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An Experimental Study on Relation between compressive strength and

Shear Wave velocity for characteristics of coarse aggregate size and type of cement
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ABSTRACT

Strength is one of the very important factors to evaluate the physical properties of concrete. Aggregate forms the most parts in concrete. Cement as
a binder in concrete is also closely related to strength. This experiment was tested to understand the effect of the characteristics of aggregate and
cement on the relationship between concrete compressive strength and Shear Wave velocity. It was experimented by the different types of cement
and maximum coarse aggregate sizes. Type | cement and rapid setting cement was used. Aggregates from three different regions were used.
Aggregate of 19mm and 13mm maximum coarse aggregate sizes was used for grading. The relationship between compressive strength and Shear
Wave velocity was tested under the condition of same mixture. LA wear test was used to quantify the characteristics of aggregate. As a result, the
relationship between concrete compressive strength and Shear Wave velocity was affected by the types of cement, but regular relationship was
appeared regardless of types of aggregate, grading and abrasion ratio.
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2. MEHE U W
2.1. AlHo| R U AEu
2.1.1. A|HE

AMIEE KS L 52015 T5she =4t SAke] 257 Ald
E5} 1% uE REAE AWES Agaigon] seba 24
xe ¥ 17 2

H 1 AME 382 EY
Type Chemical Composition(%) 2otz | H|S
Si0, | AlLO, [Fe,03| CaO | MgO | SO; | (@r/g) | (g/em)

BAHE| 235 | 168 | 1.7 |50.7 | 1.8 | 6.7 |5,627| 2.91

15 AMME | 216 | 6.0 | 3.1 | 614 | 34 | 25 |3539| 3.15

NEE 749 Beshe PR e ok
A, B @R, olA 247 AMER TR

Z7] W4 C3A,-CaS0,+CaS0O,+Ca(OH),+H,0
— Ettringite

7] W2 CyS(EE C,8) +H,0
— C-S-H+Ca(OH),

21.2. 2M

gt AHe" ZA4E A, B, CAYY A4S 19mm~
13mm(19mm) ¢} 13mm~10mm(13mm)e] HU=Z 57
sto] ARGt on E8ld SAE 3 29 ZTh

# 2. =xe =218 Y

=T ELNEM H1ZE(g/or) E7E(%)
19mm 2.70 117
AX|S
13mm 2.69 1.02
19mm 2.70 0.85
BXI
13mm 2.72 0.91
19mm 2.61 1.23
CX|H
13mm 2.58 115
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Fel7a ol 247 AMIES A% A% 4G9 L 9
sol AQAE H7He

2.1.4. BAIA| Rzt

227 AES) 1% ARES] Wige B4 vnE daid 5
Doz diasen % & H‘ﬁ H 70| 2 28] 24w
ol ezke] Ao} 9]
AlA= lOOmmXZOOmm-J A+

3. HigheA

el 23xy |w/C | S/a CEeIZH(kg/m)
| EiRIS | (%) | (%) | w C s G
19mm 144.0 | 320.0 | 741.67 | 1149.79
AX|A
13mm 144.0 | 320.0 | 741.67 | 1145.53
19mm 1440 | 320.0 | 741.67 | 1149.79
BX|H 45 | 40
13mm 144.0 | 320.0 | 741.67 | 1158.31
19mm 144.0 | 320.0 | 741.67 | 1111.46
cxid
13mm 144.0 | 320.0 | 741.67 {1098.69

2.2. A2ZM OIZAIE
KS F 2508 "2l d# 2 Al@7]e] g F& EA9] ut
T AE w ] A5k Al S AAslgen dx RO

HYHES o]&3st] 19mm=A < 13mmEAE 242 2185

i r\

A vhgde A (1)9] o ALks)

38

.

=T 100
TX (1D

(Rayleigh wave) ¢} 2123} (Love wave)”7} ATt ©] ZFellA]
Pyl el 23 oA Fedm 9% F3}(longitudinal),

4+ 3} (compressional, push wave) 522 284 S},

AEd FAAE ol &3t AR THEG (HAF, A
sARE) = SHske 71 el A= IS0 Tt
A= 5ol Hol it W& hEuH(E= RODIE =
gt JEGAFE ?é}% Ae& 2 ofg ol glov, A
TotE S5t A ASE Fote A AR gold
Uo] oftt, Ak oz FAA A oA HAekste] Ay}
e TAA g A" Tx FHIY Fa ) g7
ng A EZE JHo 24 o] Fojx| =], 73 Al
S5 A7V &olskAl ath aEln nfFIE, A5
v 5% 34 A T o S & Erbesith o
A 2 Ao M2 g dds SH7IHE o] &
Es=g

