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ANH HUONG CUA KICH THUOC MAU PEN KHA NANG
CHIU UGN CUA BE TONG CHAT LUQONG SIEU CAO

Lé Trung Thanh'*

Tém tit: Bé téng chét lvong siéu cao (Ultra High Performance Concrete - UHPC) thuong cé cudng dé chiu
nén Ién hon 150 MPa va cwong do chiu udn trong khoang 15 - 40 MPa la mét loai bé téng thé hé mai cé tinh
néng vuot tri so véi cac loai bé téng cuong do cao. Tuy nhién, viéc tng dung UHPC trong thuc té can phai
tinh dén do sai khac vé kha ndng chiu uén khi ham lwong soi thép st dung va kich thudc két cau thay doi.
Bai béo trinh bay két qua nghién ctru vé anh huéng ctia ham luong soi thép va kich thudc mau thtr dén kha
néng chju uén cta UHPC. Ba nhém UHPC véi ham luong soi khac nhau, tuong tng la 0%, 1% va 2% theo
thé tich da duoc thir nghiém véi cac mau thi nghiém hinh dédm (hai loai kich thuéc khac nhau la 40x40%160
mm va 100%100x350 mm), chju tai trong tac déng theo so dé thi nghiém udn 3 diém va udn 4 diém. Két qua
thir nghiém khang dinh khi tdng ham lwong soi lén thi curong dé udn cuia bé téng téng va khi téng kich thuéc
méu 1én thi cuong dé ubn cia UHPFRC giam.

Tir khéa: Bé téng chét luvong siéu cao (UHPC); dnh hudng cta kich thuéc méu.
Effect of specimen size on flexural behaviour of UHPC

Abstract: Ultra High Performance Concrete (UHPC) having over 150 MPa compressive strength and 15-40
MPa flexural strength is considered as the latest generation of concrete technology and highly advanced
performance compared with high strength concrete. However, the application of UHPC in reality needs
to consider the change of flexural behaviour when the fibre content and structures’ size are varired. This
research is to investigate the effect of fibre content and specimen size on the flexural behaiour of UHPC.
Three series of UHPC with different fibre content varied from 0%, 1% to 2% in volume are experimented with
beam specimens (two different sizes of 40%x40x160 mm and 100%100x350 mm) under 3 point and 4 point
bending loads. The experimental results confirm that increasing fibre content increases the flexural strength
and increasing specimen size reduces the flexural strength.
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@ 1. Gi&i thiéu

Bé tong chét lwong siéu cao (UHPC) la loai bé tong c6 dé chay cao, cuwdng dd nén rat cao (thwong
I&n hon 150 MPa), cudng dd udn I&n co gia tri trong khoang 15 - 40 MPa (khi st dung cbt soi thép), dd thdm
thap va do bén cao [1-6]. Su ra doi ctia UHPC da danh ddu mot bwéc phat trién méi mang tinh dot pha ca
vé ly thuyét va thuc tién ap dung trong cong nghé bé téng hién dai. Cac nghién ctru phat trién va tng dung
loai bé tdng nay dwoc bat dau tlr nam 90 cla thé ky XX va ké tir do loai bé téng nay da dwoc ap dung &
mot sd nwdc phat trién dé ché tao cac ciu kién ddm cau duc san, tAm lat mét ciu, két cdu bén virng véi mai
trwong bién, bé chira phé thai hat nhan...

Kha nang chiu uén ctia UHPC la dic diém co hoc quan trong bac nhat dé phan biét UHPC véi cac
loai bé tdng khac. Kha n&dng chiu udn ctia UHPC khéng chi danh gia tirc thoi tai mot thei diém nhw 1a cwdng
do chiu udn ma né dwoc danh gia thdng qua mét sé chi sé co hoc thé hién qua trinh chiu tac dong cla tai
trong udn. Céc chi sb nay bao gdm cwéng d6 chiu udn, nang lwong nirt va dé bén déo dai.

