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Fig. 1 Schematic diagram of sawing uniaxial tensile specimen
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Fig.2 Loading device for uniaxial tensile test of test piece
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Fig.3 Load-displacement curve of test piece
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Fig. 4 Nominal stress-strain curve of specimen

under uniaxial tension
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Tab. 1 Uniaxial tensile test results of AACB
AACB SAh R T % S5
L4 G e FRBTHL e iR i Je ke PR
W B/ MPa /MPa N AR /MPa
B05 0.270 0.270 0.021 6 12.50
B06 0.371 0. 371 0.018 0 20.61
Bo7 0.482 0.482 0.015 0 32.70
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Fig.5 Relationship curve between uniaxial tensile yield

strength, elastic modulus and density
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Fig. 6 Relationship between uniaxial tensile

strength and porosity
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Fig.7 Relationship between uniaxial tensile strength and
compressive, splitting tensile strength of AACB
B pehnam oG R iR A
fo=0.184 027 6
f.=0.862 3f2;)65 D)
HI & 7 W], BUA % TR OB bR R
TIOR3 8 1 G 2 i 2 T S O 3k 20 L L7
FATRE AACB $70 e 56 B2 I, JHC Bk T 437 50 B2 R 774K
g g R A A R (GUC6)) B T i 06 B 5 BT
BN G T R A R TR LB R
X R AL BT 5 B OC AR R R R RO B
AACB Bl $37 {1 538 B2 5 BF RPT 17 56 B2 il 2k 78 1K
6 RO b7 T2 R B0 AACB 5 Al 37 e 5
JEE 55 85 RBTIT BE ¢ & i B T g Kl R 07, B
FHZEAR TR 5 WA ST 15 31 28 20 G B i
L% 4 &/ 18

4 Zig

a. & AACB 1% B2 1S K, FLdTHr o B 34
WK, H 3 g B0 ey 48 — 160 A% i AR R SRk
By B o 590 35 S AR FR A e A o B4l e IR, G i B
Bfrpr e 5 B A T R 5 BE s AACB M RHE S5l 32
ER T (S I OR8N = = S T 7 K P R e
il o I F B MM IR A

b. AACB 7 fifisi B | S PE A Bl AACB %%
JRE F18 18 TG 2% T R R v L O S R R RO n L (R R i
et e 7 A A I %8 3 R T BRDN

. LT Z AL bE Al B AR T 00 AR A S 4t 56 45 2R
Xof H R 50 B AT LA S BB IE R B« = 1. 08,
HIRAFIR IS 55T AACB Bl feh i i 5 LB

2N 22 86 0 75 38 0 X A 3 AACB 3R 56 08 e
BT ST T AACB HHh L sE 5 T L B
Prhrsm e R M KA R,

SEZ 3k

[1] SONG Y M, GUO C C, QIAN J S,et al. Effect of
the ca-to-si ratio on the properties of autoclaved aer-
ated concrete containing coal fly ash from circulating
fluidized bed combustion boiler [ J]. Construction
and building materials, 2015, 83(5): 136-142.

[2] MALYSZKO L, KOWALSKA E, BILKO, P. Splitting
tensile behavior of autoclaved aerated concrete:
comparison of different specimens’ results[J]. Con-
struction and building materials, 2017, 157 (12):
1190-1198.

[3] LIUL, LIU P, CHEN G X. Mechanical properties
and elastic-plastic constitutive model for autoclaved
aerated concrete block[J]. Aci materials journal,
2021,118(2):127-138.

(4] AEKIEH SIRMEABARZ 2. 285 IR EE -
PEREIR IR J7 ¥ . GB/T 11969-2020[ S1. b5t . v [
STl ik 2020.

[5] HERX®ER. KLHFRE LKW ME. DL/T
5362-2018[ST. JbaT . [ s Jy Hh At . 2019.

(6] 5=, M IRIR BE 1 ) 2 1 Gl K H 3 80 P 450t A 1
WFELD]. K JE: KL T K%, 2017,

[7] BOCCACCINI A R, ONDRACEK G, MOMBEL-
LO E. Determination of stress concentration factors
in porous materials[ J]. Journal of materials science
letters, 1996,14(1) :534-536.

[8] AMRANY , FARZADNIA N ., ALI A, et al. Prop-
erties and applications of foamed concrete; a review
[J]. Construction & building materials, 2015, 101
(30):990-1005.

(9] BB .S %, BRI, S, TR BE 1 8% 20 it Oy
B RE T ST RE LT MRS 4R, 202135 (1)
1131-1139.

[10] SREH . BRI, 24k 5, 55, 28 o <R BE L Ak A
iz ae a5 B 5T LT B B A SR R, 2017, 44
(12):135-139.

[11] s, v o by Fn = W SRS TF 28 H i <R 8 1
ORI R R PRI B A 58 [ D], REE . R K2, 2018.

[12] B BRE B, £ 42, 5. g4 m Az 5=
TR EE W Iy 2 RE M 5T [T ], IR BE L, 2015,42(2)
114-117.

[13] FE#. & /K Fx 28 He i A0TR B+ B 3 1 58 5% mal 193K
kT D, IR 1 R L 2011,

(F#% 120 7O



« 120 - KoHmoBE WORE 2% 2023 4F
A AT 5L WA /)N, T e WA 45 B R 4 A Y I IR IR BB AT ], M KRR AR
i, WRIE B K R g B IR 2R 43 A 2 B R R 0B S BEEERRD 5 2006,9(4) : 73-77.

