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TOM TAT

Bai bdo nay khdo sat dnh hwéng clia cac loai sgi gia cwdong gdbm soi thép thing va soi
polypropylene, dén cic dic tinh co hoc co ban cua bé téng tinh ning cao (High-performance
concrete - HPC) bao gobm cwong do chiu nén va udn. Két qua thi nghiém cho thiy, tit ca cac miu
HPC gia cwdng s¢i déu dat cwdong dd chiu nén va uén cao hon nhiéu so véi mau khong soi. Ngoai ra,
mau HPC chitra 2% se¢i thép di ting cwdng dd nén 1én dén 25.7% va cwong dd chiu udn ting 147%,
trong khi mau phéi tron 1.75% soi thép va 0.25% s¢i polypropylene dat mirc ting cao nhit voi
26.5% vé cudong do nén va 169% vé cwong dod chiu udn. Bén canh dé, cac mau HPC c6 s¢i con thé
hién kha ning kiém soat vét nitt cao, v&i cic vét nikt nho va it lan rong. Cac két qua tir nghién ctiru
nay c6 thé dwgc tham khao dé thiét ké cip phdi HPC gia cwdng céc loai s¢i phlt hgp véi diéu kién
thuc té.
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ABSTRACT

This study investigates the effects of different types of reinforcing fibres, including micro straight
steel and polypropylene fibres, on the mechanical properties of HPC including compressive
strength and flexural strength. The test results show that all fibres-reinforced concrete samples
achieved higher compressive and flexural strength than the control sample without fibres.
Furthermore, the concrete sample containing 2% steel fibres exhibited a 25.7% increase in
compressive strength and a 147% increase in flexural strength, while the mixture with 1.75% steel
fibres and 0.25% polypropylene fibres showed the highest improvements, with compressive
strength increasing by 26.5% and flexural strength by 169%. Additionally, fibre-reinforced
samples demonstrated superior crack control, with more minor and less extensive cracks. The
findings of this study can be used as a reference for designing HPC mix proportions, which are
suitable for practical applications.
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1. Patvan dé

Ngay nay, viéc st dung cac loai soi gia cwong nhw
soi thép, soi tdng hop (polypropylene, polyvinyl
alcohol) va s¢i tw nhién (basalt, cellulose) trong bé
tong dang dwoc nghién ctru va rng dung rong rai, do
cai thién tét cac dic tinh co hoc cta vat liéu [1]. Cac
loai soi nay khi dwoc phan tan déong déu trong nén xi
mang c6 kha nang kiém soat sy hinh thanh va lan
truyén cda cac vét nirt vi mo, ning cao cudong do chiu
kéo-uln, cai thién khd niang hip thu ning lwong va
tang cwong rng xtr co hoc cdia bé tong dwdi tac dung
cla cac tai trong khac nhau [2]. Pay la yéu t6 dac biét
can thiét déi voi bé téng tinh nang cao (High-
Performance Concrete - HPC) va bé tong tinh nang
siéu cao (Ultra-High-Performance Concrete - UHPC),
vén c6 cwdomng d6 chiu nén rat 1ém cho nén dé bi pha
hoai gion. Pac tinh gion nay lam giam strc khang kéo-
udn, dan dén phét trién nhanh cac vét nitt, lam gidm
tudi tho va do bén cta cong trinh [3]. Nham cai thién
dac tinh gion va kha nang kiém soat vét nit cia bé
tong HPC va UHPC, viéc &rng dung soi gia cwong dang
tré thanh hwéng nghién ciru dwoc cha trong trong
thoi gian gan day.

