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ABSTRACT

This paper presents the findings of a study on the impact of traffic noise on residents
living along National Highway 1A in Hue City. The results indicate that noise levels
at the monitoring sites exceeded the limits of the National Technical Regulation on
Noise (QCVN 26:2010/BTNMT), particularly at locations near bus stations and road
intersections. During peak hours, high traffic density results in elevated noise levels.
According to the survey data, 37.5% of people were affected by road traffic noise,
mainly headaches and sleep problems, while the remaining 62,5% said they did not
experience any health effects. In addition, noise also affects people's daily activities
such as talking, phone calls, watching television, reading books, resting, and

sleeping; however, the level of influence is negligible.

Keywords: Hue city, noise level, noise pollution, road traffic.

1. INTRODUCTION

Traffic noise pollution is a common problem in many cities around the world.
Nowadays, due to urbanization, there has been a rapid increase in the number of
vehicles on the road and a decline in the sound quality of the environment in urban areas

[1].

Noise pollution is a form of environmental pollution; noise creates sound
vibrations in the range of sound frequencies that can have negative impacts on human
safety and health. Noise significantly impacts the community, yet people often
underestimate the stress it causes on a daily basis. If exposed regularly, it can cause high
blood pressure, stress, tinnitus, hearing loss, sleep disorders, and other harmful effects.
Noise causes significant impacts on human health and daily activities. The authors'
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studies on traffic noise hinder daily activities, leading to discomfort [2], hearing damage
[3], [4], [5], sleep disorders [6], and impaired learning ability Error! Reference source not
found.

In developing countries, the growth and planning of transport infrastructure and
residential locations are often not synchronized. This mainly leads to households being
concentrated around transport infrastructure such as highways and stations, thereby
increasing the time and frequency of people's exposure to noise [8].

Most studies have focused on controlling the noise levels of transportation
sources [9]. Some authors have studied the relationship between traffic noise and
physical, psychological, and physiological outcomes [4]. However, studies on the
relationship between traffic noise and annoyance are still mostly limited to developed
countries, with very few studies in developing and underdeveloped countries.

Not only in big cities like Hanoi, Ho Chi Minh City, and Da Nang, which have
long experienced high traffic volumes, but also in Hue City, is significantly affected by
traffic noise due to the increasing number of vehicles. With the current rapid
urbanization speed, the number of vehicles in Thua Thien Hue province in general and
Hue city in particular has also increased significantly, which is also a source of noise
pollution in Hue city, especially on National Highway 1A, where the large number of
vehicles affects the lives of people living on both sides of the road.

Therefore, the purpose of the article "The current status of traffic noise pollution
on National Highway 1A through Hue city" is to assess the current status of traffic noise
the and its impact on people's health.

2. STUDY METHODS
2.1. Sociological survey

Conduct direct interviews using structured questionnaires with 100 people living
along both sides of the traffic road. The content of the questionnaire includes (i)
Information related to the interviewees, such as full name, age, gender, address,
occupation, and number of family members. (ii) The effects of traffic noise on people's
health and life. Health symptoms that people experience are affected by the noise of
participating vehicles. (iii) Measures that people use to deal with road traffic noise.

The selection of houses in the research area for investigation was done randomly
for houses located on National Highway 1A running through Hue city, and only
investigated houses close to the road, around the location of the noise meter. The selected
areas, with different population characteristics, aim to reflect relatively fully the impact
of traffic noise on the lives and health of people along National Highway 1A.
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2.2. Noise level measurement

(i) Noise measurement locations: Noise levels were measured at 7 locations along
both sides of traffic routes on National Highway 1A, running through Hue City.
Location information and noise measurement points are shown in Table 1 and Figure 1.
The basis for selecting noise measurement locations is based on the following criteria:
There is a residential area; Affected by noise from traffic activities and less affected by
other noise sources; and Locations with high traffic density. In addition, the selection of
measurement points is considered based on safety factors, standard measurement
conditions and geographical - urban - traffic representativeness.

(if) Noise meter arrangement: Place one noise meter near the road and another
inside people’s homes to measure noise simultaneously. The meter is placed at a height
of 1.5m above the ground.

(iii) Measurement method: At locations, measure the equivalent noise level
according to characteristic A within 15 minutes (LAeq,1h) at different times of the day.

For each measurement position, repeat the measurement 3 times and repeat on
weekdays and holidays. Use the Rion NL-32 noise meter to measure noise levels at
locations.

