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TOM TAT

Nham tim ra mét logi vt liéu mdi cé thé thay thé cho cdt song gop phdn han ché viéc khai
thac cat séng qud mirc nhie hién nay. Nhém tac gia dé xudt thiee nghiém danh gid cwong do
chiu nén cia vita xi mang sir dung phé thai thuy tinh thay thé cat song trong xdy dung. Bdi
bdo danh gid cuong dd uén cua vita xdy khi sir dung 25%, 50%, 75% thiy tinh thay thé cdt
doi véi m50, m75, m100 va vt lidu ché tao mau trong dieu kién tw nhién, bdo duong sau 28
ngay. Véi cac mau c¢6 ham heong thay thé 25% va 50% thity tinh ¢6 do chénh léch tang va
giam trong khodang 20%. Khi d6 mau 75% thiy tinh ¢6 @ chénh léch cwong dg tang khodng
30% so véi mau 100% cat.

Tir khéa: Cdt song, cuwong do chiu nén, thiy tinh, phé thai, xi mang
ABSTRACT

A searching for new materials that can replace river sand, contributing to limiting the current
overexploitation of river sand. The authors propose to experimentally evaluate the compressive
strength of cement mortar using glass waste to replace river sand in construction. This article
evaluates the bending strength of masonry mortar when using 25%, 50%, 75% glass to replace
sand for m50, m75, m100 and other material samples under natural conditions and curing
after 28 days. for samples with 25% and 50% replacement glass content, the difference in
increase or decrease is about 20%. Then the 75% glass sample has an intensity difference
increased by about 30% compared to the 100% sand sample..

Keywords: Cement, compressive strength, glass, river sand, waste

1. GIOI THIEU anh huong khong nho dén doi sdng cua ngudi
dan. Pac biét nguén cat song duogc su dung
lam vat liéu san lap, vita xdy va bé tong khi
khai thac qua muc co kha ning gay thay doi
dong chay, tic dong xdu dén luu thong, giy
sat 16 bo song... Ngoai ra, khi cac cong trinh
xdy dung hét thoi han st dung hodc c6 nhu
cdu cai tao, pha dd sé phat sinh mot luong phé
thai xay dung nhu: tuong xay, bé tong, thuy
tinh ... tao thanh gédnh nang cho vi¢c xtr Iy rac
thai tr nganh xay dung gay ra.

Hién nay, nganh cong nghi¢p xay dung
dang ngdy cang phat trién dap Gng nhu cau
clia con ngudi ngdy cang ting cao vé nha g,
co so ha ting - giao thong, cic cong trinh co
quan, nha may, khu cong nghié¢p ... Cong trinh
xay dung dugc thyc hién ngay cang nhiéu kéo
theo nhu cau sir dung cac nguén vat liéu tu
nhién c6 nguy co can ki€t nhu: cat song, da,
da voi ... co nguy co dan dén can kiét ngudn
nguyén li¢u. Bén canh do, viéc khai thac qua
mirc cac ngudn nguyén vat lidu ndy con giy Tac gia Ngo Kim Tuan d& xuét phat trién
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cong nghé mdi va cac loai vat li¢u tai ché
tan dung hop 1y phé thai xay dung, ung dung
trong mot s6 linh vuc nhu: vat liéu xay dung,
ha tang giao thong, kiém soat va xir Iy 6 nhiém
moi truong; dé xuat mé hinh kinh doanh chién
lugc cho viée tai ché phé thai xay dung va ké
hoach kha thi nham dép tng chién lugc Qudc
gia vé quan ly phé thai xdy dung dén nim
2025 va tam nhin 2050 [1].

