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NGHIEN CUU ANH HUONG CUA THACH CAO VA XI MANG ALUMIN
PEN TiINH CHAT CUA CHAT KET DIiNH TREN CO SO XI MANG
POOC LANG SU DUNG TRONG BE TONG BOT KHONG CHUNG AP

STUDY OF THE EFFECT OF GYPSUM AND ALUMINA CEMENT
ON THE PROPERTIES OF BINDER ON THE BASIS OF
PORTLAND CEMENT USED FOR THE PREPARATION

OF NON-AUTOCLAVED FOAM CONCRETE

Tang Van Lam'?, Vii Kim Dién’, Bulgakov Boris Igorevich?
' Truong Pai hoc M6 - Pia chét, Email: lamvatang@gmail.com; kimdienxdtb@gmail.com
? Truong Pai hoc Xay dung Qudc gia Matxcova - Lién bang Nga, Email: fakultetst@mail.ru

TOM TAT: Mot trong nhitng nhuoc diém chinh ctia cong nghé bé tong bot khong chung ap 13 sy co ngdt
vat Iy cua xi mang podc ling. Két qua 13, & giai doan dau qua trinh hydrat hoa cta xi mang da xay ra su
giam kich thudc san pham duogc ché tao tir loai bé tong nay. Bai bao nay trinh bay nghién ciru anh huong
ctia ham lugng thach cao (TC) va xi mang alumin (XA) dén d6 no thé tich va cuong d6 nén ciia chat két
dinh trén co s6 xi mang podc lang (X) dugc sur dung trong bé tong bot khong chung ap. Nghién ctru da st
dung céc vat liéu va tiéu chuan hién hanh ciia Lién bang Nga. Pong thoi ap dung phuong phap bé mat tam
gidc déu dé mo ta anh huong cta ba yéu tb 1a ham lugng cta X, XA va TC dén do no thé tich cua chat két
dinh va cudong d6 nén ctia vira tir chat két dinh. Két qua nghién ctru da chi ra rang d¢ né thé tich 16n nhét
ctia hé chat két dinh nghién ctru 1a 16,725 mm tai ty 18 X = 41,84%; XA = 29,22% va TC = 28,94%. Khi d6
tinh toan dugc cuong do nén & tudi 28 ngay cliia miu vira thu dwoc tir hdn hop véi ty 16 trén 1a 28,38 MPa.

TU KHOA: Thach cao, xi ming podc ling, xi mang alumin, chat két dinh, bé tong bot khong chung ap,
d6 no thé tich - Lechatelier, cuong do nén.

ABSTRACTS: One of the main disadvantages of non-autoclaved foam concrete technology is the
physical shrinkage of portland cement. As a result, at the early age of the cement hydration, there is a
reduction in the size of products from the foam concrete. This paper presents the study of the effect of
contents of gypsum (TC) and alumina cement (XA) on the soundness - Lechatelier and compressive
strength of binder based on portland cement (X) used for the preparation of non-autoclaved foam
concrete. The study used raw materials and standards of the Russian Federation. In addition, a 3D
ternary surface is used to describe the effect of three factors, including the contents of X, XA, and TC on
the soundness - Lechatelier of the binder and the compressive strength of the mortar from this binder mix.
The results showed that the maximum soundness - Lechatelier of this binder system is 16,725 mm at the
ratio of X = 41.84%,; XA = 29.22% and TC = 28.94%. There was calculated the compressive strength at
the age of 28-day of mortar samples, which obtained from the binder mix, of 28.38 MPa.

KEYWORDS: Gypsum, Portland cement, alumina cement, binder, non-autoclaved foam concrete,
soundness - Lechatelier, compressive strength

1. GIOI THIEU

Ton tai 16n nhit cta cac san phdm tir bé tong khi va bé tong bot khong chung ap 1a hién
tugng khoi x4y tir san pham nay bi thdm va nit khi st dung. Hién twong ndy xay ra bat ngudn tir
su bién ddi thé tich cta san phén phém sau khi ché tao. Theo nhiéu nghién cuu [1, 2], ddi voi bé
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tong bot khong chung ap, cling nhu dbi véi tat ca cac san pham c6 chira xi ming thi hién tuong
co, giam thé tich cua san phim 1 mot van dé rat nguy hiém, dd gy ra hién tuong thay doi hinh
dang san pham sau khi tao hinh. Pong thoi nhiéu nghién ctru khac da cho thiy, su co trong bé
tong bot khong chung ap 13 td hop ctia cac hién tuong vat Iy va gdm cdc thanh phan nhu: co thuy
hoéa, co cacbonat hoa va co kho.

