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Tém tat: Muc dich ciia bai bdo ndy la thir nghiém sw két hop giita vita xi mdng tw chdy khéng co
ngét va phy gia khodng tro bay. Phwong phdp nghién ciru dege sir dung 1 thay thé mét phan vira xi
méng bang nhiéu ti I¢ tro bay khdc nhau (tir 0 — 30%) sau d6 thuwc hién cdc thi nghiém danh gia d@o
e dong (d6 chay xoe) va cuong dé chiu nén (6 28 ngay tuéi). Cdc két qua thi nghiém da chi ra
ham lwong tro bay t6i wu va cho thdy trién vong dé img dung loai phu gia khodng nay vao céng

nghé vita xi mang tw chay.

Twr khéa: Vita xi mang tu chay khong co ngot, tro bay, do luu dong, cuong d6 nén.

1. GIOI THIEU CHUNG

Vira xi mang (VXM) hién nay dugc st dung
rong rdi trong nhiéu linh vyc khic nhau trong
nganh xay dung nhu sta chita két cau bi nut,
bom 6ng gen cia cap tng luc trude, 6n dinh nén
dat... Tuy vao ty 1& nudc/xi ming (N/X) ma vita
xi ming duoc chia thanh nhiéu loai véi nhiing
mg dung khac nhau (Hinh 1). Véi su phat trién
manh mé cua nganh hoa vét li€u cung voi do la
su ra doi cua nhiéu loai phu gia hoa hoc tinh
nang cao, cong nghé vira xi mang tu chay ciing
da va dang duoc ap dung trong nhitng nim gan
day. V& mit dinh nghia, viia ty chay la loai vira
tron san c6 dic tinh ty san phang, khong co ngot
chiu dugc cuong do cao. Viia tu chay dugc ché
tao trén nén co ban 1a gbc xi ming két hop phu
gia khoang, hoa va phu gia truong nd. Loai vat
liéu méi nay ¢ nhiéu tinh ning uu viét nhu: co
d6 linh dong cao, khong phan tang, khong tach
nuée, d& dang 1ap diy cac khe ho nhd, cac khe
ho ¢ hinh dang phuc tap dong thoi vira sau khi
dong ran c6 cudong do cao, chiu mai mon va
chbéng va dap tét. So voi VMX thong thudng,
vira ty chay c6 nhiéu ing dung hon, vira 13 vita
dung stra chita vira c6 tinh nang lam vat li¢u
chéng thdm tot cho cong trinh xay dung nhu
chéng thidm san mai, chéng thim ting ham...
Hién nay, viia tu chay dugc cac nha san xuét vat
lidu cung cap dudi dang thanh pham (déng bao

"B mén Vit liéu xdy dung, Khoa Cong trinh, Truong
Dai hoc Thuy loi.

25kg hodc 50kg), chi can thém nudc dé sir dung.
Tuy vy vita tu chay ciing c6 nhitng nhugc diém
nhu gia thanh cao (gap khoang 10 1an xi ming
thong thudng), cong nghé ché tao phirc tap.
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Hinh 1. Cac ung dung cua VXM
(Rosquoét et al. 2003)

Tro bay 1a san phim sau khi d6t chay cua
than nghién 0 cac nha may nhiét dién va la mot
loai phu gia khoang hoat tinh cho xi mang. St
dung tro bay hop ly gitp giam gid thanh xay
dung va cai thién nhiéu tinh chit cta bé tong xi
ming va cac loai vat liéu gbc xi ming khac (vita
xi mang, gach khong nung...) nhu giam nhiét
thity hoa, ting tinh bén viing, ning cao do bén
co hoc dai han, ting tinh dé thi cong... O Viét
Nam ciing nhu trén thé gidi cling di c6 rat nhiéu
nghién ciru vé sir dung tro bay ddi véi vat liéu xi
ming va ap dung cu thé vao cac cong trinh xay
dung dan dung, giao thong, thuy loi (Vi Qudc
Vuong, 2014).

