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FLOW OF BRIDGE WOK

&

SITE INVESTIGATION

Site Investigation

Planning

(1) Ta decide a location where the bridge is constructed, considering alignment of
access road, length of bridge,

(2) Taimagine what kand of construetion method can be talen,

(9) Possible soffit of superstructure, and

4) Possimility of transporting construction machine and bridge elements

Based on the data collected on the site, location and length of the bridge and other
nditions such as elevation of the roadway are fixed

At least three alternatives of bridge plan are examned taking into consideration

(1) Constructiity Easmess of construction on site,

(2) Construchon Cost , Is the plan cheap enough?

() Control of Mamntenance Is 1t easy to mamntam?

(4) Comfort of driving

(5) Aesthetics . Is the bridge looking good?

The best alternative 1s selected by a preluninary design and rough cost estimation

Evaluation of Proposal
By ADN
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Detailed Design

Detaled design 1s prepared for the best alternative in such a procedure as shown

below.

(1) Structural analysis and other caleulations are made,

(2) Drawnngs are prepared based on the caleulation results,

(3) Matertals required for the construction work ar | ted calewlated and
summarized 1 the Bill of Quantities (BoQ)

In addition to the drawings and BoQ, these documents are prepared by the consultant

1 nstruction to Bidders (2) Form of Bid and Qualification Data
(3) Conditions of Contract (4) Contract Daca/Particular Conditions
(8) Forms of Securities () Specifications

(1) Others, if necessary

Verification of Tender Documents
By ADN
Using
The ADN Manual

Tender 15 opened among several contractors and the most switable contractor
usually offering the cheapest amount wins the contract

The Contractor mohilizes after receving Notice to Commencement, and the
Owner usually empl ys co  ltant for supervising the work

Inspection for Payment Request
Using
The ADN Manual

Work

Completion of the

When the contractor completes 100% of the contract, final mspection 1s made
The contractor will be pad the remaning on satsfaction of the owner and
ADN..

At the same time guarantee pertod starts
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BRIDGE LOCATION

ounrine

/7
/ Ny

Alternative A Alternative B

\lternc iv

A’ Risk of collapse of substructure on the left bank

by scouring.
B: The shortest, the cheapest=Best Solution.

C: Longer the more costly, and skewed bridge is difficult and troublesome to
build.

SITE OBSERVATION

1. Is the riverbed dry during construction?
Or Detour of river flow is required?
2. What kind of construction is possible on site, then?

3. Is there any proper yards for stockpile, office and
preparation work?

4. What kind of foundation is supposed?
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AYASA BR. Erected using temporary supports and crane

COMORO BR.
PC segments (about 6m long), imported from Indonesia, are stockpiled at
a yard close to the site and transported to the site by a trailer.

Lesson (BRIDGE) —4— English
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COMORO BR.
Assembled into a girder (40m long), lifted up, moved laterally, and settled down

A e

sy

Span Arrangement

120m
6x20=120n

3x40=120m

2x60=120n
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Wheve valley 1s deep. 1 nger span may be cheap.

Sus

Span Length

Relation between Cost, Span and Pier Height

Tt Cst

L wPe

Cost
Hig Pel

Substiu tuie Cost Su eistiu twe C st

Span Length
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BRIDGE PLAN

(Superstructure)

SEQUENCE OF BRIDGE PLANNING

Deciding Bridge Loca |

|

Deciding Location of Abutments
(Bridge Length to be fixed)

I

Deciding Clearance from H.W.L. Configuration of Bridge Cross-section
(Bridge Elevation to be fixed) (Deciding Bridge Elevation)

Deciding Live Load
(Road Class, Design Standards)

A4 A 4 A

All the Major Conditions to be fixed
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Location of Abutments, Bridge Length

Brid eLen h Fixed

Elevation of Road Surface

Location of Abutment

Elevation of Soffit
High Water Level
Elevation of Road Surface

wvationof Roadw 3 Famsh Grac

Structuce Heaght
@ Om-2 S} for PC

7 Clearance

Soflit
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. Soffit

HWL

&

Cl

-1 8} for PC

SbLucture Height

earance

ES

- m
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Cost for Superstructure and Substructure

1. The longer the spans are, the higher the cost for superstructure is.
2. The longer the spans are, the cost for substructure is lower because
number of piers decreasc.

Cost Total Cost
\ !
® I
A .
; - ;
AY w .
. b ,
\, % , 0&@
< : o 3
Q{f e 6 /s 0’0
®, S . &
<, ~ -7 L
< )
C}(¢ <‘O°Q
K
[=20m [=4gomL=60m Span Length
low;
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Where a valley 1s deep, as below’

Total Cost .
. J i
v 1
\ . -
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S
h %

Samples of Span Arrangement

.

—_—
e

== ) Q”E

Where ariver bed is flat, short
multi-spans are cheaper.
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Span Arrangement

RN
i1 my

APPLICABLE SPAN LENGTH OF REINFORCED CONCRETE BRIDGE

ype

S dS B dge

Ho ow Sab Brdge

T-Grder Br dge

Applicable Span Length

20 40 80 Cross—section of the Bridge

a OO0 O OO0 0O0OO0O0

Lesson (BRIDGE) —12— English

10/9/2013



APPLICABLE SPAN LENGTH OF PRESTRESSED CONCRETE BRIDGE

App cable Span ength
Cross—section Erected by 20 40 50 80
Sab Brdge Crane L )
c
© |T-Girder Brdge Crane (]
]
c
[
+—
[
- Crane wth
— J
o |T-Girder Brdge Temporary Support
Crane wth
Composite Girder Br dge Temporary Support
&
-G Ho ow S b Bndge em rary Support —
c
[
+
+—
0
© |Box Girder Brdge Tem rary Support I—rr—l
. |

APPLICABLE SPAN LENGTH OF STEEL BRIDGE

0
40m

Om

0
100m

S pe Composite H shape Gr r

S pe Non co poste Grder fatet___ie
§ pe Composite Plater Gir r N
Si pe Non co poste Bo Girder
S1 pe Composite Box Gr r

Continuous Non compost P t Gr

Gontinuous Non compost Bo Gir

Plate G rder with Stee

RigdFra e

Simple Truss

Continuous Truss

Langer Girder Deck Type

Langer Girder Thro g Type

Lohse Deck Type

Lohse rough Typ

Langer Truss

Trussed Langer

Nie sen

Arch

Cabe stayed

Suspension

I Generally applied range 800000000000 3Comparatively applied range
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HOTOS OF STEEL BIRIDGE

PLATE GIRDER BRID E
(Anti-corro ° e steel

P NIELSEN ARCH BRIDGE
7 (THROUGH TYPE)
1y
) =\
\
T SSBRIDGE

COMPARISON BETWEEN STEEL BRIDGES & CONCRETE BRIDGES

- Most wor atsite> Quah v 1|
on site

auncher or erection girder
re wired

- Matenal & wor er procured
locallv> Chea

(3MAINTENANCE -Repaint  every  ten  vears -Rust on rebar inside 1njossible to
Galvamzation, antirust find
(4)COMFORT OF -Through type not comfortable -Comfortable
DRIVING

‘Teautiful & can be pamted into
1 v color
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THE END

Next Lecture (3)
On
BRIDGE PLAN
(Substructure)
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BRIDGE PLAN

(Substructure, Foundation and Accessories)

PLAN ON FOUNDATION

Type of foundation is selected
considering terrain, geology, cost and
constructivity.

Lesson (BRIDGE) —16— English
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CLASSIFICATION OF FOUNDATION

Shallow Spread
Foundation Foundation
Driven Pile
Foundation — ol
Foundation
Deep Pile placed
Foundation in-situ
Caisson
Foundation Pile placed in-situ is
also called as
“Bored pile”

TYPES OF FOUNDATION

Spread
Foundation

Lesson (BRIDGE) —17— English
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ALPPLICABLE DEPTH OF BEARING LAYER
FOR EACH PILETYPE

In order to know the bearing layer, boring test are carried
out.

Applicable Depth of Foundation
Tpye

1I0m 20m 30m |40m |[50m |60m 70m 80m |90m
Spread Foundation —

Driven Pile Foundation

Pile placed in—situ Foundation | = —————— e
Caisson

CRITERIA FOR SELECTING FOUNDATION TYPES
SPREAD FOUNDATION

* Secure and cheap, where bearing layer is shallow (up to 5 or
6m) and strong enough,
* Used only where no fear of scouring, settlement
DRIVEN PILE FOUNDATION
* Steel, PC or RC pile products transported and driven on site,
* Heavy driving machine necessary,
* Applied to deeper bearing layers up to 6om
PILE PLACED IN-SITU FOUNDATION
* Piles constructed on site by digging holes, placing rebars and
concrete,
* Applied to deeper bearing layers up to 6om
CAISSON FOUNDATION
* Rigid foundation with concrete constructed on site,
* Heavy facilities required,
* Applied to deeper bearing layers up to 4om

Lesson (BRIDGE) —18— English
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Types of abutments and piers are

PLAN ON SUBSTRUCTURE

selected considering terrain, sizes of
the superstructure, height, river flow,
geology, cost and constructivity.

Selection of Abutment Type
Depending on the height

Gravily Type

Semi- Gravity
Type

Buttress Type

‘Types of

?

jjm

Appbcable
Height

H<5m

4Am<H< 6m

Sm<H<10m

10m<H<15m

H> 15m

Lesson (BRIDGE) —19- English
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Applicable Height
Abutment Type

2m |3m_|4m |5m [6m |7m |8m |9m |[10m|11m|12m|13m[14m|15m|16m

20m

Gravity Type

Semi—Gravity Type

Invert T Type

Buttress Type

Rigid Frame Type

Selection of Pier Type
Depending on the height

Height (m)

Pier Type Notes

Column t } s
Wall Type

Rigid Frame
Type (1-Story)

Rigid Frame
Type (2-Story)

For Hollow
Slab

Two Column
Type

o
il
i

Ualh
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Major Accessories of Bridge

(1) Expansion Joints
(2) earings
(3) Approach S!ab

(4) Drainage

Location of Accessories

E ‘on Joi
pans on Jein (3) pproach

(2) B aring

Drainage

Lesson (BRIDGE) —21— English
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Expansion Joints

Normal Temperature

rrder Girder

- Ga
High Temperature

Girder Carder

Low Temperature

Mechanism of Expansion Joint on Comoro Bridge

Bind

inaer Asphalt Pavement
//
Girder
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Bearings and Anchor

Function:

(1) To support the superstructure and transfer the
vertical and horizontal reaction forces to the
substructure,

(2) To allow longitudinal displacement due to

deflection and temperature change,

(3) To allow rotation due to deflection of the

superstructure.

Materials:

(1) Neoprene (Elastomeric bearing pad,

(2) Metal.

Functions of Bearing
(1) Supporting Vertical Reaction force

i A
I( Vertical Reaction Force —

Longitudinal Displacement

(2) Longitudinal displacement due to temperature change

(3) Rotation due to deflection

Rotation

Lesson (BRIDGE) —23— English

2013/10/9



Elastomeric Bearing Pad

Structure: Sandwich of steel plates and rub

@

Mechanism of elastomeric bearing: —
L= e} B
| v
Gl oo b
Reaction force —— SECTION B-B
I TRATTT
IR PACER.L
@, /_ YR
] rd z
Expansion/Shrink = (A ”I
< i oom ;
L [
SECTION A-A
~ == e
DETAIL ELASTOMERIC BEARING PAD GIRDER 30840
Rotation . .
Bearing Pad used in Comoro Br.
Anchor

Function: Restraining horizontal movement of the superstructure
within a limit

[ Expanding |
[ A
-_— Anchor
Fix Side Movable

Fix Side Movable Side
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Approach Slab

Function: Countermeasure against elevation gap due to
settlement of refill behind abutment

[ Girder | 5———
’ / Ap}.proach Sa
With Approach Slab

Asphalt
l Girder 7 | —
Se't;tlemf'ent of

Without Approach Slab Refilk -

Drainage

On designing drainage system,

consider those below;

(1) Rainfall intensity (mm/hr)

(2) Catchment area (Area of roadsurface:m?)
(3) Slope of the bridge surface (%)

Lesson (BRIDGE) —25— English
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THE END

Next Lecture (4)
On
Detailed Design

Lesson (BRIDGE) —26— English
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Detailed Design
&
How to Read Bridge Drawings

Review of the Past Lesson

If there is no constraint in selecting the most reasonable span length , the idea
that the graph below shows can be applied. But actually there are some
constraints to decide the span length such as river conditions, difficulties of
construction and environment.

Cost Total Cost
v i
'\. 4 .’
\ $ /
. v ; .
T $
@ A X ©
06 N [ &
o ~ - &
\"5¢ - - Q}"
% S
®
[=20m L=40m =60m Span Length
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Minimum Span Length to be secured

The Japanese River Control Law specifies the minimum span length to be
secured as shown in the flowchart below. This can be applied only to the second
class river controlled by local districts, not by the government in Japan.

The Japanese law is so strict that the bridge cost may become higher if you
severely take into consideration the law in designing bridges in this country.

Start

L=Span Length (m)

Q-=Planned High Discharge (1)

1.—20+0. 005Q

Sequences of Detailed Design

Calculation of Deck Slab l l Structural analysis of whole bridge

|

T

Determination of Deck Slab
Thickness of Deck Slab
Rebar Arrangement

Bending Moment, Shear Force and
Axial Force
Determination of Element Cross-
section

|

I

Drawings l

[

Bill of Quantities l Set of Tender

________ | ~ document
Conditions of Contract

Specifications
Other Documents
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Core Technology required by ADN Engineer
on Design Calculation

- Core Technology Required by Consultants = ability of
designing properly.

- Core Technology Required by ADN Engineers = ability of
verifying design prepared by the consultant .

- Usually calculation of deck slab, structural analysis and
determination of required cross-section of major elements are
implemented using computer and specialized software.

- ADN does not have these software, but no need to buy it. It

is completely the consultant’s business and their
responsibility to make proper design calculation.

- Therefore it will be enough for the ADN engineers to have
knowledge on how design calculation is carried out.

Input and Output of Design Calculation

Calculation of Deck Slab: Structural Analysis of Bridge:
Input Output Input Output
‘Waight of Parapet “Worleng bending ‘Dead load including “Working forces
“Weight of Pavemnent moment pave, deck slab. (bending morment

“Waight of Deck Slab ‘Required rebar parapet and so on) and shear at each
arrangement of deck - Self-weight element),
“Wheal Load slab (assumed ‘Reaction force at

Live load (according to support)
the design standard)

Calculation of Element Cross-section:

Input Output
‘Bending moment and ‘Required
shearing forces cross-section of the
-Strength of materials elements

used for the elemant

Lesson (BRIDGE) —29- English

2013/10/9



Composition of Bridge Drawings

- Check existence of drawings before verification, for
usually a set of drawings of a bridge constitutes of such
as shown below;

- Location Map

- General View of the Bridge
- Plan and Profile

- Typical Cross-section

- Details of Superstructure

- Details of Substructure

- Details of Foundation

- Ancillaries

Let us learn how to read drawings
using those of Comoro Bridge

TABLE OF CONTENTS

A. General

B. Typical Cross Section of Road and Bridge

C. Horizontal Alignment, Road Layout and Reference Point
D. Plan and Profile, Road and Bridge

E. Structure

F. Standard Drawings of Road

G. Typical Cross Section of Access Road

Lesson (BRIDGE) —30— English
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E. Structure

E-01 PLAN AND LONG SECTION BRIDGE
E-02 FRAMING PLAN

E-03 CROSS SECTION at A1, P1-P3, A2
E-06 DIMENSION of A1, P1-P3, A2

E-10 DETAIL OF BORED PILE

E-11 REINFORCEMENT of A1, P1-P3, A2
E-21 DETAIL OF PC GIRDER

E-33 ANCHOR PLACEMENT

E-37 DETAIL OF PARAPET

E-38 EXPANSION JOINT

E-39 DETAIL OF SLOPE PROTECTION
E-40 PLACEMENT OF DECK DRAIN

E-41 CROSS SECTION DECK DRAIN AND WATER FLOW

DETAILED ENGINEERING DESIGN AND CONSTRUCTION
NEW COMORO BRIDGE

T2}

Consart 1
Februar -
tile ====-

Bt e
avtamy enT
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eis evel
Si
‘ —_Slope

__slope
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T
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DETAIL OF BORED PILE

Note

1. CONCRETE STRENGTH K-350 fc’=29MPa

2. REINFORCEMENT STEEL BJTD-40 fy=390 Mpa (U-39)

3.  SPACE CONCRETE NOMINAL 100 mm

4. ALL DIMNESIONS IN MILIMETER EXCEPT OTHERWISE
NOTES
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GIRDER POS  ENSION SEGMEN AL

DIAPHRAGM

DIAPHRAGM
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REINFORCEMENT REBAR FOR DECK SLAB

_ i

R - ) w__]‘

CONCRETE DECK SLAB

10

Lesson (BRIDGE) —36— English
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THE END

Next Lecture (5)
On
Construction Method
Tender Documents

Lesson (BRIDGE) —37— English



Construction Method
&

Tender Documents

(Bidding Documents)

Construction of Substructure

It is preferable to construct foundations
and substructures during dry season,
when riverbed is available for the
construction.

