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Tém tat

Xi ming 13 mot trong nhitng chit két dinh vé co dudc sit dung phd bién trong dia ky thuat, cai thién hiéu qua cudng do ctia
dét nén. Tuy nhién, xi ming ciing c6 thé lam dat dugc xit Iy trd nén ng xi gion. Bai bdo nay nghién cifu su anh hudng ciia
soi [u6i tai ché tir rac thai ludi danh cd4 (WFN) Ién cudng do khang nén (UCS) va bién dang doc truc clia dét cat gia cb xi
ming dé khic phuc han ché v tinh gion ctia vat liéu. Cdc miu thi nghiém hinh tru ¢6 kich thuée H x D = (100 x 90) mm
dudc ché tao bing céch st dung cit min tron 10% xi ming PCB, va sdi ludi danh c4 thai véi cac ham lugng 1an lugt 1%,
2%, 3%, 4%, 5%, va 6% theo khéi lugng dat kho. Thi nghiém cudng do khang nén cic mau tai 7, 14, va 28 ngay tudi dugc
thuc hién theo tiéu chudn ASTM D2166. Két qué cho thiy viéc bS sung sgi 1u6i vao dit-xi ming da 1am ting ca cuong do
khéng nén va bién dang doc truc khi pha hoai, ddng thdi chuyén ddi iing xit clia dt dugc xi Iy tir gion sang déo hon. Ham
lugng sgi ludi t&i vu dugc xac dinh 14 4%, v6i cudng dd khang nén sau 28 ngay dat 1,49 MPa, cao gip ddi so véi miu dat-xi
mang khong gia cuong 1udi.

Tir khod: cudng do khang nén; dét tron xi ming; dit gia cb soi; lui danh c4.

STUDY ON THE STRENGTH OF CEMENT-STABILIZED SAND REINFORCED WITH RECYCLED
WASTE FISHING NET FIBERS
Abstract

Cement is one of the most widely used inorganic binders in geotechnical engineering for improving the strength of subbase
soils. However, cement can also result in the treated soils with brittle behavior. This paper investigates the effect of waste
fishing net (WFN) fibers on the unconfined compressive strength (UCS) and axial strain of cement-stabilized sandy soil
to mitigate the brittleness. Several cylindrical specimens with dimensions H X D = (100 x 90) mm were created using
fine sand mixed with 10% PCB cement and WEN fibers at contents of 1%, 2%, 3%, 4%, 5%, and 6% by dry soil mass.
Unconfined compressive strength tests were conducted at curing times of 7, 14, and 28 days in accordance with the ASTM
D2166 standard. The results indicate that the addition of WEN fibers in cement-stabilized sandy soil increased both the
UCS and axial strain at failure, while transforming the behavior of cement-treated sand from brittle to more ductile. The
optimum WEFN fiber content was identified as 4%, at which the 28-day UCS reached 1,49 MPa, approximately twice that
of the unreinforced cemented sand.

