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DANH GIA KHA NANG SU DUNG BOT PA THAY THE CAT
TRONG SAN XUAT BE TONG LAM PUONG

GIAO THONG NONG THON
ASSESSMENT OF THE POSSIBILITY OF REPLACEMENT PROPORTION OF
SAND WITH LIMESTONE IN CONCRETE PRODUCTION FOR RURAL ROADS
Nguyén Vin Long", Hé Ngoc Bao?
Y Truong Pai hoc GTVT TP HCM, 2 Cong ty TNHH xay dung tong hep Kim Thanh
Tém tiz:t:’ O mede ta hang nam cdc nha mady san Xudt da granite thai ra moi truong mgt heong bot
da rat lon, neu tan dung duoc logi vt liu nay dé thay the cat trong san xuat bé tong lam dwong giao
thdng ndng thon se gop phan han che heong tai nguyén cat khai thac hang nam, dam bao dwot van de
moi trwong, giam gia thanh san xuat bé tong va chi phi cho cac doanh nghiép lam da. Bai béo trinh
bay ket qua thuc nghiém xac dinh mét so chi tiéu cuong do cua bé téng sur dung bot da granite.
Tar khoa: Bot da granite, mat duong bé tong xi mang, duwong giao théng ndng thon.
Chi sé phan logi: 2.3
Abstract: The large amount of limestone emitted during granite manufacturing process in
Vietnam each year. Therefore, if limestone can be used as a replacement of sand in concrete
production for rural road, that will lead to minimize sand resources and other environmental impacts.
The replacement of sand with limestone not only reduces production costs of concrete but also costs of

granite companies. The study shows experimental results in the determination of strength indicators of
concrete using limestone. Based on the analysis results, the authors assessed the possibility of using

the concrete for rural roads.
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1. Giéi thiéu

Cung véi su phat trién chung cua nén
kinh té qudc dan, két cau ha tang giao thdng
duong bod ciing duge dau tu xay dung manh
mé va tung budc dugc hoan thién. Su phét
trién cua két cau ha tang giao thong dong vai
trd quan trong trong viéc phat trién kinh té,
van hoéa, chinh tri, Xxa hoi..., dac biét la &
nhitng vung ndng thon.

Viét Nam dang trong qua trinh bé tong
héa duong giao thdng néng thon. Viéc su
dung bé tdng xi mang truyén thong theo ty 18
cap phdi hién nay can s dung mét luong cat
rat lon.

Chinh vi vay, trong nhiing nim gan day,
hién tuong khai thac ngudn tai nguyén cét
phuc vu san xuat bé téng rat phic tap va viéc
quan ly hoat dong ndy van con han ché, long
130, d& gay ra cac van dé vé sat | bd song, sa
boi, thity pha, tic dong xau téi moi trudng.

Bén canh do, & Viét Nam hién nay c6 rat
nhiéu nha may san xuat da granite cung cap
trong nudc va xuat khau. Hang nam, cac nha
may nay xa thai ra moi truong mét luong bot
da (bot cua da granite) rat 16n gay tac dong

Xflu dén moi truong xung quanh ciing nhu
ton kém kinh phi quy hoach béi thai cho cac
doanh nghiép

Hinh 1. Bét dd dwoc thai bira bai ra moéi truong.

Tur thuc té d6, viéc nghién ctru dua bot
da thai tu viéc cua da granite thanh mot
ngudn vat liéu cd ich thay thé cho cét trong
san xuat bé tong 1a mot van dé can thiét va
cdp bach nhim giam thiéu ham luong tai
nguyén cat khai thac hang niam, gop phan
dam bao duoc van d& moéi trudng, giam gia
thanh san xuit bé tong va chi phi cho cac
doanh nghiép lam da. O Viét Nam, bot da
sinh ra tir qué trinh san xuét d4 nhan tao da
budc dau duoc nghién ctu st dung dé thay
thé mot phan cat tu nhién trong bé téng. Tac
gia Ngo Thi Ha da su dung bot da trong san
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Xuat gach bé tong bot [2].

Két qua nghién ctu cho thay, déi véi
cong thicc cap phdi gach bé téng bot, c6 thé
st dung 240-330 kg bot da thai (46 4m 0%)
cho mot m® san pham gach.

