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Tém tit: Trong thanh phan cia bé tong chat két dinh (CKD) kiém hoat héa (KHH), xi 16 cao
nghiém min la mot thanh phan chat két dinh quan trong tao ra cwong dé ban dau ciia bé tong dong
thoi kich hoat phdn iing tring ngung ciia tro bay véi chdt hoat héa trong diéu kién nhiét d thuong.
Do vay phcfm chat ciia xi 16 cao (thanh phd‘n hoa hoc, do nghién min) co dnh rat Ién dén cdc tinh
chat bé téng. Trong bai bdo nay, théng qua phan tich Iy thuyét va két qud thi nghiém, lam ré mirc
do anh huong cua dé min cua xi lo cao dén tinh chat quan trong la cuong do chiu nén va cuong
do6 chiu kéo khi uon cia bé tong.

Tw khoa: do min, xi lo cao, tro bay, bé tong kiém hoat héa.

Summary: In alkali-activated slag/fly ash based concrete (AAC), ground-granulated blast-
Sfurnace slag (GGBS or GGBFS) plays an important role in increasing the early strength of
concrete and accelerating the geopolymerization of fly ash (FA) at room temperature. Therefore,
the quality of GGBFS (chemical composition, fineness) has a significant influence on the
mechanical properties of AAC. In this paper, through theoretical analysis and experimental
results, the effect of the fineness of GGBFS on the compressive strength and tensile strength was
investigated.

Keywords: fineness, ground-granulated blast-furnace slag, GGBS, GGBFS, fly ash, FA, alkali-
activated concrete, geopolymer.

1. MO PAU bao dudng & dicu kién thuong. Tuy nhién, khi
Xi 16 cao tur cong nghiép san Xuét gang thép co bao dudng V_élt liu 6 nhi¢t do cao lam giam
thé dugc hoat hoa bai cac chat kich hoat thich cu‘(‘mg df) chiu nén do can tro qué; trinh hinh
hop dé tao thanh vt liéu xi mang [10]. Khi ké thanh cdu tric mang 3D trong cau tric gel
hop xi 10 cao giau canxi véi tro bay giup tang ge‘opolyme‘r [3]-‘ASI.I (jo n_lfit cua canxi d(’)ng val
cudng do chiu nén cua vat liu va cdi thién thoi trd hinh thanh cau not gl‘u:a ge(ipolyr’ner va ge%
gian dong ran nho gel C-A-S-H hinh thanh cling C'A'S'}{ hoge Vfl cée thanh phan kh.ac [4]‘; Khi
gel N-A-S-H lam déy chu trac vat libu 2]. c6 mdt cuia cac goc OH‘ trong dung dich, l?e mat
cac hat xi 10 cao s€ bi bao hoa bdi cac goc nay
va khi canxi hoa tan tir xi 16 cao khuéch tan ra
ngoai bé mat hat s& phan tng v6i gbc OH" dé
tao thanh két taa canxi hydroxit. Khi trén bé mat

Canxi dong vai trd quan trong trong qua trinh
hoat hoa vat liéu, khi bd sung canxi, qua trinh
hoat hoa s€ trai qua hai phan tng, phan tng thur
nhét hinh thanh gel geopolymer, phan tng thir i ) ; )
hai hinh thanh gel C-A-S-H hodc C-S-H. Nho hat xi 10 cao bi bao phu boi 16p canxi hydroxit