Nhu cau vt liéu thay thé cat tu nhién ngay
cang ting, trong d6 nhu cau sir dung vat liéu
thay thé cat phuc vu cho cac du 4n trong diém
nhu cao téc Bic - Nam giai doan 2, San bay
Long Thanh, du é4n phat trién kinh té xa hoi tai
vung kinh té trong diém phia Nam va mot sb
tinh ddng bang séng Ctru Long néi chung giai
doan dén nam 2025 va 2030 rat 16n, udc tinh
khéi lwong du kién 1én t6i 100 triéu m?[2]. Khi
st dung thuy tinh y té thay thé da dam (thay
thé 100% d4 dam) c6 thé ché tao dugc bé tong
c6 cuong d6 170,15 daN/cm? (dat 82,24% so
v6i bé tong da dam cap bén B15), bé tong sir
dung cbt liéu thuy tinh c6 hé sb dan nhiét thap
hon bé tong thong thuong nén co thé sir dung
cho két cdu bao che ctia mot sé cong trinh c6
yéu cau cach nhiét [3].

Trong bai nghién ctru, vita cat tai ché -
thily tinh phat quang dugc ché tao bang cach
thay thé 40% ham lugng céat bang thily tinh
phat quang va sir dung cat tai ché (dwoc mo
phong bang xi ming da hoan toan thiy hoa
trong 56 ngay) dé thay thé lan lugt 10-30%
ham luong cat thong thuong. Két qua thuc
nghiém cho thiy cic mau déu dat cuong do
khoang 45 MPa vio 28 ngay tudi va cac dic
trung co ly khac nhu d6 luu dong, su co ngot,
d6 réng déu thoa man yéu cau ki thudt cua vira
xay dung [4].

Tac gia st dung thuy tinh nghién duoc
thu gom tir chai lo thily tinh y té thay thé cho
da dam theo ty 18 30%, 50% va 100%. Két
qua cho thay viéc thay thé da dam bang thiy
tinh dd dam bao céc tinh chat can thiét cua
tam lat nén. Hon nita, két qua nghién ctru gop
phan giai quyét vin dé 6 nhiém mai truong va
mang lai loi ich kinh té tir viéc tai ché rac thai
chai lo thiy tinh trong nganh y té hién nay [5].

Bai nghién ctru tac gid st dung ham lugong
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cap phdi 50% va 100% cdt liéu thiy tinh y té
thay thé cho d4 dam thong thudng theo khdi
luong véi cip do bén B15 va B20. Két qua
cho thay cudng d6 chiu nén cua bé tong sir
dung cdt liéu thuy tinh thay thé ty 1€ thuan véi
cuong do cia thuy tinh, khuyén nghi chi nén
str dung thay tinh thay thé cho d4 dam dbi voi
bé tong co cap d6 bén nho hon B15 [6].

Trong thi nghiém nay, thay tinh thai y té
duoc nghién min thanh dang bt véi do min dat
dudi 10% thong qua ludi sang 90 micromet dé
thay thé mot phan xi ming. Dé tai nghién ctru
anh huong ctia sy thay thé ham luong bot thuy
tinh dén kha ning chéng thim nudc trong bé
tong va so sanh voi bé tong thong thudng. Két
qua cho thay khi thay thé ham lugng 10% thi
kha ning chdng thim cta bé tong 1a kha tdt va
c6 thé ap dung vao thyc tién [7].

Cat dugc thay thé & mac 10%, 20% va
30% bang kinh thai cira s6 dugc nghién nat.
Cuong do chiu nén cua bé tong thuy tinh dugc
thiét ké duogc kiém tra ¢ 1, 3, 7 va 28 ngay
trong khi d6 udn va d6 bén kéo dit duoc kiém
tra & 28 ngay bao dudng uét. Cac tinh chat vat
Iy ctia c6t liéu thay tinh nghién phti hop lam
¢6t liéu min dung cho san xuat bé tong vé hinh
dang, kich thuéc, cp phdi va trong luong
riéng. Cudng do chiu nén, udn va kéo dut déu
giam khong dang ké do viéc str dung thuy tinh
min dé thay thé mot ph?ln cat tu nhién. Do Xép
va kha ning hat nudc cia bé tong voi nhidu
ham luong cbt lidu thay tinh khic nhau da
tang nhe so v6i hdn hop di ching [8].

