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Abstract: To understand the temperature field characteristics of the concrete pool wall structure in fully
underground sewage treatment plants, taking the Xiwayan wastewater reclaimation plant project in
Chengdu, Sichuan Province as an example, a wireless loT system was used to monitor the temperature of
the pool wall concrete and its surrounding environment in real time. A finite element software ABAQUS
was used to establish a hydration heat analysis model of the pool wall concrete considering the effect of
environmental temperature, and the temperature field simulation analysis of the pool wall under different
working conditions was carried out. Combining the measured data with the simulation results, the
temperature distribution laws at different positions of the pool wall in winter and summer were compared ,
revealing the influence of hydration temperature and diurnal temperature difference. The influence of
structural thickness and concrete age on the temperature difference between the inside and outside of the
pool wall and the cooling rate was analyzed. The results show that, the construction of the pool wall
structure in summer is more susceptible to the influence of hydration temperature and diurnal temperature
difference compared to winter. When the structural thickness is =2.5m, there is a risk of thermal
cracking in the pool wall concrete.

Keywords : pool wall structure; temperature field; finite element analysis; Internet of things ( IoT) ;

environmental temperature

# DU A8 B2 R T KA A VR H (2022YFQ0048 )
[{EEE ] #IRK, AR  E-mail :624560144@ qq. com
(MR AHA] 2025-05-21



148 s THAR (330

5 54 8

0 5%

Wi T I I T A R TR A KR, b TR
SRR 28 1 K R SR A T TR ALK
PRI T 0 A R TR A, ) R
SRR IR IR Fe R R FRAE , 2 5 i) TR 5 )
TR, — Bk, B TR 356 + 1 242 AR
T GREARTE A F AR L W AR A A 245 10 KR
IKAR BN IR BT 1 B AR b 2 5 i TR+ AR 7=
AR R D R, % B R RS S R
FENRIA A TAE 'S, S48 T AR BUREE L 45
TR SRR R AR DR YR 7= A (R R g, % iR
JE R A R X,

R REAR IR - 45 H HF XU, Lee 2517 8545 40
PR TR, 24T HL A AS [R] A U8 i b et K A B TR ¥
FIKAEITE T Z M, T AT MR AT
G IF R IET KA A ST T, S IR i
IR B 1 22 2 500 Ak BT B 9 6 A 4L
Castellano 25 FFFTIK K L SRS BB it 15 1 46
SROFIREE KLt B A R LA, S AR
WFFEAS [R)TRE 007 B i PN AR 22 A8 Ak L, 45 51 A
TR ORI R G AR b e, RE
G b AS [ R A A 18 e A R~ A 428 o8 38 3 3R 114
R, ¢ BT Y 2E KRB ) T A A XU . Bk
lE 2 2 0 2 B RO 2243, T A5 rh o R R K
e R FF LR, 2 I 45 ) 52 2 5% T 2 4 1 3 il s K
FHEERBE, Du S5 BF 58S ] A28 %0 45 38
JEE 434 BN F A5 AR B S ], A5 3 T AS R 255
R AR DRSS ]

25 PR FE P A0 ok TR 1T A R A R
TRBE 4500, Db R} G544 FR5E 2t T 05 i 19 R 4
PERFIEA 48 /0  HA BR o0 RS 40 A 7K T 7K Ak i
I 28 KB HUE VR IS [ bR, T 220 W R BT R 5 K
TR R AR DG, 25 1 3 R i DR O 1 i A
R HA R B I A R AR A2 A B KAk B A IR
JERFSE I IR A 0 A A O T 3 R A R Y
TRBEE LK LA MR )

1 TEHR

BB T HEZK 2> w A PE FCHE R A K (L 1) K&
JAE ot T AR A T R AR T A L X AR I = B S IR
1R A LRGN, 25K 20 J7 m'/d (A LT
KA T 16 J7 m® (W8 & Wi, I Fe 2 Hh i
BRI 250 H 430 2 2 B DN i e+
MR FRRGE A8, 35 RS AR TOAR | BE Al PN R ATE 42
ZH A, M TRARIR 15 J7 m?, HABRTS K AE F13k 20
It

E1 pB#mtEEREK

Fig.1 Chengdu Xiwayan wastewater reclaimation plant
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Fig.2 Pre-embedded and remote monitoring of

temperature sensors
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Fig.3 Layout of pre-embedded measurement points
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Fig.4 Technical route
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Fig.5 Measured temperature changes of pool wall concrete
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Fig. 6 Simulated temperature changes of pool wall concrete
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Fig.7 Temperature changes of pool wall concrete under

different wall thicknesses
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Fig.8 Temperature changes of pool wall

concrete at different ages
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