- Ay 40 SR A r S 2+ A
c6 canxi s& cai thién cudng do chiu nén cia miu két taa, qué trinh khuéch tan cac ion Ca”" ra bén
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ngoai bé mat hat xi 16 cao s& bi can tré. Cac ion
hoa tan s& khong khuéch tan duoc ra ngoai va
hinh thanh trung tam tao mAm méi, tao ra cac
san phim canxi vo dinh hinh calciumsilicate
hydrate (C-S-H). Khi thiéu hut lrong canxi hoa
tan trong dung dich, sy hinh thanh gel calcium
aluminosilicate hydrate (C-A-S-H) s& bi can
trg. Co6 mat lugng nho canxi hoa tan trong dung
dich s& phan mg véi silic hoa tan va két tu lai
trén bé mat gel geopolymer [4]. Khi ndng do
NaOH thép s& khong du dé hinh thanh 16p OH
trén bé mat hat tro bay, do vady khi c6 lugng
canxi hoa tan du 16n n6 s& khuéch tan ra phia
ngoai hat xi 10 cao. Mdi trudng kiém yéu sé& can
tr¢ qué trinh hoa tan nhom va silic do vay khong
thuan loi cho qua trinh hinh thanh gel C-A-S-H
ma phu hop cho qué trinh hinh thanh gel C-S-H
[4]. Pdng thoi moi truong kiém yéu sé& tao diéu
kién thuén lgi cho qua trinh tao mam cua gel C-
S-H trén bé mat hat xi 10 cao.

Céc nghién ciru vé bé tong chat két dinh kiém
hoat hoa déu chi ra réng, do min cua xi 10 cao
c¢6 anh hudng rat 16n dén viéc giai phong cac
ion Ca, Si, Al, khi d min cia xi cang cao tde
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do giai phong cac ion cang nhanh, qua dé 1am
tdng cac phan ting tao gel C-A-S-H/C-S-H dan
dén cudng do cua bé tong s& ting nhanh & tudi
som.

Tuy nhién, d min cua xi tdng cao 1am cho do
doi hoi nurde ctia hdn hop bé tong ciing ting cao
qua d6 phan nao anh hudng dén cuong d6 cua
bé tong. Chinh vi vay, can thiét phai thyc hién
cac nghién ctru thi nghiém bai ban, day du dé
danh gid dugc anh hudéng do min cua xi 10 cao
dén tinh chét co ban nay bé tong CKD KHH qua
d6 c¢6 cach tng xir va st dung hiéu quéa ddi véi
xi 10 cao dé dam bao diéu kién kinh té, k¥ thuat.
2. VAT LIEU SU DUNG VA PHUONG
PHAP NGHIEN CUU

2.1. Trong nghién ctru nay, nhém nghién ciru
str dung cac vat liéu dau vao sau:

a. Tro bay: st dung tro bay loai F theo TCVN
10302:2014 ¢6 ngudn gdc Nhiét dién Hai
Phong, cac chi tiéu co 1y, hoa nhu sau: 1) khdi
lugng riéng: 2,24 g/cm’; 2) DO min: % trén sang
45um: 31,1; 3) ty dién bé mat 2935 cm?/g; 4)
Thanh phan hoa hoc (nhu bang 1) dudi day.

Bang 1: Két qua phén tich thanh phan héa hoc ciia tro bay

Z(SIOZ+
z«é S|02 A|203 T-Fezog TIOZ MnO MgO CaO NazO KZO P205 SOZ MKN A|203+
c Fe,0s)
<
—
%tl | %t %t %t | %t | %tl | %t %t %t %t %t %t
@'? 3
e s .5|49,311 21,68 | 876 | 098 | 0,08 | 1,62 | 1,27 | 013 | 436 | 0,13 042 | M,32 | 79,75
Pisa
b. Xi 1o cao: ngudn gdce xi 16 cao 1a xi Hoa Phat dat yéu cau theo TCVN 11586:2016
Bang 2: Két qua thi nghi¢m khoi lwong riéng ciia XLC
o KhGi IUgng riéng, g/cm?® | Trung binh |  Ghi chd
STT Tén mau
1 2 3 g/cm3
1 |XLC Hoa Phat 2,45 2,45 2,45 2,45
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Bang 3: Két qua phén tich thanh phan héa hoc ciia xi 10 cao nghién min

2“% S|02 A|203 T-Fezog T|02 MnO MgO CaO NagO Kzo P205 SOZ MKN . ;
£ Ghi chu
&

= %t | %t | %t | %t | %t | %t | %t | %t | %t | %t | %t | %t

XLC

Hoa [329]148| 04 [ 09| 23|93 (354|031 12 0,0 1,3 1 00

Phat

- Xi duogc nghién voi 3 cép d6 min khac nhau,
dé thuc hién cac thi nghiém cu thé la:

+ Do min 1: twong duong mic S75 theo TCVN
11586:2016

+ Do min 2: twong duong mic S95 theo TCVN
11586:2016

+ PO min 3: tuong duong mirc S105 theo
TCVN 11586:2016

c. Thuy tinh 16ng: Dung dich thuy tinh 1ong
(Na2Si03) duoc san xudt cong nghiép va duogc
cung cip boi cong ty hoa chit Viét Hoa, co ty
16 khdi lugng 26.7%Si0s, 9.84%NaO va
63.46%H,0, khéi luong riéng yau = 1.45g/cm’.
d. Xat: Xat vay (NaOH) dang ran duoc san xuét
cong nghiép co do tinh khiét 99%, khdi luong
riéng Yaxae = 2.13g/cm’.

e. P4 dam: Str dung d4 dam Hoa Binh dat yéu
cau theo TCVN 7570:2006. Khéi lugng riéng
vap = 2.70g/cm’, khdi luong thé tich x6p yop =
1432kg/m?*; Pudng kinh hat 16n nhat 20mm. Do
hdng gitra cac hat rp = 47%.

f. Céat vang: Str dung cat vang Song L6, dat yéu
cau theo TCVN 7570:2006. Khéi lugng riéng
Yac = 2.65g/cm®, M6 dun do 16n Mg = 2.6,
luong hat trén sang Smm: khong.

- Phu gia: khong

2.2. Phwong phap nghién ciru

- Phurong phap phan tich 1y thuyét;

- Phuong phap thi nghiém kiém ching: céc
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nghién ctu, thi nghiém dugc thuc hi¢n trong
phong thi nghiém tiéu chuin va duwa trén cac
tiéu chuan Viét Nam hién hanh va nhiing tiéu
chuan qudc té khi khong co tiéu chuan Viét
Nam tuong ty;

- Phuong phép chuyén gia trong phan tich két
qua thi nghiém.

3. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Cap phdi bé tong sit dung trong
nghién ctru

Trong nghién clru ndy, nhom nghién ctu sir
dung ham lugng chat két dinh ti da xac dinh
duogc trong ndi dung nghién ctru 3.1 coa dé tai
“Nghién ctru sir dung két hop tro bay nhiét dién
va xi 10 cao dé ché tao bé tong chat két dinh
kiém hoat héa (khong st dung xi ming) dung
cho céc cong trinh thuy lgi lam vi¢c trong moi
truong bién gop phan bao vé moi truong, Ma
s6 KC.08.21/16-20”, v6i %NaxO = 5%, M =
1.2, %BFS = 50%, trong d6 %Na,O — Ty I¢
khdi lwong giira NaxO c6 trong dung dich hoat
hoa va tong chat két dinh (tro bay + xi 10 cao +
phén rin trong dung dich hoat hoa), Ms — Ty s6
gitta Si02 va NaxO trong dung dich hoat hoa,
%BFS — Ty 18 kh6i lwong xi 16 cao va tong khi
lwong tro bay, xi 10 cao sir dung. Cac cap phdi
duogc thiét ké dya trén 5 lugng ding tro + xi
(Mrx) khac nhau lan luogt 1a 250, 300, 350, 400,
450 kg v6i 3 loai xi c6 d6 min khac nhau lan
lugt 1a S75, S95, S105 theo TCVN 11586:2016.
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Thanh phan cip phdi bé tong dugc thé hiénnhu  bang 4 dudi day:

Bang 4: Thanh phan cip phdi bé tong sir dung trong thi nghiém

Cac y8u t0 theo ty I€ thuc | C8p phSi Tm3 bé tdng (kg) - chua hiéu chinh d& &m
13Je) dd
TT | Ky hiéu | min v A:%Na; - C% | Cat Pa | Xild | Tro | thly | Xat | NuGc
cal| 0 "1 BFS | (kho) | ddm | cao | bay | tinh | vay |(thém)
xi I6ng
S75 | 250k 50.0 1273
11 M1-250 50% | 12 o 815.61 g 125.00 | 125.00| 64.82 | 10.12 | 118.23
g (¢}
S95 | 250k 50.0 1123.2
2 [M2-250 50% | 12 o 806.44 ] 125.00 [ 125.00| 64.82 | 10.12 | 123.23
g (o
S105 | 250k 50.0
3 |M3-250 50% | 12 o 793.55 | 1117.47] 125.00 | 125.00 | 64.82 | 10.12 | 130.23
g (¢}
S75 | 300k 50.0 1108.5
4 | M1-300 50% | 12 o 773.29 g 150.00 | 150.00| 77.79 | 12.14 | 109.88
g (¢}
S95 | 300k 50.0 1104.9
5 |M2-300 50% | 12 o 763.57 g 150.00 [150.00| 77.79 | 12.14 | 114.88
g (¢}
S105 | 300k 50.0 1100.5
6 |[M3-300 50% | 12 o 749.40 5 150.00 [150.00| 77.79 | 1214 | 121.88
g (o
S75 | 350k 50.0 1093.6
7 | M1-350 50% | 12 o 727.21 : 175.00 | 175.00| 90.75 | 14.16 | 101.53
g (¢}
S95 | 350k 50.0 1090.4
8 |[M2-350 50% | 12 o 717.03 g 175.00 | 175.00| 90.75 | 14.16 | 106.53
g (o
S105 | 350k 50.0 1086.1
9 |[M3-350 50% | 12 o 702.75 ] 175.00 | 175.00| 90.75 | 14.16 | 113.53
g (¢}
S75 | 400k 50.0 1079.4 200.0
10 | M1-400 50% | 12 680.37 200.00 103.72 | 16.18 | 93.18
g % 1 0
S95 | 400k 50.0 1076.3 200.0
11 | M2-400 50% | 12 670.1 200.00 103.72 | 16.18 | 98.18
g % 6 0
S105 | 400k 50.0 1072.9 200.0
12| M3-400 50% | 12 654.91 200.00 103.72 | 16.18 | 105.18
g % 4 0
S75 | 450k 50.0 1068.0 225.0
13| M1-450 50% | 12 630.78 225.00 116.68 | 18.21 | 84.82
g % 1 0
S95 | 450k 50.0 1065.7 225.0
14 |M2-450 50% | 12 619.73 225.00 116.68 | 18.21 | 89.82
g % 7 0
S105 | 450k 50.0 1062.6 225.0
15| M3-450 50% | 12 o 604.24 . 225.00 0 116.68 | 18.21 | 96.82
g (¢}
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(Ghi chii: M1, M2, M2 twong iing la ky hiéu xi 16 cao ¢6 do nghién min S75, S95 va S105 theo
TCVN 11586:2016)

3.2. Két qua nghién ciru thi nghiém

Bang 5: Két qua thi nghiém cwong d9 nén, kéo khi udn ciia bé tong

Do | Chédd . N . Cudng db chiu kéo khi ubn
A R CUGng dO chiu nén (Mpa)
TT| Kyhi€u |sytSn| bao (Mpa)
(cm) dudng R3 | R7 | R28 | R56 | R112 | R3 R7 | R28 | R56 | R112
Ngam 21.3
1 M1-250 7 ) 6.79 36.39 4486|4616 | 174 | 542 | 823 | 890 | 8.87
nuGc 7
Ngam 21.5
2 | M2-250 8 ) 6.82 38.14 | 45.18 |46.58| 2.03 | 6.17 | 8.87 | 9.18 | 9.53
nuGc 4
Ngam 22.0
3| M3-250 9 , 7.00 3594 (4258 |43.95| 223 | 6.53 | 834 | 863 | 895
nuGc 2
Ngam | 27.3 | 417
4 | M1-300 16 , 57.97 | 6591|67.55| 531 | 7.98 | 9.65 | 9.87 | 10.41
nuGc 4 0
Ngam 41.7
5| M2-300 17 , 27.81 58.95 |65.97 |168.23| 6.04 | 8.91 |10.20 | 10.22 | 10.93
nuGc 9
Ngam | 28.3 423
6 | M3-300 18 5713 |63.57|66.19 | 6.47 | 9.37 | 9.92 | 9.48 | 10.39

nudc 9 7
Ngam | 385|463

7 | M1-350 18 , 61.05 |68.42|69.03| 7.66 | 9.08 | 10.41 | 10.50 | 10.80
nuGc 3 3
Ngam 47.6

