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Figure 1 SEM image of cement stone.
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Figure 2 (Color online) Schematic diagram of small particle dense
filling cement.
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Figure 3 (Color online) Brazilian disk splitting testing.
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Figure 4 Unixial tension curve of UHPC.
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Figure 5 Dumbell samples designed with different transition zone
shapes. (a) Trapezoidal transition; (b) arc transition; (c) step transition.
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58.4%1157.9%. 1T 7KK HLEHK, UHPCF iR 55 1
B/ TNWC (Blmigstt). Xie N Imr s £,
235 FH20°C % 2 —80°CHy, NWCHIPT K58 Z 1 &N
66.7%, BEZLP R IR B 105.5%. Lee2s AR
B 5 U5 20°C R [ FI—70°C, TRk BT K 55 R 3
TURE. T 2435 M20°CRE £ —90°CH}, UHPCHIHTE
55F 5 AR B% L i B 1 3 = 23 1 30,8 % F142.1%.
bR, R AN EE W] B 2 R T UHPC P 55
B WKWV R R A Y, S g R, Y
SZH6 R IR IR B 25— 160°CHY, P15 A8 1 3%
JE M 1.22 mmAE4k 41,06, 1.55, 1.50, 1.47A11.74 mm,
MRS 5 N —12.8%, 26.8%, 23.2%, 20.5%F142.3%. iX
Ut A 4R R ARIR N BT A PERR AR B T B R G
2 S R IR 55T FEE [ 45— 160°CHY, UHPC W24 A
BEGMN21.6 KN/mE & #033.1, 34.9, 35.2, 39.9f(
40.4 kKN/m, 38573 51°H53.0%, 61.2%, 62.8%, 84.8%
86.7%. UHPCII Wi 2L A6 & 5 Tl i gk i 100510

5 #EE
A SCEFTUHPCHIME RS A5« 7S 125 B UL K% it

A Te) PR A R AT T LB 45, UHPCAVY
EEW AR SRR, WW+H24K, £ TREL
WHEB N ZHIN . 520192021 3% 4 = F <
5] 68 = 1k B VR £ (UHPC) B R 5 8 & iR 557,
UHPC) 1 R LAER 2 19974 N Z= R NATH LFE.
BE 5, 2112292001 8120024, UHPCR FH T E i 2
M AR AN [ () ANATHE AR, JE+4Ek, UHPCHEL
. PHERLEH TR, B RS a5/ n ), DR
AR TAE, W R S TR, LR IS5 H %
ARSI AR T AN, T RUHPCAETR E 11
AR AE R, Ehan201 743 TR b5 X &
PR KM R TR ] 1 B n BV UHPC A 47, 2021452
R 2 B 7 I L s s TE TAENFR A T UHPCIIT
R 20234 @SB E M AR EEILIC UM R T
UHPCH#EEFG R 505, FRE TREEARN REHED) T
UHPCHIH & &5tk e, HA8-UHPCHIZ & w2
Hrp g —Rh A Bt 38 0 7 Sk R A b

L7 S 3 M1 N =« RIS = MA M L N e S DS
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UHPCIA N H T2 00 Tk 5 R &3+, w4
LA T B IO . RO AR B v &5, e 43R T
UHPCZEH I S22 R, SEBL T a5 . 55041
BT R, REE TR v KRDKH TR
FmE Sk, UHPCH &HE T e mtuektE. than, 77T
B A6 T 5 ZE KRR AAE K e v sk i
PHIER M E, 20155 K FHUHPC#EAT 2% [ i f#,
RORRAF, RESLEE . S, AR ARG 2 R &R AR
M TR ERE, SHH™E, &RATHEZEHR
Tiif 5 fF A FRTUHPCO 5 Sk A R AT 1 4R, 280UR R 4F.

b6 UHPCR A Y6 Bl st — 20 4h e, 75 ZLAH L
PR SR, TR A B A 2 A R & L 5 KR
il i B 22 (CBMF/CCPA) 4371 T-2018, 2020F120214F /&
i 7 FAE bR 2 %), BIT/CBMF 37-2018/T/CCPA
7-2018 G 1 RE VR kA ME AR AR50 R .
T/CBMF 96-2020/T/CCPA 20-2020 (it =1t fg v+
FiRAE) .« T/CBMF127-2021/T/CCPA 2-2021 (i
PERETRSE T TR MR A2 = B RE ) FIT/CBMF 128/
T-2021/CCPA  23-2021 (it /& Pk BETR &t LI 37 he it
THARMFEY . tt, #E T &E ¥ CBMF/CCPA #4]
UHPCHARAERIFE I EE AR R, BeAL, I HH 1 4]
RpnfE, totn, A EA B2 AR ET/CHTS10036-2021
CRrpItEiRE: LA M S MEARIERE) 5 |TREA
PR 2R HET/GDHS  003-2021 € I8 A TNz 48 e
REVREE LR ARG .

