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Nghién cuu xac dinh hé sé quy déi cuong dé
chiu nén ctia bé tong siéu tinh nang (UHPC)

Research for determination conversion coefficient of compression strength of ultra high

performance concrete (UHPC)
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TGM TAT:

Tai Viet Nam, cong nghé bé tang siéu tinh nang (UHPC) ngay
cang nhan duge nhiu sy quan tdm va duge dng dung réng réi
trong xay dung ket cdu ha tdng xay dung chung, ciing nhu ha
tdng giao thang (cdu duang ba). Nhung do chua ban hanh duge
bg Tieu chudn Qudc gia vé UHPC ciing nhe sy khac bigt gita
céc tieu chudn nudc ngodi nén viec nghién ciu, thigt ke ket cau
va nghigm thu danh gia van gap phai kha khan nhat dinh. Dién
hinh |3 viéc quy ddi gia tri ceang da nén trén cac kich thudc
mau thir khac nhau nhr m&u try va mau [ap phueng. Bai bao sé
trinh bay nhitng nghién ciu vé sy anh hudng coa kich thudc
khudn ciing nhu he s6 quy ddi két qua thir nghiem ceang do
chiu nén caa UHPC.

Tir khda: B tang siéu tinh nang - UHPC, khudn m&u thir nghigm;
cudng do chju nén; mAu hinh try; mau [ap phrong; he sd quy ddi
cuang da.

ABSTRACT:

In Vietnam, Ultra High Performance Concrete (UHPC) technology
is receiving more and more attention and is widely applied in the
construction of general construction infrastructure, as well as
traffic infrastructure (road bridges). But because we have not
yet issued a set of National Standards on UHPC as well as the
differences between foreign standards, the research, structural
design and acceptance and assessment still face certain
difficulties. Typical is the conversion of strength values on
different specimen sizes such as cylinders and cubes. This
article will present studies on the influence of mold size as well
as the conversion coefficient of UHPC compressive strength
test results.

Keywaords: Ultra High Performance Concrete - UHPC; test mould;
compressive strength; cylinders test mould; cube test mould;
conversion coefficient of strength.

1.DAT VAN DE

Mac du da dugc Ung dung tai cdc nudc phat trién trong
khoang gan 30 nam nay, nhung UHPC dgi vai Viét Nam van la mot
céng nghé van con mdéi vdi trién vong ting dung cao vi ¢4 nhiéu
tinh nang vuot tréi hon so vdi bé tong thong thudng. Theo tiéu
chudn NF P470-18 thi st dung khuén tru kich thudc 1a d110 x h220
mm nhung theo céc tiéu chudn da s& dung & Viét Nam (cu thé la
ACI - Héi Bé tong chau A va ASTM 1851:2018) thi sit dung khuén
tru kich thudc d100 x h200 mm. Hay theo TCVN thi cac mau bé
téng dugc thi nghiém kiém tra bang khuén lap phuong kich
thudc 15 x 15 x 15cm hodc 10 x 10 x 10cm. Vi vay, khi khéng cé hé
s6 quy ddi sé gay ra kho khan cho cong tac thiét ké két cau hay
danh gid nghiém thu.

- 1
Hinh 1. M6 phong cdc mau thit nghiém
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Bang 1. Kich thudc cdc loai mau thir nghiém

) Kich thudc mau, cm
STT Hinh dang vién mau

d h a
1 10 20 -
2 Tru tron 11 22 -
3 15 30 -
4 - - 4
5 - - 7

Lap phuong

6 - - 10
7 - - 15

2. TAILIEU, TIEU CHUAN AP DUNG

- TCVN 2682:2009, xi mang Podc lang - yéu cau ky thuat.

- TCVN 4506:2012, nudc cho bé téng va viia - yéu cau ky thuat.
- TCVN 8826:2011, phu gia hod hoc cho bé téng.
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- TCVN 8827:2020, phu gia khodng hoat tinh cao dung cho bé

