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b) Lua chon cdp phdi bé tong sit dung trong
nghién citu

Ty 1é thanh phén hon hop duge sit dung trong
nghién ciiu cho trong Bing 2. Ty I¢ cit/xi ming
(C/X) 14 1,6 theo khi lugng (cit dugc sit dung la
cit thach anh (quart) nghién min); ty 1¢ N/X ldy
bing 0,25; ty 1¢ soi thép/xi mang (ST/X) 14 0,18,
DE nghién ciu anh hudng ciia PGSD dén cuimg
49 chiu nén cia BTCLSC thi him lugng PGSD
iy theo ty 1¢ khdi lugng so véi xi mang thay d6i
0,70 + 1,10.

Bing 2. Thinh phin cip phéi BITNSC

sit dung trong nghién ciu cho 10 m’
":;“ X, kg | N, it | C kg i_; PGSD (PC), %

Ty 16, | Lugng,

% | kg
U [ 810 | 210 [1345 | 151 | 11| 924
2 | 840 | 210 [1345 [ 151 | 10 | 840
3| 840 | 210 [1345 | 151 [ 09 | 756
4| 810 [ 210 [135 ] 151 | 08 | 672
5 | 840 [ 210 [1345] 151 | 07 | 588
6 | 840 | 210 [1345 [ 151 | 06 | 504
7 | 840 | 210 [1345 ] 151 | 05 | 420

) Qud trinh nhio tron cdc thinh phan cia
bé tong

Hén hgp dugc trén bing méy tron cudng biic
véi téc do cao khoang 200 vong/phit. Hon hgp
g6m xi ming, cit va phu gia dugc cho tif tif vio
bung méy va tron déu. Lugng nudc lin ddu cho
vio khoing 10% lugng nudc da xic dinh trudc;
sau dé mdy tron lam viée d€ quiy déu hén hop.
Tiép theo 1a cho lugng si thép da xéc dinh truée
vio budng trdn (cin dim bio tinh dong déu phin
b3 soi thép trong hén hop tron) réi cho ligng
nuée con lai vao dé tron tiép. Hinh 6 la mdy tron
cudng bic dé tron han hap bé tong.

d) Phuang phip thitc nghiém

Tinh cong tic ciia hén hop bé tong duc xic
dinh bing thi nghiém do chiy cia con nho theo
tiéu chudn Anh BS 4551-1:1998. Gid trj do chiy
loang ciia cic hén hop duge diéu chinh trong
khoing 250 + 300 mm.

2021

hén hgp bé tong TNSC; trén Hinh 3 1a qui
trinh tao mdu thi nghiém. Xic dinh do xbe cia
hon hop bé tong tai hién truding cho trén Hinh 4.
Cic dung cy, cich do d xbe, o sut clia hén hop
bé tong chi ra trén hinh 5 va hinh 6.

3. KET QUA VA THAO LUAN

3.1. D4 linh hoat va d¢ xbe ciia hén hop
bé tong

Xdc dinh cudng do nén theo tiéu chudn Vit
Nam (TCVN3118-1993). Theo (Tuan N.V,, 2011;
Thing N.C. vi cong sy, 2015) thi mdu thit nén
bé tong tinh ning siéu cao co thé sit dung miu
16n v6i kich thudc miu (50x50x50) cm’ ma sai
56 c6 thé chip nhan duge so véi miu kich thde
(20x20x20) em’. Ciing theo tic gia (Tuan N.V,,
2011) thi cudng do nén ctia BITNSC it phy th
vao kich thudc miu do dé thuong dic miu véi
kich thudc nhu trén.

