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Abstract  Indonesia is a disaster-prone country and has 

a large population, as evidenced by the increasing number 

of disasters almost every year. In Aceh province, the 

second earthquake occurred on 7 December 2016 

Wednesday, in the area of Pidie Jaya Regency. This 

earthquake has caused many deaths and injuries, and 

damage to buildings. The victims died and were injured 

mainly due to collapsed residential buildings and other 

damaged public buildings. The methodology used in this 

research is by observing and measuring both quantitative 

and qualitative in the field and then analyzed based on the 

components of government regulations. The first 

qualitative measurement uses a map digitization checklist 

prepared, then the field survey to take pictures and 

quantitative inspection based on the type of building, 

building level, and building construction elements. Finally, 

analyzing the data uses the building regulation component 

of the government. The results showed that the earthquake 

that occurred resulted in almost all buildings with modern 

structures suffered minor damage. The rest sustained small 

loss and severe damage (collapsing). All buildings with 

modern structures consist mostly of structural 

elements/materials that are not under government 

regulations. This study also found that there are still 

residential buildings with traditional structures not 

damaged by the earthquake. This finding is expected to 

provide public awareness that constructing settlements 

with modern structures must use structural elements and 

components under building regulations from the 

government.  

Keywords  Rapid Assessment, Risk Assessment, 

Building Construction, Earthquake Area, Seismic Damage 

1. Introduction

The earthquake that occurred on Wednesday, 7 

December 2016, at around 05:03 WIB, centered in the 

Meureudu Pidie Jaya region, Aceh, Indonesia, with a 

magnitude of 6.5 on the Richter Scale (SR), was a 

strike-slip earthquake. The earthquake is located in the sea 

adjacent to the Samalanga Fault but slightly to the west. 

Based on the earthquake mechanism, the strike direction of 

the quake is expected to head northwest. From the map of 

the earth’s surface elevation model, it can see that there is a 

fault near the Samalanga Fault, and it seems that the 

earthquake is located along the fault. An earthquake with a 

magnitude of 6.5 on the Richter Scale (SR) that has rocked 

Pidie Jaya region resulted in not a few fatalities (both 

minor injuries to the death toll), also damaged buildings 

and other public facilities that slightly damaged to the point 

of collapse [1], [2]. 

This earthquake did not cause a tsunami because it 

centered on land and its strength was not strong enough to 
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generate changes in the seabed that could trigger a tsunami. 

However, it caused damage and losses to residential 

buildings and public facilities such as mosques and 

regional public hospitals [3], [4]. It also resulted in a break 

in the road section, and the flow of electricity to Pidie Jaya 

cut off. However, damage and loss of residential buildings 

and public facilities such as mosques and public hospitals 

are severely damaged. It also resulted in cracks in the road, 

and electric flow to Pidie Jaya disconnected [1], [2]. 

Most collapsed buildings are multi-story buildings. And 

there are several public facility buildings such as school 

buildings, colleges, mosques, shop houses (shop houses) 

and markets and health facilities such as hospitals [1]–[3], 

[5], [6]. The community settlement buildings also damaged, 

including most of the one-story settlements [5], [7]–[10]. 

Based on the level of damage in each region, which 

suffered a substantial loss in was Trieng Gading 

sub-district, Pidie Jaya, this area was the closest area to the 

earthquake [3], [7], [11]–[13]. Damage occurs in the region 

need to check based on the extent of damage to the building. 

And the type of damage to [12], [14]–[17]. 

The inspection needs to be done visually on the 

components of the building structure, building architecture, 

and utilities as a whole [7], [12]. The investigation was also 

carried out simultaneously with the assessment of damage 

to buildings, which focused on the evaluation of loss to 

public buildings such as schools and mosques, then the 

assessment of loss damage to buildings owned by residents 

(houses, shophouses, etc.) within the area [1][7], [11], [12], 

[18]. The purpose of this study finds the pattern of the level 

of damage to buildings due to the earthquake [1], [3]. And 

formulate proposals and recommendations for the future 

how to build earthquake-resistant buildings for the 

community and local government [5], [19], [20]. There was 

a lot of damage to people's buildings that occurred after the 

earthquake. The damage is distinguished by type, namely 

minor damage, moderate damage, and severe damage. 