Keywords: compressive strength; soilcrete; fiber reinforced soil; waste fishing net.
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1. Gigi thiéu
Cong nghé dit tron xi ming (Soil cement mixing-SCM) hién nay da dugc dp dung phd bién &
nhiéu nudc trén thé gi6i cho nhiéu muc dich khac nhau nhu gia c6 dit yéu, n dinh mai dbc, lam
méng mit dudng, v.v. Uu diém clia dat tron xi ming 12 tao ra vat liéu méi c6 cac dic trung co-hda-ly
t6t hon dat tu nhién nhu cudng do cao hon, md dun bién dang 16n hon, va hé s6 thim thap hon [1-4].
Tuy nhién, xi ming ciing c6 thé 1am tdng do cling va lam vat liéu dng x{ gion [5]. Trong nhiing nim
gan day, dt tron xi ming gia cudng thém sdi polypropylene (PP) di dudc quan tim nghién ctiu. Khac
véi cac vat lidu dia ky thuat gia ¢ thong thudng nhu véi dia ky thuat, lu6i dia ky thuat, v.v, sgi PP
dugc cit nhd va tron ngiu nhién vao dét 1am viéc nhu c6t liéu. Thanh phan soi PP lam ting cudng
do, tang kha ning chdng cit ctia hon hgp dat -xi mang, lam thay d6i wng xi cia dit-xi ming ti gion
tré nén déo hon [6, 7]. Miller & Rifai [6] chi ra ring viéc gia cudng sdi PP lam giam déng ké su phat
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trién vét nit ctia dit sét dAm chit, v6i mic do gidm nit 1én dén khoang 90% so v6i mau khong gia
cudng. Tuy nhién, khi ham lugng sdi ting cao, hé sb thim ciia dit c6 xu hudng ting. Tang va cs. [7]
da nghién cu ting X1 co hoc clia dat sét tron xi miing c6 gia cudng thém sgi PP, két qua cho thiy viéc
dua cbt soi PP vao dat - xi ming da 1am ting cudng d6 khang nén nd hong (UCS), cudng do khang
cat, va bién dang doc truc khi pha hoai, 1am giam do cting, dong thdi thay ddi tinh chit gion clia dit
- Xi ming thanh tinh chét déo hon. Sukkarak va cs. [8] da thém sgi PP vao dét x6p - xi ming, két qua
cho thiy sgi PP d lam gia ting cudng do khang uén ctia miu dit. Cudng do khang cit ciia miu dét
x6p - xi ming dudc gia cudng thém soi PP ciing dudc nghién ctiu bdi Jiangbo va cs. [9], két qua cho
thiy cuong do khang cat va luc két dinh ting, sau d6 giam khi ty 1é soi ting, dat gid tri cuc dai & ty 1&
gia c6 0,75%.

Réc thai bién 12 mot trong nhiing vAn nan 16n trong moi trudng bién. Trong s6 céc rac thai thu
thap trén bo bién ciing nhu trong long dai duong thi rac thai ludi ddnh c4 dang 12 mot mbi de doa 16n
dén hé sinh thai bién. Lu6i danh c4 chi yéu dudc lam bing nylon hoic sdi tdng hgp khong phan hity
sinh hoc va khi 12 rdc thi lu6i thudng & trang thai rdi hoan toan rit khé tach rdi. Luéi bi viit bé trong
long dai duong va c6 thé ton tai trong nhiéu thap ky. Ludi lam tSn thuong va giét chét nhiéu sinh vat
bién (Hinh 1). Theo mot bdo cdo cia td chic Hoa binh xanh, mdi nim c6 hon 640000 tan ludi danh
ca hong bi viit bé trén bién [10]. Trudc van nan nay, toan cau da cé nhiing 15i kéu goi manh mé vé
viéc tai ché rac thai ludi danh ca.

Hinh 1. By luéi trong 1ong dai duong [10]

Ving duyén hai mién Trung Viét Nam c6 bd bién dai 1400 km, trai dai tif Quang Tri dén Binh
Thuan. Panh bét thuy hai san va nudi tdom hum la nganh kinh t& mii nhon, déng gép vao ngudn thu
dang k& cho khu vuc. Bén canh véi 1di ich kinh té thi vin dé viit bo rac thai 1u6i danh c4 dnh hudng
dén mai trudng bién ciing dang ké (Hinh 2). Nhitng tAm lu6i danh c4 sau mot vai nim khai thac thi
chiing khong con kha ning sit dung, ngudi dan sé phai tim cach xi ly chiing va thay thé bang loai ngu
cu khic. Mdt bién phap kha nhanh gon 12 viit nhiing tAm 1uéi cii xuéng bién, nhidu ngudi dan khong
biét viéc 1am ctia minh da d€ lai hiu qui ning né cho dai duong. Hién nay, chua c6 dit liéu thong ké
chinh xdc vé lugng lu6i thii § ving Duyén hai Mién Trung. Tuy nhién, theo théng ké cip qudc gia
ctia Cong ty C8 phan Siam Brothers Viét Nam (sdn xuét khoidng 40% luéi tai Viét Nam), nim 2020
t6ng trong luong ludi 1am tif nhua polyetylen (PE) 12 12629 tin. Hang nim, trong lugng 1udi PE dudgc
thay thé trong khai théc thiy san 1a khoang 2870 tin [11]. Piéu nay cho thy lugng 1udi bi bd ra l1a
dang ké & cac ving bién c6 hoat dong nghé danh bat thuy hai san.