Bdng 6. Cdc két qua kiém tra chdt luong soi thép

d) Soi thép 2D

téng va via - Silica Fume va tro trau nghién min. STT Noi dung Bon vi Két qua
- TCVN 9036:2011, nguyén liéu dé san xuat thuy tinh - cat - yéu T8 hig -
cau ky thuat. 1 i1é hudng soi - 65
- TCVN 11586:2016, xi hat 16 cao nghién min dung cho bé téng 2 Ham lugng tap chat % 0,0
va viia.
-TCVN 12392:2018, sgi cho bé téng. 3 Cuong do chiu kéo MPa 2800
- TCCS 02:2017/IBST, bé t6ng tinh nang siéu cao UHPC - hudn e) Phu gia déo
dan thiét ké két cau. Bdng 7. Cdc két qua kiém tra chdt luong phu gia dé
- NF P18-470:2017, concrete - ultra-high performance fibre- STT Nbi dung Don vi Két qua
reinforced concrete - specifications, performance, production and : )
conformity. 1 Khéi lugng riéng g/cm® 1,06
-.l\.lF P18-451:2018, c.oncrete - executic?n of cgncrete structures - 5 D6 pH % 633
specific rules for ultra-high performance fibre-reinforced concrete.
- ACF 04:2020, materials UHPC - technicals specification. 3 Ham lugng chat kho % 38,2
- K/UHPC:2014, design guidelines for UHPC. 2 Ham lugng CI- % 0,03
3. VAT LIEU THANH PHAN 5 Mc giam nudc % 40
a) Xi mang PC50 f) NuGc tron
Bdng 2. Cdc két qua kiém tra chdt lugng xi méing jdoctron . .
ST N6 dun Don Vi Ket aud Bdng 8. Cdc két qua kiém tra chdt lugng nudc trén
>raung ~ q STT Noi dung Don vi Két qua
'’ N 3
1 Khéi lugng riéng g/cm 3,09 ] Ham Iuong CT mg/] <350
TPy < 5
2 Do déo tiéu chuan % 294 > Ham Iuong SO mg/] <600
3 Do on dinh thé tich mm 11 3 Ham Iuong can mg/l <200
4 D6 bén ubn, R28 MPa 13,6
5 Do bén nén, R28 MPa 57,2
b) Phu gia khodng (Silica fume va GGBS)
Bdng 3. Cdc két qua kiém tra chdt lugng Silica fume
STT Néi dung Don vi Két qua
1 Khéi lugng riéng g/cm® 2,22
2 Dién tich bé& mat rién m?/ 23 s A —
j j 9 9 Hinh 2. Git thach anh, Silica fume, phu gia déo st dung dé ché tao UHPC
3 Chi s6 hoat tinh, R7 % 112
2 Chi s6 hoat tinh, R28 % 119 4.CAP PI-!6I, CHf'TI;\O VA BAO DUGNG MAU
S a) Thiét ké cap phéi UHPC
5 Mat khi nung (LOI) % 117 P& danh gia hé s6 quy déi khudn thi ching t6i da ti€én hanh
6 Ham lugng Si0> % 95.89 thiét ké, thL{C hién tron va duc véi mau cap phoi c6 di dung 2% sai
_ _ _ thép nhu bang sau.
Bdng 4. Cdc két qud kiém tra chdt lugng GGBS , Bdng 9. Cdp phdi st dung ché tao UHPC 150/11
STT Néi dung Pon vi Két qua STT Néi dung Don vi Két qua
1 Khéi lugng riéng g/cm? 2,87 1 Téng chét két dinh kg/m? 1160
2 Chi s6 hoat tinh, R7 % 82 2 Cat thach anh kg/m? 970
3 Chi s6 hoat tinh, R28 % 106 3 Soi thép kg/m? 155
4 Mét khi nung (LOI) % 1,73 4 Ham luong phu gia déo % 3,0
¢) Gat thach anh 5 N/CKD - 0,166
Bdng 5. Cdc két qua kiém tra chdt lugng cdt thach anh
STT Noi dung Don vi Két qua
1 Khéi lugng riéng g/cm® 2,65
2 D6 am % 0,7
3 Khaéi luong thé tich % 1510
4 D6 héng % 42,7
5 Ham lugng CI™ % 0,006
6 Ham lugng SiO, % 98,12
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b) Ché tao mau
Bang 10. 56 lugng méu cda tting logi méu thir trong nghién ciiu nay

Bdng 13. Cdc két qua kiém tra cuong dé chiu nén ctia UHPC (R28)
trén mau tru d15 x h30cm

STT Loai méu The.tlch, So I%{qng,
lit vién
1 d10 x h20cm =16 12
2 d11xh22cm =2,1 12
3 4x4x4cm =0,1 12
4 7X7x7cm =04 12
5 10x 10 x 10cm =1,0 12
6 15x15x 15cm =34 12

S dung may trén cudng buc hai truc ngang dé trén 2 mé hén
hop UHPC thit nghiém (60 lit/mé). D& dam bao su khach quan va
gidm thiéu sai s6, méi mé tron du kién dic maéi loai mau trén véi sé
lugng la 6 vién/loai.

¢) Ché& dé bao dudng mau

- Sau khi duc, cadc mau thir dugc dan nylon kin bé mat va bao duéng
&m ty nhién tai diéu kién phong thi nghiém trong thdi gian 24 gio.

- Tiép theo, cac mau dugc bao dudng nhiét dm lién tuc tai diéu
kién 80 °C trong thai gian 72 gio.

- Tiép theo, cac mau thir ducc bao duéng &m tu nhién tai diéu
kién phong thi nghiém trong thdi gian 72 gio.

