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Toém tat: Bai bao trinh bay két qua nghién cuu
khdo sat danh hwdéng cda ham lwong soi day trong
thanh phdn dén céac tinh chét cda bé tong cét soi
(BTCS). Két qua cho thdy véi sir c6 mét cda soi day
twr nhién trong thanh phén, cuong do nén cda BTCS
c6é xu hwéng gidm dén. Tuy nhién cwong do chiju
udn cda BTCS lai tdng Ién & tat cé cac tudi véi ty |1é
téng cao nhéat khodng 26% so véi bé téng déi chimg
khi ham lurong soi day bang 0,4% + 0,6%.

Abstract: The paper presents the research
results of investigating the effects of Jute fiber
content on the properties of fiber-reinforced
concrete (FRC). The results showed that with the
presence of natural Jute fibers in the composition,
the compressive strength of the FRC tended to
decrease. However, the flexural strength of FRC
increased at all ages with the highest increase rate
of about 26% compared to the control concrete.
1. Dat van dé nghién clru

Bé téng co tinh chéat d&c trwng 1a gion, cé cudng
do chiu kéo thap. Trong thwce té, cac két cau bé téng
va bé téng cbt thép thwdng bi pha hay do tinh gion
(Hamoush et al. 2010). Dé cai thién cac tinh chét
trén cda bé tong c6 nhiéu phwong an khac nhau da
dwoc ap dung. Mot trong sé dé la bd sung céac loai
soi ngén vao thanh phan clia bé téng. Soi trong
thanh phan bé tong c6 3 tac dung chinh gém: T&ng
kha nang chiju kéo; Tang cwdng dd chiju kéo va tang
cwdng dd chiu va dap (Arisoy 2002). Bé téng cbt soi
c6 nhiéu &ng dung trong san xuét cac céu kién
thanh méng dung trong trang tri, kién tric, san xuét
céc chi tiét k§ thuat.

Xvyd

Hinh 1. Co' ché ngén cén vét nit trong bé tong cét soi [2, 7]

Soi st dung trong bé téng cé nhiéu loai khac
nhau: Sei kim loai, soi tbng hop, soi tw nhién. Soi
day c6 ngudn géc tw nhién va rat phd bién & Viét
Nam [6]. Viéc nghién ctru ché tao BTCS tir soi day
sé tan dung dwoc ngudn nguyén liéu ré tién, sdn co
ddng thoi tao dwgc BTCS cé cwdng dé chiu udn
cao, c6 kha nang ng dung trong nhiéu linh vuc xay
dwng. Day chinh la muc tiéu cda nghién ctru khao
sat.

2. Yéu cau ky thuat cua bé tong cét soi va noi
dung nghién ctru

Cac tinh chat cta san phdm cu thé phu thudc
vao thanh phan hén hop vira BTCS va phwong
phap san xuét. Cac tinh chat co ban ctia BTCS
duoc san xuat bang 2 quy trinh: phun va tron - dic
dwoec trinh bay trong bang 1 dwéi day.

Bang 1.Tinh chét co ly cua vét liéu BTCS [10]

STT Chi tiéu Don vi Cong nghé phun Coéng nghé tron - dac
1 Ham Ivgng soi % 35=+5 05+ 35
2 | Khéi lwong riéng T/m® 1900 + 2100 1800 + 2000
3 Cuwdng dd nén MPa 50 + 80 40+ 70
4 | Cwong do chiu udn pha hay, (MOR) MPa 20 + 30 10 + 14
5 | Cweng dd chiu udn téi han (LOP) MPa 7+11 5+8
6 | Cuwong dd chiu va dap kd/m? 10 + 25 10 + 15
7 | M& dun dan hdi GPa 10 + 20 10 + 15
8 | Bién dang pha hay % 06+1,2 0,1+0.22
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Viét Nam c6 nén kinh té phat trién nhanh cling
véi dan sb déng nén nhu ciu vé vat liéu xay dung
I&n. D& bao vé thién nhién ddng théi dap tng nhu
cau cla xa hdi can tiép tuc si dung céc vat liéu
truyén thdng nhw gé rirng tw nhién, gach nung, tAm
lop fibro xi mang, déng thoi phat trién cac loai vat
liéu xay dwng maéi than thién v&i moi trvdng.

NGi dung cua nghién clru la khdo sat kha nang
st dung s¢i day dé ché tao BTCS bang cdng nghé
trén - dac dat mét sb yéu cau co ban trong bang 1.

