
21 October 2013  Melaka MARA Professional College & MIROS PC3, Road Transport Academy (APJ), Melaka, Malaysia

Proceedings of the

Southeast Asia Safer Mobility Symposium 2013

Page 12

SAEM 2013-004
 

 

Development and Implementation of Safety Measures for 
Single and Double Deck Buses in Thailand 

 
Saiprasit Koetniyom1 *, Itsara Rojana2, Supachai Lakkam3 

 
1,2The Sirindhorn International Thai-German Graduate School of Engineering, King Mongkut ‘s University of 

Technology North Bangkok 
 Bangsue, Bangkok 10800, Thailand 

 
3Department of Mechanical Engineering, Rajamangala University of Technology Phranakhon 

Bangsue, Bangkok 10800, Thailand 
 

*saiprasit.k.ae@tggs-bangkok.org 
 

 
Abstract – Road traffic injuries are a major 

public health problem and cause of death and 
injury to passengers in Thailand. According to 
National Information Center (NIC), the maximal 
number of road accidents between 2003 and 2007 
is 124,530, which is equivalent to 99.13 percent of 
all transportations in Thailand. In 2012,  buses  
were a major transportation for people and 
tourists for long distance travel. To prevent 
accidental fatality and implement decade of action 
for road safety campaign from 2011-2020 in 
Thailand, development of standard 
superstructure of single and double deck buses in 
Thailand is introduced, under cooperation 
between university and department of land 
transport. In this study, the evaluation of typical 
single and double deck buses manufactured in 
Thailand was achieved using numerical method. 
Consequently, it revealed that there are no 
approved buses manufactured in Thailand with 
regard to equivalent approved method under UN 
Regulation No. 66. Therefore, design and 
improvement of superstructures were also 
introduced, and validated with the experimental 
works. Implementation process of such regulation 
in Thailand for single and double deck buses is 
also illustrated. The final draft regulations are 
proposed and planned to be announced in 
Thailand during the decade of action for road 
safety, to be implemented with regard to various 
conditions such as cost, production process and 
investment. 
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I. INTRODUCTION 
 

In the WHO 2004 World Report on Road 
Traffic Injury Prevention, Thai Prime Minister 
stated that road accidents are considered one of 

the top three public health problems. The road 
accident records from National Information 
Center (NIC) between 2003 and 2007 showed 
there were over 100,000 accident cases, 70,000 
injury persons and 12,000 fatalities. In 2008, 
there was a dramatical reduction of total 
accidental case, because Thai government 
launched safety prevention strategies during the 
Thai New Year holidays (locally known as 
Songkran holidays on 13th-15th April every 
year) and New Year celebrations, as shown in 
Table 1, referred from National Information 
Center of Thailand (2013), Office of Transport 
and Traffic Policy and Planning (2013) and Thai 
RSC (2013). However, the number of fatalities  
did not decrease until 2010 due to the growth of 
public media in aware of road accident 
prevention. 
 
Table 1: Statistic record of road accident in Thailand 

between 2003 and 2011 [1] 
 

Record 
Year 

No. 
accident 

cases 

Injury 
persons Fatality 

2003 104,642 81,070 14,446 
2004 124,530 94,164 13,766 
2005 122,040 94,364 12,858 
2006 110,686 83,290 12,693 
2007 101,752 79,029 12,492 
2008 88,689 71,059 11,561 
2009 84,806 61,996 11,048 
2010 74,021 33,723 7,159 
2011 68,582 16,564 9,195 

  2012* N/A N/A 7,458* 
*Data from Thai Road Safety Collaboration  
 

As seen from the NIC record between 2003 
and 2007, road accident in Thailand is  the most 
dominant in comparison with other 
transportations such as train, because of its 
speed limitation and long-time travelling, as 
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shown in Table 2 (National Information Center 
of Thailand, 2013). Therefore, the number of 
registered vehicle significantly increased by 
2012 for passenger car with less than 7 seats and 
non-fixed route bus, respectively, as shown in 
Table 3 (Transport Statistics Sub-division, 
Planning division, 2013). 