a) May tron b) Tron khi ligng mudc L 10%

<) Da tron xong

Hinh 2. Mdy trin vi qu trinh trin hin hop bé tong

Hinh 3. Tao mdu thi nghiém

Hink 4. Xde dinh d xbe con nhé & hign trudng

Cdc miu sau khi dic duge bio dudng (BD)
& diéu kién tiéu chudn (nhi¢t do 27+2°C, thoi
glan 243h); miu duge thio ra khoi khuon vi
iép tuc BD trong didu kién tiéu chudn (2742°C,
6 dm > 95%). Cutdng o chiu nén cia bé tong
duge xic dinh & cic tudi 3, 7 v 28 ngay sau khi
diic. Trén Hinh 2 la thiét bj tron va qud trinh
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Hinh 6. Dung cu xic dinh do sut
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hén hgp bé tong TNSC; trén Hinh 3 1a qud
trinh tao mdu thi nghiém. Xic dinh do xbe cia
hon hop bé tong tai hién truding cho trén Hinh 4.
Cic dung cy, cich do dd xbe, o sut clia hén hop
bé tong chi ra trén hinh 5 va hinh 6.

3. KET QUA VA THAO LUAN

3.1. D4 linh hoat va d¢ xbe ciia hén hop
bé tong

“Thi nghiém cho ta két qui vé d sut va do xbe
cita hén hop bé tong nh trong Bing 3,

Bing 3. Do sut v do xbe clia hon hgp bé tong

Internatonai Conforence on sustanable constuction development n the confext of cimate change i the Mekong Delta.

Hinh 6. Dung cu xdc dinh b sut

3.2. Cuiing d§ ciia bé tong

Bang 4. Cuiding d chiu nén cia bé tong

Mauthit [Tyl¢phugia| Dosut | Doxve, | [Miu| LugngPGSD | Cudngdochiu | Ghi
56| SD(PCL% | (SNhem | mm thi (C) nén, MPa chi
1 [ 2 240 or | Liong
2 10 19 235 Wk Apgsp,| 2| 7 | 2
5 o m e pasoe || ngiy | ngty | ngiy
4 08 16 20 U | [323[572] 983
5 07 1 25 2 [ 10 | 10 [369 6541124
6 06 13 213 3| 09 | 09 [379]672 1152 Max
7 05 10 210 4 | 08 | 08 [362]642][1105
5 | 07 | 07 |319]566 977
Phan tich cic 56 liéu trong Bang 2 cho ta cic [~ o6 | 06 | 303 537 | 924
nhin xét sau diy: 7 | 05 | 05 [280]496]s56

- DG sut cila hén hop bé tong c6 phu gia siéu
déo PC dao déng tit 10 + 20 cm phuy thugc vio
ham lugng t 1¢ phu gia véi khdi uong xi ming;

- D§ xde clia hén hop bé tong ti 210+240 mm
-1 do xde thich hp ciia bé tong ty ddm. Do sut
va do xde nhan duge do chit phu gia siéu déo co
trong thanh phan bé tong sé tao ra lyc dy cic hat
chit dinh két xa nhau, tit d6 khd nang chiy loang
clia hén hop ting lén. iy 1 tinh chit cong tic
cita hén hop bé tong, gitp thi cong thuin tién,

Khong cin dim,

Hinh 5. Dung cu xic dinh do xoe
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tu6i 28 ngay sau dic duge tinh theo cong thitc
(Thing N.C. va nnk, 2015):

e = A RN +0,5), trong d6: Al la
he 56 ldy theo quy pham, liy A, = 034; cudng
40 cia xi ming & 28 ngay, liy R_= 40 MPa; ty I¢
xi ming v6i nuéc, liy X/N = 40. Pua cic
tri vita néi vio cong thitc dé tinh, cho ta:
R =612 MPa.

Nhu véy bé tong co PGSD PC va c6 cét soi
thép da cho ta cuéng do chiu nén & 28 ngay sau

e ee v

Phin tich két qui thi nghiém nén cic miu
bé tong (Bang 4) c6 cc nhan xét nhu sau:

- Cudng do chiu nén sau 3 ngay bio duang
(BD) & diéu ki¢n tiéu chuin (DKTC) dat R,

280379 MPa; gié tri lon nhit R,
=39,7 MPa ting v6i ham lugng PGSD PC 12 0,9%
khéi Lugng cita xi ming.

- Cuiéng do chiu nén sau 7 ngay BD & PKTC
dat R, = 49,6+67,2 MPa; gid tri lon nhit i

. = 67,2 MPa ting v6i hiam lugng PGSD PC la
0,9% khi lugng cita xi ming.