a). Co thuy hoa. Theo [3], khi hoa 100 g xi mang vao binh thi nghiém c6 nudc thi sau khi xi
ming dong két va dong ran, thé tich ctia da xi mang thap hon thé tich ciia hd xi miang khoang 3 +
5 ml. Hién tugng nay dugc goi 1a co thity hoa. DBé giam thiéu hién twong co thity hoa, chi c6 cach
1a str dung t6i thiéu ham luong xi ming dén t6i muc co thé.

b). Co cacbonat hoa. Hién tugng co thé tich do qua trinh cacbonat hoa bat dau ngay tir khi ché
tao bé tong bot va tiép tuc trong sudt thoi gian st dung ctia san pham. Cac nghién ctru [4, 5] d néu
15, ban chat ciia hién tugng nay 1a ham luong Ca(OH),, dwoc hinh thanh trong két qua thay hoa xi
méng podc liang, tham gia vao phan tmg vai khi cacbon dioxit (CO,) c6 trong khong khi dé tao
thanh CaCO3, va hau qua 1a tong thé tich va cuong do ciia san pham tir bé tong bot giam.

¢). Co khé. Nhu di biét, bé tong bot khong chira cdt lidu thd va tiy theo yéu cau vé khbi
luong thé tich ma chira mot luong thé tich 16m cac bot khi. Mat khac, trong khong khi, hon hop
bé tong bot sau khi nhao trdn va tao hinh bi khé nhanh hon do d6 rong 16n va khong céd cdt licu,
lam giam dan thé tich, két qua 1a kich thudce cua chung bi thu lai, hién tuong nay goi 1a co kho.
Bién phap dé xur 1y hién tuong co kho nay 13 1am chdm qua trinh kho bé mit cia san pham va
tang toc do dong ran trong khdi bé tong bot. Ngoai ra, 16p trat hoan thién, trang tri hodc cac 16p
son chdng tham ciing co tac dung giam co kho.

Qua mot s6 tom lugc trén, nhan dinh réng hién tugng giam thé tich cta san phém bé tong bot
va bé tong khi 1a mot van dé rit can nghién ctru. Hién nay, cac vat liéu nhan tao chira ham luong
canxi sun phat nhu thach cao, caxi aluminat nhu xi cao alumin va clanhke sunfo-aluminat dugc
st dung rong rai lam phu gia ng thé tich, xi ming né [2, 6, 7]. Huéng nghién ctru ndy nham muc
dich sir dung ham luong canxi sun phat (CaSO4) trong thach cao s& két hop v6i canxi aluminat
(aCa0.bAlL,0;) trong xi mang pooc lang va xi mang cao alumin, cling nhu Ca(OH); c¢6 trong qua
trinh hydrat xi mang podc ling dé tao thanh khoang hydro-sunfo-aluminat canxi — 14 loai khoang
banh trudng thé tich, khong chi giam qué trinh co ngdét vét 1y cta san pham tir xi ming podc ling
ma con 1am 6n dinh thé tich cta san phim bé tong bot theo cong nghé khong chung ap. Theo [3,
8], cac khoang hydro-sunfo-aluminat canxi dugc hinh thanh trong da xi méang c6 hai dang chinh:

- Hydro canxi-trisunfo-aluminat (Ettringit) 3Ca0.Al,03.CaS04.(30 + 32)H,0;

- Hydro canxi-monosunfo-aluminat 3Ca0.Al,03.CaS0O4.(8 + 12)H;0.

Céac tinh thé canxi hydro-sunfo-aluminat hoa tan it va cé thé tich mol 1én, dic biét la
ettringite chira dén 32 phan t&r nudce lién két hoa hoc va tich tu trong 16 chan l6ng va mao mach
cua da xi mang, da dan dén sy tang thé tich cta pha ran lén (1,63-2,27) lan [9, 10].

Theo [11], CaSO, trong thach cao phan tng voi canxi aluminat trong thanh phan cta xi
ming podc ling va xi miang alumin tao thanh ettringite trong vai gio dau sau khi tron véi nudc.

