


 

 

 

 

MANUAL FOR SAFE SCHOOL CONSTRUCTION

 



 

Table of Contents 

 

1. School Construction Design ........................................................................................... 1 

1.1 Actual Situation of School Design ............................................................................ 1 

1.2 Actual Situation of Relationship between Indonesian Ministries ............................... 2 

1.3 Reform of Indonesia Seismic Criteria ....................................................................... 2 

1.4 Need for Revision of School Standard Drawings of Ministry of National Education .. 3 

1.5 Method of Standard Design Creation ....................................................................... 3 

1.5.1 Basic Policy ....................................................................................................... 3 

1.5.2 Structural Analysis Method ................................................................................ 5 

1.5.3 Calculation of Seismic Force ............................................................................. 5 

1.6 Construction Cost Increase due to Seismic Design (estimate) ................................. 6 

1.7 Summary and Utilization of Investigation Results ..................................................... 7 

2. Construction Supervision Manual ................................................................................... 8 

2.1 Contents .................................................................................................................. 8 

2.2 Effectiveness ........................................................................................................... 8 

Attachment-1: Letter of agreement on quake-resistant school construction from the Ministry of 

National Education ................................................................................................................ 9 

Attachment-2: Letter of acceptance of standard drawings of school construction by seismic 

zone from the Ministry of National Education ........................................................................10 

Attachment-3: Letter received from the Ministry of Public Works Projects of Padang Province, 

Indonesia ............................................................................................................................. 11 

 

 



1 

1. School Construction Design  

1.1 Actual Situation of School Design  

Schools in Indonesia are designed based on the school facility standards and guidelines formulated by 

the Ministry of National Education. However, the facility standards and guidelines mainly refer to 

such modules as the type of rooms to be built and standard dimensions with no coverage on structural 

standards.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Schools in Padang Pariaman District are constructed with thin pillars and beams and regular 

reinforcing bars after the earthquake in the same manner as before the earthquake. Schools that are 

newly built with AudAID are also built in accordance with the standards and guidelines. This shows 

that school construction are not following revisions of Indonesian seismic standards that were revised 

in 2002 and 2010. 

 

150

15
0

4-φ12

Hoop
Φ8@150

150

2
0
0

2-φ12

2-φ12

ST
Φ8@150

8,000

7
,0

00
1,

8
00

Class room

Ground Floor Plan

Elevation

Class room Class room

8,0008,000

(8
,0

0
0)

7,000 (8,000) 1,800

3
,5

0
0

Section

Tie Beam 150x200

Beam 
150x300 (150x150)

Column
200x200
(150x150)

Brick wall

Post 150x150

Floor Plan and Elevation of 

Standard Indonesian Schools 

Sectional View of Standard 

Indonesian Schools  

Sectional View of Pillars of 

Standard Indonesian Schools Sectional View of Beams of 

Standard Indonesian Schools 



2 

1.2 Actual Situation of Relationship between Indonesian Ministries 

The ministerial order of the public works project 

No45/PRT/M/2007 contains a description in 

“Considering e” that public buildings constructed 

with the national budget are required to comply with 

the standards of the ministry. Article 1-1 in the order 

also states the definition of public buildings and 

“school buildings” are included in the category. Thus, all public buildings in Indonesia are under the 

supervision of the ministry of public works projects (PU). However, school buildings are mainly built 

with the budget of the Ministry of National Education and foreign aid and thus the design and quality 

control of school buildings do not necessarily satisfy the standards of the ministry of public works 

projects. For example, although no quake-resistance was taken into consideration in the construction 

of schools built by AusAID and local builders as contractors after the earthquake off the coast of 

Padang Pariaman, construction permits were issued and the schools are currently used. Because there 

is no section of quake-resistance techniques within the Ministry of National Education, schools 

continue to be built with no revisions of structural issues that affect the quake-resistance although 

there are criteria for standard modules. AusAID outsources design and supervision work as a package 

to local consulting agencies based on the standards of the Ministry of National Education. Thus, 

although it adopts revisions of the standards if any changes are made, it has no communication with 

the ministry of public works projects. Laws and regulations need to be observed and the two ministries 

are expected to work together as an effort to ensure compliance with construction and design 

standards.  