Cuong do chiu nén dugc khao sat thong
qua thi nghiém Taguchi dé danh gia anh
hudng cta cac thong sd khac nhau dén vira
tron bot thuy tinh thai, bao gdm ty 1é thay thé
0, 10%, 20%, 30%, ty 1& nudc/chat két dinh
0,35; 0,40; 0,50; 0,60, lidu luong vat liéu xi
mang 420, 450, 480, 500 (kg/m?). Ty 1¢ nudc/
chat két dinh 14 0,35 ¢6 loi cho cudng do nén
& thoi diém 3 ngay va 0,50 thi t6t hon cudng
d6 & thoi diém 60 va 90 ngay tudi [9].

Cuong do chiu nén cua bé tong thuy tinh
phat trién chdm hon bé tong da dam, gia trj
mo dun dan hoi cua bé tong thuy tinh phu
thudc nhiéu vao ty 16 N/X. M6 dun dan hdi
ctia thily tinh tuong tu su phét trién mé dun
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dan hoi cta bé tong thuong (mod dun dan hdi
dat 92%) so voi bé tong cap do ben B15 & 28
ngay tudi [10].

Trong bai nghién ciru danh gia tinh kha
thi cua viée sir dung thity tinh mau tai ché va
bot thay tinh pozzolanic thay thé cat va xi
10 cao dang hat nghién min metakaolin thay
thé cho xi mang trong hdn hop bé tong. Két
qua cho thay cudng do chiu nén cia bé tong
tai ché khong co su thay dbi dang ké so véi
bé tong thong thuong, hdn hop bot thuy tinh
pozzolanic thay thé cét co tinh déo tang [11].

Can tién hanh thyc nghiém dé tim hiéu 6
mbi quan he tuong quan gilra cat va thuy tinh
tir 6 dé xuat ti 18 tdi uu thay thé cat bang thuy
tinh trong vira xay, dap ung cho nhu cau tim ra
loai vat li¢u méi c6 kha nang thay thé cat dam
bdo cuong dJ chiu nén theo quy dinh doéi voi
vira xay dung.

2. NOI DUNG NGHIEN CUU

2.1. Vat liéu nghién ciru

2.1.1. Thuy tinh

Thay tinh duoc thu gom & céac tiém phé
li€u va cac co sé cat ctra kinh véi kich thudce
dang khong dong déu chu yéu la cac manh vao,
¢6 khoi lugng riéng khoang 2,45g/cm’. Dung
dung cu nghién nho so bg bang thu cong trude
khi dua vao may nghién min.

H‘ nh 1. Thuy t1nh nguyén dang thu thap duoc
va nghién so bo bang thu cong

Sau khi nghién so b9, thuy tinh dugc dua
vao may nghién nghién min (d§ l6n tuong
duong céat dung trong vira xay) [12].

Hinh 2. May nghién va thily tinh nghién
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2.1.2. Cat xdy

Str dung cat vang duoc khai thac tai Vinh
Long. Cat min c6 cap phoi tuong doi nhé 0,7
dén 1,4 [12].

2.1.2. Xi mang

St dung xi mang PC40 phd bién rong rai
ngoai thi truong. Xi mang c6 khdi lugng riéng
khoang 3,09g/cm? dugc do bang phuong phap
binh ty trong va dam bao han st dung cua xi
miang dudi 3 thang va dat yéu cau k¥ thuat
theo TCVN 2682:2009 vé xi mang Podc-ling
- Yéu cau k¥ thuat [13].

2.1.2. Nuoc

Nude duoc ldy tir ngudn nude sinh hoat
tai Trung tdm Thi nghiém Vat li¢u va Moi
truong - Tru(‘)ng bai hoc Xéy dung Mién Tay
do Cong ty C6 phan Cép nuéc Vinh Long
cung cap truc tiép. Pam bao cac tiéu chuan vé
nudce sach sinh hoat.

