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NGHIEN CUU ANH HUONG CUA HAM LUQNG TRO BAY (FA) VA MAGIE
OXYT (MgO) PEN MOQT SO TiNH CHAT CUA PAT BUN SAU CUNG HOA
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Truong Pai hoc Thuy loi

Ngo Anh Quén, Ngo Canh Tung
Vién Thuy cong

Tém tat: Sir dung hon hop chat két dinh gom xi mang két hop véi phu gia khodng (tro bay - FA) va
phu gia héa hoc Magie oxyt (MgO) dé cing héa dat bim ngo vet lam vat liéu san lap va ddp dé bao
bo bao la rat can thiét tai nhitng vung xay ding khan hiém vé nguon cat ti nhién. Trong nghién ciru
sw dung cac hon hop gom (Xi mdng + Tro bay) va Magié oxyt dé cimg héa ddt bin & cdc vimg nirde
khdc nhau gom nude lo, mede ngot va medce mdn tai tinh Ca Mau thugc ving dong bang song Cuu
Long. Pat bin cirng héa dap vmg duwoc cdc yéu cau ky thudt dé thay thé cdt trong san lap mat bang
Va ddp dé bao bo bao. Két qua thi nghiém cho thay sw dung phwong phap cung héa dat bun bang
hon hop (Xi mang + Tro bay + MgO) cho hé s6 tham ciia ddt bin cing héa rat thap, Ky = 3.80x10 ®
dén 4.50x10° m/s, cuong do cua ddt bun cimg héa tang tir 52.58% dén 55.06% so véi mau dat bun
chi diing cimg héa bang xi mang.

Tir khéa: Xi mang; Magié oxyt, tro bay; dat bun ciing hoa.

Summary: Using a binder mixture of cement combined with mineral additives (fly ash - FA) and
chemical additive Magnesium Oxide (MgO) to harden dredged soil and mud as filling material and
build dikes and embankments is very necessary in construction areas where natural sand resources
are scarce. In the study, mixtures of (cement + fly ash) and magnesium oxide were used to harden
dredged mud in different water bodies including brackish water, fresh water and salt water in Ca
Mau province in the Mekong Delta. The stabilized dredging soil meets the technical requirements to
replace natural sand in leveling and building dikes and embankments. Experimental results show
that using the method of hardening mud with a mixture (Cement + Fly Ash + MgO) to get very low
permeability coefficient of hardened mud, K: = 3.80x10® to 4.50x10® m/s, the strength of the
dredging soil after hardening increased from 52.58% to 55.06% compared with that of the cement
solidified sample.

Keywords: Cement; Magnesium oxide, Fly ash; Stabilized dredging soil.

1. PAT VAN PE boi cat 13 ngudn tai nguyén it tai tao. Trong
tinh hinh khan hiém cat xdy dung di xay ra
trén toan qudc do nhu cau xay dung phét trién
rat nhanh, do tinh tinh gia cat ting dot blen de
g6p phan giai quyét V1ec bao dam cung cau vé
cat xay dung va binh 6n gia cat, B Xay dung
da dé xuét va kién nghi véi Thu tuéng Chinh
pha mot s6 giai phap, trong d6: Cac B9,
Nganh va dia phuong cin ting cudng trién
khai thuc hién Quyét dinh sb 452/QD-TTg

} ngay 12/4/2017 cua Thu tudéng Chinh phu phé
Ngdy nhan bai: 20/8/20.2 4 duyét Dé an ddy manh xt 1y, st dung tro, xi
Ngay thong qua phan bién: 13/9/2024 ye i y R ,y’ o g.A >
Nagdy duyét dang: 01/10/2024 thach cao ctuia cac nha may nhiét dién, hoa

Theo Quy hoach tong thé phat trién vat liéu
xay dung (VLXD) cua Hi¢p héi Xay dung,
nhu cau cat xdy dung ctia nudc ta nam 2015 1a
92 triéu m®nim va nam 2020 ting lén 130
triéu m*/ndm. Trong nhimng nim tiép theo, nhu
cau xdy dung ting rat nhanh, thi luong cét can
thiét dé dap tmg du cho xay dung 14 rat 16n, vi
vy dé dap tmg nhu cau nay vé lau dai rat kho,

TAP CHi KHOA HOC VA CONG NGHE THUY LOI SO 86 - 2024 43



LGV CONG NGHE |
chat, phan bon lam nguyén liéu san xuét
VLXD va trong cong trinh xay dung, trong do
co vi¢c su dung phé thai tro bay lam vat liéu
san lap thay thé cat tu nhién ciing dd duoc
nghién curu va str dung.

