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Abstract

Good aggregate gradation can not only improve the workability, compactness and strength of
concrete, but also save economic cost. In this paper, five groups of coarse aggregate with different
particle sizes are combined to design the concrete mix proportion. Concrete shall be mixed ac-
cording to the design proportion, and its workability, apparent density of the mixture, molding
and curing under standard conditions shall be tested, and the compressive strength at 3D, 7d and
28d shall be tested respectively. The influence of aggregate gradation on workability and strength
of C60 concrete is analyzed. The experimental results show that the more the content of coarse
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aggregate in the middle size, the better the workability and the higher the strength. The more the
aggregate gradation approaches to continuous gradation, the higher the concrete strength is. The
better the fluidity of the aggregate is, the stronger the ability to fill the mold; the denser the spe-
cimen is, and the higher the strength is.
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R o N S AN R R e, 0 i R SRR B85 W, B. Fuller F1'S. E. ThomPson [
KEFEF, J. Bulomey F1 A. Birebent 25 (IR AL A [1] [2]. £ dLiE ok W Ao 218 3= 2 VA E Y R.
Feret, R. Vallette, J. Villey %% 8] W7 2% it 2 16 A F [ X1 52 EEHE H ) G0 Rl e 25 A A HLEE 3]

BT I T AR R S A R R R A B & TR, YOS I R A A Rk, B
BT T R TR R RE L A L, SEBR AR SR BT, 5 RHRE X, TR L
AT R R B W /D [4). TR AE AT 7T B R S AR B 2K 15 B 3ok 3ds /K TRt = M R I S i s R BILBE 5 /)
b E R GIIE 2, PSR SIEH TR [5]. 2 U@ B % SR g R X vt
WA RICIAE R I, 4.75~9.5 mm FI0kL & S R B S s st - TAEMERE = LA IR, 2 4.75~9.5
mm. 9.5~16.0 mm. 16.0~19.0 mm Fiki &8N 25%. 45%. 300, VR TAEPERER /722 RE S5 B
FE[6]. 2223 1 A AT 1 RT LA Hh AR 2% e el R g = P R 5 P R g 2 1k RE 2414 BH B AR B o X 22 25 )
B o VR A AV TR PR R RV . P DL S ZE 3 AT B A 2 FERSERBR SO, /4R T PR E B AL
T 0.45-FHR B R SRR AL S G A BE LT k(7]

AR SCCATRBE B SE A AR 405 & BHEER TR ) A 70 (K 710) 3 alidE 7 C60 TRkE+
MELA Lt B HAARFRRAR B T A S, TR E A FREL PR R SR B URR S 72 3L
B, FEAP RIS IR AR > 99%, TEE N 20°C . MEHEBTEC L RIREE L, 2 IR AP E
PR g, B PSRRI /0 R 3d. 7d. 28d FUPTE SRS, HRHE SL50 S A 4 b
ORI AT C60 VR Bk A1 S M AN R S i A

2. RMR SRR ERMRTTE
2.1. RMN
S BT P L B R A 1 R

Table 1. Experimental materials and their properties

* 1 IERMREERM

ok} =1
K e BREELELN SR 42.5 MPa [ @R 5 7K VB
AR 2.36 mm~25 mm A B
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Continued
iR 4.75 mm PLR B
PRk 7K 771 BRI RO, UK 25%, BENIRER R ER 0.8%
K STEA=PJIN
M HREIR IR, BENREEE &1 5%
kR Si0, > 93%, R NIEAT B H &1 5%

22. BRI EmEBHNE

221 FAERESHNE
SEIG B FLRRL L R AR AT N, SIS B R S BN % 2.

Table 2. Technical parameters of coarse aggregate

® 2. AERERAREH

FE RPRLAZ, mm 2.36~4.75 4.75~9.5 9.5~16 16~19 19~25
HERUEE, kg/m® 1479 1489 1419 1330 1292
TR, % 37.6 37.2 40.2 43.9 455
FWHE, kg/m? 2371
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Figure 1. Relationship between the bulk density and bulk porosity of coarse aggregate
and aggregate size
E 1 AAERAEREE SRS RERSERNENXR

1P 1T B H R HERR 5 2 S BT R T RS, JF H A RDRLZUE 4.75 mm~9.5 mm iz A
HERUE LIS BB B RHOHERR B[R RIS TR A L&, JIF A BHRZAE 4.75 mm~9.5 mm JE[H
WHERI BRI BN
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Table 3. Parameters of ordinary sand

