BAI BAO KHOA HQC

NGHIEN CUU CHE TAO VUA PHAT TRIEN
CUONG PO SOM DUNG SUA CHUA CONG TRINH

Vii Qubc Vwong, Hoang Quéc Gia'

Tém tat: Cdc logi vita mdc cao khdng co ngét ngdy cang dwoc sir dung nhiéu trong linh viee xdy dung.
Bc biét cac cong trinh sira chita nhuw cong trinh giao thong thi rdt can loai vika nay va cé thém tinh
néng phdt trién cuong dé som. Bai viét nay nghién ciru ché tao vita phdt trién cuong dé som ding dé
sika chita cdc cong trinh ndi chung va cong trinh giao thong néi riéng. Vit liéu thiét ké cdp phoi vita la
vat liéu tai ché. Thiét ké cap phéi vita dam bdo cdc chi tiéu co Iy: @6 heu dong, cuong dé nén, dic biét
phdt trién cwong dé sém, sau 3h cwong dé nén dat 30 MPa.

Twr khoa: Vira xi mang, cuong do som, BJ luu dong, , stra chira cong trinh

1. PAT VAN PE

Céc cong trinh xay dung ndi chung va cong
trinh giao thong noi ri€ng cd su dung bé tong
cdt thép ngay mot xudng cip theo thoi gian, can
duoc duy tu, bao tri va sura chira. Cac cong trinh
xay dung dan dung khi stra chira c6 thé tam thoi
khong str dung dé stra chira nhung véi cac cong
trinh giao thong nhu cac hd ga dudi dudng, cac
cdy cau khi duy tu, stra chira thi chiing vin phai
lam viéc, van phai dam bao giao thong. Vi vay
viéc stra chita cac hd ga, sira chita cic ciy cau
nhu stra chita khe co gidn thi viéc rat ngan thoi
gian thi cong 1a vo cung can thiét. Viéc nghién
ctru ché tao vira tu chay, chdng co ngdt, phat
trién cuong do so6m nham muc dich cho viéc stra
chira cac cong trinh trén. Vi san pham vira ndy
s& rut ngan dugc thoi gian thi cong, tiét kiém
dugc khoan tién dam bao giao thong rat 16n, dic
biét chdng dugc Un tic khi sira chita nhirng cay
cau trén cac quoc 19.

2. VAT LIEU NGHIEN CUU VA KET
QUA THU'C NGHIEM

Thiét ké cép phdi vita phat trién cuong do
som v6i mac thiét ké 70 MPa & tudi 28 ngay
dam bao day du céc chi tiéu co Iy: do luu dong,
cuong do nén, dac bi¢t cuong do sau 3h dat 30
MPa ma lai st dung vat liéu tai chd 1a mot
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nghién ctru ¢6 ¥ nghia vé khoa hoc va thuc tién
cho cac cong trinh stra chita nhu hd ga; khe co
gidn cau; ...

2.1. Nguyén vat liéu nghién ciru

2.1.1. Cat

St dung cat vang song Lo, phoi khd, sang
loai bo cac hat c6 duong kinh 16n hon 2,5 mm.
Cét c¢6 cac chi tiéu tinh chat vat 1y nhu trong
bang 1:

Bang 1. Tinh chat vat Iy ciia cat sir dung

Khoi .. Ham
Khoi
luong Mo dun | lugng
Tinh , luong )
.| thétich L do lon bui —
chat , riéng
X0p 3 (mm) bun -
| (gem)
(g/em’) sét (%)
Cat 1,60 2,65 2,35 0,45

2.1.2. Xi mang

Str dung xi mang But Son PCB40 véi cac chi
tiéu co Iy nhu trong bang 2. Pé dat muc dich dat
cuong do cao sau 5h, trong thanh phan vita bd
sung thém xi mang phat trién cuong do sém
RHPC (Rapid Hardening Portland Cement). Cu
thé trong nghién ctru ndy xi ming duoc sir dung
1a Denka supercement (thanh phan gom xi mang
thuong d§ min cao va calcium sulfoaluminate)
theo tiéu chuan chau Au EN 197-1.
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Bang 2: Tinh chit ciia xi ming But Son

Thoi Thoi

Khéi gie}n gie}n Cuong
Tinh lrong b:th két do nén
£ A dau thac | (MPa)

chat riéng . .

