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Tém tét: Str dung hén hop xi méng két hop véi cac
phu gia khoang (tro bay va x/ Io cao) dé cimng hoa dat
bun nao vét lam vét liéu thay thé cat 1a cén thiét tai
nhdng viing xay dung khan hiém vé nguén cét tw nhién.
Trong nghién ciiu ste dung cac hén hop gém (xi méng
+ tro bay), (xi méng + xi lo cao) va (xi mang + xi o cao
+ tro bay) dé clmng héa dat bun & céc ving nuéc khac
nhau gém nuéc lova nuéc man tai tihh Ca Mau thude
viing dong bang séng Cdu Long. Pét bun ciing héa
dép (g duoc céc yéu cau ki thuét dé thay thé cét trong
san lap mét bang. Két qua thi nghiém cho thay si dung
phuong phép cting héa déat bun bang hén hop (6% xi
maéang + (2%, 4% va 6%) x/ 10 cao + (2%, 4% va 6%)
tro bay) cho hé sé thdm cda d4t bun cing hoa rét thap,
Ki = 4.1x108 dén 5.5x108 m/s, cuong doé cta dét bun
ctng héa téng tir 12.2% dén 15.4% so véi mau dat bun
cling héa bang xi méang. Bét bun sau cting héa cé thé
str dung cho muc dich xay dwng nhur lam vét liéu thay
thé cat dé san lap mat bang va ddp bo bao trong cac
cong trinh thdy loi va nuéi tréng thdy sén tai ving
déng bang séng Ciu Long.

TW khéa: Xi méng; xi 10 cao hoat tinh; tro bay; dat
bun cdng hoa.

Abstract: Using the mixture of cement combined
with mineral additives (fly ash and granulated blast
furnace slag) to harden the dredged mud as a
substitute for sand is essential in construction areas
where natural sand is scarce. In the study, the
mixtures of (cement + fly ash), (cement + granulated
blast furnace slag) and (cement + granulated blast
furnace slag + fly ash) were used to harden mud in
the different water bodies including brackish, fresh
and salt water in Ca Mau province in the Mekong
Delta region. The stabilized dredging soil meets the
technical requirements to replace the sand in ground
filling. Experimental results show that using the
method of hardening mud with a mixture (6% cement
+ (2%, 4% va 6%) blast furnace slag + (2%, 4% va
6%) fly ash) to get very low permeability coefficient of
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hardened mud, K; = 4.1x10% to 5.5x10% m/s, the
strength of the dredging soil after hardening
increased from 12.2% to 15.4% compared with that
of the cement solidified sample. The hardened mud
can be used for construction purposes as a substitute
for sand for leveling and embankment in irrigation
and aquaculture projects in the Mekong Delta region.

Keywords: Cement; Blast furnance slag; Fly ash;
Stabilized dredging soil.

1. Pat van dé

Hang nam v@i viéc dam bao giao thdng thay, nhu
cau cap va tiéu nwéc, thi toan vang ddng bang séng
Ctru Long (BDBSCL) phai thwc hién cong tac nao vét
khoi théng dong chay véi khdi lwong rat Ién dén vai
chuc triéu m3. DAt bun nao vét can tap két, lwu bai triv
ngay cang tao ra &p lwc can phai giai quyét. Trong
khi d6, dat bun nay c6 thé tai st dung thanh ngudn
vat liéu san 1ap c6 ich va gilp phét trién bén virng, 1am
tang ngudn vat liéu dép va san lap nén tai chd, ddm bao
ngudn cung ng vat liéu cho cac cong trinh xay dung,
tr d6 c6 thé gidm gia thanh xay dwng va gép phan bao
vé mdi trudng.

Clrng hoa dat bun nao vét la mét gidi phap nham
nang cao cac chi tiéu co’ ly ctia d4t bun dé dam bao mot
s6 diéu kién xay dwng cong trinh nhw st dung trong
viéc thi cong san 14p nén dudng, dép bé bao quanh cac
khu nudi trdng thay san, cac khu vuc thiéu cat min dé
san lap mét bang, ... Viéc st dung cac chét phu gia tron
véi dat bun dé cai thién lwc dinh, cwéng dé va tang kha
nang chéng thAm nham thay thé vat liéu trong san lap
nén va dap bd bao I rat can thiét.

