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SU dung nguén phé pham ba mia deé
tang cuong kha nang chiu uén caa beé téng

Utilizing sugarcane bagasse waste to enhance the flexural capacity of concrete

> NGUYEN THANH NHAN
Khoa Xay dung, Trudng Pai hoc Cong nghé TP.HCM

TGM TAT

Bé tong, mac du [a mat vat lidu chiu nén tat, nhung lai ca cudng da
chiu kéo thap va dé bj nirt. Sau mat thavi gian st dung, cac céu kign
bé tong thuang bét ddu xuat hien céc vet nit vai bé rang va mat da
|cn. Be tong cat spi (BTCS) ba mia da duge dé xuét nhw mat phuong
phép gitp cai thien kha nang chiu not coa ket cdu bé tang, thang
qua co ché khau cac vét not va truyén Gng sudt qua ching. Mat
nghién ctu khoa hoc da trinh bay vige st dung b mia da qua xi Iy
vao ddm bé tong cdt thep (BTCT) dé tang khé ndng chiu uén cia
chang. Tién trinh ddc mAu va thi nghigm duoc thuc hign trén 4 loai
cép phdi vai cac ham legng bd mia khac nhau. Ket qué cia nghien
ciru cho théy réng viéc str dung ba mia trong bé tong da cai thign
dang ké kha ndng chiu udn cia ddm BTCT va gidm thiéu sy xudt hign
ciia céc vet nirt trong dam.

Tir khéa: Ba mia, Bé tang chiu udn, Phé phdm nang nghiép. Tang
curang bé tong, Vat litu xay dung tai che.

ABSTRACT

Concrete, despite being a material with good compressive strength,
often exhibits low tensile strength and is prone to cracking. After a
period of use, concrete components typically begin to show cracks with
significant width and density. Sugarcane bagasse fiber-reinforced
concrete has been proposed as a method to improve the crack
resistance of concrete structures, through mechanisms such as
bridging cracks and stress transfer across them. A scientific study has
presented the use of processed sugarcane bagasse in reinforced
concrete beams (RC beams) to enhance their flexural capacity. Sample
casting and experiments were conducted on four different mixtures
with varying amounts of sugarcane bagasse. The research results
indicate that the inclusion of sugarcane bagasse in concrete
significantly improves the flexural capacity of RC beams and reduces
the occurrence of cracks within them.

Keywords: Bagasse, Flexural strength concrete, Agricultural
waste, Concrete reinforcement, Recycled building materials.

1. DAT VAN DE

BTCS da dugc nghién ctu va ap dung trén pham vi toan ciu trong
nhiéu thap ky qua, vai nhiéu nghién ctu vé tinh chat ctia BTCS khi dugc
két hop véi cac vat lieu khac. G My, da cé cac nghién cliu vé téc dong
clia cac loai sgi téng hgp nhu sgi Nylon 6, sgi Polypropylene (PP), sgi
Polyester (PE) d6i vai bé tong. Tai Dai hoc Michigan, My, da tién hanh
nghién ctiu vé bé tdng cudng d6 cao gia cudng bang soi thép va sgi PP
cho cac du an giao thong. G Viét Nam, cu thé 1a tai Dai hoc Bach khoa
TP.HCM, TS Nguyén Véan Chanh va dong nghiép da thuc hién nghién
ctu va ting dung BTCS véi nhiéu loai sgi nhu bé tong nhe c6t soi xo disa,
BTCS hén hop, BTCS thép va BTCS Bazan.

Nghién ctiu va ting dung thuc t€ da chi ra rang ba mia la mot
nguén phé& pham phé bién, c6 thé dugc st dung dé san xuat nhiéu
san phdm khac nhau nhu lam nhién liéu 16 dét, bot gidy, van ép
trong kién trac, cach nhiét, hodc tham chi la nguyén liéu cho nganh
céng nghiép sgi tdng hop va thic dn chan nuéi. Mac du vay, viéc
tan dung hoan toan ba mia van chua dugc thuc hién, va mébi nam
mot lugng 16n ba mia van dugc thai ra méi trusng. Do dé, viéc su
dung cét sgi ba mia trong nganh vat liéu xay dung c6 tiém nang lon.

