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Tém tat

Thiét ké cach Am chdng tiéng 6n cho cong trinh xdy dung déng mot vai tro rit quan trong dbi véi tién nghi am
thanh ctia con ngudi. O Viét Nam hién nay, qué trinh d6 thi héa dang lam gia ting trim trong vin dé 6 nhiém
tiéng on. Tiéng dn db thi lan truyén vao cong trinh, gy tic dong xiu t6i hoat dong lam viéc, sinh hoat va nghi
ngoi clia con ngudi. Bén canh d6, viéc st dung cac thiét bi ki thuat ciing gy ra tiéng o6n dang ké. Tuy nhién,
khi thiét ké cong trinh cao cip chi dau tu va kién tric su chua quan tim ding mifc dén viéc thiét ké ciach am
chdng tiéng dn cho cong trinh. Nghién cifu nay di do ludng tiéng on giao thong; tiéng 6n nén va chi s6 cach
am ctia két ciu cta di; tinh todn chi s6 cdch am cla két cAu phan cdch cda khach san, chung cu va vin phong
cao cap tai Ha Noi. Két qua cho thiy miic 6n nén trong cic phong & vuot tiéu chuin cho phép, cic két ciu phan
cich c6 chi s6 cach am thap, chua dat yéu cau tién nghi 4m thanh clia cong trinh cao cip. Nghién ciu ciing gidi
thiéu céc gidi phap thiét ké cach 4am ma cac kién triic su c6 thé tham khao khi thiét ké.

Tir khod: tién nghi am thanh; thiét ké chdng tiéng on; thiét k& cdch am; nha dan dung.

ASSESSING THE SITUATION OF NOISE-PROOF DESIGN FOR HIGHT QUALITY HOTELS, APART-
MENTS AND OFFICES IN HA NOI

Abstract

Soundproofing design in building and construction plays an important role for human acoustic comfort. In
Vietnam, the process of urbanization is largely increasing the problem of noise pollution. Urban noise propagate
into the building, causing adverse impacts on occupants’ health, work and relax activities. Besides, the use of
equipment also causes significant noise. However, investors and architects have not paid enough attention to the
design of soundproofing. This study measured traffic noise, noise level and sound insulation index of doors;
calculated the sound insulation index of the separation structure in high-quality apartments, hotels and offices
in Hanoi. The results show that the background noise level in studied rooms exceeds the permissible standards.
The separation structures have low values of sound insulation which do not meet the requirements for acoustic
comfort. Design soutions of soundproofing are also introduced to prevent noise that architects can refer for
designing.

Keywords: acoustic comfort; anti-noise pollution; soundproof design; residential building.
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1. Mé dau

MBbi trudng am thanh trong cong trinh 1 mot trong s6 cdc yéu té moi trudng ¢ anh hudng truc
tiép dén siic khde, su nghi ngai, 1am viéc ctia con ngudi va dudc danh gia thong qua mic 6n nén. Tuy
theo diic di€ém yéu cau Am thanh clia cdc phong, mic 6n nén cho phép dugc quy dinh khac nhau.

*Téac gid dai dién. Dja chi e-mail: hoant@huce.edu.vn (Hoa, N. T.)
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Tiéng 6n v6i mic am cao, khi truyén vao khong gian trong nha, sé giy mat tién nghi Am thanh,
4nh hudng t6i cac hoat dong ctia con ngudi. Lién minh chau Au (EU) cong nhén tiéng 6n 1a tic nhan
gdy cing thang, anh huéng x4u dén sic khoe cong dong [1-3]. Nhiéu nghién ctiu cho thiy tiéng 6n
moi trudng gy ra nhiéu tac dong tam ly nhu khé chiu [4-7] va cic cam xic tiéu cuc bao gom tiic
gian, thit vong, lo ldng va tham chi 12 trAm cam [6, 8—10].

< [>
BENH
Tim mach
NGUY CO
Huyét ap. mé mdau
Tiéu dusng, dot quy,

DAU HIEU CANG THANG
Tang héc mén gay cang thang
CAM GIAC KHONG TIEN NGHI
Bi qudy nhiéu, anh hudng gidc ngd

D —— $G NGUSI BI ANH HUGNG R —

MUC DO TRAM TRONG

Hinh 1. Kim ty thdp v& 4nh hudng ctia tiéng 6n dén siic khoe ctia WHO

Theo nghién ctiu ctia TS chic y té thé giéi (WHO) [11], tiéng dn trén mifc gi6i han cho phép anh
hudng x4u dén co thé con ngudi & nhiéu phuong dién nhu: 1am gidm d6 nhay cim cia tai, ldu dan
dan t6i su thodi hoa trong tai, gy nén bénh niing tai va bénh diéc; tic dong x4u téi hé than kinh trung
uong, giy tic ché cac té bao than kinh, 1am gidm sy tip trung chd ¥, gidm kha ning lam viéc clia con
ngudi, dic biét 1a lao dong tri 6c; phd rdi gidc ngl, su nghi ngoi clia con ngudi. Biéu d6 kim tu thap
(Hinh 1) vé 4nh hudng ciia tiéng 6n dén siic khoé con ngudi ctia WHO cho thy tiéng 6n con 4nh
hudng xAu dén hé tim mach, nguy co giy cdc bénh vé huyét 4p, md mau, tiéu dudng, dot quy, tram
trong nhét 12 c¢6 thé gay tif vong, 1am gidm tudi tho.

