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Tém tét: Str dung hén hop xi méng két hop véi cac
phu gia gém (tro bay, x7 16 cao va magié oxyt) dé cing
héa dét bun nao vét lam vt liéu thay thé cét 1a can thiét
tai nhdng ving xay dung khan hiém vé ngudn cét ty
nhién. Trong nghién ctiu st dung cac hén hop gém (xi
maéng + tro bay + xi 10 cao + magié oxyt) dé cung hoa
@4t bun & cac ving nude lo va nuéc mén tai tihh Ca
Mau thuéc viing déng bang séng Ciu Long. Két qua
thi nghiém cho thay khi cing hoa bin nao vét véi ham
luong 6% xi méang két hop véi hén hop x7 1o cao, tro
bay va MgO, thi d¢ sét, géc ma sat trong, luc dinh va
cuwong dé nén cda hén hop bun cing héa duoc céi
thién. Ty Ié ham lwong MgO cang cao thi d sét cang
gidm; géc ma sat trong, lirc dinh va cwong dé nén
clia bun cung héa cang 16n. Tuy nhién, dé can déi
V6i yéu cdu thiét ké dat bun sau cing héa dé ra thi
nhan thdy: Véi ty 16 4% tro bay, 2% x/ 10 cao va 0,5%
MgO da dap umg yéu cdu thiét ké, chét luong cla
hén hop bun sau cing héa dat yéu cédu theo TCVN
8217:2009, twong duong véi dat trang thai déo cung
(0.25 < I,< 0.5thi Ctc=32+57 kPava ¢=11 +18°).
V6i chét lurong dét bun cting héa nhw vay sé dap img
duoc yéu cdu thay thé cat cho vat liéu dap bo bao,
dé bao va cac céng viéc khac tai Ca Mau ndi riéng,
toan ving déng bang séng Ctu Long néi chung.

T khéa: xi méng; Magié oxyt; x/ 10 cao hoat tinh;
tro bay; d4t bun cing hoa.

Abstract: Using a mixture of cement combined
with additives including (fly ash, blast furnace slag
and magnesium oxide) to harden dredged silt as a
substitute for sand is necessary in construction areas
where sand resources are scarce nature. In the
study, the mixtures (cement + fly ash + ground blast
furnance slag + magnesium oxide) were used to
harden mud in brackish and salt water areas in Ca
Mau province of the Mekong Delta. The experimental
results show that when hardening dredged sludge
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with content of 6% Cement combined with a mixture
of ground blast furnace slag, fly ash and MgO, the
viscosity, internal friction angle, adhesive force and
compressive strength of the mixture sludge
solidification will improve. The higher the ratio of MgO
content, the lower the viscosity; the greater the
internal  friction angle, adhesive force and
compressive strength of the hardened sludge.
However, in order to balance the design
requirements of the sludge after hardening, it was
found that: With the rate of 4% fly ash, 2% ground
blast furnace slag and 0.5% MgO, the design
requirements were met, the quality of the dredging
soil after hardening meets the requirements
according to TCVN 8217:2009, equivalent to the hard
plastic state (0.25 < I. < 0.5, Ctc = 32+57 kPa and ¢
= 11 + 18°). With such hardening mud quality, it will
meet the requirement of replacing sand for
embankment, embankment and other works in Ca
Mau in particular, and the whole Mekong Delta in
general.

Keywords: cement; magnesium oxide; ground blast
furnance slag; fly ash; stabilized dredging soil.

1. bat van dé

V&i toc dd xay dwng nhw hién nay thi nguén tai
nguyén cét bi khai thac mét cach can kiét, da dén
murc bao dong vé viéc thiéu cat cho xay dwng mét
cach trdm trong. Hién twong khai théc tai nguyén cat
qua mic dan dén séi mon va sat |& séng ngoi, lam
mét can bang sinh thai. Trwéc tinh hinh cat ngay
cang can kiét, dan dén gia cat xay dwng bién dong,
nhiéu y kién chuyén gia cho rang, can phai dwa ra
gidi phap kip thoi, phu hop dé tiét kiem va bao vé
ngudn tai nguyén hiru han nay.

Theo Quy hoach téng thé phat trién vat liéu xay
dung (VLXD) cta Hiép hoi Xay dwng, nhu clu cat
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xay dwng cla nwéc ta nam 2015 1a 92 triéu m3/nam
va nam 2020 tang Ién 130 triéu m3/nam. Trong nhirng
nam tiép theo, nhu ciu xay dwng tang rat nhanh, vi
vay dé dap ng nhu cau nay vé lau dai rat kho, bdi
cét |a ngudn tai nguyen it tai tao.

