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Tém tit

Nham nghién ctru cudng do ctia bé tong cdt soi phuc vu cong tac ché tao cac tAm bé tong
duc sin, nhém nghién ctru st dung cap phdi vira theo tiéu chuin Mac 150 v6i ham lwong mot
khéi vira: 380 kg xi mang; 1.028 kg cat va 270 kg nudc. Dé danh gia ham luong cdt soi dén
cuong do cua bé téng, nhom nghién ciru st dung cbt soi thép chiéu dai 5 cm; duong kinh 0,3 mm
dé duc 3 to hop mau chira ty 18 cdt soi thép trén khéi lwong xi méing lan luot 13 0%; 3,3%; 6,6%.
Céc thi nghiém x4c dinh cudng d6 khang nén, cudng d6 khang udn va cuong do khang kéo da
duoc thuc hién. Két qua thi nghiém cho thiy rang khi ham lugng ¢t soi thép ting thi cudong do
khang nén, cudng do khang kéo va cuong do khang udn ting. Gié tri cudng do khang nén cta
cac to hop mau 3,3% va 6,6% ham luong cbt thép trén xi ming ting so voi mau khong cbt thép
lan luot 12 14% va 16%. Tuong ty, su gia ting cudng do khang udn gitta mau c6 ¢t thép va
khong c6t thép 13 10% va 17%. Dbi voi cuong do khang kéo thi su gia ting cudng do lan luot 1a
13% va 15%. Vi sy gia ting cuong d6 khi thém vao ham luong cdt thép, bé tong cdt soi co thé
duoc su dung dé duc céc loai bé tong dang tam dé phuc vu xay dung.

Tir khéa: bé t6ng cot soi; cuwong do khdng uén bé tong; cuong dé khdang kéo bé tong.

1. Giéi thiéu chung

Hién nay, bé tong dugc sir dung pho bién trong cdc cong trinh xay dung. B& tong c6 uu diém
1a ¢6 kha nang lam viéc tbt voi cot thép trong két cau bé tong cot thép; dat dugc yéu cau k¥ thuat
do thiét ké dé ra; kha bén viing va on dinh dudi thoi tiét mua, nang, nhi¢t d§, do am va co gia
thanh hop 1y. Bén canh nhitng wu diém trén thi bé tong ciing dé phat sinh cac vét niit do co ngot,
cuong do chiu kéo, chiu udn, ddo mai mon va kha nang chéng va dap kém. Vi vy, can phai bd
sung nghién ctru cac loai vat liéu méi c6 kha nang khic phuc nhimg nhugc diém trén cua bé
tong. Giai phap ting cuong kha ning chiu luc ciia bé tong thong qua viéc thay d6i mot sd tinh
chét co ly cua vat li€u, nhu tron thém vao bé tong cac loai sgi 1a mot y tuong dang dugc quan
tam nghién ctu trén thé gi¢i. Cung véi nhu cAu st dung vat li¢u bé tong ¢t soi, nhom nghién ctru
da tién hanh nghién ctru dic diém cua bé tong cdt soi thép va cac tinh chat co hoc cua ching dé
phuc vu cong tac ché tao cic tim bé tong mong ché tao sin.

