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TGM TAT

Sur phat trién ni r cac du én xay dung va cong trinh cao tang &
Vigt Nam géy &nh hueng khong nhd dén mai truang, nhat la mai
truimg khang khi. Trong d6 méay mac thi céng xay dung cing |a
ngudn phat thai lén khi nha kinh (COo, CH, H0...), va cac chét a
nhigm khang khi khac (NO,. CO. Dust (PM). PAHs...)... tuy nhién lai
chua dugc quan tAm nhiéu. Nghién citu nay tim hiu hién trang
viec sir dung may mdc xay dung va tinh toan so b phat thai céac
chét a nhiém tir méy mac thi cong & mat sd dy &n xay dung théng
qua viéc thue hién khao sét tai chinh du an & ba thanh pha (Ha Nai,
Hung Yén, Quang Ninh). K&t qua cho thay mat sd loai méy thi cong
xay dung hign nay da cii, lac hau, khang dugc bao tri, béo duing
thutng xuyén va ca ndng da phéat thai cac chat 6 nhigm CO, NO,,
HE kha lan.

Tir khéa: Nha cao tAng; méay xay dung; phét théi o nhiém; 6 nhigm
mai truang khang khi.

ABSTRACT

The flourishing development of construction projects and high-
rise buildings in Vietnam has caused a significant impact on the
environment, especially the air environment. Construction
machineries release a great amount of greenhouse gas emissions
(COz, CHs, HeD....). and others air pollutants (NO,, CO, Dust (PM).
PAHs...); however, there are the lack of deep works to study about
those machines. So, this study investigates the current status of
the use of construction machinery and the preliminary emission
of pollutants from construction machinery at nine projects in
three provinces (Hanoi, Hung Yen, and (uang Ninh). The results
show that some construction machines have a large
concentration of CO and NO,, HC pollutants in the environment
because they are too old, outdated, and reqularly unmaintained.
Keywords: High-rise buildings; construction machinery; pollution
emissions; air pollution.

1. GIGI THIEU CHUNG

Trong thai ky céng nghiép héa, hién dai héa ngay nay, 6 nhiém
khong khi 1a bai toan mang tinh thai sy, gay ra nhiing dnh hudng
I6n dén stc khde con ngudi. Theo théng ké cla t6 chiic Y té thé
gi¢i (WHO), 6 nhiém khong khi la nguyén nhan gay ra gan 7 triéu
ca tl vong trén toan cau mdi nam. Theo bao cdo vién Health
Effects Institute 2018, hon 95% dan sé thé gigi dang phai hit thé
bau khéng khi 6 nhiém, trén 60% phai séng & nhing khu vuc
khoéng déap ung dugc chi tiéu ca ban nhat cia WHO.

Viét Nam dugc danh gid la nu6c ding trong nhém 10 nuéc 6
nhiém khéng khi hang dau chau A theo bao céo thudng nién vé
chi s8 hiéu qua méi trudng do t8 chic méi trudng My thuc hién
(The Environmental Performance Index-EPI). Theo bdo cdo cla
Téng cuc Méi trudng trong nhilng ndm gan day, tai Ha Noi phan
I6n néng dé trung binh nam cla cac chat 6 nhiém dang bui
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(PM2.5, PM10) déu cao han QCVN 05. Céac khi SO; va CO nhin
chung & ngudng an toan. Khi NO2 & khu vuc ndi thanh thudng
tiém can hodc vugt ngudng trung binh ndm. Theo bdo cdo, cé
nhiing khoang thai gian néng dé trung binh 24 gi¢ clia PM2.5 cao
vugt QCVN Ién t6i hon 2 1an. Tai thai diém d6 gia tri AQI tai mét s6
tram & muic xau, rat xau, c6 lac nam & mdc nguy hai.