Trong nhitng nam gan day tinh hinh khan hiém
cat xay dwng da xay ra trén toan quéc do nhu cau
xay dwng phat trién rat nhanh, do tinh tinh gia cat
tang dot bién, dé gop phan giai quyét viéc bdo dam
cung cau vé céat xay dwng va binh én gia cat, Bd Xay
dwng da dé xuét va kién nghi véi Thi twéng Chinh
pha mét sb giai phap, trong dé: Cac Bd, Nganh va dia
phwong can tang cwong trién khai thwe hién Quyét
dinh s6 452/QD-TTg ngay 12/4/2017 cta Thi twéng
Chinh pha phé duyét Dé an ddy manh xt ly, st dung
tro, xi, thach cao cla cac nha may nhiét dién, hda
chét, phan bén lam nguyén liéu san xuat VLXD va
trong cong trinh xay dwng; trong do cé viéc st dung
phé thai tro bay lam vat liéu san 14p thay thé cat tw
nhién.

Hoi nghi vé phét trién bén virng DBSCL thich tng
v&i bién doi khi hau ngay 26 va 27 thang 9 ndm 2017;
Chinh pha d& ban hanh nghi quyét vé “Phat trién bén
vitng BDBSCL thich img véi bién déi khi hau”, theo
Nghi quyét sé6 120/ND-CP ngay 17/11/2017 cua
Chinh pha, trong d6 cé néi dung: “Nghién ciru tao
ngudn vat liéu méi thay thé, phuc vu san lap, xay
dung (han ché viéc 14y cét ter Iong séng dé tén nén).
Quy hoach va dau tw cac khu xd ly chét thadi, nwéc
thai tap trung, hién dai; ddy manh tai ché, tai strdung
va sdn xuét ndng luong ter rac”. Do vay, gidi phap
cling héa dét bun nao vét dé thay thé cat san nén

clia viing déng bang séng Cuu Long (PBSCL) la gidi
phap c6 tinh kha quan.

Trong dé tai nghién ctu s dung giai phap vat
liéu gdbm xi mang két hop véi phu gia khoang hoat
tinh (tro bay va xi 16 cao) va magié oxyt dé cirng hoa
dat bun nao vét tai tinh Ca Mau thudéc khu vuwc
DBSCL. Thong qua cac thi nghiém, xac dinh dwoc ty
I& vat lieu hop ly dé& dat bun sau cirng héa c6 chét
lwong dat yéu cau theo TCVN 8217:2009, tuong
dwong véi dat trang thai déo clrng véi cac chi tiéu kj
thuat nhw: do sét: 0.25 < 1.< 0.5, Iwc dinh Ctc = 32+57
kPa, cuwdng do nén: Qu = 200+400kPa va géc ma sat
trong ¢ = 11+18°. D4t bun sau khi dwoc x ly cing
hoa c6 thé (rng dung trong san lap mat bang, dap be
bao, dé bao thay thé cat tw nhién. Trong nghién ctru
da thi nghiém véi 02 loai d4t bun khéac nhau tai tinh
Ca Mau (d4t bun thuéc vung nudée lo va nuéc man)
v&i cac ty |é trén xi mang, tro bay, xi 10 cao va magié
oxyt khac nhau, théng qua thi nghiém xac dinh mét
sé chi tiu ky thuat cha dat bun cing hoa théa mén
cac yéu cau ky thuat thiét ké.

2. Vat liéu str dung nghién ctru
2.1 Pat bun

D4t bun thudc vung nwéc lo va nwdc mén dwoc
ldy & finh Ca Mau thudc viing déng bang séng Ctru
Long. Tinh chét co ly gdm d6 4m tw nhién, khdi lwvong
tw nhién, khéi lwong riéng cta bun kho, cac chi tiéu
Atterberg (gi¢i han chay, gi¢i han déo, do sét), chi tiéu
lwc hoc (g6c ma sét trong, lwe dinh) cta 02 mau bun st
dung dé thi nghiém cing héa duoc trinh bay trong
bang 1.