 

1.3 Reform of Indonesia Seismic Criteria  

 

 

 

 

 

 

 

 

 

The national seismic criteria (SNI-03-1726-2002/2003) were revised in 2002. Compared with former 

criteria, the story shear force coefficient is twice as much as the former criteria. Furthermore, 

Indonesian PU issued the Zone Map of Earthquake Region-PU in July 2010 and is planned to be used 

for quake-resistance design.   

1989 2002 

PU
公共事業省

Bldg Code
No.45

MoNE
国民教育省

Regulation
No.24

(Facility & 
Infrastructure only)

適用されていない

PU 

Ministry of Public Work 

 

Bldg Code 

No.45 

MoNE 

Ministry of National Education 

Regulation 

No.24 

(Facility & 

Infrastructure only) 

Not applied 



3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1.4 Need for Revision of School Standard Drawings of Ministry of National Education  

As quake-resistance of public buildings has drawn attention in Indonesia, revisions of the standard 

drawings of the Ministry of National Education have lagged behind, while the nation recognizes the 

need for quake-proof school buildings as it knows how much damage was caused to school facilities 

by the Sumatra earthquake and the earthquake on the eastern island of Java. .    

Against the backdrop, the study team proposed and agreed on the addition of standard structural 

drawings in consideration of quake-resistance to standard drawings of the Ministry of National 

Education. 

 

1.5 Method of Standard Design Creation  

1.5.1 Basic Policy 

(1) Purpose of Creating Standard Drawings 

It is to design structures of primary schools and junior high schools based on the Indonesian 

quake-resistance criteria to add to the standard design document (reference document) for these 

schools of the Ministry of National Education and propose standard cross-sections of structural 

2010JULY 

(Zone Map of Earthquake Region-PU) 
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members for each earthquake zones.     

(2) Target of Creation of Standard Drawings   

As target school buildings for the creation of standard drawings, two types of most standard 

school buildings were chosen:  ① one-story building with six classrooms and ② two-story 

building (three classrooms and toilet on the first floor and three classrooms and teachers’ room 

on the second floor). The dimensions of the classroom are 7 meters x 8 meters in accordance 

with Indonesian standard.      

(3) Quake-Resistance Criteria to be Used  

The recovery assistance project was designed based on the SNI03-1726-2002 and 2003 

quake-resistance design guidelines. However, the seismic force is calculated and suggestion is 

made based on the Zone Map of Earthquake Region-PU issued by the Indonesian PU in 2010 

for this study.      

(4) Zoning Policy  

According to the zone map published by the PU, the nation is categorized into 16 zones.  

However, if design is made for the 16 zones, there may be too many designs and it may cause 

confusion. Thus the 16 zones are re-categorized into the following four zones based on the peak 

response acceleration as a result of examination:    

① Maximum zone  (0.3) 

② Medium zone 1 (0.2) 

③ Medium zone 2 (0.1) 

④ Minimum zone (0.013) 
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Map 1.5.1 Seismic Hazard Map  

 

1.5.2 Structural Analysis Method 

There is no original structural design standard in Indonesia and it usually uses the American Concrete 

Institute (ACI) standards. Ultimate design is used as the design method. However, FEMA-302 edited 

by the BSSC (USA) is used only for seismic force calculation. SAP2000V.12 is used as software for 

structural design and 3D model is used for analysis.  