Table 1. Road traffic noise measurement locations

Location Coordinates Characteristic
East North
longitude Latitude

K1 107°36'53.2" | 16°26'40.1" | An Duong Vuong Street (near the
intersection between Hue city and Huong
Thuy town)

K2 107°36'12.9" | 16°27'07.0" | An Duong Vuong Street (near the Southern
bus station)

K3 10703551 16°27'38.4" | Hung Vuong Street (Pedagogical College)

K4 107°3521.7" | 16°27'50.1" | Hanoi Street (opposite Kim Dong Park)

K5 107°35'02.3" | 16°28'00.6" | Le Duan Street (near the bus station on
Nguyen Hoang side)

K6 107°34'07.0" | 16°27'51.4" | Le Duan Street (opposite the railway)

K7 107°31'56.4" | 16°29'39.2" | Near the intersection between Hue city and
Huong Tra town
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Figure 1. Diagram of road traffic noise measurement locations
2.3. Method of determining traffic volume

Monitoring time: Traffic volume monitoring is conducted simultaneously with
traffic noise measurement. Monitoring is conducted at 1 location on 2 days, in which
weekdays (from Monday to Friday) are denoted as T and holidays (Saturday and
Sunday) are denoted as C. The Monitoring time frame is from 6:00 to 20:00. This time
frame focuses on assessing noise levels when people live and work, and when sources
such as traffic, industrial, and construction activities are most intense. The time frame is
also suitable for the research objectives, as well as according to QCVN 26:2010/BTNMT
- National technical regulation on noise, which distinguishes noise limits between
daytime (6 am-9 pm) and nighttime (9 pm-6 am).

Monitoring location: The locations of monitoring points are shown in Table 2.

Monitoring devices: GPS is used to locate the coordinates of the monitoring
location, and the phone is used to record traffic flow on the road.

How to determine traffic volume: Use phones to record traffic on the road at
monitoring points. At each location, record for 15 minutes. Use Windows Media Player
to review videos, classify vehicles, and count. Calculate traffic volume during the above

periods..
Table 2. Symbols of observation periods during the day
Time Weekday Day off
Position 1 Position 2
6:35- 6:50 7:00- 7:15 T1 C1
8:10 - 8:25 7:45- 8:00 T2 C2
10:45- 11:00 11:10- 11:25 T3 C3
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12:25-12:40 12:00- 12:15 T4 C4
14:00 — 14:15 14:25 - 14:40 T5 C5
16:45 —17:00 17:10 - 17:25 T6 Cé
19:00 - 19:15 19:25 - 19:40 17 Cc7

2.4. Evaluation method

Conducting an assessment of road traffic noise according to the National
technical regulations on noise (QCVN 26/2010/BTNMT). The level of impact of road
traffic noise on people is assessed based on the percentage of people affected by health
and the percentage of people feeling disturbed at different levels when exposed to noise
caused by road vehicles. The levels of disturbance are assessed according to the 5-point
verbal scale of ICBEN (International Commission on Biological Effects of Noise) [10].

Table 3. ICBEN 5-point scale

Level of annoyance Vietnamese English
1 Absolutely not Not at all
2 Somewhat Slightly
3 Not too much Moderately
4 Much Very
5 Extremely Extremely

2.5. Statistical methods of data processing

Utilize MS Excel tools to support the processing and analysis of data collected
from noise monitoring points and surveys conducted with individuals regarding the
impact of noise.

3. RESULTS AND DISCUSSION
3.1. Characteristics of road traffic noise in Hue City

The characteristics of road traffic noise in Hue City are similar to other cities in
the country. The main sources of noise pollution are from motorbike and car engines. In
addition, the noise level is also related to the use of horns (electric horns and air horns)
by vehicle owners.

% Noise level variation at measuring points in the area on weekdays:

The graph shows the noise levels at measuring points in the area on weekdays in
the following figures:
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Figure 2. Weekday noise level distribution across surveyed locations

The results of noise level measurements on weekdays at the research locations
in Figure 2 show insignificant fluctuations at different times of the day, however, most
of the measurement points exceed QCVN 26/2010/BTNMT, specifically:

From 6:00 to 21:00, at 7 research locations, the noise level fluctuated between 71,0-
95,6 dBA. At all locations inside residential houses, the noise level exceeded QCVN
26/2010/BTNMT, which allows less than 70 dBA.

The results show that during rush hours (6:30 — 6:45, 11:00 — 11:15), the noise level
is much higher than at other hours. This can be explained by the fact that these are the
hours when people start going to work and return home, so the traffic density is high,
making the noise level higher.
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During non-rush hours, traffic volume decreases, so noise levels also tend to
decrease during these times (8:00 — 8:30, 14:00 — 14:30).