Bang 1. Chitiéu co ly ctia mau bun thi nghiém

. Khéi lwong Khéi Gi&i han Atterberg Chi tiéu lwc hoc
béoamtw| ., .
" | thétichtw | luong | Gisihan | Gidihan | _ |Gécmasat ,
Ky hiéu nhién o o Do sét Lwc dinh| . ..
. nhién riéng chay déo trong Ky hiéu
mau
w Y Ps Wi Wp I @ C
% glcm?® g/lcm?® % % dé kPa
Bun nuwéc lo 82.2 1.47 2.53 72.0 41.8 1.38 2039’ 14.0 BL
Bun nwéc man 87.5 1.49 2.52 69.7 39.0 1.46 3028’ 14.9 BM

2.2 Xi mang
Dé tai sir dung xi mang PCB40 Ha Tién c6 gan
& tinh Ca Mau, thudc khu vuc DBSCL dé thiét ké, két
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qué thi nghiém moét sé tinh chat cta xi mang nhw
trong bang 2. Xi mang dat yéu cau ky thuat theo
TCVN 6260:2009.
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Bang 2. Tinh chét cda xi mdng PCB40 Ha Tién

TT Chi tiéu thi nghiém Pon vi Két qua TNo
1 Khéi lwgng riéng g/lem?3 3.10
2 D06 min (lwgng s6t trén sang 0,09 mm) % 3.65
3 Lugng nudc tiéu chuan , % 27.5
Thoi gian bat dau dong két phit 119
4 Thoi gian két thac dong két phat 185
5 Do 6n dinh thé tich mm 3.0
5 Gidi han bén nén tudi 3 ngay N/mm?2 23
Gi6i han bén nén tudi 28 ngay N/mm? 44
2.3 Tro bay clru. Két qua thi nghiém mot sé tinh chét cua

Phuy gia khoang tro bay cdia nha may nhiét
dién Duyén Hai dwoc st dung trong nghién

tro bay & bang 3 dat yéu ciu theo TCVN
10302:2014.

Bang 3. Tinh chét cda tro bay Duyén Hai

TT Chi tiéu thi nghiém Bon vi Két qua TNo
1 bod am % 0.28
2 Khéi lwgng thé tich xop kg/m3 944
3 Khéi lwong riéng g/lcm?3 2.24
4 Ham lwgng méat khi nung % 6.48
5 Ham lwgng SiO; % 56.02
6 Ham lwgng Fe203 % 6.61
7 Ham lwgng Al,O3 % 22.47
8 Ham Iwvgng SO3 % 0.22

2.4 Xilo cao hoat tinh

Trong dé tai st dung xi 16 cao hoat tinh nghién
min Hoa Phat, khéi lwong riéng 2,90 g/lcm3; ty |& dién
tich bé& mat (46 min) 5020 cm?g; chi sb hoat tinh

cwong do & tudi 28 ngay dat trén 96%; thanh phan
héa hoc co ban thé hién & bang 4 dwi day. Xild cao
hoat tinh c6 cac chi tiéu co ly théa man TCVN
11586:2016.

Bang 4. Thanh phan hoa hoc ctia xi 16 cao hoat tinh

Thanh phén SiO; Al;O3 Fe>03

SOs

CaO MgO K20 Na,O MKN

% theo khéi lwong | 35.18 16.26 0.25

0.15

39.95 5.95 0.31 0.18 0.01

2.5 Magié oxit (MgO)
MgO dwogc sir dung trong nghién ctru la MgO
coéng nghiép. Két qua thi nghiém céac tinh chat cta

Magié oxit st dung trong thi nghiém dwoec trinh bay
trong bang 5 dat yéu cdu ky thuat theo TCVN
7709:2007.

Bang 5. Két qua thi nghiém tinh chat ctia Magié oxit

. 2 gin . p 2 Qui dinh TCVN
TT Cac chitiéu Bon vi Két qua TNo 7709:2007
1 Ham lwong MgO % 85,26 >80
2 Mau sac B&t mau trang
3 C& hat qua sang 0.5mm % 100 100
4 Co& hat qua sang 0.075 % 62 =50

3. Két qua thi nghiém va nhan xét

3.1 Anh hwéng cta ham Iwong xi mang dén tinh
chét d4at bun sau cdng héa
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Trong nghién ctru, dé tai khao sat ham lwong xi
mang hop ly d& cirng héa dat bun nao vét sao cho
dam bao téi thiu cac yéu ciu ky thuat ctia bun sau
clng hoéa dat dwoc co thé &ng dung trong san 14p
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mat béng, dép bd bao, dé bao thay thé cét tw nhién.
Trén co s& d6 dé danh gia hiéu qua va két hop voi
céc loai phu gia khac trong cirng héa bun, nham giam

