$54 % 2 17 S-S D | A NE= SO SO Vol. 54 No.2
202242 1 JOURNAL OF HARBIN INSTITUTE OF TECHNOLOGY Feb. 2022

DOI:10.11918,/202103108

B 18 il B 7 B 28 92 1 B 4= B AR S JRUBE 43 4

> Xl 1,2
-
(L BRI Toll e FREESEI A JRIE 15009052, S JpiT AW HIBRES 5 A AP 5 8 S0 a8 (WAJRIE Tl ) I RIEE 150090)

W OE: TEHFREREERERGNG N2 — i F A AR R ENREFEF FREA LR EFH 54, % E LR E
ATH A R X ek S ER RE HESAEFHR T E LA GNP E WEE TR IS MEANNERE - &
B (SDHELEEA, XI4dATRITARN4 AFE(RNERA)MAMITAEEN6 AFZE(AERB)AHEAEE T
AMAERFFLEAELGEERATHATCRAEFNEBREEHTHEN, EREF, RERN LB L H HEERTENE
ARAGEHET , AERAPEE Lo EABATEER, AESBUTEREEANRLAREFE 10 AT, 2 5 &
HAARREEGLLERRAHEEHEE ABREAFTEAREY W, IEF KRG EHE, F 2 AL 2 KE TR, T H
SEABRNBREEFNREERNE, ZHRRET I REEE I ER AR B,

KB FATRREMN R EETE FEHERG NS00 m &M

HE4 ¥ S, R824.2 SCHRARAERD: A T EHS: 0367 - 6234(2022)02 - 0073 - 08

COVID-19 prevention and control measures and infection risks
in a boarding school

PANG Tianrui' , ZHENG Tong'*?

(1. School of Environment, Harbin Institute of Technology, Harbin 150090, China; 2. Heilongjiang Provincial Key
Laboratory of Polar Environment and Ecosystem( Harbin Institute of Technology) , Harbin 150090, China)

Abstract; Boarding school is one of the places where people usually live in densely crowed conditions. In order to
control the risk of COVID-19 epidemic in boarding schools, five levels of practicable pandemic prevention measures
and their effects on infection risks in five typical campus living scenes, including going to washroom, going out,
going to class, having meal, and returning to dormitory were proposed, and the susceptible-infective ( SI) model
based on statistics and probability hypotheses was developed. Then the SARS-CoV-2 infection rates among students
in 14 days were simulated in two typical apartment types: four-person dormitory with two public washrooms on each
floor ( apartment A) and six-person dormitory with a private washroom ( apartment B). Results show that for
apartment A, once there was an infected person, the epidemic spread rapidly in the whole building even under the
most stringent prevention and control measures (level V). While for apartment B, when the most stringent
prevention and control measures (level V) were taken, the epidemic could be controlled within the range of less
than 10 people in two weeks. In addition, full vaccination would significantly inhibit the infection rate, and the
number of washrooms would no longer be a significant factor. Even if no prevention and control measures were
taken, the number of infected people would decrease significantly, and the number of persons in one dormitory
became the main factor affecting the spread of the virus. The research results can provide information support for
campus epidemic prevention and control.
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Fig.1 Framework of infection simulation scenario setting and evaluation of protection and vaccination
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Tab.1 Contact number and infection probability in apartment A

under different prevention levels and infection scenarios
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=it 4/0.2 10/0.001 10/0.01 20/0 3/0.8
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HPE 4/0.2 10/0.001 10/0 20/0 3/0.8
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Tab.2  Contact number and infection probability in apartment B

under different prevention levels and infection scenarios

THEE RS A Y
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RigpiE  — 10/0. 1 20/0.5  20/0.6  5/0.8
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Tab.3 Mean and standard deviation of number of infected persons in apartment A after corresponding days under different prevention levels
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Fig.2 Variation of number of infected persons in apartment A
with time under different prevention levels
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Tab.4 Mean and standard deviation of number of infected persons in apartment B after corresponding days under different prevention levels
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Tab.5 Mean and standard deviation of number of infected persons in apartment A after corresponding days under different infection

rate levels after vaccination

HHNE R RUR B G AK (BIM  brife2e)

flees
1 2 3 4 5 6 7 8 9 10 11 12 13 14
AEE 120 £77 379 £6.5 392 0.7 392+0.3 3920 3920 3920 392+0 3920 392+0 3920 3920 392:0 392x0
/10 f65e%  2+0.9 3+2.5 6£3.8 959 16«11 2417 37+26 5435 7445 98+53 123262 149+67 172+73 198 £77
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Tab.6 Mean and standard deviation of number of infected persons in apartment B after corresponding days under different infection

rate levels after vaccination

et RS SRR AR (B = hrifEze)

g
1 2 3 4 5 6 7 8 9 10 11 12 13 14
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/50 fE4«% 0+£0.3 0+0.4 0x0.4 0205 1+1.3 1x1.3 225 2+3.7 4+54 6+59 8+88 11x12 1413 18x16

TRRE R AN AL Qe RAE T A B A I
HRE B ARG B AR an A 4.5 FR

400 -

eor [ rupe
320F | - 1/104E5E
il 172045 Je 3
=& 1/301% gL
=< 240f ——1/401% G
£ 200} - 1/50fk Je 3
gﬁ 160} |/ 1
=120 | |
801 I ’ 1
401 1 s + |
0772 3 4 5 67 8 9 1011 1213 14
t/d
B4 BEMBEHEAREREERTAEE A EREEAN
Esdlicyinl 1 RS
Fig.4 Variation of number of infected persons in apartment A
with time under different infection rate levels after
vaccination
360 “ k&
320F | AEpiE -
ol [ 110fERE o
/ 1/204% Ge 3 : +
#2401 | 130/ 5ex |
< Lol | VAofkdx % !
X — 1/50f e |
g 160-1
& 120f . +
80} ! 1
o 4 M
0 a—L—i 1 1,
1 2 3 4 5 6 7 8 9 10 11 12 13 14
t/d
ES5 BEMBEHEEARERRERTATE BEBEEAN
H A R B 25 1L

Fig.5 Variation of number of infected persons in apartment B
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Tab.7 Mean and standard deviation of number of infected persons in apartment A after corresponding days under response level V and

response level VI
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