REPUBLIC OF RWANDA Kigali, . 06 MAY. 2015

Ref N°§3"3/SPIU/016

RWANDA TRANSPORT DEVELOPMENT AGENCY
P.O Box 6674 ;

KG 563 St., Queen’s Land House, 15t Floor

Email: info@rtda.gov.rw

KIGALI

TO: ALL POTENTIAL BIDDERS

SUBJECT: SECOND SET OF CLARIFICATIONS ON THE BIDDING
DOCUMENT FOR “REHABILITATION AND WIDENING
WORKS OF KAGITUMBA-KAYONZA-RUSUMO ROAD”
(TENDER REFERENCE No. 003/W/2015—2016—IO/SPIU/RTDA~
AFDB-EU-JICA) '

Reference is made to the above-mentioned tender that is currently under
advertisement. Enclosed is a second set of clarifications on the above-
mentioned tender; the first set of clarifications was issued on 6th April 2016.

Attached to this letter is the detailed response to the first and second sets of
questions as well as addition of two (2) weighbridges to Lot 1 and Lot 3
respectively. : »

Sincerely,

Cc:
e Hon. Minister of Infrastructure
e Hon. Minister of State In Charge of Transport
e Permanent Secretary/ MININFRA
e Country Representative/African Development Bank / Rwanda Field

Office
KIGALI

Website: http://rtda.gov.rw



SECOND SET OF CLARIFICATIONS ON THE BIDDING DOCUMENT FOR
“REHABILITATION AND WIDENING WORKS OF KAGITUMBA-KAYONZA-
RUSUMO ROAD” (TENDER REFERENCE No. 003/W/2015-2016-IO/SPIU/RTDA-

The following clarlflcatlons shall be taken into consideration:

AFDB-EU-JICA)

1. The deadline for submission of bids is hereby extended and shall take place on
31st May 2016 at 10:00 A.M local time (GMT+2). Bids will be opened in the
presence of bidders’ representatives who choose to attend, on the same day,
on 315t May 2016 at 10:30 A.M local time (GMT+2) at RTDA premlses on the
2nd floor, conference room.
. 2. The bid security, advance payment guarantee and performance securlty shall
be in form of a bank guarantee and shall be issued by a recognized Bank in
Rwanda or any other recognized Bank outside Rwanda. Banks outs1de
Rwanda shall have a correspondence Bank in Rwanda. =
3. RTDA Offices have shifted and the new address is as follows:

Rwanda Transport Development Agency
P.O Box 6674 Kigali-Rwanda

KG 563 St,/I(acyifu, Queen’s Land House, 1% Floor

Email: info@rtda.gov.rw

4. Clarifications on other parts of the bidding document:

No. Reference

section of
bidding

document

Information initially
provided in the bidding
document

Changes to be considered

a. | Procurement
Notice (item
no. 3)

Interested eligible bidders

may obtain further
information from and
inspect the Bidding
Documents at;

Rwanda Transport .
Development Agency
(RTDA)

African Union Boulevard
P.O. Box 6674 Kigali,
Rwanda

Attention: Director of

Procurement Unit

Interested eligible bidders

may obtain further
infojrination, , from and
inspect  the  Bidding |
Documents at; |
Rwanda Transport
Development Agency
(RTDA)

P.O Box 6674 Kigali-

Rwanda

KG 563 St., Queen’s Land
House, 27d Floor

Email: info@rtda.gov.ow

Attention:  Director  of




No. Reference Information initially | Changes to be considered

section of | provided in the bidding
bidding document
document ‘

Tel: (+250) 788524429 Procurement Unit

And  E-mail: | Tel: (+250) 788524429

procurement@rtda.gov.rw And ’ B E—mﬁil:

proéureﬁeﬁt@ftda.gqv.rw ,

Volume. . II. This price remunerates | This price remunerates
Item  03-1: | jnclusively per kilometer the | inclusively per kilometer the
Construction | construction and | construction ~and
and maintenance of all detours | maintenance of all detours
Maintenance | necessary  to  maintain | necessary to  maintain
of Road | Permanent traffic under the | permanent traffic under the
Diversion conditions defined by the | conditions defined by the

technical specifications
including deviations for
hydraulic structures under
high embankments, areas of
reconstruction of the
platform and crossings. The
road diversion should be
constructed as follows:

- Carriageway of 6m wide

12X 3my

- Shoulders of 3m wide : 2
x 1m.

The price include the

following operations:

- The topographic survey
and preparation of the
appropriate drawings;

- The expropriation
operations;
- The  realization  of

necessary earthwork ;

- Execution of
pavement works (base
course 20 cm of crashed
gravel 0/20 + Double
surface coating) ;

- Necessary road marking

the: .- Execution of

technical specifications
including deviations for
hydraulic structures under
high embankments, areas of
reconstruction  of  the
platform and crossings. The
road diversion should be
constructed as follows:

- Carriageway of 7m wide
:2x3.5m;

The‘ price include - the

following operations:

- The topographic survey
and preparation of the
appropriate drawings;

- The “expropriation
operations; ‘
- The - realization  of

necessary earthworks;

the
wearing course (20cm)
of selected = lateritic
gravel 0/31.5 or selected
naturel gravel 0/31.5
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Reference
section of
bidding
document

Information initially
provided in the bidding
document

Changes to be considered

and traffic signs ;
- Necessary  protection
works ;

- The maintenance work
during the  project
construction period.

This price will be paid to the
Contractor per kilometer
after acceptance by the
Consultant of the related
works.

- Necéséary road marking

and traffic signs;
. Necessary  protection
works ; ‘

- The maintenance work
during  the  project
‘construction period. -

This price will be paid to the

Contractor per kilometer

after acceptance by the

Consultant of the related

works.

c. |Section ML
Evaluation
and
Qualification
Criteria
(item  2.5-
Personnel)

Nine staff were

key
requested

In additional to the nine key
staff required, a Mechanical
Engineer with Twelve (12)
years general experience at
least in comparable work
and complexity and with a
specific similar experience
of 2 projects for installation
of vehicle
(static weighbridges), shall
be provided under lot 1 and
Lot 3

weighbridges

5. Bidders shall in addition to the Bill of Quantities and unit price schedule,

complete the following Summary Table for each Lot:

5.1 Summary Table for Lot 1

LOT 1 (KAGITUMBA-BUGARAGARA-GABIRO ROAD (60Km))

AMOUNT (Tax
No. | DESCRIPTION Exclusive)
PART A: ROAD WORKS ’
1 ITEM 000 - SITE INSTALLATION
2 ITEM 100 - PREPARATORY WORKS




ITEM 200 - EARTHWORKS

ITEM 300 - PAVEMENT

ITEM 400 - DRAINAGE AND PROTECTIONS

O W

ITEM 500 - SAFETY AND ROAD SIGNS

PART B: ENVIRONMENTAL MEASURES

ITEM 600 - ENVIRONMENTAL MEASURES AND
ACTIVITIES '

PART C: ANCILLARY WORKS

10

ITEM 700-REHABILITATION OF 6 MILK COLLECTION
CENTERS ‘

11

ITEM 800- DRILLING OF WATER BOREHOLES

12

ITEM 900 - SUPPLY AND INSTALLATION OF A
WEIGHBRIDGE AND CONSTRUCTION OF RELATED
FACILITIES

GENERAL AMOUNT (Tax Exclusive)

OTHER APPLICABLE TAXES

VAT

GRAND TOTAL (Tax Inclusive)

5.2 Summary Table for Lot 2

LOT 2 (GABIRO - KAYONZA ROAD (56Km))

DESCRIPTION

AMOUNT
Exclusive)

(Tax

PART A: ROAD WORKS

ITEM 000 - SITE INSTALLATION

ITEM 100 - PREPARATORY WORKS

ITEM 200 - EARTHWORKS

ITEM 300 - PAVEMENT

ITEM 400 - DRAINAGE AND PROTECTIONS

N[O WIN =

ITEM 500 - SAFETY AND ROAD SIGNS

PART B: ENVIRONMENTAL MEASURES

ITEM 600 - ENVIRONMENTAL MEASURES AND
ACTIVITIES

PART C: ANCILLARY WORKS

10

ITEM 700-REHABILITATION OF 4 MILK COLLECTION
CENTERS

11

ITEM 800- DRILLING OF WATER BOREHOLES

12

ITEM 900 - SUPPLY AND INSTALLATION OF A
WEIGHBRIDGE AND CONSTRUCTION OF RELATED
FACILITIES

GENERAL AMOUNT (Tax Exclusive)
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OTHER APPLICABLE TAXES

VAT

GRAND TOTAL (Tax Inclusive)

5.3 Summary Table for Lot 3

LOT 3 (KAYONZA-RUSUMO ROAD (92Km))

DESCRIPTION

TAMOUNT

Exclusive)

: (Tax

PART A: ROAD WORKS

ITEM 000 - SITE INSTALLATION

ITEM 100 - PREPARATORY WORKS

ITEM 200 - EARTHWORKS

ITEM 300 - PAVEMENT

ITEM 400 - DRAINAGE AND PROTECTIONS

NUT s RN

ITEM 500 - SAFETY AND ROAD SIGNS

PART B: ENVIRONMENTAL MEASURES

ITEM 600 - ENVIRONMENTAL MEASURES AND

ACTIVITIES

PART C: ANCILLARY WORKS

10

ITEM 700-REHABILITATION OF MILK COLLECTION | ]

CENTERS

11

ITEM 800- DRILLING OF WATER BOREHOLES

12

ITEM 900 - SUPPLY AND INSTALLATION OF A
WEIGHBRIDGE AND CONSTRUCTION OF RELATED
FACILITIES

GENERAL AMOUNT (Tax Exclusive)

OTHER APPLICABLE TAXES

VAT

GRAND TOTAL (Tax Inclusive)

6. Two weighbridges and related facilities have been added to the ténder

document, one under Lotl and another under Lot3. The addiﬁonal'unit prite

schedule, BoQ and technical specifications for the weighbridges are as follows:

6.1 Schedule of Unit Prices and Bill of Quantities for the Instailation of Two (2)
Weighbridges and Construction of Related Facilities (Additional item 900)




VOLUME II.-A-1
DEFINITION OF UNIT PRICES

Part C -~ ANCILLARY WORKS (ITEM-900;: SUPPLY AND INSTALLATION OF
TWO WEIGHBRIDGES AND CONSTRUCTION OF RELATED FACILITIES)




Project Title: Rehabilitation and Widening of Kagitumba - Kayonza - Rusumo road

No Description of tasks and unit prices in full taxes excluswe Unit |Unit Prices in
Prices (T E) - |Rwandan

francs (T.E)

900-1 BUSH CLEARING

This remunerates per square meter the realization of bush
clearing, brush wood removal, cleaning the platform area
and right of way of earthworks and trees felling to the extent. |
These operations are not included in the benefits inherent in |
paid work by other prizes including:

All access constraints regardless of the nature of the
terrain;

Brush clearing, felling, uprooting, felling trees and
grubbing in circumference measured less than 1.0 m and
up to 1.5 m above the ground level;

The demolition of fences whatever their nature;

- The removal, transportation of the products obtained to a
licensed disposal site irrespective of the dlstance,
stockpiling, leveling and any constraints;

- The filling of holes formed by the stump removal and
delivery of selected materials necessary to this filling;

- Compaction until a density "in situ" equal to NINETY
PERCENT (90%) of modified Proctor;

Fruit trees and agriculture plantation will be removed as
directed by the Consultant.

The width to be taken into account, for each profile of ‘the
concerned right of way, the horizontal design of the
earthwork platform, is deducted from the existing platform.

To clean and brush out of the earthworks right of way, the |
surfaces to be considered will be determined according to the |
approved project documents and after contradictory interim
accounts. For existing platform the width to be considered
shall be the full width of sub grade not covered by
vegetation.

MeEteTS. ..ot s NN
.....................................

...............................................................................

900-2 TOP SOIL STRIPPING ON AVERAGE THICKNESS OF




No
Prices

Description of tasks and unit prices in full taxes exclusive:

(T.E)

Unif " | Unit Prices in
"~ |Rwandan
francs (T.E)

0.20m

This price pays per square meter of surface measured on the|

ground plan for the stripping on twenty (20) centimeters depth
from surface layer of top soil in the earthwork base. It includes:

All access-related works regardless of the building land

type;

Removai of the layer on its entire thickness and its
loading,

Transport of stripping material to an approved place of|

deposit, regardless of distance;

Basic leveling of the deposal areas and ail related

operations.

The width to be taken into account for each concerned cross section

will be the ground plan of the breadth of the earthwork base after
deduction of the existing platform. For the existing platform the

full width of the roadway and shoulders must take into account.
The quantities to be taken into account will be those arising from|

joint statements.

......................................

...............................................................................

..................

900-3

EXCAVATION IN SOFT MATERIAL FOR OPEN DRAINS “

This remunerates per cubic meter of achieving the excavation
in soft or shifting ground, excluding rocky cuttings. It will be
applied to the cuttings necessary for the implementation of
the cross section, including the rectification of the slopes for
open drains.

Shall be deemed covered by the application of this award the

following services and all resulting constraints:

All access constraints regardless of the nature of the
terrain; ‘

. The execution of the cuttings, the materials extraction and
loading, the levelling of cuttings bottom and

embankments along the slopes prescribed by the|

standard plans and approved project implementation;

Achieving the following stepped heights and back slopes

8



No Description of tasks and unit prices in full taxes exclusive |Unit | Unit Prices in
Prices (T.E) ‘ ~ |Rwandan
|francs (T-E)
prescribed by the standard plans and approved project
implementation; :
|- Transportation of excavated materials to the places of
employment within the embankment of the road under
construction for any distances;
- In case of non-reusable excavated material, transportation
of excavated materials to the place of deposit or
discharge, approved by the Consultant regardless ‘of
transport distance;
- Leveling and unloading of materials at the site of
deposition or re-employment.
The quantities to be considered will be the cubes in place
before extraction or resulting from contradictory interim.
account.
Cubic
1LY 1 =3 SO P PR
....................................... o3
...................................... (Exc. VAT)
900-4 EXCAVATION IN HARD MATERIAL FOR OPEN

DRAINS

This remunerates per cubic meter for execution of hard
material excavation by only a rock breaker (hammer). It
includes:

- Supplies, transportation, and all constraints necessary
authorizations for the use of explosives;

- Carrying out any operation necessary for removing

rubble including the drilling and blasting for the
fragmentation of materials with dimensions allowing
their use; ‘

- Loading, transportation to a place of deposit approved by
the Consultant regardless of distance. It is clear that if the
contractor decides to transport the materials to a distance
greater than 1 km, it could not claim any allowance;

The possible filling of cut filling excavated to a minimum
depth of 20cm, including supply of selected materials and

compaction in accordance with the requirements of the|

Technical Specifications;

.
et T




No
Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

Unit

Unit Prices in

Rwandan
francs (T.E)

Transport to landfills for non reuse of materials,
unloading and leveling of materials at the site of deposit
authorized by the Consultant and all constraints in
executing large or small mass.

The quantities to be considered will be those arising from |

contradictory interim account prepared before ripper and’
calculated using the theoretical cross section. Are included in
these prices the cuttings below the additional line project and
the backfill materials selected to achieve the rating of the
project.

.......................................

...............................................................................

..................

900-5

CLEANING AND SHAPING EXISTING OPEN DRAINS

This remunerates per cubic meters the cleaning and|
reprofiling (reshaping) of existing open earthen ditches. It ;

includes:

Collection of herbs, shrubs, soil and other potenual
products;

Full manual cleaning ditches existing coated;

- Reprofiling and grading works according to the standards
detailed drawings;

- All execution constraints and labor;

The quantities to be considered will be the volume of earthen
ditch repaired as resulting from implementation projects

approved and confirmed by contradictory interim accounts |
and executed in accordance with the Project Implementation

Plans approved by the Client.

.......................................

.................................................................................

900-6

EXCAVATION FOR SUBSOIL DRAINAGE SYSTEM

10




No
Prices

Description of tasks and unit prices in full taxes exclusive

(T.E)

Unit

Rwandan

Unit Prices in

This remunerates per cubic meter of achieving the excavation ‘
iny any kind of soil. It will be applied to the cuttings

necessary for the implementation of the cross section,

including the rectification of the slopes for subsoil drainage

system.

Shall be deemed covered by the application of this award the

following services and all resulting constraints:

All access constraints regardless of the nature of the

terrain;

The execution of the cuttings, the materials extraction and

loading, the levelling of cuttings bottom and G

embankments along the slopes prescribed by the
standard plans and approved project implementation;

Achieving the following stepped heights and back slopes
prescribed by the standard plans and approved project
implementation;

Transportation of excavated materials to the places of

employment within the embankment of the road under|

construction for any distances;

In case of non-reusable excavated material, transportation

of excavated materials to the place of deposit or
discharge, approved by the Consultant. regardless of
transport distance;

Leveling and unloading of materials at the site of
deposition or re-employment.

The quantities to be considered will be the cubes in place
before extraction or resulting from contradictory interim
account.

- |francs(T.E)

.......................................

...............................................................................

900-7

IMPERMEABLE BACKFILLLING TO SUBSOIL
DRAINAGE SYSTEM BACKFILL WITH BORROW PIT
MATERIALS

This remunerates per cubic meter of volume up the| -

realization of fill from impermeable soil (clays, silty clays or

11
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No
Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

Unit

Unit Prices in
Rwandan

| francs (T.E)

sandy clays obtained from the excavation or suitable borrow
areas) for the execution of subsoil drainage backfill. It
includes: -

- All access constraints regardless of the nature of the
terrain;

Research, the opening and operation of quarries
approved by the Consultant authority. The opening of
access roads to the quarries and maintenance;

- Extraction after brushing, scraping, potential discovery
regardless of thickness, site preparation under the
embankment in accordance with the Technical
Specifications etc. '

- Loading, transportation for any distances, the spreading,
the implementation, the leveling, possible changes in
moisture content, compaction to 95% of OPM after 4 days
of immersion , the grading and all constraints
implementation and achievement of defined qualities to
Technical Requirements;

- All constraints in implementing several layers of a
maximum thickness 20 cm.

The quantities to be considered will be those arising from
contradictory interim account prepared before execution of
embankments and calculated using the theoretical cross
section and following the approved implementation of
project.

........................................

................................................................................

900-8

BANKS AND DYKES

This remunerates per cubic meter of volume up the
realization of fill from borrow pit or excavated material
approved by the Engineer for the execution of banks and
dykes. It includes:

All access constraints regardless of the nature of the
terrain;

- _Research, the opening and operation of quarriés.‘

12




No
Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

Unit |Unit Prices in
~ Rwandan
francs (T.E)

approved by the Consultant authority. The opening of

access roads to the quarries and maintenance;

Extraction after brushing, scraping, potential discovery
regardless of thickness, site preparation under the

embankment in accordance with the Technical|

Specifications etc.

Loading, transportation for any distances, the spreading,
the implementation, the leveling, possible changes in
moisture content, compaction to 95% of OPM after 4 days
of immersion , the grading and all constraints
implementation and achievement of defined qualities to
Technical Requirements;

All constraints in implementing several layers of a
maximum thickness 25 cm.

The quantities to be considered will be those arising from
contradictory interim account prepared before execution of

embankments and calculated using the theoretical cross|

section and following the approved implementation of
project.

.......................................

...............................................................................

900-9

NATURAL PERMEABLE MATERIAL IN SUBSOIL
DRAINAGE SYSTEMS (CRUSHED STONES)

This price applies to cubic meter of drainage materials
(crushed stones obtained from approved sources with 19mm
nominal size. It includes: ‘

The supply and transport of necessary draining materials
for any distance and all constraints works;

The achievement of the trench by clearing land and|

deposition upgrade;
Compacting and levelling the bottom of the trench;
The establishment of a drainage layers of crushed stones.

The quantities to be considered will be implemented
volumes resulting from contradictory attachments.

Cubic

13




No Description of tasks and unit prices in full taxes exclusive |Unit | Unit Prices in
Prices (T.E) - |Rwandan
francs (T.E)
|\ 01 O U PPN md
...................................... (Exc. VAT)
900-10 NATURAL PERMEABLE MATERIAL IN SUBSOIL
DRAINAGE SYSTEMS (SAND)
This price applies to cubic meter of drainage materials (sand)
performed as detailed plans and directions of the Consultant. |
It includes:
- The supply and transport of necessary draining materials
for any distance and all constraints works; 1.
The achievement of the trench by clearing land and| .
deposition upgrade;
- Compacting and levelling the bottom of the trench;
The establishment of a drainage layers of sand with an
equivalent of sand> 50%; ‘
The establishment of sand layers;
The quantities to be considered will be implemented
volumes resulting from contradictory attachments.
Cubic
Meter.........oooiii
.......................................... m3 |
...................................... (Exc. VAT)
900-11 PIPES IN SUBSOIL DRAINAGE SYSTEM

This price applies to linear meter for the supply and

execution of perforated PVC pipe ® 200 mm to be set up in|

the subsoil drainage systems according to the approved
drawings and in accordance with the technical specifications
and Consultant instructions.

.......................................

................................................................................

Alm
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No
Prices

Description of tasks and unit prices in full taxes exclusive
(T.E) '

Unit

"|francs (T.E)

Unit Prices in
Rwandan

900-12

FILTER FABRIC FOR SUBSOIL DRAINAGE SYSTEM

This price pays square meter for the supply, transport and ,
implementation of appropriated geotextile filter fabric,

Kaymat U24 or similar approved geotextile to be set up in the
subsoil drainage system and enveloping the draining
materials, in accordance with the provisions indicated on the
plans and the requirements of the Consultant.

This price includes all supplies, transportation, installation, |

cups and all constraints.

It applies to the geotextile square meter according to theA

implementation plans approved by the Consultant.

Square :
Meters. . ..ot

.......................................

................................................................................

...................

900-13

CONSTRUCTION OF CONCRETE STRUCTURE FOR

SUBSOIL DRAINAGE SYSTEM

The price applied of unit of work of reinforced concrete
outlet structure for sub-soil drainage system as per the
drawings. It includes:

Execution of field excavations of any kind,

Extraction, loading and unloading of land to approved |

disposal sites; -

The possible exhaustion of the various waters;

Field finishing earthworks of any kind including Rocky
levelling and compaction to 95% of OPM(Modified
Proctor Compaction) 's trench bottom;

- Supplies all the necessary materials and their transport

over any distance;

Manufacture, any formwork and the implementation of a
thickness of 0.1 m, a blinding concrete containing 200 kg
/ m3 of cement, tamping or compacting and all
constraints;

Manufacture, ordinary and cared formwork and the |

implementation of a concrete B25 dosed at 350 kg / m3
CPAA45 cement, to technical requirements;

Reinforcement in accordance with plans approved
construction drawings, steel type is Fe or Fe E24 E40

15




No Description of tasks and unit prices in full taxes exclusive |Unit |Unit Prices in
Prices (T.E) ' Rwandan
|francs (T.E)
- Stripping, damage or compaction and backfilling neat|
behind the front wall and the wing walls and all
constraints;
All necessary formwork; . ‘
Additional protections riprap masonry according to
standard plans and instructions of the Consultant, and
any constraints;
The number of works to be considered will be the effective
implementation found by contradictory attachments and
executed in accordance with the Project Execution Plans
approved by the Client.
Unite.o
................................................................................ U
..................................... (Exc. VAT) 1
900-14 EXCAVATION IN SOFT MATERIAL FOR CULVERTS

This remunerates per cubic meter of achieving the excavation

in soft or shifting ground, excluding rocky cuttings. It will be

applied to the cuttings necessary for the implementation of

the cross section, including the rectification of the slopes for
construction of culverts.

Shall be deemed covered by the application of this award the

| following services and all resulting constraints:

All access constraints regardless of the nature of the
terrain;

The execution of the cuttings, the materials extraction and
loading, the levelling of cuttings bottom and

embankments along the slopes prescribed by the

standard plans and approved project implementation;

Achieving the following stepped heights and back slopes
prescribed by the standard plans and approved pro]ect
implementation;

Transportation of excavated materials to the places of

employment within the embankment of the road under
construction for any distances;

In case of non-reusable excavated material, transportation
of excavated materials to the place of deposit or
discharge, approved by the Consultant regardless of

16




Unit

1 Unit Prices in

No Description of tasks and unit prices in full taxes exclusive
Prices (T.E) ‘Rwandan
francs (T.E)
transport distance; ‘
- Leveling and unloading of materlals at the site of
deposition or re-employment.
The quantities to be considered will be the cubes in place
before extraction or resulting from contradictory interim
account.
Cubic
Meter.....cooiii e
....................................... e
...................................... (Exc. VAT)
900-15 EXCAVATION IN HARD MATERIAL FOR CULVERTS

This remunerates per cubic meter for execution of hard
material excavation by only a rock breaker (hammer). It
includes:

- Supplies, transportation, and all constraints necessary
authorizations for the use of explosives;

- Carrying out any operation necessary for removing
rubble including the drilling and blasting for the
fragmentation of materials with dimensions allowing
their use;

Loading, transportation to a place of deposit approved by |
the Consultant regardless of distance. It is clear that if the | -

contractor decides to transport the materials to a distance
greater than 1 km, it could not claim any allowance;

- The possible filling of cut filling excavated to a minimum
depth of 20cm, including supply of selected materials and

compaction in accordance with the requirements of the

Technical Specifications;

- Transport to landfills for non reuse of materials,

unloading and leveling of materials at the site of deposit

authorized by the Consultant and all constraints in
executing large or small mass. ‘

The quantities to be considered will be those arising from

contradictory interim account prepared before ripper and
calculated using the theoretical cross section. Are included in |

these prices the cuttings below the additional line project and

the backfill materials selected to achieve the rating of the| -

17




No
Prices

Description of tasks and unit prices in full taxes excluswe
(T.E)

Unit

i Unit Prices in
| Rwandan
| francs (T.E)

project.

.......................................

...............................................................................

m3

..................

900-16

BACKFILLING USING EXCAVATED MATERIALS

This remunerates per cubic meter of volume the realization
of fill excavated material from construction site for the
execution of construction of culverts. It includes: '

- All access constraints regardless of the nature of the
terrain;

The eventual resumption in deposit, the disintegration of
large elements and rejection of unsuitable material;

The leveling, watering, compacting to 90% of OPM after 4.
days of immersion, the grading and all constraints of
implementation ~ (limited  heights, periods  of
consolidation, implementation in small quantities in the
nearing structures, site preparation under the
embankment in accordance with the Technical

Specifications etc.) and obtaining the qualities defined in |

Technical Requirements;

- All constraints in implementing several layers of
maximum thickness of 25 cm.

The quantities to be considered will be those arising from
contradictory interim account prepared before execution of
embankments and calculated using the theoretical cross
section and following the approved implementation project.

.......................................

...............................................................................

..................

900-17

BACKFILL USING IMPORTED MATERIAL FROM
BORROW PIT

This remunerates per cubic meter of volume up the

realization of for backfilling for the construction of culverts.
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No
Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

Unit |
~|Rwandan

Unit Prices in

francs (T.E)

The imported material must be approved by the Engmeer It

includes:

. All access constraints regardless of the nature of the
terrain;

Research, the opening and operation of quarries

approved by the Consultant authority. The opening of

access roads to the quarries and maintenance;

. Extraction after brushing, scraping, potential discovery
regardless of thickness, site preparation under the
embankment in accordance with the Technical
Specifications etc.

- Loading, transportation for any distances, the spreading,.
the implementation, the leveling, possible changes in|
moisture content, compaction to 95% of OPM after 4 days

of immersion. , the grading and all constraints
implementation and achievement of defined qualities to
Technical Requirements;

- All constraints in implementing several layers of a

maximum thickness 25 cm.

The quantities to be considered will be those arising frdm

contradictory interim account prepared before execution of

embankments and calculated using the theoretical cross
section and following the approved implementation of
project.

.......................................

S N L L R R N E KL KRR AR

900-18

CONCRETE PIPE CULVERTS (1000MM DIA.)

This price applies to the linear meter of reinforced concrete |

nozzle dosed at 350 kg / m3 of cement, to technical
requirements. it includes:

Supplies, including the reinforcement of the nozzle and
their transport to all distances;

- Manufacture and supply at work of the nozzle;

- Ground excavations of any kind, including rocky coast to
the least fifteen (-15) centimeters below the bottom
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No Description of tasks and unit prices in full taxes exclusive |Unit - |Unit Prices in
Prices (T.E) ‘Rwandan
| francs (T.E)
generator;
Development or any deviation from the bed of the flow,
and the temporary diversion of traffic regardless of the
nature and importance of the work,
Rehabilitation of the site after execution of the nozzle;
The implementation of large concrete barrel dosed at.
250kg / m3 cement;
The performance of cement mortar joints; ’
The establishment of the nozzle elements and execution|
of joints; :
Backfilling materials selected in accordance with the rules
of the trade and technical requirements to the level of the
seat of earthworks with contributions of any materials,
compaction and any constraints;
All necessary formwork; ;
Loading, transport all distances, unloading and levelling
to drop off the excess land or rubble from the excavation. -
The lengths to be considered will be those set out
implementation plans approved. In case of bevel size, we|
take a flat rate the arithmetic mean of the largest and the
shorter of the outer generator.
Linear
Meter.........ooiiii
O e OO L
..................................... (Exc. VAT)
900-19 CAST IN SITU CONCRETE (C25) AND FORMWORK: IN
CLASS A BEDDING, SCREEDS AND THE ENCASING
OF PIPES, INCLUDING FORMWORK
This remunerates per cubic meter supply, transport and the
implementation of concrete C25 in accordance with Technical
Specification. It includes:
- Providing all the necessary materials (cement water,
admixture, etc) ;
Implementation works;
Concrete Mix design;
Transportation cost;
And all constraints.
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No
Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

Unit

4 Unit Prices in

Rwandan

| francs (T.E)

The quantities to be considered will be the ultimate volumes

as resulting from the implementation projects approved and
confirmed by contradictory interim accounts and executed in
accordance with the project implementation plans approved
by the Consultant. It will not be granted any increase in
value if the thickness unordered by the Consultant.

Cubic
1% 01 £ TR

..................

900-20

CAST IN SITU CONCRETE (C30) AND FORMWORK: IN
FLOOR SLABS FOR PORTAL OR RECTANGULAR
CULVERTS, WALL, BEAM AND SLAB, HEAD WALLS
AND WING WALLS, INCLUDING FORMWORK AND
CLASS U2 SURFACE FINISH

This remunerates per cubic meter supply, transport and the
implementation of concrete C30 in accordance with Technical
Specification. It includes:

Providing all the necessary materials (cement, water,
admixture, etc) ; .

Implementation works;
Concrete Mix design;
Transportation cost;

And all constraints.

The quantities to be considered will be the ultimate vqumeSr :

as resulting from the implementation projects approved and
confirmed by contradictory interim accounts and executed in

accordance with the project implementation plans approved |

by the Consultant. It will not be granted any increase in
value if the thickness unordered by the Consultant.

Cubic
VLT it iuetveneevenvrrnn veneneenenesocssunsennrsssencnncesonneannens

900-21

CAST IN SITU CONCRETE (C30) AND FORMWORK: IN
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No
Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

Unit

Unit Prices in
| Rwandan
francs (T.E)

INLET AND OUTLET STRUCTURES, CATCH PITS,
MANHOLES, THRUSTS AND ANCHOR BLOCKS,

EXCLUDING FORMWORK BUT INCLUDING CLASS U2|.

SURFACE FINISH

This remunerates per cubic meter supply, transport and the -

implementation of concrete C30 in accordance with Technical
Specification. It includes:

Providing all the necessary materials (cement, water,
admixture, etc) ;

Implementation works;
Concrete Mix design;
Transportation cost;
And all constraints.

The quantities to be considered will be the ultimate volumes
as resulting from the implementation projects approved and

confirmed by contradictory interim accounts and executed in |.

accordance with the project implementation plans approved
by the Consultant. It will not be granted any increase in
value if the thickness unordered by the Consultant.

Cubic
1 =] = O RN

.....................

900-22

CAST IN SITU CONCRETE AND FORMWORK:
FORMWORK OF CONCRETE UNDER ITEM 900-21
ABOVE (CLASS F2 FINISH)

This remunerates per cubic meter supply, transport and the
implementation of concrete in accordance with Techmcal
Specification. It includes:

Providing all the necessary materials (cement, water,
admixture, etc) ;

- Implementation works;
Concrete Mix design;
Transportation cost;

And all constraints.
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No Description of tasks and unit prices in full taxes exclusive Unit Prices in
Prices (T.E) ‘Rwandan
' |francs (T.E)
The quantities to be considered will be the ultimate volumes| : ‘ ‘
as resulting from the implementation projects approved and | -
confirmed by contradictory interim accounts and executed in
accordance with the project implementation plans approved | -
by the Consultant. It will not be granted any increase in|
value if the thickness unordered by the Consultant.
Cubic
Meter
md |
....................................... (Exc. VAT)
900-23 CAST IN SITU CONCRETE AND FORMWORK: IN
CONCRETE (C15) LININGS FOR THE INVERT OF|
CULVERTS INCLUDING FORMWORK AND CLASS U2 '
SURFACE FINISH
This remunerates per cubic meter supply, transport and ‘the‘
implementation of concrete in accordance with Techmcal
Specification. It includes: '
Providing all the necessary materials (cement, water,
admixture, etc) ;
Implementation works;
Concrete Mix design;
Transportation cost;
And all constraints.
The quantities to be considered will be the ultimate volumes
as resulting from the implementation projects approved and
confirmed by contradictory interim accounts and executed in
accordance with the project implementation plans approved|
by the Consultant. It will not be granted any increase in
- | value if the thickness unordered by the Consultant.
Cubic
Meter
md | e
....................................... (Exc. VAT) ‘
900-24 STEEL REINFORCEMENT: MILD STEEL BARS
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No
Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

Unit

Unit Prices in
Rwandan :
{francs (T.E)

This remunerates per ton the supply and shaping of
reinforcing mild steel bars. It includes stirrup, spacers
between the reinforcement and the casing, all constraints of
storage or preparation, and execution of all constraints.

The price in ton is determined by the quantity survey (d =

7.85 kg/dm3). It will be considered only recoveries indicated |

on the reinforcement drawings approved by the
Consultant. Stirrup and assembly bars are not counted.

0Tttt ceeee crereeteereien orannesresas sessososssnsonssnssssnss sansnserennsnes

.................................................................................

Tdn

.....................

900-25

STEEL REINFORCEMENT: HIGH TENSILE STEEL BARS
(GRADE Fy 460)

This remunerates per ton the supply and shaping of

reinforcing high tensile steel bars. It includes stirrup, spacers |

between the reinforcement and the casing, all constraints of |

storage or preparation, and execution of all constraints.

The price in ton is determined by the quantity survey. It will
be considered only recoveries indicated on the reinforcement

drawings approved by the Consultant. Stirrup and assembly |

bars are not counted.

0N a st teertee vetievenvareenses serarnnenons sasssnossons rnsanencesensnnasssnsans

.................................................................................

Ton

...................

900-26

STEEL REINFORCEMENT: WELDED STEEL FABRIC

This remunerates per ton the supply and shaping of
reinforcing welded steel fabric bars. It includes stirrup,
spacers between the reinforcement and the casing, all
constraints of storage or preparation, and execution of all
constraints.

The price in ton is determined by the quantity survey. It will

be considered only recoveries indicated on the reinforcement|

drawings approved by the Consultant. Stirrup and assembly
bars are not counted.
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Unit

Unit Prices in

No Description of tasks and unit prices in full taxes exclusive
Prices (T.E) | Rwandan
francs (T.E)
Ton
PO PP Toh,~‘f [N R
.................................. (Exc. VAT) R
900-27 BRICK WORK (115 MM THICK)

This price applies per square meter of masonry wall (115mm
thick) in compliance with the standard plans of the project. It
includes:

Excavations in any type of ground, including until minus
fifteen ( 15) cm below the bottom rail;

All necessary actions for site preparation, excavanons,
additional earthworks whatever the quantities and the
type of ground, including rocky grounds; :

Extraction, loading and unloading of earth Io approved |

places of deposit;
- Any dewatering where necessary;

Finishing earthworks In any type of ground including
rocky grounds;

Leveling and compaction to 98% of the modified Proctor

compaction test of the trench bottom;

Supply of all necessary materials and their transport for
any distance;

Manufacturing, formwork where necessary and the
implementation of bidding concrete with 200 kg/m3
cement tamping or compaction and au ancillary
operations;

Supply, manufacturing end implementation of masonry
walls and sidewalls and of mortar containing 300kglm3

cement. including supply cutting stones and all ancillary |

actions related to the achievement of masonry walls;
- Necessary adjustments to the land pattern;

Formwork, tamping or compaction and careful backfill
behind the wall and ail ancillary actions;

Backfilling excavation where necessary with selected
materials, including supply transport for any distance;
and all action related to execution.

25




Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

Unit

{Rwandan
francs (T.E)

Unit Prices in

The linear length of wall to be taken into account will be that

effectively implemented as reported by the joint statements|
and executed in compliance with the drawing of the|

execution approved by the Consultant.

..........................................

.................................................................................

....................

900-28

BRICK WORK (230‘ MM THICK)

This price applies per square meter of masonry wall (230mm-
thick) in compliance with the standard plans of the project. It
includes:

- Excavations in any type of ground, including until minus
fifteen (15) cm below the bottom rail;

All necessary actions for site preparation, excava‘tgions,
additional earthworks whatever the quantities and the
type of ground, including rocky grounds;

Extraction, loading and unloading of earth Io approvéd
places of deposit; ‘

Any dewatering where necessary;

Finishing earthworks In any type of ground, includihg

rocky grounds;

Leveling and compaction to 98% of the modified Proctor
compaction test of the trench bottom; :

Supply of all necessary materials and their transport for
any distance;

Manufacturing, formwork where necessary and the
implementation of bidding concrete with 200 kg/m3
cement tamping or compaction and au ancillary
operations;

Supply, manufacturing end implementation of masonry
walls and sidewalls and of mortar containing 300kglm3
cement. including supply cutting stones and all ancillary
actions related to the achievement of masonry walls;

Necessary adjustments to the land pattern;

- _Formwork, tamping or compaction and careful backfill
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Unit )

No Description of tasks and unit prlces in full taxes exclusive Unit Prices in
Prices (T.E) Rwandan
francs (T.E)
behind the wall and ail ancillary actions;
Backfilling excavation where necessary with selected
materials, including supply transport for any distance;
and all action related to execution.
The linear length of wall to be taken into account will be that
effectively implemented as reported by the joint statements o
and executed in compliance with the drawing of the|
execution approved by the Consultant.
Square
Meter.........ooiiniiiiiii
e R P
.................................... (Exc. VAT)
900-29 SERVICE DUCTS: ORDINARY PIPES
This price applies to linear meter for the supply and|
execution of ordinary PVC pipe (¥ 110 mm) according to the
approved drawings and in accordance with the technical
specifications and Consultant instructions.
Linear
Meter........ooiiiiiiii s
SOOI 1. S Bt
..................................... (Exc. VAT)
900-30 SERVICE DUCTS: SPLIT PIPES
This price applies to linear meter for the supply and
execution of split PVC pipe (@ 110 mm) according to the
approved drawings and in accordance with the techrucal
specifications and Consultant instructions.
Linear
Meter.....oooviiii
....................................... ;‘lm

.................................................................................
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No Description of tasks and unit prices in full taxes exclusive |Unit [ Unit Prices in
Prices (T.E) ‘ | Rwandan
| francs (T.E)
900-31 DUCT MARKER BLOCKS
This price applies per unit of reinforced concrete duct marker
|blocks as per drawings. It includes:
The supply of prefabricated blocks and necessary|
materials and equipment:
Transport for any distance;
- Paintings and marking in accordance with the Contract
prescription;
AH costs and works related to Iayouts (excavation, Iaylng,
... ) and all ancillary actions;
The quantities to be taken into account are those effechvely
achieved and recorded in the joint statements.
Unibo. oo
............................................................................... U
..................................... (Exc. VAT) ‘
900-32 HAND  EXCAVATION TO DETERMINE THE

POSITIONS OF EXISTING SERVICES

This remunerates per cubic meter for hand excavation to|

determine the positions of existing services. It includes:

- Supplies, transportation, and all constraints necessary
authorizations for the use of explosives;

- Loading, transportation to a place of deposit approved by
the Consultant regardless of distance.

Cubic
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No
Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

Unit -

Unit Prices in
Rwandan
francs (T.E)

.......................................

...............................................................................

...................

900-33

DEMOLISHING AND REMOVING EXISTING

REINFORCED CONCRETE AND MASONRY
STRUCTURES

This remunerates per cubic meter the demolition of
constructed masonry, reinforced concrete or unreinforced

structures (culvert box, manhole, rafts, abutments, etc),other |

items. It includes:
- All relevant earthworks, including excavation;

The demolition of the structure itself and any constraints
to implementation;

The loading, transport for any distance, unloading and

stockpiling stones, rubble or material extracted from a|

location approved by the Consultant;

- Backfilling of the excavation (unless otherwise directed
by the Consultant)to the level of the old ground, and the
supply of materials having the qualities defined in the
technical specifications;

~Compaction until a density "in situ" equal to ninety
percent (90%) to that obtained with modified Proctor;

The volume to be considered is the full volume of parts of

structures demolished actually measured by contradictory |-

interim accounts approved by the consultant before

‘demolition.

..........................................

...................................................................................

...................

900-34

SHOULDER DELINEATOR CONCRETE KERBING
BLOCKS : ' ‘

This price applies to the linear meter of supply and
installation of shoulder delineator reinforced concrete
kerbing bkocks in compliance with the standard plans of the

29




Prices

Description of tasks and unit prices in full taxes excluswe
(T.E)

Unit:

Unit Prices in
Rwandan

francs (T.E)

project. It includes:
- Provision and transport of necessary materials;

- Prefabrication and supply on site of barrier curb:

- Staking' and detail scale drawing; - excavations where

necessary;
- Supply and application of bedding mortar;

- installation, grading In plan and level, wedging, joints,
cuts, connections of any kind and various finishing~ ,

- Jointing and connections to vents and gutters;

- Removal of demolition rubbish or earth in excess to
places of deposit agreed by the controlling authority.

The quantities to be taken into account will be those actually
installed resulting from joint statements.

.......................................

.................................................................................

1m

..................

900-35

CONCRETE BARRIER END SECTIONS CONCRETE
KERBING BLOCKS

This price applies per unit of reinforced concrete barrier end
sections kerbing blocks as per drawings. It includes:

- The supply of prefabricated blocks and necessary

materials and equipment:
- Transport for any distance;

- Paintings and marking in accordance with the Contract
prescription;
- AII costs and works related to layouts (excavation, laymg,
... ) and all ancillary actions;

The quantities to be taken into account are those effectlvely
achieved and recorded in the joint statements.

.....................................................

...............................................................................

..................
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Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

Unit

Unit Prices in
| Rwandan
francs (T.E)

900-36

CONCRETE CHUTES (TYPE 1) CAST IN SITU

CONCRETE (C30)

This price applies to the linear meter of supply and
installation of reinforced concrete chutes in compliance with
the standard plans of the project. It includes:

- Provision and transport of necessary materials;
- Casting on site;

- Staking  and detail scale drawing; - excavations where
necessary; '

- Supply and application of bedding mortar;

- installation, grading In plan and level, wedging, joints, -

cuts, connections of any kind and various finishing~
- Jointing and connections to vents and gutters;

- Removal of demolition rubbish or earth in excessk to
places of deposit agreed by the controlling authority.

The quantities to be taken into account will be those actually
installed resulting from joint statements.

Linear

.......................................

.................................................................................

Lm
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900-37

INLET STRUCTURES FOR CONCRETE CHUTES

This price applies per unit of reinforced concrete inlet

structures for concrete chutes as per drawings. It includes:

The supply of prefabricated blocks and necessary
materials and equipment:

Transport for any distance;

Paintings and marking in accordance with the Contract
prescription; ~

- All costs and works related to layouts (excavation, laying,
etc ... ) and all ancillary actions;

The quantities to be taken into account are those effectively
achieved and recorded in the joint statements.
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No Description of tasks and unit prices in full taxes exclusive |Unit |Unit Prices in
Prices (T.E) Rwandan
| francs (T.E)
Uit
T PDPIONUTNNITE £  SETOI RS SRSy
..................................... (Exc. VAT).
900-38 TRIMMING OF EXCAVATIONS FOR CONCRET-LINED
OPEN DRAINS IN SOFT MATERIAL
This price pays to square meter trimming of excavations for
concrete-lined open drains in soft material. It includes:
- All costs and subjection of the test sections; .
- All work and subjection developed in the Technical
Requirements;
- All the costs and subjection of Implementation for
qualities or specifications defined in the Technical
Requirements.
The quantities to be considered will be calculated from the
theoretical surface of the relevant section.
Square
Meters........coooiiiiiiiiiiii e
........................................................................ (Exc. |m™*
VAT)
900-39 TRIMMING OF EXCAVATIONS FOR CONCRET-LINED
OPEN DRAINS IN HARD MATERIAL
This price pays to square meter trimming of excavations for
concrete-lined open drains in hard material. It includes:’
- All costs and subjection of the test sections;
All work and subjection developed in the Technical g
Requirements; i
All the costs and subjection of Implementation for|
qualities or specifications defined in the Technical
Requirements. ,
The quantities to be considered will be calculated from the|
theoretical surface of the relevant section.
Square ;
1Y (] ) ¢ T O
................................................................................. {m?




No Description of tasks and unit prices in full taxes exclusive |Unit |Unit Prices in
Prices (T.E) | Rwandan
francs (T.E)
VAT) :
900-40 CONCRETE LINING FOR OPEN DRAINS: CAST IN SITU|
CONCRETE (C25) IN TYPE OF SIDE DRAIN '
This remunerates per cubic meter supply, transport and the
implementation of concrete C20 as instructed by the
Engineer. It includes: |
Providing all the necessary materials (cement, water, | o
admixture, etc) ;
Implementation works;
Concrete Mix design;
Transportation cost;
And all constraints.
The quantities to be considered will be the ultimate volumes | -
as resulting from the implementation projects approved and
confirmed by contradictory interim accounts and executed in
accordance with the project implementation plans approved
by the Consultant. It will not be granted any increase in|
value if the thickness unordered by the Consultant.
Cubic
1 ] Rt
............................................................................. (Bxc|m® |
VAT) o
900-41 CONCRETE LINING FOR OPEN DRAINS: CLASS U2

SURFACE SURFACE FINISH TO CAST IN SITU|

CONCRETE

This remunerates per cubic meter supply, transport and the
implementation of concrete C20 for the type of drain as
instructed by the Engineer. It includes:

Providing all the necessary materials (cement, water,
admixture, etc) ;

Implementation works;
Concrete Mix design;
- Transportation cost;

And all constraints.
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Prices

Description of tasks and unit prices in full taxes exclusive
(T.E) e

Uni't‘

{Unit Prices in
- |Rwandan
francs (T.E)

The quantities to be considered will be the ultimate volumes
as resulting from the implementation projects approved and

| confirmed by contradictory interim accounts and executed in |

accordance with the project implementation plans approved
by the Consultant. It will not be granted any increase in
value if the thickness unordered by the Consultant.

Cubic
Metero . oottt e

. m3

..................

900-42

FORMWORK TO CAST IN SITU CONCRETE LINING:’ :

FOR OPEN DRAINS (CLASS F2 SURFACE FINISH) TO
SIDES WITH WITH FORMWORK ON BOTH INTERNAL

|AND EXTERNAL FACES (EACH FACE MEASURED)

This remunerates per square meter supply and installation of
ordinary formwork for hidden covering in concrete. It
includes:

Supply of formwork and scaffolding made,

Assembly, grading and maintenance of the formwork,
scaffolding and other

The strutting of all parts of articles of foundation and
elevation o

Dismantling of formworks, scaffolding, and all execuﬁon -

constraints.

The quantities to be considered will be the actual square
meter of covering calculated from drawings approved by
the consultant ‘

................................................................................

...................

900-43

FORMWORK TO CAST IN SITU CONCRETE LINING
FOR OPEN DRAINS (CLASS F2 SURFACE FINISH) TO
ENDS OF SLABS .

This remunerates per square meter supply and installation of
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No Description of tasks and unit prices in full taxes exclusive |Unit |Unit Prices in
Prices (T.E) Rwandan
francs (T.E)
ordinary formwork for hidden covering in concrete. It
includes: '
Supply of formwork and scaffolding made, :
Assembly, grading and maintenance of the formwork,
scaffolding and other
The strutting of all parts of articles of foundation and '
elevation
Dismantling of formworks, scaffoldmg, and all execution
constraints.
The quantities to be considered will be the actual square
meter of covering calculated from drawings approved by
the consultant
Square
Meter
m g e
....................................... (Exc. VAT) I
900-44 SEALED JOINTS IN CONCRETE LININGS OF OPEN
DRAINS
This remunerates per linear meter the execution of sealed
joints in concrete linings of open drains typical or as directed
by the Engineer. It includes:
Providing all the necessary materials;
Implementation works;
And all constraints.
The quantities to be considered will be the ultimate length as|.
resulting from the implementation projects approved and
confirmed by contradictory interim accounts and executed in |
accordance with the project mlplementa'aon plans approved
by the Consultant.
Linear
Meter
------------------------------------------------------------------------------- Lm T
....................................... (Exc. VAT)
900-45 STEEL REINFORCEMENT: WELDED STEEL FABRIC
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No
Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

Unit

| francs (T.E)

Unit Prices in
Rwandan .

This remunerates per kilogram the supply and shaping of
reinforcing welded steel fabric (ref 193). It includes stirrup,
spacers between the reinforcement and the casing, all
constraints of storage or preparation, and execution of all
constraints.

The price in kilogram is determined by the quantity
survey. It will be considered only recoveries indicated on the
reinforcement drawings approved by the Consultant.

Kilogramu.. .. cieviiinn i e cne s nnsicnesisten seneen sesensssane ves

.................................................................................

...................

900-46

POLYETHYLENE SHEETING

This price pays square meter for the supply and installation

of polyethylene (0.15mm thick) for concrete-lined open

drains in accordance of the requirements of the Consultant.

This price includes all supplies, transportation, installation,
cups and all constraints. '

It applies to the sheeting square meter according to. the
implementation plans approved by the Consultant.

e

1A o ¢ T TR
.......................................

................................................................................

..................

900-47

PLAIN STONE PITCHING

This remunerates per square meter of plain stone pitching.
implemented in accordance with specifications and standard
plans for the project dispositions relating to the consohdatxon
of embankments. It includes:

- The excavations in land of any kind, to minus thirty (-30)
cm below the inferior slab,

- All constraints of site preparation, excavation and
earthworks whatever additional quantities and nature of
the terrain, including rocky;

- Extraction, loading and unloading of dirt to approved

36
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No Description of tasks and unit prices in full taxes exclusive |Unit | Unit Prices in
Prices (T.E) "~ |Rwandan
francs (T.E)
disposal sites;
- The eventual dewatering;
- The finishing earthworks of all kinds of terrain including
rock, the grading and compaction to 98% of OPM of the |
bottom of the excavation;
- Supplies of all necessary materials and their transport
over any distance; '
- Backfilling any excavations in selected materials,
including supply, transport for any distance and any.
constraints to implementation;
The quantities to be considered will be the surfaces actually
implemented as resulting from the surfaces calculated in the
implementation projects approved and confirmed - by
contradictory interim accounts and executed in accordance
with the Project Implementation Plans approved by the
Client.
Square
Meters.......cooviiiiiiiiii
........................................ e
........................................ (Exc. VAT)
900-48 GROUTED STONE PITCHING

This remunerates per square meter of grouted stone pitching
implemented in accordance with specifications and standard

plans for the project dispositions relating to the consolidation

of embankments. It includes:

- The excavations in land of any kind, to minus thirty (-30)
cm below the inferior slab,

- All constraints of site preparation, excavation and
earthworks whatever additional quantities and nature of
the terrain, including rocky;

- Extraction, loading and unloading of dirt to approved

disposal sites;
- The eventual dewatering;

- The finishing earthworks of all kinds of terrain including

rock, the grading and compaction to 98% of OPM of the :

bottom of the excavation;
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Description of tasks and unit prices in full taxes exclusive
(T.E)

Unit -

'Unit Prices in
Rwandan
francs (T.E)

- Supplies of all necessary materials and their transport|

over any distance;

- Backfilling any = excavations in selected materials,
including supply, transport for any distance and any
constraints to implementation;

The quantities to be considered will be the surfaces actually

implemented as resulting from the surfaces calculated in the
implementation projects approved and confirmed by

contradictory interim accounts and executed in accordance |

with the Project Implementation Plans approved by the
Client.

Y L NPT
.......................................

...............................................................................

900-49

STONE MASONRY WALLS FOR SCOUR PROTECTION |

OR SIMILAR: CEMENT-MORTARED STONE WALLS

- Any dewatering where necessary;

- Supply, manufacturing end implementatibn of masonry |

- Necessary adjustments to the land pattern;

This price applies per cubic meter of masonry walls for scour |

protection. It includes:

All necessary actions for site preparation, additional|

earthworks whatever the quantities and the type of
ground, including rocky grounds;

Leveling and compaction to 98% of the modified Proctor
compaction test of the trench bottom;

Supply of all necessary materials and their transport for
any distance;

Manufacturing, formwork where neycessary and the|

implementation of bidding concrete with 200 kg/m3
cement tamping or compaction and au anc1llaryV
opera’aons,

walls and sidewalls and of mortar containing 300kglm3
cement. including supply cutting stones and all ancillary
actions related to the achievement of masonry walls;
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Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

Unit

Unit Prices in
Rwandan
francs (T.E)

Formwork, tamping or compaction and careful backfill
behind the wall and ail ancillary actions;

Backfilling excavation where necessary with selected

materials, including supply transport for any dlstance, ;

and all action related to execution.