B, IR — ST A7 AE AR 2R W () 1) A, N 1% 5 5
AR EAL.

B, UHPCHISEWmBEARTFESG —. Aicd X,
UHPC (1458 & 38 32 EL 76 (5] 35 AR B A o A o A
BT ERSEHEAE TR R R RE, 5 RHh
)2 R ROZAT A S, FEINLAER A, 5T
TR ) B: Al UHPCHL AR 14 B 12388 Ik B iy 4y e <
BOHe . AH R BB AP S IG A TR 5 R i
MR AR S A AE. Rz s, SaFErmnEm
VUAh e e )y s TR 2 g —,  REAERLYE )5 T 2 B

SE 3

e, FAMEST ISR e e JrTH, W ik aE. A
SRR HE S A MBI BT S0 R 7E & B [ A 2 )
TNHET I, R XA B P HE SRR, (HR SEE
TR SR — MR ISR 2 b & B BRI
LYH 0T B V)R R, XM TR RO
B PP R FE AL, 3 R B AT

FR, UHPCH AVE TG BT SR G AL i A )
R A T 725 ) 8, FAR R BUAE A RHE AR A% i 72
SR FE RN FEAKT R R, O IO 78 i R AR R A,
UHPC E ARt PUBH. Pukanttae, W
AR AL, B b, K238 L UHPCH AT
() S B8 ERLE To A B ) 2 1 T AT . (B2, &AM
Bt R, REUHPCEA R &L, H2
TERERMNAR I X 38 23 7= AR AR 2 ML X S 8L
1FAE, NCOMMZ UL B 7 14 HR AL T idiE, #Rkm
PR PUR TGP REA FTRE N %, BT T 3L,
MRMERBOE R Pt h s FE 2 R B, FERRIEIITS
BT, FLBREEVKBIRIK 7125 G ik FLBRBE S, A ]
e FEUHPCHUAR BRI RE & N F%. FTbL, F5 Mk
L 7 i A 858 A R E F IR S 56 45 R A Re 8 A BT AR
UHPCHITi AN

TR, UHPCH R G IR 40 . UHPC BAJLAR
SRR E A R, o, BUHPCHE AR 5 7
LR R DA B R B R AR 4 &, B RETE
FCHT B Rt A T D REAA R, AT TS R ) 4g R e
R, B AT I RE RO TE B R HL. AT BA% FEEUHPC
FARFILA AL A, CLSEIIAR 1) Th g H 7.

w5, BARUHPCHIRAS. JREE+ 2 BT DL 454
TR @R, B — MRARMER R R 7535 2 58
PEBERANGEFEZ AT, S5HARL MR LR
B S ABRAK.  HATUHPC A R fE B IFH A
teigm, FENHF TR SCHERAL, %A 2t
BAGERIAE T K UHPCHIE AR, 10 58 v st
TRHHENG, AR, BONREE AR
BN AN TR R 3R S UHPCYE B T BRI
BRA, T2 S RH AR,
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Since the concept of ultra high performance concrete (UHPC) was proposed in 1979, based on the theory of “Densified
System with ultra-fine Particles” (DSP), considerable progress has been made in theory and application. This paper
summarizes the research progress on the mechanical properties of UHPC in the past half-century, particularly in the past
decade, including (1) the mechanical properties of UHPC under quasistatic loads, (2) the mechanical response of UHPC
under impact and explosive loads, and (3) the durability of UHPC mechanical properties. Finally, some important
problems related to the mechanical properties of UHPC that need to be solved in the future are presented.

concrete, ultra-high performance, tension strength, tension toughness, dynamic response, resistant to corrosion
PACS: 62.20.De, 62.20.Fe, 62.20.Mk, 66.10.Cb
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