- Cuimg o chiu nén sau 28 ngay BD & PKTC
dat R, = 856+1152 MPa; gid tri 16n nhit la
R, = 1152 MPa tuong ling véi ham lugng
PGSD PC 12 0.9% khi lugng cia xi ming

Cé thé thiy ring him ligng phu gia t6i uu la
0,9% khi lugng cita xi ming.

DG véi bé tong thuimg khong c6 cit soi thép
va khong c6 PGSD PC thi cudng do chiu nén &

- Ché tao BTTNSC tit cdc vit liéu thanh phan:
xi ming Portland PC40, cit thach anh nghién
min, sgi thép méc 2500 ciia D, PGSD thé hé 3
<6 géc polycarboxylate (PC) cita hing BASF
va nuéc vi cip phoi phit hop (X = 840 kg/m’,
C = 1345 kg/m’, PGSD = 9%X = 7,56 kg/m’,
ST =151 kg/m’, N =210 Um’).

- Si dung PGSD thé hé 3 b gic
polycarboxylate (PC) cita hing BASF véi luong
ding bing 9% khdi lugng xi ming cho phép
t10 ra BTTNSC cb cidne da chin nén & 28 neiv
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tu6i 28 ngay sau dic duge tinh theo cong thitc
(Thing N.C. va nnk, 2015):

Ryppare = ARLUN + 0,5), trong dé: Al la
he 56 ldy theo quy pham, liy A, = 034; cudng
40 cia xi ming & 28 ngay, liy R_= 40 MPa; ty I¢
xi ming v6i nuéc, liy X/N = 40. Pua cic
gid tri vita néi vio cong thitc dé tinh, cho ta:
R =612 MPa.

Nhut véy bé tong co PGSD PC va c6 cét soi
thép da cho ta cuémg do chiu nén & 28 ngay sau
diic tang gip 1,88 ldn so vdi cudng do chiu nén
cita bé tong thudng & 28 ngay sau diic. Diéu nay
xdy ra la do phu gia siéu déo da lam ting miic
d chat cita bé tong cing nh sy c6 mat cia cdt
thép soi da gia tang lién két va tang do bén nén
cita bé tong.

4. KET LUAN

Xu thé phit trién VLXD trong tuong lai 14 sin
xudt cc loai VLXD théng minh, tiét kiém nang
lugng va than thién véi méi truong (vat liu
xanh). Trong nhiing nim gin diy, nhiéu cong
trinh nghién citu 1y thuyét va thyc nghiém da cho
ra doi nhidu loai VLXD mdi, lam thay déi tu duy,
quan niém, cich thiic lya chon phuong 4n thiét
K&, thi cong va khai thic sit dung cong trinh xiy
dung din dung va cong nghiép.

Dua trén nhing két qui nghién ciu vé
BTTNSC, nhom tic gid di dén nhiing két luin:

- Sit dung BTTNSC la mét xu huéng tit yéu
khi thi cng cic cong trinh ¢6 diéu kién thi cong
dic biét, cic ciu kién c6 mit do bé tri cit thép
day, khong gian sau vin khuén d8 hep va vin
chuyén vita bing cich bom theo dudng Gng.
‘Trong diéu kién dé sé khong cin phai dim ma
vita bé tong sé tu lén, t chiy, tu dim lap kin
Khong gian cin d& ma vin dim bio tinh dong
déu, do chit cita két ciu;

021

- Ché tao BTTNSC tit cdc vit liéu thanh phan:
xi ming Portland PC40, cit thach anh nghién
min, sgi thép méc 2500 ciia D, PGSD thé hé 3
<6 géc polycarboxylate (PC) cita hing BASF
va nuéc vi cip phoi phit hop (X = 840 kg/m’,
C = 1345 kg/m’, PGSD = 9%X = 7,56 kg/m’,
ST =151 kg/m’, N =210 Um’).