Ddp ting véi 10i kéu goi toan cau vé viéc ting cudng st dung vat lidu tai ché, giam thiéu chit thai
nhua gy 6 nhiém moi trudng, dic biét 1a moi trudng bién. Nhiéu don vi, c4 nhan da huéng dén viéc
tai ché rac thai lugi ddnh c nhung chii yéu ché tao thanh cic san phdm don gian phuc vu doi song
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hing ngay nhu tii dung hang ho4, vo boc ghé ngdi v.v. Nhu ciu sit dung cic loai hang hod nay khong
theo kip lugng ludi bi thii ra trén bién. Vi vy, rdc thai ludi danh c4 can dudc quan tim thu gom va tai
st dung nhiéu hon nita. Trén co s& tiém ning k¥ thut ctia viéc gia cd sdi vao dat-xi ming, cic nghién
ctiu gan day da tap trung khao sat viéc st dung cac loai sdi tai ché, dic biét 1a sgi tif rac thai ludi danh
c4 nham mang lai hiéu qua kép vé mit k¥ thuat va moi trudng. Kim va cs. (2008) [5] da nghién ciiu
céc tinh chét co hoc ctia dét sét tron xi ming gia b sdi st dung tif rdc thai lu6i danh c4, cho thiy mau
dét gia cb xi ming két hop 0,25% soi ludi dénh cd c6 cudng do khang nén cao hon tir 2 dén 2,5 1an so
véi dat chua qua xt ly. Jinung va cs. (2023) [12] da bdo cdo rang su hién dién cia sdi tif ludi danh ca
trong mau dat x6p nhe tron xi miang lam cai thién cudng do khang nén & bién dang 16n. Gan day nhit,
Nguyen va cs. (2025) [13] da nghién cidu dic tinh co hoc ctia vat liéu composite dudc tao tir dat sét,
tro bay, va soi ludi ddnh ca thai, két qua cho thiy viéc bd sung soi ludi danh c4 da lam ting cudng do
khéng cat va hé s6 cb két ciia vat liéu. Cac nghién ctiu trén da khang dinh hiéu qua clia viéc st dung
soi ludi danh ca trong gia cudng vat liéu dit — xi ming. Tuy nhién, cdc nghién ctiu chii yéu tap trung
trén nén dat sét, cic nghién ctiu vé dnh hudng ctia ludi 1én dic trung co hoc clia dét cét tron xi ming
con han ché. Vit liéu dt-xi ming gia cudng soi lu6i danh ca cin phai dudc mé rong nghién ciiu thém
dé€ c6 su hiéu biét toan dién va gitip cong dong manh dan ting dung vao thuc té cho nhiéu dang cong
trinh khac nhau. Bai bdo nay n luc nghién ciiu dic tinh cudng do va ting xi ting sut-bién dang ctia
hdn hop dét cit min tron xi ming c6 gia cudng thém sdi tf 1u6i ddnh c4 d€ ing dung 1am 16p méng
dudng 6 t6. Cudng dd chiu nén clia mau dit-xi ming gia cb soi udi & cac ham lugng khac nhau dudgc
xé4c dinh va so sanh véi cic yéu cau vé cudng do 16p moéng dudi trong két cu do dudng 6td theo tidu
chudn TCVN 10186:2014 [14]. Nghién cifu thanh cong sé gidi quyét dudc bai todn vira tai ché lusi
danh c4 vira tin dung dugc ngudn dét tai chd & dia phuong tng dung trong linh vuc ky thuat xay dung
ha ting giao thong.