O giai doan nay ettringit dugc phan tan mét cach déng déu va roi rac trong hd xi mang & dudi
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mirc vi md. Ham luong Ettringit dwoc hinh thanh & tudi sém thuong dugc goi 1a “ettringite
nguyén sinh”. Pay 1a mot thanh phan can thiét va hitu ich cua ca hé chit két dinh trén co so xi
mang podc lang trong cong ngh¢ bé tong hién dai ngay nay.

Su hinh thanh “ettringite trd” [12] thuong dugc dung dé mé ta sy tai hinh thanh cua ettringit
c6 tiém ning giy hai cho cdu triic da xi ming trong bé tong va vita bi 4m udt sau khi pha huy
“ettringit nguyén sinh” & cac diéu kién khac nhau. Két qua 1a loai khoang banh trudng thé tich
nay da gy ran nut cdu trac di xi mang va lam tang nguy co cac dang pha hay thir cip nhu sy
dong biang va tan bang (di voi cac nude mua dong cé bang tuyét) hodc an mon cdt thép trong
moi trudng nudce bién va moi truong chira nude thai cong nghiép.

O Viét Nam da c6 mot sb tac gid nghién ctru vé hién tuong co, gidm thé tich cua bé tong bot
khong chung ap, tuy nhién cac nghién ctru chua danh gia anh hudng ctia ham lugng CaSO, trong
thach cao va khoang canxi aluminat trong xi ming alumin dén d6 n¢ thé tich ctia hdn hop chét
két dinh.

Trong khuon khé bai bao céo chi dé cap dén anh hudng cua hdn hop gdm xi ming podc
lang, xi ming alumin va thach cao xay dung dén d6 né thé tich cua chit két dinh (x4c dinh theo
phuong phép Le Chatelier) va cudng do nén cua vita tir chat két dinh thu dugc tir hon hop trén
theo phuong phap bé mit tam giac déu véi sy giup d& ctia phan mém Design-Expert® Software.

2. VAT LIEU SU DUNG VA PHUONG PHAP NGHIEN CUU

2.1. Vat li¢u sir dung

1). C6t lidu sit dung trong hdn hop vita 13 cat thach anh tiéu chuin cia cong ty
"Evrostroykomplekt" (Nga). Cat ti€u chuén 1a cat duge ché tao tir cat thach anh tu nhién, g@)m
cac hat tron canh v6i ham luong silic dioxyt khong dudi 98%. Tinh chét co 1y va yéu cau ky
thudt ciia cat thoa man tiéu chuan GOST 6139-2003 [13].

2). Chét két dinh dugc sir dung bao gdm: Xi ming podc ling SEM I 42,5 N clia nha may
“Nevyansk cement” thoéa mén tiéu chuan GOST 31108-2016 [14], Xi ming alumin GZ-40 cta
nha may "Cascade-Trade" thoa man tiéu chuan GOST 969-91 [15] va thach cao xdy dung loai
G-10 ctia nha may "Novgorod Fiberglass Plant" théa man tiéu chuan GOST 125-2018 [16].
Thach cao xay dung dugc nghién min bo sung 30 phut trong may nghién bi tai phong thi nghiém.

Thanh phén héa hoc va cac tinh chét vat 1y co ban cua chit két dinh da duoc xac dinh va liét
ké trong bang 1.

Bang 1. Thanh phan hoa hoc va tinh chit vat Iy cta xi mang podc ling,
xi mang alumin va thach cao xay dung (% khéi lugng)

Loai vt lidu Ximang pooc lang|  Xi mang alumin Thach cao xay dung
o SEM142,5N GZ-40 G-10
SiO, 21,48 3,06 1,65
Al,O; 4,46 4428 0,55
Fe,0; 4,95 13,22 0,43

15



Hi nghi Khoa hoc Cén bé tré lan thir XV

Bang 1. (tiép theo)

e Ximang pooc lan Xi ming alumin Thach cao xay dun
Loaivatlicu SEMgIIZu,S N GZ-40 e
SO3 2,15 1,06 44,28
K,O 0,59 - 0,07
Na,O 0,43 0,21 0,04
MgO 1,92 1,13 0,1
CaO 61,33 34,17 31,74
TiO, 0,34 0,33 -
Luong mét khi nung 2,35 2,54 21,14
Khdi lugng riéng (g/cm’®) 3,14 3,19 2,65
ﬁ:i&iﬁjﬁ;gﬂ)" trang thai 1130 1224 960
Ty dién bé mit riéng (cm*/g) 3680 3750 9110

Cuong d6 ctia hdn hop vira thi nghiém gdm chit két dinh, cat tidu chuan va nudc dugce tién
hanh xé4c dinh theo trinh ty dugc quy dinh trong tiéu chudn GOST 30744-2001 [17]. Két qua
phan tich thanh phan khoang va cac tinh chat cta xi ming podc ling, xi mang alumin va thach
cao xay dung da dugc trinh bay trong cac bang 2, 3 va 4.