'TS, Vu Khoa hoc Céng nghé & Mbi trirong, B6 Xay dung.
* Téac gia chinh. E-mail: letrungthanh.moc@gmail.com.
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ng x& co hoc dién hinh cta UHPC khi 80

chiu uén dwoc minh hoa tai Hinh 1, dwdng cong B —
trng suat uon co thé chia ra lam ba giai doan danh \
d4u tai cac diém O, A, B va C. € 40 - ,
2 s /’ﬁ; Bien dang cing N Bién dang mém

Giai doan 1 (O-A) c6 quan hé (rng suat 2 30 -
uén - bién dang (véng gitra nhip) 1a tuyén tinh, 2 N 'f‘— Vétnatdau tién QUCHAIS:
trng suat uon tai diém A goi la cwdng d6 uon tai = /‘7 Bién dang dan hdi c
vét nirt dau tién. 10

Giai doan 2 (A-B) 1a giai doan dan hdi - fi il . . . ‘
déo, khi tang tai trong (ng suat kéo tai ving duwéi 0o 200 400 B00 8O0 H000 12000 1400
bung ddm tang nhanh va dat (ng suét kéo uén . 0 SRRSO GRGSE IR M S
Ién nhét chinh 1a thei diém tinh cho cwong do  Hinh 1. Ung xt co hoc cua UHPC khi chiu uon

chiu uén ctia UHPC. U'ng suét udn tai diém B goi 1a cwéng d6 udn I&n nhat. Sau diém B, tai trong ting sé
lam cho cac soi bi kéo tudt, ng suat kéo giam dan.

Giai doan 3 (B-C) la giai doan mém, cac soi bi kéo tudt ra do cwérng do bam dinh clia bé téng vao soi
bi suy giam dwdi tac dung cla tai trong udn. Cac vét nit Ién xuét hién, tdng nhanh va lam cho mau dam bi
pha hoai hoan toan, khdng con kha nang chiu lwc.

Mét sb nghién cliru truwdc day (liét ké tai Bang 1) da chi ra cwérng do chiu udn (Ién nhét) cia UHPC
phu thudc dang ké& vao thanh phan cap phéi, hinh dang va kich thwéc mau thir, so' db gia tai.

Béng 1. Cudng dé chiu udn ctia UHPC trong mét s6 nghién ctiu

Tac gia Nim Kich thwé'c mau So dob giatai | Cwong do chiu ubén
#0x40x160 mm Uén 3 diém 25 - 50 MPa
. cat khia bung dam
Richard va cac cong sv [7] 1994 = Ox70%280
x70x A 2
e mm Uén 3 didm 25 - 50 MPa
cat khia bung dam
70x70x280 mm Uén 4 diém 46.0 MPa
Chanvillard va céc cong sw [8 2003 . R
TS 7070280 mm, Uén 3 diém 36.0 MPa
cat khia sau 10 mm
40%x40%x160 mm Uén 3 diém 21.3 MPa
Orgass va cac cong sv [9] 2004 100%x100%500 mm Ubn 4 diém 16.4 MPa
150x150%700 mm Ubn 4 diém 12.1 MPa
. o 40x40%160 mm Uébn 3 diém 34.0 MPa
Fehling va cac cong sw [10] 2004 < ~
150x150%700 mm Uodn 4 diém 22.1 MPa
Reineck va cac cong sw [11] 2004 100x100%530 mm Uén 4 diém 16 - 26 MPa
Cuwoéng do chiu udn ctia UHPC dwéng nhu 50— - —
. e .. = Ly, , [* Thinghiém ¢ Thi nghiém u6n 4 diem -
dat dwoc gia tri I&n hon doi véi mau cé kich thwéce 45 1 uwén3dém
nhé. Ly giai & day dwoc cho la cé anh huwéng cia g ‘3‘2
kich thwéc mau thir va so db gia tai [8-11], vi du § 20 S . .
céac két qua cia Reineck [11] minh hoa tai Hinh 2. ¢ 25 e N Khodng dao 3ong
. , = — ™ [ T T~ Giatritrung binh
Dong thoi, cac két qué thir nghiém ciing & fg i I e S ?
cho théy kha nang chiu uén ctia UHPC c6 sw bién  © 10 e ——
doéng kha Ién. Fehling [10] cho rang cac gia tri do 5
kha nang chiu ubn ctia UHPC bién dong la do 0 ; ; ; |
hwéng cla soi thép phan bé trong bé téng nén 1a 0 50 100 150 200 250
ngéu nhién. Chiéu cao clia dam, mm

Hinh 2. Anh huéng cua kich thuéc méu trong

Céc hién twong vé anh huwéng cua kich thuée nghién ciu cia Reineck [11]

ma&u va bién dong vé gia tri do kha nang chiu uén clia
UHPC van dang & van d& khoa hoc chua théng nhét. Vi vay, bai bao nay trinh bay v& mét s6 két qué nghién
ctru d& 1am ré hon vé sy &nh hwéng cia kich thwéc mau va so dd chiu tai dén kha nang chiu udn ctia UHPC.
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@ 2. Vat liéu sir dung, thanh phan cap phéi va phwong phap thi nghiém