- S dung PGSD thé hé 3 b goc
polycarboxylate (PC) cita hing BASF véi luong
ding bang 9% khdi lugng xi ming cho phép
ta0 ra BITNSC ¢ cuding do chiu nén & 28 ngay
Ia 1152 MPa, d sut SN = 18 cm va do xoe la
230 mm.
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NGHIEN CUU VA PHAT TRIEN BE TONG TINH NANG SIEU CAO
TRONG XAY DUNG

RESEARCH AND DEVELOPMENT OF ULTRA-HIGH PERFORMANCE
CONCRETE IN CONSTRUCTION

Nguyén Xuin Man, Nguyén Duyén Phong,
Pham Manh Hio

ABSTRACT:

Construction materials play an important role in civil and industrial construction. Traditional materials
have been widely used in construction, architecture, and interior decoration today. However, for many different
reasons, builders turned to new materials with special features. The development of new building materials
could open up the future of the construction industry. The trend of developing new building materials in the
future s to create smart, energy-saving, and environmentally friendly building materials; have high features to
‘meet the requirements of modern construction works in adverse environmental conditions. In this report, the
authors present nitial research results on super-high-performance concrete used in the construction of marine
structures in Vietnam.

KEYWORDS: New materials, smart materials, Ultra-high performance concrete, marine works
TOM TAT:

Vat ligu xdy dung déng vai trb quan trong trong xy dung din dung va céng nghiép. Cc vit liéu truyén
thiing da vi dang dug st dung rong rai trong xiy dung, kién tric v trang tri ndi thit ngay nay. Tuy nhién, do
nhiéu nguyén nhan khic nhau ma nhiing ngusi xay dung da tim dén nhing vt liéu méi véi nhing tinh ning
ddc biét. Su pht trién cla cic loai vat liéu xiy dung mdi c6 thé més ra tuong lai clia nginh xy dung. Xu thé
phit trién vat liéu xdy dng méi trong tiong lai 4 tao ra cic loai vat liéu xay dung thong minh, tiét kiém nang
Iuong va than thién véi moi truding; c6 tinh nang cao dip ting yéu ciu xiy dng cong trink hién dai trong céc
diéu kién moi truding bt i, Trong nghién ciiu nay nhom tic gi trinh bay nhing két qu nghién ciu budc diu
vé bé tong tinh nang siéu cao diing trong xiy dung cic cong trinh bién Viét Nam.

T KHOA: Vit ligw mdi, vt liéu thong minh, bé tong tinh nng siéu cao, cong trinh bién.
 Nom et i

Hoc him, hoc vi: PGS.TS.

Khoa Xay dung, Truéng Dai hoc Mo - Dia chit

Tel: 0903 010 864

Email: mannxdoky@gmail.com
Nia v hong

Hoc him, hoc vi: TS.

Khoa Xay dung, Truéng Dai hoc Mo - Dia chit

Tel: 0967 318 556

Email: nguyenduyenphong@humg eduvn
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“Trung tim Phit trién cong nghé cao, Vién Han lim Khoa hoc v Cong nghé Viét Nam.
Tel: 0917 354 064
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1. DAT VAN PE - Vit liéu kinh siéu bén, duoc lam tit gd, cong
bé nam 2016.

Nganh sin xuit vit liéu xiy dung (VLXD) sé
- Ciic loai gach xiy dung méi, bao gém:

g6p phin quan trong vio qui trinh xiy dung do

thi théng minh, gid tri sin xuit cia nganh cang ~ *+ Gach bé tong khi trung dp;
sé tang trtdng dya trén nén ting cia khoa hoc  + Gach block bé tong c6t li¢u thutc vit;
vit liéu v6i viée dua ra nhing vit li¢u xiy dung 4+ Gach block bé tong bot khodng;