Trén thé gidi, bé tong cdt soi da dugc nghién ciru rong khip trong nhiéu thap ky qua, di co
nhiéu nha khoa hoc nghién ctru vé kha ning tng xir ctia bé tong cot soi tir trang thai hdn hop dén
rin chic va do bén cuia bé tong cdt soi trong nhing diéu kién lam viéc khac nhau. Majumdar va
Nurse (1974) da gioi thi€u bé tong cdt soi thuy tinh nhu 12 mot loai vat liéu hdn hgp méi. Nghién
ctru di chi ra ham lugng t6i wu cia cdt soi v6i cuong dd khang uén cta bé tong va ngoai sy gia
tang vé d6 bén thi kha nang chdng chay ctia bé tong ciing dugc cai thién dang ké. Rudnov va nnk
(2016) da nghién ctru cac tinh chat ciia bé tong cbt soi véi cac loai soi thép, soi thily tinh va soi
polypropylene. Két qua nghién ciru da chi ra sy gia ting cuong do khang kéo cua bé tong. Qua
két qua nghién ciru cdc nha khoa hoc da chi ra rang d6 déo ciia hdn hop bé tong giam xudng khi
soi dugc dua vao trong hdn hop bé tong, sy giam xudng vé do déo cang ting khi ham lugng soi
tang 1én. Su suy giam vé do déo ctia hdn hop bé tong sir dung cac loai soi tong hop khac nhau s&
khac nhau. Do déo ctia hdn hop bé tong ¢t soi giam xudng khi chiéu dai soi ting 1én.

O Viét Nam, c6 nhiéu tic gia nghién ctru ché tao bé tong cbt soi va tmg dung bé tong cdt soi
trong mot s6 cac linh vuc x4y dung. Nguyén Van Chanh va Tran Van Mién (2003), Nguyén Vin
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Chénh (2003) d nghién ctru ché tao bé tong cdt soi trén nén vat liéu xay dung dia phuong nham
lam gia ting cuong do6 chiu kéo, udn va kha ning chéng va dap ciia bé tong. Cac loai soi duoc sir
dung nhu soi thép, soi polypropylene va soi bazan da duoc sir dung. Két qua nghién ctru da chi
ra su gia ting cudng do chiu nén, kéo, ubn va tinh déo dai ctia bé tong khi str dung cot soi.

2. Phuong phap nghién ciru

Nhom nghién ctru su dung phuong phap nghién ciru trong phong dé xac dinh mot so dac
trung vé do ben clia bé tong cot so1. Ngoai ra, dé c6 nhimg kién thirc co ban Ve bé tong cdt soi,
chung toi da tién hanh thu thap, tong hop, phan tich va danh gia cac tai licu dé tiép thu va ké thira
cac két qua nghién ciru trude ddy lién “quan dén viéc sir _dung bé tong cdt soi trong xdy dung.
Trén co s¢ do, nhom nghién ciru da tién hanh ché tao mau bé tong cdt soi va thyc hién cac thi
nghiém trong phong nham xac dinh cuong do khang nén, cuong d6 khang kéo va cuong do
khang uén ctia mau bé téng cbt soi.

2.1. Quy trinh ché tao

Trong nghién ctru nay, nhom nghién ciru sur dung cap phdi vira theo ticu chuan Mac 150 véi
ham luong mot khoi vira: 380 kg xi mang; 1.028 kg cat va 270 kg nudc. D€ danh gia ham luong
cot soi dén cuong do cua bé tong, nhom nghién ctru stir dung cot soi thép chiéu dai 5 cm, dudng
kinh 0,3 mm dé dac 3 t6 hgp mau chua ty 1¢ cdt soi thép trén khéi lugng xi mang 1an luot 13 0%;
3,3%; 6,6%.

Sau khi cac mau dugc duc xong thi qua trinh béo dudng mau s& duoc thuc hién, nham dam
bao cudong do cua bé tong phat trién 6n dinh va khéng géy ra su ran nut trong mau bé t6ng

Cac mau duc phai dugc bao dudng va dong ran gidng nhu bao dudng va dong ran cua két
céu san pham tuong tmg can kiém tra.

Céac mau dung dé kiém tra chét lugng bé tong thwong pham can dugc phu am va bao dudng
trong diéu kién nhiét d6 phong, sau do dugc thao khudn va bao dudng tlep trong diéu kién nhiét
d6 20 °C va do a am tir 95 - 100% cho dén ngay thir mau. Ddi véi cap phdi vira bé tong Mac 150
thoi gian giit mau trong khuon 1a 16 - 24 gio.

