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Nghién cuu anh huéng caa phu gia siéu déo dén
tinh chat cua beé téng siéu tinh nang - UHPC

Research on effect of superplasticizer on the properties of Ultra high performance oncrete - UHPC
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TAM TAT:

Bai bao trinh bay k&t qué nghién cou ve vai tra va sy anh heing

cia phy gia siu déo trong ché tao bé tong siéu tinh ning - UHPL.

Thang qua cac thir nghigm tinh chat co 1y cia hén hop UHPC va
UHPC, ca thé dwa ra duge cac danh gia va sd ligu tham khao vé
viec lra chon ching loai phu gia va ham lvgng cia ching cho
tinh toan cép phdi UHPC dé dam bao dvgc mic tdi vu nhét vé
tinh cang tac va cwang da.

Tir kho: Be tdng sigu tinh nang - UHPC. phu gia siéu déo, cdt spi
thép phan tan, soi thép cuing dd cao, bao duing nhigt 4m. da chay
xog, cuing da chiu nén, cuing da chiu kéo tryc tiép. cuang da chiu
kéo khi udn.

ABSTRACT:

This paper presents research results the influence of
superplasticizers in ultra high performance concrete -UHPC.
Through testing the physical and mechanical properties of the
mixture UHPC and UHPC, it is possible to provide evaluations and
reference data on the selection of additives and content for the
calculation of UHPC grading in order to ensure the optimal
composition of UHPC.

Keywords: Ultra high performance fibre reinforced concrete -
UHPC, superplasticizer, dispersed fiber reinforcement, high
strength steel thread, heat moisture curing, flow, compressive
strength, tensile strength, flexural strength.

1. TONG QUAN

1. UHPC - Vét liéu thanh phén

Mét sdn pham tién tién nhat hién nay clia céng nghé bé tong tai
Viét Nam chinh la bé téng siéu tinh nang - UHPC sir dung c6t sgi
thép phan tan. Biéu nay dugc khang dinh sau thanh céng cla viéc
ap dung cong nghé nay vao stta chita mat cau Thang Long.
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UHPC la mot vat lieu co su két hgp hai hoa gilr cac loai bé téng
khac nhu HPC, SCC va FRC véi diém dac biét 1a c6 dé bén rat cao, do
déo dai Ién.
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Hinh 1. Binh nghia vé bé tdng siéu tinh nang — UHPC

Kha nang lam viéc cia UHPC phu thudc rat nhiéu vao ti1é N/CKD.
Nh& st dung phu gia siéu déo mot cach hgp ly cho hén hgp thanh
phan UHPC c6 dugc t6i uu hod vé dé dac chac. Cling vai dé la su
phan tan 3D cla c6t sgi thép ma UHPC c6 dugc cudng dd chiu nén
I&n t6i 200 MPa, Modul dan héi 1én t6i 60 GPa, cudng dé chiu kéo
truc ti€p va cudng do chiu kéo khi uén lan lugt la 15 MPa, 45 MPa (&
tudi 28 ngay). Phu gia siéu déo con gitp hén hgp UHPC ¢6 tinh chat
tu chdy, tu lén chit tao ra mot sdn pham cé bé mat dep, chat lugng
cao va giam nhan céng trong ché tao.

Hinh 2. Hon hgp thanh phan cdu tao va tinh nang tu chay ctia UHPC

Cac phu gia siéu déo dugc sir dung trong ché tao UHPC thusng
la loai c6 g6c Polycarboxylate (PCE). Tuy vay, liéu lugng phu gia can
thiét phu thuéc rat I6n vao su tuang thich gilra cac vat liéu thanh
phan.

Pé lam r6 dugc dnh hudng trén, da nghién clu ché tao UHPC
vdi 3 loai phu gia siéu déo khac nhau 1a PCE 1, PCE 2 va PCE 3 dé€ so
sanh, danh gia.



Hinh 3. Cac loai phu gia st dung trong nghién ctu nay (PCE 1, PCE 2, PCE 3)

2. Phuong phdp nghién citu va cdc tiéu chudn dp dung

Cacvatliéu trén cau thanh nén UHPC dap ing cac tiéu chuan
vé vat liéu:

- TCVN 6282:2009, Xi mang Pooc lang - yéu cau ky thuat;

- TCVN 8826:2011, Phu gia hod hoc cho bé téng va vira;

- TCVN 9036:2011, Nguyén liéu dé san xuat thuy tinh - cat - yéu
cau ky thuat;

- TCVN 11586:2016, Xi hat 16 cao nghién min dung cho bé téng
va viia;

- ASTM A820/A820M-16, Standard Specification for Steel Fibers
for Fiber-Reinforced Concrete.