Ximang 3%

Bun nwoc lyr

gia thanh xay dwng. Xac dinh ham lwong téi wu khi
st dung xi mang cho viéc cirng hda bin véi cac mau
thi nghiém nhw so d6 sau:

Xic dinh ham lwgng xi miang
toi wu cai thién dg sét, goc ma

Xi ming 10% >

Xi ming 3%

Xi mang 6% §»

sat, va lwe dinh theo dat hang
(0.25 < I;< 0.5 thi Ctc = 32-57
kPa va @ =11 -189)

Xidc dinh ham lwgng xi méing
toi wu cai thién d¢ sét, goc ma

Bin nwé'c man Xi mang 6%

Xi mang 10%

sat, va lrc dinh theo dat hang
(0.25 < ;< 0.5 thi Ctc = 32-57
kPa va @ =11-18°)

Hinh 1. So dé thiét ké cap phdi ctrng héa dét bun st dung xi méng

Ham lwong xi mang duoc lwa chon cho viéc thiét
ké cap phdi la tlr 0 dén 10% khéi lwong ctia dat bun,
viéc lwa chon nay dua trén cac kién nghi déi véi nén
dat yéu dé xuét cta Hiép hoi Coéng binh Hoa Ky [5]
kién nghi chon ham lwong xi mang I&n nhat 1a 11%
so v6&i khéi lwong dat kho. Tuy nhién, bun trdm tich
nao vét tai tinh Ca Mau khéng phu hop theo cac phan
loai trén. Cling nhw kién nghi trén phu hop véi viéc
str dung vat liéu két dinh duy nhét 14 xi méng, con
trong dé tai nham nghién cteu tim ra mét cap phéi st
dung nhiéu vat liéu két dinh téi wu, nén viéc lya chon

3 ham lwong xi mang 1a 3%, 6% va 10% khéi lwong
bun & trang thai tw nhién dé thi nghiém.

Tién hanh phéi tron cac cap phdi thi nghiém
bin nao vét va céc ty |1& xi mang nhw trén, dic mau
va bdo dwéng mau theo TCVN. Thi nghiém xac
dinh mét sé chi tiéu k§ thuat cda bun cieng héa chi
st dung chét két dinh (CKD) Ia xi mang. Két qua
thi nghiém mot sb chi tiéu ky thuat cGa cac cap phéi
bun ctrng héa bang xi méng dwoc tdng hop trong
bang 6.

Bang 6. Két qua thi nghiém céc tinh chét cda bun cing héa s dung xi méng

n A s s s Goc
w | Pyim oo | W e cuing
Loai | Kyhiu | Mang | ppian | chay | déo | S€t | sat | dinh 1 do
bun mau trong
w WL | W I ® C Qu
% % % % ° kPa kPa
Pau vao 0 90.20| 72.00| 41.80 1.34 2.65| 14.00
Nudc X1 3 86.86| 94.80| 67.50 0.71 5.13 | 18.90| 146.50
lo X2 6 86.89 | 98.86 | 68.60 0.60 | 10.25| 25.30 | 293.00
X3 10 83.83| 91.95| 73.20| 0.57| 15.38 | 39.55| 370.00
Pau vao 0 87.50| 69.70| 39.00 1.58 3.47 | 14.90
Nudc X4 3 82.86| 90.52 | 66.18 0.69 5.33| 19.50| 143.00
min X5 6 83.84| 100.53 | 68.20| 0.48| 10.66| 27.10| 286.00
X6 10 86.85| 106.71 | 71.14 044 | 1599 | 39.20 | 361.16
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Nwdc lor

Nwéc man

Do sét

o 2 4 6 8 10
Ham lwgng xi mang, %
. So sénh do sét theo ham lugng XM véi cdp phéi
bun va xi mang

12

Nuwrdc lor

Luwc dinh (kPa)

Nwdéc man

0 2 4 6 8 10

Ham lwgng xi mang, %
Hinh 4. So sanh lic dinh theo ham lwong XM voi cép
phdi bun va xi mang
* Nhan xét:

Ter cac két qua thi nghiém nhw trén, c6 thé rit ra
moét sé nhan xét nhuw sau:

+ BUn & cac vung nwéc khac nhau gdm nwéc lo va
nwéc mén c6 anh hwédng khdng 16n dén viéc cirng hda
bun béng xi mang. Tuy nhién, v&i cac viing nwoc man
va lo khi cé d6 pH <7.0 (d4t thuéc vung nuéc chua
phén) can phai xem xét va nghién ctu bd sung cac
CKD khéc két hop véi xi méng dé cirng hda dat bun;