Hinh 2. Réc théi lui danh c4 tai Vinh Viing R6 — Pk Lik

2. Vat liéu va phuong phap thi nghiém
2.1. Vit liéu thi nghiém

Dit dugc st dung trong nghién cifu nay 1a dit cat san 1ip dudc 14y tai cong trinh Nt giao Hung
Vuong-Qudc 16 1, thudc phia dong tinh Pik Lik. Thanh phan cip phdi hat dudc xac dinh va thé hién
6 Hinh 3. Cat ¢6 mé6 dun d6 16n 1a 1,89 dugc phan loai cat hat min (TCVN 7570:2006 [15]).
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Xi ming dudc st dung trong nghién ciiu nay
1a xi ming Portland hon hgp PCB40 tuén thu tiéu
chuin TCVN 6260:2009 [16]. Nudc ding ché tao
mau dit tron xi ming 12 nude sinh hoat phut hop
tiéu chudn TCVN 4506:2012 [17].

Lué6i danh ca dugc thu thip tai cang ca Pha
Lac, Hoa Hiép, tinh Pk Lik (Hinh 4). Lu6i sau
khi thu thap vé phong thi nghiém dugc rifa sach dé
loai bd cic tap chit va nudc bién. Mot vai thong
s6 ky thuat cta lusi dudc xac dinh va thé hién &
Bang 1. Hinh 5 trinh bay duong cong quan hé gitta
luc kéo va bién dang doc truc ctia cic mau lu6i
kho (MK1, MK2, MK3) va luéi uét MU1, MU2,
MU?3). Luéi sau khi rita sach dugc cit nho thanh
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Hinh 3. Pudng cong cip phdi hat ctia cat

manh d€ chuin bi cho ché tao mau. Theo Ang & Loehr (2003) [18], d€ han ché 4nh hudng ctia diéu
kién bién, di v6i mau c6 duong kinh 10 cm, chiéu dai s¢i lu6i dugc khuyén nghi nén nhé hon 4 cm.
Trong nghién cifu nay, chiéu dai ludi dugc thir nghiém tir 2 cm dén 2,5 cm cho mau cé dudng kinh

9 cm.

(a) TAm ludi

(b) Soi ludi duge cat dai 2-2,5 cm

Hinh 4. Ludi danh ca

Bang 1. Thong s6 clia ludi danh ca

Loai vat liu S6 luong buong kinh sgi ludi Cuong do chiu kéo b0 gian dai
R sdi don (mm) (MPa) (%)
HDPE 24 1,5 220 53

2.2. Chudn bi mdu

Theo tiéu chudn TCVN 10186:2014 [14], ham lugng xi ming st dung thong thudng trong hon
hop cit gia ¢b xi ming cho méng mit dudng 6t6 dao dong ti 6-12% tuy thudc vao loai cit. Trong
nghién ctiu nay, véi dét cat min dudc gia c6 bang 10% xi ming va bd sung thém sdi 1udi c6 chiéu dai
tif 2 cm dén 2,5 cm & cac ham luogng 1an ludt 0%, 1%, 2%, 3%, 4%, 5%, va 6% dé ché tao mau thi
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nghiém. Ham lugng xi mang, ham lugng luédi dudc
dinh nghia 1a ty 1& phan trim khéi lugng xi ming
hoic khdi luong 1udi trén khbi luong dat kho. Cac
mau dudc ché tao bﬁng khudén nhya PVC dang
hinh tru tron c6 kich thuéc Hx D = (100x90) mm
(Hinh 6) theo phuong phap Proctor ci tién tuan
thi theo tiéu chuidn TCVN 10186:2014 [14]. o
Am t6t nhat ctia hon hop dat-xi ming (10%) dudc
xéc dinh bang thi nghiém dam nén tiéu chuin dat
13,7% tuong Gng ty 1€ nude/xi mang (w/c) = 1/1,5.
Céac thong s6 vat liéu ché tao mau dit-xi ming-
lu6i dugc trinh bay & Bang 2. Quy trinh ché tao
mau dudgc thuc hién & Hinh 7 véi trinh tu nhu sau:
(1) MAu dét cat thu thap vé phong thi nghiém dudc
phoi kho dudi ning tu nhién; (2) cat kho tron véi
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Hinh 5. Pudng cong quan hé gitta luc kéo va bién

