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BB Maputo

= BRIV HIVEE (L FEE)

e U R b (#60%). 4 25 L ($119%) s

Jhsr 19755 6H25H

GDP/#ZEMERE 17818USD/4.1% (2022-1t4R)
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* History of repair/strengthening
* Design Document
Contract Document
* As built Drawing
*Quality Control

*Reviewing previous record
lﬁ*ﬁ ‘ Input data to BMS |

o AR

o g
Engineering <[ *Non Destructive Test ]
Inspection

* Analys

| (Preventive |
Repair/ thtenance)
Replacement S

WIENE

(replace

/ ‘ *Presuming cause of
[ thtenance abnemality

is and Evaluation of
soundness
*Judgement of countermeas

ment, repair,

Strengthening etc.)

%ﬁﬁﬁﬁ

| Preparation of Budget ‘

* Biidge Repair Manual

+ Asset management

* Design of repair/'strengthe
*Bridge Design

BRIDGE MAINTENANCE MANAGEMENT CYCLE

Each activity should be inproved and
all activities should be circulated smoothly.!!
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SPECIAL BRIDGE INSPECTION
GUIDEBOOK
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(ERak /ZWAMAF 7y (ERH) ]

- BRABER) AR M) —TF—42, mRBEERVERE - Bit, TSR, iR, B2RR,
EEOBEERUVEESEFM. &,

- @2 EE1E (Condition Rating)lC2WTld, BIEHISEES R TL (BMS) ¥#ADANE,IPEE %%,
0~4DiEEZER (TRIS®R) .

- ANE,IPRICEET AHIFEIE AT L (BMSEGOA) NDES - BIATARIIKR-3TERE, (G&id)

Base of Condition Rating

Condition Rating Description Action —_—
9 OVERALL CONDITION RATING f
0 - Very Good gompone_nt is in good condition with little or no No action required ICA CARD ANE
eterioration ADMINISTRACAD NACIONAL CE ESTRADAS
Component show deterioration of a minor nature to 0 |Very Good
primary supporting material and is showing first signs of . - .
1-Good being affected. However, the timing of the response is not The Minor repair is required as needed Overall 1 Good
urgent. Condition| 2 Moderate
5 Moderate Component show deterioration of a minor nature to The Major maintenance is required Rating 3 Poor
primary supporting material and is showing. within 10 years 4 Very Poor
PROMARY
3 - Poor Component shows advancing deterioration and loss of  |Major maintenance is required within 2 MEMBER 0% 5% 10% 20% 30%—100%
protection the supporting material, minor loss of section. |years SECONDARY
0% 10% 20% 40% 60%—100%
Component shows advanced deterioration, 10ss of MEMBER
4 - Very Poor effective section to the primary supporting material, and is|Immediate major maintenance is %: Loss of Component Cross Section, Surface Area or Length Affected
y acting differently to design or is showing signs of required
overstress.
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(2) fifE/~1 Ay b7R2 Y FIE

cHhIVR=N—HELHEBICRITIEZRE
-7z P F—LIZZDO—EDEERIEE
ERBXLIIBEL D=, B4 DIEEZE T 5158 %

[1st Batch] 2022FE9H29H ~2023%

Bridge Name (Str Name)

Province/ Road ID

Design (Drawings)

GPS (E) Inventory

GPS (S) Inventory

GPS (E) JICA Team GPS

GPS (S) JICA Team GPS

Bridge Sample

sgarsn

B

E8H31H

Full View

- E51R - SET 95 -HORITHIE,
° 7#“'_7“/ 700
TEREITEES % 3 TEE,

B DIRFHIER & D

!
HRIBREE
!
I TEX

Type of Structure
Over Length
Span Length (No.)
Total Width

149 m
20m (7)
9.6m

RC, Cantilever Bridge
103 m
20m (5)
9.6 m

64 m
20m (3)
9.6 m

PC, Guirder Bridge
128 m
38m (3)
9.6 m

Gieder

Dam

P =
Damage| ™ Spa;

“-7 -

Condition Classification (from ANE,IP for GAZA Cadidate Bridges) : 0:Very good, 1:Good, 2:Moderate, 3:Poor, 4

ery Poor % Temporary Rating

i

Spall ng, Rebar Exposure, Cracking,
Honcycomb

Rating (ANE,IP)

- (No damage assessment)

- (No damage assessment)

- (No damage assessment)

- (No damage assessment)