2.2. Cdc dic trung vit Iy va co hoc ciia bé tong cot soi

2.2.1. Pdc trung vt Iy ciia bé tong cot sgi

Khéi lwong thé tich ciia bé tong ciing 1a mot chi tiéu dung dé danh gia so bd muic do dic
chac cua cac mau bé tong véi nhau. Pong thoi day 1a mot chi tidu vat 1y can thiét dé tinh toan
trong lugng cuia cac két cAu bé tong. Dua vao két qua xac dinh nhom nghién ctru da xac dinh
duoc khdi luong thé tich trung binh ctia cic mau tuong Gmg voi ty 18 cdt thép trén xi & 0%, 3,3%
va 6,6% lan luot 1a 2.1, 2.15 va 2.25 t/m’. Su gia ting khdi luong thé tich cua bé tong khi tron
thém cbt soi v6i 3,3% va 6,6% lan luot 1a 2% va 7%. Diéu niy cho thay rang khi tron thém cot
soi vao vita bé tong voi ham luong cbt soi thich hop s& khong anh huong qua 16n dén trong
lwong ctia hdn hop bé tong thanh pham.

2.2.3. Bdc trung co hoc cua bé tong cot sgi

Cac thi nghiém xac dinh cuong d6 khang nen, cuong do khang pényé cuong do khang kéo
déa dugc thyc hién. Mau c6 thé ché tao bang cac cach khac nhau: lay hon hop bé tong da dugc
nhao tron dé duc miu hodc dung thiét bi chuyén ding khoan lay mau tir két cau co sin. Thyc
hién cac thi nghiém xac dinh cuong d6 kéo; cuong do udn va cuong do nén théng qua mau da
duoc duac s;an véi ty 18 cot soi thép 1an luot 13 0%; 3,3% va 6,6% véi thoi gian bao dudng la
28 ngay tuoi.

a) Thi nghiém xac dinh cuwong do khang nén

Thi nghiém nén don truc xac dinh cuong do ctia mau bé tong duge thyuc hién theo tiéu chuan
TCVN 3121-11:2003. Nhom nghién ctru da st dung may nén Digmax3 cua hang Controls tai
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phong thi nghiém Pia k¥ thuat cong trinh, B0 mén Dia chét cong trinh Truong Pai hoc Mo - Pia
chat, hinh 2. Thiét bi thi nghiém dugc van hanh theo co ché diéu khién tmg suat. Trong qua trinh
nén, toc do tang tai duogc diéu khién 1a 0.1 MPa/s. Qua trinh tang tai lién tuc cho dén khi mau bj
pha huy.

Déi véi thi nghiém nén thi ngoai bién dang co ngin theo phuong tac dung cua luc, bé tong
con bi nd ngang. Cuong do nén xac dinh dugc khi mau cé lan lugt ham lugng sgi thép trén xi
mang 0%; 3,3%; 6,6% la 15,15 MPa; 21,31 MPa va 23,50 MPa.
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Hinh 1: Qud trinh nén mdu bé téng.
b) Thi nghiém xdc dinh cwong dé uén
Cuong d6 khang udn cua mau bé tong duoc thyc hién trén hé thong thuy lyc cua may nén da.
Tuy nhién, hop nén bao gém hai goi ké cach nhau 100 mm va ¢ gitra hai goi ké 1a bo phén tac
dung lyc dang di€ém, hinh 2. Trong qué trinh thi nghiém thi tai trong dugc tang tir tir cho dén khi
mau bi pha huy, hinh 3.
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Hinh 2. Hop thi nghiém uén. Hinh 3. Thi nghiém xdc dinh cuong do khdng uon.

Két qua cuong do khang udn clia cac mau bé tong cdt soi duge voi ham luong soi thép trén
xi mang 0%; 3,3%; 6,6% lan luot 1a 1,492 MPa; 1,513 MPa; 2,59 MPa.

