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ABSTRACT KEYWORDS
Internal factors having effects on compressive strength test results of concrete include size, shape, Compressive

height-diameter ratio(h/d), section processing method, dryness and wetness, etc. of the specimen. strength
As it is difficult to ensure dimensions of core specimen due to rebar cutting from rebar spacing, Size, h/d ratio
wall thickness, effects on the structure, etc. when taking core of the concrete structure, correction Correction of

of dimensions and h/d of the specimen become important for quality control of the concrete. size and h/d
Thus, in order to review effects of specimen size and height-diameter ratio for the concretes with Correction factors
compressive strength within 40~60MPa, this study has experimentally reviewed compressive KS F 2422
strength test values by applying correction factors pursuant to KS F 2422 (Method of obtaining

and testing drilled cores and sawed beams of concrete), when changing specimen diameter to

?5~15cm, and h/d to 20~1.25.

ZAYES 454 =0 FFe A 2ol A A, B4, AolRl(h/d), @ A UFAE 27
gy g 3 s v ' g T 228E -?Z”/l o AH Al v 3HAel Aoln] =271
o 2 A, &1% TxE VA 49E & LHT w, TAA Ay doHE dojnl o] 1A
2/1% Bt7|7h ofgle-ne £ A Al SAIA A B Zw_olﬂlOH ek o] 2ol %‘ﬁ RHAAF
sttk. Kse| 73, iﬂﬂ‘fﬁl/ﬂ AR Fo] v Bl F= Al ¥Riel A dofnel| tht KS F 2422

A ATE Asta o, A2 FAYEY RS} g net ol I

sh7lells tha F27h ltke A7 Rasa 9o & dgelA= %%%7015 40~60MPa
Qo] ZAYEZS tho 2 FAA =719} doju]e] (o]t do| a3} HE 2/12
FABAA X0 WSl M FEFolE AES ] Al FAA AAE 95~ 15cm71<>lﬂl
E20~1.252 W3NZ A9 4SFHE AE 3 KS F 242200 9| gk B4 A9} v}
3, AR5 ZAYEN A& 7FeASs gRlshed O Aol Atk

() 2017 Society of Disaster Information All rights reserved

*

Corresponding author. Tel. 82-10-2355-5143. Fax. 82-31-678-4674.

Email. dbkim@hknu.ac.kr ARTICLE HISTORY
1  Tel. 82-10-2355-5143. Email. dbkim@hknu.ac.kr Received Aug.13, 2017
2 Tel. 82-10-5350-3054. Email. kmg3054@hanmail.net Revised Aug.14, 2017
3 Tel. 82-10-9173-7400. Email. jtlee@hknu.ac.kr Accepted Sep. 18, 2017
4 Tel. 82-10-8991-6617. Email. kvoiceman@hanmail.net

1976-2208 () 2017 Society of Disaster Information All rights reserved.
http:/ /dx.doi.org/10.15683/kosdi.2017.09.30.366

366



Journal of the Society of Disaster Information. Vol.13, No.3, pp.366 - 375

1. M &

Z3YEY UFAEE E-AFAANE)H o] o3 Aul==H, ol &3 AFA/L sk b 47 =0
wtet Aerh epA)] wielth YWt o FIHE F2E HAE ASHUEE THHSY BAE FAEtn @A AR
H Z3YEV} AEFLAE MEEAT 89 ASAEAG S FHstoIort OGS & F QT ol Z2AEY AFAE
7b E-AGAH ol = FATH, FA Al 5= T T addd o5 HFAQ el AHEI] wEolt

ZIYES YA Ot PO E SAHT Qv Iubdo R 28U TFYA A FAIA Y AEAE AT
o3 ZAYEY AEAEE AL o FANME 28 ool AFF £ Fx 2 Fukg A 5L o=
FHIE 7] & o] &3 vy A@uyel o A EE FAEE vk I F2EY] AR FAoIt AUAZ
O4S YA e 9A FE ZIYE FoE AHEA AFHPEE USSP St ol WHES AT A AY
< FHIAGAY, Hg o] 7HAE Agedd tig AFRF, 71E F2A9] AES THA e 2 i nitke] B ol
Jorg ol ZIAYE A=ZAo oo mel AF3| 1ste ARgsteiof g}

