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Abstract. The use of mineral additives such as ground granulated blast furnace slag, fly ash,
... to replace a part of cement in concrete has received a lot of attention in recent times due to
its effect of improving chloride resistance and properties related to the durability of concrete
in aggressive environments. The paper presents the effect of binder types on the porosity and
chloride diffusion decay coefficient of high performance concrete (HPC). Three types of high-
performance concrete, including portland cement concrete (OPC), concrete containing 35%
ground granulated blast furnace slag (HPC1) and concrete containing 35% ground granulated
blast furnace slag and 20% fly ash (HPC2) with the same water-binder ratio of 0.30. They are
tested to determine porosity (r) and chloride diffusion coefficient (D¢) at 28, 56, 120 and 210
days. The study results show that the porosity and the chloride diffusion decay coefficient of
HPC are significantly affected by the type of binder used, the use of mineral additives such as
ground granulated blast furnace slag, fly ash reduces porosity and significantly improves
chloride diffusion decay coefficient of HPC. The chloride diffusion decay coefficients of
OPC, HPC1 and HPC2 concretes are 0.190, 0.384 and 0.617, respectively. Through
regression showed that there is a close relationship between chloride diffusion coefficient D
and porosity r.

Keywords: high performance concrete, porosity, chloride diffusion decay coefficient, ground
granulated blast furnace slag, fly ash.
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Tom tit. Viéc sir dung cac phu gia khoang nhu xi 10 cao, tro bay, ... dé thay thé mot phan xi
ming trong bé tdng di nhan duoc rat nhiéu sy quan tam trong thoi gian gan day do cac phu
gia khoang cai thién do chéng tham clorua va céc tinh chét lién quan dén d6 bén cua bé tong
trong cac mdi trudng xam thyc. Bai bao trinh by anh hudng cua loai chat két dinh dén do
rdng va hé sb suy giam khuéch tan clorua ciia bé tong tinh ning cao (HPC). Ba loai bé tong
tinh nang cao gdm bé tong xi mang podc lang (OPC), bé tong chira 35% xi 10 cao (HPC1), bé
téng chira 35% xi 10 cao va 20% tro bay (HPC2) c6 cuing ti Ié nudc - chat két dinh 14 0,30.
Chiing dugc thi nghiém dé xac dinh do rdng (r) va hé s khuéch tan clorua (Der) & cac do tudi
28, 56, 120 va 210 ngay. Két qua nghién ciru cho thiy rang do rong va hé s suy giam khuéch
tan clorua (m) cua HPC bj anh huong dang ké boi loai chat két dinh duoc sir dung, viéc sir
dung céac phy gia khoang nhu xi 10 cao, tro bay 1am giam do réng va cai thién dang ké hé s6
suy giam khuéch tan clorua cua HPC. Hé sé suy giam khuéch tan clorua m cua cac bé tong
OPC, HPC1 va HPC2 tuong ng la 0,190, 0,384 va 0,617. Thong qua hdi quy cho thdy méi
quan hé chat ché giira hé s6 khuéch tan clorua Do va d6 rdng .

Tir khoa: bé tong tinh ning cao, d6 rdng, hé sb suy giam khuéch tan clorua, xi 10 cao, tro bay.

© 2020 Truong Dai hoc Giao thdng vdn tai

1. PAT VAN PE

Dai voi cc két cu bé tong (KCBT) tiép xdc véi cac moi truong chira clorua nhu moi
treong bién, sau mot thoi gian st dung chidng s€ bi suy thoai. Su hu hai cia KCBT c¢6 thé la
do sy d&n mon cua bé tong, su an mon cua cot thép trong bé tdng hoac su két hop cua ca hai.
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Sy xam nhap cua céac ion clorua vao bé tong gy an mon cdt thép duoc coi la yéu té quan
trong nhit gay hu hai KCBT ¢ moéi trudng bién [1]. Céc ion clorua xam nhap vao bé tong va
tich tu trén bé mat cét thép, khi ndng do ion clorua tai bé mat cdt thép dat dén ngudng nong
d6 gay an mon, cét thép bat dau bi an mon va lam nat bé tong dﬁn dén giam cuong do lién két
gilra bé tong va cht thép, lam giam kha néng chiu lyc cua két cau. Ket qua 13, sy an mon cua
cot thép anh huong xau dén su an toan, kha niang str dung cua két cu bé tdng va lam giam
tudi tho cua ching [2].

