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Tém tit - Nghién ctru nay tap trung viée ché tao bé tong ning sir
dung chét thai/phu phdm cong nghiép 1a xi ddng va xi hat 10 cao
nghién min. Xi déng thudc loai chat thai khong ddc, co trong
lwong riéng 16n (3,82 g/cm3) nén 1a nguyén liéu phu hop dé san
xuét bé tong nang cd kha niang chdng birc xa tia X va tia y tdt. Xi
hat 10 cao nghién min dung dé thay thé mot phan xi mang trong
cip phdi bé tong, gop phin bao vé méi truong va tiét kidm tai
nguyén thién nhién. Nghién ctru khao sat nhiéu loai cip phdi cua
bé téng, anh hudng cua xi ddng (copper slag-CS) va xi hat 10 cao
nghién min (ground granulated blast furnace slag-GGBFS) dén
cuong dg, tinh chat k¥ thudt va kha nang che chén birc xa ciia bé
tong. Cép phdi téi uu c6 khd ndng st dung dé ché tao be tong che
chén birc xa c6 hé sb suy giam tuyén tinh 0,1910 cm'®, cuong do
33,67 MPa, dap umg mac thiét ké 30 MPa.

Tu khoa - Bé tong; xi déng; xi hat 10 cao nghién min; tia X;
tia vy.

1. Gigi thiéu chung

Ngdy nay, cac thiét bi co phat buc xa dugc sir dung rat
nhiéu trong y té, nghién ctru va doi sdng nhu may chup X
quang tai cac bénh vién, may XRD, XRF tai cac trung tam
nghién ctru, may quét an ninh tai cac san bay... Cac buc xa
trén rat nguy hiém d6i véi té bao co thé, vi vdy con nguoi
chung quanh can phai dugc bao vé cang nhiéu cang tot. Bé
tong 1a loai vat liéu c6 kha nang che chén btic xa kha tét.
Nang cao thém nira kha ning che chin birc xa ctia bé tong
rat can thiét dé giam thiéu tac hai cua buc xa [1], gilp
khong can phai xdy tuong that day ton khong gian va lam
ning né ciu tric xay dung [2], hon nita con lam giam sy
xudng cép cua cdu tric trong qua trinh st dung dudi tac
dung cuda buc xa [3].

Xi ddng sinh ra trong qua trinh néu chay quing dé luyén
déng, tdn tai & dang hat min. Hién nay xi déng thuong duoc
dung 1am bot mai, con lai bi chén 1ap [4]. Xi ddng co trong
luong riéng lon 3,9 g/cm?® [5], dugc phan loai theo nguy co
d6i véi stc khoé cong dong va mdi truong la khéng doc,
khong nguy hiém [6], ton tai dudi dang hat nén c6 thé sir
dung nhu c¢ét liéu min cho bé tong [4]. Do c6 trong lugng
riéng 16n nén xi dong sé& lam tang trong luong riéng cua bé
tong, cai thién kha nang che chan buc xa tia X va tia vy, c6
thé lam tang hé sé suy giam tuyén tinh ciia bé tong Ién 31%
[7]. Sharma va Khan [8] va Vijayaraghavan [9] thdy, c6 thé
thay thé ¢t liéu cat thién nhién bang xi dong véi lugng 40-
60% trong bé tong tu dam va n6 lam tang cuong do bé tong.
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Gupta va Siddique [10] ciing két luan ring c6 thé dung xi
ddng véi lwong tir 20-60% trong lwong cat va nd lam ting
cuong do nén cia bé tong dén 8%. Mot s6 nghién ciru lai
cho két luan nguoc lai, chang han Ambily [11] cho rang, xi
dong lam giam cuong do nén khi thay cho 100% cat; Dos
Anjos va cong su [6] cho rang, xi dong lam giam cudng do
nén cua bé tong dén 15%.

