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ANH HUONG CUA HAM LU'QNG TRO BAY THAY THE XI MANG VA
QUY TRINH DUONG HO NHIET AM DEN MUC DO PHAN UNG
POZZOLANIC CUA HE XI MANG - TRO BAY

ThS. NGUYEN LE THI

Trung tam Ky thuat Tiéu chuan Po lwdng Chét lwong 3

Tém tét: Str dung phuong phép quy hoach thuc
nghiém dé xac dinh twong quan gitka mirc d6 phan
rng pozzolanic (d.o.p) cda tro bay véi ham lwong
tro bay thay thé xi mang, nhiét d6 duéng hé I6n nhét
va thoi gian dang nhiét ctia quy trinh duéng hé nhiét
am. D.o.p duoc xac dinh bdng phwong phap hoa
tan chon loc. Két qué cho thdy d.o.p tang theo thoi
gian va & méi do tubi xac dinh, d.o.p sé ting khi
ham luong tro bay thay thé xi mang gidm, nhiét d6
dudng hé Ién nhét tdng va hdu nhw khéng phu
thudc vao thoi gian ddng nhiét. Duéng héd nhiét &m
lam tdng nhanh d.o.p ctia méu so véi duéng ho
théng thuong & giai doan dau nhung gidm dén anh
huéng sau 28 ngay tubi. Sau 1,5 ndm tudi van con
hon 60% lwong tro bay chwa tham gia phan g va
khéng cé khéc biét dang ké giita d.o.p ctia méu
dudng ho nhiét &m va mau dbi chirng tuong tng.

Tw khéa: dwdéng hd nhiét am, tro bay, da xi
méng, phan (rng pozzolanic, hoa tan chon loc.

Abstract: Experimental planning was applied to
determine the relationship between the degree of
pozzolanic reaction (d.o.p) of fly ash with the fly ash-
cement replacement content, maximum curing
temperature, and isothermal time of steam curing.
D.o.p was determined with the selective dissolution
method. The results showed that the d.o.p of fly ash
increased with time and at each age determined,
d.o.p increased as fly ash replacement cement
content decreased, maximum curing temperature
increased and almost did not depend on isothermal

time. Steam curing accelerates d.o.p of the sample
compared to the normal condition in the early ages
but reduces its effectiveness after 28 days. After 1.5
years, more than 60% of fly ash was still
nonreactive and there was no significant difference
of d.o.p between the steam curing samples and the
control samples.

Keywords: steam curing, fly ash, cement paste,
pozzolanic reaction, selective dissolution.
1. Gi&i thiéu

Khi str dung tro bay thay thé mét phan xi mang
sé anh hwéng dén qua trinh va san pham thiy héa
clia hd xi mang thdéng qua phan (ng pozzolanic, la
phan (rng gitra silica hoat tinh va Ca(OH), trong xi
mang v&i nwdc dé hinh thanh chubi C-H-S. Day la
phan (rng quan trong nhét clia hén hop xi mang -
tro bay. Ngoai ra ham lwong nhém trong tro bay kha
cao ciing gidp hinh thanh cac san pham thiy héa
khac nhw canxi aluminat hydrate C,AH;9, gehlenite
hydrate C,ASHg, ettringite va canxi monosulfo
aluminate. Phan (rng thiy hoa xay ra tuy thudc ndng
dé céac ion canxi, alkali, sunphat va aluminate trong
dung dich chtra tro bay va xi mang. Nhw vay, co hai
phan (rng hdéa hoc quan trong trong xi mang chira
tro bay, nhv dwgc moé ta dwéi day:

- Phan &ng thiy héa: hay “phan (rng hydrat héa”
la do thanh phan chinh clia xi mang pooc lang (C3S
va C,S) c6 phan trng hdéa hoc véi nwéc pha tron,
thé hién béi phwong trinh sau [1]:

2C3S+6H — C382H3 + 3CH va 2C28+4H — C382H3 + CH (1)