o] T 7IE iiﬂEOﬂ Foj& AF st AFHlA = AT A, Ao A, Al dol, T A gl APH
s A% 5ol E}E} ST dARE AAE e AL vk 53], ZAE FRENA AFHS 7] 3 Fo] A
A, ZAZE Wil w2l e Ao w2 A wet 2 A, |5, R v A9 55 15
NAE AFBIER, FAA 24 F15x30cmo}t Zo|vl(h/d)E 2/12 BF717} ol 457} Bt wehs 238 EY =2
ol H el o A=AE F4 Al FAA Y HA g Aol tﬂffL F=o] HAo] Hasith KSolAe ZIYE FERENA
AHZ 7o) e A W dlAE Aolnld] tig B AlFE Asta 9oy, o] 301 d He] 18MPa~24MPa =2 YW}

2 A% oy 1AZANME 1 E%%kol UAEAEE A3 FAHA B3l Aol ok wEhA
E9 1453yl gl w} 7|E BAGE ddF o= HEs|oe i FEvt vk A7t
Bux1 gtk ( HF. Gonnerman, 1995 ; Young-Gil Jin, 2002).

Table 1. Affecting factors of concrete strength

Classification Contents Affecting factors
Mixing Water Binder Ratio, Coarse aggregate ratio, Air contents
Internal Factors Pouring method Relationship of pouring and loading direction
condition and Ages Curing condition, Ages, humidity condition in testing

Height-diameter ratio, Shape and size of specimen

Shape and size of specimen Flattening of loading point

External Factors

Loading methods Loading velocity, Confine effects
Strain measurement Length of strain gage, Position of strain gage
7129 ATe AFAE sl S7Hel wet FAA S AojHl(h/d)e] Gl AadTheE WSS THCR HiHT §l
Qor, BE ZE : =

AHEE A3 ZAA Y dE=AE BA ZHE 40MPa ©)4 ] Y7t olA
1=

FHE o] FA iﬂ/] 2|+ & (size effect) S SH8F7] 8l 910x20cmet @15x30cmol th gk
o FAA GEFRFT B A7} o] FAAR AL YAIT, @5x10, @7.5x15, F125x25cm T2 FHe Ao tiFt AFE =R
Holti(Aldea, C. M., Ghandehari, M., Shah, S. P., and Karr, A., 1999). =3 H 100MPaw ] 2335 I E] FAA
2 g dojuo] G ATE R Y1 Pﬂ FH oz @AM Bol AHH AL = 40~60MPa $57 =0l gt
ATe BA ¥ AAolt
AAZIEREE 24, 40, SOMPaZ AT FAYES Ao &l i FAE 548 dolH7} 1.0 7 7184 =

240l A 29MPa, 401 4] 3.7MPa, 80l Al 9.8MPa 745 0] A EV} 17453} B4 Zojn|o] S I/ W=ttty B
= 2 thSeung-Han Lee, 2008). &= AA71EZ =% 40, 50, 60MPaZ A A3l3, 7t F= $=Fol wa}l do|nl & 1.0, 1.5, 2.09]
3FESE AR 9 gAY WstE A7 A, uAE ZAYE YA FAIAY ZolHl7} Haghel whet Ao
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gk Adolnl o] Wal A A YT S7H2 )12, capping®] ol weh B o] Hasiy. F4e
USA= QoA FAA A7) e Arwste] B A2 AN AFoAs, FAAL 277 S5 Aee HolA
oJske} 20inch o)/de] FAIA thel M= A=H37F A fI1eH, 6inch ©]4d 20inch ©]ste] F-A1A o ths]
AstE Hokal ®argk vk Qtk(Young-Gil Jin, 2002).

sAAIY 2718 210, 9159 259°% ,&ol/ A7 1.0, 15 209] 35EL
*éﬁl* ol MA = Qe AES AR, Dojn|7} e u) |EA )
275 JU 42 S7HeE zml b}E} on, §AAIT] e AES7E RISl A vl vehdthar skginh A7)
E7ATE 20~120MPaZ 311, ZAA Y A71E 210, 2159 25%, A4S 43, g, 459 353, dojulE 1.0, 1.25,
75,

