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VA CONG TAC SUA CHUA KET CAU BE TONG COT THEP
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Tém tat: Dé dap tmg nhu c&u tao mdi nbi cho két cau bé tong cot thép Iap ghép va stra chiva nhanh két
céu bé téng bj hur héng dé tai da tién hanh nghién cteu ché tao vira khé cuong d cao rén nhanh khéng
co ¢6 dé chay cao dé thi cong. Vira duoc ché tao tir cét vang, chéat két dinh da thanh phén tte xi méng,
silicafume va tro bay véi sw cé mat ciia phu gia héa hoc gém phu gia ran nhanh, phu gia siéu déo va
phu gia né. Bai bao trinh bay két qua nghién ctru ché tao vira khé cla téc gid. Tinh chét cda loai vira
nay dap ung céc yéu cau ki thuat cén thiét cla viia cung loai cu thé la vira c6 tinh coéng tac, tirc do
chay, Ién hon 200 mm, cuong dé nén sau 3 gio cao hon 3,5 MPa, cuong do nén tudi 28 ngay cao hon
70 Mpa. Vira c6 do bam dinh tét véi bé téng nén va khéng co.

Tirkhéa: Vira kho tron sén; viva cudng dé cao rén nhanh.

Summary: In order to satisfy the demand for joints in precast concrete structures as well as for
repairing works of deteriorated concrete structure, the research and development of high-strength
rapid-hardening dry-mixed mortar which is non-shrinkable and high-flowable were carried out. This
mortar was made of river sand, multi-system binder comprising Portland cement, Silica-fume, Fly ash
in presence of chemical admixtures like accelerator, High Range Water Reducing admixture and
expansion agent. This paper presents the research results on dry-mixed mortar developed by the
author. This mortar complies to all technical requirements for such a type of mortar, in particular it has
excellent workability characterized by flowability more than 200 mm, its compressive strength is not
less than 3.5 MPa and 70 MPa after 3 days and 28 days, respectively. This mortar shows excellent
bonding with concrete substrate with no shrinkage.

Keywords: Dry-mixed mixed mortar; high-strength rapid-hardening mortar.
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(® 1. Gisi thieu

Két cAu bé tong va bé téng cdt thép thudng cé tudi tho 1au dai, tuy nhién do tac déng vat ly va hda hoc
dan dén hw héng lam gidm tudi tho. Vi vay, di ddi véi qua trinh xay maéi 14 viée caitao, stva chiva céng trinh va
doi hoi vat liéu stra chira cé cac tinh nang k¥ thuat cao [1]. Ngoai ra, thi céng I&p ghép dang dwoc (rng dung
phd bién doi héi mot loai vira lién két cé chat lwgng cao va thoi gian thi céng nhanh [2]. Cho dén thei diém
hién tai da cé nhiéu san pham vira véi tén goi chung |a viva khéng co cwéng dé cao duoc cung cép béi cac
nha san xuét trong nwéc. Tuy nhién gia thanh, tinh nang ky thuat va téc do déng ran cla céc loai vira nay
chwa dap (rng yéu cau ky thuat, do vay thi trrd'ng cung cép loai viva nay chi yéu do cac cong ty nwéc ngoai
nam gitr. Vi vay, viéc nghién clru ché tao loai viva voi déy du cac tinh nang ky thuét trén co sé cac vat liéu co
san trong nwée 1a rat can thiét. Cac nghién clru triére do st dung phu gia khoang silicafume, tro bay, két hop
v@&i phu gia siéu déo va phu gia bl co ngét co thé ché tao vira cé do chay cao, khdng co ngoét, cedng dé nén
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dat tir 60 - 80 MPa. St dung phu gia bu co ngét gbc Canxi Sulfoaluminate véi ham lwgng tir 4 - 5% lwgng
dung xi mang dam bao dé né cla vira tir 0 - 3 mm/m [3]. Ché tao vira va bé téng dong rén nhanh dap (rng
yéu cau ASTM C 928-00 [4] cén thiét s dung chét két dinh déng ran nhanh dat duoc cwong dé > 4 N/mm?
sau 2-3 gio hodc > 20 N/mm?” sau 4 gi¢ dbivoi doéng ran cwc nhanh [5]. Mot sé phu gia hoa hoc duwgce st dung
dé ché tao chat két dinh dong ran cuc nhanh nhw hén hop thay tinh 16ng va kali florua hoac canxi aluminat
cho phép ché tao vira déng rén nhanh cé cwéng dd nén dat 5,2 MPa sau 3 gi¢r [6]. Ngay nay, cac phu gia
hiéu qua va mang tinh thuwong mai dwoc st dung thudng chira natri va cac mudi nitrat (NO,-), nitrit (NO,-) va
thuwérng két hop véi thiocyanate (SCN-) [7, 8]. Khéng giéng nhw canxi nitrat hodc canxi nitrit, cac hop chét
kiém va mudi canxi cla axit thiocyanic (HSCN) hau nhw khéng anh huéng dén tbe do déng két ciia xi mang
podc lang ma chi anh hudng dén tdc do phat trién cuwéng dé [8]. Nhiéu nghién clru [2, 9] da tim ra ty |é st
dung hop ly ctia canxi nitrat (CN) két hop véi natri thiocyanate (NT) dwoc st dung & dang trén san véi xi
mang (dang vira khé trén s&n). Pham vi tdi wu clia canxi nitrat (CN) (hodc khi két hop véi natri thiocyanate
(NT)) la duéi 5% khéi lwgng xi mang, khi st dung trén 5% khdi lgng xi mang khéng dap teng theo tiéu
chuan ky thuat ASTM C595.

