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TGM TAT

(lug trinh dd thj haa nhanh chong tai Viet Nam da thic ddy su
bung nd cac du an nha cao tdng, kéo theo nhitng thach thic
nghiém trgng vé & nhim bui, ti€ng dn va chat thai. Bai bao tién
hanh tdng quan céc giai phap cong nghé va quan Iy xay dung
xanh tir kinh nghiém qudc t& tir do danh gig tinh kha thi khi ap
dung vao diéu kién thi cong dac thd trong nedc. Kt qué phan
tich chi ra xu hudng chuyén dich toan céu tir cac bién phap kiém
soat thy dang sang phang ngtra chi dang tai ngudn. Tuy nhign,
viéc ap dung cac cang nghe tién tién tai Viet Nam hién gép rao
cén |an ve chi phi ddu tr, &p luc canh tranh gia thau va han ché
cha ha tAng giao thang do thi ddi vai gidi phap l&p ghep. Do da,
nghién ciu dé xuat 16 trinh &p dung vu tién cac giai phap quan
|y va td chirc chi phi thép (nhu tdi vu hoa quy hoach mat béng,
phan loai chét thai 3R) trong ngén han, tao nén tang trudc khi
dau tu cac giai phap cang nghé chuyén sau.

Tir khaa: Xay dung xanh; quan |y xay dung xanh; kiém soat & nhigm;
nha cao tang.

ABSTRACT

Rapid urbanization in Vietnam has catalyzed a surge in high-rise
construction, leading to severe environmental challenges from dust,
noise, and waste pollution. This paper reviews green construction
technologies and management solutions derived from international
experience to assess their feasibility in Vietnam's specific construction
context. The analysis reveals a global paradigm shift from passive
control measures to active at-source prevention. However, the
implementation of advanced technologies in Vietnam currently faces
significant barriers, including investment costs, competitive bidding
pressures, and limitations in urban transport infrastructure for
prefabrication solutions. Consequently, the study proposes an
implementation roadmap that prioritizes low-cost management and
organizational solutions, such as optimizing site layout planning and 3R
waste segregation in the short term, thereby establishing a foundation
before investing in intensive technological solutions.

Keywords: Green construction; green construction management;
pollution contral; high-rise buildings.

1.DAT VAN PE

T6c d6 do thi hda nhanh chéng & Viét Nam da dan dén su bung
né cac du an nha cao tang tai cac do thi I6n. Su phat trién nay, mac
du gép phan téi thiét do thi, nhung déng thai ciing gay éap luc
nghiém trong |én moi trudng séng va suc khde cong dong, dac biét
la cac van dé 6 nhiém bui min, tiéng 6n va chat thai ran xdy dung
[1]. Mac du Luat Béo vé méi trudng 2020 va cac quy chudn ky thuat
qudc gia da co hiéu lyc, viéc tuan tha tai nhiéu dy an van mang tinh
d6i pho, thiéu cac giai phap dong bo.

Trong bdi canh hoéi nhap qudc té, cac qudc gia phat trién da
chuyén dich chién lugc kiém soat 6 nhiém tir cac bién phap che
chan thu déng sang kiém soat ch dong bang cong nghé xay dung
xanh (Green Building Technologies) [2] va quy trinh xay dung tinh
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gon (Lean Construction) [3], [4]. Tai Viét Nam, khdi niém “cong trinh
xanh” (Green Building) dang dan phé bién véi cac hé théng déanh
gid nhu LOTUS, LEED hay EDGE. Tuy nhién, cac nghién ctiu va Ung
dung thuc tién vé van dé nay con kha rdi rac, chli yéu tap trung vao
giai doan thiét k& ki€n truc xanh ma chua chu trong dén giai phap
xanh trong giai doan thi céng. Do d6, xuat phat ti thuc tién trén, bai
bao ti€n hanh t8ng hop, phan tich cac bai hoc kinh nghiém vé giai
phap cdng nghé “xay dung xanh” va giai phap “quan ly du an xanh”
tUr cac nghién cdu da co, tir dé danh gia tinh phu hgp véi diéu kién
thi cong nha cao tang tai cac dé thi & Viét Nam, gop phan thuc day
su phat trién bén vimng clia nganh xay dung.