'—rlm

15,175, 209 557E o2 AAst ASHE Ade 3 dTdA e 7] &3t 2= AELFS A Hehu,
IS FAYENME hSAET 555 E Zojadyt Athal shaith(Takafumi Noguchi and Yuzawa Shiki, 2012).
£ AT E AFAE 40~60MPa o ZAZEE GO E FAIA Z7]9k dolrl(h/d)e] B (olet dolazhyz

Aolul % 2/1% FASHA 27171 Wl B2 AEWselst N2EIE FES] $18) FAA AHL 25~15m, Lolv]
£20~125% WalA2) A9 IEAE AQ ke BAske] Ksol 9@ w4 ASo vasy, 14T 2AE Y H e
e Belaher 1 Bo) 9ok

2. E32E9| ZE0| 2 OIxl=E 2L

2.1 MEH2 g H Zo|

ZAYE FAAdE dFA B A slon 747] AH-gdS 7HA 7] Wil A AAA L o] FoA
WA a1, Ak BAVE BAEE FojXIH o] F FAA Aoldls @ ae] BAVE lom o= Al Aole] FFe]
FE Adoltt, dutA o2 A Zo] AFAEOE £ AFAE AFEAHAE e AR, 2E ZErF 714 1
tole #otAle 202 4 A 9lthTakafumi Noguchi and Yuzawa Shiki, 2012).
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Fig. 1. Effect of Height-Diamter and Size

2.2 gy ¥ Zo|S0e} X+En

ZAYE FEe B4, Aol A, @ v ol metA $H-HIE BATE Zolsitt. o] 82| o2 FAje Holof Fd
slo] Askdat AE FAIA Abel o] vpEA 7} A =, lq'ﬂ:llofl% Y9 T SHEHOR o FsA H L, vhEe] A
U e Bfole sgold T Aol s F9o] siA At 1y AR AaE B AP 71E7) 9] B wpEel
AE ASE Aoy rt Yojuba, TR mlgo] gl A ols EWde] 27 7Y (split tensile crack) 337} A5t AlH
Aol Y= Attal o FrH(Tsutomu Katano, 2014).
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3. SAMA x==0ll WE D= F3LES| UFUE MY

3.1 #3le
B dFolAe Z=7F 40MPa ©lstel Fa2E2] Aol thit BAA Tt gl thak BRAAG7F 2 =71 40 ~ 60MPa
AER A= ZAYE] A& Thsd H oFE AES] A & 22 FAAE AT W/CE A4 50%, 43%,

38%% 31, 210x20emE 7|22 3to] AolnlE 20, 1.75, 1.5, 1.25, 1.09] 5572 313, ZojulE £F(2.0)22 3t o
5x10cm, @7.5%15cm, 210x20cm, @12.5%25cm, @15%30cm2) S%EE St F1087N (542 X3 xdug+d+2x37x4m3=108) Y] ¥
NAZ AZYE ZE FAAE 2447 F 285t 20T FFUA S AN FAA L JHE AF g 714 Ant
o e ¥ KS F 24229 Aol we} A 28% %L% =& 433k

Table 2. Material properties Table 3. Mixing proportion
. . sl Air |Unit weight (kg/n)
Material Type Physical property Name VE%)C %4)&1 fg‘rflvp ratliro
(mm) | (%) |w|c|s|G
Ie Ordirllariclly Density : 3.15g/cm,
ement | portland g o ols 3 413(g/ ) N50 | 50.0 | 421 | 180+25 |4.5+15 | 178 | 356 | 727 | 1007
cement !
Density : 2.60g/cn’ N43 | 429 | 408 | 180+25 | 4.5+1.5 | 182 | 424 | 677 | 990
Sand Sea sand |Absorption coefficient 1.26%,

fineness 2.68

N43H | 42.9 | 46.0 | (600+100) | 4.5+1.5 | 170 | 396 | 826 | 974
Density : 2.62g/cn’

Coarse . .
aggregate | RUPPIe | ALROTRION o 7osCC et N38 | 37.6 | 465 | (600+100) | 45+1.5 | 170 | 452 | 812 | 941