Wang va cong sw [4] da st dung phwong phap phat
xa Am (Acoustic Emission) dé theo d6i hw hong trong
UHPC dwdi tai trong kéo truc tiép. Két qua cho thay
UHPC c6 thé tao ra vét nit vi mé trong giai doan bién
dang clrng, cai thién kha nang chiu luc va kiém soat
vét nit. Heweidak va cong sw [5] nghién cru anh
hwdng cta soi bazan véi chiéu dai khac nhau dén tinh
chit co hoc cia bé tong. Két qua cho thay phoi trén soi
bazan dai va ngin gidp ting kha nang chiu kéo va do
déo dai cuia bé tong. Johnson va cong su [6] cho thiy,
viéc phoi tron soi bazan véi chiéu dai khac nhau gitp
tang dang ké kha nang chiu kéo va tang cwong do déo
dai cia bé tong. Trong dd, M. Tawfik va cong su [7]
nghién cu anh hwéng cha soi thép va soi
polypropylene dén cudng do chiu kéo va chiu nén cia
bé tong. Két qué cho thiy viéc sir dung soi hon hop
gilp tang cwong dang ké cwong dd nén va chiu kéo so
voi mau déi chirng. Trong khi d6, Nghién ctru cta
Mohebi va cong sv [8] da khdo sat anh hwéng cia soi
polypropylene dén kha nang bam dinh giira cot thép
va bé tong cwong dd cao. Két qua cho thay viéc bb
sung soi polypropylene gitp cai thién dé bam dinh,
giam do6 trwot cha cot thép va tang kha ndng chiu tai
trong ctia bé tong. Gin diy, phwong phap phoi tron
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nhiéu loai s¢i (Hybrid fibers) dang dugc nghién ciru
nham t8i wu tinh chit co hoc clia bé tdng, gitp kiém
soat vét nirt, tang kha nang chiu kéo va dé déo dai.
Ngoai nghién ctru cic s¢i truyén théng, Rahimi va
cong sw [9] cho thiy soi lanh qua xtr ly kiém c6 kha
nang giam sy co ngdt ctia bé tong HPC (giam 26%) ma
van duy tri tinh luu dong va cai thién strc chiu nén va
uén (ting 17%), mang lai mot gidi phap xanh cho bé
tong bén virng. Aref Abadel va cong sw [10] cho thiy
UHPC gia cwong bang soi carbon gitip ting kha ning
chiu tai trong cit ctia dAm (ting 185%). Nhitng nghién
ctru nay cho thay hiéu qua 16m cia soi va soi hdn hop
trong nang cao chat lwong bé tong.

Tai Viét Nam véi dac trung c6 khi hu nhiét doéi gié
mua véi bién dd nhiét 1ém, dd 4m cao vao muia mwa
thuomg kéo dai, trong khi vao mua hé ning néng
manh, giy ra hang loat tic dong lén dén cong trinh
ddc biét la cac két cau bé téng, nhw dn mon, co ngot
nhiét, nitt v& két cau, xam thuc. Cac yéu to nay lam
giam lém dén do bén va tudi tho cong trinh. Hién nay
nhiéu gidi phap dwoc nghién cru nham han ché cac
tac dong xau nay, mat trong dé Ky thuat phdi tron soi
trong HPC dang dwoc danh gia la mot hwéng ti€p can
hiéu qua nham ting cwong kha ning chiu kéo-udn,
kiém soat vét nit va ning cao do bén lau dai. Tuy
nhién, cac nghién ctru danh gia anh hwéng cia loai va
ham lwong soi phoi tron dén tinh chat co hoc clia bé
tong con han ché. Do d6, nghién cru nay tap trung
khao sat hiéu qua cta soi gia cwong tir d6 hwong tdi
phat trién gidi phap vét liéu bén virng, thich rng tot
vGi diéu kién khi hau, gép phan kéo dai tudi tho va
nang cao hiéu suit cong trinh xay dung.
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PHU GiA s1Eu DEO

VA" CAST 5388V

Hinh 1. Phu gia va c6t sgi trong bé tong HPC. (a) Silicafume, (b) Phu gia siéu déo ADVA, (c) S¢i thép thing
(straight steel fibers), (d) Soi tong hop (polypropylenen fibers).

