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TOM TAT

Nghién curu trong bai bdo nay tdp trung danh gia sw anh huong cua do cung soi thép toi
cuong do chiu nén cua bé tong. Thong qua cdc thwc nghiém, nhom nghién ciru da phat hién
ra rang viec b6 sung soi thép vdo bé tong co thé cdi thién dang ké cwong dé chiu nén ciia né,
Vvéi diéu kién do cung soi thép dwoc kiém sodt hop ly. Cu thé, thi nghiém cho thay khi tron soi
thép véi dé ciing tir gdp 150 lan dé ciing bé téng thi cwong dé chiu nén ciia bé tong ting lén
déng ké so voi bé tong khong ¢ soi thép. Tuy nhién, khi do cirng soi thép nho gia tri nay thi
cuong do chiu nén ciia bé tong bdt dau bi danh hwéng tiéu cuwc, dan dén viéc giam cuong do
chiu nén mét cach dang ké. Ty 1é cwong do chiu nén ciia bé tong giam di ciing ‘tuwong dong VOl
ty 1é do cing soi thép bi giam di. Tir nhitng két qud thu dwoc, nghién ciru dé xudt rang viéc
s dung o1 thép trong bé tong la mot phicong phdp kha thi dé cdi thién cwong do chiu nén,
nhung can dwge diéu chinh can thin vé ham lwong va chiéu dai dé dam bdo dé citng cia soi
nham tranh anh hieong tiéu cue dén tinh cwong dg chiu nén ciia bé tong.

Tw khéa: bé tong, cuong do chiu nén, do cing, soi kém, thi nghiém.
ABSTRACT

The research in this paper focuses on evaluating the impact of steel fiber stiffness on the
compressive strength of concrete. Through experiments, the research team discovered that
adding steel fibers to concrete can significantly improve its compressive strength, provided
that the fiber stiffness is properly controlled. Specifically, the experiments showed that mixing
steel fibers with a stiffness 150 times that of the concrete resulted in a significant increase
in compressive strength compared to concrete without steel fibers. However, when the steel
fiber stiffness was below this value, the compressive strength of the concrete began to be
negatively affected, leading to a substantial decrease in compressive strength. The rate of
decrease in concrete compressive strength corresponded with the reduction in steel fiber
stiffness. Based on these findings, the study suggests that using steel fibers in concrete is
a viable method to enhance compressive strength, but it requires careful adjustment of the
fiber content and length to ensure appropriate stiffness and avoid negative impacts on the
concrete’s compressive strength.

Keywords: concrete, compressive strength, stiffness, steel fibers, experiments.

1. GIOI THIEU cac tai trong dong phuc tap khién vat liéu bi
nat. Hon nita, bé tong lam theo cach truyén
thong khong dui bén. Gan day di co nhidu
cudc nghién ciru nham tim ra giai phap cho
van dé nay, nhiéu cach tiép can khac nhau,

Co rat nhiéu yéu t0 c6 thé dan dén cac vét
nut trong két cau bé tong nhu cuong do kéo -
nén kém cuia bé tong, dd co ngot, tir bien hoac
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nhu du tng luc cho cbt thép, str dung cac chét
phu gia chong co ngét hodc dit cac loai cot
liéu dic biét vao cac khu vuc nhat dinh....
Nghién ctru ndy huéng dén cach tiép can lién
quan dén viéc gia cobé tong béng so1, dac biét
1a so1i thép.

Viéc gia ¢b ¢o thé duoc thuc hién béng
nhiéu loai soi khac nhau, bao gém so1 thép,
soi carbon, soi thuy tinh, sgi nhya, sgi thuc
vat va cac loai sgi khac. Tuy nhién, s¢i thép
12 mot lya chon thiét thuc hon s¢i carbon va
soi thuy tinh do gid thanh thip hon va kha
nang chiu luc cao hon so vdi soi nhya va soi
thuc vat. Mot trong nhiing loai soi thép duogc
st dung rat phd bién va quan trong trong xay
dung 13 soi kém budc — 13 mot bién thé cua
thép cacbon, dugc ché tao dic biét dé dap tng
nhu cau da dang cta cac dy an xay dung va
cudc sdng hién nay.

