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ABSTRACT- At the end of 2019, the Indonesian 

National Standards Agency issued new regulations 
regarding procedures for earthquake resistance planning in 

building and non-building structures or SNI 1726:2019. The 

existence of new regulations will certainly be one of the 

issues that need attention regarding the safety of buildings 

designed based on old regulations or SNI 1726:2012. This 

paper aims to compare spectral acceleration designs based 

on SNI 1726:2012 and SNI 1726:2019 for several cities in 

Indonesia, namely Medan, Banda Aceh, Bengkulu, Padang, 

Bandar Lampung, Yogyakarta, Surabaya, Palu, Ambon and 

Jayapura.  

The comparison results show that in hard  (SC) and medium 
(SD) soil conditions, almost all cities surveyed experienced 

increased spectral acceleration values except for Medan and 

Surabaya, where the values were the same. The increase in 

the spectral acceleration value in hard (SC) and medium 

(SD) soil conditions was very significant in the cities of 

Palu, Jayapura, and Bengkulu. However, in soft soil (SE), 

almost all survey cities experienced a decrease in spectral 

acceleration, except for Medan and Surabaya, where the 

spectral acceleration values were the same. Considering that 

the results of spectral design comparisons in several cities 

have increased, it is important to re-evaluate the existing 

building structures. 

KEYWORDS- Earthquake, Spectrum Response, SNI 

1726:2012, SNI 1726:2019.  

I. INTRODUCTION 

At the end of 2019, the Indonesian National Standardization 

Agency approved procedures for planning earthquake 

resistance for buildings and non-buildings or SNI 

1726:2019 to refine procedures for planning earthquake 

resistance for buildings and non-buildings or SNI 

1726:2012. According to Arfiadi, if researched, earthquake 

SNI is universal. SNI Earthquake 2012 (National 

Standardization Agency, 2012) refers to ASCE 7-10 (2010) 

[1]. ASCE 7-10 is a refinement of the ASCE 7-05 (2005) 

regulations [2]. In 2017, ASCE issued the latest regulations 

or standards, namely ASCE 7-16 (2017), to refine ASCE 7-

10. In SNI 1726:2019 and SNI 1726:2012, the parameters 

Ss (acceleration of bedrock in a short period) and S1 

(acceleration of bedrock in a period of 1 second) are 

determined respectively from the acceleration spectrum 

response of 0.2 seconds and 1 second in unit time. Seismic 

ground movement map with a probability of exceeding 2% 

in 50 years (MCER, 2% in 50 years) and expressed in 

decimal acceleration numbers due to gravity [3]. 

The 0.2 second and 1 second spectral response acceleration 

maps in this paper are based on the 2017 Indonesian 

earthquake and earthquake hazard source map with an 

attenuation ratio of 5% in bedrock with a probability of 

exceeding 2% in 50 years. With SNI 1726:2019, all new 

buildings to be designed must comply with these 

regulations, and all existing structures must be evaluated 

based on the latest existing regulations for the safety of 

human life [4]. This paper aims to compare spectral designs 

based on SNI 1726:2012 and SNI 1726:2019 in several 

cities in Indonesia, including Medan, Banda Aceh, 

Bengkulu, Padang, Bandar Lampung, Yogyakarta, 

Surabaya, Palu, Ambon, and Jayapura, by showing design 

comparisons. Spectral will certainly make this problem 

even more serious if it turns out that the difference in results 

is very significant.  

A. Design Response Spectra Based on SNI 1726:2012 

According to SNI 1726:2012, seismic amplification aspects 

are needed to determine the response of the MCER 

earthquake acceleration spectra at the ground surface at a 

period of 0.2 seconds and a period of 1 second. The 

amplification aspect includes the vibration amplification 

aspect related to acceleration, which represents short-period 

vibrations (Fa), and the acceleration-related amplification 

aspect, which means vibrations with a period of 1 second 

(Fv). The acceleration spectral response parameters in the 

short period (SMS) and 1 second period (SM1), adjusted for 

the effect of location classification, must be determined 

based on equations 1 and 2 [5-8]. 

sSaFMsS   (1) 

11 SvFMS 
 

(2) 

Where Fa and Fv are determined based on Table 1 and 

Table 2, Ss is the MCER earthquake acceleration spectra 

response parameter mapped in a short period, and S1 is the 

MCER earthquake acceleration spectra response parameter 

mapped in a 1 second period. The design spectral 

acceleration parameter for a short period (SDS) and 1 

second period (SD1) must be determined based on 

equations 3 and 4. For periods greater than Ts, the design 

acceleration spectral response, Sa, is calculated according to 
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equation 5,6, dan 7. 