- Phan &ng pozzolanic: Tiép sau phan (ng thly héa, phan (rng pozzolanic sé xay ra do phan (rng héa
hoc gitra silica oxide (SiO,) va calcium hydroxide (Ca(OH),) tao ra calcium silicate hydrate theo phwong trinh

sau [2, 3, 4]:
x.CH+y.S +z.H — C,SH,:, hay

(2)

Ca(OH),+SiO; — C-S-H gel va Ca(OH),+Al,O3— C-A-H gel (3)

Nhirng nghién ciru lién quan dén co ché
phan ng thly héa cla xi mang va xi mang chira
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tro bay dwoc thwc hién tlr rdt sém nhwng phan
nghién ctu dinh lvong d.o.p chi méi tién hanh
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nhirng nam gan day. Takashima [5], Li va Roy
[6] ghi nhan rang lvong tro bay khéng phan tng
trong hén hop tro bay-xi mang da déng rén co
thé dwoc tach thanh céng bang dung dich
methanol axit picric va tiép theo 1a thém nuwéc
cét vao. Ohsawa va cong sw [7] ciing xac dinh
d.o.p khi cung tén tai trong dung dich
CaS0,4.2H,0 va Ca (OH),. Tuy nhién, bao cao
gan day ctia Ohsawa [8] cho thdy dung dich
methanol acid picric khong cé kha nang hoa tan
hoan toan phan xi méang khéong phan &ng. Do dé,
6ng dé xuat mot phwong phap hoa tan cé chon
loc bang cach s dung HCI va Na,COs; [7].
Nghién c@u cua Pipat Termkhajornkit va cac
cong sw [9] d& kiém ching lai dé& xuit clia
Ohsawa théng qua phan tich DTA va TG dé xac
dinh thanh phan tirng giai doan khi hoa tan bang
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dung dich HCI va Na,COs. Két qua phan tich
nhiét vi sai & hinh 1 (a, b, ¢) cho thdy sau khi
dung dich HCI 2N dwoc thém vao, cac dinh nhiét
do & 470, 120 va 160 °C bién méat (hinh 1b). Sau
khi dung dich Na,CO; 5% dwgc thém vao,
dwong cong DTA tré nén rat gibng véi dwong tro
bay 100% (hinh 1c). Phan tich nhiét khéi lwong
& hinh 1d. cho thdy sau khi mau dwoc hoa tan
v&i HCI 2N va 5% Na,CO3, dwong cong TG cla
mau chiét con lai gan bang véi tro bay 100%.
Két qua di¥ lieu nghién clru con cho thdy mot
phan nhé tro bay bi hoéa tan. Nguyén nhan la do
mot sd thanh phan cla tro bay, chdng han nhuw
CaO va MgO, ciing dwoc hda tan bidng HCI 2N.
Do d6, hiéu &ng nay can dwoc xem xét trong
viéc tinh toan mirc do phan (*ng pozzolanic cla
tro bay.
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Hinh 1. Kiém chiing muc d6 hoa tan ciia mau bang phuong phap DTA & TG

Tap chi KHCN Xay dung - sé 3/2018

35



BE TONG - VAT LIEU XAY DUNG

Nghién ctru nay da lwa chon phwong phap hoa
tan chon loc dé& dinh lwong d.o.p. Tién hanh dinh
lvgng d.o.p nhw sau: Can khodng 1 g bot da xi
mang da thly héa duoc hoa tan trong 30 cm® dung
dich axit HCI 2N & 60 °C trong 15 phat. Dé thac day
nhanh phan &ng, si dung éng ly tam va thwong
xuyén khdy dung dich bang dia thdy tinh. Phan
dung dich dwoc trich ra bang thiét bi ly tam 4000
vong/phut trong 30 gidy. Axit HCI 2N da dwoc thém
vao muc dich la hoa tan ion Ca®" tir xi mang chwa
thy héa va cac san phdm da thdy héa nhw
Ca(OH),, ettringite and monosulfate, dé con lai bao
gém gel SiO,, Al,O3, Fe,0O3 va tro bay chwa phan
ng. Phan khéng hoa tan con lai trong éng ly tam
duwoc riva bang nwdc néng 3 lan dé lam sach HCI
trwac khi nd dwoc hoa tan thém trong 30 cm?® dung
dich bazo 5% Na,CO; & 80 °C trong 20 phut.
Na,CO; 5% dwoc thém vao nhdm dé hoa tan gel
Si0,, AlLO; va Fe,Oz;. Cudi cling, chi cé tro bay
chwa phan (ng con sét lai. Phan con lai nay dwoc ly
tam trong vong 30 gidy va cubi cung dwoc rira lai
bang nwéc néng khoang 60 °C 3 lan. Sau d6 dem
ca phan gidy loc cé chva cdn khéng tan di sdy kho