Trong nhirng ndm gan day tinh hinh khan hiém
cat xay dwng da xay ra trén toan quéc, day gia cat
tang dot bién do nhu ciu xay dwng ting cao, nhu dau
nam 2017. Giai phap cirng hoa dét bun nao vét dé
thay thé cat san nén va cat dap clta vung DBSCL
dwoc nghién clru trén co s& danh gia nhirng loi thé
ap dung déi voi ving PBSCL: (1) Hé théng giao
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théng thly va hé théng kénh mwong thay lgi Ién ma
hang nam phai nao vét d& dam bao an toan phong
IG; (2) Trlr lwong cat san nén tai ving DBSCL ngay
cang can kiét, néu tiép tuc khai thac sé kéo theo hién
twong x6i 1& b sdng, by bién cda toan ving, gay
mét an toan. Viéc nghién ciru cing héa dat bun nao
vét khdng nhirng mang gia tri khoa hoc ma con mang
y nghfa chinh trj rat I&n, gop phan khdng nhé trong
viéc phong chéng x6i 1& tai ving DBSCL. Bén canh
do, khi dat bun dwoc clrng hda sé thay thé céat tw
nhién, giai quyét van dé khan hiém cét cho san lap
nén va dap bd dé bao trong xay dwng tai cac tinh
thudéc vung BDBSCL.

Trong thyc té c6 nhiéu gidi phap dé xa ly dat bun
nao vét cho muc dich xay dwng, nhw déng ran dat
bun béng phwong phap gia nhiét hay khé cing [2, 3];
cling hoéa dat bun bang céc chat két dinh vé co nhw
céc phu gia khoang gdbm puzolan thién nhién, tro bay,
Xi 16 cao, xi mang...[4, 5]; st dung cAc chét két dinh
hiru co hay polyme ciing da dwoc &p dung nhiéu noi
trén thé gioi cho viéc gia cb dat [6, 7]. Bén canh d6
con cé mot sb gidi phap ky thuat dé cirng hda dat bun
nao vét nhw st dung thiét bj thoat nwéc va hat chan
khong, giadi phap thoat nwéc tw nhién, gidi phap trén
chét két dinh vao bun bang hé thédng bom khi nén,
st dung hé théng tram tron dat bun nao vét véi vat
lidu két dinh.

Trong dé tai nghién cu s dung giai phap vat
liéu gdbm xi mang két hop véi phu gia khoang hoat
tinh (tro bay va xi 16 cao) dé cing héa dat bun nao
vét tai tinh Ca Mau thuéc khu viwc BDBSCL. Trong
nghién clru da thi nghiém véi 02 loai dat bun khac
nhau (dat bun thuéc vung nwédc lo va nwdc man) véi
cac ty lé tron tro bay va xi 16 cao khac nhau, thong qua
thi nghiém xac dinh mét sb chi tiéu ky thuat cta dat
bun ctrng hoéa.

2. Co s& |y thuyét gia c6 dat bun bang chat két
dinh

Dé gia cb dat bun c6 thé st dung nhiéu loai chét
két dinh nhuw: xi mang Podcléng, voi két hop véi cac
chét phu gia nhu: tro bay, xi 10 cao, cac loai puzzolan
tw nhién hay nhan tao. Tuy nhién xi mang van |a chat
két dinh dwoc si dung nhiéu va rong rai nhat.

Co ché cua viéc cirng hda va cai tao dat bang xi
mang Podclang la hién twong keo tu théng qua céac
phan &ng trao dbi cation va tao ra cac keo C-S-H
théng qua cac phan (rng puzzolan trong méi treed'ng
déat bun:

nCaO + Si02"%" + yH,0O — C-S-H

Sau khi tron véi nuwéc cac chat lién két hdn hop
(nhw véi - tro bay, vbi - Puzolan...) sé sinh ra phan
(rng sau:

xCa(OH)2 + Si02'd" + yH,0 — xCa0.SiO2.(y+1)H20

Nhw vay la SiO2 vo6 dinh hinh phan (rng voi
Ca(OH) dé tao thanh silicat thiy hoa. Chét nay, sau
mot thoi gian dai sé bién thanh silicat thdy hoa két

tinh. V&i chét lién két voi - sét khi tron véi nwdc sé cod
hai phdn &ng sau day sinh ra cac thanh phan thay
héa 6n dinh:

Al203.2SiO2 + CaO + yH20 — CaO. Al20s. 2SiO2. yH20
SiO2 + CaO + yH20 — SiO2. CaO. yH20

Cac thanh phan thay hoéa 6n dinh nay sau mot
thoi gian sé tré thanh cac thanh phan thay hoa ket
tinh va ran chac.