Nguoi ta udc tinh hién nay, lugng tro bay
sinh ra tr cdc nha may nhiét dién & Viét Nam
1én t6i 12 triéu tAn/nam. Lugng tro bay nay néu
khong duoc xur ly, tin dung cé hiéu qua, s€
khong chi 1a mét sy lang phi ma con 1la mot
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hiém hoa 16n v&i moi truong do bui va céc
thanh phan doc hai trong tro bay phat tan ra.
Ngoai ra lugng tro sinh ra tr cac nha may nhiét
dién nay con lam ting nhu ciu dién tich bai
chira hang nim. C6 thé ndi rang tro bay dang la
van dé thoi sy nong, Thi tuéng Chinh phii ciing
dd ban hanh Quyét dinh sd 1696/QD-TTg vé
mot sd giai phap thyc hién xar 1y tro ciia nha
may nhiét dién dé lam nguyén lidu san xuat
VLXD. Chinh vi vy mét yéu cau cap thiét dat
ra la nghién ctru m¢ rong pham vi st dung tro
bay ¢ Viét Nam

2. VAT LIEU VA THIET BI THi NGHIEM

Vira xi mang tu chay (Grout — viét tat 1a G)
duoc st dung trong cac thi nghiém la Vmat
Grout M60 — mot san pham cia Cong ty co
phén Vmat, dat chat luong theo tiéu chuén
TCVN 9204:2012. Thanh phan chinh ctia Vmat
M60 1a xi miang mac cao, két hop véi phu gia
khoang min (silica fume), phu gia siéu déo va
phu gia truong né. Céac tinh chit chinh cua
Vmat Grout dugc gidi thi¢u trong Bang 1.

Tro bay (Fly ash — viét tit 1a FA) duoc dung
trong bai bao nay la tro bay Pha Lai da qua cong
doan tuyén voi lugng than chua chay hét (luong
mat khi nung LOI) nho hon 6%, dat chét luong
hop chuan ASTM C618 cua Hoa Ky. Thanh
phén hoa hoc cua tro bay Pha Lai dugc biéu thi
trong Bang 2 dudi day.

Cac thi nghiém dugc thyc hién tai phong thi
nghiém Vit liéu xay dung, Pai hoc Thuy loi.
Thiét bi st dung la may tron, khuon lang tru
4x4x16 cm, thiét bi thi nghiém d¢ chay xoe cua
vita (theo TCVN 3121-3: 2003) va may nén
mau vita (theo TCVN 3121-11: 2003).

Bang 1. Tinh chit cia vira tw chay Vmat

Grout M60
Chi tiéu Pon vi Mure chat
lwong

D chay xoe cm 20-30
Do tai:h nudc sau 3 % 0
g10 tron
Do ng cua I}f)n }10'13 % >0,1
vira sau 3 gio tron
DNQ nd cua hon‘ hop % 0,05 0,35
vira sau 28 ngay

\ A e, 03 ngay > 35
S{i"“;gad‘-’ chiunen | \m? | 07 ngay > 40
28 ngay > 60
D(g 'tham ion c%o 4 Culong <800
tudi sau 28 ngay

Bang 2. Thanh phin héa hoc ciia tro bay

Phi Lai
Thanh |
phén hoa | Si0, | A,0, [Fe 0, Ca0 |Na,0
hoc
(1)
trong 530 1042 638 |2.17 0,44
lwgng

3. Két qua thi nghiém va phan tich

Pé nghién ciru su két hop cua tro bay véi vira
tuy chay, nhom tac gia di tién hanh cac thi
nghiém véi 4 méiu vira bang cach thay thé 1
phan khéi Iugng ciia vita tu chay boi ham luong
tro bay la 0%, 10%, 20% va 30% véi ty 1€
nude/chat két dinh N/CKD gitr ¢d dinh 1a 0,2
cho ca 4 mau vita. Cac mau thi nghiém lan luot
duoc ky hiéu 1a OFA, 10FA, 20FA, 30FA tuong
ung véi lugng tro bay dugc su dung.