 

1.5.3 Calculation of Seismic Force   

R: Structure-property coefficient (RC moment form) 5.0 

I: Building importance factor 1.25 

T: Proper period of building (computation result)  

W: Building weight  

SDS: short-period design spectrum response acceleration (values in MAP 6) 

SD1: 1-second-cycle design spectrum response acceleration (values in MAP 2)  

 

Seismic Base Shear Coefficient CS 
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It is calculated with the short-period and 1-second-cycle spectrum response acceleration based on the 

following three formulas:   

CS3 =  0.1 × SD1 × I 

CS2＝  SDS  /  ( R / I ) 

CS1=  SD1  /  ( T × ( R / I ) ) 

 

When the calculation results are: 

CS3 ≦ CS2 ≦ CS1, then Cs=CS2 

CS3 ＞ CS2, then  CS=CS3 

CS2 ＞ CS1, then CS=CS1 

 

Cs is confirmed and is multiplied by the building weight to obtain the horizontal force. 

V = CS × W 

 

The horizontal force of each floor of two-story buildings is obtained in the following formula when Wi 

indicates the weight of floor i and Hi indicates the height of floor i from the first floor: 

 

V2 =  V × ( W2×H2  / （W2×H2＋W1×H1）) 

V1 =  V × ( W1×H1  / （W2×H2＋W1×H1）) 

 

1.6 Construction Cost Increase due to Seismic Design (estimate) 

 

 

 

 

 

 

 

The figure 1.6.1 above shows a comparison of pillars. When seismic design is applied, pillars and 

beans become bigger and the amount of reinforcement also increased. As a result, the construction cost 

increases. According to an estimate, the total construction cost is seven percent to 14 percent more 

than that of the standard of the Ministry of National Education.   

 

Figure 1.6.1 Pillar Cross-Section 
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1.7 Summary and Utilization of Investigation Results   

The investigation results are summarized in the form of standard drawings and delivered to the 

Ministry of National Education. We received a letter from the ministry in which it says that it will 

utilize it in the future. Although the ministry was willing to accept the need for quake-resistant school 

construction immediately after earthquakes, it is concerned about the cost increase as it requires 

national budget increase as well as influence on other donors and it is hesitant to switch the 

importance from ①quantity than quality to ② quality than quantity. The recognition seems to be 

spreading gradually as the nation requested submission of electronic data of the map of seismic zone 

created by the study team and the Padang Pariaman requested the submission of school design 

drawings used for model school construction and grant aid project with the purpose to use them as a 

model for future school construction.    
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2. Construction Supervision Manual  

2.1 Contents  

A construction supervision manual was compiled based on the problems and lessons learned from the 

model school construction project (described in the Model School Construction Report) and it was 

used for supervision of school construction that was implemented in the grant aid project. The manual 

consists of the following topics:    

Part-1:  Basic knowledge on reinforced concrete structure  

(1) Concrete behavior  

(2) Cement behavior 

(3) Concrete characteristics 

(4) Reinforced concrete mechanism 

(5) Trial mixing  

Part-2:  Basic manual on construction works  

(1) Concrete construction 

(2) Formwork Construction 

(3) Reinforcement Placing  

(4) Material Management Methods  

 

2.2 Effectiveness  

The effectiveness of the construction supervision manual is described in the Model School 

Construction Report. The public works ministry of Padang Province in Indonesia evaluated the 

contents in a letter which says that it is effective in requiring construction companies to perform 

supervision works by attaching it to future public works contracts. 

According to the public works ministry of Padang Province, it is distributing the manual to PU 

regional offices (19 regions in West Sumatra) so that it will be used for new buildings. Although a 

“manual” is not legally effective, it can become mandatory for contractors when it is attached to the 

contract document and thus supervision by the ministry of public works projects and local consulting 

agencies can become mandatory. 
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Attachment-1: Letter of agreement on quake-resistant school construction from the Ministry of 

National Education  
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Attachment-2: Letter of acceptance of standard drawings of school construction by seismic zone from 

the Ministry of National Education  
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Attachment-3: Letter received from the Ministry of Public Works Projects of Padang Province, 

Indonesia   
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