3. Vatliéu
3.1 Chét két dinh

O Viét Nam c6 2 loai xi méng thwong phdm
chinh dwoc nhiéu nha may san xuét la Xi mang
podc lang (PC) va xi mang podc lang hén hop
(PCB). V&i muc dich tang tinh &ng dung trong
nghién ctru s dung xi mang Nghi Son PC40. Xi
mang PCB40 c6 cac tinh chat dat cac yéu cau cla
xi mang podc lang hén hop quy dinh trong TCVN
6206: 2009.

3.2 Cét liéu

Trong thanh phan dinh hwéng BTCS cia Hiép
hdi BTCS thé gi¢i (GRCA) khuyén céo s dung cbt
liéu 1a cat qua sang 2,5 mm [2, 10]. Trong nhiéu
nghién clru str dung cat qua sang 2,5 mm; Mo dun

Soi day

Chiéu dai soi day 18 mm

dd 1on Mn = 3,1; Khéi lwong riéng: 2,65 g/cm?; Khéi
lwong thé tich xp: 1.435 kg/m®.

3.3 Phu gia héa hoc

Phu gia gidm nwéc 1a mot thanh phan quan
trong clia BTCS thi cong bang cong nghé tron - duc.
Trong thi nghiém nghién cru dé tai st dung phu gia
LK-1G gbc polycarboxylate do Vién KHCN Xay
duwng san xuét 1a phu gia siéu déo cham dong két
loai G theo TCVN 8826 : 2011. M6t sb tinh chét cla
phu gia LK-1G nhw sau: D6 pH: 7+11; Ham lwong
chat kho: 15+18 (%); Gidm lwong nudc (khi gitr
nguyén do sut): 20+30 (%).

3.4 Nwére trén: Nwdc st dung trong nghién clru
thda man yéu ciu ctia TCVN 4506 : 2012.

3.5 Soi gia cwong

Soi tw nhién & Viét Nam rat da dang gdm cac
loai nhw soi c6 ngudn gbc thuc vat gdm: soi dira,
soi day, soi dra,... va ngudn gbc tw nhién gébm: soi
Bazan, s¢i amiang, s¢i aramid... Day la vat liéu gia
ré, mém, dai, dd béng va dwoc nghién ctru san xuét
thanh cac loai vai dia k¥ thuat va x& ly cai thién cac
tinh chat co ly dé s dung trong xay dwng. Hinh anh
va kich thwéc cla sgi day st dung trong nghién
ctru trinh bay trong hinh 2.

buong kinh D = 18,5 pm

Hinh 2. Soi day

3.6 Thanh phan BTCS va phwong phap nghién
ctru

Céc ndi dung nghién ciru cla dé tai thuc hién
theo cac tiéu chuén va phwong phép thi nghiém tiéu
chuén va phi tiéu chuan nhv sau:

Tap chi KHCN Xay dung - sé 1/2021

Khao sat danh gia hiéu qua clia cac loai soi gia
cwdng dwoc thwe hién ddi véi cwdng do chiu ubn
va cudng dd nén clha bé tong cbt soi. Thanh phan
BTCS dinh hwéng do hiép hoi BTCS thé gioi
(GRCa) khuyén c&o [10] dwoc trinh bay & bang 2
dwoi day:
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Bang 2. Thanh phén bé tong cét soi dién hinh

STT Tén nguyén liéu Don vi Khdi lwong
1 Xi mang PCB40 Nghi Son kg 1.000
2 Cat (qua sang 2,5 mm) kg 1.000
3 | Soi day (céc loai chiéu dai sgi 10 mm - 20 mm) 0 — 1% kg 0-20
4 | Phu gia siéu déo LK-1G (gbc PC): 1,2% — 2,0% lit 12-24
5 Nwc tron (dat d6 chay 150 mm — 275 mm) lit 260

Thi nghiém khao sat dwogc thwc hién theo
cédng nghé trén va duc. Ché tao mau ubn, bao
duwdng va thi nghiém uén mau dwoc thwc hién
theo BS EN 1170 - 1, 2 & 5. Cwong dd nén cla
BTCS dwoc duc trong khuén 50x50x50 mm, duwoc
bdo dwdng bang ngam trong nwéc dén tudi 3, 7,
28 ngay dé thi nghiém. Cwéng dd chiu udn cda
BTCS duwoc thi nghiém trén cac mau 400x50x16

(mm). M&i t& gdbm 6 vién mau thi nghiém cho 1
tudi.
4. Két qua nghién ctru

Trén co s& thanh phan bé téng dinh huwéng trong
bang 2 va vat ligu cu thé trén, thanh phan tho
nghiém khao sat nghién ctru ché tao BTCS duwoc
tinh toan va trinh bay trong bang 3 du¢i day.

