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Abstract

Based on the non-uniform shrinkage and crack sensibility problems of pumping concrete caused
by poor homogeneity, this paper proposes the new testing and characterization methods of con-
crete homogeneity and studies the relationship between high fluidity concrete homogeneity as
well as vibration time and aggregate distribution homogeneity, it also studies the effects of con-
crete homogeneity on mechanical and durability performance. The results indicate that new
mixed concrete fluidity and vibration time have great influences on concrete homogeneity, the
aggregate distribution homogeneity in concrete has stronger effects on concrete rupture strength
and compressive strength deviation, and has even much stronger influence on concrete deforma-
tion and durability performance. With better aggregate distribution homogeneity, concrete will
has lower shrinkage rate, better plastic crack resistance and anti-permeability of chlorine ion.
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(IR, R AMEAE CAGRAIE . Y50 22 RS L kL R, ESTERb R 2, SiRE LML, [H
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R Sk P A R, HEM AR 8% 3], (MR LR S MERERI L) (GB/T50080-2016) 4 H!
F e 5 LR TR EE L e Y T 3 5 A i 25 R R A TR Bt R S A0, B v S Ja LR TR
PHERE . ¥R 28 d UK SR SR RAEIREE LRGN SV, (R T 9 i BRI A B R 7R
A8 SRR Ry A S SRR SR O B (4. TR R AR B R R L IR s TR B R R B
BHEVREE L o 2y A R85 53, T TN AR AR RO R TR Bl 8 T5e i, 16401 IR AR A IS R I A,
EM AR BN REM. AL, A SCIESE TR b E R o A (03 A1 IR 5 R AE 72 1) itk
b, WRALT S R L R TR R AR e RE I RE A, A R . RIS S MR L RE R
SRR 3 480 S o AR e M TR P R B AR A e B B AL T O S T

2. EMRIERESE
2.1. FEHHL
KT R /NEF K YA FR A 7 A5 77 [ P-TT52.5 /KJ8, BN 3100 kg/m®, ELRTEALUA 339 m/kg, 3L
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WE RS FIYEE . TR A 1. 3 2 B st 3l A T GOk, AL sk
fin, ZEFEN 2180 kg/m®, HLERMEAUAN 419 mYkg, N 7.6%, TFHAKEELN 92%; VL IHESPHIM 1T 2%
TRy, FMEE N 2620 kg/m®, R 2.72, FREN 1.5%; HERHKZEN 5 mm~20 mm ES: LA
RETEAT, RWHEEN 2710 kg/m®, FIREA 48%, TSEN 0.5%: FMNFIA BRI S ERERKF], %5
FEH 1070 kg/m®s HJgKF A 28%; [ RIK. BT RARIE RER T 2 AR kRl ZR .

Table 1. Chemical composition of cementitious material

= 1. UM R LA (%)

Chemical composition CaO SiO, ALO; Fe,0; MgO SO; K,04 Na,O LOI
Cement 62.6 21.35 4.67 331 1.11 2.25 0.54 0.21 3.26
Fly ash 4.77 54.9 26.9 6.49 1.31 1.16 1.05 0.88 3.10

Table 2. Physical and chemical properties of P-II 52.5 cement
R 2.P-1152.5 KCREOIIIR . HEFMHRE

NO. Test content The standard indicators The test results
1 Normal consistency (%) 26~36 28
Initial setting >45 125
2 Setting time (min)
Final condensate <390 255
3 Specific surface area (m%/kg) >300 339
3d >4.0 6.5
4 Flexural strengt (MPa)
28d >7.0 9.8
3d >23.0 29.8
5 Compressive strength (MPa)
28d >52.5 60.5
6 Chloride content (%) <0.06 0.02

22. BERARAKRESEH

N IR U (1 2 SO S FL R ERIR A RSN, S IR Y ST R I S R A R T s
WHFER ], S2MR e R AT 8 SV 0 B R B IR R R R S s AR IS (R (4], PRBE et T
FEA RN EE & EE S BT T AL IR B 5 AN R B Pk R e L, AT SR AS [ 4R 489 Ak PE) AL DL %
IEF ARG RGO, 70 S 2 ge, TRk, PrRIEABTEE T8 E M6

