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1 AMHOC

1.1 Khainiém

1.1.1 Tinh chét vt ly ciia Gm thanh
1.1.1.1 Soéng dm

S6ng Am 12 mot loai séng cd c¢6 bién dd dao dong nhd ma thinh gidc nhan biét
dugc.

Mot 4p suat Am don gidn nha't (don Am) tao ra mot séng hinh sin nhu hinh sau

< »
<« »

Budc song (L)
/\ I Bién do (A)

Quan hé gitra cdc dai lugng dic trung ctia séng

F=1T;, A=c/f

Ap suit

C: van tdc truyén séng, m/s; f: tin s8, 1/h; A: budc séng, m; c: vant dc truyén séng;
T: thdi gian truyén dugc mot khodng cdch = 1 budc séng.

Tdc do truyén Am thanh & 20 °C x4p xi 340 m/s.

1.1.1.2 Ap sudt am

Ap suit Am t6i mot mit nao d6, do cdc phin tif clia moi trudng dao dong tdc dung
1én mit d6 1a mot Ivc gy ra 4p sudt. Ap sudt & day 1a 4p suat du do séng gy ra ngoai
4p suat khi quyén.

P=p.Cv
Ap sudt Am c6 ich: P= g Prax.

Trong tinh todn, ngudi ta dung Am chudn 13 Am don & tin s6 f = 1000Hz d€ so
sdnh.

1.1.1.3 Ndng luong dm va cuong dé dm

Cudng dd 4m & mot di€ém nao d6 trén phuong di cho trong trudng Am 13 s& ning
lugng Am thanh di qua mot don vi dién tich bé mit S vudng géc v6i phuong truyén am,
tai di€m d6 trong mot don vi thdi gian.

D&i véi séng phing: I =P/pC, W/m? (J/m>.s)

Dé&i véi séng cau: =W/ 4nr®, W/m?.
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1.1.1.4 Decibel
Mic 4p suidt Am: Lp = 10 1g (p/po)* = 20 1g (p/po);

1.1.2  Pinh nghia cdc mitc dp sudt am (Sdch tiéu chudn VN)

e Ap sudt am theo dic tinh A, do bing Pascal.

Miic 4p sudt Am, do biing dexiben (decibel): mic 4p sudt Am, dudc tinh bing cong
thite: Lp = 10 Ig (p/po)*.
Vi p 1a dp sudt toan phuong trung binh, Pa; py 1a 4p sudt Aam ddi chi€u (20Pa);

e Mic 4p suidt Am theo dic tinh A, do biing dexiben (decibel): mifc 4p sudt Am theo
dic tinh A, dugc tinh bing cong thic: Lya = 10 12 (pa/po)’.

V&i pa la 4p suat toan phuong trung binh theo dic tinh A, Pa;

e Mifc phan trim: mic 4p sudt Am theo dic tinh A dugc do khi diing dic tinh thdi gian
“F” khi vugt N% ctia khoang thdi gian do dac. Ky hiéu 1a Lant.

Vi du: Lags i 12 mitc theo dic tinh A vugt 95% trong 1 gid.

e Miic 4p sudt am tuong duong lién tuc theo dic tinh A, do bing dexiben: gid tri mitc
4p sudt Am theo dic tinh A cia 4m thanh lién tuc, 8n dinh trong khodng thdi gian T,
c6 cling gid tri 4p sudt Am toan phuong trung binh v6i Am thanh dang nghién citu c6
mic thay d8i theo thdi gian. Mic d6 dugc tinh theo cong thifc:

t2 2
t
Lacqr=101g {L [ pA—g)dt}

2 —'[1 1 Po

Véi LAeq,T la mifc 4p sudt Am tuong duong lién tuc theo dic tinh A, tinh
bing dB, dudc x4c dinh trong khodng thdi gian T, bt dau tir t1 va k&t thic & 2.

PA(t) 12 mifc 4p sudt Am tic thdi theo dic tinh A cda mot tin hiéu Am
thanh.

Miic 4p sudt Am tuong duong lién tuc theo dic tinh A, trong thdi gian T ciing dudc
goi 12 mic Am trung binh trong mot khodn thdi gian, ky hiéu LA,T, tinh bing dB.
Khodng thdi gian 14y miu trung binh da dudc ghi rd trén chi sd.

Miic 4p sudt Am tudng duong lién tuc theo dic tinh A dugc dung d€ d4nh gid ti€ng
on nghé nghiép ti€p xic.

Pham vi nghe dugc

Miic 4p sudt Am: P=2.10°- 20 N/m® (Pa) —> Am chuén
CuGng do am: I=10"-1W/m. — am chudn
Tan s6: f =16 -20.000Hz.

Mtc Am: Leq =0 - 140 dB (muc chéi tai)

Miic to: L=0-120 Fon
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Pon vi phd bién nhi't d€ do mitc 4m 1a deciBen (dB), tuong ng vdi mitc cudng do
am thanh y&u nhit ma tai con ngudi c6 thé nghe dugc 1a 1 dB. Tai ngudi c6 kha ning
cdm nhan mifc cudng dd Am thanh rat rong, tir 0 — 180 dB, v6i 0 dB 12 ngudng bit dau
nghe thiy va 140dB la mifc cao nhdt ma tai ngudi c6 thé chiu dung nghe dudc, duge goi
la ngudng chdi tai.

