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THU'C TE XAY DUNG VIET NAM TIEP CAN TIEU CHI “CONG TRINH XANH”
ANALYSIS OF EFFICIENCY OF APPLYING BUBBLEDECK FLOOR TECHNOLOGY
TO CONSTRUCTION REALITY OF vIETNAM BY APPROACHING CRITERIA OF
“GREEN BUILDING”
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Tém tat - Cong nghé san phang khong dadm Bubbledeck c6 ngudn
gbc tir Pan Mach da va dang dwoc nghién ctru, phat trién tai mot
s6 nuwdc Chau Au va buwéc dau chuyén giao cong nghé vao Viét
Nam tir nam 2008. Bai bao gi¢i thiéu két qua nghién ctru phan tich
nhirng ddc treng va sw lam viéc clia san Bubbledeck; ap dung tiéu
chuén Eurocode 2 (Chau Au) va phadn mém SAFE tinh toan, phan
tich theo mét sb chi tiéu tiép can tiéu chi “cong trinh xanh” (theo
Ho6i Mbi trwdng Xay dwng Viét Nam - VACEE, tan dung vat liéu tai
ché; than thién véi méi trwong...); so sanh, danh gia hiéu qua ky
thuat va kinh t& véi mot sé gidi phap cdng nghé san phang (san bé
téng cbt thép toan khéi; san lién hop thép-bé tong; san &ng luc
trwéec...). Trong didu kién Viét Nam chua c6 tiéu chuan thiét ké, két
qua nghién clru nham lam ré co s& khoa hoc vé hiéu qua tng dung
coéng nghé méi vao thuc té xay dung nuéc ta.

T khég - san Bubledeck; san Cdeck; san !c’)ng; san dac; san
khéng dam; san lién hop thép bé tdng; san phang bé téng (rng luwc
trwéce.

1. Pit van dé

Trong cac cong trinh nha nhip 16n hay nha cao tang, két
chu san chlem mot khdi lugng 16n va ¢6 vai tro rat quan
trong trong tong thé phuong an két cdu. Mot trong nhitng
han ché co ban cta hé dim san bé tong cdt thép toan khdi
khi yéu cau vuot nhip 16n 14 doi héi tiét dién dam cao lam
anh huong dang ké dén khong gian kién triic va sir dung,
khi thay thé bang cac phuong an hé san phéng khong dam
can c¢6 bé day san va mii cot l6n, tai trong truyén xudng
mong 16n. Nhiéu giai phap két cAu san nhe vuot nhip 16n
da dugc nghién ctru va tng dung nham khéc phuc nhiing
nhuoc diém nay, trong d6 co cong nghé san phang khong
dam Bubbledeck bit ngudén tir Pan Mach (do Jorgen
Breuning sang ché) da dugc dp dung & Chau Au va nhiéu
nudc trén thé gidi tir nhitng nam 1997 [1]. Cong nghé san
Bubbledeck da dat nhiéu giai thuong khoa hoc va cong
nghé & Chau Au nhu: Giai thuong Xay dung Ha Lan
(1999); Giai thuong Moi truong Ha Lan (1999); Giai
thuéng Sang tao Ha Lan (2000); Giai thuéng Xay dung
Pan Mach (2004); Giai thuong Mbi truong Chau Au; Giai
Sang tao Jersey (2005) [1]... Bubbledeck da nhan duoc
nhiéu bang sang ché ciia nhiéu nuéc nhu: Bing sang ché
clia Pan Mach (s6 166462); Chau Au (s6 EP 0552201);
Hoa Ky (s6 5396747)... [1]. Trong 7 niam diu tai Pan
Mach va Ha Lan, hon mét triéu m? san Bubbledeck d3 duoc
g dung thi céng cho céac toa nha cao tang [13].