Tac gia tién hanh nghién cru anh hwéng cia hén hop phu gia rdn nhanh, phu gia khoang dén cac
tinh chat ctia chét két dinh va vira. Két qua nghién clru ché tao vira khé trén san dong ran nhanh dwgc trinh
bay trong phén tiép theo trong bai bao nay.

(@ 2.Nguyén vatliéu strdung va phwong phap nghién cteu

2.1 Nguyén vit liéu strdung

Tacgia st dung nguyén vatliéu san co trén thi trwdng Viét Nam, dwgc lwa chon véi muc dich chétao
hén hop viva cé tinh céng tac tét, cuwérng dd cao va tdc dd phat trién cwéng dd nhanh, khéng co ngot.

- Ximang PC40ButSon (Bang 1)
- Catvang soéng L6 cd Modul do 1én 2.6 (Bang 2)

- Silicafume dang hat do Céng ty Elken Viet Nam cung cép, kich thwéc hat trung binh 0,151 um.
(Béang 3)

- Tro tuyén nhiét dién Pha Lai (Bang 4)
- Phu gia siéu déo dang bét, gbc polycarboxylate thé hé thir 3, c6 mau trang xam.
- Thanh phan gay né& SAKA-I la khoang sulphoaluminat canxi 3(Ca0.AlLQ,).CaSO,

- Phu gia dy nhanh téc do déng két: Canxi Nitrate Ca(NO,),. 4H,0, phu gia thlc day tc dé phat trién
cwang do: Natri thioxyanate (NaSCN). H8n hop phu gia rdn nhanh déu & dang tinh thé dé& hoa tan trong nuérc.
Baéng 1. Thanh phén khoéng clia xi mang PC40 Bit Son

STT Tinh chat Bonvi | Kétqua | ,rovt | Phuondehip
1 P06 min qua sang N.009 % 0 <10 TCVN 403 0-2003
2 Lwong nwéc tiéu chuan % 235 = TCVN 6017 -1995
3 Théi gian bat dau déng két Phut 105 >45 TCVN 6017 -1995
4 Thoi gian két thic dong két Phut 180 <375 TCVN 6017 -1995
5 Cuwong dd nén 3 ngay + 45min Mpa 28.8 =21 TCVN 6016 -2011
6 Cuwong do nén 28 n gay + 8h Mpa 46.7 =40 TCVN 6016 -2011
Bang 2. Mot sé tinh chét cla cét vang
Cac chi tiéu danh gia Bon vi Két qua Phwong phap xac dinh
Khéi lwgng riéng glem’ 2.6 TCVN 7572-4:2006
D6 am % 21 TCVN 7572-4:2006
D6 am bao hoa bé mat khd % 1.1 TCVN 7572-4:2006
KLTT trang thai kho glem’ 2315 TCVN 7572-4:2006
Khéi lwgng thé tich choc chat glem’ 1.72 TCVN 7572-4:2006
SO 24
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Bang 3. Tinh chét va thanh phén hat cia silica fume

STT Buwéng kinh cac cd hat ( pm ) 0.132 0.140 0.150 0.160 0.171
1 % cac ¢ hat nhd hon 10 25 50 75 90
2 Kich thwac trung binh (um) 0.151
3 Khéi lwgng riéng ( g/em®) 2.2
4 Khéi lgng thé tich xbp (g/cm®) 0.25