Céc ion clorua trong bé tdng ton tai ¢ ba trang thai, d6 14 trang thai lién két hda hoc, trang
thai hap thu vét ly va trang thai tu do [3]. Cac ion clorua ¢ trang thai tu do c6 thé duoc ngan
cach bang dung dich giira cac 15 rdng. S6 lugng ion clorua ty do trong bé tong cang nhiéu
cang thiic diy nhanh qua trinh an mon cdt thép, cac ion clorua ty do chu yéu tir méi trudng
bén ngoai khuéch tan vao bé tong. Qua trinh khuéch tan clorua vao bé tong lién quan dén ham
luong clorua trong mdi truong va do thim cua bé tong [4, 5]. DBé han ché sy dn mon cbt thép
va kéo dai tudi tho ctia cac KCBT ¢ mdi truong bién, ngudi ta thuong s dung céc loai bé
téng bén co chira cac phu gia khoang nhu xi 10 cao (XLC), tro bay (TB) va muai silic (MS), ...
[6, 7, 8, 9, 10]. Viéc sir dung XLC va TB trong bé tdng ngoai viéc cai thién kha nang chéng
lai su x&m nhap clorua, ching con cé tac dung lién két cac ion clorua trong bé tong dé tao
thanh mudi Friedel (CsA.CaCl,.10H20) do sy c6 mat cua Al,Os trong XLC va TB [11, 12],
kha ning lién két nay lam giam céc ion clorua ty do c6 lién quan dén sy an mon cbt thép trong
KCBT.

Dé dam bao do bén cua cac KCBT ¢ méi truong bién, mot s6 nude da phat trién cac
phuong phap thiét ké do bén [13, 14, 15]. Céc thdng s6 chinh trong cac md hinh dy bao tuoi
tho cia KCBT tiép xUc véi méi truong bién 1a ham luong clorua bé mit bé tong Cs, ham
lugng clorua téi han gay an mon cua cot thép Cer, hé s6 khuéch tan clorua De va hé sb suy
giam khuéch tan clorua m (hé s6 tudi). Bic biét, hé sb D va hé sé m 1a cac thdng sé quan
trong va anh huong 16n nhat dén tudi tho caa KCBT [16, 17]. Theo [13, 14], hé s6 m cho cac
loai bé tong khac nhau dua trén loai chat két dinh va diéu kién méi truong tiép xdc bién. Tuy
nhién, cac nghién ciru trude day di chi ra rang su xam nhap clorua vao bé tong 1a mot qua
trinh phirc tap, phu thugc vao thoi gian va nhiéu thong sé khac nhau [18, 19]. Cac yéu té
chinh anh huong dén sy khuéch tan clorua vao bé tong bao gom ty 1¢ nudc - chat két dinh
(N/CKD), nhiét d6 méi trudng xung quanh, diéu kién tiép xuc, diéu kién bao dudng, loai xi
mang, loai va ham luong cac phu gia khoang st dung. Hién tai, khi sir dung cac mé hinh dé
du béo tudi tho cua cac KCBT ¢ méi trudng bién, phan Ién phai sir dung cac dit liéu lién quan
c6 san cdng bd & nudc ngodi vi ¢ trong nude thiéu cac dir lidu nay, diéu ndy co thé dan dén
két qua du béo tudi tho cia KCBT khdng dang tin cdy. Do vay can phai tich lity dir liéu thi
nghiém vé hé sb Da va hé sb m dé c6 thé du bao tudi tho cua cac KCBT & mdi trudng bién
dam bao d¢ tin cay.

Trong nghién cau nay, ba loai bé tong tinh ning cao gdm bé tong xi ming podc ling
(OPC), bé téng chura 35% xi 10 cao (HPC1), bé tdng chia 35% xi 10 cao va 20% tro bay
(HPC2) c6 cung ti 18 nudc - chat két dinh 1a 0,30 dwoc thi nghiém xac dinh d6 réng va hé sb
khuéch tan clorua ¢ cac do tudi 28, 56, 120 va 210 ngay. Tir cac két qua thu duoc, xac lap
duoc mdi quan hé giira 6 rdng r va hé sé khuéceh tan clorua D, va hdi quy xac dinh dwoc cac
hé s suy giam khuéch tan clorua m cua céc loai bé tong tinh ning cao.

