


Damage of Bridges

(4 Luwadzi Bridge)

Name of Bridge:

Luwadzi Bridge

Description

The original bridge of 3-span steel girder bridge had been impassable due to
settlement of bridge pier by the flood in January 2002. The single-lane baily bridge
had erected as a temporary bridge.

Date of Survey:

July 24, 2004

Surveyor:

Takayuki Tsuchida, Kelvin N. Mphonda

Items

Damage Level

No
Damage

N/A

Low

i Medium

Damage | Damage

High
Damage

Remarks

Road Surface (including
Approach Road)

Pavement

X

_ |Temporally Br.

Crack (Concrete Slab)

Accessories

Handrails

==>Temporally Bridge

Lighting Facilities

PP | P

Bearing

Expansion Joint

Drainage Facilities

Traffic Signboard

Affixed Articles

Buried Articles

Concrete Slab

Crack

Free Lime

Spalling

Corrosion of Re-bar |

xR

Honeycomb

Others

Concrete Girder

Crack

Free Lime

Corrosion of Re-bar

Spalling

Honeycomb

Others

Steel Girder

Lacking o
Deformation

Rust or Corrosion

Washed away

Painting

Others

E ISP P PP P d P d g P e

Substructure

Deformation

ISettlement

Crack

R

Free Lime

Corrosion of Re-bar

Spalling

Honeycomb -

Others

i3 [¢ | 5¢ | ¢

Foundation

Settlement

Deformation

Scouring
Others

Fiood Protection

Settlement

{Gabion Works,

Deformation

Embankment, etc)

Scouring

Erosion

X

Others

X
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Results of Schmidt Hammer Test

Name of Bridge : Luwadsi Bridge

Route : Main. Road 5

Date of Survey : T akayulki Tsuchida, Kelwn N Mphonda

Date of Survey : July 24, 2004

Location Rebound Value Fe
f’-\ff)rth Bridge _. 42 48 52 | 56 58 Max ! : 58 | Number | a (deg) 465.4
Frer 145 4855]38 46| Max2: 56 25| 0 '
RN 4446140 52,52 Min1: 38| Number' | AR | (kgpom?®)

52, 53 54 55149| Min2: 40 20 0.0 454
5054150 48|46 Mim3: 42| R Ry
Total : 1,233 | Balance: 999 50.0 50.0 | (Nvmm?)
SR | Maxi: 0| Number @ (deg.) 0.0
Max 2 : 0 Of . o
_____ Min 1 : 0| Number' AR ﬂcgf/cm 2 J
Min 2: 0 0.0
_ : Min 3 : 0 R R, 00
Total 0| Balance : 0 0.0 0.0 | (N/mm?>)
: ‘ . Max 1 : 0| Number q .(deg. J 0.0
Max 2 : 0 R 1
Min 1 : 0| Number' AR | (kgfiem®)
Min 2 : 0 0.0
0.0
o : | Min 3 0 R Ry
Total : 0| Balance : 0 0.0 0.0 | (N/mm?)
e Maxd 0| Number | a (deg) 0.0
Max 2 : 0 Of s
Min 1: 0| Number' AR | (kgfiem?)
Min 2: 0 0.0
0.0
R Min 3 : 0 R R,
Total : 0§ Balance : 0 0.0 6.0 (N/mm2 )
Remarks: R Average of Rebound Value a : Degree of Impact Angale
4 R : Calibration Fe : Compressive Strength
R, : Rebound Value Fd : Design Strength

Observations and Diagnosis ;
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Damage of Bridges (5 Lifyodzi Bridge)
Name of Bridge: Lifyodzi Bridge
Description During peek periods of the floods, the water flows on the top of the read. The major

damages include cracks of the concrete girder. The river banks are well maintained.

