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TOM TAT: Thi céng bé tong cho cdc cong trinh thuong phdi dam nén, rung dé tang tinh dong
nhat va dé dic sit ciia cdu triic bé téng nham ndng cao chat leong. Béi véi nhimg cau kién phire tap, ¢é
mdt dé cot thép day dic hodc ¢ nhitng diéu kién thi cong khéng thé dea thiét bi dé dam rung dwgc phdi
can mét logi bé tong cé tinh chdy déo cao nhwng khéng bi phan tang va tir lén chdt do trong lwong ban
thin ma khéng can dén ndng leong dam rung.Bé téng ti 1én la logi bé tong cé khd ning dap ing cdc
yéu cau trén. Nhiing tinh chat dac biét khac nhuw cuwong do cao vé chiu kéo va chiu nén, dé chéng tham
cao, tuéi tho cao, ... cang khién cho linh vuc dp dung loai bé tong tir lén ngay cang mé rong.

1.PAC PIEM CUA BE TONG TU LEN

Dé dat duoc kha ning tu 1én ctia hdn hop
bé tong khong chi dua vao tinh chay déo cua
vira xi ming ma con phai c¢6 tinh chéng su
phan tang giita cdt liéu 16n va vira xi méing.

Nguyén tic dé dat duoc kha ning tu lén 1a
tang luong chit két dinh trong vita xi ming va
giam luong cbt lidu 16n trong thanh phan cua
bé tong. Mic khac can tao tinh déo cao cho hdn
hop bé tong nhung lwong nudce yéu ciu thip so
v6i bé tong thuong dé bé tong tir 1én dat duge
d6 bén va cuong do cao.

Viéc gia cong chin dong s& gép phin lam
cho hdn hop bé tong trd nén déo va chay. Do
khi tin s dao dong dat dén mot gia tri nang
luwong nao d6 thi ndi ma sat cuia cac bt liéu lén
giam dén muc nho nhat. Chinh sy giam ham
luong cbt liéu 16n, nang lugng dam nén can
thiét dé hon hop bé tong tro thanh chay déo s&
giam di.

Pé tang tinh déo ciia vira xi ming ta c6 thé
st dung phu gia si€u déo, tac nhan tao nhot va
mot lugng bot khoang voi ty 1€ nude va xi
mang hop ly.

Su khac nhau co ban trong cong nghé thi
cong bé tong tu len 1a khong c6 cong doan tao
chin dong 1én chat bé tong. Dé lam day cdp
pha bang trong lwong ban than no, bé tong tu
1én cén dat kha nang chay cao ddng thoi khong
bi phan ting. Vi vy dic trung co ban cua loai
bé tong nay la sy can béng gitta do chay va su
khong phén ting cua hdn hop bé tong. Dat
duge diéu nay, bé téng tu lén cin co cac yéu
céu sau:

- Sir dung phu gia siéu déo dé dat kha ning
chay déo cao ctia hdn hop bé tong;

- Str dung ham luong 16n phu gia min dé
tang d6 linh dong cua vira xi mang;

- Ham luwong cbt liéu 16n trong bé tong it
hon so véi bé tong thong thuong.

Ngoai cac dac tinh co ban noéi trén, dac
tinh ché tao va thi cong clia bé tong tur 1én ciing
khac so vdi bé tong thuong nhu sau:

- Su bét ddu va két thic ninh két cia bé
tong tu lén c6 khuynh hudng cham hon so voi
bé tong thuong.

- Khd nang bom cta bé tong ty lén cao
hon so véi bé tong thuong.

- Do su nhay cam 16n dan dén dao dong
chét luong va su cd trong khi tron cua vat liéu
nén bé téng tu 1én ¢6 yéu cau vé kiém tra chét
luong, kiém tra san xuit va kiém tra thi cong
khét khe hon bé tong thudng.

- Do khong thuc hién viéc rung dong lam
chat, yéu ciu quan tdm dén thoi gian duy tri do
déo 16n hon bé tong thuong.