Hién nay, do su phat trién manh mé clia qu4 trinh do thi héa, su phat trién nhanh chéng ctia mang
1uéi giao thong trong cac do thi ¢ Viét Nam da 1am gia ting tram trong hién tugng 6 nhiém tiéng on.
Theo két qua nghién ctiu va danh gid cla Vién Stic khée Nghé nghiép va Moi trudng (Bo Y té) tai
12 dudng va miit giao thong chinh tai Ha Noi, tiéng on trung binh vao ban ngay thudng la 77,8+78,1
dBA, cao hon muc gidi han cho phép ctia Quy chudn QCVN 26:2010/BTNMT [12] tir 7,8 = 8,1 dBA;
tiéng on trung binh vao ban dém 1 it 65,3+75,7 dBA; cao hon mifc gi6i han cho phép tir 1020 dBA
[13]. Theo két qua nghién citu ctia Du, N. Q. va cs. [14] ndm 2014, tiéng 6n trung binh doc theo doan
duong Pham Hung (Ha Noi) vao ban ngay dao dong tir 78+89 dBA, vugt giGi han cho phép cia Quy
chuin QCVN 26:2010/BTNMT tir 8+19 dBA.

Trong cong trinh, viéc st dung cac thiét bi ki thuat, dién thanh phuc vu ddi séng va qua trinh sir
dung khong gian clia con ngudi ciing gay ra tiéng on dang ké. Tuy nhién cdc van dé nay chua dudgc
quan tam va tinh dén trong qua trinh thiét k&, cho du 14 cdc du 4n viin phong, chung cu, khéch san cao
cAp. Thuc té nhiéu cong trinh cho thiy, khi dua cong trinh vio van hanh mdi phat hién ra nhiéu bt
cap trong viéc thiét ké chong tiéng 6n va giy nén su phan nan, than phién ctia ngudi st dung. Theo
Vietnamnet [15], cu dan tai mot khu chung cu & Ha Noi phan anh: “thudng xuyén nghe thiy nhiéu
tiéng dong la (chay nhay, go, xé ban ghé) am Am trén tran nha; c gifta trua va dém 12 cdc cdc & trén
dau, cu thé 1am viéc gi d6 & ban cong, gd dap rit manh; ban ngay nhiing 4m thanh nay con nho, nhung
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vao tudi tdi tir 9-10h trd di nghe rat khé chiu”. Ban quan 1y chia sé nha chung cu ¢6 tran thip, cdch Am
kém, d6i khi tiéng dong nho ciing bi vong; mit khac, mot phan do thiét k& va thi cong nha kém chét
lugng nén kho tranh dugc hién tugng doi am tu san trén do 16p san khong duge cach am va mong. Cu
dan ciing cho hay ho ciing hdi va nghién citu vé phuong phap chdng on thi chua cé gidi phdp nao kha
thi, vi chi ¢6 cach am phong hat, vii truong.

Trén thé gidi, cdc nudc tién tién rat chi trong viéc thiét ké cach Am d€ dam bao su riéng tu va stic
khde con ngudi. EU di thong qua Chi thi 2002/49/EC vé tiéng 6n moi trudng [16]. Chi thi nay yéu
cAu tat ca cdc qubc gia thanh vién 1ap ban do tiéng on chién ludc, uéc tinh miic do tiép xic clia dan
cu véi tiéng on, phat trién cic ké hoach hanh dong vé tiéng dn va phd bién thong tin vé tiéng dn cho
cong ching [1]. Garcia va cs. [17] trong nghién ctiu yéu ciu vé Am thanh tit hé thong thiét bi va hé
théng dich vu trong céc tdoa nha & clia 16 qudc gia da chi 16 hau hét cdc nudc nay déu ban hanh céc
huéng dan, tai lidu gidi thich cac khdi niém am hoc, cic diéu khon chi tiét d& hd trg nha thiét ké tuan
thi yéu cau. O Anh, viéc thiét ké cach am dudc dua vao ngay trong giai doan 1ap ké hoach thiét ké
ban d4u, bao gébm: danh gia dia diém, xac dinh ngudn 6n hién hitu hoic tiém 4dn bing do ludng hoic
udc tinh; x4c dinh miic on thiét ké cho khong gian trong va xung quanh cdng trinh; xdc dinh chi s6
cach am can thiét ké cho 16p vo cong trinh va cdc két cAu phan cach bén trong; thiét 1ap cac bién phap
kiém sodt tiéng dn. Céc yéu cau vé miic dn nén va chi s6 cach am dudc quy dinh chit ché va hudng
dén chi tiét trong cac tiéu chuan vé thiét ké cach am chdng on. Cac phép do thit nghiém cich am la
bat budc khi xay dung méi hoic cai tao cong trinh [18].

Trong khi d6, & Viét Nam cdc cong trinh xdy dung chua quan tAim ding mic dén thiét ké cich
am khong gian & va lam viéc v6i dudng giao thong; gitta phong & v6i hanh lang, khong gian cong
cong; giita cac khong gian c6 sit dung dién thanh vé6i cac khong gian can yén tinh, din dén tiéng 6n
lan truyén qua két cAu tudng, san, clia, theo cic dudng 6ng din, qua cdc miéng thdi hoic miéng huit,
vao cdc phong yéu ciu yén tinh cao. Hién tai, tién nghi am hoc khong dudc dua vao giang day trong
chuong trinh dai hoc & nhiéu trudng dao tao vé xay dung, kién tric. S6 lugng kién triic su, k§ su c6
thé thiét ké cach Am va 4m hoc phong rit it. Ngoai ra, Viét Nam ciing thiéu cac phong thi nghiém c6
thé thuc hién céc kiém tra kha ning cich Am ctia vat liéu [19].

Cho dén nay & Ha Noi chua c6 nghién citu, do ludng chi tiét cu thé nao vé tiéng dn, chi s6 cic am
ctia két ciu khi thiét ké cac phong &, phong 1am viéc clia cdc cong trinh c6 yéu cau cao vé tién nghi
am thanh nhu khach san 5 sao, chung cu, vin phong cao cip. Vi vdy nghién ctiu danh gi4 thuc trang
thiét k& va céc gidi phap chdng on cho céc cong trinh nha &, khach san, viin phong cao cip 1a rit quan
trong, can thiét va c6 y nghia.