Nam 2019 da c6 nhiéu nghién ctru thuc
nghiém vé dam bé tong cdt thép da duogc tién
hanh va céac két qua sau d6 da duoc xac minh
thong qua viéc st dung md hinh s cua phan
mém ANSYS. Cac nghién ctiru nay khao sat
anh huong cua viéc thay doi s6 luong soi
thép Dramix trong bé tong, dudong kinh va sd
luong thanh thép, khoang cach giita cac cdt
dai, v.v. Két qua ctia nghién ctru thyc nghiém
va mod phong s cua ANSYS déu thong
nhat v6i nhau. Cac nghién ctru chimg minh
tinh hi¢u qua cua cac thanh thép Dramix gia
cuong, bé tong dugc tang cuong, it bi nit hon
va duogc cai thién theo nhiéu cach khac nhau
[1-7]. Cac nghién ctu tiép theo vé mai vo
cong vdi cac lop bé tong kép da chirng minh
dugc tac dung gia cuong va giam thiéu cac
vét nirt ciia bé mat méi vo. Nghién ctru nay da
dua ra giai phap dé stra chita bé mit bé tong
bi nirt bang cach thém vao mot 1p bé téng soi
thép [8-10].

Torres JA va Lantsoght EOL da thuc hién
thuc nghiém nham xem xét ham lugng soi anh
huong nhu thé nao dén cuong d6 udn cia dam
bé tong cot soi thép khong co dai. Két qua
nghién ctru nay da chi ra rang soi thép co thé
chbng cit trong cac tim va dam duoc gia cb
chic chian ma khong can dai giap ndi lién cho
cac vét nut cat, ting kha niang chéng cit va
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ngan ngua sy pha huy gion. Hon nita nghién
clru con dé xuat bd sung cac quy dinh vé bé
tong ¢t soi thép vao ACI 318-14, Eurocode 2
dé tang cuong st dung trong nganh xay dung
[11].

Duya trén cac két qua nghién ctu trén da
minh ching tinh hitu hi€u cta sg¢i thép trong
viéc tdng cuong kha ndng chiu luc va gidam
thiéu vét nit cua bé tong. Tuy nhién cac
nghién ctru trén chua dua ra cac yéu t6 can
thiét dé lya chon hinh dang kich thudc cua soi
thép dugc dua vao két ciu. Mot trong cac yéu
td ddc biét can xem xét 1a do cung cua so1i thép
khi dua vao bé tong. Do d6, nghién ctru nay
s€ xem x€t ba loai sgi véi do cung khac nhau
nham xem xét anh hudng cua do cimg soi kém
¢ dang thanh chiu kéo nén doc truc dén cuong
do chiu nén cua bé tong. Nghién ctru nay thay
thé soi thép Dramix bang diy thép 1mm lan
lugt ¢6 chicu dai 1a 30mm, 40mm va 50mm
v6i1 ham lugng 1a 2%.

2. PHUONG PHAP NGHIEN CUU

Nhom s& tién hanh dic cic mau bé tong
lap phuong c6 kich thude 15x15x15 cm dé so
sanh cuong d) chiu nén cua bé tong khong
¢ va co soi kém phan tan. Toan bo cac mau
bé tong duoc thyc hién sir dung cip phéi theo
Bang 2 véi mac bé tong 1a 250. Cac mau ding
sau khi dtc déu duoc bao dudng trong 28 ngay
tir lac dtic dén ngay thir nghiém mau

2.1. B¢ cung cua soi kém:

Do cung co thé chi muc d6 chiu dung cua
vat lidu ran ddi véi luc tac dung vao. Ddi véi
mot vat thé dan hdi thi ngoai md dun dan hoi
ra dg cimg con phu thudc vao céc kich thudc
vat ly cling nhu hinh dang cia vét li¢u do. Cu
thé ddi voi mot phan tr dang thanh tiét dién
tron do cung co thé duoc xac dinh nhu sau:
_EA _EzxD’

L 4L

trong do: E 1a mo6 dun dan hoi cua vat lidu
(don vi: N/mm>); A 1a dién tich mat cat ngang
(don vi: mm?); L 13 chiéu dai cua vt liéu (don
vi: mm).