Bang 3. Thanh phan vét liéu cho 1 m® BTCS day va két qua thi nghiém d6 chay

- K?n ';'E“ Ty l; - Ktmc“')i lwong vat liéu, kg ’ . |§22|g D6 chay
0 Xm Cat PG Nwoc Soi kg mm
1 SDO 0 1000 1046 24.0 260 0.0 2330 265.0
2 SD1 0.1 1000 1041 24.0 260 2.0 2327 260.0
3 SD2 0.2 1000 1035 24.0 260 4.1 2323 220.0
4 SD3 0.3 1000 1030 24.0 260 6.1 2320 176
5 SD4 0.4 1000 1024 24.0 260 8.2 2316 156
6 SD5 0.5 1000 1019 24.0 260 10.2 2313 115.0
7 SD6 0.6 1000 1013 24.0 260 12.3 2309 92
8 SD7 0.7 1000 1007 24.0 260 14.4 2305 82
9 SD8 0.8 1000 1002 24.0 260 16.4 2302 70

4.1 Ché tao va bao dwéng méu thir

Vat liéu dwgc cho vao may trén chuyén dung,
theo trinh ty sau: Cho xi mang va s@i vao may tron,
trén déu trong 03 phut; Sau d6 cho cat vao va tron
thém 3 phut; Tiép theo cho nwéc va phu gia vao va
tron thém 3 phdt. Sau khi tron, thi nghiém xac dinh
dd chay cta hén hop bé tong cét soi trwéc khi duc
mau dé thi nghiém céc tinh chét co ly. D6 chay cua
hén hop BTCS dwoc xac dinh theo BS EN 1170 — 1
[3].

MAu thi nghiém dwoc duc trong khudn chuyén

dung thanh cac tdm mau cé kich thwdc 500x

50

800x16 mm. Cac thm mau sau khi duc 24h duwoc
thao khudn va céat thanh céac thanh co6 chiéu réng
50+2 mm. Céac thanh mau dwoc bdo dwdng bang
ngam trong nwéc dén cac tudi 3, 7 va 28 ngay va
sau dé tién hanh thi nghiém uén theo BS EN 1770 -
4 & 5 [4, 5]. MAu dung dé& xac dinh cwdng dd nén
dworc duc trong cac khudn 50 x 50 x 50 mm.

4.2 Anh hwéng cua ham lwong soi day dén doé
chay ctia hén hop BTCS

Anh hwéng nay dwoc thé hién rd trong dd thi
dwéi day.
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Anh hwéng ctia ham lwong soi day dén d6 chay ctia hén hop BTCS
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Hinh 3. Anh hudéng ctia ham luong soi day dén do chdy cta hén hop BTCS

Két qua thtr nghiém cho thay khi ham luvong soi
tang, d6 chay cta hén hop BTCS gidm dan twong
¥ng. Quan hé nay c6 tinh tuyén tinh. Két qua nay
cling phu hgp v&i cac nghién clru cla cac tac gia
khac.

4.3 Anh hwéng cua ham Ilwong soi day dén
cwong dé nén cua BTCS

Véi cung ty 1€ N/X, bé tbng co6 cwdng d0 nén

gidm dan khi ham lwong soi day trong thanh phan
tang. Bé tong chra 1% sgi day co cwong dd nén chi
bang 75,6% cla bé téng dbi chirng. Su suy gidm
cwong do nén khi ham lwgng soi tang 1én chirng té
dd chac dac cla mau bé tong c6 soi gidm dan. Sy
phat trién cwdng dd nén clia cac mau thi nghiém co
soi va khong cé soi twong tw nhw nhau. Cac két
qua thi nghiém dwgc trinh bay trong bang 4 va cac
dd thi hinh 4 dwéi day.

Bang 4. Anh hudng ham luong soi day dén cudng dé nén ctia BTCS

STT hli<éyu Tsyo!|e Rs R7 S Ros Ty 18

mau % MPa Ri/Ro MPa RiRo MPa RiIRo Ra/Ros | RilRas
1 SDO 0 63.5 100% 73.8 100% | 86.8 | 100% | 73.1% | 85.0%
2 SD1 01 | 612 96.4% 704 | 954% | 848 | 97.6% | 722% | 83.1%
3 SD2 02 | 588 92.6% 68.2 | 924% | 825 | 951% | 71.2% | 82.6%
4 SD3 03 | 579 91.1% 66.3 | 89.8% | 805 | 92.7% | 71.9% | 82.4%
5 SD4 04 | 559 88.0% 639 | 865% | 77.8 | 89.6% | 71.8% | 82.1%
6 SD5 05 | 547 86.1% 604 | 81.8% | 742 | 855% | 73.7% | 81.3%
7 SD6 06 | 519 81.7% 583 | 79.0% | 71.0 | 81.7% | 73.1% | 82.2%
8 SD7 07 | s16 81.3% 56.8 | 76.9% | 68.7 | 792% | 751% | 82.6%
9 SD8 08 | 506 79.7% 56.2 | 76.1% | 66.8 | 76.9% | 75.8% | 84.1%