N T AR EIR B ERR B I [R]XE Rk A 38 ST PE AR R LR RE IR R, ST 4 AR RR BT RY
C50 WR#EEL, KT 4 PRI ], JHIREE RN A b R s M i ge 45 R 51 T4 3

Table 3. Mixture ratios and liquidity of C50 concrete
3. C50 R R IRIEE AL SiRaht

Specimen code C (kg/m®) FA (kg/m®) S (kg/m®) G (kg/m®) W (kg/m®) PCA (kg/m®) Slump (mm)
) 412 73 703 1147 165 3.30 120
2 412 73 703 1147 165 3.78 160
I3 (Zi) 412 73 703 1147 165 427 200
J4 412 73 703 1147 165 5.14 240

e KRN 034, BbFA 38%, AFEIRBNNTE(O. 10 s. 30 s 1 50 s)ikdeRH I3 (Zi)HBEA .
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FIEPEREREE; R M@ TR A A RE AN A MR VAR E)  (GB/T50082-2009), KR+ il 1
PREFEY 22 B3, BT 20 £ 2°C RH60 + 5% 8 1E 8 2 P4, SR FH Sz QUS048 130t A U e 4
R KPR TR e - BV R e RS 9 BRSO OGRS L A S s s Re: £
M8 GHEAEVEAS IR & LB EBRIFEY  (CECS21:2000)4x#E, K HE 4 J 8 A e AS G R HAS R 4r &
fa e e, T SRR LAY S
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TR LI R T . 9 7 VRIS S iR st H M RE B 2, 2 I ¢ SCER[S]AT CECS21:2000 AxifE, H
P Y A [ SN (P R A TR e () P T, 8 R VR R R A A 3 SO PR R I VR R V. HAH
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Figure 1. Layout of measuring points for ultrasonic testing specimens of concrete ununiformity
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LR ERE LA ESEE o FEARRUEE y BB/, RIS EN, R s L. 78
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Table 4. The relationship between strength parameters and the parameters of uniformity characterization

F 4. FBEESRMRMEHIMSHNXR

Compressive

Sp;cimen Slump V?bration Ununiformity 28d compressive strength 28d rupture strength strength deviation

item (mm) time (s) (MPa) (MPa) (MPa)

I 120 10 0.18 57.4 8.4 12.5

12 160 10 0.10 62.2 9.1 6.7

13 200 10 0.08 67.0 10.1 22

J4 240 10 0.14 55.1 9.2 8.2

Z0 200 0 0.36 522 7.1 7.8

Z10 200 10 0.08 67.1 10.1 22

Z30 200 30 0.20 60.2 9.1 5.0

750 200 50 0.45 55.3 6.4 9.3

2 PRI LS R, FEE RIS RN, IRE LR s B AEAR RS (R (10 s) R,
PHEELH 120 mm HKF] 200 mm B, C50 JREE LA SIEEZB /N, bilk. didrimfEg PS4 m, 1 Hb
S 5 A 2 5B A kN s (E 43P R HE— 25 1K (31 240 mm), ANIEIEERE IR, P, DK SR PR,
L0 580 5 22 A1 S 1K

KHYHE Y 200 mm [ C50 W& LA E HRBNIN [R], 5 Z10 HAHEL, Zo )& TIs#k, 1 Z30.
750 JgTiddR. %2 MEEREE, X 200 mm WRsIERE L, R 10 s BoAEE, RIRATIRAR
BEEAY)SVER B, PR PUHTRAE AR, EPUR SR 22 B O . 1 B o I R B T ) A
TR T R 5 ™ VR L P OR B S 2R AN RL A S O R i 2 B,
[FIBCEE T, VRS LIS MERLT, BramsmBobkEr, 050 58 A (22 (BRI .
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Figure 2. Relationship between deflection strength, compressive strength deviation and ununiformity
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Figure 3. Concrete drying shrinkage curve with different vibration time
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He 4 FE 3 fat sl R, MRS L TR e R R . S PHE R 200 mm [ C50
WREEL, RE) 10 s I, A ERDN, IREEE TR R RN ARSI, AHSER R, TR
WCAR Bl 2 B SO SRBIET ALK T 10 s B, BEIRBIET A, A5 REE G, s iz
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BB SIERERT, H BRI GO TR B L AR N U0, RPN B . BB AR
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Table 5. Cracking properties of concrete with different uniformity