Con ngudi c6 thé nghe thdy 4m thanh & tin s6 16-20000 Hz. Khodng tin s6 nghe
dugc nay gidm dan theo tudi clia con ngudi. Khodng tin s6 ma tai ngudi nhay cdm nhat
véi Am thanh 12 tir 1000 d&€n 5000Hz. Ngudi ta sit dung Am thanh & khodng tan s& nay
d€ truyén phat 4m thanh va chii y d€n khodng tdn s& nay khi cAn han ché ti€ng 6n. Am
thanh & tdn s6 nhd hon 16 Hz, ta ¢c6 ha Am. Am thanh & tn s6 trén 20 kHz ta c6 siéu
am. P& ddnh gid mifc do On, ta ludn xdc dinh mic 4p sudt Am Gng vdi dai tin sd nao
doé.

Pé do mic Am tong hgp & nhiu tan s& khic nhau, ngudi ta s dung don vi dBA
(rng vé6i dic tinh tan s§ tuong doi A.

2 TIENG ON
2.1 Khainiém

Ti€ng dn dudc coi 12 mdt dang 6 nhiém do n6 c6 tic dong nguy hai d&n stic khde
cong dong, gAy gidm kha ning nghe, giy phién phifc, giy cing thing tim ly.

C6 thé hi€u don gidn tiéng én 12 Am thanh khdng c6 gid tri, khong phit hgp véi
mong mudn clia ngudi nghe.

Mitc 4p sudt 4m tuong dueng cia mot s6 ngudn on thuong gip

STT M@éi trudng tao ra ti€ng on Miic 4p suit Am (dB)
Trong phong hoa nhac khi bi€u dién 80 (& tan s6 1000Hz)
Midy bay Boeing 707 cit cinh & cdch 1 km 90 (1000Hz)
Trong mdy bay hanh khdch cia mdy bay cinh quat khi 100 (1000Hz)
cdtcdnh
Xe tai ning (>10tdn) chay biing dau diesel § cich 8m 90 (1000Hz)
Trong xudng dic, dét 100-105 (1000Hz)
May phat dién 100-110 dBA
Quat gi6 thai nhiét, do & khang cdch 2m 97-105 dBA
Ong khéi 87-95 dBA

Nguon: Moi truong khong khi. Pham Ngoc Pdng, NXB KHKT, 1997;

S& khoa hoc Cong nghé va Méi truong TPHCM. S tay hudng ddn xit Iy 6 nhiém moi
truong trong san xudt tiéu thii cong nghiép, tap 10: Xit Iy én rung, TPHCM. 1998-1999.

Mic 6n t8i da cho phép & khu vuc cong cong va dan cu duge quy dinh trong tiéu
chuin nha nuéc Viét nam vé Moi trudng.
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Gidi han tdi da cho phép tiéng 6n khu vyc cong cong va dan cu
(theo mifc Am tuong dudng)

TT Khu vuc Thoi gian

6h — 18h | 18h - 22h | 22h- 6h

L. Khu vuc cin dic biét yén tinh: bénh vién, thu vién, 50 45 40
nha diéu dudng, nha tré, trudng hoc
Khu dén cu: khdch san, nha &, cd quan hanh chdnh... 60 55 45
Khu vyc thuong mai, dich vu 70 70 50
Khu sdn xu&'t nim xen ké& trong khu dan cu 75 70 50

Nguon: TCVN 5939-1995

2.2 Phan loai ti€ng 6n

e Tié€ng On co khi: ti€ng 6n phdt sinh do rung & mdy, thi€t bi hodc do va dap céc chi
ti€t cla chiing.

e Ti&ng On khi dong: ti€ng 6n phat sinh trong cdc qud trinh chu€yn dong clia cic chat
khi hoic clia vat chuyén dong trong khi v6i vant &c khi hoic sinh ra do sy chdy clia
cdc chat18ng hay su phun cht chdy trong voi phun.

e Ti€ng On dién tir: ti€n 6n phat sinh do dao dong cla cédc chi ti€t trong thi€t bi co
dién chiu 4nh hudng cia luc dién tir bi€n d6i.

e Tiéng dn thily dong: ti€ng 6n phdt sinh trong cdc qud trinh chuyén dong cda chat
16ng.

