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Guiddinesfor Demonstration M odel Bridge Training (DMBT)

Hintstothe Trainers

The following steps are to be followed in a chronological manner by the Trainers so asto give the
Trainees a systematic knowledge and skill for constructing the Community Trail Bridge.

1 Office Work/Preparation

11  Site Selection for the Training
- Spot Selection
- Site Selection

1.2 Issue Letter and Reconfirm with the Partners

1.3  Arrange Logistics (Preparation)
- Lodging & Fooding
- Materidls& Tools
- Handouts & Stationeries
- SessonPlan

14  Some Practical Hints (See details back)
1.4.1 StoneDressing

142 Dry Stone Masonry

143 Wakway

1.4.4 Observation of Previous Made Bridges
145 SOS

1.4.6 Photographs

15  Some Hintson Teaching (See details back)
15.1 Methodological Issues
15.2 Technical Issues

2. Starting of Training

21  Opening

2.2 Introduction of Participants
2.3  Setting Norms

24  Objectives of the Trainings
25 Introduction to DMBT

26  Spot Selection

3. Bridge Building Process

4. Local Materials

5. Searching Stone Quarry

6. Stone Dressing

7. Division of Work

8. Local Resource Mobilization

(i)



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Guiddinesfor Demonstration M odel Bridge Training (DMBT)

Earth Work Excavation

Stone Masonry

Cement

Cement Mortar / Platform
Cement Stone Masonry (CSM)
Concrete

Bore Hole

Assembling of Reinforcement in Saddles, Drum and Deadman and Limb Wall; Layout of

Limb Wall

Form Work

Cable Setting

Deadload (Gravity Load)
Walkway Erection

Major & routine Maintenance
Decision Making Process
Correspondence

Involvement of Bridge Builders
documentation / Project Work

Closing Session

(i)
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10.
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Cement Stone Masonry

10.1 Purpose of / Places for CSM
10.2 Types of stones used

10.3 Proceduresto make CSM-wall
10.4 Curing

Concrete

11.1 Gravel, sand, cement, water
11.2 Cement/ sand/ gravel ratio
11.3 Water / cement ratio

11.4 Mixing procedure

11.5 Handling

Bore Hole

Assembly of Reinforcement
13.1 Purpose

13.2 Reinforcement: deadman anchor

13.3 Reinforcement: drum anchor
13.4 Preliminary cable pulling

Form Work
14.1 Importance of formwork

14.2 Form work: deadman & drum anchor/saddles

14.3 Setting HDP pipe

Cable Setting
15.1 Cable setting / sag setting

15.2 Bulldog grip tightening/walkway fitting

15.3 Precaution

Deadload (Gravity Load)

16.1 Why deadload (gravity load)
16.2 Types of stone/quality’
16.3 Procedure

16.4 Bridge entrance/stepping

Walkway Erection
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4.1

4.2

Guidelinesfor Demonstration M odel Bridge Training (DMBT)

GUIDELINESFOR THE TRAINER / RESOURCE PERSON

The guidelines mentioned below are very simple, but important! Please go through them
while preparing the training and again before starting it. It will be helpful to you.

Time Mentioned in L esson Plan

The time requirements are fixed according to previous training experiences. But it may not
be appropriate under particular circumstances so the trainer has to check it while
programming the training.

Spot Salection

Following points have to be considered while selecting the training spot.

*  The spot should be centrally located among the bridge sites as far as possible.

*  The spot has to be accessible for logistic.

e Appropriate accommodation facilities have to be available and the number of
participants defined.

Site Selection

Site selection is the first job. During site selection the following points have to be
considered:

It is better if the site is small khola, otherwise any suitable place may be chosen.

During site selection reasonable span has to be considered, 3 m to 6 m may be
acceptable.

One bank should have rock, for demonstrating the drum anchorage.
Other bank should have soil, for demonstrating the deadman anchorage.
Availability of enough stones, sand and water.

Working area should be spacious and it should not be too cold in winter and not too hot
in summer.

Some Practical Hints

Stone Dressing

The trainees should also prepare 1:1 size stone blocks during the training, since they will
apply the same method when they build their own bridge. For building the model towers,
some model stone blocks are required. They are smaller in size. Approximately ¥4 of time of
the total hoursis required for stone dressing.

Dry Stone M asonry

Although we are going to build a model bridge it is important for the trainees to practice
with 1:1size of stone blocks. To fulfill this purpose we can build at least one tower base
with big stone blocks. See sample drawing in Annex B and C.

(1)



4.3

4.4

4.5

4.6

5.1

Guidelinesfor Demonstration M odel Bridge Training (DMBT)

Walkway

Since we work with model walkway steelparts, it may not be sufficient to show all partsin
detail. So we can show only image of walkway during training. The participants should be
clear that the real walkway assembling, i.e. walkway steelparts, steeldeck fitting, fence
fitting. So the participants / trainees can see this details while they build their own bridge
only.

Observation of Previous M ade Bridges

It is a good idea to show the trainees the existing local bridge type if available. After
visiting the existing local type of bridge, the participants will get some idea and can build
their confidence. While planning the training it is always better to have a local bridge near
the training site. An observation visit can be arranged before hand and mention it in the
activities schedule.

SOS
Refer to SOS Manual Section 2.

Photographs

Some photographs of the important activities can be taken. After completion of the training
activities, a picture of the completed model bridge with the trainees should be taken. The
participants deserve a certificate after completion of training.

Some Hintson Teaching

M ethodological | ssues

- Before starting a new lesson, get the attention of everybody by giving a brief
introduction on what you are going to do under thislesson.

- Language: Before using technical terms, always ask the trainees first, whether they can
understand it or whether they have their own terms.
Do not assume that your language will be understood easily by the local people.

- Repetition: To make sure that the trainees understand you, keep asking questions and
repeat the subject that you are teaching.
Repetition is necessary to make everybody understand but it also helps to interrupt the
monologue of the trainer during the lesson.
Always evaluate at the end of the lesson by asking a few questions, which refer to the
most important points of the subject, taught.

- Interesting lessons. Make the lesson interesting by making a good mixture of lectures,
practical and discussions. Be aware that the villagers are not used to long lectures.

- Practical: Limit theory to the absolutely necessary minimum and go for practical things
as much as possible. It is better to repeat theory in between practical blocks.