The linear length of wall to be taken into account will be that
| effectively implemented as reported by the joint statements:

and executed in compliance with the drawing of the
execution approved by the Consultant. '

..........................................

.................................................................................

Yesssevrarr e

900-50

|STONE MASONRY WALLS FOR SCOUR PROTECTION

OR SIMILAR: CEMENT-MORTARED STONE
MASONRY FOR STRUCTURES

This price applies per cubic meter of masonry walls for scour
protection. It includes:

All necessary actions for site preparation, additional |

earthworks whatever the quantities and the type of
ground, including rocky grounds;

Any dewatering where necessary;

Leveling and compaction to 98% of the modified Proctor

compaction test of the trench bottom;

Supply of all necessary materials and their transport for
any distance; :

Manufacturing, formwork where necessary and the |

implementation of bidding concrete with 200 kg/m3
cement tamping or compaction and au ancillary
operations;

Supply, manufacturing end implementation of masonry
walls and sidewalls and of mortar containing 300kglm3
cement. including supply cutting stones and all ancillary
actions related to the achievement of masonry walls;

Necessary adjustments to the land pattern;

Formwork, tamping or compaction and careful backfill|
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No Description of tasks and unit prices in full taxes exclusive Unit | Unit Prices in
Prices (T.E) Rwandan
francs (T.E)
behind the wall and ail ancillary actions;
- Backfilling excavation where necessary with selected
materials, including supply transport for any distance;
and all action related to execution. -
The linear length of wall to be taken into account will be that
|effectively implemented as reported by the joint statements
and executed in compliance with the drawing of- the|
execution approved by the Consultant. '
Cubic
Meter.....cooviiii
.......................................... T [
.................................... (Exc. VAT)
900-51 FOUNDATION TRENCHES
This remunerates per cubic meter of achieving the excavation
for foundation. :
Shall be deemed covered by the application of this award the
following services and all resulting constraints:
- All access constraints regardless of the nature of the
terrain;
- The execution of the trenches, the materials extraction
and loading, the levelling of trenches.
- Transportation of excavated materials to the approved
dumping sites by the Project Manager whatever the
distance or to the filling place. The quantities to be|
considered will be the cubes in place before extraction or:
resulting from contradictory interim account.
Cubic |3
m?
Meter... ..o
....(Exc. VAT).
900-52 GABION FOR RETAINNING WALL AND PROTECTION

This remunerates per cubic meter for gabion supporting
embankment slopes of the platform and in structures output.
It includes: ‘
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Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

Unit

| Unit Prices in

Rwandan
francs (T.E)

All land access constraints of any kind and diversion of
traffic; -

All constraints of site preparation, excavation and
earthworks whatever additional quantities and nature of
the terrain, including rocky;

- The provision, transport for any distance, any earthworks
necessary for the installation, including excavation,
sheeting, loading, transport for any distance, unloading
and levelling to approved disposal sites of dirt and
rubble excess;

- The provision of galvanized meshes, transportation,|

manufacturing and installation of caissons and rubble
filling in accordance with the stipulations of technical

requirements, including the provision of stirrup, the|

provision and implementation of survey beacons, along
the vertical edges, to ensure perfect tension of the free
faces; '

The supply, transport and installation work of draining

materials, geotextile and Polyvinyl chloride pipes behind
the walls in accordance with standard plans;

- The potential contribution of additional embankments
and filtering materials, with ramming and compacting for
the rehabilitation and reconstruction around the roadbed
all constraints for stabilization of the ground beneath the
walls;

- Any constraints to implementation;

The quantities to be considered will be the implemented
volumes of gabions measured and confirmed by
contradictory interim accounts approved by the consultant.

..........................................

..................................................................................

..................

900-53

FILTER FABRIC

This price pays square meter for the supply, transport and
implementation of appropriated geotextile filter fabric,
Kaymat U24 or similar approved geotextile to be set up for
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Prices

Description of tasks and unit prices in full taxes exclusive

(T.E)

Unit

{Rwandan .

Unit Prices in

francs (T.E)

the gabion retaimning wall in accordance with the
quirements of the Consultant

This price includes all supplies, transportation, mstallatlon,
cups and all constraints.

It applies to the geotextile square meter according to the

implementation plans approved by the Consultant.

Y =] << U
.......................................

.................................................................................

..................

900-54

EXCAVATION (TO SPOIL) IN SOFT SOIL

This remunerates per cubic meter of achieving the excavation

in soft or shifting soil ground, excluding rocky cuttings. It

will be applied to the cuttings necessary for the
implementation of the cross section, including the
rectification of the slopes, excluding amounts paid for work

by other prices (stripping, purge, for excavation works, |

cutting through pavement, ditches and trenches).

Shall be deemed covered by the application of this award the
following services and all resulting constraints:

All access constraints regardless of the nature of the,
terrain;

The execution of the cuttings, the materials extraction and
loading, the levelling of cuttings bottom and
embankments along the slopes prescribed by the
standard plans and approved project implementation;

Achieving the following stepped heights and back slopes|

prescribed by the standard plans and approved project
implementation;

Transportation of excavated materials to the places of
employment within the embankment of the road under

construction for any distances;

Leveling and unloading of materials at the site of
deposition or re-employment.

N.B: Some of this work will be executed also at Rusumo
border post for the parking yard.
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Prices

Description of tasks and unit prices in full taxes exclusive

|(T.E)

Unit

Unit Prices in
- |Rwandan
- |francs (T.E)

The quantities to be considered will be the cubes in place |

before extraction or resulting from contradictory interim
account.

.......................................

.................................................................................

m3

..................

900-55

EXCAVATION IN HARD/ROCKY SOIL

This remunerates per cubic meter for execution of rocky

cuttings only within explosive and can not be attacked by the
Ripper type D8 caterpillar bulldozer or similar. It includes:

- Supplies, transportation, and all constraints necessary
authorizations for the use of explosives;

- Carrying out any operation necessary for removing

rubble including the drilling and blasting for the|

fragmentation of materials with dimensions allowing
their use; '

Loading, transportation to a place of deposit approvedby'

the Consultant regardless of distance. It is clear that if the
contractor decides to transport the materials to a distance
greater than 1 km, it could not claim any allowance;

- Transport to landfills, unloading and leveling of materials
at the site of deposit authorized by the Consultant and all
constraints in executing large or small mass.

The quantities to be considered will be those arising from
contradictory interim account prepared before ripper and
calculated using the theoretical cross section. Are included in
these prices the cuttings below the additional line project and

the backfill materials selected to achieve the rating of the

project.

.......................................

................................................................................

vm3

..................

900-56

BACKFILL WITH EXCAVATED MATERIALS
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Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

Unit

‘| Rwandan

Unit Prices in

francs (T.E)

This remunerates per cubic meter of volume the realization |
of fill excavated for execution of all landfills in large or small

masses. It includes:

- All access constraints regardless of the nature of the
terrain;

- The eventual resumption in deposit, the dlsmtegranon of

large elements and rejection of unsuitable material;

- The leveling, watering, compacting to 90% of OPM after 4
days of immersion, the grading and all constraints of

implementation  (limited  heights, periods  of| -

consolidation, implementation in small quantities in the

‘nearing  structures, site preparation under the
embankment in accordance with the Technical
Specifications etc.) and obtammg the qualities defmed in
Technical Requirements;

- All constraints in implementing several Iayers of
maximum thickness of 25 cm.

The quantities to be considered will be those arising from
contradictory interim account prepared before execution of
embankments and calculated using the theoretical cross
section and following the approved implementation project.

........................................

...............................................................................

900-57

ROCK FILL

This remunerates per cubic meter of volume the realization
of fill from excavated rock material. It includes: :

- All access constraints regardless of the nature of the
terrain;

- The leveling, watering, compacting to 90% of OPM after 4
days of immersion, the grading and all constraints of
implementation  (limited  heights,  periods  of
consolidation, implementation in small quantities in the
nearing  structures, site preparation under the
embankment in accordance with the Technical
Specifications etc.) and obtaining the qualities defined in
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Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

Un‘it

francs (T.E)

1 Unit Prices in
Rwandan ‘

Technical Requirements;

All constraints in implementing several layers of
maximum thickness of 25 cm.

The quantities to be considered will be those arising from
contradictory interim account prepared before execution -of
embankments and calculated using the theoretical cross
section and following the approved implementation project.

.......................................

...............................................................................

ms3

...................

900-58

REMOVAL OF UNSUITABLE MATERIAL (WITH LOW
LOAD-BEARING CAPACITY)

This price is remuneration per cubic meter for the removal,
from under embankments, of low load-bearing capacity soils
inappropriate as good foundation bed for embankments and

their replacement with other materials for a variable|

thickness defined in the plans or specified by the Consultant,
in order to purge the natural soil to the level of stripped
terrain.

- Extraction, from under the perimeter of embankments, of
low load-bearing capacity soils not for a good foundation
bed for embankments, for a variable thickness defined in
drawings or specified by the Consultant;

- Required topographic survey before and after clearing;

- Evacuation of debris materials out of the project right-of-
way, their transportation for any distance and their
stockpiling and places approved by the Consultant; “

- Any incidentals relating to labour, equipment, materials
and other inputs necessary to complete the work.

The quantities to be taken into account are those measured
on-site by establishing the difference in the profiles before
and after the scaling down operation. :

.................................................................................

..................
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Description of tasks and unit prices in full taxes excluswe
(T.E) |

Unit Unit Prices in
" [Rwandan
francs (T.E)

VAT)

900-59

SHAPING AND COMPACTION OF THE EARTHWORK‘ |

UPPER PLATFORM

This price pays to cubic meter shaping the levelling and
compaction of the upper platform of earthworks cut or fill. It
includes:

All costs and subjection of the test sections;

All work and subjection developed in the Techmcal

Requirements;
Implementing the levelling, watering, compaction to 95%

of the OPM after 4 days of immersion (Modified Proctor

Compaction) on the upper 25cm platform earthworks.

All the costs and subjection of Implementation for
qualities or specifications defined in the Technical
Requirements.

The quantities to be considered will be calculated from the
theoretical width platform head and length of application of
the relevant section.

Cubi
LY £ 3 - T U TUNPPS

.................................................................................

..................

900-60

FINISHING OFF CUT AND FILL SLOPES, MEDIANS‘

AND INTERCHANGE AREAS: CUT SLOPES

This price pays to quare meter shaping the levelling and
compaction of the cut slopes. It includes:

All costs and subjection of the test sections;

All work and subjection developed in the Technical
Requirements;

All the costs and subjection of Implementation for
qualities or specifications defined in the Technical
Requirements.

The quantities to be considered will be calculated from the
theoretical width platform head and length of apphcahon of|

the relevant section.

Square
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No Description of tasks and unit prices in full taxes exclusive |Unit -|Unit Prices in
Prices (T.E) :  |Rwandan
. |francs (T.E)
Meters. .. oot m3 |
......................................................................... (Exc
VAT) o
900-61 FINISHING OFF CUT AND FILL SLOPES, MEDIANS
AND INTERCHANGE AREAS: FILLSLOPES '
This price pays to quare meter shapmg the levelling and
compaction of the fillslopes. It includes:
All costs and subjection of the test sections;
All work and subjection developed in the Technical
Requirements;
All the costs and subjection of Implementation for
qualities or specifications defined in the Techmcal
Requirements. ‘
The quantities to be considered will be calculated from the
theoretical width platform head and length of application of
the relevant section.
Square -
A <3 {5 - S PR ,
........................................................................ (Bxc. |[m° T
VAT)
900-62 SELECTED LATERITIC GRAVEL OR SELECTED

NATURAL GRAVEL 0/31.5 FOR SUB-BASE COURSE

This price remunerates per cubic meter the supply of selected
lateritic gravel or selected natural gravel 0/31.5, accepted by
the consultant, to complete necessary material to realize the
sub-base course of the roadway until the lower level of the
designed base course.

The realization of the sub-base course should be as defined in
the technical specification and according to the designed
standard cross sections. It includes:

The felling, brushing, scraping, achieving access‘ to|

quarries;
- The necessary geotechnical investigation;

The extraction and loading of materials after rejection of
unsuitable material;

47




Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

Unit

| Unit Prices in
‘| Rwandan

The cost related to the transportation materials for any.
distances;

The cost related to the spreading of the supplied material
on the scarified product; :

N.B: Some of this work will be executed also at Rus’umoy

border post for the parking yard.

The quantities to be considered will be the ultimate volumes
as resulting from the implementation projects approved and
confirmed by contradictory interim accounts and executed in
accordance with the Project Implementation Plans approved
by the Client. It will not be granted any increase in value if
the width or thickness unordered by the Consultant.

francs (T.E)

Cubic
VL O en vivencer v nteusnsnesuionssns onsnnnsensnsonssnseennsssnnnnens

..................

900-63

BASE COURSE IN CRUSHED STONES 0/20

This remunerates per cubic meter supply, transport and
implementation of crushed gravel 0/20 for the realization of
road base course in accordance with the designed approved
drawings and the Technical Specification. It includes:

- Prospecting, opening the quarry, the achievement of
access, extraction, crushing, screening and eventual
washing of aggregates;

Any costs of rebuilding in quarries to obtain a grading
curve that meets the requiremelits;

Loading and transport for any distance at the work site;

The spreading, mixing, leveling, watering - an‘d‘
compacting the material to 100% of OPM after 4 days of
immersion and any constraints to implementation as they
result from contract requirements.

N.B: Some of this work will be executed also at Rusumo
border post for the parking yard.

The quantities to be considered will be the ultimate volumes
as resulting from the implementation projects approved and

confirmed by contradictory interim accounts and executed in |

accordance with the Project Implementation Plans approved.
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No Description of tasks and unit prices in full taxes exclusive |Unit |Unit Prices in
Prices (T.E) ' ‘Rwandan
| francs (T.E)

by the Client. It will not be granted any increase in value if " '

the width or thickness unordered by the Consultant.

Cubic Meter

......................... (Exc. VAT) md
900-64 ASPHALT CONCRETE

This remunerates square meter of the execution of an asphalt
concrete of a layer (60mm thick) of asphalt concrete BBGS
0/14 in current section and on structures, in small or large
mass, as provided in technical specifications. It includes:

Laying prime coat, sand seal cost and tack coat layers;

- All supplies and materials in compliance with the

technical requirements, standards and regulations,
regardless of the origin and the transport distance,
including the possible incorporation of dope and useful
fillers;

- The supply on site and transport over any distance;

- All costs and manufacturing constraints developed with|

the requirements of the contract;

- The cost of achieving the test slabs outside the right of | -

way of the project including all constraints of supply and
implementation;

The raw scan of surfaces prior to implementation;

- The supply and implementation of a tack coat with an

assay of residual bitumen in accordance with standards “

and  technical requirements, including surface

preparation, supply of binder at the place of employment,-

any heating, the spreading, sweeping, rework any of the
impregnation and all constraints of supply and
implementation;

- The gain or loss for cementations material or aggregates;

- The spreading, compacting and leveling of asphalt

concrete, including in areas of implementation narrow or
manual;

. The vertical cutting edges in accordance with contract
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No Description of tasks and unit prices in full taxes exclusive|Unit _ | Unit Prices in
Prices (T.E) |Rwandan
francs (T.E)
requirements, standards and regulations and finishing o
longitudinal seams and transverse joints;
All costs and constraints of implementation.
The quantities to be considered will be the volume as|
resulting from implementation projects approved and
confirmed by contradictory interim accounts and executed in
accordance with the Project Implementation Plans approved
by the Client, net of amounts relating to the cutting edges,
eventually affected of the various sanctions provided. :
Square
Meter. ..o it
.............................................................................. (Ex |m?
c. VAT)
900-65 RIGID PAVEMENT (REINFORCED CONCRETE)
This remunerates square meter of the execution of a rigid
pavement (280mm thickness) as shown in drawings and as
per technical specifications. Itincludes:
All necessary formwork;
- The provision and implementation of formwork,
reinforcement and a reinforced concrete dosed at 350 kg /
m? of cement; eventual dewatering,
- Execution of associated work (dowels, bars, joints, etc as-
shown on the drawings; :
- Texturing and curing concrete pavement.
N.B: Some of this work will be executed also at Rusumo
border post for the parking yard. '
The surface to be considered will be the one actually
implemented and confirmed by contradictory interim
accounts and executed in accordance with the Project
Implementation Plans approved by the Client.
Square
Meter.......oiiiiiiiii
(Ex L
c. VAT)
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Description of tasks and unit pricés in full taxes exclusive

No Unit |Unit Prices in
Prices (T.E) " |Rwandan
| francs (T.E)
900-66 WEIGHBRIDGE (SINGLE DECK)
This remunerates per unit the provision and installation of
the weighbridge (single deck) and related equipmnent as
prescribed in the technical requirements and in accordance
with standard plans. It includes:
Its transportation ‘
Installation of single deck weigh bridge (static)
Provision of weigh motion facilities
Commissioning. (
Excavations in the field of any kmd including in rocky
terrain;
All constraints of fixing on the support.
The quantities to be considered will be those actually
implemented according to standard plans and technical
requirements and confirmed by contradictory interim
accounts approved by the consultant.
Unit. .
................................................................................. 19
................................. (Exc. VAT)
900-67 MARKER AND KILOMETER POSTS

This price applies per unit of pre-casted marker and
kilometer post defined in the technical provisions and in
accordance with the standard plan. They are placed every
kilometer. It includes: |

The supply of prefabricated reinforced concrete mﬂeposts
and necessary materials and equipment:

Transport for any distance;

Paintings and marking in accordance with the Contract
prescription;

All costs and works related to layouts (excavation, laying,
sealing ... ) and all ancillary actions;

The quantities to be taken into account are those effectively
achieved and recorded in the joint statements,
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Unit Prices in
Rwandan
francs (T.E)

.....................................................

..............................................................................

eesalasesirare e

900-68

ROAD SIGN BOARD

This remunerates per square meter of traffic sign for
direction indication as prescribed in the technical
requirements and in accordance with SADC traffic signs.

The sign boards will have painted or colored background |

with symbols, lettering and borders in retro-reflective
material, and the sign board constructed from sheet steel.

It includes:

The presentation of the certificate of approval for retro-|

reflective coating issued by an authorized service;

- The provision in site of accomplished reflectorized sign in
accordance with the requirements of the SADC traffic
signs standards and all constraints of fixing on the
support. ' :

The quantities to be considered will be those actually
implemented according to standard plans and technical

requirements and confirmed by contradictory interim| .

accounts approved by the consultant.

1Y (1 =) T U S SRS e
.......................................

...............................................................................

900-69

ROAD SIGN SUPPORT

This remunerates ton of caution supports with steel tubing E

galvanized) for traffic and direction signs as prescribed in the
technical requirements and the Consultant instruction, it
includes:

- Excavation and backfill in the field of any kind, including
in rocky terrain;

- The implementation of concrete foundation blocks dosed

at 350 kg/m?® of cement, inc‘luding salient crest of|
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No Description of tasks and unit prices in full taxes excluswe Unit Prices in
Prices (T.E) ' | Rwandan
| francs (T.E)
diamond cone shape in a mortar;
- All constraints such as finishing, smoothing, leveling and
repair of the area;
All constraints of fixing on the support.
|The quantities to be considered will be those actually
implemented according to standard plans and technical
requirements and confirmed by contradictory interim
accounts approved by the consultant
TON
............................................................................... ton ARARARAAAARALES
....................................... (Exc. VAT)
900-70 HAZARD PLATES (600MM X 150MM)
This remunerates per unit of hazard steel plates (600mm x
150mm) as prescribed in the technical requirements and in
accordance with SADC traffic sign standards. It includes:
- The presentation of the certificate of approval for retro-
reflective coating issued by an authorized service;
Excavation andbackfill in the field of any kind, mcludmg :
in rocky terrain; ;
- The implementation of concrete foundation blocks dosed |
at 350 kg / m? of cement, including crest salient of|
diamond cone shape in a mortar; '
- All constraints such as finishing, smoothing, leveling and
repair of the area
- All constraints of fixing on the support.
The quantities to be considered will be those actua]ly
implemented according to standard plans and technical
requirements and confirmed by contradictory interim
accounts approved by the consultant.
Unit...o
............................................................................... ' U
..................................... (Exc. VAT)
900-71 HAZARD PLATES (600MM X 600MM)
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(T.E)

Unit | Unit Prices in
|Rwandan
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This remunerates per unit of hazard steel plates (600mm x
600mm) as prescribed in the technical requirements and in
accordance with SADC traffic sign standards. It includes:

The presentation of the certificate of approval for retro-| -

reflective coating issued by an authorized service;

Excavation andbackfill in the field of any kind, mcludmg
in rocky terram, :

- The lmplementatlon of concrete foundation blocks dosed

at 350 kg / m® of cement, including crest salient of |

diamond cone shape in a mortar;

All constraints such as finishing, smoothmg, levelmg and
repair of the area

- All constraints of fixing on the support.

| The quantities to be considered will be those actually

implemented according to standard plans and technical

requirements and confirmed by contradictory interim |

accounts approved by the consultant.

.....................................................

................................................................................

900-72

HAZARD PLATES (1200MM X 300MM)

This remunerates per unit of hazard steel plates (1200mm x
300mm) as prescribed in the technical requirements and in
accordance with SADC traffic sign standards. It includes:

The presentation of the certificate of approval for retro-
reflective coating issued by an authorized service;

Excavation andbackfill in the field of any kind, including
in rocky terrain;

The implementation of concrete foundation blocks dosed
at 350 kg / m® of cement, including crest salient of
diamond cone shape in.a mortar;

All constraints such as ﬁnishing, smoothing, leveling and
repair of the area

All constraints of fixing on the support.

The quantities to be considered will be those actually
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Description of tasks and unit prices in full taxes exclusive
(T.E)
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implemented according to standard plans and technical
requirements and confirmed by contradictory interim
accounts approved by the consultant. :

......................................................

.................................................................................

................

900-73

RETRO REFLECTIVE WHITE PAINT LINE OF 0,10 mk

WIDTH ROAD MARKING

This remunerates per linear meter, the realization of a retro
reflective white painted strip continuous or discontinuous of |

a width of 010 m, as prescribed in the technical
requirements, it includes:

- The presentation of the certificate of approval for retro-|

reflective coating issued by an authorized service and the
technical sheet attached to the certificate of products
whose use is proposed for approval by the consultant;

- The pre-cleaning the pavement, traces, pre-markings and
chalk drawings;

- The provision in site of any supply, components required
for use;

- The realization of glass beads according to the technical |

specifications;

- The costs of implementation, all connections, resumption,
any corrections or deleting and finishing products, and all
constraints of execution;

The quantities to be considered will be the lengths of actually
painted strips (empty excluded) according to standard plans
and technical requirements and confirmed by contradictory
interim accounts approved by the consultant.

.......................................

...............................................................................

Im.

seesaavervacana

900-74

RETRO REFLECTIVE WHITE PAINT LINE OF 0,30 m

WIDTH ROAD MARKING
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francs (T.E)

This remunerates per linear meter, the realization of a retro

reflective white painted strip continuous or discontinuous of
|la width of 030 m, as prescribed in the technical|

requirements, it includes:

The presentation of the certificate of approval for retro-

reflective coating issued by an authorized service and the’

technical sheet attached to the certificate of products
whose use is proposed for approval by the consultant;

- The pre-cleaning the pavement, traces, pre~mark1ngs and
chalk drawings;

- The provision in site of any supply, components required
for use;

- The realization of glass beads according to the technical
specifications;

- The costs of implementation, all connections, resumption,.
any corrections or deleting and finishing products, and all
constraints of execution; f

The quantities to be considered will be the lengths of actually

painted strips (empty excluded) according to standard plans | ”

and technical requirements and confirmed by contradlctory
interim accounts approved by the consultant.

---------------------------------------

...............................................................................

Im

...................

900-75

RETRO REFLECTIVE WHITE PAINT LINE OF 0,15 m
WIDTH ROAD MARKING

This remunerates per linear meter, the realization of a retro
reflective white painted strip continuous or discontinuous of
a width of 015 m, as prescribed in the technical
requirements, it includes: “

- The presentation of the certificate of approval for retro-
reflective coating issued by an authorized service and the
technical sheet attached to the certificate of products
whose use is proposed for approval by the consultant;

- The pre-cleaning the pavement, traces, pre-markings and
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chalk drawings;

The provision in site of any supply, components requ1red
for use;

The realization of glass beads according to the techmcal '

specifications;

The costs of implementation, all connections, resumption,
any corrections or deleting and finishing products, and all
constraints of execution; ‘

The quantities to be considered will be the lengths of actually
painted strips (empty excluded) according to standard plans:
and technical requirements and confirmed by contradlctory
interim accounts approved by the consultant.

.......................................

...............................................................................

: Im

..................

900-76

RETRO-REFLECTIVE ROAD MARKING WITH WHIT‘E'
LETTERING AND SYMBOLS

This remunerates per square meter of the realization of a
retro reflective white or yellow painted strip, unpaid by price
No. 900-74, 900-75 and 900-76, as prescribed in the technical

requirements and with the same specification as the price

No. 900-74, 900-75 and 900-76.

The quantities to be considered will be the surface of actually
painted strips (empty excluded) according to standard plans
and technical requirements and confirmed by contradictory:
interim accounts approved by the consultant. ,

.......................................

...............................................................................

seeveevesraar s v v

900-77

RETRO-REFLECTIVE ROAD MARKING PAINT FOR
TRAFFIC ISLAND MARKINGS (ANY COLOR)

This remunerates per square meter of the realization of a

retro reflective (any color) paint for traffic island markings, |
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No
Prices

Description of tasks and unit prices in full taxes excluswe
(T.E)

Unit

|'Unit Prices in

francs (T.E)

Rwandan

unpaid by price No. 900-74, 900-75 and 900-76, as prescribed
in the technical requirements and with the same spec1f1cahon
as the price No. 900-74, 900-75 and 900-76.

The quantities to be considered will be the surface of actually.
painted strips (empty excluded) according to standard plans

and technical requirements and confirmed by contradlctory
interim accounts approved by the consultant.

Square

1A 023 - T S U S BE

.......................................

...............................................................................

..................

900-78

ROAD STUDS

This price pays per unit for the supply and installation of

road studs which are devices which are bounded to or
anchored within the road surface for lane marking and

delineation for night-time visibility. The material to be used

is a plastic body which is moulded from acrylic styrene
acrylonitrite or Hi-impact polystyrene or acrylonitrite
butadiene system or any material approved by the Engineer.

It includes the supply of and installation of study by flxmg‘

them and any enforcement mounting constraints.

The quantities to be considered will be calculated by |

applying the

s

....................................

...............................................................................

..................

900-79

TOPSOIL OBTAINED FROM WITHIN THE ROAD”F

RESERVE OR BORROW AREAS

This remunerates per cubic meter of volume the realization

of fill organic soil (top soil) excavated from the road reserve

or borrow areas. It includes:

All access constraints regardless of the nature of the|

terrain;

Research, the opening and operation of borrow areas

approved by the Consultant authority. The opening of
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Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

'Unit

‘Unit Prices in

Rwandan
francs (T.E)

access roads to the quarries and maintenance;

- Extraction after brushing, scrapmg, potential dlscovery
regardless of thickness, site preparation;

- Loading, transportation for any distances, the spreading,
the implementation, the leveling;

All constraints in implementing the work.

The quantities to be considered will be those arising from
contradictory interim account prepared before planting grass
and trees, and approved implementation project.

.......................................

................................................................................

...................

900-80

PROVIDING AND APPLYING CHEMICAL FERTILIZERS
AND OR SOIL IMPROVEMENT MATERIAL v

This remunerates per tons of volume the realization of
spreading the chemical fertilizer on ground to receive grass

and tree. It includes loading, transportation for any distances, |

the spreading, the implementation;

Chemical fertilizers shall be approved granular fertilizers.
Fertilizer may be single element or compound, normal or
slow release compound fertilizers. They shall be stored in
waterproof sealed bags under shelter away from water and
direct sunlight. Samples shall be submitted to, and approved
by the Landscape Architect, before use in the Works. Organic
fertilizers shall be organic products such as organic liquid
fertilizer, pellets or granules manufactured primarily from
organic materials. These products are to be from accredited
sources and technical data indicating sources of origin and
manufacturing process must be submitted and approved
before use. Animal by-products must be sterilized before
being packed for transport and odorous materials used on
site will be rejected. :

The quantities to be considered will be those arising from
contradictory interim account prepared before planting grass
and trees, and approved implementation project.
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Unit

Unit Prices in

No Description of tasks and unit prices in full taxes exclusive
Prices (T.E) Rwandan
francs (T.E)
oM.
............................................................................... g Ton e e
...................................... (Exc. VAT) ‘
900-81 GRASSING: HAND SOWING
This remunerates per square meter realization of - grass
(paspalum) planting from borrow areas. It includes:
All access constraints regardless of the nature of the
terrain;
All access constraints regardless of the nature of the
terrain; L
Research, the opening and operation of borrow ‘areas
approved by the Consultant authority. The openmg of
access roads to the quarries and maintenance;
Loading, transportation for any distances, the spreading,__
the implementation, the leveling;
- All constraints in implementing the work.
The quantities to be considered will be those arising from
contradictory interim account prepared after planting grass|
and approved the Engineer.
Square
Meter.......ooooiiiii
....................................... m?
...................................... (Exc. VAT) '
WATERING THE ALREADY PLANTED GRASS, TREES
900-82 AND SHRUBS DURING THE PERIOD OF DROUGHT

EXPERIENCED DURING THE GROWING SEASON

This remunerates per liters watering planted grass, trees and
shrubs. It includes:

All access constraints regardless of the nature of the
terrain;

Loading, transportation for any distances, and watering;

All constraints in implementing the work.
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No
Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

Unit

| Rwandan
{francs (T.E)

Unit Prices in

The quantities to be considered will be those arising from

contradictory interim account prepared and approved by the| -

Engineer.

.......................................

...............................................................................

..................

900-83

PLANTING OF TREES

This remunerates per unit the supply and plantation forest
and shrub species including pre-excavation, wedging,

irrigation and the supply and installation of a metal grill|

protection with a height of 1.50m around each tree,

| maintenance both during work and during the warranty

period. The trees must be adequate to the region.

The contractor shall establish in the beginning of works a

planting program in a report to be submitted to the approval |

of the Consultant, specifying the choice of species to plant
and the maintenance actions.

This package will be acquitted to the contractor with the
following schedule:

- Sixty percent (60%) once the primary receipt will be
established;
Forty (40%) once the final receipt will be established.

D R A R R R I R e R R N N R R T R R

..................................................................................

(Exc. VAT).

...................

900-84

CONSTRUCTION OF TWO (2) GUARD HOUSES AS
SHOWN ON THE DRAWINGS

This price pays to square meter for the construction of two |

guard house according to the approved drawings and the
Consultant instructions.

TheY include all constraints to construction of the building.
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No
Prices

Description of tasks and unit prices in full taxes exclusive
(T.E) '

Unit

“|francs (T.E) -

| Unit Prices in
Rwandan

The work includes the execution of the following work and
as per the Engineer instructions:

Foundation with masonry stones with mortar
Reinforced concrete beam on foundation

External and internal walling

Roof structure and covering

Rainwater disposal

Tiling work : :
External and internal finishings including painting
External and internal finishings including painting
Ceiling finishings '
Windows

Doors

Fittings

Sanitary work

Electrical installation work

Etc. ' ‘

The Consultant will perform the payment after the
construction completion and acceptance.

...................................................................................

.................................................................................

...(Exc. VAT).

m2

] resensusrsadeernen

900-85

CONSTRUCTION OF GENERATOR HOUSE AS SHOWN.
ON THE DRAWINGS, AND SUPPLY AND
INSTALLATION OF A BACKUP GENERATOR AS PER
SPECIFICATIONS

This price pays to the square meter for the construction of a
generator house according to the approved drawings and the
Consultant instruction.

They include all constraints to construction of the building, |

The work includes the execution of the following work and
as per the Engineer instructions:

Foundation with masonry stones with mortar
Reinforced concrete beam on foundation
External and internal walling

Roof structure and covering

Tiling work
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No
Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

Unit

Unit Prices in
.| Rwandan
francs (T.E)

Rainwater disposal

External and internal finishings including painting
External and internal finishings including painting
Ceiling finishings

Windows

Doors

Fittings

Sanitary work

Electrical installation work

Supply and installation of a backup generator as per the
specifications. ‘
Etc.

The Consultant will perform the payment after the
construction completion and acceptance. :

.................................................................................

.................................................................................

...(Exc. VAT).

..................

900-86

CONSTRUCTION OF OFFICE BUILDING AS SHOWN
ON THE DRAWINGS

This price pays to square meter for the construction of office
building according to the approved drawings and the
Consultant instruction.

They include all constraints to construction of the building.

The work includes the execution of the following work and |

as per the Engineer instructions:

Foundation with masonry stones with mortar
Reinforced concrete beam on foundation

External and internal walling

Roof structure and covering

Tiling work

Rainwater disposal

External and internal finishings including painting
External and internal finishings including painting
Ceiling finishings

Windows

Doors

Fittings
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No Description of tasks and unit prices in full taxes exclusive |Unit |Unit Prices in

Prices (T.E) ‘Rwandan
francs (T.E)
Sanitary work
Electrical installation work

Etc.

The Consultant will perform the payment after the
construction completion and acceptance.

....................................................................................
...................

.................................................................................

...(Exc. VAT).

900-87 CONSTRUCTION OF ACCOMMODATION BUILDING,
AS SHOWN ON THE DRAWINGS

This price pays to square meter for the construction of office
building according to the approved drawings and the
Consultant instruction.

They include all constraints to construction of the building.
The work includes the execution of the following work and
as per the Engineer instructions: .

Foundation with masonry stones with mortar
Reinforced concrete beam on foundation

External and internal walling

Roof structure and covering

Tiling work

Rainwater disposal

External and internal finishings including painting
External and internal finishings including painting
Ceiling finishings

Windows

Doors

Fittings

Sanitary work

Electrical installation work

Etc.

The Consultant will perform the payment after the
construction completion and acceptance.

Square




No
Prices

Description of tasks and unit prices in full taxes exclusive.
(T.E)

Unit

» Rwandan
- |francs (T.E)

Unit Prices in

.................................................................................

.................................................................................

....(Exc. VAT).

..................

900-88

CONSTRUCTION OF TOILET BUILDING AS SHOWN
ON THE DRAWINGS

This price pays to square meter for the construction of toilet
building according to the approved drawings and the
Consultant instruction. :

They include all constraints to construction of the building.

The work includes the execution of the following work and |

as per the Engineer instructions:

Foundation with masonry stones with mortar
Reinforced concrete beam on foundation
External and internal walling
Roof structure and covering
Tiling work
Rainwater disposal
External and internal finishings including painting
External and internal finishings including painting
Ceiling finishings
Windows
Doors
. Fittings
Sanitary work
Electrical installation work
Etc.

The Consultant will perform the payment after the
construction completion and acceptance.

.................................................................................

.................................................................................

...(Bxc. VAT).

m2

....................

600-89

CONSTRUCTION OF FENCE AS SHOWN ON THE
DRAWINGS ' V

This price pays linear meter the construction of a fence as
shown on the drawings and as approved by the Engineer. It
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No Description of tasks and unit prices in full taxes excluswe Unit Unit Prices in
Prices (T.E) Rwandan
francs (T.E)
includes:
All supplies, transport of necessary materials and
equipment;
Excavations works in field of all kinds;
The implementation of the foundation in accordance with
plans approved by the Consultant;
And all constraints of performance.
The quantities to be considered will be those actually
implemented according to standard plans and technical
requirements and confirmed by contradictory interim
accounts approved by the consultant.
Linear
Meter........ooiiii
...... Lm teserssrriecn e
.................................. (BExc. VAT) |
600-90 CONSTRUCTION OF GATES AS SHOWN ON THE
DRAWINGS
This price pays linear meter the supply and installation of
gates as shown on the drawings and as approved by the|-
Engineer. It includes:
All supplies, transport of necessary materials and|
equipment;
Excavations works in field of all kinds;
- The implementation of the foundation in accordance with
plans approved by the Consultant;
And all constraints of performance. ‘
The quantities to be considered will be those actually
implemented according to standard plans and technical
requirements and confirmed by contradictory interim
accounts approved by the consultant.
Linear
Meter.......oooooviiii
L | e
.................................. (Exc. VAT)
600-91 SUPPLY AND INSTALLATION OF PERMANENT
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No
Prices

Description of tasks and unit prices in full taxes exclusive
(T.E)

Unit

Unit Prices in
Rwandan

- | francs (T.E)

TRAFFIC LIGHTS, COMPLETE WITH TWO (2) SETS OF
SIGNAL HEADS, POWER SOURCE, TIMER, CABLING
AND CONNECTING ALL FACILITIES (INCLUDING
BUILDINGS) TO ELECTRIC POWER LINE o

This price pays a flat rate the establishment of permanent
traffic lights, complete with two (2) sets of signal heads,

power source, timer, cabling and connecting all facilities|.

(including buildings) to electric power line

The price includes also all constraints for the execution of
work. IR

.........................................

--------------------------------------------------------------------------------

LS

..................
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VOLUMEIL - BILL OF QUANTITIES

Part C - ANCILLARY WORKS (ITEM-900: SUPPLY AND INSTALLATION OF
TWO WEIGHBRIDGES AND CONSTRUCTION OF RELATED FACILITIES)

68 -



00€ o wm>o.&%m .HSEHE 10 $Z() yewndey] 9.5& 12011 | 21-006
o (sSummerp ‘

002 wy|ay ur pajedipur se ﬁmtoﬂm myewrerp uruigoz ‘odid | 11-006

DAd pazppserduy) ) waisds a8eurerp Jrosqns ur sadig
(5¥1s a3 uo s901N0s pasordde woiy paureiqo pues) V
0ST | mE, swrd)sAs oeureIp [rosqns Ut Terrsyew afqeaurod [einyeN oﬁoom .
(3Z1s euruou UGy : 9)1s |

08 ¢W |93} UO S3DINOS ﬁm>o.&&m WO paure)qo duols paysnn)| 6-006
swroysAs aBeureIp Jrosqns ur [eLvjew djqeswrad [einjen

00€ gt | sAp pue sxueq | 8-006

0SZ S wvysAs aBeurep [rosqns oy Surpppeq sjqeswreduwy| /-006

00C JuI wiv3sAs a3eureIp [10sqns I0J UOLARIXT | 9-006

0ST JuI surexp uado Sunsixs Surdeys pue Surtes)y| ¢-006

001 g surelp usdo 107 JeLIajews prey Ul UOHeARIXT | 006

0S¢€ JuI sureip uado 10y erIajew 3JOs UI UONeARdXT | ¢€-006
SNIVIA

000°021 L wi(z 0 Jo ssawpny; 9deraae uo Jurddmms ros do1 | z-006

000’02 W , Burreap ysng | 1-006

DONIZINAD ANV DNIIVITO

SHILLI'TIOVA

@aLviad 40 NOLLDNWLSNOD QZ< HOANIIHDIIM

V 40 NOLLVTIVLISNI dNV Al1ddNS - 006 WHLI

SXIMOM AYVTHONY D LIVd

(HL) AMINI| (HI)AMA NI |
1S0D 1VIOL| OnId LINA SHILIINVNO| 1INN NOILIIDS3Ad oN
SHLLLLNVNO 40 T1d

(u09) AVOY OWIVO-VIVOVIVONL - VEINNLIDOV : LLO1

Wnpuappy - Suoleaifads jeoruyos ], — [[] SWNjo A



(09% %m apeIn)) sieq [993s wﬂmﬁwu Y31y

N uolL | “FHGEOUHO.HCHGH @218 mNIOAu@
STeq [o91S pIUA | __
¢ HoLy JUSWDDIOJUISI [99)G ¥¢-006
- _ YSIUly 90BJINS Z[) SSE[D PUE YIOMULIOY
Kerd ¢ | SUIPNIOUL S}IDAIMD JO JIDAUL 31y 10§ SSUIUI] 9}PIDUD U] | £2-006
. SIOMULIO] pue (G]D)) 939I2U0D NIIS UI 3587
. (ystuy 24
002 gut mmﬂuv 9A0QE TZ-006 WA I9PUN BJ2I5U0D JO SI0MULIO] | 7Z-006
IIOMULIO} PUE 9}2I5U0D NYIS UT 3587)
Ysiuly adeyins g sse[) Jurpnpur
g SJI0MwiIoy JuIpnpxs ‘sYd0[q Ioydue pue Isn
0e g \wwﬁw 1 - ..MM ; P / o u P y o 1¢-006
[oyuew ‘sjd Yojed ‘saImjponis J9[NO pue oMUl uj | -
S[I0MULIOY pue (()gD)) 232I0U0D NYIS UL Ise))
YSIULJ 90€JINS ¢ SSE[D PUE YIOMWLIO]
w Buipnpur ‘sirem Suim pue s[rempesy ‘qe[s pue weaq )
S¢ 7| 'Ilem ‘sy1eamd remBueal 10 [eirod I0J sqe[s I00[J UJ 02-006
S[I0OMULIO] pue ((gD) 932I5U0D NS UL 3587
NI0MULIOT SUIpNOUL
0S| gwt | ‘sadid jo Bursesus ayy pue speards ‘Guippaq v sse Ul | 61-006
S[I0MULIO] pue (GZD) 93215100 NS Ul Ise))
0L ury ("erp unuppQ1) s11241n0 adid s3010u00 | 81-006
051 gur [erayewr pajiodwar Jursn Surppeg | £1-006
0<1 gt [el1o3ewr pajesrdxs Juisn Julpded | 91-006
08 g [eHa3ewl pIey ur uoneAedsxy | G1-006
0S1T g [EHI9}eU 1jOs ur uonesedxy | y1-006
SLYHATND AALVOIId VAT dd
7 N | sura)sAs 98eurelp [10s-qns 0] SAINIONLS JPPNO 3PIDUD) | £1-006

Wnpuappy - sucheoy10adg [eouyoa] — [J SWnjo A




9d A3 U1 93810U0D g1 /G7 SSe[ “BUIUI] 932I0U0D NJIS UI 358y

JUIUWRDIOIUIS [9915

0c. ettt :surerp uado 103 Sururp ajorduoy) 07-006
, w _ [eLojew prequr|
05 2 mEmHv uado paur]-23210U0d 10§ m:oc,m.\wmuxw jo Surunuiry 6€006
S o [eLRjew Jos ur| -
o 00¢ [ans sureIp :w&o vm::,wuwau:oU 10§ SUOTIEARIXD JO JUIUIILI], ;wm, 006
i jupn (0£D) sy 9)215U0d 10§ $2IN31ONNS J2U] L7006
0¢ ury (0£D) @1210U00 My1s UT 3sBD) (T 2dAT) S9N 932IDUO0Y 9¢-006
- spoiq| .
9 HIn Burqray (0gD) 919IOUODd SUOIDISS PUS JIALLleq 93DIDUO)) §€-006
00¥% ury $)P0[q-3UIqI9Y] (Q€D) 9I2IDU0D I03eaUT[IP IPPINOYS | FE-006
SNIVIA NAJO MOA SONINIT ALTADNOD ;
ANV SHLNHD HLMIDONOD NAJO ONITIANNVHD
HLHIONOD “ONITIII - HIFIONOD
SaINjdoNIG ATIOSEW pue 3}210U0)) ]
04 g (ou pue) peadroyurax unsixg 3uraowal pue Burystjowa(q £€-006
w EER7EER] I
08 €7 Bunsixe Jo suonisod a3y} SUTULIAPP 0] UOIIRABIXS PURE] ¢e-006
001 un S320[q 1a31ew o1 | 1E-006
(OAd erp wugry) sedid ads| -
0s ury 'S1oNP 20TAISG 0€-006
O\E erp wrwQ[) sedid ATewpio | |
0s wry SN 2I1ATG 6¢-006
P wwgee | -
00¢C ua SI0MYdLIg 82-006
P wwgTr) -
001 ua SIOMYILIG £¢-006
JLIqe] [991S PapIo ;
oos| 3y HA% P98 PIPM 57006

Wnpuappy - suoneoyioadg jesruyosa ] — ] SWNjOA

P

V4



oy

:surerp uado 103 urul] a3a10U0))

g suoIqen | 76-006
| SNOIZVD ,
ooN, : gt , - S9YouUBL uonEpUNO 19-006
L S2IN3oNAS I0J ATUOSEUI 9U0)S pareyow - JuRD | -
(00T mE :Te[ruls 10 uonosjoid Inods 10y S[lem AIUOSEW SU0)g 05-006
; : « S[[eMm SU0}S PAILHOW-JUdW)) | ,
ow. e Te[ruuls 10 uofoejord Imods 10§ s[em Amuosewr auojg ;@.oom ,
0ST qal | Buryond suoss paynorn | 85006
00T 2 Buryoyd auo3s ureld | £7-006
NOISOYH ILSNIVOYVY
NOILDHLOMd dNV >IOMINOILS ODONIHDLIA
w sure1p uado
oouv 4 PAUI[-3}2I0U0D I0F (oI} UI GI°() Buneays ausAyIR 410 9v-006
0001 3y €61 J21 OLIqe] 99)S POPPM JUSUWDIORUIRI [9935 | GF~006
Iosurduy a3 Aq pajdaIp se 10 [eordL 1D
00¢ i surexrp uado Jo surury 9}9I0U0D UI syutof paeag v-006
sqefs Jo spua oJ( d)
e rALS (ysrury adeyIns 7 ssepP) | €006
surerp uado 103 SUTUI] 9)9I0U0D NYIS Ul }5€D 0} JIOMULIO]
(poinseawt
90eJ Yoea) $908J [EUId)Xd pUe [ELLId)UL
0z1 b 309 U0 SIOMULIOY YIIMm S3PIS 01(q) | 7H-006
(ysrury aoegIns ¢, sse)
surelp uado 103 UTUI[ 9321010 NIIS UT }SED 0} STOMULIO
I99uIsus a3 Aq pajonxsul se urelp apis jo adA1(])
001 A :9)2IDU0D NIIS UI }sed 03 YSIUL 30eJans 71 Sse) | 15006

T93uIduy 9y} Aq PajonIsuI Se ureIp apis Jo

WNPUIPPY - SUONES109dg [ed1uyo | — ] SWNjo A

H ~.
I



wng | BUTUOISSTUIWOD | aosﬁuommzmb AU} SUIPNIUL SI0M |
I dwinty zm yim Juewdmbs a8praqySram sy [reIsur pue apraoig 99-006.
(C1oaa a1oNISs) m—UQ_MmEUHm&S
(sSurmerp a3 uo umoys se 038 ‘syurol mumﬂ.
; ‘S[oMOp jo mvﬁo\s pajerdosse ayy [[e SUIpn[ouL) SSAWPIY} |-
00c'8 , G wuwipgz jo juswaaed prdry :(uoneoyads ay3 1od 59-006
mmv mwﬁ\sﬂw mﬁ L Umoys se juswoaed pidu apraoig
;  SINAWIAVI Qumvum
000°1 gl o1210u0 Jeydsy | $9-006
005 el 0T /() S9UO3s PaYsnId Ul 95IN0d 3seq | €9-006
, w 35IN0> 9seq-qns 10§ | _
00C 61 ¥ 161£/0 1oARIS [RINIEU Pa3OR[Rs 10 [PARIS dQIISYE] PaYdSRS No 006
SUHAVT INIWAAVI
; sado[s [[1] :Sea1e a3ueydIajul ]
00ze o pue suerpaw ‘sado[s [y pue MO o Suysmng 15-006
) sadofs InD :seare adueyprapur|
00c'e o pue suerpawr ‘sadofs [[IJ pue 3Ind o Junysruig 09-006
: W uropel 65-006
000'¢ €7 |roddn yromyires sy jo uopoedwoo pue Surdeyg
(Ayoeded duureaq | -
056 e -peO[ MO[ UM [PHI9}eUr) [ELI9}eU J[GRINSUN JO [eAOWIY 857006
009 Wt [P0 | £26-006
005°€ gut [ELI9JBUL DajeAEOXD UM [[IPdeY | 9G-006
00¥% g [fos prey ut ([rods o3) uoneaedxq | G6-006
0061 cur [10s 3jos ul (frods 03) uoneA®dXT | $G-006
SXMOMHLYVH SSVIA
002 b paaoxdde refruirs 10 g yewrdey| “Oriqey LI | €5-006

WNPUIPpy - Suo1jedfdadg [eoiuyda ] — [[] SWnjo A



cz| wun Spris Peoy | 8/-006
‘ E (10100 Lue) sBupprewr|
Oe “~ | puerst ogyen 1oy E:& Bupjrew peor 2ARdA)RI-0LN 447006 |
- S[oquIAs pue|
05 < wﬁﬁotﬂ BEZ 55 Jured Bupjrews peox aARR[RI-ONAY 9L ,oom‘
T opIm WG] (UsoIqun
000 | ury |10 usyoiq) saui 30:& yim (paanseswt aq 03 y18usy | 6/-006
, pajured Apenyoe) jured BupjTew peOI 9ADA[JRI-0LAY]
m apim ww (¢ (uasjorqun |
0ST ury |10 us¥oiq) ssul] sIym Ypm (painseswr aq 03} yiduo[|$/-006
payured Ajrenyoe) Ez& Bupjrewr peol 2ARIS[JRI-0LY
apIm uur g1 (uadoIqun
005t W [0 UsjoIq) saul] Aym Yym (pamseswr oq 03 [p3US | ¢/-006
‘ pajured Ajemyoe) jured Jupjrewr peol SANOS[JRI-01Y
ONIIVIN AVOY
¢| (o gpg x wrur 0z 1) seveld prezeH | 7/-006
¢|  wun (uur g9 x urwr 009) seyerd prezeH | 1£-006
¢| (o oG X wrux go9) sayerd prezey | 0£-006
paznueares (164) uiqny [99)s yym (papnpxa|
L SUOL comyonns u3rs peox peayiaso) syuoddns uBis peoy 69-006
| 0918
g | ¥99US WOy pR3ONLSU0d st preoq u3s oy Sroym [erpewt|
0¢ ¢ | oanoapgeI-ona1 | Sse]D) Ul sI1ap10q pue Surieya] ‘S[oquIs 89-006
"‘punoidxoeq paiood 10 pajured Ym spreoq uis peoy
SNDIS dvVOod
0L yun sysod a3a10U0D) | £/9-006

SLSOd FUYLINOTI ANV JIXMIAVIA

SonI[Ioe] UOoW Ul Y3om pue

WNpUsppy - SUoNedJ10adg [eoiuyda ] ~ [[] SWN[OA




SHILITIOVA A4.LVTHI 40 NOLLONILSNOD

ANV A9dgHDIIM v 10 ZOHH<A,H<.HmZ~ aNv FM&LDm - 006 TVLIOI-4NS
, . o aur[ omod orgoafe
| wng|oy (539 ‘s3urpping) ssnioey [fe wzc.uwﬁ:o“u Burjqes ‘1own

T dwn | ‘20mos 1emod ‘spesy [euBis jo syes omy pm djarduwiod 167006
o me: dyyen jusuewnrad jo uopeqeisur pue - Addng

i I s8uimerp a3 uo umoys se sa3e3 jo UOHINISUOD | 06-006

00F N mwﬁiﬁﬁ wﬁ U0 UMOYS SE 90U9j JO UOTINISUOD | 68-006 |

. ssurmeIp

0c o 9y} uo umoys se 3uIp[nq 3JO[I0} JO UORINLSUOD) 88006

‘ s3urmerp ay3 |

0ce ™o uMOys se s3UIp[ing UONEPOWIIOdIR JO UORINIISUOT) £87006
; s3uimerp

00T ke 9y} U0 umoys se JuIp[ing 9OUYJO JO UOLONIISUOD) 98006
s8uImeIp sy3 Uo UMOUs se

01 M rojerousd dnoeq pue asnoy rojersusd jo uogonIsUO) 58006
sgurmerp

0c e 9y} U0 UMOYS se sasnoy prend (Z) omj Jo UOHONIISUOD) 8006
SXHOM DNIATINA

0z| N saax} Burysiiqessa pue Sunerd pue A1ddng | 8-006
v uoseas 3UIMoId

000°S 1|y Suunp peoustadxe jySnoap jo spouad Suump|zg-006
sqnIys pue ‘saaxy ‘ssexd payued Apesite ayi Surarepmy

0051 A Buimos puey :Buissers | 18-006
i TeLyew JuswaAoIdur

€0 Suo} [I0s 10 pue s1az1[n1aj Jeoruayd urd[dde pue Suipiaoig 08006

‘I ["eY 991J) SeaIe MOIIO] |

004 10 oaresar peor oy EMM.W% ﬂo.% ﬁmmﬁwﬁﬂo moaom 647006

INISSVUD ANV DONIAVISANVT

WNpuappy ~ Suonesy1oadg [eoIuyda] — []] SWnjo A




0 AU ?&6&&@ Hﬂ:ha 10 ¥ EE%@M oLIqe] 1L | Z1-006
; (s3urmeip ,
0l W |ay} Ul pajedipur se papo[s Iojourerp. unwggz ‘adid | 11-006
OAd pazionse[dup) ) weisAs a3eurerp frosqns ur sadig _
RN (o315 93 U0 sed1IN0s paroxdde wioxy paureqo pues) |
0 et | 01-006
mEBm%m aeureIp [osqns ur [enRjyew s[qeswtad [emyeN
. ~ (9z1S Teurwou g : 9IS
0 JUI | 94} UO S9DIN0S vgoamm WO} Paureqo auols paysni)| 4-006
~ |swaysds aeurerp [osqns ur [ersjew aqesurtad [emyeN _
0 g | saAp pue sxjued | 8-006
0 g waysAs adeurerp rosqns oy Jurpipyoeq sjqeswredwy| /-006
0 JuL wv)sAs adeurerp [rosqns 103 uoesedXg | 9-006
0 cux surezp uado Sunsixs Surdeys pue uiresd| ¢-006
0 gt ‘ surerp uado 107 [erIalew pIey ur uoneaedxq | 006
0 cut surerp uado 10 [eLI9)eW 3JOS Ul UOLBARIXH | €-006
SNIVidAd
0 7 wI(z 0 Jo ssauory} aderase uo Jurddins os do1 | z-006
0 u Burresp ysng | 1-006
ONIFINAD ANV DONIIVATIO
SHILI'TIOVA
d4LVTdd 40 NOILDNYLSNOD dNV HADANNIHODIIM
\4 4O NOILVTIVISNI dNV A1ddNS - 006 IANHLI
SHTUOM NAVTIIDONYV D LIVd
(L) AMA NI| (5.L) AMM NI - sd
1S0D 1vIOL| domdLNn| 1iuNvao| HNO NOLLIRIOSHA) =N
SHILILNVNO 40 1119