O Viét Nam tir nam 2007, cong ngh¢ nay da dugc mot
sO cong ty nghién ciru, chuyen giao tmg dung thi diém vao
mdt s6 cong trinh tidu biéu nhu: Toa nha CDC (cai tao nam
2008, dung san Bubbledeck nang thém dugc 04 tang ma
van gitt nguyén két ciu cii; tir 07 ting 1én 11 tang); Truong

Abstract - The Bubbledeck flat floor technology ,which originated
in Denmark ,has been studied and improved in some European
countries and transferred into Vietnam since 2008. The paper
presents results of research of analyzing the characteristics and
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qudc té Thang Long (ndm 2009, Bic Linh Pam, Ha Noi
v6i 15.083m? san); Ga du thuyén (nim 2009, Tuin Chau,
Quang Ninh v6i 1281 m? san); Chung cu Licogi 13 (ndm
2010, Thanh Xuan, Ha Noi gdm 27 tang ndi, 3 tang him
v6i 30.600m? san); Toa nha 28A Lé Trong Tén (nam 2010,
Ha Pong, Ha Noi gdm 28 tang ndi, 2 ting ham véi
25.000m? san); Chung cu cao cip Ocean View Manor (nim
2010, Long Dién, Ba Ria, Viing Tau gom 24 ting ndi, 01
tang ham véi 30.129m? san)... [11].

Hinh 1. Thi céng san Bubledeck (bo bot bong 0 chdn cgt)

Cong ty TADIST da cai tién mot sé cong doan trong
ché tao dé thuc hién cong xuong hoa viéc ché tao (loai
Bubbledeck cai tién nay duoc goi la Cdeck) qua dé phat
trién tmg dung trén 50 cong trinh [12] (tda nha cao dén 45
tang); san 16n nhit vuot nhip 21,6m bé day san 60cm;
khong dam, khong ung lyc trude (Chua Lén, thién vién
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Yén Tu). Cai tién cong nghé nay da duoc tac gia Jorgen
Breuning cong nhin 1a sang che phu thudc va cho phép phd
bién trong thuc tién; duoc tb chie s6 hiru tri tué thé gisi
(WIPO) cap béng sang ché quéc té PCT [12]...Tuy nhién
dén nay, chung ta van chua co tidu chuén thiét ké, thi cong
va nghiém thu phu hgp véi thuc té xay dung Viét Nam, vi
vdy van phai phu thudc vao tiéu chuan ctia nha san xuat.
Van dé dat ra 1a can phan tich nhiing dic trung, wu viét cia
loai san nay; 4p dung tiéu chuan Eurocode 2 (EC2) va phan
mém tinh toan dé so sanh, danh gia gidi phap san
Bubbledeck véi mot s6 giai phap két cdu san phang khac
nhim 1am rd hiéu qua k¥ thuat, kinh té dya trén mot sé chi
tiéu (trong luong vat li€u, nhan cong va gia thanh...), tiép
can c4c tiéu chi “cong trinh xanh” dang dwoc thuc dy Gmg
dung trong xay dung & nudc ta.

2. Giai quyét vin dé
2.1. Phén tich tong quan vé cong nghé san Bubbledeck

San Bubbledeck (san bong hay san rong) 14 loai san phang
khong dam, sir dung cac qua bong rong tir nhya tai ché dé thay
thé phan bé tong khong hodc it chiu luc & gitra chiéu cao tiét
dién san. O bén trén va bén dudi ciia qua bong duoc gia cudng
bang cac 16p ludi thép. Ngoai ra con cb cdt thép lién két cac
tam san; thanh kep, thanh goc va cdt thép chiu cat.
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b.Mat cdt va so o ung sudt trén tiét dién san Bubldeck
Hinh 2. Céu tao san Bubbledeck