Trong cac nguyén nhan gdy 6 nhiém méi trudng khong khi
dén tir yéu t6 con ngudi thi giao théng va xay dung la hai linh vuc
quan trong, anh huéng I6n dén chat lugng khéng khi & cac dé thi.
Thuc té nhiing ndm gan day viéc xay dung, trién khai cac du an tai
cac d6 thi & Viet Nam phat trién t6t ca vé quy hoach ha tang va
kién tric dé thi. DU dnh huéng bai dich Covid-19, nhung theo khdo
sat cla Tap doan cung cap dich vu bat dong san Savills cho thay
thi trudng bat déng sdn & Viét Nam van c6 budc phat trién tot
trong nhiing ndm qua. Tai cac thanh phd 16n nhu Ha Noéi, TP.HCM,



www.tapchixaydung.vn

Pa Nang, Hai Phong, Quang Ninh,...lién tuc trién khai cac chuong
trinh phéat trién d6 thi, vai thiét k& hién dai, ddy da tién ich tao noi
& chat luong cao cho cdng dong dan cu.

Quyét dinh 1878/QD-TTg phé duyét quy hoach xay dung thu
d6 Ha N6i dén nam 2030 va tdm nhin dé€n ndam 2050 da dua ra muc
tiéu cda nhiém vu quy hoach chung la xdy dung Thi d6 Ha No6i tr&
thanh mét d6 thi hoat déng cé hiéu qua, bén viing, c6 tinh canh
tranh cao va la tha d6 c6 lich s, van héa truyén théng, canh quan,
kién tric dac trung phat trién va bao ton dugc riéng biét [1]. Trong
giai doan 2015 - 2020, thanh phd ti€p tuc quan tam phat trién
déng bo, hién dai hoa hé théng két cau ha tang d6 thi, nhat 1a hé -
théng dudng vanh dai, truc huéng tam, cau dudng bd, hoan thanh
mot s6 cdng trinh giao théng trong diém, cap bach. Cling vaéi do,
t6c do phat trién nha &, cac chung cu cao tdng & Ha Noi cling ngay
cang tang. Theo Quyét dinh s& 5019/QD-UBND phé duyét Ké
hoach phat trién nha & thanh phé Ha Noéi giai doan 2021 - 2025, TP
Ha Noi dat ra chi tiéu cu thé phat trién nha & hdng ndm, cu thé:
nam 2021, phat trién 5.267.000m? nam 2022 la 8.419.000m?; nam
2023 la 9.514.000m%;, nam 2024 la 9.696.000m?va nam 2025 la
11.104.000m? san nha & [2]. Mét s6 du an ndi troi trg thanh diém
néng vé phat trién cao 6c c6 thé ké dén nhu: doc truc dudng
Nguyén Tuan (Quan Thanh Xuén) dai 720m nhung c6 t6i khoang
6.000 can ho chung cu da va dang ma ban. Truc duong Lé Van
Luong chi dai 2km nhung c6 t6i 40 céng trinh cao tang.

Vi su phat trién db thi, gia tang lién tuc cac du an, cong trinh
xay dung tai cac thanh phé I6n, su phat tan 6 nhiém ra moéi trudng
khéng khi dén tir may moéc thi cong xay dung la khong thé tranh
khoi. Diéu nay tac dong Ién dén cudc séng cling nhu stc khoe cla
cu dan xung quanh. Theo bao cdo clia Co quan bao vé Moi trudng
My EPA t8ng lugng phat thai KNK chi yéu dén tir cac phuong tién
giao théng trén dudng (92,5%) va phan con lai (7,5%) dén tir cac
thiét bi phi dudng bd bao goém thiét bi xay dung. Trong dé thiét bi
xay dung thai ra 40% lugng phat thai khi nha kinh ctia nhém thiét
bi phi dudng b [3].

