%
20%
0% T T T T !
2006 2007 2008 2009 2010

M 1-3F74>=VU7 GDP ks (4H) (%2006 4FL)
(Annual Abstract of Statics,2011” National Bureau of Statistics, Federal Republic of Nigeria)



ZDhH—
E X, 0.95

& ENE, 1.85

RTIL-ER
0.55 =0 5 1

&t RIR,
3.37

fE#RE1E, 7.05
BLER, 4.2

#.3,0.38
G- RXAAX,
13.76

1-4 GDP DEEZERIMERLLE (2012 4F)
(”Annual Abstract of Statics,2011” National Bureau of Statistics, Federal Republic of Nigeria)

12, 000. 0
_10,000.0
m
< 8,000.0
% 6, 000. 0
o
S 4,000.0
" 2.000.0 -
0.0 -
2N N D £ 2 N Y NN NN
Lo o™ | W o2 => 1T u >
N ® Y Y H &® D H N = H
N DR N NN N
H N N 2 v
o N N
+

1-5 OPEC MR E O JFhpE & (APE) (2013 4)
(Annual Statistical Bulletin 2014, OPEC K Y 1ERK)



Q@ XZRIITIIT DHFIRE
TA V=V 7 TRBAEEERCEHEER O Y U —27 OILFFEHET O TN D, ElidE

TE K DA 2E1E
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STWDNR, 77U A OPETRAREENE L L72E A3, £ 45% DEBEE TH L, 8

FEOEIZEA LTI,

TBAF] AW THEE] ICEFINTWAEIE)., SEEKROSEEIE

67.4% ., REEERKICBI L TIE329% L ->Tk Y, BIRAEE (EHEER 82.0%. K&
HER 57.6%) . PHTEE (GHESER 67.9%. REEER 61.4%) & HSERRI B <

RN EDRDND,

#1242 =27 T 7Y DOERREE. FETEREE & OE FR IO Huik

R e AES ) AT
FAT=IT
(7 7V 1 #iI) S E
PHETTREML 1,000km? 4721
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Dl FEIEF: (km)
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DIl FEIEF: (km)
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DOEFAODOEE (%)
Rima (FhiEEK) H S22 f(H) 1,408.2 1,772.4 2,558.3
ARiEE CREEER) HE¥75E E(R) 24.7 32.7 74.7
AEWFR, TR 2DV
BRI (GhEER) EIE ] 7R EE SN T 67.9 67.4 82.0
WHIEKOEIE (%)
LEEE, TR HDH0IX
BRI CGREFEER) EIE | 7R EE I N T 61.4 329 57.6
WAHIEKROEIE (%)
ERPKERFEOMEE
EEFIAEICLAEHME | RThHAHELEBEOEE 30.2 29.9 18.2
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WAy 7 A E RO | BIEYASEE 300 B LT O
19.8 4.8 18.4
EE HEEKEOEIE (%)
WAy 7 E RO | BIEYASEE 300 AL EOR
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#HE

HESER OEE (%)

( Africa Infrastructure Country Diagnostic, Country Report, “Nigeria’s Infrastructure : A

Continental Perspective”

World Bank , 2011)
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(72721, IDA 705 330 |5 US F/LO@E, HAND 3 57 US KD, FGN 75
3255 RVOREE) Thotz, H27=—ATIX625 HTUS Kb, 53 7 =—XTIL635
BT US FARENENLETH L, BIMOTRZMHE LEMS LTS, (Road



Infrastructure & Related Development in Nigeria / 2013/Pison Real Estate and Infrastructure
Professional Practice & Service, Federal Ministry of Works)
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£ 1-4 TE 7B BEAERFE B & FE i T D R AR

A= E/ A N

1 Jebba - Lafiagi Road NIGER
FRDP/2010/NCB/W/0

2 Takai - Albasu - Gaya Road KANO
FRDP/2010/NCB/W/02

3 Nafada - Gombeabba Road GOMBE
FRDP/2010/NCB/W/03

4 Hong - Mubi Road ADAMAWA
FRDP/2010/NCB/W/04

5 Kurfi - Chiranchi Road KATSINA
FRDP/2010/NCB/W/05

6 Okpala - Igwurita Road IMO
FRDP/2010/NCB/W/06

7 Ado - Ilumoba - Agbado - Ikare Road Section A | EKITI
FRDP/2011/ICB/PMW/07

8 Dingaya - Galambi - Rungo Road | JIGAWA
FRDP/2011/ICB/PMW/08

9 Rumukurshi - Chokocho Road | RIVERS
FRDP/2011/ICB/PMW/09

10 Akure - Owo Road ONDO
FRDP/2011/ICB/PMW/10

11 Ado - Ilumoba - Agbado - Ikare Road Section B | EKITI
FRDP/2011/ICB/PMW/11

12 Lafiagi - Mokwa Road NIGER
FRDP/2011/ICB/PMW/12

13 EastWest - Odi Road BAYELSA
FRDP/2011/ICB/PMW/13

14 Lafia - Doma Road NASARAWA
FRDP/2011/ICB/PMW/14
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(5) =3 E M A

AEFEOFEEMERIE, FRORT L0 BRI F0IC () LHE 5 i
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EEEBER ho2B—18—k
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(6) AHF-E UM RELREE R DA 2L

NIEFRFERIT, AV ) T OEERORELZIE L TWDOIEITTH D, ALFELD
A7 1% Federal Ministry of Transport(FMT) Toh V| Rilix &5 BT CTholz, REFTTEHIZ
HHET 7TV Ch D, EREEZ, TFHE, JAAE. SEH) . TR L DEERKERE
o DEANEREREH 2355, o, BET 5 LRI E R OMERE R 2 Tl
1T 9 FERMA (Federal Road Maintenance Agency) . Bk L7 IDA 7' mr Y =7 M &EET 5
RSDT(Road Sector Development Team), {#H|& « /£ % 1297 9 OSGOF(Office of the Survey
General of the Federation)® 3 #fik %A L T\ 5,

$$¥iﬁ%@ﬁ@’%¢é&ﬁ%%kCB@%&%E%:&%E%&LTwézk#

L NEHEEE O OB FE G R (Highway Design — Bridges Department) % 7 o7 o 4

—X—= ke L, ZOMET, EREROBRLI L/ — NELAREY OfREE, . #E
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7< 2-3 FHFEBUF R O 2

WL
IEAA B HAAIHEFEA  (Federal Ministry of Works ; FMW)
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F ¥ INIEEEE T FE R O, BREF, R, HERFEER AT
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LRI I DR & A& KE
FEFRIE R OF I & X

*EFRIE RS & AR OMERE B

Highway Design — Bridges | *HFE I O R O G E
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FERMA

Federal Road Maintenance Agency

FMW

RSDT

Road Sector Development Team

OSGOF

Office of the Surveyor General of the Federation

2-8 FMW O 5 HE4H %

21




Professional
Departments

Planning. Research and Statistics Dept.