2.2. Phuong phap nghién cuu

Nhom tac gia tién hanh nghién ctru cac tai
li¢u c6 lién quan dén viéc sir dung vat li¢u thay
thé trong xay dung va vat liéu thuy tinh thay
thé cho cac loai cét ligu, cho thy thiy tinh va
cat co cung nguon gbe 1a SiO, , vé thanh phan

¢6 hat co thé kiém soat bang phu:ong phép ray
sang nén hoan toan co thé thay thé cho nhau.

bé danh gia cuong do chiu nén cua vira sir
dung thuy tinh phé thai thay thé cho cat, nhom
tac gid su dung phuong phap thuc nghiém
trén 36 t6 mau, sir dung khuon c6 kich thude
40x40x160 (mm), ham lwong thay thé thuy
tinh 1an luot 14 25, 50 va 75% so véi cat thong
thuong cho céc loai vira méac 50, 75 va 100.
Sau khi cap phdi theo dinh mirc vira, duc mau
va bao dudng theo quy dinh mau sé& duoc tién
hanh thuc nghiém dé danh gia cudng d6 chiu
nén cua vira xay dung [13, 14].

Rt
A

Trong do:
R, la cudng do chiu nén (MPa).
P 1a tai trong pha hay (N).

A 1a dién tich mit cit ngang cia mau
(mm?).
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Nghién ctru mau, tim cac mo dun thuy
tinh va cat. Thiy tinh sau khi nghién dat mo
dun theo yéu cau, mang di can dé xac dinh
khdi lwong thé tich xdp.

Hinh 3. X4c dinh thé tich x5p ca thiy tinh
nghién

Thuy tinh sau khi nghién dugc ray sang
dé xac dinh mo dun cia thuy tinh tir d6 tim mo
dun cat phu hop.

Bang 1: Bang xac dinh md dun thuy tinh

S6 11 (12/2024)

Co |Ham lugng trén Hfir?hhl?;l | véu ciu
sang tung sang {rén sang ky thuat
mm g % % %
2,5 10 1,0 1,0 0-0
1,25 | 17,7 1,8 2,8 0-15
0,63 | 96,9 9,7 12,4 0-35
0,315 | 319,7 | 31,9 443 5-65
0,14 |228,6 | 228 67,1 65-90
3?12 303 | 329 | 1000
Mo dun cua cat: 1,28

2.3. Xdc dinh cdp phéi va ti Ié cho vira

Dua vao dinh mtrc 12, Thong tu 12/2021/
TT-BXD ngay 31 thang 8 nam 2021 cua B¢
Xay dung xac dinh dinh mc cua vira ddi voi
tung mac bé tong (mac 50, mac 75, méac 100)
nhu bang 3 [14]:

Bang 3: Bang cép phdi cho 1m? vita theo

C5 | Ham luong HZThlﬁ%“g Yéu ciu dinh mre
sang | trén ting sang N k¥ thuat . .
tren sang Im’ vita | Cat (m’) Xi (lr(n a;ng I\(Ill: O)C
mm g % % % g &
5 o | 00 ] 0.0 Mic50 | 1,201 218 281
2,5 0,2 0,0 0,0 0-0 Mac 75 1,159 301 278
125 | 394 | 3.9 4.0 0-15 Mac 100 | 1,118 384 275
0,63 | 1988 | 19.9 238 0-35 Dé don gian hon tac gia quy do6i vé cling
0,315 | 271,3 | 27,1 | 50,9 5-65 | motdon vidé tinh cAp phdi nhu bang 4.
0,14 103 | 10,3 61,2 65-90 Bang 4: Bang cip phdi cho 1m? vita
Day | 3g88 | 38,8 | 100,0 quy doi
sang
A o ~ . Xi mang Nuéce
Mo dun cua thiy tinh: 1,40 Im3vira | Cat(k
, , 1 ke | ke
. Sau khi co gduqc moAdun thl‘ly tlnh la’ 1,4,1 Mac 50 1.441.2 218 731
(nam trong khoang 0,7 dén 1,4) tim loai cat co -
mo dun tuong tu dé qua trinh nén mau 1am thi Mac75 | 1.390.8 301 278
nghiém t0i wu nhat. Mac 100 1.341,6 384 275

Bang 2: Bang xac dinh mo dun cat

Cd |Ham lugng trén Hilir;lhlﬁg;l &1 Yéu cau
sang ting sang trén sing k¥ thuat
mm g % % %

5 0 0.0 - 0.0

Véi 1m?® cat cap phdi st dung cho vira
twong duong 1.200 kg, tir d6 quy vé khdi
luong mau can d6 cho mau 40x40x160 (mm).