2.1 Véat liéu st dung

Vat liéu st dung trong nghién ctu bao gdm: xi

Bang 2. Thanh phén héa cua vét liéu

mang pooclang loai 42.5N, xi |6 cao hat hoa (GGBS) va Ham 1 N it %
silicafume c6 thanh phan héa thé hién & Bang 2. Silicafume Oxit AR GO o
dang hat r&i véi khéi lwong thé tich tir 250 dén 300kg/m?. XM SF Cat
Céat st dung trong nghién ctru cd dwdng kinh c& hat trung Ca0 64.1
binh 14 270 ym, dé réng cla cat & trang thai tw nhién la :
37%, lwong nudc bdo hoa khd bé mat la 1.1%; phu gia Sio, 20.64 90 97.02
siéu déo gbc polycarboxylate v&i ham lwong chat khd ALO 4.92 119
. - 5 n , \ . - 273 ° :
dat 25%. Soi thép sir dung trong nghién ctru la loai thép
cac bon cuwong do cao véi dwong kinh trung binh khodng Fe,0, 2.24 0.24
0.2 mm, chiéu dai 13 mm va cwéng do kéo trén 2000 MPa. MgO 1.25
2.2 Thanh phéan cép phéi N,O 0.19
Trong nghién ctru nay, ba cap phbi UHPC véi KO 0.76 0.7
lwong s@i khac nhau twong ng 1a 0%, 1% va 2% theo :
thé tich, dwoc st dung. Vat liéu thanh phan dwoc lwa SO, 3.66
chon vé&i ham lwong SF s dung chiém 10%, lwong Voéi tw do 15
GGBS st dung chiém 35% theo khédi lwong CKD, ty 1&
N/CKD = 0.15 (Bang 3). MKN <3 0.24
Bang 3. Thanh phén cap phéi st¥ dung trong nghién ctru
Vat liéu str dung FO F1.0 F2.0
Xi mang, (kg/m?) 657 650 644
Silicafume, (kg/m?®) 119 118 117
GGBS, (kg/m?) 418 414 410
CKD, (kg/m?) 1194 1182 171
Cat, (kg/m?) 1051 1041 1030
Lwong nwéc hap phu trong cat, (kg/md) 11.6 11.5 1.4
Phu gia siéu déo, (kg/m?) 50 50 49
Lwong nwéc st dung, (kg/m?®) 179.4 177.6 175.9
Ty lé N/CKD, theo khéi lwgng 0.15 0.15 0.15
Ham luong soi thép, % theo thé tich bé tong 0 1.0 2.0

2.3 Phwong phap thi nghiém

Thi nghiém xac dinh cwong dé chiu udn va dd bén déo dai cia mau UHPC dwoc thwc hién theo tiéu
chuan ctia Anh BS 4551-1:1998 vé&i so dd thtr nghiém ubn 3 diém va tiéu chudn Nhat Ban JSCE-SF4 véi
so dd udn 4 diém. Cac mau thi nghiém hinh dam, véi 2 loai kich thuwéc khac nhau 1 40x40%x160 mm va
100%x100x350 mm. So dd thi nghiém udn 3 va 4 diém dwoc thé hién & Hinh 3 va 4.
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Th& nghiém vé& mirc d6 anh hwéng cla I&p vé (boundary layer) dén kha nang chiu udn ctia mau
UHPFRC. Trong d6, nghién ctru vé& anh hwéng cla kich thwéc mau dén cwéng dod chiu udn tai lép vé UHP-
FRC, mau bé téng v&i kich thwdc 100x100x350mm dwoc cat thanh cac mau co kich thwdc 40x40x160mm
(Hinh 5) va dwgc thi nghiém theo cac hwéng khac nhau.

Anh huéng — = Ving anh hudng
cliabé mat +—— ——— #:“ - =g clabé mit
.. J—

Soi phan bé 1 \/;“\\ X — L = .g/ Viing soi phan b
ngau nhién T / = ngau nhién
Anhhuong 2—— | —_— =N PR
clia bé mat — T =

Mat cit ngang ctia mau Mat ct dirng
Hinh 5. M6 ta vé anh hudng cta I6p vé clia mau déam UHPFC
2.4 Qud trinh trén va dic méau

Vat lieu dwoc dinh lwveng va cho vao may tron truc dirng
theo thir tw: xi mang, silicafume, GGBS va cat. Dau tién hén hop
vat liéu dwoc tron kho trong thoi gian 1 phit, sau d6 cho hén hop
nwéc va phu gia vao thung trén. Vat liéu dwoc trén dén khi hdn
hop bé téng chuyén tir trang thai khd sang trang thai chay. Tdng
thoi gian tron khoang 10 dén 15 phit va dam béo hén hop bé téng
dwoc déng nhat. Sau do soi dwoc dwa vao va tiép tuc tron trong
khoang thoi gian trén 5 phut d& dadm bao soi dwoc phan tan déu
trong hén hop bé téng (Hinh 6 va 7).