“Xay dung xanh” (Green Construction - GC) dé cap dén cac hoat
déng xay dung nham t6i da hoa viéc bao ton tai nguyén va giam
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thiéu tac dong tiéu cuc dén mai trudng hudng téi 5 muc tiéu cét 16i:
tiét kiem nang lugng, dat, nudc, vat liéu va bao vé maéi trudng trong
suét giai doan thi cong clia du an [5], [6]. Khac véi cac danh gid cong
trinh xanh tap trung bao hiéu suat van hanh theo vong ddi ctia cong
trinh, GC chu trong truc ti€p vao cac gidi phap ky thuat tai céng
trudng nham kiém soat ngay lap tuc ti€ng 6n, bui, khi thai va chat
thai ran [7].

Dé viéc thuc hién GC hiéu qua, “Quan ly xay dung xanh” (Green
Construction Management - GCM) dugc ap dung théng qua viéc
tich hgp cac muc tiéu moi trudng vao quy trinh quan ly du én truyén
théng, thac ddy phat trién bén viing thong qua viéc quan ly co trach
nhiém cac du an dau tu nham muc dich dat dugc cac cong trinh
than thién vai moéi trudng [8]. Ban chat ctia GCM la cac giai phap tap
trung vao khia canh quan tri, con ngudi va quy trinh, bao gém viéc

lap k& hoach quan ly méi trudng (EMP), dao tao nhan thiic cho cong
nhan, va thiét 1ap chubi cung Ung vat liéu xanh.

2. TONG QUAN CAC NGHIEN CUU VE GIAI PHAP KIEM SOAT
O NHIEM PHAT SINH TU HOAT PONG XAY DUNG

2.1. Giai phap kiém soat bui va khi thai phat sinh tir hoat
dong xay dung

Viéc kiém soat bui va khi thai trong qué trinh thi cong doi hoi sy
phéi hop déng bd gilta ba nhém gidi phéap chinh: (1) Gidm thiéu
phat sinh tai nguén; (2) Ky thuat ngan chan phat tan bui; (3) Lap ké
hoach quan ly va giam sat minh. Chi tiét cac bién phap ky thuat va
quan ly dugc téng hop tai Bang 1.

Bang 1. Téng hop cac bién phap kiém soat bui va khi thai trong thi cong xay dung

Nhém giai phap Bién phap cu thé Dién giai Ngulf:ét:am
D6i méi cong nghé | St dung cau kién duc san; S dung vat liéu cac-bon thap, vat lieu tai | [9], [10], [11],

1. Gidm phat sinh tai & Vat liéu ché (c8p pha thép), vat liéu thay thé xi mang (tro bay, zeolite). [12]

nguén Quan ly mdy méc | Bao tri dinh ky, t6i uu cong suat; Uu tién thiét bi nang lugng sach (dién, (9], [13]
thi cong mat trdi) hodc phat thai thap. ’
- Phun nuéc thuong xuyén (dac biét mua kho). [(11], [14], [15]
Phun am & Dap bui | - Hé théng phun suong (trén hang rao, sing phun, xe chuyén dung). ! [16]’ !
- R . - K&t hop hé théng hut bui cuc bd (LEV).