- Referring to mistakes/ corrections: If you observe small mistakes correct the individual
trainee directly. If you see mistakes repeatedly among many trainees, then interrupt
from time to time and call the whole group to point out the mistakes and/or repeat the
relevant part of the subject.

(2)



Guidelinesfor Demonstration M odel Bridge Training (DMBT)

Explaining the matter: Make sure that everybody can hear you loud and clear. Make
sure that everybody pays attention.

Schedule: Make a realistic schedule, but then stick to it. See that you (and the
participants) do not get lost in the job and details.

--- Eventually remember the basics of teaching ---
if you hear something you will forget

if you see something you will remember
if you do something you will know

Technical |ssues

In each subject try to identify the most important point and concentrate on these. Avoid
burdening the trainees with details.

These are some important points:

Material: - Sand: no organics, right size

- Gravel: good gradation (not one size)

- Sand: not soft

- Water: drinkable
Dry Stone - Importance of layers and staggered vertica joints
Masonry: - Importance of bond stones

- Small filling stones are forbidden
- Inside wall needs to be of good quality not only the outside

Cement: - Keep cement in adry place

Mortar: - Right ratio of water and cement
(not too dry and not too wet)

Cement Stone

Masonry: - Plastering walls on the outside does not increase strength
- Curing
Concrete: - Water-cement ratio (not too dry and not too wet)

- Importance of curing

Cable
Transportation: - Avoid cable rubbing during transportation

(3)



LESSON PLAN TOPIC: | INTRODUCTION TO DMBT

Lesson No.:| 1

OBJECTIVES: 1) Participants shall understand the purpose of the training

2) Participants shall have an idea how the training will run (be organized)

Time required:

CONTENTS: 1) Know content and methodology procedure of DMB training Ya  hour
2) Explain advantages of DMBT (as against other type of training) Ya  hour
3) Explain objectives of DMBT Ya  hour
4) Familiarize participants with local bridge technology Ya  hour
Practical: 0 hour 1  Total hour
METHODS applied: O practical @ lecture O discussion

SEQUENCE OF LESSON:

TRAINER

PARTICIPANTS

1 Introduction
- give an overview of content of training
- briefly explain schedule of whole training
- explain methodology: small scale instead of real scale

2 - the whole process of building a bridge in short span trail bridge
technology can be shown in a short time
- villagers (with some skill) can get sufficient knowledge to build
bridge with little supervision from technical person
- training can be conducted in a place suitable for villagers
Together with short period, this makes it convenient for villagers
- cost analysis, not more expensive

3 - make people more independent in their task of building the bridge
- make them aware of the need of quality in construction work
- make them capable to advise other villagers while building the bridge
- make them understand critical, important parts of bridge building
process
- clarify input of BBLL, explain

4 Local bridge technology

- simple technology, i.e. sturdy

- utilizing local material as much as possible
(familiar to local people, no big portering cost)

- technology can be handled by villagers and engineer, overseer not
so important - independent from outside agencies

- villagers will know themselves how to maintain and repair the bridge
later on

Evaluation:

1 Ask if they have any queries regarding DMBT

2 Ask about the advantage of DMBT

3 Ask objectives of DMBT

4 Observe the feeling about local bridge technology

questions

questions / comments

questions / comments

Materials: 5) Cloth banner
1) Name plate of participants/resource persor 6) Safety hook
2) Note book for participants 7) Marker pen
3) Pen for participants 8)

4) Daily attendance sheet 9)

10)
11)
12)
13)
14)




LESSON PLAN TOPIC: LOCAL MATERIALS | Lesson No.:| 2

OBJECTIVES: 1) Participants will know what is considered as local materials
2) Participants will realize the importance of quality, size and shape of material

Time required:
CONTENTS: 1) Stones: where to take from / different strength 1/8 hour
2) Gravel: size / quality Ya  hour
3) Sand: size / quality Ya  hour
4) Water: quality s hour
Practical Y2 hour| %  Total hour

METHODS applied: @ practical @ lecture @ discussion

SEQUENCE OF LESSON:

TRAINER PARTICIPANTS

Introduction

- what are local materials

- where to get local materials from - discussing availability of local

- why use local materials materials in the construction site
1 Stones

Introduction only (details in separate lesson)
- river stones / quarry stones - good for structure
- different types - hard, medium, soft - questions

2 Gravel

- origin of gravel: river, breaking

- advantages, disadvantages - preference for use
- quality of stones for breaking

- size, shape, strength required

- gradation of gravel

- show, explain good and bad samples - questions

3 Sand

- origin (suitable places for sand collection)

- size of sand particles, demonstrate 3 mm sieve

- explain about organic and other harmful particles mixed with
sand, demonstrate clean & dirty sand in a glass of water

- gradation of sand

- option for cleaning sand

- good source for sand

- show, explain samples - questions

4 Water
- What is clean and dirty water?
- Why clean water?

- Show soil and other decayed material in water (mixing in a glass) continued ...
Materials: 5) Water (pure, dirty) 10)
1) Stone samples (river) 6) Glass 1 no. 11)
2) Stone (quarry) 7) Hammer 1 no. 12)
3) Gravel samples 8) 3 mm piece of sieve 13)
4) Sand samples 9) Handouts 14)




SEQUENCE OF LESSON:2 continued

TRAINER

PARTICIPANTS

Evaluation:
1 Ask types of stone and what are good for structure.

