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The prediction for drying shrinkage of self-consolidating concrete
using lightweight aggregate
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Abstract

Lightweight concrete is known for its advantage of reducing the self-weight of the

structures, reducing the areas of sectional members as well as making the construction
convenient. Thus the construction cost can be saved when applied to structures such as
long-span bridge and high rise building. However, the lightweight concrete requires specific
mix design method that is quite different from the typical concrete, since using the typical mix
method would give rise the material segregation as well as lower the strength by the reduced
weight of the aggregate. In order to avoid such problems, it is recommended to apply the mix
of the

experimental tests were performed as such mechanical properties(compressive strength, dry

design method self-consolidating concrete for lightweight concrete. Therefore

density and structural efficiency) of concrete and dry shrinkage according to ACI committee
209.
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Items Crnax Density Absorption M Bulk density Percentage of Crushing
Types (mm) (g/cm®) (%) o (kg/m”) solids (%) value (%)
NS - 2.55 2.43 2.81 1,677 62.6 -

NC 20 2.72 0.80 6.72 1,695 62.3 15
LS - 1.87 13.71 2.64 1,127 60.3 -
LC 20 1.58 28.09 6.40 793 50.2 24
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N S/a W/C | LCANC+LC) | LS/ANS+LS) Unit Mass(kg/m’)

o (%) (%) (Vol, %) (Vol, %) W C NS NC LS LC
1 0 0 175 460 361 810 0 0
2 50 0 175 460 361 405 0 234
3 100 0 175 460 361 0 0 469
4 0 50 175 460 430 810 316 0
5 53 33 0 100 175 460 0 810 631 0
6 100 %5 175 460 645 0 158 469
7 100 50 175 460 430 0 316 469
8 100 75 175 460 215 0 473 469
9 100 100 175 460 0 0 631 469
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N Compressive strength Dry density at Structural efficiency
o at 28 days (MPa) 28 days (MPa) (x10 *MPa-m"/kg)
1 471 2,306 20.4
2 419 2,135 19.6
3 32.2 1,983 16.2
4 44.0 2,191 20.1
5 56.3 2,075 271
6 31.2 1,930 16.2
7 355 1,861 19.1
8 375 1,808 20.7
9 37.1 1,730 21.4
32 AxFEFE AF
7] Ao AxFEE o= ACI Committees 20904 A A g 2] (1)o] whel AALE A 219
132 4 (D& o83 fetel AA Adel oJa) 4R Adel WE Az FEEL A 5
148 AzxFSEe] 99 Ve ol #ate] 43 2oz vepd Aotk 28 1 3 2614 2 (Doll digE

A ax= 7171 oW, A b yddelth

¢ (1
Esh —
" a+bt
AA71A,  eq AXRFZEL(x107)
t LA
a b AF

SEaeEsts 20081 7he sHavs) =54 343



0.08 0.08
0.07F 0.07F
0.06f 0.06f
0.05}F _oosf
°§ 0.04f S oosf
" oo} " ok
0.02f 0.02f
0.01F 0.01F
o 0z 04 05 08 1 % oz o4 05 o8 1
11t (1/weeks) 1/t (1/weeks)
O 1 1t 2 esnel A (No. 1-5) a7 2 1/t °F el A (No. 6-9)
E 4 HAESFE AEUY o5Y
Mix | Tested result Estimated X 47 A 16504 ASad A (Dol YA
No. (x10°, A) result(x10°, B) A/B ANE AZEFZ2ES vne Aol T 49 AY
; > i 0% azgs Axae) vE 087-1079 WAE v
3 ) 20 0983 Wi gl o]Ake] AE Fte] Bl AFHA gl
4 60 57 1.05 T AxFFEY A5US 47 YHAE 2o B
g 44 4 1.07 o AFujgto] WQd Ao ATHAN B AT
: = o 099 73 ACI Commitiees 20991 4 & o] &3ho] of =
3 63 69 0.99 Arov AZFFES A5 & ds Aoz g
9 67 63 0.99 A=
4 B
AEFFANE T AV FHEZANEE 7|E2AES vaste] AFREA 100%E T 45
2 Aoatne FistE A4S Hgoy RE wgd A 30MPa oo Zwrt wrdE ol
PFZAEet Bre] A NAEE 24 & FHdAY Asdrts 198 A5 dEFaEeEAY
BEFDZAE TAl EFsI Az ZAYEV} VEEAES} Hlaste] AA JERT
. ACI Committe 209¢] A& o] &3dlo] AHFZAS £33 Ar|=HZATES AEXFEE o= 43
= A=z d =gk v7l 087~1.079 HE vEh gk

EnEd

. T. Y, Lo and H. Z. Cui, "Effect of porous lightweight aggregate on strength of concrete,”
Materials Letters, Vol. 58, Issue 6, pp. 916~919, 2004.

. Y. W. Choi, Y. J. Kim, H. C. Shin and H. Y. Moon, "An experimental research on the fluidity
and mechanical properties of high-strength lightweight self-compacting concrete,” Cement and
Concrete Research, 36, pp. 1595~1602, 2006.

. N. Su, K. C. Hsb and H. W. Chai, “A simple mix design method for Self-compacting concrete,”
Cement and Concrete Research Vol. 31, Issue 12, pp.1799~1807, 2001.

A 484, PR, Cngu4w AvFAndeee Bi 494 A7) @ty v
3, Vol. 17, No. 6, pp. 923~930, 2005.

344

Kl
ox
o