k

V6i chiéu dai L 1an luot 1a 30mm, 40mm
va 50mm; duong kinh sgi kém D = 1Imm va
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mo dun dan hoi thép 1dy E = 21.10* N/mm?
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So1 kém stir dung dugc thé hién trong Hinh

thi ty 1¢ do cung cta soi kém giam di khi tang 2 va Bang 3 bén dudi:

chiéu dai nhu bang bén dudi:

Bang 1: D6 cung soi kém

Chidu dai soi kém 1’()[&5/;&;% Ty l(ih‘%iém
30 mm (ESX?JO) 100
omm | Gl |7
somm | 0% |6

2.2. Thanh phan nguyén vt liéu:

Bé tong dugc dung thuc hién dac mau 13
bé tong thong thuong 1a mot hdn hop gom:
cat, da, xi ming va nudc. Hon hop nay dugc
tron theo cip phdi duogc thiét ké véi mac bé
tong 1a 250 duoc thé hién trong Hinh 1 va
Bang 2 bén dudi:

b) 30mm d) 50mm

¢) 40mm
Hinh 2. Soi kém

Bang 3: Dg bén cua soi kém

Do bén
300-400 N/mm?

Duong kinh

1 mm

Céc thiét bi st dung dtic mau va do luong
nguyén lidu.

;! §
b) Cat ¢) ba a) Cét b) D4
Hinh 1. Thanh phén c6t liéu duc mau lap Hinh 3. Tien hanh can cat va da
phuong
Bang 2: Thanh phan cip phdi trong 20 lit
bé tong
Nguyén liéu Khdi lugng (kg)
Nudc 3,86
Xi mang 8,18
ba 26,38
fl . a) Xi mang b) Kém
Cat 8,03 Hinh 4. Tién hanh can xi ming va kém
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e 2 Hinh 8. Két qua kiém tra cuong do mau

b) Dung cu do dd sut ¢) Mdy tron bé tong Két qua kié{n tra cuong do chiu nén cua
Hinh 5. Céc thiét bi hd trg duc mAu bé tong bé tong dugc thé hién qua Bang 4 va Hinh 9

. L . . bén dudi:
3. KET QUA VA THAO LUAN

. Bang 4: Cuong do chiu nén cua bé tong
3.1. Ket qua nghién ciru

, £, L A 1A A A Cuong do | Giatri
Tinh chat‘cua quraktrlnhAtrQn bAe ton{g,r la rat TT Teén mau chiunén | trung binh
quan trong va tao di¢u kién thudn lgi trong (Mpa) (Mpa)
cac cong tac lién quan trong qua trinh str dung | Soi kém 0% 783
bé tong. Bé tong cdt soi kho tron 1An va khé grremT :
do hon bé tong thong thuong. Tuy nhién cac Mau 1 27,13
phuong phap van phai dam bao tinh chat cia Mau 2 27,84
bé tong cot sgi thep. SFY sai lam co the dan Miu 3 28.52
deén két qua 1a pha hoai thanh phan bé tong -
R A~ A £ \ Ay , 2 |Soi kém 2%, 3 cm 32,80
va nhu vdy s€ gdy mat cuong d¢ va tinh déo .
cua bé tong. Mau 1 32,57
Qué trinh dic céc té miu bé tong, bao Mau 2 32,69
dudng va tién hanh do cudng dd chiu nén Mau 3 33,15
duoc thé hién qua Hinh 6,7 va 8 bén dudi: 3 | Soi kém 2%, 4 cm 26,08
Mau 1 25,13
Méu 2 25,42
Mau 3 26,69
4 | Soi kém 2%, 5 cm 21,73
Mau 1 21,22
. R Mau 2 21,92
a) Lam phang bé mat b) Dan thong tin mau ~
o ;X A oa Mau 3 22,05
Hinh 6. Qua trinh duc mau bé tong
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Cuong 4
(Mpa)
35
33
31 1
29 4
27 4
25
23
21
19
17
15

®Viénmiul ®Viénmiu2 ¥ Vién miu 3

32.57 32.69 3315

2122 21.92 22.05

Cép phdi
(Loai)

Chiéu dai 4cm Chiéu dai Scm

Chiéu dai 3cm

Hinh 9. Cudng do chiu nén ctia mau bé tong

Két quéa cho thay su giam manh cuong do
chiu nén cta mau bé tong khi chiéu dai soi
kém duogc tang lén.