Below are some examples of structural component damage 

types. 

 

Figure 1.  Moderately damage, planting pipes for the disposal of water 

located in the building column 

 

Figure 2.  Heavily damage, use of column frame iron with a size that 

does not comply with regulatory standards 

 

Figure 3.  Mildly damaged, crumbling building walls that are not 

reinforced by the frame 

Indonesia already has regulations and guidelines for 

making earthquake-resistant buildings; there are also 

technical guidelines for earthquake resistant buildings that 

can be used by the community. Those regulations and 

guidelines have been used by people to build buildings that 

use modern structures and materials [18]. However, there 

are still people who use traditional structures and materials 
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in a building, such as a case study of traditional buildings in 

Bali [21]. The following are the basic principles of 

earthquake-resistant building planning [22], [23]: 

1. Floor plan or house building should be simple in 

shape, symmetrical to both building axes, and not 

long. A fair comparison between the width of the 

building with the building length is 1:2,  

2. If there is a floor plan or house building that is not 

symmetrical, then the floor plan must be separated or 

by dilatation with the separation line so that it is a 

floor plan that is still a series of the unity of the 

symmetrical layout, 

3. Placement of insulating walls and door/window pits 

must be as balanced as possible to the building plan 

axes, 

4. Fields of walls should form closed boxes, 

5. The roof is as light as possible, 

6. It would be nice if the foundation soil is dry, dense, 

and evenly distributed. The base of the foundation 

should lie deeper than 45 cm below the surface of the 

original ground, 

7. The foundation should be made continuously around 

the building without interruption. The foundation of 

the partition walls is also made consistently. If the 

foundation consists of river rock, it is necessary to 

install a binder/beam along the foundation, 

8. Local foundations need to fasten to one another using 

foundation beams, 

9. For the location, if the building or house will build on 

the hilly land, then the hillside side should be selected 

a stable so as not to get landslides during earthquakes 

to occur quickly, 

10. If the building or house that will build on the ground, 

then not allowed to be made in a location that has a 

type of soil that is very fine and sensitive clay (ground 

inflated), 

11. Structure of buildings or houses should be designed in 

such a way that has: good ductility (material and 

construction); flexibility of installation; and has the 

durability of natural and artificial damages, 

12. Roof frames for building or earthquake-resistant 

houses advised wearing nail board material. The roof 

frame is exceptionally lightweight, and its 

craftsmanship is pure. Wood size used 2 cm x 10 cm, 

and the number of nails used a minimum of 4 pieces 

of nails with a length of 2.5 times thick wood [21]. 

 

2. Materials and Methods 

The methodology used in this research is quantitative 

and qualitative field observations. Qualitative 

measurements using a checklist of digitization maps 

prepared from the beginning, a field survey in taking 

pictures and photo documents. Quantitative inspection, 

namely; building measurements, building structure 

components, and building elements. 

The location of the research is on the coast near the 

epicenter. And with the number of buildings in the area 

studied in this study as many as 354 structures [1], [2], 

[24]. In determining the level of damage to buildings, the 

most common method instruments are to assess the level 

of damage based on weighting, which is based on 

government building regulations [25]. 

 This weight could be used as the basis for determining 

the priority scale in the condition of building damage to 

the earthquake using visual and rapid assessment patterns. 

Building damage was reviewed through visualization 

inspection and image capture using a camera. In this 

analysis method, the data found is then categorized into 4 

(four) parts, namely the category of building functions, the 

building floor height, the building damage (light, medium, 

heavy), and the category of heritage buildings (over 50 

years old). 

3. Result and Conclusion 

This study's results are in the form of findings that 

explain the pattern of building damage in the study area. 

