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Danh gid do on thyc t& mat dudng bé téng nhua chat
dudi tdc dong thanh trugt cda con lac Anh
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TOM TAT: Tiéng dn mat dudng 1a mét yéu t6 quan
trong giup danh gid chat lugng khai thac mat dudng
trong hé thdng quan ly k&t cdu do dudng. Tiéng 6n
dugc sinh ra do va cham gira banh xe va bé mat do
duong. Tiéng 6n sinh ra do giao théng la mét trong
nhing yéu t& dnh hudng dén su phat trién kinh té
cang nhu chat lugng cude séng. Tuy nhién, tiéng én
mat duong it duge quan tam & Viét Nam. Bai bao gidi
thiéu phuong phap do tiéng én trén 5 tuyén duong
véi mat duong la bé téng nhya chat bang tac déng
cda thanh truot cda thiét bi con ldc Anh ma da sé cac
phong thi nghiém hién nay & Viét Nam déu cé. Bai
bdo co thé xem nhu 13 budc dau tim hiéu tiéng dn
trén cac loai mat duong khac nhau.

TU KHOA: Tiéng 4n, tiéng én mat duong, con lic
Anh, bé téng nhua chat.

ABSTRACT: Tire-pavement interaction noise is also
a significant parameter for pavement management
system. Pavement noise is the result of the
mechanical interaction between a tire and pavement
surface. Road traffic noise has become an element
of the tension between economic development and
quality of life. However, the interaction between ftire
and pavement was less studied in Vietnam. This
study focuses on evaluating the surface noise of
some dense-graded asphalt concrete pavements by
using British pendulum which are available in many
Vietnamese labs. This paper could be the preliminary
study of noise on the surface of many pavement
types.
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British

1. DAT VAN DE

Am thanh 1a nhiing tiéng dong do cac vat thé va
cham véi nhau ma tai ching ta nghe dugc. Vé mat vat ly,
a&m thanh 1a séng co hoc lan truyén trong moi vat ¢ ba
trang thai ran, 16ng va khi va dugc dic trung bai tan sé,
budc séng, chu ky, bién dd va van téc lan truyén. Am thanh
khéng ton tai trong chan khéng. Thinh giac cla ngudi
ti€p nhan am thanh trong dai tan sé tu khodng 16 Hz dén
khoang 20 kHz. Tai nguai khong nghe dugc dm thanh c6
dai tan s6 cao hon 20 KHz (siéu am) va dai tan sé nho hon
16 Hz (ha am). Tiéng 6n la tap hgp nhing &m thanh ¢é
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cudng d6 va tan sé khéac nhau, sdp xép khdng ¢é trat tu,
gay cdm gidc kho chiju cho ngudi nghe, anh hudng dén
qua trinh lam viéc va nghi ngai ctia con ngudi. Noi cach
khac, tiéng 6n la am thanh vdéi cuding d6 qua 1dn, vuat qua
muc chiu dung cta con ngudi. Don vi do tiéng 6n hay am
thanh la Decibel (dB) - thang do logarit, con goi la muc
cudng do am hay goi tat la muc am. [1]

O nhiém tiéng 6n dang dugc xem la mét trong nhing
can bénh thanh phé phé bién nhat hién nay. Nguén gay 6
nhiém ti€ng 6n chd yéu xuét phat tir cac hoat dong giao
théng: tiéng doéng co, tiéng coi, ti€ng phanh xe... Theo
WHO, tiéng 6n tir giao théng la mét trong nhiing tac nhan
gay 6 nhiém moi trudng nghiém trong thi hai & chau Au,
chi sau 6 nhiém khéng khi [2].