Bang 2. Thanh phan khoang va tinh chat co-1y cia xi mang pooc ling SEM 142,5 N

\ A . 0 £, \ A
Thanh phan khoang (% khoi lugng) Théi gian dong ?uong do ”
Po déo X , nén (MPa) &
. . 4Ca0.Al,04 oo oe | ket (phat) tudi
3Ca0.S10,2Ca0.Si0,3Ca0.Al,0; Fe.O Thanh [ti€u chuan, 0
203 A . o . )
GS) | (@S) | (GA) | ap [Phankhac e dauKét thae| 2 | 28
ngay | ngay
58,08 22,71 4,95 11,14 3,12 28,4 140 230 | 18,5 45,8

Bang 3. Thanh phan khoang va tinh chat co-1y ctia xi mang alumin GZ-40

Thanh phan khoang (% khdi luong)

Do déo | Thoi gian dong | Cuong d6 nén

Ca0.AL,0412Ca0.7AL,0s2Ca0.ALO;.Si0)| Thanh [tiéu chuan,| ket (phit) | (MPa) & tudi

(CA) (C1oAY) (C,AS) phén khac % |BSt ddu| Két thic |1 ngay| 3 ngay
63,56 7,33 21,44 7,67 26,4 105 220 | 25,1 | 43,6

Bang 4. Thanh phan khoang va tinh chat co-1y cua thach cao xay dung G-10

Thanh phan khoang (% khdi lwong) Cudng do vira thach
Do déo | Thoi gian dong cao trén mau
Thanh| tiéu két (phut)  40.40.160 mm ¢ tudi 2
anrt Bassanite  |Anhydrite| Calcite phin chuén, gio (MPa)

(Si0,)((CaS04.0.5H,0) (CaS0O4) [(CaCOs) Khéc o, T ] Kéo khi
Bt ddu |Két thac| Khinén | oo <"

uon

3.18 87.28 3.65 0,98 | 491 48 11 26 12,2 4,8
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St dung phuong phéap phén tich thanh phan hat theo phuong phép laser trén méay nhidu xa
“Coulter LS Particle Size Analyzer” d4 thu duoc phan bd thanh phan hat xi ming podc lang, xi
ming alumin va thach cao xay dung, da thé hién trong hinh 1.

8

—— Xi mang pooc lang SEM I 425N
oK s Xi mang alumin GZ-40
——— Thach cao xdy dung G-10

(=)

wn
T
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T T
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-
T

0.1 1 10 100 1000
Kich thwée c& sang (um)

Hinh 1. Phan bé kich thudc hat ctia xi mang podc lang, xi ming alumin va thach cao xay dung

Tir két qua phén tich phan bd thanh phan hat cho thay viéc nghién bd sung thach cao xay
dung 30 phut trong may nghién bi tai phong thi nghiém da 1am ting dang ké do min cta thach
cao, ty dién bé mit riéng trén 9000 cm?/g. Do d6, thanh phin canxi sun phat trong thach cao
khong nhitng s& phan tan tot hon trong hdn hop chat két dinh ma con tao diéu kién dé hinh thanh
céc khoang hydro-sunfo-aluminat canxi ¢ cac tudi som.

3). Nudc sach dugc sir dung dé 1am nudc nhao tron hdn hop vita trong nghién ciru nay va
bao dudng mau thi nghiém sau khi duc.

2.2. Phwong phap nghién ciru

- Phan tich thanh phan hat ctia hon hop nguyén liéu gdbm xi ming podc ling, xi ming alumin
va thach cao xdy dung dugc xac dinh bing phuong phép laze trén may nhifu xa Coulter LS
Particle Size Analyzer.