Hén hop bé tong dam bdo dd ddng nhat sé dwoc dic va Hinh 6. Soi duoc duwa vao
dwdng ho & diéu kién tiéu chuan (20 + 2°C, RH = 95%) va & diéu hén hop bé téng
kién nhiét &m (90 £ 5°C, RH = 95%), trong th&i gian 24h + 3h, mau rw =
dwoc thdo ra khai khuon va tiép tuc dwéng ho & didu kién chudn
dén tudi xac dinh cudng d6 uén.

@ 3. Két qua va ban luan

3.1 Anh hwéng cia kich thwéc mau dén cwong d6 ubn
cua UHPC

Két qua nghién ctru vé& anh hwéng cla kich thwéc mau va
ham lwong soi dén cwdng d6 udn (4 diém) cia UHPC dwoc thé :
hién & Hinh 8. K&t qua thi nghiém cho thay khi ting ham luwong S == T
soi st dung, cwdng dd udn ctia UHPC téng véi cd 2 nhém kich Hinh 7. H6n hop bé téng
thwd'c mau 40x40x160mm va 100x100x350mm & ca hai didu kién da déng nhéat
dwdng ho tieu chuan va didu kien dwdng hod nhiét am. O diéu
kién dwéng ho tiéu chuan, khi st dung 1% va 2% soi theo thé tich gilp téng 68.4% va 136.8% cudng do
chiu udn ctia UHPC véi kich thwéc mau 40x40x160mm va ting 36.4% va 63.6% véi mau co kich thuwéc
100%x100x350mm. Cwéng dd ubn clia mau & didu kién dwéng hd nhiét Am cao hon so véi mau & didu kién
dwéng ho tiéu chuan.

Cuwéng do chiu udn ctia UHPC dat dworc tily thudc vao kich thudc clia mau. Véi mau o kich thwéc nhd
hon (40x40%x160mm) s& cho cwdng d6 udn I&n hon so véi mau co kich thwéce Ien hon (100x100x350mm)
(Hinh 8 va 9). Cwéng dd chiu udn ctia nhém UHPC kich thuwéc 40x40x160 mm co gia tri 1an lwot 1a 11.4,
19.2 va 27 MPa twong tng véi ham lwong soi str dung 0.1% va 2%. Trong khi, cwéng dé chiu udn ctia nhém
UHPC kich thwéc 100x100x350 mm c6 gia tri 1an lwot 1& 11, 15.2 va 18.4 MPa twong &ng v&i ham lwong
sQi str dung 0.1% va 2%.

Diéu nay c6 thé ly giai la do: (1) sw phan bd cla tai trong trong mau, (2) do I&p vo tai vi tri nay cac
soi bt budc phai lién két trén bé mat clia mau va (3) do sw gidi phéng nang lwong hap thu clia mau trwde
khi bi pha hoai.
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40 - 40 +
35 | (20£2°C,RH295%) 35 1 (90£5°C, RH 2 95%)
& 30 & 30 4
= =
£ 25 - £ 25 -
o 20 o 20
o o
2 15 £ 15
=3 ¢ =1 C
© 10 7 . i © 10 -
5 | —— Mau kich thwéc 40x40x160mm 5 M&u kich thuec 40x40x160mm
—5 Mautkich thuge 100x100x350mm —C— Méu kich thuc 100x100x350mm
0 T 1 0 - |
0 1 2 0 1 2
Ham lwvong soi, % Ham lwong soi, %

Hinh 8. Anh huéng cta ham luong soi Hinh 9. Anh huéng cta ham luong soi
va kich thuéc méu dén cuong dé uén 4 diém va kich thuéc méu dén cuong dé uén 4 diém
clia UHPC, (20 = 2°C, RH = 95%) ctia UHPC, (90 = 5°C, RH = 95%)