dang cua luéi

xi ming kho va ludi theo khéi lugng da xéc dinh trong 5 phit; (3) nudc véi khbi Iugng tinh toan theo
ti 1 w/c = 1/1,5 dudc thém vao hdn hop trén tiép tuc tron déu trong 5 phiit d€ dat hdn hop & d6 4m
tot nhit ddm bio cho qua trinh diic mAu dat hiéu qua dim nén cao nhit; (4) hdn hop dit-xi ming-ludi
1an lugt dugc cho vao khuon thanh 5 16p, mbi 16p dudc dAm 25 14n bing chay Proctor cai tién; (5) cac
mau sau d6 dudc bit kin bang niléong, dan nhan, va bao dudng trong diéu kién nhiét do phong dén cic

ngay tudi thi nghiém 1a 7, 14, va 28 ngay.

Bang 2. Khéi lugng vat liéu ché tao mau

Tey Hamlugng  Ham Khoi Khbi Khbi Khbi Sé Ngay
méu xi mang lugng ) lugng lugng lugng lugng lu’c{ng bao dudng
(%) Iuéi (%) datkho (g) ximang (g) Iudi(g) nuéc (g) mau (ngay)
L0.7 10% - 3000 300 - 452.1 3 7
LO0.14 10% - 3000 300 - 452.1 3 14
L0.28 10% - 3000 300 - 452.1 3 28
L1.7 10% 1% 3000 300 30 452.1 3 7
L1.14 10% 1% 3000 300 30 452.1 3 14
L1.28 10% 1% 3000 300 30 452.1 3 28
L2.7 10% 2% 3000 300 60 452.1 3 7
L2.14 10% 2% 3000 300 60 452.1 3 14
L2.28 10% 2% 3000 300 60 452.1 3 28
L3.7 10% 3% 3000 300 90 452.1 3 7
L3.14 10% 3% 3000 300 90 452.1 3 14
L.3.28 10% 3% 3000 300 90 452.1 3 28
L4.7 10% 4% 3000 300 120 452.1 3 7
L4.14 10% 4% 3000 300 120 452.1 3 14
L4.28 10% 4% 3000 300 120 452.1 3 28
L5.7 10% 5% 3000 300 150 452.1 3 7
L5.14 10% 5% 3000 300 150 452.1 3 14
L5.28 10% 5% 3000 300 150 452.1 3 28
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Tey Hamlugng  Ham Khéi Khbi Khbi Khbi ) Ngay
miu xi mang lugng ) lugng lugng lugng lugng 1u<_3~ng bao dudng
(%) ludi (%) datkho (g) ximang (g) Iudi(g) nubc(g) mau (ngay)
L6.7 10% 6% 3000 300 180 452.1 3 7
L6.14 10% 6% 3000 300 180 452.1 3 14
L6.28 10% 6% 3000 300 180 452.1 3 28

(c) Ludi dugc cit nhd

(d) Tron hdn hop dit-xi ming-lusi (e) bic miu (f) Bao dudng miu
Hinh 7. Quy trinh ché tao miu dit-xi ming-ludi

2.3. Thiét bi thi nghiém
Cuong d6 khang nén mdt truc né hong tu do ciia cac mau xi ming-dat-1udi dude xac dinh bang
thiét bi nén mot truc Humboldt HM-3000 (Hinh 8) tun theo tiéu chudn ASTM D2166 [19]. Téc do