Cofferdam is constructed or main flow is
shifted when river flow may obstruct
the construction.

Lesson (BRIDGE) —38— English
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Cffe m

Shifting River Flow

1. At first substructures are constructed where
the riverbed is dry.

o
<

~

2. Then the river flow is shifted to the other sid

— .

3. Finally the other substructures are constructed

el
<
o
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Sequences of bored piling
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Construction of Bored Piles

Setting Drilling

Machine Inserting Rebar Cage

Installation of Casing
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Tremie Pipes

Konstruction of
Superstructure
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Girder constructed on temporary supports

Temporary Support

PC Girder suspended between steel erection girder,
And moved longitudinally

ra °
0 o

/
PC Girder
Temporary Support
!
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Erection Girder used for Comoro Bridge Construction

Decision flow of Steel Bridge Erection Method

Erection by mobile
crane with
temporary

supports
l NO

Possible to secure’
access road to
iverbed 2.

Erection by
launching

Possible to secure
yard on either

Cantilever

Cantilevered longer N
erection method

than 20m?

Cable erection
method
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Truss bridges are assembled on temporary
supports using truck crane.

Mobile Crane

\

Track cable Steel Tower
Carrier
H\L\a KL_/@/
ép\‘—“ig__m R
Anchorage Temporary
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Launching from right to left using erection nose
(Erection nose is cut off later)

ectio

Track
Steel tower

L

Foward cable Track cable

Steel

Anchorage
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Traveller crane

Ra Launcer

TENDER DOCUMENTS
(BIDDING DOCUMENTS)

Lesson (BRIDGE) —46— English
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Composition of Tender Documents

PART 1-BIDDING PROCEDURE
Instruction to Bidders
Bid Data Sheet
Evaluation and Qualification Criteria
Bidding Forms
Eligible Countries

PART 2-WORKS REQUIREMENTS
Work Requirements

Scope of Work Titlesinred are
Specifications especially
Drawings

Bill of Quantities

PART 3-CONDITIONS OF CONTRACTS AND CONTRACT FORMS

General Conditions
Particular Conditions

Annex to the Particular Conditions - Contract Forms

important.

General Conditions of Contract

Usually “FIDIC” General Conditions of Contract
are used. It is very much general and standard for

international contract.
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2013/10/9

10



Particular Conditions of Contract

Particular data are summarized in “CONTRACT DATA” to help you easily

find important data, as shown below;

Defect Notification Period

Performance Security

Normal working hours
Delay damages for the works

Maximum amount of delay
damages

Total advance payment

365 days

5 percent of the Accepted Contract
Amount

8 hours per day
0.1% of the Contract Amount

5% of the final Contract Price

Maximum 15% of the Accepted
Contract Amount

Percentage of Retention Money

Limit of Retention Money

Minimum Amount of Interim
Payment Certificate

5%
5% of the Accepted Contract
Amount

1.00% of the Accepted Contract
Amount
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Bill of Quantifies

General

—_

Drainage

Earthworks

Pavement

Structures

Reinstatement and Minor Works

Daywork

o~ O b~ WwWN

Specifications (RED BOOK)

RED BOOK, 2005 is frequently used for road and bridge works, but
AASHTO is often referred. Section 500 specifies technically Bridge
works.

SECTION 500-BRIDGE CONSTRUCTION
ITEM 501 Piling

ITEM 502 Railings

ITEM 503 Timber Structures

ITEM 504 metal Structures

ITEM 505 Reinforcing Steel

ITEM 506 Structural Concrete

ITEM 507 Prestressed Concrete Structures
ITEM 508 Concrete Structures

ITEM 509 Steel Bridges

ITEM 510 Welded Structural Steel

ITEM 511 Treated and Untreated Timber
ITEM 512 Paint
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ITEM 506 STRUCTURAL CONCRETE

506.1.2 Classes and Uses of Concrete
Class A: Superstructures, heavily reinforced
substructures, slabs, columns, beams, girders and box culverts

506.2.3 Coarse aggregate
Class A: Grading requirements

506.3 Sampling and Testing of Structural Concrete
One sample consisting of three concrete cylinder te
specimens(150x300mm) from each 75cubic meters.

506.4.1 Minimum cement contents, maximum water/cement
ratio, consistency range in slump, minimum
compressive strength

SECTION 900-MATERIAL DETAILS

Section 900 deals with common materials such as cement, aggregate,
rebar and structural metal.

ITEM 901- Hydraulic Cement

ITEM 902-Construction Lime

ITEM 903-Bituminous Materials

ITEM 904-AGGREGATES

ITEM 905-Masonry Units

ITEM 906-Joint Materials

ITEM g9o07-Concrete, Clay, Plastic and Fiber Pipe

ITEM g908-Metal Pipe

ITEM 909- Concrete Curing Materials and Admixtures

ITEM 910- Paints

ITEM 911- Reinforcing Steel and Wire Rope

ITEM 912-Fence and Guardrail

ITEM 913- Structural Metal

ITEM 914-Treated and Untreated Timber

ITEM 915- Water
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CHECKLIST FOR REQUIRED DOCUMENTS TO BE SUBMITED

INI-RA;SJ:H[,HJR[: CHECKLIST A
Tvpe of Proiect General [ Obiective | Reauired Documents to be submitted
I [ - 1 [ ‘
N | TN _IRRI_ 11 N SCHE E | : l Verif icat ion of Tender Documents
1 : [ Check Uate | Check mark Remarks
ll scon rmd ha a o hos dc¢mns ar
In r on o B dd rs 12 06 2013 v
m B dd ng Doc m n s 120 2013 v
Cond ons o Con rac 120 2013 v
Con rac Da a Part ¢ 120 2013 v
5 B of @ ant t 12 06 2013 v
g|Forms of Sec r t es Sec ri y Forms 12 06 2013 v
78 ¢ fetons/Gnra Spe “ca ons, 12 06 2013 v
gl0ra nes 12 06 2013 v
g|0thers  f necessar

[NFRASTRUCTUR

CHECKLIST FOR CONTRACT CONDITIONS

CHECKLIST B

FUND
Y J
Cont ract i'> |_ROTL-1000645 | [ Submit Date |
Project fame | TG IRRIGATI ' FEZ | Stase |
ol ement (ns_Asency T
Check Item Check P_nt a
It is confirmed whether those below are reasonable or not? Referred Da a
Time for comeleteion/Construc
1 12/08/2013
waintenance Period/Defect |
2 12/08/2013
Governing Law The Law of Democra ¢
3 12/0672013 Rep b ¢ of | mor les e
Rul ing L E
. ul ing Language 127082013 ng sh
Perf Security/Perfi Bond
5[PerFormnce Security/Perirmance Bon /06018 10% Bank G aran ee
o|Pete damnzes Tor the WorlvLiasidsted Damases 08018 g.rI:Eof F na Con rac
waximum amount of delay damges 10% of F <
7 12/08/2013 proce | Torenrac
Provisional Sum NA
8 12/08/2013
Total Advance Payment NA
9 12/08/2013
Percentaze ot Retention N A
10 12/08/2013
Limit of Retention &
it of Retention aney \o/06r2013 NA
winimun Amont of Interim Payment Certif icates NA
12 12/08/2013 v
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Common Contract Data in the Past Project

Pro’ect Name

Implementing Agency

Time for Completion

Maintenance Period
Governing Law

Ru ng Language
erformance Security

De ay Damage

Maximun Amount of De ay Damages
rovisional Sum

Total Advance Payment

Percentage of Retention

Li

M nmum Amount of Interm Payment

it of Retention Money

TOnS EAO Mighway Road  Cgrer®
Pro ec
Nrecilwe  putie wore MO
2 0 day
30 day 365 day 30 day
The Law o The Law o The Law o
Timor Le e Tmorle e Tmor Le e
Engli b b
10% 5% 5%
0.1% day 0.1% Day
10% 5%
15% 20%
5% 5%
5%
1~

Suai Beaco

Baer Brdge

Ministry o
Public Works
480 day
540 day
The Law o
Timor Le e
Engli b
10%
0.1% Day
10%
15%
10%
10%
10%

5%

Caramlun
ADB Pro ec Irriga 00
Pro‘ec
365 day
The Law o
Timor Le e
Engl' b
5% 7.50%
0.1% Day 0.1% Day
10%
15%
15%
10%
10%

Common Ranke
in he Pa
Project

5 10%
15%

5 10%

THE END

Next Lecture (6)
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Use of ADN-Manual

Regular Inspection and Recommendation
for Payment

Flow Chart of Infrastructure Fund Project

Lesson (BRIDGE) —53— English
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SEQUENCES OF INSPECTION FOR INTERIM PAYMENT

1. Document Inspection
Inspection of documents submitted by LM
2. Site Inspection
Schedule, Quality Control, Measurement and Remedy
3. Notice of Judgment on Payment
Recommendation for payment
4. FAQ
Record of Frequently asked questions and answer

Document Inspection

Confirmation of Documents submitted = Checklist D

Particular

Confirmation of Payment conditions Conditions

Calculation in Billing Sheets = BoQ Digital Data
. Confirmation of completed works in BoQ = BoQ Digital Data

Confirmation of work schedule =) Monthly Report

Lesson (BRIDGE) —54— English
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Checklist for submitted documents for Payment Request

STURE CHECKLIST D Ve “ edb,

0 ect Road & 8- 'dee Qb ect ve

Reouiced Documencs <o be submitted

o | | Subm . Dase |
ae I [ Sae [ Ingoit > 2 Pamems %
ene T3 Agenc, |
e GCheck Fo nt Check Date | Check Wa-k Renz
It is confirmed that all of those documents are submitted by
. Reasons 1

1|Request Letter of Inspect on from LY o ADN

2|invoice *ror Conzractor to LV Project Owner

cond * nns

Paris o Con.rac. Docuren., show ng the coniract

amount and payment

4(2 of Quan- e< ghok ng .n T or ces and quant %

Cerudicas “or Paymen: by Supervising Consultant

inzerm Nonh y Cervcae

5
§|Approval ‘or Payren: by LV
7
8

Oescr 5t 57 of clanges u Teral o 9- har &l oav

9D § T2 data o 30¢

PAYMENT CONDITIONS

Defect Notification Peri

Performance Security

Normal working hours
Delay damages for the works

Maximum amount of delay
damages

Total advance payment

Percentage of Retention Money

Limit of Retention Money

Minimum Amount of Interim
Payment Certificate

365 days
5 percent of the Accepted Contract
Amount

8 hours per day
0.1% of the Contract Amount

5% of the final Contract Price

Maximum 15% of the Accepted
Contract Amount

5%

5% of the Accepted Contract
Amount

1.00% of the Accepted Contract
Amount
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Site Inspection
1. Preparation —) Request Letter for Preparation (Form E)

2. Verification of Schedule —> ponthly Report
3. Quality Control —= Checklist E
4. Measurement of the Work Completed=—>Checklist F

5. Remedy —> AND-MANUAL

Section 2: Regular Inspection for Payment &
Recommendation for Payment

1. Infrastructure Fund
1.4 Site Inspection
(5) Remedy

When ADN finds some non-conformant
or unsatisfactory works, AND shall instruct
the remedy.

RE UES LETTER FOR PREPARATION

(SUBJECT) REQUEST OF PREPARATION FOR SITE INSPECTION

In response to payment request submitted to ADN, ADN informs that

«....... ADN requests LM to prepare the followings in order to conduct
a site inspection properly and orderly.

1. Name of Project

2. Date of Site Inspection

3. Attendants required

1) Supervisor and Engineer(s) in charge from LM

2) Supervising Consultant(s)

3) Site Manager and Chief Engineer from Contractor
4. Preparation at site arranged by LM

1) Records on Quality Control

2) Drawings with completed construction included
3) Details of BoQ

4) Measuring Devices, if necessary Destructive Testing
5) Assistants for Measurement

Lesson (BRIDGE) —56— English
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Checklist on Quality Control

S C
mrmnrj:g TURE CHECKLIST E

pe of Project | R & Br’ | b |

tract N . | ] [ {

rect Name | | l Inspec onof ayme  eques

In eme t g g ¢ |

Chec ltem ch ¢ h k Mark Referrence
Compress St gth t 2 a T bhoi al Spec f ¢ o
S ump Loss T bhoi al Spec f ¢ o
¥nmmtmadm mm erce taede n tre th for remo a of NT PW Standard
forms are spec f ed 508. . 4 t e tandard pe f cat ons. Sp at an 2005
Usua y deformed bar 1 ¢ crete re nforcement sed n accodance
ebar W th A'SH O ¥ 31 G ade 400

Wee h eson a sae sa spaced not  re t an 2 meters center

e 0 t ce te and the d ameter
B N P rt dcement . AASHTO 85 freauen ased for stroct ra N CPW Standard
ene c crete. Spec f cat on 2005
Sc e test p esand oad te aespe fed nte Standard NTCPW Standard
’ Spec cat ons Item 501 Spec £ cat on 2005
$ bgrade surface to eranc s a2 pec f e n 2063 2of te Standrd MTCPW Standard
8|S b rade Spec  cat ons, Spec f cat an 2005
S bb A owab e to erances are pc ed n et on 300 of the Standrd MTCPW Standard
8 ase Sp ¢ cat ons Spec f cat on 2005
A owab e to erances are pc ed n et on 300 of the Standrd MTCPW Standard
9 | ase o rse Spec  cat ons Spec f cat an 2005
Intrastructure
sir CHECKLIST F
Typ ry t R d&Bridg b | ]
Contract No. ] [
Pro ect Name ] Inspec onof Pa n  ques
Imp ement n Ae
Check ltem heck © n ee ece
8 ¢ Veasure ength a d w dth o the ork comp eted ths bra n
1 Base Course ca cu ate the hase ¢ urse me sn e  thc ess of B Il of Quant te
Vea ure en th a d w dth o the ork comp eted thsp o. bra n
2 Pa enent ca cu ate the pa ement area B [l of 0ant tes
asur  ength the dran aec ea rk comp eted Dra ngs &
3 branae eann B Il of Quant tes
one a onr de easure ecessary engthe o ea de ad gth ¢ ¢ Bra ngs &
“p o me  the w rk com eted e © B Il of Quant tes
R easretta egthad bero & e o Dra ngs &
5 Ra ng B Il of Quant tes
R easure t ta e gth Dra ngs &
6 Road ng B Il of Quant tes
C 't mbero roadsgs Dra ngs &
7 Road § gns B 11 of Quant tes
¥ e ¥ Veasure d mens ons and comp th the dra Dra gs &
8 ¥ gt B 11 of 0 ant tes
Veasure d mens ons and comp th the dra Dra ngs &
9 Deck § ab B 11 of 0 ant tes
Veasure d mens ons and comp th the dra Draw ngs &
1A wh§ b B 11 of 0ant tes
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THE END
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FLUXU HUSI OBRA PONTE

&

INVESTIGASAUN TERRENU

Investigasaun
Sitiu Terrer 1

Plai 1

1) Atu desidi fatin nebee pont  1ak konstru Jkoosi
estrada. naruk husi ponte,
2) Atu imajina tipu saida husi metodu konstri saun ke be e
3) Possivel soffit permukaan bawah dari pel ngkungan) 1 pe et

4) Possibilidade transporta makina konstrusaun no element 1 ponte

B zeia ba dadus kolekta ona iha terrenu. fatin no naruk husi ponte nomé ond amn

seluk hanesan elevasaun husi Estrada be fixu ona.