& 105°C trong 4 gi® rdi dem nung & nhiét do ting
dan tir 300°C, 450 °C va sau d6 duy tri & 950 °C
trong 2 h. Thuc t&, ban than tro bay ciing bi hoa tan
mot phan trong qua trinh trén do phan (ng clia cac
oxyt CaO, MgO v¢&i dung dich HCI 2N. Do vay, d.o.p
clia tro bay dwoc tinh tlr phan lwong cta tro bay
chwa phan &ng theo cong thirc sau [10]:

d.o.p =100 x[1 = (Ss — PcSc)/PiSs], % (4)

trong do: S - phan can khéng tan ctia mau thlr; S, -
can khéng tan clia mau xi mang da thiy hoa khéng
chira tro bay; S; - can khdng tan ctia mau tro bay va
P., P; - phan tram lwong xi mang, tro bay co trong
mau.

2. Vat liéu va phwong phap nghién ctru

Vat lieu s dung trong nghién ctu goém: Xi
mang podc lang OPC (X), ASTM C150, type |, Nghi
Son; Tro bay (F), ASTM C 618, class F, Formosa;
Nwéc cat. Cac vat liéu nay cé tinh chét co ly va
thanh phan héa hoc phu hop véi tiéu chuén kj thuat
twong (ng theo ASTM. Thanh phan héa hoc va
thanh phan khoang cla xi mang podc lang cho &
bang 1.

Bang 1. Thanh phan héa, thanh phan khoéng ctia xi méng va tro bay

Thanh phan héa hoc Thanh phan khoang
Chi tiéu OPC Tro bay Chi tiéu OPC Tro bay

MKN 1,90 2,22 CsS 44,9 -
SiO, 22,35 50,03 C.S 19,1 -
ALO; 5,57 26,38 CsA 9,0 -
Fe,03 3,41 10,82 C4AF 10,4 -
Ca0 61,53 2,60 Mulite - 5,6
MgO 2,22 2,23 Magnetite - 0,8
SO; 2,77 0,49 Hematite - 0,2
K>0 0,89 2,13 Rutle - 0,1
Na;0 0,39 0,80 Glass content - 85,23

Thanh phan cép phéi hd xi mang dwoc thiét ké tham khao theo ASTM C109 [11] dwa trén nguyén téc
mau c6 do déo tiéu chuan [12] va gilr nguyén ti 18 N/CKD = 0.28 & tét ca cac cép phdi. Sir dung ti & tro bay
thay thé xi mang co’ ban tlr 20% dén 50%. Thanh phan cép phédi dwoc cho & bang 2.

Bang 2. Thanh phén cép phdi hé xi méng

Ky hiéu Thanh phan vét liéu cho mé trén. g N/CKD

cép phoi X F Crc N Ti I& F thay thé X. %
X0 450 0 0 126 0 0,28
X1 225 225 0 126 50,0 0,28
X2 360 90 0 126 20,0 0,28
X3 292,5 157,5 0 126 35,0 0,28
X4 210,6 239,4 0 126 53,2 0,28
X5 374,4 75,6 0 126 16,8 0,28