(g/em’) do?g do?g 2€‘§
két két ngay
(phut) | (phut)
XM 3,10 125 210 46,5
PCB40

2.1.3. Cac loai phu gia

Trong nghién ctru ¢6 st dung phu gia khoang
Denka Beform dé giam luong xi ming va cai thién
mot sb tinh chit cua vira, thach cao, phu gia si€u
déo BASF ACE 456 thé hé méi gbc
polycarbonxylate nham tang tinh cong tac, Sodium
Carbonate, Aluminium Sulphat, Ca(OH), va dac
biét c6 str dung phu gia thiic ddy cuong do som.

Viéce két hop cac loai phu gia ndy gitp giam toi
da Iuong nudc ma van dam bao do huu dong, déng
thoi gitp dat cudng do cao & tudi som ngay.

2.2. Cép phoi vira phat trién cuong do sém

Bang 3. Thanh phin cip phdi vira
phit trién cuong dd sém

Thanh phin % KL (g)
Ximang PCB40 3820 | 1,116.59
Ximang dic biét 5.55 162.23
Thach cao 2.07 60.51
Phu gia khoang 3.50 102.31
Cat < 0.5mm 15.10 | 441.37
Cat <2 mm 32.07 | 937.41
Phu gia si€u déo 0.55 16.08
Ca(OH), 1.85 54.08
Phu gia kéo dai dong két | 030 | 8.77
Sodium Carbonate 0.56 16.37
Phy gia thic diy cudng
do sém 0.10 2.92
Aluminium Sulphat 0.15 438
100.00 | 2,923.00

2.3. Két qua thwe nghiém

2.3.1. BY lwu dong

D6 luu dong cta hon hop vita duge xac dinh
theo tiéu chuan ASTM C230-98. Thi nghiém
dugc tién hanh trén nhiéu ty 1& Nudc/Hon hop
vita kho (N/HHV) khac nhau. Két qua thi
nghiém duogc thé hién & bang 4 va hinh 1.

Bing 4. Po chay ciia hdn hop vira

N/HHV 0,121 0,13 0,14 | 0,15 | 0,16
Do luu dong | 180 | 215 | 230 | 260 | Tach
sau khi tron nuroc
(mm)

Do luu dong | 160 | 205 | 220 | 255 | Tach
sau 30 phut nuoc
(mm)

Két qua thi nghiém cho thay khi ty 16 N/HHV
tang thi d6 luu dong hién nhién ciing ting lén.
Tuy nhién da tdng cua do chay khong lién tuc
ma chdm hon & ty 16 N/HHV = 0.14, sau day bt
dau nhanh hon & ty 18 0.15. Pén ty 16 N/HHV =
0.16 thi xuat hién hién twong tach nudc. Ngoai ra,
do chay cta vira ¢ thoi diém 30 phat sau khi tron
khong giam qua nhiéu so v6i do chay ngay sau
khi tron. Piéu nay chimg to hdn hop vita co kha
ning giit dugc tinh cong tac tét sau khoang thoi
gian 30 phat. Két qua cling cho thay véi ty 1& nudc
trén hon hop vira khé 1a 0,12 khong dam bao vira
tu chay (d§ chdy xoe nho hon 200 mm), ty I la
0,16 thi hon hop co hién tugng tach nuéce, khong
dam bao tinh dong nhat. Vay ty 18 nudc trén hdn
hop vira kho 1a 0,13; 0,14 va 0,15 1a phu hop.

290

D Iwu déng (mm)
N
w
o

0.12 0.13 0.14 0.15 0.16
Ty 1& N/HHV

Hinh 1. Do luu dong cua hén hop vira
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2.3.2. Cwong dp chiu nén

Sau khi tim ra dugc cac ty 1€ N/HHV phu
hop véi diéu kién thi cong cac cong trinh sira
chtra, thi nghiém nén duoc tién hanh voi cac
mau c6 ty 1¢ N/HHV 1a 0,13; 0,14; 0,15 tron
xong dugc dac trong khudn (4 x 4 x 16) cm.
Cuong do nén & 3 gid tudi, Sh tudi, 1 ngay tudi,
3 ngay tudi va 28 ngdy tudi dugc trinh bay trong
bang 5 va hinh 2 dudi day.

Bang 5. Cuwong do nén vira 3h, Sh, 1 ngay,
3 ngay va 28 ngay tudi (TCVN 3121:2003)

N/ Rap Rsn | Ringy | Rangay | Rogngay
HHV | (MPa) | (MPa | (MPa) | (MPa) | (MPa)
0,13 40 55 58 68 81
0,14 38 50 54 62 78
0,15 35 45 51 58 75
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Hinh 2. Cuong do nén cac mau vita

Piéu dau tién chung ta dé nhan thdy cudng
dd cac mau vira ting khi ty 16 N/HHV giam.
Cuong dd cac mau ting nhanh trong nhiing
gio dau tién, thé hién qua sy khac biét 16n
gitta cudng d6 ¢ tudi 3h va Sh, sau day cham
dan. Su khac biét cang it hon khi ty 16 N/HHV
thap (0.13).