Date of Survey:

Tuly 21, 2004

Surveyor:

Takayuki Tsuchida, Kelvin N. Mphonda

Items

Damage Level

N/A No

Damage

Low  Mediam i
Damage . Damage

High
Damage

Remarks

Road Surface (inctuding
Approach Road)

Pavement

X

Crack (Concrete Slab)

X

Accessories

Handrails

Lighting Facilities

Bearing

Expansion Joint

Drainage Facilities

Traffic Signboard

Affixed Articles

Buried Articles

Concrete Slab

Crack

Free Lime

Corrosion of Re-bar

Spalling
Honeycomb
Others

Concrete Girder

Crack

Free Lime

Corrosion of Re-bar

Spalling

Honeycomb

Others

Steel Girder

Lacking

Deformation

Rust or Corrosion

Painting

Others

R AP P

Substructure

Deformation

Crack

Free Lime

Corrosion of Re-bar

Spalling

Honeycomb

I PP

Others

Foundation

Settlement

Deformation

Scouring

||

Others

Flood Protection
{Gabion Works,
Embankment, etc)

Settlement

Deformation

Destruction

X

Scouring
Erosion

Others

X
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Results of Schmidt Hammer Test
Name of Bridge : Lifyodzi Bridge -

Route : Muin Roﬁc_ﬁiﬁ_ T

Date of Survey : Takayuki T. suchr'da,{ Kelvin' N. Mphohddi"- P
Date of Survey : July 2] , 2004 . *

Location Rebound Value Fe
N.o;irh.%éz.ztment -44. 4945 49 E48 Max 1 : 60 | Number a._(c_ieg._)._ A66.0
44154160 47|58 Max2: 58 250 0
|55 1585253 (58] Mini: 31| Number' | AR | (rgfom’)
Taa '§3j}55' 55;_50 Min 2: 40 20 0.0 455
40311 44| 43| 53| Min 3: 43 R R,
, | Total 1,232 | Balance : 1,000 50.0 50.0 | (N/mm®)
Conerete Girde?‘ | 58 §1 | 53 : 56:; 48 Max 1 : 62 | Number | o (deg) 519
5015356 |45 /49| Max2: 61 250 0
56758 54156742 Min 1 42| Number' | AR | kgfiem’)
_}::621 53 ?9?750 §2; Min 2 45 20 0.0 510
49 .58 |57 60:[.53 Min 3. 48 R R,
S Total : 1344 | Balance: 1,086 54.3 54.3 | (N/mm?)
Co;?brere Slq'b“:_g;f: 4'0.--{4@'-'4,3’_'_-?43'- 2| Maxl: 56 | Number | a (deg) 73
4544214344139 Max2: 50 25 00
| 48150 42 | 40{ 38| AMin I: 32 | Number' AR | kgpiem?)
_ .’44if45:E32f;467:44_ Min 2: 32 20 3.3 o
421 56| 42146 32| Mn 3: 38 R Ry -
Total 1,068 | Balance : 860 43.0 46.3 | (N/mm?*)
B SR Max 1 : 0| Number @ I(a.’eg.) 0.0
Max 2 : 0 Of- "
Min I: 0 | Number' 4R (kgfiem”)
Min 2: 0 0.0 |
i | Min 3 0 R Ry 00
Total : 0| Balance : 0 0.0 0.0 | (N/mm?)

Remarks: R : Average of Rebound Value

A R : Calibration

Ry . Rebound Value

¢ . Degree of Impact Angale

Fe : Compressive Strength
Fd : Design Strength

Observations and Diagnosis ;
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Damage of Bridges

{6 Navikoko Bridge)

Name of Bridge: Navikoko Bridge

Description During peek periods of the floods, the water flows on the top of the road. The major
damages include settlement of concrete slab on the side spans. The inadequate
repair works of embankment had reduced the river flow area.

Date of Survey: July 22, 2004

Surveyor: Takayuki Tsuchida, Kelvin N. Mphonda

Items

Damage Level

Remarks

N/ A No

Damage

Low Medium |

High

Damage Damage Damage

Reoad Surface {including
Approach Road)

Pavement

X

Approach

Crack (Concrete Slab)

