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Tém tit

Xi ming dugc sit dung phd bién d€ cdi thién dit yéu nhu 1am ting cudng do, khong ché bién dang, giam hé
s6 thim, v.v... Su thay d6i c4c dic tinh ky thuat clia dat tron xi ming (soilcrete) phu thudc vao su thay déi cau
triic vi md ctia né. Nghién ciiu nay khao st su bién ddi vi ciu triic ciia soilcrete bang kinh hién vi dién tir quét
(SEM) d€ 1am sang t6 su thay ddi hé sb thAm (k) theo thdi gian. Hai miu soilcrete gidng nhau dudgc ché tao tir
dAt cat san 14p tinh Pdng Thap tron véi xi ming OPC ham ludng 300 kg/m?® d€ thuc hién thi nghiém thim va
SEM. Két qua cho thiy k, clia soilcrete giam hon 1.000 1an so véi dit cét tu nhién. k, ctia soilcrete giam theo
thdi gian bio dudng. Vi cAu triic ctia miu soilcrete dic chic hon so véi mau dat chua xit ly. Cac san phim CSH
va ettringite dugc nhin thiy r6 rang trén cédc hinh anh SEM, cic san phim nay ting dan l4p diy 16 rong trong
mAu soilcrete 1am gidm hé s6 thim ciia soilcrete theo thdi gian bao dudng.

Tir khod: hé sb thim; dit tron xi mang; cat san lﬁp; vi chu tric; SEM.

INVESTIGATION OF MICROSTRUCTURE OF DREDGING SAND MIXING CEMENT TO INTERPRET
REDUCTION OF PERMEABILITY

Abstract

Cement is widely utilized to mix with soft soils to improve their properties such as strength, stiffness, hydraulic
conductivity, and so on. The improved characteristics of soils mixing cement (soilcrete) depend on the change
of soilcrete microstructure. This paper investigated the variation of soilcrete microstructure using a scanning
electron microscopy (SEM) to interpret changes in the hydraulic conductivity (k) with curing time. Two identi-
cal soilcrete specimens were made from dredging sand taken in Dong Thap province mixing the OPC cement at
a content of 300 kg/m? for the permeability and SEM tests. The results indicate that k, of the soilcrete specimen
was lower 1.000 times than that of the unmixed sand. k; of the soilcrete specimen decreases with increasing
in curing time. The soilcrete microstructure was denser than that of the untreated sand sample. The CSH and
ettringite products were seen on the SEM images, these products were gradually developed with the curing time
filling void spaces in the soil specimen and resulting reduction of ks with curing time.

Keywords: hydraulic conductivity; soilcrete; dredging sand; microstructure; SEM.
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1. Giéi thiéu

Cong nghé dat tron xi ming (SCM) da dugc ap dung phd bién trén thé gidi cho nhiéu muc dich
khéc nhau nhu gia c¢b dat yéu, 1am 16i dé, dap, tusng chin, v.v... Cong nghé SCM véi y tudng don gian
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116


https://doi.org/10.31814/stce.huce(nuce)2022-16(3V)-09
mailto:ltbich.sdh19@hcmut.edu.vn

Bich, L. T., Hung, T. N. H. / Tap chi Khoa hoc Céng nghé Xay dung

1a tron dét ty nhién v6i xi ming va nude tao ra vat liéu méi bén viing, c6 céc dic trung co-hda-ly tot
hon dét ty nhién trong thdi gian ngin. Cac dic trung clia soilcrete dugc cai thién nhu ting cudng do,
do cting, gidm tinh nén lin, va giam tinh thim [1-3]. Khi xi ming tron vao trong dat xay ra cac phan
ing héa hoc giita khodng trong dt, xi ming va nudc tao ra cic san pham dang gel calcium silicat
hydrat (CSH), calcium aluminate hydrate (CAH), va canxi hydroxit (Ca(OH),), cac san ph4m nay keo
tu, héa cing, bao phi cac hat dat 1am giam d6 rong trong soilcrete [3, 4]. Cc phan ting héa hoc nay
1 co s dé gidi thich su cdi thién cdc dic tinh k¥ thuat ctia soilcrete [5]. Tuy nhién, ban chit ctia su
thay d6i cic tinh chét ky thuit ctia soilcrete phu thudc vao su thay d6i ciu triic ctia né. Thuat ngit cau
triic dudc st dung dé chi su sap xép hinh hoc ctia cac hat khac nhau trong mot khéi vt lidu [6]. Viéc
tim hiéu su thay ddi vi ciu triic clia soilcrete theo cdc nhan t6 tac dong nhu hiam luong xi ming, loai
xi ming, thdi gian bdo dudng, loai dit, va phuong phap tron dé 1am sang té su thay d6i dic tinh k§
thuat ctia soilcrete 12 can thiét.

