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Scientific research projects
(Project of National Natural Science
Foundation and Provincial Natural Science
Foundation)



National Natural Science Foundation of China Projects

Serial

Number

Project

Number

Project Title

Funding Type

52478311

Study on the Prestress Degradation
Mechanism and Compressive and
Seismic Performance of Circular
Concrete Columns with Triaxial

Prestressing

General Program
of National
Natural ~ Science

Foundation

52404080

Research on Rheological Failure
Mechanism of Frozen Walls in

Weak Bedrock Sections of

Offshore Shafts under Tidal

Dynamic Effects

Youth Program of
National Natural
Science

Foundation

52108405

Research on Crack Propagation

and Shallow Instability

Mechanism of Carbonaceous
Mudstone Cutting Slopes under

Wetting and Drying Cycles

Youth Program of
National Natural
Science

Foundation
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Hunan Natural Science Foundation project

Foundation
Project No. Title
Classification
Hunan Province international and | Hunan  Science and
regional science and technology | Technology Association
exchange project Project - International
exchange and
cooperation
2022TJ-Q17 | Hunan young and middle-aged science | Hunan  Science  and
Technology Association
and technology talent lifting project Project -Hunan young
and middle-aged science
and technology talent
lifting project
2022RC4032 | 2022 Huxiang high-level talent gathering | €1l 31 ~F & 5 A A4 it %l -
project - Innovative talent W= R IR A R ST
H
2022ZK4254 | Disaster prevention and escape science | Inclusive policy and
education Innovative Environment
Building  Program -
Science  Popularization
topic
2022JJ30193 | Research on key technologies of low- | Hunan Natural Science
carbon ecological concrete preparation | Foundation project -
based on artificial intelligence surface project
2022JJ40122 | Study on damage evolution and stability | Hunan Natural Science
of fractured soft rock cutting slope under | Foundation  Project -
the interaction of moisture and heat Youth
20223340123 | Research on seismic performance of | Hunan Natural Science

embedded H-shaped steel concrete-filled

steel tube columns under compressive

Foundation  Project -

Youth




bending and torsion coupling

Hunan Natural Science

20223350117 | Research on deformation and
Foundation  Project -
g reinforcement control of new Austrian Regional association
tunneling Method in full section
construction based on model test
20233330191 | Mechanism of rock breaking by hob | Hunan Natural Science
9 Foundation project -
under laser attenuation-induction surface project
20231340212 | Creep damage and high strength control | Hunan Natural Science
mechanism of deep pillar under the | Foundation Project -
0 coupling action of fissure, humidity and | Youth
stress
2024JJ7103 Research on data-driven digital twin | Hunan Natural Science
modeling method and intelligent | Foundation Project -
" operation and maintenance technology of | Regional association
suspension bridge
2024JJ6182 Study on fatigue performance and state | Hunan Natural Science
evaluation of CRTSIII type plate-type | Foundation Project -
b ballastless track structure of high-speed | Youth

railway under the action of train load and

temperature
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Natural Science Foundation of Hunan Province in 2022

(ks

2022 AEPEINIFE A A AR S0 S
Hobs . SEhEin) By o4 5

— RAEBFFREFEEENA

|. SEHE Bl ARAnet o) LR R T CRE R Y RSN F
FEHBE G —ANRE G2 KR 0 KR AL R A3
%, R#AFEHFEARAANRE, B EAAL, FRfrikzf—
AN E R B SRR R LA R A A 3 4

22022 FEARFEFHFELTE LTA .

e BB T E 4 # HAL AFRA | REFR
1 20221110001 A T a B e B R A AR T fy i U 58 5 B Frobah | 2022-2024
2 20221110002 ZHEMAPEMERERETHENR HEAF FRFE | 2022-2024
3 20221110003 A 1 35 3 R AT B 2E KL A M AE EEE | 20222024
4 20221110004 B fzt)ﬂt#{*wﬁ' LUt MR FEAAR 2022-2024