Trong nhimg ndm gin ddy, do nhu ciu xay
dung duong cao tdc ciing nhu dip dé bao, bo
bao va céc linh vuc xay dung khéc tang nhanh,
dan dén tinh hinh khan hiém cat xay dung da
xay ra tren toan quéc, day gia cat ting dot bién
do nhu ciu xay dyng tang cao. Giai phap cing
hoa dat bun nao vét dé thay thé cat san nén va
cat dap cua ving Pong bang séng Ciru Long
(BPBSCL) dugc nghién ctru trén co s¢ danh gia
nhitng loi thé ap dung dbi véi ving PBSCL:
(1) Hé thng giao thong thily va hé thong kénh
muong thuy loi 16n ma hang ndm phai nao vét
dé dam bao an toan phong 1ii; (2) Trit lugng
cat san nén tai ving PBSCL ngay cing can
kiét, néu tiép tuc khai thac s€ kéo theo hién
tuong x6i 16 bo song, bd bién cia toan ving,
gdy mat an toan. Viéc nghién ctru cing hoa dét
bun nao vét khong nhitng mang gia tri khoa
hoc ma con mang ¥ nghia chinh tr rat 16n, gop
phan khong nhé trong viéc phong chéng x6i 16
tai ving DPBSCL. Bén canh d6, khi dat bun
dugc cimg héa s& thay thé cat ty nhién, giai
quyét van dé khan hiém cét cho san 1ip nén va
dip bo dé bao trong xiy dung tai cac tinh
thudc ving DBSCL.

Trong thuc té c6 nhiéu giai phap dé xir Iy dat
bun nao vét cho myc dich xay dung, nhu dong
rin dat bun bang phuong phap nhiét [2, 4];
cting hoa dat bun bang cac chat két dinh v6 co
nhu cac phu gia khoang gdm puzolan thién
nhién, tro bay, xi 10 cao, xi mang.....[10, 17];
sir dung cac chat két dinh hiru co hay polyme
cling da duoc ap dung nhiéu noi trén thé giodi
cho viéc gia cb dat [13, 14].

Trong nghién ctru st dung giai phap vat liéu
gdm xi mang két hop véi phu gia khoang hoat
tinh 1a tro bay (Fly Ash - FA) va Magié oxyt
(MgO) dé ctimg hoa dit bun nao vét tai tinh Ca
Mau thuoc khu vuc PBSCL. Thong qua cac
thi nghiém, xac dinh dugc ty 1¢ vat li¢u hop ly
dé dat bun sau cung hoa c6 chit luong dat yéu

cau theo TCVN 8217:2009, twong dwong véi
dat trang thai déo cing véi cac chi tiéu ky
thuat nhu: @6 sét: 0.25 < I.< 0.5, lyc dinh Ctc
= 32+57 kPa, cuong do nén: Qu = 200+-400
kPa va goc ma sat trong ¢ = 11+-18°. Pt bun
sau khi dugc xir Iy cimg hoa co thé tmg dung
trong san l4p mit bang, dip bd bao, dé bao
thay thé cat ty nhién. Trong nghién ctru da thi
nghiém vai 03 loai dit bun khac nhau dai dién
tai tinh Ca Mau (ddt bun thudc vimg nuwde
ngot, nwoc lo va nwoc man) voi cac ty 1¢ tron
Xi mang, Tro bay va Magi¢ oxyt khac nhau,
thong qua thi nghi¢m xac dinh mot sb chi tiéu
ky thuat cua dat bun cing hoa thoéa mén cac
yéu cau k¥ thuat thiét ké.