Ngoai xi dong, nghién ctru cling quan tdm dén viéc st
dung xi hat 16 cao nghién min trong cap phéi dé tan dung
phu phdm trong qué trinh san xuat gang 15 cao [5], gop
phan bio vé moi truong. Xi 16 cao 1a mot loai phy gia
khoang hoat tinh rat tot cho xi ming, bé tong va dugc st
dung tir kha 1au trén thé gi6i cling nhu & Viét Nam. N6 ¢6
thé dugc dung trong cip phdi bé tong v6i ham lugng 30-
50%, 1am ting cuong do bé tong, 1am cho bé tong dic chic
hon [12]. Viéc sir dung két hop xi ming va xi 1o cao anh
huong tot dén do bén co hoc va tinh bén viing ciia bé téng
do kha nang vi dién day va hiéu img puzolan [13], 1am ting
thoi gian ninh két va ting cuong do cia bé tong [14]. Tai
Viét Nam, xi 10 cao ciing la thanh phan quan trong dé san
xudt xi ming bén sunfat, bé tong it téa nhiét ding cho bé
tong khéi 1on [15].

Bai bo, nghién ciru ché tao bé tong co kha ning che
chén tia X va tia y cao. Trong cAp phéi bé téng c6 sir dung
xi ddng dé thay thé mot phan hay toan bo cat, su dung xi
hat 10 cao nghién min dé thay thé mot phan chét két dinh xi
mang Portland.
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2. Thwe nghiém
2.1. Nguyén li¢u, hod chit
2.1.1. Xi mang

Trong nghién clru nay, tac gid st dung xi mang PC50
véi clinker ciia nha may xi mang Van Ninh (Quang Binh).
bay 1a loai xi mang mac cao, sir dung ham luong phu gia
thip, c6 cudong d6 3 ngay tudi cao. Xi mang c6 trong luong
riéng 3,1 g/cm3, thoi gian bit dau ninh két 70 phit, két thuc
ninh két 385 phuat. Thanh phan héa cta clinker Van Ninh
duoc thé hiénﬁ Bang 1, mot so tinh chat ky thuat cta xi
mang dugc thé hién ¢ Bang 2.

Bdng 1. Thanh phan hoa clinker Van Ninh (% trong legng)

SiO2 | CaO | AlOs | Fe203 | MgO | SOz | KO | Na2O
22,88 | 64,54 | 5,07 3,35 2,16 | 1,24 |1 0,28 | 0,48
Bdng 2. Tinh chdt kj thugt ciia xi mang Van Ninh
Trong | Thoi gian ninh | Pg on Luong | Cuong do
luong Két (phat) | dinh thé N9 | 1én sau 28

riéng Bt Két tich nhuo;c “5/” ngay
; chuan
@em¥) | diu | thoc | mm) |0 (vipa)
3,1 70 385 0,8 32,5 54,0

2.1.2. Da dam
Da Pa Son (Pa Ning) duoc sir dung lam cbt lidu 16n, da
¢6 thanh phan kich thudc hat 5-20 mm, duoc Cong ty CH
phan bé tong Pang Hai (Pa Ning) cung cap. Kich thudc thuc
té cta d4 1a 5-17,3 mm, trong luong riéng 2,7 g/em®. Mot sd
tinh chat k¥ thuat cia ¢a duoc trinh bay trong Bang 3.
Bing 3. Tinh chit kff thugt ciia dé Pa Son (Pa Néing)

Trong [Puong kinh o A
m(;l;]r;?i%ng lugng thé | 16n nhat Do rdng|Po 4m Dgth
('g/cm3) tich xop Dmax (%) (%) % )

(g/cmd) (mm)
2,7 1,46 17,3 4729 | 05 0,5

2.1.3. Cat tw nhién

Cbt lidu nho dugc st dung 1a cat bai Loc (Quang Nam)
dugc Cong ty ¢ phan bé tong Pang Hai Pa Ning cung cap
v6i cac tinh chat k§ thuat dugc néu trong Bang 4.

Bing 4. Tinh chit k thugt cdt Pai Léc (Qudng Nam)

Trong Trong Kich thuéc - |pohi
Iuong Iuong t,hé Modun d6| hat trung |D9 am h P
riéng tich xop lon binhdso | (%) p(yu

(gemd) | (glem?) (mm) )
2,66 1,61 2,62 0,72 2 15

Cét c6 trong lugng riéng 2,66 g/cm®, mddun do 16n
2,62; Luong hat qua sang 0,14 mm la 7,82%, kich thudc
trung binh dso = 0,72 mm. Viéc khai thac cat ty nhién tac
dong khong t6t dén moi truong, anh huong dén dong chay
va céu trac bd séng, nén can phai han ché sir dung va nén
dung cac nguyén lidu khac thay thé.

