%42 %% 38 AR5 FR ¥ TR F RO E D Vol. 42 No. 3
2020 4 6 A Journal of Civil and Environmental Engineering Jun. 2020

doi:10. 11835/j. issn. 2096-6717. 2019. 173 T A % GRR IR 4 4375 (OSID) : |8

o TR BE L & @ RE A PEE TR A% 5 B o0 A

/"\‘ AL - %ﬁ-‘-ﬂz"fi7?(}lﬁ 93%}?‘13 933/
(T XkFE ERERFR, M 450001)

B ERTRETASAARTERE, LARIFOT K B RFRat, 5t f AR B S
IEARBAEAR, B T KR RIERE SRR E I REREZARATHEAREEL TR, £
AIRERRXELEHMONMELSOHATE FTRXARLTRRELIACR I BRI CEN ) PR
BEBEAT A Bt AP X I 2 R G HAEAE M 4 R VI IE KA 5 A7 7 ke & B 5 A Ak L 3 oAt A
BERRANMBRIATHAFRERFHAS>H, EREAA . TRELHCCHEN H oy HMEE
M ERERBERDAEBIF; B TLERKRBELS SRR &2 BITALR ER KX, F 842 R I
7w A R I AR EACHAE B R ﬁfl/é’—_/‘}g*)?x:‘l‘b-ﬁknim IR B A AL B A BE TR R 4
2/3 BEEARS;ERANTRIAT . CEZGQE ARG E HMIKERIE L LRI LT M
BRI, BABRIRETE AKX
KA T A R RGK e A \a‘fr BB F AR
FESES:TUI26 XHERARARRD A XEHS:2096-6717(2020)03-0040-06

Engineering test and numerical analysis of underground concrete silo

Jin Libing s Liang Xinya s Huo Chengding, Wang Zhenqing , Wang Zhen
(School of Civil Engineering and Architecture. Henan University of Technology. Zhengzhou 450001, P. R. China)

Abstract: The underground silos can take full advantages of the underground space, which is of better
fireproof, anti— toxicity, explosion-proof and other merits. In the meantime, the underground silos can use
the shallow geothermal energy to realize quasi-low temperature storage. With the advantages of energy-
saving, low-consumption and grain quality-ensuring, it plays a significant role in ensuring the grain safety
and sustainable development of China. The mechanical properties of the silo wall before completion
acceptance of large underground concrete silos were studied by the combination of engineering full-scale test
and numerical analysis. By comparing the test results with the engineering-scale testing results,, the
rationality and effectiveness of the numerical analysis method were verified. Furthermore, the mechanical
properties of the silo wall under the most unfavorable load conditions were numerically analyzed. The
results show that the internal forces of the numerical simulation results of the silo wall were in good

agreement with that of experimental results. Due to the relatively large thickness of the silo wall, and the
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rigidity of the contact part between the silo wall and the silo bottom and the silo roof, the radial stress on

the inside and outside of the silo wall shows the opposite law. The radial stress of the silo wall is highest at

the bottom of the silo wall,

and the hoop stress is highest at about 2/3 of the position from the top of the

silo wall. Under the most unfavorable load conditions, the radial stress and hoop stress of the silo wall

show similar changes with the burial depth as in the actual working condition, and the stress is greater at

the same depth.
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Fig. 1 Distribution of rebar meter and pressure gauge
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Table 2 Rebar meter and pressure gauge related parameters

A5 g K B2
BGK4911-18 (4N i1) 10~50 kN 0.15 kN
BGK4911-14 i) 6~30 kN 0.10 kN
JTM-V1000H (4475 11) —32~48 kN 0.20 kN

BGK4800-350kPa (JE J13) 0~350 kPa 1 kPa

P0G R T30 WA 3 2o E S 1Y 35 RO
BEG AT JIr 52 00 7 AT R AR o MR A9 711 5 TR o - 3L (]
A DATH #5055 L G BE A L MO T 32 A% i) LK B fi) i
J1 ELRANE 2 s

-3 -3
g -5 g S
" 7 ®
S o S "
M= 1 7 e
R F1/MPa R H1/MPa
(a) BEENMIRER S (b) BRESMUARR BT
-3 -3
g 9 g s
’5\% =7 -E -7
% i 5 -
B e e e
R F3/MPa R F3/MPa
() BEENMBREIRL S (d) BRESMUTRIE R )

2 CEWNZMEMAFIRERKA
Fig. 2 Radial stress and hoop stress on the silo wall
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Fig.3 Silo wall measured lateral pressure
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Fig.5 Stress map of medial silo wall

-5 -5
£, £
% -9 ¥ -9

_11_._._._.__. I
-11 -5 7 -9 -4 1 6 1

Iﬁj]/MPa R F1/MPa
(a) BEENMIRIIFLS (b)) BERESMURIN RS

-5 -5
g £
B BT
K -9 < ¥ -9 <

M Ramee  Romea
(c)BEENMIREBP T (d) SEESMURRIE R

W TERE  —BEF®
Ee6 WMERWERITLL

Fig. 6 Comparison of simulation and test results
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Fig.8 Stress map of medial silo wall
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Fig. 9 Radial stress and hoop stress on the silo wall
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