2.CO SO LY THUYET GIA CO PAT BUN
BANG CHAT KET DINH

Pé gia cb dat bun co thé str dung nhiéu loai
chat két dinh nhu: xi mang Podcling, hodc voi
két hop v6i cac chit phy gia nhu: tro bay, xi 10
cao, céc loai puzzolan ty nhién hay nhan tao.
Tuy nhién xi mang van 1a chat két dinh dugc
sir dung nhiéu va rong rii nhat.

Co ché cua viéc ctng hoa va cai tao dit bun
bang xi ming Podclang 1a hién tuong keo tu
thong qua cic phan ung trao doi cation va tao
ra cac keo C-S-H thong qua cac phan ung
puzzolan trong moi truong dat bun:

nCaO + Si0z*®" + yH,0 — C-S-H

Sau khi tron véi nude cac chat lién két hon
hgp (nhu véi - tro bay, vOi - Puzolan...) s€
sinh ra phan ng sau:

xCa(OH); + Si02'™ + yH,0 — xCaO. SiO».
(y+1)H20

Nhu vay 1a SiO2 v dinh hinh phan Umg véi
Ca(OH)2 d¢ tao thanh silicat thuy hoa. Chat
nay, sau mot thoi gian dai s€ bién thanh silicat
thiy hoa két tinh. V&i chat lién két voi - sét
khi tron voi nude s€ c6 hai phan Gng sau day
sinh ra cac thanh phan thuy héa 6n dinh:
Al203.2Si02 + CaO + yH,O — CaO. AlxOa.
2Si02. yH>0

SiO; + Ca0 + yH20 — Si0O,. Ca0. yH,0

Céc thanh phan thuy héa 6n dinh nay sau mot
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thoi gian s& trd thanh cac thanh phan thuy hoa
ket tinh va ran chac.

3. VAT LIEU SU DUNG NGHIEN CUU
3.1. Pit bun

Trong nghién ctru da thi nghiém véi 03 loai
dat bun khac nhau (dat bun thuoc vung nwoc
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lo, nuée ngot va mede man) duge lay & tinh Ca
Mau. Tinh chit co ly gém dd 4m ty nhién,
khéi lugng tu nhién, khdi lugng riéng cua bun
kho, céc chi tiéu Atterberg (gidi han chay, gioi
han déo, do s¢t), chi tiéu luc hoc (goc ma sat
trong, luc dinh) ciia 3 mau bun thi nghiém
cung hoéa dugc trinh bay trong bang 1.

Bing 1: Chi tiéu co' ly ciia 3 miu bun thi nghiém

. Gioi han Atterberg Chi tiéu luc hoc
Do am ty | N0ilweng lwong— = — -
o *o.. | thé tich tw A Gioi Gioi Goc ma
Ky higu nhien | hign MeNG | han |handéo| Posét| sat | Lwcdinh
mau chay trong
W Yo 2a Wi Wp I @ C
% glem? g/lcm® % % dj kPa
Bun nude lg 82.2 1.47 2.53 72.0 41.8 1.38 2039’ 14.0
Bun nudc ngot 90.8 1.58 2.60 69.0 38.0 2.06 2022’ 13.2
Bun nuéc man 87.5 1.49 2.52 69.7 39.0 1.46 3928’ 14.9

3.2. Xi mang

Dé tai sir dung xi mang PCB40 Ha Tién dé
thiét ke, két qua thi nghiém mdt so tinh

chit coa xi mang nhu trong bang 2.
Xi mang dat yéu cau ky thudt theo TCVN
6260:20009.

Bang 2: Tinh chat cia xi ming

TT Chi tiéu thi nghiém Pon vi Két qua thi nghiém
1 | Khdi luong riéng glem® 3.10
2 Do min (lugng sot trén sang 0,09 mm) % 3.65
3 Luogng nudc tiéu chuin % 27.5
, | Thoi gian bz}t dau dong kég phut 119
Thoi gian két thuc dong ket phut 185
5 | D6 6n dinh thé tich mm 3.0
5 Gi6i han bén nén tudi 3 ngay N/mm? 23
Gidi han bén nén tudi 28 ngay N/mm? 44