Tiéng 6n tU 16p xe la téc nhan chinh gay ra tiéng 6n
giao thong véi tée d6 trén 40 km/h d6i vdi xe & t6 va 70 - 80
km/h d6i véi xe tai. Co ché nay b3t d4u tu dao déng khéng
khi duoc tao ra gira bé mat duding va ranh 18p xe. Khi xe
chay, khong khi bi cudn vao cac ranh va bi nén vaéi mit
dudng, sau d6 lai bi nén bat ra khéi cac ranh tao ra cac dao
dong. Hanh déng nay xdy ra hang ngan lan moét giay, do
dé tao ra am thanh tan s6 cao. Tan suat cda ti€ng 6n cing
sé tang ty |é thuan vai van téc xe. Do d6, viéc nghién cuu
gidm thiéu tiéng 6n giao théng nén tap trung vao hainhan
t6 chinh la I16p xe va bé mat mat dudng [1].

G Viet Nam, cac nghién ctu vé tiéng 6n chi tap trung
vao danh giad chat lugng chung vdi sy tac déng clia nhiéu
loai xe mét lac theo khu vuc rong 16n. Trinh Thi Giao Chi va
Nguyén Thi Ngoc Ha [3] nghién cltu ngudi dan séng ven
mot s6 tuyén dudng & phia Nam TP. Hué vdi thiét bi do dat
tai 9 vi tri. Cac vi tri trong khu vuc nghién ctiu cé tiéng 6n
dao dong tur 50,1 dB dén 78,8 dB, cac gia tri nay vugt quy
chudn cho phép (QCVN 26:2010/BTNMT). Bén canh 46,
sinh vién Tran Duc Minh [4] da trinh bay s6 liéu quan tric
cha S& Tai nguyén va Moi trudng TP. H8 Chi Minh, céc két
qua do tiéng 6n tai 150 diém quan trdc dat trén 30 tuyén
dudng cta TP. H6 Chi Minh. Két qua cho thdy, hau hét s6
lan do vugt tieu chudn cho phép.

Trén thé gidi, c6 rat nhiéu nghién cdu tiéng 6n sinh
ra § ting loai mat duong dudi tac dung cha nhiéu loai
banh xe hay loai xe khac nhau [5]. Theo Tan Li [5], tiéng
on sinh ra do tuong tac gilta banh xe va mat dudng cé thé
do doc bén dudng, do trén banh xe va do trong phong thi
nghiém. Phuong phap do doc dudng dugc thuc hién khi
st dung thiét bj do tinh & gan & dudng dé do tiéng 6n
trudng xa cia mot phuong tién di chuyén. Phuong phap
do trén banh xe dugc do truc ti€p ti€ng én tuong tac gidia



banh xe va mat dudng véi khodng cach gan hon rat nhiéu
nha thiét b do dugc ¢é dinh trén xe dang chay. Phuong
phép do trong phong thi nghiém do tiéng 6n sinh ra khi
banh xe tuong tac Ién cac bé mat khac nhau va khi dé
yéu t6 bén ngoai moi truong duge bd qua. Bén canh cac
thi nghiém do tiéng 6n tuong tac, c6 rat nhiéu nghién
ctiu khic xem xét danh gia loai mat dudng trong viéc anh
hudng dén tiéng 6n [6].

Trong bai bao nay, nhém tap trung nghién ciu dénh
gia tiéng 6n sinh ra khi stt dung con lac Anh gay ra tiéng
dong 1én bé mat cac mat dudng bé tong nhua chat trén
céac con dudng it bi anh hudng tiéng 6n do moi trudng, do
la do trong Trudng Dai hoc Bach khoa TP. H6 Chi Minh & co
s@ 1 va cd sd 2 trong thoi diém véng xe va ngudi. Muc tiéu
clia nghién ctu |a danh gia do 6n thuc té sinh ra trén céc
loai mat dudng bé tong nhua bang thiét bi don gian, dé c6
thé 13 con l3¢ Anh.