3. M6 hinh vat liéu phuc vu nghién citru
3.1. bat bun

D4t bun thudc ving nuwéc lg va nwdc mén

duoc lay & tinh Ca Mau thudc vang BDBSCL. Tinh

chét co ly gbm d6 am tw nhién, khéi lwvong tw
nhién, khdi lwong riéng cda bun khd, cac chi tiéu
Atterberg (gi¢i han chay, gi&¢i han déo, d6 sét), chi
tiéu lwc hoc (géc ma sat trong, lwc dinh) cta 02
mau bun s dung dé thi nghiém cirng héa duoc
trinh bay trong Bang 1.

Bang 1. Chitiéu co ly ctia mau bin thi nghiém

.z Khéi lwgng £ Gidi han Atterberg Chi tiéu lwc hoc
D6 am ty thé tich tu Khoi lvgng SotanTGah e
L nhién s riéng i¢i han | Gid¢i han|.. .. | G6c ma .
Ky hisu nhién chay | déo |29 sattong| H¥C 9NN | Ky hieu
W Ow D Wi Wp Is Ju Cu

% g/lcm?® glcm?® % % dé kPa
Bun nuwérc lg 82.2 1.47 2.53 72.0 41.8 1.38 | 2°39 14.0 BL
Bun nwéc man 87.5 1.49 2.52 69.7 39.0 1.46 | 3028 14.9 BM

Tap chi KHCN Xay dung - sé 3/2022 61



DIA KY THUAT - TRAC PIA

3.2. Xi mang

DPé tai s dung xi mang PCB40 Ha Tién co
gan & khu vwc DBSCL dé thiét ké, két qua thi

nghiém mot sb tinh chét cda xi mang nhw trong
Bang 2. Xi mang dat yéu cau ky thuat theo TCVN
6260:20009.

Bang 2. Tinh chét cda xi mang

TT Chi tiéu thi nghiém Pon vi Két qua
1 Khéi lwgng riéng g/lem?3 3.10
2 D6 min (lwgng sot trén sang 0,09 mm) % 3.65
3 Lwong nwéc tiéu chuén % 27.5
Thoi gian bat dau déng ket phut 119
4 Thei gian két thac dong két phut 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
3.3. Tro bay clru. Két qua thi nghiém mot sé tinh chéat cua

Phu gia khoang tro bay cia nha may nhiét
dién Duyén Hai dwgc sl dung trong nghién

tro bay & Bang 3 dat cau theo

TCVN1032:2014.

yéu

Bang 3. Tinh chét cda tro bay Duyén Hai

STT Chi tiéu thi nghiém Pon vi Két qua thi nghiém

1 |Pdéam % 0.28
2 Khéi lwong thé tich xép kg/m? 944

3 Khéi lwgng riéng g/lcm?3 2.24
4 Ham lwong mét khi nung % 6.48
5 Ham lwgng SiO; % 56.02
6 Ham lwgng Fe203 % 6.61
7 Ham lwong Al,O3 % 22.47
8 Ham lwong SO3 % 0.22

3.4. Xi'lo cao hoat tinh

Trong dé tai st dung xi 16 cao hoat tinh nghién
min Hoa Phat, khoi lwong riéng 2,90 g/cm?; ty 1é dién
tich b& méat (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 duéi day. Xi 16 cao
hoat tinh cé cac chi tiéu co ly théda man TCVN
11586:2016.

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

Thanh phén SiO; Al,O3 Fe>03

SOs3 CaO MgO K>,O Na,O MKN

% theo khoi lwong 35.18 16.26 0.25

0.15 39.95 5.95 0.31 0.18 0.01

3.5. Thiét ké cap phéi dat bun cirng héa

Ham lwong xi mang duoc lwa chon dé tién hanh
céc thi nghiém véi tro bay va xi 16 cao 1a 6% khéi lvong
buin tw nhién. D& dadm bao mot sb yéu ciu vé chi tiéu kj
thuat, ham lwong téi da tro bay va xi 16 cao dwoc phdi
tron 1a 6% khdi lwong bun twoi theo nghién ctru ctia
Wang va nnk [8], Yadu va nnk [9].

