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CHAPTER 1 BACKGROUND AND OBJECTIVES OF 
THE PILOT PROJECT 2-1 

On 15th August 2007, a big earthquake hit the coast of Ica Region leaving in its wake a lot of 
victims and material damages. According to the INEI a total of 52,134 houses were collapsed 
as a consequence of this earthquake.  

The results of the building survey, made by the JICA Study Team, reveal the quick 
reconstruction needs of safer housing using confined masonry to reduce also the risk of 
damage from future earthquakes. However, there are many victims living in poverty who do 
not have the correct knowledge of earthquake prevention for their own houses. 

Pilot Project 2.1 aims at promoting safer housing construction after the earthquake by 
training of minimum requirements for safer housing through construction of Scale model 
housing 

Pilot Project 2.1 was carried out by SENCICO (National Training Service in Construction 
PERU) contracted by the JICA Study Team on the Pilot Project. The JICA Study Team 
provided SENCICO with the drawings of a Scale model house based on the minimum 
requirements for safer housing using confined masonry and supervised SENCICO’s work. 
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CHAPTER 2 DESCRIPTION OF THE PROJECT 2-1 

2.1. Target Area 
The target area of Pilot Project 2.1 was Pueblo Nuevo district in Chincha province of Ica 
region. The Pilot Project site, where training of minimum requirements for safer housing 
through construction of Scale model housing was held, was the vacant lot of the public 
market located near the municipal hall. 

2.2. Project Component 

2.2.1. Preparation Stage 

Before contracting with SENCICO on Pilot Project 2.1, the JICA Study Team formulated a 
training concept. The training concept is that training sessions are not for construction itself 
of safer housing but for monitoring construction of safer housing. Confined masonry was the 
targeted house structure of training. Trainees were ordinary people who have no construction 
knowledge. Therefore, the idea of Scale model housing, which leaves the construction work 
unfinished according to building construction process, was applied to the training concept. 
The Scale model house proved convenient for the trainees to easily understand the minimum 
requirements for safer housing for each construction process. The drawings of a scale model 
house were prepared by the JICA Study Team (See Appendix 1). 

At the preparation stage, SENCICOI-Ica, which is the Ica regional organization of 
SENCICO, prepared an instruction manual (See Appendix 2) and a participant textbook (See 
Appendix 3) under the instruction and supervision of the JICA Study Team. The trainees 
were selected by SENCICO-Ica after Pueblo Nuevo municipality had collected candidates. 
The JICA Study Team requested the municipality to submit a list of trainees in order to select 
the trainees smoothly.  

2.2.2. Implementation Stage 

During the implementation stage, training on the dissemination activities of safer housing 
was carried out by SENCICO-Ica. The training sessions consist of the 16 units of the 
participant’s textbook. Twenty trainees learned minimum requirements for safer housing 
using confined masonry while they constructed a full sized Scale model house under the 
management of SENCICO-Ica. According to the contract with the JICA Study Team, 
SENCICO-Ica provided trainers, textbooks and some safety wear for construction. The 
trainees were examined to confirm their understanding of the training sessions every week 
by trainers dispatched from SENCICO-Ica. In addition, JICA Study Team examined the 
trainees twice: in the middle and at the end of training. 
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2.3. Principle Idea of Training made Use of Scale Model House 
Training made use of Scale model house was guided by the following principles.  

(1) Dissemination of minimum requirements for safer housing 

The minimum requirements for safer housing using confined masonry are necessary to 
disseminate people who want to reconstruct their own houses after an earthquake. 

(2) Scale model house 

Scale model house is a realistic sized building of 3 meters wide and 6 meters long and 2.5 
meters high using confined masonry as shown in Figure 2.1. The house consists of two parts: 
a completed part of construction and an incomplete part of construction. The incomplete part 
exposes the following construction parts: excavation and foundation, column with steel 
assembly and brick wall, ring beam, and roofing. Those incomplete parts can show the 
minimum requirements of safer housing of the construction parts. 