2.1.4. Phu gia hoa déo va nuoc

Phu gia hoa déo dé lam giam lwong nudc tron cho bé
tong la Sikament 2000AT cua hing Sika.

Liéu luong sir dung theo khuyén cdo ciia nha san xuat:
0,8-1,1 1it/100 kg xi mang.

Phu gia Sikament 2000AT dugc sir dung bang cach pha

tryc tiép voi lugng nudce da xac dinh khi tinh toan cap phoi
bé téng.

Nudc sir dung 12 nude may thanh phd Da Néng.
2.1.5. Xi dong (Copper slag-CS)

Xi dong duoc cung cip boi Cong ty ddng Sinh Quyen
Lao Cai (xem Hinh 1a). Tinh chat ky thuat cua xi dong
dugc trinh bay trong Bang 5.

S| SE1 AV WDEImnE530

Hinh 1. @) Hinh anh xi dong Sinh Quyén (Ldo Cai)
b) Anh SEM xi dong Sinh Quyén (Lao Cai)
Bing 5. Tinh chdt ky thudt ciia xi dong Sinh Quyén (Lao Cai)

Trong luong Trong luong | Kich thuéc hat D6 Am
riéng thé tichxép | trung binh dso b /a
(g/em?) (g/em?) (mm) (%)
3,82 2,02 0,091 6,74

Nhu vy, xi dong Sinh Quyén ¢6 trong luong riéng kha
16n (3,82 g/em?), trong luong thé tich xbp 13 2,02 g/emd, khé
tuong dong véi xi dong sir dung trong nghién ciru khéc [5].
Xi ddng Sinh Quyén cu tao nén tir cac hat mau den, kich
thude hat trung binh d50 = 0,091 mm, min hon nhiéu so véi
cat Bai Loc (d50 = 0,72 mm). Hinh anh SEM (Hinh 1b, d¢
phéng dai 1000x) cho thay, xi tao nén tir céc hat khong tron,
hinh dang khong ddng nhat, bé mat hat phang khong xdp.

Phan tich nhidu xa tia X (XRD) cho thdy, xi ddng c6
chira cac khoang magnetite FezO,, fayalite Fe,SiOs, quartz
SiO, nhur gian do XRD trén Hinh 2.

1000 Meas. data:xi dong-2  ——

] | I

) 10 & 50
2-theta (deg)

Hinh 2. Gidn dé XRD xi déng Sinh Quyén (Ldo Cai)
2.1.6. Xi hat 6 cao nghién min (Ground granulated blast
furnace slag — GGBFS)

Xi hat 16 cao nghién min sir dung trong nghién ctru nay
1a phu phdm ctia qua trinh san xuat gang 16 cao cua Tap doan
Hoa Phat tai Dung Quat, tinh Quang Ngai. Tac gia sir dung
xi loai S95 (xem Hinh 3) véi thanh phan hoa the hién trong
Bang 6, mdt so chi tiéu co ly dugc cho trong Bang 7.

Intensity (cps)

| MTnE'(E Fed 04, 00-011-0614

Bdng 6. Thanh phén hoa hog ctia xt hat lo cao nghién min
Hoa Phat, Dung Quat (% trong luong) [16]

CaO | AlOs | MgO | SOs CI-
40,77 | 12,89 | 7,49 | 0,17 | 0,001
MKN: Mdt khi nung

SiO2
35,53

MKN
0,08
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Hlnh 3. Hznh anh xi lo cao Hoa Phat (Qudng Ngdi)
Bing 7. Chi tiéu co' Iy ciia xi hat 10 cao nghién min Hoa Phat,

Dung Qudt [16]
Trong lugng | Bémat | Tyledd | Hoattinh D5 Am
riéng rieng | leudong | cuong do 28 (‘; /a)
(glem®) | (cmg) | (%) ngay (%) ’
2,89 5281 108,31 116,53 0,33

Nhu vay, cac chi tiéu co ly cua xi S95 déu dat va vuot
yéu cau k¥ thuat cia xi hat 16 cao nghién min theo TCVN
11586:2016 [17]. Trong do, bé mit riéng khong nho hon
5000 cm?/g, ti 1& d6 luu dong khong nhé hon 90%, chi )
hoat tinh cuong d¢ 28 ngay khong nho hon 95%.