2. Phuong phap nghién ciru

Dé danh gia thuc trang thiét ké chéng tiéng dn trong cic cong trinh cao cip & Ha Noi, nhom tic
gia thuc hién do ludng miic 6n nén; do ludng va tinh toan chi s6 cidch Am khong khi tai 05 phong
da/ dang hoan thién ctia 01 khéch san, 01 chung cu, 01 tda nha hon hgp nha &, vin phong, trung tim
thuong mai va 01 vin phong cao cip. Pong thdi nhém tic gia ciing thuc hién nghién ctiu tdng quan
vé cac quy chudn, tiéu chuin vé cach Am, chong 6n cho cong trinh dan dung trong nudc va qubc té dé
lam co s& két luan két qua do ludng.

2.1. Téng quan cdc quy chudn, tiéu chudn thiét ké chong on va cdch dm trong cong trinh dan dung

Tiéng on dudc ddnh gia thong qua miic am tuong duong (Lag) hodc phd tiéng on theo dii 1
octave trong pham vi tan sb tir 31,5 d&n 8000 Hz bing cac tiéu chudn NR (Noise Rating), NC (Noise
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Criterion). Ddi véi tiéng on giao thong, ngudi ta con sit dung phuong phap phan tich thong ké dé 1ap
biéu dd xdc suit phén b muic on. Trong do, cac gid tri L, Log, Lso (muc on b%“mg va vudt 10%, 90%,
50% thoi gian do) 14 cdc diic trung cho tiéng 6n giao thong, tuong ting 12 mic 6n cuc dai, mifc dn nén,
muc on trung binh ctia dong xe.

Kha niing cach Am ctia cic két cAu cong trinh dudc ddnh gid thong qua hai chi s6: chi s6 cach am
khong khi (CK) va chi sb cach am va cham (CV), x4c dinh dua trén dudng dic tinh tin sb ciach 4m
ctia két cAu theo dai 1/3 octave trong pham vi tan s6 tit 100 dén 3200 Hz.

Hién nay, & Viét Nam c6 céc tiéu chudn sau vé tiéng on va cach 4m 4dp dung khi thiét ké cic cong
trinh dan dung.

+ TCXD 150:1986 Tiéu chuin bat budc ap dung toan phan thiét ké chdng 6n cho nha & [20]. Tiéu
chuén ndy quy dinh céc gia tri miic 4p suit Am cho phép khi thiét ké nha & nhu trong Bang 1.

Bang 1. Mtic dp suit am cho phép trong phong & theo TCXD 150:1986

Muic 4p suat Am L (muic 4p suit am Miic 4m Ly va
Phong ¢ va khu vyc tuong duong L) & dai 1 cta

muc am tuong
tuong duong

63 125 250 500 1000 2000 4000 8000 duongLaq,dBA
1- Phong & ki€u cin ho, 59 48 40 34 30 27 25 23 35
phong ngl nha tré mau

gido, nha diéu dudng nha

nghi va cac nha tuong tu.

2- Phong & trong khach 63 52 45 39 35 32 30 28 40

san nha tap thé

TCXD 150:1986 ciing quy dinh cic tri s6 cidch am cho phép khi thiét ké két cAu phan cach phong
& ctia chung cu. Tuy nhién mot s gid tri tiéu chuan cach am ctia cita di trong tiéu chuin nay 1a thap,
chua phui hop véi cac khong gian ¢ yéu cau tién nghi cao vé 4m thanh.

+ TCXDVN 175:2005 Muc 6n t6i da cho phép trong nha cong cdng — Tiéu chuan thiét ké [21].
Tiéu chuén nay 1a bat budc ap dung khi thiét ké méi, thiét ké cai tao cac cong trinh cong cong nham
dat dugc miic 6n nén cho phép bén trong cong trinh. Tuy nhién tiéu chuin nay da hét hiéu luc ngay
13/01/2011.

+ TCVN 9369:2012 Nha hét - tiéu chudn thiét ké [22]. Tiéu chuan nay quy dinh miic 6n nén trong
phong khan gia dung dién thanh 1a < 30 dB.

+TCVN 4511:1988 Nhém G- Studi6é am thanh - yéu cau ki thuat vé am thanh xay dung [23] cling
quy dinh mifc dn nén trong phong khan gia ding dién thanh la < 30 dB.

Ngoai cic tiéu chuin ctia Viét Nam, c6 thé tham khéo dp dung tiéu chuin quéc té, tiéu chuin cta
cdc nudc tién tién thé gi6i hodc dé xuit clia td chic y té thé giéi WHO. Bang 2 va 3 gidi thiéu quy
dinh mifc dn trong cong trinh thong qua mifc 4m tuong ducng theo thdi gian ban ngay (tit 7h-23h) va
thoi gian ban dém (tt 23h-7h) va quy dinh chi s6 cich 4m khong khi ctia két cAu cong trinh dan dung
theo tiéu chuian BS 8233:2014 ctia Anh [18]. Theo khuyén nghi ciia t& chiic WHO, miic 6n tuong
duong trong phong ngl vao ban dém Ia Lag = 35 dBA va miic on tbi da trong phong L.x = 45 dBA
(xem Béng 4) [24]. Nhiing gi4 tri tiéu chuin nay khong chi dam bao giAc ngli cho ngudi binh thutng
ma con phll hop véi ca nhitng ddi tuong nhay cAm. Gid tri yéu cau clia chi s6 cach Am két cAu cong
trinh ctia mot s6 nudc trén thé gi6i dudc gi6i thiéu trong Bang 5 [17].
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Béng 2. Miic 4m tuong duong trong nha &, khach san, viin phong theo Tiéu chuan BS 8233:2014 (Anh) [18]

Hoat dong Vi tri Miic am tuong ban ngay Mtic am tuong duong ban dém
Nghi ngoi Phong khach 35 dBA -