Therefore not only trainees but also visitors can see and get to know the minimum 
requirements from the structure in the Scale model house. 

               
 
  
 
 
 

 

 

 

 

 

 

 

 

Source: Study on Housing Reconstruction with Seismic-resistance Houses in the Republic of Peru, JICA 
Study Team 

Figure 2.1 Isometric Drawing of Scale Model House 

(3) Training of the Minimum Requirements for Safer Housing using Confined 
Masonry through Construction of a Scale Model House 

Pilot Project 2.1 was carried out at the same place as Pilot Project 2.2; it which consists of 
several events such as one-day training, role playing, and video show of shaking table. Pilot 
Project 2.1 also created a showcase indicating the minimum requirements for safer housing 
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using confined masonry. The showcase gives trainees of Pilot Project 2.2 and passers-by a 
chance to get to know the minimum requirements visually. 

The trainees of Pilot Project 2.2 could maintain their attention by participation in real 
construction of safer housing and learn the minimum requirements practically due to the 
realistic sized parts of Scale model house. The effect of training including the participation in 
the construction is much higher than lecture-type training. 

2.4. Schedule 
Pilot Project 2.1 was implemented as the following schedule shows below.  

Table 2.1 Work Schedule of Pilot Project 2.1 (at preparation stage) 
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1
HAND IN OF TRAINNING
COURSE SCHEDULE
AND SYLLABUS

2
MINIMUM
REQUIREMENTS
SUBMISSION FROM JICA
STUDY TEAM

3

SUBMISSION OF
DRAWINGS OF CUT
MODEL  HOUSE  TO
SENCICO

4
MINIMUM
REQUIREMENTS FINAL
FROM JICA STUDY TEAM

5
FINALDRAWINGS OF
CUT MODEL  HOUSE

6

THE PARTICIPANT
MANUAL PREPARED BY
SENCICO ON
SUPERVISION OF JICA
STUDY TEAM

7

THE INSTRUCTION
MANUAL PREPARED BY
SENCICO ON
SUPERVISION OF JICA
STUDY TEAM

8
MEETING IN SENCICO-
ICA WITH  SUPERVISOR,
INSTRUCTOR AND

9
CONTENT AND
ELABORATION OF
TRAINNING COURSE

10
EDITION OF TRAINNING
COURSE POSTER

11
PARTICIPANTS
COLLECTION

12
PARTICIPANTS
SELECTION

13
PARTICIPANTS MANUAL
PRESENTATION AND
PRINTING

14
INSTRUCTOR MANUAL
PRESENTATION AND
PRINTING

15
PARTICIPANT MANUAL
PRINTING (English)

16
INSTRUCTOR MANUAL
PRINTING (English)

17
MAKING OF SCALE
MODL OF CUT MODEL
HOUSE

18
TRAINNING COURSE
FOR PUEBLO NUEVO
PARTICIPANTS

19

MONITORING OF
TRAINNING COURSE
FOR PUEBLO NUEVO
PARTICIPANTS

20 FINAL REPORT (spanish)

No. WORK DESCRIPTION

schedule

 
Source: Study on Housing Reconstruction with Seismic-resistance Houses in the Republic of Peru, JICA Study Team 



Volume 4-1 

 

2-4 

Table 2.2 Work Schedule of Pilot Project 2.1 (at implementation stage) 

M T W T F S S M T W T F S S M T W T F S S M T W T F S S M T W T F S S M T W T F S S M T W T F S S M T W T F S S M T W T F

15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 1 2 3 4 5 6 7 8 9 10 11 12 13 14

1 KNOWING YOUR LAND AND READING THE DRAWINGS 20
2 CLEANING, LEVELING AND TRACING ON YOUR LAND 18
3 EXCAVATING THE DITCH 10
4 MAKING THE CONFINED COLUMN 22
5 BUILDING THE FOUNDATION 10
6 MAKING THE FRAMEWORK FOR RC TIE BEAM 20
7 MAKING FORMWORK FOR TIE BEAM 20
8 BUILDING THE TIE BEAM 10
9 INSTALLING THE FIRST BRICK ROWS 9
10 BUILDING THE WALLS 27
11 MAKING THE FRAMEWORK AND POURING THE MIX IN