2. Phwong phap thi nghiém
2.1. Vatliéu

Vét liéu dau vao ché tao HPC bao gobm xi mang,
c6t liéu, phu gia khodng va soi gia cwong duoc lwa
chon dé nang cao cwong d6, do bén va kha nang thi
cong (Hinh 1). Trong d6, xi mang dwgc st dung la
loai PCB40 chia clinker, gypsum va cac phu gia
khoang, gitip ning cao dd bén, kha nidng chiu luc va
dap trng tiéu chuin xay dung ASTM C150 [11]. C6t
liéu str dung trong bé téng bao gom cat va da dam,
déng vai tro quan trong trong viéc tao két ciu on
dinh va ddm bdo chit lwong theo tiéu chuidn TCVN
7570:2006 [12]. Cat dworc khai thac tr mo vat liéu
trén dia ban tinh Pak L3k, c6 thanh phan hat sach,
dwong kinh trung binh khodng 0,5 mm, la loai cat tw
nhién giau silic giap cai thién kha nang lam viéc cia
bé tong. Pa dam c6 kich thwédc 10x20 mm, tir mo vat
liéu trén dia ban tinh ik L3k, ddm bao do6 sach va
kha ning chiu lwc, dap g cac yéu ciu tiéu chuin
trén. D& ting d0 bén va kha ning chong thim,
silicafume dwoc b6 sung. Pong thoi, phu gia siéu déo
ADVA Cast 5388V (ctia Grace) gitp giam nwéc tron
nhung van duy tri d6 chay cia bé tong. Pay 1a phu
gia gidm nwéc tAm cao goc Polymer, phtt hgp cho bé
tong cwong dod cao, dap wng tiéu chuian ASTM C494
loai F [13] va BS 5075: Part 3:1985 [14]. Thuc
nghiém st dung hai loai cot soi gia cwong trong thi
nghiém gom soi thép thidng va s¢i tong hop
polypropylene. Trong d6, s¢i thép thang c6 duong
kinh 0.2 + 0.02 mm, chiéu dai 13 + 2 mm, cwong do
chiu kéo 2850 MPa, nhap khiu tir Trung Qudc. Va
soi tong hop (Grace MicroFiber) dwoc san xuit tir
polypropylene, c6 dwong kinh trung binh 22 pm,
chiéu dai 19 mm va cwong do chiu kéo 42 MPa, cac
loai sgi dap &ng cac yéu ciu ki thut theo tiéu chuin
TCVN 12393:2018 vé bé tong c6t soi [15].

2.2. Lwa chon cdp phéi

Thiét ké cip phoi HPC yéu ciu tdi wu vt liéu dau
vao dé dam bao cwdong d6 chiu nén, tinh céng tac va
do6 bén lau dai. Mot s6 nghién ctiru cho thay viéc st
dung c6t liéu c6 cap phdi gian doan két hop véi phu
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gia khodng nhu tro trau, xi 10 cao va silica fume c6
thé cai thién tinh co hoc ctia bé tong, dic biét 1a kha
nang chiu lwc va chéng nirt [16]. Theo Ngo Van Toadn
va Nguyén Thi Thuy Hang [16,17] viéc duy tri ty 1&
nuwéc/chat két dinh (N/CKD) trong khoang 0.3 -
0.35 giup can bang gifta tinh céng tac va cwong do
chiu nén. Thuc nghiém cho thiy bé tong vi ty 1€ nay
dat cwong do nén trén 60 MPa sau 28 ngay, dap trng
yéu ciu HPC trong thuc té. Dwa trén tong hop cac
nghién ctru trudc day, cip phoi HPC trong nghién
ctru nay dwoc thiét ké dwa trén cac két qua nghién
ctru da cong bd [16-22].

Thanh phan cip ph6i cho mét mé tron 60 lit
dwoc thé hién & Bang 1 va diéu chinh théng qua
thuc nghiém. Cac mau thi nghiém dwgc thiét ké véi
ty 1é soi khac nhau dé phan tich tic dong cla tirng
loai soi dén cwong do chiu nén, uén va kha nang
ki€m soat vét nirt trong d6 cAc mAu nhw sau:

e M4u CP-DC: MAu d6i chirng khong chira sgi;

e MAu CP-A: Chira 2% soi thép thang (Straight
Steel Fiber - SF);

e MAu CP-B: Két hop 1.5% soi SF va 0.5% soi
téng hop (Polypropylene - PP);

e MAu CP-C: K&t hop 1% SF va 1% soi PP;

e Miu CP-D: Chtta 1.75% soi SF va 0.25% soi
PP;

e Mau CP-E: Chtta 1.25% soi SF va 0.75% soi
PP.