3.2 &A=

) AR S 9D ulst

NHEE 1% BE TEAC AUE, A= 2HE 2689 SALE ALt o, & A= A5 2 mmA AW =2
AHgEgTh A E ARLSAE B9, 145 AEZSAlE ZE]7HE41 9] NonAEEFY] S, AEAIE &
£ AH8-3itH(Table 2). W/C— 50, 43, 38% 2 35+ o2 HA3E, W/C43% ] A+ LH53E T3 4+
o, W/C38%9 AFE IFssAE E4T AT AAst F 43 F Z3TEE Table 291 Zo] wigstHth

2) Algal Az

FAAE KS F 24030 wWsrom, h/dHl 208 7|22 & ste] @5x10cm, @7.5%15cm, @10%20cm, @12.5%25cm, @15%30cm
5%, 010x20cmE 7]F O & &to] ZolH| = 1.25, 1.5, 1.75, 202 3} Table 49} o] 4275 A&t =3 w &
Ae 2508 o] gAg oy, 7 T/ 7 3719 FAAE AZSHSTHFig. 2, Table 4)

off lo

Al
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Table 4. Variables of test

Table 5. Test results of fresh concrete
Condition | No. | Size (cm) gf:g(}}llt céﬁameter
.0 Slum Slunt flow
25%10 Name | Air(%) (mm (mm)
) @7.5%x15
Efchtlve 5 210%20 5 N50 44 185 -
of size
@12.5%25 N43 47 175 -
@15%30 N43H 1.3 - 610
2
Effective 175 N38H 1.2 - 959
of height- | 4 @10%20 -
diameter 15
1.25

(@) Tpes of Size (b) Height-Diameter

Fig. 146. Types of Specimens

4.3 AlE{UHY

1) 2A & FTIZE AY

=2 ¥ ZAYEY EA4S HUkE] S8t 371%, £H2 Y
H|(W/C) 50%, 43% (N50, N43)2] 7% 4.5+1.5% 2, EAIHE-H ]W/C 43, 3
EAE AHESt] 7S Alofstdon, 7% KSo 24 & 24 F/IEA %ﬁﬂ%ﬂl oJg *71 T A
oJste] 24 TE BE £YZ 9 T S W/CT} 50%, 43%2] 74$-= 180+25mm, 4.5+1.5% %, W/C 43, 38%2] 7%=
600+100mm, 1.5+0.5% = AAste] vl wet £344] B 2H3Hom, Z2 AF g2 WY Z3YE HY)
5% Auske 7 AHY ASE S48 1 F #e] BHOoE FeHth

2) A3t FATES] ASAE N

USFZEE KS F 24059] AT ES] 445 A@uol wet SAsd e, 2AYE SAA A& o &
dArlstaon, AstEEE 2 0.6+04MPa= 3t S3ATE FAA Q] A2 2043 T2 FZ2oAH EE FFEHS AA
stom A= 28Ul ZH2 30 ST

rulm
L
ni
n] (o3
=)
)
i3
>
ol
38
.ﬂ
JF:I
=
OH
N
ot
rlo
il
>
=
lrn

4. NEHD U B2M

4.1 27 42 232E 54

¥ 180+25mm, &71%F 45+1.5%2] N50, N43 HjE 2 53 2=

27 e 2aelEd BYNYE 9T A3, BE &
BT Z7te BN $UE Y F/1%E O WS A Table

600+100mm, &71% 1.5+0.5% <] N43H, N38H il &
59} Zo] AU
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4.2 SAA x50 UIIE AFZE §Y

FAA Ag(Z7)0l e AFAE A@A A A N43 v ek N43H mi &S 593 =-ZAFA8(W/ QAN 10%x20cm
FAAANA BFZE7E oF 10MPa®] AHol& BT, ol F71ell o 3%9 ztol7h 7] wWizolth BE wigh e A5l
A gEAE] MEASE 5% WE ZSAHENSH, 53], 910x20cme] FAIA2] X4 Watel] thdt &A= Table 63
7o) N50, N43, N43H, N38H9| ulghellA] Zt2t 3t 42, 47, 56, 63MPa A =2 ZHH Ut