2.3 Ngudn phat sinh ti€ng on

Theo vi trf ti€ng dn dugc phan lam 02 loai: ti€ng dn bén ngoai va ti€ng dn bén
trong ctia nha.

e Trong moi trudng dd thi, cdc ngudn giy dn bén ngoai ra't da dang, c6 thé tinh dén
cdc ngudn dn nhu sau:

v' Tiéng 6n giao thong 12 ngudn 6n phd bi€n. Ti€ng 6n giao thong 12 tdng hop
cla cdc ti€ng 6n do hoat dong ctia dong co, rung dong clia cac bd phan xe,
dng x4 khéi, dong ctlra xe, rit phanh clia cdc phuong tién luu thong trén dudng
bo, dudng sit nhu xe mdy, 6t0, tau Ia.., dic biét 1a khi bd phan gidm thanh
khong dudgc chi ¥ bao tri va van hanh ding quy cdch. Mic dn trong nha & gan
dudng cao toc c6 thé dat 90dB khi xe van tdi ning (>10 tdn) lvu thong. Mdy
bay khi cit canh va ha cdnh ciing 12 ngudn giy 6n ddng k€ cho cdc nha dan
nim bén dudi dudng bay ciia ching...

v" Ti€ng On phét sinh trong qué trinh sdn xuit cla cdc doanh nghiép nim xen ké
trong khu din cu lan truyén d&€n nha din ciing 12 mot ngudn on giy nhiéu
phién phifc. Ti€ng on do hoat dong clia cdc cd s& kinh doanh nhu nha hang,
khach san, qudn ca phé, ctta hang ban dia CD hay bing video da gy ti€ng on
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cao do viéc st dung cédc thi€t bi thu phat 4m vé6i cong sudt I6n ma khdng cé
bién phdp khdng ché ti€ng on.

v' Ti€ng 6n & cdc cong trinh x4y dung trong khu din cu sinh ra do c4c hoat dong
clia mdy Ui, may khoan da, mdy dip bé tong, cuva, mdy nén, bia may, may
tron bé tong...

e Nhung con ngudi ti€p xiic thudng xuyén va nhi¢u nhi't vin 12 ngudn ti€ng 6n gy ra
trong nha. Trong d6, ta xét d&€n cdc dang lan truyén ti€ng on :

v' Ti€ng 6n lan truyén trong khong khi con goi 12 ti€ng dn khdng khi. Trong nha
c6 thé c6 ti€ng dn do ti€ng noi, ti€ng clia cdc dai thu phdt thanh, tivi, cat-sét,...

v' Tié€ng 6n va cham. Ti€ng dn do va cham c6 thé truyén qua tudng, san bé tong
va lan d&€n cdc cin hd bén canh. Ti€ng dn va cham c6 thé 13 ti€ng budc chan,
ti€ng déng dinh..ti€ng on do chuyén dong clia vién bi bi mon trong § dd cic
thi€t bi quay nhanh gia dung nhu quat, may giit...

v' Tiéng dn khi dong sinh ra do chuyén dong rdi clia khi va hat rin trong dudng
dng nhu ti€ng 6n trong 6ng khéi (thudng vao khodng 87-95 dBA)...

2.4 Téc hai cta ti€ng 6n

Ti€ng 6n dnh hudng dén con ngudi khong chi hoan toan phu thudc vao tinh chit
vat 1y ma chd y&u phu thudc vao sy cdm thu tAm 1y cdia con ngudi. Nhin chung, bat c
ti€ng dn nio c6 trong moi trudng déu 1a & nhiém vi né ha thap chat lugng cudc song.

Ti€ng 6n tic dong 1én con ngudi & 3 mic:
e Tdc dong vé mit co hoc: nhu che 14p 4m thanh can nghe

e Tic dong vé mit sinh hoc: chl y&u la ddi vdi thinh gidc va cdc hé than kinh, ciling
c6 thé€ giy ra bénh tim mach va 4nh hudng dén thai nhi. Ti€p xiic v6i dn din tdi
bénh di€c. Tién tri€n bénh véi bi€u hién giai doan ddu 1a thich nghi (sitc nghe kém,
khong nghe thdy ti€ng dong nhd), giai doan thit hai 1a giai doan mét mdi (lam viéc
tai bi nghénh nging, sau khi ngung ti€p xiic v6i ti€ng 6n mot thdi gian vai ti€ng c6
thé 1au hon méi phuc hdi thinh gidc); giai doan cudi ciing tai trong bi tdn thuong,
day than kinh thinh gidc teo lai, ngudi bénh khong nghe dugc ti€ng néi chuyén.

e Téc ddng lén cidc hoat ddng xa hdi: gdy xung ddt v6i nhitng ngudi xung quanh.

e Tié€ng dn c6 tic dong xAu d6i v6i con ngudi thong qua mot sd thé hién sau day:

v Thudng xuyén quiy riy gidc ngi
Viao ban dém, néu ti€ng dn vugt 45dBA thudng xuyén, con ngudi c6 thé bi mat
ngl, khé ngd, hoic gidc ngld khong sau do bi ddnh thifc bdi mitc cudng d6 Am thanh
cao. Sau khi ngd, n€u bi ti€ng 6n danh thic s& gy nén tim li khé chiu. Thi€u ngd sé
giy nén nhitng tdc dong ning né vé tim sinh 1y ddi vdi cudc sdng con ngudi.
v' Té4c dung d6i véi thinh gidc
Thinh gidc chi bi 4nh huéng n€u nhu Am thanh qua to, khodng tir 100 dB trd 1én.
N&u ti€p xtic thudng xuyén véi ti€ng 6n & mic cao, thinh gidc gidm sit rd rét. Ti€ng on

néu qui manh c6 thé giy chéi tai, dau tai, thim chi lam dit mang nhi.