2. VAT LIEU SU DUNG VA PHUONG PHAP THi NGHIEM
2.1. Vat ligu

P4 dam (P): St dung da dam Dmax = 19 mm, thanh phan hat va céc chi tiéu cua da dam

phu hgp véi TCVN 7570:2006. Cét (C): Str dung cat song (C) ¢6 mé dun do 16n Ma = 2,54,
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cac chi tiéu va thanh phan hat cua cat phi hop véi TCVN 7570:2006. Xi mang (X): St dung
xi mang PC50, cac chi tiéu cua xi mang PC50 phu hop véoi TCVN 2682:2009 va duoc trinh
bay trong Bang 1. Xi 10 cao (XLC): St dung XLC S95, céc chi tiéu caa XLC S95 phu hop vai
TCVN 11586:2016 va duoc thé hién trong Bang 2. Tro bay (TB): Str dung TB loai F, cac chi
tiéu cta TB phu hop véi TCVN 10302:2014 va dugc thé hién trong Bang 3. Phu gia siéu déo
(SD): Str dung phu gia siéu déo loai F phu hop voi TCVN 8826:2011.

Bang 1. Cac chi tiéu cta xi mang PC50.

TT Tén chi tiéu Pon vi Két qua TCVN 6260:2009
1 Cuong do nén: - 3 ngay MPa 29,4 M!n 25
- 28 ngay 53,8 Min 50
,  Thoi gian dong két: - Bat dau Phiit 130 Min 45
- Két thac 190 Max 375
3 Do on dinh thé tich mm 1,45 Max 10
4 Do nghién min trén sang 0,09 mm % 2,75 Max 10
5  Bé mit riéng cm?/g 3480 Min 2800
6 Ham lugng SO3 % 2,12 Max 3,5
7 Khbi luong riéng glcm® 3,12 --
8  Luong nudc tiéu chuan % 31,0 -
Bang 2. Céac chi tiéu cta xi 10 cao S95.
TT Chi tiéu Pon vi Kétqua TCVN 11586:2016
1 Khéi luong riéng glcm?® 2,87 >28
2  Bématriéng cm?/g 5145 > 5000
3 Chi s6 hoat tinh cuong do: - 7 ngay % - 75
- 28 ngay 98 95
4 Ty lédo luu dong % 111 >90
5 Doam % 0,2 <1,0
6  Ham lugng MgO % 7,5 <10,0
7  Ham lugng SO; % 1,18 <40
8  Ham lugng ion clorua % 0,017 <0,02
9  Ham luong mat khi nung % 0,88 <30
Bang 3. Céc chi tiéu cua tro bay loai F.
TT Chi tiéu Pon vi Kétqua TCVN 10302:2014
1 Tong ham lugng 6xit SiO; + Al,O3 + Fe,03 % 83,5 > 70
2  Ham lwgng CaO % 3,78 -
3 Ham luong SO; % 0,17 <3
4 Ham lugng CaOty do % 0 <2
5  Chisd hoat tinh ¢ 28 ngay % 87,11 > 75
6  Luong nudc yéu cau % 96,3 <100
7 Luong s6t trén sang 45um % 24,4 <34
8 Ham luong MKN % 6,3 <8
9  Ham lugng kiém c6 hai (kiém hoa tan) % 0,54 <15
10 Do am % 0,6 <3
11  Ham lugng ion clorua % 0,015 <01
12 Khbi lugng riéng glcm? 2,12 -
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Thanh phan bé téng xi mang duoc thiét ké tham khao theo tiéu chuan ACI 211.4R. Trong
nghién ctru ndy, ba loai bé tong tinh ning cao (HPC) c6 ti 16 N/CKD 14 0,30, gdm bé tong sir
dung 100% xi ming pooc ling (OPC), bé téng st dung 35%XLC thay thé xi ming (HPC1) va
bé tong str dung két hop véi 35%XLC va 20%TB thay thé xi mang (HPC2), thanh phan cia
cac loai HPC duogc ghi trong Bang 4.

Bang 4. Thanh phan ciia cc loai bé tong tinh ning cao.

Kihigubé tong X (kg) N (lit) XLC (kg) TB(kg) C(kg) D (kg) N/CKD SD (%X)

OPC 500 150 0 0 710 1120 0,30 1,35
HPC1 325 150 175 0 697 1120 0,30 1,35
HPC2 225 150 175 100 662 1120 0,30 1,35

2.2. Phwong phap thi nghiém
2.2.1. Ché tgo va bdo dwéng cac mau the

Céac mau tru bé tong kich thudc 100x200 mm duge dic va dudng ho theo TCVN
3105:1993, cac mau sau khi thao khudn duoc bao dudng ngam trong nudc ¢ nhiét do 25+20C
cho dén ngay thi nghiém.