Bang 4. Mét sé tinh chét cda tro bay

STT Chi tiéu Bon vi Két qua
1 Téng ham lugng cac éxit Si0,, ALO,, Fe,0, % 90.51
Ham lwgng MK % 3.89
& Do min trén sang 45 um % 23.2

Chi s hoat tinh cudng do
4 - & tudi 7 ngay
- & tudi 28 ngay

% 80.1
84.8

2.2 Phwong phap nghién ctru

V@i dbi twong nghién ciru la cac tinh chat cla nguyén vat liéu, tinh chat ctia hén hop chat két dinh
(CKD) va mét sb tinh chét clia vira khé déng rén nhanh, tac gia sir dung cac phwong phap tiéu chuan trong
va ngoai nwéc nham kiém tra, danh gia cac tinh chat co ly ciia xi méng, phu gia khoang, cbt liéu va cac tinh
chét clia hén hop viva va viva da ran chac. Tac gia si dung phan mém Design Expert 8 hd trg viéc tinh toan
quy hoach thyec nghiém.

Nghién ctru tién hanh téi wu héa ham lweng st dung ctia hén hop phu gia rdn nhanh xac dinh véi hd
xi mang co ty 1& N/X=0.4. S&r dung phan mém Design Expert 8 dé& dwa ra ham lwgng hop ly ciia hén hop
silicafume va tro bay véi ty 18 N/CKD=0.4 va c6 st dung hén hop phu gia rén nhanh véi ham leong téi wu.
Sau khi da ¢cd dinh cac ham lwong phu gia, tac gid str dung quy hoach thwe nghiém véi 2 nhan td N/CKD va
CL/CKD tim ra c&p phdi viva tdi wu va xac dinh mét sé tinh chat clia viva.

(@ 3.Kétquanghiénciru
3.1 Xac dinh ham Iwong phu gia rdn nhanh téi wu

Ham lwong phu gia téi wu dwoc Iwa chon dwa trén anh hwéng cla tirng loai phu gia rdn nhanh va cla
hé&n hop phu gia rdn nhanh dén cac tinh chéat cda xi mang. Két qua bang 5 cho thay phu gia ran nhanh canxi
nitrat lam gidm manh theévi gian déng két trong khi natri thiocyanate dnh hwéng khéng dang ké. Khi két hop 2
loai phy gia nay & ty 1& 4% canxi nitrat va 0,8% natri thiocyanate cho phép giam théi gian bat dau va két thuc
dong két twong (ring 81% va 75 % so véi mau ddi chirng khéng st dung phu gia. Cuwéng do va toc do phat
trién cwong dd cla da xi mang 1a chi tiéu quan trong nhét khi xac dinh ham lwgng téi wu phu gia rén nhanh.
Canxi nitrat thic day sy phat trién cuéng dd clia da xi mang & tudi sém, dac biét 1a duéi 1 ngay tudi. Nguoc
lai, natri thiocyanate lam tang téc do phat trién cwérng do clia da xi méng & cac tudi mudn hon. Vi ty 1& 4%
canxi nitrat va 0,8% natri thiocyanate, cueé'ng d§ da xi mang & 1 ngay, 2 ngay, 3 ngay va 7 ngay tang so voi
mau dbi chirng twong (rng 26.3%, 37.1%, 22.2% va 15.3%. Cudng do tudi 28 ngay xap xi bang cwéng do
clia mau déi chirng. Tuy nhién, dén 56 ngay cwdng dé b xu hwéng gidm so véi mau dbi chirng. Ham lwong
hé&n hop phu gia rdn nhanh tdi wu dwoc lwa chon cho cac nghién clru tiép theo la 4% canxi nitrat va 0,8%
natri thyocianate. K&t qua thi nghiém duwoc thé hién trong Bang 5 va minh hoa trong Hinh 1.