3

3

4

2

‘RC,hVFL/NN—15
- FRIEE

FIBE - SREATEH.
7 &,
VUDN,
ERERK
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B r I d ge S a m p I e - 1 Replacement of Asphalt Pavement,
Waterproofing ) .
Repair of guardrail
Deck of surface: Repair of Guardrail, Replacement of Asphalt Pavement, Waterproofing
Concrete Parts:Epoxy Injection, Patching, Epoxy Coating Protecting coating of Slab and Girder
To Maputo To Xai Xai
. - . . 8
o B oy o >
es0 AV 1525 €Y 2000 2 15.25 w2 o,
BN
6.25 11.00 4.50 20.00 4.50 11.00 o~ ON
5.50 5.50 4.50 4.75 525 | 525 4.75 4.50 5.50 5.50 ==
Replacement of Expansion Joint l ob Replacement jaf Expansion Joint ]
v 102.99 = 4 < 102.99 = 1.89 175 | 1.75 85 =
. 10189 = £L'= Slgv to1ge roteotive| Coating of STk ri ge am p e-
> ‘ L LS ) OO | S, S 2 —1 P < 230 | 230 | 230 | 230d Girder
> | & e X :: NP Gl 3 ‘ 2 =1} ] 17 3 = !
~3|Repainting of Bearin ] ‘ == 1 dé o I ~ S Tt Tt |
i S5 35 R ¥ e-{ I, _ R f !
<~ 96.57 2 o™ T f S < 9657 |9 1 i
S e - & ‘ J L @
' |Cohcrete Pdrts:
! Epoxy lnjecT: on, Patchin, ‘ 400
Epoxy Coating
o 8 o 310 310 070 IS
=1 = | 2 0.70
o] ‘ =1 s ] L 4.50 1 450 ]
w © ) 1
0{15 9.20 015 -
vy ¢ v
D o
| N i Cross Section at Al(Scale 1:75) s
U
i Replacement of Asphalt Pavement,
Patching of Cantilever portion 0 :\Ioaterprooﬂng Repainting of Bearin ==
and install ]gf B;irm(gs le 1:150) Z 1 2. Hia 100 S/éO ) }60/ A/Hm/ Repair of guardrail HE}m
ronle (dcale 1: EES =JL. 3 S LY 1 2 007
EERE. & E. GRENE., & o i T
o EfrEm
- To Maputo Patching of Cantilever portion To Xai Xai S |
P [ and install of Bearing . o e 0.30 3
50 &Y 15.25 ey 2000 & 15.25 R 650 T e —f—an =8
‘ Repainting of Bearing ‘ @ 8‘ I | [l Xg <
L/ ! = e—d—a [ h—= ~
IS ég < ProtectiMg Coatiing of S|ah
8is /ﬁ% N _cpao ERNT/ ol 50 040 QAp  guod Girgs
R i O N m L 25 | oot ras s s Ces s
; i 7 \
2 8 | i i 18
1IN ;' i 1 ! 3
) !
- _H vl N S Wil
Sig S Wi c% cods
= L% .40
ABUTME;NT1 CANTH.E\\ERW PIE;RW P\E;RZ CANTILEVER 2 BUTMENT 2 Lo Ll z Ll L
€Y \ Replacement of Expansion Joint €2 eplacement of Expansion Jaint 0.80 310 _\_ 310 0.80
. . ) ot 120 10.40 120 045
Deck of surface: Repair of Guardrail, Replacement of Asphalt Pavement, Waterproofing = = -
Concrete Parts:Epoxy Injection, Patching, Epoxy Goating Protecting coating of Slab and Girder R
Cross Section at P2(Scale 1:75)
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4. ;EEhREST

TATE: [SOVCINDeT; 2022

Date: 07-12-2022

\ L]
Date: 07-12-2022

Contractor: Nhango Construgdes
Date: 03-01-2023 to 31-01-2023
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4. ;EEhREST

Date: 10-02-2023

Contractor: Nhango Construgdes
Date: from 17-02-2023

U ACTOT TS0 COTISIT UL oS
Date: from from 08-05-2023 to 31-05-2023

1
Date: 10-08-2023
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4. ;EEREST

Bridge Name

Bridge Sample

Province (Road ID) u
Location (km) ||
Design (Construction) | |
[2nd Batch] District
Bridge Sample
Spalling. Reba: exposure, Over View

Displacement.etc.

*Significant damage to 2-Girders.
including Spalling. Rebar exposure.
Displacement.etc.

*The lateral joint members are not
visible. and vehicle passage on this
girder is considered dangerous.