bac trung cAu tao dem lai vu viét cho san Bubbledeck
chinh la két qua phdi hop dic tinh hinh hoc cua hai chi
tiét co ban: ludi thép va cac qua bong nhya rong, trong d6
lui thép c6 nhiém vu phan bd va dinh vi cac qua bong tai
nhting vi tri chinh xéc, con cac qua bong s dinh hinh thé
tich 16 rong va dinh dang ludi thép. Khi tién hanh d6 bé
tong phu kin ludi thép va cac qua bong s& co duoc tim
san rong toan khdi 1am viéc theo hai phuong. Hé thong
két cau khong cin phai c6 dam va tuong, nhip ciia mot
tAm san hoan chinh c6 thé dit tya 1én cac cot 1ép ghép
hodc céc cot toan khdi. Khac v6i phuong phap lap ghép
v6i nhitng mdi ndi kho nén can phai 1ip day khoang trong
gitra nhiing khe ho lip ghép, san Bubbledeck co tinh toan
khéi véi do én dinh cao, khang lira tbt, chiu duoc cac tac
dong do thoi tiét va cach a am, cach nhiét tdt.

Vit lidu str dung d6i véi bé tong ding ximing poocling
tiéu chuan; cbt thép chiu lyc dung RB500W va céc
qua bong nhya str dung loai HSPE tir nhya tai ché c6 mat
d6 polyethylene hay propylene cao [11].

Bidng 1. Dac tinh ky thudt cua san Bubledeck [11]

Loai |Béday D ore Nhip Trong TI}e EICh

X (mm) kinh béng (m) lugng bé tong

san mm (mm) m (Kg/m?) (m¥/m?)
BD230 | 230 0 180 7+10 370 0,10
BD280 | 280 0225 8+12 460 0,14
BD340 | 340 0270 9+14 550 0,18
BD390 | 390 0315 | 1016 640 0,21
BD450 | 450 0360 11+18 730 0,25

Tuy theo cong nghé thi cong c6 03 loai san Bubledeck:

Bubbledeck loai A (toan khoi): Module cét thép va
bong dugc ché tao sin trong nha mdy va van chuyén dén
cong truong dé lap dit trén cac tim van khuon va dd
bétong. Loai san nay c6 tinh toan khdi cao.

Bubbledeck loai B (ban lip ghép): Ciu kién ban toan
khdi c6 day cua ludi bong 1a mot 16p bé tong day 60mm
duogc diic sdn trong nha may thay cho van khuén. Tai cong
truong sau khi 1ap dat cot thép ndi, thép gia cudong sé tién
hanh duc toan khdi phan bé tong con lai cua san. Loai san
nay co tinh toan khoi khong cao; van chuyén, cau lap kho
khin, dé gay nut tai lién két giira cac tam san.

Bubbledeck logi C (Idp ghép): TAm san thanh pham dua
t6i cong trinh dudi dang tdm san hoan chinh thuong sir

dung cho cac ciu kién nho (cau thang, ban cong...)

a. Bubbledeck A b.Bubbledeck B c. Bubbledeck C
Hinh 3. Cac loai san Bubledeck

Loai san Bubbledeck trng dung tai Viét Nam la Cdeck
dugc Cong ty TADITS ci tién, thay thé phan ban bé tong
day 6¢m trong thiét ké Bubbledeck B bing 16p gb cong
nghiép day 18+20mm va sang ché cac chi tiét chuyén dung
khac phu hop nham cong xuong hoa viée ché tao. Cac ciu
kién duoc san xuat voi chiéu rong 3m hodc 2,4m, chiéu dai
thay di phu hop voi hinh dang két cau va kha nang van
chuyén, co thé dat 16n nhét 1a 10m [12].