AR
5 20221110005 AR AGE SR B R LR ER AR B AE TEHE | 20222024
6 20221110006 A AR EEHSEL RS HENA W R I#5 2022-2024
7 2022J110007 S AL B R AR AT 25 A 4 4 HEAE AR 2022-2024
8 20221110008 %P Bk B XA WA T Ml AR ® {5 2022-2024
9 20220710009 | R F R R R A A e HMERE fraed | 2022-2024
= B AR TR E A
10 | 20221510010 w—fh {zi;jgjjz;jijf R MEA¥E £ 2 2022-2024
11 20221110011 [E] fh 4y 4038 5 LAY M A M EE | 2022-2024
12 20221110012 EREERAL SR EHILIT HEAF B3 | 2022-2024
13 2022J110013 AR THZEABEA M R B 2022-2024
14 20221110014 s kfjj?mr%ﬁ%ﬂ%ﬂﬁk@E B AE B 2022-2024
T 5 45| s




F5 RE%5 T E 4 #% L X fFA | RIEFR
80 20221120080 ZHEMB AN AR FHEAY FEME | 2022-2024
220 A & ~ z--‘- b A % = H B g
81 | 20221120081 llﬂgzﬁ"%ﬂiahmwﬁﬁ{lé#’ﬁ%gﬂmg FEA¥E HA R | 2022-2024
e HE
82 20221120082 SRS Y G R EH G S D B P AY #HBAR | 20222024
83 20221J20083 EB 47 2 S8 24 i 40 0K, i o 8 A LB B H A aig | 2022-2024
84 20221120084 Pt P ik st S K R R A e P ERF A& A | 2022-2024
85 20221120085 —HEMHE AR EEKFE FEA¥ KIEfS | 2022-2024
86 20221120086 | AR FAHE E T LR FAHSG X EEBERFR P AFE 3 | 2022-2024
¢ | 20020120087 1L-33 38 97 3L B TAR % A 4 9 KCs B9 ML M B 7 | P RIAF =B sl | s
4 AE R 098 BB BHL B9 56 B - -
s | sgsrme CPSF6 xt FGF1 ty 3t 4% # RIRHBAMERAACHE | PRAFHRE-E wiks | somann
A 2022-202
J& s BILFE A o AL BB T P
89 2022120089 HRALE AR TRAE 'm ek #AE | 2022-2024
00 | 2022112009 RAB8A-ACACA-FASN i S5 A Ty B B K MM SR T | PRAFHEZE CEW-Y p—"
3 -
i o e 1E R 5
- A% o =
91 2022JJ20091 ADAR1 7E fif 3 ik 8 & o 9 16 A q:mx;,mg#;g T3 | 2022-2024
m6A [7]i% % YTHDF2 445 #8.35 F oRNA BUE SRS WER | PRAFHEZE | |
92 | 20221120092 ) ) X BB | 2022-2024
£HEBENHAR 5t
SIRT7 % NLRP3 R /MAEMS S REFER LN | PHARFHEZE
93 | 20221520093 . A | 20222024
5 Pz
94 | 20221120094 FHE /N R M 3 R A T R RS R BH R R AR E R BE | 2022-2024
95 20221120095 | ¥E1 PDIAM HifKFB 254tk BiERHMBAR | PRAFHBEER | £42 | 2022-2024
e E 4697 #OE BZH2/ B -catenin WK FHE
96 20221120096 o R A E B HF | 2022-2024
4 6 B 5 R AR B L BT 5
97 20221120097 BBk B F 98 S ORI 5 R 1k R R X PHAFHMER | EFRK | 2022-2024
98 20221120098 ST 45 A £ LncRNAs &Y 0 28 R E AL R PREAFMMER | BAEB | 2022-2024
Nogo-B 3 1 4% YAP {3 Kupffer AR 1k M Ao & :
99 20221120099 FHBER | AN | 2022-2024
! AL AL 5 FRATHRER | W5
= YT —— prav
o | sisssisnin [ O B A R A 3 TR KW SRR P ARk BEALERER | s | 200200

JA BALBI B R

=. BLHAE
I S EARA B ] AN A BT 5 R BOR A R

_9_




B BB g8 — A KA E AL 2 KR P R RE L, T A
R AR5, Rt AR, WA TSR R e

Bl A 3 4.