Cé&p phéi céc loai vat liéu thi nghiém véi 2 loai bun
va sb luvong cap phdi dwoc tém tét trong Bang 5 bao
gém:
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06 cap phdi: 2 loai bun x 3 ham lwong tro bay
(2%, 4% va 6%): XTB1, XTB2, XTB3, XTB4, XTB5
va XTB6.

06 cép phdi: 2 loai bun x 3 ham lwgng xi 16 cao
(2%, 4% va 6%): XXLC1, XXLC2, XXLC3, XXLC4,
XXLC5 va XXLCB6.

06 cAp phéi: 2 loai bun x 3 ham lwong (tro bay + xi
10 cao): (2% va 6%), (4% va 4%) va (2% va 6%):
XTBXLC1, XTBXLC2, XTBXLC3, XTBXLC4,
XTBXLC5 va XTBXLCS6.
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Bang 5. Cép phdi cac loai vét liéu thi nghiém

Loai | Kyhigu | XM | 0 o ng‘;/ Kyhigu | xm | Xi g;‘;/ Kyhigu | XM | Xi g;;
bun mau (%) (%) mau (%) (%) (%) mau (%) (%) (%)
, XTB1 6 0 2 XXLC1 6 2 0 XTBXLCL | 6 2 6
N‘I"cf’c XTB2 6 0 4 XXLC2 6 4 0 XTBXLC2 | 6 4 4
XTB3 6 0 6 XXLC3 6 6 0 XTBXLC3 | 6 6 2
, XTB4 6 0 2 XXLC4 6 2 0 XTBXLC4 | 6 2 6
'\rl:;\ ¢ | xTBS 6 0 4 XXLC5 6 4 0 XTBXLC5 | 6 4 4
XTB6 6 0 6 XXLC6 6 6 0 XTBXLC6 | 6 6 2

Phéi trén cac mau thi nghiém trong bang 5 theo
dung tiéu chuan, xac dinh cac chi tiéu ky thuat cha
dat bun sau khi xt Iy cing héa bang tro bay, xi 16 cao
va két hop tro bay véi xi 16 cao nhw: dd 4m tw nhién,
géc ma sat trong, lwc dinh, cwdng d6... Trong thi
nghiém st dung mau ddi chirng (x& ly cing hoa dét
bun bdng 6% xi méng): ky hiéu la X* twong &ng voi
bun nwéc lo va X** twong (rng véi bun nwéc man dé
so sanh cac két qua thi nghiém dwdi day.

4. Két qua thi nghiém va nhan xét

Két qua thi nghiém mét sb chi tiéu ky thuat cla
06 cép phdi bun, xi mang va tro bay duoc tbng hop
trong Bang 6. Két qua thi nghiém cta 06 cap phdi
bun, xi mang va xi 106 cao hoat tinh dwoc tdng hop
trong Bang 7. Két qua thi nghiém cda 06 cap phdi
bun, xi méng va két hop tro bay véi xi 16 cao hoat tinh
duoc tébng hop trong Bang 8 du¢i day.

Bang 6. Két qua thi nghiém céc tinh chét cda bun cing héa s dung XM va tro bay

b6 am Gioi Gioi Go6c ma Luc cuon
. o Xi Trob tw han han Do sét séat dinh b 9
Loai | Kyhiéu | mang robay | nhién chay déo trong '
bun mau W WL Whp s [0) C Qu
% % % % % ° kPa kPa
X* 6 0 86.9 98.9 68.6 0.6 10.3 25.3 293.0
Nuwéc XTB1 6 2 85.8 100.0 69.2 0.5 11.3 25.1 276.4
lo XTB2 6 4 83.9 95.9 72.3 0.5 13.8 24.3 267.5
XTB3 6 6 83.9 96.7 74.3 0.4 15.2 23.3 257.6
Xx* 6 0 83.8 100.5 68.2 0.5 10.7 27.1 286.0
Nu&c XTB4 6 2 85.9 108.9 69.2 0.4 11.9 26.4 278.6
man XTB5 6 4 85.8 112.2 70.3 0.4 14.1 25.7 270.3
XTB6 6 6 86.9 117.1 72.5 0.3 16.1 24.5 257.6
293 286
300 a 754 2675 o, 77882703 5506
250 . .
200
150
100
50 10?2_1 11?% 13431 19233 10 11?&] 12241 1624
, = = all! afll = = ot} of
X* XTB1 XTB2 XTB3 XE* XTB4 XTB5 XTB6
Nwoce lo Nwéc man
B GOc ma sat trong, j, d6 Lwc dinh, C, kPa Cuwdng do, Qu, kPa