An ung Phong an 40 dBA -

Ngua Phong nga 35 dBA 30 dBA

Lam viéc Vin phong 40-50 dBA -

Bang 3. Chi s cach am khong khi (CK) cho két cAu phan cach nha dan dung c6 yéu ciu riéng tu cao
theo Tiéu chudn BS 8233:2014 [18]

Chi s6 cach am CK yéu cau, dB

Yéucau  Ngudn

riéng tu on Yéu cau cach &m thip Yéu cau cach 4m trung binh  Yéu cau cdch &m cao
R4t 16n 47 52 57
Cao Lén 47 47 52
Trung binh 47 47 47
Thép 42 42 47

Bang 4. Miic dn cho phép bén trong cong trinh dan dung theo khuyén nghi ctia T6 chiic y té thé gidi WHO [24]

Phong/khong gian Theo dudng NC Theo muc 4m tuong duong
Phong khach 35-45 40-50 dBA
Phong ngu 30-40 35-45 dBA
Phong nghe nhin 35-40 40-45 dBA
Phong thu gian 40-50 45-55 dBA

Bang 5. Yéu cau vé chi sd cach am khong khi va chi sb cach 4m va cham ctia mot sd nude trén thé gidi [17]

Tén nudc Loai phong Gia tri CK, CV yéu cau
Australia Phong ¢ CK >50,CV <62
biic Phong ngti, phong khéch, 16p hoc, vin phong (& gn céc CK >57,CV <43

nguodn on 75-80 dBA)
Tay Ban Nha Phong ngu, phong khach, 16p hoc, van phong, bénh vién CK >55,CV <60
Thuy Pién  Phong & CK >56,CV <52

2.2. Lua chon cong trinh khdo sdt

01 khach san cao cip, 01 chung cu cao cip, 01 toa nha hon hop nha &, vin phong va trung tim
thuong mai, 01 vin phong cao cip da dudc Iua chon d€ khao sét tiéng dn nén va chi sd cach 4m clia
két cAu. 01 tuyén phd trung tim & Ha Noi da dugc lua chon dé€ khao sat tiéng on giao thong. Mdi cong
trinh lua chon 1-2 phong d€ do ludng hay tinh todn, thong tin dudc ma héa nhu trong Béng 6.
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Bang 6. Cac cong trinh va cac phong do ludng

Tén cdng trinh

A

B

C

D

Loai cong trinh

Khich san 5
sao theo chuin
qubc té

Chung cu cao
chp

Toa nha hon hgp
chung cu, vin
phong cao cip va
trung tam thuong
mai

Van phong cao
clp

Dic di€ém phong Phong miu,da Cin ho chung Phong hoi trudng, Phong chiéu
khi do/ khao sat hoan thién. cu da hoan dang hoan thién phim-studio, dang
thién hoan thién

S6 phong do luong 2 1 1 1

Loai phong Phong  ngt, Phong khach Phong cong cong Phong cong cong
phong khéch

Tang ctia phong do 2 22 3 2

ludng

Thong s6 do ludsng/ Midc 6n nén, Chi sd cich Chisbcichamcta Chi s ciach am

tinh toan chi s6 cidch 4m cla clia di trAn, tuong, san, cda trin, tudng,
am cla ctia di  chdng chdy ctia di san, ctra di
chébng  chay,

ctia s6 nhom
kinh

a. Phong mau (cong trinh A)

Hai phong mau khao sat (phong ngti va phong khach) c6 mdt mit thoang tiép giap véi dudng giao
thong 16n, dugc 1ap dit hé cira s6 nhom kinh va ctia di chdng chdy c¢6 ciu tao nhu Hinh 2(a-c).
Hgé cita s& nhom kinh hién trang ctia phong mau dudc ciu tao 1a kinh hop 19,38 mm (5 mm kinh
tring cudng luc + 6 mm khi Argon + 8,38 mm kinh ddn an toan mau tring), ¢6 chi s& cich 4m khong

khi 1a 28,6 dB [25].

(a) Cu tao ctia ctia s6 nhom kinh phong mau cong trinh A

1- Khung nhom dinh hinh; 2- Tudng xay; 3- Lién két vit va keo giita khung nhom va tudng, 4- Lién két gioding cao su va
keo silicon gitta khung nhom va kinh hop; 5- Kinh hop 19,38 mm
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(b) Cu tao pano trén ctia ctia di chdng chay (c) Chu tao pano dudi clia ciia di
phong méu khach san A chbng chay phong mau khach san A
1- kinh 6 mm, 2- 16p Duraflex 5 mm, 3- 16p Okal tdim héa 1- 16p g6 17 mm, 2- 16p Duraflex 5 mm, 3- 16p Okal tdim
chét 18 mm, 4- 16p Duraflex 5 mm, 5- gd/guong 10 mm héa chét 18 mm, 4- 16p Duraflex 5 mm, 5- gd/guong 10 mm

Hinh 2. Céu tao cic két cAu clia phong khao sat cong trinh A

Ctia di chéng chdy c6 ciu tao gom: pano trén; pano dudi va khung cénh cira gb xoan dao.
b. Can hé chung cu (cong trinh B)

Cin ho chung cu dudc chon khao sét ciia cong trinh B dudc lap dit ciia di chdng chdy ngin cach
cin hd va hanh lang, c6 ciu tao nhu Hinh 3. Ciin hd & tAng cao nén it bi 4nh hudng tiéng dn giao thong.