Béng cach thay thé thuy tinh theo timg ty
1& nhét dinh dé xac dinh ham luong t&i wu cho
bién phap thay thé cat bang thily tinh nghién
nhu bang 5:
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Bang 5: Bang cip ph6i ham luong thity

tinh va cat
Mic vita | Ti 18 (%) | Thiy tinh (kg)| Cat (kg)
25 0,324 0,973
Méc 50 50 0,649 0,649
75 0,973 0,324
25 0,313 0,939
Mac 75 50 0,626 0,626
75 0,939 0,313
25 0,302 0,906
Mac 100 50 0,664 0,543
75 0,906 0,302

Tir bang s6 lidu trén tién hanh d6 mau theo
ham luong va ti 1, quy trinh tron mau dugc
thyc hién bang may tron vira trong phong thi
nghiém. Riéng t6 miu c6 ham lugng thuy tinh
thay thé 75% 1a kha cao tac gia st dung thiry
tinh thay thé tir kinh cuong lyc.

- Budc 1: Chuin bi nguyén liéu va cén
khoi luong theo bang thanh phan cap phoi

=

- Budc 2: Su dung may trdn c6 s6 hi¢u
JJ-5 cta Trung Quoc, cac nguyén li¢u s€ duoc
tron vé1 nhau trude khi cho hon hop nude vao.

- Budce 3: Sau khi tron tién hanh do do luu
dong dé xéac dinh do nhao cua vira. Tién hanh
do mau 2 phuong vudng gbc tim két qua trung
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binh nham kiém tra, hi¢u chinh lugng nudc
dam bao cac mau dat dugc cuong do tot nhat.

40x40x160 (mm), dit vao ban dan va tién hanh
dan 60 lan/1 phat. Sau d6 mau s& dugc bao
dudng bang nhiét do phong trong 24h trudc
khi dugc thao khudn va bao dudng trong moi
truong nudc.

Ni' L‘;:?'" - :

- Budc 5: Trong qua trinh d6 khuon s&
giang lan 2, gia cong 16p mat roi tién hanh
Iuu giit va ghi cha mau.

3. KET QUA VA THAO LUAN

et

3.1. Két qua nghién ciru

Cac mau sau khi dugc ngdm trong nudc
du tudi, di s6 ngay bit dau thi nghiém va xur 1i
cac s6 lidu ki thuat. Mau sau khi cho tiép xtc
trong nudc lién tuc 28 ngay, bit dau cho mau
nghi kho 7 ngay.
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xi ming, 2 budng mau Proeti - Cyber Plus
duogc san xuat tai Italia c6 khoi lugng khoang
400kg va ghi lai s6 li€u do trén may.

T L

Hinh 4. Cac mau khi dugc nghi 7 ngay sau 28 Hinh 5. Quy trinh nén cac mau vira
ngdy ngam trong nuoe Két qua thi nghiém dugc tong hop lap

Mau duoc thi nhiém bang may nén - uén  thanh bang 6.

Bang 6: Két qua thi nghiém nén vira

Tilé MAU 1 MAU 2 MAU 3 .
% cap 1 2 3 4 5 6 fuone
ph G do nén
Thay |Mac| Luc |Cuong| Luc |Cuong| Luc |Cuong| Luc |Cuong| Lyc (Cudng| Luc |Cudng trung
tinh pha | do phd |donén| pha |donén| pha |dOnén| pha |d0nén| pha |d0 nén binh
nghién hoai |nénR | hoai | Rn | hoai | Rn | hoai | Rn | hoai | Rn | hoai | Rn R
Jcat P (kN)| (MPa) | P (kN) | (MPa) | P (kN) | (MPa) | P (kN) | (MPa) [P (kN)|(MPa) [P (kN)| (MPa) (MPa)