véi tinh ning moi. Céc loai VLXD niy phii 66 4 Gach lim sach khong khis
tinh ning ky thudt va cong nghé cao dp ting cic
yéu ciu xiy dung cong trinh. Hién nay, ngnh
VLXD da sin xuit dugc mot s6 sin phim méi
va sin phim thong minh nhu: bé tong tinh ndng 2.1, M@t s loai bé tong méi
siéu cao (BTTNSC), xi ming tu chia, bé tong
nhe, tim x6p céch nhiét; tim lop sinh théi; gach
bé tong lim sach khong khi, kinh siéu bén; g5 6p  Loai bé tong ndy dugc ché tao theo cic cich
tudng xanh; gach &p 1t ti ché;... Déy 1a nhiing  khdc nhau:
sin phim ddp ting yéu ciu xiy dung, tiét kiém Mt ld, trong thanh phin bé tong c bio tit
néing ugng va than thién véi moi trudng. nim Trichoderma reesei (c6 bd sung thém cic
dudng chit). Sau pha tron, bé tong dong citng, cic
2. MOT $O VAT LIEU MOI PA PUQC bio ti nim sé "ngi déng’ do khong con khong
CHETAO khi v nudc dé ching sinh soi hoat dong. Khi co
mot vét it trén bé mat bé tong lim khong khi
va hoi nudc lot vao, cic bao til nim sé thitc ddy,
ndy mém, phat trién va sin xudt ra carbonat canci

+ Gach dit nung nhdi bong khodng;
+ Gach block hip thu séng tin s6 cao.

2.1.1. Bé tong tu khic phuc khi c6 vét niit

Khi xudt hién nhiing vit lieu méi sé lam
thay d6i ci vé quan diém thiét ké, phuong phip
thi cong vi quy trinh khai thic sit dung (ViEn (cajcium carbonate CaCO,) dé "va" vét nitt. Khi
Nghién cdu Thiét ké Trudng hoc, 2018). vét niit da lién la, ndm s¢ lai trd vé trang thi bio

Mot s6 loai vt liéu méi da dugc sit dung trong  tif va tiép tuc ngi déng cho dén khi c6 vét nit
kién tric vi xdy dyng gin day: Khic xuit hién.

- Graphene da dugc it dung trong xéy dng.  Hai ld, cho vio thanh phdn cita bé tong cic loai
Ve 1y thuyét, d6 1a mot logi vit liéu xdy dung xuit vt li¢u giéng nhu cit, c6 do x3p cao khic nhau
shc, vin6 v ciing nhe trong khi cling hon ci thép  due goi la cht bio duang ndi bo c6 thé ding dé

va sgi cacbon. tron vio bé tong. Khi bé tong niit, cic chi rin
-Sgi carbon I loai vit liéu composite véi trong MY €Ung v6i nudc sé tao ra cc phin ing héa
gng nhe co d ciing khé o thé thay thens, o lam Kin vét nit, cha lanh vét thuong cho

bé tong. Qui trinh ty chila lanh vét nit sé ngin

- Gom xiy dyng lam mit thy dong (Passi
6m xiy dyng lim mit thy dong (Passive 0 0 b tong,

Cooling Ceramics). Nuc thu thap trong cic giot
hydrogel dugc nhing trong hén hop dit sét. Khi ~ 2-1.2. Bé tong nhe, bé tong xp

toa nha néng lén, nhiét dugc truyén vio nuéc v C6 nhicu logi bé tong nhe duge sin xudt bing
sau d6 mit di do béc hoi (Hinh le). cic phiong phip khic nhau nhu khi chung dp,
160
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ta0 bot va cic nguyén li¢u khic. Bé tong nhe  thim thiu CI* rit cao, do dé c6 thé sit dung
Polysterene 1a vit liéu thong minh duge sin xuit  hi¢u qui cho cic cong trinh c6 tudi tho lon,
it xi mang Portland, cét, c6t liéu nhe Polystyrene  xdy dung trong mi truéng xim thyc manh
(Expanded Polystyrene Beads viét tit o EPS), (cong trinh bién, cong trinh ngim trong dja
nudc va phy gia dic biét trén diy truyén cong  ting chiia nu6c a-xit,...). BITNSC c6 cic dic
nghé Phip. tinh sau (AFGC-SETRA, 2002): Cung do

