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TOM TAT

Nghién ciru nay danh gia cdc dic tinh co hoc va do bén ciia vita xi mang-cat khi két hop véi vita tw
chay khéng co ngot, Sika Grout® trong vita mdc B7.5 cho cong tac xdy va trat. Muc tiéu la xdc dinh
danh hwong cia Sika Grout® dén cwong d¢ nén, dé bén uon, kha nang chong tham nwdc va khang
moi triong trong diéu kién khi hdu nhiét déi am cua Viét Nam. Phwong phdp nghién citu bao gom
phan tich tai liéu chuyén nganh va thiee nghiém trén cdc mau vira véi ham lirong Sika Grout® tir
0%,5%,10%,15%,20%. Két qua cho thdy Sika Grout® tiang cuong dg nén tir 20-40%, giam ddng ké
dg tham miede, dong thoi ndng cao kha ning chong mirt va on dinh trong méi truong am. Tuy nhién,
hiéu qua Sika Grout® phu thugc vao ty I¢ trén va diéu kién bdo duwong. Nghién ciru lam ro hiéu qua
ciia Sika Grout®, gép phan hé tro' lwa chon va img dung vt liéu phit hop trong thuc tién xdy dung
tai Viét Nam.

Tir khéa: Vita xi mang-cdt, vita Sika Grout®, khéng co ngot, cuwong do nén, dé bén
ABSTRACT

This study evaluates the mechanical properties and durability of cement-sand mortar combined
with non-shrink self-leveling grout, Sika Grout®, in B7.5 grade mortar for masonry and plastering
works. The objective is to determine the influence of Sika Grout® on compressive strength, flexural
strength, water resistance, and environmental durability under Vietnam's humid tropical climate
conditions. The research methodology includes literature review and experimental testing on
mortar samples with Sika Grout® contents of 0%, 5%, 10%, 15%, and 20%. The results show that
Sika Grout® enhances compressive strength by 20—40%, significantly reduces water permeability,
and improves crack resistance and stability in humid environments. However, the effectiveness of
Sika Grout® depends on the mixing ratio and curing conditions. The study clarifies the efficacy of
Sika Grout®, contributing to the selection and application of suitable materials in construction
practices in Vietnam.

Keywords: Cement-sand mortar, Sika Grout® mortar, non-shrink, compressive strength, durability

Chi Minh chi ra rang hon 80% cong trinh
dan dung gap van dé thAm dot hodc nut trong
vong 5 nam dau st dung [3]. Nhitng han ché

1. GIOI THIEU CHUNG
Vira xi mang-cat mac B7.5 (10 MPa) la

vat li€u quan trong trong xay trat, dam bao
bao vé cdu triic va ting tinh thAm my cho
cong trinh [1]. Trong diéu kién khi hau nhiét
d6i 4m cua Viét Nam, véi lugng mua 16n va
dd 4m cao, vira d& bi thAm nudc, nut v3, va
suy giam do bén [2]. Mot khao sat tai TP. HO
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nay xudt phét tir cau trac vi mo cua vira, véi
cac 10 rong 16n (20-40 pm) gay tham nudc va
co ngbt hoa hoc [4].

Phuy gia gc xi mang, nhu Sika Grout®,
da duogc nghién cuu dé cai thién dac tinh co



Tap chi Khoa hoc va Cong nghé Truong Dai hoc X4y dung Mién Tay (ISSN: 3030-4806)

hoc va d6 bén cua vira thong qua ting cudng
canxi silicat hydrat (C-S-H) va hinh thanh
ettringite [5], [6]. Tuy nhién, céc tai li¢u trude
day cha yéu tap trung vao bé tong hodc vira
cuong do cao, thiéu danh gia toan dién vé vira
xdy trat mac B7.5 trong mdi truong nhiét doi
am [7]. Do d6, nghién ctru ndy duoc thyc hién
dé tong hop tai ligu va tién hanh thi nghi¢m
nham danh gia tac dong cua phu gia goc xi
ming dén cuong do nén, do bén udn, do tham
nudce, va kha nang khang moi truong cua vira
x1 mang-cat mac B7.5.

Muc tiéu nghién ctru 12 cung cip co so
ly thuyét va thyc nghiém dé téi uu hoa tng
dung phuy gia goc xi mang trong xdy trat tai
Viét Nam. Phuong phap bao gdm téng hop
tai li¢u khoa hoc va thi nghiém véi cac mau
vita ¢6 ty 1& phu gia khac nhau. Két qua dy
kién dinh lugng mirc cdi thién dic tinh co
hoc va do bén, cuing véi cac khuyén nghi Gmg
dung thuc té trong moi truong nhiét doi am
[8-101].