Finance and Accounts

Public Procurement Dept.

Human Resource Management

Highways Planning and Development Dept.
Highways Design - Bridges Dept.

Ay S, Materal Geo: recnnies & quality Control Dept.
Highways Public Private Parnership Dept.

Highways Road Sector Development Team Dept.
Highways. South-West Zone

Highways. South-East Zone

Highways. South-South Zone

Highways, North-West Zone

Highways, North-East Zone

Highways, North-Central Zone

Service
Departments

Electrical/Street Lighting Services

Central Workshop

Engineering Management Services

Legal Services

Units

Press and Public Relations

Office of the Permanent Secretary

Audit

Protocol

Reforms, Servicom and Anti-Corruption Unit

RN AEEOEN

[X] 2-9 AFLEHEEE DM (RE)
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3. B - RAIEXDER

(1) VEEHE B mORR
O EERR 1 CHREROEE)

NILFRERNT 7V X LD EREBEMFERL L LTY X N7 v 7 UM 2 BT Bl
THER LR R, TRTORT LB 2HEREARFEONRINL L, 6 1z mEE OXLAE
gL L7=, £7 6. Kuje Flyover Bridge (2D Tlx, Bz il L7 B Chs L CTh -7
Teh, RFEFEOHWTHD BRAKR] LITFAEB LW Lo 644 Lz, 8. Nyanya
Interchange Bridge (22T, #HR O SLHZE DS/ MERITEHZ L TEB Y | HERIZHE N T
ZLOERBDMLEFE TS 2 EOFRBIZR Y BIMIEEROL ML BE LSRN L,

LU s, BE LT 6 BRIZOWTHRFIKFOREN LRI TR, e XiH, %
EHEEEOSREEEIINIE L R 5 ARG AFT 5 2 EnHRe o7z,

ZDH, BREABREBZIT OB, AAOHBRABRTIIITOR TRV, ER, WE%
DOPEZITV, BREEE H O THEKRT 5 Z & THL L7,

F7o. BEROREHZRICRBE2BE L2 TV HER  (Karu Flyover Bridge) % %
R U7z, BEORBUIEHTO =227 V) — b ORT, SR H & REGRRRIUCH Y | Ak
FER~HE LT, 5 2 BEHENRHCBGMHR L2l E 1T T bt TV Rd o 7z, £ D7 At
DIER L HbEMiE LHED Lkl 845 3 BENRICRE LT,

& 3-1 AR OB

Higg Bl | ®E
g oI iva i
PLEAE G (VATR fH 4 HE . .
1 | Zuba Flyover Bridge Zuba 19934 (#tE) |3H10H x o
2 | Giri Interchange Bridge | Giri 20134 3H10H X 0
Gwagwalada  Juction
3 Gwagwalada | AfH 3A11H o o
Bridge
4 | Usmandam Bridge (old) | Gwagwalada | 19834F (&) |3A11H x o
Usmandam Bridge .
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OFf4 7 LAOEFHEEFT "WH

E

(R I B

- Lighting Sidewalk
g Under Specificati|5 [ Road Both .
'—§ Routename | Ne Bridge name Location bridge Length | Wth Typeofthe T)l']pe ofthe Opened on fzf % surface ? sides . Note Insgectlon Repair history
£ condition (m) (m) | superstructure | substructure years auideline | £ type | Type 5 1One Width ate
= o
sides
FMW | Gwagwalada- | 1 [Gwagwalada Lokaja ~ [Gwagwalada [Abuja - 88.00| (11.1)|[4spansimple  |Reverse T-type 2013 |[British 45| As | None One 2.1 04/06/2014
Paiko Road Flyover Bridge(Left) Lokoja 8.0|pretensioned T- |abutment* Standard
Road (A2) girder bridge Ramen-type pier 54004-
1990
FMW | Gwagwalada- | 2 [Gwagwalada Lokaja  [Gwagwalada |Abuja - 88.00| (11.1)|[4spansimple  |Reverse T-type 2013 |British 45 As | None One 2.1 04/06/2014
Paiko Road Flyover Bridge(Right) Lokoja 8.0|pretensioned T- |abutment* Standard
Road (A2) girder bridge Ramen-type pier 54004-
1990
FMW | Airport Road | 3 [Giri Interchange Gir Abuja - 88.10| (11.2)[4spansimple  |Reverse T-type 2013 [British 45 As |Existing One 2.15 05/06/2014
(Umaru Musa Bridge(Left) Lokoja 8.0|pretensioned T- |abutment* Standard
Yar'Adua Road) Road (A2) girder bridge Ramen-type pier 54004-
1990
FMW | Airport Road | 4 |Giri Interchange Gir Abuja - 88.10| (11.2)[4spansimple  |Reverse T-type 2013 [British 45 As |Existing One 2.15 05/06/2014
(Umaru Musa Bridge(Right) Lokoja 8.0|pretensioned T- |abutment* Standard
Yar'Adua Road) Road (A2) girder bridge Ramen-type pier 54004-
1990
FMW | Abuja-Lokoja | 5 [Usmandam Gwagwalada [Usmandam | 122.90 8 span simple Reverse T-type ¢.2010  |British 45 As |Existing One 2.05 05/06/2014
Road (A2) Bridge(New)(Left) River pretensioned T-  [abutment - Standard
girder bridge Ramen-type pier 54004-
1990
FMW | Abuja-Lokoja | 6 [Usmandam Gwagwalada [Usmandam | 122.50 8 span simple Gravity-type c.1883  |British 45 As |Existing Both 1.20 05/06/2014
Road (A2) Bridge(Old)(Right) River Plate Girder abutment* Standard
Bridge Ramen-type pier 54004-
1990
FMW Murtala 7 |Zuba Flyover Zuba Daura Road| ~ 54.10[  (10.7)|4spansimple  [Reverse T-type 1993 [British 45 As | None Both 1.22 06/06/2014
Mohammed Bridge(Left) (A2) 8.0|pretensioned T-  |abutment* Standard
Express Way girder bridge Ramen-type pier 5400-4-
(A234) 1990
FMW Murtala 8 |Zuba Flyover Zuba Daura Road| ~ 54.10[  (10.7)|4spansimple  |Reverse T-type 1993 [British 45 As | None Both 1.22 06/06/2014
Mohammed Bridge(Right) (A2) 8.0|pretensioned T- |abutment* Standard
Express Way girder bridge Ramen-type pier 5400-4-
(A234) 199
FMW | YeffiExpress | 9 [Karu Flyover Karu Murtala 72.10[  (10.9)|4spansimple  [Reverse T-type 2003 |British 45 As | None One 2.0 09/06/2014
Way Bridge(Left) Moh d 8.0|pretensioned T-  |abutment* Standard
Road girder bridge Ramen-type pier 54004-
(A234) 1990
FMW | YeffiExpress | 10 [Karu Flyover Karu Murtala 72.10[  (10.8)|4spansimple  [Reverse T-type 2003 |[British 45| As | None One L9 09/06/2014
Way Bridge(Right) Moh d 8.0|pretensioned T-  |abutment* Standard
Road girder bridge Ramen-type pier 54004-
(A234) 1990
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b) sURRE R