Bai bao tap trung nghién ctiu vé cudng dd chiu uén va cudng
d6 chiu nén clia bé téng vdi cac loai hon hgp cé chia ba mia.

D3i v6i cac két cau BTCT, viéc st dung c6t sgi ba mia cé thé giup
tang cuong kha nang chiju luc. Vat liéu nay nhe, cé cudng dé chiu
kéo cao, kha nang chéng an mon va phu hgp dé gia ¢ kha nang
chiu uén trong dam BTCT.

2. MUC TIEU NGHIEN CUU

2.1 Muc tiéu

Viéc san xuat BTCS béng phé phdm ba mia théng qua viéc cit
ching thanh sgi nhd nham tao ra loai bé téng c6 kha nang chiu uén
tét hon la mét phuong phap tiém nang, déng thdi tan dung ngudn
rac thai ti ba mia. Thém céc soi tit phé pham ba mia vao hén hap
bé tong khong chi tao ra moét loai vat liéu méi ma con gitp lam da
dang chuing loai vat liéu xay dung. Cu thé, thi nghiém dé san xuat
loai bé tdng dugc gia cudng bang soi ti ba mia da chiing minh kha
nang chiu udn t6t hon so vai loai bé tong thong thudng va cé gia
thanh thdp hon so véi cac loai BTCS khac. Diéu nay khéng chi giam
thi€u ngudn rac thai ma con gidm bét sir dung thép trong cdu kién,
tir do6 lam gidm gid thanh clia cac cau kién bé tong.

2.2 Péi tugng thu huéng

- Xa hoi: 1a mét nguén tiéu thu cac phé pham ba mia ctia nguoi
néng dan, giip nang cao kinh té cho ngudi nong dan.

ISSN 2734-9888 | 06.2024 XAYDUNG |197



NGHIEN CUU KHDA HOC

- M6i trudng: gidm bét dung nguyén liéu tu ty nhién. Tan dung
dugc nguyén liéu phé pham tir néng nghiép la ba mia.

- Bén viing va kinh té: san pham la mét loai vat liéu xanh, than
thién véi moi trudng.

3. PHUONG PHAP NGHIEN CUU

3.1 Phuong phap thuc hién

Tién hanh 2 thi nghiém:

- Kiém tra kha nang chiu uén clia bé téng thuc hién theo TCVN
3119:2022 bang phuang phép kiém tra cudng do chiu uén tai 2 diém trén
cac mau dam co kich thudc tiéu chudn 150 x 150 x 600 mm vdi 4 loai cap

phéi khac nhau va mau déi chiing. Méi t6 mau sé c6 2 mau (Hinh 1).
_a=150  a=150 | a=150 , _b=150

vy

,h=150

1=450

Hinh 1. S¢ d6 bé tri thi nghiém kha nang chiu uén

- Kiém tra kha nang chiu nén cla bé tédng trén cac mau tiéu
chuén ¢ kich thuéc 150 x 150 x 150 mm vd&i 4 loai cap phéi khac
nhau va mau d6i chiing. M6i t6 mau sé c6 3 mau.

3.2 Mau thi nghiém - Hinh hoc va vat liéu

3.2.1. Kich thuéc hinh hoc ctia m4u thi nghiém

Cac mau thi nghiém kha nang chiu uén dugc st dung ¢6 kich
thudc déng nhat la

150 x 150 x 600 mm.

Cac mau thi nghiém kha nang chiu nén dugc sir dung c6 kich
thudc déng nhat la

150 x 150 x 150 mm.