These findings categorized into four parts : 

1. Categories of building functions, in the area, found 

various kinds of building functions such as residential 

buildings, commerce, 2-story shophouses, mosques, and 

offices; 

2. Categories of building heights, in the area, found 

various kinds of building heights ranging from one floor, 

two floors and three floors (highest height); 

3. Category of building damage, in the area found the 

building loss that is mildly damaged buildings, 

moderately damaged buildings, and heavily damaged 

buildings; 

4. The category of heritage buildings, where the 

definition of heritage buildings here are buildings over 50 

(fifty) years old. 

The picture below is the result of a survey based on the 

above category. 
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Figure 4.  Buildings Function 

In the picture above, it appears that the building functions analyzed in the area are mostly settlements. Then, function 

building public facilities such as schools, commercial and shophouses, and worship buildings [25]. 

 

Figure 5.  Buildings Height 
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The picture above maps the height of the building in the area. Most are 1-story buildings for settlements, and the rest 

are shop houses and trade or office buildings. The maximum height is three floors, and only 1 and 2 buildings are 

owned [24], [26], [27]. 

 

Figure 6.  Buildings Damaged 

The picture above maps the category of building damage, divided into minor loss, moderate loss, and massive loss. 

The result is that most of the 1st-floor buildings with settlement functions suffer minor damage. While the 2nd and 

3rd-floor buildings with shop and trade functions only experienced moderate loss and only a few buildings. The 

majority of minor damage to residential structures do not meet government earthquake-resistant building regulations 

[28]–[30]. 
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Figure 7.  Heritage buildings 

The picture above is a mapping of heritage buildings with age above 50 years. It found that the earthquake did not 

damage heritage buildings with traditional structures (wood and bamboo). Those 9 (nine) heritage building is a 

one-story residential building. This finding is a further question of why buildings with traditional structures can 

withstand the earthquake [22], [31]. 

 

Figure 8.  Heritage buildings 
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The results of the above study can be summarized more 

clearly in the table below. 

Table 1.  Data Analysis, 2020 

Variable 

Category (building) 

Damag

e 
height Function Heritage 

Low  317  
2781, 

392  
residential 9 

Moderate  28  
241, 32, 

13  
Commerce,etc - 

Massive  29  281, 12 Public facilities - 

Total 374 buildings damaged 

x1 (one floor), x2 (two floors), x3 (third floors). 

3. Conclusion 

An earthquake that occurred in Pidie Jaya on 7 

December 2016 has been carried out with identification 

and research in building functions, buildings' height, 

damage to buildings, and heritage buildings with age 

above 50 years old. The results of the study are: 

1. Most of the buildings that suffered minor loss are 

residential function buildings with a building 

height of 1 floor (278 buildings), 

2. The height of the building two levels and three 

levels with shop and trade functions suffered 

moderate damage and massive damage, 

3. Found supporting material on buildings' structure 

exposed to the earthquake that does not conform 

to the government's standard building regulations, 

thereby affecting the building's damage level. 

Need further research. 

4. Buildings that have experienced average loss are 

buildings with modern structures that built without 

using government regulations [22], [31], there 

needs to be further research, 

5. Found a building with traditional fabrics (wood 

and bamboo) which undamaged at all due to the 

earthquake; there needs to be new research, 

6. As a result of the earthquake that occurred turned 

out to make the most of minor damage to 

residential buildings that do not meet 

earthquake-resistant building regulations from the 

government, 

7. The proposal idea to socialize to the community 

that development without following local 

government building regulations is hazardous to 

the safety of building users, 

8. Another proposal is that local authorities regularly 

conduct earthquake-resistant home training for 

builders, 

9. Supervision of the construction of public buildings 

owned or managed by the community 

(self-managed), 

10. In the future, hopes that this research can provide 

insight to the public that the importance of 

earthquake-resistant building guidelines from the 

government,  

11. Recommendations for the future: There needs to 

be further research on buildings' damage due to 

the Pidie Jaya region earthquake. Then further 

investigation on heritage buildings with traditional 

structures in the area that was not damaged. 
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