Baéng 5. Anh huéng ctia hén hop phu gia rdn nhanh dén cuong do clia da xi mang

bé Cwong do nén (MPa)

CN NT 3

CP %X (n/ x) N/X Chay " N N N N N X
(%X) ° (mm) |39i&|1ngay| 2ngay | 3ngay | 7 ngay | 28 ngay | 56 ngay

PO 0 0 0.4 95 0 289 | 396 47.3 51.8 58.3 60.1

P1 0 0.8 0.4 140 0 314 441 52.3 57.2 59.2 61.2

P2 1 0.8 0.4 150 1.8| 352 501 55.5 57.5 58 60

B8 2 0.8 0.4 15748 3.7 357| 533 56.7 58.1 59.1 59.8

P4 4 0.8 0.4 170 44| 365 543 57.8 59.7 61.1 61
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Hinh 1. Anh hudng clia hén hop PGRN dén cuéng do cua da xi mang
3.2 Xac dinh ham Iwgng strdung hén hop phu gia khoang

Phu gia khoang tro bay nang cao tinh cong tac va giam lwgng dung xi mang, giam co ngét, tuy nhién
khi sir dung & ham lwong cao cé thé gay hién twong tach nuée va suy gidm cwdng dé. Viéc két hop tro bay
v6i silicafume mang lai cac hiéu (rng hda hoc va vat Iy nham cai thién va nang cao mot sé tinh chat clia chat
két dinh va viva, thanh phan hoat tinh tac dung vé&i canxi hidroxit tao thanh cac khoang méi (CSH) co kha
nang két dinh va co cwéng do, tang tinh céng tac, gidm sw phan tang, tach nwéc, ting cudng do cho vira,
ting kha nang chéng thdm va gidm dé co ngét, gidm nhiét thily hoa cling nhu téng tudi tho clia viva. Déi voi
céc tinh chat trén, anh hwéng dén cuéng dé va tée dd phat trién cuéng dé |a yéu té quan trong nhét déi voi
muc tiéu ché tao vira déng ran nhanh. 'ng dung D-optimal ctia phan mém Design Expert 8 cho phép xac
dinh ty 1& t6i wu cha hén hop chéat két dinh (CKD) véi 3 thanh phan: xi méng (X), silicafume (SF) va tro bay
(FA), trong d6 X + FA + SF = 100%; khodng bién thién clia cac bién nhw sau: 65% < X < 95%; 0% < FA< 20%;
5% < SF < 15%. Céac diém thi nghiém va mé hinh thi nghiém dwoc thé hién trong Bang 6 va Hinh 2.

Bang 6. Cac diém thi nghiém va két qua thi nghiém

Component| Component| Component| Response | Response A: X
Run 1 2 3 2 3 29.5
A:X B:FA C:SF R 3h R 3 ngay |
% % % MPa Mpa .

1 80 10 10 4.6 59

2 65 20 15 3.2 38.5 e 2 s

3 75 10 15 4.2 48

4 90 0 10 5 66 5 : : 0

5 85 10 5 4.7 55 _

6 75 15 10 4.1 48 y )

7 85 o 10 5 62

8 95 0 5 5.2 61.2 %

:2) 85 0 i5 4.5 58 B

10 75 10 15 4.3 48 30 65 35
1 75 20 5 4 42 B: FA C: SF
12 65 20 15 2T 37 Hinh 2. M6 hinh thi nghiém

13 70 20 10 3.4 43.7 t6i wu héa thanh phdn CKD

14 75 20 5 4.1 40.5

15 95 0 5 5.4 62.5

16 85 0 15 4.7 56.5

Céc phuong trinh héi quy thé hién sw phu thude cla cac nhan td X, SF va FA dén ham muc tiéu 1a
cwdng dé ctia hd chat két dinh da ran chéc & tudi 3 gior va 3 ngay:

Rigo =5.45"X-27.37*FA-11.21*SF + 34.18*"X*FA+ 13.43"X*SF + 27 .61*SF*FA

Ry =61.91"°X + 18.31*FA-97.41*SF + 36.47*X*FA+ 219.1"X*FA + 260*SF*FA- 100.84X*FA*SF

Téi wu héa thanh phan chat két dinh, dé tailwa chon ty & cta 3 nhan td & murc toi wu: 80%X, 10%SF
va 10%FA, két qua dy doan theo phwong trinh hoi quy:R,,,=4.6 MPa,R =56,8 MPa.