Trong nd luc kiém soat khi thai tir dong co, Viét Nam cling da ban
hanh nhiéu tiéu chudn lién quan nhu TCVN 5418:1991 quy dinh vé dé
khoi trong khi thai dong co diesel. Tiéu chuan nay dugc ap dung cho
tat ca cac loai 6 t6 st dung dong co diesel. TCVN 6438:1998 quy dinh
lai cu thé hon giGi han cho phép clia cac chat 6 nhiém trong khi thai
clia phuong tién van tai. TCVN 6438:2001 vé phuang tién giao thong
dudng bé - Gidi han cho phép I6n nhat clia khi thai ra dai thay thé tiéu
chudn TCVN 6348:1998 va TCVN 5947:1996. TCVN 7357:2010 vé
“Phuong tién giao théng dudng bo - khi thai gdy 6 nhiém phat ra tur
mé t6 - yéu cdu va phuong phap thir trong phé duyét kiéu”. Mot sé
nghién clu vé hé s6 phat thai dong co nhu Hoang Duong Tung
vacoéng sy (2011). Development of emission factors and emission
inventories for motorcycles and light duty vehicles in the urban region
in Vietnam. Science of The Total Environment, 409 (14)[4]; Nghiém
Trung Diing va céng su (2019). Development of the specific emission
factors for buses in Hanoi, Vietnam. Environmental Science and
Pollution Research 26 [5] ...Tuy nhién chua cé Quy chuan hay Tiéu
chuén nao quy dinh vé phét thai trong may mdc, thiét bj xay dung.
Hién cing chua c6 nghién cliu nao & Viét Nam vé van dé phat thai
trong mdy mac va thiét bj thi cong xay dung.

Trong cdc du &n xdy dung, viéc st dung cac loai mdy moc thi
cdng rat da dang vé chuing loai déi véi ting giai doan cla dy an.
C6 thé phan loai may thi cong xay dung thanh 4 nhém may khac
nhau. Nhém mady van chuyén bao gém: may kéo; xe tai tu dé (xe
ben)... Nhdm may thi céng dat bao gobm: may san dat banh 16p,
may Ui banh xich, may xdc lat banh 16p, may dam, may lu banh 16p,
may coc khoan nhéi... Nhdm may nang bao gém can truc banh

xich va can truc banh I6p. Nhém may phuc vu cong tac tron bé
téng nhu may dam bé téng, may trdn bé téng, xe van chuyén bé
téng va tram tron bé téng. Pa s6 cac thiét bi may moc thi cong
hang nang ké trén déu dung nhién liéu Diesel. Viéc st dung luong
I&n may moc thi codng trong cac cong trinh xay dung, cac du an xay
dung khu dé thi ma khéng dugc kiém sodt ngudn khi thai déng co
sé la nguon gay 6 nhiém khong nho dén moéi trudng. Vi thé
nghién ctu nay la can thiét, buéc dau do dac phat thai t&r mot s6
may moc thi cong xay dung, lam co s& cho nhiing nghién cudu tiép
theo nhdm dua ra hé s6 phat thai cho may mac thi cong xay dung,
phuc vu viéc danh gia tdc ddng maéi trudng hay kiém todn moi
trudng khong khi ma hién nay cac bao cao van dung hé s6 cta Co
quan béo vé méi trudng Hoa Ky (US EPA) hay Héi déng lién minh
chau Au - EU-2016 [6].

2. PHUONG PHAP NGHIEN cUU

- Nghién ctiu dua trén viéc thu thap, téng hgp tai liéu lién quan
dén cac cong trinh xay dung dan dung, téng hop s6 liéu may moc
thi cong & moét sé du an khao sat.

- Viéc khao sat dugc thuc hién tai cac dia diém: Ha Noi; Hung
Yén, Quang Ninh. Méi dia diém thuc hién khao sat tai 3 cong trinh
khac nhau.

- DPé tai lua chon tinh toan phat thai ctia CO, NOy, HC la cac chat
c6 néng do6 phat thai lon tir nguén thai cta déng co, dua trén hé s
phat thai quy dinh trong EU 2016 va cong suét dong co.

3. KET QUA NGHIEN CUU

3.1. Hién trang may xay dung & cac céng trinh xay dung
hién nay

& Viet Nam hién tai cac doanh nghiép noi dia chua thé san xuét
va cung Ung phan I6n may va thiét bi phuc vu thi cdng. Bén canh
moét s6 may va thiét bi don gian (dan gido, c6p pha, san treo, may
uén cat sat, ...) gan nhu toan bé may va thiét bi nganh xay dung
déu duoc nhap khiu. Luong may nhap khiu chl yéu dén tir Nhat
Ban, Trung Qudc va Han Quéc. Trong nhiing nam gan day ty lé
may xay dung nhap khau ti Trung Quéc tang dan, tinh dé&n nam
2019, ty 1& nay chiém 42% t6ng gia tri nhap khu may xay dung
clia Viét Nam.