Kinh hién vi dién t0 quét (SEM) 1a mot phuong phap hiéu quéa dugc st dung d€ quan sat va phan
tich cAu triic vi md ctia bé miit vat liéu & do phong dai cao hang nghin 1an. Mot vai tic gia di st dung
SEM khéo st su thay d6i cau triic hén hop dit tron xi ming hoic voi dé giai thich cic ing xi co hoc
clia chiing [6-12]. Céu tric dét thay d6i ding k€ khi tron v6i xi ming hodc voi. Mengue va cs. [7]
da nghién cifu su thay ddi vi cau triic ctia mau dt laterit khi tron v6i xi ming c¢6 ham lugng 1an luot
3%, 6%, va 9%. Tac gia cho ring, dit laterit chua xit ly c6 ciu triic md, cdc hat min tap hgp thanh
mang mong bao phii hat ¢6 kich thudc 16n hon tao thanh mot khéi, cac khdi phan tan dé lai nhiéu 16
rong 16n. Dbi véi dét laterit sau khi tron xi ming, xuAt hién mot 16p gel bao phi cac khdi két tu, &
ham lugng xi ming 3% hdn hop c6 ciu tric dang 1u6i, khi ham luong xi ming ting 1én 6%, 9% chu
triic két bong tré nén rd rang hon. Sy thay ddi cAu triic mAu dit laterit tron xi ming theo ham lugng
xi miing, tdc gia cho 12 su ting cta san phAm CSH, san pham CSH héa ciing trén bé mit mau dit 1am
cho céu triic dic chic hon 1am ting cudng do. Mousavi va Wong [8] phan tich ciu triic vi mo ctia mau
dét sét déo dudc tron véi hdn hop chit két kinh gdm 18% xi ming (OPC), 2% than bun (PA), va 5%
cat silic (SS). Két qua cho thiy cac 16 rdng trong dat sau xi Iy bi chén kin bdi cdc san phim ctia qua
trinh thily héa xi ming. C4c san phdm nay nhu mot tinh thé c¢6 chiic ning lién két cac hat dat lai véi
nhau tao mot két cAu méi v6i 16 rong rat nhd 1am giam hé s6 tham so v6i mau dat chua xi ly. Onitsuka
va cs. [9] ciing dd phét hién ring cdc sdn pham két dinh CSH chiém chd trong céc 16 rdng tao cau nbi
lién két cac cum cbt liéu hinh thanh dang két cAu khung khi quan sat cAu triic vi md ctia hai mau dit
sét tron voi, xi mang tai 1an lugt cac ham lugng 10%, 20%. Anh hudng ctia thoi gian bao dudng 1én
su thay d6i cau triic dat sét tron xi ming d€ 1y gidi vé su phat trién cudng do ciing dudc diéu tra bsi
Horpibulsuk [12]. Tic gia két luan ring cdc san pham tif qu4 trinh thiiy héa xi ming phat trién theo
thdi gian bao dudng, 14p day 16 réng va bao phi cac hat dat hinh thanh cdc cum cbt liéu dit — xi ming
c6 xu huéng 16n dan theo thoi gian.