2.VAT LIEU CHE TAO BE TONG TU
LEN

Nguyén vat liéu d& ché tao bé tong tu len
gdm xi mang, phu gia min lam day, c6t ligu
nho, cbt lidu 16n va phu gia siéu déo. Chét
lwong cia bé tong tu 1én phu thudc vao chat
lwgng cua cac nguyén vat liéu thanh phan. Hién
nay, nguon nguyén liéu dé ché tao bé tong &
nude ta rat phong phu. Dé sir dung ching mét
cach hi¢u qua, vat liéu trudc khi st dung cin
duoc lya chon va kiém tra chét Iuvong. Ngoai
yéu cau chat lugng cua vat lidu sir dung cho bé
tong thuodng, trong ché tao bé tong tu 1én mot
sO chi tiéu ve vt li¢u dugc yéu cau ¢ muc cao
hon.
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2.1.Ximéang

Hién nay, cac loai xi mang thong dung
dung trong bé tong tu 1én 1a xi mang pooc lang
thong thuong, xi mang giau belite (thanh phan
C,S = 40-70%), xi mang toa nhiét thdp co
thanh phﬁn C;A va C4AF nhé. Diac biét viée
ding xi ming c6 thanh phan khoang C;A va
C4AF nho trong ché tao bé tong tu lén s€ cho
hiéu qua anh hudng phan tan, gidm nhiét tod ra
trong qua trinh thuy hod ma khéng cin phai
giam ham luong chét bot.

2.2.Phu gia min

Trong bé tong tu 1én viéce st dung phu gia
khoang c6 ham luong hat min (bdt) 16n lam
tang do nhét déo cua vira xi mang.

Phu gia khoang min st dung trong ché tao
bé tong tu lén c6 nhidu ching loai nhu
silicafume, tro nhiét dién, xi 10 cao, bot da voi,
tro trau...

- Bot da voi: thanh phin cha yéu la
CaCO3. Bot da voi co rat it hoat tinh trong vai
trd chéat két dinh. Vi vy no ciing c6 thé dugc
xem la phu gia tro hay 1 thanh phin min trong
bé tong.

- Tro nhi¢t dién: la vat liéu min duogc dua
thém vao dé cai thién tinh chét cua bé tong.

- Xi 16 cao 13 chit don min c6 tiém nang
thuy hoa. Xi 16 cao nghién min c6 thé thém vao
bé tong ty 1én dé cai thién tinh chit luu bién.

- Meéta cao lanh 1a loai phu gia khoang vdi
ham lugng SiO, + AL,O3 > 90% nhim cai thi¢n
tinh cong tic cua hdn hop bé tong ciing nhu
1am ting do diic chic cho bé tong da dong ran.

- Tro trAu: ¢6 ham luong SiO, > 85%. Tro
trdu ginp 1ap day khoang tréng giira cac hat xi
ming. Do diic chic cua bé tong duge ning cao.

- Silicafume 1a vat liéu rit min, chira oxit
silic vo dinh hinh (85-98%). Do c¢6 bé mit hap
phu 16n nén silicafume c6 khd nang gitt nudce
tbt trong hdn hop bé tong, cai thién tinh cong
tac clia hon hop bé tong. Ngoai ra, silicafume
con tham gia phan tmg véi cac san pham thuy
hoé clia xi mang cung véi thanh phan hat siéu
min s& ldp day cac 16 rdng giita thanh phan xi
mang lam ting cuong do, taing do dac chéc cho
da xi mang.

2.3.Phu gia siéu déo

Trong ché tao bé tong tu lén, nguoi ta
thuong st dung hai loai phu gia siéu déo: Phu
gia siéu déo gidm nudc mirc do cao (30-40%

nudc tron) va phu gia tao nhét. Yéu clu d6i véi
phu gia siéu déo dung cho bé tong tu lén ngoai
viéc tang d6 chay cta hdn hop bé tong con phai
c6 kha nang duy tri tinh cong tac theo thoi
gian. Hién nay, phu gia siéu déo gbc
polycarboxylate cho kha nang duy tri tinh cong
tac ctia hdn hop bé tong tu lén cao hon so véi
cac loai phu gia khac.