Qua cac mau thi nghiém véi ty 1& soi khac nhau,
nghién ctru nham danh gia dnh huwéng cua sgi dén
cwong d6 chiu nén, kha ning kiém soat vét nirt cia
mau HPC. Hinh 2 thé hién cac thanh phan vat liéu
ché tao mau HPC v&i cac ty 18 soi khac nhau.

2.3. Quy trinh trén

Quy trinh trén HPC dwoc thwc hién d€ ddm bao
tinh dong nhit va cac dic tinh co hoc nhw Hinh 3
Quy trinh 4p dung cho cad HPC c6 va khong c6 c6t soi,
bao gbm cac budc chuin bi vt liéu, phéi tron, diéu
chinh d6 4m va kiém tra do dong déu trwdc khi do
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khuon, tuin thu theo tiéu chuin ky thuit bé tong tw
léen TCVN 12209:2018 [23] va TCVN 12632:2020
[24]. Cac vt liéu dwoc thuc hién ding cap phdi, cot
liéu min va thé dwoc tron kho trong 5 phut, sau do xi
mang va silicafume dwgc bd sung va tron chim
trong 5 phut dé ddm bao dong nhit. Sau giai doan
trén kho, nwéc va phu gia siéu déo dwoc bo sung
tirng phén dé diéu chinh d6 4m. Khoang 50% lwong
nwdc cung phu gia dwgc thém vao trwde, trén chdm
trong 3 phut dé vt liéu hip thu.

Lwong nwéc va phu gia con lai dwoc cip dan
trong 5 phut tiép theo, déng thoi tang toc do tron

khi phu gia siéu déo bat dau phat huy tac dung (cé
hién twong vén cuc). Véi HPC ¢6 cdt soi, sau khi hon
hop dat trang thai déo, soi thép dwoc bo sung tir tir
trong 3-5 phut, két hop diéu chinh téc do quay cta
may tron dé phan b6 dong déu trong nén xi mang,
Sau d6, hdn hop tiép tuc tron thém 5 phit nham
tang lién két gitra cot soi va vat liéu. Sau cling, hon
hop bé tong dwoc kiém tra do sut trwdc khi d6
khuén va bao duéng theo tiéu chuin. Trong d6, mau
bé tong dwoc bdo dudong theo TCVN 3105:2022
[25], gitt &m (290%) & 20 + 2°C trong 24 gio. Tong
thoi gian tron déi voi HPC khéng soi khoang 15-20
phut, trong khi HPC c6 c6t soi kéo dai khoang 20
phit do yéu ciu phan tin dong déu cda soi gia
cwong.

Bang 1. Thanh phin vat liéu trong cip phdi HPC (m6t mé tron 60 lit).

CP-DC CP-A CP-B CP-C CP-D CP-E
Loai c6t liéu (Khong so1i) (2% SF) (1.5% SF (1% SP (1.75%SF (1.25% SF
0.5% PP) 1% PP) 0.25% PP) 0.75% PP)
Xi mang PCB40 [kg] 11.33 11.15 11.15 11.15 11.15 11.15
Silicafume 1.98 1.97 1.97 1.97 1.97 1.97
Nuérce [kg] 3.85 3.72 3.72 3.72 3.72 3.72
P4 10x20mm [kg] 30.80 30.17 30.17 30.17 30.17 30.17
Cat [kg] 17.60 17.30 17.30 17.30 17.30 17.30
Phu gia siéu déo [kg] 0.11 0.11 0.11 0.11 0.11 0.11
Soi thép [kg] - 3.74 2.80 1.87 3.27 2.34
Soi PP [kg] - - 0.11 0.22 0.05 0.16
N/CKD 0.29 0.28 0.28 0.28 0.28 0.28
a)
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Hinh 2. Thanh phan vat liéu cic mAu HPC. (a) Thanh phan mau CP-DC (Péi chirng), (b) Thanh phan mau CP-A (2% SF),
(c) Thanh phan mau CP-B (1.5% SF, 0.5% PP), (d) Thanh phan miu CP-C (1% SF, 1% PP), (¢) Thanh phan mau CP-D
(1.75% SF, 0.25% PP), (f) Thanh phin mAu CP-E (1.25% SF, 0.75% PP).