115



Bich, L. T., va cs. / Tap chi Khoa hoc Céng nghé¢ Xay dung

nén nhd hon 1 mm/phit. Cudng do cic miu dudc x4c dinh tai 7, 14, va 28 ngay tudi. Gi4 tri cudng do
dudc xé4c dinh trung binh ti 3 mau thi nghiém.
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Hinh 8. Thiét bi nén Humboldt HM-3000 Hinh 9. Pudng cong ting suit - bién dang doc truc

clia cdc mau dat-xi ming-lu6i v6i cac ham luong khic
nhau tai 28 ngay tudi

3. Két qua va thao luin
3.1. Quan hé iing sudt - bién dang doc truc

Puong cong quan hé giita ting suit nén va bién dang doc truc cia cdc mau dét cét - xi ming tron
véi sdi 1u6i danh cd cat nhd & cac ham lugng khic nhau tai 28 ngay tudi dugc trinh bay ¢ Hinh 9. Két
qua cho thiy ting suit nén clia tit ca cic mau ting dan khi bién dang doc truc ting dén mot gid tri
dinh nhit dinh. Sau khi dat gia tri ting suit dinh, ¢ng suit nén giam véi bién dang tiép tuc ting va mau
bi phé hoai. Pbi véi miu khong c6 lusi (L0.28), dudng cong ting suét - bién dang thé hién xu hudng
ctia vat liéu gion, ting suit dat gia tri dinh & bién dang nho 1,66%. Pbi v6i mau dudc gia cudng soi
lu6i v6i ham luong tir 1% dén 4% (L1.28, L.2.28, L3.28, L.4.28), d6 doc ban dau clia cic dudng cong
\ing suit - bién dang ctia cdc mau tuong dbi tuong dong (Hinh 9), cho thdy do cling ban dau clia vat
liéu khong bi anh hudng dang ké bsi ham luong sdi. Tuy nhién, khi ham lugng soi ting, ca ting suit
dinh va bién dang doc truc tai dinh déu c6 xu huéng ting. Bién dang doc truc tai cudng do dinh clia
cac mau cét tron xi mang gia cudng soi lu6i i 1%, 2%, 3%, va 4% lan lugt 1a 2,03%, 2,93%, 3,35%,
va 4,15%. Két qua cho thiy, cic miu dit xi ming c6 gia cudng thém soi lu6i chiu dude bién dang
16n hon trudc khi pha hoai hoan toan so véi mau khong gia cudng. Khi ham ludng luéi vudt qua 4%
(L5.28, L6.28), dudng cong ting suit - bién dang trd nén thodi hon, thé hién sy gidm nhe vé do ciing
ban dau. Ung suit dinh giam nhung bién dang doc truc tai dinh tiép tuc ting 1én, véi mau c6 5% va
6% soi 1udi 1an lugt dat bién dang 4,26% va 4,6%. Nhiing két qua nay chi ra riang dét cit tron xi ming
gia cb thém soi lu6i danh ca c6 xu hudng déo hon so v6i mau dét chi tron xi ming. Két qua tuong
dong véi cong bd mot sb tac gid nhu Jinung Do va cs. [12], Omine va cs. [20].

3.2. Anh huéng ciia ham lugng luéi lén cuong do khdng nén dét-xi méng

Gi4 tri trung binh va d6 l1éch chuin clia cdc két qua thi nghiém vé cudng do khang nén clia cc
mau dat cét tron 10% xi ming gia cudng soi ludi v6i cac ham luong soi khac nhau va thdi gian bio
dudng khic nhau dudc trinh bay & Bang 3. Két qua thi nghiém nay ciing dugc biéu dién & Hinh 10.
Két qua cho thiy xu huéng thay d6i cudng do khang nén theo ham lugng sdi tuong dbi nhit quan &
céc ngay tudi. Pang chu y, cudng do tit ca cdc miu c6 gia cudng soi ludi tai cac ngay tudi nhu 7 ngay
(0,62 dén 1,12 MPa), 14 ngay (0,72 dén 1,27 MPa), va 28 ngay (0,85 dén 1,49 MPa) déu 16n hon
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cuong dd cta mau khong gia cudng soi Iudi theo 2,0

céac ngdy tudi tuong ung (0,47; 0,54 va 0,74 MPa). ot

Tuy nhién, muc d gia tang cuong d6 khang nén %’ 16 1

khong ty 1& thuin v6i ham lugng sgi. Khi ham g I

lugng sdi IuGi trong miu nhé hon 4%, cudng Eul’z !