2 Ask cross questions about origin, advantage and disadvantage,
quality, size, strength and gradation of gravels.

3 Ask cross questions about size, harmful particles, gradation,
good source for getting sand.

4 Ask cross question about good, bad water.

Practical: (time needed - 2 hour)

- Tell all the participants to collect good and bad sand, gravel separately
and let them explain

- Make corrections if necessary & repeat important points

- reply

Practical

- search good & bad samples of
* gravel
* sand

- explain samples

COMMENTS BY TRAINER:




LESSON PLAN TOPIC: | SEARCHING STONE QUARRY

| Lesson No.:| 3

2) Participants able to find a suitable stone quarry

OBJECTIVES: 1) Realize advantages of a stone quarry & comparison between quarry stone & other stones

3) Observe the participants' knowledge in searching stone quarry

Time required:

CONTENTS: 1) Necessity of stone quarry, what is a stone quarry, its advantage Y2 hour

2) Soft (weathered) rock Y2 _hour

3) Hard rock Y2 hour

4) Useful stones Y2 hour

5) Method & tools required for stone quarry Y2 hour

6) Precaution required while working Y2___hour

Practical: Y2hour[ 3 Total hour

METHODS applied: @ practical @ lecture @ discussion

SEQUENCE OF LESSON:

TRAINER

PARTICIPANTS

- Why to search for stone quarry?
* easier to cut shaped stones

- What is a stone quarry?
* stratification of rock needed

- What is soft rock?
* show weathered rock
* show why it is not suitable

- What is hard rock?
* show samples
* explain advantage and disadvantage

- What are useful stones:
* medium / hard
* stratification
* advantage

- Precaution while working with tool
* possible happening

Brief repetition / explain task of searching quarry

Practical (time needed - ' hour)
- clarify, repeat if necessary

Evaluation:
- ask a few questions referring to the most important points

- questions

- questions

- questions

- questions

Practical:

Search for different sites that could be
used as stone quarries

- have to describe each site which is assessed
- explain where and why rock is good or bad

Materials: 5) Hammer
1) Find suitable (good & bad) sites  6)

Soft stone samples 7)

2)
3) Hard stone samples 8)
4) Good stone sample 9)

10)

11)

12)

13)

14)




LESSON PLAN TOPIC: | STONE DRESSING

Lesson No.:| 4

OBJECTIVES: 1) To know why stone dressing is done
2) To know types of stones

Time required:
CONTENTS: 1) Face stone / one side smooth 1/6  hour
2) Corner stone / two side smooth 1/6 hour
3) Bond stone / one side smooth 1/6 hour
4) Inside layer stone / no need for smooth face / cap stone 1/6 hour
5) Dressing quarry stone / river stones 1/6 hour
6) Hand dressing & chisel dressing 1/6 hour
Practical: 4 hours| 1  Total hour

METHODS applied: @ practical @ lecture

O discussion

SEQUENCE OF LESSON:

TRAINER

PARTICIPANTS

Why dressing stones:
- achieving good bond (maximum contact surface)

Rough breaking:
- observe existing cracks / faults
- useful size of rough blocks

Note:
- use handout while explaining
- give measurements in suitable unit (inch, centimeter)

1 Face stone
- one side smooth, other side roughly plain
- how it look / size
- where it is used
- show samples

2 Corner stone
- two side smooth, other side roughly plain
- same as above

3 Bond stone
- one side smooth, other side roughly plain
- same as above

- outlining the importance of bond stone! - questions
4 Inside layer stones

- same as above

- do not need to be dressed but it should not be broken, not round

- show how rough / smooth surface may be (show sample)

- show proper use of square bottom continued .....
Materials: 5) Stone breaking chisel 10)
1) Big stone blocks with suitable faul 6) Large breaking hammer 11)
2) Stone dressing hammer (1 kg)  7) Crowbar 12)
3) Stone dressing chisel 8) Handouts 13)
4) Square bottom 9) Goggles 14)




SEQUENCE OF LESSON:2 continued

TRAINER

PARTICIPANTS

5 Dressing quarry stone/river stone
- discuss which stone is easier to dress
- give emphasis on quarry stone

6 Chisel and Hammer dressing
- discuss on chisel dressing
* all faces except inner face should be smooth, with chisel dressed.
Stone bed and joints should not be more than 6 mm.
- discuss on hammer dressing
* all faces except inner face should be roughly smooth, with
hammer dress stone bed and joint should not be more than 12 mm
7 Precuation

- discuss on precaution during stone breaking/stone dressing

Evaluation:
- ask participants to describe different stones / features & use

Practical: (time needed 4 hours)
- handout, tools, explain use

- explain marking on stone

- show stone dressing

- watch and advise if problems are observed
- in between call participants to discuss common mistakes
- repeat important points

- take in experiences and comments from participants and discuss
(they might be more experienced than you in stone dressing)

Evaluation:

- observe together with participants the results of practical
- comment good and bad examples

Note:
- discuss hardening of chisels with local Kami

- rough breaking
- marking stones
- dressing at least 1 stone of each type

COMMENTS BY TRAINER:




LESSON PLAN TOPIC: | EARTH WORK EXCAVATION

Lesson No.:| 5

OBJECTIVES: 1) To know why foundation is excavated
2) To know how to excavate rock portions

Time required:
CONTENTS: 1) Bridge foundation digging and layout concept 11> hour
2) Excavation in soll 1/12 hour
3) Treating big boulders 11> hour
4) Excavation in rock 1/12 hour
5) Excavation for tower & anchorage block 11> hour
6) Treating slope excavation in rock 1/12 hour
Practical: (1 ¥4) hour| ‘2 Total hour
METHODS applied: @ practical @ lecture @ discussion
SEQUENCE OF LESSON:
TRAINER PARTICIPANTS
General:

1 Why digging a foundation
- to avoid sliding
- top soil not suitable for load exerted foundation
- anchorage has to be deep inside, covered by deadload

2 Earth work excavation
- topsoil, what is it?
- depth varies according to soil type
- which soil is better for construction - gravel, silty, clay
- what to do if seepage/spring is occurred
- slope cutting in slope hill

3 Boulders
- what to do with big boulder
- which size of boulder to remove, which one can remain

4 Excavation in rock

- purpose of excavation (stepping to avoid sliding & provide underground

for stone masonry / taking out soft rock)
- stepping for masonry
- borehole for anchors (see separate lesson)

Practical: (time needed 1 "4 hour)

- providing tools

- if possible divide trainees into two groups and give work separately
e.g. soil as well as rock excavation

- explain excavations to both groups alternatively

- explain to what level foundation should be dug

- show rock excavation

- show drawing example & layout as per drawing

Evaluation:
- ask questions

- questions

- questions

- questions

- dig exploration pit in a place where
topsoil & load bearing soil can clearly
be distinguished

- or show stratification at a river bank
if available

- prepare / cut on step into rock

- give answers

Materials: 5) Hammer

1) Shovel 2 nos. 6) Enamel - 1 can

2) Crowbar 1 no. 7) Marker pen - 1 pc.
3) Pick axe 1 no. 8) Mason thread 1 roll
4) Chisel 9) Square thread