50 10,01 6,26 | 12,21 | 7,63 13,47 | 8,42 | 11,63 | 7,27 |12,40| 7,75 | 9,92 | 6,20 | 7,25
25/75| 75 |19,94| 12,46 | 18,64 | 11,65 | 10,84 | 6,78 | 18,77 | 11,73 |21,18|13,24|17,32| 10,83 | 11,11
100 (28,35| 17,721 24,90 | 15,56 | 28,34 | 17,71|27,62|17,26 |28,89| 18,06 {27,39|17,12| 17,24
50 | 8,55 5,34 | 956 | 597 {1032 6,45 | 8,72 | 5,45 | 9,53 | 5,96 |10,34| 6,46 | 594
50/50| 75 |16,72| 10,45 | 14,47 | 9,04 | 15,59 | 9,75 | 14,95| 9,35 |16,15|10,09|17,43| 10,89 | 9,93
100 23,48 | 14,67 | 23,07 | 14,42 | 23,96 | 14,97 22,16 | 13,85 |24,64|15,40|24,32| 15,20 | 14,75
50 13,48 8,43 | 15,78 | 9,86 |17,16110,72|13,78| 8,61 |16,24|10,15|13,85| 8,65 | 941
75/25| 75 118,59] 11,62 | 20,00 | 12,50 | 19,72 {12,32 (20,65 | 12,91 19,98|12,49|20,66|12,91 | 12,46
100 (28,23 |17,65|26,99 | 16,87 | 26,43 | 16,52|27,59|17,25|27,72| 17,32 |28,48| 17,80 | 17,23
50 [ 9,35 5,85 | 10,33 | 6,46 12,54 | 7,84 | 13,03 | 8,14 |11,99| 7,50 |12,55| 7,85 | 7,27
100/0| 75 |16,59| 10,37 | 14,70 | 9,19 | 13,04 | 8,15 | 13,39| 8,37 |17,60|11,00|16,44|10,28 | 9,56
100 (24,83 | 15,521 26,77 | 16,73 | 25,83 | 16,14 (25,99 16,24 |25,52| 15,95 |24,74| 15,46 | 16,01

Qua két qua tong hop tac gia xay dung Mau c6 thanh phan 25% thity tinh va 75%
biéu d6 cudong do chiu nén vita cho cac mau  cat dat 99,8% cudng do nén so voi mau 100%
mac 50, 75 va 100. cat, mau c6 thanh phan 50% thiy tinh 50%

cat dat 81,69% so v6i mau 100% cat, mau c6
B thanh phan 75% thily tinh va 25% cat cao hon
S 29,35% so v&i miu 100% cét.
Két luan chung: tit ca cac mau ¢ cuong
£ do nén 5,0MPa, cuong do nén ctia mau 25%
thity tinh 75% cat c6 cudong do thdp hon mau
£ 100% 1a 0,23%, mau 50% thity tinh 50% cat
o thiap hon mau 100% la 18,23% nhung mau
B S0y 7y poo% cat ¢6 thanh phan 75% thuy tinh va 25% cét dat

. \ A X 0/ 14 0
Hinh 6. Biéu d cudmg db chiu nén ciia vitamac 50 ©0n8 40 nén cao hon mau 100% 1a 29,35%.
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Biéu dd chju nén cla vita véi méc vita M75

12.459

75% thuy tinh
va 25% cat

12 11.113

| I
8
6
4
2
0

25% thay tinh
va 75% cat

9.929

50% thuy tinh
va 50% cat

9.558

Cuong dé chju nén cla virva (kN)

100% cat

Hinh 7. Bi¢u d6 cuong d6 chiu nén cua
vita mac 75

Méu c6 thanh phan 25% thay tinh va
75% cat dat 116,3% cuong do nén so véi mau
100% cat, mau c6 thanh phan 50% thuy tinh
50% cat dat 103,9% so v4i mau 100% cat,
mAu c6 thanh phan 75% thuy tinh va 25% cat
dat 130,9% so v&i mau 100% ct.