v’ Téc dung ddi véi thong tin
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O nhitng noi qué dn, viéc trao ddi thong tin cling bi 4nh hudng cha't lugng. G mic
6n 70 dB 1a di c6 tic dong xAu d6i véi trao d6i thong tin cong cdng. Miic cudng d6 Am
thanh 16n nhdt ma c6 thé khong giy tic dong dén trao ddi thong tin vao khodng 55dB.
Vi du, tram dién thoai cong cong né€u dit gin nha mdy xay xdt thi ti€ng 6n 16n s& 1am
khé nghe, khong ai mudn dén goi. Viéc trao d6i thong tin rat quan trong ddi véi cic
doanh nghiép, trong cong tac quan ly, gido duc.

v Téc dung d8i v6i thé luc, doi v6i tim thin va hiéu qud lam viéc clia con
ngudi
Ti€ng dn con c6 thé lam suy y&u vé thé luc, suy nhudc than kinh va 1am gidm hiéu
qud 1am viéc d6i véi mot s6 ngudi. Néu ti€ng dn dat t6i 100 dB thi né khdng chi gy
bénh tAm thin ma con gdy tdn thuong ddi v6i phan tai trong. Pic biét, mot s& ngudi co
thé khé chiu ngay cd véi nhitng ti€ng thim thi, hoic ti€ng tich tic clia ddng hd. Ti€ng
dn c6 thé lam gidn doan suy nghi, do d6 s& lam gidm hiéu qui cong tic.

T4t ca cdc tdc dong nay din d&n nhitng bi€u hién x4u vé tim 1y, sinh 1y, bénh ly,
dnh hudng dé€n hiéu qué lao dong, c6 nghia 1a 4nh hudng d€n cudc sdng clia con ngudi.

3 DO MUC ON VA GIGI HAN CHO PHEP

Panh gia ti€ng On trong mdi trudng din cu theo tiéu chuin Viét Nam TCVN
5964:1995; ISO 1996/1: 1982.

3.1 Miic 6n cho phép
Céc mtc 6n cho phép dugc cho trong cic tiéu chudn vé ti€ng 6n gdm:

v' TCVN 5949-1995. am hoc. Ti€ng 6n khu vyc cong cong va dan cu. Mitc 6n
t01 da cho phép.

v' TCVN 5948-4995. Am hoc. Ti€ng dn phuong tién giao thong van tdi dudng bd.
Miic dn tSi da cho phép.

v" TCVN 3985:1999. Am hoc. Mtc dnc ho phép tai cdc vitri lam viéc.

v Tiéu chuin vé sinh. Bo Y té 2003. Mitc &n cho phép tai cdc vi tri lao dong.

3.2 Cac phép do

Viéc chon vi tri do phu thudc vao muc dich dudc quy dinh trong cic tiéu chuin
tuong wng. N&u khong c6 quy dinh clia cdc tiéu chudn cu thé khac, vi tri do cin tudn
thd cdc yéu ciu sau:

e Phép do cin cich ciu tric phan xa 3,5m, d€ tranh 4nh hudng cta nhiéu phin xa,
khong ké mit dat. Do cao d€ ti€n hanh do 1a 1,2 d&€n 1,5m trén mit dat.

e Phép do ngoai trdi, gin cdc nha cao tAng thuc hién & cdc vi tri ma ti€ng dn ddi vdi
nha cao tﬁng dugc quan tdim. Cdch mat truGe 1-2m va & trén san 1,2-1,5.

e Phép do trong nha dudc thyc hién bén trong hang rio, ma & dé i€ng 6n cian quan
tam dé&n. Vi tri do nén cich tudng hoic cdc bé mit phian xa chinh khéc it nhat Im
va trén san 1,2-1,5m; cdch cita s6 khodng 1,5m.
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3.3 Thiét bi do

Thiét bi do dudc thi€t k& ké xac dinh truc ti€p hay gidn ti€p mic 4p sudt Am tuong
duong lién tuc theo dic tinh A phti hgp véi cdc dinh nghia & trén.

Thiét bi do gdm cdc bd phan:

M4y do mifc Am tuong duong trung binh theo dic tinh tin s6 A;
M4y do mifc Am ti€p xic clia cdc dic tinh rdi rac (riéng 18);
M4y do mifc Am theo dic tinh tAn s& A va dic tinh thdi gian S;
B6 luu trit s8 liéu d€ 14y mau lién tuc mifc 4p sudt Am theo dic tinh A khi dung dic
tinh thgi gian F.
5. M4y phan tich phan bd theo thong ké dé 14y mau gid trj lién tuc
Céc thi€t bi 1 va 2 thudng diing cho ti€ng dn c6 tinh chit xung, bi€n ddi hoic tuan
hoan.

o

Thiét bi do cAn dugc hiéu chuin sau mdi thdi han nhat dinh. Viéc ki€m tra tai hién
trudng do ngudi st dung thyc hién, it nhat vao lic trude va sau mdi phép do.
3.4 Cach thuc hién

Yéu ciu xdc dinh mic 4p sudt 4m tuong duong lién tuc theo dic tinh A. Phép do

nhim mo ta vatly ddng tin cdy clia ti€ng dn moi trudng.