Table 123. Compressive strength results of specimen size

Diameter N50 N43 N43H N38H
(cm) Strength | characteristic | Strength | characteristic | Strength | characteristic | Strength | characteristic
43.7 43.7 49.3 51.6 48.2 51.5 72.3 71.9
5 46.2 2.1) 53.3 1.7) 51.7 (2.6) 70.0 (1.4)
41.0 4.86 522 [3.27] 54.6 [5.14] 73.4 [1.99]
42.8 425 51.9 498 60.2 58.1 67.5 66.5
7.5 422 (0.3) 485 (15) 54.6 2.5) 64.5 (1.4)
424 [0.62] 489 (3.09] 59.4 [4.29] 67.4 [2.10]
424 426 47.6 473 56.6 56.7 64.3 63.8
10 423 (0.3) 470 0.3) 56.7 02) 634 (0.4)
43.0 [0.67] 47.2 [0.56] 57.0 [0.29] 63.8 [0.62]
426 419 46.7 46.9 56.4 56.5 62.1 60.3
125 404 (1.1) 478 0.7) 57.4 (0.6) 59.9 (13)
429 [2.63] 46.2 [1.49] 55.8 [1.11] 59.0 [2.16]
39.0 39.7 43.2 438 48.2 48.6 59.6 60.2
15 39.8 (0.6) 45.0 0.8) 48.6 (0.3) 59.2 1.1)
40.4 [1.48] 433 [1.94] 49.0 [0.67] 61.7 [1.81]
1) SAA A5 IF

ZaYEY ¢

% Aliﬂ Aol FHE5E YEFUE A3
o5 e H%i’—ﬂﬂiﬂ A

7 (size effect)= HO]U%
11 Zo zo]E HSY E

Fo] N43H, N38H Higto] % F ¥E Fol A vehsth X57 10x20cm4
T HE AW RE, 15x 30cm] FAA L A G 9B~%% FELE AFHFET)
e 100~105% FEOZ AEF=7E F71eH, 9125x25eml FAA ] AE g
= 235 et

g
S
n &
G
=
==
ot
L
—10
=2
=
ol
=
aq
» o

TAAE 7ELeR # TAIA S A
a8t @7.5x15emel EAIA 2] A

95~100% +F0.2 =457} 7+A4s)

e— N43 —e— N43H
& - NS0 = ] -B— N38H
® " -4+~ Gonnerman = ATy - Goennerman
m s o E el
P 2
u ‘:’/,‘ - : -
™~
k]
0.8 D2
7.5 10 125 15 3 L 9 23 3
DA EE (MM) =AE EE (MM
(@) N50, N43 (b) N43H, N38H

Fig. 3. Relationship of compressive strength for @10x20
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HESIY, Figdol 2o] 2+ A49 A= Fo] S7hgel wet FAIA x]49

S7Fst=H, @10x20cm4 A=A AY #HE 7IFoZ2 & u g5x10, @75x15cme F718kaL, @125x25, &

15x30cme 2234k ol 58 A= FFol wel 910x20cm FAIA L] FEH T g &2 TASHE I WHEge
@5x10, @7.5x15, @12.5x25cm—t~ 3~4%% ZAHJ o, F15x30emE 2% = ZHFH Ao

Oél?"s

,,
o

=G H|
a
E

of
i
4 |
| |

10 X 200 §
*

@ 10 X 20CM HFSEE (MPA)

Fig. 4. Relationship of strength
ratio( 210x20)

4.3 ZoJulo] T}E ST S4

Z+ i gteitt dolul(h/d)E 2.0~1.259 W= stof AP 235 AP 39 E4 (linear interpolation)dl] 2]l A4k,
N50, N43, N43H, N3gH®] H)&oll A 22} 418, 472, 565, 629MPa® LJEh=tl(Fig. 5), ¢ A7H= AA)e] YA 59} =
Zpol7t @louk N38H Highe] 739 ztol7h Anz 173Es] wjgedre M2 B4A7E 428 Aoz Algdn.

80

=20

T T T
O N50 | On43 | AN43H | ON38H

T
ON50 | [ON43

T T
1
115 h— — — & OL-ISF222 _1_ _ ey | — onsen — |
s DI 1 |
~
L ® 10 !

70
60

50

Compressive strength (MPa)

Compressive strength ratio for h/d

1.00 1.25 1.50 179 2.00 1.00 1.25 160 1.75 2.00

Length ratio (h/d) Length ratio (h/d)

Fig. 5. Relationship of h/d and compressive Fig. 6. Compressive strength ratio for h/d=2.0
strength

1) 2olnl e I

Zolul(h/d) 208 71202 std 7+ Ao] Hl( h/d)dl thar A==l B3t 1 E 7k ol thatel teho] uE, B E
wjgte] EAANA Zollzt 100 AAARA FEFE AF @ol Frlehs AFL YENNOH, N50L Aela we

e Ks@te 4slshe Aste el AckFg 6).