X

Accessories

Handrails

Lighting Facxhtn_as

Bearing

Expansion Joint

Drainage Facilities

R

Traffic Signboard

Affixed Articles

Buried Articles

XX

Concrete Slab

Crack

Free Lime

Corrosion of Re-bar

Spalling

Honeycomb

Qthers

Side Span Settled

Concrete Girder

Crack

Free Lime

Corrosion of Re-bar

Spalling

Honeycomb

Others

Steel Girder

Lacking

Deformation

Rust or Corrosion

Painting

Others

|| i | <

Substructure

Deformation

Settlement

Crack

Free Lime

Corrosion of Re-bar

Spalling

Honeycomb

MR R

Others

Foundation

Settlement

Unknown

Deformation

Unknown

Scouring

Unknown

Others

Unknown

Flood Protection
(Gabion Works,
Embankment, etc)

Settlement

Deformation

Destruction

Scouring

Erosion

Others
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Results of Schmidt Hammer Test

Name of Bridge : Navikoko Bridge =
Route ; Main-ROdd 5 '_ ' L
Date of Survey : Takayuki Tsuchida; Kelvin N. Mphonda -
Date of Survey : July 22,2004 - e
Location Rebound Value Fe

Corficr'e:t:é"Slab 40_;? 38 42 42 37' Max 1 : 46 | Number | o (deg) 355.9

343446 2844 Max2: 44 5[ 90
o l32)42(37 32040 Min1: 28| Number' | AR | @gpem?)
{35 43 | 43 40 38| Min 2. 30 20 34 347

351407 30 34| 36 Min 3. 32 R R,

Total :  942| Balance: 762 38.1 41.5 | (Nimm®)
- Max 1 : 0| Number | a (deg.) 0.0

Max 2 : 0 of o
Min 1: 0 | Number' 4R (kgticm”)

S Min 2 0 0.0
e 0.0

o Min 3 0 R R,

Total 0| Balance : 0 0.0 0.0 | (N/mm 2 )
' Max 1 : 0| Number @ {deg.) 0.0

Max 2 : 0 O :
Min 1: 0 | Number' AR | (kgflem?)

Min 2 0 0.0
Min 3 : 0 R Ry o0
Total 0| Balance : 0 0.0 0.0 | (Nimm?)
L — Max 1 : 0] Number | o (deg.) | 0.0

Max 2 : 0 Of ~ oo
Min I : 0 | Number' AR | (kgtiom?®)

Min 2 0 0.0
: < Min 3 0 R R, 00
Total : 0| Balance : 0 0.0 0.0 | (W/mm?)

Remarks:

A R : Calibration

Ry - Rebound Value

R : Average of Rebound Value

o . Degree of Impact Angale

Fe : Compressive Strength
Fd : Design Strength

Observations and Diagnosis ;
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Damage of Bridges

(7 Kanjamwano Bridge)

Name of Bridge:

Kanjamwano Bridge

Description

During peek periods of the floods, the water flows on the top of the road. There is no
major damages except the scouring of downstream of the bridge.

Date of Survey:

July 22, 2004

Surveyor:

Takayuki Tsuchida, Kelvin N. Mphonda

Items Damage Level Remarks

N/A Ne Low | Medium | High
Damage | Damage | Damage | Damage

Road Surface (including
Approach Road)

Pavement X Approach

Crack {Concrete Slab) X

Accessories

Handprails e X

Lighting Facilities

Bearing

Expansion Joint

PR KK

Drainage Facilities

Traffic Signboard N X Collapsed

Affixed A‘rﬁclg_s__‘_

P

Buried Articles

Concrete Slab

Crack

Free Lime

|

Corrosionof Re-bar | | X
Spalling 1 X

Honeycomb X

Others | x 1~

Concrete Girder

Crack

Free Lime

Corrosion of Re-bar

Spalling

Honeycomb

Others

Steel Girder

Lacking

Deformation

Rust or Corrosion

Painting

PAEAPA P E AP P PPy P

Others

Substructure

De_fé?mation

Settlement

Crack

Free Lime

Corrosion of Re-bar

Spalling

AP AP PP

Honeycomb

Others X

Foundation

Settlermnent

Deformation

| =

Flood Protection
{Gabion Works,
Embankment, etc)