- Tinh chit co-ly ctia thach cao xdy dung duogc xac dinh theo tiéu chuan GOST 23789-2018 [18].

- Cac tinh chét co-ly ciia xi ming poodc ling va xi ming alumin dugc xac dinh theo tiéu
chuian GOST 30744-2001 [17].

- Cuong d6 nén (MPa) ctia hdn hop chat két dinh (CKD) (CKD = xi ming podc ling + xi
méng alumin + thach cao xdy dung), cat tiéu chuan va nudc dugc xac dinh theo cap phbi CKD :
cat = 1:3 va N/CKD = 0,5 trén mau hinh lang tru c6 kich thude 40 x 40 x 160 mm.

- P06 no thé tich cua chét két dinh trong phuong phap nay duoc xac dinh theo phwong phap
Le Chatelie (mm) duya trén tiéu chuidn GOST 30744-2001 [17].

- Ap dung phuong phap bé mit tam giac déu dé nghién ctiru anh hudng cia ba yéu t6 anh
huong dén ham muc tiéu cia mo hinh thuc nghiém.

17



Hi nghi Khoa hoc Cén bé tré lan thir XV
3. KET QUA NGHIEN CUU VA BAN LUAN

Trong nghién ctru ndy di nghién ctru anh huéng cua ba yéu té 1a ham luong cta xi ming
podc lang, xi mang alumin va thach cao xay dung dén do nd thé tich va cuong do nén cia hdn
hop vira chit két dinh bang cach 4p dung phuong phap bé mat tam giac déu véi cdu tric tong
quat da dugc mo ta trén hinh 2.

x ——» (AATEATEREIRIRA

Xy ———» | Hon hop vira chit két dinh
X3 ——»| |\ nghién ctru .

(Biéndéuvéo)!\ W \\ LIRSS

Hinh 2. Cau tric cia mo hinh thyc nghiém theo phwong phép

(Ham muc tiéu)

bé mat tam gidc déu vadi ba nhan t6 anh hudng

a). Ham muc tiéu trong thi nghiém ndy gom co:

- D6 né thé tich (mm) cua hdn hop chat két dinh dwoc xac dinh theo phuong phap Le
Chatelier.

- Cuong do nén (MPa) ctia hdn hop vira chit két dinh voi cat tiéu chuan trén mau thi nghiém
hinh lang tru c6 kich thude 40 x 40 x 160 mm.

b). Cdc yéu té anh hwéng dén ham muc tiéu bao gom:

- Ham lugng xi mang podc lang SEM 1 42,5 N (X) dao dong trong khoang 0% < X < 100%.

- Ham luong xi mang alumin GZ-40 (XA) dao dong trong khoang 0% < XA < 100%.

- Ham luong thach cao xay dung G-10 (TC) dao dong trong khoang 0% < TC < 100%.

Theo cac nghién ctru [19, 20], dbi voi phuong phap bé mit tam gidc déu cho cac bién anh
hudng thi tong ham lugng cua céc bién nghién ctru luén bang hang s6 va bang 100%. Tuec la, trong
nghién ctru nay, déu kién: X + XA + TC = 100% da dugc ap dung cho tat ca 21 cap phoi cia hon
hop vira chat két dinh khi 1ap ké hoach thi nghi¢m. So d6 21 di€m thuc nghi€ém duoc trinh bay trong
hinh 3.

A: X (%)
0 5 100

B: XA (%) - C: TC (%)

Hinh 3. So d6 21 diém thi nghiém theo biéu do hinh tam giac cho ba bién anh hudng
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Céc ty 1¢ ciia hon hop chat két dinh da duoc liét ké chi tiét trong bang 5. Pong thoi cac gia
tri 46 ng thé tich trung binh va cuong do nén trén co sé mau hinh ling tru 40 x 40 x 160 mm ctia
vita gdm chét két dinh, cat tiéu chun va nudc tai tudi 28 ngay thi nghiém ciing da duoc xac dinh

va trinh bay cu thé trong bang 5.