2. DANH GIA TIENG ON NGOAI HIEN TRUONG

5 doan mat dudng danh gia tiéng 6n dugc tién hanh
trong khuon vién Trudng Dai hoc Bach khoa TP. H6 Chi
Minh tai co s& 1 (Ly Thuding Kiét, Quan 10, TP. H6 Chi Minh)
va cd s& 2 (Di An, Binh Duong). Trong d6, doan dudng s6
1, 2, 3 st bé téng nhya chat hat trung (BTNC 12,5) cdn céc
doan dudng khac la bé tong nhua chét hat min (BTNC 9,5).
Cac doan dudng nay da dugc st dung han 3 nam dugc thé
hién & Bang 2.1 va Hinh 2.1.

Bang 2.1. Téng hop dia diém, két cdu mit duong thi nghiém
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Thiét bi chuyén dung do tiéng 6n su dung trong
nghién ctiu nay la RION da dugc kiém dinh bdi Trung tam
Ky thuat Tiéu chudn Do ludng chat lugng 3 (QUATEST3).
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Micro thu nhan tiéng 6n cla thiét bi do dugc dat c6 dinh
céach thanh trugt con 1c Anh mét khdang 5 cm. Tam cao
su dudi thanh truot tiép xidc vai mat dudng moét khodng
125 mm + 1,6 mm (chiéu dai quy udc khi xac dinh &6 nham
bang con lac Anh). Trén mdi tuyén dudng, 30 vi tri dugc do,
mdi vi tri c6 5 1an do. Bdng 2.2 thé hién s6 liéu do cuia tuyén
dudng s6 1.

Két qua thi nghiém dugc xur ly theo phuong phap loai
gia tri sai s6 thé ctia N.V. Xmirnop véi dé tin cay 95%. Tinh
toan do léch binh phuong trung binh, tim gia tri can trén
va can dudi cuia s6 lieu thé. Tinh gia tri trung binh sau khi
loai sai s6 tho. TU s6 liéu trong Bdng 2.2, st dung phuong
phap loai gia trj sai s6 tho cda N.V.Xmirnop thi ta c6 dugc
gia tri can dudi va can trén tinh toan la 88,67 dB va 89,80
dB, do dé tat ca s6 liéu trung binh c6 thé sir dung dé tinh
toan. Gia tri trung binh cta 30 diém do co gia tri la 89,24
dB. Tuong tu cho cac tuyén dudng khéc. Bdng 2.3 thé hién
gia tri trung binh d6 6n clia 5 tuyén dudng.

Hinh 2.2: C3ch d&t thiét bi do tiéng 6n chuyén ding RION céch
thanh truot con l3c Anh
Béng 2.2. Két qua do tiéng 6n & dudng s6 1

Do én (dB) 06 6n
Vi tri trung binh
1 2 3 4 5 {dB)

1 90,90 90,30 87,20 90,10 87,20 |- 89,14
2 88,10 87,50 88,20 91,40 91,10 89,26
3 87,30 88,60 87,90 91,70 91,50 89,40
4 88,00 90,50 88,30 91,70 88,10 89,32
5 88,80 90,70 87,50 90,40 87,70 89,02
6 91,50 88,30 86,80 88,20 90,40 89,04
7 91,30 90,10 90,80 87,50 87,20 89,38
8 88,90 91,30 88,30 88,70 90,10 89,46
9 88,70 86,90 89,90 89,90 90,90 89,26
10 87,00 90,20 90,20 91,40 88,40 89,44
11 89,40 90,50 88,50 90,20 87,60 89,24
12 88,50 88,50 91,00 87,60 90,40 89,20
13 87,20 87,60 91,30 88,30 91,20 89,12
14 88,90 86,90 90,90 90,70 88,30 89,14
15 87,30 88,10 91,30 90,50 88,20 89,08
16 90,20 87,20 _90,40 87,30 91,10 89,24
17 91,30 87.00 88,50 88,20 91,70 89,34
18 90,50 91,10 89,70 86,50 87,30 89,02
19 87,50 91,20 87,30 90,20 92,00 89,64
20 88,00 90,20 90,40 88,00 87,80 88,88
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21 89,40 87,10 88,00 90,20 89,90 88,92
22 88,70 88,40 90,80 90,60 88,40 89,38
23 91,60 88,70 88,40 90,40 87,10 89,24
24 | 8840 91,60 88,20 90,10 88,30 89,32
25 91,30 87,30 88,50 87,50 91,20 89,16
26 87,40 90,20 90,60 88,00 91,70 89,58
27 88,20 87,60 90,60 88,50 91,80 89,34
28 88,70 | 91,30 87,10 91,40 87,20 89,14
29 | 90,00 87,80 91,20 87,70 88,10 88,96
30 89,50 91,10 87,20 91,00 88,50 89,46
Gia tri trung binh sau khi loai gia tri ndm ngoai can dusi 89,24
va can trén (88,67dB va 89,80dB) ’