CONFINED COLUNM
20

12 MAKING THE FORMWORK FOR RING BEAM 20
13 MAKING THE FRAMEWORK FOR RING BEAM 18
14 MAKING THE FORMWORK FOR LIGHT SLAB 22
15 MAKING THE FRAMEWORK FOR LIGHT SLAB 18
16 BUILDING THE LIGTH SLAB 12

276

Nº Training unit
OCTOBER

COURSE TOTAL 

SEPTEMBER NOVEMBER

 Le
ss

on
 ho

ur
s

 
Source: Study on Housing Reconstruction with Seismic-resistance Houses in the Republic of Peru, JICA Study Team 
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CHAPTER 3 OUTLINES OF OUTCOMES OF THE 
PROJECT  

3.1. Training Materials 

3.1.1. Drawings of a Scale Model House 

Drawings were prepared based on the Scale model house using confined masonry which 
presents the minimum requirements for safer housing. 

3.1.2. Instruction Manual 

The instruction manual of the project was prepared based on a regular instruction manual 
developed by SENCICO-ICA. It consists of training system and curricular program 
including lesson plan on the instruction manual. The instruction manual mainly describes 
functions of trainer, the basic policy of planning and programming the education action, and 
developing the course program. 

3.1.3. Participant Textbook 

Participant textbook has 16 training units which follow the construction process. In the 
textbook, each unit shows an image of a construction step and the work in conformity with 
the minimum requirements; it has many illustrations for readers who have no experience of 
housing construction. 

Unit 1: Knowing your land and reading the drawings 

Unit 2: Cleaning, leveling and tracing land 

Unit 3: Excavating for the foundation 

Unit 4: Making confined column 

Unit 5: Building foundation 

Unit 6: Making framework for reinforced tie beam 

Unit 7: Making formwork for reinforced tie beam 

Unit 8: Building the tie beam 

Unit 9: Installing the first brick rows of the wall 

Unit 10: Building the wall 

Unit 11: Making the framework and pouring concrete in confined columns 

Unit 12: Making the ring beam formwork 

Unit 13: Making the framework for ring beam 
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Unit 14: Making the light slab formwork 

Unit 15: Making the framework for light slab 

Unit 16: Building light slab 

3.1.4. Scale Model House 

A Scale model house is made for trainees to easily understand each part of the structure 
during their training. The model is made with a scale of 1:16.6. The model is displayed for 
all people coming to the project site.  

3.1.5. Introduction Materials of Training of Minimum Requirements for Safer 
Housing through Construction of Scale Model House 

The JICA Study Team prepared both a photo collection and a video on the training sessions 
by training unit. Those can be used as the dissemination materials of the minimum 
requirements for safer housing using confined masonry. 

3.2. Results of Training of Minimum Requirements for Safer 
Housing Through Construction of Scale Model House 

(1) Participants of training 

Twenty (20) participants out of forty four (44) nominees were selected and announced by a 
local TV and public board of the municipal hall before start of training. However; only 
twelve (12) participants came to the training place on the first day of training. After the JICA 
Study Team contacted directly with or gave phone calls to the remaining participants about 
coming to training, four (4) more participants joined from the third day. Since there was still 
lack of participants, the shortage of participants was filled by contacting with the persons 
who were not originally selected among the nominees. The list of attendees is shown in the 
Appendix 4. 