2.2022 FEH ETE L4

B HE @S R=E2 By fEA | RIEFR
B T e e e y
| 20020001 | £ HAEAL R ; RV BT OERIIMT | oo AR ER A | 2022-2024
SEE S g L Y L A M AT B 4 R -
2 | 200y |ETREFAMERIEEMEURKARRPARIN | yowsigirirnn | wme | 2022202
SHEHR
3 20221130003 Rt AR A & P AR 7 d A S R L O T i AE 2 2022-2024
EE ST EERE &M ATH Y EE G AR il o b e -
+ 20227130004 AR HMEAFE HA& | 2022-2024
5 20221530005 | TR AR £ LA 4 R B BRTE M ET R HE A% A 2022-2024
6 20221130006 T AT A A BB AR LT TS A HEL | 2022-2024
- BEEBHNE S A E R EE s . ]
7 20221130007 FAM Sl SR AR & EE}?T BREREFGSEAD A RFRE | 2022-2024
8 2022130008 ETH e REHANTEARE RAAT L L 2022-2024
9 20221J30009 FEARER T KA B AR AT X AR R ik JEl e, 2022-2024
NI 7 A i i . .
10 | 20000010 |FHRALGRES *&*?MISFETS BIHEDANT| g S | 20202024
11 20221J30011 3D A0l B S RBHE I AE &% | 2022-2024
12 2022]J30012 MEANME §ERER SR SN R BIHF AT il d HAREF | 2022-2024
13 2022]J30013 KTPHi BN RERMEE SRS EHHR ik FH 2022-2024
ARG HHEE S RREL T AT EMEENRE I .
4 20221130014 }xﬁ..hﬁfﬁhfhbmii@;ﬁ.?;ﬁ 7 Aot FE o 2 B A, A s 20292004
0Cs b ok BT il K
15 | 200230015 | V08 EAEAEEHH *fr&b&ﬁﬁxku AR BOIHE | o g HE# | 202222024
B &
16 20220130016 | e AN HRBKEFE: Bibai s SiEE i P it 2022-2024
17 20221130017 REE & F R0 A DHERE R AGR RG] TR 5 i E TR FNE | 2022-2024
FEE LA TIER A L EINYNDLS 5 H GHDACs 4 HMmABE R AaH X
18| 20220030018 ot i B B ER R B FHLBIF A AR FARE | 20222024
19 20227130019 | BEBEAUE B AR AR SR L T F Rt ME HE 2022-2024
20 20221130020 0 16 kR A U R R R JEl 4 2022-2024
21 20221130021 OsWRKY70 1] 37 7K A% fif 16638 0 20 T-HL 361 9 55 MR KF aldHe | 2022-2024