2.2.2. Dj sut va cuwong d¢ nen

Két qua thtr do sut va thi nghiém xac dinh cuong d6 nén caia cac mau tru bé tong 100x200
mm & 3, 7, 28 va 56 ngay duoc trinh bay trong Bang 5.
Bang 5. Do sut va cuong do nén cua cac loai bé tong tinh nang cao.

Cuwong do nén (MPa)

Ki hiéu bé tong Do sut (cm)

3 ngay 7 ngay 28 ngay 56 ngay
OPC 8,0 55,73 68,13 81,89 84,47
HPC1 12,0 51,62 67,56 82,82 86,40
HPC2 15,0 48,07 64,53 76,57 82,93

2.2.3. Thi nghiém xdc dinh dé réng

Do rong cua cac mau bé tong duogc thi nghiém xéac dinh theo ASTM C642 [20]. Cac mau
thi nghiém dugc cat ra ter mau try 100x200 mm dam bdo thé tich cia mau thir khong dugc nho
hon 350 cn}S hodc khéng nho hon 800 g, mau phai dam bao khéng cé vét nat, gdy hoac canh
bi v&. D6 rong cua bé tong xi mang duoc tinh theo cdng thic:

B-A
r=——100 Q)
B-C

Trong do: A la khdi luong cua mau khoé (g); B 12 khéi luong ciia mau bao hoa trong nudc
s01 (g); C la khoi lugng cia mau bao hoa trong nudce sbi can trong nudce (g);

2.2.4. Thi nghiém xdc dinh hé sé khuéch tin clorua

D6 xam nhép clorua vao cac mau bé tong xi miang dugc thi nghiém xac dinh theo NT
Build 492 [21]. Cac mau tru ¢6 duong kinh 100 mm va d¢ day 50 mm duoc cat tir cac mau tru

dxh = 100x200 mm. Chuéan bi dung dich catot 1a 12 1it NaCl 10%; dung dich anot 1a 300 ml
NaOH 0,3 N. So do thi nghiém dién di nhu Hinh 1.

Pé do d6 sau tham nhap clorua, st dung dung dich AgNO3 0,1 M phun Ién bé mit cla
mau bé tong da dugc bé giy. Hé s6 khuéch tan clorua & trang thai khong 6n dinh duoc xéac
dinh theo phuong trinh:
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Hinh 1. So d thi nghiém xéc dinh hé sé Dq.

Trong d6: D 13 hé s6 khuéch tan clorua ¢ trang thai khong 6n dinh (10722 m?/s); U la gia
tri cia dién ap sur dung trong qua trinh thi nghiém (V); T 1a gia tri trung binh cua nhiét do ban
dau va nhiét do khi két thuc thi nghiém trong dung dich anot (NaOH 0,3 M) (°C); L 14 chiéu
day cta mau thir (mm); x4 1 gia tri trung binh cta d6 sau tham nhap clorua vao mau thir
(mm); t 1a thoi gian thi nghiém (h).

3. KET QUA THi NGHIEM VA THAO LUAN
3.1.Porong r
D6 rong cua cac loai bé tong tinh ning cao dugc thi nghiém & 28, 56, 120 va 210 ngay

tudi. Két qua thi nghiém d6 rdng 1a gia tri trung binh ctia 3 mau va dugc thé hién trén Hinh 2.
9.0

—e— OPC —a—HPC1 ——HPC2
7.35
7.0 A 6.38

6.0 4

8.0 4
6.73

6.00

5.0

Do rong (%)

4.0
3.0 4

2.0 1

1.0

0 50 100 150 200 250
Thoi gian (ngay)

Hinh 2. D6 rong clia cac loai bé tong tinh ning cao theo thoi gian.