Hinh 3. Mit bing cu tao clia cita di chdng chdy ctia cin hd chung cu khao sat
1- Door seal; 2- Rated seal; 3- G sdi; 4- Nep inox; 5- Lép chéng chay; 6- L6p MDF hoan thién

c. Phong hdi trudng (cong trinh C) va phong chiéu phim-studio (cong trinh D)
Phong hdi trudng dudc Iva chon khao sat clia cong trinh C & ting 3, ¢6 hai mit tiép gidp véi dudng
giao thong, cic mit con lai tiép gidp véi khu vin phong cao cip. Phong chiéu phim-studio dugc lua
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chon khdo sét ctia cong trinh D & tang 2, c6 mot miit tiép gidp véi dudng giao thong, cic mit con lai
giap hanh lang, sanh va phong hop. Ca hai phong déu 12 hai khong gian st dung dién thanh véi cong
suit loa 1&n dén 100+110 dB, c6 yéu cau thiét k& can dam béo tiéng 6n nén trong phong < 30 dBA
theo TCVN 9369:2012, TCVN 4511:1988, va dam bao chdng tiéng on tii trong phong lan truyén ra
cac khong gian vin phong xung quanh. Céc vin phong lam viéc tiép gidp hai phong nay phai dat yéu
cau muc On nén < 45+50 dBA tiéu chuin BS 8233:2014.

—
(b) Chu tao san phong hdi truong (c) CAu tao tran phong hoi trudng
1- Lép trai san; 2- L6p vita can nén 40 mm; 3- L6p xép XPS 50 mm; 1- Lép foam 2 thanh phan 100 mm; 2- San bé
4- L6p cao cu son 10 mm; 5- San bé tdng cbt thép 220 mm tong cbt thép 220 mm
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(d) Céu tao tudng W1 phong hoi truong (e) Chu tao tudng W4 phong hdi trudng
1- Miit tiéu 4m 25mm; 2- TAm thach cao 9mm; 3- L6p 1- Mt tiéu 4m 25 mm; 2- Tam thach cao 9 mm; 3-
cao su non 2 mm; 4- Lép rookwool 50 mm; 5- Khung Lép cao su non 2 mm; 4- LGp rookwool 50 mm; 5-
xuong; 6- Cao su luu héa 10 mm; 7- Lép cao su non Khung xuong; 6- Cao su luu héa 10 mm; 7- Lép
10 mm; 8- Tuong xay 220 mm cao su non 10 mm; 8- Tudng xdy 110 mm
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2 2
3 3
1
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(f) Chu tao cita D1 phong hdi truong (g) Chu tao cita D2 phong hdi trudng
1- Lép ni; 2- Thép 0,8 mm; 3- L6p chdng chdy 1- Lép ni; 2- Thép 1,2 mm; 3- Lép khong khi
38,4 mm; 4- Thép 0,8 mm; 5- Lp rookwool 50 mm 47,6 mm; 4- Thép 1,2 mm

Hinh 4. CAu tao ctia cc két ciu khdo sat phong hdi trudng cong trinh C

CAu tao ciia cac két cAu phan cach phong hoi trudng khao sét & cong trinh C dudgc gidi thiéu trong
Hinh 4; phong chiéu phim-studio khao st & cong trinh D dudc gidi thiéu trong Hinh 5.
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(a) Mt bang dinh vi cdc vi tri két (b) Chu tao tran phong chiéu phim-studio
2 gdl 1 1 d phong P
cAu tinh cach 4m ctia phong chiéu 1- Cita; 2- Lép MDF hoan thién; 3- TAm trdn chéng 4m 12 mm; 4- Khung thép
phim-studio treo trin; 5- Mit trin hoan thién; 6- Chi tiét trang tri
o 1 R
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(c) Chi tiét ctra D1 phong chiéu phim-studio (d) Chu tao tudng W1 phong chiéu phim-studio
1- Tay kéo; 2- Mit gb Verneer; 3- Nep trang tri; 4,5- Chiéu 1-Gb ép 12mm; 2-vai Art box; 3- Tam MDF hoan thién;

rong, cao ctia 4- Nep trang tri

Hinh 5. CAu tao ctia cic két ciu khdo sat phong chiéu phim - studio cong trinh D
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2.3. Phuong phdp do luong

Nghién citu tién hanh do ludng tiéng on giao thong; miic 6n nén va chi s6 cach 4m khong khi clia
clia di trong cdc phong lua chon khéo sét clia cong trinh A va B ti ngay 15 dén 20 théang 3 nim 2019.
Cac phong khao sat cta cong trinh C va D dang trong qua trinh hoan thién nén nhém tic gia thuc
hién tinh toan chi s6 cdch &m khong khi va cach am va cham theo phuong phép quy dinh trong ISO
717-1:2013 [26].

Phuong phép do tiéng 6n giao thong va miic 6n nén trong phong dudgc tién hanh theo phuong phap
quy dinh trong tiéu chuin TCVN 7878-2:2010 [27], st dung mdy do dd 6n NL-21 (Hang Rion Nhat
Ban). Khi do tiéng 6n giao thong, mdy do dit cach truc lan dudng gan nhit 7,5 m trén do cao 1,2 m
so v4i mit dudng. Mdy do tiéng dn nén trong phong dit tai 3 diém phan bd déu theo dién tich phong,
trén do cao 1,2 m so vdi miit san, cach tudng t6i thi€u 1 m, cch ctia s& kinh téi thi€u 1,5 m. Hai phép
do nay dudc tién hanh song song. Thdi gian do ludng trong ngay dugc chia thanh 6 6p, mdi dp do 30
phiit, tbc do 14y s6 licu 1a 1s/1 sb licu.