T 24 A ] B B R T £ B W L B T (3] ZEDUi, B o, J8 IE & . 55, P FP 58 2508 kK i 18
SR B S0 5 e T ik ik FAL BB LT KA R TR A,

2014,12(4):191-195,203.
b. Fi il 1Y R A A 2 A R RS 8 A 1 DR
R i B 7 25 B s CAT ERfEE AN A L N T TEI K TR 9

ANt K BT 5 B S K S A ], R T 2020, 42 (1), 91
114 961 5525 0 7 9 0 1 6 1 o1on
DRLE ) Y O3 A o) R BEMBCE BT (57 proe. e v it oK S 4R 5D 0 b AR 5 7

R AR RA PR AT AR (17 sk REVRRFSE ,2021,39(11) - 187-190.

e TEWFFE Y 5 P 5 F P k7K Ui 18 7 K Wi 4 Be (6] EIREE. % ML/E, BRIE, % JE T PANS Al i 52
T {6 A O RPN RS TR A B<<3° Y K 1 1 RE TS FETE MK R TE K S R L], B K AL A 5 K R R
JEFEKFRIE K IR ER, =0 (L D 2019,17(6):201-208.

WK IR E T oMb 4 A%, IR &, (7] FMEE,T Pl HM%EF.E. ET RNG e

R R K U = e BT, Ok R B IR R
SE M a 5195
%#,2008,26(6) :123-125.

(1] BEARS™ a5 A o f 45, 357 601 3 UK 3 18 19 1t 4k (8] rptl A 3t 1 [ AE 5 AR & # i 3.  uh i A

KB LT KA 241, 1997 (9) - 31-36. 0 : GB50265-2010 [ ST, b 5t o [ 3 &l Rk
(2] BRAALL, J8 IE &7 0% S0 AL 45, 2 b Jg 3 780 3ok K it o 2010.

Influence of Bottom Dip Angle of Inlet Contraction Section on

Hydraulic Performance of Dustpan-shaped Inlet Passage

GAOQO Zhi-kai, WANG Shun-sheng, LIU Xin-yang, GAO Chuan-chang
(1. School of Water Conservancy, North China University of Water Resources and Electric Power, Zhengzhou 450045, China)

Abstract: In order to investigate the influence of the bottom dip angle of contraction section of the dustpan-shaped in-
let on the hydraulic performance of the passage, the physical model and hydrodynamic model of the inlet structure of the
dustpan-shaped inlet were established. The Reynolds N-S equation and RNG k-¢ turbulence model were adopted to simu-
late the flow field of the passage with 5 different underside inclinations in the inlet contraction section. The results show
that the bottom dip angle increases has a great influence on the velocity distribution of the inlet contraction section and the
throat of the winnowed dustpan-shaped inlet passage, and the scheme of the bottom dip angle increases the density of the
srteamline distribution and the curvature of the throat, with the increase of flow velocity, the hydraulic loss of the passage
is large, and the velocity distribution uniformity of the outlet section of the passage is low; The scheme with small bot-
tom dip angle makes the streamline distribution smooth and the throat streamline curvature becomes slow, the velocity
decreases, the hydraulic loss of the passage reduces, and the velocity distribution uniformity of the outlet section of the
passage increases; The magnitude of the inclination of the bottom surface of the intake contraction section has no obvious
influence on the weighted average angle of the flow velocity of the outlet section of the passage. Hydraulic performance of
passage with different bottom dip angles was analyzed. When the bottom dip angle of the inlet contraction section of the
dustpan-shaped inlet passage is less than 3°, the water flow in the inlet passage is smooth, the hydraulic loss is small, and
the flow pattern at the outlet of the passage meets the water inlet conditions of the pump impeller chamber.

Key words: dustpan shape;inlet contraction section;dip angle; numerical calculation; hydraulic performance
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Study on Uniaxial Tensile Mechanical Properties of

Autoclaved Aerated Concrete Blocks
LIU Lei'"™*,ZHENG Zhi-hui’,SHI Yang-guang'"

(la. College of Physical Science and Technology; 1b. Xinjiang Condensed Matter Phase Transition and Microstructure
Laboratory. Yili Normal University, Yining 835000, China; 2. School of Civil Engineering. Central South University,
Changsha 410075, China; 3. School of Civil Engineering and Architecture,

Ningbo Technology University, Ningbo 315100, China)

Abstract: In order to study the uniaxial tensile behavior of autoclaved aerated concrete blocks (AACB) in static state,
the uniaxial tensile test of AACB with different densities was carried out. The tensile failure characteristics and failure
mechanism of AACB were analyzed. The change rules of its tensile strength and elastic modulus under different densities
were discussed, as well as the relevant formulas of the relationship between uniaxial tensile strength and porosity, com-
pressive strength and splitting tensile strength. The experimental results show that the tensile yield strength and elastic
modulus of AACB increase with the increase of density, but the tensile yield strain decreases gradually. The macroscopic
failure of AACB under uniaxial tension is mainly controlled by the tensile damage mechanism of the material. It shows
obvious brittle failure characteristics. Based on the ideal prediction model of porous materials and the regression analysis
of test results, the semi-empirical formula and correction coefficient of AACB uniaxial tensile strength and porosity under
the test conditions were fitted. The conversion relationship between AACB tensile strength and its compressive strength
and splitting tensile strength was proposed.

Key words: uniaxial tensile; elastic modulus; porosity; compressive strength; splitting tensile strength