3 Dd 10x20 Xi mdng Silicafume 1,
Cdp phdi .
Nu'trc phu gia

Ximdng  Silicafume Soi thép ~ (50%-5p)

‘ . . Trén khé
P ' {
Q S gy ool
- Y

S U
Soi PP Cat bd 10x20 Pl

N : Trén wot
1. Can cac thanh phan vat liéu 2. Tron Kho cét liéu 3. Tron kho hat két dinh va sgi Lan 2

Soi PP Nuwérc, phu gia
‘ Thém
|"/ chdm
(3p-5p)

Soi thép
Mdu sau khi thdo khuén

khuén ché
tao nén /
P Vao khuén
Lday mau
’ khuén ché tao
mdu uén

7.Mau thi nghiém 6. Pwa bé tong vao khuén 5. Bé tong HPC sau khi tron

Bé téng HPC

. Tron wot

Hinh 3. So' 6 quy trinh tron HPC.

2.4. Thi nghiém xdc dinh ddc tinh co hoc téong. Thi nghiém udn dwgc thyc hién theo TCVN
5596:2022 [27], st dung miu c6 kich thudc
100x100x400 mm, véi téc do gia tai 0.05 MPa/s
(Hinh 4). CAc mAu nén va uén dwoc kiém tra & 7
ngay (sém) va 28 ngdy (tiéu chuin), nham danh sy
phat trién cwong d6 va cwdng do nén, udn cua cac
mau.

Cuwong d0 nén dwgc xac dinh theo TCVN
3118:2022 [26], st dung mau lap phwong kich
thwdc 15x15x15 cm, véi toc do gia tai 0.2 MPa/s.
Trong qué trinh thi nghiém, bé m3t mAu sau khi pha
hiy dwoc quan sat dé danh gia bién dang nitt, co ché
pha hoai va mic d6 twong tac gitra c6t sgi va bé
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Hinh 4. Qua trinh nén va uén mau HPC. (a) Bdo duwdéng mau HPC, (b) Gia tai nén, (c) Mau nén, (d) C4p gia tai, (e)
Gia tai udn, (f) Mau udn.

Bang 2. K&t qua cudng do chiu nén miu HPC.

x Thanh phdn  Cwongdénén7  Cwongddnén28  Cuwongdd udén  Cwong dd udn 28

Mau soi ngay (MPa) ngay (MPa) 7 ngay (MPa) ngay (MPa)
CP-DC1 57.71 64.73 2.17 3.99
CP-DC2 Khong soi 65.22 66.60 2.19 4.19
CP-DC3 49.63 66.67 2.11 4.03
CP-Al 62.09 81.33 2.38 9.13
CP-A2 2%SF 54.02 79.70 2.52 8.27
CP-A3 58.99 70.76 2.31 8.45
CP-B1 50.32 68.99 4.09 8.23
CP-B2 éiiﬁj}; 44.28 78.65 3.60 10.33
CP-B3 55.86 68.30 3.56 9.55

CP-C1 61.36 74.46 3.21 6.66
CP-C2 1%SF, 1%PP 57.67 62.08 2.89 7.43
CP-C3 53.38 69.25 3.11 6.35
CP-D1 63.37 81.88 5.37 10.92
CP-D2 é;iz//ﬁi 56.40 70.42 5.53 10.63
CP-D3 55.76 85.16 5.26 11.26
CP-E1 60.90 78.10 4.69 9.53
CP-E2 (1)522//?;2 66.38 76.86 4.74 10.53
CP-E3 62.12 83.57 4.83 10.16
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3. Két qua va thao luan