+ Tang ham lwgng xi mang thi d6 sét giam, tuy
nhién khi ham lwgng xi mang dat trén 6% thi sw thay
ddi khéng nhiéu;

+ G6c ma sat tang trén 10° khi ma ham lwgng xi
mang 6% va tang Ién 16° khi ma ham lwgng xi mang
10%;

+ Lwc dinh cai thién 1én trén 25 kPa khi ham
lwong xi mang 6% va dat xap xi 40 kPa khi ham
lwong xi mang tang 1én 10%;

+ Cuong do tdng dén 280 kPa khi ham luvong xi
mang 6% va dat x4p xi 360 kPa khi ham lwong xi
mang tang I1én 10%.

Dé& dang nhan thay viéc s dung xi méng da cai
thién rd rét tinh chét co ly cling nhw cac chi tiéu luc
hoc clia bun cirng héa. Tuy nhién, xét theo tiéu chi clia
dé tai voi do sét cla bun sau clrng héa dat trong
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Nurdc lor

Goc ma sat trong

Nurdic mén

o 2 4 6 8 10 12
Ham lwgng xi ming, %
Hinh 3. So sanh géc ma sat trong theo ham lwong XM
voi cap phoéi bun va xi mang
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MNudc o

[
w
o

Nwdc man
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Cwong d9 nén (kPa)

w
o

o

0 2 4 6 8 10 1
Him legng xi ming, %
Hinh 5. So sanh cwong db nén theo ham lugng XM véi
cap phéi bun va xi mang

khoang 0.25 dén 0.50 thi can s dung dén 10% xi
mang dé dat duoc do sét xap xi gia tri nay, khi ma bun
& vung nuwéc lg van chua dat dwoc chi tiéu do sét yéu
cau. Ngoai ra, khi st¢ dung dén 10% xi mang khoang
147 kg/m® bun tw nhién sé lam tang gia thanh chi phi
vét liéu ctrng héa. Trong khi d6 viéc str dung 6% ham
lwgng xi mang da cai thién do sét twong dwong véi
ham Iwgng 10%, ngoai ra v&i ham lwgng xi mang st
dung 6% thi géc ma sat trong dwoc cai thién tiém can
v&i yéu ciu cla dé tai la 11° va lyc dinh dat khodng
27 kPa so v6&i yéu cau téi thiéu |a 32 kPa.

Do do, trong dé tai lwa chon st dung 6% ham
lwong xi mang két hop véi cac chat két dinh khac gdm
céc loai phu gia khoang hoat tinh (tro bay va x/ 16 cao
hoat tinh) va MgO dé tién hanh cai tao bun cirng héa
la kha thi. Muc dich nghién ctu cia dé tai cling phu
hop theo cac két qua nghién ctru clia Hossain [6] va
Makusa [7] st dung xi mang, tro bay va xi |6 cao dé
dung cirng hoéa bun lam dat san nén. St dung tro bay
va xi 16 cao c6 thé két hop xi mang dé dat két qua tot
trong cirng héa dat bun nhw két qua ctia Ahnberg H.
(2006) [8] va cac két qua cua [9, 10].

3.2 Anh hwéng cta ham lwong MgO dén tinh chat
dat bun sau cémng hoa

Nhw cac két qua thi nghiém theo [11, 12], thi
dat bun cing héa bang hén hop (xi méng + tro bay

Tap chi KHCN Xay dung - s 2/2023
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+ X7 10 cao) da dap rng dwoc cac yéu cau thiét ké
dat ra cda bun cing hoa dung trong san lap mat
béng hay dap bd bao, dé bao. Tuy nhién, muc dich
cla dé tai la cac két qua nghién clru dét bun cing
hoa phai c6 hé sbé thdm rat thap, cwong dod chiu
nén cao, loai dat bun sau cirng héa nay c6 thé thay
thé cat tw nhién trong viéc san lap mat bang, dép
bo bao, dé bao va cac cbéng viéc khac cho toan

vung PBSCL. Vi vay, dé tai tiép tuc nghién ciru st
dung magié oxyt (MgO) dé phéi tron vat liéu va
cirng hoéa dat bun. Trong thiét k& s dung ham
lwgng MgO 1an lwot 1a 0,5%; 1,0% va 2,0% dé
cng hoa dat bun nao vét két hop véi xi mang va
phu gia khoang (tro bay va xi 16 cao). Ty |é céac
thanh phan vat liéu chat két dinh duwoc thé hién
nhw so dd duéi day.