2.1.3,Bé tong dp dién chiu kéo R,: & tui 3 ngay: R, > 6 MPa; 7 ngiy:

et o R, 10 MPa; 28 ngay: R, > 12 MPa; Cudng do
Loai bé tong ndy “nhay cim’” véi dp Ivc va g3y chju nén R ; & tudi 3 ngay: R, > 50 MPa; 7 ngdy:
phin ting tao ra dién the duge sif dung trong rit R > 80 MPa; 28 nghy: R > 120 MPa; Co kha

nhiéu cic co ciu thong minh. C6 hiéu (ng 4p  ning chéng thim caos Do chiy tif 5004700 mm
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ta0 bot vi cic nguyén liéu khic. Bé tong nhe
Polysterene la vt liéu thong minh dugc sin xuit
it xi mang Portland, ct, c6t li¢u nhe Polystyrene
(Expanded Polystyrene Beads viét tt 1 EPS),
nuéc vi phy gia dic biét trén diy truyén cong
nghé Phip.

2.1.3. Bé tong dp dién

Loai bé tong nay “nhay cim’” véi dp luc va gy
phin iing tao ra dién thé duge sit dung trong rit
nhiéu cic co ciu thong minh. C6 hiéu tng dp
dién thun va dp dién nghich,

2.1.4. Bé tong tu lén (ty dim)

Loai bé tong niy co do sut vi d xoe 1on nhis
sit dung phu gia siéu déo (PGSD). Khi thi cong
ket ciu bing loai bé tong nay khong cin dim; viia
bé tong ty 1dp ddy trong vin khuon, ké ci khi 6
mit do c6t thép day, khong gian d6 nho, hep.

Vin dé dit ra trong bai viét nay 14 nghién citu
va phit trién bé tong tinh ning siéu cao trong
xiy dung. Vit liéu ndy dugc dé cp tit nhing
nim 1980 tai My, Nhit Ban va chau Au (AFGC-
SETRA, 2002).

“Tai Viét Nam con it céc nghién citu dé cap dén
loai vit liéu nay. Trong cong trinh cia céc tic gid
trong nudc (Thing N.C. vi cong sy, 2015; Tuan
N.V, 2011) ciing da dé xuit viéc nghién cuu loai
bé tong chit ligng siéu cao; tuy nhién cic két
qui nghién ciiu méi diing & budc ddu trong thitc
nghi¢m ma chua c6 thé dua vio thi cong v quy
mo cong nghiép.

Bai viét dudi diy a két qui nghién ciu nhim
dua bé tong tinh ning siéu cao vio trong xiy
dung cic cong trinh c6 doi héi dic biét nhu cic
cong trinh ngim, cong trinh bién, cong trinh nhi
cao ting v siéu cao ting,

2.2.Bé tong tinh ning siéu cao

2.2.1. Khdi quit

BTTNSC (tiéng Anh: Ultra-High Performance
Concrete, goi tit la UHPC) la bé tong co
nhitng tinh nang chiu lyc rit 1dn, c6 theé chiu
bom dan, 6 tinh chéng thim nudc va chong

thim thiu CI rit cao, do d6 c6 thé sit dung
hiéu qui cho cic cong trinh c6 tuéi tho lon,
xiy dyng trong mi trudng xim thuc manh
(cong trinh bién, cong trinh ngim trong dia
ting chifa nudc a-xit,...). BITNSC c6 cic dic
tinh sau (AFGC-SETRA, 2002): Cung do
chiu kéo R: & tudi 3 ngay: R, > 6 MPa; 7 ngiy:
R, > 10 MPa; 28 ngiy: R, > 12 MPa; Cuémg do
chiunén R ; & tudi 3 ngdy: R, > 50 MPa; 7 ngdy:
R, 2 80 MPa; 28 ngiy: R > 120 MPa; C6 khi
ning chng thim cao; Do chdy tit 500+700 mm
va d6 linh dong (40 sut SN) tif 160 - 180 mm; do
46 hd hap bé tong niy c6 thé ty chiy dudi tic
dung cta trong higng bin thin va lip ddy hoan
todn vin khuon khi c6 mit d¢ ct thép day dic
mi khong cn dim rung (con goi la bé tong ty
dém, bé tong t lén hay bé tong chiy); Hon hop
bé tong gidl nguyén tinh déng nhit trong sudt
qui trinh vin chuyén va thi cong, khong b phn
tich cic thinh phin riéng v khong phan 16p khi
thi cong.
2.2.2. Noi dung va phuiong php nghién citu