3.1. Anh hwéng téi cwong dd nén, uén

@  Dirliéu thi nghiém (7 ngay)
@  Dir liéu thi nghiém (28 ngay)
90 1 =3 cuimg dd nén (7 ngay)
3 cwing do nén (28 ngay) 2
- 79.153MPa 79.58MPa
n‘f 77.28MPa 52 292
= 80 7 %5 a — 5
— 7198 MPa .
g 72 GRG0 MPa
= 70 66.00 MPa 2 - 508 ]
@ 090 = 63.13MPa
= L) P +2.35
Y s7sompa | 583EMPa s7apmpa® | 585FMpa ]
£ 607 a7 332 Y126 +5.45 ¢
=] [ €
=] c 50.15 Mpa .
.73
501 | e
c
40 A |
CP-DC CP-A CP-B CP-C CP-D CP-E

Hinh 5. Két qua cwdong dd nén.

Két qua thi nghiém cho thdy mau ddi chimg CP-
DC (khong sgi) c6 cwdng do nén 28 ngay dat 66.00
Mpa (Béng 2). T4t cA cac mAu c6 soi déu dat cuong
dd nén cao hon mau khéng s¢i sau 28 ngay. Hinh 5
cho thiy huwdng cta viéc thay d6i ham lwong va ty 1€
phéi tron soi. CAc mAu phdi tron gitra soi SF va soi
PP cho két qua cuong d6 nén khac nhau:

e CP-A (2% SF): 77.26 MPa (+17.2%);

eCP-B (1.5% SF, 0.5% PP): 7198 MPa
(+9.1%);

e CP-C (1% SF, 1% PP): 68.60 MPa (+4.0%). -
th4p nhit trong mau c6 soi;

e CP-D (1.75% SF, 0.25% PP): 79.15 MPa
(+19.8%);

e CP-E (1.25% SF, 0.75% PP): 79.51
(+20.5%) - cao nhit trong mau c6 soi.

MPa

® Ditliéu thuc té

- 80
80 2
9(1.25, 0.75, 76.9). o,

1.0,1.0, 69.6 75, 0.25, 80: |
( ) .[175025“2). 75

(1:5,0.5,69.9)

(2.0,0.0,77.5)

70

eqi) AeSu gz ugu ¢p BueN)

S

Cuong do nén 28 ngay (MPa)

Hinh 6. Anh huéng ctia ham lwong soi dén cwong
do nén.

48

Hinh 6 cho thdy mau c6 ty 1é soi thép tir 1.75%
dén 2% cho thay hiéu qua gia cwdong cao. Trong khi
do, soi PP anh hwdng khong 6n dinh dén cwong do -
khi dung & ty 1é cao c6 thé lam gidm hiéu qua, do
lwong soi vrot ngudng t6i wu c6 thé 1am réi ciu tric
vi mo, tao nén sw mat lién két va gidm mat do nén
chit clia vat liéu, dan dén gidm cwong dd nén, nhung
véi ty 1& pht hop (nhw & CP-D), van gép phan cai
thién dang ké va 6n dinh kha nang chiu lyc cta bé
tong.

Sw phat trién cwong do chiu nén cta bé tong HPC
tir 7 dén 28 ngay cho thay mirc ting tir 14.74% dén
43.53%, ty thudc vao loai s¢i gia cwdong. Mau CP-
DC (khong soi) c6 mitc ting 14.74%. Trong d6 mau
CP-B (1.5% SF, 0.5% PP) c6 mic ting cao nhit
(43.53%), dat 71.98 MPa. M&u CP-D (1.75% SF,
0.25% PP) dat cwong dd nén cao nhit 79.15 MPa,
tang 35.28%.