8 | M2-350 19 , 39.19 61.42 |69.72]69.31| 8.85 | 10.16 | 10.68 | 11.25 | 11.51
nuGc 2
Ngam 47.8

9| M3-350 20 , 40.21 59.03 |67.84|67.42| 9.41 [10.46|10.27 | 10.92 | 11.22
nuGc 1
Ngam | 42.9 539

10| M1-400 20 6451 |70.82| 7119 | 9.23 | 11.86 | 11.88 | 11.74 | 11.86

nudc 7 8

Ngam | 43.4|499
M| M2-400 22 ) 65.09 | 71.46 | 72.40| 10.22 | 11.25 | 12.48 | 12.31 | 12.77
nuGc 9 3

Ngam | 443|514
12| M3-400 22 ) 63.20 |69.03 | 70.71| 11.25 | 12.04 | 12.28 | 11.74 | 12.59
nuGc 6 3

Ngam | 46.3| 510
13| M1-450 23 ) 67.68 | 73.5273.45| 9.58 | 11.63 | 12.05 | 12.50 | 12.48
nuGc 8 8

Ngam | 47.0|514
141 M2-450 23 , 68.09 | 73.82173.89| 10.11 [ 10.58 | 12.73 | 13.13 | 13.18
nuGc 3 9

Ngam | 47.2 526
15| M3-450 24 , 66.45 | 70.96 | 71.19 | 10.65 | 11.17 [ 12.60 | 12.42 | 12.62
nuGc 6 2
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3.3. Thao luin Biéu dd cuomg do nén cla cac miu 400kg tro xi véi
xi €6 d6 min khac nhau

Biéu db cutrng do nén clia cdc mau 250kg tro xi véi

PR e P 80,00
xi ¢6 do min khac nhau
70.00
50.00 = aa
45,00 § '
— 4000 < 5000
2 3500 § 40.00
= 3000 °
g E 30,00
£ 500 £
© 2000 g 000
§ 15.00 10.00
“ 1000 _
5.00 - 3 7 ) 56 112
- aM1400 4297 53.98 64.51 70.82 71.19
2 i . ) 17 EM2-400 4349 49,93 65.00 71.46 72.40
®M1-250 679 2137 36.39 44,86 46,16 : - - : :
BM2250 682 2154 3814 4518 46,58 SM3A0p a6 = A o i
EM3250 700 2202 35.94 4258 4395

o Hinh 4: Biéu do quan hé giita cuong do nén va
Hlnfz 1 : Biéu do quan hé giita cwong do nénva  ,6i mau cia cdc mau bé tong sir dung 400kg
tuoi mau cua cac mau bé tong sur dung 250kg tro + xi véi xi ¢é dd min khdc nhau

tro + xi voi xi co dé min khdc nhau ‘
Biéu dd cudng d6 nén cla cac mau 450kg tro xi voi

Biéu db cutng dé nén cla cac mau 300kg tro xi véi xi €6 d6 min khac nhau
xi €6 d6 min khdc nhau 80.00
80.00 70.00
70.00 T 5000
60,00 2
2 - 50,00
o £ 4000
< 40,00 S
< = 30.00
o 30.00 -g
£ 3 2000
S 2000
10,00
10,00
= ' 3 7 28 56 112
3 7 28 56 112 TR 3 5 7
EM1-300 2734 4170 57.97 65,91 6755 ' 3638 L3 bi-6t L oty
WM2-300 27.81 4179 58.95 65.97 68.23 BM2450) 40 3149 6809 Ba B8
®M3300 2839 14237 57.13 63.57 56,19 WM3450]  47.26 5262 6545 70.96 7119