Theo s6 liéu udc tinh cta Hiép hoi Doanh nghiép Co khi Viét
Nam (VAMI), hién Viét Nam c6 khoang 150.000 nha thau xay dung,
trong d6 cé khoadng 2.000 nha thau c& I6n va vira, nén nhu cau st
dung vé mday moéc xay dung la rat 16n. Tuy nhién cac thiét bi thi
céng xay dung hién nay rat da dang, nhiéu ching loai va kich c&,
céng suat khac nhau, o thai gian st dung chénh léch nhau l6n. Cu
thé tai 9 du &n & 3 tinh khac nhau, nhém nghién clu da khao sat
lay s6 liéu vé cong sudat thiét bi, thai gian st dung va diéu kién bao
tri, bdo dudng clia 6 loai may moc khac nhau thudng dung trong
xay dung la may dao banh xich, cdu truc banh xich, may dam tinh,
0 t6 chd bé téng va xe 6 td ben. K&t qua vé thdi gian st dung cla
cac loai may méc nay dugc thé hién & hinh 1 dudi day:

Trong mot sé loai may moc xay dung da khao sat thi may dao,
cdu truc va may dam tinh la loai may c6 thai gian st dung lau nhat,
hau hét déu la may st dung trén 10 nam. May dam tinh thudng su
dung loai banh thép véi thai gian st dung co loai dé€n hon 30 nam.
Dong may dao banh xich, 100% may dugc khao sat déu cé thoi
gian st dung trén 10 nam, trong dé nhiing loai may c6 thai gian st
dung trén 20 nam chiém dén 80% kha cl va lac hau. Pay la nhiing
thiét bi chuyén dung, dac chiing céng suat I6n nén viéc kiém soat,
bao hanh bao tri |a rat khé khan va phuc tap. O t6 ben I loai may
duy nhat cé thdi gian sit dung ngén, hau hét cac du an duoc trang
bi xe Ben cé ndm san xuat trong vong 10 nam trd lai day.
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NGHIEN CUU KHDA HOC

Bang 1: Quy dinh hé s phat thai déng co may xay dung theo EU-2016

Céng suat dong co co HC Nox
kW g/kWh g/kWh g/kWh
0<P<8 8,0 HC+Nox< 7,5
8<P<19 6,6 HC+Nox < 7,5
19<P<37 5,0 HC+Nox < 4,7
37<P<56 5,0 HC+Nox < 4,7
56<P<130 5,0 0,19 04
130<P<560 3,5 0,19 04
P>560 3,5 0,19 3,5
Bang 2: Théng s6 may tai du an dién hinh
Tén may Ma hiéu Nam SX Loaidongco  Céng suat déng co kW Théng sé khac
May dao banh xich
KOBELCO SK 250LC 2001 Diesel 125 Dung tich gau 0,57+1,7 m?
KOMATSU PC200 2000 Diesel 110 Dung tich gau 0,57+1,7 m3
May dam tinh banh thép
SAKAIKD10 1989 Diesel 64 Khéi lugng 12500 kg
SAKAI KD-120 1983 Diesel 70 Khéi lugng 12000 kg
Can truc banh xich
HITACHI KH125-2 1984 Diesel 110 Tai trong nang 35 tan

Bang 3: Luong phét thai cac chat 6 nhiém clla may xay dung tai du én dién hinh

Tén may Ma hiéu Céng suat déong co kW Lugng phat thai chit 6 nhiém
co HC NOx
9 9 9