Hinh 2 cho thdy d¢ rdng cua tat ca cac bé tong déu giam dan theo thoi gian. Do rdng cua
cac bé tong HPC1 va HPC2 giam dang ké & moi do tudi so voi bé tong OPC, dic biét bé tong
HPC2 co6 do rong giam rat sau theo thoi gian. Bo rong ctia cic loai bé tong HPC1 va HPC2 &
cac dd tudi 28, 56, 120 va 210 giam lan luot 14 0,98%, 0,94%, 1,51%, 2,48% va 1,23%,
1,42%, 2,2%, 3,12% so voi bé tong déi chung OPC. Vi¢ce gidm do réng cua bé tong HPC1 la
do cac hat XLC c6 d6 min 16n hon céac hat xi ming nén chiing c6 kha ning chén 1ap vao cac
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ké hé giita cac hat xi ming din dén lam giam d6 rdng; d6i voi bé tong HPC2, trong chlng cé
3 loai hat min ¢6 d§ min khac nhau 1a xi mang, XLC va TB nén sy chén lép gitra cac hat hi¢u
qua hon dan dén chiing c6 do rdng bé nhit. Ngoai ra, cac phan ing puzolan ciia XLC va TB &
cac do tudi mudn ciing gop phan 1am ting d6 dic va giam do réng cua bé tong HPC1 va
HPC2 theo thoi gian [6, 7, 8, 9, 10, 12, 19, 22].

3.2. Hé s6 khuéch tan clorua Dci

Hé sb khuéch tan clorua cua cac loai bé tong tinh nang cao dugc thi nghiém ¢ 28, 56, 120
va 210 ngay tu01 va xac dinh theo cong thire (2). HE s6 khuéch tan clorua Dg 14 gia tri trung
binh cta 3 mau thi nghiém va du’oc thé hién trong Bang 6.

Hinh 3. Thi nghiém dién di va do chiéu sau xdm nhap clorua trong cic mau bé tong.

Bang 6. Hé s6 khuéch tan clorua cia cac loai bé tong tinh ning cao.

D (102 m?/s)

Ki hi¢u bé tdng

28 ngay 56 ngay 120 ngay 210 ngay
OPC 7,116 6,382 5,555 4,664
HPC1 3,220 2,450 1,905 1,441
HPC2 3,002 1,884 1,300 0,844

Két qua ¢ Bang 6 thay rang bé tong ddi ching OPC c¢6 h¢ sb Dq cao nhat, tiép dén 1a bé
téng HPC1, bé tong HPC2 c6 hé sé khuéch tan clorua thap nhat & moi lta tudi. Hé sé D cuia
bé tdng OPC & cac do tudi 28, 56, 120, 210 ngay cao hon khoang 2,14; 2,53; 2,83; 3,14 lan so
véi bé tong HPC1; va cao hon khoang 2,37; 3,39; 4,27; 5,28 Ian so vaGi bé tong HPC2. Cé4c bé
tong HPC1 va HPC2 ¢ d6 tham clorua thap hon rat nhiéu so véi bé tdng OPC la do chiing c6
d6 rdng bé (Hinh 2) va do hiéu qua cua cac phan tng puzolan & do tudi muon.

3.3. Dw doan hé sb suy giam khuéch tan cloruam

Hé sb khuéch tan clorua cua bé tong giam dan theo thoi gian do cau trdc 16 rong cua
ching dan dugc hoan thién va lap day béi cac san pham hydrat hoa. Phuong trinh thé hién su
phu thudc thoi gian cua hé so khuéch tan clorua dugc hién thi nhu sau [13, 14, 15, 21]:

D(t) = D2s (t%gj 3

~ Trong d6: D(t) 1a h¢ s6 khuéch tan clorua ¢ tudi t (ngay); Dzs 2 h¢ s6 khuéch tén clorua ¢
tudi 28 ngay; m la hé so suy giam khuéch tan clorua.
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Tur cac sb lidu thuc do duge ¢ Bang 6, hdi qui theo phuong trinh (3) dya trén phuong
phap binh phuong bé nhat, xac dinh duoc cac hé sd suy giam khuéch tan clorua m va hé sé
xéc dinh R? dugc thé hién trong Hinh 4 va Bang 7. R3 rang viée sir dung két hop giita XLC va
TB trong bé tong tinh ning cao cai thién rat 1on hé sé m, diéu nay s& dan dén gia ting tudi tho
cia KCBT ¢ mdi trudng bién.