(u198) AVOU VZNOAV - QMIFgVD : 7101

WNpUappy - suonesyoadg jesiuyoa ] — [ SWNO A

N



(09% A aprID) s1eq 19935 aTIsUL3 YIIH

O, GO..._.L , ﬁﬁH@E@UHOWﬁHwOH ﬂwwn—m §¢-006 |
_ STeq [93S PIUAL| . |
0 voL © juaurenIojurel ayg | V¢ 006
N ; ystuy 90BJINS (] SSe]d pue S0 MULIO]

0 ¢l | BuTpnpour S1IBAIND JO 3I8AUI Y3 10§ SSUTUI] 939I0U0D u | €2-006.

i D[I0MULIO] pue (G1D) 9J9I10U0d NS UL 358D |

| sty

ol gW | 2d SSeD) dA0qe [Z-006 W3 I9pun 23315U0D JO IOMUWIO] | 72-006
SMIOMULIOY PUE 339I0U0D NI UI 3580
YSTUIj 90eJIns ¢ ssep)

w Surpnpur nq sromurioy Surpnpxe ‘syd0]q Ioydue pue )

0 € snay) ‘ssjoyuewt ‘syid yoyed ‘saInipnms 39Pno pue Jaqur ug 12-006
SIOMULIO] PUR ((gD)) 932IDU0D NIS UI 3587
UsIulj 90ejIns ¢ SSe]d pue SI0MULIO]

w Surpnpur  ‘sjrem Surm pue sjrempesy ‘qels pue ureaq )

0 *71"Irem ‘syroamd renBueiosr 10 Teyrod 105 sqes 100[ U 027006
SI0MWLIOY pue ((gD) 939I0U0D NIIS UT 358
JI0MULIO] SuIpnour

0 ¢w | ‘sadid jo Buiseous sy pue spsas ‘Burppaq y sSeD Ul | 61-006
SIOMULIO] PUe (GZD) 939I0U0D MYIS Ul 3587

0 wr] ("erp urugQ1) sreAd adid 83010U0)) | §1-006

0 g ferrayewr paprodun ursn 3urppdeq | £1-006

0 gur [erreyews pajeaedxs dursn Jurfyey | 91-006

0 gt [eH93eul pIey ur uoneAedXy | G1-006

0 U [eLI9}eU 3JOS UT UOneARIXH | HT1-006
SLYAATNO AALVONIdVATdd

0 U | sweisAs adeurelp [10s-gns 0y SAINONIS JS[FNO 93IOU0D) | C1-006

WNpUSPPY - SUOIEOYIoadg [edIuloa ] ~ []] SWIN[O A



adfy ur 3388 61/SC sse “Burin] 93910uU0> M3Is ur 358

e :surerp uado qu Bururp a3e10U0) 07-006
w - [eryew prequr|
¢ mﬁmbu zw&o ﬁmz:-ﬁwuuzg 10J mcommtwuxw jo wEESEH 6£-006
w ; \ ,  [eudewiygosur| ;
¢ |surexp uado UmETBwuucoU I0J mcozm\:wuxm jo Jururuuriy, 8€7006
jun v {0eD) mwﬁﬁu 919I5U0D 10§ S9INPNLS 191U | £€-006
wr] (0£D) @3910U00 N318 UI 3seD) (T 2dA1) seynyp a3emdu0)) 9¢-006
e syoiq|
N Buiqray AomUv 9J2IDUOD SUOILDS pud JSLITRq 9}2IdU0D) 5€-006
wr] S$0[q-3u1qIay (0£D) 939U0d I03esur[ap BPINOYS | $£-006
SNIVIA NAJO 404 SONINI'T
HIHIONOD dNV SHLNAHD dIMMDNOD NIJO
‘ONITHNNVHD LLTADNOD “ONIDIII LLTADNOD
S2IN3ONING ATUOSEW PUE 939I0U0)) )
el (ou pue) poaoroyurax Sunsixy Jursowss pue 3urysiowa(g ©€-006
SIAIDS | _ -
el Bunsixa jo suorysod 9} SUNUISISP O3 UOTJeABRIXd pUBL] ¢&006
upn S320[q 1a3jrewl 1pnd | 1¢-006
‘ (DAJ erp unupr 1) sadid 311dg
Wl :S10Np dDIAISG 0€-006
(DA erp w1 1) sedid Areurpio| -
wl :S}ONp 21AIG 6¢-006
Py wwaoeg | -
rALS SIOMYIIg 8¢-006
PN wwigry| -
I SIoMYPIIg £¢-006
JLIqe] [991S PapIo
2y LIqey | pPaplPM 92-006

‘JUSWISDIOJUTRI [993G

WNpUIPpy - SUOHRIL10adS [eoIuyda ] — [[] SWnjoA




:surexp uado 103 3uruy] 93910U00)

suoiqes | ¢6-006
SNOIGVD|
w sayouan uopepunoy | 1-006
) $3IM30MI3}S 10§ ATUOSEUT SU0}S PIILIIOW - yuawR) |
gur 1 d £ 105-006
T ?Em 10 uondajord moos 1o S[lem Aruosewr auog
, S[[em 2u03S ﬁwamﬁoﬁbﬁwﬁwu_\
e :requs 1o uonpayord Inoos 10y S[[em AIuosew suolg 677006
A Bunyond auo3s paynoin | g5-006
2w Buryoyd duo3s ureld | £5-006
, NOISO¥H LSNIVODV
NOILDHLOYd dNV IOMHNOILS ‘ONIHDLId
W surexp uado
¢ | paur-a3010U00 10§ (1YY unu G1°0) 3unesys ausAyILA[og 97006
3 €61 JoI /DLIR] [99)S PIP[OM JUSWIDDIOFUILI [9931S | GH-006
Iddursuy ayj Aq pajoaarp se 1o [edrdA (1)
il sureip uado jo s3ururf 83210U0 Ut sjuIof payesg 77006
sqe[s jo spua o] ( o)
A (ystuyy aoeyms 7 ssep) | €5-006
surerp uado 10y SuIUI] 9}9I0UOD NYIS UT ISED 03 YIOMULIO]
- (poansesw
90BJ JBD) S90kJ [EUID)XS PUR [BUISJUL
A Y30q UO I0MULIO] Y3Lm SapIs 0 1(q) | 25006
(ystuy adeyIns g, ssed)
sure1p uado 10§ Zurur] 939I0UOD NIIS UI }SEI 0} YIOMULIO]
I9dUISUD 9y} Aq PajdnIsul se urerp apis jo adA [ (])
A 19}2I0U0D NYIS UI }SBD 0} YSTUILJ 90eJIns ) SSe[D | 1F-006

Isaurduy sy} Aq Pajonnsul se ureIp apIs jo

WNPUSPpY - Suoneayinadg [eotuyopa], — [[] SWnjo A

3



Suruorssiurios uoneyiodsuern 33} suIrpnpur syIom ayj|

g :
0 dum T | fre yum yuswadmbs 93prIqu3ram ay) [[eISUI pue SPIAOI] 99-006 ,
N OIDAA HTONIS) HOAIIdHOIEAM
o ; (sBurmelp ayj uo umoys se 539
NS wl ‘syurof / STeq ‘SPMOP JO SYIOM Pajerdosse ayj [[e-Jurpnpur) |
o_ 7 | ssouwsponyy wwigg jo juswased ?w@ :(uonyeoyyads ayy €9 006
, 12d se) mwcrsﬁw 3y} ur umoys se juswased pidu spraoig
| SINHWAAVI AIDTY
0 qur | ‘93010u00 3reydsy | $9-006
0 gux 0Z/( S9UO3S PIYSILID U] 3SINOD 3seq | £9-006
w 9SIN0d aseq-qns 10§ |_
0 ¥ 618/0 PARIS E.Hﬁm: Pa303[3S 10 [2ARI3 dNLIDIe] PIjIS[ag 97006
SYHAVT LNHWHAVJ
w $2doJs [[1 :Seare 19-006
0 ™ |a8ueyorajur pue suerpaur ‘sadofs 13 pue o jjo 3urysmury
" sado[s I seare|
0 ¢ | a3ueyproyur pue suetpawt ‘sadofs [1J pue 3nd 50 urysmung 09006
wroperd| -
0 | 1addn JIomyires ay; jo uondedwoo pue Juideyg 657006
(Lyoededs Burresq|
0 et -PBO] MO[ YHIM [eLI9jew) [eLIdJeW J[RIINSun JO [eAOWISY] 85006
0 ¢t | PO | £5-006
0 el [eLI2FBW PR3eALIXD WIIM [[IORY | 96-006
0 gu [fos pxey ut (Jrods 03) uoneArdXy | G6-006
0 i T10s 330s ul (11ods 03) uonRARIXH | $S-006
| | SXMUOMHLIVH SSVIA |
0 2w pasoxdde reprurs 10 g yewdey] “OHqey 141 | £6-006

WRPUSPPY - SUONEDY102dS [e01uyos ] — JI] SWN[OA



0 Hun Sps peoy | 84-006
| (70100 Aue) sSunyrew
0 ot pue[st oyyen 1oy yured wﬁvﬁm& peox aanosper-onay | 447006
\ S[OqQuILs pue
,o U waﬁmﬁﬂ AMYMm 5:5 jured wEvEmE PEOI 9ALIIJII-01Y 9£-006
T . , “opIm umuI(G] (Uodoiqun|
0| w710 usxoiq) souy mo[PA M (pamsesur aq o) y18uay | 6/-006 |
; poyured bEEumv yured 3unjrewr peor aandegRI-0noY| :
apIm uru ()o¢ (uaxorqun
0 w10 udyoIq) mmG: AMYM Yynm (pamseawr aq 03 Y3udi| $/-006
pajured Apenjoe) jured Supprewr peox sapdsppRI-0nY
apIm unu (01 (uexoIqun
0 w10 US¥OIq) SaUI UM Yim (painsedws oq 03 YISud[|£/-006
pajured Ajrenyoe) jured Gupprewr peox sapospeI-onay
ONDIIVIN dVOod
0|  wun (o pog x urur 0oz ) saverd prezeq | 72006
0| N (urur 09 x urux 09) sayerd prezeH | 1£-006
0] N (Lo oG T x urw 9) sayerd prezeH | 0£-006
azrueAles (16/) uiqny 1993s yim (papnpxa
0 SUOL S2IM3ONINS cwﬁ_m vmowm vﬂmmﬂmgov@ Ewommwm cmwm vvwom 69006
REEE
J99YS WO PIJONLSU0D ST PIeOq USIS 3} dI9YM [eLIdjeul
0 e SALDI[JAI-0II | SSe[D) Ul SI9pIoq pue SULIe}d] ‘S[oquudg 89-006
“punoidxoeq parojod 10 pajured yym spreoq ulis peoy
SNOIS avou
0 N sysod a1210U0D) | £9-006

SLSOd HILHIINO'IDI ANV ¥AXAVIA

SSI}I[IokY UOTIOW UI Y3Iom pue

wnpuappy - suonesyidadg [eo1uyss ] — [|] swnjoA




SHILITIOVA Dm—rﬁéﬂm—ﬁ 40 NOILLDNYLSNOD

A4 mO ZOHH<AA<HmZH QZ< ATddNS - 006 TV.LOL-ANS

| ANV dOAIIHDIIM

| &um

aur] Tamod d113d9re

MOIIO( IO DAISSDI PROI 9y} UMM woIj paurelqo Jiosdo],

03 ABw meEEn_v sonIey e Sunoeuuod ‘Burjqen “1owIm ,

0 “dwnr | ‘e0mos 1amod ‘speay [eulIs jo s}9s oM} Ypm aardurod Hm-.oom
> @Ew: oygen jusueuwtad jo uopeyeysur pue Ajddng

0 un sSurmerp 9y} uo umoys se s3ye3 Jo uoKINISUOY | 06-006 |

0 w s3urmerp s} UO UMOYS Se 9DU3J JO UOHINLSUOY) | 68-006

0 AUl | sBurmeIp a3 Uo umoys se Jurpying 391103 Jo UOHINIISUOD) | 88-006
saurmerp ay}

0 ™o umoys se s3UIp[Imng UOREPOULIOdD. JO UOHINISUOD) £8°006

| 0 Ul | sSurmelp a3 uo umoys se Surp[mg dPJo Jo UOHINLSUOY) | 98-006
SBUIMEBIp 313} U0 UMOYS

0 ) e 10ye10ULS dn3peq pue asnoy 103e19ua3 Jo UOKONLSUOD) 58006
sguimelp

0 e 3} UO UMOYS Se $asnoy pirend (g) omj} Jo UOHONIISUOD) ¥8-006
SXIUMOM ONIATING

0 an soon chm:n_ﬁmw pue 3unjuerd pue A1ddng | ¢g-006
uoseas 3urmoid

0 e wzﬁsv padustadxe y3norp jo spowmad Suunp|zg-006
. sqniys pue ‘ssaq ‘sserd pajueid Apesife ay; Sunyepm

0 7 Burmos puey :Buissern) | 18-006
[eLIayew JuswaAordun

o SUo3 [10s 10 pue s1azIyaey [esrnuayd 3urdjdde pue Zurpraoig 08-006

0 au (un( 1 [ney 2a13) seare 6/-006

IONISSVID ANV ONIIVISANV'1

WNpUappy - suonesy19adg [eoruyda ] — [[[ SWR[OA



, ; ‘ ~ (s8umerp
00T | - W9y} ur pojedipur se papofs Jajourerp urwgoz ‘odid| 11-006
, | DA pazwyserdup ) wayshs a3eure1p [osqns ur sadig
, , ; (o118 ,
05T ¢ | 9y} uo $201n0s pasoidde woay paurejqo pues) swlsAs| 01-006
odeurerp [rosqns Ul Jeroyewl d[qesurtad [eameN
(az18 [EUTWIOU UG | @ 931S 9} UO SIDINOS 5
cg ¢w |paacidde wox paureiqo suoys paysn) swLishs| 6006
odeurerp [rosqns Ul [erayewr 9qeswtad [ernyeN ;
00¢ gt sAp pue sueq | 8-006
0SZ gux wiaisAs adeureap rosqns o3 Jurffipyoeq spqeswzadwy | /-006
00Z cur wo)sAs aBeurelp [10sqns 10y uoneALdXy | 9-006
cGT qur surerp uado 3umsixs 3urdeys pue 3uires]d| ¢-006
0LL gu surelp uado 10y [eLIv}ewW pIey ul uoneAedXg| 006
0§ gu surerp uado 10 eLIayeur 3JOs Ul UORARIXT |  €-006
SNIVId
000°0Z1 ut w0 Jo ssawponyy 9deroae uo Jurddins ros do|  z-006
00001 0 Sutresp ysngd | 1-006
, . ONIFANAD ANV DNIIVITO
‘ SHILITIOVA
4LVTId 40 NOILDMILSNOD ANV HOANIHDIIM
V 4O NOILVTIVLISNI ANV X1ddNS - 006 WHLI
SXIOM AUVTIIONY D LIVd
(B1) IMY NI | (HI)IMY NI S ;
LSOO TVIOL| HONId LINA| HILLINVAO 1INA NOLLIRIDSAA °N
SHILILNVNO 40 1114

(unIze) AVOT ONNSNY-VZNOAV € LOT

wnpusppy - mco_ﬁmou_ouam [eoIuyoa ] — [IJ SWNjoA

s



sIeq [993S PIIA

c uoL JUSWIDDIOFUIS [991G v2-006
S YSTULJ 90BJINS Z[) SSE[D pUE YIOMULIOY
og| ¢W | BUIpnOUL SIPATND JO 1IAUL 23 10§ sSUIUI] 9}2I0U0D U] €2-006|
, ; SI0MULIO) pue (GID) 93910U0d MIs urjse)|
e | T - (ysug gy |
- 0z2 g | SSB[D) 9A0QE [Z-())6 WS I9PUN }DIDU0D JO YIOMWIOT | 7Z-006
, SI0MULIOY pUe 932I0U0D MIS UI }Se7)
YSTUIJ 90B}INS Z[] SSE[D) Surpnjour
nq Iomuuoy Jupnpxs ‘SYo0[q IOYdUe pue 3ISNIY}
mm mE ’S9 ’ AM ’ HN!OO@
[oyuew ‘sjid yojed ‘SeInjonys J9[INO pue DUl Uf
SI0MWLIOy pue (0gD) 932I0U0D NJIS UI ISk
YSTUIJ 90BJINS Z[] SSE[O PUE YIOMULIOJ.
- Burpnpur ‘sfrem 3uim pue sjlempeay ‘qels pue weaq ]
0e 7 Irem “sy19amd TenBueyoar 10 [eyrod I0J Sqe[s I0O[J uf 0c-006
SI0MULIO pUe (()gD) 939I0U0D NIIS UT ISe7)
JI0MULIO] BUulpnour
0S gwr | ‘sadid jo Burseous a3 pue spaaids “Guippaq v SselD UI| 61-006
SIOMULIO pue (GZD) 239I0U0D MIIS UI 3SB7)
0L wry (‘erp unupoQ1) s2amd 2did a3e10u0) | 81-006
0ST el [erreyewt pajrodun Jursn Jurpigpded | £1-006
0S1 e [eLayews pajeaedxs 3uisn SUIIpRed | 91-006
S6 el [ELIoYeU pIey ur uoneAedxy | GI-006
081 gt [BLI9YEW }OS Ul UOneAedXH | $1-006
SLYHATND dALVOIIavITdd
. SUI9}SAS ]
4 nn odeurerp [I0s-qns I0J SIIMPNLS JPPNO  932ISUOD) €1-006
00¢ I pasoxdde refmus 10 7 yewdey “Ouqey 231 | ZI-006

WNpUSppY - Suonesijoads [eoruyda] — || SWnjoA




[eLo}eW prey ur surep| -
04 et uado - ﬁmﬁzumuwuuﬁo,u I0J SUOTIBAERIXD. JO mﬁgz 1 m.m 006
‘ wl , TeMd)ew Jos ur surerp| -
ste ¢ :omo ﬁwﬁﬁ-ﬁmuu:o”u I0j suonjeAaedxa Jo Jurunuiij | 8€006
7| mun (0£D) oy 93210U00 10§ mmHEusbm PBUL| £€-006
ol wr Aomuv 93210u00 My1s urise)) (T odA1) senypd s3910u0 | 9¢-006
9| mn M ce-006
. wcﬁuwx AomUv 9}9I0UOD SUONIAS PUS IJLLIR] 9}2.I0U0D)
oow; w $o01q-3urqiay (0gD) 91e10U0d Iojeaul[ap I9PNOYS| $¢-006
SNIVIA NHJO Y04 SONINIT ALTIDNOD
ANV SHLAHD H13YDNOD N3dO ~UZ~AAWZZ<EU
HLHYONOD "ONIGII HILFIONOD
$21MdNYS ATuosew pue 93muo) (ou|
09 e pue) padiojuar dunsixg Suraowsi pue Junysiowa(g £e006
V S1AI9S . ‘
001 e 3unsixe Jo suonisod a3 SUNLIIIP O} UOTIBABIXD PURE] ¢e006
001 N $20]q I3 rew 30N | 1€-006
(OAd e1p unug1y) sodid yrdsg|
55 Wl :S1oNp IDIATIIG 0€-006
‘ (OAd erp wrwigry) sadyd Arewrpio| -
ag wry '§JoNp D1AIOG 6¢-006
O} UIu
00C 2 1 ”“wo qummm 8¢-006
ST} uIug
0r| au N omprrg| 4006
OlIqey [931S PSPIPM |
mHm & :JUSWIADIOFUISI [991G 9¢-006
(09¥ Ad @perD) s1eq [o01s oIsu} YSI |
4 vorL :JUSUISDIOJUIDI [99)G 5¢~006

WNpuappy - SuUonedif12ads [Boruyda ] ~ [{] WnjoA

™



:surerp uado 103 Jurur] a3e10U0)

A SNOIGVD
[s¥ i 00z g saYoUdI UOHepUNoy | 16-006
B ~ $2INJONIS I0J AIUOSBUI JUO)S parejrow - juswia) |
o /@ 001 e HEHEE 10 conuﬁo& NS 10§ s[fem Amuosewr auoig 05-006
N ] ; S[[eMm BU0YS pateyIow-usuD) |
ooH,,,_ et iTe[ruls 10 uondsjoxd Inods 10§ s[em Aruosewr suog 67006
0ST | Bunpyd suoss pamnors | 85006
0ST I Buryond suoys ureld| /3-006
NOISOYH ISNIVOV
NOLLDHLOYd ANV XNOMANOILS “ONIHDLII
w surerp uado paur|
007 ¢ |-93910U00 10§ Quzﬁ unu GrQ) Suneays ausidypaLjog 957006
00T'T 3 €61 J2I DLIqey [99)S PIP[EM JUSWISDIOJUIRI [33)G | §F-006
IddULduy 9y} Aq Pa3dalIp se 10 [edidA1(])
002 Wl surexp uado jo s3unury 83915U0> Ur syuIOf payeas 77006
sqefs jo spua o] ( d)
0c 2 (ystuty adegms g, ssep) surerp | ¢5-006
uado 10§ Zurur 232IDUCd MIIS UI 3SBD 0} NIOMULIO]
(paanseawr
90®J JDe3) S90EJ [eUId)Xd PUR eIl
0cL A 30q U0 JIOMULIOF UM sapis 01(q) | 5006
(ysruy adeyIms 7, sseqd) sureip
uado 103 Burur] 23210UCD NS UL JSED 0} NIOMULIO]
TOBULBUD 3y} AQ pa1onIsul se UreIp apis Jo odA1(])
001 A :9J9I0U0D NYIS UI Ised 03 YsTuY adeyins g sseD| 13006
:sureIp uado 103 3urur] 93910U0")
, I99uIsuy 9y} Aq PaIONIISUI SE UreIp apIs Jo adA}
ord gW | UT 9JaIDU0D GT/Gg SSe ‘Sumuy] 932I10U0d MIIS Ul ISeD)| 03-006

WNpUaIppy - SUOnesy1oads [estuyos ] — ][ SUWINjoA




(CIDEA ATONIS) ADATIIHOIAM

(s3urmerp ayj uo UMOYs se 239 ‘sjuiol ‘sieq ‘SPMOp
JO SYIom Ppajeosse ay} (e JuIpnppul) SSSUNDIY}

,oww\w NE wurggz jo yuswesed pidny :(uoneosymoads ayj Iod mm«-oom
S ~ |se) sduimerp ai ur umoys se Ewﬁgmmﬁ_mﬂ opIAOI] |
| SINAWHAVA AIDNI |
00T’ g ~ 9ppUuodeydsy | $9-006
002’E Ju 0T /0 S9U0}s paysnId Ul 3sInod aseq | £9-006
, 9SINOD 3seq-qns I0j g'I1¢ /0 ]
088’6l e [PAei3 [einjeu pajdofes IO [9AeIS OQLIDJE] Pa3Od]RS 9006
. SHAAVTINAWAAVd
, w sados [[1] :seare dfueyprour| _
00€ N " lpue suerpaw ‘sadofs [y pue nd yo Suystuig & oom,
, w sadors InD) :seare o3ueydIsjul i
0oe'e ¢ lpue suerpowr ‘sado[s [y pue > o Surystuig 09-006
, w uoperd |
0o0°e #7l1addn sromypres ay3 jo uonoedwoo pue Suideyg 65006
w (Ayeded Burreag-peoy|
056 ¥ MOl ynm [erejewr) [eMIBYRWT S[QEIINSUN JO [EAOWISY 85006
rde g - MPPOY | £5-006
009°¢ e [EHI93EUL POJRABOXD M [[IPed | 9G-006
01¥ gt [os prey ur ([rods 03) uonesedxy | G6-006
00071 g [0S 3jos ut ([rods 03) uonesrdxy | $5-006
SXMOMHLIVHE SSVIA
0s¢ A pasodde refruns 10 $z yewded] OLqey BILI | £6-006
0¥ gt suolqes | ¢6-006

WNpUsppy - suoKedl10adg [esIUYa ] ~ [{] SWNR[O A




0S LU ﬁﬂﬂﬂ oyyen HOM yured Bumyrew peox SATR[JOI-0NY | £/-006
w “s[oquids pue SuLpa] e
- 04 e 353 ﬁ:s E:& Bunjrewr peox  aanddfjRI-0LIY 9£7006
o . apIM WG] Azmvﬂo‘ﬁcs .
oor'g| ~ urjjio cmxosv saur] MO[[P4 ypm (pamseaw aq 03 [38us[| /-006|
- |peyured %:mEumv jured Bunjrewr peor 9ARdS[JRI-0NIY %
v - 9pIm wuwa (j0¢ (uasjorqun ;
081 wry |10 cmxo.ﬁv SaUI] AMYM UM (pamsesw aq o3 yBudy| $£-006
psjured A[renioe) jured Supyrew peor QATIOIJI-01Y ,
IpIm Wt ()1 (Uayoaqun
0SS’1T Wy |10 UayoIq) sour] SyYm pim (painseauwr aq 03 W3us|| £/-006
pajured A[renyoe) jured Sunjrewr peor sandsfjeI-onaY
| ONDIMVIN avold
¢|  wn AES 00€ X wrw 00ZT) sayeld prezeH | 7/-006
¢|  mn (umur g x wrwr 09) sarerd prezer | 1/-006
¢| (urar oG x wrur 009) sayerd prezeH | 04-006
paziueares (16/) Suiqmy [993s yym (papnpxa|
I SuoL sainpnys udis peol peayrdao) syroddns uBs peoy 69-006
[993S 393G WOy
Pa1oNNsuod st p1eoq ugls Y3 ISYM [RLID}EUT 9AT}I[JT -
0c e -OIdI [ SSe[) Ul sIopioq pue 3JuLLPa] ‘S[oquILg 89-006
"punoidxoeq paiofod 1o pajured yyim spreoq uBis peoy
SNDIS AvOoY
0L jupn sysod a1210U0D) | £9-006
SLSOd HILANOTI ANV YU VIA
wm S9N}I[ID] UOHOW Ul Y3Tom pue JUIUOISSIUILIoD
I mﬁsm ‘uvoneyrodsueny sy  Jurpnpur  syIoM 9y [[e| 99-006

im yuowdmbe a8priqudrem oy [re3sur pue apiaoig

WNpUsppy - SUOHRIY10adS [eOIuyda [, — [[] WINjOA



(010 “s8urpIng) seniLEy [[@ FUBOLUL0D ‘Burjqeo ‘rowy

T &HMM ‘@>1nos 1amod ‘speay reudrs o syas omy ym azardwios | 16-006
L ‘s3I oyyen jusuewiad jo uonereisur pue Ajddng
y| | N mwc;»muv 3} UO UMOYs se sa3e3 Jo :ozudbmdou 06-006
007 w meSmHv mﬁ uo Esosm Se 92U9dJ JOo conusbm:ou, 68-006
S - , o ssuimerp| .
0e e mﬁ uo E$o£m se wEESQ J2[I0} JO UOTPNISUO)) 88006
- SBUIMEIP 9} U0 o
0ce e ESoam se s3urpnq conmvoEEoBm JO uonPNIsU0D) £8-006
- ssurmelIp -
00T ©7 oy uo umoys se Surppng eoygo JO uonpnnsuoD) 98006
SSUIMBID 29U} UO UMOYS SB ]
01 M| 1ojersusg dnypeq pue asnoy 1ojezsuss jo uondnysUOY 58006
ssumerp|
0¢ 2 9} UO UMOYS SE $asnoy pien3d (7) 0m3 Jo UOHINISUOD) v8-006
SXIOM DNIATINg
0z yun s9a.1) Burystiqesss pue Sunuerd pue 1ddng| ¢£3-006
_ uoseas 3UImMoId
000°S [{2y Buump padustadxe yySnoip jo spowuad Suunp 78-006
sqnIys pue ‘saax} ‘sseid paprerd Apeaire ayy Surrarepy ,
00T 2 | 3urmos puey :Sursser | 18-006
] [erIayews JuawraAoxduur j
S50 SUo [I0S 10 pue s1az1[n1a§ [estwayd Surd[dde pue Surpraoig 08006
, (unQ'T ey 2a13) seaxe moiioq ‘
006 M 10 aazes01 peoI 9y} umym woy paurejqo qosdo] 647006
DNISSVED ANV ONIIVISANV'T
1514 jun Spmis peoy | 84-006

(10100 Aue) sGuryrew

Wnpuappy - SUOnesy10ads [eatuyos ], — [[] SWNjOA




ANV dIDdINgHOIAM V 10

SHILITIOVA A4.LVIAY 40 NOILDNYLSNOD
NOILVTIVISNI dNV A1ddNS - 006 1V101-9NnS

aur| 1mod dr1d9e 03

WNpusppy - Suonesiy1d9dg [ealuyoa ], ~ J11 swnjoA




Volume III — Technical Specifications - Addendum

6.2 Technical Specification of Weighbridges and related fécilities '

Volume III: Technical Specifications of Works (Supply and Installation of
‘ Weighbridges and Construction of Related Facilities)
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VOLUME III - TECHNICAL SPECIFICATIONS -
PART C~-ANCILLARY WORKS (WEIGHBRIDGES AND RELATED FACILITIES)
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1.0 DESCRIPTION OF THE WORKS

The Construction of the weighbridges includes the construction of the following:

* Earthworks to widen the existing road prism, the parking areas and the

circulation and bypass lanes; _ C Lo

e Construction of a new gravel sub-base layer on the new and widened areas;

e OSpreading the material to the full width of the wider road pfism, making up the
layer to 200mm thickness using crushed stone and/or gravel and modifying the
new base course layer thus formed uniform sectional pavement; ‘

* Bituminous surfacing of the layby areas and shoulders;

* Cleaning and modifying of existing drainage as need be; -

* Providing new cross culverts and side drainages

e Construction of Concrete / Rigid Pavements;

e Installation of railings and posts; ;

* construction of precast concrete safety barrier units, to be used both during the
construction stage and after the construction have been completed;

e Kerbings and road markings; ,

* Supply, Installation and commissioning of weighbridges;

e Construction of office, toilets, guard house, store using blocks; h

* Miscellaneous ancillary works. :

The Works Requirements are fully defined in below technical specifications, drawings
and schedule of unit prices. -

The contractor will supply, install and put into operation one (1) static weighbridge, of
one (01) platform (single-deck) scale as well as all the ancillary electronic equipment,
remote display, external speaker system, traffic control lights and wiring in order to

allow the weighing of heavy vehicles and the display of the measured Wéightsal}gi”thew

printing of the weighbridge tickets and reports. Ny e N

The single deck weighbridges shall be installed near Rusumo and Kagitu .
posts. ‘

2.0 DESIGN CRITERIAL

21  General S , -
The one (01) platform scale must have a gross total weighting capacity of 100-120 metric
~tons. The weighbridge is to be designed to weigh vehicles having a total weight of up to

30,000 kg per dual axle group and 35,000 kg for triple axle group. f
The static weighbridge must be on an electronic design and must not contain any
mechanical weighing elements.

22  WEIGHBRIDGE SCALE SRUCTURE RO

The platform must be able to permit the weighing of a group of axles.  The platform is
constructed to be of “"DURBAR CHEQUERED PLATE welded steel” having a minimum
thickness of 12.5 mm and an anti-slip surface, all steel shot blasted to Swedish 2.5
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standards. The weighbridge platform must have an exclusive long. term corrosion
protection system, able to with stand daily axle weighing processes of 15 years from
date of delivery. ST ‘ -
The width of the platform dimensions must be 3.2 meters and the length of 4.0meters.

2.3  Protection of the load cells ‘

The platform must be connected to the hermetically sealed load cells (IP 68) by means of
the mounting bracket protecting the load cells from any horizontal forces due to the
movement of vehicles, thermal expansion of the platform or its deflection. The platform
must be fixed, so any movement must be reduced to a minimum. Standard guarantee
period of weighbridge structure and load cells and digital indicators must be not less
than 5 years from date of delivery. ~ "

The load cell assembly shall be constructed to perform as a rocker pick and shall have
no positive fixed mechanical connectors such as bolts or links that are required in
mounting the load cell to the Weighbridge or foundation base plates. ‘

24  Anchors -
The Contractor must foresee an anchoring system permitting the anchoring of the
platform to the pit.

25  Maximum tolerance :
The maximum permissible tolerance between the platform and the pit must not exceed 6
mm in order to avoid weight transference between axle groups of a heavy vehicle.

2.6 Quality of Scale

For ease interconnection within RTDA weighbridges network, the scale and software
brand quality shall be as per command 9000 software MSDE/SQL Server data base
solutions that will allow the weighbridge to be installed and operated either completely
automatically or with minimum driver input. o

3.0 WEIGHBRIDGE STRUCTURE

3.1 Standards

The static weighbridge and all the related elements must be designed in accordance
with British Standards BS5400, Part IV for HB loading. '

3.2 Structural Capacity .
The static weighbridge must be properly dimensioned to withstand all the forces and
weights susceptible to be applied during the normal life span of the structure.

The contractor must also supply all the structural calculations performed by a
Registered or Chartered Engineer for our verification by the Resident Engineer.
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3.3  Steel Structure

All the elements of the steel structure for the weighbridge scale as well as assembly bolts
must be protected against corrosion. ‘

The minimum thickness of the anti-corrosion coating will be 55 um for the primer and
30 pm for the covering coat. ‘

4.0 CONTROL AND INSTRUMENTATION

41 Load cells ;
The weighbridge platform must be equipped with a minimum of four load cells.

The load cells must meet the following minimum specifications

a) Load Capacity for each cell: , 25 000 kg - 30,000 kg
b) Precision +/- 10 kg complying with EN 45501
| (OILMR60) of EU
c) Safe overload: 150% of rated capacity
d) Temperature range for operation: -10 to +60 °C ‘
e) Life span 1 000 000 cycles ;
® The load cells should be constructed of stainless steel, hermetically sealed

with protection against water and dust (NEMA 6P/IP 68) ‘ :
° Load cells shall be output digital or only converted digital information to
the scale instrument. Analog output of signal from the load cells is not

‘acceptable.

e Digital output of the signals is a requirement and is necessary to carry the
signals without interruption. ' V o

° Each individual load cell must be protected against lightning and over
voltage. i

° Replacement of the load cells must be possible without re-calibrating the
scale.

e The load cells must have plug type connectors for ease of servicing the
equipment. o

4.2  Junction Boxes and Connections

The weighbridge platform must be equipped with a junction box. All junction boxes

and other components must have easy access in order to facilitate maintenance and

inspection, o ' ‘

All junction boxes shall be NEMA 4X RATED (CONSTRUCTED OF STAIN LESS STEEL)

The junction box located under the platform of the static weighbridge must be installed

as high as possible in order to avoid being submerged in water in case of flooding.

All the junction boxes must use individual terminals mounted on a DIN rail in order to

complete the splice between cables. ‘ S

The cables connecting the load cells and the junction box must be in one Iengﬁiﬁa}"gfé}?f:;;“

without splices. '~ / : NN
) : :
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The load cell interface cables shall be sheathed in stainless steel for environmental and
rodent protection. o ,

The connectors to the load cells should be of a direct connect type in stainless steel. The
connectors should be hermetically sealed and maintain an overall class of protection
(NEMA 6P). - o

The lightning protection for the load cells (one per load cell) should be installed in the
junction box located under the platform of the weighbridge.

Load cells and scale platform to scale instrument cables shall be stainless steel sheathed
for environmental and rodent protection. ‘

4.3  Controller/Digital Weight Indicator “DWI".

The controller/ Digital weight indicator shall be housed in an enclosure having enough
lengthen cables that is suitable for mounting at the wall or height fixed area in front of
operator or near by the operator but not on top of the desk of the operator. - - R
The controller/ Digital weight indicator shall only receive digital information from the
load cell assemblies. - R

The controller/ Digital weight indicator must display an error code in the case of a
defective load cell or of the controller/indicator. The error code must identify the
defective element or any defective procedure and the cause of the defect.

The controller/Digital weight indicator must display the value in kilograms or in tones
according to the terminal selection. o ‘ '
The controller/ Digital weight indicator must have the prerequisite components
required for communication using communication protocols ETHERNET /1P
RS232/422/485 at 9600 baud minimum. .

The controller/ Digital weight indicator of a weighbridge system must be connected to
the weighing computer as well as to the remote display systems. The controller/ Digital
weight indicator should be an industrial terminal with possibility of data storage and
printing. The printing of a weighbridge report is controlled from the computer.

The controller/ Digital weight indicator should be equipped with a transaction counter,
which automatically attributes a sequential number for each transaction. * )
The controller/ Digital weight indicator should permit the display of the following
information at a bare minimum; : T .
a) Axle Group weight placed on the weighbridge platform

b) Identification number

c) Transaction counter
d) The date and time
e) A button to reset the weight system to zero

The controller/ Digital weight indicator should have the following . physical
characteristics. : R

¢ Display Large figures

¢ Data storage Hard disk

e Protection IP67 Protection

e Program ROM storage with easy alteration o
e Printer line printer with tra%’é"&“@:g:%ﬁtket printer

s
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A lightening protection sysfem’ must be supplied and installed to protect the
controller/indicator. : . V

44  Weighbridge report printout

The printer of the weighbridge report should be of minimum size for a desktop
installation. IR

The printer should be connected to the controller/ computer via a direct connect cable at
each end, and not requiring any modification to the controller/. digital weight indicator.
It should print all the information received from the controller /weighing computer.

The communication protocol between the controller// digital ‘weight indicator should
be serial parallel or ENTERNET/IP '

The following basic data should be included in the printout

1. Weighbridge station Name appear automatically
2. Date ‘ appear automatically
- 3. Time , . appear automatically
4. Sequential ticket number appear automatically

5. Legal axle load and gross vehicle weight limits appear automatically =~

6. Actual axle load, tandem loads, tri-axle loads automatically = same as DWI
readings o o

7. Adjusted axle load limits (inclusive 5%) calculated automatically.

8. Actual gross vehicle Weight . appear automatiéally

9. Name of scale operator appear.automatically as per log in

10. Overload in terms of Axle load and ‘ '
Gross vehicle Weight appear automatically

11. Registration number of vehicle typed by operator after reading

vehicles card. : -
12. Driver/vehicle operator’s name typed by operator after reading
driver’s card

13. Origin typed by operator

14. Destination typed by operator

15. Type of load typed by operator

16. Transporter name | typed by operator after reading
card ‘ :

Overloading fees (in US DOLLARS) both for axles and gross vehicle mass
overloads,(based on schedule 1 and 2 of the road traffic act) - appear automatically
The printer should be capable of being set to print at least two copies of the printout
1. For the driver or operator ‘

2. For the weighbridge staff

The data system should handle at least three conditions during the we‘ighing

operations as follows:
1. Loaded vehicle within limits:

a. All data is entered normally and a weighbfids
2. Overloaded vehicle: y
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a. All data is entered normally and a first printout is issued followed by an
overload indication and calculated fee if exceeding the limit plus allowance.

b. The vehicle is reweighed with the adjusted or reduced load. The system must
be able to recall the information from step 1 above 'withfthe exception of the
weighing results. A weighbridge certificate is then issued. '

3. Be able to export the processed data and sorted reports compnsmg columns and
rows in spread sheets for analysis. ‘ ‘

45  Exporting the Processed Data in Excel Data Systems. :

The software shall make the weighing computer to process all data in section 4.4 above
to be processed in the exported weighbridge reports in excel data analysis format
having columns and rows as per the data taken durmg welghmg

4.6  Configuration of the Operation Center ,
The contractor is solely responsible for configuration of the operatlons statlon and the
configuration of the installed system. He must configure the operations station
according to Rwanda Transport (RTDA) criteria and put it in service.
The Contractor must also carry out all other programming or necessary configuration
required for the proper functioning of the system and to RTDA satisfaction. =
The Scale software Systems shall have the minimum requirement to interface w1th ,
RTDA LAN / WAN for transferring data on vehicles processed and gathering data from
a central database (requests based on information such as license, plate numbers, truck
Operator, company name, transporter name etc).
Minimum requirements of the Scale Software System for allowmg data exchange with
LAN/WAN are:
a) The software must natively install on Microsoft Windows XP Pro
b) Be functioning over TCP/IP connectivity. :
c) Capability to connect to and use a centrally located database over VPN (Virtual
private network) and WAN (Wide Area Network). - ~
d) Must be able to function locally in case of WAN network outage and be able to
synchronize data with the centrally located Database when the network is back

up.

The software must be sparing in bandwidth

The programming of the weighing system must permit, at a minimum, to obtain the
following information and perform the following functions:

a) The weight on the platform

b) The display in real time on the monitor

All licenses and software must be registered in the name of RTDA. |

4.7 = Remote display
a) The displays should be supplied by the Contrac ftor««—and\have been on the
market for at least one year.
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5.

5.1

b)

h)

0

TWO displays are required for the platform to indicate the axle group weight
measured in kilograms.( one remote display for entering or leavmg the
weighbridge platform).. ‘

The displays should be numeric and be of a red LED t‘ype

The displays should be operational between - 100 Celsius and + 600 Celsius.

The height of the characters should be at least 200 mm high

The outside box should be weather and corrosion resistant.

Installation of any Remote Display must be at least. 01 meter away  the
protecting stones of the weighbridge ramps as per d1rect1ves of -the resident
engineer at the site. SRR |
Installation of any Remote Display must be mstalled ata dlstance not less than
25 meters from the center of the weighbridge platform (LEFT/RIGHT) and
must be protected by the surrounded cone headed plinth of concrete of grade C
20 column guarded post, 50cm diameter and 01 meter above ground level and
those high concreted plinth shall be Red and white

Zebra painted at 45° diagonally or to be specified by the res1dent engmeer at the
site. e

WIRING AND CABLES

Method of Wiring

Control cables are to be kept separate from power cables

Power cables as well as signal cables must be steel armored cables of type
PVC/SWA/PVC/CU system.

Power cables are of 2.5 mm2 PVC/SWA/ PVC/CU.

Signal cables are of 1.5 mm?2 PVC/SWA /PVC/CU. o

Use separate conduits for instrumentation signals, alternating current circuits and
ground cables

Use separate conduits for voltage where the origin is different

Ensure that each and every cable and wire is continuous and without splices
from its origin to its destination ’

Cables installed inside the weighbridge office shall be tighten by cable tire and
covered protected by trucking or suitable hard wooden materials box.

The power tapping cable from main power supply to the weighbridge house
must not be less than 16mm?2 PVC/SWA/ PVC/PVC/CU |

Material

All wiring must be copper material
Unless otherwise indicated, all wiring must be installed in conduits including the
control cables, instrumentation cables and communication cables.

For all wiring, ensure the length is sufficient
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d) Use 18 - gauge AWG wiring for direct current mstrumentatlon 51gnals with
minimum 600 volt insulation ‘
e) Use 14 gauge AWG with minimum 600V insulation for digital control signals

5.3  Special cables

a) Use only the cable type recommended by the manufacturer i in the mstance where
a special cable is required (example: Communication). : ‘

b) Ensure that cabling as well as the installation method is in accordance w1th the
recommendations of the manufacturer in order to preserve the structural
integrity of the electronic signals and the measuring devices, however the
supplied cables in the weighbridge platform as well as in the weighbridge cabin
are protected against external damages like animal chew_ing or dust attacked. '

c) All special cables must be installed in a rigid conduit reSfistant4"to corrosion from

its origin to its destination.

54  Installation

a) Supply and install, at each end, accessories permitting the 1dent1f1cat10n of the
wires and conductors. :

b) No splicing or connection will be permitted. Connections will be allowed if
undertaken within a junction box and approved by the Re51dent Engmeer prior to
installation. : 7

¢) Do not mix low voltage signal wiring with instrumentation signals or control
signals in the conduits, junction boxes, cable trays or other locatlons

d) The conduits must cover the totality of the length of the wires.

5.5  Quality control on site
a) Take the necessary actions in order to ensure a resistive value to ground of no
more than 10 ohm:s.
b) Verify the quality of the grounding prior to applymg Voltage to the system P e
¢) Supply a written report certifying the continuity of the c1rcu1ts and the
the ground. A
d) Undertake all necessary tests prior to applying voltage to the system.

6.0 ANCILLARY EQUIPMENT

6.1  Traffic control Lights , ‘
a) The 02 control traffic lights will comprise four aspect lights. The top aspect light
will be red, the second, amber up arrow, the third, amber down arrow and the
bottom-most light, green, an aluminum sign located beside the lights will
describe each of the light functions in both Enghsh and KINYARWANDA As
follows ‘ » :
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Red STOP / HAGARARA.

Amber up arrow ADVANCE SLOWLY / IMBERE GACY E GACYE.

Amber Down Arrow BACKUP SLOWLY / INYUMA GACY E GACYE.

Green GO/ GENDA. ~

b) The Colors of the lights (in italic above) will not be included in the signage. The
size of the writing must be sufficient to enable the driver to easily read the signs.
The lettering will be black on a white background. The contractor will be
responsible for fixing the sign beside the traffic control lights in a solid and
permanent method. Additional lighting for night-time operations must be
considered and installed. *

c) The control of traffic lights is the manual system w1th sw1tches or pushbuttons
and relays installed and placed on top of the table for weighbrid ge operators.

d) Installation of any Traffic lights control must be at least 01 meter away the
protecting stones of the weighbridge ramps as per dlrechves of the resident

LN e

engineer at the site.

e) TWO traffic lights systems have to be installed at descrlbed pomts below for
allowing double weighing direction weighbridge. v :

f) Installation of any Traffic lights control must be installed at a distance of 25
meters from the center of the weighbridge platform (LEFT/RIGHT) and must be
protected by the surrounded cone headed plinth of ‘concrete of grade C 20
column guarded post, 50cm diameter and 01 meter above ground level and those
high concreted plinth shall be Red and white Zebra painted at 45° diagonally or
to be specified by the resident engineer at the site. '

6.2  External Loudspeaker

An external loudspeaker will be fixed to the external welght dlsplay post. This
loudspeaker will be a minimum of 20W and be weather resistant. An interior
microphone with a PTT (Push to talk) button on a stable base and associated 20
Watt amplifier and power supply will be located inside the. welghbrldge control
office. -

6.3  Weighbridge Office Equipment
The following equipment although not exhaustive, should be supplied as

standard office equipment:
a) Two (02) complete weighing computers with weighing software (latest

model Dell with at least 320 GB HD, 4 GB RAM, CD-ROM, integrated
NETWORK CAR 10/100/100 ENTERNET, Universal PCI 2 - Port RS 232
Serial card, integrated modem, pre-installed with window XP or Higher
Windows mode (Windows 8, 10 etc), anti-virus and MS Office) - (these
will be for one computer weighing the second is a standby /om

system.)
f/

b) Two (02) 22 inch flat screen monitor with anti—glare surface:;»&
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7.0

8.0

9.0

10.0

c) Ticket printer (OKI ML - 320 printer and HP Printer series (P 4015n- P
4010- P4510 Series))

d) Laser jet Report Printer of ratings (HP DeskJet 4610 series (color Printer:
Scanner with digital fax setup Wizard Manage fax setting etc). ,

e) UPS with minimum standby time of 1 hour rated 1600 VSA (for load cells,
and Screen, printer and CPU). EPRNE - -

f) 03Complete Computers (latest) one for communications, 02 for processing
daily, monthly, ESA, abnormal permits reports, overloading and demerit
system controls reports. :

DRAWINGS AND DOCUMENTATION L e
The contractor will furnish the resident Engineer copy to the Employer with all
technical drawings for the scale installation and the pit showing the required
dimensions for each type of weighbridge. He/she will also supply operation
manuals, calibration charts for the load cells and all other relevant
documentation. ‘ '

SUPPLY OF MATERIAL i - ,
Unless otherwise indicated, all material required for the. completion of the works
shall be new, supplied and paid for the Contractor. o '

ACCEPTANCE AND CERTIFICATE OF APPROVAL

All the equipment will be accepted officially only after all installation and
relevant performance tests are successfully completed. All tests will be carried
out in the presence of the Contractor, the Client and the Resident Engineer.

All approval certificate from the Commissioner of Weights and measures must be
issued for the weighbridge prior to commissioning. This certificate must clearly
indicate that the present weighbridge can be used for axle weight control
proceedings on the road network.

TRAINING

The Contractor shall propose and carryout a training program for 8 days on site.
Participants for the training will consist of up to ten (10) weighbridge operators,
four (4) technical staff from RTDA Headquarters. SR C o :
The training program will include but not be limited to the following:

a) Technical construction and features of the scale. :

b) Practical use of the scale (5 ~ 6 days). ,

¢) Maintenance and fault handling (trouble shooting) o

d) The regulations, laws and procedures for handling the weighbridge and
weighbridge operations will be provided by the experts who will be
directed by the resident engineer at the site in collaboration with
procedures and request of RTDA HQ. o .

/"{"i’;} o
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11.0 WARRANTY PERIOD
The contractor will warranty the entire assembly of the weighbridge, including
the weighing platforms, the load cells, the exterior weight indicators, the
controllers, printers as well as all accessories for a period of two(2) years against
all defects resulting from a defect in manufacturing, from a defect in assembly or
installation, from a lightning strike or over-voltage as well as for a period of two
(2) years towards any hidden defect from the day of delivery.
The Contractor will replace and/or repair at his own cost all equipment or
material that becomes defective during this period. All costs relating to the repair
or replacement of defective pieces, including expenses relating to labor, travelling
time and costs, materials costs, shipping and handling and others are deemed to
be included. ' Sl
The Contractor must also provide full backup service during the specified
guarantee period. Furthermore, the Contractor will submit the following:
a) A list of authorized Agents for service, repair and spare part facilities and
outlets in EAST AFRICAN COMMUNITY COUNTRIES.
b) A statement on spare parts availability for the equipment for a mirimum
of five (5) years following delivery. '
c) A statement on, and description of emergency spare parts supply
organizations (based on fastest possible supply) from abroad -
d) A detailed description of the warranty conditions :
e) A statement on the possibility of, and conditions for offering service

contract.

The contractor will also provide for minimum consumables and spare parts (ie.
paper rolls for printers, ribbons, etc to be supplied as per manufacturer’s
specifications during the guarantee period. B : o

12.0 DOCUMENTATION
The contractor will submit to the Resident Engineer, the copies of weighbridges
operations manuals, all test results, calibration data, inspection reports and
certificates of certification. Likewise, he will submit the manufacturer’s warranty,
manufacturer’s instruction manuals and other documents received with the
equipment. o

12.1 Certificate
The contractor will issue certificates of training Attendance to the participants of the
weighbridges staff who he/she trained at the end of the training carried.

13.0 TIMETABLE OF THE WORKS

Within three weeks after signing of the contract, the Contractor will submit to the
Resident Engineer all the technical information of the scales and dimensions of the pit to

permit construction works to begin.
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14.0 OFFICE BUILDINGS
The Contractor shall construct weighbridge office building, generator house, public
toilet block and approach roads in accordance with the drawings. The office building
shall be provided with potable water, permanent electric supply, adequate lighting
ceiling fans and sanitary installations as well as sewerage disposal by thru construction
of septic tank and soak-away pit and have the following furnlshmgs
o 4 office desk + 4 office Chairs

e 4 guest chairs
e 2tables + 6 chairs for meeting room

The drainage system of the weighbridge pit shall be free - and never discharge to
weighbridge office sewerage systems.

The lighting provisions shall include distribution board, auto change over switch and
the following lighting and sockets including ceiling fans:

However every street light pole with sodium vapor lamps 250 Watts explamed in
table below must be installed at a span of 50 meters from pole to pole around the
weighbridge office as well as around the parking yard. :

Office

Building
General
Office
Hall
External

n Office
Revenue
Office

Station
Office

02 Guards
houses

Fluorescent 2N
luminary 1200
mm

> Operatio
|we
Nos

o
N
o
N
Z
o
N
Z
o
w
zZ,
o

H

1

1

i

[y
[oo]
Z
o

Circular - - - - - 1no |1no |2x1No
ceiling
luminary

Bulkhead - - - - - - - — . |{6no

luminary oval
polycarbonate
diffuser

Flush light,
1000W

3 No

13A Double
switch sockets

2 no.

2 no.

2 no.

2 no.

2 no.

04 no.

Ceiling fan
with regulator

1no

1no

1no

1no

1no

02 no.

Sodium vapor
lamps  250W
(YELLOW
COLOUR
LIGHT
OUTPUT)mou

5 No.

B
FEh
% W’ﬁ‘m‘* N ’{:i'.:«
7/ SN
2 LR
TS g0 | ¥

EER.

R

.M/W
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nted on 6m
high  L-type
galv. steel pipe

Sodium vapor | - - - - - P e ) -
lamps - - o | No. |
250W(YELLO :
W  COLOUR
LIGHT
OUTPUT)
mounted on
6m high Y-
type galv. Steel |

| pipe.