3.4.1 Phép ldy méu miic dp sudt @m véi toc do ldy mdau 1/At trong khodng thoi gian t;
-t
Muic dp sudt tuong dudng lién tuc theo dic tinh A, Laeqt dudc suy ra tir cong thic

1 ) 0,1LPAi
Lacqr=101g | =) 10"
Ni:l

Vi N 1a s6 lugng cdc miu; N = (t — t;)/ At; Lyai 12 gid tri miu clia mdc 4p sudt,
dB; At 12 khodng thdi gian giita hai mau lién k&;

Khodng thdi gian 14y miu phdi chon cho phu hgp véi viéc 18y tich phan mic dp
sud't am.
3.4.2 Tiéng on on dinh véi sy thay doi mitc am tiing bic

Né€u ti€ng 6n 1a 6n dinh nhung xuAt hién mot s gid tri cia mic 4p sudt A&m khac
nhau 18 ring, ma cic gid tri c6 thé do dudc nhu ti€ng dn khong ddi va trong khodng
thdi gian cho mdi mic c6 thé xdc dinh , nhu thé c6 thé cho phép tinh mic 4p suit Am
tuong duong lién tuc theo dic tinh A nhu sau:

N
Lacqr=101g [%2100"%} , dB;
i=1

V6i: T = ZTi 1a tdng cdc khodng thdi gian; Lya;i 1a mic d4p sudt 4m theo dic tinh

A tdn tai trong khodng thdi gian Tj;
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3.4.3 Thong tin cdn ghi nhin
Cuing v6i k&t qua do ludng, can ghi chép va luu giit d€ ddi chi€u gdm cic thong tin
sau:
e K§¥ thuitdo
v' Loai thi€t bi do, phudng phdp do va cdc phép tinh dudc sit dung;
v' MO td thoi gian cda phép do;
v' Céc vi tri do.
e Diéu kién ti€n hanh khi do
v' Diéu kién thdi ti€t: hudng gio, tdc dd gié, nhiét do, 4p suit khong khi, d6 4m
tudng doi;
v' Bdn chit va trang thdi mit dit giita ngudn va vi tri do;
v' Su thay d8i ti€ng 6n clia cdc ngudn phat;
e Cic so liéu dinh tinh
Kha ning xdc dinh vi tri ngudn gdc ti€ng On;
Khé nidng nhan bi€t ngudén am;

Tinh chit Am thanh;

AC

v

v

v' Bé4n chit ngudn am;
v

v' Y nghia 4m thanh;

3.4.4 Tién hanh do luong
Chon 1 vi tri do d€ xdc dinh ti€ng 6n dnh hudng d&n 1 toa nha.
Chon 1 vi tri do d€ xdc dinh ti€ng 6n giao thong tdc dong d&€n khu nha.

Ap dung phép do rdi rac v6i khodng thdi gian giita 2 14n 1d4u miu 12 1 phit. Xdc
dinh mifc 4p sudt Am tuong duong lién tuc dic tinh A, trong khodng thdi gian 1 gid.
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4 CAC BIEN PHAP KHONG CHE O NHIEM TIENG ON

Ti€ng On c6 ddy dl cdc dic tinh ca Am thanh. N6 ty lan truyén trong khong khi,
chat 186ng, chd't rin dugi dang dao dong.

Cic tic dong nguy hai clia ti€ng 6n c6 thé khong ché biing cich kiém sodt viéc skt
dung ngudn 6n, ki€m sodt trén dudng truyén hay dung thi€t bi bdo vé.

Ngudn 6n — dudng truyén — ddi tugng ti€p nhan

Phan loai theo phuong thitc/ bin chat phuong 4n ki€m soit on

e (o lap: gidm ti€ng On tai ngudn

v

v

Thay th€: thay cdc thi€t bi hay dong co hu hdng, qud han st dung bing cédc
thi€t bi m&i, hoat dong ém hon.

Ngudn khi gdy dn: sy chuyén dong ciia cdc ngudn khi thé tich 16n va dp suit
cao giy ra ti€ng on. Do d6, can chi y d&n hai chi ti€t 1a ngudn khi (bén ngoai)
va thi€t bi cAp khi (bén trong). Thi€t k& lai cdc voi phun dé ting thé tich khi
va gidm van tdc khi 1am gidm ti€ng on giy ra do khi.

Rung: ti€ng 6n giy ra do lan truyén dn va rung trong ciu tric. C6 thé ki€m
sodt dn biing cdch ly ngudn vdi khp ndi dan hdi khong lién tuc. Cach ly bing
10 xo0, chat hdp thu va cham, niit ban, cao su, nhya.

Tham u6t. Ti€ng dn va rung c6 thé giy ra do vat liéu k&t cAu. Trudng hgp nay
c6 thé thay ddi vat liéu. Khi ti€ng dn giy phién khong nhiéu 1im thi c6 thé
diing biang thim w6t dic biét hay phi mot 16p ¢6 phun 4m.

Bao boc. Khi cdch ly ti€ng 6n phuong 4n thim wdt khong di d€ gidm 6n dén
mic can thiét thi c6 thé boc cich ly bing 16p phii cdch 4m cé ban 1&. VD
thudng dung tAm phii cho mdy in téc do cao & cdc khu vuc vin phong.