2.2. Qui trinh ché tgo va xdc dinh tinh chit bé tong

Cép phéi duoc tinh toan, ché tao, dudng hg, xac dinh
tinh chat ky thuat va ddc trung ciia bé tong theo qui trinh
nhu sau: Pau tién, da 5x20 mm duoc rai thanh mot lop
mong 10-15 cm. Sau do, tron kho cat, xi dong, xi 10 cao va
xi mang cho dén khi déu nhau. Xuc hdn hop vira tron rai
déu 1én 16p d4. Tron déu hdn hop va cho nudc vio, tron
déu. Thoi gian cho mot mé tron 1a 15-20 pht.

Hdn hop bé tong sau khi tron duoc d6 vao khuodn kich
thude 100x100x100 mm. Khudn chira miu dugc dé ngoai
khong khi trong 24 gid (nhiét do 28°C, do am 90%). Sau
24 gid thao khudn va dudng ho trong bé nudc ¢ nhiét do
mai truong trong thoi gian 27 ngay. Mau 28 ngay tudi sau
d6 duge xac dinh cac tinh chat ky thuat theo TCVN
3118:1993 [18], TCVN 3112:1993 [19], TCVN 3115:1993
[20], TCVN 3113:1993 [21]. Sé lwong t& mau 1a mot ddi
vé6i timg cp phdi, 1ay theo TCVN 3105:1993 cho bé tong
thwong pham [22]. Cac mau bé tong ciing duoc x4c dinh
céc déc trung nhu nhiéu xa tia X, x4c dinh hinh thai bé mat
bang kinh hién vi dién tir quét.

Mirc d6 che chén birc xa cta vt liéu duoc thé hién qua
hé s6 suy giam tuyén tinh, n6 thé hién sy suy giam cua
chum birc xa khi truyén qua mau vt lidu c6 chiéu day x.
Thiét bi do hé sé suy giam tuyén tinh gdm ngudn birc xa
137Cs véi nang lugng buc xa 662 keV, dau do, may dém
duoc bb tri nhu Hinh 4.

Digital Counter

Hinh 4. So d6 thiét bi do hé s6 suy gidm tuyén tinh [7]

Sample

Detector

Source

Heé s suy giam tuyén tinh dugc tinh theo cong thirc:

i = (1/%)*In(No/N)

_Trong do: N, la tc do dém cia dau do tmg v6i hop rong
(s6 dém/s); N la toc d6 dém cua dau do ung véi hop chira
mau (s6 dém/s) [7].

3. Két qua va thao luin
3.1. Cép phéi va tinh chit ciia bé téng sir dung xi hat 1o
cao nghién min

Dau tién, tac gia tinh toan cip phdi cua bé téng sir dung
xi mang PC50 Van Ninh, cat Pai Loc, da Pa Son, phu gia
Sikament 2000AT. Bé tong duoc thiét ké mac M300
(30 MPa). Mau duoc ky hiéu 1a C0.0.

Sau d6, cap phdi duoc thay doi bang cach sir dung xi
hat 16 cao nghién min thay thé cho xi mang véi ham luong
20% va 40%. Cac mau duoc ky higu twong tng la C0.20
va C0.40, cap phbi dugc trinh bay trong Bang 8. Mot so
tinh chat ky thuat va hé sb suy giam tuyén tinh cta cac mau
bé tong dugc thé hién trong Bang 9 va Hinh 5.