15.0 FIXING OF THE SCALE INTO PRE PREPARED PIT AND ACCESSORIES
The Contractor shall make sure that the weighbridge office is fitted with all necessary
required wiring compatible to the technical drawings provided by the suppher The
contractor shall construct the 50 meters, at 0% gradient heavy concreted finish (Rigid
Pavement) uniform, straight weighbridge approach roads and weighing scale pit with
extra dimensions of 3.5m wide,4.5m long and a suitable depth. The length of each 0%
gradient heavy concreted weighbridge approach road is 25 meters from the center of
weighbridge platform to both entrance and outraces directions of the weighbridge
platform.

The supplier shall fit the electronic axle load scale into the prepared pit and make all
necessary connection and installation of accessories for the scale to become operational.
However the installation of the DWI must be hanged at wall or any structure near the
weighbridge operator, avoid of putting so many electronic equipment at the table of
weighbridge operators. '

16.0 ADDITIONAL INFORMATION FOR THE PARKING YARD AND
ENTRANCE LINES.

As a complimentary to the weighbridge layout drawings addltlonal information need
be captures; ~
1. The entry lanes, approach slabs, and exit lanes should be on cement concrete, this

type of pavement is considered stable to withstand almost static loading.
2. The weighing platform should be fixed at a distance equal or more than 30 m
from the main road carriageway centerline. : '
3. The Parking yard should be able to accommodate a minimum of twenty five (25)

Trucks. V
4. The parking yard stand shall be of concret?,!'” gl
of paving blocks of 14cm width. ;‘;
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5. The Parking yard should be well secured with rounded steel fence.

6. The Security Guards huts are needed to be built at the entrance and out race of
the Parking yard, furnish those huts by putting 02 office chairs, an office table
and one complete computer system for recording and storing data of the vehicles
entered and leaved the parking yard. k |

17.0 MAINTENANCE SCHEDULE - S
The manufacturer should provide a maintenance program for the equipment. The
program should also indicate how often the equipment should be mspected and tested
and the procedure for carrying out inspection and tests

18.0 STANDBY GENERATOR SET AND INVERTERS SYTEMS
The weighbridge is required to work all the time of the day (24 hrs). The Electromcally
Operated weighbridge will require the clean electrical power from standby generator
and their accessories and Inverters systems for working in the absence ‘of the normal
electrical power supply.

The following equipments have to be supphed and installed at the welghbrldge station
as narrated as follows ‘
18.1 STANDBY GENERATOR SET: (01 STANDBY GEN SET)
Has to be a canopy sound attenuated with weather protected enclosure and of the
following technical specification:- e
A. OUTPUTBRATINGS -3 PHASE GENERATOR SETS

1. Voltage 380V- 415V, 50HZ; and able to get 210-240V AC.
2. Prime mover KVA:270 KW2lé

3. Standby  KVA:30 KW 24

4. 3 Cylinder Range machine.

B. SOUND PRESSURE LEVELS (d BA).

FOR 50 HZ at 1,500 r. p. m.

Sound -

power

level LWA 15M ™ ™
75 % 100% | 75% 100% | 75% | 100% .
Load Load Load Load | ,L'oad ‘ | Load

TBA 63.2 65.2 69.2 712 . | 806  |828

C. GENERATOR

Type Self-existed, brush less.

Voltage regulation 0.5% at steady state from No. Load to full load.
Frequency 0.04% for constant load from no load to full
load. :

Wave form distribution THD<4%

Over speed limit 2,250 r. p.m. )
Insulation Class H Class - /
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Temperature Rise with in class H limits.
D. ENGINE
Type 4-cycle
Aspiration Naturally aspirated
Cylinder configuration 3 in- Line.
Bore / stroke-mm (in) ‘ 91.4/127.0
- Compression ratio 16.5.1 o L
Engine Speed 1,500 r.p.m at50 Hz

Piston Speed at 50 HZ is 6.3 m/sec

Maximum power

Stand by at 50 HZ is 27.7 KW

Prime at 50 HZ is 25.5 KW

Regenerative power at 50HZ is 5.3 KW ,
Motor starting capacity at 50Hz is 19.0 KW

E. MORE GENERATOR SET (Technical data to follow)

Stand by
Generator Set Technical Data Units . 50HZ
Package Performance: o '
Power rating | KVA (KW)  30.0 (24.0)
Lubricating System: A ‘

Type :0il pump &lubrication sump

5 R
TR .
)

2 awd 1 TEC

P
f2d
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Stand

Generator Set Technical Data Units - by
| 50HZ '

Oil filter: Spin-on, full flow

Oil cooler : Water

Oil type required: API 15W-40

Total Tube capacity

Oil pan capacity A Liters 145
Liters. 5.7

Engine Electrical System

Voltage/ground: 12 DC / negative o |

Battery Charging alternator of ampere rating Amps 4

Cooling System:

Water pump type : Centrifugal ;

Cooling system capacity Liters 1119

Maximum coolant static head IM(H20) |26

Coolant flow rate Liters/hrs | 1920

Minimum temperature to Engine 1oc 176 -

Temperature rise across Engine oC 6

Heat rejected to coolant at rated power Kw 12.9

Radiator fan load kw 0.6

Air Requirement: o

Combustion air flow m3/min | 1.6

Maximum air cleaner restriction Kpa‘ 5.6

Radiator cooling air m3/min 72

Generator cooling air m3/m 9.0

Full Load efficiency % 88.60r

“above

_

§

18.2 NECESSARY ELECTRICAL ACCESSORIES NEEDED TO BE SUPLLIED
AND INSTALLED WITH THE STAND BY GENERATOR UNIT. ‘

NS

'!
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S/N | DESCRPTION UNIT QTY
1. Underground cable (RYBN) Armored , Suit‘elble
cable 16 mm? | Length
Mirs ‘ be’tween
~ generator
| house and
weighbridge
house
2. Saddle clips (Mild Steel type) for 16 | Pcs
mm?cable : -
3. | By-Pass Changer over switch type | Pcs 101
EP2 63A-415V 50 HZ ‘ ' '
4. Earth rod pure copper 3(m) Pcs 02
5. | Earth wire 16 mm? Mitrs | 06
6. | 63A-3phase Top plug Pcs 01
7. ’ , Mtrs | 06
1%"P.V.C pipe —
. 1 ” * . - - )
g | 1¥"P.V.Cpipe Elbow joints Pes 106
3 Gang 1 way switch
9. Pcs 01
4 ft Fluorescent lamps 40w starter less
10, | Complete type Pcs 03
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2 core Flexible cables 1.5 mmz2cable

11. Mts 105
Bolts(6 inch) Steel type ‘

12. Pcs 04
STD PVC flat Mould boxes(shorter '

13, | P) Pes |03

20A DP Switches with Neon lights ’
14. \ Ps |03
Stabilizer heavy duty 2,000Watts,
(180V-250V)  Constant electrical

Pcs o1

e power supply unit.

16. Mtrs - | Suitable
(RYBN) flexible cable 6 : length :
mm?PVC/PVC/CU | between

changeover
| switch to
inverter .
system in the
weighbridge
| house.
100A, 4 Ways, 3 phase and neutral | ‘

17 | distribution boards main switch Pes : 01
(MEM or equivalent) with Circuit
breaker.

18.3 INVERTERS SYSTEMS NECESSARY TO BE SUPPLIED TO THE
WEIGHBRIDGES STATIONS. :
S/N DESCRIPTION - UNIT QTY
1 DC to AC power Inverters DC 12V to equi‘pment‘ 01
ac 220-250V 50HZ rated 5kva / 48DC :
V. 1@ Input, 1 output- Pure Sinusoidal
wave. ,
2 Pure Maintenance free batteries units pcs 04
(Top up) Heavy duty N200 Type dry
cells. Rechargeable rated 12 D.C output
at 200AH.
3 Wall brackets hangers (steel type) 30cm pcs 04
size ~
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19.0 REMARKS and Table Schedules.

1. These spec1f1cat10ns are minimum requirements; equ1pment with better qualities
will be accepted.

2. The Supplier shall furnish the Employer with all technical drawmgs for the pit
and scale installation. Operation manuals, calibration chart for load cells and
attach any other relevant documentation. ‘

3. The following table schedules (first, second, third and fourth) and the Sample
Ticket instructions given are very important to be observed and followed by the
software designer to full fill the axle load control regulations.
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FIRST

SCHEDULE

MAXIMUM GROSS VEHICLE MASS

S/No | Vehicle description | Maximum Gross Vehicle
Mass (KGs)
a. | Two axle vehicle 18,000 .
b. | Three Axle Vehicle 26,000
c. |'Four (or More) axle vehicle 28,000
d. | Vehicle plus semi-trailer with 3 axles 28,000
e. | Vehicle plus semi-trailer with 4 axles 36,000
f. | Vehicle plus semi-trailer with 5 axles 44,000
g. | Vehicle plus semi-trailer with 6 axles 50,000
h. | Vehicle and draw-bar trailer with 4 axles 37,000
i. | Vehicle and draw-bar trailer with 5 axles 45,000
j- | Vehicle and draw-bar trailer with 6-axles 53,000 .
k. | Vehicle and draw-bar trailer with 7 - axles 56,000

}: 4
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SECOND SCHEDULE

No. of Tires

S/No | Type of axle/group of | Abbreviation ‘Max load on
axles axle/group of
, , ‘axles
i. |Single  Steering  drive | SS 2 8
operated ‘
ii. | Two steering drive | SD 4 14
operated
ii. | Single steering draw bar | DR2 OR |2 8
controlled SDR ,
iv. | Single steering draw bar | DR4 4 9
controlled
v. | Single non steering S2 2 ‘8
vi. | Single non steering 54 4 10
vii. | Tandem non steering D4 4 112
viii. | Tandem non steering D6 6 15
ix. | Tandem non steering D8 8 18
x. | Tandem steering (dolly DR8 8 16
xi. | Triple non steering T10 10 21
xii. | Triple non steering T12 12 24
xiii. | Triple super single tires TS6 6 24

However the software supplier must leave out more space to accommodate unlimited
more axles standards expected to appear in future in the East African countries.

THIRD SCHEDULE
SCHEDULE OF OVERLOADING FEES FOR AN AXLE AND GROUP OF AXLES
OVERLOAD FEES Overload ‘1'Fees
(KILOGRAMS) US$ (Kilograms) Us$

100 8.00% 5100 836.00 $

200 16.00 $ 5200 1864.00 %

300 25.00 $ 5300 892.00 $

400 34.00 % 5400 921.00%

500 43.00% 5500 1950.00'%

600 52.00 $ 5600 980.00$

700 62.00 $ 5700 1010.00$  \

800 72.00 $ 5800 1041.00 $

900 82.00 $ 5900 '1073.00 $

1000 92.00 % 6000 11106.00 $

1100 103.00 $ 6100 1138.00$

1200 114.00 $ 6200 1 1172.00 $-

1300 126.00 $ 6300 11206.00 $

1400 137.00 $ 6400 1241.00 $
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1500 1 149.00 $ | 6500 1276.00 $
1600 161.00 $ 6600 1312.00$
1700 174.00 $ 6700 1349.00 $
1800 187.00 $ 6800 | 11387.00$
1900 200.00 $ 6900 | 1425.00 %
2000 214.00 $ 7000 '1464.00 $
2100 | 228.00 7100 1503.00 $
2200 - 24200% 7200 1543.00 $
2300 257.00 $ 7300 1584.00 $
2400 272.00 $ 7400 11626.00 $
2500 287.00 $ 7500 | 1688.00 $
2600 303.00 $ - | 7600 o | 1711.00$%
2700 319.00 $ 7700 1755.00$
2800 335.00 $ 17800 - 1799.00 %
2900 352.00 $ 7900 | 1845.00%
3000 369.00 $ 8000 1891.00 $
3100 387.00 $ 8100 | 1937.00%
3200 405.00 $ 8200 1985.00 $
3300 425.00 $ 8300 ~ 2033.00$
3400 . 443.00 $ | 8400 - 12083.00$
3500 462.00 $ 8500 2133.00 $
3600 482.00 $ | 8600 2183.00 $
3700 502.00 $ 8700 2235.00-$
3800 523.00 $ 8800 |2288.00%
3900 544.00 $ 8900 2341.00 $
4000 566.00 $ 9000 2395.00'$:
4100 | 588.00% 9100 |2450.00 $
4200 610.00 $ 9200 | 2506.00 %
4300 633.00 $ 9300 2563.00 $
4400 657.00 $ | 9400 | 2621.00$
4500 681.00 $ 9500 1 2679.00.$
4600 705.00 $ 9600 2739.00°$
4700 730.00 $ 9700 - 12799.00 $
4800 756.00 $ 9800 ~ 2860.00 $
4900 782.00 $ 9900 2923.00 $
5000 809.00 $ 10000 or more - | 2986.00 $
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FOURTH SCHEDULE -
SCHEDULE OF OVERLOADING FEES FOR MAXIMUM GROSS -VEHICLE
MASS : ' ,

GVM FEES US$ GVM ‘FEES US$
OVERLOAD ; - | OVERLOAD '
(Kilograms) . (KILOGRAMS) :

500 22.00 $ 16500 1 2331.00%
1000 45.00 $ 17000 2536.00 $
1500 70.00 $ 17500 1 2760.00 $
2000 95.00 $ 18000 - | 3006.00%
2500 122.00 $ 18500 3275.00 %
3000 150.00 $ , 19000 13569.00 $
3500 180.00 $ 19500 ‘ 3893.00 $
4000 211.00 % 20000 , 4248.00 $
4500 244.00 $ 20500 14638.00 $
5000 279.00 $ 21000 -~ 5067.00 %
5500 316.00 $ 21500 5538.00 $
6000 | 355.00 $ 22000 | 6057.00 $
6500 397.00 $ 22500 | 6628.00%
7000 441.00 % 23000 ‘ 1725800 $
7500 489.00 $ 23500 17952008
8000 539.00 24000 1 8716.00 $
8500 593.00 $ 24500 9560.00 $
9000 651.00 $ 25000 10491.00 $
9500 712.00 $ 25500 11519.00 $
10000 779.00 $ 26000 112653.00 $
10500 850.00 $ 26500 -1 13906.00 $
11000 926.00 $ 27000 - 115291.00 $
11500 1009.00 $ 27500 ©116821.00 $
12000 1098.00 $ 28000 ' 18512.00 $
12500 1195.00 $ 28500 120381.00 $
13000 1299.00 $ 29000 22448.00 $
13500 1412.00 $ 29500 24735.00 $
14000 1535.00 $ 30000 27264.00 $
14500 1668.00 $ 30500 ~130062.00%
15000 1813.00 $ 31000 | 33158.00 $
15500 1197100 $ 31500 '35000.00 $
16000 2143.00 $ And above ‘
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SAMPLE TICKET
*** RTDA - WEIGHBRIDGES *#**

“ KAGITUMBA BORDER - Weighbridge Station” -
VehicleReg. .......ccovvviviniiiiniini, Ticket No.(7 | 0,000,118 Time:
Digits) I
Vehicle Reg. No. 2........coovvvennan. Date 14 MAR,2015 | 14:10
Transporter’s S name
Driver'S Name .............oiiiiiiiiiiiii e
Axle : SR ‘ :
configuration......55,D8,DR4,D8,D8..........ocvvooeeeoeeeoe o e
OFgin: Lo S e
DeSHNAtION:. ..oeuuuiiiii e
Type of Load:......coiiiiiiiiiiiiiiis e
Actual Wt Toll (%) | Allowed Wt | Adjusted Wt | Overload | Fees$
8,400 kg 5 8,000 kg 8,400 kg Okg  |0.00%
17,950 kg 5 18,000 kg 18,900 kg Okg ~ |0.00$
9,600 kg 5 9,000 kg 9,450 kg 150kgs | 16.00$
21,900 kg 5 18,000 kg 18,900 kg ~1.3,000kgs0 | 369.00 $
18,000kg 5 18,000 kg 18,900 kg 0 10.00%
0 kg O kg 0 kg 0 - ]0.00%
Total GVM 71,000kg | 74,550 kg 3,150kg | 385.00$
75,850 kg » B
GVM (75,850 - 56,000 ) KG =19,850 KG '4,248.00 $
Operator’s Signature

Log on names 9 Characters
(1) NOTE: According to Rwanda Laws and Regulations, the Transporters will be

charged the higher fees of the axle or GVM fees i.e. US $ 4,248.00 as above on the
G.V. Mass Overload. The 385.00 $ for axle overload will be neglected and vice versa.

(2 NOTE: In dealing with G.V. MASS OVER LOADING. No addition of 5%
TOLERANCE. The total allowed G.V.M. weight at column (~3‘)1_ shall not be more
than 56,000 kg. This is the maximum allowed GVM of the Vehiéles in EAC.

(3)  NOTE: If the Total sum of allowed GVM weight (at column (3) above table)
obtained is less than 56,000kg, the difference of actual GVM sum subtract the
allowed GVM weight will be taken by software to look up the appropriate
overloading fee for that GVM in Fourth schedule abo% .
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20.0 ADDITIONAL GUIDELINES ON WEIGHBRIDGE LAYOUT =
As a complimentary to the weighbridge layout drawings additional information
need be captures; ;
A. The entry lanes, approach slabs, and exit lanes should be on cement

concrete this type of pavement is considered stable to withstand almost
static loading. | .

B. The weighing platform should be fixed at a distance equal or more than 30
m from the main road carriageway centerline. |

C. The Parking yard should be able to accommodate a nummum of twenty
five (25) Trucks. AR ‘

D. The parking yard stand shall be of concrete finish i.e. Concrete slabs (in
panels) or of paving blocks of 14cm width. ;

E. The Parking yard should be well secured with rounded steel fe‘,njce.

F. Provide a table, one complete computer and chair to ’eve,ry;securityy guard
house at the entrance and out race of the parking yard. :

21.0 ROAD WORKS AND DRAINAGE o S ,
Technical specifications for road works (rehabilitation and widening of .
Kagitumba-Kayonza-Rusumo road) will apply for the construction of related
facilities. These include the following works:

- Preparatory works

- General earthworks

- Pavement, sidewalk and shoulders

- Drainage and protection works

- Road signs and safety equipment

- Environmental measures and activities

22. RIGID (CONCRETE) PAVEMENTS

This work includes the construction of a surface course of Portland cement concrete,
with or without reinforcement, and includes, inter alia, the specifications for materials,
the placing and compacting of concrete, applying the surface texture, and constructing
the joints. , & SR
22.1. Material for concrete

(a) Cement

Cement used for concrete shall be Portland cement, Type 1 or Type II conforming
to AASHTO M 85 or equivalent ISO standard class. o ,
Portland cement, Type II, which has been pre-blended with a maximum of 15
percent fly ash, by weight, and conforming to AASHTO M 240, may be used.
When blended Portland cement is used, no additional fly ash shall be added.
Different brands of cement, or the same brand of cement from different mills, shall
not be mixed. o R '
The use of other cementitious binders may be allowed by the Engineer, provided
that it can be proved by the Contractor that they perform similarly to the cements

specified above.



Volume III — Technical Specifications - Addendum

Suitable means shall be provided for storing and protecting the cement against
dampness. Cement which for any reason has become partially set or which
contains lumps of caked cement will be rejected. The temperature of the cement at
the time of delivery to the mixer shall not exceed 710C. f

(b) Water

Water used in mixing or curing shall be clean and free of oil, salt, acid,
alkali, sugar, vegetable, or other substances injurious to the finished product.
Water will be tested in accordance with and shall meet the requirements of
AASHTO T 26. Water known to be of potable quality may be used without test.
Where the source of water is relatively shallow, the intake shall be so enclosed as
to exclude silt, mud, grass, or other foreign materials.

(c) Admixtures to concrete

No admixtures shall be used without the written permission of‘the Eﬁghieer.

Accelerating, Retarding and water-Reducing Chemical admixtures shall compiy
with
AASHTO M 194.

When a retarding admixture is required it shall be Type D, a water -reducmg -
retarding admixture as designated in the above specification. ,

Care should be taken not to combine chemical admixtures together in to a mixture
unless they are compatible.

Chloride accelerators shall not be used. Admixtures shall not contain calcium
chloride, calcium formate, or trlethanolamme An au«entrammg agent shall be
included in the mix,

T
[

T aGa

-
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The Contractor shall submit details of the nominated mix and the Contractor shall
nominate the proprietary source, type and name for each admixture to be used.
Documentary evidence of the quality and chemicals compatibility shall be furnlshed :
by the Contractor to the Engineer upon request at any stage of the work V

(d) Air-entraining admlxtures
Air -entralnmg admixtures shall comply with AASHTO M154

A certified affidavit and test result evidence based on tests made in a recogmzed
laboratory shall be submitted to the Engineer by the Contractor. .

(e) Aggregates ‘
Aggregates from a single source shall be used in any one-construction work unless
specifically authorized by the Engineer, The maximum soluble sulphate salt content
of aggregates, expressed as percentage SO3 by mass, shall not exceed 0.1 %.

Aggregates containing more than the maximum perm1551ble amount of sulphates or
with visible encrustation of salts shall be washed and drained before being used in
concrete. The Engineer may direct washing or re washing of the aggregates until he
is sahsﬁed that harmful quantrtres of salts are not present :

i) Fine Aggregate

1) Aggregate can be natural sand, manufactured sand, or a comblnatron of natural
and manufactured sand, meeting the following requirement

a) Natural Sand - shall be composed of clean, hard, durable, ‘uncoated grams, free
from lumps or flaky particles, organic matter, loam, or other deleterious substances.

b) Manufactured sand - shall be made from stone meetmg all the quahty
requirements for coarse aggregates. , '

c) Mixtures of Natural Sand and Manufactured sand - when the blend is approved
the two materials shall be stored and batched separately.

2) Organic Impurities :

All fine aggregate shall be free from injurious amounts of organic impurities. Fine
aggregates subjected to the colorimetric test of AASHTO T 21 for organic impurities
and producing a colour darker than 3 shall not be used unless the following criteria
is met: A fine aggregate with the colour darker than 3 may be used provided that
the relative strength at 7 and 28 days is not less than 95% when tested in accordance
with AASHTO T 71.

3) Soundness ’
When the fine aggregate is subjected to five alternations of the sodium
soundness ~ AASHTO T 104 the weighted loss shall/n@t‘exceed 10% by welght

z(‘u

4) Gradation of Fine Aggregate
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For all classes of Portland cement concrete and concrete shall confirm kto the
following gradation: ‘ ~
Table 22-1 Gradation of Fine Aggregate

AASHTO Standard Sieve Designation Percentage by weight passing
9.5 mm_ 100 '
4.75 mm 95-100
2.36 mm 80-100
1.18 mm 50-85
0.600 mm 25-60
0.300 mm 10-30
0.150 mm 1-10
0.075 mm ' ‘ 0-3
(i) Coarse Aggregate

Coarse aggregate for Portland cement concrete shall conform to the following
requirements: SR ‘

1) General- Coarse aggregate shall be clean, tough, durable gravel, crushed gravel,
hard durable rock, metallurgical furnace slag or gravel. It shall be free from soft, thin,
elongated or laminated pieces. If required, coarse aggregate shall be washed to
produce a clean aggregate.

2) Los Angeles abrasion AASHTO T96 shall not exceed 40%.

3) Sodium sulphate soundness test AASHTO T 104, the We"i’ghted’loss Shall not
exceed ' '
15%.

4) Adherent coating in accordance with FLH T 512 shall not exceed
1.0%. '

5) The nominal size of coarse aggregate shall not exceed 37.5 mm. When the spacing
between longitudinal reinforcement is less than 90 mm, ‘the nominal size of
coarse aggregate shall not exceed 19 mm. ‘

In addition, when the slab thickness is 150 mm and over but less than 175 mm, the
nominal size of coarse aggregate shall not exceed 25 mm, and when the slab thickness
is 100 mm and over but less than 150 mm, the nominal size of coarse aggregate shall
not exceed 19 mm. ‘ ‘

6) Gradation of Coarse Aggregate are as follows:

ands

««g{::;
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Table 22-2 Gradation for Coarse Aggfégate

AASHTO Percentage by Mass Passing

Standard -
Sieve(mm) 50 |375 |25 19 125 |95 475|236 | 118
37.5 t019.0 100 | 90-10Q | 20-55. | 0-15 Q5 | _
375 to 4.75 100 | 95-100 35-70 10-30 [ 05

25.0 t0 12,5 100 90-100 | 20-55 | 0-10__| Q-5

25.0t0 9.5 ; 100 90-100] 40-75 [15-35 [ 0-15__ | 0-5

25.0to 4.75 100 95-100 25-60 0-10 |05

19.0 t0 9.5 100 | 90-100|20-55 | 0-15 | 0-5

19.0t0 4.75 100 [ 90-100 20-55 [ 0-10 | 05

19.0 to 2.36 100 | 90-100 30-65 | 5-25 [ 0-10 | 0-5
12.5 t0 4.75 100 | 90-100 | 40-70 | 0.15 | 0-5
12.5t0 2.36 100 [90-100 | 40-70 [5-25 [0-10 [ 0-5

(f) Materials for joints

(i) Preformed Expansion Joint Filler

Preformed fillers for joints shall conform to AASHTO M 33 -
AASHTO M 153 Type II, and AASHTO M 213 and shall be punched
to admit the dowels. The filler for each joint shall be furnished in a
single piece for the full depth and width required for the joint. When
the use of more than one piece is authorized for a joint, the abutting
ends shall be fastened securely, and held accurately to shape by
stapling or other positive fastening.

The use of preformed, closed-cell, polyethylene foam backer joint
filler shall conform to ASTM D 3204, Type I and shall be Iumted to
vertical applications only.

(i) Preformed Elastomeric Compression Seals

Preformed elastomeric compression seals used shall comply with the
requirements of AASHTO M 220. The seals shall be manufactured in-

accordance with an extrusion process, from an elastomeric material ;
consisting entirely of polychloroprene, which is subsequently
vulcanized. '

(i) Preformed Self-Expanding Cork Joint Sealer
This shall comply with the requirements of AASHTO M 153.

(iv) Joint Sealers

Hot-poured joint sealer shall conform to AASHTO M 301. Cold-
poured joint sealant shall be silicone type conforming to US Federal
Specification TT-S-1543A, Class A. The sealant shall be a one-part
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low-modulus silicone rubber type with an ultimate elongatron of 1200
percent.

Silicone Sealant -when specified, shall meet the detailed
requirements as stated in the special provisions or as provided by the
manufacturer. The test methods shall conform to ASTM-D-792,
- ASTM D 2240, ASTM C 794 & ASTM C793-7. The silicone ]omt‘
sealant shall be grey in colour and shall be stored and lnstalled in
accordance with the manufacturer’s written instructions. '

(g) Materials for reinforcing steel, tie-bars
and dowels

Reinforcing steel for concrete pavements shall be of the type, length size,
spacing, and quantity shown on the draiwings and shall meet the
requirements specified herein after.

All steel shall be clean and free from mill scale,
loose rust or oil.

Reinforcement steel may be either deformed steel bars or cold drawn steel
wire conforming to the following; ‘
- (i) Bar Mats

Bar mats shall be cold-drawn steel wire or deformed steel bars from new
billet steel conforming to AASHTO M 31 M. The bars shall be size No. 10.
All bars shall have the tensile requirement of Grade 300 or 400.

Fabrication of bar mats using deformed steel bars shall be in accordance
with ASTM A 184/ A

184 M. Bar mats fabricated using rolled cold-drawn steel wire shall be 1n‘

" accordance with
ASTM A 82.

(i) Welded Steel
Wire Fabric

Welded steel wire fabric shall conform to

Wire fabric shall not be less than 1.5 meters in width and shall be shlpped\

in sheets and not in rolls.
(iii) Tie Bars &
Dowels

Tie bars shall be deformed bars conforming to AASHTO M 31 M All: bars
shall have the tensile requirements of Grade 400. :

Tie bars for use across joints shall have an epoxy coating conforming to
AASHTO M 284/M

N




Volume IIT — Technical Specifications - Addendum

284 M except that the thickness of the cured coating shall be
250 +/- 50 microns.

Dowel bars shall be plain, round bars conforming to AASHTO M 254 type
A or B. They shall be free from burring or other deformation restricting
slippage in concrete.

Dowel bars shall be coated with an approved material to break the bond

between the steel and concrete.

Place dowels and tie bars across ]omts where indicated, correctly ahgned
and securely held parallel to the surface of the finished pavement, such
- that after placement they remain in their specified location. The spacing
and vertical location of dowels and tie bars shall be as ‘detailed except
where the planned spacing cannot be maintained because of form length or

interference with form braces. In such cases, closer spacmg w1th

additional dowels or tie bars shall be used.

All reinforcement, dowels and tie bars shall be clean and free of 011
grease, loose rust and other foreign material when the concrete is placed.
Paint free portions of dowel S, including ends, with two coats of
bituminous emulsion. The unpainted portions of dowels shall be installed
in the initially placed concrete slab. ‘

Dowels installed in contraction joints during paving operations shall be
held securely in position by means of rigid metal frame cradles to prevent
them from rising, sliding out or becoming distorted under pavmg
operations. : :

Dowels and tie bars in fixed form paving shall be placed:by ‘the' bonded-

in-place  method. Installation by removing and replacing dowels and tie
bars in preformed holes, including their Wlthdrawal to ass1st m form
stripping, will not be permitted.

(h) Curing materials

Curmg materials for Portland cement concrete shall conform to the
followmg

Type 1-D, clear or translucent with fugitive dye, or Type 2, wh1t
pigmented.

Burlap cloth made from jute or kenaf shall conform to AASHTO
M 182, Class 4.

White polyethylene sheeting shall conform to AASHTO M 171 for white
opaque polyethylene film.

White burlap-polyethylene sheeting shall conform to
AASHTO M 171. Waterproof paper shall conform to

\¢

~
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AASHTO M 171.

Hay or straw when used for insulation in cold weather shall be dry and
shall not be reused unless otherwise approved. ' T

Liquid membrane -Forming compounds, shall conform to -
AASHTO M 148 :

(i) Separation membrane

Separation membfanes, to be used between jointed reinforced concrete
surface slabs or unreinforced concrete surface slabs and the sub-base,
shall be impermeable plastic sheeting 125 microns thick. S

(j) Concrete requirements

(i) Proportions

Concrete shall be composed of Portland cement, fine aggregate, coarse
aggregate, fly ash, water-granulated blast- furnace slag, water, and
chemical admixtures as proposed by the Contractor and approved by
the Engineer to produce concrete of the specified strength and workability.

Mix design, manufacture, placing, compaction and finishing of fconcrete,
shall be the responsibility of the Contractor. ‘ ' : ‘

Concrete Strength- the mix will be designed to produce concrete Witha
minimum class of C30/25. ' :

The concrete shall contain the amount of cement as directed bgi the
Engineer but in no case shall the concrete contain less than 350 kg/m” .

Water cement ratio, including moisture on the aggregates, shall not be
more than 0.53. This shall be maintained by use of chemical admixtures
and or additional if necessary.

Workability of Concrete -concrete shall be uniformly plastic and workable.
The consistency of the concrete shall be determined by the slump test in
accordance with Method SC-T-42. The slump shall be in the range of 25
mm to 60mm or 37.5mm +or- 25mm for slip - form paving and 4 inches
maximum for hand or other means of paving. e ‘

Air Content -Where the Contractor wishes to use an air-entraining agent,
the total air content in the freshly mixed concrete shall be M + 1%, where
is the target value within the limits of 2% to 4%. Tests shall be conducted i
accordance with ASTM C 231.

The percentage of entrained air voids in the mix shall be from 3 t
percent. '

Where concrete is to be cast between fixed forms the nominaln’;d’ximum
size of the mix shall be 40mm. ‘

Where the Engineer has approved of the placement of concrete by means
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of a self-propelled slip-form paving machine, the mix design, slump and
workability shall suit the machine proposed for use.

(i1) Determining the Mix Proportions
1. General

The preliminary proportions of cement and aggregate required for
producing concrete which complies with the requirements of these
Specifications shall be determined by way of laboratory tests on concrete
manufactured from the cement, coarse and fine aggregates, admlxtures (1f
any) and water proposed for use in the works. o

2. Preliminary Tests

At least sixty days prior to the construction of the trial pavement as
specified in Clause 7117, the Contractor shall submit to the Engineer
samples of all the components of the concrete he proposes to use, and a
report by an approved testing laboratory showing the mix proportions
proposed for each combination of material sources for the concrete. The
report shall also show the following: '

e The results of tests on the specified properties of all componenfs. o

e The .relatioﬁship between the 28-day compressive strength andjﬂexu’fal
strength of the concrete at each of at least three water : cement ratios
namely 0.48, 0.53 and 0.58. ‘ o

© The effect of the particular admixture (if any) proposed by the
Contractor in regard to variations in admixtures, air content (if air
entraining) and concrete setting and sawing times.

® The effect of at least three water contents on concrete consistence.

In determining the relationship between compressive and flexural strength,

the tests shall be based on not less than six compresswe—strength :
specimens and six flexural-strength specimens for each water :
ratio. All strength tests shall be conducted in accordance with ASTM C;
and ASTM C78. '

3. Changes in the Mix Proportions or the
Materials

If during the progress of the work the requirements set out in Sub-claus
7102(j) are not being met by concrete manufactured from the materials or
material mix proportions being used, the Contractor shall immediately
cease producing such concrete and shall effect such changes to the mix
proportions and/or materials as may. be necessary in order to. meet those
requirements.

If during the progress of the work the Contractor wishes to use materials or
mix proportions other than those originally approved, or if the materials
from the sources originally approved change in regard to properties, he

34
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shall before proceeding with further work submit adequate evidence to the
Engineer that the new materials or combination of materials will produce
concrete which complies with the requirements of Sub-clause 7102(j) and
will not bring about detrimental changes in the properties of the concrete.

Any such changes made shall be at the Contractor's expense, and no extra
payment will be allowed by reason of such changes.

Where concrete is placed by hand and vibrated or finished w1th hand
equipment, the requirements of Sub-clause 7102(j) shall remain applicable
irrespective of the size of the concrete panel or concrete patch placed. The
mix proportions, however, shall be adjusted to promote hand placing,
vibrating and finishing, and only if the Contractor has produced written
proof to the Engineer that the requirements of Sub-clause 7102(j) cannot be
complied with under the circumstances, will the Engineer change the
requirements in accordance with Sub- clause 7102(])(11)4 at his own.
discretion. ~ V

(ii1) Changes in Requirements

The Engineer shall have the power, at any time during the progress of the
work, to order changes in the requirements set out in Sub-clause 7102 J.In
such cases, the Contractor shall be compensated in accordance with the
terms of the General Conditions for the additional cost of materials or
additional handling, placing and/or other costs, if any, entailed by such
changes. If such changes result in savings, the Engineer shall recover such
savings from the Contractor. E

(k) Handling, measuring and batching materials for concrete

(i) Storing the Materials

Stockpiling of aggregates, the location and preparation of the sites,
minimum size of pile and the method adopted to prevent coning or ot}
segregation of component sizes shall be subject to the approval of
Engineer.

Each layer shall be completely in place before beginning the next, ‘which™
shall not be allowed to cone down over the next lower layer. Under no
circumstances will coning of stockpiles be permitted. :

Aggregates from different sources shall not be stockplled together
unless approved by the Engineer.

The fine aggregate and coarse aggregate shall be separately weighed into
the hopper in the respective amounts set by the Engineer in the job mix
approval.

Cement shall be stored in a silo or in a dry weatherproof shed with a
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raised wooden floor, and each consignment shall be stacked separately.
Cement shall be used in the order in which it has been delivered -at the
site. SRR

The various types of admixtures shall be properly marked an'cil,‘
stored separately. :

(i1) Transporting ‘ : ‘
When mixing of the concrete is to be done at the job site, materials shall be -
transported from the batching plant to the mixer in vehicles aPpropriate for
this job. ; o S
In the dry batch process, bulk cement shall be transported to the roadside
paver in watertight compartments carrying the full amount of Cement
required for the batch, or, if permitted, between the fine and coarse
aggregate. .
Concrete shall be so transported to its final position that segregation or

loss of any of the ingredients, or contamination will be prev_ented' and that
the mix is of the required workability at the point and time of placing.

Concrete shall be protected against rain, heat, direct sunlight and/or
evaporation by means of covers on all open vehicles. No additional water
may be added in transit or where delivered. : ' :

The time lapse from the moment when the cement and aggregate are
intermingled up to the time of placing and compacting the concrete shall
not exceed 60 minutes when concrete is transported In truck agitators,
and shall not exceed 45 minutes in mild weather or 30 minutes when the

concrete temperature is 30°C or higher when transpdrted in ordinary
trucks. ‘

(ii) Proportioning the Components

All components shall be accurately proportioned in approved automatic
proportioning devices to within the following tolerances, and supplie
separately at the mixing drums. ’ ' SRR / y
a)Cement:+2% of the prescribed mass of cement. -

b) Aggregate: Each fraction within + 3% of the prescribed

mass of the fraction in question. ’ ' 3%
c)Water:+2% of the prescribed volume or mass.

Admixtures: Admixtures shall be admixed in part of the mixing water
after having been carefully measured in an automatic proportioning device
capable of proportioning the admixture in quantities, which will not
deviate by more than 2% from the required quantities, and shall be done
so as to spread the agent uniformly throughout the entire concrete mix
during the mixing process. ‘ R

Water for the mix may be measured by volume or by weight. The accuracy
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of the water - measuring equipment shall be within a range of error of not
over 1%, and shall be so arranged that the measurement will not be
affected by variations of pressure in the water supply line and will be
accurate under all construction conditions encountered. :

Methods and equipment for adding air-entraining. agent o} ;'o,ther
admixtures into the batch, shall be as recommended by the manufacturer. ‘

(iv) Mixing the Concrete
1. Batch mixing

All concrete shall be mixed in mechanically operated batch mixers. The
concrete may be mixed at the site of the work in a central-mix plant, in
truck mixers when allowed, or in a roadside paver.

The mixing period shall be at least 90 seconds, but may be feduced to as
little as 50 seconds by or increased by the Engineer if necessary, to produce
a homogeneous mass. :

The production capacity of the mixing plant shall be in accordance with
the capacity of the paver used. Where the mixing plant is supp]ied with
more than one drum, the same unit shall be used for proporhonmg the
components. ~ :

The drums shall always be kept clean, and all build-up sha]l be removed |
The total period between the times that the cement is placed in the drums
until mixing starts shall not exceed 15 minutes. :

An overload up to 10% above the mixers nominal capacity may be
permitted provided concrete test data for strength, segregation, and
uniform consistency is satisfactory and no spillage of concrete occurs.

Concrete shall not be mixed when either the coarse or fine aggregate

contains frozen particles. No more concrete shall be mixed than can'be

placed, finished, and covered during dayhght unless the - Engmeer
approves an artificial hghtmg system. ;

2. Transit-mixing

k i’. < |
The Contractor will be permitted to use appropriate truck mixers, which%
agitate previously mixed concrete in transit. : ¢

L : Ry 7
Mixed concrete from the central - mixing plant shall be transported in truck \\{-
mixers, truck agitators, or non-agitating trucks. The time elapsing from the
time water is added to the mix until the concrete is deposited in place
shall not exceed 30 minutes when the concrete is hauled in non-agitating
trucks, nor 60 minutes when hauled in truck mixers or truck agitators.

22.2. Placing concrete
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(a) Compacting

The concrete shall be fully compacted by means of approved equipment
and shall be free from honeycombing and planes of weakness. The average
amount of air voids as measured in concrete cores shall not exceed 3%
without air-entrainment when measured by ASTM C 173. o

Over-vibration resulting in segregation, surface laitance, or leakage (or any
combination of these) will not be acceptable. '

No paving in the downhill direction will be allowed if tearing of the
concrete occurs. The Contractor shall take the necessary measures to the
satisfaction of the Engineer to prevent tearing of the concrete for example
by carrying out the paving in the uphill direction.

(b) Time for placing and compacting

The placing, compacting and finishing of the concrete shall be carried out
as quickly as possible, and the operations shall be so arranged that in any
transverse section of the pavement the concrete shall be fully compacted
and finished within 2.5 hours of having been mixed. This time shall be
reduced by half an hour for every 5°C by which the concrete temperature
is above 20°C at the time of placing, unless otherwise permitted by the
Engineer. : -

Unless adequate lighting facilities, approved by the Engineer, are provided
beforehand by the Contractor, the placing of concrete pavement shall cease
in good time so that the finishing operation can still be completed during
daylight hours. o o

(c) Adverse weather conditions

(i) Protection against rain and hail

No concrete shall be placed during rainy weather. For the concrete to be
properly protected against rain and hail before it has sufficiently hardened,
the Contractor shall have available at all times frame-mounted waterproof
covers for protecting the surface of the unhardened concrete. In
addition, when slip forms are used, the Contractor shall also. provide /¢
acceptable emergency protection for the slab edges. ' R )

When rain appears to be imminent, all paving operations shall cease and <
the Contractor shall take the necessary steps to protect the unhardened? X
concrete. The Contractor shall be responsible for the repair of any damage
to the concrete, the texturing or the curing compound that may occur.-

(ii) Cold-weather paving

All reasonable precautions shall be taken to prevent the temperature of the
pavement concrete from failing below 5°C during the first 48 hours after
casting. ' : o
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When prevailing temperatures are low or when cold weather is forecast
and there is a danger that the temperature of the freshly constructed
concrete pavement will fall below the prescribed limits, the Contractor
shall either cease all pavement operations -or he may be permitted to
proceed, provided that the Engineer is satisfied that adequate protective
measures are available and will be taken to ensure that the
temperature of the pavement will be maintained above 5°C for the
period stated. :

The Contractor will be responsible for the quality and strength of the
concrete placed during cold weather, and any concrete injured shall be
removed and replaced without additional compensahon

Concrete shall not be mixed when either the coarse or fine. ~aggregate
contains frozen particles. :

(i) Hot-weather paving

When paving is done during hot weather and when the temperature of the

fresh concrete can be expected to exceed 25°C, the Contractor shall
implement appropriate precautionary measures to place the concrete at the
coolest temperature practicable.

Paving operations shall cease when the concrete temperature as
discharged at the paver exceeds 32°C. :

(iv) Responsibility for protection

The Contractor shall be responsible for the quality and strength of the
concrete placed and for its protection, and any concrete damaged by
adverse weather (e.g. any combination of high ambient temperature, low
humidity, wind, rain and hail) shall be removed and replaced at the
Contractor’s expense.

(d) Maintaining continuity during ’”%g,k 4;
b}

placing 5 4
The Contractor shall make adequate advance arrangements for prevenhng\
delay in delivering and placing the concrete.

An interval of more than thirty minutes between the ‘placing of any two
consecutive batches or loads of concrete shall constitute sufficient reason
for the Engineer to have the paving operations stopped, and the Contractor
shall then, at his own expense, make a construction joint in the concrete
already placed, at the location and of the type directed by the Engineer. .

Paving operations shall be continuous, and the rate of paving shall be
adjusted to suit the rate of delivery of the concrete.

(e) Width of placing

The width of concrete pavement strip to be placed in a single
uninterrupted operation shall be as shown on the Drawings or specified in
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the Project Specifications.

22.3. Side-forms, rails and guide

wires

(a) Side-forms

Side-forms and rails shall be so designed, manufactured, set and supported
that the completed concrete pavement will comply with all  the
requirements of Clause 7118. ' \

Where the forms are tested with a 3m straightedge, the top edge shall not
deviate by more than 3 mm at any place, neither the sides by more than 6
mm. The sides shall not deviate by more than 3 mm from the vertical. The
height of the side-forms shall not be less than the nominal thickness of the
concrete slab less 15 mm, and the resulting opening between the side-
forms and the layer on which it is supported shall be caulked with a
stiff mortar consisting of one part of rapid-hardening cement and 3 parts of
sand by volume and finished vertically on the inside, and the mortar shall
have hardened before any concrete may be cast against it. ‘ ' :

The rails, side-forms and running surface shall be kept yclea’n in front of
the wheels of all paving equipment. o o

Side-forms shall not be removed before the concrete  has “hardened
sufficiently to prevent damage being done to the sides and loosening of tie-
bars or dowels, if any, and not earlier than 6 hours after the completion of
the construction of the slab. The side-forms shall also be removed in a
timely manner to permit the sawing of transverse joints up to the edges of
the concrete slab.

Projecting tie-bars and/or the concrete shall not be damaged ‘du‘ri’ng ‘
removal of the side-forms. Before any side-forms may be ordered or
- brought onto the site, particulars regarding the side forms shall have been

approved by the Engineer.

(b) Rails

The wheels of spreading and finishing machines and frame-mounted covers
shall not run directly on the top surface on the side-forms but on rails
rigidly attached to the forms, unless the forms are specially made to double
as rails. : IR

(c) Electronic control systems

Where a slipform paver is used, the alignment levels for placing the
concrete shall be controlled automatically from guide wires by sensors
attached at the four corners of the slipform paving machine. The alignment
and level of ancillary machines for finishing, texturing and curing shall be
automatically controlled relative to the guide wires and to the surface and

o &
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edges of the slab.

Guide wires shall be so designed, manufactured and fixed that‘t;he paVer'
will be capable of producing a completed slab, which will comply with the
requirements of Clause 7118, ~ »

Other control methods will also be considered, and should‘ the Engineer be
satisfied that they will produce satisfactory results, their use will havev to be
approved in writing. e '

(d) Inspection of side-forms, guide wires and rails

Before any concrete may be cast, the Engineer shall approve all assembled
side-forms, guide wires and rails. For this purpose, the Engineer- shall be
given sufficient notice and opportunity. '

Approval by the Engineer will not relieve the Coritra‘ctOr of any of his
obligations to construct the concrete slab in accordance with the specified
dimensions and tolerances. '

224. Placing, compacting and finishing with side-
forms

The paving train shall consist of several poWered machines that spread,

compact, finish, texture and cure the concrete in a continuous operation.
(i) Placing and Spreading

The concrete shall be spread uniformly by means of a" purpose-made
mechanical hopper spreader running on rails and capable of spreading the -
concrete uniformly to a specified level and to a uniform uncompacted
density over the entire surface of the slab. The machines shall be capable
of being rapidly adjusted for changes in slab thickness or cross fall.

(it) Compaction

The concrete shall be fully compacted by vibration or by a‘combination of
mechanical surface vibration, internal vibration and tamping. The power
supply to the vibrators shall cut out automatically as soon as the
compaction equipment stops moving. ‘

Suitable internal vibrators shall be used against the side forms and at joint /7%
assemblies to ensure compaction throughout the pavement layer. '

(tii) Final Finishing

The surface of the concrete shall be finished smooth and true to grade an ? ‘

level by means of an initial finishing machine equipped with a transverse \ tﬁm

or oblique oscillating beam. T

The final finish of the surface of the slab shall be carried out by a machine
that incorporates twin oblique oscillating finishing beams. The beams in
the case of both machines shall be readily adjustable for both height and
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tilt. The leading beam shall be vibrated. The beam shall be supported on a
carriage with two wheels on either side, at least 4 metres apart in the
longitudinal direction. The oscillating beams shall be of rectangular section,
spanning the full width of the slab and each weighing not less than 170
kg/m. ~ -

Hand-finishing of the concrete surface shall be reduced to the absolute
minimum and shall be used only to correct minor imperfections and marks
on the surface. R

Before the concrete starts setting, all pavement edges and the edges of
joints shall be rounded off to the prescribed radius.

After finishing, the Contractor shall test the concrete surface with a
straightedge of at least 3 metres in length. Irregularities indicated by the
straightedge shall be removed with a long- handled hand-operated
scraping straightedge of at least 3 metres length. A gangplank syhall-_b‘e
used when walking on the concrete. ' ‘

(iv) Constructing the Concrete Pavement in More than One Contiguous

Strip ‘

Where concrete is placed adjacent to an existing pavement, that part of the
paving equipment running on the existing pavement shall have flanged
wheels on flat-bottom section rails weighing not less than 15 kg/m or by
replacing the flanged wheels on that side of the machines by smooth
flangeless wheels. Before the paving operation commences, the surface
regularity of the existing pavement shall comply with tests specifications
and be thoroughly cleaned and brushed to remove all extraneous
materials. The wheels shall run at a distance of not less than 300 mm from
the edge of the pavement to prevent the pavement edge from spalling or
cracking. . |

No equipment shall be run on the existing pavement until the concrete is
strong enough to prevent damage from occurring, but in any case not
earlier than 14 days after the construction of the slab. ' :

Where visible cracks occur or any other damage is done to the paVement,
further work involving the paver shall be suspended immediately.

The Contractor shall repair all damage at his own cost.

22.5. Placing, compacting and finishing with slipform
equipment o

(a) General

Slipform paving equipment shall be used for spreading, compacting,
floating and finishing the concrete in a continuous operation and in such a
manner that a minimum of finishing by hand will be required and a dense
and homogeneous concrete to the proper level and grade will be produced.
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(b) Placing and spreading the concrete

The concrete shall be deposited without segregation ahead of the paver
across its whole width and to a height, which at all times is m'excess of the
required surcharge. ' e

The deposited concrete shall be struck off to the necessary average and
 differential surcharge by means of a strike-off plate or screw auger device
extending across the entire width of the slab. The strike-off -equipment
shall be capable of being rapidly adjusted for changes in slab thickness or
crossfall. ‘ SR

(c) Compacting and finishing

The slipform paver shall compact the concrete over the full paved width
by means of internal vibration only or by a combination of internal and
surface vibration. The vibration shall be variable with a maximum energy
output of at least 2.5 kN per meter width of slab per 300 mm depth for a
laying speed of up to 1.5 metres per minute or prorata for higher speeds.

The level and grades of the surface shall be automatically fcont‘rblled :
within the prescribed tolerances by means of a sensing device running on
guide wires as specified. ’

The consistence of the concrete shall be so controlled that the edge slump
will not exceed the tolerance specified in Division 10100 of these
specifications.

If approved by the Engineer, metal side-forms of sufficient thickness may
be used to maintain the proper shape and line. ‘ '

After the concrete has been finished by the finishing devices incorporated
in the slip form paving equipment, the surface of the concrete shall be
checked by means of a straight-edge of not less than 3.0 metres in length.
High spots indicated by the straightedge shall be removed by hand floats.

After the final finishing and texturing of the concrete, but before curing,
the pavement edges shall be rounded to the prescribed radius.

(d) Constructing the concrete pavement in more than one
contiguous strip

Except for the wheels, which are in the case of slipform pavers to bé( &
replaced with rubber cushioned crawler tracks; the provisions of Su11§f
clause 7106(iv) shall apply when concrete is being placed in more than OI% g{\}, \
contiguous strip. \

(e) Track support :

The Contractor shall at his own cost ensure that adequate track support is
provided to suit the needs of the slip form paver, either by extending the
upper pavement layers or by providing alternative support layers. -
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22.6. Placing, compacting and finishing with hand
equipment

- (a) General o o
Where the slabs are too small or irregular, or the site is so restricted as to
render the use of the methods described in Clauses 7106 and 7107
impracticable, concrete shall be placed, compacted and finished by means
of hand-guided twin vibratory beams and poker vibrators. If necessary, the
consistence of the concrete shall be adjusted so as to be suitable for
placing with hand operated equipment. o

(b) Forms . : -
Side forms complying with the requirements of Clause 7105
shall be used. :

(c) Placing, spreading, compacting and finishing the concrete : o
The concrete shall be placed and spread uniformly to a surcharge of about
one-fifth more than the final pavement thickness and shall then be
compacted, struck off and finished to the level of the side forms.

‘The concrete shall be compacted by means of vibrating finishing beams. In
addition, internal poker vibrators shall be used for slabs thicker than 150
mm. where used, the pokers shall be inserted at points not more than 500 ,
mm apart over the whole area of the slab, and adjacent to sideforms 'or, the
edge of a previously constructed slab. ' ‘

The surface shall be regulated and finished to the level of the sideforms or
adjacent slabs by using twin vibrating beams. The beams shall be of metal
with a contact surface at least 50 mm wide and a. vibrating unit having a
minimum centrifugal force of 4 kN with a frequency recommended by the
manufacturer or an equivalent compactive effort. The vibrating beams shall
be moved forward at a steady speed of 0.5 m to 1.0 m per minute while
vibrating over the compacted surface, to produce a smooth finish., o

The surface shall then be further smoothed by at least two passes of a
scraping straightedge with a blade length of not less than 2.4 m.

The final surface finish of the concrete shall be effected by means of hand- P o
operated floats. The finishing of the concrete surface shall be to'ﬂ’le,sameﬁ:‘; (e N
standard as specified in Division 8200 of these specifications. = : D

22.7. Steel
reinforcement

(@) General ' \
Spacing of bars shall be as indicated on the Drawings or specified\ %=
in the Project Specifications. R ™~

Laps in longitudinal bars shall not be less than 35 bar diameters or 450 mm
whichever is greater. In continuously reinforced concrete slabs, only one
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third of the laps may be in any one transverse section, except in single bay
width construction where half the laps may be in any one transverse
section. There shall be a minimum of 1.2 m longitudinally between groups
of transverse laps or laps in prefabricated reinforcement sheets.
Alternatively, the reinforcement may be butt welded.

Laps in any transverse reinforcement shall be a minimum of
300 mm.

