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PHEIE R R AL R L/ COMSOL Multiphysics #E47 A FROGOT BT, 46 78 00 BE T RIRE 1) 73 Ais SRR
TR 1 AR T AR, D4 i A AR BT R BT 5 e At P S 4%

1 R EEEMEITERED

1.1 RELEEITERE
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oh 9 oh
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2 BEXMNBELEEENZT T HY

2.1 EEEALSHY
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OEEES) M SE TR I e o B P S A S 11, S
JE0.3 m, FERA] C30 R BE+ B3, IR BE L T MR S L
E, =24.31 GPa, MK H=3.0 m, HEMIMTHEA I

FERE B Rl F B RN K AT A% 220 R A 2 (R 4% L BRI (A3 mm)
DB SR EE ) 2K 4.704 kKN/m, Fig. 1 Aqueduct profile (unit; mm)
2.2 HESH
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AT

2.3 KRfETiE

W Comsol Multiphysics Hif4 %) TR BE + A8 FEAT BUER Y . 25 AR F AT BR T T 3047 B 1, I [A] d R
A BRZ 32 B, S 10 d, s KD KA IR A K il 30E 2 0. 1 d F10.001 d,
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MRS o AR SRR D, R 26 AR5 R B 1 IR BB A AR AR R AR o 15 38 e — I 22038 B8 3 00 A
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(1) ALEE 0 WAk A bR 22T W ) 43t 5 B AR A AR T B ) 43 i i A =Xy -

g, cos’f sin’6 2sinfcosf g,
[0'0} = sin’@ cos’ 0 — sinfcosf {0}} (6)
T — sinfcosf  sinfcosh cos’H — sin T,
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(2) {E2% 0 WTETHGHI ) Fy RIS M Jo: Fy = [o,dd M = [oddd JEr A gtz s Rl (m')
1Ay TE 0 BT PR B (m)
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: 3 ;5 Fig.3 Variation in relative humidity along wall
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nE TI}EEZ}F ™ @ N . thickness direction of aqueduct
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Fig.4 Aqueduct transverse deformation
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Fig.5 Aqueduct longitudinal deflection
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5 b HHIE RSN, WIER(E R 0. 13 mm, §HUREE 4 0. 01 m B, BEBE(EE KF 0. 15 mm ;7K 534 HL
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Fig. 6 Stress distribution of transverse section in mid-span and end bearing (unit; MPa)
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Fig.7 Internal force of mid-span and end bearing sections
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Analysis of influences of humidity on stress deformation
of thin- wall aqueduct

YANG Le, WANG Yahong, LI Zongli, YAO Xiwang

(College of Water Resources and Architectural Engineering, Northwest A & F University, Yangling 712100, China)

Abstract; The mechanical properties of concrete are affected by the humidity, and the hydraulic concrete usually
has the characteristics of wet expansion. Because of the large water contact area and long water conveyance time,
the internal humidity change in the concrete thin- walled aqueduct will affect its working performance. Based on
Fick’s second law, a humidity diffusion model is established, and the concrete saturated humidity diffusion
coefficient is calibrated by using a physical model. Considering the variation of concrete elastic modulus with
humidity and the effects of the wet expansion, an analytical model of the humidity field and stress field of the
aqueduct is established to analyze the influences of different diffusion depths of humidity along the aqueduct wall
thickness on the deformation and internal force performance of the aqueduct. The analysis results show that with the
increase of water transfer time, the diffusion depth is non- uniformly distributed along the wall thickness of the
aqueduct, and the diffusion depth of the humidity will affect the deformation and stress distribution of the aqueduct.
With the increase of the humidity diffusion depth of the aqueduct wall, the longitudinal deflection of the aqueduct
increases, the transverse deformation decreases, and the transverse influence is greater than that of the longitudinal
effect. The compressive stress on the inner side of the aqueduct wall increases and the outer tensile stress increases
because of the increase in humidity. The humidity is favorable for the aqueduct structure safety, but it is

unfavorable for the outer crack resistance.

Key words: humidity; concrete; aqueduct; diffusion coefficient; deformation; internal force