Hinh 2: Biéu do quan hé giita cuong dé nénva  Hinh 5.'~Biéu do quan hé giita cuong do nén va
tuéi mau ciia cdac mau bé tong sir dung 300kg ~— tuoi mdu cua cac mau bé tong s dung 450kg

tro + xi voi xi ¢6 dé min khdac nhau tro + xi voi xi ¢6 do min khdac nhau
Bi€u dd cudng d6 nén clia cdc mau 350kg tro xi vai )
xi c6 d6 min khéc nhau SU PHAT TRIEN CUONG DO NEN CUA
rs = ra 7 ra
8000 CAC MAU V01 Xi cO PO MIN 1
a0 ——M1250 —M—M1-300 —&—M1350 —%—MI1-400 —w—NM1-450
T 60,00
= 80,00
E‘ 50,00 - i
,§ = 70.00 )
g 40,00 g 60.00
Eﬂ 30.00 < s000 - =
3:: 2000 2 w00 :
1060 E 30,00
) 3 7 28 56 112 ?} 20,00
mM1-350 3853 4633 6105 68.42 60.03 10.00
mM2-350 39.19 47.62 61.42 89.72 6931 R
= M3-350 40.21 47.81 58.03 67.84 67.42 o 20 40 60 80 100 120
3 \ NGAY
Hinh 3: Biéu do quan hé giita cuong do nén va
tuoi mau cua cac mau bé tong sur dung 350kg Hinh 6: Biéu do su phat trién cuong do nén
tro + xi voi xi co do min khac nhau cua cac mau bé tong voi xi co do min 1 (S75)
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SU PHAT TRIEN CUONG DO NEN CUA
cAc MAU V@1 Xxi c6 O MIN 2
e 12-250 =—l=M2-300 —d—M2-350 =—b=MZ-400 —8—M2-450
80.00
70.00 : ' ﬁ
60.00
50.00
40.00
30.00
20.00
10.00

*

CUONG BO NEN (MPA)

Hinh 7: Biéu do sw phat trién cuwong do nén
cua cac mau bé tong voi xi co do min 2 (595)

SU PHAT TRIEN CUONG DO NEN CUA
cAc MAU vOI Xi €O DO MIN 3
—t—3-250 —=—M3-300 —&—M3-350 =—H—M3-400 —w—M3-450
80,00
70,00
60,00
50.00

40.00
30.00

CUBNG DO NEN (MPA)

20,00
10.00

NGAY

Hinh 8: Biéu do sw phdt trién cuong do nén
cua cac mau bé tong voi xi co do min 3 (S105)

Biéu do cuting d0 chiu kéo khi udn clia cac mau
250kg tro xi voi xi ¢ dd min khéac nhau

14.00 |

g

= 1200

=

"2 10.00

£

o 8.00

2

2 600

L

(¥}

g 4,00

oo

3™ B

5

o
u M1-250 1.74 54 823 8.90 B.87
u M2-250 203 6.17 8.87 9.18 953
® M3-250 223 6.53 834 8.63 8.95

Hinh 9: Biéu do quan. hé gma cuong do
chiu kéo khi uon va tuéi mdu cia cdc mdu
bé tong su dung 250kg tro + xi voi xi co
do min khdac nhau

22
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Biéu do cuong dé chiu kéo khi un clia cdc miu
300kg tro xi v&i xi c6 d6 min khac nhau

14.00
z
S 1200
£
S 10.00
S
= 800
2
3 600
£
o
;g- 4.00
g 2.00
a
uM1-300 531 7.98 9.87 10.41
B M2-300 6,04 891 10.20 10.22 10.93
u M3-300 647 9.37 9.92 9.48 10.39

Hinh 10: Biéu do quan hé gitta cuong do chiu

kéo khi uon va tuoi mau cua cac mau bé tong s
dung 300kg tro + xi voi xi co do min khdc nhau

Biéu db cuerng dé chiu kéo khi udn cla cac mau
350kg tro xi vai xi co dé min khac nhau
14.00

12.00

10.00
£.00
6,00
4.00
2,00

® M1-350 7.66 1041 10,50 10.80
® M2-350 B.85 10.16 10.68 1125 1151
= M3-350 941 1046 10.27 10.92 11.22

Cuirng db chiu kéo khi udn (Mpa)

Hinh 11: Biéu do quan hé gitta cuwong do chiu

kéo khi uon va tuoi mau cua cac mau bé tong s
dung 350kg tro + xi voi xi co do min khdc nhau