Where prefabricated reinforcement sheets are used and longitudinal and

transverse laps would coincide, no lap is required in the transverse

bars within the lap of the longitudinal reinforcement. These transverse -
bars may be cropped or fabricated shorter so that the requirements for
cover are met. Alternatively, prefabricated sheets incorporating splices (i.e.
flying ends) may be used to provide nesting of reinforcement in both -
directions at lap positions. The lengths of the laps shall be the minimum

values previously stated. ' ‘

If the reinforcement is positioned prior to concreting, it shall be fixed on
metal supports and retained in position at the required depth below the
finished surface and distance from the edge of the slab so as to ensure. that
the required cover is achieved. ‘

Reinforcement assembled on site shall be tied, or firmly fixed, at sufficient
intersections to provide sufficient rigidity to ensure that the reinforcement
remains in the correct position during construction of the slab.

Alternatively, when a reinforced concrete slab is constructed in two layers,
the reinforcement in the form of prefabricated sheets may be placed on or
into the bottom layer, which shall be spread and compacted to such a level
that it will support the reinforcement without distortion at the required
position in the slab. The sheets shall be tied together at overlaps and after
the second layer has been spread and compacted, the reinforcement shall
have the required cover. -

When a reinforced concrete slab is constructed at maximum width of 6 m

or more, the transverse reinforcement in the center of the slab shall be a /@Tﬁ?‘s“%
minimum of 12 mm nominal diameter bars at 600 mm center to center. This
reinforcement shall be at least 600 mm longer than one third of the width o
the slab and be lapped to other transverse reinforcement bars or sheets, dt
be continuous across the whole width of each slab.

(b) Jointed reinforced concrete slabs

The reinforcement shall be so placed that after compaction of the T
concrete, the cover below the finished surface of the slab is as indicated on
the Drawings, with a tolerance of +/- 10 mm for slabs less than 270 mm
thick and +/- 20 mm for slabs 270 mm thick or more. o

The vertical cover between any longitudinal joint groove forming strip and
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any reinforcement shall be a minimum of 300 mm.

Any transverse bars shall be at right angles to the longitudinal axis of the
carriageway. Any transverse reinforcement shall terminate at the specified
distance from the edge of the slab and longitudinal joints as shown on the
Drawings, with a tolerance of +/- 25 mm. No longitudinal bar -shall lie
within 100 mm of a longitudinal joint. The reinforcement shall terminate
300 mm +/- 50 mm from any transverse joint, excluding emergency

construction joints. : N P

(c) Continuously reinforced concrete slabs

The reinforcement shall be positioned with the diameters and spacings as
shown on the Drawings. Except where otherwise shown on the Drawings,
the longitudinal bars shall be parallel to the centreline of the road.

The reinforcement shall be positioned so that, after compaction of the
concrete, it shall be at mid-depth of the specified thickness of the slab
*/- 25 mm. No longitudinal bar shall lie within 100 mm of a
longitudinal joint. In reinforcement assembled on site, IOngit'udinal?bars
shall be placed immediately above any transverse bars, which shall be at
right angles to the longitudinal axis of the carriageway or as otherwise
specified or shown on the Drawings. I B

Any transverse reinforcement shall terminate at the specified distance
from the edge of the slab and longitudinal joints as shown on the
Drawings, with a tolerance of + /-25 mm, ‘

22.8. Surface
texure ‘

(a) General

After the concrete has been placed, spread, compacted, finished and
completed and before the curing membrane is applied, the surface of the
concrete shall be provided with a surface texture. B . ‘

The direction of texturing shall be at right angles to the longitudmal l
axis of the pavement. ‘ :
The surface texture shall be applied and completed before the concrete is so

hard that the surface will be torn and coarse aggregate unduly loosened
during texturing. ‘ ' o

(b) Equipment

The required texturing shall be effected by means of a machine which
spans the full width of the concrete pavement and which is guided in
regard to both level and direction by the rails in the case of sideform
construction or by the paver guide wires in /tb%f‘;tgasémofxslipform

S i
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(i) Burlap Drag Equipment

Unless otherwise authorized by the Engineer, the burlap drag shall be
attached to the front of the texturing machine or to an additional machine

which spans the full width of the concrete pavement and is placed in such
a way that the full width of the concrete pavement is covered in one
operation and, when not in use, the entire drag can be Iif;ted;y,clear} off the

pavement.

The dimensions of the burlap drag shall be such that at least 1.0 m of the
material is in contact with the surface of the concrete pavement measured
in the direction in which the drag is being moved. The burlap drag shall
consist of at least two layers of approximately 340 g/m burlap with the
bottom layer at least 150 mm longer than the top layer at the dragging

end; however, at the discretion of the Engineer, the number of layers may

be increased to four. The transverse threads of the trailing 150 mm to 300
mm of the burlap drag shall be removed. ‘

(i) Tine Grooving Device (Grooving Comb)

The pavement shall be grooved by means of a metal tine grooving device.
The tines shall be made from flat spring steel approximately 0.6 mm in
thickness and 3 mm in width, 125 mm in length and spaced at between
12 mm and 25 mm in an approved random pattern. The Engineer
may, however, require a different random pattern or equal spacing of the
tines during the course of the work, and provision shall be made to supply
different sets of combs as required. No additional payment will be made
for the first two changes in the spacing of the tines. - o

The combs for applying the texturing shall be at least 3.0 m wide. It must
also be possible to adjust the combs to a lower position in order to
compensate for wear. -

(ii1) Burlap-Drag-and-Grooved Texture

This texture shall be obtained by first applying a burlap-drag finish to the
concrete surface and then by grooving it with a grooving comb. .

The first pass of the burlap drag shall be made as soon as construction
operations permit and before the wet sheen has disappeared. from the
surface. Burlap dragging shall be repeated until a gritty and wuniform
texture having the required depth of texture has been obtained.

Every morning the burlap drag shall be wetted and kept moist
throughout the day. At the end of each day's pour the burlap mats shall be
cleaned or discarded and replaced with new burlap if cleaning is not
possible. o

After the concrete has hardened, all loose part
cutting of the grooves shall be broomed off
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brooms or mechanically operated rotary brooms.

When measured with a suitable depth gauge, the grooves shall be not less :
than 2 mm and not more than 4 mm in depth. B

The Engineer may permit the use of texturing equipment other than the
grooving comb, provided that it produces a texture similar to that
produced by the metal tines. ‘ :

(c) Hand texturing

Texturing the surface with hand-held brooms or combs shall be allowed
only where the pavement is so small or irregular, or the site is so restricted
as to make the use of the texturing machine impracticable, or in cases of
mechanical breakdown of the texturing machine, in which case it may be -
- used for the required texturing of concrete already placed. The brush or
comb to be used then shall be of the same type and width used in the
machine. ‘

In order to ensure straight grooves, the comb shall be operated against a
straight-edge placed at right angles to the pavement centreline. o

The same requirements regarding groove dimensions or texture depth
as for machine- texturing will apply. ’

22.9. Curing ' R :
The exposed surfaces, including the sides of the slab, shall be treated
immediately after the required texturing of the surface has been effected
and after the side formwork has been removed by the application of a
white-pigmented curing compound as specified in sub-clause 7102.8 above
in accordance with the directions of the manufacturer. '

The curing compound shall be sprayed onto the surface at a rate of

0.35 liter/ m? or as approved by the Engineer by means of a mechanical
distributor capable of producing a fine fog-type of spray, which will not
damage the surface of the concrete. The curing compound shall be applied
in two layers with the distributor moving in opposite directions for the two /s

applications. Coverage shall be uniform over the entire surface and th%fi
rate of application of the curing compound shall be carefully controlled. /&

During spraying operations, the curing compound shall be continuousl !
stirred mechanically to keep the pigmentation in suspension. The spra
nozzles shall be adequately protected against wind.

After shutting off the spray nozzles, no dripping of curing compound on
the concrete surface may occur. If necessary, the Contractor shall provide
drip pans suspended below the nozzles to prevent dripping of the cufing
compound onto the pavement. o

The curing membrane shall be maintained intact for at least sevben’ days
after the concrete has been placed. Any damage to the curing membrane,

(
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caused by the Contractor's activities, shall be repaired by hand-spraymg
the affected areas. :

Areas inaccessible to the mechanical distributor such as odd shaped areas,
or those with varying widths or shapes, shall be sprayed with curing
compound by means of approved hand spraying eqmpment at the
specified rate of application.

22.10.

Transverse

joints

(a) General

Transverse joints shall be provided in unreinforced and ]omted remforced
concrete slabs and shall be contraction, expansion or warping joints at the
spacings shown on the Drawings or as spec1f1ed in the Project
Specifications. : '

Transverse joints shall be straight within the following tolerances along
the intended line of the joint, which is the straight line transverse to
the longitudinal axis of the carriageway except where otherw1se shown
on the Drawings. ' '

(i) Deviations of the filler board or bottom crack inducer from the
intended line of the joint shall not be greater than +/- 10 mm;

(i) The best fit straight line through the joint groove as
constructed shall not be more than 25 mm from the intended line
of the joint;

(iii) Deviations of the joint groove from the best fit stralght line of
the joint shall not be greater than 10 mm.

Transverse joints on each side of a longitudinal joint shall be in lme w1th
each other and of the same type and width. ‘

Concrete pavement layers shall be isolated from fixed structures by
expansion joints, or earthworks or a granular layer over the structure, or
by bridge-type expansion joints, or by lengths of fully flexible pavement
construction. End of pavement surface slabs shall have a transition bay as
shown on the Drawings, leading into the fully flexible construction.

(b) Contraction joints

Contraction joints shall consist of:
(i) A sawn joint

groove

(ii) Dowel bars

(iii) A sealing groove

(c) Expansion joints
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Expansion joints shall consist of:
(@) A joint filler
board
(ii) Dowel bars
(i) A sealing
groove

The filler board shall be positioned vertically within the prefabricated joint
assemblies 'alon‘g,‘the line of the joint within the tolerances given in Sub-
clause 7112(a) above, and at such depth below the surface as will not
impede the passage of the finishing beams on the paving machines.

The joint filler board together with the sealing groove shall provide a
complete separation of adjacent slabs and any spaces around dowel bars
and between the layer underlying the slab and the filler board shall be
packed with a suitable compressible material after fixing the joint
assembly. ‘ ' S

(d) Warping joints

Warping joints shall consist of:
(i) A sawn groove

(ii) Tie bars

(iif) A sealing groove

(e) Construction joints

Construction joints made at the end of a working day in unreinforced
concrete slabs and jointed reinforced concrete slabs shall be contraction
joints. In the event of mechanical breakdown of the concreting machinery,
or at the onset of adverse weather, emergency joints may be formed. '

Emergency joints in unreinforced concrete slabs shall be contraction joints
not less than 2.5 m from the preceding or succeeding joint position.

Emergency joints in jointed reinforced concrete slabs shall be not less than
25 m from the preceding or succeeding joint position. The stop end
formwork shall be sufficiently rigid to ensure that dowel bars, tie bars or
reinforcement will be held in position in compliance with - the
Specification, and placed in such a position that it fpeni_tits the
longitudinal reinforcement to project through the joint for a distance of at
least 750 mm. |

Construction joints in continuously reinforced concrete slabs at end of day
or in an emergency shall not be constructed within 1.5 m of any lap in
the longitudinal reinforcement. The stop end formwork shall b

sufficiently rigid to ensure that the longitudinal reinforcement and the
bars, which project through the joint, are held in the correct position.

22,11
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Longitudinal

joints

(a) General ‘
Sawn or wet-formed longitudinal joints shall be provided in surface slabs
at the positions as shown on the Drawings. Generally, bay widths are not
to be greater than 42 m (or 5.0 m with limestone aggregate) for
unreinforced slabs, or 6 m (or 7.6 m with limestone aggregate) for
reinforced concrete surface slabs with transverse reinforcement. :

Wet-formed longitudinal joints shall consist of wet-formed ]omt grooves,
bottom crack inducer and tie bars except where transverse remforcement is
permitted in lieu. :

Longitudinal joints shall be constructed within the
 following tolerances:
i) Deviations of the bottom crack inducer from the mtended line of
the joint, parallel to the axis of the road shall be not greater than
* 13 mm;

i) The joint groove shall be located vertically above the bottom crack
inducers within

a horizontal tolerance of + 25 mm;
iii) The best fit line along the constructed joint groove shall be not
- more than 25 mm from the intended line of the joint;
iv) Deviations of the joint groove from the best fit line of the ]omt V
shall not be greater than 10 mm. L

Sawn longitudinal joints shall consist of joint grooves.

Tie bars may be replaced by continuous transverse reinforcement across
the joints in continuously reinforced concrete slabs which are constructed
in more than one lane width in one operation, provided that the transverse
reinforcement is a minimum of 12 mm diameter bars at 600 m centers. The
transverse reinforcement in these circumstances shall be protected by
suitable bituminous paint or equivalent coating for a dlstance of at Ieast 75
mm either side of the joint. ‘ D

(b) Longitudinal construction joints

Longitudinal construction joints between separate slabs sha]l have tie
bars with a joint groove. Alternatively, if split forms are used, the
transverse reinforcement, if 12 mm diameter or more, may be continued
across the joint for a minimum of 500 mm or 30 times the diameter of P
the transverse reinforcement bars, whichever is the greater. The transverse
reinforcement in these circumstances shall be protected by suitable
bituminous paint or equivalent coating for a distance of at least 75 mm /
either side of the joint. Where the edge of the concrete slab is damaged it
shall be made good before the adjacent slab is constructed.

b

22.12. Joint - o
grooves é o E T
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(a) General

Transverse contraction or warping joint grooves shall be sawn in the
hardened concrete. Transverse joint grooves, which are initially
constructed less than the full width of the slab shall be completed by
sawing through to the edge of the slab and across longitudinal joints as
soon as any forms have been removed and before an ir‘ld‘uced;cirack

develops at the joint.

(b) Sawn transverse and longitudinal joint grooves ,

Sawing shall be undertaken as soon as possible after the concrete has
hardened sufficiently to enable a sharp edged groove to be produced
without disrupting the concrete and before random cracks develop in
the slab. o ’

The grooves shall be between ¥ and 1/3 of the specified depth of the slab

and of any convenient width not less than 3 mm.

The sealing groove may be sawn to the required width later. Expahsion
joint sealing grooves shall be sealed as soon as practical after sawing. -

(c) Wet-formed longitudinal joint grooves Sl
When slabs are constructed in more than one lane width in one operation,
a joint groove shall be formed by inserting a groove former ahead of the
finishing beams from dispenser. The concrete so displaced shall be
recompacted by a vibrating compactor or similar device, at least 300 mm
wide operating symmetrically along the line of the joint.

After finishing the concrete, the groove-forming strip shall be in the correct
position and alignment, within 10 of the vertical, and to sufficient depth
below the surface to allow for the passage of the finishing beam within the -
range of 0-3 mm below the finished level of the slab. Groove forming strips
in wet-formed longitudinal joint grooves shall be left in place. v

(d) Construction joint grooves in surface slabs S
The grooves shall be formed by fixing a groove former or strip or cork seal
along the top edge of the slab already constructed, before concreting the
adjacent slab. o

5=
A
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Where the edge of the concrete is damaged, it shall be ground or made|:
- good before fixing the groove-forming strip. o ‘

Alternatively, the subsequent slab may be placed adjacent to the first
and a sealing groove sawn later in the hardened concrete to the minimum
depth specified or to the manufacturer’s instructions if greater, and to

sufficient width to eliminate minor spalling of the joint arris, up to a
maximum of 25 mm for longitudinal joints and 40 mm for transverse -

joints. The joint shall be sealed in compliance with Clause \711,6.
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(e) Groove formers and bottom crack inducers ~

Except where joint grooves are sawn, a bottom crack inducer shall be
provided at each longitudinal joint position. The bottom crack inducer
shall be triangular or inverted Y-shaped fillet, with a base width not less
than the height, made of timber or rigid synthetic material. It shall be
firmly fixed to the sub-base so as to remain in position during the whole
process of constructing the slab. s L

The combined depth of groove formers and bottom crack inducers shall be
between ¥4 and 1/3 of the depth of the slab and the difference between the
depth of the groove former and the height of the bottom crack inducer shall
not be greater than 20 mm.

Groove forming sealing strips for wet-formed Iongitudinél, joints
shall be inserted continuously along the joint. . V ‘

2213, Tie bars

and dowels

(a) Tie bars o

Tie bars at the time of use shall be free from oil, dirt, loose

rust and scale. : S
Tie bars in warping joints and wet-formed longitudinal joints shall be made
up into rigid assemblies with adequate supports and fixings to remain
firmly in position during the construction of the slab. :
Alternatively, tie bars at longitudinal joints may be mechanically inserted
by vibration from above using a method which ensures re—;compac'tiokn‘ of
the concrete around the tie bars. o

At longitudinal construction joints, tie bars may be adequately fixed to
side forms or inserted into the side of the slab by a method which ensures
re-compaction of the concrete around the tie bars and adequate bond.

Tie bars in warping joints shall be positioned from the top surface of the
slab within20, -10 mm of the mid depth of the slab. o .
Tie bars in other joints shall be positioned and remain within the
middle third of the slab depth, approximately parallel to the surface and
approximately perpendicular to the line of the joint, with the centre of
each bar on the intended line of the joints within a tolerance of 50mm,
and with a minimum cover of 30 mm below any top crack inducer of joint
groove for slabs 200 mm thick or more, or 20 mm for slabs up to 200 mm /
thick. o @/ g
At transverse construction joints in continuously reinforced concrete, ti¢:} !
bars shall be fixed at twice the normal spacing midway between the* %
longitudinal reinforcement bars so that 750 mm extends each side of the’,
joint at the same level as the longitudinal reinforcement and be tied to the \
transverse reinforcement. Where paving from a construction joint is not
resumed within 5 days, an extra longitudinal reinforcement bar 8 m long
shall be lapped and tied to each tie bar. These extra bars may be combined
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with the tie bars. Where the spacing between longitudinal reinforcement
and the extra 8 m long bars is less than 90 mm, the nominal size of
aggregate shall be 20 mm for a sufficient number of concrete batches to
complete that section of pavement. ‘ : o

Where tie bars are used in longitudinal joints in continuously reinforced
concrete they shall be placed at the same level as the ‘transverse
reinforcement and tied to the longitudinal reinforcement. ‘ ‘

(b) Dowels

Dowel bars shall be free from oil, dirt, loose rust and scale at the

time of concreting; ; o Lo
Dowel bars shall be rigidly supported, both in vertical and horizontal
alignment, on cradles in prefabricated joint assemblies ‘positioned prior to
construction of the slab. For contraction joints, as an alternative to
prefabricated assemblies, dowel bars may be mechanically inserted with =
vibration into the concrete by a method, which ensures full recompaction
of the concrete around the dowel bars, and the surface finished by a
diagonal finishing beam, or a longitudinal oscillating float travelling across
the slab. ‘

Dowel bars shall be positioned at mid-depth from the surface level of the
slab 20 mm. They shall be aligned parallel to the finished surface of the
slab, to the centreline of the carriageway and to each other within the ,
following tolerances after construction of the slab: | S

(i) all bars in a joint shall be within +6 mm per 300 mm length of bar;
(ii) two thirds of the bars shall be within +4 mm per 300 mm length of
bar; : ; ;

(iii) no bar shall differ in alignment from an adjoining bar by more
than 6 mm per 300 mm length of bar in either the horizontal or the
vertical plane; : -

(iv) bars shall be equally positioned about the intended line of
the joint within a tolerance of 25 mm. -

Cradles supporting dowel bars shall not extend across the
line of the joint. ‘

22.14. Sealing of joint
grooves

(a) General : ;
All transverse joints in surface slabs, except for construction joints in
continuously reinforced concrete slabs shall be sealed using one of the joint
seals described in sub-clause 7102 F. Additionally, longitudinal -joints,
which are sawn or widened, shall be sealed. ' I

(b) Preparation of Joint Grooves for Sealing : ; o
That part of the groove former used to form the sealing groove or any
temporary seal shall be removed cleanly without damaging the joint
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arrises to a minimum depth of 25 mm where compression seals are used or
otherwise to such depth as will provide an applied seal to the dimensions
shown in the Drawings after allowing for any necessary caulking material.
If joint grooves are not initially constructed to provide the ,}mir‘ﬁmum
dimensions for the joint seals as given in the Drawings, they shall be
widened by sawing. Joint grooves formed by tapered formers need not be
widened. The sealing grooves shall be cleaned out immediately after
sawing using high-pressure water jets, to remove all slurry from the joint,
before the slurry hardens. :

If rough arrises develop when grooves are made, they shall be ground to
provide 2 chamfer approximately 5 mm wide. If the groove is at an angle
up to 10~ from the perpendicular to the surface, the overhanging edge of
the sealing groove shall be sawn or ground pgrpendicular. If spalling
occurs or the angle of the former is greater than 10" the joint sealing groove
shall be sawn wider and perpendicular to the surface to encompass the
defects up to a maximum width, including any chamfer, of 40 mm for
transverse joints and 25 mm for longitudinal joints.

For applied sealants, the sides of the joint sealing groove shall bescoured
by dry abrasive blasting. This shall not be carried out before the
characteristic compressive strength of the concrete is expected't‘owreach\ 15
MPa. When compression seals are used, the sides of the groove may be
ground or wire brushed.

For hot and cold applied sealants, compressible caulkmg material, de-
bonding strip or tape or cord compatible with the sealant, of a suitable size
to fill the width of the sealing groove, shall be firmly packed or stuck in the
bottom of the sealing groove to such a depth so as to provide the correct
depth of seal as shown in the Drawings with the top of the seal at the -
correct depth below the surface of the concrete.

All groves shall be cleaned of any dirt or loose material by air blasting
with filtered, oil-free compressed air. The groove shall be clean and dry at
the time of priming and sealing.

For applied sealants, the joint grooves shall be primed w1th the relevant
primer for the hot or cold apphed sealant in accordance with the

grooves have been grit-blasted and cleaned.

(c) Sealing with applied sealants L
Sealing shall be carried out continuously along the full length of ]omt %%x - '
any one rip, except for remedial areas. When hot or cold applied sealants ™"
are used, the sealant shall be applied within the minimum and maximum
drying times of the primer recommended by the manufacturer. Priming
and sealing with applied sealants shall not be carried out when the
naturally occurrmg temp d’ature in the joint groove 0 0,

to be sealed is below 10°C, except that between 8~ and 10°C it may be
carried out when the temperature is rising. :

;/55 Ny
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Hot-applied sealants shall be heated in and applied from a
thermostatically controlled, indirectly heated dispenser with a recirculating
pump. The sealant shall not be heated to a temperature higher than the
safe heating temperature nor for a period longer than the safe heating
period, both as specified by the manufacturer. The dispenser shall be
cleaned out at the end of each day and reheated material shall not be used.
The components of cold-applied sealants shall be thoroughly mixed in the

correct proportions in an automatic metering and mixing dispenser or,

for hand application, using a power operated paddle mixer for
sufficient time to produce a homogenous mix and without entrapped
air. As soon as possible after mixing and- within the work life of the
sealant, the material shall be dispensed into the joint, or applied using a
caulking gun, to the concrete below the concrete surface. The tack-free
time shall be achieved within 3 hours for machine dispensed materlal or
within 12 hours for hand applied material. :

(d) Sealing with

compression seals

When compression seals are used, the widths of the seal shall be selected in
relation to the width of the sealing groove, the bay lengths and the
manufacturer’s recommendations so that the estimated maximum width of
the joint opening shall be not more than 70% of the original width of the
seal, the estimated maximum width being calculated on the basis of a
movement of 4 mm per 10 m run of slab. The maximum calculated width
of sealing groove shall be 30 mm. The depth of groove shall be such that -
the contact face of the seal shall be a minimum of 3 mm below the surface
of the concrete. :

Compression seals shall be inserted into the grooves w1thout pl‘lOl‘
extension or rotation and, where recommended by the manufacturer, with
a lubricant adhesive which is compatible with the seal and the concrete.
The adhesive shall be applied to both sides of the sealing groove or the
seal, or to both. The seal shall be positioned with its axis perpendicular to -
the concrete surface. Excess adhesive on top of the seal shall be removed
to prevent adhesion of the top faces of the seal under compression. Except
when compression seals are used in longitudinal joints, the transverse joint
seal shall be continuous across the slab and the longitudinal joint groove
forming strips shall be cut to the required depth after the concrete has
hardened for the transverse seal to be inserted. If compression seals are
used in longitudinal joints where the grooves have been sawn after
construction of the slab, they shall be continuous across transverse
joints, with the transverse seals butted and fixed to the longitudinalseals
with adhesive. '

22.15. Trial
pavement
(a) General




Volume III — Technical Specifications - Addendum

When commencing with paving operations, the Contractor shall construct
a trial section of pavement, in a position approved by the Engineer, to
demonstrate the capability of the Contractor to construct the pavement in
accordance with the Specifications. : U
The trial section shall be constructed with the same materials, concrete mix,
plant and equipment as those intended for use by the Contractor for the
pavement, and he shall also demonstrate the methods he proposes to use
for applying the required surface texture, the construction of ]omts and the
placing of tie-bars, dowels, etc.

Before the Contractor commences with the construction of the trial section,
he shall demonstrate to the Engineer that all items of his paving
equipment are in a satisfactory working order.

An initial trial section of not less than 150 m in length for mechanical

construction, and at least 30 m in length for manual construction, shall be
constructed in one continuous operation and be submitted for approval.
The Engineer shall also be entitled to call for a new trial section to be
constructed at any stage of the contract when changes by the Contractor in
the approved equipment, materials, mix or rate of paving warrant the
construction of another trial section.

The Contractor will be paid for the actual length of trial pavement
constructed as initial trial section and trial sections constructed in

consequence of changes in mixes, techniques, materials, etc, effected by
the Contractor, up to a maximum total length of 300- m for

mechanical construction, and 60 m for manual constructron In addition,
he will be paid for any trial lengths necessary as a result of similar
changes required by the Engineer, notwithstanding the fact that the trial

section built by the Contractor complied with the specified

requirements.

(b) Further trial sections and permission to start constructing the
pavement

The Contractor may, unless advised of any deficiencies in the trial section,
proceed with the construction of the pavement ten days ‘after the
completion of the trial section or such earlier time as the Engmeer may
determine.

In the event of deficiencies in the trial section, the Engineer may order the
Contractor to construct a further trial section, which will again be regarded
as the initial trial section. The Contractor may then proceed with the
construction of the pavement ten days after the satrsfactory completion of
the second or subsequent trial section.

22.16. Construction
tolerances :
The Construction tolerances shall be as specified under D1v151on
10100 of these specifications. : '
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22.17. Process

control

The Contractor shall conduct a sufficient number of tests necessary for
ensuring compliance with the requirements specified in thls Division
during all phases of the work.

Accelerated early compressive-strength shall be conducted regularly w1th
a view to predicting the 28-day compressive strength of the concrete. Test
procedures and methods for the prediction of 28-day compr esswe strength
shall be determined in consultation with the Engineer. :

Where the accelerated tests indicate that the required 28-day compresswe
strengths will not be attained, the Contractor shall immediately effect the

necessary changes to the materials and/or mix proportions in order to
ensure that further work will comply with the requuements o

22.18. Quahty control and
workmanship
(a) General

Routine inspection and testing will be carried out by the Engineer to

determine whether the quality of materials and workmanship comphes
with the requirements of this Division. :

- The assessment of test results and measurements, and the acceptance of
the work, shall be done in accordance with a procedure developed by the
Engineer.

The following shall also apply:

(b) Compressive-strength control

The Engineer may, at his discretion, decide to use the Contractors
test results in the acceptance plan, if he is satisfied that the Contractor has
complied with all the process control requirements.

(c) Relationship between the Compressive and Flexural Strengths
of Concrete
The relationship between the 28-day compressive and the 28- day fIEX\{ :

strengths of the concrete established by the preliminary tests shall ‘b 5 ~ b4
monitored during paving operations by regular tests at the discretion of tt\le\ :

Engineer.
For this purpose, sets of three samples each for both flexural and
compressive strength tests shall be manufactured from the same batch
of concrete and tested for flexural and compressive strength
respectively. : ~

If the test results indicate a relationship which dev1ates from that

established by the preliminary tests, the specified compressive strength,

as specified in Sub-clause 7102(j)(i) shall be adjusted accordingly.

(d) Air Content of Concrete L
If any test for air content shows a value falling outside the specified limits,
the quantity of air- entraining agent added to the concrete mix shall be
adjusted, until the air content of the concrete is within the specified limits.
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(e) Unacceptable Work or Materials S
Any work or materials which do not comply with the specified
requirements shall be removed and replaced with work or materials
which comply with the requirements or, if the Engineer so permits, shall
be repaired as specified in Clause 7121, so that it shall comply W1th the
specified requirements after having been repaired.

(f) Acceptance of Concrete of Inferior Strength or Thlckness at
Reduced Payment ~ :
In lieu of requiring the removal of work that has been re]ected on account

of insufficient strength or thickness, the Engineer may accept such work, at
his sole discretion, at reduced payment for the pavement concrete, on the
following conditions:

Where concrete is deficient in thickness or in strength, the reduced
payment shall be calculated in accordance with the followmg formula

P=(d f(fw)‘l 100
(d?), (fs) ) »

where:
P= percentage of normal compensation
dw= actual average thickness of slab
ds= specified average thickness of slab
= actual 28-day compressive strength of - slab
(average of 28-day compressive- strength tests)
fs= specified 28-day compressive strength of slab

The above shall be subject to the rejection of a pavement with an
average thickness of less than 93.1% of the specified thickness. or strength
of less than 91.5% of the specified strength, as determined above.

Where both thickness and strength are deficient, it will be re]ected if

P is less than 70%. Where P exceeds 100%, normal compensation only

will be payable.

22.19.

Remedial

work

In addition to the requirements specified in Clause 1208, the followmg shall
apply specifically to concrete pavements:

(a) Removmg concrete :

Where any section of the pavement which does not comply w1th the
specified requirements is to be removed and reconstructed, the entire
portion of the slab shall be removed and reconstructed as prescribed by the
Engineer in writing. :
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(b) Removing high spots

Where the Engineer so permits, high spots may be removed by approved
power chisels and planers. After the high spots have been removed, the
Contractor shall, if required, grind the surface up to the nearest

longitudinal and transverse joint in order that all the glound areas WlH“

be neat rectangular areas with a uniform texture. o

On all portions of the pavement where the surface texture has been
destroyed or reduced in depth by grinding, the surface texture shall be
restored by grooves being cut into the concrete surface. The grooves shall
be approximately of the same size and spacing as specified in Sub-- clause
7110(b). '

(c) Repairing joints

Joints along which spalls occur that exceed 5 mm in depth at any point

" measured from the top surface of the pavement, or any other joints,
which in the opinion of the Engineer are unacceptable, shall be
repaired with an approved epoxy resin mortar. The method of repairing
joints requires the prior approval of the Engineer.

(d) Repairing the cracks :
The Contractor shall be responsible for constructing a pavement Wthh will
not exhibit any cracks.

Where cracks occur in the pavement which, in the opmlon of the Engmeer,
do not warrant the removal and reconstruction of the particular section of
pavement, the Contractor shall, if so required by the Engineer, repair such
cracks, in accordance with a method approved by the Engineer.

(e) Rehabilitation of concrete pavements
Where concrete pavements have to be widened or where long continuous
sections of concrete pavement have to be replaced and, in the opinion of

the Engineer, the concrete can be placed with pavers, the work shall b .

regarded as, and shall be measured and paid for as, new work under
applicable items for new work.

(i) Removal of existing concrete
Where any section of the concrete pavement has to be removed, the wh 18,
panel between longitudinal and transverse joints shall be removed,

unless it is specified in the Project Specifications or ordered. by the ™ o T

Engineer that only part of the panel be removed. In such cases, the
concrete shall be removed either over the full length or over the full width

of the panel between joints. Where the edge of the section to be removed

coincides with an existing joint, the edge shall be accurately demarcated in

a straight line and sawn with an approved concrete saw to a depth of at

least 50 mm before the removal of the concrete may commence.
Existing concrete may be broken up in any approved manner, but strict
control shall be exercised to ensure that the adjacent concrete is not
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damaged in any way. The Contractor shall repair any ‘damage to the
adjacent concrete at his own cost in accordance with the instructions of the
Engineer. Such remedial work may involve the partial or complete
replacement of the damaged panel should it be deemed necessary by the
Engineer. ' ' ‘ ~

Care shall be taken at existing joints to ensure that tie bars or dowels are
not damaged or bent so as to render them useless. S
Broken-up concrete shall be removed to approved spoil

dumps. '

(i) Placing new concrete ;

Before concrete is placed, the underlying surface or layer shall be
prepared as specified. ‘ R
Except where concrete is placed in continuous lengths exceeding 50 m,
placing, compacting and finishing with hand equipment shall be carried
out as specified in Clause 7108. Where new concrete is placed next to
existing concrete, the edge of the existing pavement shall be properly
cleaned and all bituminous and other jointing material shall be removed. '
Where various adjacent panels are constructed, the concrete in every
alternate panel shall first be placed. The concrete in the rest of the panels
may be placed only after the concrete in the first panels has sufficiently
hardened so that no damage will be done to the first panels during
construction activities. All formwork shall remain in position for at least 24
hours. ‘ :

(f) Surface texture o
Unless otherwise specified in the Project Specifications, the Contractor
shall produce a surface texture on the new concrete panels which shall be
the same as that on the existing panels.

(g) Joints, tie bars and dowels L %
Joints shall be shaped and tie bars and dowels shall be placed where
indicated on the Drawings and as specified in Clauses 7112 up to and
including 7116. : R
At joints in new concrete, the tie bars and dowels in the existing concrete ‘\%\%%
shall be cleaned, and the tie bars shall be straightened, should any such ™.
bars be indicated on the Drawings.
In regard to bent dowels, the Contractor shall follow the instructions. of the
Engineer. Before concrete is placed, all the bars shall be accurately aligned

as indicated on the Drawings and. specified in Clause 7115. Where the

sliding end of a dowel occurs in existing concrete, the dowel shall be
extracted, cleaned and treated in accordance with the Specifications and

then replaced. o ,

Where tie bars or dowels are shown on the Drawings at joints between
existing and new concrete, but no such bars occur in the existing concréte,

holes shall be drilled in the existing concrete and fresh bars placed and

fixed as prescribed in the Project Specifications. In such cases, the dowels
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shall be placed with their sliding ends in the new concrete. ,
Where no bars are required between the existing and new concrete but
such bars do occur in the existing concrete, such bars shall be cut off flush
with the concrete edge. , , A
All joints between the existing and new concrete shall be sawn after the
new concrete has hardened sufficiently to prevent splintering or other
damage from occurring. Sawing the joints may normally be done from two

- to five days after the placing of the concrete. The width and depth of the
sawn grooves shall comply with the requirements set in the Project
Specifications and on the Drawings.

(h) Repairing joints and cracks in existing concrete

pavement , C
Repairing the joints and cracks in the existing concrete pavement shall be
done in accordance with the requirements set out in the - Project
Specifications and on the Drawings, and as required by the Engineer.

(i) Retexturing : ‘
Where in the opinion of the Engineer the skid resistance of the concrete
pavement surfaces is too low, or the texture is too irregular, and where so
specified in the Project Specifications, such surfaces shall be provided with
a fresh texture. :

The depth of texture and groove spacing shall comply with the
requirements of the Project Specifications. The work shall be done ‘with
approved sawing equipment. ' '

22.20. Opening
to traffic L
No vehicle with an axle load exceeding 20 kN shall travel over the
completed surface within 14 days after it has been completed, or such
longer period as may be directed by the Engineer. S

23.0 BUILDING WORKS -
Technical specifications for the rehabilitation of milk collections centers wi
apply for these works. However below are additional specifications.

23.1. Sanitary appliances o '
Any sanitary appliance provided with a siphon and connected with a gate
valve. Pipings are made of galvanized steel of quality and dimension as
provided in the technical specifications. : '

23.2. Discharge pipes in PVC ~ :
All the sanitary appliances shall be connected to the drainage network by
means of P.V.C pipes following the indications given in the plans, with a
minimum slope of 2 cm per linear meter. The unit price also includes cut-and-.
fill of the trenches, as well as other accessories necessary (elbows, t-pieces...)
Dimensions: P.V.C diameter 90 mm, 110 mm, 160mm R '

. 62
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The valves and fittings will be subjected to the prior approval of the
Employer. The taps % that is to say 19 mms external diameterchromes{
Apparatuses: out of white porcelain fixed at the wall in posed on column in

accordance with the parts to pose. The PVC siphons in antisyphonic action

and PVC 63 mm the taps square are envisaged pure each apparatus the WC
with English: out of vitrified white porcelain fixed with screws and provided
with taps square. T

The contractor must prepare all the supports for fixing and prepare the

apparatuses in such way that they are ready to be installed as soon as the

progress of the work allows it. To fix the taps and the pipes, to prepare the
bolts, holds discs and other materials for an effective assembly. The joints

between the downpipes and the drainages in the ground must be stopped”

with hessian, plus a sand and cement mortar or with suitable cement,

23.3. Conduits for water conveyance B
The conduits will be in galvanized steel diameter % and will include all
accessories, safety valve to any ramification of the network towards a flow

apparatus, t-pieces, elbows, , taps braces and connection with the ‘sanitary

appliances.

23.4. Inspection chambers (manholes)
The inspection chambers shall be carried out of bricks
mortar proportioned at 250 kg/m? of sand ;
* Interior walls shall thoroughly smoothened;
* Outside walls shall be protected by a sealing film;
* The foundation shall be carried out on a gravel bed without earth;
* Dimensions: plan view: 40 X 40 X 40 cm |
* The cover shall consist of a reinforced concrete slab 10 cm thick a
provided with a hook to allow its opening at a convenient period;
¢ The manholes shall be built away from the pavements

23.5. Septic tanks

The septic tank shall be carried out in accordance with the plans and shall be

inspected and approved before its closing.

23.6. Soakway pit : ;
Soak away pits shall be carried out according to the plans and shall be
approved before their closing. It includes earthworks, filling using brickbat
and gravel without earth (the filling shall be carried out up to 10 cm below the
in-let pipe). It includes works of a protection fence made out of stick of
minimum 10 cm diameter. '

- Dimensions: Diameter: 1,20 m, Depth: min. 6 m to 12 m according

to the type of the soil
- Cover out of reinforced concrete 15 cm thick.
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23.6. Plumbing o
Sanitary work of facilities relates to the distribution of water inside the
building, the supply and the installation of all the apparatuses, piping of
water supply. This includes all subjections of installation, borings, distinct etc.
The adjustment of the installation, services necessary to the tests and the
acceptance, maintenance, repair and the replacement of all the parts that
would have appeared defective during the guarantee period including the
supply and the installation of the water tanks. ~
a. Water supply '

This includes generally the following: ,
- the passage of the drains through any wall will be done by steel sleeves

sealed with cement of a diameter such as they allow the free dilation of

piping which they protect; _

- Of the flock of asbestos or plasﬁc will be always interposed between

drain and sleeves, no noise due to dilations, will have to be audible.
The sleeves will exceed the grounds finished of approximately. 2 cm;

- the slopes must be always established automatically to allow the
‘evacuation of the air towards the points of purging the rising mains; -

- the air escapes of columns will be done on the last draw-off faucet; -

- the contractor will ensure after main laying with the sleeves, the
obturation of the passages which will be reserved to him; :

- account of dilations will hold to be absorbed by natural fixing
(quadrants, curves); ; '

- The conducts will be out of tubes galvanized internally and outside
with a diameter 19 mm assembled by screwed sockets and hot
galvanized malleable pig iron connections; the sealing being ensured
by Ribbon Teflon on threading, no oxycutting will be allowed. ‘

b. Pipingin PVC

PVC pipes: polyvinyl chloride pipes will be of minimum type PN10. Their

assembly will be obligatorily carried out by means of the nontoxic products

and accessories suitable such as the t-pieces, elbows, sleeves, valves and
fittings etc... All the downpipes for the rain drainage will be out of PVC
diameter 110 mm; they will be hard and ringed. In the test of deformaﬁon, a
200 mm length will be uniformly charged at the ambient temperature with
(20+2) ° C. The charge to be applied is 2 N/Cm?2 of projected surface, namely
2N/em2x20 cmx10 cm = 400N after 30 minutes under charge, the
malformation should not exceed the 12%. of the initial external diameter.

23.7. Plumbing accessories -
In addition to the sanitary apparatuses and piping, the contractor will have to
envisage the plumbing accessories for the rehabilitaion of the sanitary

devices and existing plumbing. e-are: The taps, siphons, valves of square,

64
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Niple, Tenflon, flexible Pipe, complete mechanism for WC, lid for WC and
drives out box union etc. ' L

23.8. Protection and Tests (galvanized steel piping)

Protection of the pipes

A particular care must be taken during construction to preserve the pipes. Itis
necessary to stop the open end of the pipes with a bridge plug. The contractor
will have to make sure that the stoppers remain in place until the installations
are complete. '

Sleeves

All pipings crossing the floors or walls, will pass to through a gaNa‘nizedsoft ‘
forged pipe, cut to the width suitable and of diameter higher of 6 mm

minimum than the pipe having to cross the floor.

Test

All work must be tested according to the section required before being

covered. All the distributions of water must be tested with a pressure twice

higher than the normal pressure throughout one 15 minute. Al fhebu’ried

pipes and pipes of ventilation must be tested with a pressure of two meters at
the highest level and maintained for 4 hours duration. The contractor will
have to include all the equipment and the necessary manpower for the tests.
After the distribution system passed the test, with satisfaction. The system
must be completely washed before water is used for domestic use.
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7. Response to bidders’ requests for clarifications:

No. Questions as raised by potential bidders Client’s- Response - .

1. | Volume I, Section III Evaluation and Qualification | Please use information provided
Criteria, in sub factor 2.4.2 Specific experience, | in the bidding document.
quantities for key activities are not specified. o o
Please clarify

2. | In clarification on the bidding document issued | A summary table for each lot has
on 6th April 2016, Item 12, you instructed bidders | been provided as indicated above
to add lines for taxes and for total with all taxes I
inclusive. In order to avoid any misinterpretation
and confusion, please correct summary page for
each of the lots. , - 7

3. | In clarifications on the bid documents, in Item 3 it | Word format for the Bill of
is stated that word format documents will be | Quantities and Schedule of Unit
provided by email to all bidders. Please provide | Price has been sent by email to all
us with a said document. bidders who have purchased the

bidding document.

4. | In Bid Securing Declaration, after words: “We | Note that the Bid Securing
accept that we will automatically be suspended | Declaration is not applicable in
from being eligible for bidding in any contract | this tender. Only a bid security
with the borrower for the period of time of | from a recognized Bank shall be
“[Employer to insert number of months or years] accepted as indicated in the
starting on [insrt date] ”, suspension period start | Invitation for Bids _
date is not stated. Please fill missing data”

5. |In Tender Documents, Schedule of Adjustment | Bidder will propose
Data tables A-for local currency and B-foreign
currency, weighting coefficient for nonadjustable
is not included. Please advise. ‘

6. |In accordance with clause 7.1 of the instructions The details of sizes and types of
to bidders we kindly request clarifications as buildings are attached in annex 1
follows: Please refer to volume II-“Price | to these clarifications ‘
Schedules and Detailed Bill of Quantity-Item 100-
9-Demolition of existing buildings”. The unit of
the item is number. Considering the high number
of buildings, please make available the sizes and
type of the building to be demolished

7. |There is no reinforcement drawing for box i. Reinforcement

culvert, nozzles and reinforcement cover slab, so
should the bidder design reinforcement
themselves or client will provide the designed
reinforcement drawing?

~drawings  for  box
culverts are shown in
annex 2

ii. Reinforcement
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Questions as raised by potential bidders

Client's Response

drawings for nozzles:
It is stipulated in the
Article 18 of  the
Volume III (Technical |
Specifications) that the |
type of nozzle to be
prefabricated  should

~ have a class 90A and

iii.

iv.

V.

-according to standards

NFP 16100 and 16341.
The Contractor, shall
provide the adequate
prefabricated
reinforcement
to support
corresponding
backfilling height.
Reinforcement-
drawings = for  box
culvert (60 x 60) to be
‘Constructed ~at the
access roads are shown
in annex 3;
Reinforcement of cover

nozzle
the

slab of reinforcement

trapezoidal ditch are
shown in annex 3;

Reinforcement of cover
“slab = of

. concrete
rectangular gutter to be
constructed in the
sidewalk are also

shown in annex 3.

As stated in article 13.8.3 of GC, the b, ¢, d are
coefficients representing the estimated proportion
of each element related to the

execution of works, as stated in the relevant table
of adjustment data,

but in the table A&B (schedule of adjustment
data), there is no definition of b,c,d,e, please
clarify it. ' e

/‘;{“{}‘;v

Use same definition as provided

under GCC 13.8.3
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Questions as raised by potential bidders

Client’s Response

Also for table A (schedule of adjustment data) for
local currency, the source of index normally
should be got from National Institute of Statistics
of Rwanda (NISR), but we could not find out the
index for labor, equipment and material (diesel,
reinforcement, cement, bitumen and so on) in PP,
so please clarify it if we can use the other
country’s index for local currency?

If the source of index is not
available from National Institute
of Statistics of Rwanda (NISR),
bidders may use indices from
any East African member
country.

10.

Below forms are wunreadable in Tender

Documents you submitted:

10 Form of Bid Security and

O Letter of Bid
Please kindly submit these forms in readable
format.

Readable for_mat" has been
submitted by email

11.

We kindly request a time extension of three weeks

Sufficient time extension has |
been granted as indicated above

12.

Clause Ref. Clarification Ref No.6646/SPIU/016
Clause no.3 Word format for the Bill of Quantities
and Schedule of unit price will be provided by
email to all bidders who purchased the tender
document. Kindly provide the word format
through the provided email addresses

Document has be‘en‘ submitted by
email :

13.

As per bid documents -

ITB 11.1 "the bidder shall submit Certified
Balance Sheets and certified Audit Reports within
the last five (05) years", statement further
confirmed by clarifications issued on April,

oth,

Unfortunately our audit report for year 2015 won'
t be ready before May
28th, so it will be impossible

to attach it to our bid.

Will it be accepted to submit certified balances fro
m 2010 to 2014? |

Please comply with bidding
document requirement '

14.

“Volume I, 3-201; GC Clause 14.1 The Contract
Price (Alternative text for GC Clause 14.1.1 (e)

According to the international practices, we shall
pay only the residual value of the Contractor's
Equipment and spare parts to be exported. Please
consider if this is feasible.” '

Please comply with bidding
document requirements

15.

“Site visit report on Mar 2016, on page 2, Clause 2
mention “By pass road at Cyunuzi 1.6Km (lot 3y,
Drawing name: Location Map for Lot 3, mention

‘The by pass road (1.6Km) at

Cyunuzi will be a permanent
road to be constructed and used

the length of road d

mainly by large vehicles.
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Client’s Response

No. Questions as raised by potential bidders
The quantity of pay item No. 03-1 “Construction E ~
and maintenance of road diversion” in Lot 1 is | Item No. 03-1 refers. to estimated
20Km, and lot 2 is 18Km, ot 3 is 30Km” temporary road diversions to be
provided by the contractor for
the execution of rehabilitation
, works. o o
16. | Volume I, 50.7.2 page 111, Technical | Please comply - with  bidding

specifications, Part A: Road Work, Article 50. It
mentions the sanctions: if the compactness “Rc”
of asphalt concrete road way between 96 and 100,
will reduce the compacted quantity of road way
construction.

According to the international practices, the
compactness “Rc” not less than 96 is applied for
all the asphalt concrete road course

document requirements

VY
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ANNEX 1: Number,‘Sizes and Type of the Buildings to be demolished

Ref.

No of | Size (Length, width)

buildings

Type of Building to be demolished

1

13m x 12m

Foundation: Stones and mortar
Wall: bricks masonry with mortar
Lintel: Reinforced concrete
Roof: Steel roof sheets

Fence: No fence

4m x 3m

Foundation: Stones and mortar
Wall: adobe bricks

Lintel: timber and adobe brlcks ‘
Roof: Steel roof sheets '
Fence: No fence

8m x 5m

Foundation: Stones with mortar
Wall: adobe bricks '
Lintel: timber and adobe brlcks
Roof: Steel roof sheets

Fence: No fence

6m x 5m

Foundation: Stones and mortar;
Wall: adobe bricks o
Lintel: timber and adobe bricks
Roof: Steel roof sheets '
Fence: No fence

7m$<7m

Foundation: Stones and mortar
Wall: adobe bricks

Lintel: timber and adobe brlcks ‘
Roof: Steel roof sheets

Fence: No fence

8m x 6m

Foundation: Stones and mortar
Wall: adobe bricks ‘
Lintel: timber and adobe bricks
Roof: Steel roof sheets

Fence: No fence

4m x 3m

Foundation: Stones and mortar
Wall: adobe bricks ;
Lintel: timber and adobe bricks
Roof: Steel roof sheets

Fence: No fence

7m x 5m

Foundation: Stones and. mortar
Wall: adobe bricks
Lintel: timber and adobe bricks

Roof: Steel roof sheets

Fence: No fence

13m x 4m

Foundation: Stones with mortar
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Ref.

No

buildings

of | Size (Length, width)

Type of Building to be demdliéhed :

Wall: bricks masonry and mortar -
Lintel: Reinforced concrete .-
Roof; Steel roof sheets

10

10m x 10m

Fence: bricks masonry wall
Foundation: Stones with mortar
Wall: bricks masonry and mortar
Lintel: Reinforced concrete
Roof: Steel roof sheets -

Fence: bricks masonry wall

11

5m x 4m

Foundation: Stones and mortar
1Wall: adobe bricks y
Lintel: timber and adobe bricks
Roof: Steel roof sheets

Fence: bricks masonry wall

12

18m x 5m

Foundation: Stones and mortar
Wall: adobe bricks .
Lintel: timber and adobe bricks
Roof: Steel roof sheets k
Fence: bricks masonry wall

13

10m x 8m

Foundation: Stones and mortar
Wall: adobe bricks

Lintel: timber and adobe bricks
Roof: Steel roof sheets

Fence: bricks masonry wall -

14

9m x 7m

Foundation: Stones and mortar
Wall: adobe bricks

Lintel: timber and adobe bricks
Roof: Steel roof sheets

Fence: bricks masonry wall

15

15m x 12m

Foundation: Stones with mortar
Wall: bricks masonry and mortar
Lintel: Reinforced concrete

| Roof: Steel roof sheets

Fence: bricks masonry wall
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ANNEX 2: Reinforcement Drawings for Box Culverts
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Calculation note of box culvert

1. Standard and materials

1.1. Standard:

The justification of the calculations are carried out according to the Frensh regulation 'BAEL91' as revised in 99 and the issue 62 title V.

Road surcharge loads are defined in the issue 61 title I "design, calculation and testing of structures " of the French CPC .

1.2. Materiels:

1.2.1. Concrete:

The-used concrete is a concrete dosed at 350 kg/m3, the compressive strength at 28 days is equal to 25 Mpa.
The tensile strength of the concrete after 28 days , Ft,; = 2.1 MPa.

- Constraint limit of concrete at U.L.S: &y, = 14.2 MPa.

- Constraint limit of concrete at S.L..S: o, =15 MPa.

- Instantaneous deformation modulus of concrete: E;yg = 3216420 t/m2.

- Limite shear stress of concrete: tu = 2.5 MPa.

Unit weight of concrete is equal to 2.5¢/m>

1.2.2. Steel:

The used steel is a steel with high adhesion Fe40 (Fe=400MPa. ), The elastic modulus is on:m_ to 200000 MPa.
Unit weight of steel is equal to 7850 wm\a

os = 201,6 MPa, for conditions of harmful cracks.

1.2.3. Embankment and soil materials:

- Unit weight of embankment yr = 2 t/m3.

- Friction angle ¢r = 30°,

- Consider two extreme values of coefficient of thrust : Kmax = 0.50; Kmin = 0.25.

2. Notations:

- Le : Calculation width taken along through the joints between the meduim fibers of two consecutive sidewalls ;'
- He ‘Height calculation taken between the: middle fibers of the top slab and wo:oE slab ;

-.€ : Thickness of sidewalls, the top m_mv and ‘bottom slab ;

- yr ' Unit weight of embankments ;

~ Yba : Unit'weight of concrete;

- Hr : Embankment height ;

- Tg : Left span ;

- Tm : Center span ;

- Td : Right span ;

- SR : Embankment surcharge .

ﬁamy
g
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Calculation note of box culvert

3. Calculation method:

3.1. Hypotheses: \

i
i
The stresses in the scuppers are determined using the Kleinlogel formulas . The calculations are made to a band of 1m wide. Operating expenses are applied by full span. ﬂ
The calculation takes into account scuppers the construction phase: Considering first the stresses in the bottom slab from the weight of the sidewalls.
However, when the moment induced by weight of th sidewalls is favorable, it will not be taken into account (because it strongly depends on the stiffness of the soil ).

4. Calculation of the loads:

4.1. Permanents loads:

4.L1. Sidewalls: Single b Ivert Double box culvert Triple box culvert
The dead weight of sidewalls Pd is included in the construction phase according to the following figures: ingie box culve ou oxeu P

Pd =y, x e x H, (t/ml). Pd Pd Pd Pd Pd Pd 1Pd Mva Rva
4.1.2. rc.wa on top slab: Lc 2 Lo 3 Lc

Dead weight of the top slab: Pt = e x v, (Ym?>/ml).

Embankment load: Pr = Ir x yr (t/m*ml).

These loads are applied to all cells.

4.1.3. Force soil pressure on the extremes sidewalls:

Minimum force soil pressure at the level of T.S Pimin = Kgyin X 11 X (Hr +¢/2) (t/m*ml).