Béng 2.3. Tiéng 6n trung binh tir céc tuyén dudng

STT Poan dudng Tiéng 6n (dB)
1 Puong sé 1 89,24
2 Puodng s6 2 88,25
3 Puodng s6 3 89,02
4 Pudng sé 4 89,87
5 Buong s6 5 89,43

Thong qua két qua thi nghiém do tiéng 6n & bé mat
bé téng nhua BTNC 12,5 va BTNC 9,5 do thanh trugt cua
con lac Anh gay ra khong qua khac biét nhau. Tiéng 6n
trén méat dudng tuyén dudng s6 4 va 5 cao hon it so véi céc
duong sé1,2,va3.

Can cu theo TCVN 5949-1998 [7], tiéng én cho phép
cla trudng hoc 1a 50 dB. Ngoai ra, khi s dung QCVN
26:2010/BTNMT [8] thi tiéng 6n cho phép (khéng can theo
vi tri gay ra 6n), gidi han ti€ng 6n cho phép la nho hon 70
dB. Do d6, khi cé téc dong lén mat dudng thi déu vugt yéu
cau cho phép. Di nhién, ti€ng 6n nay la do ngay truc ti€p
dudi thanh trugt cGa con lc Anh.

3.KET LUAN

Bai bao danh gié tiéng 6n sinh ra khi dung thanh truot
cla con ldc Anh tac déng vao bé mat mit dudng bé téng
nhua chat. Thi nghiém duoc thuc hién trén 5 tuyén dudng
véi 2 loai cép phdi la bé tdng chat hat min va hat trung
trong khuén vién Truong Pai hoc Bach khoa TP. H6 Chi
Minh & tai hai co s& vai két qué nhu sau:

- Tiéng 6n déu vugt muc cho phép dusi tac dong ciia
thanh trugt con lac Anh dua trén TCVN 5949-1998 hay
QCVN 26:2010/BTNMT.

- Tiéng 6n sinh ra & bé mit bé téng nhua BTNC 12,5
va BTNC 9,5 do thanh trugt cta con Ic Anh gay ra khéng
khac biét nhau qua nhiéu. Nhin chung, c& hat lon nhat
danh dinh clia bé téng nhua cang nhé thi gay ra tiéng 6n
nhiéu han.

Tiéng 6n trong bai bao chi méi 1a gia tri tuong d6i phu
thuéc vao tdm cao su clia thanh trugt trong con I3c Anh.
Cac nghién ciu tiép theo sé tim ra mdi quan hé tiéng 6n
sinh ra dudi banh xe thuc ctia xe 6 t6 va xe tai va tim ra mai
quan hé tuong quan tiéng 6n khi dung thanh truot cta
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con lac Anh va banh xe 6 t6, xe tai d€ sau nay cé thé diing
con lac Anh nhung quy ra dugc tiéng én sinh ra bdi banh
xe 6 to hay xe tai.

Loi cdm on: Nghién cliu duoc tai tro bdi Bai hoc Quéc
gia TP. H6 Chi Minh trong khuén khé dé tai ma sé C2020-20-
22.Tac gia xin chan thanh cam on Dai hoc Quéc gia TP. H6
Chi Minh da ho trg tac gia trong qué trinh nghién cu nay.
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