(2) Examination results made by SENCICO-Ica 

SENCICO-Ica conducted examination after every training unit. Sixty (60) percent was the 
passing mark on the examination. The examination results are shown in Table 3.1. The 
number of trainees answering the examination correctly was about 70% in all units. 
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Table 3.1 Examination results made by SENCICO-Ica 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

Source: Study on Housing Reconstruction with Seismic-resistance Houses in the Republic of Peru, JICA Study Team 

(3) Examination results made by JICA Study Team 

In addition to the examination made by SENCICO-Ica, the JICA Study Team conducted an 
examination of training sessions twice. The results of the examinations are shown in Table 
3.2. The questions with lower correct number of answers were the following. 

Q.4 (soil type) was 5% in the first exam. and 20% in the second exam. Q.5 (minimum size of 
foundation) was 60% in the first. Q.16 (concreting column) was 65% in the second exam. 
Q.21 (brick laying) was 65% in the second exam. Q.23 (Overlapping column in first floor) 
was 40% in the second exam. Correct percent of answers in the other questions was 70% or 
more.  

1 KNOWING YOUR LAND AND READING THE DRAWINGS
71

2 CLEANING, LEVELING AND TRACING ON YOUR LAND
72

3 EXCAVATING THE DITCH 72
4 MAKING THE CONFINED COLUMN 72
5 BUILDING THE FOUNDATION 72
6 MAKING THE FRAMEWORK FOR RC TIE BEAM 72
7 MAKING FORMWORK FOR TIE BEAM 72
8 BUILDING THE TIE BEAM 72
9 INSTALLING THE FIRST BRICK ROWS 71
10 BUILDING THE WALLS 71
11 MAKING THE FRAMEWORK AND POURING THE MIX IN

CONFINED COLUNM 73
12 MAKING THE FORMWORK FOR RING BEAM 71
13 MAKING THE FRAMEWORK FOR RING BEAM 72
14 MAKING THE FORMWORK FOR LIGHT SLAB 72
15 MAKING THE FRAMEWORK FOR LIGHT SLAB 70
16 BUILDING THE LIGTH SLAB 72

71.6Unit Total

Percent of
trainee number

answered
correctly (%)

Nº Training unit
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Table 3.2 Results of the training examination made by JICA Study Team 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Study on Housing Reconstruction with Seismic-resistance Houses in the Republic of Peru, JICA Study Team 

 

 

First
examination

Second
examination

1 What do you understand by safer houses? 100%

2 Which are the three major factors of minimum
requirements for safer housing? 95%

3 How important is the quantity of water in the safer
housing construction? 95% 70%

4 Which type of soil is not good to build your house? 5% 20%

5 Which is minimum depth and minimum wide of the
foundation? 60%

6 Which is the minimum distribution of hoops in a
column? 100% 100%

7 What is the correct concrete proportion for a
foundation? 95%

8 If the ditch bottom is difficult to level, which solution is
correct? 100% 95%

9 In case of which type of soil should a tie beam
reinforced? 100% 100%

10 What is the reason to draw cross lines on the
foundation surface during forge (before hardening) ? 100% 95%

11 What is the correct concrete proportion for a RC tie
beam? 70% 95%

12 What is the best procedure to prepare concrete? 85%

13 What is the correct concrete proportion for column,
ring beam and light concrete slab? 90%

14
Why is it important to wet the concrete (curing) after
the formwork is taken out? 100%

15
What is it important to homogenize the fresh concrete
immediately after pouring? 100%

16 Complete the following sentense? Concrete pouring in
a column shall be done from-------- 65%

17 How thick is the correct mortar mix ina masonry wall? 100%

18
How long is the maximum distance between columns
in case of bricks installed in the stretcher bond mode? 95%

19 How thick is the correct concrete covering when the
finish is plaster or polished surface? 90%

20 Where is the critical zone for column in which hoops
have to begin to be installed? 90%

21 Why is it important to lay brick row without mortar in a
wall before constructing the wall? 65%

22 What is the best connection system between a wall
and a column? 100%

23 Is it possible to overlap steel reinforcement bars in a
first floor column? 40%

24 Why is it important to pour concretethe ring beam and
light concrete slab together? 95%

No. Question
Ratio of correct answers
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