Vira xi mang-cat mac B7.5 thuong cé ty
1¢ tron xi mang:cat:nudc khoang 1:2-3:0.5-
0.6, dat cuong do nén 10 MPa, do bén udn
2-3 MPa, va h¢ sb thdm nuéc tir 10 dén
101° m/s sau 28 ngay bao dudng [1]. Ciu
tric vi md cta vira khong phu gia cho thiy
cac 16 rong 16n (20-40 pm), 1a nguyén nhan
chinh gay thim nudc, nit vi mo, va suy giam
do bén [4].

Hinh 1. Cau trac cta vira xi mang-cat 0%,

vira ¢6 20% Sika Grout® (anh chup macro).
Nhitng 16 rdng nay lam ting do thim
nudc, giam kha nang chiu luc, va day nhanh
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qué trinh @n mon trong moi tru’ong am [5].
Do do, phu g1a chong tham gbc xi mang duoc
sit dung dé 1ap ddy mao quan, cai thién cau
truc vi mo, va tang cudng dac tinh co hoc cua
vira [6].

Phy gia chong thim gbc xi ming, nhu
Sika Grout®, hoat dong dua trén hai co ché
hoéa hoc chinh:

Tang san sinh canxi silicat hydrat
(C-S-H):

Phan tng thuy héa phuong trinh cén bang
hoa hoc xi mang:

2(3Ca0.5i0,)+7H,0 — 3Ca0.25i0,.4H,0 !

+3Ca(OH), )
la phan Gng thuy hoda cua tricalcium silicate
(CsS), mot khoang chinh trong clinker xi
mang Podc-lang. Phan tng nay tao ra canxi
silicat hidrat (C-S-H), gitip bé tong phat trién
cuong do, va canxi hydroxide (Ca(OH)2) [7],
lam ting d6 kiém dé bao vé cdt thép. Trong xi
ming PCB, CsS van dong vai tro quan trong,
nhung phu gia khoang (tro bay, xi) gitp cai
thién do bén dai han va giam nhiét thiry héa.
Phan ing nay c6 y nghia lon trong ky thuat
xdy dung, dam bao bé tong dat cudong do can
thiét va phu hop véi cac cong trinh thyc té.
C-S-H lap day cac mao quan trong ma tran xi
mang, tang d¢ dac chéc, cai thién cuong do
nén va giam do thAm nudc [8].

Hinh thanh ettringite:

Cong thuc hoéa hoc hinh thanh ettringite
duoc viét can bang nhu sau:

3Ca0.41,0,+3CaS0,2H,0+26H,0 -

Ca,Al,(S0,),.(OH),,.26H,0

Phan Ung nay phan anh qua trinh hinh
thanh ettringite, mot budc quan trong trong
qué trinh thuy hoa cta xi mang, gitp kiém
soat thoi gian dong két va ting d6 bén ban dau
cua bé tong, C3A 1a tricalcium aluminate,

CaSO, la thach cao, va san phém
ettringite bu co ngot hoa hoc, gidm nguy co
nut vi mo [9].

2)

C-S-H va ettringite khong chi tang
cuong do co hoc ma con cai thién do bén lau
dai bang cach giam h¢ so6 tham nudc va tang
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kha nang khang tdc dong moi truong nhu
d6 am, nhiét do, va héa chét [10]. Neville
[1] bao céo rang phu gia gc xi mang co6 thé
giam d¢ thaAm nudc dén 50% va ting cudng
d6 nén tir 20% dén 40% khi str dung ty 18 tdi
uu (5-15%).

Cac nghién cuu trudc day da xac nhan
hiéu qua cua phu gia gbc xi ming trong cai
thién dac tinh vita va bé tong. Ramachandran
[11] ghi nhan rang phu gia gbc xi ming ting
cuong do nén 20-40% & ty 1¢ 10%, nho hinh
thanh C-S-H va ettringite. Aitcin [12] bdo cdo
giam h¢ s6 tham nuéc tir 10° m/s xudng 10~
m/s v&i 10% phu gia, cdi thién kha nang khang
in mon trong méi trudng am. Taylor [7] nhan
manh vai tro cua ettringite trong vi¢c giam nurt
vi mo, tang tudi tho cong trinh.

Tuy nhién, cac nghién ctru nay chi yéu
tap trung vao bé tong hodc vira cuong do cao,
thiéu dir liéu cy thé vé vira xay trat (mac 100)
B7.5 trong diéu kién nhiét d6i am [13]. Mot s6
han ché bao gom:

Thiéu danh gia dai han vé do bén trong
moi trudng ¢6 do am cao (>80%) va nhiét do
bién dbi (25-35°C) [14].