Quy trinh dwéng ho nhiét dm ap dung quy hoach thwc nghiém dung trong nghién ctu cho nhw bang 3.
Trong d6, théi gian che duwoc cb dinh 1a 4 gio; tbe d6 tang/giam nhiét duwoc khdng ché nhé hon 25°C/h. Cac
bién can nghién clru |a nhiét d6 tdi da va thdi gian duy tri ddng nhiét & nhiét do téi da.
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Bang 3. Quy trinh duéng hd nhiét 4m dung trong nghién ctru

' ket Giai doan 1 Giai doan 2 Tmax Giaidoan1 | Giaidoan 2
Thori gian. h 4 1 2.6 2 ;
Nhiét do. °C MT MT — 40 40> Toae | 2% 55&; 0:85 | 1 a0 40 —MT

S dung phwong phap quy hoach thwc nghiém
dé& nghién ctru anh hudng ddng thoi cla cac yéu td
trong quy trinh dwdng hé nhiét am (nhiét do toi da;
thoi gian duy tri dng nhiét & nhiét do ti da) va
ham lwong tro bay thay thé xi mang dén sy phat
trién cwong dod clia da xi mang theo thoi gian. Cac
yéu tb anh hwéng dén théng sb cwdng d6 nén la:

- Z; - ti 1& tro bay thay thé xi mang, bién thién tir

(20 — 50) %. Twong ng gia tri ma hoéa la x,,

bién thién twr (-1; +1);

- Z, - nhiét d6 bao dudng tdi da, bién thién tir (55
- 85) °C. Twong (rng gia tri ma hoéa la x,, bién
thién tw (-1; +1);

- Z3- thoi gian duy tri & nhiét do ti da, bién thién
tw (2 - 6) h. Twong tng gia tri ma hoa la xs, bién
thign tir (-1; +1).

Mo hinh dwoc lwa chon dé& nghién ctru 1a md
hinh truc giao, bac 2 cé tam, 3 yéu té:

Y'=Dbg + bixy + ...+ DX + DiaxyXo o F g X X + b11X12 +...t bkkxkz (5)

Thwc nghiém dwoc thwc hién la thwc nghiém
cac yéu tb toan phan TYP véi sb lwong mau:
2°+6+1=15 mau. Trong d6 cé 8 thi nghiém nhan
phwong an, bd sung 2k diém sao (*) va 1 thi nghiém
& tdm phwong an [13]. Ngoai ra, con thi nghiém
thém 2 thi nghiém & tam phwong an va 1 thi nghiém
trén méau khoéng st dung tro bay thay thé xi mang.
Ma tran quy hoach thyc nghiém tham khdo & bang
4.2 — Ma tran quy hoach cAu tric cé tam cép hai, ba
yéu t6 [13].

MAu hd xi mang sau khi dic dwgc dat én dinh
trong phong thi nghiém & (27 + 2) °C theo dung thei
gian chd cb dinh la 4 gio trwéc khi cho vao ta
dwéng ho nhiét. Cac tAm thép dwoc dat 1en mét
mau ngay sau khi duc, dwoc cb dinh trong subt qua
trinh dwdng hoé nham tranh mét nwéc va tranh hoi

\

nuwoc tiép xdc tryc tiép véi bé mat mau xi mang.
Nhiét do to dwéng hd dwoc diéu khién théng qua
thay déi dién tré dét néng va lwu lwong nwdc luan
chuyén dé& lam mat trong qué trinh ting va giam
nhiét. Nhiét d6 ti dwéng hd dwoc theo déi bang cac
dau cdm bién nhiét c6 kha ndng doc dén + 0,1 °C,
dwoc dat tai 3 vi tri trwdc, sau va gilra ta tai cac vi
tri dat mau. Ngoai ra. con ¢ cac dau cam bién nhiét
do dat tai tam cac mau dai dién dé do nhiét d6 trong
mau xi mang. Tat cd cac dau cdm bién nhiét d6 nay
déu dwoc theo ddi va ghi nhan ty dong 1 phat/ lan.