2h.~Ky t:u:: lng:;m' Che chin &Cé I3 - Hang rao tén kin bao quanh (cao trén 1,8 m -2 m). (9], [11], [14]

chan phattan bul P | _Che phu bat/lugi cho dat tréng va vat liéu rai. ’ ’
Kiém soathatang | - Cing héa dudng noéi bo, tréng cay xanh; (91, [11], [14]

& Van chuyén - Rra xe tai c6ng ra vao, che kin thiing xe, kiém soat téc do. P

Ung dung BIM --|;OI UU,hoa n-wlat bang: B6 tri nguon bui cudi hudng gid, khu van phong [17]

dau hudng gio.
3. Lap ké hoach Giam s?t thong - .(?uan»trac 'Ehdl gian tijUC bang cdm bién/mang khong day dé phat [11], [16], [18]
2 ra el minh hién néng d6 vuot ngudng.
quan ly va giam sat - Dao tao nang cao nhan thuc cho quan ly va cong nhan
Chinh sach & Con S g cao nhe choquan lyva cong | L [9], [11], [13],
usi - Ap dung phi 6 nhiém, phat vi pham, kiém soat nién han may moc. (18], [19]
ng - Thuc hién danh gia tdc ddng moi truang (EIA). !

2.2. Giai phap giam thiéu tiéng 6n va rung chan

Gidi phap kiém soat tiéng 6n va rung chan dugc tiép can dua
trén nguyén ly truyén am, bao gém: ki€m soat tai nguén, kiém soat
trén trén dudng truyén va kiém soat tai noi ti€p nhan, két hgp cac

bién phap t8 chuc thi céng va giam sat do dac ti€ng 6n. Chi tiét cac
gidi phap dugc téng hgp tai Bang 2.

Bang 2. Téng hop cac bién phap kiém soat tiéng 6n va rung chan trong thi céng xay dung

Nhém giai phap Bién phap cu thé Dién giai Ngu:l:lét(:\am
Lua chon & Thay thé | - Uu tién thiét bj c6 tinh ndng gidm 6n. [20], [21]
thiét bi - Thay thé€ may cii bdng may mai dé gidm 6n va téi uu chi phivan hanh. ’
Bao tri -.'[hL.IcA‘hlen bao trl\d!nh ky’(b0| t’rdn, siét bu 16ng, can bang) dé tranh [20]
tiéng 6n do hao modn va héng héc.
1 . T . N h s . 1% P N ~ ,.
MNGUENPRAL | Cyidignkythuge | - LoP DO g hanh chohe thdng .
sinh (Gia ) : - DUng I6p 16t cao su giam va dap/cdng hudng. [20], [21]
lam rung - DUng béanh rang nhya.
R a1 an - Tao s6ng 4m nguoc pha dé triét tiéu tiéng 6n géc.
Cong ng(;:gNél)\u dong | Hiéu qua cao vai tan s6 thap (<1000 Hz) nhu may xuc, xe tai (giam [22]
7.0-10.1 dBA).
2. Trén dudng Rao chin & Baoche | Laphq’a'E tudng chan 6n, 16p vé cach am quanh méay moc hoac khu [20], [21]
truyén vuc thi cong. ,
Vat liéu cach am - SUr dung vat liéu c6 kha nang hap thu am thanh. [20]
3. Tai nai tiép nhan Baoveé t,::g: gidcca :j;fng bi nut tai/chup tai cho ngudi lam viéc trong méi truéng >85 [20], [21]
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Thiét bi chuyén - SUr dung thiét bi bao h¢ tich hgp tai nghe giao tiép cho cdp quan ly.

(23]

dung
vl - T6i da hdéa khoang cach gilra nguén 6n va khu vuc nhay cam.
Quy hoach mdtbang | St dung mé hinh t6i uu hda da muc tiéu (tiéng 6n - an toan - chi phi). [24], 125]
x a - Tranh van hanh déng thai nhiéu may
4, T4 chiic thi cong Tién d9 - Thi cdng khung gi& it nhay cdm, phan viing kiém soét [20], [21], [22]
va gla.n: satn‘do dac Quan hé céng déng - T’hong b?o trucc ké hggch 1Ehl cong véi cong dong, phoi hop vaéi (21]
tiéng on chinh quyén dé gidm khiéu nai.
- Xay dung quy trinh do dac phu hop, hiéu chuan thiét bj thudng
Giam sat & Po dac xuyén. [21], [26]