3gier 3ngay
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3.3 X4c dinh thanh phan cap phdi vira

Cép phbi vira tinh cho 1000 Kg vira khé dworc tbi wu hoa theo phwong phap quy hoach thuc nghiém
véi ham muc tiéu 1a cwdng do clia viva & cac tudi 3 gidr, 1 ngay, 3 ngay va 28 ngay. Hai nhan té dau vao duwoc
lwa chonla ty 1&é N/CKD vaty |& CL/CKD. Ty |& phu gia siéu déo dwoc diéu chinh dé hdn hop viva dat dwgctinh
cong tac theo yéu cau. Ham lwgng phu gia n& dwgc lwa chon 1a 5% theo khoi lwgng CKD. Cac thanh phan
con lai dwoc cd dinh theo cac két qua da nghién clru & trén, cu thé:

H&n hop phu gia khoang: 10%SF —10%FA
H&n hop phu gia ran nhanh: 4%CN-0.8%NT
Phu giané: 5% CKD

Biénsdva khoang bién thién: A=CL/CKD=0.8+1.4,AA=0.3
B= N/CKD=0.24+0.28, AB=0.02
Bang cap phdi thi nghiém vira, cac két qua do chay ciia hén hop vira va cudng do nén cla viva duwoc
thé hién trong Bang 7.

Bang 7. Cap phéi viva va céc két qué dé chay va cuong dé nén

Cwong do nén

X | cL| SF | FA | No CN NT | sD | Po

N
(kg) | (ka) | (kg) | (kg) | (kg) U] (kg) | (kg) | (kg) | chay R | Ri| R: | R2s
(mm) 3gie

445 | 444 | 556 | 55.6 | 22.2 | 1334 | 17.79 | 3.56 | 1.95| 265 3.1 | 492 | 65 | 745
445 | 444 | 55.6 | 55.6 | 22.2 | 1657 | 17.79 | 3.56 | 1.11 260 27 | 44 51 | 59.7
334 | 583 | 41.7 |41.7 | 16.7 | 100.1 | 13.34 | 267 |1.67 | 210 28 (449 | 63 |[723
334 | 583 | 417 |41.7 | 16.7 | 116.8 | 13.34 | 2.67 |1.04 | 220 1.8 | 38 49 |61.3
381 | 524 (476 |476 | 190 | 1103 | 1523 | 3.05 |[1.67 | 225 3 53 70 | 83.5
381 | 524 (476 |476 | 190 | 1372 | 15623 | 3.05 [1.43 | 220 1.8 | 40 52 60
476 | 405 | 59.5 | 59.5 | 23.8 | 154.7 | 19.04 | 3.81 | 1.49 | 250 4 46 54 | 64.5
318 | 603 | 39.7 | 39.7 | 169 | 103.2 | 1270 | 2.54 | 1.19| 220 26 | 45 55 | 62.7
381 | 524 | 476 | 476 | 19.0 | 123.8 | 1523 | 3.05 |1.19 | 235 41 48 60 76
381 | 524 | 476 | 476 | 19.0 | 123.8 | 1623 | 3.06 | 1.19 | 240 3.9 |50.5 | 625 | 75.5
381 | 524 | 476 | 476 | 19.0 | 123.8 | 1523 | 3.05 |1.19 | 235 42 | 51 [63.2 | 76
381 | 524 (476 |476 | 190 | 1238 | 1523 | 3.05 [1.19 | 235 3.8 [49.5 (648 | 77
381 | 524 (476 | 476 | 19.0 | 1238 | 15623 | 3.05 [1.19 | 235 43 | 52 61 74

Phuwong trinh héi quy thé hién dnh hwéng cla cac nhan td dau vao dén ham muc tiéu:
R, =4.06-0.39*A-0.4*B-0.89*A"-0.44*B’

R. =50.2-3.81*A-1.46"B - 0.43*A*B - 2.34*A"- 2.84*B*

Ry, = 62.3-6.68*A- 0.32*B-0.84*A"-4.09*B’

Rosngay = 75.7-7.38*A-0.39"B + 0.95*A*B-2.1 6*A’-6.23*B’

Cép phéi vira tbi wu (Bang 8) dwoc chon trén co' s& théa man dong thei R
Max, Ry, Max, trong d6 mirc wu tién danh cho cwéng do & tudi 3 gio dat Max.

3gicr Max, R1ngéyMaxl Rangay

Bang 8. Cap phdi toi wu vé cuong do

Bién ma Bién thuwe
A B N/CKD CL/CKD
0 0.4 0.26 0.99 417 51.12 63.49 76.82

R3h R1 R3 R28
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3.4 Cac tinh chat cia vira khéng co cwrong dé cao déng ran nhanh

Vi cap phdi viva tbi wu dwoc lwa chon, nghién ciru tién hanh xac dinh cac tinh chéat co ban cla vira
cwéng do cao, dong rén nhanh va khang co ngét, tdng hop cac két qua nghién ctru dwoc thé hién trong Bang
9, trong do6 ty 1& N/CKD da dwoc quy dbi sang ty 18 N/R.