Settlement ” X
Deformation X

Pestruction

Scouring X
Erosion X

Others X

&Et2-20




Results of Schmidt Hammer Test

Name of Bridge : Kanjamwano Bridge . ="~ =" -

Route : Main Road 5~

Date of Survey : Takayuki Tsuchida, Kelvin N. Mphonda = =" L

Date of Survey : July:ZZ,',2'004 BERENS

Location Rebound Value Fc
South Bridge - |-44 | 40’ 407 42/{ 47| Max1 - 60 | Number | o (deg.)
Pier 53053 60| 5150| Max2: 60 s o 1922
- 5857 (5758148 Min 1: 38| Number' | AR | (kgpom?)
= _g§' 58“;69fi§4f}52 Min 2: 40 20 0.0 2
52 40]50 (55| 38| Min 3: 40 R R,
L Total : 1,264 | Balance: 1,026 51.3 513 | (Nimm”)
Concrete Slab 45 ,;1.3_'7_;[;;317:_._5-49 50| Maxl: 52| Number | a (deg) 4142
| 4352 | 44748 40| Max2: 50 25( =90
13838404445 Min 1: 34| Number' | AR | (kgfem’)
453 §5;{441.4; 48| Min2: 35 20 3.3 104
3450142 38| 44| Min 3: 37 R R,
------- Total . 1,063 | Balance: 855 42.8 46.0 | (N/mm®)
i el Max 0| Number @ (de:?g.:)..:. 0.0
Max 2 : 0 O
Min 1: 0| Number' 4R (kgfiem”®)
o Min 2: 0 0.0
ok Min 3 0 R R, 00
Total 0| Balance : 0 0.0 0.0 | (N/mm”?)
B | Max1: O | Number | o “(c.feg..). 0.0
Max 2 : 0 of o
Min I: 0 | Number' AR | (kgfem?)
Min 2: 0 0.0
] Min 3 o| R R, o0
Total : 0| Balance : 0 0.0 0.0 | (Nimm?)

Remarks: R : Average of Rebound Value
A R : Calibration

Ry : Rebound Value

o : Degree of Impact Angale

Fc : Compressive Strength
Fd : Design Strength

Observations and Diagnosis ;

&Ehe-21







Damage of Bridges (8 Chamakuwa Bridge)
Name of Bridge: Chamakuwa Bridge
Description During peek periods of the floods, the water flows on the top of the road. Major

damages include the exposed foundation piles of the both abutment and the

scouring of downstream of the bridge.

Date of Survey:

Tuly 22, 2004

Surveyor:

Takayuki Tsuchida, Kelvin N. Mphonda

Ttems

Damage Level

No
Damage

N/A

Low
Damage

Medium

High

Damage ; Damage

Remarks

Road Surface (including
Approach Road}

Pavement

Crack (Concrete Slab)

X

Accessories

Handrails

X

Lighting Facilities

Bearing

Expansion Joint

Drainage Facilities

I

Traffic Signboard

Affixed Articles

Buried Articles

> |

Concrete Slab

Crack

Free Lime

Spalling

Honeycomb

PP

Others

Congcrete Girder

Crack

Free Lime

Corrosion of Re-bar

Spalling

Honeycomb

Others

Steel Girder

Lacking

Deformation

Rust or Corrosion

Painting

Others

¢ [>¢15¢ | | 3¢ ¢ ¢ ¢ | ¢ < x¢fe

Substructure

Deformation

Settlement

Crack

Free Lime

Corrosion of Re-bar

Spalling

Honeycomb

2| e || ¢

Others

Foundation

Settlement

Deformation

|

Scouring

Others

Egcposeél Pile

Flood Protection
(Gabion Works,
Embankment, etc)