2) AFAE Sol mE 9%

AR Boll(h/d) 2000 DT ASAEN ] DAL Fig 7004 Ao H, GEAE Sgo] 27kl whet Qo] vl
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g gko] Z7letE AEFS VER T N0 N43uigHe] 791 th N43HSF N3sHH o] A7) 1 A o] 7HAastes Aoz
Uehgon, &4 &9 Zrletd e dojnld 3 ASATHE Fasta Jorg Aol ik Jo] oS
ol g},

Compressive strength ratio for h/d=2.|

T
O N50 | [On43

43 y= 01701 + 13403
R =0.927

= -0.0969x + 1.1938
R =0.72d5 I

y=-0.1424d + 1.2848 1 1

Compressive strength ratio for h/d

R =0.1274 | 1
0.95 L
1.00 1.25 1.50 1.75 2.00 1.00 1.25 1.50 1.75 2.00
Length ratio (h/d) Length ratio (h/d)
(a) N50, N43 (b) N43H, N38H

Fig. 7. Compressive strength Relationship of length Ratio

3) KSgtt Wi

o7t 208 A9 d=A= A
N5OH & KS gho® A F9f b=
KSe| A grT} AR = HEgFS Hol
FHA=e} dolul 209 AFAFE A3

7350 BAE A¥ R, Fig 8 2 Fig. 937 o]
J7b dolw] 209 4FAE AY fEG Fon, 4R s3] SFEl wEt
ATk EI BE FE gl A dolnlZt 100 ke KS o2 BAR %9

x| ee] zpol7} Frbshe AEE UEh L dth

29} KS #Ho.2 BAZ Fof 9
Al
x

ﬂﬂt—jo\lu

1.00

Compressive strength (MPa, KS correction)
|
I
o,
D> |
--5fF i
I
- 40~ — —
o
ol
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|
—r--b
I @
|
Po !
° I
-
I
|

Compressive strength (MPa, KS correction)

1.00 1.25 1.50 1.75 2.00 1.00 1.25 1.50 175 2.00
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Fig. 8. Compressive strength ratio Relationship for experimental results and KS correction to h/d
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L ! A Z
§ 60 F— — — — —— — = e ———— — 4
I | & 7 I‘K
= A= 2t
& = KS WEE
= | i |
& 1 i 1
8 J iz |
W 50 fm-—m—m= R —F—— —— — — — |— — — — — = =4
o Pz
2 1 1
2
g P 1 1
o pZ I |
£
5 1 1
C 40 L
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Fig. 9. Test results and KS correction
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373



Dongbaek Kim et al. - Journal of the Society of Disaster Information Vol.13, No.3, pp.366 - 375, 2017

)

1= AT ES] Ago] G 5 dolv] of G| Aol it AkE FHA 2 Hestd Table 7 3 Table 83} 2t

Table 124. Numerical analysis for specimen size

(Diamert?rngeight, ( 42%5,\’2%) ( 47%4&/%, a) (56'3\.1;11\3/|HPa) (63%%'8%) Average KS correction
50x100 1.026 1.091 1.107 1.127 1.088 1.058
75x150 1.017 1.032 1.043 1.141 1.058 1.029
100x200 1.000 1.000 1.000 1.000 1.000 1.000
125%250 0.983 0.971 0.966 0.945 0.966 0.987
150=300 0.932 0.926 0.928 0.943 0.932 0.971

Table 125. Numerical analysis for h/d ratio of specimens

<D‘ame§§|§He‘gh" @6UPa) | (76VPa) | (8A7MPa) | (G@8Pa) | AVerage | KS correcion
2.00 1.00 1.00 1.00 1.00 1.00 1.00
1.75 1.03 1.04 1.03 1.03 1.03 1.02
1.50 1.03 1.04 1.06 1.07 1.05 1.04
125 1.05 1.08 1.09 1.10 1.08 1.06
1.00 1.18 1.15 1.20 1.19 1.18 1.18
5. ZE
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