Két qua nghién ctru vé anh huwéng 4 L r—

5 . . = L. ~ N X a0 3pt 2 3pt 4 UHPFRC: 2% si, N/ICKD=0.15

cua kich thwéc mau véi mé hinh udn 3 1 PP Py 3pt. i nghiem uén 3 @ém

L - - e apt A 4pt: thi nghiém udn 4 diém
a5 I~

diém va ubn 4 diém dén cwdng do udn cla

g 3

UHPC duwoc thé hién & Hinh 10 va 11. =" i P—

Két qua thi nghiém cho th~éy, voi 8 jz m
ham lwgng soi st dung trong hon hop § .
la 2%, c6 sy khac biét gita két qua thi NI ;YN Vq-'\
nghiém khi st dung hai trang thai phan . / / / / / / / /
bd tai trong trong cé hai trwdng hop kich , [ o
thwéc mau khac nhau. V&i mau céd kich 00 05 10 15 20 25 30 35 40 55 60 65
thwéc 40x40x160mm, cé sw giam rat nhé 86 vang, mm ’
vé cwéng d6 udn cla thi nghiém ubn 4 diém  Hinh 10. Quan hé gitra d6 vong va cuong dé uon cua UHPC
so v&i mau thi nghiém ubn 3 diém. Déi véi Mau UHPFRC c6 kich thuoc 40x40x160 mm
mau cé k'I'Ch tht{c')’c 100><100><350mm, thi a5 o
nghiém udn 3 diém c6 cwong dd udn Ion a Yrpr 2ol NOKp=019
nhét dat dwoc & do vong nhd hon so vai thi % 2 s 4t ningm uon 4 ém

4pt1 4pt 2
(failed outside the middle 4pt.3 SDT 4

nghiém uén 4 diém.

Khi st dung 2 nhém mau UHPC véi
kich thuéc khac nhau van co6 su khac biét
dang k& vé cac (ng xt co hoc clia bé téng.

Cuong dd uén, MPa
e
%

: 0 Y i S
V&i mau cd kich thuwdc 40x40x160mm, ( J ‘ I ‘ ]
cwong dd ubn dat ty 27 dén 35 MPa, ’ I J (
trong khi d6 v&i mau co k|Ch thwoc Du.u 05 10 15 20 25 30 35 40 45 50 55 80 85
100x100x350mm cwong dd udn chi dat tlr 6 véng, mm
22 dén 27 MPa, nhé hon twong ing tr 23%  Hinh 11. Quan hé gidra d6 véng va cuong dé ubn cia UHPC
dén 30%. Mé&u UHPFRC c6 kich thuéc 100x100%350 mm

3.2 Anh hwéng cia I6p vé dén cwong dé uén cia UHPC

Trong nghién ctvu v& mirc d6 &nh hudng cla Iép vé (boundary layer) dén kha nang chiu ubn cla
mau UHPC, mau UHPC vdi kich thuwéc 40x40x160 mm dwoc cat ra t& mau 100x100x350 mm, vj tri cat va
mau cét dwoc thé hién & Hinh 12 va 13.

Khi st dung c6t soi thép thi anh hwéng cla kich thwdc mau dén cac ng x&r co hoc ¢é thé do 16p
vd bén ngoai ctia bé tong UHPC. Tai viing nay cac soi budc phai lién két véi nhau trén bé mat phang cla
mau va do d6 sé& cai thién cudng d6 kéo cho bé tong. Do day cua I&p v dwoc gia dinh bang it nhat mot
ntra chidu dai clia soi, ttrc 1a trong trwérng hop nay 1a 6.5mm. V&i mau cé kich thwée nhé thi 16p vé bao
boc trén bé mat sé chiém moét ty 1& Ién hon cda dién tich mat c&t ngang so véi mau co kich thwdc 16n
hon. Do vay, gia tri clia cuwéng d6 udn ctia mau nhd hon sé cé wu thé cao hon so véi mau cé kich thuéc
I&n hon.
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Hwéng thi nghiém

Ving bé mat
anh huwéng Mat canh

=
b

Mat phia trén

=
— B3
Vung soi phan

bb ngéu nhién Mat canh

i

Mét cét ngang

Hinh 12. Cac mau 40x40x160 mm duoc Hinh 13. M&t cat ngang
cét ra ttr mau 100%100%x350 mm va vi tri cat mau

Két qua thi nghiém dwoc thé hién & Hinh 14 va 15 cho thdy cac mau dwoc cét ra sé cho cwdng do
udn thap hon so v&i mau 40x40x160mm ban dau véi ca hai trieéng hop ham lwong sei st dung 1% va 2%.
Didu nay c6 thé giai thich la do dién tich cla I6'p vé clia cac mau cét bi gidm di. Trén Hinh 11 thé hién vi tri
cat mau cho thay, véi mau cét 3 va 4 sé cho cwéng dd udn cao hon so véi mau cat 1 va 2 1a do dién tich lép
vé cla mau 3 va 4 ndm & vi tri chiu udn Ién hon so v&i mau 1 va 2.