Settlement

Deformation

Destruction

=

Scouring

Erosion

Others

X

& ht2-23



Results of Schmidt Hammer Test

Name of Bridge . Chamakuwa. Brrdge
Route ; Mam Road 5~ :
Date of Survey : Takayuki T Suchzda Kelvm N Mphonda '
Date of Survey : July 22, 2004 :
Location Rebound Value Fe
Concrze__rft_é.‘lab 44.44. 40, 4346 Max 1 : 48 | Number | @ (deg.) 106.1
| 444814438401 Max 2: 47 25 =90
38|38\ 44| 44 48] Min 1: 34| Number' | AR | (kgfem’)
| 34 44- 47 45 42| Mn2: 37 20 33 106
401384237138 Min 3: 38 R R,
Total 1,046 | Baolance : 842 42.1 45.4 | (N/mm?)
o ' Max I ; 0| Number a .(deg. J 0.0
T Max 2 : 0 0 o
ol Mino1 0 | Number' AR (kgfiem?)
o Min 2 0 0.0
| an 3 ol R R, 0.0
....... Total 0| Balance : 0 0.0 0.0 | (Wmm?)
' Max I : 0| Number | «a (deg. J 0.0
Max 2 : 0 O] i
Min 1: 0| Number' 4R (kgficm ?)
""" Min 2 : 0 0.0
Min 3: 0 R R, 0.0
Total 0| Balance : 0 0.0 0.0 | (N/mm?)
Max 1 : 0| Number | « (deg. g | 0.0
Max 2 : 0 0 R
Min I: 0| Number' 4R (kgficm ?)
Min 2. 0 0.0
' 0.0
SR o Min 3 0 R Ry
g Total : 0| Balance : 0 0.0 0.0 | (N/mm?)
Remarks: R : Average of Rebound Value a : Degree of Impact Angale

A R Calbration

Rg.'

Rebound Value

Fe :

Compressive Strength
Fd : Design Strength

Observations and Diagnosts ;
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Damage of Bridges (9 Ling'ona Bridge)
Name of Bridge: Ling'ona Bridge
Description During peek periods of the floods, the water flows on the top of the road. The major

damages include settlement of concrete slab on the side spans and exposed
foundation piles of bridge piers.

Date of Survey:

July 23, 2004

Surveyor:

Takayuki Tsuchida, Kelvin N. Mphonda

tems

Damage Level

Remarks

N/A No

Dama:

Low

! Medium : High

ge | Damage : Damage Damage

Road Surface (including
Approach Road)

Pavement

X

Approach

Crack (Concrete Slab)

e

Accessories

Handrails

Lighting Facilities

Bearing

| Expansion Joint

Drainage Facilities

Hix x|

Traffic Sign_bgard‘

Affixed Articles

>

Buried Articles

Concrete Slab

Crack

Free Lime

Corrosion of Re-bar

Spalling

b

Honeycomb

Others

Side Span Settled

Concrete Girder

Crack

Free Lime

Corrosion of Re-bar

Spalling

Honeycomb

Others

Steel Girder

Lacking

Deformation

Rust or Corrosion

Painting

Others

AP E b d e

Substructure

Deformation

|

Settlement
Crack

Free Lime

Corrosion of Re-bar

Spalling

Honeycomb

Others

MR

Foundation

Settlement
Deformation

| =

Others

Scouring |

Exposed Pile

Flood Protection
{Gabion Works,
Embankment, etc)

Settlement

Deformation

Destruction

Scouring

K|

Erosion

Others

%
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Results of Schmidt Hammer Test

Name of Bridge : Ling'ona Bridge ‘

Route : Marn Road 5 -

Date of Survey : Takayuki T, suchrda Kelvm N. Mphonda_ -,

Date of Survey : July 23, 2004

Location Rebound Value Fe
North Brrdge 46|52 46 42152| Max1: 54 | Number | o (deg)

Pier 5903434 38| 40| Max2: % 25 o 1043
| 4754 | 4445 [ 45| Min 1. 34| Number' | AR | (kgpem?)
S| 523850 48] 42| Min 2: 34 20 0.0
lag 50l a4 36 38| adin 3 36 R R 5

] | Total : 1,115| Balance: 905 45.3 45.3 | (Nimm®)
Coricrete Slab | 40| 35 .'_3‘9 45125 Maxi: 60 | Number | o (deg) 3816

55056 | 44120 | 28| Max2: 56 250 01200
34.[ 45130 44 38| Min I: 20 | Number' AR | (kgfiem?)
. 3'2‘-?‘: __444 45;:;:'29.' Min 2: 20 20 3.4 373

| 481 40| 60- 40| 44| Min 3: 25 R R,
Total 984 | Balance : 803 40.2 435 | (N/mm?)
: i' Max ] : O | Number | a (deg) 0.0
""" Max 2 0 0 ,

Min 1: 0| Number' AR (kgfiem” )

Min 2: 0 0.0
0.0
R | Min 3. 0 R Ry _
Total : 0| Balance : 0 0.0 0.0 | (N/mm?)
Lo | Max1i: 0| Number @ (deg) 0.0

Max 2 : 0 o
Min I : 0 | Number' AR (kgtiem?)