10) Plum-bob
11)
12)
13)
14)




LESSON PLAN TOPIC: | MATERIALS TRANSPORTATION

Lesson No.:| 6

OBJECTIVES: 1) To know proper way of materials transportation
2) To know proper way of materials storing

Time required:

CONTENTS: 1) Cement transportation & storing 1/8 hour
2) Steel parts transportation & storing 1/8 hour
3) Cable transportation & storing 1/8 hour

Practical: 0 hour| 3/8 Total hour

METHODS applied: O practical @Iecture @ discussion
SEQUENCE OF LESSON:
TRAINER PARTICIPANTS

1 Cement Transportation & Storing

- discuss how cement is transported - question

- discuss how cement is stored
2 Steel parts transportation & storing

- discuss how steel parts are transported

- discuss how steel parts are stored

- question

3 Cable transportation & storing

- discuss how cables are transported

- discuss how cables are stored

- questions

4  Precuation

- discuss on safety during cable transportation
Evaluation:
- Transportation of cement/steel parts/cables
- Storing of cement/steel parts/cables
Materials: 5) 10)
1) 6) 11)
2) 7) 12)
3) 8) 13)
4) 9) 14)




LESSON PLAN TOPIC: | STONE MASONRY

Lesson No.:| 7

OBJECTIVES: 1) To know how to make stone masonry wall
2) To know the important points to get quality masonry

Time required:

CONTENTS: 1) Repetition of different type of stones used 1/8 hour
2) Location of different type of stones in SM Ya  hour
3) Laying of stones Ya  hour
4) Vertical joints in SM /Horizontal joints with fill stone 1/8 hour

Practical: 0 hour| 3% Total hour

METHODS applied: O practical @ lecture @ discussion
SEQUENCE OF LESSON:
TRAINER PARTICIPANTS

Different type of stones:
1 Repeat by asking participants
- face stone
- corner stone
- bond !! Importance
- inside layer stone
- remember above stone are :
* chisel dressed stone
* hammer dressed stone
- repeat about proper size

2 Location of different stones
- face stone
- corner stone
- inside layer stone
- bond (every 1 to 1.5 m)
Importance of bond stone to be emphasized / BS for achieving bond
within masonry

3 Laying of stones
- show how to choose proper stones

- avoid using small pieces to fill
- importance of laying inside layer stones properly
it should be in layer with corner and face stone
- maximum contact area to be achieved
- corner stones laid alternatively - level check / center live checking
- with chisel dressed stone beds and joints should not be more
than 6 mm
- with hammer dressed stonebeds and joints should not be more
than 6 mm

4 Vertical joints
- Vertical joints to be stone staggered - use of plumb bob

Practical: (Time needed 0 hour)
- observe and adjust/repeat if mistakes are made

Evaluation:

- emphasize again importance of
* Bond stones
* Proper laying of inside stones
* Staggered joints
by asking questions
Note: Bond, bond, bond!

- describe the different types of stones

- ask questions

- ask questions

- questions

Reply

Materials: 5) Cut stones

1) Stone dressing hammer 6) Hand out of DSM
2) Stone dressing chisel 7) Level pipe

3) Plum bob 8) Square bottom
4) Mason thread 9) Measuring tape

10) Enamel / Marker pen
11)
12)
13)
14)




LESSON PLAN TOPIC: | CEMENT

Lesson No.:| 8

OBJECTIVES: 1) To know for what purpose cement is used
2) To know why to store cement safely

Time required:

CONTENTS: 1) Properties of cement

Ya hour

2) Handling and storage of cement

Ya  hour

Practical: 0 hour ¥ Total hour

METHODS applied: O practical @ lecture @ discussion
SEQUENCE OF LESSON:
TRAINER PARTICIPANTS
1 Properties

- briefly how cement is made

- how cement is gluing stones, sand together (water)

- which cement gets set (moisture)

- nearly 5% strength will be lost each month in dry condition also - questions
2 Handling of cement

- purchase good brand cement

- transportation safely

- pilling of cement

- platform for storing cement, why?

- covering cement

- damage that can happen if cement is not handled properly

- show sample if possible

- show differences between compacted and completely set cement

- explain that set cement is no good even if it is crushed again - questions
Practical: (Time needed 0 hour)
Evaluation:
- Function of cement
- Handling of cement
- Storing of cement
Materials: 5) 10)
1) Handout 6) 11)
2) Cement 7) 12)
3) 8) 13)
4) 9) 14)




LESSON PLAN TOPIC: | CEMENT MORTAR / PLATE FORM |

Lesson No.:|

OBJECTIVES: 1) To know how to prepare mortar
2) To know the purpose of mortar

Time required:

CONTENTS: 1) Purpose of mortar 1o hour
2) Ingredients for mortar (sand, cement, water) 110 hour
3) How to mix mortar 1/10 hour
4) How to use mortar 10 hour
5) Plate form for cement mixing 10 hour
Practical: 2 hour| ‘2 Total hour

METHODS applied: @ practical @ lecture @ discussion
SEQUENCE OF LESSON:

TRAINER PARTICIPANTS

1 Purpose

- bond in highly loaded masonry

- increase contact area (for distributing load)

- protects against weathering

- outside plaster is not needed for strength, does not improve strength
- always wash stones before using the mortar

2 Ingredients
Cement

- repeat about quality by asking questions
Water / sand
- same as for cement
3 Mixing
- explain sand - cement ratio
1:1 for grouting in rock from drum anchorage
1:4 CSM (highly loaded) at limb wall
1:6 CSM 30 cm thick around tower and gravity lo °

4 Use of Mortar

5 Platform for cement mixing
- discuss on - why it is required?
- how to make it?
Quantity / time
- explain about how much quantity to prepare at one time
- explain, within which time it has to be used

Practical (time needed ' hour)

- show how to measure (cement, sand)

- sater cement ratio

- importance of proper ratio

- show result with too much water

- show result with too little water

- show how to mix - dry mix, wet mix

- show how to use the mortar (filling the joints)

Evaluation:
- Repeat important points by asking questions

- questions

- describe good cement
- describe purpose of cement

Mix their own mortar

Reply

Materials: 5) Masonry trowel
1) Cut stones (all types) 6) Mason thread
2) Sand 7) Plumb bob