MsSdsS 
3

2
 (3) 

13

2
1 MSdS 

 (4) 

T

dS
aS 1

 

(5) 

dsS

dS
T 12,00 

 
(6) 

dsS

dS
sT 1

 

(7) 

 

Table 1: Site coefficient, Fa 

Site class 

Response parameters from the earthquake acceleration spectra (MCER) targeting the maximum risk considered to be 
mapped in a short period, T = 0.2 seconds, Ss 

Ss ≤ 0.25 Ss = 0.5 Ss = 0.75 Ss = 1.0 Ss ≥ 1.25 

SA 0.8 0.8 0.8 0.8 0.8 

SB 1.0 1.0 1.0 1.0 1.0 

SC 1.2 1.2 1.1 1.0 1.0 

SD 1.6 1.4 1.2 1.1 1.0 

SE 2.5 1.7 1.2 0.9 0.9 

 

Table 2: Site coefficient, Fv 

Site class 
Response parameters from the earthquake acceleration spectra (MCER) targeting the maximum risk considered to be 
mapped in a long period, T = 1 seconds, S1 

 Ss ≤ 0.25 Ss = 0.5 Ss = 0.75 Ss = 1.0 Ss ≥ 1.25 

SA 0.8 0.8 0.8 0.8 0.8 

SB 1.0 1.0 1.0 1.0 1.0 

SC 1.2 1.2 1.1 1.0 1.0 

SD 1.6 1.4 1.2 1.1 1.0 

SE 2.5 1.7 1.2 0.9 0.9 

 

B. Design Response Spectra Based on SNI 1726:2019 

According to SNI 1726:2019, the short period (SMS) and 1-

second period (SM1) acceleration spectrum response 

parameters, adjusted for the effect of location classification, 

must be determined based on equations 1 and 2. However, 

to determine Fa and Fv it is determined based on Table 3 

and Table 4. Ss is the response parameter of the MCER 

earthquake acceleration spectra, which is mapped in a short 

period, and S1 is the response parameter of the MCER 

earthquake acceleration spectra, which is mapped in a 

period of 1 second [9-11]. The design spectral acceleration 

parameter for a short period (SDS) and 1 second period 

(SD1) must be determined based on equations 3 and 4. 

 

Table 3: Site coefficient, Fa 

Site class 

Response parameters from the earthquake acceleration spectra (MCER) targeting the maximum risk considered to be 
mapped in a short period, T = 0.2 seconds, Ss 

Ss ≤ 0.25 Ss = 0.5 Ss = 0.75 Ss = 1.0 Ss ≥ 1.25 

SA 0.8 0.8 0.8 0.8 0.8 

SB 0.9 0.9 0.9 0.9 0.9 

SC 1.3 1.3 1.2 1.2 1.2 

SD 1.6 1.4 1.2 1.1 1.0 

SE 2.4 1.7 1.3 1.1 0.9 

 

Table 4: Site coefficient, Fv 

Site class 
Response parameters from the earthquake acceleration spectra (MCER) targeting the maximum risk considered to be 
mapped in a long period, T = 1 seconds, S1 

 Ss ≤ 0.25 Ss = 0.5 Ss = 0.75 Ss = 1.0 Ss ≥ 1.25 

SA 0.8 0.8 0.8 0.8 0.8 

SB 0.8 0.8 0.8 0.8 0.8 

SC 1.5 1.5 1.5 1.5 1.5 

SD 2.4 2.2 2.0 1.9 1.8 

SE 4.2 3.3 2.8 2.4 2.2 

 
II. METHOD 

The analysis method is done numerically by calculating 

based on the equations in each regulation. The first step is 

determining the Ss and S1 values from the sources and the 

2017 Indonesian earthquake hazard map. In more detail, the 

analysis flowchart is shown in Figure 1. 



 

International Journal of Innovative Research in Computer Science and Technology (IJIRCST) 

 

Innovative Research Publication   25 

 

 

 

Figure 1: Pervasive wireless grid 

III. RESULT 

In this paper, the Sa value is taken when T = 1 second, with 

the help of the 2017 Indonesian earthquake and hazard 

source map with an attenuation ratio of 5% in the bedrock 

for a probability of exceeding 2% in 50 years, the Fa and Fv 
values are obtained, for T0 and Ts calculated based on 

equations 5 and 6. In cities such as Banda Aceh, Padang, 

Palu, and Jayapura, which have Ts values greater than 1 

second, the design acceleration spectra value when T = 1 

second is the same as SDS. Next, the spectral response 

design results based on SNI 1726:2012 and SNI 1726:2019 

in several selected cities in Indonesia are displayed. 

