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Tab.1 Mix ratio of concrete = 0.85 * 316
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Fig.2 Variation curve of relative dynamic elastic modulus
and compressive strength of early frozen concrete with

different air entraining agent content under freeze-thaw cycle
TR P I 5 1R 8 A5 PRy S A L Bt A
WL AT REA AU AR AR R AR T TR B L s R A
AT R R R A R 1 Ak 2R AT
A AR AR G PR 4SS T o B AR T i o L
CL AR A X 3 PR A T o Ja o5 I I PR T HE A
A 150 YRR RGBS . C3 I 1 T R R R e
/No HBETEWIB A — 2 510 T 3 e B R BE
Ptk B & IR .

TGS 2 (b) 47 et 3 ml 01 i 50 UC TR Fal A
I HANTR] 51 5 R R TR BE iR R 58 S5 R
Wi ol ALV 22 AR Rl 50 IRZ T, & LR Bk L
BT T B R T R R T IR e, b 51 R 48
0. 0120 MR #h R 150 U5 0 R 5 B2 R
#) 15. 68 MPa, 4] ff 2k BT R 58 Y 700, 1H
PUORSR MR IH & T H AR B . i oeAs b, 510
AN SR 1 N R A FLAR 2 A, BELE T i TR
P 2R B R 8% K e 5 BU0E T AT AR T
VR BT B R Y VR K AR D S g2 T AR
WK 4R T T ER VR AE T .
32 FLEMKBEERSH

R BE L VR RLE PR 125 YIS A FLAR 20 A ith 48
VLI 3. #h 3 AT, C1 32 W f 7 B 82 1 L
TEH S Bl 5 C2 AE 75 YRR I % 2% 3 J3E 5 SR 3
£ 125 YRk BB AR C3 1 125 WA A 3L
WS e sl g ) A R S T B — 2 5
TR AT A Bk TR R e P S AL B R O T £
BB PR A

A T A 3 PR A A AT B TR B AL R o A i
B HE— 25 AR R 52 vp AT B B 5T K TR B AL B
3K TEA <100 nm) A FEFL (100 nm<<
r=<1000 nm) . ZEFL(r>1 000 nm) ., ¥l 1H
HIE IR GE A fLBR 2B St WL E 4, i &l 4 w]
HLURELNET, C1 ARBE L ZHFALL LN
13. 2%, BHEIL A R 49. 2% C3 HIREE+h £
FAL G 10, 9% TEHEAL S oSS 700 . KW



541 B 1 IRAEAR AR AR 51 50 45 ok S R TR B g 24 M R R AL 45 44 43 TE R AIE « 135 -
0. 06
Y 05 - 0.064 s 0%
0.05 © bR U% — gﬁjiﬁ(
0.05 0.05 50
100
0.04 ; 3 1259

SLEDT %

0.01 |

0.00 e
0.0001 0,001
r/pm

(a) CI3LEEND T

e L L L 0.00 — el 1
0.01 0.1 1 10 100 00001 0.001 0.01

(b) C2AENT
B3 HERMEH 0~125%

. L . T T T T T a T
0.1 10 100 0.0001 0.001 0.01 0.1 1 10 100

r/pm
() C33LZDTH
BEITAESHEN

Fig.3 Variation of pore size distribution of concrete after 0-125 freeze-thaw cycles
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Fig.4 Proportion of concrete pore diameter before

and after freeze-thaw cycle
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Fig. 6 Relationship curve between the change of various
pore proportion and fractal dimension D, before

and after freezing and thawing
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Tab.3 Correlation coefficients and regression parameters of
fitting model for the relationship between concrete compressive

strength and fractal dimension D, in freeze-thaw cycle
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Study on Flow Characteristics of Plane S-type Axial Extension Tubular Pump

WU Ze-hao, YAN Jie
(Yangzhou Survey Design Research Institute Co. » Ltd. .+ Yangzhou 225007, China)

Abstract: In order to analyze the flow characteristics of the plane S-type axial extension tubular pump unit, the soft-
ware CFX was used to conduct three-dimensional full channel numerical simulation, and the energy gradient theory was
used to analyze the flow characteristics of pump unit under different working conditions. The results show that under dif-
ferent flow conditions, the water flow in the inlet passage of the plane S-type axial extension tubular pump is very
smooth, and the overall difference is small. The flow pattern in the outlet channel is quite different, and the smaller the
flow rate is. the worse the flow pattern in the outlet channel is. The pressure pulsation at the same position in the plane
S-type axial extension tubular pump unit is the largest under low flow conditions. The difference of energy gradient in the
outlet channel is the largest under the condition of small flow, which indicates that a large energy loss will occur in the
outlet channel under this condition. When designing the outlet passage of the plane S-type axial extension tubular pump u-
nit, the length of the smooth section of the outlet passage should be increased as much as possible to ensure the uniform
distribution of energy gradient. The research results can provide theoretical guidance for better understanding of the plane
S-type axial extension pump device and optimization design.

Key words: plane S-type axial extension tubular pump; energy gradient; pressure pulsation; flow characteristics; nu-
merical simulation
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Experimental Study on Mechanical Properties and Pore Structure
Fractal Characteristics of Early Freezing Concrete with Different

Air Entraining Agent Content
XU Cun-dong"**,LI Zhun'?*, LIAN Hai-dong'?*,CHEN Jia-hao'”’,
HUANG Song'?,LI Jia-ming' . L1 Hong-fei'

(1. School of Water Conservancy, North China University of Water Resources and Electric Power, Zhengzhou 450046,
China; 2. Key Laboratory for Technology in Rural Water Management of Zhejiang Province, Hangzhou 310018,
China; 3. Henan Provincial Hydraulic Structure Safety Engineering Research Center, Zhengzhou 450046, China)

Abstract: To study the evolution law of member properties of hydraulic concrete materials under the coupling effect

of freeze thaw cycles and salt erosion, early frozen specimens with different air-entraining agent admixtures (0, 0.005% ,

0.01%) were selected and placed in a composite solution with a mass fraction of 3. 5% sodium chloride +5% sodium sul-

fate for [reeze-thaw cycle tests. Based on nuclear magnetic resonance (NMR)-fractal theory, the coupling relationship be-

tween the fractal dimension of the concrete pore volume and the damage degree of the specimens was constructed. The re-
sults show that the addition of air-entraining agents in concrete materials in appropriate amounts can effectively improve
the mechanical properties such as elastic modulus and compressive strength of the members under the effect of salt freez-
ing. and can improve the pore structure and frost resistance. The fractal dimension of concrete pore volume tested by nu-
clear magnetic resonance gradually decreases with the increase of freeze-thaw cycles, which indicates that the addition of
air-entraining agent can change the internal pore structure of concrete in the initial state, and the effect is more obvious
with the increase of air-entraining agent mixture. The correlation model between fractal dimension of pore volume and
compressive strength was established by combining fractal theory, and the best functional relationship between fractal di-
mension D y,x and compressive strength was found to be approximately exponential function. The regression coefficients
R’ is greater than 0. 85, and the fitting effect is ideal, which provides a reference for durability assessment of concrete
structures.

Key words: concrete structure; fractal dimension; nuclear magnetic resonance; salt freezing action