BR AR ORGSR, T 3-5 CRTHEELRD, (BFBROFEMBRBEENFIT OV T,
ZEGR [RfkeihR) . THEERERER] 22Ro 2L, )

F72#15(%. Usamandam Bridge (O1d) DIRhRERAT D& . Giri Interchange Bridge D& A&
T DOV, Zuba Flyover Bridge DEEE = > 7 U — MBS FEIIELE) D # H | Karu Flyover
Bridge O EAH7 - #&E « BHNOSMHEL, BEORERREFEORE REEHEELHA LT,

¥FIZ. Zuba Flyover Bridge DBEEMH DS IX, HER NG T TIZar 7 U — MLOE T
LTWEZ L 2BLICTRT D2 ENHRD ABEIT T ICEHHRER @ LTV D &EAE T
HY | BRI O T, R TOERKAEITL WD BB, EHiTF, [FREICERR M
FEHADZ Lt RARBRAENLETH D,

Usmandam Bridge (old) 1%, #EHEDY 1983 4 (HEE) THY ., ZEINTHH 30 FLL |k
2o TV %, MBRORER, B SNITTEBNIR ST € D720 RIR O SR O & HAE 2R
EOHENR LN, o, MMOXRFEELRONDLZ NG, RENER LFEEZITO 2
& T ERAAEOREHR, BROFmEL L THIITT I Nk B2 6N5,

Giri Interchange Bridge Tl&, B LICKRERZ TZ v 7 BRFHAELTWe, 77 V¥ ELD
KUEIT T AN FTRIEICHE SN TE D | RENZWHBETIX W d, 43 <o b maRE,»
FAET D REMEIMRNS BEL2VWEEHME L TB &7 Ty 703 #ITL, OV EHDOKRE
RAGIZE D ATREMED B D,

AFETEMINTARICE VRO LN EFLOREROBEBIZ OV TIL 3 [FIEHTRE
(ZAAIT S LT R Lo MR L% 2 5 o T MR BEG T 2 IS A s in 2 D TV
Llpol,

# 3-5 Bt — %2

P22 (VAR HERE | SH A TG
Gwagwalada  Lokaja IRIRO-OVo 4L
1 Gwagwalada | ARfLH 6H4H | B
Flyover Bridge A = 7 U — b e
Usmandam 1983 4F (#E DR hR &K A &2 HH
2 Gwagwalada | 6HS5H S
Bridge(old) TE) i RIS S
Usmandam 2010 4F (HE
3 Gwagwalada | ( 6H5H HREHE
Bridge(new) )
Giri Interchange fwe =7 U — hFIEE
4 Giri 20134 6H5H . .
Bridge A= N ON O oY e
I Rk 7 1 L L A e i
1993 4 (#
5 | Zuba Flyover Bridge | Zuba ) 6H6H IhE
e e phs
=i AR A i L
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6 | Karu Flyover Brid K 20034F 649H AT 1 AR, 28 1
aru over Bridge aru
y i BEMEA L
3-7 WRAR &5 @ #%& H (Usmandam 38 HEARE 00 0E R (G
Bridge(old) ) Interchange Bridge)

4 3-10 BEEM =2 7 U — h DR - Sk
#E i (Zuba Flyover Bridge)

3-9 BEEMHOFIEE (Gwagwalada Lokaja
Flyover Bridge )

O)CTSICkB=ar 7 U— bOif

CTS # W MERD a7 ) — MREOREEZ, TH£3-6 32 —Y) TRTLED, 4
18 17 T CfT > 72, WER & L Cit. Usamandam Bridge Cld 2 #8. 3 miffl. Giri Interchange
Bridge Tl 2 &, 3MEMH O, 3110 @T 2 frE R OMEZHEE T 5 A > FE— FTHIE
%4772, ZubaFlyover Bridge TiX 2 f&%. Karu Flyover Bridge TiZ 1 H&H&. 4 BHoO, 37
& T A FHERPRIBE M Z KD L) 7E— NI THIEETT o7,