@  Dirliéu thi nghiém (7 ngay)
®  Diliéu thi nghiém (28 nga
euthing (._ 5ay) 10.94 MPa
3 Cuing dé uén (7 ngay) L6
[ Cuémg dd uén (28 ngay) s 10.07 MPa
9.37MPa Z0gL
087

087 £

12 4

=
o
L

62 MPa
HI.37

=

8 3 a

Cwong dd uén (MPa)

475 Mila
4.07 MPa =
009 3.75 MHa

216 Mt{a
0,03
gl

CP-DC

CP-A CP-B CF"-C CP-D CP-E

Hinh 7. Két qua cwong do nén.

Két qua thir nghiém cho thiy viéc str dung soi gia
cwong lam tang cao cweong d6 uén ctia HPC (Hinh 7).
MAu d6i chirtng CP-DC (khong so¢i) chi dat 4.07 MPa
sau 28 ngay. Trong khi d6, cAc mau c6 soi cho thay
gia tri cai thién nhiéu, véi mau CP-B (1.5% SF, 0.5%
PP) dat 9.37 MPa, CP-E (1.25% SF, 0.75% PP) dat
10.07 MPa, va ndi bat mau CP-D (1.75% SF, 0.25%
PP) dat 10.94 MPa, c6 cwomng d6 udn cao nhat (Hinh
8). Nhw vay két hop gitra s¢i thép va soi PP c6 hiéu
qua cao dé ting cwong kha ning chiu uén cia bé
tong. Sw phat trién cudong dd udn clia cic mau HPC
cling ting cao tir 7 dén 28 ngay tudi. Mirc tang nay &
caAc miu c6 soi dao dong trong khodng 88% dén
112%, trong khi mau CP-DC ting kho&ng 88%.
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® Thinghiém
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Cuwong do udn 28 ngay (MPa)

Hinh 8. Anh hudng ctia ham lwong soi dén cudng do
uén.

3.2. Vét nirt

Trong qua trinh thi nghiém nén va uén vét nirt
dwoc ghi nhan ngay sau khi mau vurot qua giai doan
dan hoi, nhin thay sy khac biét vé hinh thai vét nirt
gitta cAc maiu bé tong HPC. Hinh 9 cho thdy dwdi tai
trong nén, mau CP-DC xuit hién c4c vét nit 16m, kéo
dai theo phwong thing ding, dan dén pha hoai gion
va mat hoan toan kha ning chiu luc. Ngwoc lai, mau
CP-A (2% SF) cho thay vét nitt nhd hon, phdn b déu
va lan rong han ché, nho soi thép gitp han ché qua
trinh lan truyén nitt. CAc miu két hop se¢i, nhw CP-B
(1.5% SF, 0.5% PP) va CP-C (1% SF, 1% PP), xuit
hién cac vét nirt nhé va ngin hon so véi CP-DC, tuy

b)
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nhién sw khac biét vé hinh thai vé&t nirt gitra hai mau
theo ham lwgng cia soi PP, khi tang soi PP, vét nit
c6 xu huéng nho hon phan bé khong déu. Mau CP-D
(1.75% SF, 0.25% PP) cho thdy kha ning kiém soat
nut tot, vdi cac vét nirt manh, rai rac va khéng tip
trung, gitt dwoc ciu tric tot. Trong khi d6, CP-E
(1.25% SF, 0.75% PP) vét nitt mé rong hon so véi
CP-D, cho thay han ché cta s¢i PP khi st dung véi
ham lwgng cao.

Duwéi tai trong udn, mau CP-DC bi pha hiy hoan
toan tai ving chiu kéo, véi vét nit 1ém va gy roi tiét
dién, biéu hién rd tinh chit gion. Trong khi d6, mau
CP-A khong bi dirt gdy hoan toan, vét nit dwgc kim
ham, cho thiy soi thép phat huy tot vai tro neo gitr
va phan tan tmg suat. Cac mau két hop soi nhw CP-B
va CP-C cho thiy kha nang kiém soat nit tét hon CP-
DC. Pic biét, mau CP-D cho thiy hiéu qua cao vét
nitt nho, khéng lam mat lién két, cho thiy kha nang
khang udn cao. Mau CP-E ciing khong bi pha hiy
hoan toan, nhung mirc d6 kiém soat nirt kém hon so
véi CP-D. Do do, soi thép dong vai tro chinh trong
viéc gidm thiéu lan truyén nit va ting kha nang chiu
lwc, dic biét dwédi uén. Trong khi dé, soi PP hd tro
hiéu qua trong viéc phan tan rng suit va kiém soat
nit vi mo. Sw két hop hop ly gitra hai loai soi, nhw &
mAu CP-D, gitip ning cao ca cudong dd co hoc va kha
nang 6n dinh vét nit, mang lai hiéu qua toan dién
cho HPC.