May dao banh xich

KOBELCO SK 250LC 125 5000 190 400

KOMATSU PC200 110 4400 167,2 352
May dam tinh banh thép

SAKAI KD10 64 2560 97,28 204,8

SAKAI KD-120 70 2800 106,4 224
Can truc banh xich

HITACHI KH125-2 110 4400 167,2 352

Téng 19160 728,08 1532,8

|

. B
| 118

May dao banh  Cau trye banh
xich xich

miy dam tinh - O t6 ché bé tong O 16 ben

banh thép
® Thén gian sir dyung trén 10 nam ® Thin gian sir dung dwat 10 nim

Hinh 1: Két qué khdo sat thoi gian st dung clia céc loai médy
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Ngoai dac diém vé thiét bi, cong suat dong ca thi thai gian
st dung mdy cing anh hudng kha I6n dén néng d6 phat thai
cac chat 6 nhiém ctia may xay dung. Nhitng may moc c6 thai
gian st dung 1én, nhiéu may ci nat, dugc stia chira, chdp va va
dugc quay vong st dung lién tuc sé phat thai lugng 16n chat 6
nhiém ra méi trudng khéng khi. Ngoai ra nhiing thiét bi nay
dugc st dung ngoai cong trudng nén dé bi an mon vat ly, anh
hudng dén lugng tiéu thu nhién liéu han muc hoat dong binh
thudng, chi phi gia tang va dac biét la phat thai cac chat gay 6
nhiém ra moéi trudng khong khi khong thé kiém soat dugc. Day
la nguén gay 6 nhiém rat phé bién trong céc cong trinh xay
dung nhung chua dugc quan tam

Mat khac két qua khéo sat dugc cho thay hau hét cac may
moc thi cdng xay dung & céng trinh déu khéng co thiét bi xt ly
khi thai truéc khi thai ra moi trudng. Chi c6 xe ben la cé di kem
bé xU ly khi thai so bo, diéu nay c6 thé lién quan dén viéc cac
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tiéu chudn khi thai hién nay mdi chi ap dung déi véi cac
phuong tién tham gia giao thong trén dudng. C6 thé thdy mot
lugng 18n khi thai t& mdy thi cong xdy dung da bi bo qua,
khéng qua kiém soat, kiém dinh.

Mot trong nhiing nguyén nhan quan trong anh huéng dén
phat thai ti may xay dung la viéc van hanh va bao tri thiét bj
xay dung. Day la yéu t6 quan trong dé€ dat dugc muic tiét kiém
nhién liéu va gidm lugng khi thai bén canh viéc khé cé thé thay
thé cac may xay dung c bang may xay dung mdéi.

Theo khdo sat, hau hét cac du an déu kiém tra su ra, vao cua
may xay dung bang tem kiém dinh. Cac thiét bi trong thai gian
ki€ém dinh méi dugc phép ra vao cong trinh. Tuy nhién chi kiém
dinh vé muic d6 an toan, kha nang lam viéc cia may ma khéng
c6 phan kiém dinh vé néng dé phat thai cac chat & nhiém déi
vGi cac loai may méc khong di chuyén trén dudng. Ngoai ra
viéc cac nha san xuat déu dua ra husdng dan vé viéc bao duéng
thiét bi, c6 thé bado dudng hang ngay hodc theo s6 gi& lam viéc
ma chia lam cac cdp bdo duéng 1,2,3. Tuy nhién viéc bao
dudng, stia chia thiét bi dinh ky chua dugc dam bao theo dung
quy dinh cla nha san xuat. Hau hét cac du an chi bao tri thiét bi
khi xdy ra héng hoc. Diéu nay c6 thé dan dén chi phi stra chita
thiét bi cao hon, ty 1é tiéu thu nhién liéu cao hon ciing nhu
lugng khi thai cao do luéng khéng khi bi tiac va dong co dot
chdy nhién liéu khéng hoan toan. Bat ky su ¢4 nao trong déng
g, néu khong dugc chan doan va slra chita ngay lap tuc, c6 thé
gay ra tinh trang hoat déng kém hiéu qua cta thiét bi va lam
tang luong khi thai déc hai.

3.2. DPanh giad so bd phat thai dén mai trudng khéng khi

Hién nay Viét Nam chua c6 tiéu chuén, quy chuan quy dinh
hé sé phat thai cla cac loai may moc thi cong xay dung. Hau
hét trong kiém ké khi thai ching ta van st dung hé sé cla Héi
déng lién minh chau Au - EU-2016 hodc Co quan b3o vé Méi
trudng Hoa Ky - US EPA.