Mbi quan hé giita cudng do va ciu triic soilcrete da dudc nghién ciiu bdi mot sb tac gia trén thé
gi6i [7, 9, 11, 12]. Tuy nhién, nghién cifu vi cau tric dé ly gidi vé hé s6 thim clia soilcrete con han
ché. Vi ciu tric soilcrete budc dau dugce nghién cifu chii yéu cho dat sét tron xi ming hoic voi. Vi ciu
tric ctia mau dat cat tron xi ming chua dudc khio sat. Bai bao nay khéo sét su thay d6i vi cau triic
clia miu dét cat san lap lay & tinh Pong Thdp tron xi ming Portland thong thudng (OPC) va mdi quan
hé ctia chiing véi ting xi thim theo thdi gian bao dudng. CAu triic vi mo clia miu soilcrete dudc quan
sat bang kinh hién vi dién tir quét. Hé s6 thAm mau soilcrete dudc khéo sat trén thiét bi thAm thanh
mém. Hai thi nghiém nay dudc thuc hién song hanh 1én dén 120 ngay tudi. C4c hinh dnh SEM quan
sat dudc sé minh chiing 16 rang hon cho tién trinh hinh thanh, sap xép, lién két tao hinh dang ctia cac
san pham (CSH, CAH) tif qu4 trinh thiy héa xi ming x4y ra trong mau soilcrete 1am gidm hé s thAm.

117



Bich, L. T., Hung, T. N. H. / Tap chi Khoa hoc Céng nghé Xay dung
2. Phuong phap luan
2.1. Tiéu chudn thi nghiém

Phuong phdp tao mau soilcrete tham khéo tiéu chudn ASTM D698 [13] va TCVN 9403:2012
[14]. Phuong phdp thi nghiém thAm tuan theo tiéu chuAn ASTM D5084 [15], x4c dinh hinh 4nh vi cAu
triic mau dat va méu soilcrete bang kinh hién vi dién tu quét (Scanning electron microscopy — SEM).

2.2. Vit liéu thi nghiém

Dit cét san lap l4y tai tinh Pong Thap dugc st dung trong nghién ctiu nay. Cac chi tiéu co 1y cia
cat dudc xac dinh va trinh bay & Bang 1. Két qua thi nghiém dam nén cét va dudng cong cap phdi hat
duoc thé hién & Hinh 1.

Bang 1. Chi tiéu co ly cdia cat song san lap
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Hinh 1. Két qua thi nghiém dam nén cat va dudng cong cip phdi hat

Xi mang dudc su dung trong nghién ctiu nay 1a xi mang Portland thong thuéng OPC40 tuan thu
tiéu chudn TCVN 2682:2009 [16]. Nu6c dung ché tao mau soilcrete va thi nghiém thim 13 nudc sinh
hoat phu hgp tiéu chuan TCVN 4506:2012 [17].

2.3. Chudn bi mdu

a. Mau dit cat tu nhién

Mau dét cat thu thap vé phong thi nghiém dudc say kho sau d6 tron véi nude dé dat do 4m tot
nhét 15,15%. Thanh dam c6 trong luong 1,54 kg dudc st dung dé€ tao miu trong khudn tru tron thanh
ciing c6 chiéu cao, H = 140 mm va dudng kinh, D = 62 mm. Dt & d6 4m tot nhét 1an luot dudc cho
vao khuon thanh 3 16p, mbi 16p duge dim 21 lugt, chidu cao roi 0,305 m dat cong ddm 600 kN-m/m?.
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Hai diu mAu dudc bit bang vién d4 thAm va tim vai dia ky thuat d€ ngin chin su trdi di cac hat min
trong qud trinh bao hoa va thi nghiém thim mau. MAu dét cat sau khi ddm nén (S) dudc bao hoa bing
cach ngam trong nudc chiu Iyc hit chan khong tit —80 dén —90 kPa trong vong 24 gid.
b. Mau dét cat tron xi ming

Hai mau dét cét san 14p tron xi ming OPC40 ham lugng 300 kg/m? (SC1, SC2) dudgc ché tao trong
cung mdt mé tron véi trinh tu thuc hién nhu sau: (1) cat kho tron v6i nude dat do 4m 15,15%, dudc
xem 12 do &m cat ty nhién phd bién; (2) c4t 4m tron vé6i xi ming kho trong 5 phiit, nudc véi khdi luong
tinh todn theo ti 1& nudc/xi ming (w/c) = 0,7/1 dugc thém vao hdn hop trén va tiép tuc tron déu trong
5 phiit d€ c6 hdn hop soilcrete thuan 10i trong viéc dim nén mau; (3) hdn hop soilcrete 1an lugt dudgc
cho vao khudn nhua hinh tru tron c6 kich thudéc D X H = (62 X 65) mm thanh 3 16p, mdi 16p dudc
dam bang may dam rung d€ loai bd bot khi tir 3 — 5 phiit; (4) cac dau mau dudc bit kin bing nilong,
d4n nhin va ngdm bao dudng trong nudc 2 ngay; (5) cic mau dudc ép ddy ra khoi khudn va tién hanh
bdo hoa mau bing binh hiit chan khong véi Iuc hiit —80 kPa trong 24 gid; (6) miu SC1 dugc 13p dit
vao thiét bi thAm thanh mém dé khao sat thim theo thdi gian, mau SC2 dudc thi nghiém x4c dinh vi
cau truc.