5. KET QUA KIEM TRA CUONG PO CHIU NEN
Bdng 11. Cdc két qua kiém tra cudng dé chiu nén ctia UHPC (R28)
trén mdu tru d10 x h20cm

Vién mau Bon vi Két qua Trung binh
1 147,3
2 152,8
3 152,4
4 146,4
5 148,8
6 148,4
- MPa 1510 150,2
8 153,7
9 145,9
10 154,1
11 151,3
12 150,5

Vién mau Bon vi Két qua Trung binh
1 1314
2 135,3
3 142,7
4 133,5
5 139,9
6 135,6
MPa 137,4
7 143,8
8 131,6
9 133,5
10 143,2
11 142,7
12 135,3
Béng 14. Cdc két qua kiém tra cudng do chju nén cia UHPC (R28)
trén mdu Idp phuong 4 x 4 x 4cm
Vién mau DBon vi Két qua Trung binh
1 183,1
2 177,6
3 177,5
4 182,4
5 181,9
6 176,2
MPa 178,8
7 1774
8 175,3
9 1791
10 176,3
11 179,3
12 179,0

Bdng 12. Cdc két qua kiém tra cudng dé chiu nén ctia UHPC (R28)
trén mautrudi11xh22cm

Bdng 15. Cdc

trén mau ldp phuong 7 x 7 x 7cm

két qua kiém tra cudng do chiu

nén cta UHPC (R28)

Vién mau DBon vi Két qua Trung binh Vién mau DPon vi Két qua Trung binh
1 151,2 1 173,4
2 147,1 2 170,3
3 145,3 3 169,6
4 145,8 4 175,5
5 142,9 5 1771
6 146,3 6 178,4
7 MPa 150,8 147,1 7 MPa 175,9 174,2
8 146,5 8 177,2
9 146,6 9 174,7
10 1474 10 170,3
11 147,3 11 171,6
12 148,1 12 175,8
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Bdng 16. Cdc két qua kiém tra cudng dé chiu nén cia UHPC (R28) - Rc: Cudng do chiu nén ctia mau kich thudc chuan .
trén mdu Idp phuong 10x 10 x 10cm - Rqa : Cudng dod chiu nén cla mau can quy déi ti mau kich
Vién mau Don vi Két qua Trung binh thudc chudn.
- a:Heé s6 quy déi.
1 151,5
2 154,3 6. KET LUAN
1. Vi cap phdi UHPC c6 2% sgi thép, khi mau nén chuan la
3 1537 mau tru d10 x h20cm c6 hé s6 cudng dé la 1, thi mau tru d11 x
4 146,2 h22cm (theo tiéu chudn Phap NF P18-470) sé c6 cudng dd nén
thap hon 2,1%, con mau lap phuong 10 x 10 x 10cm ¢6 cudng d6
5 1521 nén tuong duong.
6 157,9 2. Cac mau nén khac c6 hé s6 quy déi gia tri dugc xac dinh
MPa 151,6 trong bang 18.
7 1484 3. Hé s6 quy déi cudng dod chiu nén sé thay déi theo ham
8 1515 lugng sgi cé trong cép phéi UHPC.
' 7. KIEN NGHI
9 153,7 Ti€p tuc nghién ctiu va thi nghiém danh gi, xac dinh hé s6 quy
10 1454 déi cudng dé chiu kéo ddi vai cac cdp phoi UHPC st dung lan lugt
' 1,0%, 1,5%, 2,5% va 3,0% sgi thép.
11 144,8
3 160 TAILIEU THAM KHAO
! 1. TCVN 3118:20xx, Bé tong - phuang phap xdc dinh cudng dd chiu nén.
Bdng 17. Cdc két qua kiém tra cudng do chiu nén ctia UHPC (R28) 2.7CCS 02:2017/1BST, Bé tong tinh nang siéu cao UHPC - hudng dan thiét ké két cu.
trén mdu Idp phuong 15x 15 x 15cm 3. Bdo cdo tdng két dé tai “Nghién ctu gidi phap két cau Iap ghép skt dung bé tong
Vién mau Pon vi Két qua Trung binh tinh ndng cao cho cdng trinh xdy dung trén ddo”.
4. Bdo cdo tong két dé tai “Nghién ctiu co s6 khoa hoc xay dung tiéu chudn bé tong cot
1 120,7 sgi tinh nang siéu cao (UHPC) - thi cdng va nghiém thu”.
5 1215 5. Cac két qua ting dung UHPC trong thuc tién tai cac du dn xdy dung, dac biét la cau
' LRAMP va céu Thiing Long.
3 122,8 6. FHWA HRT:11:038, Ultra high performance concrete.
2 126.0 7. FHWA HRT-18-036, Properties and behavior of UHPC-class material.
’ 8. NF P18-710: National addition to Eurocode 2 - design of concrete structures,
5 126,9 specific rules for Ultra high performance fibre reinforced concrete (UHPC).
9. ASTM A820/A820M-16, Standard specification for steel fibers for fiber reinforced
6 MPa 1253 1249 concrete.
7 125,5
8 125,8
9 1271
10 126,9
11 127,3
12 1224
Bdng 18. Hé s6 quy dbi thu duoc
Loai mau Két qua thar, MPa Hé s6
d10x h20cm ® 150,2 1,000
d11xh22cm 147,1 0,979
d15 x h30cm 137,4 0,915
4x4x4cm 178,8 1,190
7x7x7cm 174,2 1,160
10x 10 x 10cm 151,6 1,010
15x15x15cm 124,9 0,832

Tu Bang 18 trén, c6 thé dua ra cong thic ing dung cho viéc
quy d8i cudng dé nhu sau:
qu= a.Rc
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