Dung van. Dong chit 1éng, dic biét khi ¢6 tao cdc 18 trong trong dong chdy,
hay dong khi hoic hoi, & cudi dong chdy thudng tao tdn that 4p suit ding ké
va gy ra ti€ng 6n. Trudng hgp nay, ta dung van d€ 1am gidm dn. K§ thuat
van hanh va k&t cdu van c6 thé ddm bio gidm 6n. PSi véi luu chit nén dudc,
c6 thé diing nhiéu van & tirng bic gidm 4p, d€ gidm sy xody r6i, khit ti€ng n.
Thém vao dé, c6 thé phi kindudng din Ivu chi't d€ gidm ti€ng on.

Chon vi tri dit mdy. Nhitng khong gian trdng trong phong, nha xudng I3 ndi c6
thé ba tri lai cdc ngudn &n d€ c6 vi tri cach ly ngudn dn. Thudng, bo tri cc chi
ti€t mdi & vi tri cdch xa ngudn 6n. Pdnh gid mic on trude khi 1ip dit cdc thiét
bi méi.

J lanh vuc giao thong, nguyén tic nay dugc 4p dung khi 6 tri cdc tuyén
dudng. Pai véi giao thong dudng khong, dudng sit ciing can c6é diéu chinh dé
dat yéu cau dic biét vé tan so siéu Am...

e Triét ti€ng 6n: dung dé€ ki€m sodt cdc ngudn 6n gin. Cd sd nay 1a loc ti€ng 6n dugc
truyén qua khong khi

v

Bdo vé tai. Bién phdp nay dic biét hitu dung dbi v6i cdng nhan nha mdy va
thg xay dung ti€p xtic véi ngudn On nhi€u do nghé nghiép. Thudng dung niit
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tai chdng 6n va bit tai chong dn. B4t 1gi clia bién phdp nay 1a gy vuéng viu
vé vatly va khong thodi mdi vé tim ly.
Chup tai cho hiéu qda cao hon Ia niit tai chdng dn. Tuy theo yéu cau ma chon loai
nao. Chon loai ndo con tuy thudc vao tan sd ti€ng dn cao hay thap.

v Pudng din. Pudng din chat 16ng va khi cling nhu chit rin & 4p suit cao la
dudng truyén ngudn on. Khdng ché ti€ng dn biing cach dung 16p 16t bén trong
hay phti bén ngoai. Thudng diung cdc tAm chi, nhya, thuy tinh, sdi va len lam
vatliéu gidm Am. Pudng dng phi biang vat liéu HVAC c¢6 hiéu quéd cdch nhiét
va cdch Am t3i uu.

v' B gidm Am. B6 phdn gidm A4m c6 hiéu qua cao trong khdng ché ti€ng 6n &
tan s cao va trung. BO phan lam y&u séng 4m bing 4p sudt phan lai tdi thiéu.
Bén chat clia k§ thuit nay 12 ding nhitng bin méng d€ gidm vin toc.

Vi du 6ng gidm am tiéu bi€u dang hinh tru boc bén ngoai dng din. Trén 6ng din
c6 duc cdc 16 hdng 13 noi triét tiéu 6n. C6 thé boc quanh &g din biing 16p vat liéu x&p
dé ting hiéu qua gidm dn. Dong khi qua 16 dugc diéu chinh biing kich thudc va sd 18
trén ong tim.

v B0 gidm thanh. B gidm thanh thudng diing cho hé thong x4 do yéu ciu vé
hiéu qud xt 1y, di¢u kién van hanh, tin s§ séng Am. Giéng nhu bd gidm am,
loai nay ciing ¢6 nhiéu dang thudng dugc ché tao bing kim loai.

C6 hai loai 1a tiéu Am va tuong tdc. B9 tiéu Am hiéu qui ddi vdi ti€ng On tin s6
cao dua vao nguyén tic 16p 16t hit Am. Bo tuong tdc hiéu qua vdi tin s6 thap dya vao
nguyén tic phdn xa ning lugng Am vé lai ngudn phit.

e Bio vé, che chin: 12 phuong 4n dung khodng cdch d€ gidm dn dén véi dbi tugng
ti€p nhan.

v/ Hap thu. Mic Am trong nha c6 khuynh huéng tich lu§. Tuy nhién, sit dung vat
liéu hit Am trén tran va tudng cé thé gidm dudc mic dn chung va gidm tic
dong cong hudng clia mic 6n nén 1én ngudi van hanh mdy. J khu thuong mai,
khu dan cu, phii san s& 1am gidm mifc dn chung. Hon nita, cdc khu vin phong
c6 str dung vach ngin ¢ dinh hoic ciing c6 tic dung gidm 6n.

v Chin 4m. Ding phuong 4n nay ddi v6i ngudn phdt Am tu do bén ngoai nha.
Thudng 4p dung ddi v6i dudng giao thong khi di qua khu dan cu dong dic.
Céc toa nha, ddi, dia hinh c6 chifc ning chin 6n. Cdc tAm chin on cé thé 1a
tuwdng, g dat dudng

Phén loai theo doi tugng dugc bdo vé:

e Phuong tién bdo vé cd nhan

e Phuong tién va phuong phdp bdo vé tip thé
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4.1 Phuong tién va phuong phap bao vé tap thé