RA Y ME— FOREREREZ FFK3-7 33 2—) IZ7-F, KA bE—RFTiEX CTS
DREFEIZMZ Y N7 B~ (RH) THMIEZFEM L7z, FFE3-7 33 —) 0k
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BO, U AT Ry~ (RH) ORIERSE & CTS ORIERE RN 2RI EOICHH S
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FToHE VAR R~ ORIERE TR, 4 @EENE ERGHLERE 202 L TWORWVETR
Lo TWVEHD, CTS TIRETOEN CREMREZTE L TV DR L ole, a2
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7 ) — NI, SRS RRICHILT 2O TIER L, MEIONT &S HIBREE, B X7z
V& ARmZR ETHIRIA R D, =) 7 — NIE, M A FmEACHE L, FREE A
RO, WM EEROLILRNEHIET S 2 L2 BNIC LEEJEFIETH D, ZORIEHFIEIC
BAL Tk, R &R LORR G, U AT R~ TORIEITFEM L TH72R0,

#3-6CTS TO 7 Y — ki JE O E iR
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F3-7CTS & U ARy RAY=REDOHIERE (RA > hE—F)

P il A S(N/mm’) ﬁﬁﬁﬁﬁﬁ A LERRE L o !
CTS RH (N/mm”) CTS RH
PO 32.5 27.1 30 1.08 0.90
Usmandam P7HEI 36.8 -- 30 1.23 --
Bridge AT 5 RE S A 20.4 18.7 -- -- --
SPE[HIRE =i 35.9 28.7 -- -- -
AU 5 EE Sl 31.3 30.1 -- -- --
AUGH 41.8 29.1 30 1.39 0.97
iy P3fE M 38.2 33.6 30 1.27 1.12
Giri Interchange
Bridge szféﬁzﬂ 30.7 28.9 30 1.02 0.96
P& 47.4 34.5 30 1.58 1.15
AlE G 34.6 22.5 30 1.15 0.75
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% 3-14 & S —S AR

No Organization Sector
1 | Nigerian Building and Road Research Institute (NBRRI) Research
2 | National Office for Technology Acquisition & Promotion (NOTAP)
3 | Federal Ministry of Transport Govt.
4 | Federal Roads Maintenance Agency (FERMA) Road/Govt.
5 | Setraco Nig. Ltd Contractor
Council for the Regulation of Engineering in Nigeria (COREN) Regulator
6 | Federal Ministry of Water Resources (Engineering services-Dams) | Govt.
7 | Department of Development Control Building Control
8 | Nigerian Society of Engineers Engineering Body
# 3-15 = OMBINALRE
No Organization No Organization
1 | Hancock Ogundiya & Partners 11 M.a. mollantning Ltd
2 | NEWTIGERHEAD NIGERIA | 12
CRITALL-HOPE NIGERIA LIMITED
LIMITED
3 | Ayo Franklin Consultancy Ltd 13 | NSCDC HQ
4 | Setraco Nig. Ltd 14 | Cen-cotec Nig. Ltd
5 | Cyno-Lawrence Nig. Ltd 15 | FCT Water Board
6 | Kakatar CE Ltd 16 | Omafol Services
7 | Idolor-Vpbkonsult 17 | Lagos state materials testing laboratory
8 | D & PH Consulting Ltd 18 | MCON Engineers Inc
9 | Ove Arup & Partners Nigeria Ltd 19 | De —Bur consult Limited
10 | Tropeng International Limited 20 | Julius Berger Nig. Ltd
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*20144E3 11 B AdHEANRE THEM L2 ER

- 2014426 H 6 B AEZEENEECHEN L2ER (REEOME)
< 2014426 H 6 B AMEZEENEFCHEN LZER (BRAR)
- 2014426 H 6 B ASEZEENEFTHEMN LZER (AARTONHE)
*2014 46 1 6 B AILHEEENEATHEA LIZER (CTS 1220 T0)
- Gwagwalad Lokaja Bridge (Left) : &% C

- Gwagwalad Lokaja Bridge (Left) : mifaiRfGhiz

+ Gwagwalad Lokaja Bridge (Left) : HE{EFC&RFK 1~6

* Gwagwalad Lokaja Bridge (Right) : f&%0

« Gwagwalad Lokaja Bridge (Right) : SIR#eFEEHR

« Gwagwalad Lokaja Bridge (Right) : 3B{EZEEER 1~6

« Giri Interchange Bridge (Left) : &%

« Giri Interchange Bridge (Left) : Sfaidfhiz

- Giri Interchange Bridge (Left) : {H{Eit#k# 1~6

« Giri Interchange Bridge (Right) : &40

« Giri Interchange Bridge (Right) : SffFLZ

- Giri Interchange Bridge (Right) : #HFék# 1~6

« Usamandam Bridge (New) : &5 T

+ Usamandam Bridge (New) : sifiefEz

+ Usamandam Bridge (new) : Eit#k#E 1~6

« Usamandam Bridge (01d) : #&ZfE T

* Usamandam Bridge (01d) : filifefEz

+ Usamandam Bridge (01d) : HEEit#k#E 1~6

« Zuba Flyover Bridge (Left) : #&Z#E0

« Zuba Flyover Bridge (Left) : SMR$EZR

« Zuba Flyover Bridge (Left) : HE{EECHRTFT 1~6
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- Zuba Flyover Bridge (Right) : sifE#afGLZe

« Zuba Flyover Bridge (Right) : f8{Git&E 1~6

« Karu Flyover Bridge (Left) : #&Z#E0

« Karu Flyover Bridge (Left) : StRidfEFR

« Karu Flyover Bridge (Left) : &K 1~6

« Karu Flyover Bridge (Right) : #&%##T
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BGwagwalada Lokaja Flyover Bridge (Left)
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CTS SURVEY

We would like to thank all the participants in the JICA project: CTS (Concrete Tester and
Surveyor) utilized for road-associated concrete structures for demonstration and
inspection technology projects.

We would like to have opinions of all participants for future reference.

Nitto Construction Inc.