Minimum force soil pressure at the level of B.S : Pomin = Kuin X yr x (Hr +e/2+Hc) (¢/m?/ml). © With:

Maximum force soil pressure at the level of T.S Pimax = Kpax X y1 X (Hr +¢/2) (t/m?%/ml). T.S: Top slab

Maximum force soil pressure at the level of B.S : Pomax = Kpax X 1 x (Hr +e/2 +Hc) (Ym?¥/ml). B.S: Bottom slab

4.2, Road surcharge load:

The verload considered in the calculation include the system of charges Be, Bt, Br and Mc120..

The system of charges Be, Bt, Br, Mc120 is considered to uniformly distrubuted loads with densities, including increase in compared to the S.L.S. The maximum moam_Q will'be used to load
specifically a single span (full). Along their longitudinal impact defined in 4.2.7 , these loads are also applied on two adjacent spans or on all of the spans.

Ini all cases, overload applied to the box culvert are not less than 2t/m2 (2,4 t/m2 in SLS) .For ﬁv_o box n=_<nn the minimal o<oaoum can be applied on both ﬁumsm extemes or.on the three spans

when the impact length of ?__O_No is insufficient to load all three spans.
" A force soil pressure due to surcharge on the embankment and acting the sidewalls , Qr = 1 t/m?, is also taken in account Amwaﬁ = ,ﬂ__ax.,x Qr)
4.2.1. Load diffusion:

It is assumed a diffusion at 30° in both directions in the embakment and a 45° diffusion in the concrete. : Co . L ,

The impact rectangle at the neutral fiber levelis u x v such as :

S}
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Calculation note of box culvert

u=us+2tan (30) x Hr +¢ ug : Width of the wheel.
v=vy+2tan (30)x Hr+e Vg : Length of the wheel. 0
2 tan (30) = 1.15.

AN

45°
4.2.2. Coefficient of dynamic increase:
8=1+04/(1+0.2xL) + 0.6 / (1+4xG/S ) Sdequalto1.4.
4.2.3. Coefficients of increse of systems Be and Bt:
be equal to 1.1 and bt equal to 1
4.2.4. Bc system:
Impact rectangle of Be wheel : u=v=025+1.15Hr+e
if u>4.5 : 12/[(6+u).(4.5+u)] if 2<u<4.5 : 8/[(4.5+u).(1.5+u)]
LS)=1
QBe (atSL.8)=12x6xbex3 X if 1.5<u<2 : 4/[(1.5+u).(0,5+w)] if 0.5<u<1.5 : 2/[(0.5+u).u]
4.2.5. Bt system:
Impact rectangle of Bt wheel: u=025+1.15Hr+e;v=0.6+1.15Hr+e
if v>2 : 8/[(1.35+u).(5+v)] if 1.7<v<2 : 4/[(1.35+u).(1+v)]
LS)=12x8
QBt (atSLS)=12x8xbtxd x if 1<v<1.7 : 2/[u(1+v)] with v=1.7 & u=1.35
4.2.6. Mc 120 system:
[mpact rectangle : u=1.00+115Hr+e;v=6.10+1.15Hr+¢
_ [2/(3.3+uw)]ifu>3.3
QMclI20 (atS.L.S)=55x 3 X [1/u] else x | [1/v]

4.2.7. Longitudinal impact loads: ;
This quantity is used to distinguish for each combination the overload to apply and in particular of those double and triple box culverts.

i

/
SN,
£

’

: : ; sina
Joint ; The impact length is given by A =Ajut+v? .|I|.\!
, o , sin y
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS 9

Data:
Le He e T Hr Fc28 Fe s H] be bt Quin Qhe Qu Qur
2,30 m 1,80 m 0,30m 2,0 t/m3 0,55 m 25 MPa 400 MPa 201,6 MPa 1,40 1,1 1,0 2,40 11,10 8,95 8,87
units moments Combinations
Section [] Unif.pouss. \Trian.pouss. | Cons.phase Pt +Pr Q SRmin SRmux Plmin Plmax (P2-P1ymin ; (P2-P1)max | Cons.phase
1 0,582 -0,106 -0,048 0,000 1 1 0 0 1,2 0 1 0 1 1
2 -0,398 -0,106 -0,048 0,000 2 1 0 0 0 1 0 1 0 1
3 -0,398 0,299 0,150 0,000 3 1 1 0 1,2 0 1 0 1 1
4 -0,398 -0,106 -0,058 0,000 4 1 1 0 0 1 0 1 0 |
5 0,582 -0,106 -0,058 0,700
6 -0,398 -0,106 -0,058 0,000 Loads
7 -0,398 0,299 0,150 0,000 Pt +Pr Q SRmin SRmax Plmin Pimax (P2-PDmin | (P2-P1)max | Phasc cons
8 -0,398 -0,106 -0,048 0,000 1,85 11,10 0,25 0,50 0,35 0,70 0,90 1,80 1,35
Verification of shear force
tumax = 1,05 Mpa < 0.07 1c28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.
Envelope curve of moments Main relnforcement
{ tm/mi)
HAl6+HA20 Alternate e=20 cm HAl6 e=10 cm
(11,90 cm?/ml) (16,81 cm?/ml)
] ]
-5,37 7 RPN\
HALQ e=20 cm Continuous .
. ; ” HA1Q0 e=20 cm
~4 L o 3 (3,02 cm?/ml)
HAL2 e=20 cm
N F— OOSﬂH::ocm
s .
~5,39 . - ’
HAL6 e=10 cm

(19,05 cm?/ml) HA16+HA20 Alternate e=20 cm
’ (11,94 em*/ml)

CtravaiTeavaill -AfTairel14-43 Erude de i roule Kagituaba - Kayanza - Rusunsi -Rwvada\Travail BradadNQHSYNC HS.xls]dalot Simple
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS 16 Box culvert (2,50 x 2,00)

Data; Densities pondered loads at S.L.S (tYm?) ;
Lc He e - Hr Fc28 Fe os 5 be bt Qurin Qre Qu Qi Mo
2,80 m 2,30 m 030m  20vm3  0,62m  25MPa 400 MPa 201.6 MPa 1,40 1,1 1,0 2,40 992 3,12 791 5,37
units moments Combinations
Section Q. - | Unif.pouss. \Trian.pouss.| Cons.phase Pt +Pr Q SRmin SRmax Pimin Plnax (P2-P1)min | (P2-P1)max | Cons.phase
1 0,621 -0,199 | -0,090 0,000 1 ] 0 0 1.2 0 1 0 1 1
2 -0,359 -0,199 -0,090 0,000 2 1 0 0 0 1 0 1 0 1
3 -0,359 0,462 0,230 0,000 3 1 1 1] 1,2 0 1 0 1 1
4 -0,359 -0,199 -0,109 0,000 4 1 i 0 0 1 0 1 0 1
5 0,621 0,199 0,100 0,700
6 -0,359 -0,199 -0,109 0,000 Loads
7 -0,359 0,462 0,230 0,000 Pt +Pr Q SRmin SRmax | Plmin Plmax (P2-P1)min | (P2-P1)max | Phase cons
8 -0,359 -0,199 -0,090 0,000 1,99 9,92 0,25 0,50 | 0,39 0,77 1,15 2,30 1,73

Verification of shear force

tu max = 0,99 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.

Envelope curve of moments Main reinforcement
{ tm/mi)
HA16+HA20 Alternate e=20 cm HAl6 e=10 cm
(10,46 cm?2/ml) (16,23 cm?/ml)
I ]
~-4,75 . A7 % x
“ N

HA10 e=20 cm Continuoys

-3,83 ; - ; A

~HAl2 e=20 cm
Continuous .

rl,:_m

474
k_

HAl6 e=10 em. o . ] -
(19,06 cm?/ml).” - HAL6+HA20 Alternate =20 om
. (10,56 cm?/ml}

CipavailTravaif1-Afluirei14-43 Etude de b route Kaghumba - Kayonza - Rusumo ~Rwanda\Teavail Bradai NOHENC HS. xbvjdatot Simple
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS 18 Box culvert 2x (3,50 x 2,50)

Data: Densities pondered loads at S.L.S (tYm?) :
Lc He ¢ vr Hr Fc28 Fe os 5 be bt Imposed skew Geo.skew Cerin Que Qn Qhe M, 100
432m 2,85m 035m  2,0tm3 0.84 m 25MPa 400 MPa 202 MPa 1,35 1,10 1,0 70,0 65,0 2,40 6,73 - 6,08 5,22 431
: Relative 1o the maximum charge density 0,36 Hpoo; 0,90 0,78 0,64
Longitudinal impact loads according to imposed skew 12,96 4,15 4.51 2,78 8,46
units moments Combinations
Section [/ X¢2)] Q(Tg) Q (Td) | Unifpouss. | Trian.pouss.| Cons.phase Pt+Pr | Q@D Q(Tg) Q (Td) SRiiin SRmax Pimin Plmax | (P2-P1)min
1 1,005 0,235 1,239 -0,096 | -0,041 0,000 1 1 0,64 0 0 0 1,2 0 1 4
2 -0,671 0,201 -0,872 -0,385 -0,186 0,000 2 1 0,64 0 0 0 0 1 0
3 -0,671 0,128 -0,799 0,630 0,335 0,000 31 1 0 1 0 4] 1,2 0 1
4 -0,671 0,055 -0,726 -0,385 -0,199 0,000 4 ] 0 1 0 0 0 1 0
5 1,005 -0,089 1,121 0,096 -0,055 1,350 5 1 0 0 1 0 1,2 0 17
6 -1,998 -0,817 -1,181 0,193 0,090 1,080 6 1 [} 1} 1 0 0 1 0
7 0,000 -0,364 0,364 0,000 0,000 0,000 Loads v
8 0,000 0,657 0,657 0,000 0,000 0,000 Pt +Pr Q1) Q(Tg) Q (Td) SRmin SRmax Pimin Plmax
9 -1,998 -0,671 -1,327 0,193 0,103 0,000 2,56 6,73 6,73 6,73 0,23 0,50 0.51 1.02
Verification of shear force
wmax = 1,02 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.
Envelope curve of moments Main reinforcement
{ t.m/mi)
HA16+HA20 Alternate e=10 cm
26,28 cm?/ml
HAl6 e=10 cm
~13,79 HAl2 e=20 cm Continuous HAl4 e=20 cm Contingous 20,28 cm?/ml
-8,74 -8,74 4,06 cmf/mJ 1 6,57 cm?/ml |
-8, 74 [T 0,71 . -i9; Q118,74 P — 5 : <
..° e =t W AP PRPENPRIFE P b~ HAl6 e=10 cnl
] a 3 16, cm?/ml
N » . [ w2 et/
N - , :
““ . ‘ REI HAl6 e=20 cm X HAL0 e=20 cm
10 L ¢ I 7,95 om? /ml ) 3,62 cm?/ml
-6,29 6,29 ] I - i
° . 3 I . HA20 e=20 cm
e 4 S . - " © 14,38 cm?/ml
< . ] Ld L L3 w Ld lk w #] A W L C Al L l L2 ““
=7,79 [ , - i =1-7,79 , wruy¢ IR AP et at aoaaala & :
-7,79 . 79 . _ | E: e=20 cm noan:cOy_m HA16+HA20 Alternate e=10 cm
~13,50 : 6,57 cm?/ml ) 25,38 cm?/ml
: /_ HAl4 e=20 cm Continuous Reipforcing steel HAl6 e=20 cm

6,35 -cm?/m1 , 25,68 cm?/ml

Ceiravail Travaif-Aftaire [4-43 Etude de b route Kagfumba - Kayonza - Rusumo ~-Rwanda\Travail BradaiNCHS (NC 115 xk]dalot dotible



Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS 25 . Box culvert (2,00 x 1,50)

Data: . Densities pondered ioads at S.L.S (t/m?) :
Le He € w Hr Fc28 Fe os 8 be bt Qi Qe Qu Qb M.120
2,25 m L75m 0,25 m 2,0 m3 2,0l m 25MPa 400 MPa 201,6 MPa 1,40 L1 1,0 2,40 2,80 3,15 1,85
units moments Combinations
Section [ Unif.pouss. |Trian.pouss. | Cons.phase Pt +Pr Q SRmin SRmax | Plmin Plmax (P2-P)min | (P2-P)max
1 0,396 -0,112 -0,051 0,000 1 1 0 0 1,2 0 1 0 1
2 -0,237 -0,112 -0,051 0,000 2 1 0 0 0 1 0 1 0
3 -0,237 0,271 0,135 0,000 3y 1 1 0 1,2 0 1 0 1
4 0237 | 0112 | 0,06 0,000 4 1 1 0 0 1 0 1 0
5 0,396 -0,112 -0,061 0,563
6 -0,237 -0,112 -0,061 0,000 Loads
7 -0,237 0,271 0,135 0,000 Pt +Pr Q SRemin SRmax Plmin Plmax (P2-P1)min | (P2-P])max
8 -0,237 -0,112 -0,051 0,000 4,65 3,15 0,25 0,50 1,07 2,14 0,88 1,75
Veerification of shear force
T max = 0,65 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.
Envelope curve of moments Main reinforcement
{ tm/mi)
: HAl14 e=20 cm HAL14 e=20 cm
(5,89 cm?/ml) (7,76 cm?/ml)
T i |
-2,24 -2,24 , e T
HA10 e=20 cm Continuoys
- P4 ¥ HAL1O0 e=20 cm
=1 -1,44 : L : 3 . (2,49 cm?/ml)
HAL0 e=20 cm
- - - " . Continuous
> _ LY
-2,26 26 L - s - 1
HA16 e=20 cm

(9,45 cm? /ml) c : HAL4 e=20 cm.
(5,94 cm?/ml)
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO

HS 36

Data:
Lc He ¢ ¥ Hr Fc28 Fe
432m 2,85m 0,35m 2,0 vm3 1,24 m 25MPa 400 MPa
units moments
Section 0 (2T) 0(Tg) Q (Td) | Unif.pouss. | Trian.pouss.| Cons.phase
1 1,005 -0,235 1,239 -0,096 -0,041 0,000
2 -0,671 0,201 -0,872 -0,385 0,186 0,000
3 -0,671 0,128 -0,799 0,630 0,335 0,000
4 -0,671 0,055 -0,726 -0,385 -0,199 0,000
5 1,005 -0,089 1,121 -0,096 -0,055 1,350
6 ~1,998 -0,817 -1,181 0,193 0,090 1,080
7 0,000 -0,364 0,364 0,000 0,000 0,000
8 0,000 -0,657 0,657 0,000 0,000 0,000
9 -1,.998 -0,671 -1,327 0,193 0,103 . 0.000

Verification of shear force

e max = 0,91 Mpa < 0.07 f¢28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.

Envelope curve of moments
{ tm/ml)

os
201,6 MPa

HAL0

Box culvert 2x (3,50 x 2,50)

Densities pondered foads at S.L.S (tV/m?) :

8 be bt Imposed skew Geo.skew Lrvin Qu Qw Qw M.i50
1,35 i,10 1,0 130,0 150,0 2,40 4,78 4,53 3,27 3,39
Relative to the maximum charge density 0,50 1,00 0,95 0,68 0,71
Longitudinal impact loads according to imposed skew 12,96 0,79 0,00 0,23 4,05
Combinations
Pt +Pr Q2T Q(Tg) Q (Td) SRmin SRmax Plimin Plmax | (P2-P1)min (P2-P1)max Cons.phasq
1 1 0,71 0 - 0 0 1,2 0 1 0 1 1
2 1 0,71 0 1] 0 0 1 0 1 0 1
3 0 0 1,2 0 1 0 1 1
4 0 0 0 1 0 1 0 1
5 i 0 1,2 0 1 0 1 1
6 ] 1 0 0 1 | 0 1 0 )
Q (Td) SRmin SRmax Plmin Pimax | (P2-P1)min (P2-P1)max Phase cons;
J 4,78 0.25 0.50 0.71 1,42 1.43 2,85 2,49

Main reinforcement

HAl6 + HA20 Alternate e=10 cm

25,05 cm?/ml

HAl6 e=10 cm

e=20 cm Continuous HAl4 e=20 cm Continwous 17,07 cm?/ml
3,62 cmff/m] 1] 6,27 cm?/ml B
‘_\ _ " Ry
o i N PP PSP PP b~ HA20 e=20 cm
[ o 14,26 cm?*/ml
e« s 5
3 s HAl2 e=20 cm L HALO e=20 cm
. 2 X 5,58 cm?/ml X 3,62 cm?/ml
G . .
"] i " HAJ6+HA20 Alternate e=20
I l i 12,98 cm?/ml
N I R e — R 3 P
P SRR PP M R . .
| | HA14 e=20 cm Continuopb HAL6+HA20 Alternate e=10 cm

6,27 cm?/ml
HAl2 e=20 cm Continuocus

22,58 c

5,64 cm?/ml

25,09 cm?/ml

m? /ml

Reinforcing steel HA16+MA20 Alternate e=20 cm

2
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS 38

Box culvert 2x (3,00 x 2,00)

2 BNV -
Data: b 1 xau Densities pondered loads at S.L.S (Y/m? :
Lc Hc e ¥ Hr Fe28 Fe os 5 be bt Imposed %2 o& %o&.w i Urin Qn Qu Qe M.120
330m 2,30m 0,30m 2,0 /m3 291 m 25MPa 400 MPa 201,6 MPa 1,40 1,10 1,0 2,40 1,86 1,94 1,00 1,98
’ ¢ 1,00 0,94 0,98 0,50 1,00
Longitudinal imp Q 2 £ J 9,90 5,47 5,26 4,25 9,76
units moments Combinations :
Section [ X¢3)] o (Tg) Q (Td) | Unif.pouss. | Trian.pouss. | Cons.phase Pt+Pr | Q@7 Q(Tg) S IIN Plmin Pimax | (P2-P)min {P2-P1)max Cons.phasq
1 0,589 -0,141 0,731 -0,064 -0,027 0,000 1 1 1,00 0 1 0 1 !
2 -0,379 0,117 -0,496 -0,257 -0,124 0,000 2 1 1,00 1 0 1 0 1
3 -0,379 0,075 -0,454 0,405 0,216 0,000 3 1 0 0 1 0 1 1
i 4 -0,379 0,033 -0,412 -0,257 -0,133 0,000 4 1 0 1 0 1 0 1
5 0,589 -0,055 0,661 -0,064 -0,037 1,031 5 1 0 0 1 0 1 1
6 -1,172 -0,483 -0,688 0,128 0,060 0,825 6 1 0 1 [4] 1 Q 1
7 0,000 -0,205 0,205 0,000 0,000 0,000 Loads
8 0,000 -0,373 0,373 0,000 0,000 0,000 Pt +Pr Q2N Q(Tg) Q (Td) SRmin SRmax | Ptimin Pimax | (P2-P1)min (P2-P1)max Phase cons
9 -1.172 -0.399 -0.772 0,128 | 0069 | 0,000 6,57 2,40 240 2.40 0,25 050 | 153 306 1 115 2.30 1,73
Verification of shear force
w max = 0,95 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.
Envelope curve of moments . Main reinforcement
( tm/mi)
HAl6 + HA20 Alternate e=10 cm
23,49 cm?/ml
HA16+HA20 Alternate e=20 cm
-10,23 HAl0 e=20 cm Continuous HR14 e=20 cm Contintious 012,19 em?/ml
-4,90 () -4,90 3,02 cm}/m] 1] 5,88 cm?/ml ]
=4,90 [T 3,23 \\\l\_ﬂgj/./]llw.ww ] -4, 90 s — z : mvg .
8 ) 1 2) (e~ N PP N MU 6+HA20 Alternate e=20
~2,75 -0} -2,75 e . 10,81 cm?/ml
5,50 1 5,50 * 1 y ¥
M . d L4 HA10 e=20 cm L HALOD e=20 cm
H . . V= I 3,02 cm?*/ml N 3,02 em?*/ml
-2, 7]} -0,33 : ] 0,33 Gld2, 71 L 3 i I
HH : ; Rine ] . ' HAN6+HA20 Alternate e=20
L1 . A . e, 4 - i b . : 3 R 10,40 em?/ml
-4,72 LA QVW PR PP PPN A M\Fkk .
-4,72 1 1 HA14 e=20 cm Continuofik E HA20 e=20 cm
~10,25 . e 5,88 cm?/ml } 15,94 em?/ml
rﬁ@%po e=20 cm Continuous NQP:MOHOpsQ steel HAl6+HA20 RAlternate e=20 cm

3,99 cm?/ml 23,52 cm?*/ml

Citravaif Travail:}-Affoirci14-43 Etude de b route Kagitutiba - Kayonza » Rustirno ~-Rwanda\Travail Bradsi NCHS {NC HS.xks}dalot double
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO

HS

117

Box culvert 3x (4,50 x 4,50)

Data: Densities pondered loads at S.L.S (t/m? :
Le Hc e yr Hr Fc28 Fe as 5 be bt Imposed skew Geo.skew Qenin Qne Qn Qe M.isa
495 m 4,95 m 0,45 m 2,0 tm3 0,46 m 25MPa 400 MPa 2016 MPa 1,35 1,1 1,0 100,0 100,0 2,40 10,03 8,16 8,01 5,29
Relative 1o the maxinuamn charge density 0,24 1,00 0,81 0,80 0,53
Longitudinal impact loads according to imposed skew 14,85 123 2,58 1,58 7,08
units moments Combinations
Section QGn Q (Td) O (Tm) 0 (Tg) Unifpouss. RIAN;POUSY Cons.phase Pt +Pr Q@GN Q (Td) Q(Tm) Q (Tg) SRmin SRmax Plmin Pimax  (P2-PD)min|(P2-P)max| Cons.phase
1 1,552 0,002 -0,218 1,768 -0,464 -0,206 0,000 1 1 0,24 0 0 0 0 1,2 0 1 0 1 1
2 -0,743 0,532 -0,821 -0,453 -1,299 -0,623 0,000 2 1 0 1 0 0 0 1.2 0 1 0 1 1
3 -0,743 0,052 -0,031 0,763 1,763 0,948 0,000 3 1 0 0,24 0 0,24 0 1,2 0 i 0 1 1
4 -0,743 -0,428 0,759 -1,074 ~1,299 0,676 0,000 4 1 0 0,24 0 0,24 0 0 1 0 1 ] 1
5 1,552 -0,164 0,342 1,313 -0,464 -0,258 1,155 5 1 0 0 0,24 0 0 1,2 0 1 0 i 1
6 -2,413 0,780 -2,118 -1,076 0,371 0,159 0,000 6 1 0 0 0,24 0 0 0 1 0 1 0 1
7 -0,186 0,636 -1,202 . 0,380 0,186 0,073 0,000 7 1 0 0 0,53 0,53 0 1,2 0 1 0 1 1
8 -0,186 -0,642 1,697 -1,240 0,186 0,113 0,000 8 1 0 0 0,53 0,53 0 0 1 0 1 0 1
9 -2,413 0,528 0,385 -2,270 0,371 0,212 0,000 9 1 0 0 0 1 0 1,2 0 i 0 1 1
10 0,835 -0,458 1,751 -0,458 0,186 0,099 0,000 10 1 0 [V} 0 1 [1] 0 1 0 1 0 1
i1 -2,228 0,114 -1,311 -1,031 0,186 0,099 0,000 Loads
12 -2,228 0,144 -0,916 -1,455 0,186 0,086 0,000 Pt +Pr Q(37) Q(Td) Q (Tm) Q(Tg) SRmin SRmax Pimin Pimax _ (P2-P1)min(P2-P1)max Phasc cons|
13 0,835 0.451 0,105 0,451 0,186 0,086 0.990 2,05 10,03 10,03 10,03 10,03 0,25 0,50 0,34 0,69 2,48 4,95 5,57
Verification of shear force.
T max = 1,14 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.
Envelope curve of moments Main relnforcement
(t.m/mi)
HAl4 e=20 cm Continuous Reinforcing steel HAl6 e=10 cm
7,80 cm?/ml 38,89 cm?/ml
sla HA20 e=10 cm
“>HAL6 e=20 cm Continuous 28,60 cm*/ml
_ 9,72 cm?/ml \d
-13 , 02 L2 I St s e 4 Y R e g LRSS Jun” e amar 2uas are ) A
] P A— PP N P =~ HA25 e=20.cm
4 17,97 cm?/ml
‘ 1 d HAl6 e=10 cm A HAL6 e=20 cm
) MMV HHHH HAl4 e=20 ¢n Contindfpus 17,18 cm?*/ml [+ 7,97 em*/ml
-6,23{ 175,96 1 6,06 em2fml - | b 3 :
L1 * " HA25 e=20 cm g
g o - 24,24 cm?/ml ' /f&;fk eputl
-17,30 b 322 WA, . Lo a2 ala N.M\M

.m_hﬁm e=20 cm Continuoug

SN

9,72 em?/ml

HA20 e=10 cm

30,20 em?/ml

31,20cm?/ml

deinforcing steel HAL2 e=20 cm

Coleravail\Travailt-ANsine i 443 Brude de Ia route Kagitumba - Kayonza - Rusumo «R
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS 124 Box culvert (2,00 x 1,50)

Data: Densities pondered loads at S.L.S (tY/m?) :
Le He e ¥ Hr Fc28 Fe s 5 be bt Qrin Qe Qu Qur M2
225m 1,75 m 025m 2,0 m3 1,86 m 25MPa 400 MPa  201,6 MPa 1,40 1,1 1,0 2,40 2,99 3,36 2,08 2,67
units moments Combinations
Section o Unif.pouss. Trian.pouss. | Cons.phase Pt +Pr Q SRmin . SRmax Pimin Pimax (P2-P1)min | (P2-P1)max | Cons.phase
1 0,396 -0,112 -0,051 0,000 i i 0 0 1,2 0 1 0 1 1
2 -0,237 -0,112 -0,051 0,000 2 1 0 0 0 1 0 1 0 1
3 -0,237 0,271 0,135 0,000 31 1 1 0 1,2 0 1 0 1 1
4 -0,237 -0,112 -0,061 0,000 | 4 1 1 0 0 1 0 1 0 1 B
5 0,396 0,112 -0,061 0,563
6 -0,237 -0,112 -0,061 0,000 Loads
7 -0,237 0,271 0,135 0,000 Pt +Pr Q SRmin SRmax Plmin Plmax (P2-P1)min | (P2-P1)max | Phase cons
8 -0,237 -0,112 -0,051 0,000 4,35 3,36 0,25 0,50 0,99 1,99 0,88 1,75 1,09

Verification of shear force

Tu max = 0,64 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.

Envelope curve of moments Main reinforcement
{ tm/mi)
HAl12 e=20 cm HAl4 e=20 cm
(5,79 cm?*/ml) (7,68 cm?/ml)
T ]
-2,21 \\« k! - lr...‘.
HAL1Q e=20 cm Continuous
-1,44 b o e
] ] BN
HAL0 e=20NEh, ®stegy oo™ -
— : o4 B ) Continuous ™71 .cm.i,.mmuw\y\
-2,22 ! : : =
HA16 e=20 cm

(8,37 cm?/ml) ) HAl4 =20 c¢m
(5,84 -cm*/ml)

& 4&

Cluravail Travadhi-Affairel1 443 Etudé de la rouic Kajgtumbs - Kayonza - Rusumo -Rwanda\Travait Bradad NCHSNG HS. absjdalot Simpls




Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO

HS 126 Box culvert 2x (3,50 x 2,50)

Data:
Le Hc [ 7 Hr Fc28 Fe
3,80 m 2,80 m 0,30 m 2,0 t/m3 1,16 m 25MPa 400 MPa
units moments
Section 00Cn 0 (Tg) Q@ (Id) | Unifpouss. Trian.pouss.; Cons.phase
1 0,786 -0,193 0,979 -0,097 -0,042 0,000
2 -0,486 0,153 -0,640 -0,389 -0,187 0,000
3 -0,486 0,098 -0,585 0,591 0,315 0,000
4 -0,486 0,044 -0,530 -0,389 | 0,202 0,000
5 0,786 -0,078 0,886 -0,097 -0,056 1,188
6 -1,562 -0,650 -0,912 0,195 0,090 0,950
7 0,000 -0,262 0,262 0,000 0,000 0,000
8 0,000 -0,481 0,481 0,000 0,000 0,000
9 -1,562 -0,540 -1.022 0.195 0.104 0,000

umax = 1,00 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.

-6,27

Verification of shear force

Envelope curve of moments
{ tm/ml)

6,27 Zom

os
201,6 MPa

~1,17

-3,87 1,06

-5,70 L1F—

~5,70

Densities pondered loads at S.L.S (tm?) :

5 be bt Imposed skew  Geo.skew Umin Q. Qi Qi M.ton
1,40 1,10 1,0 100,0 100,0 2,40 5,47 5,12 3,88 3,77
Relative to the maximum charge density 0,44 1,00 0,94 0,71 0,69
Longitudinal impact loads according to imposed skew 11,40 3,39 3,24 2,23 7.74
Combinations
Pt+Pr Q2T Q(Tg) Q (Td) SRmin SRmax Pimin Pimax | (P2-P1)min (P2-P1)max Cons.phasd
1 1 0,69 0 0 0 1,2 0 1 0 i 1
2 1 0,69 0 0 0 0 1 0 1 0 1
3 1 0 1 0 0 1,2 0 1 0 1 1
4 1 0 1 0 0 0 1 0 1 0 1
5 1 0 0 1 0 1,2 0 1 0 1 1
6 1 0 0 1 0 0 1 0 1 4 1
Loads
Pt +Pr QQRT) Q(Te) Q(Td) SRmin SRmax | Plmin Plmax | (P2-P1)min (P2-P1)max Phase cons|
3.07 547 547 5,47 0,25 050 | 0,66 1,31 1,40 2,80 2.10

Main reinforcement

HAl6 + HA20 Alternate e=10
23,91 cm?/ml
HAl6 e=10 cm

HA10 e=20 cm Continuous HBAl4 e=20 cm Continfious 17,27 cm?/ml
3,50 emf/mj] | 5,99 cm?/ml |
- — 4 _ )
P S PRSP AP b = HA20 =20 cm
T i 13,98 cm?/ml
s o HAL2 e=20 cm o HALD e=20 cm
. € X 5,66 cm?/ml A 3,02 cm?/ml

HAI6+HA20 Alternate e=20

" " ) o 12,67 cm?/ml
OVW ,,- PP SN N - i BB &, M\ﬁ\m .
|- | HAL4 e=20 cm Continuohk HA16+HA20 Alternate e=10 cm
) 5,99 cm?/ml 21,98 cm?/ml
/meuu =20 cm Continuous Reinforcing steel HA16+4HA20 Alternate e=20 cm
5,49 cm?/ml 23,96 cm?/ml

CiiravailTravaiti-Affairet14-43 Erude de b route Kagitumba - Kayonza - Rusumo ~Rwandd\Travail Bradal NC\HS{NC HS.xls}dalot doubk
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS 148 Box culvert (1,50 x 1,50)

Data: Densities pondered loads at S.L.S (tm? :
Le He e ¥ Hr Fc28 Fe as 8 be bt Quin Q. Qu Qe M.
1,70 m 1,70 m 0,20 m 2,0 m3 1,04 m 25MPa 400 MPa  201,6 MPa 1,40 1,1 1,0 2,40 6,54 5,12 4,95 4,27
units moments 00353:03 e ——
Section [4] Unif.pouss, Trian.pouss, Cons.phase Pt +Pr Q SRmin SRmax Plmin Plmax (P2-P1)min | (P2-PDmax
1 0,241 -0,120 -0,054 0,000 1 1 0 0 1,2 0 1 0 1
2 -0,120 -0,120 -0,054 0,000 2 1 0 0 0 1 0 1 0
3 -0,120 0,241 0,119 0,000 3L i 1 0 1,2 0 ! 0 1
4 -0,120 : -0,120 -0,066 0,000 4 1 1 0 0 1 0 1 0o
5 0,241 -0,120 -0,066 0,425 -
6 -0,120 -0,120 -0,066 0,000 Loads >
7 -0,120 0,241 0,119 0,000 Pt +Pr Q SRmin SRmax Plmin Plmax (P2-Plymin | (P2-P1)max
8 -0,120 -0,120 -0,054 0,000 2,58 6,54 0,25 0,50 0,57 1,14 0,85 1,70
/A/ S
Verification of shear force imfm wemmww;\.ﬂw\\
wu max = 0,70 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.
Envelope curve of moments . Main reinforcement
( t.m/mi)
HA12 e=20 cm HAl4 e=20 cm
(4,59 cm?/ml) (6,95 cm?/ml)
I ]
1,40 ~1,40 7% T
HA10 e=20 cm Continuods
4 Y HAIQ e=20 cm
~0,86( 7 -0,86 p ) . (1,99 cm?*/ml)
HALQ e=20 cm
e ~ : Continuous
e vV I -
-1,42 42 % .
HA16 e=20 cm

(8,18 cm?/ml) HAlZ e=20 cm
(4,66 cm?/ml)

"CiursvaliTravaibd-AfTairet 14-43 ftude de b route Kagitumba - Kayonza - Rusama —Rwanda\Traval BradadNCHSYNC HS xishalot Simple
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO

HS

151

Data:

Lc He [ T Hr
1,70 m 1,70 m 0,20m 2,0 /m3 0,77 m
units moments
Section [ Unif.pouss. {Trian.pouss. | Cans.phase

1 0,241 -0,120 -0,054 0,000
2 -0,120 -0,120 -0,054 0,000
3 -0,120 0,241 0,119 0,000
4 -0,120 -0,120 -0,066 0,000

5 0,241 -0,120 -0,066 0,425

.6 -0,120 -0,120 -0,066 0,000
7 -0,120 0,241 0,119 0,000
8 0,120 -0,120 -0,054 0,000

Fc28
25 MPa

U max = 0,84 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.

Verification of shear force

Envelope curve of moments
(tm/mi)

~1,62

-1,60

-1,12

Fe
400 MPa

BN e

N

o
Densities pondered loads at S.L.S (t/r o
’ e e

b &

os 5 be bt Qrin Qe Qu Qur e AU L
201,6 MPa 1,40 11 1,0 2,40 9,00 7,46 7,17 5,13
Combinations
Pt +Pr Q SRmin SRmax Plmin Plmax {P2-P1)min | (P2-P1)max | Cons.phase
1 0 0 1,2 0 i 0 1 1
1 0 0 0 1 0 1 0 1
i 1 0 1,2 0 1 0 1 1
1 1 0 0 1 0 i 0 1
Loads
Pt +Pr Q SRmin SRmax Plmin | Plmax (P2-PDmin | (P2-P1)max | Phasc cons
2,04 9,00 0,25 0,50 044 | 0,87 085 | 1,70 0,85
Main reinforcement
HA12 e=20 cm HA16 e=20 cm
(5,27 ecm?2/ml) (8,63 cm?/ml)
] ]
w\ N T
HAlQ e=20 cm Continuoys
ro » HA1Q e=20 cm
L 4 . (1,99 cm2/ml)
‘ HALO e=20 cm
- : .~ Continuous
= LY

__HAl6 e=20 cm

(9,88 cm?/ml)

HAlZ e=20 cm s\
(5,34 cm?/ml)

CitravaibTeavaih] -Affeire\1 443 Etude de L route Kagiumba - Kayona - Rusuma ~-Rwanda\Travai BradaANCOHSYNC HS. xls]dubot Simple




HS 152 Box culvert (1,50 x 1,50)

Data: Densitles pondered loads at S.L.S (tm’) :
Le He e w os 8 be bt Qrin Qs Qu Qu Mgz
1,70 m 1,70 m 0,20 m 2,0 t/m3 201,6 MPa 1,40 1,1 1,0 2,40 6,54 512 4,95 4,27
units moments Combinations
Section [4] Unif.pouss. {Trian.pouss.| Cons.phase Pt +Pr Q SRmin SRimax Pimin P1max (P2-P1)min | (P2-P1)max | Cons.phase
1 0,241 -0,120 -0,054 0,000 1 1 0 0 1,2 0 1 0 1 1
2 0,120 -0,120 -0,054 0,000 2 1 0 0 0 1 0 1 0 1
3 -0,120 0,241 0,119 0,000 3 1 1 0 1,2 0 1 0 1 1
4 -0,120 -0,120 -0,066 0,000 4 1 1 0 0 1 0 1 0 1
5 0,241 -0,120 -0,066 0,425
6 -0,120 -0,120 -0,066 0,000 Loads
7 -0,120 0,241 0,119 0,000 Pt +Pr Q SRmin SRmax P1min Plmax (P2-P1)min : (P2-P1)max | Phase cons
-] -0,120 -0,120 -0,054 0,000 2,58 6,54 0,25 0,50 0,57 1,14 0,85 1,70 0,85
Verification of shear force
wmax= 0,70 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.
Envelope curve of moments Main reinforcement
{ tm/mi}
HA12 e=20 cm HAl4 e=20 cm
(4,59 cm?*/ml} (6,95 cm?/ml)
i 1
~1,40 -1,40 A TR .
HALlO0 e=20 cm Continuous

L 9 HA10 e=20 cm
-0,8 -0,886 L : . . (1,93 cm?/ml)

2,
3

HA10 e=20 cm
; - e o .Continuous
.V &..ll ! .l..l( &

N (<))
Illn_._..@..-nllll
B N O

Clr,a2 0,30 lll-.-' < -1,42

HAl6 e=20 cm
(8,18 cm*/ml) - a ) HAL2 e=20 cm
: (4,66 cm?/mnl)

CravaibTesvaibl-Aflaie: 1443 Etude de ba route Kagitomba - Kayonza - Rusum ~RvandatTravail BrodstNOWISYNC HS <lsfdalor Simple ) o ’ : h




Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO-~" HS 156 Box culvert 2x (2,00 x 2,00)

\\\r&ﬂ @%m@u
-, V. ‘ = T =
Data: \Mﬁ ‘ \ Densities pondered loads at S.L.S (tm?) :
Lc Hc e yr Hr Fc28 Eey ., 3 rcw 3 bt Imposed skew Geo.skew Urin Qi Qun Qw M.ion
2,25m 2,25 m 0,25 m 2,0 t/m3 0,58 m 25MPa 4 ow *M\Aw 2 A 1,0 100,0 100,0 2,40 11,35 9,12 9,08 5,71
) wmuw } Relative to the maximum charge density 0,21 1,00 0,80 0.80 0,50
¢ % /ﬁ ) | Longitudinal impact loads according to imposed skew 6,75 1,17 2,52 1,52 7.02
o
units moments Ay mw\ﬂaim:.o:m
Section Q02T Qg Q (Td) _| Unif.pouss. |Trian.pouss. Oaan.ﬁg | Pr+Pr Q2N Q(Tg) Q(Td) SRmin SRmax | Plmin Plmax | (P2-P1)min (P2-P1)max Cons.phasd
1 0,284 -0,080 0,363 -0,070 -0,029 0,000 1 0,50 0 0 0 1,2 0 1 0 1 1
2 -0,141 0,050 -0,191 -0,281 -0,135 0,000 1 0,50 0 0 0 0 1 0 1 0 1
3 -0,141 0,033 -0,173 0,352 0,190 0,000 1 0 1 0 0 1,2 0 1 0 i i
4 -0,141 0,015 -0,156 -0,281 -0,147 0,000 1 0 1 0 0 0 1 0 1 0 1
5 0,284 -0,036 0,328 -0,070 -0,041 0,703 1 0 0 i 0 1,2 0 1 0 1 1
6 -0,563 -0,244 -0,318 0,141 0,064 0,563 1 0 [1] 1 [ 0 1 0 1 0 1
7 0,000 0,074 0,074 0,000 0,000 0,000 Loads
8 0,000 -0,144 0,144 0,000 0,000 0,000 Pt +Pr Q@D Q(Ty) Q (Td) SRmin SRmax Pimin | Pimax |(P2-PI)min (P2-P1)max Phase cons
9 -0,563 -0.209 -0,353 0,141 0.076 0,000 1.79 11,35 11.35 11,35 0,25 0,50 035 | 071 1,13 2.25 1.41
Verification of shear force
T max = 1,08 Mpa < 0.07 1c28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.
Envelope curve of moments Main reinforcement
" (tav/mi)
HA20 e=20 cm
13,29 cm?/ml
HA16+HA20 Alternate e=20 cm
-4,88 HA1Q0 e=20 cm Continuous HA1Q e=20 cm Continfous 12,42 cm?*/ml
-3,08 2,49 cmf/m} | 3,32 cm?/ml |
-3,09_] o . = . =S
e 2 WP PP PRPRIPPIN NP b HAl6 e=20 cm
muy ¥ 8,22 cm?/ml
L 4 b HAl2 e=20 cm 5 HA10 e=20 cm
. € A 4,24 cm*/ml A 2,57 cm?*/ml
-1,88 L X .
° " : ] HAl4 e=20 cm
» 1ot . e A 77,19 cm?/ml
~2,72 ﬁV_ R PP PP M\‘w\m
-2,7172 g _ _ HAl10 e=20 cm Oo:ﬂw:copw ) HA20 e=20 cm
3,32 cm?*/ml - 14,07 cm?/ml
r— HAlO0 e=20 cm Continuous Reipforcing steel HAl2 e=20 cm
3,52 cm?/ml ’ 12,19 cm?/ml .

CitravailTravaill-Aftaire\14-43 Erude de a rotte Kagitumba - Kayonza - Rusumo --Rwanda\T ravait Bradai NCHS{NC HS xls}dalot double e



Box culvert 2x (2,50 x 1,50)

Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO™ > e : HS 162

Data: Densities pondered Joads at S.L.S (Ym?) :
Le Hc ¢ yr Hr Fc28 bt Imposed skew Geo.skew Urin Qhe Qe Qe Meisa
2,80 m 1,80 m 030m  2,0t/m3 0.55m 25 MPa 1,0 100,0 100,0 ) 2,40 11,10 8,95 8,87 5,66
Relative to the maximum charge density 0,22 1,00 0,81 0,80 0,51
Longitudinal impact loads according to imposed skew 8,40 1,19 2,54 1,53 7,04
units moments T \\\ Combinations
Section 02T o (Tg) Q(Td) | Unif.pouss. | Trian.pouss.| Cons.phase |~ ®puz A Pt+Pr Q2N Q(T) Q (Td) SRmin SRemax Plmin Pimax | (P2-P1)min (P2-P1)maxCons.phasd
1 0,421 -0,097 0,518 -0,038 -0,016 0,000 1 1 0,51 0 0 0 1,2 0 1 0 1 1
2 -0,286 0,085 -0,371 -0,152 -0,073 0,000 2 1 0,51 0 0 0 0 1 0 1 0 1
3 -0,286 0,054 -0,340 0,253 0,135 0,000 | 3 1 0 1 0 0 1,2 0 1 0 i 1
4 -0,286 0,023 -0,309 -0,152 -0,079 0,000 4 1 0 1 0 0 0 1 0 1 0 1
5 0,421 -0,036 0,468 -0,038 -0,022 0,875 5 1 1] 0 1 0 1,2 0 1 0 1 1
6 -0,837 -0,341 -0,496 0,076 0,035 0,700 6 1 0 0 1 0 0 ] 0 1 0 1
7 0,000 -0,155 0,155 0,000 0,000 0,000 Loads i
8 0,000 -0,279 0,279 0,000 0,000 0,000 Pt +Pr Q2N Q(Tg) Q (Td) SRmin SRrmax Pimin Plmax | (P2-P1)min (P2-P1)max Phase cons
9 -0,837 -0.279 -0,558 0,076 0.041 0,000 1 .85 11.10 11,10 11,10 0,25 0,50 0,35 0.70 0,90 1.80 1,35
Verification of shear force
T max = 1,07 Mpa < 0.07 f¢28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.
Envelope curve of moments Main reinforcement
{ tm/mi)
HAl6 e=10 cm
17,33 cm?/ml
HA20 e=20 cm
-7,68 HA10 e=20 cm Continuous HA12 e=20 cm Contingous 14,54 cm?*/ml
-4,97 -4,97 3,02 cmj/my 1] 4,33 cm?/ml ]
~4,97 [ TT~—_-0,38 -4, 0,38 7 1-4,97 Y s 3 ¢ Huu_~
8 1 2 Ao~ N PR PP—— atea 3 6+HA20 Alternatd/e=20
0,29 -3 0,29 —H - 10,97 cm*/ml
6,50 -1 6,50 * 3 I
T L A HAl4 e=20 cm . HAl0 e=20 cm
1] ] p L 6,69 cm?/ml . ) 3,02 cm?/ml
-4,09 0,64 il 0,64 (GJ144,09 ] N I I
H " i 1 HAl6 e=20 cm
i ) ¢ o 2 i 9,42 cm?/ml
7,13 -1{13 7,13 L4 b ;
[leorsorT D=unElle\Nux e - A S i B 1 = |
-4,30 [ - - ] o 4,30 k APPSR PFEPICPUIPEI WA ;
-4,30 © 0,29 6 , 0,29 -4,30 , , | |'5A12 e=20 cm Continuopk HAZ0 e=20 cm
- =7,00 ‘ SR o T 4,33 cm?/ml : 16,02 cm?/ml
: - /MEbHo =20 cin Continuous wmwaMOROMSG steel HAl12 e=20.cm

4,00 cm?/ml

©15,72 em?/nil

CitravaifTravaifi-Altaire\14-43 Enude de b route Kagitumba - Kayonza - Rusumo --Rivanda\Travail Bradai NCHIS{NG HS xis]datot double




Rehabilitation and widening of EO~HC3¢>-§<OZN>¢N&
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Box culvert 2x (2,50 x 1,50)

15T
Data: M
Le Hce e vr Hr Fc28
275m 1,75m 0,25 m 2,0 t/m3 0,66 m 25 MPa
[ :
units moments X egge e
Section 00T 0 (Tg) Q (Td) | Unifpouss. | Trian.pouss.| Cons.phase
1 0,405 -0,093 0,499 -0,036 -0,015 0,000
2 -0,277 0,082 -0,359 -0,143 -0,069 0,000
3 0,277 0,052 -0,329 0,240 0,127 0,000
4 0,277 0,022 -0,299 -0,143 -0,074 0,000
5 0,405 -0,035 0,451 -0,036 -0,020 0,859
6 -0,807 -0,328 -0,479 0,071 0,033 0,688
7 0,000 -0,151 0,151 0,000 0,000 0,000
8 0,000 -0,270 0,270 0,000 0,000 0,000
9 -0,807 -0,268 -0,539 0.071 0.038 0,000

Verification of shear force

Densities pondered loads at S.L.S (Ym?) :

w max= 1,17 Mpa < 0.07 f¢28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.

Envelope curve of moments

{ tm/ml)
-6,88
-4,44 -4,44
~4,44 [T~ -0.22 =0.22 ——T7]-4,44
/m\ 1 2
0,16 -2 T 0,16
5,73 HH 5,73
-3,62 0,53 il 0,53 (GJ143,62
6,19 -1jfpo 6,19
) a J 5 L 4 ) .
-3,85 -] 1-3,85
~3,85 0,36 6 0,36 ~3,85
-6,28

be bt Imposed skew Geo.skew, Urin Qe Qwe Qi M.io0
1,10 1,0 100,0 100,0 2,40 9,97 8,15 7,96 5,38
Relative to the maximum charge density 0,24 1,00 0,82 0,80 0,54
Longitudinal impact loads according to imposed skew 8,25 2,76 2,61 1,61 7,11
Combinations
Pt +Pr Q2D Q(Tg) Q (Td) SRmin SRmax Pimin Pimax | (P2-P1)min (P2-P1)maxCons.phasdg
1 1 0,54 0 0 0 1,2 0 1 0 1 1
2 1 0,54 0 (] 0 0 1 0 1 0 i
3 1 (] 1 0 0 1,2 0 1 0 ‘1 1
4 1 0 1 0 0 0 1 0 i 0 1
5 i (] 0 1 0 1,2 0 1 0 1 1
6 1 0 0 1 0 0 1 0 1 0 1
Loads
Pt +Pr Q2N Q(Tg) Q(Td) SRmin SRmax Plmin Plmax | (P2-P1)min (P2-P1)max Phase cons|
1,95 9.97 9,97 9.97 0.25 0,50 0,39 0,79 0.88 1,75 1.09
Main reinforcement
HAl6 e=10 cm
19,11 em?/ml
HA20 e=20 cm
HA1Q e=20 cm Continuous HAl2 e=20 cm Continvious 15,76 cm?/ml
3,01 cmf/ml | 4,78 cm?/ml
P — 5 * HuUH_ .
e el T PP ettt Yttt d 6+HA20 Alternave e=20
T . 12,03 cm?/ml
e d b 5
S L HAl4 e=20 cm , HALQO e=20 cm
A € A 7,13 cm?/ml A 2,49 cm?/ml
" i} " HAll6+HA20 Alternate e=20
9 ¥ - -~ 10,37 em?/ml
._AUVM ettt NP a e L m“ﬁ\m
, | [ HA12 e=20 cm Continuohf HALG e=10 cm
4,78 cm?/ml ) 17,10 em?/ml
,~m>HN,muNo cm no:mwucocm Reipforcing steel HAl2 e=20 cm
; 4, 17,38 cm?/ml

28 cm?/ml

Chiravait Travaib}-AffairA14-43 Enode de ba oute Kagiumba - Kayonza - Rusumo --Kwanda\Trayail BradatNCHS{{NC HS.xks}dalot double




HS

Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO

188

Box culvert 2x (2,00 x 2,00)

Data: Densities pondered Ioads at S.L.S (t/m?) :
Lc Hc c yr Hr Fc28 Fe os & be bt Imposed skew Geo.skew Urin Que Qu Qe M.ion
2,25m 225m 0,25 m 2,0 t/m3 1,32 m 25MPa 400 MPa 202 MPa 1,40 1,10 1,0 100,0 100,0 2,40 4,98 4,72 3,42 3,52
Relative to the maximum charge density 0,48 1,00 0,95 0,69 0,71
Longitudinai impact loads according to imposed skew 6,75 3,52 3,37 2,37 7,87
units moments Combinations
Section 0 (2T) 0 (Tg) Q (7d) | Unif.pouss. |Trian.pouss.| Cons.phase Pt +Pr Q@D Q (Tg) Q(Td) SRmin SRmax Plimin Plmax | (P2-P1)min (P2-P1)max Cons.phasg
1 0,284 -0,080 0,363 -0,070 -0,029 0,000 1 1 0,71 0 0 0 1,2 0 1 0 1 1
2 -0,141 0,050 -0,191 -0,281 -0,135 0,000 2 1 0,71 0 0 0 0 1 0 1 0 1
3 -0,141 0,033 -0,173 0,352 0,190 0,000 3 1 0 1 0 0 1,2 0 1 0 1 !
4 -0,141 0,015 -0,156 -0,281 -0,147 0,000 4 1 0 1 0 0 0 1 4] 1 0 1
5 0,284 -0,036 0,328 -0,070 -0,041 0,703 5 1 0 0 1 0 1,2 4] 1 0 1 1
6 -0,563 -0,244 -0,318 0,141 0,064 0,563 6 1 0 [4] 1 0 0 1 0 1 0 1
7 0,000 -0,074 0,074 0,000 0,000 0,000 Loads ,
8 0,000 -0,144 0,144 0,000 0,000 0,000 Pt+Pr | Q(2T) Q(Tg) Q(Td) SRimin SRmax Pimin Plmax | (P2-P1)min {P2-P1)max Phase cons
9 0,563 | -0209 | -0353 0,141 | 0076 0,000 327 [ 498 4,98 4,98 0.25 0,50 0,72 145 | 1131 :

Verification of shear force
Tumax = 0,70 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.

Envelope curve of moments

Main reinforcement

{ tm/mi)
HAl6 e=20 cm
9,74 em?/ml
HAl4 e=20 cm
~3,63 HAl10 e=20 cm Continuous HAlQ e=20 cm Contintious 7,02 cm?*/ml ;hw&wmiﬂﬁﬁﬂ\\
-2,29 -2,29 2,49 omf/m] ! 2,49 cm®/ml ] I
~2,29 [T~ 0,32 \\%Obmi\l\l-m,% 4 - 5 ¥ Ry
3 f 2 | VP PP —ta s PRSP B e HAL4 e=20 cm®
-0,56 -0 T -0,56 i 2 6,02 cm?/ml
2,65 S8 2,65 .o . J
T L4 A HAl0 e=20 cm . HA10 e=20 cm
] . € L 2,49 cm?*/ml L 2,49 cm*/ml
~0,86 0,85 K 0,85 (3 140,86 = i i B
A " " " HA12 e=20 cm
H o 3 3 5,61 cm?/ml
3,45 07 3,45 1 ‘ . ’
=05 E ; —_— ey Ty TR B - ==
-2,14 qu s 4 -2,14 ,/ka PP PP L
~2,14 0,51 6 0,51 -2,14 | [HA10 e=20 cm Continuohp HA16 e=20 cm.
-3,65 ' 2,49 em?*/ml 9,25 cm?/ml

|

HAlQ e=20 cm Continuous

Reipforcing steel HAl12 e=20 cm

2,49 cm?/ml

9,78 cm?*/ml

Ctravail Travaifd-Alfairc\14-43 Etude de I route Kagituraba - Kayonza - Rusumo ~-Rwanda\Travad BradsiNCUSNC HS.xE]dalot double




Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS 190 Box culvert 2x (2,50 x 2,00)

Data: Densities pondered loads at S.L.S (t/m?) :
Lc Hc [3 yr Hr Fc28 Fe as 8 be bt Imposed skew Geo.skew Clevin Q. . Qe Qe M.120
2,75 m 2,25m 0,25 m 2,0 Um3 1,02 m 25MPa 400 MPa 202 MPa 1,40 1,10 1,0 100,0 100,0 240 6,41 5,86 4,81 4,21
Relative to the maximum charge density 0,37 1,00 0,92 0,75 0,66
Longitudinal impact loads according to imposed skew 8,25 3,18 3,03 2,02 7,53
units moments Combinations
Section 02T 0 (Te) O (Td) | Unif-pouss. | Trian.pouss. Cons.phase Pt +Pr Q2D Q(Tg) Q(Td) SRmin SRmax | Pimin Pimax | (P2-P1)min (P2-P1)max Cons.phasd
] 1 0,416 -0,107 0,523 -0,065 -0,028 0,000 i 1 0,66 0 0 0 1,2 0 1 0 1 1
2 -0,239 0,079 -0,318 -0,262 -0,126 0,000 2 1 0,66 0 0 1] 0 1 0 1 0 1
3 -0,239 0,051 -0,290 0,371 0,199 0,000 3 1 0 1 0 0 1,2 Q 1 0 1 1
4 -0,239 0,023 -0,262 -0,262 -0,136 0,000 4 1 0 1 4] 1] 0 1 0 1 0 1
5 0,416 -0,045 0,473 -0,065 -0,038 0,859 5 i 0 0 1 0 1,2 0 1 0 1 1
6 -0,826 -0,349 -0,477 0,131 0,060 0,688 6 1 0 0 1 0 0 i [ 1 0 1
7 0,000 -0,127 0,127 0,000 0,000 0,000 Loads —
8 0,000 -0,239 0,239 0,000 0,000 | 0,000 Pt +Pr Q@M Q(Tg) Q (Td) SRmin SRmax Pimin | Plmax %w-vCﬁ@nMquﬁ:g Phase cons]
9 -0,826 -0.293 -0,532 0.131 0.071 0,000 2,67 6,41 6,41 6,41 0,25 0,50 057 | 115 KA3Y As D 55 w~,.w,~,u,,/,

Verification of shear force
T max = 0,92 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.