F 5. NEHIMARBETFRIEEE

Specimen item Slump (mm) Ununiformity Average czra(?king area  Per unit .crack rzlumber Per unit total 2cr21(2:king area
(mm®/piece) (piece/m”) (mm~/m°)
J4 240 0.14 28 20.8 590
Z0 200 0.36 9 16.7 149
Z10 200 0.08 5 8.3 43
Z30 200 0.20 11 23.2 315
Z50 200 0.45 19 25.0 486

76 5 RIS SE R, TREE BB A 2 A1 SLPT M S B AR AR K. AN S N,
TR PR AT (210 4y HAG KRR P TR AR L SR TR 1) 2R 4 25 H R B A T AR 1) e T 2R T AR
Bt E S RN HIRE LRI K4 H), SAIRE(Z0 H)ET, JREE LA S EH R, Ky
BT, JAH. 70 M5 710 A, FLEA AR bR TR AL A G K 12,75 51 2.5 £ 4iRE T
HARET, BERESE A, AR, YRR 2 B R 2. PHE Y 200 mm 1) C50 JREE LR
A1 30 s. 50 s I, HEAAIA S IT M L 210 4120 B8 K 6.3 {541 103 /5. b al W, Bk
AR I35 S VE B e MR L R R R BE 38 SO MR (1 VR L AR R T AR /N, RV T R R AT

5.3. SR EL SRR

M VR T AV I S PP BRI R T P S K B U G, YRR L 1 95 12 B T R T A T K
FRNIREE L AT IE B, PRk, RS RPTB 2 VAR VR i AV Y AR AR [9] [10]

R 1 RECA B I3 (Z)AECH] 4 HiREEL, PHEEI N 200 mm, KA FEHRSIEE 04 10 54 30 s,
50's, BCELKES 200 mm. BARA 100 mm FIBIAEAARR:, PRfEFRy 28 d, % BEE. . REUIBIK
—2 3 B, MRE LS B FRIERE, THEARERBNE ]S R A S TIBIE RECT I A
hriEz, IR RFIT % 6 .

Table 6. Chloride permeability coefficient of concrete with different uniformity

F 6. AEHIMRRELHNIBTFEERY

Specimen item Ununiformity Vibration time (s) Average (102 m%s)  Total standard deviation (10™*m%s)
Z0 0.36 0 8.12 1.33
Z10 0.08 10 7.39 0.35
730 0.20 10 8.04 1.04
750 0.45 30 7.87 2.64

16 MRIREE RAEW], JREE L TR I S KU TR B A B IRR RN . PRy
200 mm ] C50 JR&EL, Z10 4liREEL, RENNFEI(10 s) G HFS LRGN, BARYSIMER L, HEH%

DOI: 10.12677/hjce.2019.83078 672 T ARTHE


https://doi.org/10.12677/hjce.2019.83078

IG5

K, BIEE R EURAC, RN EE 2SR B HER D . ARSI IR AR AREE L, A5
BHER, MHEE TR EM Rt A% . ARSI 20 AIRE A 55 KRB R, HirEz
bt Z10 HIER T 2.8 £ GRS A, RELRE 2SR W R, HBARREZRRS)
(8] R SE R AN AT ST LI KT WA K. SHiB ke IF 10 210 AR EAILE, 230 HiREE 518 R HhR
HEZEIR T 2 4%, 250 AIREE BB R AW EZEI K T 6.5 1%, HBEEER K. X UHIIRSIN FMK, ¥
SIMEZE . 20 AiREEEORIRSD, BT ALK S, HARZ RIEEAAMRIL, FECEIE R LR K. 1
FIt LAY 5] ki g Je e L L pTIB e ik, B A PR o

6. &g

1) 4@ 7R PR R A 2 SRR AR AR T i, 8 SCRERE L U (s ) bR B AL i A
P 22 AR AR R e 22 A SRR N IR Bt 1 B RV AT RO ST B o R BEE A S BBV, LI Sy . I
TR R A O L RN ST, AT T SR E TR e L PR R AN

2) TRk R A Y ST LR R VR B o AN A . BEAE TR B b B R A AN Y ST
BEOR, VR ROPUR TR P o B R AIC, TR B R O 2 RGO TR TR R
R PRI BT, "B TBERBIURARIREZ R R, B Ak FER.