a) Vit ligw sit dung lim cdc thinh phin cia
bé tong chit lugng siéu cao, ty ddm

‘Theo (Phiing Vit Ly va cong sy, 2007) thi
Vit liéu dé ché tao bé tong chit higng siéu cao ty
dém (BTCLSC-TD) bao g6m cét thach anh (d =
100 + 600 pm), xi ming, slica fume, nuéc v phy
gia siéu déo (PGSD). Do ligng xi ming khoing
900 + 1000 kg/m’ nén nhuge diém 16n nhit cia
logi bé tong nay a gid thinh sin phim cao vi
inh huéng dén tinh chit ky thujt, inh hudng vé
moi trudng do lugng khi cacbonic thii ra trong
qui trinh sin xuit xi ming (Richard, P, and
Cheyrezy, M.H.,, 1994). BITNSC yéu ciu ty
1é nutdc/xi ming (N/X) rit thip. DE bé tong o
cuing do cao ma vin dim bio do chiy 1dn thi
viée st dung PGSD 13 yéu t6 bit bude. Hién nay
ngudita ding 5 loai thude 3 thé hé PGSD dé ché
ta0 BTCLSC-TD nhu sau:

- Phu gia Al - Ligno Sulphonates (LS) tif
cic chit cao phn ti tu nhién lignin (tif gb vi
senlulo), d gidm nudc t6i da 10%, lim chim
ninh két, lugng diing 2,5% xi ming.
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- Phy gia Bl - Polime goc sulphonated
melamine (MFS) co thé gidm nudc t5i da dén 25%;
lugng ding 1,5+2,5% xi ming; cho phép dat
cuong do som (R,, = 0.85R,,,).

- Phy gia B2 - Naphthalene Sulphonate
Polycondesate (NSP), c6 ngudn géc tit than di,
gidm nudc i da 25%; lugng ding 15 + 2,5%
xi ming.

~ Phu gia B3 - Vinelcopolvmers (VC). cé diu

(PC) ciia hing BASE Diy la PGSD véi him
lugng chit kho 30%; c6 khi ning duy tri 4o chiy
cita hén hp bé tong tt hon so véi cic loai phu
gia siéu déo khic, thuin lgi cho viée ché tao bé
tong 6 ty 1¢ N/X thip nhung c6 do chiy cao.
Mot 56 dic tinh cita phu gia si¢u déo niy nhu
sau: sin phim dang long; mau niu nhat; khéi
lugng riéng: 1.07 gfem’; theo tiéu chudn ECC
99/45 thi khong doc hai.
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- Phy gia Bl - Polime goc sulphonated
melamine (MFS) co thé gidm nudc t5i da dén 25%;
lugng ding 1,5+2,5% xi ming; cho phép dat
cuong do som (R,, = 0.85R,,,).

- Phy gia B2 - Naphthalene Sulphonate
Polycondesate (NSP), c6 ngudn géc tit than di,
gidm nudc i da 25%; lugng ding 15 + 2,5%
xi mang.

- Phu gia B3 - Vinglcopolymers (VC), 6 diu
thé Sunfonated Vinylcopolymers, gidm nudc t6i
da dén 30%; lugng diing 1,5 + 2,0% xi ming; o
syt dén 22 cm.

- Phy gia C - Polycarboxylates (PC), gic
Polyme cao phin tif tdng hp, tao ra do sut ciia
bé tong tit 15 + 22 cm, thoi gian dong ciing tit
1+ 4 gids; c6 thé ting cuomg do; giim lugng
nuc i 30 + 40%. Loai phu gia dic biét ny o
thé thay d6i ciu tao phan ti dé phit hop véi cic
yéu ciu dic biét. Vi bé tong cuéng do cao vi
siéu cao thudng ding chit PGSD loai PC, véi
bé tong ty dim co thé dang loai cii tién la:
Polyme Viscocrete (PV).