Trong bdo cdo nay chung t6i thuc hién tinh toan phat thai
vGi hé s6 phat thai quy dinh trong chi thi cia EU-2016 dé tinh
toan phat thai cho dy an dién hinh. Hé s6 phét thai quy dinh
dugc cho trong béang 1.

Tinh toan dién hinh tai 1 du 4n & Quang Ninh, tai thai diém
khdo sat cong trinh dang van hanh 2 may dao banh xich, 1 cdu
truc banh xich, 2 may dam tinh vgi thong s6 may nhu trong
bang 2.

Tinh todn phat thai theo cac chi tiéu CO, NOy, HC cho cac
loai may tai du an khao sat dién hinh, tinh cho 1 ca may véi 8
gid lam viéc.

Lugng phat thai chat 6 nhiém: L=EF.P.r (1)

trong d6 L la lugng phat thai chat 6 nhiém (g); EF la hé sé
phat thai chat 6 nhiém(g/kWh); P la cong suat dong co (kW); T
la thai gian (gio).

S6 liéu tinh toan dugc cho trong bang 3 dudi day:

C6 thé thay lugng phat thai cac chat 6 nhiém CO, HC, NOx |a
I6n. Dién hinh nhu néu so sanh lugng phat thai NOx do may
moc & du an véi két qua nghién clu cia Nguyén Ky Phing
clng cac cdng sy vé Xay dung bo s6 liéu phat thai phuc vu moé
hinh dy bdo chat lugng khéng khi & TP.HCM [7] thi thi lugng
phat thadi NOx tai dy an xdy dung khdo sat trong mot ca lam
viéc 8 tiéng bang 15% so vdi toan bo lugng phat thai NOx cua
xe buyt va container ctia TP.HCM trong mot ngay. C6 thé thay
day déu la nhing thiét bi hang ndng, céng suat I6n, tiéu thu
nhiéu nhién liéu nén viéc ki€ém soat nguén & nhiém ti cac thiét
bi may moc thi cong la rat can thiét. Tuy nhién trong nghién
ctru nay mdi chi budc dau tinh toan lugng phat thai cia may

moc thi cong xay dung vdi hé s6 phat thai l1dy theo tiéu chuan
nudGc ngoai. Trén thuc té khao sat cho thdy may moc xay dung
dugc st dung & Viét Nam da phan la may méc cd, co6 thai gian
st dung lau dai, lai khong dugc bao tri bdo duéng thuong
xuyén. Ngoai ra tay nghé cta ngudi van hanh cling chua cao.
T4t ca cac yéu t6 nay déu anh hudng dén sy phat thai cac chat
6 nhiém. Vi vy can nghién clu sau hon dé c6 thé dua ra dugc
hé s6 phat thai phu hgp véi tinh hinh st dung may xay dung &
Viét Nam.

KET LUAN:

Nghién cttu da tién hanh khao sat hién trang st dung may
moc thi cong xay dung & 9 dy an thi cong xdy dung va thay
rang: May moc thiét bi xdy dung hién nay & céng trudng dang
st dung c6 thoi gian st dung kha lau, nhiéu may moéc ca véi
thai gian st dung lén dén 20, 30 nam. Ngoai ra viéc bao tri, bado
duéng may méc khong dugc thuc hién thudng xuyén, lién tuc
theo hudng dan tai cac don vi thi cong xay dung. Day la nhiing
yé€u t6 anh hudng rat I6n dén phat thai cac chat 6 nhiém tir may
xay dung. Tuy nhién viéc kiém dinh vé ndng d6 phat thai chat 6
nhiém lai bi bé qua, c6 thé néi day 1a mot 16 héng trong van dé
kiém soat & nhiém méi trudng khong khi & Viéet Nam. Nghién
cliu da budc dau tinh toan phat thai dua trén hé sé phat thai
quy dinh trong EU-2016. Pay ciing |a tién dé cho viéc phat trién
cac budc nghién cdu tiép theo dé€ dua ra hé s6 phat thai phu
hop hon vai diéu kién may moc, thi céng, bdo dudng va van
hanh may xay dung & Viét Nam.

L&i cam on

Nghién ctru nay dugc tai trg bdi Truong Dai hoc Xay dung
Ha Néi trong dé tai ma sé 10-2022KHXD.
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