The cause is explained by traffic participants using the horn for the wrong
purpose, using a horn that is not suitable for the vehicle being driven.

R/

% Noise level variation at measuring points in the area on holidays:

The graphs show noise levels at measurement points in the area on holidays in

Figure 3.
dBA
@A MC1-K1-C & MC2 -K1-C MC1-K2-C

100
85 100 90
80

@ il e SN R e e
&0
7 60 50
a0 40
70 10
65 20 20
10
60 0 0

cl v} 3 o4 s 6 a o1 v} a o &3 v o7 a @ 6 oo 6 &6 0

g 15t g 2N 3Tl (VN e 151 e D] e 31| g QYN —= 15t ——g=2nd =—a=3rd =—e=0CVN

dB4 MC2-k2-C

dBA MC1-K3-C 4BA
72

a0

i —— i

70 68 P

&0 70

50 66 0

40 64 50

30 0

MC2-K3-C

62
20 po
10 0 20
0 58 10
a6 @ @ o G 6 O a4 o o o & & o 0
ol c2 c3 ca cs e c7
g 151 e 200 =310 g OCVN g 151 g 200 g 310 g QCVN 15t 2o g AoV
B4 MC1-K4-C
& a8 MC2-Ka-C B4 MC1K5-C
; 2 .
B0
n o %ﬂ——-ﬂ 70 n—ﬁ
7 60 60
7 50 50
40 40
6 v 0 30
3 0 2
6 10 10
62 o 0
a o © o 6 6 O a @ o o 6 6 o 0 2 6 o G 6 O
== 15t =e=2nd —e—=3rd —e=00N = 15t gl mpem3rd  egpm(CVN g 15 mmguml-nd g3 s—p=(CYN
B4 A MC2-k6-C
a5a MC2 K5 - C MC1-Ke-C
90 90
® & —— I - S
80 .ﬁ:_"_a_v.z;: 0 e 3
70 50 &0
60 50 50
50 40 40
40 30 30
23 20 20
10 10
10
0 0 0
a4 o &5 o s s o a @ o © © 6 o a0 ©@ © o G . O
= 15t =—g=2-nd =—g=3rd =g 0CVN = 15t =—g=2-nd =—g=3-rd =——g=0CVN — 15 emgemlnd  m—pe=3-rd  =—y—=0CVN

53



Current status of traffic noise pollution on National Highway 1A passing through the center of Hue city

dBa MC1-k7-C dBa MC2-K7-C
82
Se——— . [—

=5 —
74
72
70

c1 c2 3 4 s C6 7 =] 2 c3 c4 s CE c7

[E X TR, - R ]
codoooadb
~
@

=]
@
B

== 15t =—e=—2-nd Frd  =—e=0QCVN —a— 15t —g—2-nd 310 g OCVN

Figure 3. Holiday noise level distribution across surveyed locations

The results of noise level measurements on weekdays at the above research
locations show insignificant fluctuations at different times of the day, however, most of
the measured values exceed QCVN 26/2010/BTNMT, specifically:

Compared to normal days, the noise level variation on holidays is not much
different from normal days. Noise levels between research locations are not different.

Similar to normal days, the noise levels measured on holidays are also quite high
and mostly exceed the allowable limit. From 6 am to 9 pm, at 7 research locations, the
noise level fluctuates between 70 — 91,6 dBA. At all locations inside residential houses,
the noise level exceeds QCVN 26/2010/BTNMT, which allows less than 70 dBA.

On holidays, noise levels tend to increase at night (6 am - 8 pm), because on
weekends people tend to go out more, leading to increased traffic and increased noise
levels.

3.2. Impact of road traffic noise on people's health

Through the survey and interviews with people in the research area (see Figure
4), it was found that 41% of people said that their health was affected by road traffic
noise, the remaining 59% said that their health was not affected by this source of impact.
Thus, traffic noise on National Highway 1A through Hue city still has an impact on the
health of people living along the road.
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Figure 4. Prevalence of noise-related health symptoms among respondents

Road traffic noise has a great impact on people; this impact is considered
according to the following factors:
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Figure 5. Proportion of affected individuals according to age categories

From Figure 5, it can be seen that the impact of noise on each age group is very
different. People aged 50-69 and over 70 are more affected by road traffic noise than
those who are not. Meanwhile, people aged 18-49 are less affected. This shows that
people aged 18-49 have a higher tolerance; the older they are, the more uncomfortable
they feel with the impact of noise. The percentage affected in all age groups is higher
than 50%, so road traffic noise has a great impact on people's health.