3.2.2. Vatliéu

a. Bé téng

Bé téng duoc st dung c6 cap dé bén B25 (Mac 300). Lua chon
c8p d6 bén B25 dé lam nghién ctiu vi day la cap d6 bén dang dugc
st dung phé bién trong cac cdu kién chiu udn nhu san, dam. Cac
tinh chat ca hoc cla bé tong dugc xac dinh la cudng dé chiu nén,
cudng do chiju kéo.

D4, cat st dung dung dé€ d6 mau théa man yéu cau ctia TCVN
7570 - 2006: Cét lieu cho bé téng va viia - Yéu cau ky thudt.

Nuéc st dung dung dé d6 mau théa man yéu cau cta TCVN
4506 - 2012: NuGc cho bé tong va vita - Yéu cdu ky thudt.

b. Bd mia

- Hién trang ciia nguén phé phdm bé mia

San lugng mia ép binh quan hang nam cda Viét Nam trong 4
nam qua la khodng 14,98 triéu tan, san lugng phé phu pham udc
tinh: ngon mia tuci 3,4 triéu tan, ba mia 4,0 triéu tan, 0,19 triéu tan
bun ép, 0,62 triéu tan ri dudng va khoang 0,21 triéu tan tro xi néu
dét hét ba mia dé san xuat dién.

Theo théng k&, khi thu hoach mia thi san pham chinh ctia mia la
dudng sucroza, nhung lai chiém ti trong nhé (khodng 10% khoi
lugng cay mia), khoi lugng cac phu phé liéu con lai la rat 16n va dugc
biéu dién bang sc do sau:

Thin cdy dugc thu hoach | (60% - 65%)
(9% - 10%)
- 300

Biin loc va ving bot (1% - 4%)

(3% - 4%)

Hinh 2. S¢ d6 khi lugng phu pham clia cdy mia sau thu hoach

Ngon mia, 14 mia

(35% - 40%)
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- Cdc thanh phdn co ban ciia ba mia

e Thanh phan trung binh clia ba mia:

«» Nudc: khoang 40 - 50%

¢+ Xo: Khoadng 45 - 48% (trong dé 45 - 55% la Cellulose)
«» Chat hoa tan (dudng): 2.5%

e Thanh phan ctia ba mia sau khi rira sach va say kho:
% Cellulose: khoang 45 - 55%.

«» Hemicellulose: khoang 20 - 25%

+¢ Lignin: khodng 18 - 24%

@ Tro:1-4%

& S&p: < 1%

- Két qua thi nghiém siic céng cta bé mia:

Bdng 1: Két qud thi nghiém sirc cdng ciia bd mia

STT | Luckéo ditt | Duong kinhmau | Siiccang téida | Siccingtrungbinh
N mm N/mm? N/mm?

1 37.26 0.87 63

2 57.79 0.72 142

3 167.25 1.24 139 121

4 112.40 1.12 114

5 105.37 0.96 146

- Cdc tinh chdt ddic trung ctia ba mia du'oc trinh bay nhu'Bang 2:
Bdng 2: Cdc tinh chdt ddc trung cia bd mia

Cac dac trung Cac thong s6
Khéi lugng thé tich (kg/m?) 153.5

Puong kinh (mm) 0.8+1.5
Chiéu dai (mm) 30 + 60

Su thdm nudc (%) 152 + 167
D6 &m (%) 13.8

Suc cang t6i da (N/mm?) 121+ 146

4. TINH TOAN CAP PHOI BE TONG - CHE TAO MAU
4.1 Xac dinh khéi lugng thé tich d3a, cat va ba mia
- Khéi lugng thé tich da

Bdng 3: Két qua thi nghiém khéi luong thé tich dd

Lan th | mi(g) m: (g) V() | px(kg/m3 | Trung binh
1 4096 113365 | 5 1448.1

2 4096 118025 | 5 1541.4 ;4?;33

3 4096.5 11129 5 1406.5 9

- Khéi lugng thé tich cat
Bdng 4: Két qua thi nghiém khéi luong thé tich cdt

Lan th | mi(g) m2(g) | V() | px(kg/m? | Trung binh

1 1597.5 4519 2 1461

2 1597 4443 2 1423 1426.8 kg/m3
3 1597 4390 2 1396.5

- Khéi lugng thé tich ba mia
Bdng 5: Két qua thi nghiém khéi luong thé tich ba mia