8.0 5 <
Hoi quy OPC = = Hoi quy HPC1
70 | - - Hoi quy HPC2 # Thuc nghiém OPC
A Thuyc nghiém HPC1 ® Thuc nghiém HPC2
- 607 mOPC= 0,190
& 2=
Zso R2=0,976
S
34.0 :
o]
A 3.0 1 K\ -~ mHPCl = 0 384
. --_ R? =0,996
20 ~. R S
-~ —a
1.0 { mP2=0,617 — i —— .
R?=10.995
0.0 T T T T
0 50 100 150 200 250

Thoi gian (ngay)

Hinh 4. Hoi quy xac dinh hé sb suy giam khuéch tan clorua m cua céc loai bé tong

7.5 35
70 | Bé tong OPC Bé tong HPC1 .
= D= (1.311r - 2.462).1012 3.0 D = (0.13812 - 0.804r +2.632).10-12
Lo65 R?=0.987 g R*=0.976
L 60 23
% )
2 55 720 |
5.0
5
45 | * 1
4.0 ‘ ‘ ‘ ‘ 1.0 ‘ ‘ ‘ ‘
5.0 55 6.0 6.5 7.0 7.5 2.0 3.0 4.0 5.0 6.0 7.0
Do rong (%) Do 1dng (%)
35
30 | Bé tong HPC2 .
> D =(0.1531% - 0.769r + 1.860).10°12
= R2=10.969
NE 2.5
S 20 |
Z
A 15
1.0 4
0.5 T T . T .
1.0 2.0 3.0 4.0 5.0 6.0 7.0
D rong (%)

Hinh 5. Quan hé giira hé s6 khuéch tan clorua D¢ va d0 rong r ctia cac loai bé tong

Theo [14], hé s6 m cia cac loai bé tong chira XLC va TB dugc tinh theo cong thirc:

m=02+04| 18, XLC
50 70

(4)

i3

Két qua tinh hé sb MLifesss theo cong thue (4) dugc ghi trong Bang 7. Ta thay doi voi bé
tong OPC va HPC1, hé s6 m nho hon so véi hé s6 MLiresss khoang 4,85% va 4,10%; trong khi

bé tong HPC2 c6 hé sé m 16n

hon Myiresss khoang 10,17%.
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Bang 7. Hé s suy giam khuéch tan clorua m ciia cc loai bé tong tinh ning cao.

Ki hiéu bé tong Mthuc nghiem R? My ife365 (Mthe nghiem - Mife3ss)/MLife365
OPC 0,190 0,976 0,20 - 4,85%
HPC1 0,384 0,996 0,40 -4,10%
HPC2 0,617 0,995 0,56 +10,17%

Quan h¢ gitra hé s6 khuéch tan clorua va do rSng duoc biéu dién trén Hinh 5. Ta théy
quan hé giira hé s6 khuéch tan clorua va d6 rong cua cac bé tong HPC1 va HPC2 c6 dang mot
duong cong. Trong khi voi bé tong OPC, quan hé giita D va r lai ¢6 dang gan tuyén tinh,
diéu nay co thé giai thich 13 do bé tong OPC c6 hé sb suy giam khuéch tan clorua m nho va sy
giam d¢ rong theo thdi gian cham, hon nita thodi gian thi nghiém xac dinh D va r trong nghién
ctru nay chua du dai (210 ngay).

4. KET LUAN

Céc két luan sau day dugc rut ra tir nghién ctru nay nhu sau:

Céc loai bé tong tinh niang cao HPC1 va HPC2 cai thién vi cau tric, giam d6 rong dang
ké so v&i véi bé tong OPC ¢ moi ltra tudi. Theo thoi gian, vi cau truc cua cac bé tong HPC1
va HPC2 cang day dac nho hi¢u ung puzolan.

Kha nang chéng lai sy xam nhép clorua cua bé tong HPC1 va HPC2 cao hon déng ké so
v6i bé tong OPC ¢ moi lra tudi. HE s6 Deicua bé tong OPC ¢ 28 va 210 ngay cao hon khoang
2,14 va 3,14 lan so vaéi bé tong HPC1; va cao hon khoang 2,37 va 5,28 lan so vagi bé tong va
HPC2.

Hé sb suy giam khuéch tan clorua (m) cta cac loai bé tong tinh ning cao phu thudc chi
yéu vao loai chat két dinh, viéc st dung cac phu gia khoadng nhu XLC va TB cai thién dang ké
hé s6 m, dic biét bé tong str dung két hop ciia 35%XLC va 20%TB (HPC2) cho gia tri m cao
gap khoang 3,25 lan so véi bé tong OPC va cao gép 1,61 1an so v6i bé tong chira 35%XLC
(HPC1).
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