Két luan chung: cuong d6 mau déu dat
7,5MPa, cuong do nén cua tat ca cac mau khi
thay thé cat bang 25%, 50% va 75% thuy tinh
déu c6 cuong do chiu nén cao hon mau 100%
cat 1a 16,3%, 3,9% va 30,4%.

Biéu d6 chju nén cla vita véi mac vira M100

17.5 17.238 17.334

17
16.5
16
15.5
5 14.752
14.5
14
135
13

75% thuy tinh
va 25% cét

16.009

100% cat

Cuwéng do chiu nén cla vira (kN)

25% thay tinh
va 75% cat

50% thuy tinh
va 50% cét

Hinh 8. Bi¢u d6 cuong d6 chiu nén cua
vira mac 100

Mau c¢6 thanh phan 25% thuy tinh va 75%
cat cao hon 7,7% cuong do so véi mau 100%
cat, mau co thanh phan 50% thay tinh 50%
cat dat 92,15% so voi mau 100% cat; Mau
c¢6 thanh phan 25% thuy tinh va 75% cat dat
107,7% cudng d6 nén so véi mau 100% cat,
mau c6 thanh phan 50% thuy tinh 50% cét dat
92,2% so véi mau 100% cat, mau c6 thanh
phan 75% thity tinh va 25% cét dat 107,7% so
v6i mau 100% cat.

Két luan chung: cuong do mau déu dat
10,0MPa, cuong d0 nén cua tat ca cac mau
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khi thay thé cat bang 25%; 75% thuy tinh déu
c6 cudng do chiu nén cao hon mau 100% cat
1a 7,7%; 7,5%. Trong khi d6 cuong dé chiu
nén ctia mau 50% thity tinh 50% cat lai giam
7,9% so véi mau 100% cét.

3.2. Thdo ludn

Dua vio bang tong hop, nhan thy cuong
d6 nén ctia miu c6 thanh phan thay thé 25%;
50% thuy tinh c6 d§ chénh I¢ch ting va gidm
trong khoang 20%. Khi d6 mau 75% thuy tinh
c6 do chénh léch cuong do tdng khoang 30%
so voi mau 100% cat. Nguyén nhan ting gidm
cuong do nén do anh hudng cua kinh cuong
luc duoc nghién chung v&i kinh thuong dan
dén khi nén cho cuong d6 cao hon mau 100%
cat.

Tir két qua nghién ciru dbi chiéu véi cac
nghién ctru cta céac tac gia khac cho thiy hoan
toan c6 thé thay thé thuy tinh nghién cho cat
trong x4y dung. Tuy nhién, cAn phai c6 nghién
ctru sdu hon vé anh hudng cua cudng do, chit
luong kinh phé thai c6 tac dong nhu thé nao
dén cudng do cua vira xdy hay bé tong co sir
dung c6t lidu thiy tinh thay thé (cat, d4 dam...).

4. KET LUAN

Trong pham vi nghién ctru, bai bao chi
danh gia cuong do chiu nén khi dung 25%,
50%, 75% thuy tinh thay thé cat d6i vi mac
50, 75 va 100 va vat liéu ché tao mau trong
diéu kién ty nhién, do d6 nhém tac gid cd6 mot
s6 kién nghi sau:

- Vé cudng do cac miu déu cao hon méc
thiét ké, nhom tac gia dé xuit sir dung thity
tinh thay thé cat song trong vita xdy nham
gidam tinh trang khai thac cat hi¢n nay véi ti 1¢
25%, 50% thuy tinh so v6i khdi luong cat. Doi
Vi ti 1& 75% thiy tinh can nghién ctru thém
mot s6 tinh chat vé hat nude, gitt nude.

- Ngoai cuong do, can nghién ctru danh gia
do luu dong, 0 bam dinh va d¢ hut nudce cua
vira dong ran khi dung thuy tinh thay thé mot
phan cét trong vira xay;

- Phén loai rac thuy tinh thuong va cuong

lyc nham danh gia chinh xac hon vé cuong do
khi thay thé.
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