Lantha | mi(g) m2(g) | V() | px(kg/m? | Trung binh
1 1704 1858 1 154

2 1704.5 | 1858 1 1 153.5 kg/m?
3 17045 | 18575 | 1 1

4.2 Cap phdi bé tong B25

- St dung bé téng B25 cé cap phéi nhu sau:

Theo Dinh mic 1776

e Dinh muic cap phéi vat liéu cho Tm*bé téng

e DOsut:6+8cm

e B3 Dmax =20 mm [(40 + 70)% c¢& 0.5x1 cm va (60 + 30)% c&
1x2 cm]
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Bdng 6: Binh mic cdip phéi cho 1Tm? bé téng theo DM 1776 Budc 2: Tach ba mia thanh sgi va xi ly
Ma hiéu Thanh phan hao phi Don vi Khéi lugng Dung dung dich NaOH ngam ba mia dé loai bé thanh phan
C3225 Méc bé téng = 300 lignin, trdnh cho ba mia phan hady sau nay.
Xi mang PC40 kg 394 ué'c 3: Say khé ba mia hay phai ba mia

Cat vang m3 0.436 ~ .
ba 1x2 m3 0.862
Nudc lit 195

4.2.1 Khéi luong vt liéu cdn ding

a. Kiém tra khd ndng chiu uén bé téng (Kich thuéc méu
150x150x600mm)

Bang 7: Cap phdi thanh phan cho 1 m? hén hop bé tong thi ) W
nghiém kiém tra kha ning chiu uén =

STT | Kyhiéu | X N C D N/X Soi ba mia Hinh 4. Phai ba mia Hinh 5. Ba mia sau khi dugc phoi kho

kg | it e ] % !Bu‘éc 4: Ba mia sau khi phoi khé dugc cit thanh céc sgi ¢

1| DC1 | 394 | 195 | 0436 | 0.862 | 0.495 | 0 chiéu dai 30 - 60mm
2 | DC2 |394 | 195 | 0436 | 0.862 | 0.495 | 0 -
3 [BM1 [ 394 ] 195 0436 | 0.862 | 0.495 | 3.26
4 | BM2 |394 | 1950436 | 0862 | 0495 | 3.26
5 [BM3 [394] 195 0436 | 0.862 | 0.495 | 3.91
6 |BM4 | 394|195 ] 0436 ] 0862 | 0495 | 3.91
7 | BM5 394 | 195 | 0436 | 0.862 | 0.495 | 4.56
8 |BM6 | 394 | 1950436 | 0862 | 0495 | 4.56 L W
9 | BM7 | 394|195 | 0436 | 0.862 | 0.495 | 5.21 Hinh 6. Cat ba mia thanh timg soi 0
10 | BM8 [ 394 [ 195 | 0436 | 0.862 | 0.495 | 5.21 chiéu dai tlr 30 -60 mm .

b. Kiém tra kha ndng chiu nén bé téng (Kich thuéc mdu Budic 5: Can cac ¢t liéu bang can dién tu
150x150x150mm) s

Bang 8: Cap phdi thanh phan cho 1m? hén hgp bé téng thi
nghiém kiém tra kha nang chiu nén