-~

O

(a) Loa da huéng (b) Méy do 2270 (c) Tang am

Hinh 6. Hinh anh céc thiét bi do ludng

(a) Po tiéng 6n giao thong (b) Do tiéng 6n trong phong ngt (c) bit méy do & trong cin hd

Hinh 7. Hinh anh do ludng tai cong trinh
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Phuong phép do ludng chi s6 cach am dugc thuc hién theo cac tiéu chuin: 1ISO 3382:1997, ISO
16283-1, JIS A 1417:2000 (Nhat Ban), st dung cdc thiét bi do 4m thanh chuyén dung ctia céc hang
Briiel & Kjer (Pan Mach), Audio Precision nhu sau: ngudén am: loa da huéng + chan loa; may do
2270 Handheld Analyzer; micro trudng tu do 4189, c6 bo tién khuéch dai ZC0032, ting am, hop
chuén, bd thu phét tin hiéu khong dy; phan mém BZ7229 va phan mém phan tich Am thanh BZ7830
va BZ5503. Céc thiét bi déu dap ting yéu ciu ctia mdy do miic 4m loai 1 theo tiéu chuin IEC 651. Tai
mdi phia clia ctia di chon 5 diém do ludng, phan b6 déu trén dién tich cia, cdch bé mit ctta 1 m.

Hinh 4nh céc thiét bi va do ludng tai cong trinh dudc gi6i thiéu trong cac hinh 6-7.

3. Két qua do ludng va ban luin
3.1. Vé miic 6n giao thong ciia tuyén pho khdo sdt

Tuyén phd dugc khao sét thuéc quan Hoan Kiém, gan H6 Guom. DAy Ia tuyén phd giao thong mot
chiéu, phuong tién giao thong hon hop: xe mdy, xe dap, xe 6 to, dic biét lién tuc ¢6 xe du lich 45 chd
va xe buyt chay qua. Vao tdi thi 6, thii 7 va chi nhat tai khu vuc quanh hd Guom cim phuong tién
giao thong d€ phuc vu phd di bd va cic phuong tién sé& chuyén sang cic tuyén dudng khac. Tuyén phd
thuc hién khdo sit 1a mot trong nhiing tuyén dudng ma cac phuong tién chuyén 16 trinh nén mat do
giao thong tai day ting dot bién vao thdi gian nay.

Bang 7. Két qua do ludng miic on clia tuyén phd khao sat

Miic 6n Thoi gian ban ngay Thai gian ban d&€m
Law 73,9 dBA 64,9 — 70,7 dBA
Loo 65,2 - 67 dBA 54,1 - 58,9 dBA
Lso 68,7 - 70,6 dBA 61,9 - 63,7 dBA

Két qua do ludng trong Bing 7 cho thiy tuyén phd khéo st c6 miic dn giao thong cao, dic biét
trong nhiing ngay cubi tuin, cic gia tri do ludng dudc déu vudt Gidi han tdi da cho phép vé tiéng 6n
trong Quy chuidn QCVN 26:2010/BTNMT.

3.2. Vé miic 6n nén va chi sé cdch dm cua két cdu phdn cdch trong phong mdu khdch san A

Khach san A nam tai nga tu, giao gitta cac phd 16n. Pay 1a vi tri giao cit giao thong nén cac
phuong tién hay st dung coi, din dén tiéng on ting dot bién. Trong thdi gian kho sat, miic on giao
thong t6i da 16n nhat 12 100,7 dBA, miic on téi da trung binh khoang 94 + 95 dBA, day la mtc on
rét 16n.

Bang 8. Két qua do luong tiéng 6n trong phong khio sat khach san A

Loai ohon Thai gian Thai gian Tiéu chuéan

i phong ban ngay ban dém BS 8233:2014
Phong ngd 40,5 +45dBA 39,1 +40,7dBA 35 dBA vé banngay 30 dBA vé ban dém
Phong khach 39,9 +~ 41 dBA - 35 dBA vé ban ngay
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Theo Bang 8, miic 4m tuong duong trong phong ngt, phong khach trong ca ngly va dém déu vuot
gid tri cho phép theo tiéu chudn BS 8233:2014 [18] - khong dat tiéu chuin miic Am tuong duong cla
khéch san 5 sao qudc té. Tiéng dn giy ra trong phong mau chi yéu do tiéng dn giao thong ngoai nha
truyén qua véach kinh ngin cach giita phong va ban cong. Vi vdy cin ting cudng kha ning cach am clia
hé vach kinh nay. Ddi véi cac phong huéng sat véi dudng giao thong c6 miic dn 16n, khi thiét ké phai
khdo sat, tinh todn va dua ra ciu tao két cAu phan céach c6 chi s6 cach 4am ddm bao véi tiéu chuan. Tuy
nhién qu4 trinh thiét ké da bd qua va khong chi trong dén thiét ké cach am. DAy ciing 12 thuc trang
ctia nhiéu cong trinh khac. Dua vao két qua do ludng & Bang 7, c¢6 thé thiy rang dé mic 4m tucng
duong trong phong ngli va phong khich dat yéu cau theo tiéu chuin BS 8233:2014 thi hé ctia vich
kinh can c6 chi s6 cach Am khong khi t6i thiéu 13 46 dB.

Theo két qua do ludng cach Am (Hinh 8) d chénh 1éch miic Am giita 2 bén cita di ngin céch giita
phong miu va hanh lang 1a 25,1 dB va chi s6 cach am khong khi CK = 18,9 dB. Gia tri nay cho thiy
kha ning cach 4m ciia ctia di 1a thip, khong phu hop 1ap dit cho loai phong c6 yéu cau cao vé cach
am. Nguyén nhan 1a do ciu tao ctia ctia di hién trang khong dudgc thiét ké theo nguyén tic cach am,
céc 16p céu tao cla cira lién két chong 1én nhau nhu két cAu mot 16p, khong c6 16p vat liéu dan hoi
dé ngat dudng truyén am, chua xi ly kin khin cic khe hd lién két giita canh ctia va khudn cira, gitia
khuon cira va tudng. Pay ciing la nhitng 16i rat thuong gip khi thiét ké cach am.
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(a) Két qua do do chénh léch miic Am hai bén ciia di (b) Két qua do chi s6 giam am hai bén cita di
cta phong khao sat cong trinh A ctia phong khao sat cong trinh A