Pelu menus alternativus tolu husi planu ponte mak examnad: tama a
k nsiderasaun hirak nia laran.

1) Konstrutividade : Fasilibidade husi konstrusaun iha terrenu.

2) Kustu husi Konstrusaun - Se-karik planu mak sufisiente ba at1”?

3) Kontrola ba Manutensaun - Se ne'e mak fasil atu mantein?

4) Kondusivu ba mobilizasun

5) Aesthetics/Estetika: Se ponte ne’e hare kapas?

. lternativu diak liu mak selesiona liuhusi dezena prelemina no e t ma an kst

Avaliasaun Proposta hv .

Lesson (BRIDGE) —1- Tetum
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Dezena D talha mak pr paradu ba alt rnativu diak u

hanesan hatudu tuir-mai iha ok

(1) Analiza  trutural ne kalkuasaun seluk n bee feitw

(2) Drawings mak preparadu  zeia ba rezultadus kal kulasaun

(3) Material sira n essariu ba obra kenstrusaun neb  lis adw kalkuladu 1
r umiduihalistade Quantidad Bil Qu 1iis B Q

Al ind a 1gs 1 BoQ d kum ntusiran’ mak pr p -adu hus Konsult ¥ consultant

nsrus un  List n o sir . Fr hsi Ofr 1
Kualif - saun
K ndisaun husi Kontratu 4 Dadus K ntratwK ndisaun Partikul r
5 F rma u husi S gwransa 6 spesifikasaun

Verifikasaun ba Dokumentus Tender

Hus1 ADN
Utiliza
Manual ADN

T nd: mak loke e tre v rus kontra t co t acto omes "o t atante be

ad kuaduliu.jer | enteoerese montanteba atu uma-mala -o1t atu

{ontratante mo ili h 1 sinu Notifikasaun hodi Hahu Notifica o do

Inco) no ojet1 Je ne eenpegakon 1to aa mob a

Moni on.asaun Rotina

Inspesaun ba Pedidu Pagamentu
Utiliza
Manual ADN

I------=-=-=-=-- A
|
A Pagamentu
1 Provizériu Interinu
|
Wainhira kontratante kompleta 100° ona husi kontratu, inspesaun firal hala’o
Remata hus1 Obra Kontratante sei hetan selu satisfasaun restu husi projetuna’innoA N

Tha tempu hanesan. periodu garantia komesa.
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Lokalizasaun Ponte

A: Risku husi kolapsu ba subestrutura iha banku karuk husi Gerusan
(Tatohik=Scouring).
B: Badak Liu, Baratu Liu = Solusaun Diak Liu..

C: Naruk liu karu tebes, no Ponte halis nébee ké defisil no problematika atu
harii konstrui.

OBSERVASAUN TERRENU

1. karik we-mota (riverbed) maran durante konstrusaun?
ka Rekere Kurva (Detour) ba fluxu mota?
2. Tipu konstrusaun saida mak possivel iha terrenu, tuir-mai?
3. Se iha fatin propriu ruma ba rezervasaun (stockpile),
edefisiu no preparasaun obra?
4. Tipu fundasaun saida mak sujere?

Lesson (BRIDGE) —3— Tetum



PONTE AYASA . Harik utiliza apoia temporaria no
eyangga(katrol/crane)

PONTE COMORO.
Segmentasaun PC (aproxima Nanaruk 6m), importada husi Indonesia,
mak rezervada iha fatin besik ho terrenu no transportada ba terrenu
utiliza kareta trailer.

Lesson (BRIDGE) —4— Tetum
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COMORO BR.
Konekta balok fabrika saiida (Nanaruk 4om), foti sa’e tiha, muda horizontalmente,
no hatun ba okos

Arranju Espasu(Span)

X6 =1l

Lesson (BRIDGE) —5- Tetum



Weir hine vele velley) mek kle'er. spet espest te1ik-liibele m sbeict

Kustu

Espasu nia Naruk

ANNNNN

Relasaun entre Kustu, Espasu(Span) no Altura Pilar(Pier)l

Kustu T t

——P 1B d

Kustu

>
Kustu Subestrutum_J

Span/Espasu nia Naruk

Lesson (BRIDGE) —6— Tetum
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PLANU PONTE

(Superstructure/Superestrutura)

SEQUENSIA(Urutan) HUS! PLANEAMENTU PONTE

| Desidi Fatin ba Ponte |

|

Desidi Fatin ba Sasatan(Abutments)
(Metade naruk husi ponte be fixu ona)

I

Desd d stansia-entre objektu(C earance)
s1 H(as).W( uan).L(naru ).

E evasaun Ponte be Fixu ona)

Konfigurasaun husi Seksaun kruzada
ponte(Bridge Cross-section)
(Desidi Elevasaun Ponte)

Desidi Karga moris(Live Load)
(Klasifikasaun estrada, Dezenu nebee
Standar kualifikadu)

Y

A

y

Kondisaun Espesializada hotu-hotu be fixu ona

Lesson (BRIDGE) -7—- Tetum
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Fatin husi Sasatan(Abutments), Ponte nia
Naruk(Bridge Length)

Ponte n'a Naruk fixu ona

Ee asa s" superf's’e estrada (Road

Gy ypef

/ Surface)

‘n hus’ Sasatan(Abutment)

Elevasaun husi Soffit(Superfisie okos husi arku/busur)
Nivel Be nia As(High Water Level)
Elevasaun husi Superfisie Estrada(Road Surface)

Road wurf ¢

evasaun p aneadu adaan ada{ oadwa }(Fn h
ade a e ona)

Tﬁ 7 ﬁ ] j B ﬁ ——

Q Q Q Clearance

Soffit

Lesson (BRIDGE) —8— Tetum
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T I I I

. Soffit

Esty

1

yut a ‘aAs

m-15m ba PC

C

Eaa ce

Alternativus Tolu

120m
6x20=120n

3x 0=1201

2x60=120m

Lesson (BRIDGE) —9— Tetum
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Kustu ba Superestrutura no Subestrutura

Ispasu(span) nebec naruk-liu, Kustu nchee as-liu ba superestrutura.
Espasu(span) nebec naruk-liu, kustu ba subestrutura mak tun-liu
tamba numeru husi pilar(piers) hamenus.

A

Kustu Total Kustu
\ !
5 i
\ h
. 3 7
v = ;
\ % ; QS?
« 5 ’ X
¢6 \.\ o /' (){,
% '~ N Q?
%, - &
©x K
%, <
Q
' Span nia
[=36m L=40mL[=60m Naruk()

Wainhira vale(valley) mak kle’an,
hanesan iha-okos;

Lesson (BRIDGE) —10- Tetum
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Winhira vale(valley) mak kle’an, hanesan iha-okos

Total Kustu .
A \ '
\. !
A ; I'
\. ‘\ " .
\
R : it
\4\% hR 13 /7
x N = !
R "5
\ ‘)'Q Soley
. O [
N, Q —/ >
. IR s
N Vs X0
« K &
-~ X
- Qg

Amostra(Sample) husi Arranju Espasu(Span Arrangement)

. ‘s Wainhira vale(valley) mak kle’an,
= Espasu(span) naruk-liu mak
- baratu-liu.
) ~s-
—= -

Wainhira mota lolon(river bed)
mak nivel horizontal/datar,

multi-espasu(span)badak mak
baratu-liu.

Lesson (BRIDGE) —11- Tetum
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Arranju Espasu(Span)

1o
6yl =1o

X =1L
G =1

NARUK ESPASU NEBEE APLIKAVEL HUSI PONTE KONKRETU
REFORSADA (REINFORCED CONCRETE BRIDGE)

Type(Tipu}

Applicable Span Length(Naruk husi Espasu

nebee Aplikavel)}

Cross-section of the Bridge (Seksaun Kruzada husi ponte)

20

40

60 80

Solid Slab Bridge{Ponte
Lempengan Lae bo'ot
solidu)

c ow Sa
Bridge onte
empengan berongga

OO0 O0O0OO0O00OD0O0O0

T Girder Bridge {Ponte|
balck prinsipal T}

el
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NARUK ESPASU APLIKAVEL HUSI PRETENSAUN BA PONTE KONKRETU

Cross-section  Seksaun{Erected by(ereksi husi) Naruk husi Espasu(span) nebee Aplikavel
kruzada 0] J40] |60 80
"® |slab Br'dge ponte nebee
2 £e P Crane katrol derek C ]
© ho empengan bo ot
=4
©
=4
£ T-Girder Brid, Pont
-Girder Bridge Ponte
o] Crane katrol derek
‘-é balok prinsipal-T o=
3
©
< Crane with T
rane with Temporar
& [T-Girder Bridge Ponte Support atroFI)ho v .
2 |balok prinsipal T PP
o apo u temporar u
=4
°
2 |Compos te G'rder Br'dge| Crane with Temporary
% Ponte ompo tu bao -| Support atrol ho
& |Pr nsipa apo’'u temporar'u
g Temporary
@ |Hollow Slab Br'dge Support(Apoiu /|
S temporariu
&
w
o
a
c [
-g Temporary
5 Box Girder Br'dge Support(Apo'u
bl temporar'u
-
173
o
a

NARUK ESPASU APLIKAVEL HUSI PONTE BESI (STEEL BRIDGE)
. e G R AGRERES .

Simple Composite H shape Girder{Kompostu
simplis forma Balok Prinsipal H}

simple Non composite Girder{Non Kompostu
simplis Balok prinsipal}

Simple Composite Pl te  Girder(Kompostu
simplis Bikan balok prinsipal)

simple Non composite Box Girder (Non
Kompostu simplis kaixa balok prinsipal}

simple Composite Box Grder(Kompostu s'mpl’s
ka'xa balok prnspal}

Continuous Non composite Pl te Girder{Non
kompostu kontinua bik n b lok prinsip 1}
Continuous Non composite Box Girder{Non
kompostu kontinua kaix b lok prinsip 1}

Plate Girder with Steel { ik n b lok prinsip | ho
besi)

Rigid Frame (kek ku n;Tos b
Estrutura/kerangka}

Simple Truss{Estrutura besi simplis)

m—

Continuous Truss (Estrutura bes” kont nua)

nger Girder;B lok p ns p nger ec
Type Tip dek}

nger Girder;B lok prnspa ange (Th ough
Type tip rem t k r mpung

ohse { eck Type Tip de

ohse (Through Type/T pu emata a ampung
anger Truss{Estrutura bes ange

Trussed Langer(Estrutu adu es ange

Nielsen

Arch (Arku Busur)
Cable-stayed(fatin fiu)

Suspension (suspensaun suspensi)

I jeralmente aplikadu
range{Jangkauan/Kbi't to'o)

Komparativamente Aplikadu
range{jangkauan/Kbi'it to'o)
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EMPLU HUSI PONTE BESI

PLATE GIRDER BRID E
(Besi Ant” erru‘u

e

e

“’] Duaps
- 58 -L',
L
b
A ’

T SSBRIDGE

NIELSEN ARCH BRIDGE
- (TIPU REMATA/THROUGH TYPE)

KOMPARASAUN NTRE PONTE BESI (STEEL BRIDGE) & PONTE

KONKRETU (CONCRETE BRI

STEEL BRIDGE (Ponte Besi)

DGE)

CONCRETE BRIDGE (Ponte Besi)
- Servlsu mailoria 1ha terrenu>

(1)CONSTRUCTIVITY Elementus mavoria hust pre-

(Konstrutividade) fabrikadu > Kualidade diak Kontrolu kualidade iha terrenu
-Elementus kamaan> La persija|- Rekere Lansador(Launcher) ka
ekipamentus todan eresaun(erectionhha balok mestre (

girder)

() CONSTRUCTION -Persija importa >Karu - Matenal & servisunain bele
COST (Kustu hetan lokalmente> Baratu
Konstrusaun)

(3)MAINTENANCE -Pinta fila-fila kada twan sanulu|-Ferryu iha besi barra larvan
(Manutensaun) (Galvanizasaun, anti-ferruju) 1n possivel atu hetan

(4)COMFORT OF -Kona-ba tipu la Kofortavel -Konfortavel
DRIVING
(Kondusivu ba
Mobilizasaun)

G)AESTHETICS -Bonitu(kapas) & bele pinta kor or-omn | -Ladun bomtu(kapas)

(Estétika)

Lesson (BRIDGE) —14—

Tetum

10/9/2013



10/9/2013

FINAL;OBRIGADU
WA’IN

Aprendezajen tuir-mai(3)
Kona-ba
PLANU PONTE (BRIDGE PLAN)
(Subestrutura)

Lesson (BRIDGE) —15- Tetum



PLANU BA PONTE

(Subestrutura, Fundasaun no Asessorius)

PLANU SOBRE FUNDASAUN

Tipu husi fundasaun/foundation mak
selesionadu konsidera tipu-rai/terrain,
geolojia, kustu nomos
konstrutividade/constructivity.

Lesson (BRIDGE) —16— Tetum
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KLASSIFIKASAUN HUSI

FUNDASAUN/FOUNDATION

Foundation —

Shallow Spread

Foundation Foundation
Pile
Foundation
Deep
Foundat'on

Caisson

Foundation

Driven Pile

Pile placed
in-situ

Pilar kolokadu iha-
situ mak mos
hanaran nudar “Pilar
Furadu(Bored pile)’

TIPU HUSI FUNDASAUN/FOUNDATION

Spread
Foundation

25.000

L

40.000

Lesson (BRIDGE) —17- Tetum

2013/10/9



2013/10/9

KLEAN NEBEE APLIKAVEL HUSI KAMADA
AGUENTADA(BEARING LAYER)
BA KADA TIPU PILAR(PILE TYPE)

Para atu hatene kamada/satan aguentada (bearing layer),
teste furamentu(boring test) mak hala’o tiha ona.

Applicable Depth of Foundation
Tpye
30m |40m |50m |60m 80m |90m

Spread Foundation

Driven Pile Foundation

Pile placed in—situ Foundation

Caisson

KRITERIA HODI SELESIONA TIPU FUNDASAUN
FUNDASAUN ESPALHA (SPREAD FOUNDATION)

* Asegura no baratu, mak-nebee kamada aguentada(bearing layer) mak la
klean(to’o 5 ka 6m) no forsa nataton,
* Uja de’it wainhira la ta’uk ba tatohik scouring, Hatur-fatin(settlement)

FUNDASAUN PILAR DIRUJIDA(DRIVEN PILE FOUNDATION)

* Produtu pilar besi steel, PC ka RC transportada nomos dirijida iha fatin site,
* Persija deriji makina pezada,
* Aplikada ba satan aguentada ke klean-liu(deeper bearing layers) to’o 6om

PILAR FUNDASAUN KOLOKADU IHA TERRENU(PILE PLACED IN-SITU FOUNDATION)

* Pilar konstruta iha terrenu liu-husi ke’e rai-ku’ak, koloka besi-betaun(rebars) no
konkretu,
* Aplikadu ba satan aguentada ke kle’an-liu(deeper bearing layers) to’o 6om

FUNDASAUN KAIXOTE (CAISSON FOUNDATION)
* Fundasaun beku/to’os (Rigid foundation) ho konkretu konstruta iha
terrenu(site),
* Rekeridu fasilidades pezadus,
* Aplikadu ba satan aguentada ke kle’an-liu(deeper bearing layers) to’o 4om

Lesson (BRIDGE) —18- Tetum



PLANU BA SUBESTRUTURA

Typu husi sasatan(abutments) no
pilares(piers) mak selesionada
konsidera tipu-rai(terrain),
medida(sizes) husi superestrutura,
as(height), Mota suli(river flow),
geolojia, kustu no konstrutividade.