Sau khi tron, tién hanh thi nghiém xac dinh
d6 luu dong cia vira bang phuong phap do do
chay xoe theo TCVN 3121-3: 2003. Bén mau
vira trén tiép tuc duoc dac vao cac khuén hinh
lang try c6 kich thudc 4x4x16 cm. Sau khi thdo
khuon, cidc mau vira dugc bao dudng am va tién
hanh thi nghiém nén & tudi 28 ngay. Toan bd
qué trinh thi nghiém (ché tao mau, bao dudng,
udn nén) dugc thuc hién tuan theo TCVN 3121-
11: 2003.

Hinh 2. Thi nghiém do chay xoe
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Céc két qua thi nghiém duoc thé hién dudi sy
thay d6i ctua do chay xoe d (cm) va cuong do
chiu nén & tudi 28 ngay R (Mpa) theo su thay
d6i ctia ham luong tro bay sir dung (tir 0-30%).

-

Hinh 3. Thi nghiém nén mau vita

Két qua thi nghiém do chay xoe cua vita &
Hinh 4 cho thay do chay xoe vita tu chay khi
khong sur dung tro bay dat gia tri 30 cm, cao hon
nhiéu so véi vita xi ming thong thuong véi
cung ty 18 N/X = 0,2. Diéu nay cho thiy kha
ning ty lap day (hay tu chay) va dé dang thi
cong ciia Vmat Grout M60. Khi thay thé mot
phan vira ty chay bang cho bay, d6 luu dong cua
hon hop vita ting dan va dat gia tri cuc dai tai
ham lugng tro bay bang 20%. Vuot qua gia tri
nay, d6 luu dong cta vira lai giam.
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Hinh 4. Sy thay déi ciia d¢ chay xoe ciia cdc
mau vita theo ham lrong tro bay

Piéu nay c6 thé duoc giai thich boi do min
cua tro bay. Trén thuc té, cac hat tro bay min
hon rat nhiéu so véi cac hat xi ming (1a thanh
phan chu yéu cua vita tu chay). Ty dién tich (d6
min Blaine) cta tro bay Pha Lai khoang 6000
cmz/g, cao hon nhiéu xi ming (khoang 3000

cm?/g). Chinh vi viy, khi cho tro bay vao trong
vira ty chay, luong tro bay nay gop phan tdi wu
hoa cap phdi hat ctia xi mang, cac hat tro bay
min hon s€ tr¢ thanh cac 16p dép dé cac hat xi
ming dé dang tron trugt hon va qua d6 ting tinh
luu dong cua hdn hop. Tuy nhién, khi luong tro
bay vuot quia mot ngudng nao day (¢ day la

20%), dién tich tiép xtic véi nudc cua cac hat xi
mang va tro bay tang lén, lam tang luong nudce
yéu cau dé giit nguyén tinh linh dong. Cuy thé
trong truong hop nay l1a vuot qua 20%FA, do
linh dong cta vita giam xudng.

Thi nghiém cuong d6 chiu nén cua 4 mau
vita duge thuc hién & tudi 28 ngay. MAau Vmat
Grout M60 khoéng sir dung cho bay dat cuong
d6 79,7 Mpa (véi ty 16 Nude/Grout 1a 0,2). Két
qua thi nghiém ciing dong thoi cho thiy khi
%FA 1a 10%, cuong d6 vira giam khoang 10%,
tuy nhién khi ting ham luong tro bay 1én 20%
cuong do lai ting va gan bang vi mau dbi
chung khong st dung tro bay (76,4 Mpa so véi
79,7 Mpa). Nguoc lai, v6i mau vita FA30, khi
ham lugng tro bay tang 1én 30% thi cuong do lai
giam manh (Hinh 5).