 
Table 2: Accident Record of All Transportations 

 
Year Road Train Waterborne Air 
2003 104,642 1,028 29 4 
2004 124,530 1,052 40 3 
2005 122,040 512 30 4 
2006 110,686 518 30 9 
2007 101,752 555 34 7 

 
Table 3: Vehicle Registration Record in 

Thailand 

 
In Thailand, most buses are manufactured 

mainly for vehicle body. However, neither 
Completely Knocked Down units (CKD) nor 
Completely Built Unit (CBU) of certified bus is 
impossible to be invested by Thai bus operators 
because the import tax (200 %) and value added 
tax (7%) are taken into account as additional 
cost (The Customs Department Thailand, 2013). 
For this reason, most bus vehicle bodies are 
designed and manufactured outside and without 
supervision of original chassis manufacturers, 
due to the high cost of plant investment and less 
order volume compared to the passenger car 
volume. Therefore, quality of bus manufactured 
in Thailand is less in comparison with those 
from aboard, with regard to their general 
construction (The Economic Commission for 
Europe of the United Nations, 2013). This is 
because the Ministerial Regulation of 
Transportation Acts No. 2 in Thailand stated 
that vehicle body must be strongly fixed to 
chassis and is capable to be fully ladened for 
some following accessories (Department of 
Land Transport, 1979). 

 

A. Roof should be strong for protection from 
weather conditions 

B. Wind shield should be installed with safety 
glass  

C. Rear Mirror should be fitted 
D. The wall between passenger and driver  

space should be sufficiently strong for 
some vehicle types.  

 
In 2012, the Ministerial Regulation of 

Transportation Act (1979) launched the updated 
requirement of stability test for bus, in which 
bus should be higher than 3.6 meters in order to 
prevent rollover of vehicle under operation. 
However, the bus vehicle body is still 
uncertified and unapproved for safety of 
passenger when the vehicle  rolls or crashes. For 
these reason, the objective of this research is to 
evaluate common bus body structures in 
Thailand. The rollover test bench was developed 
to perform experimental tests. The evaluated 
certified bus superstructure was established 
under Thai bus manufacturing process and 
Department of Land Transport requirement. 
 
 
II. EVALUATION OF TYPICAL BUS BODY 

STRUCTURES IN THAILAND 
 

  In Thailand, bus manufacturers are 
classified into two groups, according to diversity 
and level degree of workers. The first group of 
bus manufacturers consists of engineers, 
professional technicians, and administrators. 
Engineers from this group normally design the 
exterior body and control the production process 
insurance without vehicle and component 
evaluation or experimental testing. Material and 
dimension usage of superstructure are normally 
advised by professional technicians with long 
term experience. In another group, only 
professional technicians dominate in design and 
bus production. Therefore, the four bus models 
from these two groups were chosen to be 
evaluated using numerical method, based on the 
uniform technical prescriptions concerning the 
approval of large passenger vehicles with regard 
to the strength of their superstructure (The 
Economic Commission for Europe of the United 
Nations, 2013). The bus models from the first 
group were named “1D-A” and “2D-C” for 
single and double deck buses, respectively. For 
the second group, “1D-B” and “2D-D” were 
named as single and double deck bus models, 

Type of 
vehicle 

Year  
2011 Year 2012 Increment 

(%) 
Passenger car 

 (≤ 7 seats) 5,001,442 5,856,454 17.10 

Passenger  
(> 7 seat) 403,321 417,529 3.52 

Motorcycle 18,152,469 19,147,225 5.48 

Bus 

Fixed 
route 89,085 88,902 0.21 

Non-
fixed 
route 

34,824 37,467 7.59 

Private 11,064 11,240 1.59 
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respectively. All bus geometries and material 
usages are shown in Fig. 1 to 4 and Table 4.  
 
 
 
 
 
 

Fig.1. Bus model (1D-A) of the first group 
 
 
 
 
 
 
 

Fig.2. Bus model (1D-B) of the second group 
 

 
 

 
 
 
 
Fig.3. Bus model (2D-C) of the first group 

 
 
 
 
 
 
Fig.4. Bus model (2D-D) of the second group 
 

Table 4: Geometry and material properties* of 
bus models 

 
General 

 dimension 1D-A 1D-B 2D-C 2D-D 

Overall 
weight 

kg 
16,000 15,600 20,000 19,800 

Width  
(1) 
mm 

2,500 2,500 2,500 2,500 

Length 
 (2) 
mm 

12,000 12,000 12,000 12,000 

Height  
(3) 
mm 

3,800 3,750 4,250 4,250 

C.G.  
(4) 
mm 

1,305 1,615 2,080 2,170 

Side-wall 
structure  

(6) 
mm. 

50 × 50 
× 2 

Square 
Tube  

50 × 50 
× 2 

Square 
tube  

50 × 50 
× 2 

Square 
tub 

50 × 50  
× 2 

Square 
tube  

Window 
height (7) 

mm. 
1,055 1,105 1,055 1,266 

According to UN Regulation No. 66 with 
equivalent approved method, the quasi-static 
load needs to be evenly distributed on the 
cantrail through a rigid beam, passing the 
transverse plane of centre of gravity in order to 
simulate the ground in a rollover test, as shown 
in Fig. 5. 