Su tham gia ciia cac qua bong nhya tai ché dong vai tro
nhu nhitng tim khu6n rong cho phép ting 1,5 lan budce cot
cong trinh [12]. Sy t6 hop hop 1y cac qua bong vdi tam san
phang mé rong theo ca hai hudng lién két tryc tiép véi cot
ma khong can dam dem lai nhitng wu viét sau:

2.1.1. Vé kha nang chiu lyc

Vi cung mot kha nang chiu luc, san Bubbledeck c6 d6
cting chbéng udn dat gan 87% va xap xi do vong so v6i san
déc, nhung giam 50% trong luong bé tong [14]. Vi cung
mot bé day thi san Bubbledeck c6 thé chiu tai gip déi so
v6i san ddc nhung giam duoc 65% trong lwong bé tong.
Kha ning chiu cit ciia san Bubbledeck dat tir 72+77% so
v6i san dic, do d6 dé tinh toan kha nang chiu cit cua san
Bubbledeck, c6 thé su dung hé¢ $6 0,6 1an kha nang chiu cit
clia san dic voi cing chiéu cao [7].
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Bdng 2. So sanh giita san Bubbledeck va san ddc [3]

San Bubbledeck so vdi san dic (%)
Chi ti€u so sanh Cingkhd | Cingddcimg| Cing thé
nang chiu lyc| chonguon | tich bé tong
Kha néng chiu luc 100 105 150
Do cimg chéng uén 87 100 300
Thé tich bé tong 66 69 100
a/d (Ti s6 khodng cich Kha ning chiu cit so v6i san dic (%)
tr vi tri dé:[ luc dén goi 2,3 3,0 3,7
tua chia be day san) 77 75 7

Trong nhiing vung chiu lyc phte tap nhu xung quanh
cot, vach, 15 co thé bo bét bong dé tang kha ning chiu luc
cua san (xem Hinh 1). Khong xdy ra hién twong choc thung
cuc by. Dang vét ntit cling twong tu nhu san dac.

COTTHEP CHIU MO MEN|

O THE B BT HANG BONG]

Hinh 4. Cdu tao san bé bt hang bong tai viing xung quanh cét
2.1.2. Vé kha nang vuot nhip

Xac dinh kha nang vuot nhip cua san Bubbledeck c6
thé 4p dung tiéu chuan BS 8100 hodc EC2 (Part 1) co xét
dén hé s6 1,5 dé ké dén viéc giam nhe trong lugng ban than
san Bubbledeck so véi san dic. Ti s gitra nhip (L) va chiéu
cao tinh toan (d): L/d<30 dbi v6i san don gian; L/d <39 d6i
v6i san lién tuc; L/d<10,5 dbi v6i san ngam mot phuong
[7]. Kha nang neo gilr ¢ ca hai dang san Bubbledeck va san
dic 1a nhu nhau, ddng thoi khong c6 su khac biét vé kha
nang tir bién & hai loai san nay.
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Hinh 5. Khd ndng vieot nhijp va chiu mémen theo bé day san [13]
Khi can vuot nhip 16n (>15m) ¢6 thé két hop véi gidi
phap g luc trude, cang sau d€ han ché d¢ vong nhu cong
trinh Trung tAm truyén thong Pan Mach c6 32.000m? san
Bubbledeck ung luc trude, cang sau bé day 390mm, vuogt
nhip 16m. Cac day cap tng luc trudc cach nhau 3m duoc
chon vao céc khe hd gitra cac qua bong [1].
2.1.3. Vé kha nang chiu lira va cach nhiét

Theo tiéu chuan DIN 1045-1 (Dirc) kha ning chiu lira
cua san Bubbledeck phu thudc 16p bé tong bao vé. San

Bubbledeck c6 kha nang chiu nhiét cao hon 39% so voi
tam san dac tuong duong c6 cung be day [9].
Bing 3. Khd ning chiu lita phu thuge bé day san [15]

Ung | Hésd Khé ning chiu lira (phat)

suat | str dung

thép thép 30 60 90 120 180
190 66% 17mm | 17mm | 17mm | 17mm | 17mm
286 | 100% 17mm | 29mm | 35mm | 42mm | 55mm

2.1.4. Vé tac dpng dén méi truong

V6i viée loai bo phan bé tong & cac thd gitra cia tiét
dién san da dem lai nhiing loi ich dang ké lam giam thiéu
tac dong dén moi trudng nho giam duge cac tai nguyén st
dung va céc yéu tb phat sinh trong qua trinh thi cong (xét
trén 10000m? san giam duoc: 1100m’ bé tong; 183 chuyén
xe tron bé tong; 2585 tan lyc truyén xuéng mong; 420 tin
khi thai CO, va mot lugng 16n rac, nudc va khi thai do
khong phai gia cong van khudn va ct thép [1]).