In your opinion,
Q.1 Inspection of bridges in Nigeriais:  (check only one)
[] very necessary

necessary

unnecessary

00O

not sure

Q.2 Inspection or monitoring building and bridges: (check only one)
[] should be introduced into Nigeria (if this is your answer, go to Q.3)
[] should not be introduced into Nigeria (if this is your answer, go to Q.5)

(] notsure (if this is your answer, go to Q.5)

Q.3 Would there be any problems if bridge inspections are introduced in Nigeria?
[J Yes (if this is your answer, go to Q.4)
[J No (if this is your answer, go to Q.5)

Q.4 What are they? (check all that apply)
[] Securing and adequate budgetShortage of technical expertise in the Federal
Ministry of Works.
[] Shortage of employees in the Federal Ministry of Works.
[] Shortage of inspection equipment.
[J Shortage of technical expertise with private construction companies and
consultant companies.

[J Other (please explain)
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)
In your opinion,
Q.5The most effective method of bridge inspection is:  (check only one)
(] Visual Inspection
[ ] Hammering Test
[J Non-destructive Inspection (including CTS)
[] None
[J Other (please explain)

Q.6 In terms of operability, which is more user-friendly, Schmidt Hammer or CTS?
(] Schmidt Hammer
L] CTS
[] Both the same
[ ] Both are not user-friendly

Q.7 In terms of processing of measured data, which is more user-friendly, Schmidt
Hammer or CTS?
(] Schmidt Hammer
L] CTS
[] Both the same.
[ ] Both are not user-friendly.

Q.8 In terms of accessing concrete status from measured data, which is more
user-friendly Schmidt Hammer or CTS?

(] Schmidt Hammer

L] CTS

[] Both the same

[ ] Both are not user-friendly
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3)
In your opinion,
Q.9 Other than for bridge inspection functions, CTS is useful for: (check only one)
[J completion inspection (intermediate survey)
[] emergency inspection
checking repair and reinforcement (before and after construction work )
identifying the location of defect

Soundness diagnosis

0O 0ogd

Other (please explain)

Q.10 How would CTS be accepted in Nigeria? (check only one)
(] very much
[] somewhat

unlikely

very unlikely

00O

not sure

Q.11What is the best way of promoting CTS in Nigeria?
[ ] Ad campaign to construction companies.
[] Development of sales network for CTS.
[] CTS’s certification with Nigeria’s standard for non-destructive inspection. (If
required) *1
[ ] The Federal Ministry of Works’s strong recommendation of CTS to construction
companies and consultants.
[J Comprehensive demonstrations on CTS use

[0 Other (please explain)

*1 (If Nigeria does not have the standard, creating the standard would be n
ecessary.)

~Thank you for your cooperation~
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1.0.

TEAMS FROM BRIDGE DEPARTMENT, NIGERIAN AND JAPANESE
AGENCIES/COMPANIES/PARTNERS THAT PARTICIPATED IN THE PROGRAMME

a. FEDERAL MINISTRY OF WORKS (BRIDGE DEPARTMENT)

Engr. A. O. Effiong - Director

Engr. L. O. Ezemenari - Deputy Director

Engr. S. Jolaiya - Chief Civil Engineer
Engr. A. M. Hassan - Assistant Civil Engineer
Engr. W. A. Mede - Civil Engineer |

b. MESSRS INTECON PARTNERSHIP LTD

Engr. W. Lagunju - Managing Director
Engr. O. D. Ogunseye - Civil Engineer
Engr. Oke - Civil Engineer

c. NITTO CONSTRUCTION COMPANY

Engr. Hajime Kubo - President & CEO
Tomoaki Sakai (Ph.D) - Founder of CTS & Partner
Takayoshi Kubo - Manager (Sales)

Genki Kubo - Employee

Okamoto Makoto - Employee

Yusuke Konou - Employee

d. JAPANESE INTERNATIONAL COOPERATION AGENCY (JICA)

Sato Yasuyuki - Deputy Director
Yamashita Hideshi - Assistant Director
Kakei Katsuhiko - Officer for SMEs

e. HOKKAIDO DEVELOPMENT ENGINEERING CENTRE (DEC)

Yoshimitsu Takanishi - General Manager
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2.0

f.  CIVIL ENGINEERING RESEARCH INSTITUTE FOR COLD REGION (CERI)

Kenji lkeda - Director General

Kazumasa Nakamura (Ph.D) - Team Leader

9. OFFICE OF THE DIRECTOR-GENERAL, DEPARTMENT OF CONSTRUCTION,

HOKKAIDO PREFECTURE

Shimode lkuo - Director General

h. OFFICE OF THE MAYOR OF OUMU TOWN

Hideki Nagawara - Mayor
Masami Hara - Deputy Mayor
INTRODUCTION

Following the Letter of Acceptance by the Honourable Minister for the
Ministry to be the recipient counterpart Government Agency on behalf of
the Federal Government of Nigeria regarding the grant of NITTO
manufactured Non-Destructive Testing Device, Concrete Tester Surveyor
(CTS) Equipment, by the Japanese Government through the Japanese
International Cooperation Agency (JICA) as part of its assistance to
developing countries, a series of training exercises were organized for
engineers in the ministry.

The first two phases of the pilot surveys were held in Nigeria in November
2013 and March 2014, jointly conducted by teams from JICA, NITTO, their
Nigerian partners, Messrs Intecon Partnership, and Engineers of the Bridge
Department. Also, in June 2014, the third survey comprising of fraining at the

Ministry's Headquarters and practical demonstration on six (6 No.) bridges
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3.0.

within the Federal Capital Territory (FCT) was conducted for 20 No.
Engineers from the Bridge Department, Road Design Departments and
Materials, Geotechnics, & Quality Control (MG & QC) Departments.

It is in furtherance of the program that additional training on management
planning and inspection methods for bridges was conducted in Japan for
five (5 No.) Engineers of the Bridge Department led by the Director, Engr. A.
O. Effiong. The training took place from 2nd - 12th August, 2014, comprising
bridge site visits characterized by spot checks and general survey of several

maijor bridges in the Hokkaido Prefecture.