Thanh phan hoa hoc cuta tro bay Pha Lai anh
huong 16n dén tinh chat co hoc cua vira xi
ming. Hau hét Cao trong tro bay déu ¢ dang
khoang tuwong tu nhu xi mang, nhu vay cling co6
hoat tinh cuong d6. Tuy nhién do ham lugng
CaO c6 trong tro bay kha thip nén khi cho vao
trong nudc nd khong thé hién kha ning dong ran
nhu xi méang va it déng gép vao hoat tinh dinh
Kkét. (Tro bay chi thé hién rd nét dic tinh
Puzolan nhd thanh phan SiO, vo dinh hinh két
hop véi san pham thiy hoa CH tir xi ming dé
tao ra C-S-H c6 tinh bén viing cao hon).
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Hinh 5. Sy thay doi cua cuong do chiu nén
0 tuodi 28 ngay cua cac mau vira theo
ham luong tro bay
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Chinh vi véy, khi thay thé 1 phan vita tu chay
bang tro bay thi cudong do chiu nén cua hdon hop
vita — tro bay c6 xu hudng giam. Tuy nhién, cac
hat tro bay c¢6 dang hinh ciu va min hon cac hat
xi mang. Khi st dung v6i ham lugng hop 1y, cac
hat tro bay s& lap day khoang tréng giira cac hat
Xi mang, tao nén cau trac dic chic hon va gop
phan cai thién cuong do. Piéu nay 1a vo cung
quan trong khi ty 16 N/CKD nho, cac hat xi
ming & rat gan nhau. Cu thé trong truong hop
nay, khi ham lugng tro bay 1a 20% tao ra thanh
phan hat t6t (thé hién qua thi nghiém d6 luu
dong), va cac hat tro bay dong vai tro dinh Kkét
va toi uu hoa vi cu tric cta da xi mang.

4. Két luan

Nhimg két qua thi nghiém da chi ra khi su
dung 20% tro bay Pha Lai két hop v6i Vmat
Grout M60 gitp nang cao tinh linh dong ma van
dam bao duoc cuong d6 chiu nén cua hon hop
vira. Piéu nay chi ra 20% tro bay 1a ham luong
hop 1y nhét khi két hop hai loai vat liéu nay véi

TAI LIEU THAM KHAO

nhau. Khong nhimng thé, khi st dung 20% tro
bay thi ¢ thé giam ty 1¢ N/CKD dé giit nguyén
dd luu dong (so vdi vita tu chay khong co tro
bay) va lam tang cuong d9. Mat khac khi sur
dung tro bay s& cai thién tinh bén viing ciia hon
hop vita nhu chéng thim, chéng an mon hoa
hoc do hoat tinh Puzolan cua vat liu nay.

Nghién ciru trong bai bao nay di chi ra tiém
ning to 16n dé két hop tro bay véi vita tyr chay,
nang cao hiéu qua kinh té k¥ thuat (gia thanh tro
bay ré hon nhiéu lan vira tu chay). Tuy nhién cac
két qua moi chi han ché & 1 loai tro bay va 1 loai
vira véi mot vai ty 16 két hop nhét dinh. Mdi loai
vita xi mang hay mdi loai tro bay lai c6 nhiing
tinh chit khac nhau, nén khi két hop lai s€ cho ra
nhing két qua khac nhau. Rat c6 thé dbi voi loai
vita ty chay khac va loai tro bay khac, ham lugng
tro bay tdi wu vé do luu dong khong dong thoi
cho ra két qua t6i wu vé cuong do chiu nén. Vi
vay can thiét phai tiép tuc nghién ctru & mé rong
pham vi ap dung cua tro bay.
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Abstract:
USE FLY ASH AS A MINERAL ADMIXTURE
IN SELF LEVELLING CEMENT GROUT TECHNOLOGY

This work aim to study the combination of self levelling cement grout and fly ash — a type of mineral
admixture. The used methodology is the replace a part of grout by fly ash at many different ratios
(from 0-30%) and the experiments for evaluating the workability (spreading) and strength (at 28
days age). The experimental results showed the optimum fly ash content and demonstrate the
possibility for the application of this mineral admixture in self levelling cement grout technology.
Keywords: Self levelling cement grout, Fly ash, Workability, Strength.
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