« Lifetime

The impact of road traffic noise on people's health also depends on how long
people have lived (see Figure 6). The survey results found that there are differences in
noise tolerance levels related to how long people have lived. People who have lived near
traffic for a longer time have a higher tolerance to noise than those who have lived for a
shorter time.

> 1year 1 to 10 years >10 years
6 3 1 5 75
%o
= Proportion affected = Proportion affected m Proportion affected

Figure 6. Proportion of individuals affected and unaffected by noise exposure
over their lifetime.

3.3. Impact of road traffic noise on people's daily activities

The results of the investigation on the impact of traffic noise on people's daily
activities are shown in Figure 7.

55



Current status of traffic noise pollution on National Highway 1A passing through the center of Hue city

.ig 80.00% :

= 60.00% E | || .

< [

= o 40.00% " | B MW Level 5
o °

£ T 20.00% I I I I Level 4
g 0.00% : Lewi;
& Talking Thinking, Sleeping | Leve

Reading soundly
books
Figure 7. Proportion of respondents experiencing varying degrees of daily activity
disruption due to road traffic noise

Noise from road traffic has a major impact on people’s daily activities. Figure 7
shows the impact of road traffic noise on activities such as talking, answering the phone,
watching TV, thinking, reading, resting, falling asleep, falling asleep, and opening
windows.

Figure 7 shows that the activities of talking, listening to the phone, watching TV,
thinking, reading, resting, starting to sleep, and falling asleep appear from level 1 to level
5. Of which, level 4 accounts for a much higher proportion than the other levels. The
percentages at level 4 of the activities are 27.66%, 25.53%, 36.17%, 31.91%, 36.17%,
36.17%, 29.79%, respectively. Thus, noise bothers people when watching TV, resting, and
falling asleep. In particular, when starting to sleep and falling asleep, level 5 accounts
for a higher proportion than other affected activities, specifically 10.64% and 14.89%.
According to the survey results, people feel very uncomfortable when they are about to
fall asleep and are awakened by noise from vehicles, proving that road traffic noise
significantly affects people’s sleep in Hue city.

Due to time and equipment limitations, the results obtained are only preliminary.
The research results were only measured between 6 am and 8 pm, so the noise level in
the study area has not been fully assessed. Therefore, to have more comprehensive
results for further studies, we have the following recommendations:

- Measure the equivalent A-characteristic noise level (LAeq, 24h) to get a more
comprehensive assessment of the noise levels people experience throughout the day.

- Increase the number of survey samples to assess more accurately. In addition,
it is necessary to expand the survey’s age range to see the impact of road traffic noise on
people of different ages.
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4. CONCLUSION

The equivalent noise level according to characteristic A measured within 15
minutes in the study area ranges from 70,3 dBA to 95,1 dBA (weekday and day off),
depending on traffic volume and distance from the machine. Most of the noise levels
measured at the locations exceed the limits of QCVN 26:2010/BTNMT. Especially during
peak hours, the noise levels measured at locations K1, K2, K3, and K4 exceed allowable
limits compared to QCVN 26:2010/BTNMT. At locations K5, K6, and K7, traffic volume
is lower, so the noise level is lower than the remaining locations; however, the measured
noise level still exceeds QCVN 26:2010/BTNMT.

On weekdays, traffic volume and noise level are higher than on holidays. Traffic
volume and noise levels are positively correlated, with higher traffic volume
corresponding to increased noise levels. The difference between weekdays and holidays
is not large.

Road traffic noise affects the health of people living along National Highway 1A
running through Hue City. This impact varies according to age, gender, length of stay,
and surrounding environment. The rate of people affected by the health impact of road
noise is 62.5%, and the health impact is 37.5%. Road traffic noise causes various health
impacts on people, but mainly headaches and difficulty sleeping. The proportion of
people with headaches and difficulty sleeping due to noise is 37.5% and 30.5%,
respectively.

Road traffic noise also causes discomfort to people's daily activities, especially
when resting and watching TV. The percentages affected at level 4 (high) for these two
activities are 39% and 35%, respectively.