Bang 1. M6t s6 loai phu gia siéu déo giam
nudc mirc d§ cao trén thi truong

Tén phu gia Héng Géc phu gia Hiéu
cung cap qua
giam
nuoe
Glenium SP MBT Polycarboxylate | 30-40%
51
Glenium SP MBT Polycarboxylate | 30-40%
8
Viscocre Sika Co-polyme 30-40%
3400
ADVS Cast Grace Polyme tong 30-40%
508 hop

Selfill-2010 IMAG Cao phan tir 35-40%

Acrylic

Dynamon SP Mapei Polyme Acrylic | 30-40%
1

Darex Super Grace Naphthalene 15-20%
20 sulfonate

Mighty 150 KAO Naphthalene 15-20%
sulfonate

Conplast SP Fosroc Naphthalene 15-20%
337 sulfonate

COSU IBST Naphthalene 15-25%
sulfonate

2.4.Cét li¢u nhé

C6t lidu nho dung trong bé téng tir 1én 1a
cac loai cat thach anh dung cho bé tong thong
thuong véi mé dun 46 16n 2,6 - 3,0.

Bit ky mot sy thay ddi lugng nude nao
cling anh hudng dén kha ning phan ting hay
tach nude. Vi vy lugng nude trong cat hay do
am cua cat trong qua trinh san xuét phai dugc
giir 6n dinh. Do 4m cua cat sir dung tuong tu
nhu khi thi nghiém.

2.5.Cot ligu 16m

Trong bé tong thuong c¢dt liéu 16n chiém ty
18 0,37-0,47% thé tich va dong mot vai tro quan
trong d6i voi chat lwong cia bé téng. Tuy
nhién trong bé tong ty lén, dé dam bao tinh
chét tw Ién, ham lugng cdt lidu 16n duge ding it
hon so véi bé tong thuong. Kha nang tu chay,
tu 1én cta bé tong tu lén phu thudc vao kich
thuéc va ham lugng cdt lidu 16n trong thanh
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phin bé tong. Kha ning chay s& khong dat Thé tich ddc tuyét di cua cdt ligu lon: 0,30 — 0,3

dugc khi kich thude hat 16n nhat ting 1én qua o’

murc cho phép. Dudng kinh 16n nhit cta & hat 1a: 20 — 25 mm
Ciing gidng nhu cat dung cho bé tong tu Luong nuéc cho Im’ bé tong

Ién, dé'(}éfn khi str gunig ché‘ tao :t)é ;ténug tu llén < 180 lit/m’

dugc gitr ¢ trang thai bdo hoa kho be mat nham Xic dinh tiy theo su thay ddi thanh | 155-175

tranh thay doi luong nudc tron cho bé tong. phan ciia phu gia tao nhét lit/m’

Ti s6 Nudc / vat lidu bot

3.THIET KE CAP PHOI BE TONG TU

LEN Xéc dinh tiy theo sy thay | Ti s6 Nudc / vt ligu
dbi thanh phan cia phy gia | bot (xi ming va bot

Thiét ké cp phdi bé tong ty lén can dam tao nhdt khoang) 28 — 37 %
bao nhitng yéu cau k¥ thuat vé kha nang tu Ién, Luong vét li€u bot (xi mang va phu gia bot
do chay déo, cuong do va kha nang bén viing. khoang)
P‘huoilg ph.a'A'p tl}létA keé C?P phoi Eho ,bé tﬁgg tt.‘f Xdc dinh ty theo sy thay doi | Luong vétligu bot
1én gom thiét k& cap phoi dya trén 1y thuyet va thanh phén ciia phu gia tao nhét 0,16 0,19 m’
hoaI.lA thlen cap ph01 sau khi ket hqp thl}‘C Luong ¢bt liéu nho cho 1 m® bé tong tu lén
nghiém. Ham | da phu gia hoa h

~ ~ X ~ ~ , , am luong cua phu gia hda hoc
Nhitng yéu cau ky thudt cua phuong phap goapne

thiét k& nay la:
Luong bt liéu 16n cho 1m° bé tong

e Vet coa thieikecbetobg:
Frgore ot aoag [~ | ~Tinh ded cuhoa hop befodg
Rie kieé modtrédag -Tinh chaécd |ytcua befoag