4.1.1 Gidm o6n tai nguon

Theo tinh chat tdc dong 1én ngudn gdm céc loai

4.1.1.1 Gidm on tai noi phdt sinh:

e Kiém sodt chin dong: ki€m tra cin bing khi 1ip mdy; Cai ti€n quy trinh vin hanh
m4y, bdo dudng dinh ky; Lip bd phin gidm am trong cic loai ddng cd gy dn nhur
dong co mdy bay, xe hoi, xe mdy.., mdy méc co khi cong nghiép va cdc trang thiét
bi co dién.

e Chi y d&én cdc ngudn gay 6n gdm:

v' M4y méc thi€t bi: chon loai mdy méc ddm bdo gidm va cham giita cidc bd
phan clia mdy hay nhitng dao dong khic. Gidm chuyén dong qua lai. Thay cdc
bod phan kim loai bing vat liéu chit déo, composit. Che kin bd phin giy on.
Chon: (hinh)

Chon nhitng ngudn niing lugng va nhitng bd phin truyén dong cé thé diéu
chinh van tdc, VD motd dién

Céch ly nhitng ngudn dao dong bén trong may

bédm bdo vé bao va che chidn nén cling va ¢6 cdch Am

M4y dudc trang bi cdnh 1am lanh hiéu dung dé gidm lugng khdg khi cin
dung (lién quan dén quat)

v' Thiét bi: chon thi€t bi ¢c6 bd phan gidm thanh trén dudng khi hay mach thiy
luc (quat gié, dAu phun khi nén, bom..), giit van toc ludn chuyén tudng d&i
thap (< 5m/s)

v B0 phan bdc x€&p:

Cuc ti€u chiéu cao rdi cta vat liéu (hinh)

Panel c6 gidm chian

Hap thu va cham manh biing cao su, chdt déo chdng mai mon

Duing bing chuyén thay cho truc lin

Thay d8i van tdc bing tdi thich hgp véi lugng vat liéu van chuyén dé
tranh ngirng kh3i dong nhiéu 1an

4.1.1.2 Gidm khd ndng bitc xa dm ciia ngudn on;

Theo cédch thyc hién gdm:

e Amhoc:

v' Cédch am (tudng cdch 4m, bao cdch am, bu6ng cdch Am, man chian aAm); (hinh)
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Dung cho phia ngoai loai vat liéu khong ro, kim loai...

Gin vat liéu hap thy Am trén bé mit trong cla bao kin, c6 thé gidm dudc
15-20dBA.

Gin bd phan ham thanh cho cdc diu vao va dau ra cia dudng khi.

Du ki€n ctra @€ van hanh, b3o tri.

12



v Hiit Am (tAm hit Am, khoi hdt Am);

= Nguyén ly hit 4m/73

* Vatliéu hiat Am: sgi dd, sgi thiy tinh, bot cao su hodc bot PU
v' Céch rung (dém cédch rung, d&¢m dan hoi, k&t ciu gidn doan);

* Cich ly mdy v6i dao dong bing bé dd ciing hoic ddc 1ap. C6 dinh mdy
1én nén még bing phan i cdch ly dan hoi (cao su hay 10 x0)

* DPit mdy méc ming Ién nén méng dic biét, khong lién k&t vdi toa nha.

= (Cichly vd mdy vdi dao dong @€ gidm ti€ng 6n trong k&t cau.

* Nén méng bi phan cich, mdi ndi cdch ly giita cdc tAim dan d€ trdnh lan
truyén Amthanh trong cau tric. (hinh). B3 16p bot chit déo day quanh chd
ndi truSc khi d6 xi ming. Sau khi tAim dan xi ming d3 kho d6t chdy hay
rit 16p chat déo ra dé€ khong c6 mdi ndi ndo ngoai khdp ndi. Sau d6, don
ddy quanh khép ndi bing vat liéu mém (cao su) va che kin bing vat liu
dan hdi c6 mat dd cao.

v Gidm rung (theo dic tinh c6 tuyén tinh, phi tuyén; theo dang c6 ma sit kho,
ma sit nhét, ndi ma sat)
Bo tiéu 4m phin loai theo cdc nguyén 1y: hit Am, phdn xa Am, k&t hgp cd hai gdbm

2

cac

e Kién tric - quy hoach:
v' Thiét 1ap viing bdo vé chdn én cho ngudi
v Quy hoach hgp 1y v& mit 4m hoc nhitng viing va ché d6 van chuyén via
nhitng phuong tién giao thong va nhitng ludng giao thong
v" Quy hoach 4m thanh hgp 1y cho ting ngdi nha va toan bd cong trinh
v' BG& tri hgp Iy nhitng thi€t bi k§ htuat, mdy méc va cd cdu
v B& tri hgp 1y chd lam viéc.
e T4 chiic — k§y thuat
v' St dung cdc qud trinh cong nghé it gy on: thay d6i cong nghé sin cuit, thay
ddi bién phdp gia cong ché tao va van chuyén nguyén vat liéu...
v' Trang bi cdc thi€t bi diéu khién tir xa va ki€m tra ty dong nhitng chi ti€t cdu
tao va nhitng khdi 14p rdp cho nhitng mdy giy on nhiéu;
v Hoan thién cong nghé, stta chita va bdo dudng mdy thudng xuyén;
v Kp dung ch& do lam viéc va nghi ngoi hgp Iy cho ngudi lao dong tai cdc xi
nghiép giy on nhiéu.