The research results based on experimental measurements and social surveys
clarify the current picture of noise pollution on key traffic routes, thereby emphasizing
the urgent need to develop effective noise management solutions. Recommendations
include: establishing sound protection corridors, using soundproofing materials in
residential buildings along the route, and reviewing urban traffic planning towards
sustainability and community health.
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THUC TRANG O NHIEM TIENG ON GIAO THONG TREN TUYEN QUOC LO 1A
DOAN QUA TRUNG TAM THANH PHO HUE

Nguyén Bic Giang*, Vit Thi Diu, Pham Thi Liéu, Lé Thi Huyén Trang,

Nguyén Thi Linh, Hoang Thi Kim Chi

Khoa Moi treong, Truong Pai hoc Khoa hoc, Pai hoc Hué
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TOM TAT

Bai bao trinh bay két qua nghién ctru vé tadc déng ctia tiéng on tir hoat dong giao
thong duong bd doi voi nguoi dan séng doc tuyén qudc 16 1 A doan qua thanh phd
Hué. K&t qua cho thdy, mttc 6n tai cac vi tri quan trac déu vuot qua quy chuan cho
phép theo Quy chuan ky thuat qudc gia vé tiéng 6n (QCVN 26:2010/BTNMT), nhat
la tai cac vi tri gan cac bén xe va cac nut giao thong. Vao gio cao diém mat d xe luu
thong 16n, kéo theo mikc 6n do dwgc rat cao. Két qua diéu tra cho thdy, c6 dén 37,5%
nguoi dan bi anh huong vé stc khoe do tiéng 6n giao thong duong bd, chu yéu la
dau d4u va khé ngu, 62,5% con lai cho rang ho khong bi anh huong vé mit stic khoe
boi tiéng 6n nay. Bén canh d¢, tiéng 6n con anh huwdong dén cac hoat dong sinh hoat
hang ngay ctia nguoi dan nhu: trd chuyén, nghe dién thoai, xem tivi, doc sach, nghi
ngoi, anh hudng dén gidc ngu va viéc mo ctra s6 ctia nguoi dan... tuy nhién mie do

anh huong khong dang ké.

T khoéa: thanh phd Hué, mtic 0n, giao thong duong bg, 6 nhiém tiéng on.
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Nguyén Bac Giang sinh ngay 25/9/1975 tai Béc Giang. Ong t5t nghiép
ct nhan nganh Pia ly Tai nguyén va Moi truong nam 1997, thac si
chuyén nganh Khoa hoc Mdi treong nam 2008 va nhan hoc vi tién si
nam 2020 tai Trwong Pai hoc Khoa hoc, PH Hué. Hién nay, 6ng cdng
tac tai Khoa Moi trueong, truong Pai hoc Khoa hoc, DPH Hué.

Linh viec nghién cieu: Moi treong do6 thi, Quan ly madi treong.
Nguyén Thi Linh sinh ngay 14/10/1996 tai Ha Tinh. Ba tot nghiép ct

nhan chuyén nganh Khoa hoc Méi treong tai treong Pai hoc Khoa hoc,

DH Hué nam 2018. Ba cong tac trong linh vuc moi truong.

Linh vwc nghién ciru: Quan trac moi treong tu dong.

Vit Thi Diu sinh ngay 05/11/1996 tai Ha Tinh. Ba tot nghiép ct nhan
chuyén nganh Khoa hoc Moi treong tai treong Pai hoc Khoa hoc, PH

Hué nam 2018. Ba cong tac trong linh vic mdi truong.

Linh vwc nghién ciru: moi treong do thi.

Lé Thi Huyén Trang sinh ngay 28/02/1996 tai Quang Binh. Ba tdt
nghiép cit nhan chuyén nganh Khoa hoc Moi treeong tai truong Pai hoc
Khoa hoc, DPH Hué nam 2018. Ba cong tac trong linh vuc dich vu Tai

nguyén va Moi treong.

Linh viec nghién ciru: Ti€éng 6n giao thong.
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Hoang Thi Kim Chi sinh ngay 07/06/1996 tai Quang Tri. Ba tot nghiép
ct nhan chuyén nganh Khoa hoc Méi trueong tai treong Pai hoc Khoa
hoc, PH Hué nam 2018. Ba cong tac trong linh viec moi truong, an toan,

sttc khoe.

Linh viec nghién ciru: Ky thuat an toan, sttc khoe moi trreong.

Pham Thi Liéu sinh ngay 25/06/1995 tai Quang Ngai. Ba tot nghiép ctr
nhan chuyén nganh Khoa hoc Méi treong tai treong Pai hoc Khoa hoc,

DH Hué nam 2018. Ba cong tac trong linh vuc gido duc moi treong.

Linh viwc nghién civu: moi treong xa hoi.
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