Envelope curve of moments Main reinforcement

{ tm/mi)
HA20 e=20 cm
15,16 cm?/ml

-5,53 HAlO0 e=20 cm Continuous HA10 e=20 cm Continuous 11,90 cm?/ml
~3,41 -3,41 2,49 cmf /mY 11 3,80 cm*/ml | 1}
~3,41 [T~ 0,24 =137 0028 —T7]~3,41 ' = 7 . =y
s | > 1 et ta oW . T e NN MUY W~y HAl6 e=20 cm
-0, 42 -1EB , -0, 42 —H g 9,13 cm*/ml
1,39 - 1,39 K . -
Tl N 3 HA10 e=20 cm L HAlO e=20 cm
. N ) e 2 A © 3,97 cm?/ml L 2,49 cm?*/ml
-2,06 0,78 ] 0,78 (GJd2,06 L h ] j ;
H v . o : ) . HAl6 e=20 cm
H , . S = g ‘ : r 8,20 cm*/ml
5,27 - ; : ; ] ;) L 2
-3.08 L+ : -B 2 3373, 08 ; ,/L.Vr PP 7 SR il ) B
-3,08 0,62 (s 0,62 -3,08 R ; | | HAL0 e=20 cm Continuoph HA20 =20 cm
S - ~5,54 3,80 cm?/ml ) 14,41 cm?/ml
: . , /ﬁmwo e=20 cm Continuous Reinforcing steel HAl2 e=20 cm

3,60 cm?/ml - 715,19 em?/ml

Corvail Travaih - Auire\14-43 Etude de b route Kagiiunba - Kayonz - Rusumo ~Rwanda\Travail BradadNC11 HSYNC HS.xks]dalot doibk




Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS 201 Box culvert (2,50 x 2,00)

Data: Densities pondered loads at 5.L.S (tm?) :
Le He ¢ o Hr - Fc28 Fe os 5 be bt Qi Qe Qs Qe M
275 m 2,25m 025m 2,0 m3 3,90m 25MPa 400 MPa  201,6 MPa 1,40 1,1 1,0 2,40 1,27 1,63 0,62 1,57
units moments Combinations
Section [} Unif.pouss. [Trian.pouss.| Cons.phase | - Pt +Pr Q SRmin SRmax Plmin P1max {P2-Plymin | (P2-P1)max | Cons.phase
1 0,599 -0,190 -0,086 0,000 1 1 0 0 1,2 0 1 0 1 1
2 -0,347 -0,190 -0,086 0,000 2 1 0 0 0 i 0 1 0 1
3 -0,347 0,443 0,221 0,000 3 1 1 0 1,2 0 1 0 1 1
4 -0,347 -0,190 -0,104 0,000 4 1 1 0 0. 1 0 1 0 i
5 0,599 | 0,190 -0,104 0,688
6 -0,347 -0,190 -0,104 0,000 Loads
7 -0,347 0,443 0,221 0,000 Pt +Pr Q SRmin SRmax | Plmin Pimax (P2-P1)min | (P2-P1)max | Phase cons
8 -0,347 -0,190 ~0,086 0,000 8,43 2,40 0,25 050 | 201 4,03 1,13
Verification of shear force
T max = 1,07 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.
Envelope curve of moments Main reinforcement
{ tm/mi)
HA16+HA20 Alternate e=20 cm HAl16 e=10 cm
(13,14 cm?/ml) (16,55 cm?/ml)
] ]
-4,82 -4,82 75 T
HA10 e=20 cm Continuous
b o I HA1Q e=20 cm
-2,61 ~2,61 - - X (2,49 cm?/ml)
HAL2 e=20 cm
~ = ) no:n»:cocm
; Bl et ;
-4,86 86 ) + 3
HAl6 e=10 cm

(19,33 em?/ml) - ) HA16+HA20 Alternate e=20 cm
; (13,25 cm2/ml)

Cotravail Travaifd-Affuire\1 443 Etude de ks route Keyitumb - Kayorza ~ Rustmo - Rvands\Travail BsdaANCHSYNC HS.lsjdlet Somple



HS 213

Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO Box culvert (2,00 x 1,50)

Data: Densities pondered loads at S.L.S (tm? :
Le He e ¥ Hr Fc28 Fe o8 5 be bt Qi Que Qu Qun M0
2,25m L75m 0.25m 2,0 m3 0,70 m 25MPa 400 MPa  201,6 MPa 1,40 1,1 1,0 2,40 9,37 7,73 747 5,23
units moments Combinations
Section [4] Unif.pouss. |Trian.pouss. | Cons.phase Pt +Pr Q SRmin SRmax | Plmin Plmax | (P2-P1)min | (P2-P1)max | Cons.phase
1 0,396 -0,112 -0,051 0,000 1 1 0 0 1,2 0 1 0 1 1
2 -0,237 -0,112 -0,051 0,000 21 1 0 0 0 1 0 1 0
3 -0,237 0,271 0,135 0,000 3 1 1 0 1,2 0 i 0 1
4 0237 | 0112 0,061 0,000 af 1 1 0 0 1 0 1 0
5 .1.03% | o112 | 061 0,563 m
6 -0,237 -0,112 -0,061 0,000 Loads
7 -0,237 0,271 0,135 0,000 N Pt +Pr Q SRmin SRmax Plmin Pimax (P2-P1)min | (P2-P1)max
8 -0,237 -0,112 -0,051 0,000 2,03 9,37 0,25 0,50 0,41 0,83 088 | 1,75

Verification of shear force
T max = 0,91 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.

Envelope curve of moments
{ tm/mi)

Main reinforcement

HAl4 e=20 cm HAL6+HA20 Alternate e=20 cm

(7,84 cm?/ml) (11,97 cm?/ml}
| |
-2,95 ~2,95 7R TR
HALO e=20 cm Continuods ||
P 9 HALQD e=20 cm
~2,487( 1 -2,47 - ) L (2,49 cm?/ml)
L - -
HALOD e=20 cm
- - Continuous
SN, . ;I(\_k;
-2,97 ~2,97 X , }
HA20 e=20-cm

HAl4. e=20 cm
(7,90 cm?/ml}

(13,71 ém?/ml)

CatravaiTravaif}:Aftire\ 1443 Etule de ba rotte Kagitumba - Kayons - Rusumo - RwandiNTravail BradafNGHSYNC HS AbJdelot Simpke




Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO

HS 214

Box culvert 2x (2,50 x 2,50)

Data:
Lc Hc [ vr Hr Fc28 Fe
2,75 m 2,75 m 0,25m 2,0 t/m3 0,98 m 25MPa 400 MPa
units moments
Section 002rn O (Tg) O (Td) | Unifpouss. | T rian.pouss.| Cons.phase
i 0,424 -0,119 0,543 -0,105 -0,044 0,000
2 -0,210 0,075 -0,285 -0,420 -0,201 0,000
3 -0,210 0,049 -0,259 0,525 0,284 0,000
4 -0,210 0,023 -0,233 -0,420 -0,219 0,000
5 0,424 -0,053 0,490 -0,105 -0,062 0,859
6 -0,840 -0,365 -0,475 0,210 0,096 0,688
7 0,000 -0,110 0,110 0,000 0,000 0,000
8 0,000 -0,215 0,215 0,000 0,000 0,000
9 -0,840 -0.313 -0,528 0.210 0,114 0,000

as
202 MPa

Verification of shear force

i max = 0,85 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.

Envelope curve of moments
( tm/mi)

lmw\
~-3,71

Densities pondered loads at 5.L.8 (t/m? :

HA20. e=20 cm

I be bt Imposed skew Geo.skew Ui Qe Qn Qne M.170
1,40 1,10 1,0 100,0 100,0 2,40 6,64 6,05 5,05 4,32
Relative to. the maximum charge density 0,36 1,00 0,91 0,76 0,65
Longitudinal impact loads according to imposed skew 8,25 3,13 2,98 1,98 7,48
Combinations
Pt +Pr Q2T Q(Ty) Q (Td) SRmin SRmax Plmin Pimax | (P2-P1)min (P2-P1)max/Cons.phasd
1 1 0,65 0 0 0 1,2 0 1 0 1 i
2 1 0,65 0 0 0 0 1 0 1 0 1
3 1 0 1 0 0 1,2 0 1 0 i i
4 1 0 1 0 0 0 1 0 1 0 1
5 1 0 0 1 0 1,2 0 1 0 1 i
6 1 1] 0 1 0 0 1 0 1
Loads
Pt +Pr QQT) Q(Tg) | Q(Td) SRumin SRmax Plmin | Plmax
2,59 6,64 664 | 664 0,25 0,50 055 | 111 ;\,
Main reinforcement
HA20 e=20 cm
15,17 em?/ml
HA16+HA20 Alternate e=20 cm
HA10 e=20 cm Continuous HAlQ e=20 cm Contintious 12,45 cm?/ml
2,49 cm}/m] 1 3,81 cm?/ml |
b = > _ R
| N PP — P AU b ¥ HA16 e=20 cm
—T 3 9,96 cm?/ml
s 4 o HAL1O0 e=20 cm . HALD e=20 cm
e 4 € L 3,69 cm?/ml X 3,77 ecm?/ml
" [ " HAlG e=20 cm
9 i i 9,12 cm*/ml
g L B e Qe S —— —
wym PP RPN o PPN M\s A
_ -

| _Eﬁo e=20 cm Continuo

4

3,81 cm?*/ml

HAlQ0 e=20 cm Continuous

3,

91 cm?/ml.

LE

. 15,63 cm?/ml
‘Reinforcing steel HAl2 e=20 cm
15,25 cm?/ml

Caitravait Travailil-Aflaire\14-43 Etude de Ja route Kagitumba - Kayorza - Rusugio -Rwanda\Travail Bmdaf NCHSING HS.xts]dalot double
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS 218 Box culvert 2x (4,50 x 4,50)

Data: Densities pondered loads at S.L.S (tm?) :
Lec He ¢ vr Hr Fc28 Fe os ] be bt Imposed skew Geo.skew rin Qe Qu - Qi Meioa
4,95 m 4,95 m 045m  2,0¢/m3 1,69m  25MPa 400 MPa 201,6 MPa 1,35 1,10 1,0 100,0 100,0 2,40 3,27 3,24 2,00 2,57
Relative to the maximum charge density 0,73 1,00 0,99 0.61 0,79
Longitudinal impact loads according to imposed skew 14,85 4,15 4,00 2,99 8,50
units moments Combinations
Section 02T 0 (Tg) Q@ (Td) _| Unif.pouss. | Trian.pouss. Cons.phase Pt +Pr Q27 Q(Tg) Q (Td) SRmin SRmax Plmin Plmax | (P2-P1)min {(P2-P1)maxCons.phasd
1 1,374 -0,385 1,759 40,340 | -0,141 0,000 18 1 0,79 0 0 0 1,2 0
2 -0,681 0,243 -0,924 -1,361 -0,651 0,000 21 1 0,79 0 0 0 0 i
3 -0,681 0,158 -0,839 1,702 0,920 0,000 N 1 0 1 0 0 1,2 0
4 -0,681 0,073 -0,754 -1,361 -0,710 0,000 4 1 0 1 0 0 0 1
5 1,374 -0,172 1,588 -0,340 -0,199 1,547 5 i 0 0 1 0 1,2 0
6 2,723 -1,183 -1,539 0,681 0,311 1,238 ) 1 0 0 1 [V 0 1
7 0,000 -0,356 0,356 0,000 0,000 0,000 Loads o Ll
,,,,,,, 8 0,000 -0,696 0,696 0,000 0,000 0,000 Pt +Pr Q(2T) QTy | Q(Td) SRmin SRmax Plmin Hi 28 1)l
9 -2.723 -1,013 -1.709 0681 { 0,369 | 0000 4,51 327 3,27 3,27 0,25 0,50 0.96 1 1T
*
Verification of shear force A
W max = 0,83 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.
Envelope curve of moments Main reinforcement
{ tm/mi}
HAl6 + HA20 Alternate e=10 cm
24,80 cm2/ml
HA20 e=20 cm
-17,69 HAl2 e=20 cm Continuous HAl4 e=20 cm Contintious 15,44 cm?/ml
-12,73 ‘ -12,73 4,83 cmf /m] 1 1 6,25 cm?/ml }
-12,73[ T~—"_3,38 -12770 3,38 — T }12,73 4 - 5 y Ay
P 1 2 omar S PP P S PR s~ HAl6 e=10 cm
-5,19 -2FF -5,19 1} : 17,56 em?/ml
11,26 H1 11,26 . 9 o .
1] L . , X HA12 e=20 cm L HAL6 e=20 cm
T , AN A 4,83 cm® /ml A 8,42 cm?/ml
-1, 90 5,29 i 6,29 (3141, 90 ] b ] , ]
HH B [ I’ HA16 e=10 cm
I * 9 ¥ i 17,17 na,w\au.
. 19,17 -1ifs 19,17 — . 1 ,
=12, 47 LA —5s T : 12,47 ‘ Vu} PP PR P i
-12,47 3,78 Dl 3,78 -12,47 . J | _fmbz‘ e=20 cm Continuck S HA20 e=10 cm
) -17,83 : . : 6,25 cmz/ml ) 27,01 cm?/ml
’ - ; 4 HAl4 e=20 cm nonww.vcocm ?&.:monnw:n steel HAlZ e=20 cm
6,75 em? /ml . S 725,02 em?/ml
Coitravaif Travait} - Allaire\ 1443 Etede de b route Kagituraba - Kayanza - Rusumo ..ﬂs.u_iaﬁ.ﬁrﬁ” Bradai NCHSYNC HS.xkldaknt double
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO

HS 222

Box culvert (2,50 x 1,50)

Data: -
Le He e ¥ Hr
2,80m 1,80 m 030m 2,0 m3 0,60 m
units moments
Section /] Unif.pouss. |Trian.pouss. | Cons.phase
1 0,582 -0,106 -0,048 0,000
2 -0,398 -0,106 -0,048 0,000
3 -0,398 0,299 0,150 0,000
4 -0,398 -0,106 ~0,058 0,000
5 0,582 -0,106 -0,058 0,700
6 -0,398 -0,106 -0,058 0,000
7 -0,398 0,299 0,150 0,000
8 -0,398 | -0,106 -0,048 0,000

Fc28
25 MPa

Verification of shear force

Fe
400 MPa

B P

Densitles pondered loads at S.L.S (tm") :

T max = 0,99 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.

Envelope curve of moments
{ t.m/mi)

-5,08

-4,60( 7

-5,09

-5,08

-4, 60

~5,08

os ] be bt Qrin Qe Qu Qbe M0
201,6 MPa 1,40 1,1 1,0 2,40 10,24 8,34 8,17 5,45
Combinations
Pt +Pr Q SRmin SRmax Plmin P 1max (P2-P1)min | (P2-P1)max Cons:pliase
1 0 0 1,2 0 1 0 S LSt
1 0 0 0 1 [1] 1
1 1 0 1,2 0 1 0
1 1 0 0 1 0 1
Loads
Pt +Pr Q ! SRmin SRmax P1min Pimax | (P2-P1)min
1,95 1024 | 025 0,50 0,38 0,75 0,90
Main reinforcement

HA16+HA20 Alternate e=20 cm

HA20 e=20 cm

(11,21 cm?*/ml} (15,75 cm?/ml}
| ]
~ )
HA10 e=20 cm Continuous

P . HALQ e=20 cm
L 3 (3,02 oan,\at
HAL12 e=20.cm
- - “ Continuous
. LY L

HA16 e=10 cm

(17;97 em?/ml)

HA16+HA20 Alternate muwo‘na

(11,25 cm?/ml)

CitravailTravail1-Affaire 1443 Etude de ta rpute Kagitumba - Kayonza - Rusunio

~RwandalTravail BradsdNCHSUNC HS xls}dakot Sinple




Rehabilitation and widening of KA GITUMBA-KAYONZA-RUSUMO

HS 223

Box culvert 2x (2,00 x 1,50)

Data:
Lc He c yr Hr Fc28 Fe
225m 1,75m 0,25m 2,0 t/m3 0,90 m 25MPa 400 MPa
units moments
Section 0T O (Tg) O (Td) | Unif.pouss. |Trian.pouss.| Cons.phase
1 0,277 -0,070 0,347 -0,039 -0,016 0,000
2 -0,165 0,053 -0,218 -0,155 -0,075 0,000
3 0,165 0,034 -0,199 0,227 0,122 0,000
4 0,165 0,015 -0,180 -0,155 -0,081 0,000
5 0,277 -0,029 0,314 -0,039 -0,022 0,703
6 -0,550 -0,231 -0,319 0,078 0,036 0,563
7 0,000 -0,088 0,088 0,000 0,000 0,000
8 0,000 -0,164 0,164 0,000 0,000 0,000
9 -0.550 | .0.193 -0.357 0,078 0,042 0,000

as
202 MPa

Verification of shear force

wmax = 0,79 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.

Envelope curve of moments

{ tm/m)
-3,81
-2,35 -2,35
-2,35 [T~ 0.08 -7 0,08 ——11-2,35
/m B! 2
-0,16 -1bls -0,16
3,12 % 3,12
-1,60[]} 0,43 i 0,43 (3 141,60
©. 3,65 i 3,65
L cor [ T T [T T T T (7 ¢ R @Dy .
-2,08 [ L——" -] -2,08
-2,08 0,36 6 0,36 -2,08
~3,77

Densities pondered loads at S.L.S (t/m?) :

3 be bt Imposed skew Geo.skew Umin Qe Qun Ok M0
1,40 1,10 1,0 100,0 100,0 2,40 7,15 6,44 5,61 4,55
Relative 10 the maximum charge density 0,34 1,00 0,90 0,78 0.64
Longitedinal impact loads according to imposed skew 6,75 3,04 wum.m;:;é{ M.%w 7,39
Combinations o e
Pe+Pr | Q@D Q(Te) Q (Td) SRmin SRmax Plmin H(B2:P 1yt {P2-P o Cons.phasq
1 1 0,64 0 0 0 1,2 0 2 il
2 1 0,64 0 0 0 i 1 :
3 1 0 1 0 0 1,2 0
4 1 0 1 0 0 0 i
5 1 0 0 1 0 1,2 0
6 1 0 0 1 0 0 1
Loads . S /.
Pt+Pr | Q(2D Q(Tg) Q (Td) SRmin | SRmax Pimin n @2 DnaxPhase cons
243 | 715 7,15 7.15 025 | 050 0,51 g88nule 1S | 109
Main reinforcement
HAl6 e=20 cm
10,26 cm?/ml
HAl6 e=20 cm
HAlQ e=20 cm Continuous HAlO e=20 cm Continticus 8,31 cm?*/ml
2,49 cm}/ml 1] 2,57 cm?/ml ]
7 — > \ F sy ‘
- P P P PRI PSP b~ HAl4 e=20 c
e - 6,17 cm?/ml
S 5 .
L A HALO e=20 cm L HA10 e=20 cm
) € X 3,02 cm?/ml L 2,49 cm?*/ml
" ] ] HAL2 e=20 cm
s ¥ i 5,46 cm?/ml
./lk ¥ Y YR WU S VORI, T Y S Y ST - L ,
| _Eﬁo e=20 cm no:nu‘.:copw HAL16 e=20 cm

2,57 cm?/ml

HAlQ0 e=20 cm Continucus

2,49 cm?/ml

9,78 cm?/ml

Reinforcing steel HA12 e=20 cm

10,13 cm?*/ml

Ciétravait Travaib L-Atfairet 1443 Etude de Ia route Kagiturnba - Kayonza - Rusun ~Rwanda\Fravai Bradaf NCHSYNC HS.xs Jdalot doubke
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO

HS

224

Box culvert (1,50 x 1,50)

Data:
Le He e yr Hr
1,70 m 1,70 m 0,20 m 2,0 m3 0,53 m
units moments
Section [} Unif.pouss. |Trian.pouss.| Cons.phase
1 0,241 -0,120 -0,054 0,000
2 -0,120 -0,120 -0,054 0,000
3 -0,120 0,241 0,119 0,000
4 -0,120 -0,120 -0,066 0,000
5 0,241 -0,120 -0,066 0,425
6 -0,120 -0,120 -0,066 0,000
7 -0,120 0,241 0,119 0,000
8 -0,120 -0,120 -0,054 0,000

Fe28 Fe
25 MPa

Verification of shear force

400 MPa

B~

Densities pondered loads at S.L.S (tm?) :

s 8 be bt Qrrin Qhe Qe Qb M2
201,6 MPa 1,40 11 1,0 2,40 13,37 10,49 10,72 6,15
Combinations
Pt +Pr Q SRmin SRmax Pimin Plmax (P2-PD)min { (P2-P1)max | Cons.phase
1 0 0 1,2 0 1 0 1
1 0 0 0 1 0 1 0
) 1 1 0 1,2 0 1 0 1
1 1 [} 0 1 0 1 0
Loads
Pt+Pr | Q SRmin SRmax P1min Pimax | (P2-PDmin | (P2-P1)max}§’
1,56 i 13,37 0,25 0,50 0,32 063 | 085 1,70

e max= 1,11 Mpa < 0.07 fc28/1.5= 1,17 Mpa. The transverse reinforcements are not required.

Envelope curve of moments
{ t.m/mli)

~2,04

~1,62

HAl4 e=20 cm

L epue HWWW\

s

Main reinforcement

HAL16+HA20 Alternate e=20 cm

(6,79 cm?/ml)

(12,04 cm?/ml)

| ]
Z R
HA1Q0 e=20 cm Continuous <
L . HALO e=20 cm ’
L HE (1,99 cm?/ml)
: HA1Q -e=20 'cm’
- : Continuous
= —LJ

HA20 e=20 cm

(13,31 cm?/ml)

HAld e=20. cm
(6,86 cm?/ml}

Chiravail Travail - Aflainet14-43 Etude de b route Kagitumba - Kayonza - Rusumg ~Rwanda\Travail Bradal NCHSYNC HS xtsjdatot Simiple
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS 225 Box culvert (2,50 x 2,00)

Data: Densities pondered loads at S.L.S (t/m?) :
Lc He e wr Hr Fc28 Fe os 5 be bt Qrin Qi Qu Qe M
2,75m 225m 0,25 m 2,0 t/m3 1,25 m 25 MPa 400 MPa  201,6 MPa 1,40 1,1 1,0 2,40 5,27 4,48 3,68 3,67
units moments Combinations
Section o Unif.pouss. ;Trian.pouss. | Cons.phase Pt +Pr Q SRmin SRmax Plmin P1max (P2-Pl)min | (P2-P1)max | Cons.phase
1 0,599 -0,190 -0,086 0,000 1 1 0 0 1,2 0 1 0 1 1
2 -0,347 -0,190 0,086 0,000 2 1 0 0 0 1 0 1 0
3 -0,347 0,443 0,221 0,000 3 1 1 0 1,2 0 1 0 1
4 -0,347 -0,190 -0,104 0,000 41 1 1 0 0 1 0 1 0
5 0,599 | 0,190 -0,104 0,688 !
6 -0,347 -0,190 -0,104 0,000 Loads .
7 -0,347 0,443 0,221 0,000 Pt +Pr Q SRmin | SRmax Plmin Pimax | (P2-PDmin | (P2-P1)mag
8 ~0,347 -0,190 -0,086 0,000 3,13 5,27 025 | 050 0,69 1,38 1,13 2,25 w .
]
Verification of shear force
T max = 0,85 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.
Envelope curve of moments Main reinforcement
{ tm/mi)
HAl16 e=20 cm HAl6+HA20 Alternate e=20 cm
-3,48 -3,48 (9,31 cm?/ml) (13,07 cm?/ml})
| ]
-3,48 " 1,30 5 -3,48 75 " TR
1 HA10 e=20 om Continuods
4,80 K .9
L g . HAL1Q e=20 cm
-2,36(7 Ho0,29 0,2443) ~2,36 L o : (2,49 cm?/ml)
5,75 o ; N : = HALO €520 cm.
1:/777 N . : . R . - — " , Continuous
6 ‘ 5 - (4 o : i : N o ,.Lr\m ) o
-3,52° . - A 1,26 -3,52 o : * 1 g ,
’ HAZ20. e=20 cm

=3,52 © 3,52 ] (15,80 cm?/m1) ) HAl6 e=20 cm
(9,43 cm?/ml)

ChuravalRTravail-Affairci 1443 Brude de by rote Kagiturnba « Kayonzs - Risiumo —-Revands\Trevad BradaANCHS\NC HS.xsJdakat Simple




Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS 227 Box culvert (2,50 x 2,00)

Data: Densities pondered loads at S.L.S (tm?) :
Lc He e yr Hr Fc28 Fe o5 5 be bt Qrin Qhe Qu Qpe M0
2,75m 2,25m 025 m 2,0 tm3 0,67 m 25MPa 400 MPa  201,6 MPa 1,40 1,1 1,0 2,40 9,81 8,04 7.83 5,34
units moments Combinations
Section [¢] | Unif.pouss. Trian.pouss, | Cons.phase Pt +Pr Q SRmin SRmax Plmin Plmax (P2-P)min | (P2-P1)max | Cons.phase
] 1 0,599 -0,190 -0,086 0,000 [ 1 0 0 1,2 0 1 0 1 1
2 -0,347 -0,190 0,086 0,000 2 i 0 0 0 1 0 I 0 1
3 -0,347 0,443 0,221 0,000 31 i ! 0 1,2 0 1 0 1 1
4 0,347 1 0,190 | -0,i04 0,000 4 1 1 0 0 1 0 1 0 1
2 5 0,599 -0,190 -0,104 0,688
6 -0,347 -0,190 -0,104 0,000 Loads
7 -0,347 0,443 0,221 0,000 Pt +Pr Q {  SRmin SRmax Plmin Plmax {P2-PD)min | (P2-P])max | Phase cons
8 0,347 -0,190 | -0,086 0,000 1,97 9,81 0,25 0,50 0,40 0,80 1,13 2,25 1,41
Verification of shear force
i max= 1,15 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.
Envelope curve of moments Main reinforcement
{ t.m/mi)
HAl6+HA20 Blternate e=20 cm - HAl16 e=10 cm
(12,33 cm?/ml) (19,13 cm?/ml) n
I ] _ ¢
-4,54 -4,54 A TR o
. 5 -
HAl0 e=20 cm Continuoys MM%.%MWVUW‘UW\
- - . HAlQ e=20 cm
-3,66( 7 -3,66 : L 3 (2,49 cm?/ml)
HAL12 e=20 cm
- ——r ———— ©  Continuous
~4,58 58 . - ; !
HAIG6+HAZ0 Alternate e=10 cm

(21,94 cm?/ml) HA16+HA20 Alternate e=20 cm
(12,44 cm*/ml}

ClitravaiNTravaihl-Aflairet 1443 Etude de b route Kagiturnba - Kayonza - Rusuma -RwandaiTravail BradaANCHS\NC HE xls]dabot Sinple




Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS 228 Box culvert (1,50 x 1,50)

Data: Densities pondered loads at S.L.S (t/m?) :
Le Hc e r Hr Fc28 Fe as 5 be bt Quin Qs Qu Qur Matzo
1,70 m 1,70 m 0,20 m 2,0 m3 1,06 m 25 MPa 400 MPa  201,6 MPa 1,40 1,1 1,0 2,40 6,43 5,06 4,83 4,22
units moments Combinations
Section [ Unif.pouss. \Trianpouss. Cons.phase Pt +Pr Q SRmin SRmax P1min Pimax (P2-P1)min ; (P2-P1)max | Cons.phase
1 0,241 -0,120 -0,054 0,000 i 1 0 0 1,2 0 1 0 1 i
2 0,120 | 0,120 | 0,054 0,000 20 1 0 0 0 1 0 1 0 1
3 0,120 | 024l 0,119 0,000 3P 1 0 1,2 0 1 0 1 1
4 0,120 | -0,120 | 0,066 | 0,000 4 1 1 o 0 1 0 1 0 1
5 0,241 0,120 | 0,066 | 0425 _
6 -0,120 -0,120 -0,066 0,000 Loads
7 -0,120 0,241 0,119 0,000 Pt +Pr Q SRmin SRmax Plmin Plmax (P2-P1)min | (P2-P1)max | Phasc cons
8 -0,120 -0,120 -0,054 0,000 2,62 6,43 0,25 0,50 0,58 1,16 0,85 1,70

Verification of shear force

tumax = 0,70 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.

Envelope curve of moments Main reinforcement
( tm/mi)
HA12 e=20 cm HAl4 e=20 cm
(4,57 cm?/ml) (6,88 cm?/ml)
1
1,39 -1,39 m\,, T
HAlO0 e=20 cm Continuous
] . - 1 JHA10 e=20 cm
~-0,85( 7 : -4 -0, 85 : . : S 3 11,99 cm?/mly
— g . : HALQ e=20 cm .
v - - ““Continuous
R v
~1, 41 1 : —— !
’ HAlE e=20 cm

(8,11 cm?/ml) , ) HAL2 e=20. cm
; ) (4,64 cm?/ml)

ChleayaiTravaif1-AfTaine)14-43 Frude de b coute Kagiumbs - Kayonra - Rusumo -RwardaTeavanl BradatNCHS{NC HS xls]datot Simpke




Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO

HS

232

Box culvert (1,50 x 1,50)

Data:
Lc He e vr Hr
1,70 m 1,70 m 0,20 m 2,0 m3 0,78 m
units moments
Section [44 Unif.pouss. |Trian.pouss. | Cons.phase

1 0,241 -0,120 -0,054 0,000
2 | _-0,120 -0,120 -0,054 0,000
3 -0,120 0,241 0,119 0,000
4 -0,120 -0,120 -0,066 0,000

5 0,241 -0,120 -0,066 0,425
6 -0,120 -0,120 -0,066 0,000
7 -0,120 0,241 0,119 0,000
3 -0,120 -0,120 -0,054 0,000

Fc28 Fe
25 MPa

u max = 0,83 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.

Verification of shear force

Envelope curve of moments
{ tm/mi)

-1,5%

-1,11(7

-1,59

400 MPa

B WN -

Densities pondered loads at S.L.S (t/m?) :

as 8 be bt Qrin Qne Que Qe M.120
201,6 MPa 1,40 1,1 1,0 2,40 8,87 1,37 7,07 5,09
Combinations
Pt +Pr Q SRmin SRmax Plmin Plmax (P2-P1)min | (P2-P1)max | Cons.phase
1 0 0 1,2 0 1 0 i i
1 0 0 0 1 0 1 0 1
1 1 0 1,2 0 1 0 1 1
1 1 0 0 1 0 1 0 1
Loads
Pt+Pr | Q SRinin SRmax Pimin Pimax (P2-P1)min | (P2-P1)max | Phase cons
2,06 i 8,87 0,25 0,50 0,44 0,88 0,85 1,70 N

HA10 e=20 cm Continuoys

HAl2 e=20 cm

Main reinforcement

HAl6 e=20 cm

(5,23 cm?/ml)

(8,53 cm?/ml) s o

1 AN
PR

_
A

iy
i [P o
l //,,MLL epue it
L

HAlQ e=20 cm

3 (1,99 cm?®/ml)

¥

my,Ho e=20 cm

Continuous

HAlG e=20 cm

(9,78 cm?/ml)

>,

HAL1Z e=20. cm
(5,30 cm?/ml)

- CravalTravaihl-Alairc\14-43 Giude de b route Kagitumba - Kayonza - Rusuimo -Rwasnda\Travail DradsfNCHSNC HS.xbs]dalt Simple




Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO

HS

233

Box culvert 2x (3,50 x 2,50)

Data:
Lc He [ yr Hr Fc28 Fe s
3,80m 2,80 m 030m  2,0vm3 0,87 m 25MPa 400 MPa 202 MPa
units moments
Section 0027 O (Tg) Q (Td) | Unifpeuss. | Trian.pouss.| Cons.phase
1 0,786 -0,193 0,979 0,097 -0,042 0,000
2 -0,486 0,153 -0,640 -0,389 -0,187 0,000
3 -0,486 0,098 0,585 0,591 0,315 0,000
4 -0,486 0,044 -0,530 -0,389 -0,202 0,000
5 0,786 -0,078 0,886 -0,097 -0,056 1,188
6 -1,562 -0,650 -0,912 0,195 0,090 0,950
7 0,000 -0,262 0,262 0,000 0,000 0,000
8 0,000 -0,481 0,481 0,000 0,000 0,000
9 _~1,562 -0,540 -1,022 0,195 0,104 0,000

Verification of shear force

Densities pondered loads at S.L.S (t/m? :

w max = 1,10 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.

Envelope curve of moments

{ t m/mi}
-10,86
~6,89 ~6,89
-6,89 [T~ 0,32 -7 0,32 ———T7]-6,89
Ia 1 2
-0,59 -3Ho ~0,59
8,77 - 8,77
~4,60 1,32 1 1,32 (3 134,60
10,58
) . ,.m 3 4
-6,15 | LA | -6,15
-6,15 1,09 ] 1,09 -6,15.
-10,71

5 be bt Imposed skew Geo.skew Cmin Qe Qn Qhe Misa
1,40 1,10 1,0 100,0 100,0 2,40 7,07 6,37 5,51 4,51
Relative to the maximum charge density 0,34 1,00 0,90 0,78 0.64
Longitudinal impact loads according to imposed skew 11,40 3,05 2,90 1,90 7,40
Combinations
Pt +Pr Q@D Q(Tg) Q (Td) SRmin SRmax Plmin Pimax | (P2-P1)min (P2-P1)maxCons.phasd
1 1 0,64 0 0 0 1,2 0 1 0 1 1
2 1 0,64 0 0 0 0 1 0
3 1 0 1 0 0 1,2 0 1
4 1 0 1 0 0 0 i 0
5 1 0 0 1 0 1,2 0 i
6 1 0 0 1 0 0 1 Q
Loads
Pt +Pr Q2T Q (Te) Q(Td) SRmin SRmax Pimin P Imax
2.49 7.07 7.07 7.07 0.25 0,50 0,51 1,02
Main reinforcement
HA25 e=20 cm
25,02 cm?/ml
HAl6 e=10 cm
HAl1Q0 e=20 cm Continuous HAl4 e=20 cm Continfious 19,94 cm?/ml
3,86 cmf/m] 1 6,26 cm?/ml ]
- — > . A
= P PSS PR PURIFEEPRN 7S s~ HA20 e=20 cm
11 . 15,45 cm?*/ml ¥
o e HAl4 e=20 cm e HA1O0 e=20 cm
4 € L 7,38 cm?/ml X 3,02 em?/ml
s 3 3 HA20 e=20 cm
- 7 F N 13,72 cm®/m)
(] - T IR &
A P PRI P PR -

_’T_b: e=20_cm Continuo

HA16+HA20 Alternate e=10. cm

6,26 cm?/ml

e=20 cm Continuous

6,08 cm?/ml -

A

- 24,33 . cm?/ml
Reipforcing steel HAl6 e=20 cm
24,65 cm?/ml -

Ciamvail Travaih-Aftaisc\14-43 Elude de b route Kagitumba - Kayonza - Rusumo --Rwhnda\Travail BiadaiNCUISYNC HS xis]dakot doiuble
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO

HS 236

Box culvert 2x (4,50 x 4,00)

Data: Densities pondered loads at S.L.S (t/m’) :
Le He e vr Hr Fc28 Fe os 3 be bt Imposed skew Geo.skew Yrin Que Qn Qe Main
5,00 m 4,50 m 0,50m  2,0v/m3 040m  25MPa 400 MPa 201,6 MPa 1,35 1,10 1,0 100,0 100,0 2,40 10,31 8,35 8,23 5,36
g Relative to the maximum charge density 0,23 1,00 0,81 0,80 0,52
Longitudinal impact loads according to imposed skew 15,00 1,21 2,56 1,56 7,06
units moments Combinations
Section 0 (2T) [1X¢Ei] Q (Td) | Unifpouss. i Trian.pouss.| Cons.phase Pt +Pr Q@ Q (Tg) Q (Td) SRmin SRmax Plmin (P2«Rl)max Cons.phasd
1 1,388 -0,373 1,760 -0,271 -0,114 0,000 1 1 0,52 0 0 0 1,2 0 £ o 1
2 -0,744 0,255 -0,999 -1,085 -0,520 0,000 2 1 0,52 0 0 0 0 1
3 -0,744 0,165 -0,910 1,446 0,779 0,000 3 1 0 1 0 0 1,2 0
4 -0,744 0,076 -0,820 -1,085 -0,564 0,000 4 1 0 1 0 0 0 1
5 1,388 -0,162 1,591 0,271 0,158 1,563 5 1 0 0 1 0 1,2 0
6 -2,753 -1,180 -1,573 0,542 0,249 1,250 6 1 0 1] 1 0 0 1
7 0,000 -0,393 0,393 0,000 0,000 0,000 Loads .
8 0,000 0,752 0,752 0,000 0,000 0,000 Pt +Pr QED Q(Tg) Q (Td) SRmin SRmax Plmin
9 -2.753 -1.000 -1.753 0,542 0.293 0.000 2,05 10,31 10,31 10.31 0,25 0,50 0,33
Verification of shear force
i max = 1,07 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.
Envelope curve of moments Main reinforcement
{ tm/mli)
HA20 e=10 cm
28,54 cm?/ml
HA16+HA20 Alternate e=10 cm
~22,87 HAl2 e=20 cm Continuous HAl4 e=20 cm Continwous 25,62 cm?*/ml
-15,52 () -15,52 5,43 cmf /m]] | ] 7,13 cm?/ml ]
-15,52 T~ ~1,84 - 13794 -1.84 T 115,52 e — 7 . Ry
" ; 2 o e e PRRPURPEPIE AP b HAL6 e=10 cm
-0, 42 -1k -0,42 —r s 18,99 cme/ml
20,64 - 20,64 * d o
11 b L HAl6 e=20 cm A - HAl4 e=20 cm
H e 4 € 5 9,22 cm?/ml A 6,46 cm*/ml
-8, 68 5,49 1] 5,49 (G)11s,68 ] i : i
H © I " HAl6 e=10 cm
\ H ) ; i 16,88 cm?/ml
27,59 -4 ;wm 27,59 Lk L : .
-13, 87 = qq 5 3 13,87 /L_VM PR P PR PP P i )
-13,87 0,13 6 0,13 7 -13,87 | | HA14 =20 cm continuopk HA16+HA25 Alternate e=10 cm
~21,12 7,13 -cm? /ml 34,79 cm?*/ml
) /* HAl6 =20 cm Continuous Reipforcing steel HAl4 e=20 cm
8,70 cm?/ml 26,24 cm?/ml
Chmavaif Travaib 1-Affaire\14-43 Exude de b route Kagitumba - Kayonua - Rusuma —Rwanda\Travail § <t calage [N HS.xks]HS236




Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO

HS 237

Box culvert 2x (2,00 x 1,50)

Data:
Lc Hc e vr Hr Fc28 Fe os
2,25m 1,75 m 0,25 m 2,0 t/m3 0,50 m 25MPa 400 MPa 201,6 MPa
units moments
Section 02T 0 (Tg) Q (Td) _| Unif.pouss. | Trian.pouss. Cous.phase
1 0,277 ~0,070 0,347 -0,039 -0,016 0,000
2 -0,165 0,053 0,218 -0,155 -0,075 0,000
3 -0,165 0,034 -0,199 0,227 0,122 0,000
4 -0,165 0,015 0,180 -0,155 -0,081 0,000
5 0,277 -0,029 0,314 -0,039 -0,022 0,703
6 -0,550 -0,231 -0,319 0,078 0,036 0,563
7 0,000 -0,088 0,088 0,000 0,000 0,000
8 0,000 -0,164 0,164 0,000 0,000 0,000
9 -0,550 -0,193 -0.357 0.078 0,042 0.000

tumax= 1,18 Mpa < 0.07 fc28/1.5

Verification of shear force

Envelope curve of moments
{ tm/mi)

+49
%
-3,P4

-~3,44

=0,54 717 -3,44

= 1,17 Mpa. The transverse reinforcement are not required.

Densities pondered loads at S.L.S (Vm? :

5 be bt lmposed skew Geo.skew Clrin Qe O Qu Mo
1,40 1,10 1,0 100,0 100,0 2,40 13,05 10,28 10,46 6,08
Relative to the maximum charge density 0,18 1,00 0,79 0,80 0,47
Longitudinal impact loads according to imposed skew 6,75 1,08 1,08 1,43 6,93
Combinations
Pt +Pr Q(2T) Q(Tg) Q (Td) SRmin SRmax Plmin
1 1 0,47 0 0 0 1,2 0
2 1 0,47 0 0 0 0 !
3 1 0 1 0 0 1,2 0
41 1 0 1 0 0 0 1
5 1 0 0 1 0 1,2 0
6 1 O Q 1 0 0 1
Loads
Pt +Pr Qe | QTy) | QT SRinin SRmax Plinin P3P
1.63 1305 | 1305 | 13,05 0,25 0.50 0,31 0.63 G I & 1,
- " ¢
TS
N\
Main reinforcement
HA20 e=20 cm
15,07 em?/ml
HA20 e=20 cm
HAlQ0 e=20 cm Continuous HALO0 e=20 cm Contintious 13,50 cm?/ml
2,49 cmf/m] 1] 3,77 cm?/ml ]
¢ — 7 R
L T T ST S —) PONNPRRPRY b ¥ HAl6 e=20 cm
—H . 9,20 cm?/ml /v
4 3 HA12 e=20 cm . HA10 e=20 cm
e 2 L 5,62 em?/ml A 2,49 cm?/ml
< : e -
" ) ! HAl4 e=20 cm
. ¥ 9 7,85 cm*/ml
. o R N R & P >
./LV-H 2.l PR ST PYNEN S ¥ PN S T N " PYNE 3 R1Y . \m
| _mwwo e=20 cm. Continuo W HA20 e=20 cm

3,77 cm?/ml
e=20 cm Continuocus -

14,45 cm?/ml

Reipforcing steel HAlL4 e=20 cm

3,61 cm?*/ml 13,66 cm?/ml

N

Citravait Travail§-Atfaire\ 1443 Etude de a route Kagitumba - Kayonzs + Rusuma

~-Rwanda\Travail Bridat NCHSNC HS,xlsJdakoe doubk:
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO

HS 239

Box culvert 2x (2,00 x 1,50)

Data:
Le Hc [ yr Hr Fc28 Fe o8
225m 175 m 0,25m 2,0 t/m3 1,08 m 25MPa 400 MPa 202 MPa
units moments
Section 0 27T) Q(Tz) Q (Td) | Unif.pouss. Trian.pouss.| Cons.phase
1 0,277 -0,070 0,347 -0,039 -0,016 0,000
2 -0,165 0,053 0,218 -0,155 -0,075 0,000
3 -0,165 0,034 -0,199 0,227 0,122 0,000
4 -0,165 0,015 -0,180 -0,155 -0,081 0,000
5 0,277 -0,029 0,314 -0,039 -0,022 0,703
6 -0,550 -0,231 -0,319 0,078 0,036 0,563
7 0,000 -0,088 0,088 0,000 0,000 0,000
8 0,000 -0,164 0,164 0,000 0,000 0,000
9 -0,550 -0.193 -0,357 0,078 0,042 0,000

Verification of shear force

Densities pondered loads at S.L.S (t/m? :

T max = 0,74 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.

Envelope curve of moments

{ tm/ml)
-3, 68
~2,20 O -2,20
~2,20 [ TT~—_0,25 -p Y 0,25 T 1-2,20
I: 1 2
-0,29 -1 -0,29
2,84 - 2,84
-1,43 0,37 Il 0,37 (G 141,43
3,40 -0[f34 3,40
e 7 5 4 4
-1,98 - ; ~1,98
-1,98 0,49 6 0,49 ~1,98
-3,69

3 be bt Imposed skew Geo.skew Ui Qe Ok Qe M.isa
1,40 1,10 1,0 100,0 100,0 2,40 6,08 5,60 4,47 4,06
Relative to the maximum charge density 0,39 1,00 0,92 0,74 0,67
/ ..sz&.m/&m according to imposed skew 6,75 3,25 3,10 2,09 7,60
SRmin SRmax Plmin Plmax | (P2-P1)min (P2-P1)max Cons.phasq
i 0 1,2 0 1 0 1 1
2 0 0 1 0 1 0 1
3 0 1,2 0 1 0 1 1
4 0 0 1 0 1 0 1
5 0 1,2 0 1 0 1 1
6 0 0 1 0 1 0 1
RN
Pt+Pr | QDK € i €5 (Td) SRmin | SRmax Pimin Pimax | (P2-P1)min {(P2-P1)max Phase cons|
279 | 608 608 | 6,08 025 | 050 0,60 1,21 0,88 1,75 1,09
Main reinforcement
HA16 e=20 cm
9,89 cm?®/ml
HAl4 e=20 cm
HAlO0 e=20 cm Continuous HALlO e=20 cm Contintious 7,54 cm?/ml
2,49 cm \Bu_ J _ 2,49 cm?/ml
- ks 1 :
-y - )
S PP PP NP b~ HAL2 e=20 cm
— 1L d 5,77 cm?/ml ¥
e o 5 HA10 e=20 cm . HALO e=20 cm
e d € L 2,55 cm?/ml A 2,49 cm?/ml
" i i HA12 e=20 cm
] . i 5,17 cm?/ml
GVT. PP et s M“ﬁ\m .
i | HA10 e=20 ¢m Continuo nfs HAl6 e=20 cm

2,49 cm?*/ml
HAl0 @=20 cm Continuous
2,49 cm?/ml

g

9,10 cm?/ml
Reipforcing steel HAl2 e=20 cm
9,90 cm?/ml

Ctravaif Travaifl -Aftairc\14-43 Etude de b route Kagitumba - Kayonza Rusumo --Rwandai? ravait Bradat NOHS{NC HS.xb}dukot double




Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO

HS

Data:
Lc He € r Hr
3,90 m 3,90 m 0,40 m 2,0 Ym3 5.13m
units moments
Section 1] Unif.pouss. (Trian.pouss.| Cons.phase
1 1,268 -0,634 0,285 0,000
2 -0,634 -0,634 -0,285 0,000
3 -0,634 1,268 0,627 0,000
4 -0,634 -0,634 -0,349 0,000
5 1,268 -0,634 -0,349 0,975
6 -0,634 -0,634 -0,349 0,000
7 -0,634 1,268 0,627 0,000
8 -0,634 -0,634 -0,285 0,000

Fc28 Fe

25MPa 400 MPa

Verification of shear force

BN =

Box culvert (3,50 x 3,50)

Densities pondered loads at S.L.S (t/m?) :

Gs ) be bt Qrin Qe Qu Qrr M.p20
201,6 MPa 1,40 L1 1,0 2,40 0,96 1,14 0,37 1,17
Combinations
Pt +Pr Q SRmin SRmax Plmin Plmax (P2-P)min | (P2-P1)max
1 0 0 1,2 0 1 0 1
1 0 0 0 1 0 1
1 1 0 1,2 0 1 0
1 1 0 0 1 0 1
Loads
Pt +Pr Q SRmin SRmax | Plmin Plmax (P2-P1)min
11,26 2,40 0,25 0,50 | 2,67 5,33 1,95

Tumax= 1,18 Mpa légérement supérieur 4 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.

~13,53

~4,06( 7

Envelope curve of moments
{ tm/mi)

-13,52

-4,06

HA25 e=20 cm

Main reinforcement

HA25 e=20 cm

5 iz
./fi!ukim 23

o

S DU

(21,68 cm?/ml) (24,29 cm?/ml)
] ]
® I)A«A
HAl2 e=20 cm Continuous
F # HA12 e=20 cm
L A (4,25 cm?/ml)
. 'HAl4 e=20 cm
- —— —— - Continuous
R -

HA20 e=10 cm

(30,61 cm?/ml)

,.,k_,

HAZ5 e=20.cm

(22,09 cm?/ml}

CatravailTravaih-Affuire 1443 Etude do b foulc Kaghumba - Kayorza - Rusung ~Rwanda\Travad BradsNCVHSYNC HS ds]dalot Simple
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS 273 Box culvert (1,50 x 1,50)

Data: Densities pondered loads at S.L.S (t/m?) :
Le Hc ¢ T Hr Fc28 Fe os ] be bt Quin Qe Que Qy M_i20
1,70 m 1,70 m 0,20 m 2,0 'm3 1,05m 25 MPa 400 MPa . 201,6 MPa 1,40 1,1 1,0 2,40 6,48 5,09 4,89 4,25
units moments Combinations
Section [/ -\ Unif.pouss. Trian.pouss. | Cons.phase Pt +Pr Q SRmin SRmax P1min Pimax (P2-P1)min | (P2-P1)max Oosm.vrmm.,u e
1 0,241 -0,120 -0,054 0,000 1 1 0 0 1,2 0 1 0 i = s
2 -0,120 -0,120 -0,054 0,000 2 i 0 0 0 1 0 1 0
3 -0,120 0,241 0,119 0,000 3 1 1 0 1,2 0 1 0 1
4 <0,1200 -0,120 -0,066 0,000 4 1 1 0 0 1 0 1 0
i 5 0,241 -0,120 -0,066 0,425
6 -0,120 -0,120 -0,066 0,000 Loads ;
7 0,120 0,241 0,119 0,000 Pt +Pr Q SRmin SRmax Pimin Plmax | (P2-Pi)min | (P2-P1)mai
8 -0,120 -0,120 -0,054 0,000 2,60 6,48 0,25 0,50 0,58 1,15 0,85 1,70
Verification of shear force
i max = 0,70 Mpa < 0.07 {c28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.
Envelope curve of moments ) X Main reinforcement
{ tm/ml) :
HAL12 e=20 cm HAl4 e=20 cm
~1,40 ~1,40 (4,58 cm?/ml) (6,91 cm?/ml}
] |
-1,40 " 0,32 ) ~1,40 7 TR
1 HALl0 e=20 cm Continuous
2,07 b o I
S " HA10 e=20 cnm
~-0,85(7 H.0,31 0,313 -0,85 : L A (1,99 cm3/ml)
2,42 ‘ : R ‘ . ‘ HAL0. e=20 cm
\W_\_\m\ g — —— Continuous
L 6 . 5 4 : ) o N - : e S
-1,42 ° 0,300 ~1,42 B ' + : - = )
' : HAlG e=20 cm

-1,42 ‘ -1,42 ) 7 (8,15 em?/ml) - ~_HA12 e=20 cm
‘ (4,65 ¢m?/inl)

CravaibTravaill-Aflaiee\14-43 Ftude de 1 route Kayitumba - Kayonza - Rusumo -RwaidaiTravail BrudoNCHS\NC HS. xfsjdalot Simplo
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS

283

Box culvert (4,50 x 4,00)

Data: Densities pondered joads at S.L.S (t/m?) :
Lc Hc e yr Hr Fc28 Fe as ] be bt Quin Q.. Qu Qu M.z
5,6l m 4,50 m 0,50 m 2,0 tm3 0,88 m 25MPa 400 MPa  201,6 MPa 1,30 1,1 1,0 2,40 5,56 4,50 4,07 u.qw&%&j
ey
units moments Combinations (o e )
Section [/] Unif.pouss. {Trian.pouss. | Cons.phase Pt +Pr Q SRimin SRmax Plmin Pimax | (P2-PD)min | (P2-P1)may/] A
1 2,480 -0,751 -0,340 0,000 1 1 0 0 1,2 0 1 0 WA
2 -1,456 -0,751 -0,340 0,000 2 1 0 0 0 1 0 1 0 /F o
3 -1,456 1,780 0,888 0,000 3 1 1 0 1,2 0 1 0 13 . ﬁ
4 -1,456 -0,751 -0,411 0,000 4 1 1 0 0 1 0 1 0175 7 M
5 2480 | 20751 | 0411 1,403 2 L
s -1,456 | 0,751 -0,411 0,000 Loads A0
7 -1,456 1,780 0,888 0,000 Pt +Pr Q SRmin | SRmax Plmin Pimax |} (P2-PDmin | (P2-P1)max
8 -1,456 -0,751 -0,340 0,000 3,01 5,56 025 | 0,50 0,57 1,13 2,25 4,50
Verification of shear force
U max = 0,89 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.
Envelope curve of moments Main reinforcement
( tm/mi)
HALG e=10 cm HA20+HA16 Alternate e=10 cm

-15,31

-9,48( 7

{18,73 cm?/ml}

(24,87 cm?/ml)

]
LN

-15,21 R
HA12 e=20 cm Continuods [
b g HAl12 e=20 cm
~9,48 S L (5,43 ¢m?/ml)
HAL6 e=20 cm
. © . -Continuous -
N - |
63 . d

HA16+HA2S Alternate e=10 cm

(35,08 cm?*/ml)

HALG e=10 cm
(19,14 cm?/ml)

CravailTravaibl-AfTare\1443 Etude de s route Kaggtumba - Kayonra « Rusumo - Ryvarda(Trivail BeadsANCHSYNG HS. xis}delot Simpke




Rehabilitation and widening of KAGITUMBA-KAYON ZA-RUSUMO

HS

284

Box culvert 2x (4,00 x 3,50)

Data:
Le He ¢ Vr Hr Fc28 Fe as
4,35m 385m 0,35m 2,0 /m3 0,66 m 25MPa 400 MPa 202 MPa
units moments
Section 0 27) Q(Tz) Q (Td) | Unif.pouss. | Trian.pouss.| Cons.phase
1 1,049 -0,280 1,328 -0,197 -0,083 0,000
2 -0,569 0,194 -0,763 -0,789 -0,379 0,000
3 -0,569 0,126 ~0,695 1,064 0,572 0,000
4 -0,569 0,057 -0,627 -0,789 -0,411 0,000
5 1,049 -0,121 1,200 -0,197 -0,115 1,359
6 -2,081 -0,890 -1,191 0,395 0,181 1,088
7 0,000 -0,301 0,301 0,000 0,000 0,000
8 0,000 -0,574 0,574 0,000 0,000 0,000
9 -2,081 -0,753 -1,328 0,395 0,213 0.000

Verification of shear force

Densities pondered loads at S.L.S (tm”) :

™ max = 1,18 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.