STT | Kyhieu [ X | N | C ) NX_ | Soibamia
kg lit kg kg %
T | DC1 | 394 | 195 | 0.436 | 0.862 | 0.495 | 0
2 | DC2 | 394 | 195 | 0436 | 0.862 | 0495 | O
3 | DC3 | 394 | 195 | 0.436 | 0.862 | 0.495 | O
4 | BM1 | 394 | 195 | 0.436 | 0.862 | 0.495 | 3.26
5 | BM2 | 394 | 195 | 0.436 | 0.862 | 0.495 | 3.26
6 | BM3 | 394 | 195 | 0.436 | 0.862 | 0.495 | 3.26
7 | BM4 | 394 | 195 | 0.436 | 0.862 | 0.495 | 3.91
8 | BM5 | 394 | 195 | 0.436 | 0.862 | 0.495 | 3.91
9 | BM6 | 394 | 195 | 0.436 | 0.862 | 0.495 | 3.91
10 | BM7 | 394 | 195 | 0.436 | 0.862 | 0.495 | 4.56
11 | BM8 | 394 | 195 | 0.436 | 0.862 | 0.495 | 4.56
12 | BMO | 394 | 195 | 0.436 | 0.862 | 0.495 | 4.56 » i |
13 | BM10 | 394 | 195 | 0436 | 0.862 | 0495 | 5.21 Hinh 10. Cho céc cit iéu d4, cét,ximang  Hinh 11.D6 bé tong vao khudn va dam
14 | BM11 | 394 | 195 | 0.436 | 0.862 | 0.495 | 5.21 a0 thing ton it
15 | BM12 | 394 | 195 | 0.436 | 0.862 | 0.495 | 5.21

Budc 7: Thao van khuén va bao duéng mau

4.2.2 Qud trinh thuc hién ) Sau 24h thi thao mau ra khoi van khuén va cho vao hé nudc dé
Budc 1: Sau khi ba mia dem vé dugc ngam vao nudc, thuan bo dudng
tién cho viéc tach thanh sgi

==

Hinh 3. B3 mia sau khi mang vé Hinh 12. Thdo vdn khudn
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Hinh 14. Mau sau khi tho van khudn Hinh 15. Bao dutng mau trong hé nudc
5. KET QUA THi NGHIEM, KET LUAN VA KIEN NGHI

5.1. Két qua thinghiém

5.1.1. Thinghiém kha néng chiu uén

Hinh 16. Mau bi pha hoai khi thi
nghiém kha nang chiu uén

Hinh 18. Phan b clia ba mia trong bé tong
- Cudng @6 chiu udn 2 diém:

Trong do:

e P: tai trong u6n gay mau (daN);

o I: khoang cach hai g6i tya ; I=450mm;

e b,h: ti€t dién mau béténg; b=h=150mm;

e ¥ :hésotinh d6i cusng do kéo khi udn tir cac mau kich thudc
cdm chudn sang mau dam kich thudc chudn 150 x 150 x 600mm.

Hé s6 ¥ ldy theo Bang 8
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Bdng 9: Hé s6 ¥

Kich thudc mau dam (mm) Hé s6
100 x 100 x 400 1.05
150 x 150 x 600 1.00
200 x 200 x 800 0.95
Bding 10: Két qua thi nghiém kha néng chju uén cia bé téng &
ngay tha 12
RS Ppha’ hoai Ru RuTB
STT | Kyhieu | qan) (daN/em?) | (daN/em?)
1 bC1 1978 26.37
26.70
2 bC2 2027 27.03
3 BM1 2389 31.85
31.69
4 BM2 2364 31.52
5 BM3 2935 39.13
38.95
6 BM4 2907 38.76
7 BM5 2430 32.40
31.82
8 BM6 2343 31.24
9 BM7 2117 28.23
28.00
10 BMS8 2082 27.76
45
r%,- © 38,95
%‘ £ 31.69 31.82
E’ 07 2
b=
2
=
g
2w
§"
0
0 1.26 .91 4.56 521

HAM LUrONG BA MiA (%)

Hinh 19. Khd néng chiu udn bé tong doi vdi cac cap phdi khdc nhau
K&t qua thé hién su chuyén vi cia dam khi chju uén:

Bdng 11: Két qud chuyén vi cia dam & ngay thi 12
s Chuyén vi Chuyén vj trung
STT Kyhieu | A (mm) binh A™ (mm)
1 bC1 4
3.9
2 bC2 3.8
3 BM1 4.5
45
4 BM2 4.5
5 BM3 5.5
5.25
6 BM4 5
7 BM5 4.5
4.5
8 BM6 4.5
9 BM7 4
4
10 BM8 4
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o

i W

cHUYEN v cO8 DA BE TANG (mm)