Selesaun Tipu Sasatan(Abutment

Type)
Depende ba medida-As(height)

Gravity Type | Semi- Gravity Invert-T

Type Type

Buttress Type

L&

L

Crontat

‘Types of

i=hE

Aﬁﬁ;?' H< 5m Am<H<6m | Sm<H<I0m | 10m<H<15m

H> 15m

Lesson (BRIDGE) —19- Tetum
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Applicable Height

Tipu armasa n
e to’os;Rigid
Frame Type
(Andar-1)
Tipu armasaun
beku to’os;Rigid
Frame Type
(Andar-2)
Tipu koluna
rua(Two Column
Type)

Abutment Type
2m [3m_|4m |5m |6m |7m |8m [9m |[10m|11m|12m|13m|14m|15m|16m|[17m|18m|19m|20m
Gravity Type
Semi—Gravity Type
Invert T Type
Buttress Type
Rigid Frame Type
Selesiona Tipu Pilar(Pier Type)
Depende ba medida-As(height)
Medida-As Height (m)
Tipu Pilar Notas
10 20 30
Ko una(Co umn) :
Tipu Moru I
3 15 |

15 25
| | l
U ogs

For Ho ow Sa
empengan
erongga

s

il

i
g
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Asessorius Prinsipais husi Ponte

(1) Expansion Joints
(2) Bearings
(3) Approach Slab

(4) Drainage

Lokalizasaun ba Asessorius

(1) Expansion Joint
xpansion Join (3) Approach

(2) Be rings

Drainage

Retill

Lesson (BRIDGE) -21- Tetum
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Expansion Jornts

Nommnal Temperature

Carder Garder

Hih Temperature

Carder Girder

Low Temperature

E

Girder Girder

Mekanismu husi junta expansaun(Expansion Joint)
iha Ponte Comoro

Kaer-hamutuk (B° d )

Pavimentasaun aspal/Asphalt Pavement

I - I

Caulki g Yarn benang mendempul _—~

Expansaun(Expa  n)no namkurut(shrink)

Balok Balok
prinsipal Girder prinsipal Girder
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Aguenta (Bear ings) no Ankora (Anchor)

Funsaun:

(1)Atu suporta superestrutura no transfere reaksaun

forsa vertikal nomos horizontal ba subestrutura,

(2) Atu permiti deslokamentu longitudinal tamba
deflexaun no mudansa temperatura,

(3) Permiti rotasaun tamba deflexaun husi
superestrutura.

Materiais:

(1) Neoprene (Elastomeric bearing pad/aguenta

bloku,

(2) Metal.

Funsaun hirak husi Aguenta/Bearing
(1) Suporta Reaksaun Forsa Vertikal

i A
I( Reaksaun forsa Vertikal —

Deslokamentu Longitudinal

(2) Deslokasaun Longitudinal tamba mudansa temperatura

(3) Rotasaun tamba deflexaun

Rotasaun

F ad F ed Mov: )‘Movabe
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lastomeric Bearing Pad/ Bloku Aguentamentu
Estrutura: Sandwich habit ba bikan besi (steel plates) no borracha

Mekanismu husi borracha(elastomeric)

@.:\,] '
aguentamentu (bearing): ) RN
Forsa Reaksaun SECTION B4
TR TR
®’3 /7 /r;ma:m'.u =
pilepuingiiny Rl —
Expansaun/Namkurut —m—— ._;__.,.:?;J
(Shrlnk) 6‘ = 8- J
d
SECTION A-A
TR e
Rotasaun

DETAIL ELASTOMERIC BEARING PAD GIRDER 30440

Bloku Aguentamentu (Bearing
pad) uza iha ponte comoro.

Ankora (Anchor)

Funsaun: Tahan movimentu horizontal husi superestrutura
iha limite nia laran

[ Laluan Expanding

—

Parte Fixu Parte Mo

Anchor

Parte Fixu Parte Movel
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Approach Slab(Lempeng penghubung)

Funsaun: Kontramedida hasoru gap elevasaun tamba
hatur-fatin husi refill iha sasatan (abutment) nia kotuk

Ho Approach Slab

Aspal

A

Girder/balok
prinsipal

Hatur fatm husi

Ho Approach Slab Refil

T

[ Girder | 5= -
( f Approdch S a

Drenajen

Iha konsepsaun husi sistema drenajen,
konsidera buat-hirak iha okos;
(1) Intensidade Udan-ben/Rainfall intensity
(mm/hr)
(2) Area Kaptasaun/Catchment area (Area
husi superfisie estrada/roadsurface: m>)

(3) Deklive/Slope husi superfisie ponte/bridge

surface (%)
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Final

Aprendezajen Tuir-mai (4)
Kona-ba
Dezenhu Detalhu/Detailed Design

Lesson (BRIDGE) -26— Tetum



Dezefiu Detalhadu(Detailed Design)
&
Oinsa atu Lé Dezefiu husi Ponte
(How to Read Bridge Drawings)

Revizaun ba Lisaun Liu-ba

Karik Laiha obstaklu constraints ba selesaun Nanaruk espasu/span nebee ke mais
razoavel, idea ne’e grafiku iha-okos hatudu katak bele aplikadu. Maibe
aktualmente iha obstdklu constraints atu deside Nanaruk espasu span length
haktuir nu’udar kondisaun mota, difikuldades husi konstrusaun no ambiente.

Cost, Total Cost
\ i
‘\. 4 .’
A g /
. g ; .
v &
R v y <
¢6 N [ ,&
S ~ a &
% - &
% =
)
[=26m L-40mL[=60m Span Length
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spasu anaru inimu  Inimum  pa

Lei Japdneza kona-ba Kontrolu Mota espesifika Nanar

length) hodi bele assegurada hanesan hatudu iha fluxugrama/flowchart iha-okos. Ne’e bele

n engt eeassegura a

uk Espasu Minimu(minimum span

aplikada de’it baklasse segundu mota kontroladu husi distritu lokal, La husi governu iha

Japaun government in Japan.

Lei Jap6neza mak previdu ketat tebes katak kustu ponte bele akuntese aas-liu karik
Fortemente hatama iha konsiderasaun lei laran ba sezefadu ponte iha pais ne’e.

Komesa/Start | L=Nanaruk espasu/Span Length (m)
Q-=Altura diskarga planeadu/Planned High Discharge (1)

U

1.—20+0. 005Q

Sek énsia husi Dezenu Detalhadu/Sequences of Detailed Design

Kalkulasaun ba Dek balok-bo’ot Analiza Est

rutural husi Ponte ku’ak (Structural

Deck Slab analysis of whole bridge)

T

1

Determinasaun ba Deck Slab nia
Mahar husi arranju Besi-tranka ba

Momentu Kurva Bending Moment, Forsa
Kruza Shear Force no Forsa Forma Axial Force

dek balok-bo’ot Deck Slab Rebar Determinasaun husi Elementu seksaun

Arrangement

kruzada Cross-section

T

]

| Dezenu Drawings

I Bill of Quantities(BOQ)

| L Regulaba

| Kondisun husi

| Espesifikasaun Kontratu
1

I Dokumentus seluk

dokumentu Tender
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Teknolojia Prinsipal(Core Technology) rekeridu husi
Enjefeiru ADN
Iha Kalkulasaun Dezefiu

- Teknolojia prinsipal rekeridu husi Consultants = abilidade ba

Desefiu propriu/designing properly.

- Teknolojia prinsipal rekeridu husi Enjefieirus ADN = abilidade

ba verifikasaun dezefiu prepara ona husi consultant .

- Normalmente kalkulasaun ba deck slab, analiza estrutura no
determinasaun seksaun kruzada/cross-section ke rekeridu

husi elementus maioria mak implementada utiliza komputador

no software espesializada.

- ADN laiha software hirak ne’e, maibbe la persija atu sosa. lda-

ne’e mak kompletamente asuntus husi consultant nia no sira

nia responsabilidade atu halo kalkulasaun dezefiu propriu.

- Entaun ida-ne’e sei bele sufisiente ba enjifieiru ADN sira hodi

hetan koflesementu iha oinsa ba kalkulasaun desefu nebee ke

hala’o.

Kontribuisaun (Input) no Rezultadu(Output) husi
Kalkulasaun Dezeiiu

Calculation of Deck Slab: Structural Analysis of Bridge:
Input Output Input Output
“Weight of Paraget “Worlung bending ‘Dead load Gncluding Working forces
“Weight of Pavernent mormnent pave, deck slab. (bending mornent
“Weight of Deck Slab ‘Requirad rebar parapet and so on) and shear at each
arrangement of deck - Self-werght element),
“Wheel Load slab (assumed) ‘Reaction force at
Live load (according to support)
the design standard)

Calculation of Element Cross section

Input Output
ending moment and Required
sheaning forces crosstsectt n of tha

Strength fmaterials elem nis
used for the element
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Kompozisaun husi Deze i u Ponte

- Revista exist & nsia husi deze i u(drawings) antes
verifikasaun, para normalmente set deze f u ida (drawings)
husi ponte ida konstitui ba hanesan hatudu iha-okos:

- Mapa Alokalizasaun/Location Map

- Vizaun jeral husi ponte/General View of the Bridge

- Planu no Perfil/Plan and Profile

- Tipika husi Seksaun-kruzada/Typical Cross-section

- Detalhu husi Superestrutura/Details of Superstructure
- Detalhu husi Subestrutura/Details of Substructure

- Detalhu husi Fundasaun/Details of Foundation

- Fornese suporta-esensial;Auxiliarius/Ancillaries

Ma’ ita aprende oinsa atu [é/hatene
Dezefnu/drawings utiliza buat-hirak
husi Ponte Comoro

TABELA HUSI KONTEUDUS

A. Jeneralidade/General

. Tipika Seksaun Kruza/Cross Section husi Estrada no Ponte

. Alifamentu Horizontal/Horizontal Alignment, Trasa
Estrada/Road Layout no Pontu Referénsia

. Planu no Perfil/Profile, Estrada no Ponte

. Estrutura

. Padraun Dezefiu husi Estrada/Standard Drawings of Road

. Tipika Seksaun Kruzada/Cross Section husi assesu
estrada/ Access Road

N W

O mmQ

Lesson (BRIDGE) —30- Tetum



E. Estrutura/Structure

E-01 PLANU NO SEKSAUN NARUK HUSI PONTE / PLAN AND LONG
SECTION BRIDGE

E-02 ENKUADRAMENTU PLANU/FRAMING PLAN

E-03 SEKSAUN KRUZADA/CROSS SECTION iha A1, P1-P3, A2

E-06 DIMENSAUN/DIMENSION husi A1, P1-P3, A2

E-10 DETALHU HUSI! PILAR FURADA/DETAIL OF BORED PILE

E-11 REFORSA/REINFORCEMENT husi A1, P1-P3, A2

E-21 DETALHU HUSI BALOK-PRINSIPAL PC/DETAIL OF PC GIRDER
E-33 KOLOKASAUN BA ANKORA/ANCHOR PLACEMENT

E-37 DETALHU HUSI HUSI MORU-DEFEZA/DETAIL OF PARAPET
E-38 JUNTA EXPANSAUN/EXPANSION JOINT

E-39 DETALHU HUSI PROTESAUN DEKLIVE/DETAIL OF SLOPE
PROTECTION

E-40 KOLOKASAUN HUSI DRENA DEK/PLACEMENT OF DECK DRAIN
E-41 SEKSAUN KRUZADA HUSI DRENA DEK NO SASULI BEE/ CROSS
SECTION DECK DRAIN AND WATER FLOW

DETAILED ENGINEERING DESIGN AND CONSTRUCTION
NEW COMORO BRIDGL

)

Consort 1

Februan -

tile ==z==

i g iz
P e san
autmy AT
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eis.evel

deklive Si
Slope/deX —__Slope |

SEKSAUN KRUZADA CROSS SECTION A1 & P1
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Lesson (BRIDGE) —33— Tetum

2013/10/9



2013/10/9

HUSI PILAR FURADU DETAIL OF BORED PILE

B1 18D25

Nota

1.FORSA KONKRETU CONCRE E S RENGTH K-350 fc’=29MPa
2.REFORSAMENTU BESI-BE AUN REINFORCEMENT STEEL BJTD-40
fy=390 Mpa (U-39)

3.NOMINAL ESPASU KONKRETU SPACE CONCRETE NOMINAL 100
mm

4.DIMENSAUN IHA MILIMETER EXKLUI NOTA KAZU KONTRARIU

REFORSAMENTU BESI-BETAUN-HOMAN BA KOLUNA HUSI
PILAR REINFORCEMENT REBAR FOR COLUMN OF PIER
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S
DIAPHRAGM
CG RDER~
DIAPHRAGM
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MENTU BESI-BETAUN HOMAN BA BALOK
EINFORCEMENT REBAR FOR DECK SLAB

CONCRETE DECK SLAB

10
Lesson (BRIDGE) —36— Tetum
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FINAL

Aprendezajen tuir-mai (5)
Kona-ba
Metodu Konstrusaun/Construction Method
Dokumentus Tenderizasaun/Tender Documents
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Métodu Konstrusaun
&
Dokumentus Tenderizasaun
(Dokumentus Lisitasaun)

Konstrusaun ba Subestrutura

|da ne’e mak preferavel atu konstrui
fundasaun no subestruturas durante tempu
bailoro, wainhira mota suli-fatin/riverbed
mak disponivel ba konstrusaun.

Protesaun diriji lina bee/Cofferdam mak
konstrukta ona ka sasulin prinsipal mak
hases ona karik sasulin mota bele interompe
konstrusaun.
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53 b n n
Nna bee s li/Coffe

dam

m

ases Mota nia Sasulin

1. konstrui tiha subestruturas iha dahuluk wainhira mota
sulin fatin riverbed maran.

2. Hafoin héses tiha mota nia sasulin ba parte sel

/

3. Ikus-liu konstrui harii subestruturas seluk

o
<
o
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Pi ar Furamentu/cor tuir-tuir malu

ENIRE

ot PR A .
Jg“

P
ht

M

Aibks 'l' - '....-

Konstrusaun ba Pilares Furamentu

Maékina Hatur .
Hatama Knuk besi betaun
Furamentu homan Rebar Cage

Instalasaun Tubu ba
revestimentu
posu/Casing
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Rezolvementu asoru Haketak-malu husi Agregadu/massa

Pipa Tremie

Konstrusaun bha
Superestrutura

Lesson (BRIDGE) -41- Tetum
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Konkretu Prinsipal/Girder konstrui ona iha Apoia/suporta
temporaria nia leten

Apoia suporta
Temporaria(Temporary
Support)

on retu-prinsipal/PC Girder suspensaj;tara-balansu
entre Besi Ereksaun Konkretu-prinsipal,
No muda longitudinalmente tiha

Freksaun Ereksaun konkretu
" uriNose prin. ‘pal/Gird

Suporta Terpordriu E,

Ereksaun
Tnur/Nese
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Ereksaun Konkretu-prinsipal uza tiha ona ba Konstrusaun
Ponte Comoro

Desizaun sasulin husi Métodu ba Besi Ereksaun
Ponte

katrol
mdvel/mobile
crane ho Suporta

empoririu

Ereksaun liu-
husi métodu
lansamentu/lau
nching method

kintal/yardiha
kualker ninin/

Métodu Ereksaunmnba
parte kons. balun
sai/Cantilever

erection method

balun sai ona nia
naruk-liudukeé

Metodu
Ereksaun

kabu/fiu{Cable
erection method
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Ponte Besi/Truss bridges mak junta tiha iha
suporta tempordria leten utiliza katrol
kaminaun/truck crane.

Mobile Crane

\

Track cable Steel Tower

Carrier

Anchorage Temporary
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La samentu hosi kwanan ba karuk utiliza inur
ereksaun/erection nose
(Inur Ereksaun liu-tiha mak ko’a)

Track
— I
S——— |
Ancho
Foward cable Track cable
Anchorage

Steel tower

Steel
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Traveller crane

DOKUMENTUS TENDERIZASAUN
(DOKUMENTUS LISITASAUN)

Lesson (BRIDGE) —46— Tetum

2013/10/9



Kompozisaun ba Dokumentus Tenderizasaun

PARTE1-PROSEDIMENTU LISITASAUN
Instrusaun ba Lisitante/Instruction to Bidders
Folla Dadus Oferta/Bid Data Sheet
Kritéria Avaliasaun no Kualifikasaun
Formulariu Lisitasaun/Bidding Forms
Pais Elejivel/Eligible Countries

PARTE 2-REKEREMENTUS OBRA
Rekerementu Obra/Work Requirements
Ambitu husi Obra/Scope of Work

Espesifikasaun/Specifications Titulu iha kor-mean

Dese fiu/Drawings _ espesialmente
Lista Kuantidades/Bill of Quantities importante.