3) Cement 8) Measuring tape
4) Shovel 9) Head pan

10) Level pipe
11) Water

12) Empty kerosene tine for water

13)

14)




LESSON PLAN TOPIC: | CEMENT / STONE MASONRY

| Lesson No.:| 10

IOBJECTlVES: 1) To know the special features of CSM

Time required:
CONTENTS: 1) Purpose of CSM / Places where CSM is use 'Is hour
2) Brief repetition of types of stones 'ls  hour
3) Procedures to build walls with CSM 'Is hour
4) Curing of CSM 'ls hour
Practical: 32 hours| 2 Total hour

METHODS applied: @ practical @Iecture @ discussion
SEQUENCE OF LESSON:
TRAINER PARTICIPANTS

1. Purpose of / Places for CSM
Characteristics
- better bond between stones
- better load distribution

Purpose
- load bearing for highly loaded parts/walls
- protection of top of walls

Places

- towers : 30 cm thick wall with 1:6 around of it

- Limb wall: with 1:4 around the RCC core

- top layers

- making the steps

- towers for N-Type and Truss: 40 cm thick wall with 1:6 around of it

2. Types of stones used
- ask participants about 4 type of stones

3. Procedures to make CSM-wall
Explain:
- quantity of cement mortar needed in masonry
- position of stone blocks and avoid using small pieces to fill
- how blocks have to be chosen and placed properly
- importance of laying inside layer stone properly
- maximum contact area to be achieved
- corner stone laid alternatively
- wetting of stone block before use
- explain about vertical & horizontal joints: thickness/staggered
- curing of cement stone masonry after 24 hours
- how to place mortar
- level checking / center line checking
- use of plumb bob to control vertical plain of wall
- do not use small piece of stone

4. Curing
- importance of curing
- methods of curing

Practical: (time needed - 3" hours)

- Showing by doing a piece of wall specially wetting of stones
* placing of mortar
* placing of stone

- Observe, comment mistakes

- call group together for discussing good & bad example

- Repeat important points

Evaluation: (Ask participants the most important points):
- purpose of CSM

- type of stones

- laying mortar & stones

- joints

- level check & measurement

- should repeat what they know from
Cement Mortar Lesson

- describe shape & purpose of
face stone, cornerstone, bond stone, fill stone

- repeat what they know from DSM

- build a piece of wall i.e. tower of
model bridge on their own

Materials: 5) Masonry trowel
1) Cut stone (all types 6) Mason thread
2) Sand 7) Plumb bob

3) Cement 8) Measuring tape

4) Shovel 9) Head pan

10) Level pipe

11) Water

12) Empty kerosene
13) Tin for water
14) Square bottom




LESSON PLAN TOPIC: | CONCRETE

Lesson No.:| 11

OBJECTIVES: 1) To know how to prepare concrete
2) To know how to use concrete

Time requireq:
CONTENTS: 1) Repetition on sand / cement / water / gravel ‘10 hour
2) Cement / sand / gravel ratio 'l1o hour
3) Water / cement ratio 'l1o hour
4) Mixing procedure 'l1o hour
5) Handling / Compaction / setting / curing 110 hour
Practical: 1% hour| %2  Total hour

METHODS applied: @ practical @ lecture

@ discussion

SEQUENCE OF LESSON:

TRAINER

PARTICIPANTS

1 Gravel, sand, cement, water
- ask question to see what participants still know from previous lessons

2 Cement/sand / gravel ratio
- explain meaning to ratio
- explain purpose of 1:2:4 concrete, 1:3:6 concrete
- workability of concrete

3 Water / cement ratio
- explain meaning
- explain importance: what happens if too much/too little water
- how to know (by seeing green concrete)

4 Mixing procedure
- measuring ingredients
5 Use of concrete
- explain concrete is used with reinforcement in D-Type
- explain concrete is used with boulders (plum concrete)
in N-Type and Truss

6 Handling
- placing

Compaction
- how to place concrete?

- how to compact: with rammer and rod/crowbar
Setting

- time for setting

- time for workability of concrete

Curing

- treatment after concreting: sun/shadow

- curing with water

- covering with jute bags

- time duration of curing: starting after 24 hours
- completely wet at least 7 days

- after occasionally 21 days

Practical: (time needed 12 hour)
- observe and make corrections if necessary
- repeat important points while trainees do the mixing

- explain about quality availability, prepare-
tion of ingredients

- questions

- questions

- questions

- Mix concrete

Evaluation:
- Repeat by asking questions concerning important points:
* water cement ratio * compaction
* mixing * curing
" placing
Materials: 5) Empty tine 10) Trowel masonry 15) Level pipe
1) Gravel 6) Shovel 11) Mason thread

2) Sand 7) Head pan 12) Square bottom
3) Cement 8) Rammer 13) Marker pen
4) Water 9) Rod / Crowbar 14) Plumbob







LESSON PLAN TOPIC: BORE HOLE Lesson No.: 12
OBJECTIVES: 1) To know how to make a bore hole with local tools
Time required:
CONTENTS: 1) Procedures for making bore hole 1/8  hour
2) Procedures for putting grout into bore hole 1/8 hour
Practical: % hour |4 Total hour
IMETHODS applied: @ practical @Iecture @ discussion

SEQUENCE OF LESSON:

TRAINER

PARTICIPANTS

1 Bore Hole
- Purpose

2 Grouting

- Procedure: drilling holes on rock
* starting of hole with long chisel
* drilling hole with crowbar + water
* drill holes covering against filling

- Precautions:
* flushing (cleaning) of bored hole before grouting
* cover mouth of holes for protection - questions

- what is grout?