Biéu do cwreng dé chiu kéo khi udn cla cac mau
400kg tro xi vai xi co dé min khac nhau

14,00
£
< 1200
5
S 1000
E
= 80D
g
3 600
£L
[*}
© 400
ab
£ 20
o
' 3 7 28 56 112
EMLA00 923 11.86 11.88 1174 11.86
EM2400 1022 11.25 12.48 1231 1277
=MI400 1125 1204 12.28 1174 12.59

Hinh 12: Biéu do quan hé giita cuong do chiu

kéo khi uon va tuoi mau cua cac mau bé tong s
dung 400kg tro + xi voi xi co do min khdc nhau
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Biéu do cuerng do chiu kéo khi udn cha cac mau
450kg tro xi véi xi c6 d6 min khac nhau

12.00
: I I
112

= M1-450 9.5 11.63 12.48
= M2-450 1011 10,58 12.73 1313 13.18
M3-450 10.65 11,17 12,60 12.42 12.62

c

Curéng di chiu kéo khi uén \'N‘Ipa;n
=

Hinh 13: Biéu do quan hé giita cuong do
chiu kéo khi uon va tuéi mdu cia cic mdu
bé tong su dung 450kg tro + xi voi xi co do
min khdc nhau

Két qua nghién ciru trong bang 5 cho thay, khi
dd min cua xi 10 cao tang tir S75 1én S95, gia tri
cuong dg chiu nén, cuong do chiu kéo khi udn
clia bé tong & tudi 28 ting tuy nhién khong
nhiéu (khoang dudi 5%); Khi d min cua xi 10
cao tiép tuc tang tir S95 1én S105 gia tri cudng
d6 chiu nén, cuong do chiu kéo khi udn cua bé
tong bat dau giam xudng. Nhu vay ban dau khi
dd min xi 10 cao tang lén lam tang hi¢u qua cac
phéan tmg, dan dén ting cuong do, tuy nhién khi
d6 min cua xi tiép tuc ting kha ning phan tng
clia xi ciing tiép tuc ting, tuy nhién cing voi do
dé dat duoc d6 luu dong yéu cAu can tang luong
dung nuée, diéu nay din dén 2 hau qua do la:
1) lugng nudc du trong bé tong tdng Ién, khi
nude bay hoi s& dé lai 16 rong trong bé tong lam
giam cuong do cua bé tong; 2) khi lugng dung
nude tang lén, dan dén néng dd chét hoat hoa
trong nude tron bé tong giam xudng lam giam
kha nang kich hoat phan Uing trung ngung cua
chit hoat hoa, din dén kha ning phat trién
cuong d6 cua bé tong kém di. Cac két qua
nghién ctru vé& do luu dong trong bang 4 ciing
da chira réng, khi d min cua xi tang 1én tir mirc
S75 dén S95 dé dat dugc do lwu dong twong
duong can ting lwong dung nudc _khoang 5
lit/m® bé tong. Khi d6 min cua xi tiép tuc ting
tor d0 min S95 1én S105 lwgng dung nudce tang
thém tir 6-7 lit/m® bé tong, diéu d6 cling cho
thiy d6 min cta xi 10 cao c6 anh huong dang ké
dén luong dung nudc cia bé tong. Piéu nay cd
thé giai thich rang khi d6 min cua xi ting cao

[ KHOAHGC
dan den ty dién bé mit ctia nd tang cao lam cho
yéu cau lwong nudc 1am udt bé mit va tao do
lyu dong ciing tang 1én, do vay lrgng nude yéu
cau tang cao. Ngoai ra ciing ¢ thé xay ra hién
tuong, khi do min cua xi tdng cao da lam cho
céc phan trng cua xi v6i nudc ting nhanh & tudi
som (Cha yéu la Ca™), din dén hién tuong co
kho tire thoi gdy ra cac vi nirt trong bé tong dan
dén 1am giam cudng d6 cua bé tong.