PARTE 3-KONDISAUN HUSI KONTRATU NO FORMATUS
kONTRATU

Kondisaun Jéral/General Conditions

Kondisaun Espesifiku/Particular Conditions

Aneksu ba Kondisaun Espesifiku/Particular Gonditions -
0 0 0 0

Kondisaun Jéral husi Kontratu

Normalmente Kondisaun Jéral“FIDIC” husi Kontratu
mak utilizada. Nia mak jéral tebes no estandariza ba
kontratu internasional.

Lesson (BRIDGE) -47- Tetum
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Kondisaun Espesifika husi Kontratu

Dadus Espesifika/Particular data mak rezumidu iha “DADUS
KONTRATU/CONTRACT DATA” atu tulun ita-bo’ot fasil hetan dadus importante,

hanesan hatudu iha okos;

Periodu Notifikasaun ba Estragu/Defect
Notification Period

Garantia ba Exekusaun/Performance
Security

Oras Servisu Normal

Demora Hadi’a Estragu ba Obra/Delay
Damages for the works

Montante Maximu husi Demora Hadi’a
Estragu

Pagamentu Adiantadu Total/Total
advance payment

Loron 365

Porsentu 5 husi Montante Kontratu
Nebee Aseita

Oras 8 kada loron

0.1% husi Montante Kontratu

5% husi Presu Kontratu Final

Maximu 15% husi Montante Kontratu
nebee Aseita

Porsentu husi Orsamentu Retensaun/
Percentage of Retention Money

Limitasaun husi Orsamentu
Retensaun/Limit of Retention Money

Montante Minimu husi Sertifikadu
Pagamentu Provizoriu/Minimum
Amount of Interim Payment
Certificate

°

50

5% husi Montante Kontratu nebee
Aseita/ the Accepted Contract Amount

1.00% husi Montante Kontratu nebee
Aseita/the Accepted Contract Amount

Lesson (BRIDGE) —48- Tetum
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Lista Kuantidades/Bill of Quantifies

—_

Jeneralidade/General

Drenajen/Drainage

Obra suru/aterru rai etc(Earthworks)
Pavimentu;superfisie nahe aspal(Pavement)

Estruturas/Structures

o V1o W N

Restabelesimentu no Obras
kaman/Reinstatement and Minor Works

Servisu Lor-loron/Daywork

~l

Espesifikasaun (lha LIVRU MEAN)

LIVRU MEAN, 2005 mak frequentamente uza ba obras estrada no ponte,
maibe AASHTO mak referidu beibeik. Seksaun 500 espesifika téknikamente
ba obra Ponte.

SESAUN 500-KONSTRUSAUN PONTE/BRIDGE CONSTRUCTION

ITEM 501 Monta-pilar/Piling

ITEM 502 Halo Lutu /Railings

ITEM 503 Estrutura Ai-balok/Timber Structures

ITEM 504 Estrutura besi Baja/metal Structures

ITEM 505 Besi Reforsamentu/Reinforcing Steel

ITEM 506 Estruturas Konkretu;betaun/Structural Concrete

ITEM 507 Estika-metin Estrutura Konkretu/Prestressed Concrete
Structures

ITEM 508 Estruturas Konkretu/Concrete Structures

ITEM 509 Ponte besi/Steel Bridges

ITEM 510 Estrutural Solda Besi /Welded Structural Steel

ITEM 511 Ai-balok Tratadu no La tratadu/Treated and Untreated Timber

ITEM 512 Pinta/Paint

Lesson (BRIDGE) —49- Tetum
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ITEM 506 KONKRETU ESTRUTURAL/STRUCTURAL
CONCRETE

506.1.2 Klassefikasaun no Utilizasaun husi Konkretu
Klasse A: Superestruturas, todan husi subestruturas reforsada, konkretu-
bo’ot/slabs, kolunas/columns, balok-diriji/beams, Balok-prinsipal/girders
no kaixa baleta/box culverts

506.2.3 Massa grossu;kasar/Coarse aggregate
Klasse A- Rekerementus hatetuk/Grading requirements

506.3 Amostrasaun/Sampling no Teste husi Estruturasaun Konkretu/Testing of

Structural Concrete
Amostra ida kompostu teste selindru ba korpu(isin)tolu (150x300mm)

hosi 75 metrus kubiku ba ida-idak/One sample consisting of three
concrete cylinder test specimens{150x300mm) from each 75cubic
meters.

506.4.1 Konteddu Sementi Minimu{Minimum cement contents), bee
maximuj/rasio sementi(maximum water/cement ratio),
alkansamentu resisténsia iha frakeza(consistency range in slump),
Forsa Abitu-toos minimu(minimum compressive strength)

SESAU 900-DETALLU HUSI MATERIAL/MATERIAL DETAILS

Sesaun 900 hafahe ho materiais komtn hanesan sementi, agregadu;massa,
besi-betaun homan no estrutura métal/baja.

ITEM 901- Sementi Hidrauliku/Hydraulic Cement

ITEM g902-Konstrusaun ba Ahur/Construction Lime

ITEM g903-Materiais Bitumen/Bituminous Materials

ITEM 904-AGREGADU; MASSA/AGGREGATES

ITEM 905-Unidades Plester/Masonry Units

ITEM g9o06-Materiais Junta/Joint Materials

ITEM 907-Konkretu/Concrete, Rai-tahu/Clay, Plastika no Pipa fibra/Fiber Pipe

ITEM 908-Pipa Métal;besi/Metal Pipe

ITEM 909- Materiais Kura Konkretu/Concrete Curing Materials no Mixtura

/Admixtures

ITEM 910- Pinta/Paints

ITEM 911- Besi Reforsamentu/Reinforcing Steel no Tali fiu/Wire Rope

ITEM 912-Lutu/Fence no Lutu seguransa estrada ninin/ Guardrail

ITEM 913- Estrutura Métal;besi/Structural Metal

ITEM 914-Ai-balok tratadu no la tratadu/Treated and Untreated Timber

ITEM 915- Bee/wee
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LISTA-VERIFIKASAUN/CHECKLIST BA SUBMETE DOKUMENTUS REKERIDU

FUNDU . e Ver f kad af Aprovada
INFRAESTRUTURA Lista-verifikasaun A/CHECKLIST A hus hus
T pu hus Projetu | Jene a dade | Je ] Sub ete Do e tus reker dus

Datas sa
Naran h s Projet S EMA [RRIGASAUN TONO Faze e fsa ba ets ede zasa
Aéns a [m ementado
Itenhs Ver f kasa Pot Ve fkasan Data Ver'f" Ma a e f se  asau

Hirak ne’e konfirmadu katak dokumentus hotu-hotu submete ona .
husi Li"a Ninisterial (LA . Razaun husi La-entrega
Instrusaun ba Lisitante sira Bidders 12/06/2013 v
F‘ ‘ a s etaBd DataKa f kasa n/Dokumentus 10/06/2013 v
Lisitasaun

3Kond saun hus Kentratu 12/06/2013 v

4Data Kontratu Kond sau Partk 2 s a 12/06/2013 v

5L sta antdadesB o atty 12/06/2013 v

GFormas h's Seg ransa/Formatu Seguransa Secur ty Forms 12/06/2013 v
Es'pe§ f kasa n/Espesifikasaun Jeneral dade, Espes f kasaun 12/06/2013 y
Téknika

BDezen Draw ngs 12/06/2013 v

gSe k-se ktan kar k nesessr

Lista-Verifikasaun/CHECKLIST BA KONDISAUN KONTRATU

Ver f kadu a
FUNDU Aprovada u hus
- LISTA-VERIFIKASAUN B/ CHECKLIST B \1
T pu hus Projetu | Jenera dade [ Objet vu [ Kond saun Pagamentu s ra I
Data Sub t
Naran hus Projetu ESKEMA [RRIGASAUN TONO Fa |
A'ens a [ ementa r
[tem hus ver f kasau Pontu Rev sta r  ka Da a Ve "f'ka Ma ka Ve "f'ka Obs  asa
[da ne’ e konfirmadu karik buat hirak iha okos mak razoivel ka | Data Refferida
lae?
Tempu para komp eta Per  u Konstrusaun Se o hanoin To be
! 12/06/2013 Advised?
Per od Manutensau P r Not Loron 90 Badak liu Too
2 12/06/2013 | short?
Le Gov rnu n an i i abli
3 12/06/2013 | Lei huserepubllf:a
Democritica de Timor Leste
Regu a ntu ba Lingua Ingles
4 12/06/2013
Garant a ba Exekusaun Per ormance Secur ty Garant a ba 10% Garantia iha Banku
5 Exekusaun D ak Perf rmance Bond 12/06/2013
Demora Had a Estagu ba Obra De ay damages or the 0.1% husi Presu Kontratu
Work Mu tas L qu dated Damages 12/06/2013 Final
Montante Max mu hus Demora Had a Estragu Max mum amount o de ay 2/06/2013 10% husi Presu Kontratu
damages 12/06/201 Final
Nontante K ausu te hus kontratu P Su i
s lontan ausu a par s kontra rov s ona m 12/06/2013 | , La Aplikavel (N A)
Pag ntu Ad anta ntu Tota tota advance payment i
9 12/06/2013 | » La Aplikavel (N A)
Porsentajen hus Retensaun Percentage of Retent on i
10 12/06/2013 | v La dplikavel O &)
L m tasaun hus Ors ntu Retensaun L m t o R t nt on Money i
. 12/06/2013 | , La Aplikavel (N A)
Montante  Nir Sert ki t N i
ontante Min mu hus  Ser a  Paga Provzo ruln 12/06/2013 | » La Aplikavel (N A)

Amount o [nter m Payment Cert cat s
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Dadus Kontratu Bai-bain iha Projetu Passadu

Projetu Altu L Alkansamentu
L Eskema . Projetu Irrigasaun{ '
Nara s Projet Estrada Suai- | Ponte Comoro 2 | Ponte Baer Projetu ADB Kbmun ha P ojetu
Irrigasaun Tono Carau un
Beago Passadu
. Mniste ude | Mmisté udas M nister udas
Ajénsalmpleme tador ADN
Ag kultura | ObrasPub kas 0Ob as Pub kas
Tempu para Kompleta Loron 270 Loron 480
Pe'od Ma tesa Loron %0 Loron 365 Loron 90 Loron 540 Loron 365 90-540
, , Le hus Tmor | Le hus Tmor | Le hus Tmor | Lerhus Tmor | Leihusi Tmor Let husi Tmor
le' Gover  ‘a
Leste Leste Leste Leste Leste Leste

Regu ame tuLingua Inglés Inglés Inglés Ing & Ing & Inglés
Gara tia ba Exek sa 10% 5% % 10% 5 1.50% S10%
Demora ad'aestrag 0.1%fLoron 0.1%/Loron 0.1% Loron 01 Loron 0.1% Loron 0.1%fLoron
Mo ta teMax'm us Demora ad' aEstrag 10% 5% 10% 10% S10%
Mo ta teKaus af Prov'siona Sum 15% 15% 15%
Tota Pagame t Ada tad [Advance Payme t 15% 20% 10% 15% 10-20%
Porse taje  siRete sa 5% % 10% 10% S10%
I'mitasa  us’ Orsamentu Rete sa 5% 10% 10% S10%
Mo ta teMi ‘m ba Pagamentu Provizor’ 1% 5% 1-5%

Aprendezajen Tuir-mai(6)

Final
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Utilizasaun ba Manual-ADN

Inspesaun Regular no Rekomendasaun
ba Pagamentu

Fluxograma husi Projetu Fundus Infraestruturas

Pedidu ba

pagamentu
provizoriu

[ ]
Rekomendasaun
ba Pagamentu
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SEQUENSIA HUSI INSPESAUN BA PAGAMENTU PROVIZORIU

1. Dokumentu Inspesaun

Inspesaun ba dokumentus ne’ebe hatama ona husi LM
2. Inspesaun Terrenu

Orariu, Kontrolu Kualidade, Sukat-medida no Remédiu
3. Notifika ba ajustamentu kona-ba Pagamentu

Rekomendasaun ba pagamentu
4. FAQ

Rejista/hakerek ba Frequentamente husu perguntas no
respostas.

Dokumentus Inspesaun

Konfirmasaun ba Dokumentus ne’ebe hatama —>Checklist D
ona

Konfirmasaun ba kondisaun pagamentu —» Kondisaun
Partikular

Kalkulasaun iha Folla Lisitasaun —> Dadus Digital BoQ nian

Konfirmasaun ba obra kompleta ona iha BoQ oQ Digital Data

Konfirmasaun ba Orariu Obra —> Relatériu Menssal
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Chec list ba do umentus ne’ebe hatama ona husi Pedidu Pagamentu

FUNDUS er ' f'kadu husilAprovadu hus’
INFRAESTRUTURE CHECKLIST D
p s Proet |Fstrada & Ponte] Ob et I Dok ment s e ebe rekere atu hatama
Noneru Kontratu | 1 | Data Hatama |
Projetu nia Naran | | Fae | Inpesaun b Ped duPg nu
Alens'a Implementa r |
{tem Ver f a [ spesau Po tu Rev st Data Rev staMar a Rev std Obser asa n

Konfirma katak dokumentus hirak ne’e hatama ona hus M.

Razaun La Entrega

Karta Ped'du inspesaun hus’ LM ba ADN

2

Invoice hus Kontrakto ba LM Projetu Na n

Partes husi Do umentu Kontratu hatudu montante ontratu
ondisaun pagamentu sira

B Il of Quant't'es hatudu presu u dade o ua t dade

Sertifikadu ba Pagamentu hus Konsultan Supervizaun

Ap ovasaun ba paga entu hus LM

Sertifikadu Menssa P o onu nten Month Certifcate

8

Oeskr saun hus nudansa truka & terasa ad feresa

9|0adus D g ta hus BOQ

KONDISAUN PACAMENTU

Periédu Notifikasaun ba Estragu Defect
Notification Period

Garantia ba Exekusaun Performance Security

Oras Servisu Normal

Demora Hadi’a Estragu ba Obra Delay Damages
for the works

Montante Maximu husi Demora Hadi’a Estragu
Pagamentu Adiantadu Total/Total advance
payment

Porsentu husi Orsamentu Retensaun/
Percentage of Retention Money

Limitasaun husi Orsamentu Retensaun Limit of
Retention Money

Montante Minimu husi Sertifikadu Pagamentu
Provizériu Minimum Amount of Interim
Payment Certificate

Loron 365

Porsentu 5 husi Montante Kontratu Nebee
Aseita

Oras 8 kada loron

0.1 husi Montante Kontratu

5 husi Presu Kontratu Final

Maximu 15 husi Montante Kontratu nebee
Aseita

5%
5 husi Montante Kontratu nebee Aseita the

Accepted Contract Amount

1.00 husi Montante Kontratu nebee Aseita the
Accepted Contract Amount
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Inspesaun Terrenu
1. Preparasaun arta Pedidu ba Preparasaun (Formatu E)

2. Verifikasaun ba Orariu —> Relatoriu Menssal
3. Kontrol Kualidade @~ => Checklist E

1. Sasukat ba Obra Kompleta ona = Checklist F

2 Remédiu = MANUAL-AND

Seksaun 2: Inspesaun Regular ba Pagamentu &
Rekomendasaun ba Pagamentu

1. Fundus Infraestrutura
1.4 Inspesaun Terrenu
(5) Remédiu/Rekoperasaun

Wainhira ADN hetan buat ruma la-konfirmadu
ka obra la-satisfatériu, AND tenke haruka para
hadi’a.

RE UES LETTER FOR PREPARATION

(SUBJECT) REQUEST OF PREPARATION FOR SITE INSPECTION

In response to payment request submitted to ADN, ADN informs that

«....... ADN requests LM to prepare the followings in order to conduct
a site inspection properly and orderly.