Bang 5. Ty 18 thanh phan hdn hop chét két dinh, d6 nd thé tich trung binh
ctia chat két dinh va cuong d6 nén ctia mau vira thi nghém

TT | X (%) | XA (%) | TC (%) Do no thé tich trung binh (mm) Cuong do nén (MPa)
1 100 0 0 5,5 45,8
2 0 100 0 6,5 50,5
3 0 0 100 6,5 12,2
4 80 20 0 7 53,5
5 80 0 20 11,5 28,5
6 20 80 0 7,5 30,8
7 20 0 80 10 14,7
8 0 20 80 10 18,4
9 0 80 20 12,5 35,6
10 | 60 40 0 7,5 38,3
11 60 0 40 10,5 21,8
12 | 40 60 0 6,5 40,2
13 40 0 60 13 16,5
14 0 60 40 12,5 23,2
15 0 40 60 12 18,8
16 | 60 20 20 15,5 31,4
17 20 60 20 14,5 32,5
18 | 20 20 60 14 16,9
19 | 40 40 20 16 40,8
20 | 40 20 40 15,5 25,7
21 20 40 40 14 28,3

Tir két qua thyc nghiém thu duoc trong bang 5, da cho thiy rang:

- Khi ham luong thach cao trong hdn hop chat két dinh ting tir 0% dén 100% thi cuong
d6 nén cua mau thi nghiém thu duoc giam dan. Piéu nay duoc giai thich 1a do thach cao xay
dung G-10 da sir dung c6 cudng do nén thap so voi xi mang pode ling SEM I 42,5 N va xi
mang alumin GZ-40.

- D6 no thé tich trung binh cua hd chit két dinh, dwoc xac dinh theo phuong phap Le

Chatelier, anh huéng nhiéu dén t6 hgp ham lugng ciia xi ming alumin va thach cao xay dung.
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Tur bang két quéd thuc nghiém thu dugc cho théy réng, dd no thé tich dao dong tir 5,5 mm dén 16
mm. Két qua nay co thé duge giai thich 1a do ham luong canxi sun phat (CaSO,) trong thach cao
xay dung s& két hop véi cac khoang canxi aluminat (xCaO.yAl,O3) trong xi mang podc lang va
Xi mang cao alumin dé tao thanh cac khoang canxi hydro-sunfo-aluminat (C3A.yCaSO,.zH,0)
[5] va trong d6 c6 khoang Ettringit (3Ca0.AL0,.CaS04.(30 = 32)H,0) [8, 9] & cac tudi som.
Theo nghién ctru gan day [11], khoang Ettrigit dugc hinh thanh trong chat két dinh trén co sd xi
ming podc ling theo so dd sau:

C,AeCSez1aH CSH,

C,A®CaS0,#32H,0

CeAeH
* HZO (Khoang Ettringgit)

Theo cac nghién ctru [2, 4, 19], Ettringite 1a loai khoang banh trudéng thé tich, chia nhiéu
phan tir nude lién két hoa hoc trong thanh phan va tang thé tich pha ran 1én dén hon 2 lan. Céc
khoang Ettringit “nguyén sinh” hinh thanh & cac tubi sém, phan tan dong déu trong cau tric clia
chat két dinh va d6 1a nguyén nhan chinh di lam ting thé tich cia mau thi nghiém. Viéc ting thé
tich nay khong chi giam céc qué trinh co ngét vat 1y clia xi ming podc ling ma con lam 6n dinh
thé tich, ting cuong do vach ngin giira cac 16 rng clia san pham bé tong bot theo cong nghé
khong chung ap.

¢). Biéu dién bé mdt biéu hién va cdc dwong dong mikc

Trén co so két qua thu duoc tir 21 diém thuc nghiém trong bang 5 va st dung phan mém
Design-Expert® Software, cac hinh anh bé mit biéu hién va dudng dong mirc trong rng cua
do no thé tich trung binh va cuong do nén cua mau thi nghiém da duogc thé hién trén cac hinh
4,5,6var.

6 & thé tich (mm)
=)

B (100)
Hinh 4. Bé mit biéu hién d6i véi d6 no thé tich cia mau chat két dinh thi nghiém
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B: XA (%) D6 nd thé tich (mm) CTC (%)

Hinh 5. Cac duong dong mirc ddi v6i d6 nd thé tich cia mau chat két dinh thi nghiém

Cugng do nén (MPa)

Hinh 6. Bé mat biéu hién do6i v6i cuong do nén cua mau vita chat két dinh thi nghiém

A X (%)
100

100 0 100
B: XA (%) Cudng do nén (MPa) C: TC (%)