Thiét bi theo ddi va ghi nhan nhiét do méoi
trwérng, nhiét d& mau thd trong qua trinh duwéng ho
nhiét &m dung trong nghién ctu - HIOKI c6 thang
do dén 250 °C, 24 kénh, cé khd nang doc dén 0,01
°C dwoc md ta nhw & hinh 2 va hinh 3.

600.0

ooooo

Hinh 2. Td dudng hé nhiét 4m va thiét bj theo d6i nhiét do
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Mau da xi mang sau khi thir nén xong sé& dwoc
ngan chan qua trinh thay hoa tiép tuc cta hé xi
mang bang cach nghién mau thanh hat min c6 kich
thwéc hat khoang (3 — 5) mm va ngdm phan mau
nay vao dung dich acetone trong 24h. Sau dé, dem
séy khd & nhiét do 40°C trong 3h rdi dat mau trong
binh hat 4m trong thdi gian 2 ngay. Mau nay sé tiép
tuc nghién min dén khi lot qua sang 0,075 mm va
dung d& thi nghiém dinh lwong phan ng
pozzolanic.

3. Két qua thyc nghiém va ban luan
a) Ma tran quy hoach thyc nghiém:

- Ma trén quy hoach thuwc nghiém va két qua cho
& bang 4 nhu sau:

+ Céc thi nghiém tir 1-8 & nhan phwong an theo
ma tran quy hoach thywc nghiém. Cac thi nghiém 9-
14 la thi nghiém canh tay don (*);

+ Thi nghiém 15 la thi nghiém & tam va thi

nghiém 17, 18 la thi nghiém bd sung & tam phwong

an dé xac dinh phwong sai tai hién;

+ Thi nghiém 16 la thi nghiém déi chirng trén mau

khong st dung tro bay.

- D6 phan (rng pozzolanic dwoc tinh toan tir két
qué thr nghiém tai cac dé tudi: 1 ngay, 28 ngay,
1 ndm va 1,5 nam tudi. Trong do:

+ y - Gia tri d.o.p theo thuyc nghiém & cac ché do
dwéng ho nhiét dm, %;

+ ¥y - Gia tri d.o.p theo tinh toan tr phwong trinh
hdi quy, %:;

+ Y7 - Gia tri d.o.p theo thyc nghiém & ché d6
dwdng hd & nhiét do (27+2)°C, %;

+ Y1, Y28, Y365, Y545 VA Y'1, Y28, V365, ¥ 545 lan lwot 1a
gia tri thwee nghiém va gia tri tinh toan cta d.o.p & 1,
28, 365 va 545 ngay tudi.

Bang 4. Ma tran quy hoach thurc nghiém - d.o.p

B Ky rliéu Gia trima hoa Gia tri thyc Két qua d.o.p, %
mau X1 X2 X3 Z4 Zy Z3 Y1 Y28 Y365 Y545
1 X1856 + + + 50 85 6 14.7 21.3 26.1 29.3
2 X2856 - + + 20 85 6 18.5 26.5 31.9 33.9
3 X1556 + - + 50 55 6 13.9 20.3 245 27.7
4 X2556 - - + 20 55 6 16.5 24.5 29.2 31.9
5 X1852 + + - 50 85 2 14.4 20.8 25.3 28.5
6 X2852 - + - 20 85 2 17.9 25.9 31.2 33.2
7 X1552 + - - 50 55 2 13.3 18.9 23.2 26.9
8 X2552 - - - 20 55 2 15.9 22,5 28.5 29.9
9 X4704 +1.215 0 0 53.2 70 4 1.7 17.8 213 24.8
10 X5704 -1.215 0 0 16.8 70 4 20.6 27.7 34.9 37.3
11 X3884 0 +1.215 0 35 88 4 16.3 23.2 28.5 30.1
12 X3524 0 -1.215 0 35 52 4 15.2 21.7 26.2 28.9
13 X3706 0 0 +1.215 35 70 6.4 16.0 22.4 27.4 29.3
14 X3702 0 0 -1.215 35 70 1.6 14.8 21.7 28.2 28.9
15 X3704 0 0 0 35 70 4 15.6 22.1 27.0 29.7
16 X0704 0 70 4 3.6 - - -
17 X3704 0 0 0 35 70 4 15.6 22,5 26.6 28.6
18 X3704 0 0 0 35 70 4 15.9 21.6 27.4 30.8

b) Biéu dién két qua thuc nghiém

- Phuwong trinh héi quy t& thuc nghiém cé dang:

