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Tém tét: San bong nhua 13 cong nghé thi céng san bé
téng cot thép mang tinh cach mang trong xay dung khi st
dung nhiing qua béng bang nhua téi ché dé thay thé phan
bé tong khéng tham gia chiu luc & thé gitta clia ban san,
lam gidm dang ké trong lugng ban than két cau va tang kha
nang vugt nhip cla san. Viéc danh gia hiéu qua kinh té cda
két cau san bong nhua so vai phuong an san truyén théng
cén cu theo kich thudc 6 san la hét stic can thiét, lam co s&
giup chl dau tu, cac don vi tu van thiét ké cé can cu dé€ lua
chon phuong an san thich hgp nhat, mang lai hiéu qua kinh
té cao nhat.

Tu khéa: San bong nhuya, béong nhuya tai ché, bé tong.

Abstract: BubbleDeck is a revolutionary technology
of reinforced concrete floor in construction using recycled
plastic balls to replace non-reinforced concrete in the middle
of the plate, leading to a significant reduction in the weight
of the structure itself and an increase in structural capacity to
overcome the span of the floor. The evaluation of the economic
efficiency of BubbleDeck compared to the traditional floor
based on the size of the floor is very necessary, as a basis for
investors, consulting units to choose the most suitable floor
plan, bringing the highest economic efficiency.
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1.Téng quan vé san béng nhua

1.1 Khdi niém

San béng nhua |a két cdu san phidng khéng dam, két
cau bé tong cot thép toan khéi dugce tao réng bing cach
sit dung hé théng cédc qua bong bang nhua tai ché nham
muc dich thay thé cho phan bé tong khéng tham gia chiu
Iuc hodc chiu luc khéng dang ké cta ban san, nhg dé lam
giam trong lugng ban than két cdu nhung van théa man
dugc yéu cau vé chiu luc va lam tang kha nang vugt nhip
cho két cdu san.

Cau tao san bong nhua (bubble deck) gom cac bé phan
chinh sau: Lugi thép trén va dudi, san bé tong I6p trén va I6p
dudi, hé théng sudn gia cudng va béng nhya. Cac ludi thép
(trén va dudi) chiu tac dung ctia mémen déng thsi c6 dinh
vi tri cdc qua bong nhua. Bong bang nhua tai ché c6 nhiém
vu tao ra cac 16 réng trong san va git cho lugi thép ¢8 dinh,
khéng bi x6 1éch, bién dang khi thi cong. Hé théng cac sudn
gia cudng c6 vai trd gilt cho béng nhua khéng bi day ndi khi
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dé bé tong. Hé théng céc sudn gia cudng nay sé dugc han
tryc ti€p vai lugi thép I6p trén va I&p dudi. Ngoai ra, cac sudn
gia cuong nay con mot nhiém vu la ngan can su trugt gidra
cac I6p thanh phan cda san.

Hinh 1: Mé ta trinh tu thi céng san béng nhua

1.2 Phan loai

Can cu theo bién phap thi cong, hién nay san béng nhua
(bubble deck) dugc chia lam ba loai:

- Loai 1: Thi cong tai chd, toan bd hé théng ludgi thép,
bong nhua, sudn gia cuding dugc 1ap dat trén hé théng van
khuén tai cédng trudng, sau d6 ti€n hanh dé bé téng sang
tai cho.

- Loai 2: Ban lap ghép, bé téng san 16p dudi dugc duic
san khi 1ap dung sé déng vai trd thay thé cho hé théng van
khuén truyén théng.

- Loai 3: Lap ghép, san dugc chia lam céac cau kién lap
ghép dugc san xuat hoan toan trong nha may va chi tién
hanh Idp dung tai hién trung.

1.3 Uu diém

- Tiét kiém chi phi va rdt ngan thai gian thi céng.

- Trong lugng bén than san gidm dang ké so véi két cau
san truyén théng nhung c6 kha nang chiu duoc luc 16n.

- C6 tinh linh hoat cao trong thiét ké va thi cong, thoa
man t6t yéu cau vé my quan cla cong trinh.

- Chiéu cao théng thly cta cong trinh [6n.

- C6 kha nang cach am, cach nhiét rat tot.

- Thich hgp véi viéc dp dung cong nghiép hoéa vao céng
tac gia cdng cot thép.

- Pham vi Ung dung cla san béng nhya khéng bi giéi
han, cdng nghé nay phu hgp véi moi loai cong trinh.

- K&t cdu san béng nhua cé tinh than thién vsi moi
trudng, tiét kiém chi phi dau tu xay dung céng trinh.
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Hinh 2: Cdc uu diém néi bat cia san béng nhua

1.4. Nhu'gc diém

Trong qua trinh thi cong bé tong, néu khéng kiém soat
t6t cong tac van khuén, hé théng ty neo c6 thé dan dén hién
tugng day néi (bdng nhua bi x6 léch hodc tdm san bj ddy néi),
dan dén chiéu day san tang hon so vdi thiét k&, chiéu day I6p
bé tong bao vé dinh qua bong mdng, diéu nay anh hudng it
nhiéu dén sy lam viéc cta cdng trinh. D€ han ché xay ra hién
tugng nay can kiém soét ky cédng tac van khuoén va sé lugng
cling nhu chat lugng ty neo. Trudng hgp xay ra hién tuong
nay, c6 thé khic phuc bang cach choc thiing béng nhéi bé
tong vao roi dam chat.