1. Name of Project

2. Date of Site Inspection

3. Attendants required

1) Supervisor and Engineer(s) in charge from LM

2) Supervising Consultant(s)

3) Site Manager and Chief Engineer from Contractor
4. Preparation at site arranged by LM

1) Records on Quality Control

2) Drawings with completed construction included
3) Details of BoQ

4) Measuring Devices, if necessary Destructive Testing
5) Assistants for Measurement
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Tipu husi Projetu

Projetu nia i'aran

ona-ba Kontrolu Kualidade

CHECKLIST E

Estrada & Ponte Objetivu

Aj nsia Implementador

Item Inspesaun

Pontu Inspesaun

Kon ro u Ku lida

Data Hatama
Faze

Data Inspesaur

marka Inspesaur

rifika hus Aprova u h

P Peg

Refer nsia

Konkretu/Concrete

Besi-betaun/Rebar

Rezist nsia Kompressaun iha loron 28(Compressive Strength at 28th
day)

Fallansu Halis-tun frekeza/Slump Loss

Tempu m nimu no prosentajen forsa mnimu ba mudansa Deze  husi
forma ne ebe espesifikadu iha 508 8 14 husi Padraun

Espesif ikasaun/Standard Specifications

Deformasaun/silu besi ba reforsamentu konkretu mak utiliza iha
konkord“nsia ho AASHTO m 31 (Grau/Grade 400)

Espesifikasaun Teknika
Espesifikasaun Teknika
Padraun Espesif ikasaun

wTCO¥ 2005/mTCP¥ Standard
Specification 2005

" Barkakas [ubang
berongga(Meep Holes)

Sementi/Cement

monta-pilar/Piling

Superfisie Rai-
okos/Subgrade

Fudasaun-
okos/Subbase

Barkakas/Weep holes iha moru nia espasu/tur-fatin la Tiu husi
metrus 2 ba klaran no nia di‘metru mak S0mn
Sementi Portland mak bai-bain uza ba estrutura konkretu AASHTO

!

mbitu teste pilares no teste deskarga/load mak espesifikadu iha
Padraun Espesifikasaun/Standard Specifications Artigu 501

Toler” sia superfisie Subgrade mak espesifikadu iha 206 8 2 husi
Padraun Espesif ikasaun/Standrd Specifications

Bele permite toleransia ne ebe espesifikadu iha Seksaun/Section 300
husi Padraun Espesifikasaun/Standrd Specifications

Padraun Espesif ikasaun
wTCO¥ 2005/mTCP¥ Standard
Specification 2005
Padraun tspesit ikasaun
wTCO¥ 2005/mTCP¥ Standard
Specification 2005
Padraun tspesit ikasaun
wTCO¥ 2005/mTCP¥ Standard
Specification 2005
Padraun tspesit ikasaun
wTCO¥ 2005/mTCP¥ Standard
Specification 2005

Fundasaun super fisie
Leten/Base Course

Bele permite toler'nsia ne ebe espesifikadu iha Seksaun/Section 300
husi Padraun Espesifikasaun/Standrd Specifications

Padraun Espesif ikasaun
wTCO¥ 2005/mTCP¥ Standard
Specification 2005

Checklist kona-ba Sasukat

o ¥
IHFRAFEUSTMITURA CHECKUST F er'f 'kadu husilAprovadu h s
D hs Projet |Fstrada & Ponte] Objet vu | Sasukat
Nomeru X tratu [ I I Data Hatama [
Pr etu nia Naran [ l Faze [ In pe aun ba Ped du Pagamentu

Ajé sia Implementador [

{tem Inspesaun

Pon u Inspesaun

Data Inspesaun|

Marka Inspesaun

Referé s a

Fundasaun superfisie-
leten Base Course

Sukat nia naruk no uan usi cbra  p eta ona iha periodu ida
ne e Kalkula vol e fundasaun leten base course e utiliza nia
mahar_iha dezenu husibase course

Dezefu Orawings &
Lista Kuantidades:800

Estrada Road mar

Superfisie Sukat n'a naruk no luan hus” obra  pleta ona 1 a perio  ida Dezefiu Orawings &
aspal Pavement ne e Xa ku a area pavimentu pavement area Lista Kuantidades:B00
Limpeza Sukat n'a luan hus™ obra |'mpeza drenajen ne ebe  plet ona iha Oezefiu Orawings &
3 |Oreinajen Orainage |per odu da—ne e Lista Kuantidades:B0Q
| ICleaning
Hada-fatuk iha Sukat a2 ua e pers aba adasiunno luan Kul ula vol e Dezefiu Orawings &
4 |baleta hus obra petaona hape da-ee Lista Kua t dades BOQ
sorin StoneMasonry
5 |Lutu Rai lings Sukat tota uan no n meru hu tu gu'a Gu'de Post Oezefiu Oraw gs &
Lista Kua t dades BOQ
Mar asaun Sukat mia Luan tota Oezefiu Oraw gs &

Lista Kua t dades BOQ

Sinal estrada Road
Signs

-

Sura numeru hus® S'nal estrada traf” u

Oezefiu Oraw gs &
Lista Kua t dades B0Q

Moru Satan-an'n W' ng
Ha

o

Sukat d'me saun n mpara ho Deze draw’ gs

Oezefiu Oraw gs &
Lista Kuantidades:800

Ba ok
p ataforma anta Oe
ck S ab

3

Sukat dime saun mpara ho Dezenu drawings

Oezefiu Orawings &
Lista Kuantidades:800

0 Ba ok Junta Approac
S ab

Sukat d'me saun no ompara ho Dezenu drawings

Oezefiu Orawings &
Lista Kuant'dades BOQ
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Planning of Road (1)

11th May 2013

Pavement Structure Category

Source: Pavement Design Manual 2008 in ADN Wiki Database

1.Flexible ; Bituminous-type of pavement

— AC Wearing Course
AC Base
—_—
Aggregate Base Course
0 9.0 a0 |
- .0 R s JRAPRRE « Aggregate Sub Base
o . . Q9
Y+ o A" " (o]
VNSNS SIS
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Pavement Structure Category

Source: Pavement Design Manual 2008 in ADN Wiki Database

2.Rigid ; Portland Cement Concrete

—pma
3
Concrete Pavement

X

Aggregate Base Course

-

//,\%// N//&J/ / B Aggregate Sub Base

Source: Pavement Design Manual 2008 in ADN Wiki Database

3.Composite ;
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Pavement Structure Category

Source: Pavement Design Manual 2008 in ADN Wiki Database

4.Bridge ;

AC Wearing Course

Pavement
AC Binder Course
728

Concrete Slab Deck

MOISTURE ENVIRONMENT

« The moisture regime associated with a
pavement has a major influence on the
performance of the pavement.

« The stiffness/strength of unbound materials
and subgrades is heavily dependent on the
moisture content of the materials.
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TEMPERATURE ENVIRONMENT

« The temperature environment has a major
influence on the performance of
pavements surfaced with asphalt wearing
surfaces.

« Asphalt becomes stiff and brittle at low
temperatures while it is soft and elastic at
higher temperature.

SUBGRADE

The support provided by the subgrade is the
most important factor in determining pavement
design thickness, composition and performance.

The subgrade strength is dependent on the
conditions at construction and during service.

Soil type, density and moisture content largely
determine subgrade strength.

The aim of subgrade evaluation is to estimate a
value of subgrade support to use in design.
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FIELD DETERMINATION OF
SUBGRADE CBR

« Subgrade condition and design parameters should be
assessed from subsurface investigations.

« As a minimum, subsurface investigations and
laboratory testing of the subgrade should provide the
following results:

(1) 4 day soaked CBR.

(2) Particle size distribution.

(3) Plastic limits, liquid limits and plasticity index (Pl), if
applicable.

(3) At least one dynamic cone penetrometer (DCP) test
per test pit.

CORRELATION CBR VS
PENETRATION TEST

40

a0

20

15

INSITU CBR VALUE, %
-
(=)

W s tnao

4 S 10 20 30 40 60 80 100
PENETRATION (iitn blow
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TYPICAL PRESUMPTIVE DESIGN

CBR VALUES

TYPE OF SOIL CBR VALUES, %
SOILS CLASSIFICA

TION WELL POOR

DRAINAGE |DRAINAGE

- Highly CH 2-3
Plastic Clay
- Silt
- Sity Clay | ML 5 2-3
« Sandy Clay |cL
* Sand SC 6-7 4-5

SW, SP 15-20 -

PAVEMENT MATERIALS

The choice of materials for any particular application
should be based on considerations of structural
requirements, economics, durability, workability and

experiences.

According to their function, materials for flexible
pavement can be classified into the following groups,

such as;

1). Soil subgrade
2). Granular materials
3). Bituminous material.
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GRANULAR MATERIALS

» Granular materials consist of natural gravel and
sand or crushed rocks which have a grading that
makes them mechanically stable, workable and
able to be compacted.

« Granular materials can be classified into three
(3) categories, such as:

1). Coarse aggregate
2). Fine aggregate

).
3). Filler

BITUMINOUS MATERIAL

Bituminous materials is materials which have function

as bounding agent for flexible pavement and produced
from petroleum industry and/or rock asphalt produced

from natural deposit.

Bituminous materials can be classified into five
categories as follows:

(1) Petroleum asphalt
(2) Emulsified asphalt
(3) Cut back asphalt
(4) Modified asphalt

The selection of the using of each category based on
the pavement type, traffic volume, construction
method and construction cost considerations.

Lesson (ROAD) —7—- English
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Petroleum Asphalt

Petroleum Asphalt is a bituminous residue of crude oil
after its lighter components have been removed
through atmospheric and vacuum distillation.

For some types of crude oil, other processes are
necessary for obtaining all the types of petroleum
asphalt.

Air blowing to asphalt or mixing hard and soft types of
asphalt is adopted for the case.

The process varies depending on the type of crude oil
production methods.

Petroleum As halt

Lesson (ROAD) —8— English
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REQUIREMENTS OF
PETROLEUM ASPHALT
TEST ASPHALT GRADE
PARAMETER
METHOD 40-50 60-70 | 85-100 | 120-150 | 200-300
PENETRATION AASHTO | Min.40 | Mn.60 | Min. 85 | Min. 120 | Min. 200
T4 Max. 50 | Max. 70 Max. Max. Max.
100 150 300
¢  FLASHPOINT AASHTO Mn Mn n Min 218 | Min 177
T48 232 232 232 Max - Max -
Max - Max - Max -

Emulsified Asphalt

« Emulsified asphalt is usually an emulsion
composed of relatively soft straight asphalt,
an emulsifying agent, a stabilizer and
water.

« According to their particle changes,
emulsified asphalt is classified as:

(a). Cationic emulsified asphalt
(b). Anomic emulsified asphalt

Lesson (ROAD) —9- English
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Emulsified Asphalt

Cutback Asphalt

« Cutback asphalt is liquid petroleum products,
produced by fluxing an asphalt base with
suitable petroleum distillates, to be used in
the treatment of pavement surface.

« Combination of asphalt cement and
petroleum solvent.

- Based on curing time, cutback asphalt can be
classified into two types; such as;

(a). Medium curing time type (MC)
(b). Raid curing time type (RC)

Lesson (ROAD) —10- English
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Cutback Asphalt

Modified Asphalt

Modified Asphalt is asphalt which materials
such as rubber and resin added in attempt to
iImprove viscosity at 60o C, toughness, teracity
and temperature susceptibility.

Modified asphalt is also semi-blown asphalt
which is treated by a blowing process and
Polymer modified Cationic Emulsified Asphalt.

Lesson (ROAD) —11- English
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Modified Asphalt

Thin asphalt overlays, polymer-modified mix.

LIME FOR SOILS
STABILISATION

« Lime is materials such as quick lime, hydrate lime,
either high calcium, dolomite or magnesium lime for
use in stabilization of soils.

« Quick lime and hydrate lime act upon clay soils and
may render such soils suitable for highway
construction and for other load bearing applications,
In most cases, lime causes finely divided clay particle
which improves load bearing properties and
subsequently the lime treated soil hardens by
chemical reaction.
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E FOR SOILS

DESIGN TRAFFIC

» Detailed procedures depend on the type of
traffic data available, the pavement type being
designed and the design method adopted.

« Features of traffic that largely determine
performance are:

(1) The number of axles passes
(2) The axle loadings
(3) The axle configurations
« The standard axle is defined as a single axle

with dual wheels that carries a load of 8, 20 ton.
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CONSTRUCTION AND
MAINTENANCE CONSIDERATIONS

« Several construction and maintenance
considerations must be taken into account
in pavement design because they can
influence the type of surfacing which
adopted, the base and sub base material
requirements or even fundamental choice
of pavement type.

EXTENT AND TYPE OF
DRAINAGE

Special drainage provisions may be provided,
including sub surface drains or porous drainage
layers.

In high rainfall regions or areas subject to high
ground water levels, the use of a properly
design designed drainage layer under near a
granular pavement may be an effective means
to remove water which has infiltrated through
the surface, shoulders or from beneath the
pavement.
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AVAILABILITY OF EQUIPMENT

The pavement type must be compatible with
the equipment which is available for
construction.

For large projects it may be economical to
import the required equipment, but in remote
areas the locally available equipment will affect
the choice of pavement type and composition.

Sometimes, if a number of small jobs are to be
constructed in a short period within the same
region, the number of available economic
alternatives can be increased.

Next Schedule

2 Road Class Room Lesson;
Explanation of Drawings
(1) Drawing List
(2) Location Map
(3) Plan & Profile
(4) Cross Section
(5) Design Speed
3 Road Class Room Lesson
(1) Road Structures
(2) Soil Condition
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Planning of Road (2)

18th May 2013

 The road network is extensive, road
standards are generally poor. Road width
are generally narrow (3.5 to 5.5 meters) and
require vehicles to move off the pavement to
pass other vehicles. Vertical and horizontal
alignments are poor, limiting travel speeds
and sight distance. Inadequate drainage
exacerbates road dama e.
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* Rural Transport

» Roads provide access to the rural parts of the
country, where the majority of the poor live.
They link rural communities to markets,
services, and participation in the wider society.

« Connections with the southern economic zone
cross a mountainous and midland area, which
includes steep lands of unstable rock and
poor soils that are highly susceptible to
erosion and landslides.

- Today’s topics are Road Width & Landslide.

Road Width

[Class-A Road]

» 1.0 mroad shoulder + 7.0 m travelled way + 1.0 m
road shoulder = Total width 9.0 m (Funded by JICA)

» Class-A Road applies to National Road in Timor-Leste.
[Class-B Road]

» 1.0 mroad shoulder + 6.0 m travelled way + 1.0 m
road shoulder = Total width 8.0 m

» Class-B Road applies to National Road (Mountainous)
in Timor-Leste. (Funded by World Bank, ADB, JICA)

[Class-C Road]

* 1.0 mroad shoulder + 4.5 m travelled way + 1.0 m
road shoulder = Total width 6.5 m

» Class-C Road applies to Local Road at narrow
existing road in Timor-Leste.
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Maubisse-Turiscai Road

Rehabilitation Project
* Maubisse-Turiscai Road applies to Class-

C Road standard due to existing narrow
road width and widening about 2.0 m for
existing road, 1.0 m road shoulder + 2.5 m
travelled way + 1.0 m road shoulder =
Total width 4.5 m.

2.5m width

 Existing road has many small curve lines,

and new horizontal alignment has short-cut
at small curve lines
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2013/10/9

Coarse Aggregate in Maubisse-

Turiscai
« Issue of coarse aggregate is whether
aggregate is easy to be soil, which is more
than 30 % of Method for rock slaking test
and more than 50 % of Method for rock
crushed test.
o2 o 50
White stone seems to l
be hard and no problem
for coarse aggregate. It

IS better to do test.

Landslide in Maubisse-Turiscai

 There is a land slide area in Maubisse-Turiscali,
which slope is protected by gabion. We propose
to pay attention low angle cut and cut speed.