* 3 LEMHZISH

W RIAR, mm BKE, % KM, kg/m? HERUEEE, kgim?® W R, %
0.9~2.36 4.85 2468 1.549 354
2.36~4.5 4.85 2468 1.595 37.2
3.C60 BRI AT RSEWHR
ANEAFH T $IRFF R E B IR Ani, A LRI B S B 2575 (AT ) B B A PR
3.1. C60 BB L E ALt
TREE YDA L n e 4 iR
Table 4. Concrete mix proportion
=4 REBRTOCALL
X Bt &b, kg/1s5L
SEIRH KRBt
" Kk R OBMEK Nl Wh YR
1~524(15L) 0.31 6.5 3.05 0.36 0.36 0.12 17.72 9.54
3.2. KW A REIT
DURH 8 20 TE Sy 42 1) A8 S AT A 1 6 2 X v B VR 8 S (RIS BB BT R 52 o BT SE0 7 R 5.
% 6,
Table 5. Grading of coarse aggregate
2 5. fHERERE
KR RSE, mm L 43
fictt 1 16:4.75:2.36 1:3:1
Attt 2 16:4.75:2.36 2:6.5:1.5
ittt 3 16:4.75:2.36 2:7:1
ALkt 4 16:9.5:4.75:2.36 1:1:3:1
fit bt 5 19:16:9.5:4.75:2.36 1:1:1:3:1
Table 6. Consumption of raw materials, kg/m®
F#6. EENAE, kgm’
Kk K kMK JEIK KA A BB
fic bt 1~5 433 149 24 24 4 1181 636
4. SEWEER TR
41 BBEELIFZETH
S PR 2T S R Gy e 7.
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Table 7. Workability of concrete
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Figure 2. Effect of aggregate grade on concrete slump
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Figure 3. Effect of aggregate grade on strength of concrete at different ages
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P BB E) IR BEE RN 2 & BN, JshtE 2L ETHES 18 =R g g i S Ak 3 n—
ASRERANT AR, BRI S TS, IR B R R RE T BT TR R BEE
RDRL 2R B RS BRI, Rk tlﬁi%ﬁ%”[‘%fﬁ% KRR, MFEMKERL T, REE S sh it
Ko REEFEEA M TRE - B %L, IF AN T 2P TR AR ARE. & 3 9 TR ELiR
SAFEIREEN . X PR 3 MIE 2, FTUAE Y, FLAANRES 0 AR e ) o PR AR A 4 il £ 5 R
FUREN LA S AR IEAARAL, AL, RO TR AN [R] S 0 500 P 1A 52 SE2 B 5 R 2%
VR e L P BE R B B A R . RV e TR RHSC AR A S BUR BN TR A AS AL, AT R 10 2 AN [R] S 19T
il

2. RBTHFEBE RN R D

TR T P e R 2 i AL . BB R AR SO T 3 an 4] 4

A Group I: topography of 3d B Group II: topography of 3d
Grain size of the coarse aggregate: 16 mm, 4.75 mm, Grain size of the coarse aggregate: 16 mm, 4.75 mm,
2.36 mm. Scale: 1:3:1 2.36 mm. Scale: 2.5:6.5:1
A F—H 3d HERERZ: 16 mm, 4.75 mm, 236 mm. B %% 41 3d HBEKIZ: 16 mm, 4.75 mm,2.36 mm.
Ll 1:3:1 bl 2.5:6.5:1

C Group 1II: topography of 3d D Group IV topography of 3d
Grain size of the coarse aggregate: 16 mm, 4.75 mm, Grain size of the coarse aggregate: 16 mm, 4.75 mm,
2.36 mm. Scale: 2:7:1 2.36 mm. Scale: 1:1:3:1
C =4 3d HEEHIZ: 16 mm, 4.75 mm, 236 mm. D ZEPUZ 3d B EHIZ: 16 mm, 9.5 mm, 4.75 mm,
tefl: 2:7:1 236 mm. Fefil: 1:1:3:1
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F Group I: topography of 28d

Grain size of the coarse aggregate: 16 mm, 4.75 mm,
2.36 mm. Scale: 1:3:1

F 2% —2% 28d Kk RLEEAE: 16 mm, 4.75 mm,

236 mm. LEBl: 1:3:1

Grain size of the coarse aggregate: 19 mm, 16 mm, 9.5
mm, 4.75 mm, 2.36 mm. Scale: 1:1:1:3:1
E 5544 3d MERHRZ: 19 mm, 16 mm, 9.5 mm,
4.75mm, 236 mm. HEBFl: 1:1:1:3:1