Cac mau thi nghiém tinh chit co ly 6 kich thuéc nhu sau:

- Cudng do chiu nén: mau lap 4x4x16 cm va mau tru d10xh20 cm;

- Cudng d6 chiu kéo: mau 5x10x50 cm;

- Cudng d6 chiu kéo khi uén: mau lap phuong 10x10x40 cm;

Cac chi tiéu tinh chat co ly thuc hién theo cac tiéu chuan sau:

- TCCS 02:2017/IBST, Bé tong tinh nang siéu cao UHPC - huéng
dan thiét ké két cau;

- NF P18-470:2016, Ultra High Performance Fibre Reinforced
Concrete - Specifications, performance, production and conformity;

- ASTM C1856/C1856M-17, Standard Practice for Fabricating
and Testing Specimens of Ultra - High Performance Concrete;

- ASTM C469/C469M-14e1, Standard Test Method for Static
Modulus of Elasticity and Poisson's Ratio of Concrete in
Compression;

- ASTM C1609/C1609M - 19a, Standard Test Method for Flexural
Performance of Fiber-Reinforced Concrete (Using BeamWith Third -
Point Loading);

Hinh 4. Tinh tu chdy, tu 1&n chat cda hon hop UHPC trong thuc té thi cong

Cac mau UHPC dugc bdo dudng & cung moét diéu kién: sau khi
dudc va lam phdng mat, miu dugc bao dudng am tu nhién; sau 24
gid tiép theo, mau ti€p tuc dugc bao dudng nhiét am tai 80 °C trong
thai gian 72 gid ti€p theo; sau cung, mau tiép tuc dugc bao dudng
am tai diéu kién phong thi nghiém dén du 7 ngay tudi, réi dé tu
nhién dén 28 ngay dé thir két qua.

Il. NOIDUNG KY THUAT

1. Gidi thiéu vat liéu va thiét bj sir dung

a) Vatliéu thanh phan trong nghién ctiu nay bao gém:
Bdng 1. Thdng tin vt liéu thanh phdn ché tao UHPC

STT Ndi dung Chi tiét
- Xi mang PC40
1 Nhom chdt két dinh | - Silica fume
- GGBS
- Thach anh

2 Nhém c6t liéu

- Soi thép 3200 MPa

Hinh 5. C6t sgi thép va su phén tan sgi thép trong UHPC

b) Cac thiét bj st dung:

- May nén (iing suat - bién dang) bé tong 2.000 kN;

- May kéo - uén (iing suat - bién dang) bé tong 100 kN;

- Cone Suttard: d50 x h100 mm;

- Cone ASTM C230/C230M-21:d70/100 x h50 mm;

- Khuén mau chiu nén: d10 x h20 cm;

- Khudén mau chiu kéo: 5 x 10 x 50 cm;

- Khuén mau chiu kéo khi uén: 10 x 10 x 40 cm;

2. Cdp phéi thir nghiém

Cac yéu cau dat ra déi vai thiét ké cap phoi UHPC:

- Bam bao viéc st dung 3 loai phu gia trén gitip UHPC c6 tinh
cbng tac trong thi cong vai d6 chay xoé téi thiéu >10 cm (cone
Suttard) va >15 cm (cone ASTM C230/C230M-21);

- Dap Uing cac yéu cau vé chi tiéu cudng do.

Bang 2. Cdp phéi ddnh gid cdc logi phu gia thir nghiém

Tén vat liéu Khéi lugng, (kg) | Thé tich, (lit)
Xi mdng 910 294,5
SF + GGBS 270 131,2
(at thach anh 890 335,8
Sgi thép 160 20,4
Phu giasiéu déo PCE1-3,2% 378 35,0
j g6cPCE _ PCE2-34% 40,1 378
PCE 3-1,7% 20,1 18,4
N/CKD 0,165
Ham lugng bot khi: 2,5 %
Téng | 1.000

3. Két qua thir nghiém hén hop UHPC

Cac chi tiéu thir nghiém & Bang 3 dudi day dugc thuc hién trong
diéu kién nhiét d6 va d6 &m cia phong thi nghiém:

Bdng 3. Két qua thar nghiém cdc tinh chdt cia cac méau hén hop
UHPC

Loai | ConeSuttard, | ConeASTM | Hamlugng | Théi gian xudt hién
mau (mm) €230, (mm) | bot khi, (%) chdy déo, phut
PCE1 131 169 2,7 6,5