Tro bay 2% - - - -
Xi Ib cao 6% MgO 0,5% Xie dil:ll f:nll hwémg cia
MgO dén hon hgp cic ham
lwgng tro bay va xi 1o cao khi
R " S Tro bay 4% _ sir dyng 6% xi mang nham sir
| o - s :
Bin nuée lg Xi méing 6% Xilo cao 4% Mg0 1,0% thay doi dd sét, goc ma sat, va
Iye dinh ciia mau biin ngo vét
I p—r. nwde lg.
ro bay o 2 P &
. (9 mau dic thi nghiém)
Xilb cao 2% Mg02,0% =
Tro bay 2% - " -
Xilb cao 6% Mg0 0,5% Xic di:lh gnh hwimg ciia
MgO dén hon hgp ciac ham
lrgmg tro bay va xi 10 cao khi
. . S Tro bay 4% sir dung 6% xi mang nham sy
B F F—* N v 0 I . . i
e e man Xi mang 6% Xi 10 cao 4% MgO 1,0% thay doi do sét, goc ma sat, va
Ire dinh ciia méiu bin nao vét
nudée min.
Tro bay 6% Mg0 2,0% | (9 miu dic thi nghi¢m)
Xi 16 cao 2%

Hinh 6. So dé thiét ké cép phéi ciing héa dat bun st dung xi méng, tro bay, xi 10 cao va MgO

Tién hanh phédi tron cac cip phéi thi nghiém bun
nao vét nhw trén, duc mau va bao dwéng mau theo
TCVN. Thi nghiém xac dinh mét sb chi tiéu ky thuat
cta bun cing héa nhw: d6 Am tw nhién, géc ma sat

trong, lwc dinh, cwéong d6... Két qua thi nghiém mot sb
chi tiéu k¥ thuat cGa cac cap phéi bun cing hoa bang xi
mang, tro bay, xi 16 cao va MgO duoc tdng hop trong
bang 7.

Bang 7. Két qua thi nghiém cac tinh chét cda bun cing héa st dung XM, TB, XLC va MgO

Do re re Goc
i Gioi | Gioi - N
. am h h Do ma Lwe | Cuong
Loai o X oixue| 1B | Mgo| tw | M| O e | sie | dimk | o
bun K hicu may nan nhién | S2Y. | €0 tron
W | WL | wp | 9 C Qu
% | % | % | % | % | % | % ° | kPa | kPa
L-X6X2TB6Mg0.5 6 2 6 0.5 7148 | 7875 | 66.28 | 0.42 | 1440 | 31.66 | 32853
L-X6XATB4Mg0.5 6 4 L 0.5 7030 | 75.88 | 66.87 | 0.38 | 14.51 | 33.61 | 348.66
L-X6X6TB2Mg0.5 6 6 2 0.5 69.80 | 77.17 | 6530 | 0.38 | 17.39 | 37.60 | 373.68
L-X6X2TB6Mgl 6 2 6 1 64.80 | 81.22 | 5848 | 0.28 | 17.15 | 37.99 | 383.29
l'\'r“‘il;g“;“ L-X6X4TB4Mgl 6 4 4 1 64.10 | 73.83 | 60.79 | 0.25 | 16.49 | 42.02 | 406.77
o L-X6X6TB2Mgl 6 6 2 1 66.00 | 93.01 | 5597 | 0.27 | 18.90 | 45.12 | 423.51
L-X6X2TB6Mg2 6 2 6 2 51.80 | 54.87 | 51.30 | 0.14 | 19.48 | 47.48 | 447.17
L-X6X4TB4Mg2 6 4 4 2 53.48 | 70.65 | 50.66 | 0.14 | 17.18 | 50.42 | 474.56
L-X6X6TB2Mg2 6 6 2 2 52.46 | 66.86 | 50.20 | 0.14 | 22.50 | 56.39 | 479.98
M-X6X2TB6Mg0.5 | 6 2 6 | 0.5 | 75.40 | 86.20 | 70.86 | 0.30 | 16.14 | 34.88 | 328.04
M-X6XATB4Mg0.5 6 4 4 0.5 7380 | B4.06 | 68.95 | 0.32 | 16.79 | 35.59 | 356.77
M-X6X6TB2Mg0.5 6 6 2 0.5 72.40 | 79.60 | 69.00 | 0.32 | 17.61 | 38.94 | 370.66
M-X6X2TB6Mgl 6 2 6 1 65.70 | 85.90 | 60.73 | 0.20 | 16.81 | 43.59 | 371.78
I';lfw;f M-X6X4TB4Mgl 6 4 4 1 | 6630|9051 |59.10 | 0.23 | 19.99 | 44.48 | 404.34
M-X6X6TB2Mgl 6 6 2 1 64.90 | 84.26 | 59.14 | 0.23 | 20.96 | 46.73 | 420.08
M-X6X2TB6Mg2 6 2 6 2 5430 | 7896 | 51.60 | 0.10 | 18.27 | 52.31 | 433.75
M-X6X4TB4Mg2 6 4 4 2 | 52.80 | 66.98 | 50.97 | 0.11 | 20.83 | 55.60 | 471.72
M-X6X6TB2Mg2 6 6 2 2 53.50 | 69.27 | 51.20 | 0.13 | 23.82 | 58.42 | 476.09
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Tw két qua thi nghiém céc tinh chat cia dat
bun cing héa béng xi mang va phu gia khoang
(tro bay, x7 16 cao) két hop véi MgO & trong bang
7, tién hanh lya chon dwoc 02 cép phéi: L-