2.4. Quy trinh thi nghiém
a. Dbi véi thi nghiém thim

Hé sb tham ctia mau dit cat tu nhién, k,;;, dudc xdc dinh bang thiét bi thanh ciing theo phucng
phap cot dp vao gidm - cot 4p ra khong ddi. P dbc thiy luc tir 2-5 dugc 4p dung nhiam tranh hién
tuong cb két mau va ro ri nude chdy doc theo thanh khudn miu (ASTM D5856) [18]. Pdi v6i mau
soilcrete, kg, dudc xac dinh bang phuong phap cot ap vao ha - cot dp ra khong ddi trén thiét bi thanh
mém dudc thiét ké riéng cho nghién ctiu nay, thiét bi tuan theo tiéu chuin ASTM D5084 [15] (Hinh 2).
Cot 4p vao miu tir 35 - 45 kPa. Qua trinh l3p dit mau vao thiét bi thAm dugc thuc hién trong nudc,
dam bio cho miu bio hoa hoan toan. Thi nghiém thim dugc thuc hién dén hon 120 ngay, s6 liéu dugc
ghi nhan mdi ngay va phan tich can than dé khao sét su thay d6i hé s6 thim theo thdi gian.
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Hinh 2. Thiét bi thAm thanh mém
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Hé s6 thAm & nhiét do phong thi nghiém dugc tinh theo cong thic (1). Hé s6 thAm & nhiét do
chuin 20°C dudc quy déi theo Cong thuc (2).

alL h
k=2,303— -log — 1
0377 log 72 ey
kz():RTXk (2)

trong d6: L 1a chiéu dai ctia mau (m); A 1a dién tich tiét dién mau; a la dién tich tiét dién 6ng nudc
chay vao miu (m?); r = 1, — 1, la khoang thoi gian xdc dinh chénh cao cot ap hy va hy (gidy); hy la
chénh cao cot 4p tai thdi diém #; (m); h, 12 chénh cao cot 4p tai thdi diém #, (m); Ry 1a hé s6 quy d6i
do nhét ctia nude theo nhiét do, dudc xdc dinh theo tiéu chudin ASTM D5084 [15].
b. Déi véi thi nghiém SEM

Thiét bi SEM st dung trong nghién ctiu 12 dong may JSM-IT100 (hang JEOL, Nhat B4n) (Hinh 3).
Thiét bi c6 cac thong sb ky thuat: dién thé 500 V — 20 kV, d6 phéng dai téi da 20.000 1an, dd phan
giai trong moi trudng chan khong thip, kich thudc mau tdi da theo kich thudc gid dd mau 1a 3 cm.

X
\
\

- 3.

Hinh 3. Thiét bi SEM JSM-IT100

Mau soilcrete sau khi dugc bao hoa bang hiit chan khong ludén dude ngdm trong nudc cho dén khi
thi nghiém SEM. Ngay tudi mau thi nghiém SEM trong nghién ctu 1a 4, 7, 10, 14, 37, 60, 90, va 120
ngay. Trinh tu thi nghiém SEM dudc thuc hién nhu sau: (1) dén ngay tudi thi nghiém, miu soilcrete
SC2 dugdc phi vd mot phan, lay 2-3 manh vd nam phia trong miu soilcrete gia cong sao cho kich
thu6c mau SEM < 3 cm; (2) mau SEM dudc pht mot 16p méng vang (Au) dé cho hinh anh tét hon,
thoi gian phii Au thuc hién trong 1 phiit bang thiét bi chuyén dung; (3) dit miu da phi Au lén gia
dd cda thiét bi SEM (Hinh 4), diéu chinh do phan giai, d6 phong dai, dién thé ting toc theo yéu cau.
Trong nghién cifu nay do phong dai thay ddi tir 50 — 3.000 lan, dién thé ting téc dén 10 kV. Quan sat
hinh 4nh vi cAu tric miu thu dudc trén man hinh mdy vi tinh da dudc két ndi véi thiét bi.
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Hinh 4. MAu bén trong thiét bi SEM