Két qua trén dd thi cho thay, cac thanh phan co
cung lvong nuwéce (cung ty 1€ N/X) nhwng véi ham
lwgng soi tang dan tr 0 — 1% cho cuong dd nén
cta BTCS gidm dan twong ng & tat ca céac tudi.
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Quan hé nay cé xu hwéng tuyén tinh.

Su phat trién cwéng do vira & tudi 3, 7 ngay dat
twong ng 85% va 91% so v&i cwdng dd nén & tudi
28 ngay cla tat ca cac mau thi nghiém.
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Anh huéng ciia ham lugng soi day dén cudng d6 nén caa BTCS
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Hinh 4. Anh hudng cta ham lwong soi day dén cudng d6 nén ctia BTCS

4.4 Anh hwéng cua ham lwong soi day dén
cwong dé chju uén cua BTCS
Cuwdng d6 chiu udn dwoc thi nghiém trén céac
thanh mau 400 x 50 x 16 mm bang may kéo ubn
van nang SHIMADZU (hinh 6) theo BS EN 1170:
2004 - 4 va 5. Mau dwoc ubn theo so dd hinh 5 va
hinh 7. Két qué udn dwoc trinh bay trén bang 5 va
hinh 8 dwd&i day.
Xac dinh &ng suét pha hay §:
Fmor x L
T brdr2

trong do:

Fmor — lwc udn pha hay (N);

Kéo vit li¢u nhyra,
day kim loai, g6

Kéo vit ligu
cao su, nhya

Ga nén
vat ligu diic bigt

s
Ubn 3 diém vat ligu 0i (GRC)

composite, epoxy

it

Hinh 6. May kéo uén van ndng SHIMADZU
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L - khoang cach gbi uén (mm);
b - chiéu rong thanh mau (mm);

d - chiéu day mau tai vi tri uén gay (mm).
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Hinh 7. Uén mdu BTCS
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Két qua thi nghiém udn mau trén may Shimadzu dwoc thé hién trén biéu db hinh 8.
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Hinh 8. Biéu dé uén mau BTCS day

Bang 5. Anh hudng ham luong soi day dén cuong dé chju ubn ctia BTCS

Ky Ty lé Cudng d6 chiju ubn
STT hléu SQ’i R3 R7 Rzg T)’/ |é
mau % MPa RiRo MPa Ri/Ro MPa Ri/Ro Ra/R2s R7/R2s
1 SDO 0 7.7 100.0% 8.7 100.0% 9.8 100.0% 78.4% 88.6%
2 SD4 0.4 8.9 116.1% 10.4 119.6% 12.4 126.3% 72.1% 83.8%
3 SD6 0.6 9.2 120.1% 10.4 119.4% 12.4 126.2% 74.6% 83.8%
4 SD8 0.8 8.2 106.1% 9.1 105.0% 10.9 111.6% 74.5% 83.3%

Két qua & bang 5 cho thdy, véi ham lwong soi

day trong thanh phan bé téng ting dan, cwdng do
chiu udn ctia BTCS téng dan va dat gia tri cao nhat
khi ham lwong soi khoang 0,6% & tat ca cac tudi,
sau dé cwong do chiu ubn c6 xu hwéng gidm dan
khi ham lwvong soi tdng 1én. Két qua nghién ciru nay
phu hop véi két qué nghién clru cla tac gid nuéc
ngoai. Sw gia tdng cwdng dd chiu ubn cia BTCS
dwoc hiéu nhu sau:
- Céc soi day c6 trong thanh phan BTCS da hép
thu cac rng suét kéo, bac cau qua cac vét nit sinh
ra khi (ng suét kéo phat sinh trong bé tédng va lam
téng cwéng do chiu udn cia BTCS;