X6X6TB2Mg2 va M-X6X6TB2Mg2 cé cudng do
nén tét nhat dé tién hanh thi nghiém hé sé thdm
va khédi lwong thé tich. Két qua thi nghiém duoc
trinh bay trong bang 8.

Bang 8. Két qua thi nghiém hé sé thdm va khéi lrong thé tich cda cac cép phdi lia chon

K¢ hiéu miu Hé 56 tham Khoi lrong the tich
Kt x10°8 m/s pw (g/cm?)
L-X6X6TB2Mg2 3.20 1.49
M-X6X6TB2Mg2 3.90 1.49

* Nhén xét két qua thi nghiém:

+ Khi clrng hoa bun nao vét véi ham lwgng 6% xi
mang két hop véi hén hop xi 16 cao, tro bay va MgO,
do sét cta hén hop cai thién dap &ng yéu cau khi
ham Iwong tro bay t 2,0% + 4% (24,0% sé thira),
ham lwong xi 16 cao chi can <2,0% (22,0% sé thira)
va ty 1& ham lwong MgO cang cao thi d6 sét cang
giam;

+ Khi clrng hoa bun nao vét véi ham lwgng 6% xi
mang két hop véi hén hop xi 16 cao, tro bay va MgO,
goc ma sat trong ctia hdn hop cai thién dap ng yéu
cau khi ham lwong tro bay < 2,0% (>2,0% sé thwra),
ham lwong xi 10 cao chi can <2,0% (>2,0% sé thwra)
va ty I1é ham lwgng MgO cang cao thi goc ma sat
trong cang dam bao;

+ Khi clrng héa bun nao vét véi ham lwgng 6% xi
mang két hop véi hdn hop xi 10 cao, tro bay va Mgo,
lwe dinh cha hén hop cai thién dap rng yéu cau khi
ham lwgng tro bay <4,0% (>4,0% sé thwa), ham
lwong Xi 16 cao chi can <2,0% (>2,0% sé thira) va ty

I& ham Ivgng MgO cang cao thi Iyc dinh cang ddm
bao;

+ Khi ctrng hda bun nao vét véi ham lwong 6% Xi
mang két hop véi hén hop xi 16 cao, tro bay va MgO,
do sét, géc ma sét trong, lwc dinh va cwdng dd nén
cda hén hop dwoc cai thién. Ty 1&é ham lwong MgO
cang cao thi do sét cang giam, nhwng ty |& ham
lwong MgO cang cao thi géc ma sat trong, Iwc dinh
va cwdng dé nén cla bun clng héa cang lon. Tuy
nhién, d& can déi véi yéu cau thiét ké dat bun sau
clng hoéa dé ra thi nhan thay: Véi ty 1& 4% tro bay,
2% xi 16 cao va 0,5% MgO da dap (ng yéu cau thiét
ké;

+ T két qua vé hé sé thdm va khdi lwong thé tich
cta dat bun clrng héa st dung hén hop (xi méng +
tro bay + x716 cao + MgO) cho hé sé thdm K; rat thap,
chi tlr 3,2 +3,9.10® m/s va khéi lwong thé tich cia
bun cing héa dat 1,49 g/cm3. V&i chat lwong dat bun
clng héa nhw vay sé dap (rng duoc yéu ciu thay thé
cho vat liéu dap bd bao, dé bao va cac cbng viéc
khac tai Ca Mau néi riéng va toan vung déng bang
sbng Ctru Long.