Replacement of girder.
Reinforcement of the entire
superstructure
4

*The strength of the girders
currently damaged is unknown.
Reinforcement would require large-
scale measures. such as integrating
all girders or replacing damaged
girders.
*Spalling, scaling, and cracks were

observed in the superstructure and
substructure, and repairs are needed.
but these damages are not urgent at

shic ¢

Composite Continuous

RC simple Girder x2,

Type of Super-str. Plate qh'del' FI) x2. and RC Continuous Girder PC Confinuous Girder 2 RC Slab RC Continuous Girder
Bailey Bridge x3

Over Length 105 m S50m 482 m 65 m 78 m

Number of Span 5 4 4 5 5

Width of 4.9 m (Roadway) 3.5 m (Roadway). 0.6m (Walkway) | 6 m (Roadway). 0.85m (Walkway) Unknown Unknown

Type of Abatment Wall Type Wall Type Wall Type ‘Wall Type Wall Type

Type of Pier 3-Colummn Type Wall Type Wall Type ‘Wall Type Wall Type

Type of Foundation Bored Pile Unknown Unknown Unknown Unknown

Date of Inspection July.12, 2022 July.12, 2022 August 11th, July.13th, 2022 August 11th August 11th

Contents of
Inspection

*Only visual confirmation of damage

*Only visual confirmation of damage
(Inspections on the river was not
conducted.)

*Visual confirmation of damage
*Sound check using hammer
*Crack check. etc.

*Visual confinnation of damage
*Sound check using hammer
*Crack check. etc.

*Visual confirmation of damage
*Sound check using hammer
*Crack check. etc.

Features of Bridge

*nitially. this bridge had a 1-span.
*The 3-spans were later extended.
*After flood. 1-span was added.
*Already 3-span were replaced to
Bailey Bridge. Red:Bailey
— — E— — —
OR
BN EE R

Extend Spans —>

*Due to dam releases. river flow is
changing year by year info the
earthwork section.

\ Vb

River Flow \s/

Bridge Earth Work

*Two beams totally destroyed by the
weight of traffic.
*Transverse joints between girders

*Foundation of pier 4 was exposed.

*There is Dam under the bridge.
*Entire Bridge condition is good

o

*The bridge may not be constructed
n 1942.
* The original structure is only

& s doas o1

were not identified.

*The side with girder damage is
closed to traffic.

*Five girders of span 4 are damaged
by rebar exposure. spalling and
scaling.

*Original I girders were covered by
concrete.

& LTEE,
RERE -

- g1y b7AY 27 ¢ (27 Batch)

ZRF 5 E 2 EhEP,
(LE : ~3H.2025%)
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Bridge Sample

- BOANE

- RCHEHNT + PCER:GHNT -

Re:f5x0g SP:15x100

Re:15x100

FLIEE

0.6;L.150]

OUbN, RIEE - SKEFEH, ERAIK

MOAMBA -

24
a1

MantafTasida de Fiora de Carbono

1° TRAMO

9.65m

GABIOES

ESPESSURA=2.0m|

2° TRAMO

‘ MartaiTecido de Fibra de Carbono
amira de Fiora oe Carbono 14.45m

Laring de Fibra do Cartono 9.65m
B AN

. GABIOES o
3° TRAMO 4° TRAMO

TGHREERTG COUPEDR

2.20 2.20

Lamina de Fibra de Carbono 14.45m

55 Manta/Tecido de Fibra de Carbono

Lamina de Fibra de Carbono 9.65m
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4-3.0UTPUT-3 (BMSEHR)

- ANE,IPRICRZEEL TLWAHHIFEES X T A
(BMS.GOA) DAY AT L%ESE,
BMS GOABALZ THREINTWBRIER (R

E0HBHIER) XL T, BREDOLTEH

—LtWakEﬁTéo

-BMSHA%#EA L L, BRERBERICEBEL
7-GOADKNRIIBIET 3 & 5 XT3,

BMS GOA

Number of bridges and Culverts per Province Data Mapping Road N1, 143 bridges
B dane

4-4.0UTPUT-4

ERLGHETE
%,

- History of repair/strengthening
*Design Document
Contract Document
* As built Drawing
*Quality Control

Province N* of bridges N® of Culverts Total
[Maputo 104 488 592
Gaza 72 487 559
Inhambane 44 447 491 wadm | e e
Sofala 0 011 131 e, |
Manica 4 .843 .967 :‘, —
Tete 7 .037 224
Zambézia 5 90 114 Inspection ﬁ
Nampula 36 X 3 767 f— i .
Cabo Delgado : 291 Work/Repair -
Niassa 222 561 Road N1 - <
Total 1.297 22 390 23.687 C

‘ Preparation of Budget I

Data Import o Y
Edit
D Future web ver5|on/
Data input
ub“h?‘v’PN?\]
S
—s
[

et ol — ——
vvvvvvvvvvv K [ 1 Ii

LN
BRIDGE MAINTENANCE MANAGEMENT CYCLE
Each activity should be inproved and

all activities should be circulated smoothly.!!