Trong lugng trung binh cia cac to mau
trudc khi thi nghiém do cuong do chiu nén
dugc thé hién nhu Hinh 10 bén dui:

9
804 8.16
7.98 I I

Mau 0% Mau 2% Mau 2%
Khong soi Soi 3cm Soi 4cm

8.5
8.10
8

7.5

Khéi lvgng (kg)

7

6.5

6
Mau 2%
Soi 5cm

Loai t6 mau
Hinh 10. Trong lugng trung binh ctia mau
bé tong
Trong luong ciia cac mau bé tong co su
chéch 1éch khong dang ké. Ty 1€ chénh 1éch
gifta mau nhe nhat va ning nhat chi 1a 3,15%.

3.2. Thao ludn

Ta c6 thé dé dang nhan thdy rang cuong do
nén clia bé tong duogc cai thién dang ké véi ham
luong soi 14 2% va chiéu dai 30 mm. Tuy nhién
khi chiéu dai soi kém tang 1én 40 mm thi cudng
d06 bé tong thay ddi gan nhu thay doi khong dang
ké so voi mau ham lugng 0% va giam manh tir
32,80 MPa xudng chi con 21,73 MPa khi chiéu
dai soi kém tang ttr 30 mm 1én 50 mm.

Diéu nay cho thay khi soi kém chi co tac
dung tang cuong do bé tong khi dat mot do
cung nhat dinh, néu do cing s¢i kém khong
dat mot mirc nhat dinh chang nhiing khong
giup tang cuong do nén cua bé tdng ma con
gay hiéu ng x4u lam giam manh cudong do
nén cua bé tong.
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Viéc chon ham luong sgi kém & mue 2%
nham dam bao kha nang lam viéc tot nhat gitra
thép va bé tong ¢ nhicu loai két cau khac nhau.

Thi nghiém nay chi xem xét d cting doc
truc cua soi kém voi két cau dang thanh va
cting khong di xa hon vi¢c phan tich sy phan
phdi ctia soi kém trong khdi bé tong. Ngoai
cac muyc tiéu da dat duoc, nghién ciru nay van
con ton tai nhitng vin dé vé& do day, su bién
dang cua s¢i1 kém va céac dac diém khac cua
bé tong.

Biéu d6 so sanh ty 1€ do cung soi kém
giam di va ty 1& cuong d§ chiu nén ctia mau
bé tong giam di dwoc biéu hién nhu Hinh 11
bén duoi:

SO SANH TY LE GIAM CUONG PO CHIU NEN
CUA BE TONG VA PO CUNG SOI KEM
110

105 168
100
95
90
g 85 79
w 80
Fs 66
70
65
60
55
50
Sgi k&m 3cm Sqi kém 4cm S@i kEém 5cm

—+—Cuwong do chiu nén bé tdng —e— Do cirng soi kém
Hinh 11. Biéu db ty 18 giam cuong d6 chiu nén
cua bé tong va do cing sgi kém
Bi€u d6 nay cho thay ty 1€ d6 cung sgi
kém va cuong do chiu nén cua bé tong déu
giam ¢ mot muc d§ gan nhu twong dong nhau.

Trudc do6 tac gia L.T.Q. Khai [1] da su
dung soi kém Dramix voi chiéu dai 30mm véi
cuong do kéo 1én dén 1100 MPa 16n hon 500
lan so v6i bé tong va ham luong lan luot 1a
0% - 4% - 8%.

Hinh 12. S¢i kém Dramix [1

]
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Két qua d3 mang lai hiéu qua tich cuc
trong viéc giam hinh thanh vét nit. Viéc nay
g6p phan cho thiy rang néu soi kém du cing
thi ta c6 thé ting ham luong ma van mang lai
hi¢u qua.

Véi truong hop bé tong str ¢t soi mém
hon soi k&m nhu cdt soi thuy tinh, polyvinyl
alcohol(PVA), bazan... thi tc gia N.V. Huynh
da cong b bai bao “Nghién ciru st dung soi
PVA va sgi Bazon trong san xuat tim phang
xi ming — soi”. Két qua nghién ctru cho thiy
v6i cac sgi mém thi cuong do bé tong s& giam
manh khi ham lugng soi vuogt qua 2% [11].