- Vé&i ham lwong soi tang dan, sé lwong soi tham
gia hap thu (rng suét kéo tang 1&n nén cudng dd
chiu uén ctia BTCS tang dan. Tuy nhién v&i su gia
tang ham lwong soi dén mic nhéat dinh (> 0,6%)
cung v@i sy suy gidm cwong dd nén, sy gia tang do
réng, xbp trong cAu tric ctia BTCS tang l1én, khi d6
cwong do chiu ubn ctia BTCS gidm dan. Cudng do
chiu ubn cta BTCS cé ham lvong soi 0,6% & tudi
28 dat 12,4 MPa tang nhiéu nhat bang 26,2% so Vi

mau khéng c6 soi.
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Hinh 9. Anh huéng cta ham luong soi day dén cuong dé chiu udn coa BTCS
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4.5 Twong quan gitra cwong dé nén va cwong dé chju uén cia BTCS day

Anh huéng clia cwdng dd nén dén cuong d6 chiu udn ctia BTCS dwoc khéo sat va trinh bay trén bang 6

va db thj hinh 10 duéi day.

Bang 6. Tuong quan giita cuong dé nén va cuong dé chiu uén ctia BTCS day

Ky hiéu mau/Ham lwong soi
STT Chi tiéu D\c,’i’” SDo SD4 SD6 sDs
0 0,4% 0,6% 0,8%
1 R3 nén MPa 63.5 55.9 51.9 50.6
2 R7 nén MPa 73.8 63.9 58.3 56.2
3 R28 nén MPa 86.8 77.8 71.0 66.8
4 R3 uén MPa/ % 7.7/100 8.9/115 9.2/119 8.2/106
5 R7 uén MPa/ % 8.7/100 10.4/120 10.4/120 9.1/105
6 Ros uén MPa/ % 9.8/100 12.4/127 12.4/127 10.9/111
7 R3 u6n/R3 nén % 12.1% 16.0% 17.8% 16.1%
8 R7 uén/R7 nén % 11.8% 16.3% 17.8% 16.2%
9 Rosg uén/R28 nén % 11.3% 15.9% 17.4% 16.4%

Quan hé gitra ham lwgng soi day va cuwong do
chiu uén ctia BTCS dwoc trinh bay trén dd thi dwdi
day. Két qua trén cho thay & tudi 3 ngay cwdng dod
chiu ubén cta BTCS cao nhét khi ty 1& soi trong
khoang 0,4% - 0,6%. Sy phat trién cwdng dé chiu
udn clia BTCS ciing twong tw nhw cwédng dd nén.

Két qua cho thay v&i sy gia tdng cudng do nén,

cwong d6 chiu ubn ctia BTCS (cé cung ham luwong
soi) tdng Ién. Quan hé nay cé xu hwéng tuyén tinh.
Két qua nay phu hop véi quy luat. Thanh phan dbi
chirng (khéng co s@i) c6 s gia tang cwong d6 chiu
udn thdp hon so véi cac thanh phan cé sgi (géc
nghiéng clia dd thi nhd hon). Két qua nay ciing phu
hop v&i quy luét.
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Hinh 10. Tuwong quan gitra cuong dé nén va cudng dé chiu uén ctia BTCS day

Nhén xét:

- Ham lwvgng s¢i day trong bé tong tang ttr 0,4% -
0,8% lam gidm cwéng d6 nén cia BTCS & tat ca
céc tudi;

- Sgi day s dung trong nghién ctru lam tang
cwdng d6 chiu ubn cla bé tong & céac tudi 3, 7, 28

54

ngay va hiéu qua cao nhat khi ham lwong soi tir
0,4% - 0,6%, khi d6 cuwéng d6 chiu udn ctia BTCS
tang thém 26,3% so vé&i mau khéng co soi;

- V6i ham lwong soi day tr 0,6% - 0,8% twong
quan gitva cwéng dd chiu udn va cudéng d6 nén cia
BTCS tang thém tir 6,1% - 5,1% so v&i bé téng
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khong c6 soi.

Két qua thi nghiém BTCS day néi & tudi Ion
nhét 1a 28 ngay. O tudi dai ngay, soi day la soi thuc
vat nén cé kha nang bi phan hdy trong moi treong
kiém cla bé téng nén dé dadm bao dd bén lau dai
can cé cac phwong an x& ly soi [1, 8, 9] va th
nghiém BTCS & tudi dai ngay dé kiém chirng.

5. Két luan va kién nghi

- C6 thé st dung s¢i day dé ché tao BTCS bang
coéng nghé tron - dlc dat yéu cau vé cudng dod chiu
ubn (LOP & MOR) ciia BTCS cép 10 (Grade 10
theo GRCa);

- Do soi day c6 ngudn gbc thuc vat nén dd bén
trong moéi trwong kiém khong cao & tudi dai ngay
nén can nghién ciru dd bén lau cta BTCS day dé
dam bao chat lwong lau dai ctia cong trinh.
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