Hinh 7. Cac dudng dong mirc ddi vdi cudng do nén cuia mau vira chat két dinh thi nghiém
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Tu hinh a4nh bé mit biéu hién va gia tri trén duong déng muc cua do nd thé tich trung binh,
thu dugc tir phan mém Design-Expert® Software da chi ra rang:

- C6 thé xé4c dinh dugc so bd ham luong ciia cac loai thanh phan chat két dinh trén co so xi
mang pooc lang dé dam bao duoc do nd thé tich ctia mau thi nghiém nhu yéu cu. Vi du, dé dat
dugc d6 no thé tich trung binh 13 13 mm, thi tai diém A trén biéu d6 duong déng muc (Hinh 5)
tién hanh ké ba doan thang song song véi cac canh day theo mot chiéu vé phia tay phai. Cac
doan thing d6i dién véi cac dinh 12 ham lugng cua thanh phan d6 [19, 20].

- Gia tri do no thé tich 16n nhét cua hé chat két dinh nghién ctru 13 16,725 mm tai ty 18
X =41,84%; XA =29,22% va TC = 28,94% (Hinh 4). Khi d6 tinh toan udc lugng dugc cuong
d6 nén & tudi 28 ngay cua mau vira thu duoc tir hon hop véi ty 18 trén 1a 28,38 MPa dua trén bé
mit biéu hién cua cuong do nén (Hinh 6).

4. KET LUAN VA KIEN NGHI

Trén co so nguén nguyén vat li¢u st dung va diéu kién thi nghiém da thyc hién, nghién ctru
da dua ra mot sb két luan sau:

- Khi ham lugng thach cao xay dung trong hdn hop chat két dinh ting tir 0% dén 100% thi
cudng do nén cta mau vira thu duoc giam dan, nhung d6 nd thé tich trung binh cta chat két dinh
lai ting dan. Piéu nay duoc giai thich 1 do thach cao xdy dung G-10 d3 sir dung c6 cudong do
thip so v6i xi mang pooc lang SEM I 42,5 N va xi mang alumin GZ-40. Tuy nhién, & cac tudi
som, ham luong canxi sun phat trong thach cao xay dung di két hop véi cac khoang canxi
aluminat c6 trong xi ming podc ling va xi miang cao alumin dé tao thanh Ettringit — loai khoang
banh trudng thé tich, da ting thé tich pha rin 1én dén hon 2 lan. P6 chinh 13 nguyén nhan lam
tang d6 no thé tich cua chat két dinh trong nghién ctru nay.

- Str dung phuong phap bé mit tam giac déu cho ba yéu té anh hudng két hop voi phan mém
Design-Expert® Software d thu duoc cac hinh anh bé mit biéu hién va duong ddng mirc. Pong
tho1 mo ta dugc anh hudng ctia ham lugng xi mang pode lang, xi mang alumin va thach cao xay
dung dén d6 no thé tich cua hé chat két dinh va cudng do nén cta vira. Tir két qua md phong da
xac dinh duoc gia tri d§ no thé tich 16n nhat cua hé chat két dinh nghién ctru 1a 16,725 mm tai ty
1¢ xi mang podc lang: 41,84%; xi mang alumin: 29,22% va thach cao xay dung: 28,94%. Khi d6
tinh toan udc luong duge cudng do nén & tudi 28 ngdy ctia mau vira thu dugc tir hdn hop véi ty
1é trén 1a 28,38 MPa. Hon nira, tir biéu dod duong déng mirc ¢6 thé xac dinh duoc so b ham
luong cta cac thanh phan chat két dinh trén co so xi ming podc ling dé dam bao dugc do né thé
tich ctia mau thi nghiém nhu yéu cau.

Han ché nghién ciru: Nghién ciru méi chi tién hanh trén nguén vat liéu va cac tiéu chuan cua
Nga nén tinh thyc tién trong diéu kién Viét Nam la chua nhiéu. Hon nita, trong nghién ctru nay
chua xem xét dén phuong trinh hdi quy dé mé phong anh hudng cia ba bién dau vao theo
phuong phap bé mat tam giac déu.

Kién nghi: Can tiép tuc nghién ctru s dung cac loai vat liéu san o tai Viét Nam, két hop véi
thach cao tir khudn phé thai cua cic nha may gém st dé ché tao cac loai chat két dinh trén co s&
xi ming podc lang véi do nd thé tich can thiét ding trong cong nghé bé tong bot khong chung ap
0 Viét Nam.
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