Bdng 8. Cap phai bé tong va bé tong si dung xi hat 16 cao

nghién min (diing cho 1m? bé tong)

PO o) | (ko) | () | “O | LD | IO gy
C0.0 0 [357,71 0 674,76 | 1211,90 | 243,76 | 3,58
C0.20| 20 |286,16| 71,54 | 674,76 | 1211,90 | 207,76 | 3,58
C0.40 | 40 |214,62|143,08|674,76 | 1211,90 | 206,63 | 3,58

Bdng 9. Tinh chdt ki thugdt ciia bé tong va bé tong su dung xi hat
10 cao nghién min

Tinh chit| Trong Trong | Do |Cuongdo|HE 5O suy
lvong | lugng thé | hat | nén 28 giam

L riéng tich nude | ngay Res [tuyén tinh
Cap phoi | (g/em?) | (glem®) | (%) | (MPa) | (cm?)
C0.0 2,30 2,28 4,22 30,21 0,1829
C0.20 2,28 2,25 5,04 33,58 0,1827
C0.40 2,26 2,25 4,16 40,68 0,1822

45 0.183
40 0.1829 g
g3 0.1828 i
= c
5 30 0.1827 «Z
€ 25 01826 %
<« =
o 20 0.1825 £
kel o
215 0.1824 3.
g 2
O 10 0.1823 -9
5 0.1822 T
0 0.1821
0 10 20 30 40 50

Ty 18 xi 16 cao thay thé xi méing, %
—o— Cudng d6 bé tong —@— Hé s6 suy giam tuyén tinh

Hinh 5. 6 thi biéu dten dnh hudng cua 1ty I¢ x1 [0 cao lén
cu’o‘ng dO va he SO suy glam tuyen tmh cua bé tong

Nhu vay, khi sir dung 20% va 40% xi 10 cao thi cudng
d6 bé tong tang tir 30,21 MPa lén 33,58 MPa va 40,68 MPa
(twong Gng véi mie d6 ting 1a 11,2% va 34,7%), cho théy
cuong do cua bé tong ting 1én theo ham lugng xi 10 cao
thay thé xi mang. Két qua nay phu hop vai cac nghién ciru
khéc, Vijayaraghavan [9] cho ring c6 thé thay thé xi |6 cao
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cho 30, 40, 50% xi mang, trong d6 cuong do bé téng cao
nhét khi thay thé 40%. Oner [3] lai cho rang cuong do bé
tong cao nhat khi thay thé dén 55%. Guneyisi [12] cho rang
cudng do bé tong tang 1én khi thay thé 50-60% xi mang.

Nhur vy, cudong do bé tong tang 1én khi thay thé 40%,
hay c6 thé dén 50-60% xi 10 cao. Tuy nhién, tac gia lya
chon ty I& xi 10 cao thay thé cho xi ming 1a 20% dé phu
hop véi muc tiéu ché tao bé téng c6 trong lugng riéng l6n
nham che chén bac xa. Néu thay thé voi ty Ié cao s& lam
trong lugng riéng bé tong giam di nhiéu (do trong lugng
riéng cuia xi 10 cao la 2,89 g/cm?, nho hon trong lugng riéng
clia xi ming 1a 3,1 g/cm?®).

Khi str dung xi hat 16 cao nghién min S95 thay thé cho
xi mang thi lugng nude tron giam, do linh dong tang, trong
lwong thé tich cua bé tong giam.
3.2. Cip phoi va tinh chit ciia bé tong sir dung xi dong
va xi hat 10 cao nghién min

Déi voi cap phdi ¢6 xi dong véi muc dich thay thé cat
v6i cac ty 18 1an luot 1a 40%, 60%, 80% va 100% vao cap
phdi €0.20 (c6 sir dung 20% xi 16 cao). Ky hiéu cdc mau
lan lugt 1a C40.20, C60.20, C80.20 va C100.20. Cap phoi
cac loai bé tong nay dugc trinh bay trong Bang 10. Mot s
tinh chat ky thuat va hé sb suy giam tuyén tinh cta cac mau
bé tong dugc thé hién qua Bang 11 va Hinh 6.