(TR RAEST
- WY A 2L, BIEEEIEGL. MEBALEEE/LT,
BB R ERMCEETES &S ICT

EIEEHERE)

*Reviewing previous record
+Input data to BMS

Po &Bad

% *Non Destructive Test ]
Inspec tl on

*Presuming cause of
abnormality

»Analysis and Evaluation of
soundness

*Judgement of countermeas

(replacement, repair,

Strengthening etc.)

* Design of repair'strengtheni

* Bridge Repair Manual
+ Asset management
ning
*Bridge Design
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4-5. ZOtiEED
(1) =FBFHE - B=EWHE

= E#E (in Zambia) (2023F4A8) g ANFREME (2023FET7H)
20234816 | " 20237824 |
Bh» 5228 % A» 53181

T. ANE,IPD "I T, B
hova— DIEFFRIERL

IN— F5ZD icEAT 53

L. BT TIHEDORE,

BEAR. BX SRERTE
EORHIRE, i EfE L
#Exx140y Eh ¥ DIRiG

A= 24 i PR

b DIRMAER B4 iS22t
Ex%1To7, SR

DWTEAT,




4 . EEIRBA (2) Hifit 2+ —  EEYEE

BE (Bridge Engineer) Training Couse

Curriculum (in UNZA) Feb 19t to 26t 2024,

Technical Seminar, Technical Demonstration

May. 24t 2023, Jan.24' and Jan.30™ 2024,

Understand and

Bridge Construction m
Record

Bridge Record
Inventory Deterioration
Conditions

(roermnen) (s )
Repair
U \_/ Design

Repair Works

900000

sl

cceeeecceeecoesoe

Universities (JPN) that
cooperated with project
team

P ETRRZICKRESN-BREIFEE LV X — Ol
HEERI—RADRIGHFEDVEDELT, 27Ly %
FEo-BREARDPEREIN:, ZOAHYFa2TLICIE,
YYET, EFVE—S 2794, YYNRTI KY
7 FoEEISML 1=,
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4. EFEEHEN
- KA IS, RHEFEHICE VW TEM 2 ER

(3) Z Dt L#-4 Ry b RUEHHEE%. CIPA~
(Mt E] ws5v3.

Lo

SEE- XU L SR

N SECTYLESS

I ANAFI Ai
a1 B Y20 L

The 4G robotic UAV

rot - e
| BRAMAFO—>

- ANE,IPAERITrFA—Y%2{ERALEBRERD
KHETZ 5L H. HEZ5HEH,
GREEYYE—IMERATA Y XHEHR, )

™l B = ‘
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5.5 IC

- EIREIREHSIFOEBRESLOEHICK L T, #HEEHEOEEMADIERR - T,
- FEREREED O FHEEAN. LCCOEZAADERR - BB, (TSR, )
s CIPF—/N—=YVDBETCLIFEEDHIC, TV TEEADOEMHLRILDIELEIT,

- BEEEZR LSS0, “
MERMER. HEOIXK, X1
- #&YIELDIEE, CIPUNDEEREZ
%35.&./\11037?@]0)%5@0 0 20 40 60 80 100 120
_>:< 1 . *ﬁ- ﬂ%*j. *SI' OJEE.I E J Breakdown Maintenance - Im:\gbe of Breakdown Maintenance
- BAEH»SOIEE - OX FEEE, /PMeaSLtl_remn:n_tstwhen Severe damage is found. — F?::force'"e"t \ ' AV Repainting
‘ i&.lzﬁlil ‘: 1:5 U' % 'H' 7o 5 ’f '\" - @*UFﬁ o Inspect and repair while damage is small. BB \\\ \\R;'ge \
B :@m77Vh) N

>>Periodic inspection and early implementation

. i&_l}ﬁ%@ & Ej:% L 7": ﬁg—ca)j:i 7° O of repairs are not considered a cost increase. v v \vl V IV* IIIII

L s The concept of life-cycle costs is important. " % @ G f0 o 90
%ﬁﬁ :E) 4 1&%‘; “:— 7:': 2 T < 5 1-)‘ :E) Image of Preventive Maintenance

%u n fé: L \ >-< 2 Source: HP (Current status and issues of road policy), Ministry of Land, Infrastructure, Transport and Tourism
| ] L]
[e] ()

%2 EREEOES - BHEFMA, 6l UNZARE 707 5 LE, ~END~
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