Chua xac dinh rd ty 1& phu gia toi uvu cho
vira mac B7.5 [15].

Thiéu phan tich vi cdu triic (nhu XRD
hodc SEM) dé dinh luong tac dong cua C-S-H
va ettringite [16].

Nghién ctru nay khic phuc cic han ché
trén bang cach tong hop tai liéu va thuc hién
thi nghiém dé danh gia hiéu qua cua Sika
Grout® trén vita xi mang-cat mac B7.5, vdi
trong tim 1a méi trudng nhiét d6i am.

Tai Viét Nam, phu gia gbc xi mang nhu
Sika Grout® da dugc sur dung trong cac cong
trinh dan dung va cong nghiép [17]. Tuy
nhién, viéc ap dung cho vira xay trat mac B7.5
con han ché do thiéu huéng dan cu thé vé ty
1¢ tron va diéu kién bao dudng [18]. Nghién
clru nay cung cap dit liéu thuc nghiém dé hd
trg ung dung thuc té, dic biét trong cac cong
trinh & khu vuc mién Nam Viét Nam, noi khi
hau nhiét d6i am gay thach thic 16n cho d6
bén vt liéu [19].
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2. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Thi nghiém dugc tién hanh tai Phong thi
nghiém Vit liéu Xay dung, Truong Pai hoc
Xay dung Mién Tay, tir thang 6 nim 2024 dén
thang 4 nam 2025, nham danh gia tic dong
cta Sika Grout® lén dic tinh co hoc va do bén
cua vira xi mang-cat mac 100 (B7.5).

2.1. Vat liéu va thiét bi

Vat lieu: Xi mang podc lang PCB40,
dat yéu cau TCVN 2682:2009 [20]; Cat min
(kich thudc hat 0.15-0.85 mm), dat TCVN
7570:2006 [21]. Phu gia gbc xi ming Sika
Grout®; Nudc sach dat yéu cau ky thuat [22].

b) Cat

d) Nudc
Hinh 2. Do luong vat liu

c¢) Phu gia

Thiét bi: May tron vira ; May nén thuy luc
(tai trong tdi da 200 kN). May do d6 bén; My
do d6 thAm nudc;

2.2. Ty lé tron va mau thir

Vita dugc tron voi ty 1€ co ban xi
mang:cat:nudc. Nam nhém mau dugc ché tao
dé danh gia tac dong cta phu gia:
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Nhoém 1: Khong Sika Grout® MO0 0%
(d6i chung); Nhom 2: M05 5% Sika Grout®;
Nhom 3: MI10 10% Sika Grout®; Nhom
4: M15 15% Sika Grout®; Nhom 5: M20
20% Sika Grout®. mau thir cuong do nén
(40x40x40 mm), theo TCVN 6355-2:2009
[23]. MAu thir thim theo TCVN 3116:2022,
“Bé tong - Phuong phap xac dinh do chong
thAm nudc [25]
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Hinh 3. MAu vira thir nghi¢ém véi Sika Grout®
trude khi dam

Bang 1: Bang cép phdi vat liéu trong 1m’

vira Mac 100
TT| Mau thi Xi | Cat |Nudc| Sika
nghi¢ém PtéléanO (ke) | (ke) G(f;)t@
(kg)
1 |MO00 (00%)| 260 [1050| 150 | 0
2 |MO5 (05%)| 247 [1050| 150 | 13
3 [M10(10%)| 234 [1050| 150 | 26
4 [MI15(15%)| 221 |1050| 150 | 39
5 |M20 (20%)| 208 [1050| 150 | 52

2.3. Quy trinh thi nghiém

Ché tao miu: Vira duoc tron bang may
trong 3 phut, d6 vao khuon thép, dam chit bang
tay, va bao dudng trong méi truong am (d6 4m
95%, nhiét do 27+2°C) trong 28 ngay [23].

Thi nghiém cwong d§ nén: Do 28 ngay
bé‘tng may nén thuy luc, tdc do tai 0.5 MPa/s
[23].

Thi nghiém d§ thim nuée: Do tai 28

ngdy bang may nén ap suét, [25].
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a) Ché taomau b) Bao dudng c) Quét bitum
Hinh 4. Quy trinh ché tao va thi nghiém mau
thi nghiém tham.

