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Experimental study on sea-sand ultra-high performance
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Abstract: In this paper, ultra-high performance concrete(UHPC) and ordinary concrete are prepared using
undesalted sea-sand. The impact of sea-sand with varying chloride ion levels on the compressive strength, pore
structure and durability of steel embedded in UHPC is investigated and compared with that of conventional
concrete. The results show that the chloride ion content in sea-sand does not significantly negatively affect the
compressive strength of UHPC. The critical pore radius of UHPC made with sea-sand is approximately 2 nm.
Different from sea sand concrete, the porosity of sea-sand UHPC increases with the increase of chlorine content in
sea-sand. Even when the chloride ion content in the sea sand is as high as 0.636%, the chloride ion permeability of
the sea-sand UHPC remains negligible. The reinforcement in sea-sand UHPC is in a passive state and tends to
stabilize after 28 days.

Keywords: sea-sand; ultra-high performance concrete; compressive strength; pore structure; durability

I 7s HH:2021-02-25 Wﬁtt‘.#&Elﬁa-zozl-%-w

’ﬁ’?ﬁhﬁ H (2020M671951);?§ﬁi¥mﬁﬂl%Eﬁ%ﬁﬁ%ﬂﬁﬂl%ﬁéﬁﬂbﬁ ti (YA-612).,
Supported by the National Key Research and Development Program of China(2018YFC0705400), National Natural
Science Foundation of China (51878172), China Postdoctoral Science Foundation (2020M671951), and Open Fund
of National Key Laboratory of Green Building Materials (YA-612).

EEB N FHENI(1971—) B 5 R, FENF B EPERE KR IEE S MBI 5, (B-mail)weijg@fzu.edu.cn,

BEEE . HH1987—), B, 1+, (E-mail)WeiHuang@fzu.edu.cn.



%2 FHER L EEAR S MR LK 15

AT AR, R 1% HE R A 20T A v 7 T AR T 9 U Sl TR (L DA o U A M XK S ke = TR a0 B R, )
i et = A U A0 R R AR DR Y % 15 0 e DX A B P D R e ] R AT SR I . SR, R FE 4 TR A 4 i D
23| A 3 TR U5 b 5 T R B R D A TR R, A0 R R 9 ST e A B IR R T B e P,
SR JH VR B i 5 5 30 YR R AT L E AT AR B IR AL AR B AR G Y Ab BT kA A AR R i R IR Ak HLAR
L VIREE RN T RIS IRE AR LR A E R B A% HOSCAS R, T T AR R A s I 0
Bl Pt P9 5 5K o e Mk BE VR BBE 1 (UHPC) & — Flfi B K 8 TR A kL, 5 A R v 1 i 3 RO S 0 ik P
B T N AR sk = U7 B B 4K Sh , UHPC HA AR 3 B0 B RO S F R 5 1 T8 PERE™, SN IR 0 A F B T
AR AMELLE & 2] UHPC Nl . BF5E R W, UHPC HA L 5 A9 TR A1, AT LA 280 16 1 T 3% 25 09 T 9 3 58
e Xt B A R IR AL T D BL ) UHPC 5 AR P2 T I AT M. SO R AR IR LD i % UHPC, WF5E A
[7] S8 B 7% A R RD X UHPC T 5l BE L FLE5 A G 1 PR3t o8 28 Wk e 1A i 00 73 1 A P8 ) 2 0 ) 4 A1 I 1)
B TR - (58 3 55 9 C40) HE A7 X HL 20 #r

1 iKIe

1.1 E#e

I Z R PO 42.5R BERR Eh K Ve (A A BR A w6 K (P8 T A FRA F] 0.1~0.2 pm, Si0,290% ) , £1
BEH; (<0.05 mm) FIHE A (5~20 mm) o 5 FR R B v Rl 7K 570 R A Ik TR B4 E A BR A B B9 987K 358 25% o
R AP LG LS S VLW D 2 R SR T b (Gl B 3 5 43 1 R 0.035% F10.077% ) LA K Sl B8 15 W i i
Vo] T JRT A0 T ) A ) 2 2 e v B R LT D (SR A R 0.328% F10.636% ) o VR PEREFR AR AN 3R 1 P,
W HRLAR A & 1R o s TR E R UHPC MBS Le an 26 2 R o (B9 1 B2, 2 TH BR A 2F 4 0 e
ABETFBEIRKRAI, UHPC A3 AL 4.

F1 WHEsE
Table 1 Properties of the sand

e H FERTEL P /(kg-m”) T /% WFEE A 1% ABETOE /%
R 1.78 2 661.94 0.36 — —
Wb 1 2.51 2591.31 3.23 0.32 0.035
D 2 1.61 2671.42 0.26 0.92 0.077
R 1 1.78 2661.94 0.36 — 0.328
R 2 1.78 2661.94 0.36 — 0.636
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Fig. 1 Particle size distribution of the sand
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Table 2 Formulation of ordinary concrete and UHPC kg/m’
S KU b 1T K Tk JK ESE) Iol K )
TR g 488.0 528.0 1176.0 195.0 — — —
UHPC 859.5 925.0 — 179.0 258.0 80.5 21.5
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Fig.2 Diagram of electrochemical measurement on steel corrosion
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Fig. 4 Compressive strength of ordinary concrete and UHPC
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Fig. 5 Pore structure of ordinary concrete and UHPC
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Fig. 6 Chloride ion permeability test in ordinary concrete and UHPC
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Fig. 8 Evolution of corrosion current density of steel bar in ordinary concrete and UHPC
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