BRIEF DESCRIPTION OF SAPPORO, HOKKAIDO

Located in Ishikari Sub-prefecture, Sapporo is the capital of the Hokkaido
Prefecture and the fourth largest city in Japan by population. It is home to
about 30% of Hokkaido's 5.5 million inhabitants.
3.1.1.  Climate
The climatic conditions in Sapporo are quite diverse with the summer
weather characterized by warm temperatures ranging within 11 to
260C, while the winter season is usually characterized by heavy

snowfall and temperatures between -40 to 4 °C.

3.1.2. Socio-economic activities
As a developed city, Sapporo is home to diverse industries including
information technology, retail, and tourism. Sapporo is a destination

for winter sports and events due to its cool climate. Remarkably, the
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4.0.

1972 winter Olympic Games were held in Sapporo.

VISITS TO RELEVANT INFRASTRUCTURAL AGENCIES AND COMPANIES

The team visited some of the relevant infrastructural agencies in Sapporo/

Hokkaido, with the aim of learning new methods of preserving concrete

structures. Some of the agencies and companies visited include:

4.1.

4.2.

4.3.

HOKKAIDO DEVELOPMENT ENGINEERING CENTRE

This agency is responsible for developing engineering in Hokkaido
Prefecture. It promotes technology exchanges with other countries
for the development of Hokkaido Prefecture.

HOKKAIDO TRAFFIC CONTROL CENTRE

This agency is mandated with ensuring driver safety by controlling
traffic in the region. A digital data board, the Automatic Vehicle
Information system (AVI), is used to communicate real time traffic
scenario over the city simultaneously, thereby making it easy for
decisions to be taken to reduce traffic congestion.

It also has the database of all 600,000 drivers and 1 million cars in the
state. See appendix | for pictorial documentation.

MINISTRY OF LANDS, INFRASTRUCTURE-OTARU PORT OFFICE

Whilst at this office, the team was exposed to coastal engineering
structures. The agency is charged with the responsibility of preserving
the ‘breakwater’ concrete structures that have been put in place to
check the effects of coastal waves and possible flooding. The

structures have so far been preserved via the means of concrete
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4.4,

4.5.

test methods including the use of the CTS Concrete Tester.

OFFICE OF THE DIRECTOR-GENERAL, DEPARTMENT OF
CONSTRUCTION, HOKKAIDO PREFECTURE

This office is in charge of the different sectors of construction in the
prefecture viz: Buildings; Sewage; Bridges; Roads.

The department is responsible for the management of concrete
structures within the state. Engineering structures are usually assessed
after every five years for early detection of defect, after which if
critical defects are observed, consultants and contractors are
invited to proffer functional and economical solutions for the
maintenance of the affected structure.

The office currently manages 5,000 bridges in the state while the
central government manages 3,500 bridges within the state.

CIVIL ENGINEERING RESEARCH INSTITUTE FOR COLD REGION (CERI)
The main function of this institute is fo conduct research and
development for the preservation of engineering structures in the
Hokkaido region which is characterized by sub-zero conditions
during the winter period. The Director-General informed the team
that the mean minimum annual temperature in Hokkaido is -100C
and there is also compressible soil in some regions in the state thus
making regular construction maintenance imperative. Conventional
concrete test methods using Schmidt Hammer, CTS Concrete Tester,
Ultrasonic Method of crack depth estimation, Electromagnetic
Method for locating rebar in concrete were demonstrated.

Simulations and further studies on vehicular concrete slab loadings
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4.6.

were also conducted.

NITTO CONSTRUCTION COMPANY HEADQUARTERS, OUMU TOWN

The team also met with the President of Nitto Construction Company

and other representatives from JICA, during the inspection of a

bridge project at Takinoue, Hokkaido. The team also met with the

inventor of the CTS Concrete Tester, CTS Bolt Tester and the

resonance survey equipment, Prof. Sakai. The theory behind the

products was succinctly explained and an onsite demonstration was

carried out using the following equipment:

a. CTS Concrete Tester
The CTS Concrete Tester works via the use of wave
propagation theory to assess damages near the face of
concrete structures (to a maximum depth of 150mm). In
addition to that, the CTS Concrete Tester obtains the mean
strength of the concrete structure and collates results instantly
on site. Damages such as the presence of honey combs, blow
holes and de-lamination of concrete could be detected. The
equipment is a very useful tool for on-site bridge inspection.
b. CTS Bolt Tester

The CTS Bolt Tester works in a similar way, the presence of
multiple wave forms demonstrates looseness or some degree
of failure of the bolt. It is a very useful tool for the steel
structures including composite bridges, bailey bridges etc.

c. Resonance equipment
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5.0.

4.7.

The Resonance equipment measures the natural frequency of
the bridge and compares the obtained result to the original
natural frequency at the time of construction. Any disparity in
the obtained value indicates an abnormality in the bridge
structure. Further investigation with the use of the above
equipment (CTS Concrete and Bolf Testers) is usually deployed
to obtain the exact defect in the structure.

The company has also invested quite a lot info snow removal

machines for the region during the winter period.

SAPPORO ROAD OFFICE

Charged with managing 271km of road in Sapporo, Hokkaido, the

Sapporo Road Office has over 75 No. monitoring cameras; 44 No.

information boards; 7 No. wind, rain and temperature measurement

devices to ensure the safety of the Sapporo road users.

As with concrete structures in the region, regular road inspection is

carried out every five years. The team was exposed to a lot of

machinery used for the maintenance of highway structures

including motorized road cleaning machines, motorized grass

cutting machines etc.

The team led by the Director Bridges thanked all the heads of the agencies

that were visited and assured them of the Honorable Minister’s regards.