¢) Thi nghiém xdc dinh cuong do khang kéo

bé xac dinh cuong d6 khang keo cua mau bé tong cdt soi, thong thuong s& phai thuc hién
kéo tryc tiep hodc thong qua thi nghiém keo gidn ti€p nhu thi nghiém Brazilian. Nhom nghién
cuu da st dung thi nghiém kéo gian ti€p Brazilian dé xac dinh cuong dd khang kéo. Hop mau
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dung dé xac diph cuong do khang kéo nhu hinh 4. H6 mau xac dinh cuc‘)'ng do khang kéo duoc
dat trong hé thong thuy luc cia mdy nén da. Tai trong duoc tang tir tir voi toc d 0.05 MPa/s cho
dén khi mau bi pha huy, hinh 5.
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Hinh 4. Hop mau xdc dinh cuong do khang kéo Hinh 5. Thi nghiém cuong do khang kéo.
Brazilian.

Gia tri cuong do khang kéo thong qua thi nghiém Brazilian v61 ham lugng soi thép trén xi
mang 0%; 3,3%; 6,6% lan luot 1a 8,279 MPa; 10.463 MPa; 12,069 MPa.

3. Két qua nghién ctru

Két qua thi nghiém cho thay rang khi ham lugng c6t thép ting thi cuong do khang nén,
cuong do khang kéo va cuong do khang udn ting. Gia tri cudng do khang nén cua cac to hop
méu 3,3% va 6,6% ham luong cdt thép trén xi mang ting so voi mau khong cdt thép 1an luot 1a
14% va 16%. Diéu nay cho thay su gia ting dang ké vé& cuong do khang nén ctia mau bé tong cdt
s¢1 voi cac ham luong s¢i thép khac nhau. Mat khac, dya vao khdi luong thé tich cta cac to hop
mAu v6i ham luong soi thép khac nhau cho thiy rang, vi ham luong soi thép khoéng 3,3% va
6,6% khoi lugng thé tich cua mﬁu tang 1én khong dang ké lan luot 14 2.15 va 225 t/m’, trong khi
d6 cuong d6 khang nén cia mau cé su gla tang dang ké. Piéu nay cho thiy rang voi ham luong
s01 thép cho vao thi khdi lugng clia mau c6 su gia tang nho, nhung lai dat dugc su gia tang do
bén nhat dinh. Ngoai khia canh gia ting vé mit do bén, thi dang pha hay ctia mau ciing 1a mot
yéu t6 can duoc xem xét. VGi mau bé tong khong chira soi thép, miu c6 tinh chat pha hity gion
tao ra cac mat pha huy tach doi nhau. Trong khi do, voi cac mau bé tong co chira cdt soi thi qua
trinh pha huy xay ra tir tir ¢ tinh don deo, khi mau bj pha huy cac soi thep van duoc lién két voi
nhau va gan ket cac khdi niit trong mau. Lam cho cac khéi nut khong bi tach 101 nhau ra. Bay la
mot dac diém rat hiru ich ctia bé tong cbt soi khi sir dung dé diic cac hé thong tim bé tong dung
lam cac vat liéu mit ban, hodc cac két cau Op trang tri do dic tinh pha hity déo va kha ning duy
tri duoc tinh lién két ciia cac khéi niit sau khi bi pha huy.
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Hinh 6. Moi quan hé gitta ham heong cot sgi voi cuong dp khdng nén.
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Tuong tu nhu voi cudng d6 khang nén, cuong do khang udn va cudong do khang kéo ciing
thé hién cung mot xu hudng. Su gia ting cuong d6 khang udn cia cac to hop mau 3,3% va 6,6%
ham luwong cdt thép trén xi ming ting so voi mau khong cbt thép 1an luot 1a 10% va 17%, hinh 7.
DAi voi cuong do khang kéo thi sy gia tang cudng do 1an luot 14 13% va 15%, hinh 8. Diéu nay
cho thay rang co sy gia ting dang ké khi ham luong so1 thép st dung. Tir d6 cho thdy ring, bé
tong cdt soi c6 kha ning cai thién cuong d6 khang uon va khang keo cua bé tong va tang kha
nang tmg dung cua bé tong ¢t soi str dung trong cac cau kién chiu uén va chiu kéo.
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Hinh 7. Méi quan hé gitia ham luong cot soi voi Hinh 8. Moi quan hé giita ham luong cot soi voi
cuong do khdang uon. cuong do khang kéo.