3.3. Phu gia khoang hoat tinh (Tro bay)

nghién ctru. Két qua thi nghiém mét sb tinh

Phu gia khoang tro bay cta nha méay nhigt Cchat cua .tro bay dat ylu cau theo
dién Duyén Hai 1 dugc su dung trong TCVN1032:2014.
Bang 3: Tinh chit ciia tro bay Duyén Hai 1
TT Chi tiéu thi nghiém Pon vi Két qua thi nghi¢m

1 |Poam % 0.28

2 |Khéi lugng thé tich xdp kg/m?® 944

3 |Tytrong g/lcm?® 2.24

4 |Ham lugng mat khi nung % 6.48
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TT Chi tiéu thi nghiém Pon vi Két qua thi nghiém
5 | Ham luong SiO2 % 56.02
6 |Ham luong Fe O3 % 6.61
7 |Ham lugng Al,O3 % 22.47
8 | Ham luong SO3 % 0.22

3.4. Magié oxit (MgO)

MgO duogc str dung trong nghién ctu la MgO
cong nghi¢p. Két qua thi nghi€ém cac tinh chat

ciia Magi€ oxit sir dung trong thi nghiém duoc
trinh bay trong bang 4 dat yéu cau ky thuat
theo TCVN 7709:2007.

Bang 4: Két qua thi nghiém tinh chat caa Magié oxit

TT CA4c chi tidu DPon vi Két qua TNo Q“;%gg&%\/l\l
1 |Ham lugng MgO % 85,26 >80
2 [Mausic Bot mau trang
3 |Cd& hat qua sang 0.5mm % 100 100
4 |Cd hat qua sang 0.075 % 62 >50

4. KET QUA NGHIEN CUU VA THAO LUAN
4.1. Thiét ké cap phéi dit bun cirng hoa

Theo [23], thi dit bun cimg hoa bang xi mdng
da dap ung dugc mot sb yéu cau thiét ké dit ra
clia bun ctmg hoa dung trong san 1ap mat bang
hay dip bd bao, dé bao. Tuy nhién, myc dich
ciia dé tai 1a cac két qua nghién ctru dat bun
cting hoa phai c¢6 hé sd tham rét thip, cudng
dd chiu nén cao, loai dat bun sau cung hoéa nay
Co thé thay thé cdt tw nhién trong viéc san lap

Tro bay 2%

mdt bang, ddp bo bao, dé bao va cdc céng viéc
khdc cho toan vimg DBSCL. Vi vy, dé tai tiép
tuc nghién cuu st dung phu gia khoang Tro
bay (FA) va Magié oxyt (MgO) thiét ké cip
phéi vt liéu dé cting hoa dat bun. Trong thiét
ké st dung ham luong MgO lan luogt 14 0,5%;
1,0% va 2,0% dé cing hoa dét bun nao vét két
hop voi Xi mang va Tro bay. Ty 1€ cac thanh
phan vt liéu chat két dinh sir dung trong cimg
héa bun nao vét duge thé hién nhu cac so dd
dudi day.

Tro bay 4%

Bin nwdc ngot Xi mang 6%

Tro bay 6%

Tro bay 2%

Xdc dinh him luegng 16i wu
tro bay khi sir dung 6% xi
mang nhim cii thign 4§ sét,
goc ma sit, vit lge dinh theo
dit hang (0.25<I;< 0.5 thi Ctc
=32-57kPa vag = 11- 189

Tro bay 4%

IBim nude lg H Xi mang 6%

Tro bay 6%

Tro bay 2%

Tro bay 4%

Bin nurde man H Xi mang 6%

Tro bay 6%
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Xic dinh bham lugug 101 wu
tro bay Khi sir dyng 6% xi
mang nhim cii thign 4§ sét,
goc ma sat, va lyc dinh theo
dat hang (0.25<I< 0.5 thi Cte
=32-5TkPa va@ =11-189)

Téng s lrgng miu ché tgo thi
nghiém va xiac dinh cac chi
tiéu co Iy 9 miu.