BRIDGE INSPECTION IN HOKKAIDO

The team visited 5 No. bridges during the course of the programme (See

206




Appendix Il for photographic documentation):

Hakucho Bridge, Sapporo

The maintenance of a 1380m suspension bridge with a centre span
of 720m was introduced to the team. The bridge was completed in
1998 and was designed to withstand such loading condition as
excessive wind loads, seismic loadings and normal/abnormal
vehicular loading as well as the effects of snow. Among the features
of this bridge is that its main tower stands at 136.4 meters from the
foundation base; one cable is comprised of 52 strands each with 127
wires. Regular maintenance of this bridge is carried out every five
years and involves extensive assessment of all aspects of the bridge.
Sapporo Ohashi Bridge, Sapporo

The ftrip to this site was coordinated by the organizers to showcase
the on-going construction of a parallel bridge at this location to
decongest traffic thus improving conditions for road users. The new
bridge is 982.5m long and is a composite structure with steel box
girders and reinforced concrete piers. The method for the erection
of the box-girders was demonstrated to the team.

Shin-Ishikari Ohashi Bridge, Sapporo

The team visited the above bridge linking Shishinotsu Village and
Sapporo City to witness the construction of a parallel bridge to
decongest traffic in the region. The construction process was similar
to construction methods in Nigeria with the exception of the use of

steel girders in place of reinforced concrete girders.
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6.0.

No. 27 Bridge, Takinoue

Ongoing maintenance works at No. 27 bridge, Takinoue was been
undertaken by Messrs Nitto Construction Company. Whilst at this site,
the team was exposed to several bridge investigation methods
including the use of the CTS Concrete Tester, the CTS Bolt Tester, the
ltex equipment for checking internal defects in concrete and the
Resonance equipment for the defermination of the natural

frequency of the bridge.

OBSERVATIONS

The CTS Equipment, even though observed to be more advanced
than the Schmidt Hammer, does not detect deformities beyond
150mm of the concrete surface. However, the surface of the
concrete is the most prone area to damages due to exposure to
harsh weather conditions, impact loading etc.

The proactive method of scheduled checks on concrete and
highway structures (every five years) has confributed in the
lengthening the life spans of structures in Hokkaido and Japan. This
among other things has resulted in the prevention of total bridge
and highway degradation, with no recorded bridge collapse in the
region.

The CTS instruments (CTS Equipment, Bolt Tester and Resonance
equipment) are advanced concrete and steel assessment

instruments and would be ideal for proactive maintenance
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assessment for bridges in Nigeria.

Messrs Intecon Partnership Nig. Ltd has been made the authorized
sole distributor of Nitto Construction Company’s CTS line of
equipment including the Concrete Tester.

When combined with the other test equipments such as the ltex, the
Resonance equipment and the CTS Bolt Tester, the true condition of
the bridge can be deduced and defects in any part of the structure

detected.

7.0. CONCLUSION AND RECOMMENDATIONS

7.1.

Conclusion

Overall, the team led by the Director Highways Design (Bridges),
garnered experience on the modern trends of bridge maintenance
and commended the organizers for the programme. Furthermore,
the team applauded the strides taken by Nitto Construction
Company to improve the current bridge maintenance technology
and acknowledged that the Concrete Tester and Surveyor (CTS
-02v4), apart from estimating the compressive strength and
structural integrity of normal and high strength concrete by
mechanical impedance based on the waveform of impact force, it
can detect deterioration (plasticity) of concrete surface and
weakness of aggregate on concrete surface. Other features of the
CTS are easy USB connection and data tfransfer as well as provision

of mean results at each measurement point.
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7.2.

In comparison with the Schmidt Rebound Hammer, it can be
deduced that the CTS -02v04 has higher degree of accuracy;
automatically corrects data outside the mean (+/-20%); does not
need polishing of the testing surface; does not leave any
indentation/damage on concrete surface; internally saves data
and results; detects concrete surface deterioration real time and
localize defects real time.

Messrs Intecon Partnership Nig. Ltd also confirmed that the CTS,
when used on the Murtala Mohammed Bridge at Koton Karfi along
Abuja-Lokoja road, gave better results initially obtained via the

Schmidt Rebound Hommer.

Recommendations

= A more proactive bridge maintenance program should be
developed and used alongside the Bridge Management
System to ensure the safe use of bridges in Nigeria.

= The CTS Equipment donated to the Bridge Department
should be utilised by Engineers of the Department towards
determining the bridges that need detailed technical
evaluation by Consultants and eventual rehabilitation. This
would be a more economical approach in addition to the
improvement of the technical capacity of the Engineers.

= The Department should procure the Resonance equipment

for the determination of the Natural Frequency of bridges,
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the ltex Equipment, for further in-depth analysis of the
concrete structures as well as the electro-magnetic
equipment for investigating the location of rebar in concrete
structures.

The Ministry/Department should encourage such training
programmes towards keeping the in-house engineers
up-to-date with new trends in engineering.

In view of the advantages of the CTS over Schmidt Rebound
Hammer and the need to have standard uniform results, the
Ministry's Consultants handling Consultancy Technical
Evaluation Services of bridges and other concrete structures
should be requested to henceforth utilize the more
technologically advanced CTS to carry out Non-Destructive

Tests.
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Selecting Bridges to be Repaired

We prioritize measures by using amatrix showing the
importance and soundness of bridges.

= We do nof select bridges that have soundness A or B in the bridges group that requires
ex post facto maintenance (in Group(4) or (3)).
= We do not select bridges tobe repaired after 2020 as predicted by the inspection results.

==Before selection==>

Bridges under
municipal control:

1,256 in total

»

=<After selection=>

Bridges to be
repaired:
450 in total
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l I Basic policies to select . l I

Pilot Survey For Disseminating Small road bridge repairing methods
And Medium Enterprises Technologies

1. Suitable repairing methods that fit defect
causes need to be selected. To implement the
“The Inspection Technologies of Civil methods, bridge structure types and

Engineering Structures by Using Conicrete surrounding environment should be taken into
g g —= consideration.
Tester (CTSY

2. In a case the defect has been caused hy
[Introduction of Japanese methods _of the repair and structural problems including insufficient
reinforcement of road bridges) physical durability, structural reinforcement is

required prior to the repair.
Nito Construction Inc.