 
Fig. 5. Application of load and boundary conditions 

for rollover test 
 

In this study, the load was increased 
gradually until the residual space was invaded 
by one of the elements of vehicle structure. The 
measurement of the associated deformation was 
taken together with the incremental load in order 
to calculate the actual absorbed energy of 
structure. The maximum absorbed energy  was 
then compared with the reference energy, which 
was the maximum potential energy of vehicle 
type during the roll over test. This technique was 
used to adduce the level of security (Voranavin 
et al., 2013). The simulation results of all tested 
bus models in Thailand are shown in Table 5.  
 

Table 5: Rollover test results of all representative 
buses in Thailand using equivalent method from UN 

Reg. No.66 
 

Bus 
model 

Absorbed 
energy 

(J) 

Reference 
energy (J) 

Absorbed 
energy/Reference 

energy × 100 
1D-A 134,881 153,036 88 
1D-B 43,021 120,860 36 
2D-C 36,340 193,502 18 
2D-D 1,250 207,591 1 

 
 

III. DEVELOPMENT OF 
SUPERSTRUCTURES FOR BUSES IN 

THAILAND 
 

In order to develop approved bus 
superstructure in Thailand, various conditions 
should be taken into account , such as cost for 
experiment tests, production process and 
investment. From the simulation results, 
together with the suggestion from bus 
manufacturers, the bays of bus body sections 
were designed and developed using Thai 
Industrial Standard Institute TISI 1228-2549, 

Residual 
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having U Channel sizes of 75 × 40 × 5 × 7 mm 
and 100 × 50 × 5 × 7.5 mm for single and 
double deck buses, respectively, as shown in 
Fig. 6 to 7. The bays for those two proposed 
buses were manufactured by using basic 
equipment for bending U channel without 
deformation. The next process  of making the 
rectangular column was conducted with repeated 
welding pattern. 

 
 
 
 
 
 
 
 

Fig.6. Developed body section for single and 
double deck bus 

 
The developed body sections for single and 

double deck buses were tested by using the 
rollover test bench at Department of Land 
Transport in Thailand. This test bench was 
operated  according to the requirement of UN 
Regulation No. 66, as shown in Fig.7. To reduce 
the cost in testing, effective vehicle mass with 
50% of total occupant mass was determined and 
calculated according to the body section length, 
in order to apply the distributed mass on each 
floor of body sections.  

Fig.7. Rollover test bench in Thailand 
 

The experimental results of body section 
models from rollover test bench are shown in 
Fig. 8. The experimental results from body 
section models revealed that the designed bays 
of bus body sections from simulation were 
relevant with the experimental results. Similarly, 
this method was performed to reduce the beams, 
joints and panels of models. From the 
convincing results of this experiment, Thai 
structure material standard can be used to 
develop approved bus superstructure in 
Thailand. 
 
 

 
 
 
 
 
 
 

Fig.8. Experimental results of rollover test for body 
sections 

 
 

IV. IMPLEMENTATION OF EVALUATION 
PROCESS FOR BUSES IN THAILAND 

 
In this study, evaluation process to measure 

safety standard of bus structure in Thailand was 
implemented. In this process, there were three 
options to register the single and double deck 
buses with Department of Land Transport. The 
first one was for the approval bus with the 
certificate of UN Regulation No. 66. In the 
second option, the bus would be manufactured 
according to the approved superstructures as 
explained in the previous section. The last one 
was for the bus manufacturers which wanted to 
have their own design. The bus maker could 
decide to perform either full size or body section 
of bus. This could be achieved through either 
experimental or simulation tests. For 
experimental test, mass of decoration and 
accessory in the bus should be determined and 
installed as the distributed mass to fulfill either 
body section or full size of bus. 

 
 

V. CONCLUSION 
 

A. The policy for safety in Thailand has 
helped reduce the trend of road accidents. 
However, the increment of registered bus in 
Thailand for non-fixed route has increased 
in comparison with  other transportations. 
 

B. Thai government should consider reduction 
of import tax for approval buses. Besides 
that, the Department of Land Transport 
should implement the safety measures to 
evaluate the manufactured buses especially 
regarding double deck buses because all 
current representatives of bus manufactures 
in Thailand cannot pass the safety measures 
of evaluation of bus superstructure in UN 
Regulation No. 66. 
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C. There are potentials to improve the quality 
of bus manufacturing in Thailand, although 
only using local material and basic 
production tool, as specific dimension of 
bay for bus superstructure can ensure high 
safety quality. 

 
D. Implementation of safety measure for buses 

in Thailand is possible, as proven by 
experimental and simulation methods, in 
order to prevent fatality of passengers in 
road accident.  
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