Mau cét 4 khi d6 sé cé ving chiu udn nam trén bé mét ctia mau 100x100x350 mm, tai viing bé mét
nay thwong sé tap trung ham lwong soi 16n hon ddng thdi cac soi cling lién két véi nhau trén ciing mat
phang b& mat clia mau, do vay sé cho cudng dd udn Ién hon so véi mau 1 va 2.

Anh hwéng cla I6p vo 1a yéu tb gay ra sw khac biét vé cwdng do udn clia UHPC khi co sy khac nhau
vé kich thwéc mau. Ty Ié dién tich 16p vé clia mau 40x40x160 mm sé Ién hon so véi mau 100x100x350
mm. Do vay, mau 40x40x160 mm s& cho cudng dd udn I&n hon so véi mau 100x100x350 mm.

45 45
Ceoi 109 UHPC - s0i 1.0%
UE,PCC,:(DSS '011'?5/ ° N/CKD = 0.15
40 10%SF; 35%GGBS 0 10%SF; 35%GGBS
. 45 | Méucat s6 4 M&u kich thuéc
Méu kich thudc 40x40x160 mm 40%40x160 mm
© 40%40x160 mm © f .
o o
S 30 . s =
c X A oA Mau cat so 3 =
S Mau cat so 3 40x40x160 mm S
S 5. 40x40x160 mm ‘ o 25
g / 5 e 8
) / Maucatsé 2 o
5 / 40x40x160 mm )
5 20 / =3 20
(&) (6]
15 15
M&u cét s 2
0 10 40x40x160 mm
Mau cit sé 1 M&u kich thwéc  MAu cét s6 1
g 100x100%350 mn 40x40x160 mm
5 4°xfn°mx160 MAu kich thuéc 5 E
100x100%350 mm
] | ol
00 05 10 15 20 0o 08 1.0 15 2.0
D6 vong clia ddm, mm D6 véng cta ddm, mm
Hinh 14. Quan hé giira cuong dé ubn va Hinh 15. Quan hé giita cuong dé ubn va
do véng voi kich thuée mau khac nhau doé véng voi kich thude mau khac nhau
(Ham luong soi 1%) (Ham luong soi 2%)

@ 5. Két luan

T cac két qua nghién ctru thwe nghiém trén, mot sé két luan cé thé rit ra nhw sau:

- Kha nang chiu uén ctia UHPC tang I1&n khi tdng ham lwong soi ddi véi ca hai nhém mau co kich
thwéc khac nhau (40x40x160 mm va 100x100x350 mm) & ca didu kién duwdng ho tiéu chudn va dwéng
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ho nhiét am. O diéu kién dwdng ho tiéu chuan, khi st dung 1% va 2% soi theo thé tich gilp tang 68.4% va
136.8% cwong do chiu ubn ctia UHPC véi kich thwdc mau 40x40%160mm va ting 36.4% va 63.6% véi mau
c6 kich thwéc 100x100x350mm. Cudng dd udn ctia mau & didu kién duwéng hd nhiét am cao hon so véi
mau & didu kién dwéng ho tiéu chuén.

- Tuy nhién, khi tdng kich thwé'c mau Ién thi cwdng d6 ubn ctia UHPC gidm. Mau cé kich thwéc
nhd hon (40x40%x160 mm) c6é ty 1& I&p vd (noi tap trung soi thép ndm ngang nhiéu) cao hon va sé hd
tro' chiu lwc udn tbt hon nén da cho két qua cwdng d6 chiu udn I&n hon so véi mau cé kich thwéc I16n
(100%100%x350 mm). V&i mau cé kich thuwdc 40x40x160 mm, cwdng d6 ubn dat tir 27 dén 35 MPa, trong
khi d6 vé&i mau cé kich thuwec 100x100x350 mm cudng d6 ubn chi dat tlr 22 dén 27 MPa, nhé hon twong
&ng tir 23% dén 30%.

- So dd chiu tai udn 3 hay 4 diém khong lam thay déi dang k& gia tri cwong dé chiu ubn ciia UHPC
déi v&i ca hai nhém mau kich thuwéc 40x40x160 mm va 100x100x350 mm.
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