Envelope curve of moments

( t.m/ml)
~15,18
-10,27 -10, 27
=10, 27 T~=0. 65 ~ig> =0,66 ——1310,27
/x 1 2
-0, 67 ~d.Tea ~0,67
13,26 HH 13,26
-5,56 3,54 1l 3,54 (3 1345,56
16,70 ~2fp4 16,70
. i 7 ; 5 4 4
-9,24 . Z =9, 24
~9,24 0,56 5 0,56 ~9,24
. -14,19

5 be bt Imposed skew Geo.skew WUirin Q. Q. Meioa
1,35 1,10 1,0 100,0 100,0 2,40 7,05 6,71 4,87
Relative to the maximum charge density 0,28 0,84 0,80 0,58
Longiwdinal impact loads according to imposed skew 13,05
Combinations
Pt +Pr QQT) Q(Tg) Q(Td) SRmin SRmax P [min
1 1 0,58 0 0 0 1,2 0
2} i 0,58 0 0 0 0 1
3 1 0 1 0 0 1,2 0
4 1 0 1 0 0 0 I
5 1 0 (] 1 0 1,2 0
6 1 1] 0 1 0 0 1
Loads
Pt +Pr Q(27) Q(Tg) Q (Td) SRmin SRmax Pimin | Plmax Phase cons|
2,20 8.43 8.43 8,43 0.25 0,50 042 | 084 193 T 385 3,37
Main reinforcement
HA20 e=10 cm
29,09 cm?/ml
HA16+HA20 Alternate e=10 cm
HAl2 e=20 cm Continuous HAl4 e=20 cm Contingious 25,19 cm?/ml
4,81 cm \3# ~ ~ 7,27 cm?/ml _
; = > _ R
o T PP PRSP SPPRP b ~? HAL6 e=10 cm
—H d 19,24 cm*/ml  f
o 4 o HAl6 e=20 cm o HAl4 e=20 cm
e 4 € L 8,75 cm?/ml A ) 6,32 cm?/ml
] B ] HAl6 e=10 cm
R " g 17,22 cm?/ml
=N e —————— RS 3 I
Ny At B b o S PP .Y Y
| | HA14 e=20 cm continuo AS HA20 e=10 cm

7,27 cm?/ml
e=2( cm Continuous

8,05 ¢m?/ml

32,19 cm®/ml

Reinforcing steel HAl4 e=20 cm

27,09 cm?/ml

Citavail Travaif-Aflaire\14-43 Etude de b route Kagitumba - Kayonza - Rusumo ~-Rwanda\Travail Brad sk NCHSI{NG HS.xks}dalot double ™




Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO

HS 295

Box culvert (4,50 x 4,50)

Data:
Lc Hc e yr Hr
495 m 4,95 m 0,45 m 2,0 m3 0,82 m
units moments
Section g Unif.pouss. |Trien.pouss. | Cons.phase
i 2,042 -1,021 -0,459 0,000
2 -1,021 -1,021 -0,459 0,000
3 -1,021 2,042 1,010 0,000
4 -1,021 -1,021 1 -0,562 10,000
5 2,042 -1,021 -0,562 1,238
6 -1,021 ~1,021 -0,562 0,000
7 -1,021 2,042 1,010 0,000
8 -1,021 -1,021 -0,459 0,000

Tu max = 0,95 Mpa < 0.07 fc28/1.5

-13,24

-5,72( %

Verification of shear force

Envelope curve of moments
( tm/mi)

Fc28
25 MPa

Fe
400 MPa

= 1,17 Mpa. The transverse reinforcements are not required.

as 8 be bt Qrin Qs Qs Qe
201,6 MPa 1,35 L1 1,0 2,40 6,33 5,77 4,79
Combinations £
Pt +Pr Q SRmin SRmax Plmin Pimax (P2-P1)min | (P2-P1)mgx"|
i 0 0 1,2 0 i 0 1 4
1 0 0 0 1 0 1 0 WQ
1 1 0 1,2 0 1 0 IR
1 1 0 0 1 0 1 0\
Loads
Pt +Pr Q SRmin SRmax Plmin | Plmax (P2-PDymin | (P2-F1)max
2,77 6,33 0,25 0,50 052 | 1,05 2,48 4,95
Main reinforcement
HAl6 e=10 cm HA20+HAl6 Alternate e=10 cm
(18,29 cm?2/ml) (23,64 cm?*/ml)
T ]
7~ —a
HA12 e=20 cm Continuous <
P ik HAl4 e=20 cm ’
T X (7,38 cm?/ml}
HAl6 e=20 cm
- —— _ Continuous
s Y
HAL6+HA25 Alternate e=10 cm L
(33,55 cm?/ml) ‘HAl6 e=10 cm

(19,02 cm?/ml)

ChuravailTeavaill-Affire:14-33 Etude de bs route Kagifumba - Kayonza - Rusuma

~RevandaiTravail BradaANOHSYNC HS.xlsjdakot Simple
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS 300 Box culvert (1,50 x 1,50)

Data: Densities pondered loads at S.L.S (t/m?) :
Lc He e ¥ Hr Fc28 Fe as s be bt Qi Qe Q. Qu M.z
1,70 m 1,70 m 0,20 m 2,0 t'm3 2,52 m 25MPa 400 MPa  201,6 MPa 1,40 | 1,0 2,40 2,32 2,62 1,33 2,03
e,
et
units moments Combinations
Section [ Unif pouss, Trian.pouss. Cons.phase Pt+Pr | Q SRmin SRmax | Plmin Plmax | (P2-P)min (P2-P1)max
1 0,241 -0,120 -0,054 0,000 1 1 i 0 0 1,2 0 1 0 1
2 -0,120 0,120 -0,054 0,000 B 2 i 0 0 0 1 0 1 0
3 -0,120 0241 | 0,119 0,000 311 1 0 1,2 0 1 0 1
|4 J0120 | 0,120 10,066 0,000 | 4 1 1 0 0 1 0 1 0
5 0,241 -0,120 -0,066 0425
6 -0,120 -0,120 -0,066 0,000 Loads
7 -0,120 0,241 0,119 0,000 Pt +Pr Q SRmin SRmax Plmin | Plmax | (P2-PD)min {P2-P1)max ‘
8 -0,120 -0,120 ~0,054 0,000 5,54 2,62 0,25 0,50 1,31 {262 | 085 1,70 . | i&w f
//fm.s«_m © mu« ¥ &w&\»&\\
Verification of shear force
T max = 0,64 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.
Envelope curve of moments Main reinforcement
{ t.m/mi)
HAl2 e=20 cm HAl4 e=20 cm
-1,46 ~1,46 (4,80 cm?/ml1) (5,83 cm?/ml)
T |
-1,46 . 0,85 3 -1,46 N ol
i o HA10 e=20 cm Continuoys
1,76 b 3
E o SH 3 HA10 e=20 cm \
-0,57(7 H 0,31 0,3143) ~0,57 o L ) 3 (1,99 cm?/ml)
2,11 . i - - - ] HA10 e=20 cm
. ) : i - e ; -Continlious
64" S - 4 , ) A SN .
-1,48 . ! 0,83 : ~-1,48 : )
HAl4 e=20 cm

<1,48 v -1,48 (7,05 cm?/ml) H HA12 e=20 cm
(4,87 cm?/ml)

CMravaiiT ravaitl-Affairci14-43 Etude de b route Kagitumba « Kaydnza - Rusumo --Rwanda\Traval BradsINCHS\NC HS xis]dalot Simple




Rehabilitation and widening of KAGIT UMBA-KAYONZA-RUSUMO

HS 307

Box culvert 2x (4,50 x 4,50)

Data:
Le He e e Hr Fc28 Fe
4,95 m 4,95 m 045m  2,0u/m3 31tm  25MPa 400 MPa
units moments
Section 0 (2T) O (Tg) Q(Td) | Unifpouss. | Trian.pouss.| Cons,phase
5 1 1,374 -0,385 1,759 -0,340 -0,141 0,000
2 -0,681 0,243 -0,924 -1,361 -0,651 0,000
3 -0,681 0,158 -0,839 1,702 0,920 0,000
4 -0,681 0,073 -0,754 -1,361 -0,710 0,000
5 1,374 -0,172 1,588 -0,340 -0,199 1,547
6 -2,723 -1,183 -1,539 0,681 0,311 1,238
7 0,000 -0,356 0,356 0,000 0,000 0,000
8 0,000 -0,696 0,696 0,000 0,000 0,000
9 -2,723 -1.013 -1.709 0.681 0,369 0.000

os
201,6 MPa

T max = 1,00 Mpa < 0.07 fc28/1.5

Verification of shear force

Envelope curve of moments

= 1,17 Mpa. The transverse reinforcement are not required.

{ tm/mi)
-24,48
-15, 80 -15, 80
~15,80 T~ _7,13 - 147779 713 T +15, 80
8 1 2
-8, 30 ~1FED -8, 30
13,40 =3 13,40
-1,90 6,63 1] 6,63 (G)l41,90
21,46 s 21,46
- P B
-15, 15,68
-15, 68 7,35 3 7,35 -15, 68
24,63

Densities pondered loads at S.L.S (t/m? :

|

8,80 cm?/ml

HAl4 e=20 cm Continuous

7,60 cm?/ml

) be bt Imposed skew Geo.skew Qrin Qe Qu Qpe M.isa
135 1,10 1,0 100,0 100,0 2,40 1,54 1,63 0,81 1,76
’ Relative to the maximum charge density 1,00 0,88 0,93 0,46 1,00
Longitudinal impact loads according to imposed skew 14,85 5,79 3,64 4,63 10,14
Combinations L
Pt +Pr Q(2T) Q(Tg) Q (Td) SRinin SRimax P1lmin Dimax'Cons.phase
1 1 1,00 0 0 0 1,2 0 1
2 1 1,00 0 0 0 0 1 i
3 1 0 1 0 0 1,2 0 5
4 1 0 1 0 0 0 1
5 1 0 0 1 0 1,2 0
6 1 0 0 1 0 0 1
Loads
Pt+Pr | QD) Q(Tp) Q (Td) SRmin SRmax | Pimin hase cons
735 1 240 2.40 2,40 0,25 050 1 1,67 5,57
Main reinforcement
HA16+HA25 Alternate e=10 cm
34,97 cm?/ml
HALl6 e=10 cm
HAl2 e=20 cm Continuous HAlé e=20 cm Contintious 18,52 cm?*/ml
5,51 cm}/m] ] 8,80 cm?/ml |
¢ ’ 4 : S
P PP . PR AP s HA25 e=20 cm
P i 22,02 cm?/ml
. e HA12 e=20 cm 5 HAl6 e=20 cm
L m A 4,83 cm?/ml X 8,90 cm?/ml
I 3 - HA25 e=20 cm
> 9 ¥ 3 21,85 cm?/ml
UVW e S RSP N S M o A
| [HAL6 e=20 cm Continuo ufs HA20 e=10 cm

30,41 cm?/mY

Reipforcing steel HAl6+HA20 Alternate e=20 cm

35,19 cm?/ml

CitravaitPravaib 1 Affaire\ 443 Etode de [a route Kagitumba - Kayoria - Rusumo ~-Rwands\Travail Bradai NCHIS'NC 1S xbs]dalot double
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS 313 Box culvert (1,50 x 1,50)

Data: Densities pondered loads at S.L.S (t/m? ;
Le He e v Hr Fc28 Fe os 3 be bt Qprin e Qu Qu X&%&E}//
1,70 m 1,70 m 020m 2,0 m3 0,80 m 25MPa 400 MPa  201.6 MPa 1,40 1,1 1,0 2,40 8,61 7,25 e
units moments Combinations
Section Q Unif.pouss, Trian.pouss. Cons.phase Pt +Pr Q SRmin SRmax Pimin Plmax {P2-PD)min
1 0,241 -0,120 -0,054 0,000 1y 1 0 0 1,2 0 1 0
2 -0,120 -0,120 -0,054 0,000 21 1 0 0 0 1 0 1
3 -0,120- 0,241 0,119 0,000 . 3 1 1 0 1,2 0 1 0
40120 T 0120 -0,066 0,000 41 1 1 0 0 1 0
5 0241 -0,120 0,066 | 0425
i 6 -0,120 -0,120 -0,066 0,000 Loads
7 0,120 0,241 0,119 0,000 Pt +Pr Q SRmin SRmax P1min PImax | (P2-P1)min | (PZ-PLjmies
8 -0,120 -0,120 -0,054 0,000 2,10 8,61 0,25 0,50 0,45 090 | 085 |
Verification of shear force
U max= 0,81 Mpa < 0.07 fc28/1.6 = 1,17 Mpa. The transverse reinforcements are not required.
Envelope curve of moments . Main reinforcement
{ tm/mi)
HAl2 e=20 cm HAZQ0+HA16 Alternate e=10 cm
(5,15 em?/ml) (8,34 cm?/ml)
! 1.
-1,56 * - —f
HA1Q e=20 cm Continuoys
4 - » HAl1Q e=20 cm
-1,08 : S : . . (1,99 cm2/ml)
HAL1Q e=20 cm
st ) Continuous
B g O
58 X +
__HA16 e=20 cm
(9,59 cm?/ml) R HA12 e=20-cm

(5,22 cm?/mi)

ChiravailTravaibl-Aflifet14-43 Etude de ks coute Kugiumba - Kayonza - Rusums ~RenudaiTravad BradaANCHS{NC HS xl]dalot Simple




Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS 315

Box culvert (2,00 x 1,50)

Data: ) Densities pondered loads at S.L.S (tm?) :
Lc He e ¥ Hr Fc28 Fe s 5 be bt Qrin Qhe Que Que M.z
225m 1,75 m 0,25 m 2,0 ¥m3 0,82 m 25 MPa 400 MPa  201,6 MPa 1,40 1,1 1,0 2,40 7,87 6,87 6,26
units moments Combinations
Section [ Unif.pouss. | Trian.pouss. Cons.phase Pt +Pr Q SRmin SRmax Plmin Plmax (P2-P)min | (P2-Pymaxs],
1 0,396 -0,112 -0,051 0,000 1 1 0 0 1,2 0 ! 0 )
2 -0,237 -0,112 -0,051 0,000 2 1 0 0 0 1 0 1
.3 -0,237 0,271 0,135 0,000 3¢ 1 1 0 1,2 0 1 0
4 0,237 | -0,112 0,000 4 1 1 0 0 1 0 1
5 0,396 -0,112 0,563 i
6 -0,237 -0,112 -0,061 0,000 Loads
7 -0,237 0,271 0,135 0,000 Pt +Pr Q SRmin SRmax Plmin Plmax | (P2-P1)min (P2-P1)max
8 <0237 | -0,112 | 0,051 0,000 2,27 7,87 0,25 0,50 0,47 095 | 0,88 1,75
Verification of shear force
w max = 0,82 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.
Envelope curve of moments Main reinforcement
( tm/mi}
HAl4 e=20 cm HAL6+HA20 Alternate e=20 cm
(7,05 cm?/ml) (10,54 cm?/ml)
] ]
-2,67 -2,67 g7 TR
HAlQ e=20 cm Continuous <
S L
L4 - HA1Q e=20 cm
-2,16{( 7 . -2,16 - L (2,49 cm?/ml)
HALQ e=20 cm
- “Continuous
.V Y ||‘ S_m ’
~2,68 68 : —

HA16+HA20 Alternate e=20 cm

(12,26 cm?/ml)

HAl4 e=20 cm

(7,10 cm?/ml)

ComavaiTeavail-Affiieet14-43 Fsude de la riste Kagitamba - Kayonza - Rusumo --Rwands\Teavad BradsNCUSUNG HS. s dabot Simple
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS 318 Box culvert 2x (2,00 x 1,50)

Data: Densities pondered loads at S.L.S (t/m? :
Lc Hc (3 yr Hr Fc28 Fe G5 3 be bt Imposed skew Geo.skew Urrin Qu Qune M.ioa
2,25 m 1,75 m 0,25 m 2,0 m3 0,66 m 25MPa 400 MPa 202 MPa 1,40 10 1,0 100,0 100,0 2,40 815 ... 796 5,38

Relative to the maximum charge density 0,24
Longitudinal impact loads according to imposed skew 6.75

D80y, 0,54

~an 7,11

units moments Combinations
Section Q(27) O (Tg) Q (Td) | Unif.pouss. | Trian.pouss. | Cons.phase Pt+Pr Q2T Q(Tg) Q (Td) SRmin SRmax P1min
1 0,277 -0,070 0,347 -0,039 -0,016 0,000 1 1 0,54 0 0 0 1,2 0
2 -0,165 0,053 -0,218 0,155 -0,075 0,000 2 1 0,54 0 0 0 0 1
3 -0,165 0,034 -0,199 0,227 0,122 0,000 3 1 0 1 0 0 1.2 0 ;
4 -0,165 0,015 -0,180 -0,155 -0,081 0,000 4 1 0 1 0 0 0 1 bk
5 0,277 -0,029 0,314 -0,039 -0,022 0,703 5 I 0 0 1 0 1,2 0 Do b
6 0,550 | -0,231 0,319 0,078 0,036 0,563 6 1 0 0 1 0 0 1 0 ST =0 ]
7 0,000 -0,088 0,088 0,000 0,000 0,000 Loads o Bpugh o
8 0,000 -0,164 0,164 0,000 0,000 0,000 Pt +Pr Q22T Q(Tg) Q(Td) SRmin SRmax Plmin Pimax | (P2-P1)min (P2-P1)max Phase cons|
9 -0,550 0,193 -0.357 0.078 0,042 0,000 1,95 9.97 9,97 9.97 0,25 0,50 0.39 0,79 0,88 1,75 1,09
Verification of shear force
tumax = 0,97 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.
Envelope curve of moments Main reinforcement
{ tm/mi)
HAL16+HA20 Alternate e=20 cm
12,39 cm?/ml
HA16+HA20 Alternate e=20
-4,56 HA10 e=20 cm Continuous HAlQ e=20 cm Contingous 10,69 cm?/ml
-2,84 2,49 cm}/ml | 3,10 cm?/ml i
-2 ’ m»!’ V—\ \ * : o /J + g A
oo~ WP PP . PRI PRI b = HAl4 e=20 cm
b . 7,54 em?/ml ¥
o 3 HAl12 e=20 cm o HA1Q0 e=20 cm
. X 4,25 cm?/ml L 2,49 cm?/ml
-2 4 11 o < b o : ’ o
. ] . - ! . HAl4 e=20 cm
] , . y o I 6,53 cm?/ml
I~y T T YT i AR & 2
-2,48 A SN W ARy el :
-2, | | HALO e=20 cm Continuols . HA16+HAZ0 Alternate e=20 cm
' " 3,10 cm?/ml . 11,92 em?/ml
r_ HA10 e=20 cm. Continuous Reipforcing steel HAl0 e=20 cm_

2,98 cm?*/ml ) 11,33 cm?/ml

Citravad. Travaild-Aftars\14-43 Enude de la route Kagitumba - Kayonza - Rusumo ~-Rwanda\Travail BradaiNCHSI[INC HS.xts Jdalot double



Rehabilitation and widening of N»O&Eﬁw _ HS 319 Box culvert (1,50 x 1,50)

Data: Densities pondered loads at S.L.S (t/m? :
Lo He e as 3 be be Qi Qne Qu Que Mei20
1,70 m 1,70 m 0,20 m 201,6 MPa 1,40 1,1 1,0 2,40 6,26 4,98 4,65 4,14
units moments Combinations
Section [ Unif.pouss. \Trign.pouss.| Cons.phase Pt +Pr Q SRmin SRmax Plmin Plmax (P2-P1)min | (P2-P1)max | Cons.phase
1 0,241 -0,120 -0,054 0,000 1 1 0 0 1,2 0 i 0 1 1
2 -0,120 -0,120 -0,054 0,000 2 1 0 0 0 1 0 1 0 1
3 -0,120 0,241 0,119 0,000 3 1 1 0 1,2 0 1 0 1 1
4 -0,120 -0,120 0,066 0,000 4 1 I, 0 0 1 0 1 0 1
5 0,241 -0,120 -0,066 0,425
6 0,120 -0,120 -0,066 0,000 Loads
7 -0,120 0,241 0,119 0,000 Pt +Pr Q SRmin SRmax Pimin PImax (P2-P1)min | (P2-P1)max | Phase cons
8 -0,120 0,120 -0,054 0,000 2,68 6,26 0,25 0,50 0,60 1,19 0,85 1,70 0,85
Verification of shear force
tu max = 0,69 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required. }
Envelope curve of moments Main reinforcement
{ t.m/mi)
BAl2 e=20 cm HAl4 e=20 cm
(4,54 cm?/ml}) (6,78 cm?/ml}
| |
~1,38 -1,38 2t — %
HA10 e=20 cm Continuoys e
- ro I HA1Q e=20 cm
-0,83(7 ; -0,83 . - . (1,99 cm?/ml)
Pt HALO =20 cm
= - > Continuous -
Do/ ol . . !!r\m
-1,40 40 — : - 1
HAL6. e=20 cm

(8,01 cm?/ml) , HA12 e=20 cm
(4,61 cm?/ml)

CxravelTeavaibil-Affaiveti4-43 Erude de b roure Kagituoba - Kayanza - Rusumo ~-Rwandn\Travail BradudNCHSYNC HS.xlsjdalor Simple




Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO

HS 321

Box culvert 2x (1,50 x 1,50)

Data: Densities pondered loads at S.L.S (t/m?) :
Le He 3 VT Hr Fc28 Fe bt Imposed skew Geo.skew Crrin Qe Qe Qe M.2a
1,70 m 1,70 m 0,20 m 2,0 t/m3 0,78 m 25 MPa Ao 1,0 100,0 100,0 2,40 8,87 7,37 7,07 5,09
¥ Relative to the maximum charge density 0,27 1,00 0,33 0.80 0,57
Longitudinal impact loads according to imposed skew 5,10 2,85 2,70 1,70 7.20
units moments
Section 0T O (Tg) O (Td) | Unif-pouss. |Trian.pouss. Q2T Q (Tg) Q (Td) SRmin SRmax Plmin Plmax | (P2-P1)min (P2-P1)max Cons.phasd
1 0,162 -0,045 0,207 -0,040 -0,017 0,57 0 0 0 1,2 0 1 0 1 1
2 -0,080 0,029 -0,109 -0,161 0,077 0,57 0 0 0 0 1 0 1 0 i
3 -0,080 0,019 -0,099 0,201 0,109 NN 7 mﬁ 1 0 1 0 0 1,2 0 1 0 1 1
4 -0,080 0,009 -0,089 -0,161 -0,084 0,000 ff,fn\@ L%@%&%ﬁﬂ.ﬂw < 1 0 1 0 0 0 1 0 1 0 1
5 0,162 | 0,020 | 0,187 | 0,040 | -0,024 | 0531 L EpuEE T 0 0 1 0 12 01 0 1 1
6 -0,321 -0,140 -0,182 0,080 0,037 0,425 6 1 0 0 1 0 0 1 ] 0 1 0 1
7 0,000 0,042 0,042 0,000 0,000 0,000 Loads
8 0,000 -0,082 0,082 0,000 0,000 0,000 Pt+Pr Q(2T) Q (Tg) Q (Td) SRmin SRimax Pimin | Plmax | (P2-P1)min (P2-P1)max Phase cons
9 -0,321 -(0.119 -0,202 0,080 0.044 0,000 2,06 8.87 8.87 8.87 0,25 0,50 044 | 0,88 0,85 1.70 0.85

Verification of shear force
Tu max = 0,85 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.

Envelope curve of moments

Main reinforcement

{ t.m/mi)
HAl6 e=20 cm
7,98 cn?/ml
HAl4 e=20 cm
-2,38 HAl10 e=20 cm Continuous HAlO0 e=20 cm Contintious 7,16 cm?/ml
-1,50 ~1,50 1,99 cm}/m] 1 2,00 cm?/ml |
-1,50 [T7~0 =076 -~ =016 T 1-1,50 4 — 5 * Ay
’ Ao = NP PP PUPUIIFERPEE AREPRPRIPI b~ HAl2 e=20 cm
e I 4,93 cm?*/ml
o X HALO e=20 cm x HA10 e=20 cm
. € A ) 2,33 em?/ml A 1,99 cm?/ml
-0,86 - 1 , X
. " I HAL2 e=20 ‘cm
. ir . 4,37 cm?/ml
= o] o -
-1,33 OVL o PP PP ~ s
-1, | | HALO e=20 cm Continuolib HAl6 e=20 cm

e=20 cm Continuous

2,00 cm?/ml

8,10 cm?/ml

Reinforcing -steel ,En_.o e=20 cm

2,02 cm?/nl

7,46 cm?/ml

CirmavaihTrovalh1-Alir\ 1443 Ende de b route xuwﬁi&u ~ Kayonvza - Rusuma ~Rwanda\Travail Bradai NCHSNC HS xk]dakot double
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUA HS 325 __Box culvert 3x (4,00x3,50) + 2x (4,00 x 3,50)

Data: Densities pondered loads at S.L.S (t/m? :
Lc Hce ¢ vr Hr be bt Imposed skew Geo.skew Uein Qn Qe Qk, M..ion
4,99 m 3,95 m 0,45 m 2,0 m3 0,50 m 1,10 1,0 70,0 65,0 2,40 9,42 7,72 7,51 5,14
Relative to the maximum charge density 0,25 1,00 0,82 0,30 0,55
Longitudinal impact loads according to imposed skew 14,98 3,70 4,06 2,33 8,01
units moments Combinations
Section 0271 0 (Tz) Q (Td) | Unif.pouss. |Trian.pouss. Pt +Pr Q2T Q(Tg) Q (Td) SRmin SRmax Plmin Pimax | (P2-P1)min [(P2-P1)max Cons.phasd
.1 1,367 -0,347 1,715 -0,199 -0,084 1 1 0,55 0 0 0 1,2 0 1 0 1 1
2 -0,805 0,262 -1,067 -0,797 -0,383 2 1 0,55 0 0 0 0 1 0 1 0 1
3 -0,805 0,169 -0,974 1,154 0,618 3 1 0 1 0 0 1,2 0 1 0 1 1
4 -0,805 0,076 -0,881 -0,797 ~0,413 4 1 0 1 0 0 0 1 0 1 0 1
5 1,367 -0,144 1,550 -0,199 -0,115 5 1 0 0 1 0 1,2 0 1 0 i i
6 ~2,715 -1,143 -1,573 0,398 0,184 [3 1 0 1] 1 0 0 1 [{] 1 0 1
7 0,000 -0,430 0,430 0,000 0,000 Loads _
8 0,000 ~0,803 0,803 0,000 0,000 Pt +Pr Q2D Q(Tg) Q (Td) SRmin SRmax Plmin Plmax | (P2-P1)min (P2-P1)max Phase cons
9 -2,715 -0.956 -1,759 0,398 0.214 2.13 9,42 9,42 9.42 0,25 0,50 0,36 0,73 1,98 3,95 4.44

Verification of shear force
wumax= 1,11 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.

Envelope curve of moments Main reinforcement
{ tm/ml)
HA20 e=10 cm
30,88 cm?/ml
HA16+HA20 Alternate e=10 cm

. -21,77 HAl12 e=20 cm Continuous HAl4 e=20 cm Contingious 26,47 cm?*/ml
-14,33 ~14,33 4,97 cm}f/m] 1 7,72 cm?/ml ]
-14,33[ T~ 20,96 \\\W_\f\u%wm/j/_/‘(]o 96 7T 114,33 7 — 7 : 0
5 ) : i 2 e o WP ‘tt—n Yo b HAl6 e=10 cm
-0,29 ~-1F66 -0,29 —H - 19,87 cm?/ml
18,81 -H 18,81 ‘ I . 3
1 e A HAl6 e=20 cm L HA12 e=20 cm
il ] . I 10,19 cm?/ml A 5,07 cm?/ml
-9,24/ ] 3,85 1] 3,85 (3 9,24 - ! o i
HH . 1 ; : -, ; . 3 HAl6 e=10 cm
na ,; . . o L . e ! ; . f e ] ,Mq\mo Oan\au,
N . T o - .
”a//hVM L [E Y N, e ! S T Al R M“‘ y .
| [ HA14 e=20 cm Continuofik , HA16+HA25 Alternate e=10 cm
~20,07 ) , o 7,72 cm?/ml . 34,46 cm?/ml
- r_mvwm e=20 cm Continuous . Reinforcing steel HAl6 e=20 cm
8,61 cm?/ml - 28,35 cm?/ml

CatravaihTravaill-Aflairet 1433 Etode de b route Ksgitumba © Kayohm - Rusuma ~Rwanda\Trovail BrodafNCHS\[NC HS xls]dalot double




Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO HS 325 Box culvert 3x (4,00 x 3,50) + 2x(4,00x3,50)

Data: Densities pondered loads at S.L.S (tm?) :
Le Hce e vr Hr be bt Imposed skew Geo.skew Qrmin Qhe Qu Qe M, 120
4,99 m 3,95m 0,45 m 2,0 m3 0,50 m 1,1 1,0 70,0 65,0 2,40 9,42 7,72 7,51 5,14
Relative to the maximum charge density 0,25 1,00 0,82 0,80 0,55
Longitudinal impact loads according to imposed skew . 14,98 3,70 4,06 2,33 8,01
units moments Combinations
Section Q6n O (Td} O (Tm) O (Tg) Pt +Pr Q3T Q(Td) Q (Tm) Q(Tg) SRmin SRmax Pimin Pimax _ (P2-P1)min|(P2-P1)max| Cons.phase
1 1,523 -0,001 -0,202 1,726 1 1 0,25 0 0 0 0 1,2 0 1 0 1 1
2 -0,867 0,553 -0,837 -0,583 2 1 0 1 0 0 0 12 0 1 0 1 1
3 -0,867 0,064 -0,043 -0,889 3 i 0 0,25 0 0,25 0 1,2 0 1 0 1 1
4 -0,867 -0,425 0,752 -1,194 4 1 0 0,25 0 0,25 0 0 1 0 1 0 1
5 1,523 -0,169 0,347 1,288 5 1 0 0 0,82 0 0 1,2 0 1 0 1 1
6 -2,443 0,779 -2,136 -1,085 6 1 0 0 0,82 0 0 0 1 0 1 0 1
7 -0,203 0,696 -1,267 0,367 7 1 0 0 0,55 0,55 0 1,2 0 1 0 1 1
8 -0,203 -0,686 1,863 -1,380 8 1 0 0 0,55 - 0,55 0 0 1 0 1 0 1
9 -2,443 -0,554 0,432 -2,322 9 1 0 0 0 | 0 1,2 0 1 0 1 i
10 0,878 -0,405 1,688 -0,405 10 1 0 0 0 1 0 0 1 0 1 0 1
11 -2,240 0,132 -1,430 0,942 Loads
12 -2,240 0,083 -0,870 -1,453 Pt +Pr Q3T Q (Td) Q (Tm) Q(Tg) SRmin SRmax Pimin Pimax  (P2-P1)min{(P2-P1)max Phase cons
13 0,878 0,094 0,170 0,094 2,13 9,42 9,42 9,42 9,42 0,25 0,50 0,36 0,73 1,98 3,95 4.44
Verification of shear force.
w max = 1,10 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.
Envelope curve of moments Main reinforcement
(tm/mi)
HAl4 e=20 cm Continuous Reinforcing steel HA25 e=20 cm
7,13 em?/ml 38,37 cm*/ml
sla HA20 e=10 cm
N HAl6 e=20 cm Continyous 26,99 cm?/ml
-26,72 6, 80 | 9,59 cm?/ml |
IHHsmw /—«I]".Onm 7 hwu T WL ety A J AIA
- 1 : 1) T i TSP -~ HA25 e=20 cm
- 19,16 ~13,23414, 11 15,24 - - , 15,90 ecm?/ml
8 ; : 1 - HAL6 e=10 cm o HA12 e=20 cm
HU : 1 HAl2 e=20 cy Continipus ' 20,00 cm2/ml . 4,83 cm2/ml
-8,52[|™"2,85 : 1N 5,45 fmtfml . { ; C 5
L] - : - ; o ¥ : HA25 e=20 cm
= n bt o i RIE 21,80 cm?/ml
T e e e e A e
-15, 65 A PSP g,..,..N.r\a

Tm:.m e=20 cm Continuous HA20 e=10 cm
9,59 cm?/ml 28,48cm?/ml
jeinforcing steel HAl4 e=20 cm
30,42 cm?/ml

CuravailiTravailit-Affainci 1445 Erude de fa coute Kagitumba - Kayonzz - Rusumo «~Rwanda\Travail BradaiNCUS{NC HS.xdsDalos triple




Rehabilitation and widening of §Q~ﬁx s | HS 328 Box culvert (1,50 x 1,50)

Data: Densities pondered loads at S.L.S (t/m?) :
Le He ¢ os 3 be bt Qrin Qe Qu Qhe M.
1,70 m 1,70 m 0,20m 201,6 MPa 1,40 1,1 1,0 2,40 10,18 8,30 8,13 5,43
unlts moments ! Combinations
Section Q Unif.pouss. \Trian.pouss.| Cons.phase e Pt +Pr Q SRmin SRmax Pimin Pimax | (P2-P1)min | (P2-P1)max | Cons.phasc
1 0,241 -0,120 -0,054 0,000 1 1 0 0 1,2 0 i 0 1 1
2 -0,120 -0,120 -0,054 0,000 2 1 0 0 0 1 0 1 0 1
3 -0,120 0,241 0,119 0,000 R 1 i 0 1,2 0 1 0 1 1
4 -0,120 0,120 -0,066 0,000 4 1 1 0 0 1 0 1 0 1
5 0,241 -0,120 -0,066 0,425
6 -0,120 -0,120 -0,066 0,000 Loads
7 -0,120 0,241 0,119 0,000 Pt +Pr Q SRmin SRmax P1min Pimax | (P2-P1)min | (P2-P1)max | Phase cons
8 -0,120 -0,120 -0,054 0,000 1,88 10,18 0,25 0,50 0,40 0,79 0,85 1,70 0,85

Verification of shear force

tumax= 0,91 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.

Envelope curve of moments Main reinforcement
( t.m/mi)
HA12 e=20 cm HAl6 e=20 cm
~-1,71 -1,71 (5,66 cm?/ml) (3,52 cm?*/ml)
I ]
-1,71 (5 < ~1,71 2 TR
“ “ HA10 e=20 cm Continuods [
] |7
Yk ]
=] I= & ]
. 17 r k1 HAlQ e=20 cm
-1,26 (LH HG) -1.26 o L o . (1,99 cm?/ml)
1] . b 4 i
1] L L .
1] \L :
n~ _.“ o . 4
[ [ HALlQ e=20 ‘cm
: ll Il Continuous
L7 N
O -
-1,73 .

-1,73 . o : + - - :
. ; . HA16+HA20 Alternate e=20 cm . .
-1,73 -1,73. (10,78 cm?*/ml) . CHA12 e=20 cm
) ' (5,73 cm?/ml)

CAravaiiTesvad-ATsirt 1443 Btude dc la route Kawtumbs - Kayonza - Rustvo - Rwande Tesvid Brads ANCUHSUNG HS. xsJdalot Simple
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Rehabilitation and widening of KAGITU HS 331 Box culvert (2,00 x 1,50)

¥

Data: Densities pondered loads at S.L.S (t/m?)} ;
Le He e os 8 be bt Quin Qne Qu Qw Moz
2,25m 1,75 m 0,25 m 201,6 MPa 1,40 1,1 1,0 2,40 9,09 7,53 7,25 5,15
units moments B ! Combinations
Section (4] | Unifpouss. |Trian.pouss. ﬁegﬁ. e I Pt +Pr Q SRmin SRmax Pimin P lmax (P2-P1)min | (P2-P1)max | Cons.phasc
1 0,396 -0,112 -0,051 0,000 | 1 1 0 0 1,2 0 1 0 1 1
2 -0,237 -0,112 -0,051 0,000 2 1 0 0 0 1 0 1 0 1
3 -0,237 0,271 0,135 0,000 3 1 1 0 1,2 0 1 0 1 1
4 -0,237 -0,112 -0,061 0,000 4 1 1 0 0 1 0 1 ' 0 1
5 0,396 -0,112 -0,061 0,563
6 -0,237 -0,112 -0,061 0,000 Loads
7 -0,237 0,271 0,135 0,000 Pt +Pr Q SRmin SRmax Plmin Pimax (P2-P1)min | (P2-P1)max | Phasc cons
8 -0,237 -0,112 -0,051 0,000 2,07 9,09 0,25 0,50 0,42 0,85 088 | L75 1,09

Verification of shear force

Tu max = 0,89 Mpa < 0.07 {c28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.

Envelope curve of moments Main relnforcement
{ tm/mi)
HA14 e=20 cm HA16+HA20 Alternate e=20 cm
~2,90 ~2,90 (7,69 cm?/ml} (11,70 cm?/ml)
] 1
-2,90 5 0,57 2 -2, 90 i L
i HAl1O e=20 cm Continuous

4,32 b o e
I A HAL10 e=20 cm
-2,41(7 40,14 0,14{3) -2,41 ; L , ’ (2,49 cm?/ml)

2
T

HALO e=20 cm-
. ) . : R - - - ; - Continuous
4 . A 30N A m : :

v . ey - poi |

-2,92 o S X !

: HA20 e=20 cm

-2,92 ; -2,92 . (13,43 cm?/ml) - L HAl4 e=20 cm

(7,74 cm?/ml)

-2,92

Citravail-Fravaif{-AfYuire: 1443 Etude de b route Kaytumisa - Kayonzs - Risuma -Rwar\Travail BrodadNCOHSYNG HS.xlsjdalot Simple




Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO-._

HS 60

Box culvert 2x (3,50 x 2,50)

Data:
Lc Hc ¢ ¥r Hr
385m  2,85m 035m 20¢m3 0,67m
units moments
Section | 0 Q2T) 0 (Ts) O (Td) | Unif.pouss. |Trian.pagss,
1 0,807 -0,199 1,006 -0,101 0,043 ™
2 0,498 0,157 -0,655 -0,404 -0,195
3 -0,498 0,101 -0,599 0,611 0,326
4 -0,498 0,045 -0,543 -0,404 0,209
5 0,807 0,080 0,910 -0,101 0,058
6 -1,604 -0,668 -0,936 0,202 0,094
7 0,000 -0,268 0,268 0,000 0,000
8 0,000 0,493 0,493 0,000 0,000
9 -1,604 -0,555 -1.048 0,202 0,108

Verification of shear force

Densities pondered loads at S.L.S (t/m?) :

T max = 1,05 Mpa < 0.07 f628/1.5 = 1,17 Mpa. The transverse reinforcement are not required.

Envelope curve of moments

( tmv/mi)
-12,34
-7,89 -7,89
-7,89 [TT~y—_=0.20 -1,74 0,20 1 ]-7,89
8 _ 1 2
~-0,20 -4 1R -0,20
10,35 -4 10,35
-5,54 1,58 i 1,58 (G 145,54
12,50 -2t 12,50 .
i - 70 5 ! 4
-6,96 -85 ~6,96
~6,96 0,79 6 ) 0,79 -6,96
-11,39

be bt Imposed skew Geo.skew Clerin Qhe Qwn Qe M.i2a
1,10 1,0 100,0 100,0 2,40 8,61 7,25 6,86 5,02
Relative to the maximum charge density 0,28 1,00 0,84 0,80 0,58
Longitudinal impact loads according to imposed skew 11,55 2,87 2,72 1,72 7,22
Combinations
Pt +Pr Qe I QI Q (Td) SRmin SRmax | Pimin Pimax : (P2-P1)min {(P2-P1)maxCons.phasd
1 1 0,58 0 0 0 1,2 0 1 (] i 1
2 1 0,58 0 0 0 0 1 0 i 0 i
3 i 0 1 0 0 1,2 0 1 0 1 1
4 1 0 1 0 0 0 1 0 1 0 1
5 1 [ 0 1 0 1,2 0 1 0 1 i
6 1 0 0 1 0 0 1 0 1 0 1
Loads
Pt +Pr Q2T Q(Tg) Q (Td) SRmin SRmax Pimin Pinax | (P2-P1)min {(P2-P1)max Phase cons
2,22 8.61 8.61 8.61 0,25 0,50 0.42 0,85 1,43 2.85 2,49
Main reinforcement
HAl6 +HA20 Alternate e=10 cm
23,36 cm?/ml
HAl6 e=10 cm
HA10 e=20 cm Continuous HA14 e=20 cm Continfious 19,39 cm?/ml
3,64 cmf/ml | | 5,84 cm?/ml ]
- — p : R
oz WP AP PRI 7P b=~ HA20 e=20 cm
T I 14,57 cm?/ml
4 . HAl4 e=20 cm L HA10 e=20 cm
e 4 € X 7,63 cm?/ml L 3,62 cm?/ml
. T "HAll6+HA20 Alternate e=20
* ¥ 3 12,78 cm?/ml
s N A A 1 IR 3 V7 ==
E AR PSR rRER R PRRPRREP PN B e )
| wmbpb e=20 cm Oosnw:ﬁopw HALG+HA20 Alternate e=10 cm
5,84 cm?/ml - . 23,67 cm?/ml
/Tsn: e=20 cm Continuous wmu..:,monnwam steel HAl6 e=20 cm

5,92 cm

2

/ml

21,46 cm?/ml

Caravail Travaih}-Attaire\ {443 Etude de la soute Kagitumba - Kayonza - Rusumo —-Rwanda\Travadl Dradai: NCHSHNC HSxb]dstot double
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Rehabilitation and widening of KAGITUMBA-KAYONZA-RUSUMO—__ HS 86 Box culvert 2x (3,50 x 2,50)

Data: P Densities pondered loads at S.L.S (Ym?) :
Lc Hce e T Hr 2 NN be bt Imposed skew Geo.skew Urin Qn Qw Qne M.isa
380m 28 m  030m 20tm3 1,55m a2 1,10 1,0 100,0 100,0 2,40 4,07 3,95 2,62 3,04
Relative to the maximum charge density 0,59 1,00 0,97 0,64 0,75
Longitudinal impact loads according to imposed skew 11,40 3,84 3,69 2,68 819
units moments Combinations
Section o0RT) | 0(Tg) Q (Td) | Unif.pouss. | Trian.pouss. Pt +Pr Q@n Q(Tg) Q(Td) SRmin SRmax Plmin Pimax | (P2-PD)min [(P2-P1)max Cons.phasq
1 0,786 -0,193 0,979 -0,097 -0,042 1 0,75 0 0 0 1,2 0 1 0 1 1
2 -0,486 0,153 -0,640 -0,389 0,187 1 0,75 0 0 0 0 1 0 1 0 1
3 -0,486 0,098 -0,585 0,591 0,315 1 0 1 0 0 1,2 0 1 0 1 1
4 -0,486 0,044 -0,530 -0,389 -0,202 1 0 1 0 0 0 1 0 1 0 1
5 0,786 -0,078 0,886 -0,097 -0,056 1 0 0 1 0 1,2 0 1 0 1 1
6 -1,562 -0,650 -0,912 0,195 0,090 i 0 0 1 0 0 1 0 1 0 1
7 0,000 -0,262 0,262 0,000 | 0,000 Loads .
8 0,000 -0,481 0,481 0,000 0,000 Pt +Pr Q27 Q(Tg) Q(Td) SRmin SRmax Plmin Pimax | (P2-P1)min {(P2-P1)max Phase cons
9 -1,562 -0.540 -1,022 0,195 | 0,104 3,85 4,07 4,07 4,07 0.25 0,50 0,85 1,70 1.40 2.80 2,10
Verification of shear force
tumax = 0,94 Mpa < 0.07 f¢28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.
Envelope curve of moments Main reinforcement
{ tm/mi)
HAl16 +HAZ20 Alternate e=10 cm
24,02 cm?/ml
HA20 e=20 cm
HAl1l0 e=20 cm Continuous HAl4 e=20 cm Contingous 15,40 cm?*/ml
-5,89 3,28 cmf/mj 1 6,02 cm*/ml ]
~5,89 [T~ 1,90 4 — 5 _ H.Uu_
(o= W R PUNIFUREPRIPI AP b 6+HA20 Alternate e=%0
-1,84 T . 13,12 cm?/ml
1l e 4 e HAl12 e=20 cm 5 HAL0 e=20 cm
1] ] L 4,16 cm?/ml X 3,02 cm?/ml
-3,31 0,77 ] 0,77 Gil43.31 . B i : I
- , * R : "Hal6+HA20 Alternate e=20
Il ) . , o a ; ’ . B 12,17 em?/ml
\/VM T (SOl N S S S LA Beernnbvimennh . ;- PSS Ms“‘xk
| | #Al4 e=20 cm continuolis HAL6 e=10 cm
6,02 cm?*/ml 20,40 cm?/ml
,r~ HAl2 e=20 cm Continuous. Reipforcing steel HA16+HA20 Alternate e=20 cm
5,10 cm*/ml .~ - L 24,07 cm?/ml
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Box culvert 3x (3,00 x 3,00)

Data: Densities pondered loads at S.L.S (t/m?) :
Le He e yr Hr bc bt Imposed skew Geo.skew Qmin Q. Qe Qi Moo
3,35m 3,35m 0,35 m 2,0 vm3 0,52 m 1,1 1,0 100,0 100,0 2,40 10,86 8,78 8,68 5,60
Relative to the maximum charge density 0,22 1,00 0,81 0,80 0,52
Longitudinal impact loads according to imposed skew 10,05 1,20 2,55 1,55 7,05
units moments Combinations
Section Q31 Q(1d) O (Tm) QT Pt+Pr Q@G Q (Td) Q(Tm) Q(Tg) SRmin SRmax Plmin Plmax  (P2-P)min|(P2-P1)max| Cons.phase
1 0,711 0,001 -0,100 0,810 1 1 0,22 1] 0 0 0 1,2 0 1 1] 1 1
2 -0,340 0,244 -0,376 -0,208 2 1 0 1 0 0 0 1.2 0 1 0 1 1
3 -0,340 0,024 -0,014 -0,350 3 i 0 0,22 0 0,22 0 1,2 0 1 0 1 i
4 -0,340 -0,196 0,348 -0,492 4 1 0 0,22 0 0,22 0 0 1 0 1 0 1
5 0,711 -0,075 0,157 0,601 5 1 0 0 0,22 0 0 1,2 0 1 0 1 1
6 -1,105 0,357 -0,970 -0,493 6 1 0 0 0,22 0 0 0 1 0 1 0 1
7 -0,085 0,291 -0,550 0,174 7 i 0 0 0,52 0,52 0 1,2 0 i 0 1 1
8 -0,085 0,294 0,777 -0,568 8 i 0 0 0,52 0,52 0 0 1 0 1 0 1
9 -1,105 -0,242 0,176 -1,040 9 1 0 0 0 1 0 12 0 1 0 1 1
10 0,383 -0,210 0,802 -0,210 0,085 0,046 0,000 10 i 0 0 0 1 [ 0 1 0 1 0 1
11 -1,020 0,052 -0,601 -0,472 0,085 0,046 0,000 Loads
12 -1,020 0,066 -0,420 -0,666 0,085 0,039 0,000 Pt +Pr Q(3T) Q (Td) Q (Tm) Q(Tg) SRmin SRmax Pimin Pimax  (P2-P1)min/(P2-P1)max Phase cons|
13 0,383 0,207 0,048 0,207 0,085 0,039 0,670 1,92 10,86 10,86 10,86 10,86 0,25 0,50 0,35 0,70 1,68 3,35 2,93

Verification of shear force.

tu max = 1,09 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcements are not required.

~-5,65

Envelope curve of moments
(t.m/mi)

Main reinforcement

HAl2 e=20 cm Continuous

Reinforcing steel HA20 e=20 cm

4

64 cm?/ml

N HB14 e=20 cm Contindous

25,06 cm?*/ml

HAlG6 e=10 cm

18,56 cm?/ml

mmbz e=20 cm Continuoug

-

6,26

cm?/ml

6,26 cm?/ml |

e = |
PP PPN SO =~ HA20 e=20 cm
10,27 .cm?®/ml
1 ; o HA12 e=10 ch 4 HA10. e=20 cm
T HAlQ e=20 cm Continudpus 11,35 cni?/ml o 3,70 cm?/ml

e 3,62 Em2fml . e

| " o HA20 e=20 c¢m
- o o 14,40 cm?*/ml

Tt R 307 >

PR A T e Bicasnaisedl \n-...(\&

BAl6 e=10 cm

18, 53cm?/ml

einforcing steel HAlQ e=20 cm

18,95 cm?/ml

CravaifiTrmvaili Al
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Box culvert 2x (3,50 x 2,50)

Data:
Lc He [ yr Hr
3,80 m 2,80 m 0,30 m 2,0 Ym3 1,24 m
units moments
Section 0027 0 (Tg) O (Td) | Unifpouss.
1 0,786 -0,193 0,979 -0,097
2 -0,486 0,153 -0,640 -0,389
3 -0,486 0,098 -0,585 0,591
4 -0,486 0,044 -0,530 -0,389
5 0,786 0,078 0,886 -0,097
6 -1,562 -0,650 -0,912 0,195
7 0,000 -0,262 0,262 0,000
8 0,000 -0,481 0,481 0,000
9 -1,562 -0,540 -1,022 0,195

Verification of shear force

Densities pondered loads at S.L.S (tm?) :

T max = 0,98 Mpa < 0.07 fc28/1.5 = 1,17 Mpa. The transverse reinforcement are not required.

Envelope curve of moments

( t.m/mi)

-6,15

224 T ] ~6,15

1 2
-1,32

8 be bt Imposed skew Geo.skew Llrrin Qe Qu Qun M.ia
1,40 1,10 1,0 100,0 100,0 2,40 5,13 4,84 3,55 3,60
Relative to the maximum charge density 0,47 1,00 0,94 0,69 0,70
Longitudinal impact loads according to imposed skew 11,40 3,48 3,33 2,33 7.83
Combinations
Pt +Pr QRN Q(Ty) Q (Td) SRmin SRmax Plmin Pimax | (P2-P1)min (P2-P1)max Cons.phasd
1 1 0,70 0 0 0 1,2 0 1 -0 1 1
2 1 0,70 0 0 0 0 1 0 1 0 1
3 1 0 1 0 0 1,2 0 1 0 1 1
4 1 0 1 0 0 0 1 0 1 0 1
5 1 0 0 1 0 1,2 4] 1 0 1 1
6 1 0 0 1 0 0 1 0 1 0 1
Loads
Pt +Pr Q2D Q(Tg) Q (Td) SRmin SRmax P1imin Pimax | (P2-P1)min {P2-P1)max Phase cons|
3,23 5,13 5,13 5,13 0,25 0,50 0,70 1.39 1.40 2.80 2,10
Main reinforcement
HAl6 +HA20 Alternate e=10 cm
23,85 cm?*/ml
HAl6 e=10 cm
HAl1l0 e=20 cm Continuous HAl4 e=20 cm Continuocus 16,76 cm?/ml
3,43 cmf/ml [ 5,98 cm?/ml |
- = 7 _ R
S PRSP PP b HA20 e=20 cnm
it ¥ 13,72 cm?*/ml
. L HA12 e=20 cm L HALO0 e=20 cm
e g . 5,29 ecm?/ml . 3,02 cm?/ml
" ] " HAJl6+HA20 Alternate e=20
" r i 12,50 cm*/ml
c - e R S e e S o
T
| | HAl4 e=20 cm continuo 1 HA16+HA20 Alternate e=10 cm
5,98 cm?/ml 21,54 ¢m?/ml
HA12 e=20 .cm Continuous Reipforcing steel HA16+HA20 Alternate e=20 cm

5,38 cm?/ml

23,90 cm?/ml

Ciravaif: Travailil-Altairéi14-43 Etude de b route Kagitumba - Kayonzs - Risumo ~Rwanda\Travail BredaiNCHSYNC HS.xks]dalot double




Volume III ~ Technical Specifications - Addendum

ANNEX 3: Reinforcement drawings for box culvert (60 x 60), cover slab and
concrete rectangular gutter
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