38

y' = bo + bixq + boxo + bsxz+ b11(X12-0.73) + b22(X22-
073) + b33(X32-0.73) + b12X1X2 + b13X1X3+ b23X2X3
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- Giai hé phuwong trinh trén ta dwoc cac phwong d.o.p'y =17,58-0,142Z+ 0,044Z, (10)
trinh héi quy twong thich véi thwe nghiém cla donh = 2464 —0184Z + 0.061Z 11
d.o.p & 1 ngay, 28 ngay, 1 nam (365 ngay) va 1,5 0Pz = 5,08 0,108 T LU01& (an
nam tudi (545 ngay) nhw sau: d.o.p'ses = 30,64 —0,232Z,+ 0,072Z, (12)
yi  =1569-213x+0,66% ©)  do.pss =3680-0,191Z, (13)
Yos  =2249-2,76x: +0,92% (") . Bi&u g4 3D bidu didn d.o.p v6i céc bién ma hoa
Y3es  =27,56 —3,48%; + 1,08, (8) X1, X2 & cac do tudi cho & hinh 4;

Yses  =30,01-2,87x (® . Biéu d cdt so sanh d.o.p & 1 ngay va 1,5 ndm

- Chuyén ddi cac bién ma hoa x; sang bién thwc Z;,  tudi gitra gia tri thwc nghiém, gia tri tinh toan &
ta c6 cac phuong trinh hdi quy cho d.o.p & cdc  ché do dwdng ho nhiét Am va mau déi chirng cho
dd tudi twong ng nhw sau: & hinh 5.
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Hinh 4. Biéu dé 3D biéu dién d.o.p Hinh 5. Biéu dé cét so sanh d.o.p & 1 ngay & 1.5 ném
c) Ban luan két qua thwc nghiém chirng. D.o.p sau 28 ngay tudi cGa mau

Két qua thwc nghiém d.o.p va cac phuong trinh duong ho nhigt am xap xi voi gia tri trong

hdi quy (6), (7), (8) va (9) cho thay, déi véi mau trng sau 1 rjam tudi cua mau doi chng. Satj
1,5 nam tudi thi khéng cé khac biét dang ké
git*a d.o.p cia mau duéng hd nhiét dm va
mau dbi chirng twong rng;

dwoc dwdng hod nhiét am:

- 01 ngay, 28 ngay va 1 ndm tudi, d.o.p phu
thudc vao cac tham sé xi, X; @ 1,5 nam tudi, o )
d.0.p chi phu thudc vao cac tham sb xi; - Sau khi dwdng hd nhiét am va tiép tuc duwéng

i . i ho trong méi truong dm 1,5 ndm thi van con
- Giatri d.o.p nghich bién v&i x4 va dong bién voi

X va khéng phu thuéc vao x3;. Tirc la ham
lwong tro bay thay thé xi mang cang thap va
nhiét d6 dwdng hé cang cao thi gia tri d.o.p So sanh v&i két qué nghién ctru cia C.S. Poon.
cang cao; L. Lam. Y.L. Wong [14], &ng v&i N/CKD = 0.24, ham
. Gia tri d.o.p sau 1 ngay tudi ciia mau dudng lwgng tro bay thay thé xi ma?mg 1a 25 % va 45 % thi:
ho nhiét &m 1a cao hon nhidu so véi gia ti  9-0-P 0 7, 28 va 90 ngay lan luot 1a 5,7%, 13,9%,
twong (ng sau 28 ngay tudi cla mau déi  22.6% va5,3%, 12,8%, 16,5% cho thay c6 hon 80%

hon 60% lwong tro bay chwa tham gia phan
rng pozzolanic.
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tro bay chwa phan trng & tudi 90 ngay khi duwéng hod
& diéu kién théng thuong.