Bim tai Ca Mau, xi mang Hi
Tién 6%, tro bay Duyén Hai

NXdc dinh ham lwgng 61 wu
tro bay khi sir dyng 6% xi
mang nham cil thign a4 sét,
goc ma sat, va lyc dinh theo
dat hang (0.25<I< 0.5 thi Cte
=32-57kPa va@ = 11-18%)
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Hinh 1: So dé thiét ké cdp phéi cirng héa ddt bun sir dung Xi méing va Tro bay
Bang 5: Cac chi tiéu co' ly ciia bun cing hda sir dung xi miang va tro bay

n Goc
i Xi Tro | z Do Giei | Giot A ma Luwc | Cuwong
. Ky 9 am tw | han han | D0 sét . . A
Loai ) méing | bay nhién | cha déo sat dinh do
pun | Migu Y trong
mau W WL Wp I [0) C Qu
% % % % % do kPa kPa
X2 6 0 86.9 98.9 68.6 0.6 10.3 25.3 293.0
Nude | 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
X5 6 0 84.9 92.3 67.5 0.7 11.0 26.4 280.0
Nuéde | XTB3 6 2 82.9 90.7 70.2 0.6 12.3 25.4 273.6
ngot | XTB4 6 4 85.9 98.3 71.3 0.5 14.5 24.7 264.5
XTB5 6 6 85.8 | 101.1 | 72.3 0.5 16.2 23.5 254.6
X8 6 0 83.8 | 100.5 | 68.2 0.5 10.7 27.1 286.0
Nudc | XTB7 6 2 85.9 | 108.9 | 69.2 0.4 11.9 26.4 278.6
man | XTBS8 6 4 85.8 | 112.2 | 70.3 0.4 14.1 25.7 270.3
XTB9 6 6 86.9 | 1171 | 725 0.3 16.1 24.5 257.6
0.8 300
= ) = el
-m-Lg 'ng:éo + “E-Lg e\u
%2 —e—Ngot § *-Ngot 1
A~ Man O o M'ftlll
0.0 | [ 240 '
2 4 6 0 2 4
11Am luong wo bay (%) Ham lugng tro bay (%)
160 + Lo 2
g —8—Ngot "
40 1 > Min g% a
= =
F20 1 224 —&-Lg
g > —*—Ngot
doo ) a—Min
50 Hémlluqng tro blay (%) 20 | Ham lllrcrng tro baly (%)
0 2 4 6 0 2 4 6

Hinh 2: Anh hudng ciia ham heong Tro bay dén mét sé tinh chat cia dat bin cieng héa

* Nhan xét:

Str dung cip phbi Xi mang + Tro bay lam giam
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luong xi méang do Tro bay khong thury héa dugce
trong bun khi cac phan ting pozzolanic kho dién
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ra. DO sét co dugc cai thién, tuy nhién ké ca
vGi 6% Tro bay do sét cai thién khong 16n dbi
voi ca ba loai bun khi ma bun nugc ngot va
nude 1o co do sét dap tmg sat yéu cau tdi thiéu
0.5 cua dé tai dat ra. Goc ma sat trong dugc cai
thién voi tat ca cac ham lugng Tro bay st dung
trong thi nghiém, dat khoang 16°. Luc dinh
chura dap tmg yéu cau ky thudt voi moi ham
luong Tro bay sur dung.

Cép phdi Bun nao vét + 6% Xi ming khi cho
tron thém tro bay thi do sét duoc cai thién rd
rét. Nham giam do6 sét ctia bun ctmg héa khi
tron hon hop bun nao vét + 6% xi ming chi
nén st dung ham lugng tro bay tir 2%+4%.

Cép phdi Bun nao vét + 6% Xi mang khi cho
tron thém Tro bay thi géc ma sat trong cia hon
hop déu ting. Dé tang luc dinh cta bun cing
héa khi tron hoén hop bun nao vét + 6% xi
mang chi nén st dung ham lugng Tro bay tu
khoang 2%.

Cép phdi Bun nao vét + 6% Xi mang khi cho
tron thém Tro bay thi lyc dinh cia hdn hop
giam. Pé ting luc dinh ctia bun cing hoa khi

Bun nude ngot = Tro bay 4%

Tro bay 2% =,

tron hon hop bun nao vét + 6% xi ming chi
nén su dung ham luong Tro bay tir 2%+4%.

Cép phdi Bun nao vét + 6% Xi mang khi cho
tron thém Tro bay thi cuong dd chiu nén cua
hon hop giam.