« Source of Landslide explanation is “Slope
Protection Guideline 2008”, saved in ADN Wiki
Server, as following next sheets.
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Type of Landslide

« Three general types of land slides are
most commonly encountered in
highways:

(1) Movement involving surface material

(2) Movement involving deep seated soft
soils

(3) Movement involving rock strata

Survey on Landslide

Desk Study
Reconnaissance Survey
Detailed Survey
Topography Survey
Geotechnical Survey
Drain Survey
Environmental Survey
Slope Failure Survey
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Drainage Survey

(1) Design concept of the drainage system
within problems area

(2) Rainfall intensity
(3) Estimation of catchment area

(4) Type of land use and environment
condition

Type of Landslide

(1) Landslide --- Slower Movement

(2) Mass Movement --- Take place
suddenly

(2)-1. Slope Failure --- at Slope

(2)-2. Mudflow or Debris Flow (Sabo) --- at
Sabo area

In Japan, Landslide are distinguished between 1)
Landslide, 2) Slope Failure and 3) Debris Flow.
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Basic Type of Mass Movement on
Clay Slope

FALLS
Slope Failure .
P Slide
ROTATIONAL SLIDES
(SL® SLUMP) ,’; _ -7
./"’ '/- / ,'" /',
-

S
CIRCULAR SHALLOW  NON-CRCULAR

COMPOUND
SLIDES

GRASEN

-------

COMPETENT SUB STFIATUH

(For Slope Failure Survey)

Basic Type of Mass Movement on
Clay Slope (Contin.)

Slope Failure

Slide
TRANSLATIONAL
SUDES
-
AT —
e SLAB SUDE
Bl.OCK SLIDE
LOBATE 0A
)/ /{’-’W
EARTHFLOW MUDFLOW
BE -
— .-—-—-"'
~ Mudflow (Debris Flow)
SOLIFLUCTION SHEET AND LOBE Sabo
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Typical Landslide

Slip & translational
Rotational

MULTIPME

AETROGRESSIVE
SUDE

SUCCESSIYE suiPs

/’/ -

ROTATIONAL

Landslide

Typical Landslide (contin )

Colluvium
SUDES N COLLUVIUM

p—— e — o o —— — -
LATERAL SPREADING —Tr—" . P
o S——y
BOTTLE-NEC ,¢— —,-y— ;'o- :/—:.’-;/‘l'/';,- .
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Typical Landslide due to poor

drainage
WATER PONDING
~
e
-~
\ EROSION

Typical Slope Failure due to spring
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2013/10/9



Development of Tension Crack at

top of c pe
TENSION CRACKS

e

-
’
aasaw”

Slope Stability Analysis (1)

Active Contral block Passivo
re

g wed | wed 0
! l ( |
. | i
t ! !
Fite \ | : !
\ | | 1
P ' w H |
\—»! I : !
- ——

SAND \ : * :<i;*’

N\ |

-4 s s S - . .

/oLt

LOW STRENGTH
MATERIAL-C, @ Sliding Block Analysis
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Slope Stability Analysis (2)

(@) X
0 R
R /
/
w 2y
| /
! 7
~ -
Cu™ — o — %:cuL—cuRG

Circular Surface Analysis

Slope Stability Analysis (3)

3 S tunti

m’q
soil unit 2

13

n= 13 SLICES

Slice Method
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Slope Protection Method

(1) Unloading

(2) Construction of Drainage System
(3) Construction of Retaining Structures
(4) Other Methods

Removing Material from Slope

Head
7~ 1 e
) &

FAILURE SURFACE

fm—t
et £

CZ7  anea REMUVED
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Slope Flattening in Embankment
Slope

- — - — *

Hobeudug 8, >80

Terracing in Slopping Ground
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Requirement for Safety Factor on
Retaining Wall

/1
%

Consideration of Landslide

Stability Criteria

STABIUTY CRITERIA

(S1ATIC CASE)

(1) Sliding

rs |sunmc =15
(2) Overturning

s Iovcmunnms 2.0

- -5

FS  croaaL =12

ks ‘nermm = 3.0
CAPACKTY

(3) Bearing Capacity

Gravity and Cantilever Retaining

Wall

C =SHEAR STRENGTH OF
FOUNDATION SOIL

Pp PASSIVE RESISTARCE

& <FRICTION ANGLE-
CONCRETE ON SOIL

"
-+_ “
w P,
IR US|
"% m e s s S
RV B R P
LT PERMEE LN, .. .:‘.
Rjodre, " B80ege °, -
" . &
/L

’lllll’.
P 4 ‘e
’Illlllll L4

a,

— ———

F
—p

c

Fem OF SAFETY
Ca=ADHESION-CONCRETE
ON SOofL

RESISTANCE AGAINST SUDNG ON KEYED FOUNDATIONS

COHESIVE SOILS Fu(W+Py) TAN 3 ¢Cy(B-aD)+C (a,b)+Pp
GRANULAR SOILS Fa(W+Py) TAN §+P

Fa=F/Py (SLIDONG)
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Driven Piles to Stabilize Slope

SOIL

FAILURE SURFACE

ROWS OF PILES

Drilled Shaft Wall

NCW BACKFILL,
DRILLED SHAFT —__4f

Ny
PRECAST LAGGING T ;§ /7./ EXISTING nu./

- P
AL —

) -
ATUR - —/7-—_. {*~~— FIRM LAYER
’_—-—’“"‘-‘ ]
FA

Y
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Tie Back Walls

/

CRITICAL FAILUNF
/ SURFACE

/ L FOTENTIAL FAILUAP

FACE BEIOND THE
- ~—— ENDS OF 1HE TIERACPS
“

7
t
|
1
\
\
2 2
P 3
i
2
z
3
3
al §
2
°

GHLEY PRUY WALL\

Geo-Synthetic Fiber Reinforced
Slope

(“'u
solL AR TP,
. “".- . . L
FACING N T
e
i,
H ’

REINFORCE ENT
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Geotextile Wall Detall

Welded Wire Faboc 4—— Overtap of Fabric Sheet

Ancher Pin —
X Geolex e Fabie S 4

1.5 Gu 1o Cover Layer -— PYC Slotted Dvaln P
{Wire Mesh Remfarced) (Wrappedin  t 1 Fabnc)

Gabion Retaining Structure

75)
C R Ff":
4

)

Lt
SR « -
$1assure on the wall

Flexibility Type
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Soil Reinforcement Gabion

Flexibility Type

Next Schedule

34 Road Class Room Lesson
Explanation of Drawings

(1) Drawing List, (2) Location Map, (3)
Plan & Profile, (4) Cross Section, (5)
Design Speed,

4t Road Class Room Lesson
(1) Road Structures (Culvert)
(2) Road Structures (Pipe)

Lesson (ROAD) -33- English
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Planning of Road (3)

1st Jun 2013

Verification of Drawings

ADN staffs must verify tender drawings through
view point of following items, using ADN
manual checklist page 9, (8) Drawings, P59,
Checklist A, and Checklist C2.

Today’s Lesson:
(1) Design Speed
(2) Drawing List,
(3) Location Map,
(4) Plan & Profile,
(5) Cross Section,

Lesson (ROAD) —34- English
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(1) Design Speed

» Design speed is a selected speed used to
determine the various geometric features
of the roadway. The assumed design
speed should be a logical one with respect
to the topography, anticipated operating
speed, the adjacent land use, and the
functional classification of the highway.

Design Speed in Japan

Traffic Volume (vehicles day)

Exclusive National Road

Urban

(Source: Express Highway Design Standard of NEXCO, Japan)
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(2) Drawing List

« Check the drawing list requiring the
coincident of BoQ.

« Usually drawings of road have these
contents as below:

1) Location Map
2) Plan & Profile
3) Cross Section
4) Structure of Road

Suai — Beaco Highway Road
Project Drawings List

General

Typical Cross Section

Alignment Layout and Curve Data
Plan & Profile

Structure (includes Bridge)

Drainage

. Standard (Traffic Sign, Lighting, etc.)

GmMmo o w >

Lesson (ROAD) -36- English
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(3) Location Map
Consider below, seeing Location Map

(1) Detail Design require the coincidence of
Feasibility study or Master Plan.

(2) Check the land use, environmental & social
impact, interference obstacles, note on
construction and flood at site survey.

(3) Check the land acquisition and Right of Way
(ROW).

(4) Check the area of landslide or another issue
of soil condition.

(4) Plan & Profile

A. Sight Distance

B. Super-elevation

C. Radius of Horizontal Curve
D. Clothoid Curve

E. Vertical Slope

F. Radius of Vertical Curve
G. Note of bad profile design

H. Note of bad combination of vertical Curve
and Horizontal Curve

Lesson (ROAD) -37- English
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A. Sight Distance

Sight distance available from a point is the
actual distance along the road surface, over
which a driver from a specified height above
the carriage way has visibility of stationary or
moving objects.

Apht Distanee

L= of Sighs -

Yr  wsnon

Sight Distance in Japan

Design Traffic Idle Friction Ztc:ipmg Sight
Speed Speed running coefficient diitance Distance
(km/h) (km/h) time (sec) () (m)
120 102 25 0.29 212 210
100 85 25 03 154 160
80 68 25 0.31 100 110
60 54 25 0.33 72 75
50 45 25 0.35 54 55

(source: Express Highway Design Standard of NEXCO, Japan)
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B. Superelevation

(1) Superelevation is the rotation of the
pavement on the approach to and through
a horizontal curve.

(2) Superelevation is intended to assist the
driver by counteracting the lateral
acceleration produced by tracking the

curve.
Superelevation . o
b Curve Radius =R
. :
2 araf |
o ¥ JML e
o oy
P ﬁ‘nha ¥
" r
Eﬁ““ﬁ-a* _; ) Fahech 5o &y
Ceny paF oes F oA o,
. !"b""#,‘r
B pew. IR -"fuﬁ
- &
o -1 % L neimal b ¥
1 pa smid
Ragn = -
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Superelevation in Japan

Design Superelev
Spee | 120 km/h | 100 km/h |80 km/h 60 km/h 50 km/h ation
d %)
1,140 > 870> 630 > 350> 240 > 6.00%
> 1,040 > 960 > 1710 > 390 > 270 ’
1,380 > 1,060 > 790 > 440 > 300 > 5 00%
Radius > 1,540 > 1,200 > 900 > 500 > 350
COf 1,740 > 1,360 > 1,030 > 570> 400 > 4.00%
urv > 1,980 > 1,560 >1,190 > 660 > 460 ’
e
(m) 2310> 1,820 > 1,400 > 780 > 540 > 3.00%
> 2,750 >2180 > 1,680 > 940 > 650 ’
> 3,390 > 2,700 > 2,090 >1,170 > 810 2.00%

(source” Express Highway Design Standard of NEXCO, Japan)

C Radius of Horizontal Curve

Lesson (ROAD) —40- English
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Radius of Horizontal Curve in

Japan
Desirable Minimum Radius of Curve
Design Minimum
Speed Radius of Superelevation = | Superelevation =
Curve 8% 6%
120 1,000 630 710
100 700 410 460
80 400 250 280
60 200 140 150
50 150 90 100

(source: Express Highway Design Standard of NEXCO, Japan)

Shift Tangent

D. Clothoid Curve
(Transition Curve, Spiral Curve)

Lesson (ROAD) —41- English
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Purpose of Clothoid Curve
(Transition Curve, Spiral Curve)
(1) Provides path for vehicle to move from
straight to a circular curve

(2) Improved appearance of curve to driver
due to smooth steering

(3) Allows introduction of superelevation and
pavement widening

Curve of “Spiral _Circle- Spiral”
g~ Crossfall
“ S —
i - M" \w\"“@.\'.
) & Nu.w‘
g

uperelevation

Full superes alvauon
O Cuive

Superelevation Diagram |

T
e e \.( zhove daium
Se— — e —— —_-
Normal pavennert , _“"H-..‘__‘__ below damm
crassfall ¢q |
Ty sC
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E. Vertical Slope

Design Speed Maximum Grade (Vertical Slope) (%)

{(km/h)
120 2
100 3
80 4
60 5
50 6

(source” Express Highway Design Standard of NEXCO, Japan)

F Radius of Vertical Curve

VPL

h = Vertical distance from point of intersection to the curve.
L = Vertical curve length.

Lesson (ROAD) —43— English
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Minimum Vertical Curve Length
(VC)

Design Speed Minimum Vertical Curve Length {(m)
(km/h)
120 100
100 85
80 70
60 50
50 40

(source” Express Highway Design Standard of NEXCO, Japan)

G Note of bad profile design
Bad Improved

Curve Straight Cu Curve

N

(source: Express Highway Design Standard of NEXCO, Japan)

Broken Back Curve

Lesson (ROAD) —44- English
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H. Note of bad Alignment Layout

design
Bad Improved
R -
A A Al R \2
RI R2

Broken Back Curve

(source” Express Highway Design Standard of NEXCO, Japan)

|. Note of bad combination of
vertical Curve and Horizontal Curve

’ Bad ‘ Improved

Vertical Curve Vertical Curve
RL ~4, R.
R Vertical Curve R

Horizontal Curve
) . 1 i2

(source: Express Highway Design Standard of NEXCO, Japan)
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J. Note of bad combination of
vertical Curve and Horizontal Curve

’ Bad ‘ Improved
Horizontal Curve Horizontal Curve

Vertical Curve Vertical Curve

(source” Express Highway Design Standard of NEXCO, Japan)

(5) Cross Section
1) Road width
2) Pavement type (AC / DBST )
AC: Asphalt Concrete
DBST: Double Bituminus

3) Slope Angle on Cut Area/ Fill Area /
Embankment Area

4) ROW (Right of Way)
5) Drainage
6) Guardrail

Lesson (ROAD) —46- English
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(6) Structure of Road

1) Proposed Bridge / Existing Bridge

2) Proposed Box Culvert / Existing Box Culvert
3) Proposed RCP / Existing RCP (Pipe)

4) Proposed Drainage / Existing Drainage

5) Electric Pole / Telephone Pole

6) Water Supply Pipe

7) Traffic Light

8) Guardrail / Concrete Barrier

Next Schedule

4" Road Class Room Lesson

Analysis, Design, Re-bar, Dimension on
(1) Road Structures (Culvert)
(2) Road Structures (Retaining Wall)

5t Road Class Room Lesson
Construction of Road, Pavement

Lesson (ROAD) —47- English



Planning of Road (4)

8t Jun 2013

Verification of Drawings

ADN staffs must verify tender drawings through
view point of following items, using ADN
manual checklist page 9, (8) Drawings, P59,
Checklist A, and Checklist C2.

Today’s Lesson:

(1) Soil Condition

(2) Design of Retaining Wall & Re-bar
(3) Design of Box Culvert

(4) Landslide

Lesson (ROAD) —48- English
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(1) Soil Condition
1) Drained Strength of Cohesive Soils (Clay)
Long-term effective stress strength parameters, ¢’
and ¢’, of clays should be evaluated by slow
consolidated drained direct shear box tests,
consolidated drained (CD) trialxial tests, or
consolidated undrained (CU) triaxial tests with
pore pressure measurements.

Where;
¢’ : Cohesion of soll

¢’: Angle of internal friction of drained soil
(degrees)

(1) Soil Condition (contin )

2) Drained Strength of Granular Soils (Sand)

The drained friction angle of granular deposits
should be evaluated by correlation to the results
of SPT (Standard Penetration Test: N-value)
testing, CPT (Cone Penetration Test) testing, or
other relevant in-situ tests.

N = SPT blow count corrected for hammer
efficiency (blows/ft, or blows/30 cm)

[ foot = 30.48 cm ]

Lesson (ROAD) —49- English
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Effective Normal Stress G (KSF)

0.1 10 10 100
 For grave's and enE. T T Toaraa T T T T
1 H Quar?eeg {grcg"sm hor‘
see
rock fill materials o 02 ook yoes
----- Il-graded subround 1o =
where SPT “-35\ Eié‘ﬁ‘éiuﬁ"siﬁdﬁ?s”:”
[ —--Unifarm suaround sand
1 1 521 0.35
testing is not =
reliable. 2 -
A=)
» This figure o
]
should be used. 3
<
S
B
s
[ Particle Uaconfincd =
l Compressive Strength I
Rock Fill Grade ks 2
A | >4610
B 3160- 4610
£ 2590_34&— 28 ey [ EAELl] 1orvitup L (BRI
D 1730-2590 ! 0.061 oo 07 10
£ £1730 _J Effective Normal Stress g (MPa)

(source: AASHTO LRFD BRIDGE DESIGN SPECIFICATION 10.18, 2010)

(2) Design of Retaining Wall

Foundation of Retaining Wall
« Spread Footings

Spread footings shall be proportioned and designed
such that the supporting soil or rock provides
adequate nominal resistance, considering both the
potential for adequate bearing strength and the
potential for settlement.