Bai b4o nay trinh bay két qua thuc
nghiém xac dinh mot sé chi tiéu cuong do
cua bé tbng da 2x4cm mac 25MPa (M250)
va bé tong da 1x2cm méac 30MPa (M300) st
dung bot d4 granite thay thé cat voi cac ham
luong 0%, 25%, 50%, 75% va 100%. Trén
co sO do, cac tac gia danh gia kha nang su
dung loai bé tong nay dé 1am 16p mat duong
giao thdng néng thon.

2. Nghién ciru thwe nghiém cac chi
tiéu cwong do ctia bé tong xi mang sir dung
bot da granite

Nghién cau thuc nghiém dugc tién hanh
tai Phong thi nghiém LAS-XD 1335 thudc
Trung tdm Quy hoach va Kiém dinh chat
luwong Cong trinh xay dung, S xay dung tinh
Quang Ngai.

2.1. Vat li¢u thi nghiém

Trong nghién ctu nay st dung:

- Bot da (Hinh 2) duoc lay tir nha may
san xuit da granite Kim Thanh, Binh Dinh,
thoa man cac yéu cau cua cat ding trong bé
téng theo TCVN 7570-2006 [3]. Thanh phan
hat va céc chi tiéu ky thuat caa bot da lan
lugt dugc thé hién trong bang 1 va bang 2.

-

Hinh 2. Bét da Granite dung trong nghién ciu.
Bdang 1. Thanh phan hat cia bét da granite.

Bdng 2. C4c chi tiéu ky thudt cua bét da granite.

A ... . | Theo TCVN
Tén cac chi tiéu Giatri 7570:2006
};Iam lugng bun, bui, sét, 1.29 <3.0
0
Khéi luong riéng, g/lem® | 2,648 -
Kh0131u‘0ng thé tich xop, 1519
kg/m
Ham luong mica, % 0,55
Mo dun d6 I6n 2,21 2.00-3.3

~ A g So6t Theo
saC:g Sot tsrgrr]]gtung ﬁfh TCUN
liy | 7570:2006
(mm) (9) (%) (%) %
25 | 663 | 41 | 41 0220
125 | 2379 | 148 | 188 15-45
0,63 | 2658 | 165 | 353 3570
0315 | 5807 | 366 | 720 6590
014 | 2956 | 184 | 903 90100
<014 | 1556 | 9,7 | 1000 L;;ggg B

- Cat duoc lay tr mo cat Kim Thanh, 1a
cat vang duoc khai thac tir séng Lai Giang,
thoa man céc yéu cau trong TCVN 7570-
2006 [3].

- Xi mang Phic Son PCB40, théa man
cac yéu cau trong TCVN 6260-2009 [4].

2.2. Thiét ké thanh phan cip phdi bé
téng

Thanh phan cap phdi bé tong M250 da
2x4cm va bé téng M300 da 1x2cm duoc thiét
ké theo Quyét dinh 778/1998/QD-BXD [5].
Theo quyét dinh 1951/QD-BGTVT [6], ddi
voi bé tong st dung cho mat duong giao
thdng va céng nghé thi cong don gian chon
do6 sut tir 2-4 cm. Thanh phan cip phéi cua bé
tong duoc thé hién trong bang 3.

Bdng 3. Thanh phan cdp phdi cia cac hon hop bé
tong voi cac ham hrong bt da khac nhau.

o Thanh phan bé tong bét da
Ty 1@ tron -
bot da - cat X (kg) | BD-C | D (kg) |N (lit)
(kg)
Bé tong xi mang da 1x2cm M300

100% bot da 398.4 | 693.7 | 1155.7 |180.0
75% bot da -
2506 cat 398.4 | 698.6 | 1150.8 | 180.0
50% bot da -
5006 cat 398.4 | 702.7 | 1146.6 | 180.0
25% bot da -

7506 cat 387.3 | 731.8 | 1140.0 | 175.0
100% cét 387.3 | 7451 | 11356 | 175.0
Bé tong xi mang da 2x4cm M250
100% hot da 327.7 | 7465 | 1193.1 | 170.0
75% bot da -| 327.7 | 751.5 | 1188.0 | 170.0