G Group II: topography of 28d H Group III: topography of 28d
Grain size of the coarse aggregate: 16 mm, 4.75 mm, Grain size of the coarse aggregate: 16 mm, 4.75 mm,
2.36 mm. Scale: 2.5:6.5:1 2.36 mm. Scale: 2:7:1
G 541 28d HIE EHRIAE: 16 mm, 4.75 mm, 2.36 mm. H =41 28d & EHRAT: 16 mm, 4.75 mm,
Eefl: 2.5:6.5:1 236 mm, Bl 2:7:1

I Group IV: topography of 28d J Group V: topography of 28d
Grain size of the coarse aggregate: 16 mm, 4.75 mm, Grain size of the coarse aggregate: 19 mm, 16 mm,
2.36 mm. Scale: 1:1:3:1 9.5mm, 4.75 mm, 2.36 mm. Scale: 1:1:1:3:1
1550041 28d MU EHRLAR: 16 mm, 9.5 mm, 4.75mm, 574 284 K EHRZ: 19 mm, 16 mm, 9.5 mm,
236 mm. LA 1:1:3:1 475 mm, 236 mm. LAl 1:1:1:3:0

Figure 4. Micro topography of concrete at 3d and 28d
4, REEL 3d. 28d BT AZSRE

DOI: 10.12677/hjce.2022.1110119 1085 TARTHE


https://doi.org/10.12677/hjce.2022.1110119

kAR A

Hi 4 ATUAE AR SRR LUV BL T, A8 75 X0y = Fohn 2 i Tt - B o v (D5 == 8
SRR THE S R = MoK R C SR G — RGN P AR, AR R R S TS,
TR L ¥ 5 AR IR T o Lo A AL MU S A PR A AR A — B, BTN TE R 5 5 5 AT %,
BEE B RRASN TR RS, EORHE R R R RE R, TR OB S, SRR .

FEIE] 4 AT DU IR EE L A B AR R R 2, KRS B RHE i AR R, IR EAT A LR
AR, BT DA 9 eI BIAR e E

Bl rh 28d 42 3d MMM TS EE s S, 5 I 18] R RVt = A A A A 29 S MR AT 45 SE NS, i
FEURE A ORBE SE, AFUMOR D, 9 ORI .

5. &
AR SO T A 0 AR [ 20 i o T R T R 5 D S [ A BE MO B ), AR S0 T 48 HH DA R 4

1) ERIAAR, =AU GO E kR BEE h DR & BRI N, VRS RS E ET

2) SEHHAAE, 72 =AM RIE R IER_ BN — HMM AR, E R KA E T8, Rkt
ISR BT

3) LS AN R, TR R R, TREE LS S, IR R FLE R AR, R
BHARE S5 R R BB, SR Ay o

SE K

[1] Fuller, W.B. (1907) The Laws of Propor Tioning Concrete. Journal of Transportat lon Division, 59, 67-143.
https://doi.org/10.1061/TACEAT.0001979

[2] Bolomey, J. (1927) Determination of the Compressive Strength of Mortars and Concretes. Bulletin Technique Dela
Suisse Romande, No. 16, 22-24.

[8] B B EE R R 2 B TR LA LB AL [D]: [t 22 s0]. R R TR, 2010.

[4] HWGTE, MEBT. AR K 20 A B Rk R e RO & LU 7S e TAER D). = Fa7K 3R H, 2020, 36(9): 225-228.

[5] F4E, Mk, RaE, X, L8, 2R TR EKS BXE KRG LRI m[I]. WRE 5K
Jedfilfh, 2022(2): 13-17.

[6] =3chE, wthi, X%, KR, KE. B suRiHE R[] Hril@sissrl, 2021, 48(10): 70-74

[7]1 XFE, FREg, 250, BEn. &R a2 S HRE L TR ITI]. JRBEEL, 2020(12): 98-102

DOI: 10.12677/hjce.2022.1110119 1086 +ATHE


https://doi.org/10.12677/hjce.2022.1110119
https://doi.org/10.1061/TACEAT.0001979

	骨料级配对C60混凝土强度的影响
	摘  要
	关键词
	Effect of Aggregate Gradation on the Strength of C60 Concrete
	Abstract
	Keywords
	1. 引言
	2. 原材料、实验设备及研究方法
	2.1. 原材料
	2.2. 原材料各项参数的测定
	2.2.1. 粗骨料各参数的测定
	2.2.2. 细骨料的参数测定


	3. C60混凝土配合比设计及实验方案
	3.1. C60混凝土配合比设计
	3.2. 实验方案设计

	4. 实验结果分析
	4.1. 混凝土和易性分析
	4.2. 混凝土的抗压强度及微观形貌分析

	5. 结论
	参考文献