Phén tich két qua nghién ctru cac chi tiéu k¥ thuat tong
hop cac uu viét cua san Bubledeck nhu trén, vdi dac tinh
k¥ thuat, quy trinh thi cong khong qua phuc tap, dem lai loi
ich thiét thuc (1kg nhua tai ché thay thé dugc 100kg bé
tong [12]) rd rang da tiép can dugc cac tiéu chi “cong trinh
xanh”; myc ti€u nghién ciru dat ra 1a can c6 nhimng tinh
toan, so sanh hiéu qua kinh té ctia cong nghé san Cdeck (do
cac ky su Viét Nam dé xuit) so v6i mot sO giai phap san
phing khac nham 1am rd co s& khoa hoc vé hiéu qua tng
dung vao thuc té xay dung nudéc ta.

2.2. Co s6 tinh todn san Cdeck theo tiéu chuin EC2

San Cdeck thudc loai san rSng, phé‘ing, khong dam lién
két truc tiép v6i hé cot chiu lyc. Sau khi ldp ghép va db bé
tong san s& lam viéc tuong ty nhur san dic khong dam thong
thudng nho tinh toan khdi va su 1am viéc theo hai phuong
dugc dam bao, do d6 phuong phap tinh toan twong tu nhu
san phang bé tong cbt thép khong dam théng thudng véi
cac tham s6 duge diéu chinh nhu sau: Véi cling bé day va
cép bén bé tong, d cimg khang uén san Cdeck iy bang
0,87 1an d6 ctng san dic va do bén khang cét 14y bang 0,6
14n d6 bén khang cét san dic [7].

Noi Iy san duoc tinh bang “phwong phéap khung twong
duong” hay “phuong phap phan tir hitu han” (trong khao
sat nay dung phin mém SAFE) tinh toan bang cach chia
san thanh céc dai ban lién tuc theo hai phuong vudng goc
nhau. Vi tri cac dai phu thudc vao cac gbi dd. Mémen cia
dai thuc chat 12 mémen phan luc nut tinh bang cach nhan
ma tran d6 climg cuia dai ban voi cac vécto chuyén vi nat
trén co so tinh toan cudong do gidgi han (EC2).

Tinh toan cbt thép san cho dai ban dugc thyc hién tai cac
vi tri cu thé doc theo chiéu dai dai twrong duong véi cac bién
ctia cac phan tir. Cot thép khéng ché dugc tinh toan cho moi
phia bién cua phan tir d6. Bbi véi m01 t6 hop tai trong, lan
luot xac dinh moément ¢6 nhan h¢ s6 cho mdi dai ban, tiép
dén tinh toan cdt thép chiu udn cho dai. Hai budc nay duogc
1ap lai cho timg t6 hop tai trong. Cot thép 16n nhét tinh dugce
& 16p trén va 16p dudi ciia ban trong mdi dai tinh toan gidng
nhu dam tiét dién chir nhat. Trong mot ) truong hop, tai cac
tiét dién trong dai tinh toan, co thé c6 hai hay nhiéu hon cac
dic trung san ngang qua bé rong dai tinh toan, chwong trinh
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s& tur dong thiét ké cac bé rong dai phu lién quan véi mdi dic
trung riéng va st dung moémen theo dai phu d6 aé tinh toan.

Cbt thép tinh dugc & mdi bé rong nhanh phu dugce tong hop
dé tinh toan toan b thép cua dai tinh toan tai tiét dién thiét
ké. Khi ¢6 15 ho, bé rdng ban phai dugc diéu chinh phu hop.