4.1.2 Gidm on trén duong lan truyén
e Phuong tién gidm ti€ng 6n khong khi
e Phuong tién gidm ti€ng 6n k&t cau

Trong nha xudng cé tudng, trin va nén lam bing vit liéu ciing, 12 bé mit phin xa
am thanh nhiéu 1an. Piéu d6 gAy ra Am thanh vang doi

v Phd tran biing chit hdp thu Am thanh (tim panel len d4 hoic sgi thly tinh).
Gidm dudc 6 — 8 dBA néu cdch ngudm am 6m.

environment-safety.com
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v' Dit cdc tAm hit Am trén tudng hoic treo trén tran nha. VD, 16p vat liéu hip
thu day 100mm pht 1&n cdc tAm c6 18 co thé gidm dn phan doi 10dB.
Né&u bé mit trong modt phong ¢é dic tinh phin doi manh, mifc Am hiu nhu gidng
nhau tai moi di€m va ti€ng 6n c6 vé nhu d&n tir moi phia.

Phong cich ly 4m hoc: gidm sit, diéu khi€n mdy méc tif mot phong riéng, nhd d6
gidm 6n cho ngudi diéu hanh. Yéu ciu phong cach ly 4m hoc:

v C6 day di cdc dic tinh cach ly Am hoc.

v Dung cira ra vio va cifa sd that kin

v Pit bo phan him thanh & 6ng gié va kiém tra ddycdp, 6ng phai dugc ndi kin.
Dit hé thdng diéu hoa hiéu dung dé clra luon déng.

Quy hoach mit bing, t6 chifc mang ludi giao thong hdp 1y d€ han ché
ti€ng 6n do xe cd van chuyén giy ra cho cdc khu dan cu. Nhitng viing dic
biét can yén tinh phai han ché& luu lugng xe. Khu cong nghiép dudc ngin
cach v6i khu dan cu, c6 vanh dai ngin ti€ng 6n xung quanh khu nha &,
trudng hoc, bénh vién. Trong cdc hang cidy xanh doc hai bén dudng trong
thanh phd.

St dung cdc k&t cAu cdch Am khdng khi: vach chin ti€ng dn hay cich ly
ngudn O6n. Xay dung phong mdy cdch ly véi phong lam viéc cla ngudi lao
dong

St dung k&t cAu cdch Am va cham: st dung 16p pht bé mit bing g, cao
su, chat déo, thim... Thi€t k& va thi cong cdc k&t cAu c6 16p khong khi
cdch Am nim gifta cdc k&t cAu chiu lyc.

Chéng ti€ng 6n khi dong: ('ng dung bién phdp tiéu Am, st dung k&t ciu va
vat liéu hdt Am nhu vat liéu x6p, bdn méng dao dong hit Am, 10 cdng
hudng hat Am.

4.2 Phuong tién bao vé ca nhan

Trong trudng hgp bat khd khang thi cé thé sit dung cdc thi€t bi chong dn cd nhan
nhu niit tai v bao tai cho ngudi 1am viéc trong moi trudng on.

e Bit tai chdng 6n gom cdc loai ding mot 1an, nhiéu 14n; vat liéu ciing, dan hdi, dang
sdi. Theo cdch kep giita trén ddu gdm cic loai:

v’ C6 cAu tric riéng biét, c6 dai ciing va dai mém
v Ldng vao mii hoic dung cu bio vé khic

e Niit tai chdng on

e Mii chdng on

e Quin 4o chdng dn

4.3 Ung dung cic nguyén tic trén d€ ki€m so4t ti€ng on trong nha:

v B& tri ngudn gay on nhu mdy phét dién, mdy bom... § cdch xa nha & trong diéu
kién cho phép. B6 tri hgp 1y cdc phong trong nha, nhu phong ngl, phong lam

viéc thi cdch xa ndi gdy 6n, cdc cong trinh phu c6 thé & gan ngudn dn hon.
v' Ctta phong ngt, phong 1am viéc cAn huéng ra noi yén tinh nhu vudn nha...
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v Tap trung cdc cOng trinh phu thanh mdt khu vuc, ting cudng cdch Am gitta
chiing véi cdc phong khdc. Nha tdm, nha vé sinh 1a ndi thudng phét ra ti€ng
on. Do d6 nén st dung vat liéu cdch Am t5t dé 1am trong cdc cong trinh ny,
stt dung loai hd xi gidm 6n (xi bét c6 hé thdng xi phong kép). BS tri cau
thang, hanh lang, b&€p khong nén huéng thing d&€n phong ngl. Lip voi nudc,
bé nu6c hgp 1y dé han ché& 6n do va cham.

v' Trong cdy xanh xung quanh nha dé hit Am.

v Lép dit quat mdy, mdy giit ddm bdo can bing, khong léch tAm.
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