Hinh 1. Biéu dé so sanh géc ma sét trong, luc dinh va cudng dé cla cac méu dat bun cimg héa bang XM+TB
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Bang 7. Két qua thi nghiém céc tinh chét cua bun cing héa st dung XM va x7 16 cao

Do am Gidi Gidi Géc Luc Cuon
. - tw han han b6 sét | masat i ng
Xi Xilo A N 3 dinh aé
Loai Ky hiéu mang cao nhién chay déo trong
bun mau w WL Wp Is o) C Qu
% % % % % ° kPa kPa
X* 6 0 86.9 98.9 68.6 0.6 10.3 25.3 293.0
Nuwoe | XXLC1 6 2 82.2 93.6 67.1 0.6 11.3 29.5 | 305.6
lo XXLC2 6 4 82.2 101.3 68.1 0.4 15.4 30.9 321.3
XXLC3 6 6 82.2 102.8 70.1 0.4 19.3 33.2 370.5
X** 6 0 83.8 100.5 68.2 0.5 10.7 27.1 286.0
Nuwéc XXLC4 6 2 87.5 103.0 76.3 0.4 12.3 31.3 321.3
man XXLC5 6 4 87.5 103.6 76.8 0.4 16.8 33.6 341.3
XXLC6 6 6 87.5 105.1 78.0 0.4 20.5 35.9 375.5
400 370.5 375.5
3213 321.3 -
350 . .
293 305.6 556
300
250
200
150
100
q 332 3 33.4 3594
o @l dldl el Al -al e
0
X* XXLC1 XXLC2 XXLC3 X** XXLC4 XXLC5 XXLC6
Nuwoc lo Nwédc man
I G6éc ma sét trong, j, dd  ELucdinh, C, kPa Cuodng do, Qu, kPa

Hinh 2. Biéu db so sénh géc ma sét trong, lurc dinh va cuong dé clia cac mau dét bun cing héa bang XM+XLC

Bang 8. Két qua thi nghiém céc tinh chét cda bun cing héa st dung XM, tro bay va x/ 16 cao

P6am | Givi | Gisi Goc . Cue
. L tw han han Do sét ma we wong
. o Xi Xilo Tro hia ha e T sat dinh do
anl Ky DIGU méng cao bay nhien Chay €0 trong
bun mau
W W Wp ls [0} C Qu
% % % % % % dé kPa kPa
xX* 6 0 0 86.9 98.9 68.6 0.6 10.3 25.3 293.0
Nuwge | XTBXLC1 6 2 6 822 | 937 | 707 | 05 133 | 26.4 | 2816
lo XTBXLC2 6 4 4 82.2 96.4 70.2 0.5 13.4 28.0 298.9
XTBXLC3 6 6 2 82.2 97.2 69.7 0.5 15.3 31.3 338.1
X** 6 0 0 83.8 100.5 68.2 0.5 10.7 27.1 286.0
Nuoe | XTBXLC4 6 2 6 87.5 | 109.8 | 74.4 0.4 142 | 27.9 | 2895
man XTBXLC5 6 4 4 87.5 109.8 73.6 0.4 15.5 29.7 305.8
XTBXLC6 6 6 2 87.5 109.7 73.6 0.4 16.2 31.2 327.1
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338.1 3271
zzz 293 2816 298.9 286 2895 30>8 1
250 F
200
150
100
50 10?5_-I 1241 13.§f| 153.§.'I 1o?i| 143 15?5";I 163.’i|[
_— o) o r - ait! & e
X* XTBXLC1 XTBXLC2 XTBXLC3  X**  XTBXLC4 XTBXLC5 XTBXLC6
Nwoce lg Nwédc man
W Goc ma sat trong, j, do Lwc dinh, C, kPa Cuwong do, Qu, kPa

Hinh 3. Biéu dé so sanh géc ma sét trong, lurc dinh va cudng do cta cac méu dat bun cimg héa bang XM+TB+XLC

T két qua thi nghiém céc tinh chat ciua dat
bun cing héa bang xi méng va phu gia khoang
(tro bay, xi 106 cao) & trong Bang 6, 7 va 8, tién
hanh lwa chon dwoc 02 cap phéi: XTB3 va XTB6
c6 trong cac cap phdi xi mang va tro bay (6% XM
va 6% TB), twong tw v&i cac cap phdi xi mang va

Xi 16 cao la: XXLC3 va XXLC6 (6% XM va 6%
XLC); cép phdi xi mang, tro bay va xi 10 cao la:
XTBXLC3 va XTBXLC6 (6% XM + 6% XLC + 2%
TB) dé tién hanh thi nghiém hé sé thAm va khbi
lwong thé tich, két qua thi nghiém dwoc trinh bay
trong Bang 9.