Nhu cac két qua thi nghiém ¢ trén va theo [23],
thi d4t bun cung hoa bang hén hop (xi mang +
tro bay) d3 phan nao dap tmg duoc cic yéu cau
thiét ké dat ra cua bun ctng hoa ding trong san
lAp mat bang hay dip bo bao, dé bao. Tuy
nhién, muc dich cta dé tai la cac két qua nghién
ctru dat bun ctmg hoa phai co hé sb thim rat
thap, loai dat bun sau cimg hoa nay co thé thay
thé cat tw nhién trong viéc san lap mdt bang,
dap bo bao, dé bao va cdc cong viéc khac cho
toan ving PBSCL. Vi viy, dé tai tiép tuc
nghién ciru stir dung magié oxyt (MgO) dé phdi
tron vat liéu va cimg hoa dét bun. Trong thiét
ké str dung ham luong MgO lan luot 13 0,5%;
1,0% va 2,0% dé cimg hoa dat bun nao vét két
hgp vai xi mang va phu gia khoang (tro bay).
Ty 1é cac thanh phén vat liéu chat két dinh dugc
thé hién nhu so d6 dudi day.

MgO 0,5% = Xic dinh anh hwing cia
MgO dén hén hgp cic ham
Iugug tro bay khi sir dyng 6%
xi mang nham sy thay déi 4§

Xi mang 6%

Tro bay 6%

Tro bay 2% ™"

=
Mzg0 1,0% sét, gbc ma sét, va lye dinh

cia mau biun ngo vét nudc
ngot.
(9 mau dic thi nghigm)

MgO 2,0% |

MgO 0,5% = Xdc dinh anh hwing caa
MgO dén hén hgp cic ham
lugng tro bay khi sir dung 6%

xi mang nham sy thay d6i 4§

Ban nuwdice lg ~*] Ximang 6% | Tro bay 4%

Bun nuwée man %} Ximang 6%

Tro bay 6% ™%

Tro bay 2% =

Mg0 1,0% sét, goc ma sat, va lyc dinh

ctia miu biin ngo vét nuée lg.
(9 mau dic thi nghiém)

MgO 2,0% |~

Mg0 0,5% - Xic dinh dnh hwéng cua
MgO dén hon hgp cdic him
lugng tro bay khi sir dung 6%
xi mang nhim sur thay déi d§

Tro bay 4%  fe»

Tro bay 6%  |**

MgO:1,0% s¢t, géc ma sit, va lyc dinh

cia miu bin ngo vét nudc
mgn,
(9 mau dic thi nghiém)

Mg02,0% |-

Hinh 3: So do thiét ké cdp phdi cirng héa ddt bun sir dung Xi méng, Tro bay va MgO
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Bang 6: Két qua thi nghiém cia 27 cip phéi Xi ming, Tro bay va MgO

Xi Po Am| Giéi | Giéi o Gég Lue | Curimg

Loai ) ming TB | MgO tl__l: hz{n hg}n Do sét |ma sat dl'r.1h do

. Ky hiéu miu nhién | chay | déo trong

bun W | We [We| It | © | C | Qu
% % | % % % % do kPa kPa

L_X6TB2M0.5| 6 2 | 05 | 7810 92.28 | 64.80 | 0.48 | 11.58 | 29.69 | 310.30
L_X6TB4MO0.5 6 4 0.5 | 77.90 | 101.18 | 65.87 | 0.34 | 15.64 | 31.19 | 325.60
L_X6TB6MO0.5| 6 6 | 05 | 77.70 | 103.67 | 67.60 | 0.28 | 19.56 | 33.43 | 374.80

