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Evaluation of Compressive Strength and Ultrasonic Pulse Velocity according to Elapsed
Time on Normal and Lightweight Aggregate Concrete at Early Age
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Abstract : In this study, the compressive strength and ultrasonic pulse velocity were evaluated according to the elapsed time on concrete mixed
with normal and lightweight aggregates at early age. For evaluation in various strength ranges, the design compressive strength was set to 30, 45, and
60MPa and evaluated. As a result of the experiment, the compressive strength of concrete mixed with lightweight aggregates developed SMPa earlier
compared to normal aggregate concrete, and the UPV showed a similar tendency.

IIHE ¢ 2T MY, 23S0 BA K&, ZHEM, d=E=

Keywords : early age, ultraonic pulse velocity, lightweight aggregate, compressive strength

& Uhebiie. ol 2 ool 9] B71E 9J5) BT 30, 60MPaS W] $1% WIC 1]&-2 041,
028 Ag3ksict. B, chket B9 TS B/ Shel F BAS S B AFEA R et 4 2
T WS FE] A5 OF 143 o’ W 6.84%0l k. H7H PR A4S 230 TR HHHG O], Ea1e) v ol
Q.5

=1 S
ofstd E4 WS Sastoh 20T &

24 712 & GL(202°C, 60£5%) 2710 K L AN Sk AT} A|7h] it
o] A9 The F41E B3 A4 oIt
L
vpT )]

vp it HE(s), L 259 0]F A 2|(m), t: AlZH(sec)

a3, 3l ,%@w&
Fohpt
T, 5 8HEFAK(Itg777@semyung.ac.kr)

- 409 -



27|40l BE 9 A%BA 2220 AT HE JE7E W 28T A

b
AP
HI
1o
o,
N

H 1, 232 E uig§t
o] = 3 = S
sz =5 75 w/C So/a el B2 (km/m®) £y &=
(%) w c S G
NC30 400 799 956
LC30 30MPa 0.41 46.0 200 799 758 . Compregsive strength(MPa)
165 * Ultrasonic pulse velocity(km/s)
LC60 600 676 913
— 1 60MPa 0.28 43.0
LC60 600 676 724
3. Al At
9 1o 7] A oA A AlZke] g 2 E Y S EE YT 454 EY A H3E = 30MPad] A= NC ¥
LC 25 9F 20hof| AE%] &5 Al - el SMPaE W& sl th B3 7= 60MPaol| A= E %7} = 30MPa thH]| At 2 o 2 -2 W/C9]
QGO 7 WA SMPaS 2819 21, LC609] -2 NC60 thH] oF 1.2h HA] SMPaL Hl 51 glct. o] A dtol 4] o]e} SAl}HA| 27
o

A o] RO AIHLE AR TR - A gfoto] # o]~

Aol A NC thH] L] -8 74 4
Ea} —;:xﬂ sole ATl 288
zrol

r\l
E
_rg
hﬂ
o
:L
i
2 °
§
o S
=
Hir
rlo
b
i
b
2
i)
o
rlr
>
=,
I
s
é
off
2
=)
]
oh‘. mn £
E
1o
ol
o2
HU
ri;
(U
(i,

x
8
o
o

—e— NC30 —-+—-NC60 —8—NC30 —@—NC60
—-— LC30 —o—LC60 —o-1C30 —o-LC60

-
IS

7 = = T
= % £ E 000
£ £ i H
£15 215 [ ] S3 83
@ 2 0
& % ,‘i ; 000000000 :
¢ : ; : i
24 3 10 , 52 g2 iy
a @ p L o
H 2 H = £ a,
g Early-stage Strength 7 g Early-stage Strength ) [ g
E s (5MPa) “ E (5 MPa) | £ E
8 A 35 | 51 ER)
N /‘.c/y‘!’.
. Eeoid 0 -® 0 0
0 5 ) 15 20 % 30 0 5 10 15 20 25 30 0 5 10 15 20 2 30 0 5 10 15 20 2 30
Elapsed time (hr) Elapsed time (hr) Elapsed time (min) Elapsed time (min)
(a) 2 ZT 30MPa (b) 2¥ Zx= 60MPa (a) 28 ZT 30MPa (b) 22X Zx= 60MPa
= ~O T A
JE 1L ARZE Eaof E YEEE JE 2. A2t Zojof ME xS0 £

.2 E

2 AFo A= 27 AP oA A A WE BE U AFEAHE S 22 EY YEAE W 250 =5 BRI A
4 2 72 ¢l SMPaol| =sh= A]7k0] A9 B 7% 30MPa tH] 60MPa®] £32| E7L HA Estg] on, LC600] NC60 VH
ok 1.2h ] 5MPao)| a}glth 280 £ 20 A9 ER7}E 60MPao] Z3 8 EV} 2% 7 e 30MPa thH] 2o &5 8 H Y

, BE oA 27]0)= NC 2 LC7F AR A S gl Agto] Zafgte] whel NC7FLC tiv] & =5 K3l

=N

ZAS| 2

B =50 242 7] Y F(MSS, Korea) 7} 2| 95Hs 7] S 7 2 1138(S3270705) 9] Yo 2 =3 H 9179 S 5] oof ZALS
-

LEd

1. Taegyu Lee, Jachyun Lee, Setting time and compressive strength prediction model of concrete by nondestructive ultrasonic pulse
velocity testing at early age. Construction and Building Materials. Vol.252 No.119027.

*410 -