Bang 9. Két qua thi nghiém hé sé thdm va khéi lrong thé tich cda cac cép phdi lwa chon

Ky hiéu mu Héffot_gém, Kt, Khoi lvong t3hé tich,

m/s g/cm

XTB3 7.30 1.45
XTB6 6.60 1.45
XXLC3 6.30 1.46
XXLC6 6.10 1.45
XTBXLC3 5.50 1.47
XTBXLC6 4.10 1.48

Tw cac két qua thi nghiém & Bang 6, 7, 8 nhan
thay:

+ D4t bun & cac vung nuéc khac nhau gdm nuwéc
lo va nwéc mén khong anh hwéng qua I6n dén viéc
clrng hoa bun bang (xi méng + tro bay), (xi mang + xi
[0 cao) va (xi mang + xi |0 cao + tro bay);

+ St dung phwong phap cirng hda bun bang hén
hop (xi mang + tro bay): Lam gidm cwong do, lwc
dinh so v&i khi chi st dung riéng 6% ham lwgng xi
mang (c&p phdi X*), diéu nay la do tro bay khong tw
thdy phan thdy hoéa dwgc trong bun, cac phan ng
pozzolanic kho dién ra néu chwa c6 sy thiy phan
thdly héa clGa xi mang (thanh phan khoang vat CsS
clia xi mang) dé tao ra Ca(OH).

Do sét co dwoc cai thién tuy nhién ké& ca véi 6%
tro bay thi do sét cai thién khong I&én dbi véi ca hai
loai bun khi ma bun nwéc lg cé dé sét dap wng sét
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yéu cau tbi thiéu 0.5 cha dé tai dit ra. Goc ma séat
trong dworc cai thién véi tht ca cac ham luong tro bay
str dung.

Cutng dd cla dat bun cng héa bang 6% xi
mang két hop véi 2%, 4% va 6% tro bay sé giam so
véi mau déi chirng (khdng s dung tro bay, chi st
dung 6% xi mang: mau X*) 1an luot 1a 5.75, 8.7 va
12.08% v&i dat bun nuwéc lo; 2.59, 5.49 va 9.93% véi
d4t bun nwdc man (so véi mau X**).

+ St dung phuong phap cirng hoa bun bang (xi
mang + Xxi 10 cao): Str dung 6% xi mang v&i cac ham
Iweng Xi 16 cao gilp cai thién cac chi tiéu co ly cda bun
clrng hoéa. Cu thé 1a 1am gidm do sét, dap ng duoc
yéu cau do sét cho phép nhd hon 0.5 khi st dung 6%
Xi 16 cao, géc ma sat vwot yéu ciu dé ra (dat tir 11° dén
18°), Iwc dinh dat dwoc I6n hon 32 kPa, cudng dd chiu
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nén dat 370.5 dén 375.5 kPa. Cwéng do cha dat bun
clrng héa bang 6% xi mang két hop véi 2%, 4% va 6%
Xi 106 cao s& lam ting cwéng dé so véi mau déi chirng
(khéng st dung xi 16 cao, chi st dung 6% xi m&ng: mau
X*) 1an lwot 1a 4.3, 9.66 va 26.45% véi dat bun nwéc lo;
12.34, 19.34 va 31.29% véi dat bun nwéc man (so Vo
mau X**);

+ S dung phuong phap cirng hda dat bun bang
hén hop (xi mang + xi 10 cao + tro bay): Viéc siv dung
tro bay vao hén hop cé tac dung cai thién do sét rd
rét so voi khi chi st dung xi mang va xi 16 cao, tuy
nhién tro bay can tr& qua trinh thdy héa cta xi 10 cao
va xi mang do d6 cwdng dd chiu nén va lyc dinh khi
st dung 6% tro bay khéng dat dwoc nhw viéc st
dung hén hop chi co (xi mang + xi 10 cao). Cwdng do
cla dat bun cing héa bang hdn hop (xi mang + xi 10
cao + tro bay) chi tdng so véi mau déi chirng khi ham
lwong tro bay nhd hon 6%;