d6 khang nén ctia méu ting theo ham ludng soi. 2 08

Trong nghién cifu ndy, su cdi thién t6t nhét dat *§D ,

dude ¢ miu chita 4% sdi ludi, véi cudng do khing 8 04 !

nén & 28 ngay dat 1,49 MPa cao gip hai lan so © T nghy -o-14 ngly =28 ngdy
v6i mau khong c6 ludi. Khi ham lugng soi tiép tuc 0.0

00 10 20 30 40 50 60 70

tang 1én 5% va 6%, cudng do khang nén c6 xu Ham hrong i (%)

huéng giam nhe, 1an lugt con 1,37 MPa va 1,28
MPa. Két qua nay cho thiy viéc bd sung soi lusi
& ham lugng hop ly gitip tdi uu héa kha ning chiu
luc ctia vat liéu. Ludi 12 vat liéu c6 kha ning chiu kéo dudc phan bd ngiu nhién dong déu trong hén
hop dat-xi ming, luc lién két va ma sat giita soi lu6i v6i hdn hop dit-xi ming di 1am ting cudng do
ctia hdn hop. Ngoai ra, cdc san phadm thuy hoa xi ming dinh két bao boc quanh s¢i u6i 1am han ché
su di chuyén ctia s¢i din dén ting hiéu qué gia cd. Tang va cs. (2007) [7], Ouyang va cs. (2022) [21],
va Mahyar & Hamed (2020) [22] da c6 két qua nghién cidu tuong tu. DAt cit hat 16n tron xi ming
c6 cudng do 16n hon 1 MPa da dugc chip nhan lam 16p méng trong két cAu 4o dudng 6t [14]. Tuy
nhién, cdt min néu chi tron xi ming ham luong 10% thi cudng d6 khang nén tai 28 ngay tudi 1a 0,74
MPa, khong dap ting dugc yéu cu vat liéu 1am 16p méng dudng 6td. K&t qua nghién ctiu nay cho thiy
viéc bS sung cbt soi tdi ché tir rac thai lu6i danh cd di 1am ting cudng dd miu dAt-xi ming va c6 thé
tung dung lam I6p mong dudng 6t6.

Hinh 10. Cudng do khang nén clia cac mau dat-xi
mang-ludi theo cac ham lugng luéi khac nhau

Bang 3. Gid tri trung binh va do6 1&éch chuén két qua thi nghiém cudng do khang nén cia cic mau dit-xi ming-
1uéi tai cac ngdy tudi khdc nhau

Cuong do khang nén (MPa)

Tén mau Ham lugng 1udi (%)

7 ngay 14 ngay 28 ngay
LO 0 0,47 (0,06) 0,54 (0,06) 0,74 (0,07)
L1 1 0,62 (0,08) 0,72 (0,08) 0,85 (0,09)
L2 2 0,87 (0,08) 1,03 (0,06) 1,21 (0,07)
L3 3 0,99 (0,10) 1,11 (0,09) 1,26 (0,06)
L4 4 1,12 (0,12) 1,27 (0,09) 1,49 (0,10)
L5 5 0,99 (0,10) 1,17 (0,02) 1,37 (0,04)

L6 6 0,92 0,11) 1,01 (0,07) 1,28 (0,04)

Ghi chii: LO dén L6 1an lugt biéu thi cac mAu chita ham lugng soi lu6i WEN tit 0% dén 6%; cic gia tri trong
ngoic don 1a d6 1&ch chuén.