& mét s6 cong trinh st dung két cau san bong nhua, sau
khi thdo d& van khuén c6 mét sé vi tri nhin thdy day qua bong,
goi la r6 day. Hién tugng nay anh hudng it nhiéu dén chat
Iuong san va tinh thdm my cta céng trinh. D& han ché hién
tugng doé xay ra, nén chon bé tdng c6 do sut khodng 16+2 va
trong qua trinh thi cong can giam sat ki cong tac dam bé tong.
Trudng hop sau khi thao van khuén, néu trén day san xuat
hién cac vét r6, 16 hdng thi phai duc hét phan bé tong chat
lugng thap, loai b cac hat c6t liéu ca biét nhé 1én. Sau d6 tay
riia bé mat vét rd, 16 héng bang nudc ap luc, cudi cung lap vira
bé tébng méi (cé cung mac véi vira bé téng cli nhung st dung
c6t liéu nho hon) vao thay thé. Vita bé téng thay thé phai duoc
dam chat, miét can than. Trudng hop xuat hién trén day san
céc vét rd, 16 héng 16n hodc bé tong trong san khéng déng
dac, anh hudng dén kha nang chiu lyc va kha nang chéng
tham cda san thi can dugc xtr ly bang phuong phap phun vira.

Nut bé téng ddy san: La hién tugng thudng gdp trong cac
cong trinh xay dung. Cac vét nuit trong bé téng c6 nguén géc¢
tir nhiéu nguyén nhan khac nhau, & day c6 thé tam chia lam
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hai loai. Cac vét nut xay ra truéc khi bé tdng chua dat cudng
d6 (chua déng rén), hién tugng nay xay ra c6 thé do cac hoat
ddéng thi cdng, do su bay hai nudc. Hién tugng nay c6 thé
dugc han ché théong qua bang cach tap trung vao cong tac
thiét ké cap phoi bé tong va qua trinh thi cdng bé téng, bao
dudng. Loai thut hai la cac vét nit xuat hién sau khi bé téng
dat cudng d6 (da dong rdn), hién tugng nay c6 thé do nhiéu
nguyén nhan nhu do cac tac ddng ca hoc, do sy chénh léch
nhiét d6 va dé &m, hay do céc tdc dong khac cia méi trudng.
Khi nghién ctu cac hién tugng nut trong cau triac bé tong
can phai xac dinh rang, cac vét niit do cac nguyén nhan khac
nhau c6 anh hudng khac nhau dén tinh bén viing cta céng
trinh. N6i chung, hién tugng xuat hién vét nut trong két cau
bé téng la kho tranh khéi. Diéu quan trong la & m& rong clia
vét nuit phai ndm trong gidi han cho phép.

2. Tinh toan két cau va so sanh chi phi xay dung cua
san béng nhua so véi két ciu san truyén théng

Phuong phap dugc sir dung dé danh gia hiéu qua cda
gidi phap san béng nhua la tién hanh thiét ké cét thép va
tinh toan chi phi xay dung cho két cau san theo hai phuong
an la san bong nhua (bubble deck) va san bé tong cot thép
théng thudng. Sau d6, dua vao cac két 1ap biéu d6 quan hé
gitta kich thudc 6 san va chi phi xay dung cla hai phuong
an san ké trén, ti dé xac dinh kich thudc phu hop ma khi
st dung két cau san béng nhua (bubble deck) sé mang lai
hiéu qua kinh té cao hon so vai két ciu san bé tong cét thép
théng thudng.

San béng nhua (bubble deck) lam viéc dédng huéng, do
d6 khi phan tich tinh toan két cdu nay cé thé st dung cac
phuang phép tinh todn danh cho san dac lam viéc theo hai
phuang. Khi tinh toan cét thép cho san bong nhua, ta cat
mot dai ban rong 1m dé tinh toan. Nhu vay, trong khoang
dai ban réng Tm nay co tat ca 4 tiét dién tuong duong hinh
ch{T. Do d6, ta sé tién hanh tinh toan cét thép cho tiing tiét
dién ch T, méi tiét dién sé chiu 1/4 luc tac dung Ién dai ban.
& day, sau khi c6 két qua tinh toan ndi luc cho méi tiét dién
ch(iT, ta sé dung tiéu chuan thiét ké két cau bé téng c6t thép
dé tinh todn va b tri c6t thép san. Sau do, chi phi xay dung
sé dugc lap cho 1m? san. Duéi day la bang so sanh chi phi
xay dung cho 1m? san béng nhua véi san bé tédng c6t thép
truyén thong c6 cung kich thudc 6 san.

Hinh 3: Tiét dién tuong duong khi tinh thép san bong nhua

Don gid cho Tm? san (Nghin VND)

Kich thudc —
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Hinh 4: Biéu d6 so sdnh don gid xdy dung cho hai logi 6 san

3. K&t luan

Bon gid xdy dung cho két cau san bdng nhua (bubble
deck) khéng phu thudc nhiéu vao kich thudc 6 san.

Don gia xay dung cho két cau san bé tdng cét thép toan
khoi ti 1é thuan véi kich thudc 6 san.

V@i kich thudc 6 san nho, viéc st dung két cdu san bdéng
nhua (bubble deck) khéng mang lai hiéu qua kinh té& (chi phi
xay dung I6n han so véi viéc sit dung san bé tdng c6t thép
toan khoi). Trong khi d6, khi kich thuéc 6 san I6n, viéc ap
dung céng nghé san béng nhya (bubble deck) mang lai hiéu
qua kinh té rd rét (tiét kiém tir 10% chi phi tré [én).

Can ct vao biéu d6 quan hé gita kich thudc 6 san véi dan
gia xay dung cho 1Tm? san cho thay, véi kich thuéc 6 san tu
6m trd |én, nén ap dung két cau san béng nhua, do diéu nay
sé& mang lai hiéu qua kinh té hon so véi san bé tong c6t thép
toan khdi theo truyén thong.
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