- Quan trdc dinh ky d€ dam bao tuén thi tiéu chudn.
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2.3. Gidi phap vé quan ly chat thai ran xay dung
Quan ly chat thai xay dung hiéu qua doi hoi cach tiép can toan
dién xuyén suét vong doi du an tu t6i uu hoa thiét ké, ing dung

gidi phap dugc trinh bay trong Bang 3.

cédng nghé BIM cuing triét ly xay dung tinh gon (Lean construction
Bang 3. Téng hgp cac bién phap quén ly va gidm thiéu chat thai ran xay dung

V@i hé théng 55 va JIT) dén kiém soat thi cdng tai hién trudng va dao
tao nang cao nhan thuc cho d6i ngli nhan su. T6ng hgp cac nhém

Nhém giai phap

Bién phap cu thé Dién giai

Nguén tham

- Bat budc c6 K& hoach quan ly chat thai (WMP).

khao
- Ap dung thiét ké sinh thai, chuan héa kich thuéc cau
e . e g kién. [27], [28],
Toi uu héa thiét ke - Chuyén héa muc tiéu giam thai thanh tiéu chi dénh gid | [29], [30]
1. Thiét ké phuong an thiét ké.
st thy g i i | T3 Uno i e e EIE T
dung cau kién I3p ghép tai ch% yie {ng =N lap ghep de g [33], [34]
- Phat hién sém xung dot (ngan nglia 4,3% - 15,2% lugng
. R Kiém soat xung dot & udc tinh | chat thai do lam lai)
z'l:{":. f"-‘;g.‘g'l'ﬂ chinh xac lugng chét thai - Udc tinh chinh xac Iugng chét thai dé 1ap ké hoach | 31V [35]
nghé hién dai (BIM) phong ngia (gidm t6i 40-45%).
H6é trg do béc khdéi luong - Xac dinh chinh xac khéi lugng, tranh dat hang du thira. [36]
- Ap dung 55 va JIT (Giao hang dung luc) dé tranh luu kho
Quan ly kho bai & Vat tu lau gay hu hong. [28], [37]
3. Quan ly thicéng - Tuan thu nguyén tac FIFO (Nhap trudc - Xuat trudc).
e . v - Gidm sat chat ché, st dung nhan luc lanh nghé dé han [28], [30],
Kiém sot chat lugng ché thi cong sai quy trinh phai pha da. [33]
4, Kiém soat tai Phan loai & tuan thii nguyén tdc | - Phan loai tai ngudn dé t8i da hoa tai ché. [27], [28],
nguén & Quan ly 3R - Tuan thd 3R: Gidm thiéu, Tai st dung, Tai ché. [38], [39]
chat thai trén céng n o aepa - Lap ké hoach van chuyén, che chdn va béc d& dung quy
truong Van chuyén ni bo trinh @é tranh nut vé vat liéu. [40]
Dao tao & Nhan thiic -bao jcao ?’!nhhky vé ky ndng va trach nhiém nghé nghiép [27], [33],
A . : : cho cac bén lién quan. [37], [41]
5.Nhan su & Chinh . — FR—r TR " =
sach -'I:|ch hop tiéu chuan gidam thal\vao h6 so thau/hgp dong. 33], [39]
Co ché Hop dong & Phap ly - Ap dung thudng/phat hgp déng. [40]’ [41]’

2.4. Giai phap vé kiém soat nudc thai xay dung
Cac nghién clu vé cac gidi phap kiém soat nudc thai ti hoat
déng xay dung con kha han ché va chua dugc quan tam nhiéu so

téng hap tai Bang 4.

vGi bui va chat thai rdn xay dung. Kiém soat nudc thai xay dung la
Bang 4. Téng hgp céc bién phap vé kiém soat nudc thai xdy dung

su két hgp chat ché gitia cac gidi phap ky thuat xt ly tai chd, phan
ky thi cong va ca ché phoi hgp da bén. Chi tiét cac bién phap dugc

Nguén tham

- K&t hgp phuang phap déng tu, két tda, hap phu dé xt ly can lo Iting.