25% cét
50% bot da -| 327.7 | 755.9 | 1183.5 | 170.0
50% cét
25% bot da -| 318.1 | 782.9 | 1177.9 | 165.0
75% cét
100% cét 318.1 | 797.0 | 1173.3 | 165.0
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Sau khi c6 két qua thiét ké cap phoi, tién
hanh tron cac hon hop bé téng va thi nghiém

Bdng 5. Tong hop két qud thi nghiém xdc dinh cac chi
tiéu cuong do cua bé tong.

kiém tra do sut. Két qua thi nghiém duoc the | Ham R Re £
‘A ; luong | Mac bé téng iy " )
hién trong bang 4. bot da MPa | MPa | 10*MPa
Bdng 4. Két qua kiém tra do sut cua bé torlg. oo M300da 12 | 2915 | 3.90 586
sTT | Hamluong | o0 peyong | PO " [ "M250d42x4 | 2504 | 3.73 | 3.26
bét da (cm) .
J5y, | M300da 1x2 | 3082 | 458 | 3.29
A 0
L 100% M30Odilx2 | 31 M250 da 2x4 | 2598 | 362 | 3.4
2 M250 da 2x4 4.0 500¢ M300 d4 1x2 | 30.97 | 4.13 | 3.22
3 M300 da 1x2 25 ’ M250 ga2x4 | 26.04 | 3.72 3.09
75% -
2 1250 da 2 30 o5y, | M300 dt} 1x2 | 31.01 | 419 | 342
: M250 da2x4 | 26.79 | 358 | 3.48
> 0% M300dilxz | 30 o | MB00diIx2 [ 3116 | 421 | 36L
, 0
6 M250 da 2x4 3.0 M250 d42x4 | 26.40 | 391 | 353
7 M300 d4 1x2 3.0 U506 301 3097 som
25% £31 ——
8 M250 da 2x4 4.0 %30 o
9 M300 da 1x2 3.0 2>
0% 228 o
10 M250 da 2x4 4.0 S gy B0
] _ ] - 26.04 25.98 25.94
Cac ket qua thi nghiém cho thay, d6 sut
cua cac hon hop bé tdbng nam trong khoang . 5 s s 100
gia tri dugc lya chon dé thiet ke cap phoi va TR o

thoa man yéu cau caa 1951/Qb-BGTVT [6].

2.3. Thi nghiém xac dinh cac chi tiéu
cuong do cua bé tong

Déi véi mdi chi tidu cuong do cho tirng
loai bé tong tién hanh duc mot to hop gom ba
mau dé thi nghiém.

Mau lap phuong 150x150x150mm duoc
dung dé thi nghiém xac dinh cuong do chiu
nén, mau hinh try cé6 duong kinh 150mm va
chiéu cao 300mm dung dé thi nghiém xac
dinh md dun dan héi, con miu dam kich
thudc 150x150x600mm dung dé thi nghiém
xéac dinh cuong do chiu kéo udn cua bé téng.
Viéc ché tao va bao dudng mau thi nghiém
duogc thyc hién theo TCVN 3105-1993.

Thi nghiém duoc tién hanh sau khi cac
mau dugc bao dudng du 28 ngay tudi. Thi
nghiém xac dinh céc chi tiéu cuong do cua
bé tong dugc thuc hién theo quy dinh cua cac
tiéu chuan hién hanh: Cuong do chiu nén
theo TCVN3118-1993, m6 dun dan hoi theo
TCVN 5276-1993 va cuong do chiu kéo ubn
theo TCVN 3119:1993.

Két qua thi nghiém duoc thé hién trong
bang 5 va cac hinh 3-5.

Hinh 3. Cuong dé chiu nén cua bé tong véi cdac ham
luwong bot da granite khac nhau.
17 4.58

PN
7\

3.91 Na.o

Cudmg do kéo uon, MPa
'

Ham legng bot da, %
—4—M300 da 1x2 M250 da 2x4

Hinh 4. Cueong dg chiu kéo uon ciia bé téng véi cac
ham lwong bot da granite khac nhau.