Cac két qua nghién ctru ¢ bang 5 ctng chi ra
rang, khi d§ min cua xi tang cao, toc do phat
trién cuong do cua bé tong & cac tudi sém tang
cao nhanh hon, tuy nhién ¢ tudi mudn hon, toc
do tang cuong do cua bé tong sir dung xi c6 do
min cao hon lai cham hon so véi bé tong su
dung xi c6 d6 min thip hon. Diéu nay ching t6
khi d6 min cua xi ting cao lam cho tbe do giai
phéng cac ion Ca, Al, Sinhanh hon din dén cac
phan ung tao gel C-A-S-H/C-S-H tang nhanh
lam cho cuong dd cua bé tong s€ tang nhanh &
tudi som.

4. KET LUAN VA KIEN NGHI

Céc két qua nghién ciru, thi nghiém trén voi
muc dich kiém ching cac quy luat anh huéng
ctia d6 min chat két dinh (xi 10 cao) dén cac tinh
chit co 1y quan trong cua bé tong 1a cudng do
chiu nén va chiu kéo khi nén. Cac két qua
nghién ctru thi nghiém di chi ra rang, anh
hudng ctia do min chét két dinh (xi 16 cao) dén
cuong do cua bé tong co ban tudn theo cac quy
lut vat 1y thong thuong. Cu thé nhu sau:

- Khi d¢ min cia xi 10 cao tang tir S75 1én S95,
gia tri cuong do chiu nén, cuong do chiu kéo
khi uén cua bé tong & tudi 28 ngay ting tuy
nhién khong nhiéu (khoang dudi 5%); Khi do
min cta xi 16 cao tiép tuc tang tir S95 1én S105
gia tri cuong do chiu nén, cuong do chiu kéo
khi udn cta bé tong & tudi 28 ngay bit dau giam.
Pay la can cir dé dé tai khuyén nghi gia tri do
min ctia xi phtt hop ding cho bé tong chat két
dinh kiém hoat hoa dé dam bao diéu kién kinh
té - k¥ thuat.

- Dién bién anh hudng ciia d6 min cua xi dén
cuong do chiu nén, cuong do chiu kéo khi udn
clia bé tong & tudi 28 ngay co lién quan dén anh
hudng ctia nd dén lrgng dung nudce ctia hdn hop
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bé tong, cu thé 1a khi d6 min cua xi tang l1én tu
mirc S75 dén S95 dé dat dugc do luu dong
tuong dwong can ting lugng ding nuéoc khoang
5 lit/m’ bé tong. Khi d6 min cua xi tiép tuc ting
tor d0 min S95 1én S105 lwgng dung nudce tang
thém tir 6-7 lit/m® bé tong, didu d6 ciing cho
thiy d6 min ctia xi 10 cao c6 anh huong dang ké
dén luong dung nude cua bé tong.

O trén 1a két mot phan két qua nghién ciru danh
gia anh hudng cta d6 min cua xi 10 cao dén cac
tinh chit co 1y co ban cta hdn hop bé tong va
bé tong, nghién ctru cua dé tai con thuc hién trén
céc cap phdi co sir dung nhiéu loai tro bay loai
F khac nhau ¢ Vi¢t Nam va xem xét anh huong
ctia d0 min xi 16 cao dén nhiéu tinh chit co ly
khac ctia hdn hop bé tong va bé tong nhu: do 6n

TAI LIEU THAM KHAO

dinh thé tich, lvong nudc tiéu chuin cua hdn
hop chét két dinh, thoi gian bat dau va két thuc
dong két, d6 tach nudce, do hat nude, do chéng
thim cta bé tong. Cac két qua nay s& dugc cong
bb trén cac bai bao tiép theo.

Loi cam on

Noi dung ctia bai bao 1a mot phan két qua nghién
ciru cua dé tai cdp Qubc gia KC08.21/16-20
“Nghién citu siv dung két hop tro bay nhiét dign
va xi 16 cao dé ché tao bé tong chit két dinh kiém
hoat hoa (khong svr dung xi mang) dung cho cdc
cong trinh thuy lgi lam viéc trong moi truong
bién gop phin béo vé moi trwong.” Cac tac gia
xin chan thanh cam on B KHCN, chuong trinh
KC08/16-20 da tai trg kinh phi dé thuc hién dé tai
nay.
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