1. Overturning (Eccentricity)

2. Sliding

3. Uplift

4. Overall stability (Bearing strength & settlement)
5. loss of lateral support (Landslide)

Lesson (ROAD) —50- English
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Bearing Depth

» Where the potential for scour, erosion or
undermining exists, spread footings shall
be located to bear below the maximum
anticipated depth of scour, erosion, or
underminings.

Bearing Layer

« Sandy soil and gravel layers may be regarded as
good-quality bearing layers if their N value (SPT) is
approximately equal to or larger than 30.

» Regarding small retaining wall, Bearing layers of
Sandy soil and gravel layers may be 20 of STP.

« Cohesive soil layers may be supposed to be good-
quality bearing layers, if the N value is
approximately equal to or larger than 20.
Unconfined compression strength Qu is more than
about 0.4 N/mm?2.

(source: Specifications for Highway Bridges Part IV Substructures, Japan)
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Stability Analysis of Retaining Wall

« Earth Pressure of Coulomb Theory

Pa

H/3

Effective Footing Dimensions

* The reduced dimensions for an

eccentrically loaded rectangular footing
are shown in figure.

[ REDUCED EFFECTIVE 4
AREA

POINT OF LOAD ;

HAPPLICATION .3
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Settlement of Spread Footing
Foundation settlements should be estimated using
computational methods based on the results of

laboratory or in-situ testing, or both.

Total settlement includes elastic, consolidation, and
secondary components.

Elastic settlement is instantaneous deformation as
the soll is loaded.

Consolidation settlement is the most important
deformation consideration in cohesive soil deposits.

Secondary settlement is of principal concern in
highly plastic or organic soil deposits

Bearing Resistance of Spread
Footings

« The position of the groundwater table can
significantly influence the bearing
resistance of soils.

 In general, the submergence of soils will
reduce the effective shear strength of
cohesionless ( or granular) materials, as
well as the long-term shear strength of
cohesive (clay) soils.
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Bearing Resistance of Spread
Footings (contin.)
» The bearing resistance formulation

provided in bellow equations is the
complete formulation.

g, =cN_ + nyquCW +0.57 BNmC

WY

Considerations for Footings on
Slopes

Modified Bearing Capacity Factors should be
used at near slope. ’

4

[

-

‘U‘
ty tactor Neq
w

earing capaci

=
a
N (™

Bearing Capacity on
slope decreases than
[v] t 3 L] ]

0n flat. Drstance of foundation from edge of slope
b/8 {for Ny=0}er d/H (for =0}
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Driven Piles

Driven piling should be considered in the following situations:

1) When spread footings cannot be founded on rock, or on
competent soils at a reasonable cost,

2) At locations where soil conditions would normally permit the
use of spread footings but the potential exists for scour,
liquefaction or lateral spreading, in which case driven piles
bearing on suitable materials below susceptible soils should
be considered for use as a protection against these
problems,

3) Where right-of-way or other space limitations would not
allow the use spread footings, or

4) Where an unacceptable amount of settlement of spread
footings may occur.

Minimum Pile Spacing, Clearance,
and Embedment into Cap

« Center-to-center pile spacing should not
be less than 30.0 in. or 2.5 pile diameters.

« The distance from the side any pile to the
nearest edge of the pile cap shall not be
less than 9.0 in.

« The tops of piles shall project at least 12.0
In. into the pile cap after all damaged
material has been removed.

Lesson (ROAD) —55- English
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Definition of Loading Direction and
Spacing for Group Effects of Piles

Row

o
o
€

Row

| 2 3 or hugher Row Row Row
- 1 2 3 or higher
@ %}? Orl ] Applied Load
Spacing I l
Spacing
@ g Applied Load
B | ¢——EBoC 020
O @ 5B or less
f—
@ - : Row |
‘Apphed Load

Determination of Nominal Bearing
Resistance for Piles

1) Static Load Test

2) Dynamic Testing

3) Wave Equation Analysis
4) Dynamic Formula

5) Static Analysis ---Design Report

(Bearing Resistance of Piles) = (Resistance
Factor) x ((Pile Tip Resistance) + (Pile Side
Resistance))

Using SPT or CPT data ---Design Report
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Drilled Shafts

Drilled shafts may be an economical alternative
to spread footing or pile foundations,
particularly when spread footings can not be
founded suitable soul or rock strata within a
reasonable depth or when driven piles are
not viable.

Drilled shafts may be an economical alternative
to spread footings where scour depth is
large. Drill shafts may also be considered to
resist high lateral or axial loads, or when
deformation tolerances are small.

Re-Bar (Reinforcement Bar)

Cover : The least distance between the
surface of the reinforcement and the outer
surface of the concrete. Check Drawings.

Spacer (Cover Block) : Device that
maintains reinforcement in proper position,
also a device for keeping wall forms apart
at a given distance before and during

concreting.
Cover Cover

Lo

Lesson (ROAD) —57- English
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(3) Design of Box Culvert
« Stability Analysis of B(gx Culvert

e
Pvay Tz 0 d)Tl;—o

2NN I
Nt pv+ wd
D<4.0m s B

S,

T

QMﬁ Bo

Box Culvert is more stable than retaining wall on
earth pressure.

Failure Mode of Box Culvert
Existing Box Culvert was washed out during flood.

\

At Upstream of Bidau River in Dili

The reason is small cross section of Box Culvert against
debris during flood.

Width of new box culvert needs minimum 3.00 m because
existing tributary width is 3.00 m.
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(4) Landslide

Landslide is in Maubisse on National Road
AQ2.

Landslide is in Dili on National Road A01.

Gabion works 15 Year’s ago due to "
Landslide 25" Feb 2010

Landslide started again gradually.

Landslide closed 70 % of road width.

(source: JICA long-term expert Dr. Kazama)
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Mechanism of Landslides

Schematic Figure of Typical
Landslide Configuration

2
Gé a‘e
s“"é\d
‘.
* e s
r/ P
?’ .4 4,/ //4 7
w~
y :
e
S\Wp sudte®

Slo ovement (generally

0 01 — 10 mm/ day)

Landslide Survey

Geological Map

Extensometer
Satellite (GPS) @
= -
T Py 1
PETN T, .o
il S ;
Geological st u .
Investigation Gioundwater " mat

Insertion type
inclinometer
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Restraint Works to Mechanically
Stop Landslide

Retaining Wall Works

(Prevention of small collapse) T AP 00
oy "g;,— N
i, rim,
T, L ™ T,
e ; f:“"(.»:,,: ’{q Qﬁa‘%’b "”&/’o’t‘
. '] -~ | : '~:~,°: 3‘».9 C;%M” /
< Y LN o .
1 b S Piling Works,
~ s Mk 1 Caisson Pile Works
\l Y NG N (Make resistance to
T S Loty landslide)
Revetment Works S . Hw‘ Anchor Works (Prevent soil
(To prevent erosion T movement with heavy concrete
by river) TS frame)
\E&
pa
Sabo Dam (To accumulate X [
sediment to prevent landslide) ///"\‘\‘

Control Works Mainly Aiming at
Water Control

Groundwater Interception Works
Water Catchment Borings

Surface Drainage

Ditches Works
ntrol Works N \
%
i 5;0 oy
» P, ¢
N ”W%”’ ”%»"“m,
Vo, sy
Y ’5?%
N o, Impervious
R G,
Nl % wall
\ ¢ E -‘““-.,, (
) ?‘; éa, \ ‘%’-‘a :
- =,
%, >, .
- % N
w
. e - Mk,
Dranae
. - o
Horizontal «;;‘y‘"

Drai Bori
rainage Borings Drainage Tunnel Works
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Jizukiyama Landslide in Japan, 1990

After Completion of
Prevention Works

Landslide Disaster 1990

Signs of a Landslide

NI ADDEIINTYT / Cracks on a slope

Signs of a lands ~
9 a lands Cracking in a Retaining Wall

_._>r—-\
-
Cracks in Subsidence
of a Road
Rising Ground
or road Surface Sudden Increase of Stream
Turbidity

Please Evacuate
to Avoid Injury!

Activities which may cause or aggravate a landslide are restricted within
landslide-threatened areas

Lesson (ROAD) —62— English

2013/10/9



Next Schedule

5t Road Class Room Lesson
Construction of Road, Pavement

6" Road Class Room Lesson

Construction of Road Structure (Retaining
Wall, Gabion, Box Culvert)

Lesson (ROAD) -63- English
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Planning of Road (5)

2274 Jun 2013

Verification of Drawings

ADN staffs must verify tender drawings through
view point of following items, using ADN
manual checklist

Today’s Lesson:

(1) Construction & Payment of Road

(2) Construction & Payment of
Pavement

Lesson (ROAD) —64— English
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Construction Staking

Prior to the construction activity, the design
information has to be moved from plan to the
ground. This is accomplished by staking.

Stakes is wooden pile, about 50 cm length.

Stakes are used by the equipment operator in
locating where to begin cutting.

In order to relocate the stakes (centerline, slope
stakes), it is helpful to establish reference
points (RP) outside the clearing limits.
Reference points should be set at least 3to 5
meters behind the uphill clearing limits.

* The use of RP’s (Reference Points) or
slope stakes for proper excavation is
shown in bellow figure.

Claanng
witly 1D AT ——————

-2n 5!2:1

3) py~— E Down

RP to Sutgrada

00 St ] 29 e

-~ Jd s

a3
1.68m

e,/
Upper Slope | “%| = 177—“‘.‘;'-,,, * s
Stake 3y Drkn
09m %

¥ wtax
ppar siave » c 0

= o%m

a

13+00

FP
15490
-

By AL
=< Center Line Stake
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Clearing and Grubbing of the Road
Construction Area

Preparing the road right-of-way or
construction area is referred to as clearing
and grubbing.

During the clearing phase, tree are felled.
Grubbing refers to the clearing and removal of
stumps and organic debris.

Trees should be felled and cleared a minimum
of 1 to 3 m from the top of the cut or toe of fill.

The logs can be decked outside the
construction area or skidded away.

 Clearing limits in relation to road bed
widths, significant quantities of organic
materials are removed between B and E.

Top of Cut ¢ Top ofFill
L
_ [}
. . ————
Construction Width |

|
B C

i

E F

Clearing Limits or | J
1-3m Right-of-way L 1-3m
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Payment of Clearing and Grubbing

Pay Item Description Unit of
number Measurement
201(1) Clearing and Grubbing Hectare
201(2) Clearing and Grubbing Lump Sum
201(3) Individual Removal of Each

Trees, Small
201(4) Individual Removal of Each

Trees, Large

(source: MTCPW Standard Specifications, 2005)

Pioneer Road

» During the grubbing phase, or preparation phase, a
pioneer road is often constructed to facilitate
equipment access, logging equipment movement,
and delivery of construction materials, such as

culverts.

» This is often the case when construction activities
are under way at several locations. If pioneer roads
are constructed, they are often built at the top of the
construction width and are usually nothing more
than a bull dozer trail.
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When considerable side hill fill construction is
planned, the dozer trail should be located at the
toe or base of the proposed fill.

Pioneer road at bottom of proposed fill provides
a bench for holding fill material of completed
road.

r Designed Cross Section

Pioneer Road

Break Up & Reclaim

» Road Reclaimer: Breaking up, reclaiming, recycling or
milling
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Payment of Removal of Structures
and Obstructions

Pay Item Description Unit of
number Measurement
202(1) Removal of Structures Lump Sum
and Obstructions
202(2) Removal of Structures Each
and Obstructions
(specific)
202(3) Removal of pavement, Square meter
side walks, curbs, etc.
202(4) Removal of Linear meter

(source: MTCPW Standard Specifications, 2005)

Bulldozer in Road Construction

Probably the most common piece of equipment
in forest road construction is the bulldozer
equipped with straight or U-type blades.

These are probably the most economical
pieces of equipment when material has to be
moved a short distance.

The economic haul or push distance for a
bulldozer with a straight blade is from 17 to 90
meters depending on grade.
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Earthmoving Equipment

Hydraulic Excavator (Power
Shovel) in Road Construction
« The hydraulic excavator is a relatively new
technology in forest road construction.
« This machine basically operates by digging,
swinging and depositing material.
» Mass balance along the centerline is limited to

the reach of the excavator, typically about 15 to
20 meters.
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« Fill slope length is reduced by means of

catch wall at toe of fill.

q Side Fill

Fill slope length
reduction

Catch Wall

Payment of Excavation

Pay Item Description Unit of

number Measurement

203(1) Unsuitable excavation Cubic meter

203(2) Surplus Common Cubic meter
Excavation

203(3) Surplus Rock Excavation | Cubic meter

203(4) Surplus unclassified Cubic meter
Excavation

(source: MTCPW Standard Specifications, 2005)
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Payment of Structure Excavation

Pay Description Unit of

Item Measuremen

number t

204(1) | Structure Excavation Cubic meter

204(2) | Bridge Excavation Cubic meter

204(3) | Foundation Fill Cubic meter

204(4) |Excavation ordered below Plan Cubic meter
elevation

204(5) | Shoring, cribbing, and related work | Lump sum

204(6) |Pipe culverts and drain excavation | Cubic meter

(source: MTCPW Standard Specifications, 2005)

Payment of Embankment

Pay Item Description Unit of

number Measurement

205(1) Embankment Cubic meter

205(2) Selected. Borrow for Cubic meter
topping

205(3) Selected Borrow for Cubic meter
topping

205(4) Earth Berm Meter

(source: MTCPW Standard Specifications, 2005)
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Building Base Courses
» Road base courses require the right grade,
slope, thickness, materials and
compaction.

Payment of Subgrade Preparation

Pay Item | Description Unit of

number Measurement

206(1) Subgrade preparation Square meter
(Common material)

206(2) Subgrade preparation (Existing | Square meter
material)

206(3) Subgrade preparation Square meter
(Unsuitable material)

Payment of Compaction Equipment
and Density Control Strips

’ No payment. ‘

(source: MTCPW Standard Specifications, 2005)
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Payment of Overhaul

Pay Item | Description Unit of
number Measurement
208(1) Overhaul Cubic-meter-
kilometer
208(2) Overhaul of Borrow, Case 1 | Cubic-meter-
kilometer

Payment of Aggregate Subbase

Course
Pay Item | Description Unit of
number Measurement
301 Aggregate Subbase Course | Cubic meter

Payment of Aggregate Base Course

Pay Item | Description Unit of
number Measurement
302 Aggregate Base Course Cubic meter

Payment of Crushed Aggregate

Base Course

Pay Item | Description Unit of

number Measurement

303 Crushed Aggregate Base Cubic meter
Course
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Payment of Lime Stabilized Road Mix

Base Course

Pay Item | Description Unit of
number Measurement
304 Lime Stabilized Road Mix Base | Cubic meter

Course/ (New or Salvaged)
Soil-Aggregate

Payment of Portland Cement Road Mix

Base Course

Base Course / (New or

Salvaged) Soil-Aggregate

Pay Item | Description Unit of
number Measurement
305 Portland Cement Road Mix Cubic meter

Payment of Asphalt Stabilized Road

Mix Base Course

Base Course/ (New or

Pay Item | Description Unit of
number Measurement
306 Asphalt Stabilized Road Mix Cubic meter

Salvaged) Soil-Aggregate

Payment of Portland Cement Treated
Plant Mix Base Course

Mix Base Course / (New or
Salvaged) Soil-Aggregate

Pay Item | Description Unit of
number Measurement
307 Portland Cement Treated Plant | Cubic meter
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Paving

You have to consider plant production capabilities,
haul truck units, route distance, paving width,
thickness and speed.

Payment of Aggregate Surface

Course
Pay Item | Description Unit of
number Measurement
401 Aggregate Surface Cubic meter
Course Compacted in place
401(1) Gravel Surface Course Cubic meter
Compacted in place
401(2) Crushed Aggregate Cubic meter
Surface Course Compacted in place
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Payment of Bituminous Concrete
Surface Course, Hot-Laid

Pay Item | Description Unit of

number Measurement

411 Bituminous Concrete Surface | Tonne
Course, Hot-Laid

Payment of Portland Cement Concrete

Pavement
Pay Item | Description Unit of
number Measurement
412(1) PCC Pavement (Plain) Square meter
412(2) PCC Pavement (Reinforced) | Square meter

Next Schedule

6" Road Class Room Lesson

Construction of Road Structure (Retaining
Wall, Gabion, Box Culvert)
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