“Tic dung ting déo cia logi phy gia ndy nh hai
loai lyc ddy khic nhau gidta cic hat xi ming gidp
chiing bj phin tin, cy thé: Lyc ddy tinh dién xudt
hién do sy hip phulén bé mit cic hat xi ming cic
ion dm duge cung cip bdi cc nhom carboxylic;
Hiéu ting phin tin nhds ciu tric mach nhinh cia
cc phin tif polyme trong phu gia, bao gom mach
chinh v mach nhénh hinh ring lugc.

‘Trong nghién ciu niy sit dung cic vit liéu
thinh phin dé nghién ciu BTCLSC-TD nhu sau:

- Xi miing Poocling PCA40 véi dudng kinh hat
trung binh khoang 14 um; c6 cic tinh chit co Iy
trinh bay & Bing 1.

- Nude sinh hoat khong ddu md; cic thanh
phin hiu co trong nudc hop quy chudn.

- Cét ligu 1 cit thach anh c6 duéng kinh c&
hat trung binh khong 300 um; o rdng khi chua
len chit 45,1%; kho,

- Soi thép cic bon clia CHLB Difc: Mic 2500;
dumg kinh sgi d = 0,16 mm; chiéu dai soi
1=15mm.

- Sitdung PGSD théhé 3 c6 géc polycarboxylate
6
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b) Lua chon cip phi bé tong sit dung trong
nghién ciiu

Ty Ié thanh phin hén hop duge st dung trong
nghién cifu cho trong Bing 2. Ty I¢ cit/xi ming
(C/X) 1 1,6 theo khi htgng (cit duge st dung 1
it thach anh (quart) nghién min); t 1¢ N/X liy
bing 0,25; ty Ié soi thép/xi mang (ST/X) 14 0,18.
Dé nghién citu dnh huding ciia PGSD dén cuding
40 chiu nén ciia BTCLSC thi him ligng PGSD
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(PC) ciia hing BASE Diy la PGSD véi him
lugng chit kho 30%; c6 khi ning duy tri 46 chiy
cita hén hp bé tong tt hon so véi cic loai phu
gia siéu déo khic, thuin lgi cho viée ché tao bé
tong 6 ty 1¢ N/X thip nhung c6 do chiy cao.
Mt 56 dic tinh clia phy gia siéu déo nay nhu
sau: sin phim dang long; mau niu nhat; khéi
lugng riéng: 1.07 gfem’; theo tiéu chudn ECC
99/45 thi khong doc hai.

Bing 1. Mot 56 tinh chit co Iy ciia xi ming
(Thing N.C. v cong sy, 2015)

Gy | iuchuin
“Tinh chit cia xi ip dung
ming “Thute | Theo quy
@ | pham
) TCVN
Do min: 40302003
“Lugngsotsing | 21 | <10
009 mm, %
- Do min bé mit
rengxicdioh | 3300|5600
theo phuong phip
Blaine, cm/g
Do déo tieu o0 TCVN
chuin, % ; 6017-1995
Gidi han bén nén: .
S 3ngiy MPa [ 264 [ 2210 | JOV
- Sau 28 ngiy, MPa | 496 | 2400

“Trén Hinh 113 hén hop xi mang véi PGSD c6
g6 Polycarboxylate v sgi thép.

Hinh 1. Vit liéu thanh phdb: (a) Hin hap xi mng voi
phu gia siéu déo c6 gie Polycarboxylate:
(b) Soi thép cacbon ciia Cong hda Lién bang Ditc

Xic dinh cuong do nén theo tiéu chuin Vit
Nam (TCVN3118-1993). Theo (Tuan N.V, 2011;
‘Thing N.C. va cong sy, 2015) thi mdu thil nén
bé tong tinh ning siéu cao 6 thé sit dung miu
lon véi kich thude mdu (50x50x50) cm’ ma sai
56 c6 thé chip nhan duge so véi mau kich thude
(20x20x20) en’. Ciing theo tic gia (Tuan N.V,,
2011) thi cudng do nén cila BITNSC it phu thude
vio kich thude miu do d6 thuéng dic miu véi