3) TR L AR B AR S 18] B A R ST AR K, KR s AE s LA
T ELIE 8GR T TR e o B R A AN S BE s SR M AN R Y o 08 A B AR BN 1), IR st
PRES G RIREE LA I, e iR R LRI TERE .

E&ME
2016 TLHAFAFHWIAMAHHIE s h22— A RFFM o 2 5 F5 SR H -
S5 3k

(11 g, G4, AL mrEatiR g L Ru 7T 5 A RIVIR]. BAMEM R, 2006, 27(3): 11-15.

[2] BEEM, AAOE, KNS, JRE LSRRI RERI R R AR[I]. (LA E#H, 2008, 29(5): 21-26.

[3] B, R RS R E R BT[] #R TR S KT, 2014(20): 724, 817.

[4] S RUSHILIREE T SR S H R BRI [D]: [ LA A8 3], B ZREIRA, 2017.

[5]  AR0URI. B I P I W VR B L 1 & stk S S M. T sl I L B AR, 2013, 15(4): 70-73

[6] i, B ErEReREE T RN I e TT 2RI BT R [D]: [ 2 AR 5], Kb Wi KA, 2014,

[71 Shen, D., Jiang, J., Shen, J., Yao, P.P. and Jiang, G.Q. (2016) Influence of Curing Temperature on Autogenous Shrin-

kage and Cracking Resistance of High-Performance Concrete at an Early Age. Construction & Building Materials, 103,
67-76. https://doi.org/10.1016/j.conbuildmat.2015.11.039

[8]1 F/NE. 1REELBUFRLME RPN v 5 R IR R 7T [D): [t A1 5], b iR, 2011,
[91 %4, &ERM:, TE X B BRI RGNS RS FRIMERE]. BIFAE2EIR, 2001, 4(2): 148-153

[10] Tang, Y.J., Zuo, X.B., He, S.L., Ayinde, O. and Yin, G.-J. (2016) Influence of Slag Content and Water-Binder Ratio
on Leaching Behavior of Cement Pastes. Construction & Building Materials, 129, 61-69.
https://doi.org/10.1016/j.conbuildmat.2016.11.003

DOI: 10.12677/hjce.2019.83078 673 T ARTHE


https://doi.org/10.12677/hjce.2019.83078
https://doi.org/10.1016/j.conbuildmat.2015.11.039
https://doi.org/10.1016/j.conbuildmat.2016.11.003

Hans Xh
PR RN R

1. FTJFFAM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
N FIRHERRE: [ISSN], FAMIT] ISSN: 2326-3458, RIA[& i
2. FTHFHIM B T http:/cnki.net/
Ao« BRSCHEREE” BEN, BIANSCEbRE, BRI

hEE S http://www.hanspub.org/Submission.aspx

HATIMEAE: hjce@hanspub.org



http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:hjce@hanspub.org

	Influence of Uniformity of the Distribution of Aggregate on Strength and Durability of High Fluidity Concrete
	Abstract
	Keywords
	骨料分布的均匀性对大流动性混凝土强度和耐久性的影响
	摘  要
	关键词
	1. 引言
	2. 原材料与试验方法
	2.1. 原材料
	2.2. 混凝土试验配合比
	2.3. 试验方法

	3. 混凝土中骨料分布均匀性的测试与表征方法
	4. 均匀性对混凝土力学性能的影响
	5. 均匀性对混凝土长期性能和耐久性的影响
	5.1. 均匀性对混凝土收缩性能的影响
	5.2. 均匀性对混凝土抗裂性能的影响
	5.3. 均匀性对混凝土抗渗性能的影响

	6. 结论
	基金项目
	参考文献