B Aol MR s 24718 3R] dgo
= @3t vEATe 3 g

Hoz FAAY ZUL
A wed, 14 g

A4o] BrHE 19 N3 Ny). ol g4 ez o
e 1REE B7%0] wAEA 9] W] o
A Aust Age] o AMAL 54l Uk A
A% 25 sJ+ REL EAeA @ v ERTste)
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IHEEAE Entel
714, R : vFREAEH(%) J|Ene RE o
my A1 e Alge] A (g) A RH@N | i = i =
my : A F 1. Tmme] FAl F-& A5 ¢ 8 & &
A 2k . .
A7 (g) ASSHHZ BAIH N, N, N,
59 SRS T A=y
Il= 0|23t MoHD &= Erzislol Bnt 25
2.3. EIMIE 0|85t Mttul SEEH
ST NS widSs Fattt AAHE vhd o g7 ¢
7t 24 e WS S Hed o] 2A =4 e vAbE o =5 2lmof st /
HEolet A58 BAst 728 At Zlo] BAvg | BHHSuReRRH
5 HnEsss 2
ol-ggt S o] 7| Edeloltt, ' ge AA F VKA FF *
7F ok wid UEE F3ste AAldH(body wave) <t B
Exo] A =2 mA Alole] AA(ES] =X A= AZsiHZ el £7 TCtmol| Chst e E dctotoll chet
570] A2 tE Al Aol AA(53] AEH)o| et SEnE SEm amEzioat] || olAnEsO2
of Ash= T H(surface wave) 7t A (Ng)S EfZ Feit BRI 2H | | MR2AN 2
AA e FRAE P%(prlmary wave) 9 S}
(secondary wave)7} slow, FHIel= #o|d st JIE 1 HISHSI SFE ffE U718 HEE
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o] £ ol wiAE ke S22 FT I GFAEI AvF R bgE A Y ¢FAEEY WA U
<, 8% e AU AFd FAAE ARsHAY 3o Elwtth. olelet 22 & u) AFAA AAAL 3 F
ABREEE 37 FILE QA FHH 4 () o]&dM 23 o FAQ xHg BAoly AlgE o] wE AAd = Q)
YE A5 ATE F9T & ok A 42 o e SA9 5o AHIE FRUZ Aold AE T}
BAE 9 3 (Source), FHE WolEolE Al (Receiver A& = Ut} AR olgjgt o= EFatn At}
Sensor) 123 AAA HolEol= A5 E FAske A SRS ST A, G5 Ao} frAke e UERY
7](Analyzer) o2 FEHET o &= ZAAY Y Ao (" 4)

(Stiffness)& AHA 2 F4E F A= AT oW, 7] & Ada 55 AW 574w Ao} fAle Adke
TohwEm 28 7 (Stiffness) S UERE Aolt}. ez vt &, a9 2, 39 45U E A9 45U =
Aztel a7 4, 59 A9 Ady S A 907 v 53
V..=f XA (2) A4S el = Aolt}. ol Ads £o7) hEAke &
e A e T QIR AAAA = Als IR
A71A, V. @ 3] £&(c: Rod#, s : Aekah) T At
f., * frequency(c : Rod®, s : A<a})
A :gke] dol(=21) H 5 QMY EUE ARz
Z A (222 AHE A=U=(kg/em)

& AU & R quzt Mz | 1Y | 7Y | 28Y

3. Al 2E U 2A %47 | 1837 | 313.1 | 3691 | 419.4 | 4371
3.1. F2ZX OI2A[S o} A K MM T e | 2752 | 3755 | 4029 | 4506

FAEA o thet EAS H7] 95t LA nfRAES A - A X47 | 2086 | 324.8 | 386.4 | 448.4 | 490.3
sdom 1 Ad A 44 VERQTH 1Z | 747 | 211.0 | 309.7 | 353.0 | 3815

LA vtRA1E A3 19mmEA], 13mmEA S o vpezte: J9mm =44 | 126.0 | 335.1 | 390.3 | 425.1 | 521.8
o] B9 <AX| ] <C] €] ZolgiTh, 5 X 1Z | 767 | 172.0 | 246.0 | 249.8 | 316.4

Z47 | 1647 | 2926 | 338.6 | 419.5 | 496.6
H 4. LA OI2AE Za amm 15 96.7 | 243.4 | 309.5 | 381.6 | 435.1
=47 | 2003 | 308.8 | 356.4 | 425.4 | 4852
i £ m me  |EER%) 1M S 1210 | 24556 | 3273 | 3495 | 421
AR | 91smm | 50018 | 4424.6 1.5 C X 227 | 240.8 | 335.7 | 3905 | 464.0 | 497.4
13~10mm | 50006 | 43037 139 M s e | 2772 | 3501 | 3920 | 4156
- 19~13mm | 50087 45487 9.2
13~10mm | 5007.9 4486.2 10.4
e 19~13mm 5000.1 41774 16.5 H 6. QUUE NMUm £ Al
13~10mm | 5000.2 4009.8 19.8 =
=N |FESHM| AHE HEO £5(m/sec)
SF | EMAS & F Az | 3AE| 12 | 7Y | 28
3.2. QkAiolE ot A|S U MCHD &&= =M} T9mm ZEH | 2171.6 | 2247.4 | 2439.7 | 2528.1 | 2596.7

B oA & 19714 Miate] thate] ShE7bmel Atk A i _1% 2126.4 | 2490.1 | 2607.7 | 2659.1 | 2706.6
o &Eo EAE MAYER BAsen 1 A%E & g | E5E | 21720 23309 | 24470 | 25225 | 26211

63 27 95 . 1Z  |1946.8 | 2348.8|2493.6 | 2586.7 | 2598.7
i ﬁ&j}nﬂ Eu;o]i a;jf]};y]i; aj; f;j: ] o | 258 | 20678 23617 | 24403 | 25041 | 26379
e = o= 15 |2029.0 | 2365.6 | 2484.9 | 2562.4 | 2621.9
FAMERG 2 Zlo eyt B4R ¢xdEe BAS 47 | 20736 | 2299.8 | 23806 | 24937 | 2596.6
AU R FEIA HHATG ARE S/ weir] Az 13mm 15 |2053.7|2390.8|2509.8 | 2584.7 | 2624.5
#ho] th2A Yehdt) o & So] a7 29] Ayl 257 oy | 5% | 21419 | 23527 | 24085 | 24871 | 25706
AHEE o] &3t Al AT} e BRI AdEFAE7F 27] — 15 | 2150.8 | 2481.3 [ 2589.9 | 2600.4 | 2661.2
A A= A JeEREol A7 A = et s Z47 [ 2198.8 | 2311.9 |2436.0 | 24711 | 25487
o}, uido] 12 AMES o] 83 AdAT A= BA A< 15 | 21412 | 2465.3 | 2565.5 | 2578.5 | 2655.1
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