- preparation of grout (cement sand 1:1)

- putting of grout into the holes

- placing anchor rod in the holes

- hitting on anchor rod for compaction

- do not touch grouted rod at least 24 hours

Practical: (time needed % hour)
- Showing by starting one bore hole

- Showing grouting practically - drilling a bore hole or at least part
- Showing anchor inserting the holes of it

Evaluation: (Ask questions)

- procedures
- precaution
- grout
- advantages - reply
Materials: 5) Large Hammer 10) Level pipe
1) Sand 6) Crowbar 11) Anchor rod
2) Cement 7) Water 12) Trowel masonry
3) Headpan 8) Rubber washer 13)
4) Long Chisel 9) Tin for water 14)




LESSON PLAN TOPIC:

[ ASSEMBLAGE OF REINFORCEMENT]

Lesson No.:| 13

OBJECTIVES: 1) To know the purpose of reinforcement
2) To know how to assemble reinforcement
Time required:
CONTENTS: 1) Purpose of reinforcement 1/12 hour
2) Reinforcement for deadman anchor / drum anchor 11> hour
3) Reinforcement for ww cable saddle / limb wall 1/12 hour
4) Preliminary cable handling 11> hour

Practical: ¥z hour| '

Total hour

METHODS applied:

@ practical @ lecture

@ discussion

SEQUENCE OF LESSON:

TRAINER

PARTICIPANTS

1

Purpose: (brief
- What is reinforcement ?
- Why is reinforcement used ?

Reinforcement for

a.

Deadman anchor (explain while assembling)
Explain different types of reinforcement

- rebars

- stirrups

Show how to assemble properly

Show how cable is placed around reinforcement
Show the placement of HDP pipe by inserting cable

b. Drum anchor

- same as above

Reinforcement for saddle and limb wall
- show the procedure the assembling

Preliminary cable pulling

* process of cable crossing in river
* cable end (tails)

- length

- position

Practical: (time needed "2 hour)
- advise on assembling

Evaluation:
- Repeat by asking questions

- assembling reinforcement of deadman
anchor

- measuring positions where cable has to
be placed

Materials: 5) Plastic sheets
1) Reinforcement Steelparts (see Annex [ 6)
2) Binding wire 7)
3) Pliers 8)
4) HDP pipes 20 mm dia 9)

10)

11)

12)

13)

14)




LESSON PLAN TOPIC: | FORMWORK

Lesson No.:| 14

OBJECTIVES: 1) To know how to prepare formwork
2) Why to prepare formwork

Time required:

CONTENTS: 1) Formwork for deadman anchor 1/12 hour
2) Formwork for drum anchor 1/12 hour

3) Formwork for WWC & HRC saddle / removing 1/12 hour

hour

Practical: ¥ hour | /4 Total hour

METHODS applied: @ practical @ lecture @ discussion
SEQUENCE OF LESSON:
TRAINER PARTICIPANTS

1,. Importance of formwork
- keep concrete in right place
- time needed for concrete to set
(damage done by too early removal)

Materials used for formwork
(advantages / disadvantages
- stones

- planks

- chitras / plastic

2 Formwork for deadman and drum anchor / saddles
- with chitra / plastic
- with wooden planks
- with flat stones
- how to fix it

3 Setting HDPE pipe
- cutting for appropriate bend - outside & bond/several places
- wrapping the pipe with plastic
- inserting cable
- placing in deadman - tail always lower side of deadman

Practical: (time needed 2 hour)
- assist & comment

- prepare formwork for drum anchor

Materials: 5) Square bottom
1) Chitra / plastic sheets 6) Plumbob

2) Stones 7) Marker pen

3) Binding wire 8) Pliers

4) Mason thread 9) Wooden planks

10) Measuring tape
11) Nails
12)

13)

14)




LESSON PLAN TOPIC: | CABLE SETTING Lesson No.:| 15

OBJECTIVES: 1) To know about the process of cable setting
2) To know about cable tension and its effect.

Time required:

CONTENTS: 1) Cable setting / sag setting 1., hour
2) Bulldog grip tightening 11> hour

3) Precaution 1/12 hour

hour

Practical: “%hour| /4 Total hour

METHODS applied: @ practical @Iecture O discussion
SEQUENCE OF LESSON:
TRAINER PARTICIPANTS

1 Cable setting / sag setting
- cable pulling
- procedure of setting sag
explain a bit on influence of sag (big / little)

2 Bulldog grip tightening/walkway fitting
- tightening process
- spacing / position
- required numbers

3 Precaution
- safety measure against accident

Practical: (time needed 2 hour)
Show stepwise procedure of cable pulling, fitting bulldog grips - fitting bulldog grips

- place model walkway parts

Materials: 5) Gabion 8 mm @ 10)
1) Cable 13 mm ¢ 6) Model steeldeck 11)
2) Bulldog grips 13 mm ¢ 7) 12)
3) Slide wrench 8) 13)
4) Model Walkway parts 9) 14)




LESSON PLAN TOPIC: |

DEADLOAD (Gravity Load)

| Lesson No.:| 16

OBJECTIVES: 1) To know about process of walkway erection
2) To have an idea about erecting deadload
3) To know about quality of deadload
Time required:
CONTENTS: 1) Why deadload is necessary ? '/8 hour
2) Brief repetition of types of stone/quality /8 hour
4) Preparation of bridge entrance & stepping '/8  hour
3) Procedures to give deadload '/8 hour

Practical: 2 hours| !2 Total Lesson

METHODS applied:

@ practical @ lecture

@ discussion

SEQUENCE OF LESSON:

TRAINER

PARTICIPANTS

1 Why dead load (gravity load)
- against sliding
- cornering backstay cables with DSM
- retaining wall

2 Types of stone/quality
- Repetition of stone block
- require types of stone blocks
- bonds (vertical/horizontal) layer of layer
- fill stone packing in layer by layer with corner and face stones
- top scaling with CSM
- finishing

3 Procedure
- preparation for deadload foundation
- erecting SM wall
- concreting around cables
- completion according to design drawing

4 Bridge entrance/stepping
- cavity of cable
- speaking with CSM

Practical: (time needed 2 hours)

Materials: 5) Cut stones

1) Stone dressing hammer 6) Handout of stone masonry
2) Stone dressing chisel 7) Level pipe

3) Plumbob 8) Cement

4) Mason thread 9) Sand

10) Aggregate

11) Water

12) Shovel

13) Masonry trowel
14) Headpan

15) Empty reservoir tin




LESSON PLAN TOPIC: | WALKWAY ERECTION Lesson No.:| 17
OBJECTIVES: 1) To know about process of walkway erection

2)

3)

Time required:

CONTENTS: 1) Cross beam fitting /12 hour

2) Steel deck fitting /12 hour

3) Fence weaving /12 hour

Practical: % hours] /4 Total Lesson

[METHODS applied:

@ practical @ lecture

@ discussion

SEQUENCE OF LESSON:

TRAINER

PARTICIPANTS

1 Cross beam fitting
- spacing
- use of Tokche
- suspender spacing / binding

2 Steel deck fitting
- Staggered

- starting and ending
- bolt tightening with washer rethreading

3 Eence net fitting
- process of net fitting
- Enging of wire net
- completion according to design drawing

Practical: (time needed 2 hour)

Show procedure to fit walkway

- place model walkway parts

Materials: 5) Model steel deck
1) Model cross beam 6)
2) Bolts/washers 7)
3) Slide wrench 8)
4) J-hook 9)

10)
11)
12)
13)
14)
15)
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Annex-A

Demonstration Model Bridge Training Programme

Activities Schedule
Duration of Training: 8 days
Total working hours per day: 6 hours
Date Main Activities M ethod of Duration Time | Remarks
teaching (hours) (hours)
Preparalipn; Openi qglof Training;
;téogggﬂlc;} (t)(:] ;Part|C| pants; Rules 09% _ 11% 2
IntroductiontoDMBT _ ________ | Lecture | _ 119-12% | i I
18 Day Khaja L _____l__ 120-13% | 1 ..
_Bridgebuilding process ________ | Lecture, Visual | __ 13%-13% | Y | .
.............. Local materials: Quantities | Theory | 13%-14% | % |
_Local materials: Quantities | Practicl | 145-14% | v |
_Searchingstonequarry | Theory | a®-15% | v |
_Searching stonequarry _________|_ Practical | __ 15°-15% | Ye | ______.
Evaluation / Feedback session 15% — 16% Yy
Recap of yesterday sesson | | 09%-09® | Y |
Stonedressng | Theory | | 09 -10% | S
2% Day | pivison ofwork | Groupwork | 05-10 | % |
_Stonedressing (red size) _______ | Practical | __ 100-12% | . N
-------------- Khaja . qpe_q30 1
_Stonedressing (redl size) _______|_ Practical || __ 13%-15%_ | | 2% | ..
Evaluation / Feedback session 15% — 169 Y4
Recap of yesterday sesson | | 09%-09® | Y |
_Stonedressing (model size) | Theory/Practical | 09°-12% | 2% |
Dy \khga ] 129-13° | I
_Local resource mobilization | Game/Dis._____| __ 130-14% | . I
"""""""" Earth work excavation _________ | Theory/Practical || 14®-15% | 1% | _____________
Evaluation / Feedback session 15% — 169 Y4
Recap of yesterday sesson | | 09°-09® | v |
Stonemasonry | Theory | | 09*°-10° | % |
Cement, steel parts, cables & its Theory 10% - 10% Ya
4" pay |hendling ||l ..
_Cement mortar / platform _______ | Theory | __ 100-11%°_ | % | .
-------------- Cement stonemasonry (CSM) | Theory | 11%-11% | % | ______
LayoutforCSMwal | Practical | 11*0-12% | % |
Khgja ] 129-13% | i
_Cement mortar preparation ______ | Practical . ____| __ 13%-13% | % | .
Cementstonemasonry | Practical | 13%0-15% | 2% |
Evaluation / Feedback session 15% - 16% Y




Duration of Training: 8 days
Total working hours per day: 6 hours

Date Main Activities M ethod of Duration Time | Remarks
teaching (hours) (hours)

Recapof yesterday sesson | | | 09%°-09% | Yo | .
Cementstonemasonry | Practica | 09 -14% | 1 |
Concrete | Theory | oe-1% | v |
Borehole ________________|_ Theory ______|__ ne-u® | Ya |
5" Day | Boreholewithlayout | Practica | ne-12* | %o
Khgja 12%-130 | '

------------- Assembling of reinforcement in Theory 13% 13150 Ya
sddles dumanddesdman |\ | |
Layoutfor limowall | Practical | 13%°-13%° | % |
_Formworks for drum and saddles | Theory/Practical |~ 13®-14% | O
_Concreting of drums and saddle | Practical | _ 14°-15% | i

Evaluation / Feedback session 15% — 16% Ya
Recapof yesterday sesson | | 09%°-09° | Yo | _______
_Limb wall with model stone | Practical | 09 -12% | 2% | .
6" Day |Khgja | 12°-13% | i
_Layout for HRC saddleand form __ | Practical | _ i e e . 7 S IS
-------------- Seddle setting/ concreting | Practicd | 13%-14% | Y |
Formwork for desdman | Theory/Practical | 14%°-15% | 1% |

Evaluation / Feedback session 15% — 16% Ya
_Recap of yesterday session ______|_____________|__ 09°-09® | Y | _ _____________

Assemble reinforcement for Practical 0915 — Q9% Ys
deadman
Cablesetting | Theory/Practical | ~ 09®°-10% | % | .
7 pay | Concretingofdeadman | Practical | 0°-10° | Y |
Gravityloed | Theory | o*-11% | % |
.............. Gravityload | Praticd | 11%-12% | % |
Khgja | 12%-13% | i 0
Gravityloed | Practica | 13°-14% | 1 |
Walkway erection | Theory/Practical |  14%-14% | % |
‘Major and routine maintenance | Discusson | 14°-15% | e

Evaluation / Feedback session 15% — 16% Ya
_Recap of yesterday session ______|_____________|__ 09°-09® | Y | _ _____________
Decisonmakingprocess | Lecturelvisual | 09*-10% | | I
8" Day | Correspondence | Lecturelvisud | 10°-11% | S
_Involvement of Bridge Builder _ __ | Lecturelvisual __ | no-12° | Y |
.............. Khaja 130 1
_Documentation/Project Book_ ____ |_ Lecturelvisual | __ 13°-15% | . 2% | .

Closing session 15% — 169 Ya
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Annex-C

Photographs

Photos of:

1.
2.