HUS'0004 15kV 7.7mm X5.00k BSE M

Hinh 7. Hinh dnh kinh hién vi dién td& quét (SEM) mau bun cing héa (Bun + xi mang + tro bay + xi 16 cao + MgO)
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Hinh anh kinh hién vi dién t& quét (SEM) mau
bun clrng héa (Bun + xi méng + tro bay + x/ 10 cao
+ MgO) cho thdy céc tinh thé C-S-H, C-A-H va
Mg(OH)2 xuat hién trén bé mat va cac khoang tréng
la san pham thdy héa cta xi mang, xi 10 cao, tro
bay két hop véi MgO lam cho céc céu trac dwoc
|4p day. Ngoai ra, tac dung cia MgO lam kich déng
hoat tinh ctia xi 10 cao va tro bay vén la cac khoang
c6 tinh axit; hinh thanh cac san pham két dinh thw

cép nhu 2Mg0.SiO2; MgO. Alz03; Ca0.MgO.SiO>
lam tang dd dac chac cha dat bun sau cing hoéa.

Xuét hién céc tinh thé CaCOs mau trdng do phan
&ng cha CO2 va Ca(OH): la s&n phdm thly héa cla
xi mang khi khoang vat cldia xi mang thdy phan thay
hoéa va hinh thanh qua trinh cacbonat héa.

Két qua phan tich XRD (nhiéu xa tia X) mau bun
ctrng héa (bun + xi méng + tro bay + xi 16 cao + MgO)
dwoc trinh bay trong hinh 8.
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Hinh 8. Két qué phan tich nhiét vi sai XRD m4u bun cing héa (Bun + xi méng + tro bay + xi 16 cao + MgO)

Két qua phan tich XRD cho thdy c6 sw xuat hién
cac hop chat Bavenite 1a mét alumino-silicat canxi
beryllium va hop chat Clintonite 1& mét khoang chét
canxi, magié, nhém, sét, silic.

4. Két luan va kién nghi

S dung hén hop (xi méng + xi 10 cao + tro bay +
MgO) dé cirng héa dét bun, khi ham lwong MgO téng
l&n thi do sét giam xudng; con géc ma sét trong, lwc
dinh va cudng d6 nén cta dat bun cing héa tang 1én
khi ham lwong MgO t&ng tir 0,5 dén 2%. Tuy nhién,
dé dam bao yéu cau thiét k& dat hang dat bun cirng
héa dap (rng dwoc yéu cu thay thé cho vat lieu dap
bé bao, dé bao tai viing déng bang séng Ctu Long
thi c6 thé Iwa chon cép phéi c6 hé sé tham K: thap (K:
=3,2+3,9.10% m/s).

Nghién ctru dé xuét va ap dung giai phap vat liéu
dung dé& cirng héa dat bun nao vét tir séng, kénh
rach, ao h tai tinh Ca Mau thuéc viing DBSCL béng
cac chét két dinh v co nhuw: Xi méng, tro bay, xi 10
cao, MgO dé |am vat liéu san |4p mét bang va dap
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nén dé bao, bd bao thay thé cat. Chat lwong ctia hdn
hop bun sau clrng héa dat yéu ciu theo TCVN
8217:2009, twong dwong véi dat trang thai déo cing
(0.25 < I.< 0.5 thi Ctc=32+57 kPava ¢ =11 +18°).

Dé tai da thr nghiém céng nghé vat liéu va dé
Xuét cac giai phap tb chirc thi cdng cirng hda dat bun
nao vét tir song, k&nh rach bang cac chat két dinh vo
co (Xi méng, tro bay, xi 10 cao, MgO) dé lam vat liéu
san l&p mat bang va dap nén dé bao, b bao thay thé
cat & dia ban tinh Ca Mau, nén kién nghi cé thé ap
dung cho céac Tinh khac c6 diéu kién twong tw vé vat
liéu va ha tng té chirc thi cdng. Tuy nhién, cling can
phai cé cac nghién ciru thiét ké cac cap phédi phi hop
véi cac chi tiéu co ly, khoang héa... ctia ngudn vat
liéu dau vao.
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