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Abstract : Super absorbent polymer (SAP) was used as the internal curing material for concrete. Through the
nanoindentation test, the effects of curing age and SAP content on the micromechanics of the cavity interface of the
internally cured concrete were studied, and the internal phase and chemical composition of the concrete were
characterized by scanning electron microscope and energy dispersive spectroscopy (SEM-EDS). The results show that
the elastic modulus and hardness of the SAP water release interface increase with the increase of curing age. After adding
SAP, the distribution of hydration products in concrete becomes more uniform. As the curing age increases, the content
of hydration products gradually increases, and the interface becomes denser. The SEM-EDS test results are consistent
with the test of mechanical properties, indicating that SAP has a positive impact on high-strength concrete.

Key words : high strength concrete; internal curing; super absorbent polymer (SAP) ; microscopic feature;
nanoindentation; SEM-EDS
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1.1 EHBEEREE

JKUE R PO 42.5 3 38 fik 12 £ 7K U 5 #HL kL R
WA, 48 A 5~20 mm, 3% 2 g fie , H 4 B T L 3%
1 408 R b, KL R 0.35~4.75 mm; 8 & K %
FHB™ I A BRE BRI R, JHC v ™ s 083 B K M e 46 b
54 GB/T 18046—2017¢JH F /K & 0 J AR ¥ +
TR AL B T IR )AL GB/ T 1596—2017¢ 1 T 7k
e FIR 8 = v (0 B J5E ) B A 5 ikl 7K 351 A 2R 4R 18 0 /K
48 8 O 43550, SO i i 4 A5 B AR ol v P
A1 359 R 43 H0 S 0.1 %6 (LK e 4548 A B H B
T 5 E KW R (SAP) W A 15 1 55 254~ 41 kL2
Al APRHME S BORCR  IROK A% #h 400~500 g/
g, B #2 H 0.15~0.25 mm (60~100 H ) , ¥ & K
0.36 % (LIZK IR 4526 R BRI ) KR 45 48
BB B 2 A L3 2.
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Table 1 Physical properties of coarse aggregates

. Apparent density/ Bulk density/ . . Mud content(by Water absorption(by
P t ; 5 Void ratio(by vol Y
rojec (kgem) (kgem) oid ratio(by volume)/ % mass)/ % mass) /%
Standard >2 500 >1 350 <47 <0.5
Measured 2 640 1720 40 — 1.2

R2 KERBSBABMNEENLZAEM
Table 2 Main chemical compositions of cement and each admixture

w/%

Material SO, SiO, Fe,0, ALO, CaO0 MgO K,0 Na,0

Cement 2.46 24.13 3.65 9.25 51.27 4.98 0.79 1.95
Slag 32.83 1.09 14.44 41.05 6.44

Flyash 0.42 50.25 5.35 34.20 4.50 0.50 1.20 0.80
Silica fume 90.48 1.87 1.27 2.59 0.91

TRBE L B A L W3 3, KK Fe 24 0.34. Se ¥ 1l
K SAP 5 & B BEREHIKFERUS AR £, FF
WA FE 515 58 05 A R ST R ¢35 20 mm (1 5 2
LIRS TR S S PR30 2 min, 78 (20 5) °C M 6 1R
BEA5% B N BB E 24 h R PR A S A
(20£2) °C M AT IR BE 95% Y AR 1 35 971 %8 N 55 P
3T A FRP A A, S A A AS 6] kL BE 9 R D 408 %

2R 2 HEATRLEE | B S R A 4 A il B AL
T WFE 5 4%, AR UE 3K 14 3= 17O RS BE 7E 100 nm
LN .
1.2 R
1.2.1  ZKEIREE

YR K R 3 B R R R for 2 — 6 A% (P-ho) i
L 1N . B LA RSk R AR RE R TS | o7 28
(P)FFEEIG R, 3k B KA (P o ) I T L Y R IR
RIE R KRR IR TR IE (M )3 P52 I R kg
JO7 ) IR TR B R e A IR R B (), W 2 26 B R T
JRAEMARE (1, )5S A W I B RpE
1.2.2  OWIE SRS 73 BT

K QUANT A-650 A PR 5 414 B 455 (ESEM) 3K
FHAREAIROIE SR B8 H AT ED S S 37 AR
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Table 3 Mix proportions of concretes

kg/m?
Water
Silica Coarse SAP Pre-water
No. Cement Slag Fly ash Water Sand . . reducing
fume aggregate  (dry weight)  absorption
agent
HSC 371.2 79.6 53.0 26. 4 180.0 625.0 1065.0 0 0 0.5
HSC10 371.2 79.6 53.0 26. 4 180.0 625.0 1065.0 1.6 32.0 0.5
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Fig.1 Principle sketch map and load-displacement curve of nano indentation test
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Fig.2 Photographs of indentation test area of samples
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Fig. 3 Elastic modulus and hardness distribution cloud maps of internal curing concrete
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Fig.5 EDS spectra of sample HSC10 at different curing ages
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Fig. 6 Elastic modulus and hardness distribution cloud maps of sample HSC and HSC10
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Fig. 7 SEM images of sample HSC and HSC10(curing age is 7 d)
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Fig. 8 EDS spectra of sample HSC and HSC10
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