Hinh 8. Két qua do ludng cich 4m ctia ctia di phong khio sit cong trinh A

3.3. Vé chi s6 cdch am ciia cita di ngdn cdch cdn hé chung cu va hanh lang céng trinh B

Hinh 9 cho thiy do chénh léch miic 4m giita 2 bén ciia di giita ciin ho va hanh lang 12 24,7 dB va
chi s6 cach am khong khi ctia ctia di 1a CK = 24,6 dB. Nhiing gid tri nay cho thiy kha ning cach am
do dudgc clia ctia di tai hién truong 1a thap, khong phu hop lap dit cho nhitng khong gian c6 yéu cau
yén tinh cao. Nguyén nhan cling tuong tu nhu da phan tich trong trudng hgp ctia di ctia phong khach
san A.
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(a) Két qua do do chénh léch mic 4m hai bén ctia di (b) Két qua do chi s6 giam am hai bén cifa di clia cin ho
ctia can hd chung cu chung cu

Hinh 9. Két qué do ludng cich 4m ctia ctia di ctia ciin hd chung cu cong trinh B

3.4. Vé thuc trang thiét ké cdch am ciia két cdu ngdn che ciia cdc phong khdo sdt trong cdc cong trinh
CvaD

Két qua tinh todn chi s6 cdch am cla két chu theo thiét ké (Bang 9, Bang 10) cho thiy céc khong
gian c6 st dung dién thanh cong suit 16n trong cdc cong trinh C va D hau nhu chua dat yéu ciu vé
thiét ké cach Am dé€ dam bao ngiin can tiéng 6n tif trong cic phong nay lan truyén ra ngoai. Hau qué 1a
cdc phong nay trd thanh ngudn dn cho cic khong gian xung quanh. Thuc té khi thiét ké, cac kién triic
su ciing da st dung vat liéu hit 4m va cach am, tuy nhién, chua c6 su tinh toan cu thé theo nguyén ly
thiét ké cach am nén céc két cAu ngin cach chua dat dudc chi s cach am dat yéu cau.

Bang 9. Tong hop két qua tinh todn chi s cdch am clia cac két ciu phan cch hdi trudng clia cong trinh C

Thuc té thiét ké *Yéu cau tri sb

Ketcdu Chi s6 cach am khong khi CK, dB  Chi sb cdch am va cham CV,dB ~ CKvaCV, dB Ketluan

San 67 dB + 5dB CK> 65 dB Pat
55dB +5dB CV >55dB Pat

Trin 62 dB + 5dB CK>65dB  Khong dat

68 dB + 5 dB CV<55dB  Khong dat
Tuong W1 68 dB + 5 dB - CK> 65 dB Pat
Tudng W2 72dB + 5dB - CK> 65 dB Dat
Tudng W3 65 dB+ 5dB - CK> 65 dB Pat

Tudng W4 48 dB + 5dB - CK>65dB  Khong dat

Cua DI 32dB +5dB - CK>45dB Khong dat
Cita D2 37dB = 5dB - - Pat

*Ctia D2 tiép gidp khong gian dém, khong tiép gidp khong gian lam viéc.
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Bang 10. Téng hop két qua tinh todn chi s6 cach 4m ctia cac két cdu phan cich
phong chiéu phim-studio cong trinh D

o Thuc té thiét ké *Yeu ciu tri s& )
Ket cau - - N : Keét luan
Chi s6 cach 4m khong khi CK, dB  Chi s6 cach 4m va cham CV,dB~ CKvaCV,dB
Tudng W1 65dB + 5 dB - CK > 50 dB Pat
Tudng W2 47dB +£5dB - CK > 80 dB Khong dat
San 56 dB + 5 dB CK >80dB  Khong dat
75dB + 5 dB CV<55dB  Khong dat
Trin 60 dB + 5 dB CK >80dB  Khong dat
70 dB + 5 dB CV<55dB  Khong dat
Cita D1 32dB +3dB - CK>41dB  Khong dat

*Céc gid tri CK va CV yéu ciu dugc xem xét d€ cac phong khao sat dat mic dn nén 30 dBA theo céc tiéu chuin TCVN
9369:2012, TCVN 4511:1988 va céc vin phong tiép giap dat mifc 4n nén 45+50 dBA tiéu chuin BS 8233:2014.

4. Mot sb giai phap kién tric, ki thuét chéng tiéng 6n cho cong trinh

DE chéng dn mot cach hidu quéa cho cong trinh can thiét phai 4p dung tdng hop nhiu gidi phép tit
quy hoach giao thong, quy hoach d6 thi, thiét k& cong trinh dén cic giai phap ki thuat xay dung, vat
liéu ciing nhu c6 cac chinh sach quan ly va ki€ém sodt tiéng dn. Duéi diy nhoém tac gia dé xuit mot sb
gii phdp thiét ké cach Am cho nhém cong trinh cao cip c6 yéu cau cao vé Am thanh ma c6 vi tri gin
dudng giao thong, chiu anh hudng 16n tir tiéng dn giao thong.

A \
\
A 1 : 1
b 3 3
7 2

[ e—————5 L — 4

(a) Dé xuit ctia kinh ciu tao 3 16p, khudn ctia 4 canh, (b) Pé xuit cira kinh ciu tao 2 16p, khuon ctfa 4 canh,
chi s6 cach 4am dat 50 dB + 2 dB chi sb cach 4m dat 46 dB + 2 dB
1- Kinh dan 12,38 mm; 2- Khe khong khi 8,12 mm; 1- Kinh dan 14,38 mm; 2- Khe khong khi 17,39 mm;
3- Kinh dan 8,38 mm; 4- Kinh 5 mm; 5- Khuon cénh cira 3- Kinh dan 10,38 mm, 4- Khudn canh ctia

Hinh 10. CAu tao ctia kinh dé xuét cai tao phong khio sit cong trinh A

- B6i v6i céc hé vach kinh clia phong c¢6 miit thodng ra dudng giao thong tiéng dn cao:

+ Nén thiét ké vach kinh nhiéu 16p, giita cac 16p 1a khe khong khi, khi tro hodc chan khong, céac
16p kinh nén lua chon véi do day khic nhau d€ tranh hién tuong cong hudng, han ché 1am hé cia di
md 2 canh. Can xit ly that kin khit cic khe hé giita kinh v6i khuon ciia, tudng, san bing cic gioing
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dém cao su dan hoi chét lugng cao, st dung khudn ctia 4 canh.