Dién tich ¢t thép tinh toan cho dai ban theo EC2:
A=Y _(yvoiy_ d(0,5+ /(0,25 —%) 2)

yd * 5
Trong d6: K = — M (3) néu K<Kpwi=0,167 fula
b.d’? ok
cuong do chiu nén cua bé tong (MPa). Truong hgp
K>Kua=0,167 thi phai ting kich thude tiét dién hodc cot
thép vung nén. B6 tri thép va kiém tra ham luong thép:
Pmin <P = Ay/bd < Pmax = 4% (4)

Kiém tra diéu kién chdng cat thung: Ung suét cit (Ved)
doc theo chu vi cgt khong vuot qua ng suat cat cho phép
cuia tiét dién bé tong (Vrd, max): VESSVRA Max Q)
2.3. Két qud tinh todn khdo sdt

Khao sat cong tginh nha lam viéc, Vgin phong c6 dién
tich 1215 m?. Mit bing cong trinh c6 chiéu dai L=45m (05
budc ¢t tur tryuc 1+6) va chi€u rdng D=27m (03 budc cdt
tur truc A+D) véi kich thude ludi ot 1a (9x9)m; Nha c6 ba
thang may va mot thang bo [3].

S6 liéu tai trong: Tinh tai: 0,107 T/m?; Hoat tai:
0,240 T/m? [6]; tai trong ban than (xét giam tai do bong):
0,461 T/m?. Hé s6 do cung chong udn bang 0,87 san dic.

Khao sét tinh toan 04 phuong 4n sau: San bé tong cot
thép (BTCT); san lién hop thép-bé tong (LH-TBT) [2],[8]
san Cdeck [7] va san bé tong ung luc trude (ULT) [10].

20 20

Hinh 6. Tiét dién tinh toan san Cdeck

Phuong an dung san Cdeck bén trong cong trinh su
dung hé dam bet kich thudc 500x280mm tuong tmg bo hai
hang bong, dam bién tiét dién 300x600mm. Bo b6t bong
tai cac ving c¢6 luc cit 16n cu thé: Xung quanh ¢t bo 03
hang bong, canh vach bo 02 hang bong, canh dam bo 01
hang bong. Kich thude cac cot bién 1a 2200x1450; cdt goc
1a 1450x1450 va cot gitra 1a 2200x2200. V4t liéu dung bé
tong cap do bén B25 (M350); mac thép CII; Bé day cua san
Cdeck: 28cm; duong kinh bong 22,5¢m. Dung phdn mém
SAFE tinh toan phuong an san Cdeck.

Bidng 4. So sanh cac chi tiéu danh gia cac phwong an san

Phuong 4n | Dién | Khéi | SO | Tong | Gia Téng
Jchi tidu tich \:én lugng | cong §6 thanh gié thanh
o sanh L0uOM | vat ligu | /m? san| ©ON8 | /m? san

m? Tin | cong | cong | VNP | VNP
San BTCT 1375 808,48 | 1,1 1261 | 1019 |1.156.016
San LHTBT 0 289,18 1,07 | 1208 | 909 [1.031.299
San C-desk | 279 [652,49| 1,04 | 1184 | 893 [1.012.956

San ULT \ 1271 \844,53| 1,35 \ 1532 | 753 \ 854.058|
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Hinh 7. So do tinh hé san Bubbledeck trén cong trinh khdo sat

=

[FSmBTCT DsimBunle Dok -s.;uu-| @ 84 BTCT 0 Stn LH - TBT & Sin Bubble - Deck @5t ULT |

Hinh 8. So sanh van khuén  Hinh 9. So sanh tong khéi lieong
Tinh toan, so sanh hiéu qua cua 04 phuong an két cau
sdn v6i cung s lidu vé vat ligu, tai trong theo céc tiéu chi
nhu sau: Tong dién tich van khuon; tong khéi luong vat
liéu; téng s6 cong trén mot don vi m? san; tong s6 cong trén
toan hé san; gia thanh trén mot don vi m? san va gia thanh
trén toan hé san. Két qua nhu Bang 4. V& biéu do so sanh
hiéu qua cia 04 phwong an nhu cac Hinh 8 dén Hinh 11.
Phén tich két qua so sanh 04 phuong an nhu sau:

Vé dién tich van khuén: Khong ké giai phap san lién
hop thép bé tong dung tAm ton lam véan khuon, giai phap
san Cdeck tiét kiém nhiéu nhét van khuén, hiu nhu khong
t6n van khuon, cot chdng (trir van khuén cho dam bién).