3.61

MPa

3.42

3:29

33]\‘\ 3.26

3.00 286

Maé dun dan hoa, 10¢

25 50 75 100
Ham luromg bot da, %
=$=M300 da 1x2 M2350 dd 2x4
Hinh 5. M6 dun dan hoi ciia bé téng véi cdc ham
lwong bot da granite khac nhau.
Tir cac két qua thi nghiém, nhom tac gia
rat ra moét s6 nhan xét nhu sau:
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- Nhin chung, khi ham lugng bot da tang
thi cuong d6 chiu nén cuaa bé tébng cd xu
hudéng giam, tri truong hop bé tbng méac
M250 da 2x4 c6 cuong do chiu nén I6n hon
méau dbi ching. Cudng do chiu nén cua bé
tong mac M250 da 2x4 ludn thoa mén yéu
cau dé lam lép mat duong giao thdng nong
thon theo quyét dinh 4927/QD-BGTVT.
Cuong do6 chiu nén cua bé tong mac M300 da
1x2 véi ham luong bot da 25%, 50% va 75%
thoa man yéu cau dé 1am I6p mat duong 0 to
tir cap Il tro xudng theo 22TCN223-95 va
tat ca cac cap phdi bé tong déu thoa man yéu
cau dé lam Iép mat duong giao théng ndng
thon theo quyét dinh 4927/QD-BGTVT.

- Quy luat thay ddi caa cudng do chiu
kéo udn cua bé tong khi ham luwong bot da
tang 1a khong rd rang. Tuy nhién, tat ca céc
mau bé tong mac M250 da 2x4 c6 cuong do
chiu kéo uén ludn thoa man yéu cau dé lam
I6p mat duong giao thdng ndng thdn theo
quyét dinh 4927/QP-BGTVT. Bé tdng méc
M300 da 1x2 va&i ham luong bot da 25%,
50% va 75% c6 cuong do chiu kéo udn thoa
man yéu cau dé 1am Iop mat duong 6 to tur
cap I tro xudng theo 22TCN223-95 va tat
ca cac cap phdi bé tong déu thoa man yéu
cau dé lam Iép mat duong giao théng ndng
thon theo quyét dinh 4927/QD-BGTVT.

- Nhin chung mé dun dan hoi cua bé
tong mac M300 da 1x2 c6 xu hudéng giam
khi ham luong bot da ting, con ddi voi bé
tong mac M250 thi quy luat thay d6i khong
rd rang. Bé tdbng mac M250 da 2x4 c6 md
dun dan hoi ludn thoa man yéu cau dé lam
I6p mat duong giao thdng ndng thdn theo
quyét dinh 4927/QP-BGTVT. M6 dun dan
hoi cua bé tdng mac M300 da 1x2 ludn thoa
man yéu cau dé 1am Iop mat duong 6 to tir
cap 111 tré xudng theo 22TCN223-95.

Cac két qua nghién ctu cho thay, bot da
granite hoan toan cd thé thay thé cét trong
hon hop bé tong ding lam 16p mat duong
giao thdng nong thon. Trén co s¢ do, nhom
tac gia kién nghi thay thé cét bang bot da véi
ham lugng 100% doi véi bé tbng M250 da
2x4 va 75% ddi véi bé tong M300 da 1x2.

3. Pé xuat mot sé két cau 40 dwong
giao thong nong thon c6 16p mat la bé tong
xi ming st dung bot da granite

Dua trén cac két qua nghién ciu, nhém
tac gia dé xuat mot sé két cau 4o duong giao
thdng ndéng thén cd sir dung bé tong bot da
nhu sau:

Pwong giao thong néng thon loai A:
Mit duong bé tong cho dudng cap A dugc
thiét ké voi tai trong 6 tan/truc. Lop mit bang
bé tdng bot da mac M300 da 1x2 hoac M250
da 2x4 day 18cm hoac 20cm (Hinh 6).