5.25
‘ as
| .1
5,21

EX) 4.56
HAM LUQONG BA M[a (%)

a5
3.9
z
1
o
0 326
Hinh 20. Két qua chuyén vi ciia dm bé tong
5.1.2. Thi nghiém kha ndng chiu nén

Bdng 12: Két qud thi nghiém khd néng chiu nén ctia bé téng &
ngay tha 12

SW K)’l Ppha’ hoai Rn Rn T8
Hiéu (daN) (daN/cm?) (daN/cm?)
1 pC1 47870 212.76
2 PC2 45900 204.00 204.13
3 pC3 44020 195.64
4 BM1 47092 209.30
5 BM2 47019 208.97 205.96
6 BM3 44910 199.60
7 BM1 45799 203.55
8 BM2 41565 184.74 193.92
9 BM3 43530 193.47
10 BM1 42822 190.32
n BM2 44066 195.85 190.30
12 BM3 41565 184.74
13 BM1 40541 180.18
14 BM2 43875 195.00 186.91
15 BM3 41746 185.54
210,00

_ 20596

¥ 2psn 20213

-

=

i 200.00

“E 195.00 193 93

= 190,30

g 1000 186.51

g 185.00

é 180,00

&

175,00
[ ] 3.26 3.81 d.58 5.7

HAM LUTOMG BA MIA (%]

Hinh 21. Kha nang chiu nén bé tong ddi vdi cdc cap phdi khac nhau

5.2.Kétluan

- Déi v6i két qua thé hién kha nang chiu uén, trong khi dam dgi
chiing véi kha nang chiu udn la 26.70 daN/cm? thi mau dam véi cap
ph6i c6 ham lugng ba mia la 3.91% c6 kha nang chju uén la 38.95
daN/cm?. Nhu vay, kha nang chiu uén cta bé téng tang Ién 46% so
vGi mau khong st dung ba mia va chuyén vi gidm 7% so véi mau
khéng st dung ba mia & cling cap tai. Diéu nay khang dinh mét lan
nira viéc st dung ba mia da dem lai két qua cao trong viéc cai thién
kha nang chiu uén ctia bé téng.

- D6i véi két qua thé hién kha nang chiu nén, khé nang chiu nén
cla bé tdng gidam 5% so vdi mau khéng sir dung ba mia. Nhu vay,
kha ndng chiu nén gidm di rat it, khong dang ké.

5.3. Kién nghi

Qua trinh x{ ly ba mia con gap kho khan trong giai doan danh
toi ba mia thanh nhiing sgi nho va cé kich thudc dong nhat. Trong
bai bao, qua trinh xt ly thuc hién bang thd cong. Can phai nghién
cltu dé cai thién nang suit danh toi ba mia dé ap dung vao san xuat
trong thuc té va cong nghé phgi tron ba mia vao hén hop bé tong
dé chat lugng cla hén hop tét han, déng déu han.

Do thai gian nghién cru ngén nén chua khao sat hét dugc cac
tinh chat cia ba mia khi dua vao st dung & cac céng trinh thuc té.
Vi sgi ba mia thudc dang sgi Cellulose nén can phai ting dung vao
mot s6 cong trinh cu thé dé xem xét dnh hudng clia yéu t6 thoi tiét,
nhitng tadc dong tu bén ngoai.

Qua két qua nghién ctu nhan thdy dugc mudn phéi tron ba
mia vao hén hgp bé téng c6 hiéu qua cao han thi nén nghién ctu
phai tron ching chung véi nhimng chat phu gia khac lam giam kha
nang hap thu nudc chia chung dé tranh tinh trang mau vira qua
khé va lam gidm kha nang chiu nén cuia bé tong.
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