+ Tl két qua thi nghiém hé sé thdm & Bang 9 cho
thy viéc sir dung phwong phap cirng héa dat bun
bang hén hop (xi mang + xi 16 cao + tro bay) cho hé
s6 thAm cuia dat bun dwoc clrng hoa |a thap nhét, K:
= 4.1x10® dén 5.5x10® m/s. Nhw vay, dat bun sau
khi dwo'c cirng hoa bang hén hop (xi mang + xi 1o cao
+ tro bay) thda man céac diéu kién lam dat dép san
l4p nén hay dép bd bao thay thé cat cho cac khu vic
PBSCL.

Hinh anh kinh hién vi dién t& quét (SEM) mau
bun cirng héa (Bun + xi méang + tro bay + xi 16 cao)
cho thy céc tinh thé C-S-H 1a san ph&dm thiy héa
cla xi mang, xi 16 cao va tro bay, ciu truc duwoc lap
day. Xuat hién céc tinh thé CaCOs mau trdng do phan
&ng cla CO; va CaO la san pham thiy hoéa cua xi
mang khi khoang vat cla xi mang thiy phan thiy héa
va hinh thanh qua trinh cacbonat hoa.

Hinh 4. Hinh anh kinh hién vi dién t& quét (SEM) mau bun cting héa
(Bun + xi méng + tro bay + xi 10 cao)
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Hinh 5. Két qu phan tich nhiét vi sai XRD m&u bun cung héa
(Bun + xi mang + tro bay + xi 10 cao)

Két qua phan tich XRD (nhiéu xa tia X) mau bun
ctrng hoa (bun + xi mang + tro bay + xi 16 cao) dugc
trinh bay trong Hinh 2. Két qua phan tich XRD cho
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thay chd yéu la cac khoang vat trong dat sét (K, H20,
Al, Mg, Fe, Si, Al, OH). Cac khoang tao ra t phan
trng thdy héa clia xi mang va phu gia khoang chwa
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Xuét hién ré rang do ty 1& cac thanh phan vat liéu xi
mang va phu gia khoang khong I&n trong hén hop
bun ctrng hoéa.

5. Két luan va kién nghi

Clng héa dét bun bang hén hop (xi méng + tro
bay) lam gidm cwéng dd, lwe dinh so véi mau chi sty
dung xi mang (mu déi ching X* va X**). Ciing hoa
déat bun bang hén hop (xi méng + xi 10 cao) lam tang
cwong do, lwe dinh so v&i mau chi st dung xi mang.
Khi st dung hén hop (xi méang + xi 10 cao + tro bay)
vé&i ham lwong xi 16 cao bang hodc nhiéu hon ham
lweng tro bay, thi cwérng dé clia dat bun ciing héa téng
lén. Dac biét 1a hé sb thAm cla dat bun cing héa gidm
kha nhiéu so véi dat bun cirng héa chi st dung phu
gia khoang la tro bay, giam tr 6.7x10® m/s xudng con
4.1x10® m/s.

Can tiép tuc khao séat va thi nghiém sw két hop
V@i cac phu gia héa hoc nhw MgO hoac CaS04.2H20
cung hén hop (xi méng + tro bay), (xi mang + xi 10
cao) va (xi madng + xi 16 cao + tro bay) dé cai thién
céc tinh chat co |y cha dat bun cing hoa, dap ng
cac chi tiéu ky thuat ctia dét bun cirng héa phuc vu
cho muc dich xay dwng nhw 1am vat liéu thay thé céat
dé san 14p mat bang va dap bd bao trong cac cong
trinh thay loi va nuéi trong thay san tai ving DBSCL.

Vi nhirng két qua nghién cteu con han ché cho
gidi phap cirng héa dat bun, nhung cé thé thay hiéu
qué dang ké va tinh kha thi trong xt ly, tai st dung
ngudn vat liéu bun thai. Tuy nhién, van can céac
nghién ctru tiép tuc va thi nghiém nhiéu hon niva véi
nhiéu diéu kién, cap phdi va chéat két dinh khac nhau
dé c6 thé danh gia hiéu qua va kha nang lam viéc lau
dai cta vét liéu bun ctrng héa.
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