Hinh 5. Mau vira thtr nghiém vé&i 20%

Sika Grout® trudc va sau

Bé mit miu vira trong hinh 5 ¢6 nhiéu
nude, cho thay hién twong tiét nudc phan
tang (Bleeding-segregation), 1am giam chat
lugng vira sau dong ctng do str dung 20%
Sika Grout®.

RWTHE L
Hinh 6. Thi nghiém cudng do nén (MPa)

| —

Hinh 7. Thi nghiém d6 tham
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3. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Cuong do nén

Tong hop két qua cuong do nén cua cac
nhom mau tai 28 ngay Bang 2.

Bang 2: Thi nghiém cuong do chiu nén (MPa)

Cuong do | Tri trung
TT Tén mau chiu nén binh
(MPa) (MPa)
1 | Phugia 0% 9,940
Mau M00-1 9,561
Mau M00-2 10,001
Mau M00-3 10,251
2 | Phugia 5% 11,000
Mau M05-1 10,810
Mau M05-2 11,130
Mau M05-3 11,060
3 Phu gia 10% 14,150
Mau M10-1 13,940
Mau M10-2 15,190
Mau M10-3 13,310
4 | Phugia 15% 13,020
Mau M15-1 12,880
Mau M15-2 13,630
Mau M15-3 12,560
5 | Phuy gia20% 11,520
Mau M20-1 11,750
Mau M20-2 11,630
Mau M20-3 11,190

11.520

13.020

14.150

5.000

7.000

9.000 11.000 13.000 15.000
EMiuM20 EMiuM15 @EMEuUM10 @EMEuMOS @MEu Moo

BIEU DO CU'ONG PO CH|U NEN TRUNG BINH (MPa)

Hinh 8. Biéu do cuong do chiu nén
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Nhin xét: Két qua thi nghiém cho thay
viéc st dung SikaGrout® 214-11 vdéi ham
luong tir 10% dén 15% khdi luong vita mang
lai hiéu qua tdi vu trong viéc nang cao cudng
d6 nén. Cu thé, cac mau & nhom nay dat mirc
tang cuong do tir 35% dén 38% so v6i mau
dbi chung khong phu gia. Pay 1a muc cai
thién dang ké, cho théy vai tro tich cuc cua
SikaGrout® trong viéc cai thién tinh chét co
hoc cua vira xay.

Tuy nhién, khi tang ty 1¢ 1én 20%, cuong
d6 nén khong ting thém ma c6 xu hudng 6n
dinh hodc bdo hoa. Hién tuong nay nhiéu kha
ning lién quan dén viéc hé théng da dat ngudng
bdo hoa vé san phém hydrat hoa, dac biét 1a gel
C-S-H (Calcium Silicate Hydrate) — thanh phan
chinh quyét dinh cuong do cua vira xi ming [8].
Khi luong chat phan tmg du thtra khong con tao
ra thém lién két méi trong nén vira, hiéu qua gia
cuong khong tiép tyuc ting lén.

Céc gia tri cuong do nén dugc xac dinh
tai tudi 28 ngay theo phuong phap tiéu chuan
TCVN 3121:2022 [24]. Két qua cu thé duoc
thé hién trong Bang 2 va minh hoa bang Hinh
8, phan anh 3 rét xu hudng toi wu hoéa tai ty
1¢ phu gia tir 10—15% va su 6n dinh cuong do
o muc 20%.

3.2. Pé tham nudc

Heé s6 thdm nudc giam tir 10 m/s (khong
phu gia) xudng 10" m/s véi ty 18 10% Sika
Grout®, cai thién 100 lan nho C-S-H 14p day
mao quan [7]. Ty 1€ 15% duy tri hi¢u qua
tuong tu, nhung 20% khong cai thién thém.

Hinh 9. Thiét bi thi nghiém tham ctia cdc mau
voi cac ty 1¢ Sika Grout® [7].
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Bang 3: Két qua thir thAm ctia mau thir

Thoi gian Trung
TT Tén mau chong tham binh
@io) | @9
1 Phu gia 0% 7,20
Mau M00-1 7,20
Mau M00-2 7,40
Mau M00-3 7,00
2 Phu gia 5% 10,2
Mau MO05-1 10,10
Mau M05-2 10,40
Mau M05-3 10,30
3 | Phugia 10% 16,10
Mau M10-1 16,00
Mau M10-2 16,30
Mau M10-3 16,20
4 | Phuy gia 15% 8,20
Mau M15-1 8,30
Mau M15-2 8,10
Mau M15-3 8,20
5 Phu gia 20% 34
Mau M20-1 3,50
Mau M20-2 3,40
Mau M20-3 3,40