Bing 10. Cdp pho”:i bé téng sit dung xi dong va xi hat Io cao
nghién min (tinh cho Im® bé tong)

. 112 ngdle m);']g )éla (1;’ Cit [Xidong Pa | Nuoe 2 }I‘:
((:Oa/o(; d(f))/:jg (kg) | (ka) (kg) | (kg) (kg) (1it) (Iit)
C40.20 [ 20 | 40

C60.20 | 20 | 60

Cép phédi

286,16 | 71,54 404,86 | 269,90 1211,90| 225,76 | 3,58
286,16 71,54 269,90 | 404,86 |1211,90 (221,47 | 3,58

C80.20 | 20 | 80 |286,16|71,54|134,95|539,81|1211,90|220,80| 3,58
C100.20| 20 | 100 [286,16(7154]| 0O |674,76|1211,90{211,13|3,58

Bing 11. Tinh chdt ky thudt ciia bé téng sit dung xi dong va xi
hat lo cao nghién min

Trong Trong D6 hit Quéng do Hé s6 suy
luong | luongthé| nén sau 28 | giam tuyén
riéng tich | "o°¢ | ngay Res tinh

(g/cm®) | (glecm?®) (%) (MPa) (cm?)
C0.20 2,43 2,25 5,04 33,58 0,1827
C40.20 2,40 2,37 3,60 39,90 0,1897
C60.20 2,51 2,37 4,88 34,90 0,1902
C80.20 2,56 2,38 5,49 33,67 0,1910
C100.20 2,56 2,40 6,12 30,53 0,1894

Tir két qua, thay rang, sir dung xi dong thay thé cat vai
ham luong nhé hon 40% gop phan ting cuong do cua bé
tong, diéu nay ching t6 xi dong cé kha ning c6 hoat tinh.
Cép phdi C40.20 sir dung 40% Xi déng thi mau dat cuong
d6 39,90 MPa, cao hon so v6i cap phdi C0.20 (dat 33,58
MPa). Tuy nhién, néu tiép tuc tang ham luong xi ddng 1én
60%, 80% va 100% lugng cat (cAp phdi C60.20, C80.20 va
C100.20) thi cuong d0 bé tong lai giam di (twong ung la
34,90 MPa; 33,67 MPa va 30,53 MPa), nguyén nhén do xi
ddng co trong lugng riéng 16n (3,82 g/cm3) nén rat d& gay
phan 16p trong qua trinh ché tao [10].

Nhan xét chung, tuy c6 su bién thién vé cuong do
nhung tit ca cac cip phdi nghién ctru déu dat mac thiét ké
30 MPa.

Vé trong lugng riéng, khi thay thé xi dong cho cat vai
ty 1¢ tang dan tir 40% dén 100% thi trong luong riéng cla
bé tong ciing ting dan tir 2,40 g/cm? dén 2,56 g/cm®,

Heé s suy giam tuyén tinh cta cic mau ting dan theo
ham luong xi déng, va dat cyc dai khi luong xi déng la
80% (dat 0,1910 cm™). Khi luong xi ddng tang 1én 100%,
hé s6 suy giam tuyén tinh lai giam xudng (cép phdi
C100.20, dat 0,1894 cm™).

Trong qua trinh ché tao, tc gia nhan thay xi dong con
lam giam lugng nudc st dung trong bé tong va lam tang do
lwu dong, nguyén nhan do xi dong cé dang hat bi thuy tinh
hod, bé mat béng [6].
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40 \ 0.191
=
c 0.1908 £
& 35 E=
= o —e-\@ 0.1906 .§
2 z
& 25 0.1904 2
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Hinh 6. Bé thi biéu [{ign danh huong cua ty ¢ xi dong Ién
cuong do va hé so suy giam tuyen tinh cua bé tong

3.3. Phén tich nhiéu xa tia X

Két qua phan tich nhidu xa tia X (XRD-X-ray
Diffraction) trén thiét bi SmartLab X-Ray Diffractometer
(Rikagu-Nhat) vai birc xa Cu-Ka, géc quét 26 = 5°+80°
(xem gian do Hinh 7) cho thiy, mu bé tong C80.20 ¢6
thanh phan khoang magnetite, fayalite, quartz co ngudn
gbc tir nguyén liéu xi dong, ngoai ra con co cac khoang
porlandite, calcite 1a két qua ctia qué trinh thuy hoa va ninh
két bé tong.