+ Heé véach kinh mit ngoai, nén thiét ké thém két cAu che ning, 10i dung hinh dang, chit liéu két
cAu che nang (KCCN) d€ tiang hiéu qui cach am: KCCN bing gb nhua, bé tong bot, mang cdy xanh
leo ...

Dé xuit gidi phap cho hé clta nhom kinh ctia phong khao st khach san A dat chi sd cich Am
khong khi 50 dB va 46 dB (Hinh 10).

g g
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(a) Budng ddc tinh tan so cach am cia (b) Buong dac tinh tan so cach am cua
ctia kinh 3 16p ctia kinh 2 16p

Hinh 11. Putng dic tinh tin s6 cach am cia cita kinh d& xuit cii tao phong khao sat cong trinh A

- Dbi v6i ciia di ctia phong & c¢6 yéu cau cao vé cach 4m va cac phong st dung dién thanh cong
sult 16n: diy 1a cdc bo phan c6 kha niing ciach Am kém va 1am gidm dang ké kha ning cich Am cia
toan bd két cdu ngin che.

+ Can thiét k& tuan theo dinh luat khoi lugng trong cich am, thiét ké cira nhiéu 16p, sit dung vat
liéu niing va céc 16p vt liéu cach am giiia cdc 16p, wu tién 1am cira di 1 canh, khudn ctia 4 canh, can
lua chon vat liéu c6 do ciing, chiéu day va hé s6 mat mat phit hop dé tranh hién tugng trung séng. Dic

(a) CAu tao pano trén cia ciia di dé xuit (b) Chu tao pano duéi ciia cifa di d& xuét
1- Kinh 6 mm; 2- Lp Duraflex 5 mm; 3- L6p Duraflex 1- G6 17 mm; 2- LSp Duraflex 5 mm; 3- Lép Duraflex
15 mm; 4- Lép cao su non 1,5 mm; 5- Lép gd/guong 15 mm; 4- Lép cao su non 1,5 mm; 5- Lép gd/guong
10 mm 10 mm

Hinh 12. CAu tao clia ctia di d& xut ci tao phong khao sat cong trinh A va B
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biét phai xu ly kin khit khe hé gitra ctta va khudn cira, gitta khudn ctra véi tuong, san.

Dé xuit ciu tao ctfa di chdng chdy dat chi sb cach am 42,1 dB cho phong miu khach san va cin
ho chung cu (Hinh 11).

- Hé théng ctia 14y gi6 tuoi, quat hiit — théi, dng gié véi mit gidp dudng giao thong ciing can dudc
xtt ly: Hé thdng dng gi6 phai dugce boc bio 6n, miéng ctia gi6 kich thudc hop ly, dit thém vt lidu hiit
am, quat gi6 dudc 1ap dit chic chan c6 gidng cdc vi tri lién két tranh rung, kéu . . .

5. Két luan

Nhan biét dudc dnh hudng clia tiéng dn d6i véi con ngudi va vai trd quan trong ctia viéc thiét ké
cach Am cong trinh trong bdi canh hién tai ctia cac do thi Viét Nam, trong d6 dién hinh xem xét cho
Ha Noi. Tir 6, nhém tic gia da thuc hién do ludng tiéng dn giao thong, tiéng 6n nén va chi sb cach
am khong khi clia cac két cAu ciia di trong c4c phong da hoan thién, dong thdi da tinh ton chi s6 cch
am cta céac két cAu trong cic phong dang hoan thién clia cdc cong trinh cao cip & Ha Noi. Tu két qua
khdo sat do ludng 5 phong chiic ning trong 4 cong trinh cao cip da rit ra cic két luan sau:

- O céc do thi & Ha Noi hién nay 6 nhiém tiéng dn ngay cang trim trong, mic 6n ¢ cudng do
cao va chua dugc ki€m sodt chiit ché. Trong bi canh d6, viéc thiét ké cach am cho két cAu cong trinh
déng mot vai tro rit quan trong dbi véi tién nghi Am thanh ctia con ngudi.

- Thuc trang thiét ké cach am, chong tiéng 6n trong céc cong trinh cao cip con nhiéu bat cap. Céc
chii dau tu va kién triic su chua quan tAim ding miic dén viéc cach am giita khong gian & va 1am viéc
vGi dudng giao thong; gitta phong & va hanh lang, khong gian cdng cdng; gitta cac khong gian c6 st
dung dién thanh vé6i cdc khong gian can yén tinh.

- Viéc thiét ké cach am, chdng 6n ngay cang trd nén quan trong va thuc su can thiét va cin phai
dugc xem xét, thiét k& ngay tir khi thiét ké so bo. Cac kién thiic v& Am hoc can dudc dua vao gidng
day bai ban trong chuong trinh d2o tao bac dai hoc ctia nganh kién triic va xay dung.

Tit nhiing két luan trén, nhom tac gia da gidi thiéu mot sb gidi phap thiét ké cidch 4m nham nang
cao tién nghi moi trudng Am thanh cho c4c khong gian cao cAp ma céc kién triic su c6 thé tham khio
khi thiét ké cong trinh.

Ldi cam on

Nghién cifu nay dudc tai trg bdi Trudng Pai hoc Xay Dung Ha Noi (HUCE) trong dé tai ma sb
08-2022/KHXD.
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