10.
I1.
12.
13.
14.
15.
16.

Training inauguration and introduction
Stone dressing

Local material collection

Site selection

Center line fixing

E/W excavation in soil

Cement stone masonry

Rock holes for drums

Grouting vertical rods in rock holes
Casting for drum anchor

Tower with WWC Saddle concreting
Fixing cable and deadman anchor
Deadman concreting

Concrete for cable covering
Walkway erection

Overall view of the completed model bridge



Training
inauguration and
introduction

Stone dressing

iz

Local material
collection




4.  Site selection

5. Centre Line Fixing

6. E/W Excavation in
soil




7. Cement stone
masonry on 1:1
stone block’s tower
base

8. Rock holes for
drums

9.  Grouting vertical
rods in rock holes
for drum anchor




10. Cement for drum
anchor

11. Tower with
WWC saddle
concreting

12. Fixing Cables
and reinforce-
ment for
deadman anchor




14. Concrete for cable covering



15. Walkway erection

16. Overall view of the completed model bridge



List of Materials

Annex-D

List of materials required for DMBT District
Period: Venue:
Quantity | Quantity Unit
S. No Items from store | to store Remarks
A TOOLS FOR TRAINING
1 Large Hammer (3 kg ) 2 No.
2 Stone breaking chisel 4 No.
3 Stone dressing hammer (1 kg) No. provide to each trainee
4 Stone dressing chisel No. provide to each trainee + 5 extra
5 Crowbar (1 1/4") 2 No.
6 Shovel 2 No.
7 Plumbob 4 No.
8 Level pipe (5m) 2 No.
9 Trowel masonry 4 No.
10 Measuring tape (5 m) 2 No.
11 Slide wrench (8") 2 No.
12 Slide wrench (12") 2 No. for fence weaving purpose
13 Head pan 4 No.
14 Square bottom | . No. 1 for 2 participants
15 Mason thread 2 Roll
16 Red enamel ( 50 ml) 1 Can
17 Empty kerosene tin 2 No.
18 Pliers 2 No.
19 Pick-axe 2 No.
20 Hacksaw Frame 1 No. To show the trainees
21 Hacksaw Blade 2 No. To show the trainees
B STATIONARY
1 Dot pens No. provide to each trainee
2 Note book (small ) No. provide to each trainee
3 Stamp pad 1 No.
4 Hand Book for Bridge Builders No. provide to each trainee
5 Base paper / Brown paper 2 Sheet
6 Voucher for payment 1 Set.
7 Marker pen ( Red & blue ) 2 No.
8 Color film 1 No.
9 Camera 1 No.
10 Tea glass 2 No. arrange locally
11 Knife (sikal) 1 No. arrange locally
12 Scissor 1 No.
13 Inexpensive bag 1 No.
14 DMBT report 1 No. For reference
15 Photo album 1 No. to show the photos
16 DMBT Guidelines 1 No. For trainer
17 Name plates / pins / paper Set provide to each trainee
18 DMBT Banner 1 No.
19 Triangular scale 1 No.
20 Yojana khata Set 1 set for 1 bridge site




Annex-D

Quantity |Quantity Unit
S. No [ltems from store |to store Remarks
Cc SAFETY ITEMS
1 Goggles provided to each trainee
2 Safety belt 2 For demonstration
3 Life jacket 2 For demonstration
4 First-aid Box 1
D MODEL BRIDGE PARTS
1 Longitudinal Bar ( dia. 8mm-1m lon 4 No. From store or prepare at site
2 Longitudinal Bar (dia.8mm-.8m 2 No. |From store or prepare at site
3 L- Bar 4 No. From store or prepare at site
4 Anchor Rods (dia.8mm -.25m long 10 No. |From storeor prepare at site
from gabion wire
5 Stirrups (Rectangular ) 9 No. From store or prepare at site
6 Stirrups (Round) 10 No. From store or prepare at site
7 Cross Beam 11 No. Model Beam
8 J-Hooks/Bolts/Nuts 22/88/12 No. Model parts
9 Steel deck 5/1 No. 5 Standard / 1 half panel
10 HDPE Pipe (1/2" dia. ) 0.7 m x 4 pc 2.8
11 Cable (dia.10mm ) 2 pcs x 10 m 20
long
12 Cable (dia. 8 mm) 2 pcs x 10 m 20 m
13 Cable Clamp (dia. 10mm ) 12 No.
14 Cable Clamp (dia 8 mm) 12 No.
15 |cement 2 Bag
16 Gabion Wire (12 SWG ) 1 Kg
17 Binding Wire 0.25 Kg
18 Plastic Sheet 5 m
19 Erection Hook (for D & D) 4/3 No. prepare at site from gabion wire
20 Handrail cable saddle 4 No.
21 Walkway cable saddle 2 Set including spacer angle

Prepared by:

Name/Signature

Delivery date:
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Annex- F

PARTICIPANTS' ATTENDANCE SHEET
Demonstration Model Bridge Training Program

Daily Attendance of Trainees / Rsource person(s)/Observers

Period: to District: ......oovvii,
Venue:

Address Month:

. [Name (VDC-Ward No) Remarks
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Prepared by: ...................



Annex-G

EVALUATION SHEET OF PARTICIPANTS
Demonstration Model Bridge Training Program

District: Venue:
Date: ..cceevnennn. (o P No. of participants: ..........................
No. of Sites:
S. No. [Name Address Bridge Name Topic wise evaluation (score)
Stone Technical | Construction | walkway Overall
Dressing |knowledge| process erector SOS score [Remarks

Rating : A = Excellent, B = Good, C = Fair
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Annex-J

Reference for DMBT

TAFHIER ATNT FTART I
How to build a local trail bridge - by BBLL Kathmandu

Brochure of BBLL
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Handbook for Bridge Builder
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Suspension Bridge

Span ==
Main Cables ~% Handrail 3 = Backstay
/ =] Cables Angle
» (%]
T ¥ 7
[T T _
" T Camber Walkway
\‘ Deck Main Cable
v Anchorage
Spanning Cables
Walkway and Tower
Foundation
“T=~ Saddles
L1
> Top
< Element
“ oe°
£ N W
= /
2 K] Intermediate
5 | Element
=
o N
4
™\
< Base
/ Element
Temporary Erection clc,=2.50 clc,=2.50 cl/c,=2.50 cfc,=3.50
Element is part of Base | « . . . . ’ ’ .
Element
Tower Type 1 2 3 4
Tower Height 5.50m 7.35m 9.20m 11.05m
No.of Main
Cables 2 2 2 4
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