) L_X6TB2M1 6 2 1 |69.50 | 86.02 | 59.80 | 0.37 | 11.82 | 31.06 | 319.50
NIIOOC L_X6TB4M1 6 4 1 69.10 | 95.18 | 61.37 | 0.23 | 15.90 | 32.25 | 334.40
) L_X6TB6M1 6 6 1 69.30 | 96.36 | 63.60 | 0.17 | 19.76 | 34.63 | 384.40
L_X6TB2M2 6 2 2 57.75| 89.63 | 54.48 | 0.09 | 12.91 | 39.46 | 372.83
L_X6TB4M2 6 4 2 57.48 | 87.50 | 54.74 | 0.08 | 17.01 | 40.72 | 398.40
L_X6TB6M2 6 6 2 58.59 | 89.51 | 55.44 | 0.09 | 20.80 | 42.00 | 447.07
N_X6TB2MO0.5 6 2 0.5 |86.20 | 104.55| 66.64 | 0.52 | 12.76 | 30.85 | 302.30
N_X6TB4MO0.5 6 4 0.5 |86.10 | 115.68 | 68.20 | 0.38 | 17.76 | 32.94 | 319.00
N_X6TB6MO0.5| 6 6 | 0.5 |86.50 |121.48|68.80 | 0.34 | 22.33 | 35.00 | 359.10

) N_X6TB2M1 6 2 1 77.00 | 99.22 | 61.94 | 0.40 | 13.06 | 32.25 | 311.30
Ijlggf N_X6TB4M1 6 4 1 76.10 | 108.34 | 63.50 | 0.28 | 18.04 | 34.20 | 327.20
N_X6TB6M1 6 6 1 76.50 | 110.03 | 64.10 | 0.27 | 22.53 | 36.15 | 367.50
N_X6TB2M2 6 2 2 57.43 | 56.36 | 57.61 | 0.15 | 13.99 | 38.78 | 364.63
N_X6TB4M2 6 4 2 58.48 | 88.55 | 55.50 | 0.09 | 18.98 | 41.47 | 383.20
N_X6TB6M2 6 6 2 57.71 | 87.39 | 56.51 | 0.04 | 23.49 | 44.75 | 434.17
M_X6TB2M0.5| 6 2 0.5 |83.10 | 100.65| 74.30 | 0.33 | 12.54 | 31.53 | 325.90
M_X6TB4MO.5| 6 4 0.5 |83.30 |102.40| 74.80 | 0.31 | 17.02 | 33.87 | 345.50
M_X6TB6MO0.5| 6 6 0.5 | 83.00 |102.32 | 76.00 | 0.27 | 20.74 | 36.15 | 379.70

) M_X6TB2M1 6 2 1 75.10 | 91.32 | 70.20 | 0.23 | 12.83 | 32.87 | 335.70
Ijr‘l’;lc M _X6TB4AM1 | 6 | 4 | 1 |74.30| 8850 |70.20 | 0.22 |17.34 | 35.18 | 355.30
’ M_X6TB6M1 6 6 1 73.00 | 82.24 | 71.00 | 0.18 | 21.04 | 37.41 | 389.30
M_X6TB2M2 6 2 2 57.49 | 55.56 | 57.75| 0.12 | 13.81 | 40.30 | 397.03
M_X6TB4M2 6 4 2 56.38 | 74.04 | 54.41 | 0.10 | 18.43 | 43.01 | 417.97
M_X6TB6M2 6 6 2 58.55 | 86.38 | 54.69 | 0.12 | 22.11 | 45.51 | 442.63

Bang 7: Hé s6 tham va khéi lwong thé tich cia 3 mau bun ciéng héa
¢6 cwong dj tot nhat dung cap phoi Xi méang, Tro bay va MgO

e % H¢ s6 thim Khéi lrgng thé tich
Ky hi¢u mau
K x10® m/s e (g/cm®)
L-X6TB6Mg2 4.50 1.48
N-X6TB6Mg2 3.80 1.47
M-X6TB6Mg?2 4.33 1.48
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Hinh 4: Hinh anh SEM mdu bin cimg héa (Bin + Xi mdang + Tro bay + MgO)

Hinh 5: Két qua phan tich nhiét vi sai XRD
mau bun cung hoa
(Bun + Xi mang + Tro bay + MgO)

* Nhan xét:

+ Sir dung phuong phép ctng héa bun bang
(Xi mang + Tro bay): Lam giam cuong do, luc
dinh so v&i khi chi st dung riéng 6% ham
lwong xi ming, diéu nay 1a do tro bay khéng tu
thuy phan thuy hoéa dugc trong bun, cac phan
mg pozzolanic khé dién ra néu chua c6 su
thiy phan thiy hoa cia xi ming dé tao ra
Ca(OH)2. B9 sét co dugce cai thién tuy nhién
ké ca v6i 6% tro bay thi do sét cai thién khong
16n dbi voi ca ba loai bun khi ma bun nuéc
ngot va nudc lg c6 do sét dap Gmg sat yéu cau
t6i thiéu 0.5 cta dé tai dit ra. Goc ma sat trong
duoc cai thién véi tat ca cac ham lugng Tro
bay sir dung, dat khoang 16°. Cuong do cua
dat bun cing hoa bang 6% xi ming két hop

v6i 2%, 4% va 6% Tro bay s giam so v6i mau
doi chung (khong st dung Tro bay, chi su
dung 6% xi mang: mau X2, X5 va X8).

+ Sir dung phuong phép ctng héa bun bang
(Xi mang + Tro bay + MgO): tit ca cac chi
tiéu ky thuat ciia dat bun sau cimg hoéa déu
tang (bang 5 va 6), dat bun cimg hoa thoa man
TCVN thiét ké da dé ra dam bao tuong duong
v6i dét trang thai déo clng.

+ Tir két qua thi nghiém hé s6 thAm & bang 7
cho thiy viéc sir dung phuong phéap cimg hoa
dat bun bang hdn hop (xi ming + tro bay +
MgO) cho hé sé thim ciia dat bun dugc cing
hoa 1a thap nhat, K; = 3.80x10® dén 4.50x10°®
m/s. Nhu vy, dit bun sau khi dugc cimg hoa
bang hén hop (Xi mang + Tro bay + MgO)
thoa man céac diéu kién lam dat dap san 14p nén
hay dap dé bao, bo bao thay thé cat.

+ Hinh anh kinh hién vi dién tir quét (SEM)
mau bun cing héa (Bun + Xi mang + Tro bay
+ MgO), xuat hién tinh thé Mg(OH), va hat
Tro bay chua thity hoa. Hinh anh kinh hién vi
dién tir quét (SEM) mau bun cing héa (Bun +
Xi mang + Tro bay + MgO) xuat hién CaCOs
do phan ung cua CaO va CO

5. KET LUAN VA KIEN NGHI

Su dung hoén hop Xxi mang + Tro bay +
MgO) d¢ ctirng hoéa dat bun, khi ham luong
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MgO ting 1én thi d6 sét giam xudng; con goc
ma sat trong, luc dinh va cudong dd nén cua dat
bun cung hoda ting Ién khi ham lugng MgO
tang tir 0,5 dén 2%. Tuy nhién, dé dam bao
yéu cau thiét ké dat hang dat bun ctng hoa dap
mg dugc yéu cau thay thé cho vat liéu dip bo
bao, dé bao tai vung dong bang song Ctru
Long thi c6 thé lya chon cap ph01 c6 hé sb
thim K thip (K: = 3.80x10® dén 4.50.10°
m/s). Dic biét 1a hé s thim cua dat bun clng
hoa giam kha nhiéu so véi dat bun cing hoa
chi st dung phu gia khoang 1a tro bay.

Can thiét phai khao sat va thi nghiém sy két
hop v6i cac phu gia héa hoc nhu MgO hoac
cac phu gia héa hoc khac, cing hon hop gém
Xi mang va cac loai phy gia khoang khac dé
cai thién céc tinh chat co ly cua dat bun cing
hoa, nham dat dugc cac yéu cau ky thuat thiét

TAI LIEU THAM KHAO
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ké, dap mg cac chi tiéu k¥ thut cua dat bun
ctng hoéa phuc vu cho muyc dich xay dung.

Viéc ap dung cac két qua thi nghiém trong
phong véi dat bun ngoai thuc té, cén thiét phai
thi nghiém va diéu chinh mot sd chi tiéu cua
dat bun nhu ham lwong nude, diéu chinh ty 18
tron voi cac phu gia khoang sao cho hop 1y,
cling nhu can c¢6 mot sd thi nghi¢m hién
truong dé danh gia cac két qua nghién ctru mot
cach hop 1y nhat.
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