- Thietkedhagh phaé

A

(1)Nguyea vablies » (2)Kich thooa |60 nhaficué cobllieivadabed

theélch cotilied 160 trong hoé hdp befoag
(3)TabedNG50/Xi madg+ Phiigia khoaug/

(5) Ta nhad tab nhdtided cué hod hap /

=

(4)Lodhg Noda, 166hg xi magg + phuiigia khoang

(6) Phiigia ded giafn néoa - (7)100ng coéled men cat

/

Tinh chaficd lyicua befodg

Toh

Hoaé hdp befoag t66i

Thagh phaé hoé hdp befoag

Hinh 1. Phuong phép thiét ké thanh phén cua hdn hop bé tong tu lén
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Hinh 2. Anh huong cua ham luong phy gia déo dén sy phat
trién cuong do cua bé tong tu len

4.THI NGHIEM HON HQP BE TONG TU
LEN

4.1.Thi nghi¢m kha ning ty dim

Xac dinh kha ning tu Ién bing binh chira
hinh chir U (U-flow test, hinh 3) hodc hinh hop
dung (Box test, hinh 4) 1a mot két ciu co vat
can dong chay 1a nhimng thanh bién dang dwoc
b tri theo phuong ding.

Két céu binh c¢6 khoang A va B tach roi
nhau béng mot cai dia ngan cach véi mot vat
can ¢ day va cutra truot chay doc theo ranh ¢
tam.

Hbn hop bé téng dwoc dé vao ngin cao
ctia dung cu, sau d6 kéo cira chin dé hon hop
bé téng chay qua ngin bén kia. Néu chiéu cao
chay day >300mm thi hdn hop c6 kha ning tw

Ién.

200
—

280

00mm

580 mm
Ere—
Ere—
oo
.w 1@

Hinh 3. U-flow test Hinh 4. Box test

4.2.Thi nghiém thoi gian chay (V-funnel)

Phuong phap nay xac dinh téq do dong
chay trung binh v6i binh hinh non thé tich 10t
(hinh 5), thoi gian chay hét hon hop t (gidy)

d6i voi hdn hop bé tong tu 1én gia tri nay trong
khoang 12-16 gidy. DPuoc x4c dinh bang cong
thuc R, = 10/t.

500

150

Hinh 5. V-funnel

4.3.Thi nghiém d6 chay ciia hn hop bé
tong tw lén ( Flow-Test )

I m

- Thiét b thi ngiém 1a hinh nén cut (hinh

6)

- Déi voi d chay sut do 2 dudong kinh
vudng goc v6i nhau sau do ldy gia tri trung
binh va thuong vao khoang 700 £ 50mm.

- Song song véi thi nghiém trén con xac
dinh tdc d6 chay, d6 1a thoi gian dé dat duogc

Trang 55



Science & Technology Development, Vol 12, No.18- 2009

duong kinh 500mm va vao khodng T50=2-5
giady.

5> 7lcm

Hinh 5. Thi nghi¢ém d¢ chay

4.4.Thi nghi¢m téc d9 dong chay khong
vat can

Do dong chay cuc dai L (mm)

Do khodng cach Li tai thoi gian ti (s)

Téc d dong chay trung binh cia bé tong
dugc tinh theo cong thuc sau: Vi = Li/ti
(mm/s)

80
w |>

13m ngin
—

clla ngin
/ thude

i rit clia BT

Hinh 6. Thi nghiém téc d6 dong chay

5.SAN XUAT VA THI CONG BE TONG
TU LEN

Viéc san xuit bé téng tu 1én phai duoc tién
hanh trong cic nha méay noi ma trang thiét bi,
qua trinh vén hanh va nguyén vat li¢u dugc
kiém soét chat ché. Sy dao dong vé phén loai
bt liéu va d6 4m cua cdt liéu s& anh hudng dén
chét lwong cua bé tong tyr lén.