So sanh v&i két qud nghién cliu cla Etsuo
Sakai va cac cdng sy [15], (rng v&i hai loai tro bay F
va F’ c6 ti 1& thay thé xi mang t (20 — 60) % trong
diéu kien dwdng ho & nhiét do thwong thi d.o.p hau
nhw bang khéng & 7 ngay tudi, tang tir (2 — 5) % &
28 ngay tubi Ién (10 — 25) % & 180 ngay tudi va
tang lén (12 — 27) % & 360 ngay tubi.

So sanh v&i két qua nghién ciru clia Mongkhon
Narmluk va Toyoharu Nawa [16], cho thdy d.o.p &
2160 gi hay 90 ngay (rng v&i nhiét d6 bdo dwdng
& 20 °C, 35 °C, 50 °C lan lwot 1a 22%, 37%, 43% khi
ham lwong tro bay thay thé xi mang 1a 25 % (theo
thé va tich) va 15%, 23%, 27% khi ham lwgng tro
bay thay thé xi mang la 50 %. Béng thdi, nghién
clru nay ciing chi ra rang khi ting nhiét d6 dwéng
hé tlr 20°C 1én 50°C thi d.p.p tang l1én dan dén thoi
gian twong (ng gidm tlr 28 ngay xudng con 12 gid.
Cac két qua thyc nghiém néu trén ciing hoan toan
phu hgp véi cac nghién clru clia Qiang Wang,
Jingjing Feng, Peiyu Yan [17] cho réng cé hon
72,7% tro bay con lai, chwa phan (rng sau 4 nam khi
dudng hd & diéu kién thong thuong.

Cac nghién ctu ciing chi ra rang trong hé xi
mang — tro bay, khi ham lwong tro bay tang 1én,
lwgng xi mang pooc l&ng sé& giam, dan dén luong
Ca(OH), sé gidam twong ng sau phan ng thdy
héa. Mac du lwgng SiO, va Al,O3; tang nhwng vi
Ca(OH), gidm nén theo phwong trinh (3), d.o.p sé
gidm khi ham lugng tro bay thay thé xi mang tang.
Ngoai ra, do phan (rng pozzolanic di&n ra kha cham,
tiép theo sau phan (rng thdy héa nén trong khoang
thoi gian dang nhiét nghién ciru tir (2 — 6) h, c6 bién
thién khdng nhiéu, dan dén d.o.p hau nhw chi phu
thudc vao nhiét d6 bao dwéng téi da ma khéng phu
thudc vao thoi gian dang nhiét & nhiét do nay.

4. Két luan va kién nghi
T cac két qua nghién ctru, co thé rat ra cac két

luan va kién nghi nhw sau:

a) Dwéng hd nhiét dm lam gia tang mirc d6 phan
(rng pozzolanic cla tro bay so v&i méau dbi
chirng twong ng dwdng hd & diéu kién théng
thwong. Ham lwong tro bay thay thé xi méang
cang thap va nhiét d6 dwéng ho cang cao thi
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b)

<)

d)

mirc d6 phan (rng pozzolanic cla tro bay cang
nhanh.

Duwéng ho nhiét &m lam ting mirc dd phan ng
pozzolanic so v&i dwéng hd thong thuwong & giai
doan dau nhwng gidm dan anh hwéng sau 28
ngay tudi. Sau 1,5 nam tudi thi khéng cé khac
biét dang ké vé d6 phan (ng pozzolanic gira
mau dudng hd nhiét &m va mau déi ching
twong ng.

MAau dwdng hd nhiét Am va tiép tuc dudng hd
trong méi trweng &m thi sau 1,5 ndm, van con
hon 60% lwong tro bay chwa tham gia phan (rng
pozzolanic.

Kién nghi trong cac nghién clru tiép theo, nén
thiét 1ap twong quan gitra dac diém céu truc,
cwong do va mirc do phan rng pozzolanic cla
tro bay trong hé xi mang podc lang — tro bay.
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