I Min 2 : 0 0.0
L 1 0.0

ol ] Min 3 0 R Ry

Toral : 01 Balance : 0 0.0 0.0 | (N/mm?)

Remarks: R : Average of Rebound Value
A R : Calibration

Ry . Rebound Value

a . Degree of Impact Angale
Fe : Compressive Strength
Fd : Design Strength

Observations and Diagnosis ;
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Damage of Bridges (10 Mchandilo Culvert)
Name of Bridge: Mchandilo Culvert
Description The major damages include scouring of apron of downstream of the box culvert.

Date of Survey:

July 23, 2004

Surveyor:

Takayuki Tsuchida, Kelvin N. Mphonda

Items

Damage Level

N/A No

Damage

Low | Medium
Damage Damage

High
Damage

Remarks

Road Surface (including
Approach Road)

Pavement

X

Crack (Concrete Slab)

X

Accessories

Handrails

X

Lighting Facilities

Bearing

Expansion Joint

¢ | 3¢ |3

Drainage Facilities

Traffic Signboard

Affixed Articles

| =

Buried Articles

Concrete Slab

Crack

Free Lime

Corrosion of Re-bar

Spalling

Honeycomb

KRR x|

Others

Concrete Girder

Crack

Free Lime

Corrosion of Re-bar

Spalling

Honeycomb

Others

Stee] Girder

Lacking
Deformation

PP AR AR bl Ed P P Pl P | P2

Substructure
==>Concrete Wall

Deformation

Settlement

Crack

Free Lime

Corrosion of Re-bar

Spalling

Honeycomb

¢3¢ | 3¢ ¢ | ¢

Others

Foundation

Settlement

Scouring

Deformation |

HK|ix

Others

Flood Protection
{Gabion Works,
Embankment, etc)

Settlement

Deformation

Destruction

Apron

Scouring

Riverbed

[Erosion

Others

X

&rhe-29



Results of Schmidt Hammer Test
Name of Bridge : Mchandilo Bﬁdgé s
Mam Road 3 )

Date of Survey : T akayula Tsuchida, Kelvm N Mphonda :

Route :

Date of Survey : July 23,2004

Location Rebound Value Fe
Concrélf?: Slab 40_::'. 3630 34 _:4.4 Max 1 : 60 | Number @ .(g’eg. ) 403.6
| 4036481 28 | 46| Max2: 54 25000 -90
4260|3642 42| Min1: 28| Number' | AR | (kgfem?)
50 42 ‘_4_51:?;:_40 42| Min2: 30 20 33 304
5444774474040 Min 3: 34 R R,
Total : 1,044 | Balance: 838 41.9 45.2 | (Nmm?)
Sl Max 1 : 0| Number | @ (de.g.) 0.0
Max 2 : 0 Of o
Min I : 0} Number' 4R (kgticm” )
Min 2: 0 0.0
R Min 3: 0 R R o0
Total : 0| Balance : 0 0.0 0.0 | (N/mm ? )
| SR Max 1: 0| Number @ (deg) 0.0
""" Max 2 : 0 (0] I
"""" Min 1: O | Number' AR (kgficm ‘)
"""" Min 2: 0 0.0
0.0
_ i Min 3: 0 R Ry
Total : 0| Balance : 0 0.0 0.0 | Nrmm?)
| Max 0| Number | a (deg) 0.0
Max 2 : 0 o o
Min I: 0| Number' AR (kgfiem® )
Min 2: 0 0.0
it 0.0
_ i Min 3: 0 R Ry
Total : 0| Balance : 0 0.0 0.0 | (N/mm?)

Remarks:

Ro.'

R : Average of Rebound Value
A R : Calibration

Rebound Value

a . Degree of Impact Angale

Fe : Compressive Strength
Fd : Design Strength

Observations and Diagnosis ;
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