5.1. Chuén bi mé trgn

Tinh chét cia bé tong tuy Ién 1a rit nhay
cam dbi véi sy thay déi vat lidu ddu vao. Khi
chit lugng vat lidu dau vao khong 6n dinh, kha
nang ty 1én cua hdn hop bé tong c6 thé bi thay
dbi hoan toan. Vi vy khi co bét cir sy thay d6i
nao vé vat lidu ddu vao, cin thuc hién thi
nghiém kiém tra lai thanh phén bé tong tyr lén.
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Bang 2. Chi tiéu ky thuat dbi voi vat liéu ché
tao bé tong ty lén

TT Tén vat liéu Chi ti?;u ky thuat Yéu cau

khéng ché
1 Xi mang L6 san pham Cung 16
2 | Phu gia min L6 san pham Cung 16
- Nguon goc Cung

nguon

3 | Cétligunho ~Médundélén | 2,6+33

- Do am be mat +0,5%
- Nguon gbc Cung
nguon

4 Cbt lidu 16n - Thanh phan hat, | <20mm

Dmax

- D6 am bé mat +£0,5%

5 Phu gia siéu Chung loai, 16 Khong
déo sai 86
6 Nude tron Nguon goc Cung
nguon

5.2. Trgn bé tong

Phuong phap tron bé tong tw dam phai
dugc thiét ké phu hop trén co s¢ kinh nghiém
thuc té hodc qua thi nghiém

Khoéng c6 yéu cau vé bit ctr loai may tron
dic biét. Co thé dung may tron cudng burc, may
tron roi ty do. Tuy nhién phai tuan theo nguyén
tac chi khai thac tdi da tir 80 — 90% cong suét
may tron.

Thoi gian tron bé tong tyu 1én can thiét phai
xac dinh boi cac mé tron thir va thuong 16n hon
so voi bé tong thuong.

Qui trinh va thoi gian tron bé tong tu lén
cho may trén cudng birc ¢6 thé tham khao nhu
sau:

Th i Titn hi
g
Didin :P ¥ iihic
Ding | phi

XL Lphi phi
it

Hinh 7. Quy trinh trén bé tong

5.3. D6 bé tong
Trude khi d6 bé tong ty lén, can dam bao
vi tri cOt thép va van khudn. Vige lap dit van

khuén dam bao ngan chan sy mAt vita khi thi
cong.

Cong ngh¢ bom tién tién tir dudi day van
khuén dugc khuyén céo sir dung.

Viéc d6 bé tong tw 1én d& hon so véi bé
tong thuong, nguyén tac d6 dugc khuyén cao
cho viéc phan tang nho nhat la:

- Gidi han chiéu cao dén 5m;

- Gi6i han chiéu ngang cua dong chay tir
noi bat dau d6 1a 10m.

Céc khoang cach d6 1on hon vin dugc
chép nhan khi dam bao tinh ning cta bé téng
tu len.

Hinh 8. Ung dung bé téng ty lén

5.4. Biao dudng bé tong

Do bé tong tu lén c6 ham lugng hat min
cao nén dé h'gm ché co ngdt va nut, viéc bao
dudng ban déu cho bé tong dugc thyc hién
cang som cang tot.
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6.KET LUAN

Viéc str dung bé tong tur 1én s€ lam tang do
ddng nhét va do bén cua cac két cdu bé tong va
bé téng cdt thép ding trong xay dung.

Giai quyét dwoc cac giai phéap thi cong bé
téng trong cac diéu kién bé tong thudong khong
thé st dung dugc ma van dam bao chat luong
cong trinh.

Gi4 thanh 1m® bé tong tu 1én 16n gip 1,2-
1,5 1an so v&i bé tong thudng nhung tiét kiém

60-70% chi phi lao dong cho thi cong bé tong,
giam chi phi may moc va rit ngan 1,2-1,5 lan
thoi gian thi cong cdc cong trinh xay dung nho
d6 1am giam khoang 8-10% tong gia thanh cac
cong trinh xay dung, gop phén tang 1oi nhuan
clia cac nha dau tu. Nang cao mirc

an toan lao dong cho con nguoi trong xay
dung, giam chi phi nhan céng.Han ché dang ké
d6 on khi thi cong xay dung do khong phai sir
dung cac thiét bi ddm chit cho bé tong.

RATIONAL PRODUCTION AND TESTING METHOD THROUGH USING SELF
COMPACTING CONCRETE

Nguyen Van Chanh
University of Technology, VNU-HCM

ABSTRACT: The development of modern concretes to avoid vibration need. These are very fluid
concretes called self compacting concrete(SCC). The result from the work show that it is possible to
produce a self compacting concrete. Study of the influence of materials on the rheological properties of
concrete. Definition of a mix design proceess of SCC. Development of tests for laboratory and

constraction site. Promote the development of a more rational concrete production method.
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