A. Design Response Spectra Based on SNI 1726:2012 

Figures 2-11 respectively show the results of the design 

response spectra in selected cities such as Medan, Banda 

Aceh, Bengkulu, Padang, Bandar Lampung, Yogyakarta, 

Surabaya, Palu, Ambon, and Jayapura. 

 

 
Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 2: Design response spectra in Medan City 

 
Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 3: Design response spectra in Banda Aceh City 

 
Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 4: Design response spectra in Bengkulu City 
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Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 5: Design response spectra in Padang City 

 
Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 6: Design response spectra in Bandar Lampung City 

 
Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 7: Design response spectra in Yogyakarta City 

 
Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 8: Design response spectra in Surabaya City 

 
Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 9: Design response spectra in Palu City 

 
Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 10: Design response spectra in Ambon City 

 
Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 11: Design response spectra in Jayapura City 
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B. Design Response Spectra Based on SNI 1726:2019 

For periods greater than Ts but smaller than or equal to TL, 

the design acceleration spectral response, Sa, is calculated 

based on equation 4. Where T is the fundamental vibration 

period of the structure, in this paper, the value of Sa is taken 

when T = 1 second, with the help of a map of hazard 

sources and Indonesian earthquakes with an attenuation 

ratio of 5% in bedrock for a probability of exceeding 2% in 
50 years obtained Fa and Fv values, for T0 and Ts 

calculated based on equations 5 and 6. In cities such as Palu 

and Jayapura, which have higher Ts values from 1 second, 
the design acceleration spectrum value at time T = 1 second 

is taken to be the same as SDS. Figures 11-21 respectively 

show the results of the design response spectra in selected 

cities such as Medan, Banda Aceh, Bengkulu, Padang, 

Bandar Lampung, Yogyakarta, Surabaya, Palu, Ambon, and 

Jayapura. 

 

 
Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 12: Design response spectra in Medan City 

 
Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 13: Design response spectra in Banda Aceh City 

 
Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 14: Design response spectra in Bengkulu City 

 
Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 15: Design response spectra in Padang City 

 
Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 16: Design response spectra in Bandar Lampung City 

 
Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 17: Design response spectra in Yogyakarta City 
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Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 18: Design response spectra in Surabaya City 

 
Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 19: Design response spectra in Palu City 

 
Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 20: Design response spectra in Ambon City 

 
Medium soil (SD) Hard soil (SC) Soft soil (SE) 

Figure 21: Design response spectra in Jayapura City 

C.  Comparison Design Response Spectra SNI 1726:2019 

and SNI 1726:2019 

The Ss and S1 values shown in Tables 1 and 2 for SNI 

1726:2012 and Tables 3 and 4 for SNI 1726:2019 appear to 

have differences where SNI 1726:2019 adds a greater Ss 

value equal to 1.5 and a greater S1 equals 0.6 while in SNI 

1726:2012 Ss is only reviewed up to 1.25 and S1 is 0.5. The 
site coefficients for Fa and Fv for each site class contained 

in SNI 1726:2019 also experience a change in value, 

causing the value of Sa in several selected cities to increase. 

The following shows a comparison of the value of Sa in 

Figure 22. 

 

 

Figure 22: Comparison design response spectra SNI 1726:2019 and SNI 1726:2019 
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Figure 22 for hard soil (SC) shows that in SNI 1726:2019, 

the value of Sa experienced a significant increase in the 

cities of Palu, Jayapura, and Bengkulu with successive 

differences of 0.14 (g), 0.10 (g), and 0.06 (g), greater than 

the Sa value in SNI 1726:2012. For medium soil (SD) in 

SNI 1726:2019, the Sa value has increased significantly in 

the cities of Jayapura and Bengkulu with a difference of 

0.20 (g) and 0.12 (g) greater than the Sa value in SNI 

1726:2012. For soft soil (SE) in SNI 1726:2019, the Sa 

value has decreased by 0.20 (g) from the Sa value in SNI 

1726:2012 in Palu, Jayapura, and Bengkulu. 

IV.   CONCLUSION 

The design response spectra and response spectra 

acceleration values have been displayed and discussed for 

selected cities in Indonesia. Based on the results of the 

comparison between SNI 1726:2012 and SNI 1726:2019 

that have been presented, it is concluded that for the hard 

soil (SC) and medium soil (SD) site classes, the Sa value 

has increased in almost all review cities except Medan and 

Surabaya, which have the same value. However, for soft 

soil (SE), almost all cities experienced a decrease in Sa 

values except for Medan and Surabaya, which experienced 

the same Sa values.  
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