Khi tang ty 1& N/R tir 11.42 dén 14.28, dd chay cla hdn hop viva tang tir 220 mm dén 265mm. Mirc do
tang dd chay Ién hon & cac ty 1& N/R Ién, tuy nhién hién twong phan tang tach nwéc khdng xay ra Hinh 3.

Khi tang ty 1& CL/CKD thi ca d6 chay va cwéng dd nén déu bj anh huéng, tuy nhién mire dd anh huéng
dén do chay la ré rét hon. Cwdng dd nén clia mau vira gidm khi tang ty 18 CL/CKD va mirc dé giam khong lén.
Tuy nhién lai anh hwéng dang ké dén cwdng dd & cac tudi 3 gier va 1 ngay. Khi CL/CKD >1.3 thi sé khéng dam
bao cac yéu cau ky thuat ciia viva dong rén nhanh theo ASTM C 928-00.

Baéng 9. Céc tinh chét ctia cap phdi vira toi wu

- Két qua
Chiticu thi nghiém
D¢ chay (mm)
Sau khi trén (0 phat) 235
Sau khi tron 15 phat 233
Cwdng do nén (Mpa)
3 g 4.1
1 ngay 50.3
3 ngay 63.4
28 ngsay 75.8
Cwong do bam dinh (MPa)
Bé téng nén M40 2.8
Bé tdng nén M60 26
Bé tong nén M80 2.1
Do co ngoét (mm/m)
6 gio 0.8
1 ngay 23
3 ngay 1,3
7 ngay 0,4
28 ngay 0,2
100 -+
‘© 80 -
[= %
=
= 60 -
2
S 40 -
[=7s]
5
2 20 1
[
0 .

0.7

CL/CKD

1.3

270
260

E 250

£

> 240 -

~(0

£

S 230 A

Hell

[n]

220 A
210 A
200

Cuong do nén (MPa)

265

245

—4—0 phut

—@—15 phut

QN 0w
o O O o
L i L i

MW s oWU
o O o o
L L L I

[
o
1

o

11.42 12.38 13.33 14.28
N/R (%)

Hinh 3. Anh huéng cia ty 1é N/R
dén dé chay cla vira

80.3 76

70.3

65.6

m3h
ml ngay
w3 ngay

m28 ngay

11.42 12.38 13.33 14.28
N/R (%)

Hinh 4. Anh huéng cta ty 16 N/R dén cuong dd

nén

1.6

va téc dé phat trién cuong dé nén cla viva
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Hinh 5. Anh hudng clia ty 16 CL/CKD dén dé chay, cuong do nén
va téc do phat trién cuong dé nén cua vira
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Anh hwéng clia ty 1& N/R dén d6 co né cla vira dwgc thé hién trong Hinh 6. Trong thei gian dau, viva
chiu tac ddng manh cdia phu gia né nén co hién twgng né kha manh. Vé&ity 1& N/R cao, & 1 ngay tudi mau cé
d6 né thé tich nhiéu hon so v&i & ty 1& N/R thap. Theo théi gian viva bi co ngét do mat hoi nuéc, co ngét hda
hoc nén d6 né cha vira gidm dan. Tuy nhién & 28 ngay tudi tAt ca cac mau vika van dam bao khéng co, thda
man yéu cau cla vira xi mang khé trén san [10].
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Hinh 6. Anh hudng ctia ty 1é N/R dén dé co né clia vira theo thoi gian
3.5Dé xuat sodé day chuyén céng nghé san xuét vira

Duwa trén dac tinh clia nguyén vat liéu str dung va dac tinh ciia sdn pham vira kho tron sén, nghién
clru dwa ra dé xuét day chuyén céng nghé san xuét vira trong Hinh 7.