Nhém giai phap Bién phap cu thé Dién giai khao
Quan ly nuécriramay | - Thiét lap hé thu gom c6 16p 16t chdng tham dé ngan thdm th3u vao
- R , moc thiét bi & Bao dat. [42]
1. K?;?tt:li‘i;g Xu dudng bé téng - XU ly sa bo (trung hoa pH, 1dng loc) trudc khi xa thai hodc tai st dung.
: Kiém soét Co - Héa hoc - St dung rao chan tram tich, hang rao vai dia ky thuat. (43]
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Bao vé nuéc ngam -Haf\ c’he Qacf ran'fl sdu, xao tron dia chat khong can thiét dé gidm nguy [42]
€ ro ri chat 6 nhiém.
2. K& hoach thi o - Sfp xe.p frmhtuthi cong,;.hq\p ly dé rat ngan thai gian va dién tich dat
An‘ Phan ky thi cong trong bi 16 thién (gidm x6i mon). [44]
cong - Uu tién dao dap I6n vao mia kho.
Co ché phéi hgp lién - Théng nhat quy trinh huéng dan, gidm sat gitta Nha thau, Cha dau [42]
3. Phéi hop quan nganh tu, Fo quan m\0| truonAg, Chinh guyein d!? phuo-ng. _
A R - - Dao tao thudng xuyén cho nha thau vé quy dinh xa thai.
ly da bén Nang cao nang luc & < X NG . s 4 N .
ee - Tang cudng vai tro gidm sat clia chinh quyén dia phuong va don vi [42]
Giam sat « [ .
cap thoat nudc.

3. PHAN TiCH VA THAO LUAN

3.1. Xu huéng kiém soat 6 nhiém trong hoat déng xay
dung: tir thu déng dén cha déng

Téng quan cac nghién clu cho thady su chuyén dich trong chién
lugc kiém soat 6 nhiém xay dung: ti x( ly thu dong (nhu phun nudc,
che chan) sang phong ngura chi déng tai nguén. Cac bién phap truyén
théng vé ban chat la xt ly hau qua, chi can thiép khi chat 6 nhiém da
phét sinh, mang tinh d6i phé ngan han va khéng giai quyét dugc géc
ré van dé lang phi tai nguyén. Ngugc lai, xu huéng hién dai tap trung
triét tiéu phat thai ngay tir dau thong qua ap dung cong nghé thi cong
mdi (cdu kién duc sdn, may moc nang lugng sach, kiém soat én chu
doéng ANQ), tich hop muc tiéu méi trudng vao giai doan lap ké hoach va
Ung dung cong nghé s6 nhu BIM déng vai tro then chét. BIM khong chi
gilp t6i uu hda quy hoach mét bang dé gidm tac dong bui, 65n ma con
phat hién xung dét thiét k&€ nham ngan ngura chat thai ran tor sém. Su
chuyén dich nay la su thay déi tat yéu dé nganh Xay dung khéng chi
dap ung cac quy chudn méi trudng ngay cang khit khe ma con hudng
tGi phat trién bén viing.

3.2. Nhiing rao can va kha nang ap dung thuc tién tai Viét Nam

Dua trén thuc té thi cdng nha cao tang tai cac dé thi, viéc ap
dung cac gidi phéap kiém soat 6 nhiém tai Viét Nam dang déi mat vdi
ba nhém rao can chinh.

Thi nhat la chi phi dau tu va ap luc canh tranh. Céng nghé
tién ti€n (thiét bi thi cdng strdung nang lugng sach, cdng nghé kiém
soat tiéng 6n cht déng (ANC), quan trac thoi gian thuc) doi hai chi
phi dau tu ban dau I6n. Do d6, cac giai phap ky thuat chi phi thap
(phun suong, che chan) va phan loai chat thai theo nguyén tic 3R
¢4 tinh kha thi cao va phu hop vai nang luc tai chinh ctia nha thau.