10 —




2 HE %5 THAR B AFA | RLEFR
178 | 20220130178 | S EMF SR ELTR AT MM AR WERETE HEAE Al | 2022-2024
170 | 200330170 | RS EITAL %E‘riz*riifﬁ?%%uéﬁ'ﬁM@S&ﬁp‘b & pr— A5 | 20222004
180 | 20220J30180 | “BU—3E” HILHUR A E 5 R -2 -1 & LR 0 B E A RAEE | 2022-2024
181 20220130181 Bﬁiﬁﬁﬂi%ﬁh?'FW?;?;;%HH%#X?M&MH&R% B A gk 20222024
182 | 20223018y | CFOMBSCRIZ HECHDS m‘%ﬁﬁfﬁ AR B A 4% | 20222024
183 | 200230183 [N WEHRUSPL l-pZLQf;&g?Lﬁigfﬂﬂﬂkgﬁﬁ?ﬁ‘%ﬂ i E ok s | 2022-2024
184 | 2022030184 FOXMI 9842 5L B2 T A Bl T 1 e R B R A 52 HEkE wF | 2022-2024
185 | 20220130185 ISR L EES Y g HmE-EeERE | EEE | 2022-2024
186 | 20220130186 Hippo 3 # V8 42 HE 0 44 A 4 A 2 A7 6] o 2 B 55 HMEE-IFRERE | FRFE | 2022-2024
187 | 20220030187 | #EEHMZHABRHARE LSS I SHERAAE | HmF-Fe¥R | Hil¥ | 2022-2024
188 | 20morss | FAPARRAETRRE ffaiﬁmfﬁﬂ% RREHTEM | e mman | wiE | 202204
189 | 20220130189 AT EBRE W e b 3] Lo R R e JEEL | 2022-2024
190 | 20020130100 |EO A E“Iifgf ;ﬁﬁ;jﬁjﬁ?ﬂm Wil SR wmwomaen | mm | 202204
191 | 20220530191 EARRENET & FHPHEFEA S RHE A # IR BH | 2022-2024
192 | 20227130192 AR P RO AR DB KRR RS BB R B HEE IR R 2022-2024
193 | 20221130193 EFAIEROREESRELHERRULAHT M IRk fEiRE | 2022-2024
194 | 2022130104 | WU EAMEELE ﬁﬁgiﬁﬁﬁw HRFRES FRAE M TRk A | 2022-2024
195 | 20220530195 ORC {8 A B35 F B A it B 5 L L AL R W LRk THEE | 20222024
196 | 20221130196 RLok 1t#a‘)ifﬁmiigi‘;§; ERR KA RO MH TR iR | 2022-2024
197 | 20221130197 WER PR NSRRI S E T KRR Hm IR FRLAR | 2022-2024
193 | 2002m0108 5T HAR R LR “;i;iﬂiiﬁﬁmw'”ﬁ) VER am e 23| 2022-2024
199 | 20225130199 AR 7 4 )R 50 7 b B LA AL LR b B R R R Hm IRk B | 2022-2024
200 | 20227330200 AEoSFRERE AR ERG DN FHE HmIM AT HX 2022-2024
201 | 2022030201 | ETEBEBAHRILET O EEHE T ERLAOFE HEIHAE g2 | 2022-2024
202 | 20220130202 AHLE AR 5 S AT R MwIMAY HEA | 2022-2024
203 20221130203 | sk R TR E A B AR R BURAMEHL BlAF R MR R B | 2022-2024

17 —




ias HH &5 BEAK B4 fFA | RLEFER
1019 | 20221131019 =R ERTZLHE XEREEAR PEALHEAE | BRE | 2022-2024
1020 | 20221531020 i T EE R ARG ﬁiﬁ’;ﬁ@%%ﬁ ‘ARRE & AR A A T 20032004
1021 | 20221131021 ‘R BirgE TELERRAGHEAL PEALHEARE | KEE | 2022-2024
1022 | 20221131022 EFRLEINNE mg;ﬁffﬂmﬂ ARAAES PEALHEAE | BRE | 2022-2024
1023 | 20221131023 £T PR &K%ﬂﬁiﬂ%ﬁmqﬁm&%“ i PR 8 B B WRITL | 2022-2024
1024 | 2022031004 | 1AM GASS Rl /ﬁxﬁl;‘m){FOXMl HEBREEL RS HM g E BT &I | 2022-2024

HLHBE R

M, SFEEEWMA

1. Sl B Am Ao b (8] : SO F R BORA B By R B A B
G- NBAEGFHLRBEFHOXERZRA, FREMBART
, BAFERFBEARAR BT EHFAFTE . AT FHHF % 0
BN, BEERFEARARNOIFEE, BFgARREES4A
x5 HFSEIE A 3 4.