Tim: dwimg
FE

e

Mind3,5m

Mit=1,5m {1,25m) . ¥
| ]

\, T i
4% e K1) 4

\ L it

=1, 5m {1,25m)

™
- Tim BTHM M250 di 2xd huic;\ISGGN

1x2, div 18 (200%em -~

- Lép ngin cich bing gidy du (nfs cdn)
- Nén (méng) duéme hoin thitn

Hinh 6. Két cdu do dwong logi A.

Pwong giao théng ndng thon loai B:
Mit duong bé téng cho duong cip B duoc
thiét ké voi tai trong 2,5 tin/truc. Lop mit
bang bé tong bot da mac M300 d4 1x2 hoic
M250 d4 2x4 day 16cm hodc 18cm (Hinh 7).

Tim duimg
LA

Min=3, Sraf (3,0 7

Min=0,75m {0, 5ra} ¢ ¢ im0, 75 (0, 5m)
— ]

s .
1 1
Ed ki) o) 4

- Tim BTHM M250 &5 2x4 hoje M300 :\\
1x2, diy 16 (18)em : o
- Lép ngin cich bing zidy diu (ndu cin)

- Wén (ménz) duime hodn thitn

Hinh 7. Két cdu do diong logi B
Pwong giao thong nong thon loai C:
Lép mat bang bé tdng bot da mac M250 da
2x4 day 14cm hoac 16cm (Hinh 8).

Tim duimg
LA
lin=3, 0 (2 0y
Min=0l, 5m y , Min=0,5m
— ] ]
1 ’ ’ il
4, W s 45,

- Thm BTXM M230 8 2nd, div 14 (L6)em
- Lop ngin cdch bing gidy éav (név edn)
- Nén (méng) dunz hodn thisn

Hinh 8. Két cdu do dirong logi C.
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buong giao thong ndng thon loai D:
Lop mat bang bé tong bot da mac M250 da
2x4 day 10cm hoac 12cm (Hinh 9).

Tim dinimg

S

Ivlingl,5m

Wir=0,25m Wlin=0,25¢

|2

% Ex] 4%

- Tam BTN M250 42 Ixd, diy 10 (12)em
- Lop ngin cich bm v\n- din [n=1. cin}
- Nan {mong) dudnz hoin thign

Hinh 9. Két cdu do dwong loai D.

4. Két luan va kién nghi

Trong diéu kién vé vat lieu va thi
nghiém nhu trong nghién ctru nay, cac tac gia
rat ra mot s6 két luan nhu sau:

- Viéc sir dung bot da granite thay thé cat
trong san xuit bé tong lam dudng giao théng
nong thon la mét hudng di mdi, gidp giai
quyét cAc van dé vé moi trudng, ciing nhu
tinh trang khan hiém vat liéu cat hién nay.

- Bé tong mac M250 da 2x4 vai ham
luong bot da thay thé cat tir 25% dén 100%
c6 cac chi tiéu cuong d6 ludn thoa man cac
yéu ciu dé lam 16p mit duong giao théng
nong thén theo quyét dinh 4927/QP-
BGTVT.

- Bé tong mac M300 da 1x2 véi ham
luong bot da 25%, 50% va 75% théa mén cac
yéu cau dé lam 16p mat duong 6 to tir cap 111
tré xudng theo 22TCN223-95, va tit ca cac
cip phdi bé tong déu thoa man yéu ciu dé
lam I6p mat dwong giao thong néng thon
theo quyét dinh 4927/QD-BGTVT.

- Trén co s& cac két qua nghién ctu cua

minh va cac khuyén cdo trong quyét dinh
4927/Qb-BGTVT va 22TCN223-95, nhom
tac gia da kién nghi thay thé céat bang bot da
v6i ham lugng 100% d6i véi bé tdng M250
da 2x4 va 75% dbi véi bé tong M300 da 1x2,
ddng thoi dé& xuat mot s6 két cdu 4o duong
giao thdng ndng thén véi lop mat la bé téng
bot da.

- Nhém tac gia mai chi danh gia céac chi
tiéu cuong d6 cua bé tdng & trong phong thi
nghiém. Do d6, dé c6 du co so tin cay cho
viéc ung dung rong rai bé tong bot da
granite, can thi cong thi diém mot doan
duong bé tong bot da dé theo doi va danh gia
chat lugng theo thuc té khai thacO
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