Ve tong khoi heong vt liéu: Tuy van nhiéu hon giai phap
san LH-TBT nhung san Cdeck giam dugc dang ké khéi lugng
(tr 155,99+192,04 tAn) so voi cac giai phap san BTCT toan
khéi va san ULT. Nho d6 giam dang ké tai trong tac dung lén
ot va mong, ddng thdi co kha nang chiu dong dat tot.
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Hinh 10. So sanh s6 cong/Im?  Hinh 11. So sanh tong sé cong
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Hinh 12. So sénh gid thanh/Im* Hinh 13. So sanh tong gid thanh

Vé s6 cong trén Im? don vi san ciing nhw toan san: San
Cdeck co6 so0 cong thap nhat trong cac phuong an dan den
giam thiéu s6 cong nhan lam viéc, nang cao an toan lao
dong va rat ngan t0i da thoi gian thi cong, tir d6 giam thiéu
dang ke cac tac dong dén mdi trudng khi thi cong;

Vé gia thanh trén Im? don vi san ciing nhw toan san:
San Cdeck co gia thanh chi cao hon san ULT nhung déu
thap hon hai phuong an san BTCT toan khoi va san ULT.

3. Két luin

Trong bbi canh hoi nhap hién nay, viéc ng dung,
chuyén giao cong nghé méi, tién tlen trong doéco cong nghé
san Bubbledeck 1a xu hudng tat yéu. Tuy nhién can c6
nhiéu nghién ctru va ban hanh tiéu chuan thiét ké, thi cong
va nghiém thu cho phu hop véi diéu kién thyc té Viét Nam.
Vi nhiing wu diém ndi bat nhu: Kha ning vuot nhip lon,
tang chidu cao thong thuy, thuan tién linh hoat cho phuong
an thiét ké kién triic; cai thién kha nang cach 4m, cach
nhiét; thi cong nhanh... cong nghé san Bubbledeck phu hgp
Vv6i cac cong trinh nhu céc chung cu cao tang, trung tim
thuong mai, trudng hoc... ¢6 yéu cau cao vé kién truc, cong
nang str dung va dap g duoc yéu cau vé thoi gian thi cong
nhanh.

Két qua phan tich, tinh toan hiéu qua giadi phap san
Cdeck do cac k¥ su Viét Nam dé xuét, cai tién tir cong nghé
san Bubledeck cho thiy da giam dugc dang ké khéi luong
vat lidu, van khuon qua d6 giam dugc tai trong truyén

xudng nén mong, tiét kiém chi phi vat liéu, nhan cong va
gia thanh.

Hon nira, giai phap san Cdeck tan dung dugc vat li¢u
nhuya ti ché dé 1am cac qua bong thay thé cho khéi lugng
bétdong da lam giam khéi lugng vat li¢u, van khuon va thoi
gian thi cong, nhd d6 giam thiéu cac tic dong dén moi
trudng...

Duya trén tong thé cac yéu té k¥ thudt ctia cong trinh va
nang lyc, nhu cAu ctia nha dau tw, nha san xuit va don vi
x4y lap, can so sanh, liwa chon cong nghé san Bubbledeck
nhu mot giai phap kha thi can duoc tiép tuc nghién ctru,
ung dung tai Viét Nam vi muc ti€u xay dung “cong trinh
xanh” bén viing, than thién voi méi truong.
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