Két qua ciing cho thay véi 3 ti 16 N/HHV thi
nghiém, sau 3h thi gia tri cuong do nén thép
nhat thu duoc 13 35MPa tng véi mau co ty 1&
N/HHV 1a 0.15 va sau 28 ngay thi gid tri 16n
nhat thu dugc 13 81MPa tng voi mau vira cé
N/HHV 1a 0.13. Khi so sanh ki hon cuong do
chiu nén cia cac miu vira phét trién cuong do
som ndy trong nhimg gio dau tién (3h, 5h) véi
cuong do chuan ¢ 28 ngay tudi, ching ta thy

cic két qua rat kha quan. Sau 3h thi gia trj
cuong do dat khoang gan 50%, va sau 5h thi dat
trén 60% so voi cuong do & tudi 28 ngay. Ty 16
nay cang cao khi ty 18 N/HHV thap (Hinh 3).
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Hinh 3. So sanh cuong dé nén cdc mau vira &
3h, Shva 28 ngay tuoi

Néu so sanh v6i céc loai vira xi ming thong
thudng, ta nhan thiy loai vita xi ming nay cho
két qua cuong do nén cao hon nhiéu. Su khac
biét nay 1a do trong thanh phan ciia vita xi ming
c6 mot ham luong dang ké xi ming cuong do
som, voi ham luong 12.68% tong khdi luong xi
ming va 5.55% tong khdi luong cua hdn hop
vita. Ngoai ra trong thanh phan ciia vira xi ming
cling ¢6 thém mot sd loai phu gia khac (phu gia
siéu déo) dé tang do luu dong cua hdn hop vira.

Tom lai, két qua thi nghiém cho thdy cac mau
vita dat cuong do kha cao ¢ tudi ngin ngay. Vi
3 ty 16 N/HHV & 3 gio cuong do déu dat trén 35
MPa, sau 5h cuong do déu dat trén 45 Mpa, voi
cac cong trinh nhu stra chita hd ga, khe co gidn
thi hoan toan c6 thé thong dugc xe. Co thé thong
cho xe may, 6 t0 nhd di sau 3h va thong cho xe
co gio1 va xe tai trong nang sau Sh.

3. KET LUAN

Qua két qua nghién ctru thi hoan toan c6 thé
thiét ké duoc loai vira ty chdy phat trién cudong
do som sir dung vat liéu tai chd. Sau 3h cudng
dd chiu nén dat dugc trén 35 MPa, v6i cuong do
nay thi cac cong trinh nhu stra chita c6 thé cho
xe may va xe 0 to con di, sau 5h thi ¢ thé thong
duoc xe tai trong 16n va xe co gidi. Véi loai vira
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cuong do som nay thi viée sira chita cac hd ga,
sira chita khe co gidn hoan toan c6 thé thong
dugc xe sau 3h, 5h thi cong, nhu vay rat cé loi
cho cong viéc bdo tri, duy tu cong trinh giao
thong, cac hd ga trong thanh phd va cac cdy cau
trén qudc 1.

Tuy nhién trong bai bdo nay méi chi dung lai
& viéc nghién cru kha nang két hop mot sé loai

TAI LIEU THAM KHAO

vat li€u thong thuong (xi mang PCB40, cat, phu
gia sidu déo) voi mot sd loai xi ming va phu gia
dic biét dé tao nén loai vita xi ming phat trién
cuong d6 sém ma chua xét dén anh hudng cu
thé cua tung loai vat li¢u nay. Chinh vi vay can
tiép tuc mo rong nghién ctru dé xem xét su anh
hudng va tim ra ty 1& phdi hop t6i wu nhat cta
cac loai vat li€u nay.
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Abstract:
STUDY OF HIGH EARLY STRENGTH OF MORTAR FOR REPAIRING
CONTRUCTION WORKS

The high strength mortar with no shrinkage propertie is increasingly used in the construction
sector. Especially, this type of motar is common for repairing works such as transportation works
and an indispensable feature is high early strength developpement. This article studies the mix
design of non-shrinkage mortar with early strength development used to repair construction works
in general and transportation works in particular. The material used for design this motar is local
material. The mix design of mortar have to ensure the mechanical properties: mobility;
compression strength;, no shrinkage and especially early development, after 3 hours the

compressive strength is 30 MPa.

Keywords: Cement mortar, early strength, fluidity, no shrinkage, repair construction works.
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