3.3. Anh huéng ciia ham lugng ludi lén ddc diém phd hoai ciia mdu ddt-xi mang

Hinh 4nh mAu tai thoi di€ém ph4 hoai khi thuc hién thi nghiém nén clia cic miu dAt-xi ming-luéi
dugc chup lai  Hinh 11. DAt ct tron xi ming thé hién ting xi gion véi vét niit rong va kéo dai tir dau
dén cubi mau vat (Hinh 11(a)). Khi ham lugng 1uéi gia cb 1a 1% thi hiéu qué gia c6 khong dang ké
(Hinh 11(b)). Trong khi d6, Hinh 11(c), (d), (e), (f), (g) cho thiy cac vét niit hep va ngén dan khi ham
luong 1uéi ting 1én. Cac sdi lu6i dong vai tro nhu “cau nbi” lién két cac thé dat véi nhau, 1am can trd
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su md rong vét nit trong mau. Két qua nay cho thiy viéc bd sung soi udi vao hdn hop dit xi ming
lam cho hon hdp lam viéc déo hon va muc do déo ting theo ham lugng Iudi. Cac dic di€ém pha hoai
nay phit hop dng xi ting sut-bién dang doc truc ctia cic mau dudc thé hién & Hinh 9.

- - Ty

(a) Luéi 0% (b) Ludi 1% (c) Luéi 2%

USSR Lo " 22

(e) Ludi 4% (f) Ludi 5% (g) Luéi 6%

e =

Hinh 11. Dic diém ph4 hoai ctia cdc miu dit-xi ming-ludi theo cic ham lugng lusi khac nhau

4. Két luan

Khoang 50 miu dit-xi ming-ludi dudc ché tao trong phong thi nghiém tir dt cat min tron véi xi
ming PCB40 ham lugng 10% va sdi usi danh c4 dai tir 2 cm dén 2,5 cm tai cdc ham luong 1an luct 0,
1,2, 3, 4,5, va 6%. Anh hudng cia sgi ludi 1én cuong do, mdi quan hé dng suét-bién dang doc truc,
va dic diém vét nit khi bi phd hoai clia cdc mau dét gia ¢ xi ming dudc nghién cifu thong qua thi
nghiém x4c dinh cudng do khang nén mdt truc nd hong tu do. Mot vai két luan dudc riit ra tif cdc thi
nghiém. Cbt sgi tir rac thai ludi ddnh c4 di 1am ting cudng do khang nén nd hong va bién dang doc
truc khi ph4 hoai ctia dt tron xi ming. Miic do gia ting cudng do khang nén khong ty 1& thuan véi
ham luong soi. Ham luong cdt sdi cang ting thi cudng dd mau ting dén mot gia tri nhat dinh sau d6
giam néu tiép tuc ting ham ludng soi. Ham lugng sai tbi uu 1 4% khi gia cudng cho dat cat tron 10%
xi ming. Ct soi phan bd ngiu nhién trong hén hop dat xi ming 1am ngin cin su phat trién vét nit
khi chiu lyc va 1am suy gidm ting x{ gion clia dit-xi ming. Su két hop gilta xi ming va sgi rdi rac c6
thé dugc xem 1a phuong phap hiéu qua dé cdi tao dét trong ting dung 1am méng dudng 6 to.

Két qua nghién citu cho thiy soi tdi ché tir rdc thai ludi danh c4 1a vat liéu gia cudng tiém ning va
than thién v6i moi trudng cho dit gia cb xi ming. Trong nghién cifu nay mdi chi khdo sit vé cuong
dd khang nén cho mot loai dat cat min tron v6i mdt ham ludng xi ming cb dinh. C4c nghién citu tiép
theo nén xem xét 4nh hudng clia ham lugng xi ming, chiéu dai soi, va co ché lién két vi mo trong vat
liéu dén kha ning lam viéc 1au dai ctia vat liéu dat-xi ming-luéi.
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