3. Két qua va thao luan

3.1. H¢ s6 tham ciia mdu ddt cdt chua xit Iy va mdu ddt cdt trén xi mdng

Hé s6 thim ctia dét cat tu nhién (S) va mau dat 1,0E-03
cat tron xi mang ham lugng 300 kg/m® (SC1) dudc 10804 & ABTE0S . *
thé hién & Hinh 5. Hé s6 thAm ctia mau cat dam - 1,0E-05 |
chit sau 5 1an thi nghiém thAm dat gia tri trung £ 1,0E-06 ¢S SCt
binh 4,37 x 107> m/s. Hé s6 thAm ctia mAu soil- 3 10807 |
crete tai 7, 28, va 90 ngay tudi lan luot 1a 1,59 X E 10E-08 | 4
1078 m/s, 4,63 x 1070 m/s, va 1,59 x 1070 m/s. 5 4 oep0 | %%
Két qua nay cho thiy hé s6 thim cla dat cat tron xi § 1,0E-10 1 Sl o 200 re
ming ham lugng 300 kg/m’ giam déng ké tit 10° — .
10° 1an so véi dat cat chua xi 1y. Hé s& thim méu TOEAR e
soilcrete giam manh trong hai tuan tudi dau va sau ’ ©S2R8988R83832:83
dé giam nhe theo thoi gian bao dudng. Akbulut va Thoi gian (ngay) T

Saglamer [19], Bellezza va Fratalocchi [4], Helson

N ~ P Hinh 5. Hé s thim ctia mau cat dam chi ;
va cs. [20] da cho két qua tuong t. inh 5. HE sO tham ctiia mau cat dam chat (S) va

mau soilcrete (SC1) theo thdi gian bao dudng
3.2. Vi cdu triic ciia mdu ddt cdt tw nhién va mdu ddt cdt trén xi mdng

CAu tric bé mit clia dat cat ty nhién dugc dam chit 6 d6 4m 15,15% c6 dang céu triic md, cac
hat lién két kém, phan tan dé lai nhiéu 16 réng (Hinh 6(a)). O cing d6 phéng dai thip (x 50 1an) hinh
anh SEM cho thiy mau dit cat trén xi ming OPC ham lugng 300 kg/m® ¢6 cdu tric dic chic hon so
véi dit chua xit ly (Hinh 6(b)). Céu triic m va cu tric dic chic ciing dudc Mengue va cs. [7] phat
hién khi quan sit hinh anh SEM d6i v6i miu dét do laterit trudc va sau khi tron v6i xi ming. Hinh
anh tuong tu ciing dugc bao cdo bdi Schnaid va cs. [21]. Hinh anh SEM (Hinh 6) phu hgp véi su cai
thién hé s6 thAm clia mau soilcrete so véi mau dat cat tu nhién da dugc x4c dinh & thi nghiém thAm
(Hinh 5).
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T

SED 10.0kVWD10mmP.C.35 HV x50 500pm — SED 10.0kVWD9mm P.C.35 HV x50 500pm
BME-IU 0061 BME-IU 0061

(a) DAt cat dam chit 6 do 4m 15,15% (b) Dit cét tron xi ming 14 ngay tudi

Hinh 6. Hinh anh SEM ctia dit cét trudc va sau khi tron xi miang & do phdng dai thap