Mot dic diém dang chua ¥ khac do6 13 kha ning lién két toan khdi cua bé tong sau khi bi pha
huy. Céc thi nghiém nén, thi nghiém kéo va thi nghiém ubn déu c6 mot dic diém pha huy chung
d6 1 véi miu bé tong khong chira cbt soi thi mau c6 dic tinh pha huy gion, sau khi bi pha huy
mau tao thanh cac khdi nut tach roi nhau. Mat khac, voi nhiing mau c6 chira cét soi thi thé hién
rd kha nang dam bao tinh toan khdi ciia mau sau khi bi pha huy. Mau sau khi pha hiy van gitt
dugc tinh lién két gitra cac khdi nirt v6i nhau nho su lién két ctia cac cbt soi chira trong bé tong.
Ham luong c6t soi cang 16n thi tinh lién két toan khoi cang 16n. Hinh 9 thé hién tinh lién két cua
cac khdi nirt sau khi mau bi pha huy twong Gmg v6i ham lugng cbt soi trong bé tong 1an luot 12 0,
3,3 va 6,6%.

(b)
Hinh 9: Kha ndng lién két cia cdc khoi nirt sau khi mau bi phd hiy.
(a) thi nghiém uon va (b) thi nghiém kéo.

4. Két luén

Két qua nghién ctru véi bé tong cdt soi thép da cho thay sy gia ting cudng d6 dang ké cua bé
tong cdt soi trong khi d6 su gia ting khdi lugng thé tich cia bé tong 1a khong dang ké. Gia tri
cuong d6 khang nén cta cac to hop mau 3,3% va 6,6% ham luong cdt thép trén xi ming tang so
! mau khong cbt thép lan lugt la 14% va 16%. Tuong tu, sy gia tang cuong do khang udn giita
mau c6 cbt thép va khong cbt thép 1a 10% va 17%. })01 voi cuong d6 khang keo thi sy gia tang
cuong d6 1an luot 13 13% va 15%. Ngoai su gia ting vé cuong d6 khi co su tham gia cua cdt soi
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trong bé tong, thi dac tinh pha huy hay kha nang gitr 6n dinh toan khoi cua bé tong cdt soi sau
khi bi pha huy cling 1a mét trong nhimg uu dlem quan trong cua bé tong cbt soi. Thong qua cac
thi nghiém nén, udn va keo voi ham luong c6t soi khac nhau cho thiy rang, khi c6 su tham gia
ctia c6t soi, mau bé tong co thé duy tri dugc tinh lién khdi nhat dinh sau khi bi pha huy. Trong
khi cac mau khong chira cbt soi, mau bi pha hity gion tao thanh cac khéi nit tach roi nhau. Tur
cac dic diém vé cudng d6 ciing nhu kha ning duy tri sy 6n dinh toan khéi cia bé tong cbt soi
cho thdy rang né co tinh kha thi khi str dung bé tong cdt soi trong viée duc cac cdu kién chiu ubn
va chiu kéo.
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Preliminary study on the mechanical properties of steel fiber concrete

Bui Van Binh’, Nguyen Khanh Ly, Pham Thi Ngoc Ha
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Abstract