-
3
H
3
H
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Hinh 9. Két qua hinh thai vét nitt cia miu nén va uén. (a) CP-DC (Khong so1i), (b) CP-A (2% SF), (c) CP-B (1.5% SF,
0.5% PP), (d) CP-C (1% SF, 1% PP), (e) CP-D (1.75% SF, 0.25% PP), (f) CP-E (1.25% SF, 0.75% PP).
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4. Kétluan

Tir két qua thi nghiém, c6 thé rat ra mot s6 nhan
dinh vé anh hwdng cda soi gia cwong dén dic tinh co
hoc ctia HPC nhw sau:

(i) Tinh nang co hoc ctia HPC st dung c6t liéu dat
yéu ciu cao vé cwong do, dic biét la khi két hop xi
mang mac cao va phu gia khodng (silicafume) cung
phu gia siéu déo. So v&i mau HPC khong soi, mau HPC
chtta 2% soi thép da ting cwong d6 nén lén dén
25.7% va cwong do chiu uén ting 147%, trong khi
mau phdi tron 1.75% soi thép va 0.25% soi
polypropylene dat mirc ting cao nhat véi 26.5% vé
cwong d6 nén va 169% vé cwong do chiu uén.

(ii) B6 sung cét soi (soi thép, soi tong hop hodc
phoi tron céc loai soi) cho phép cai thién cwong do
chiu nén, uén va giam manh hién twgng pha hoai don.

(iii) S¢i thép déng vai trd chinh trong viéc tang
cwong do chiu nén va kiém soat vét nitt, trong khi soi
Polypropylene dnh hwéng khong dong nhit, hd tro
kha nang kiém soat vét nit nhung cé thé lam giam
cwong do chiu nén khi str dung véi ham lwong cao.

(iv) Sw két hop gitra soi thép va soi Polypropylene
gilp ting cao cwong do chiu nén va kiém soat vét nirt
hiéu qua, han ché hién twong pha hty gion cia HPC.

(v) Cac két qua nghién ctru cho thay tiém nang rng
dung rong rai HPC c6 soi cho cac két cau yéu cau cao
vé kha nang chiu tai va do bén.

Pong gop caa cac tac gia trong bai bao

Lé Hoang An: Phwong phap, Quan ly dit liéu, Phan
tich chinh thirc, Piéu tra, Xac thuc, Truc quan hda,
Tiép nhan tai tro, Phan hoi y kién phan bién, Viét - ban
thao goc. Vii Hiéu Phwong: Quan ly dit liéu, Phan tich
chinh thirc, Piéu tra, Xac thuc, Trwc quan hda, Tiép
nhén tai trg, Phan hoi y kién phan bién, Viét ban thao
goc
Tuyén bd khong xung dot l¢i ich va cam két ban
quyén

Cac tac gia tuyén bo vé sy khong xut hién nhirng

xung do6t tiém 4n tir nghién cru nay, va cam két bai
bao chwa tirng dwoc cong bo trude day.

Chia sé dir liéu theo yéu cau

Dit liéu sé dwgc dwoc cung cap theo yéu cau.
Loi cam on

Cac tac gia ctia bai bdo xin cadm on sy tai tre cia dé
tai khoa hoc va cong nghé cip tinh Dak Lik: “Nghién
ctru st dung bé tong tinh nang cao gia cwong cot soi
dé ché tao tAm chin rac, ndp hd ga, va bo via hoa vin

trén dia ban tinh Dak Lak”, theo hop dong s6 310/HD-
SKHCN.
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