1
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Bt F—FKOBADEBERE

Pilot Survey FEr Disseminating Small
And Medium Enterprises Technologies

“The Inspection Technologies of Civil
Engineering Structures by Using Concrete
Tester (CTS)”

[Introduction of Bridge Inspection Procedurss in Japan]

NITTO

Introduction of Bridge @ l I
Inspection in Japan

Purposes of the bridge inspection

The bridge inspection is conducted with the aim of identifying the
risk levels of the main bridge members and adjunct facilities”
defects or deterioration state that may result in bridge falling,
collapse or deformationto protect people including road users from
damage caused by those accidents.

When risky defects or deterioration of bridge members are found,
emergency treatments should be implemented as much as possible
to prevent bridge failures.

Inspection of bridee specifications: in the course of this ingpection which bazically
does nat aim at defect check, when a defect is found, it is reported

Types of Bridge Inspection

Daily patral
Ihspection regularly conducted by fixed intervals

(The first inspection and the secondinspection are conducted
within two years and five years, respectively after the bridze open
Inspections later the second time are conducted e very five years.)
Conducted between regular inspections to supplement them.

Randomly conducted for zpecific defects

such as chloride defects.

Inzpections in the occagzions of disasters

includine earthguakes or typhoons

Eridee management records: Centralized record management for bridee

maintenance and repair

General inspection:
Regular inspection:
COwerallinspection):

Midterm inspection:
Inzpection of specific defects:

Emergency inspection:

Tools

I Inspection tools
Binocular, hammer, tape measure, measuring pole stick, cradk gauge,
convex measure, leveling line, concrete tester and etc.

@&Tools for recording
Camera, video camera, chalk, blackboard,
marker pen, scale, inspedtion report form

@ Miscellanecus equipment
Lighting equipment, flashlights tools for site
cleaning, traffic control equipment, rope, sealing tape

@ Access equipment
Ladder, scaffold
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W77 vEELSF—TDEngr. L. 0. Ezemenari K (Deputy Director) Dz}

It is with great pleasure that | hereby welcome you all to this seminar of the public
unveiling of the CTS Concrete Tester. This is indeed a major achievement in the
area of Non-Destructive Testing of Civil Engineering Structures in Nigeria.

The Japanese International Cooperation Agency (JICA) in collaboration with Nitto
Construction Company of Hokkaido, Japan and Intecon Partnership Limited of
Nigeria, intfroduced the CTS Concrete Tester Surveyor to the Ministry in 2013, as part
of its assistance to developing countries. They subsequently launched a series of
training exercises involving 20 No. engineers from the Bridge Department, Road
design Departments and Materials Geotechnics, & Quality Control (MG & QC)
Departments of the Federal Ministry of Works.

Following the successful execution of these training exercises in Nigeria, 5 No.
Engineers led by the Director (Bridges) embarked on further training on latest
trends in bridge inspection and general reinforced concrete maintenance in
Hokkaido, Japan for a period of 10 days from 2nd -12th August, 2014. This tfraining
comprised of bridge site visits characterized by spot checks and general survey of
several major bridges in the Hokkaido Prefecture.

During these training sessions, Nitto Construction Company of Japan and Intecon
Partnership of Nigeria demonstrated that the CTS Concrete Tester Surveyor is an
professional tool for Non Destructive Measurement of concrete strength as well as
in identification of defects on the surface of concrete.

The CTS Concrete Tester assesses damages near the face of concrete structures
(to a maximum depth of 150mm and also obtains the mean strength of the
concrete structure while collating results instantly on site. Damages such as the
presence of honey combs, blow holes and de-lamination of concrete could also
be detected. As a result, this equipment is a very useful tool and vital for technical
evaluation of concrete structures.

Nitto Construction Company has also developed other tools for detecting defects
in structures including:

a. CTS Bolt Tester — Which determines the looseness or failure of bolfs.

b. Resonance Equipment — This measures the natural frequency of the bridge
and compares the obtained result to the original natural frequency at the time of
construction.

It is in consideration of the aforementioned that the Ministry has made a policy that
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all Consultants carrying out technical studies on bridges/culverts should utilize the
CTS devices to ensure a thorough examination of the structures.

Ladies and Gentlemen, fellow professionals of Civil Engineering, on behalf of the
Honourable Minister of Works, Japanese International Cooperation Agency (JICA),
Nitto Construction Company and Intecon Partnership Ltd, | once again welcome
you all to this seminar and urge you to understand the mode of operation of these

devices which would help in the preservation of our concrete structures.
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We would like to thank all the participants in the JICA project: CTS (Concrete Tester
and Surveyor) utilized for road-associated concrete structures for demonstration
and inspection technology projects

We would like to have opinions of all participants for future reference.

Nitto Construction Inc

In your opinion

Q.1 Inspection of bridges in Nigeria is: (check only one)
[J very necessary
] necessary
[Junnecessary

] not sure

Q.2 The most effective method of bridge inspection is: (check only one)
OVisual Inspection
CJHammer ing Test
CINon-destructive Inspection (including CTS)
[CINone
JO0ther (please explain)

Q.3 The current quality control method(s) after concrete curing in Nigeria
is(are) : (Multiple answers al lowed)

CCompressive strength test

OBending strength test

CONon—destructive Inspection

[CINone

JO0ther (please explain)

Q. 4 Other than for bridge inspection functions, CTS is useful for: (check only one)

Clcompletion inspection (intermediate survey)
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(Jemergency inspection

Cchecking repair and reinforcement (before and after construction work )
(Jidentifying the location of defect

[(JSoundness diagnosis

[(J0ther (please explain)

Q.5 How would CTS be accepted in Nigeria?(check only one)
(] very much

somewhat

unlikely

very unlikely

O O oo

not sure

Q.6 What is the best way of promoting CTS in Nigeria?

[(JAd campaign to construction companies.

[1Development of sales network for CTS.

[JCTS’ s certification with Nigeria’ s standard for non-destructive inspection
(If required) *1

OThe Federal Ministry of Work’ s strong recommendation of CTS to construction
companies and consultants

CJComprehensive demonstration son CTS use

JO0ther (please explain)

*1 (If Nigeria does not have the standard, creating the standard would be necessary.)

~Thank you for your cooperation~
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