Meas. data:c80g20 ——

20 10 60 20

2-theta (deg)

Hinh 7. Gidn dé XRD ciia mdu bé téng C80.20
3.4. Khdo sdt hinh thdi bé mat bé tong
. Piac trung hinh thai bé mat cua bé tong dugc khao sat
bang kinh hién vi dién ti quét (SEM—Scanning Electron
Microscope) Jeol JSM-6010 Plus/LV.

Hinh 8 thé hién hinh anh cta bé mat cAc mau bé tong:
C0.0 (Hinh 8a), mau C80.20 (Hinh 8b) va mau C100.20
(Hinh 8c) véi d6 phong dai 2000 lan. Anh SEM ctia mau
CO0.0 trén Hinh 8a cho thay rd cac gel C-S-H hinh thanh
trén bé mdt véi kich thude trung binh khoang 5-6 um. Khi
thém xi dong vao cap phoi, cac gel C-S-H hinh thanh c6
kich thude nho min hon, trung binh 2-3 um (Hinh 8b, m?llu
c6 80% xi dong thay cho cét). Anh SEM cuia mau cap phdi
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C100.20 trén Hinh 8c lai cho thay, cac gel C-S-H hinh
thanh khong phu déu 1én ¢t liéu tho (d4 dam) 1am cho ciu
triic ctia bé tong khong dong nhat.

Hlnh 8. Anh SEM ciia cdc méu bé tong
a) C0.0 b) C80.20 c) C100.20

Nhu vay, két qua xac dinh hé s6 suy giam tuyén tinh va
phan tich dic trung bé mit bé tong bang anh SEM hoan
toan phu hop nhau. Mau C80.20 c6 hé s6 suy giam tuyén
tinh cao nhat (0,1910 cm™), nguyén nhan c6 thé do khi thay
thé 80% xi déng thi dat duoc su két hop tot nhat cua hai
loai cbt licu xi déng va cat dé c6 duge do sit chit cao nhét
[6]. Di véi mau C100.20, do xi dong c6 ham lwong qua
cao (thay thé 100% cat), lai c6 hat nho, trong luong riéng
16n, nén sé& lam tram trong thém hién twong phén 16p, lam
giam sy dong nhat trong cau tric cia bé tong [10] va tir d6
lam giam hé s6 suy giam tuyén tinh.

4. Két lugn

Nghién ctru nay khao sat viéc sir dung xi dong va xi hat
16 cao nghién min thay thé mot phan hay toan bo cat tu
nhién va xi mang. Tac gia da nghién cliu cac cap phdi va
khao sat anh huong cua xi ddng, xi 16 cao dén cuong do
nén, cac tinh chat k¥ thuat va kha nang che chén b xa cua
bé tong. Tu cac Kkét qua thuc nghiém, rut ra dugc cac két
luan sau:

- Viéc str dung xi hat 16 cao nghién min thay thé xi mang
v6i ham lugng nhé hon hodc bang 40% c6 thé lam ting
cuong do cua bé tong, ngoai ra con lam giam lugng nudc
nhao tron, giam trong lugng riéng va trong lugng thé tich
clia bé tong. Luong xi 10 cao dung thay thé xi mang dwoc
lwa chon 1a 20%.

- Viée sir dung xi dong s& lam tang cudng do bé tong véi
luong thay thé nho hon hodc bang 40% luong cat. Néu ting
ham luong xi dong 1én nira, cuong d6 bé tong s& giam di.
Cép phdi t6i wru c6 kha ning sir dung dé ché tao bé tong che
chan birc xa 1a C80.20 vi c6 trong lwong riéng kha 1on
(2,56 g/cm®), hé sb suy giam tuyén tinh cao nhét (0,1910 cm?)
va c6 cuong do 33,67 MPa, dap tmg mac thiét ké 30 MPa.

- Viée str dung két hop Xi dong va xi 10 cao thay thé cat
tu nhién va xi mang trong cép phdi bé tong s& gop phan cho
cong tac xir Iy chét thai cong nghiép va bao vé méi truong.

Loi cam on: Tac gia gui 10i cam on dén Nguyén Tén
Hung, sinh vién 16p 17H1 Truong Pai hoc Bach khoa - Dai
hoc Pa Ning.
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