4. KET LUAN

Sau khi két thic thi nghiém, két qua
nghién ctru cho thdy cuong do nén cua bé
tong duoc cai thién khi day thép dugc thém
vao c6 do cing doc truc 16n hon khoang 150
lan cudng d6 chiu nén cua bé tong vao. Tuy
nhién, néu d6 ctng soi kém thap hon gia tri
nay thi viéc thém vao sgi kém con gay ra hi¢u
mg xau lam giam di cuong do chiu nén cia
bé tong dang ke.

Viéc tang chiéu dai soi kém dan dén giam
d6 cing, viéc nay dan dén soi k&m d& bj bién
dang hon dudi tdc dong cua lyc thi nghiém, su
truong no cua bé tong.

Ty 1€ gidm cua cuong do chiu nén cua
bé tong va do cimg cua soi kdm gan nhu
bang nhau.
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nhom thuc hi¢n Nghién ctru khoa hoc nay.

TAI LIEU THAM KHAO

[1] Lam TQK, Do TMD, Ngo VT, Nguyen
TC, Huynh TP, “Numerical simulation and
experiment on steel fiber concrete beams,”
J Phys Conf Ser 1425:012007, 2020. DOI:
10.1088/1742-6596/1425/ 1/012007

[2] Lam TQK, Do TMD, Ngo VT, Nguyen TTN,
Pham DQ, “Concrete grade change in the
layers of three-layer steel fibre reinforced
concrete beams,” J Achievements Mater
Manuf Eng 102(1):16-29, 2020. DOI:

95

S6 11 (12/2024)

10.5604/01.3001.0014. 6325

[3] Do TMD, Lam TQK, “Design parameters of
double layers steel fiber concrete beams,”
Lecture Notes Civil Eng 130:299-321, 2021.
DOI: 10.1007/ 978-981-33-6208-6_30

[4] Do TMD, Lam TQK “Design parameters of
steel fiber concrete beams,” Mag Civil Eng
102(2),2021. DOI: 10.34910/MCE.102.7

[5] Do TMD, Lam TQK, Ngo VT, Nguyen TTN
“Two-layered steel fiber concrete beam with
concrete grade change in layers,” Lecture
Notes Civil Eng 202:427-443, 2021. DOIL:
10.1007/978-981-16-6978-1_34

[6] Do TMD, Lam TQK “Cracks in single-layer
and multi-layer concrete beams,” Transp Res
Procedia 63:2589-2600,2022. DOI: 10.1016/
j.trpro.2022. 06.298

[7] Lam TQK, Do TMD “The behavior of RC
beams strengthened with steel fiber concrete
layer by ANSYS simulation,” Adv Civil Eng
4711699, 2023. DOI: 10.1155/2023/4711699

[8] Lam TQK, Do TMD “Analysis of nonlinear
material and steel fiber content in the double
layers concrete shell,” AIP Conf Proc
2283:020008, 2020. DOI: 10.1063/5.0024892

[9] Do TMD, Lam TQK, Nguyen TTN, Ngo

VT, Vu HH, Nguyen TC, Doan VD “Initial

parameters affecting the multilayer doubly

curved concrete shell roof,” Adv Civil Eng

7999103, 2021. DOI: 10.1155/2021/7999103

Lam TQK, Do TMD (2023) “Experiment and

simulation analysis on full scale double-layer

concrete shell,” Comput Concr 31(1):9-21,

2023. DOI: 10.12989/cac.2023.31.1.009

[11] Nguyen VH, Trinh MD, Ninh XT, Nguyen
QA (2021), “Nghién ctu sir dung sgi PVA va
s¢i bazan trong san xuat tam phang xi mang
so1,” Tap chi vat liéu va xdy dung, 2021.

[12] Torres JA, Lantsoght EOL (2019) Influence
of fiber content on shear capacity of steel
fiberreinforced concrete beams. Fibers 7(102).
DOI: 10.3390/fib7120102

[13] TCVN 7570 (2006) Aggregates for concrete
and mortar-Specifications. Vietnam standards

[14] TCVN 6260 (2009) Portland blended cement-
specifications. Vietnam standards

[15] TCVN 8828 (2011) Concrete-requirements
for natural moist curing. Vietnam standards

[16] TCVN 3118 (1993) Hardened concrete-test
method for compressive strength. Vietnam
standards

10.