PCE2 154 206 24 6,0

PCE3 182 238 2,6 5,0
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Bdng 4. Két qué kiém tra tén thét tinh cong tdc ciia hén hgp UHPC
theo thdi gian

Bdng 6. Két qua thi nghiém cdc tinh chdt khdc cia cdc mau UHPC

Loaimiy | Chiukéotructiép MPa |  Chiukéokhiudn MPa |
’ R5 R28 R5 R28
PCE1 10,0 1,2 311 31,6
PCE 2 94 10,7 29,0 29,8
PCE3 93 10,6 26,8 29,0

. x Tén that d6 chdy xoé — cone Suttard, cm
Loai mau o Jn S - -
Sau tron 15 phit 30 phdt 45 phit
PCE1 136 129 107 98
PCE2 154 150 138 119
PCE3 182 180 162 136

D chay xoé, mm

>
45

0 15 0
Théd diem sau trjn, phit

_ ——PCE 1 =@-PCE2 —a—PCE 3
Hinh 6. Tén thét tinh cong téc ctia cdc mau hn hgp UHPC sau tron

Hinh 7. Kiém tra tinh cong téc cda cdc mau hén hgp UHPC

4. Két quad thi nghiém UHPC

a) Két qua cudng do chiu nén

Bdng 5. Két qua thir nghiém cudng dé chju nén cdia méu UHPC

loai | _RS(MPa) | R2g, (MPa)
mau Mau 1 Mu2 | Mau3 | Mau1 Méu 2 Mau3
140,8 14,1 [ 1385 [ 1460 1473 1441
PCET 140,5 145,8
PCED 1364 | 1326 | 1345 | 1391 | 1385 | 1367
134,5 138,1
PCE3 276 | 137 1259 | 2 | 1373 | 1399
125,7 139,5

Hinh 8. Thit cuoing o chiu nén céc mau UHPC
b) Két qua cuong do chiu kéo truc tiép va chiu kéo khi uén
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Hinh 10. Bi€u d ting sudt — d6 vng chiu
kéo khi udn clia cdc mau UHPC tai 28 ngay

Hinh 9. Bi€u d6 (ing sudt — d vng chiu
kéo khi udn cta cac mau UHPC tai 5 ngay
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Hinh 11. Thinghiém xac dinh dutng cong ting suét — dd vang chiu kéo khi udn mau UHPC

lil. KETLUAN

1. Ca 3 loai phu gia géc PCE trén déu c6 thé sit dung trong sén
xuat, ché tao UHPC va cho két qua tét.

2. Phu gia PCE 3 ¢4 liéu lugng st dung trén 1 m* UHPC chi bing
1/2 so vdi 2 loai phu gia PCE 1 va PCE 2.

3. Vé tinh cong tac va ham lugng bot khi, ting véi ca 3 loai phu
gia déu cho két qua dap uing yéu cau.

4. Cudng dé chiu kéo truc ti€p dat trén 9,3 MPa, I6n nhat 1a 11,2
MPa.

5. Cudng do6 kéo khi uén clia UHPC (ng véi ca 3 loai phu gia
déng bién theo thai gian, va R5 bang khoang 93% so véi R28, R 28
dat trén 27 MPa.

6. Cudng doé kéo khi udn tai vét nit dau tién ctia UHPC (ing vai
ca 3 loai phu gia I6n hon 15 MPa.

7. D6 véng dan hoi, tai Ung sudt 15 MPa, khi kéo udn (ing vdi ca
3 loai phu gia I1&n hon 200 pm/m.

8. Phu gia siéu déo PCE 1 dé ché tao UHPC cho chét lugng cao
nhat; PCE 3 cho hiéu qua kinh té cao nhat. Nhu vay tuy thudc yéu
cau ma c6 thé lya chon loai phu gia phu hop dé ché tao cac loai
UHPC khéc nhau.

TAILIEU THAM KHAO

1. FHWA-HRT-18-036, Properties and Behavior of UHPC-Class Material.

2. ASTM (1856/C1856M-17, Standard Practice for Fabricating and Testing Specimens
of Ultra-High Performance Concrete.

3. ASTM (469/C469M-14e1, Standard Test Method for Static Modulus of Elasticity and
Poisson's Ratio of Concrete in Compression.

1. ASTM (1609/C1609M-19a, Standard Test Method for Flexural Performance of Fiber-
Reinforced Concrete (Using Beam With Third — Point Loading).