In order to study the strength of fiber-reinforced concrete for the manufacture of precast
concrete slabs, the research team used a mortar mix according to Mac 150 standard with the
content of one mortar block: 380 kg of cement; 1.028 kg of sand and 270 kg of water. To
evaluate the fiber content to the strength of concrete, the research team used steel fiber
reinforcement Scm in length; 0.3mm diameter to cast 3 sample combinations containing the ratio
of steel fiber reinforcement to cement weight of 0%, respectively; 3,3%; 6,6%. Tests to
determine compressive strength, flexural strength and tensile strength were performed. The
experimental results show that when the reinforcement content increases, the compressive
strength, tensile strength and flexural strength increase. The compressive strength values of the
sample combinations of 3,3% and 6,6% of the reinforcement content on cement increased by
14% and 16%, respectively. Similarly, the increase in flexural strength between reinforced and
unreinforced samples was 10% and 17%. For tensile strength, the increase in strength is 13% and
15%, respectively. With the increase in strength when adding reinforcement content, fiber
reinforced concrete can be used to cast concrete slabs for construction.

Key words: Steel fabris concrete, Flexural strength of concrete, tensile strength of concrete.



KY YEU HO I 0 OcC
pI A -PI
PHU U

Chiu trach nhiém xudt ban
GIAM POC - TONG BIEN TAP
BUI MINH CUONG
Chiu trach nhiém ban thdo
TS. NGUYEN HUY TIEN

Bién tdp va sira ban in: NGUYEN THI LUONG
Dan trang ché ban: TRAN HA ANH
Hoa si bia: PANG NGUYEN VU

NHA XUAT BAN KHOA HQC VA KY THUAT
70 Tran Hung Pao - Hoan Kiém - Ha Noi
DT: 024 3942 4543 ; Fax: 024 3822 0658
Email: nxbkhkt@hn.vnn.vn
Website: http://www.nxbkhkt.com.vn

CHI NHANH NHA XUAT BAN KHOA HQC VA KY THUAT
28 Pong Khoi - Quan 1 - TP H5 Chi Minh
DT: 028 3822 5062

In 60 ban, kho 20.5%29 cm, tai Cong ty TNHH In va Quang cdo Tan Thanh Phat
Dia chi: S6 4b, ngo 486 duong Ng6 Gia Ty, ph. Pic Giang, Q. Long Bién, TP Ha Noi
S6 xac nhan dang ky xuét ban: 3109-2023/CXBIPH/03-172/KHKT

Quyét dinh xudt ban sb: 152/QD-NXBKHKT, ngay 22 thang 9 nam 2023

In xong va ndp luu chiéu ndm 2023.

Ma ISBN: 978-604-67-2752-1


mailto:nxbkhkt@hn.vnn.vn
http://www.nxbkhkt.com.vn/

KY YEU HOI NGHI KHOA HOC TOAN QUOC VIETGEO 2023

THUA THIEN HUR, NGAY 28 & 29 THANG 9 NAM 2023

DIA CHAT CONG TRINH - DIA KY THUAT VA MOI TRUGNG

PHUC VU PHAT TRIEN BEN VNG

NHA XUAT BAN KHOA HOC VA KY THUAT
S6 70 Tran Hung Pao, Hoan Kiém, Ha Noi
SPT: 024 3822 0686 | Hotline: 0989 275 999
Email: nxbkhkt@hn.vnn.vn

Website: https://nxbkhkt.com.vn

223212H00
ISBN: 978-604-67-2752-1

786046727521
Sach khéng ban




	HỘI NGHỊ KHOA HỌC TOÀN QUỐC VIETGEO 2023
	LỜI NÓI ĐẦU
	LỜI CẢM ƠN CỦA HIỆU TRƯỞNGTRƯỜNG ĐẠI HỌC KHOA HỌC - ĐẠI HỌC HUẾ
	CHỦ ĐỀ I
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	Một số vấn đề liên quan đến việc lựa chọn tuyến khi thiết kế đường ô tô xây dựng mới qua vùng đồi núi theo hướng tiếp cận mới
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