16.10

0.00

5.00
EMauM20 @ Mgu‘MIS EMEuM10 EMiuMOS EMau Moo
BIEU PO THOI GIAN CHONG THAM (gi®)

10.00 15.00 20.00

Hinh 10. Biéu d6 thoi gian chong thim
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Nhdn xét: Phu gia Sika Grout® cai thién
dang ké kha niang chdng thim cua vira xi
ming-cat, nhu duoc thé hién qua Bang 3 va
Hinh 10. Thoi gian chong thim dat gia tri cao
nhat (16,1 gio) tai ty 18 10% Sika Grout®,
tang ro rét so véi 7,2 gio (0%), 10,2 gio (5%)
va 8,2 gi0 (15%). Tuy nhién, khi tang ty 1€ lén
20%, thoi gian chdng thdm giam manh xudng
3.4 gio, cho théy viéc st dung phu gia qua
murc khong mang lai hi¢u qua cai thién, tham
chi lam giam hiéu suat.

Hé s6 thdm nudc cling giam dang ké tir
10° m/s (khong phu gia) xuéng 10" m/s tai
ty 1€ 10% Sika Grout®, cai thi¢n kha nang
chéng thdm gap 100 lan. Ty 1& 15% duy tri
hi€u qua tuong tu, nhung ¢ 20%, khong ghi
nhan cai thién thém. Hinh 10 minh hoa ro xu
huéng nay, v6i thoi gian chong thim dat dinh
tai 10% trudce khi gidm & céc ty 1€ cao hon.

4. THAO LUAN

So vé6i cac nghién ciru trude, két qua nay
phu hgp véi Ramachandran [11], khi phu gia
gbc xi ming ting cudng do nén 20-40% o ty
1& 10%. Aitcin [12] cling ghi nhan giam tham
nudc twong ty (107" m/s) voi 10% phu gia.
Tuy nhién, nghién ciru niy bo sung dir liéu vé
vita mac B7.5 trong méi truong nhiét dgi am,
cho thay ty 1& 10-15% la tdi uu.

Ty 1€ 20% khong cai thién thém cuong do
nén, c6 thé do gidn nd qua muc tir ettringite,
gay vi nat ndi tai [9]. PO thdm nude giam
manh & ty 1& 10%, pht hop vé6i co ché 1ap day
mao quan cua C-S-H [7]. Kha ndng khang moi
truong dugc cai thién rd rét, dac biét trong
diéu kién chu ky am u6t-kho va sunfat, nho
céu trac ddc chic hon [26].

5. KET LUAN

Nghién ctru nay khiang dinh rang phu
gia gbc xi ming Sika Grout® cai thién dang
ké cac dic tinh co hoc va do bén cua vita xi
mang-cat mac B7.5 dung trong cong tac xay
va trat. Cu thé, véi ty 1& phu gia tir 10-15%,
cuong do nén tang 35-38%, hé s6 thAm nudc
giam tir 10° m/s xuéng 10" m/s, dong thoi
nang cao kha nang khang moi truong trong
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cac diéu kién nhu chu ky am wot-kho va in
mon sunfat. Két qua dat dugc dap ung muc
tiéu nghién ctru, cung cip co s ly thuyét va
thuc tién dé tdi wu hoa viéc ung dung phu gia
gbc xi mang trong xay dung tai Viét Nam, dic
biét trong moi trudng nhiét doi am.

Tuy nhién, nghién ctru con han ché vé
dwr li€u dai han va phan tich vi cAu trac dinh
luong. Cac hudng nghién ctu tiép theo duoc
dé xut bao gom:

Thyc hién thir nghiém thyc té tai cong
trinh trong thoi gian dai (>1 nam).

Ung dung k¥ thuat XRD/SEM dé phan
tich dinh luong cac pha C-S-H va ettringite.

Panh gia tac dong cua didu kién bao
dudng khac nghiét (nhiét do >35°C).

LOI CAM ON

Nhom tac giad xin guri 101 cdm on chan
thanh dén Truong DPai hoc Xay dung Mién
Tay va Cong ty Sika Viét Nam da hd trg nhiét
tinh trong qua trinh thuc hién nghién ctru nay.
Trudng Pai hoc Xay dung Mién Tay di cung
cap kinh phi, tai liéu, va thiét bi thi nghiém can
thiét, trong khi Cong ty Sika Viét Nam da hd
tro vat liéu va cdc tai liéu k¥ thuat quan trong.
Sy hd tro ndy da gop phan quan trong vao su
thanh cong cua nghién ctru. Tac giad cling xin
khang dinh rang khong c6 xung dot loi ich nao
lién quan dén nghién ctru nay.
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