3.3. Vi cdu triic ciia mdu ddt cdt trén xi mdng theo thoi gian bdo dudng

Vi cu triic ciia mau soicrete SC2 & céc ngay tudi khac nhau dugc quan st tai ca hai do phong dai
thap va cao dudc trinh bay & Hinh 7 va Hinh 8. Hinh anh SEM & d6 phong dai thip (x 200 1an) cho
thdy ciu tric bé mit miu soilcrete thay ddi ré rang theo thdi gian. B& mit miu ngay cang dic chic
va 6n dinh (Hinh 7). Hinh 7(a), (b) cho thiy miu soilcrete & 4, 7 ngiy tudi vin c6 dang cu tric md,
cdc hat hay cum hat trong giai doan dau cta su két tu con roi rac d€ lai nhiéu 16 réng. Khi thdi gian
bio dudng ting 1én, ciu triic keo tu dudc nhin thiy rd rang & Hinh 7(c), (d), (e), (f) v6i su xuat hién
clia cdc cum day dic nhu d4 cing ting dan theo thdi gian, 16 réng trd nén it hon trong mau soilcrete.
Ngoai ra, ciu tric phing dic chic ciing dudc nhin thdy trén bé mit miu & thoi gian bao dudng 90
ngay tudi (Hinh 7(g)). Nhiing thay d6i trong cAu tric clia mau soilcrete tif mé sang chit dudgc nhin
thy trén cac hinh &nh SEM da gidi thich ro rang cho su gidm manh hé sé thAm trong hai tuan dau va
sau d6 giam nhe theo thdi gian bao dudng.

R

SED 10.0kVWD11mmP.C.35 HV  x200 100pm
BME-IU 0061

SED 10.0kVWD10mmP.C.35 HV  x200 100um
BME-IU 0061

(a) 4 ngay (b) 7 ngay
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SED 10.0kV WD10mmP.C.35 HV  x200 100pum  — SED 10.0kV WD9mm P.C.35 HV  x200 100um
BME-IU 0061 BME-IU 0061

(c) 10 ngay (d) 14 ngay

Cau trac dac chac

SED 10.0kV WD10mmP.C.35 HV
BME-IU

SED 10.0kV WD10mmP.C.35 HV  x200 100pum
BME-IU

(e) 37 ngay

SED 5.0kV. WD12mmP.C.35 HV  x200 100um SED 10.0kV WD10mmP.C.35 HV  x200 100pm
BME-IU BME-IU 0061

(g) 90 ngay (h) 120 ngay

Hinh 7. Hinh &nh SEM ctia miu soicrete § do phéng dai thap (x 200 1an) theo céc ngay tudi khac nhau

Hinh 4nh SEM ctia miu soilcrete tai do phéng dai cao (x 3.000 1an) dugc thé hién & Hinh 8.
Hinh 8(a) chi ra ring, & 4 ngay tudi miu soilcrete da xuit hién cic san phdm ctia qua trinh thily héa
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xi ming nhu Ca(OH),, CSH va CAH. San pham Ca(OH), xuit hién & dang pha ran portlandite c6
hinh dang khéi da gidc chiém chi yéu trén bé mit mau. Hinh théi cic tinh thé portlandite thay d6i phu
thudc vio khong gian sin c6 dé két tinh, ty 1& w/c, loai phu gia [22]. Sdn pham CSH ton tai & dang
gel c6 hinh que kim nhon két bong lai tiing chum, trong khi d6 san phaim CAH con goi ettringite c6
dang que hinh thoi xut hién it hon. Két qua nay cho thiy, & 4 ngay tudi phan tng thity héa xi ming
trong mau soilcrete chua x4y ra hoan toan. Khi thdi gian b4o dudng ting 1én 7, 10, 14 ngay tudi, cc
san phdm CSH va CAH ting trudng dang k€ so v6i mau & 4 ngay tudi (Hinh 8(b)—(h)). C4c san phdm
nay két bong va két tu trén bé mit mau soilcrete. C4c san pham CSH dan xen lién két nhau giéng nhu
két ciu tS ong gép phan tao nén ciu triic viing chic. Ngoai ra, Hinh 8(b) cho thiy trén bé mit mau
con ¢6 céc tinh thé rin mau trz“ing dudc cho la canxit (CaCOs3). Mengue va cs. [7] va cling phat hién
khoang chét nay sau khi tron dét laterit véi xi mang. Hinh 8d cho thiy mdt s6 tinh thé tim mdng hinh
luc gidc dudc goi 1a monosulfat, 13 san pham clia mdt phan ettringite tic dung véi thach cao tu do
(CaSO4 2 H,0) ¢6 trong hdn hgp [11]. Thong qua hinh anh SEM ctia mau soilcrete 6 do phong dai
cao thiy dugc tién trinh hinh thanh, phat trién va lién két clia cac sn pham tif qu4 trinh thiy héa xi
ming. Nhitng hinh 4nh SEM ctia miu & do phong dai cao minh chiing ro rang hon cho nhiing hinh
4nh SEM clia miu & do phong dai thip vdi ciu tric miu ngay cang dic chic va 6n dinh theo thdi