Gau néng vin chuyén nguyén liéu

Silo nguyén liéu (cdt xi mdng)

Cdc silo chita phy gia

_H[ 1000

({t |

May tron
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== . ik

Khu viee dong bao va luu kho

Hinh 7. So d cong nghé ché tao vira kho cuong dé cao déng ran nhanh
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3.6 Quy cach déng géi va sirdung sén pham

Dé dap ¢ng cac nhu cau da dang cla ngudi st dung, vira dwoc dong goi véi cac ching loai 5kg,
20kg va 50kg hoac & dang xuét d&i. Bao bi cé thé st dung loai bao gidy kraft cé it nhat 4 I6p hoac bao PP
(polypropylen) hodc bao PP-kraft, cé thé sir dung thém 1 tui nilon 16'p trong ciing do d&c tinh hat Am cuia cac
vatliéu st dung. Trén mdi bao cin ghi day dl cac théng tin: tén co sé san xuét, tén goi san pham, gia tri thuwc
cla cac chitiéu danh gia chat lkong, ngay-thang-nadm san xuét, sé hiéu 16, trong lwgng bao. Dac biét la chi
dan ky thuat, trong d6 dac biét lwu y dén lwong nwdc tron. Day la yéu té quan trong nhat dé dam bao chat
lwgng viva trong qua trinh thicong.

(® 4.Kétluan

Trén co s& cac nguyén vat liéu va phwong phap nghién ctru stir dung, tac gia dwa ra mot sé kétluan:

- Str dung hén ho'p phu gia ran nhanh véi ty 1& 4% Canxi nitrat va 0.8% Natri thiocyanate c6 thé ché
tao viva c6 tbe do phat trién cwdrng do tot & cac tubi sém, cudng do 1 ngay va 3 ngay tang 26.3 % va 22.2 %
so vbi mau dbi chieng.

- Str dung hén hgp phu gia khoang v&i ty 18 10% Silicafume va 10% tro bay cho phép giam 20%
lrng dung xi mang, hén hop vira co tinh cong tac tot, khédng phan tAng tach nwéc, ddm bao cwéng do va
toc do phat trién cwérng dd, dd co né.

- Phu gia SD gébc polycarboxylate ¢ nang e hdéa déo manh va kha néng duy tri dé linh déng tét, sau
15 phut tr khi trén tinh céng tac sut gidm khong dang ké. Phu gia gbc sulphoaluminat canxi s dung voi
ham Iwrgng thich ho'p cho phép viva khéng bi co ngét & tat ca cac tudi, dam béo dé né tr 0-0.3 mm/m.

- Tac gia da nghién clru ché tao thanh céng vira cé cudng do dat mac 70; dd chay >200 mm va cé do
né& 0-0.3 mm/m. Tc dd phat trién cwdng db tai cac tubi 3, dat 4.1 MPa, 1., dat 50.3 MPa, 7,,, dat 63.4

< s gi&y ngay ngay
MPa, 28, ., dat 75.8 MPa, déap (rng yéu cau vira dong ran nhanh loai R1 theo ASTM C 928.

ngay
Tailiéutham khao
1. Dansk Standard (2004 ), Repair of concrete structures to EN 1504, Danish Standards Association.

2.Andreas Menner, Andreas Pesch, Gert Kurnig, Highstrength mortar for prestressed concrete rebar.

3. Lé Phuwong Ly (2009), Nghién ctru ché tao vira tw chady, khéng co, cuong dé cao, Luan van thac sy k¥
thuat, Ha Noi.

4.ASTM C 928-00, Standard Specification for Packaged, Dry, Rapid-hardening cementitious materials for
concrete repairs.

5.V Dinh Dau, Bui Danh Dai (2008), Gigo trinh céng nghé chét két dinh vé co, BO mdn cbng nghé Vat liéu
xaydwng.

6. Van Viét Thién An (2006), Nghién ctru ché tao chéat két dinh déng rén cuc nhanh cudng dé cao sir dung
clanke xi mang podc lang, phu gia hoa va thai phdm céng néng nghiép, Luan van thac st ky thuat, Ha Noi.
7.Roar Myrdal (2007), Advanced cementing materials controlling hydration development, SINTEF building
and infrastructure.

8. Schéafer S (2006), “Sodium thiocyanate, The alternative to non chloride accelerator”, Supplementary
papers eight CANMET/ACI international conference on superplasticizers and other chemical admixtures in
concrete, Sorrento, ltaly (Compiled by M Venturino), Oct 29 - Nov 1, pp 381-387.

9. Vance H. DodsonV (1990), Concrete admixtures, Chapter 4, Van Nostrand Reinhold, New York, pp 73-
102.

10. TCVN 9204:2012 (2012), Vika xi médng khé trén sén khéng co, Tiéu chuan québc gia.

SO 24

6.2015 TAP CHI KHOA HOC CONG NGHE XAYDUNG