Thu hai la ha tang dé thi va khéng gian thi céng. Viéc van chuyén
cdu kién 13p ghép khé 16n bi han ché do vuéng quy dinh tiéng én
(thuong khong dugc vugt qua 55dBA theo QCVN 26:2010/BTNMT).
Dong thai, mat bang thi cdng chat hep trong ndi dé gay kho khan cho
viéc b tri cdc hang muc phu trg méi trudng (khu vuc phan loai rac, bé
lang, viing dém cay xanh) ding quy chuan.

Thit ba la nang luc céng nghé. DU cac nha thau 16n da tiép can
BIM, rao can I6n nhat ndm & viéc chuyén déi tu duy sir dung BIM tu
mot cong cu thiét k& sang cdng cu quan ly méi trudng dé udc tinh
chat thai.

Tu nhing rao can trén, nghién ctu dé xuat 16 trinh ap dung céac
gidi phap kiém soét 6 nhiém theo ba giai doan phu hgp cho Viét
Nam nhdm can bang gilra bdo vé méi trudng va hiéu qua kinh té.
Do la su tich hgp uu tién cac gidi phap quan ly va té chic trong giai
doan ngédn han va thic day chuyén déi sé (BIM) trong giai doan
trung han trudc khi tién t6i hién dai hoa toan dién vé cong nghé thi
céng va thiét bi trong dai han.

4. KET LUAN VA KIEN NGHI

Bai bao da téng hgp kinh nghiém quéc té vé kiém soat & nhiém
xay dung va danh gia tinh phu hgp véi thuc tién thi cong nha cao
tang tai Viét Nam. Két qua cho thdy su chuyén dich tat yéu trong

kiém soat 6 nhiém xay dung tu thu ddng xt ly hau qua sang phong
nglta cht dong kiém soét tai nguén théng qua Quan Iy xay dung
Xanh (GCM) va Ung dung céng nghé BIM ngay tu giai doan lap ké
hoach. Trong béi canh Viét Nam hién nay, do nhiing rao can Ién vé
chi phi dau tu va &p luc canh tranh cling véi khéng gian thi céng
chat hep tai cac thanh phé I6n cac gidi phap t6 chiic va quan ly chi
phi thap nhu t6i uu héa mat bang va phan loai chat thai tai nguén,
hién la huéng di phu hgp va hiéu qua nhat dé ap dung dai tra trong
ngan han.

Dé thuc day muc tiéu phat trién bén viing, bai bao dé xuat cac
kién nghi.

-D3i véi co quan quan ly nha nudc: SGm xay dung va ban hanh
cac quy dinh cu thé vé dinh mdic chi phi cho cac gidi phap cong nghé
moi trudng tién tién, nham tao co s& phap ly cho viéc lap va quan ly
chi phi dau tu; déng thai xay dung 16 trinh cu thé dé bét budc ap
dung BIM trong quan ly méi trudng déi véi cac du an co6 quy mo lén.

- Déi véi chh dau tu: Chuyén déi tiéu chi dau thau tur gia thap
nhat sang danh gia nang luc quan ly méi trudng, bat budc dua Ké
hoach quan ly moi trudng (EMP) va céc chi tiéu giam thai tich hop
vao hé so mai thau va hgp déng xay dung nhu nhiing diéu khoan
bat budc, vai ché tai thudng phat nghiém minh.

- DGi véi nha thau thi cdng: Uu tién thuc hién 16 trinh "xanh
héa" tir quan ly ndi tai, bat dau bang viéc chudn hoa quy trinh 3Rva
t6i uu héa quy hoach mat bang thi cong dé gidm thiéu tac dong bui
va tiéng 6n ngay tu giai doan lap k& hoach thi cong.
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