Portlandite [ 5>

Lo rong

SED 10.0kV WD10mmP.C.35 HV  x3,000 SED 10.0kVWD10mmP.C.35 HV  x3,000
BME-IU BME-IU

(b) 7 ngay

>

Ettringite
HV  x3,000 S5um

SED 10.0kV WD9mm P.C.35 HV  x3,000 S5pm —
BME-IU 0061

BME-IU

(c) 10 ngay (d) 14 ngay
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Ettringite
SED 10.0kVWD10mmP.C.35 HV x3,000 S5um —
BME-IU

’ o o 2 —
SED 10.0kVWD11mmP.C.35 HV  x3,00
BME-IU

(e) 37 ngay

A " "
#

Ettringite

.. Ettringite [SEE &
g § .k 1 -

SED 10.0kVWD12mmP.C.35 HV  x3,000 SED 10.0kVWD10mmP.C.35 HV  x3,000  5um
BME-IU BME-IU

(8) 90 ngay (h) 120 ngay

Hinh 8. Hinh 4nh SEM ctia miu soicrete & d6 phong dai cao (x 3.000 lan) theo cc ngay tudi khac nhau

gian. Mot s tac gia cling cho két qua tuong ty khi nghién ctdu vi ciu tric cidc mau dat sét tron véi xi
ming [7, 8, 11, 12]. Tuy nhién, trong cdc nghién ctiu ctia ho, vi cAu tric clia mau dét sau gia c6 dugc
quan st bang SEM tai hai hoic ba do tudi 28, 60, va 90 ngay. Trong nghién citu nay, vi cAu tric mau
cat san lép trdn xi mang dugc quan sat § nhiéu dd tudi khac nhau lan luct 4, 7, 10, 14, 37, 60, 90,
120 ngay cho thiy dugc dién bién ciu tric mau soilcrete theo thdi gian mot cach rd rang. Nhu vy, su
thay d6i vi cAu triic cia mau soilcrete SC2 theo chiéu huéng dic chic dan da ly gidi cho két qua thi
nghiém thAm ctia miu SC1 v6i hé thim gidm dan theo thdi gian bao dudng (Hinh 5).

4. Két luan

Hai miu soilcrete da dudc ché tao trong cung diéu kién giéng nhau tir dit cat san 14p tinh Pong
Thap tron xi ming OPC tai ham lugng 300 kg/m*. MAu thi nhit dugc khao st su thay déi hé s6 thim
theo thdi gian bang phuong phap cot dp vao giam - cot ap ra khong ddi trén thiét bi thAm thanh mém.
MAu thii hai dugc quan sét su thay ddi cAu tric bé mit theo thdi gian bang kinh hién vi dién ti quét.
Hé s6 thAm clia mAu dét c4t dam chiit cling dudc x4c dinh trén thiét bi thAm thanh ciing. Cac két luan
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dudc rut ra tu cac thi nghiém nhu sau:

- Hé s6 thAm dét cat tron xi ming giam dang k&, 16n hon 10° 14n so v6i dét cat tu nhién.

- Hé s6 thim dt cat tron xi ming gidm theo thdi gian bao dudng.

- Chu triic bé mit mAu dat cat tron xi ming dic chic hon so véi dét chua xit 1.

- Su hinh thanh va phat trién céc san phdm CSH va ettringite dugc nhin thiy rd rang trén cac hinh

4nh SEM ctia mau soilcrete. Céc san pham nay gép phan lam cho ciu triic mau soilcrete dic chic hon
mau dét cat chua xi ly. PO dic chic mau soilcrete ting theo thdi gian bio dudng din dén hé sb thAim
giam theo thoi gian. Két qua hinh anh SEM phu hop v6i két qua thi nghiém thim.
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