2202 FEHFFELTE LT A4 ¥

K5 RE RS RE AR By AFA | RIEFR
K S 3 O TR 4 ) R AT Y S B R AR | S R BRURH BB B 4 LR )
1 20221140001 i ) ZH | 2022-2024
P Sonic Hedgehog 15 5 il AL H #F % BAHRAE
AFERNEEHARERART ARG HEMRE LR | FRRAEREAR]|
2 20221140002 BAM | 2022-2024
#15%%) AR
& 3% 7 Bt STING/NLRP3 32 2 40| L el T 47 5
3 2022140003 g — ARER K32 | 2022-2024
O HERE 1 BB 5 L X ®
FEMT R TR EMETHRS 8%k DAY
p _ R TRERF LR AR EHERGTHR pawg-vEEn| Wrs | 202220
HHLE SR
Circ-ube3a /™5 4l 36 7 fo oo 46 3 4 (RS B 0 ILEF
5 20221140005 M~ ARER % | 2022-2024
T s R
SIRT3 i3t p53 % Z.BR AL 45 77 Parkin &R th 4L
I 74— A AR TS 2022-
6 20221140006 A — WMTE—ARER| £FE | 2022-2024
7 20221140007 |35 T8 4 By 09 A 2 L B A4 25 A R 4 R L AL AL ﬂﬁﬂ%%%ﬂ&% BAEW | 2022-2024
AR E)
8 2022340008 ZHHR A B BT A R fo BT R 47 6 U 55 2 WH | 2022-2024




FE BE%Y RE4LR L2s AFA | REFR
BT o A 5 = 4 MOF 4 K B ey #
120 | 2022140120 ERNTHER= ; AR M AR W TREFR ER 2022-2024
CO2 B b AR R
it R 2B A KE SRS R AR A 2 T Aol .
121 | 20221)40121 W H AR K 3 20222024
AR IR I AR IR I %
15420 LA R TR 2 B A 3 A Sl AR 10709 4 R R S M
122 | 20221540122 BT W“AE%;I RN ke te FEW | 2022-2024
EEHES B H A 040 % SRR A O 4 1
P [Fe— EE ARG R T Wk ;&;4;1: 48 R AT Y A0 M i T wEd | mozom
18] 7 1) ) T 0 LA 4 A KA R o
i | spormmin B 3] 7 7 B0 BLAR K AT R R AT R A P I T
BL R 5
125 | 20221140125 FF Vot 18 23R 2 6 3F B SR #O 12 S 0R A WEIHAY FKug#&k | 2022-2024
BT E Ti3C2Tx/g-C3N4 8 B
126 | 20221140126 Tﬁﬁ%%%\_ W i X/,g 4 BN AR W AY 5F¥ | 2022-2024
AL TE L 1202 £ BRI A F N E R R
127 | 2022140127 | 2T 48 BT d Ao Rl 6y 3 B AR L AT R B W LIEAE Ak | 2022-2024
#F CPU-GPU-MIC # MK R HAT R
128 | 20221J40128 T ;k%ﬂiiﬁi AR R PR g 2022-2024
129 | 20221040129 | EFHB M %A HE PO L BEIELHEARME WH LAY HRF | 2022-2024
I F PR B B8 AT S X B KR AT M S B
130 | 20221540130 e }%@TM{ TRTA SRR WM I A¥E #5% 2022-2024
1 3 3 g v 2 B B T
131 | 20221540131 RERRR SRR M RSN B AT W I AY EEE | 2022-2024
B
4 b BB thAE B K W 4 7437 7 8 FF K G0 9 5 ve L B B
132 | 20221140132 WEIBAY FAEE | 2022-2024
%: BT RRERE 4K A MIRAY
FAM K E T EAAS TS8R X EFE:
133 | 20221J40133 WL Z e | 2022-2024
BT R R 8 HELAEY AR
; 3 A TFARATH | R i
134 | 20221340134 BEAEARATRIRECRER SR LR W LE k¥ RXE | 2022-2024
B R AL
135 | 20220040135 | BASAME R TAM ZIRAR G T FHE AL (R MR IEAY S8H | 2022-2024
136 | 20221340136 | BEAT-Fif 254 fbeh B4 oh S BT copula HA IR A W LAY HHEE | 2022-2024
137 | 20221J40137 1 ] B A A IR B AT A 4R A B EOR B R WL A Bl | 2022-2024
138 [ 20221340138 | - % 9 of ol oy 3 2 ot 28 R 3 A 4 98 B ) R 5 WEIEAY Ak | 2022-2024
AR A AR R A B AR M R E £ 5 g i
139 | 20221J40139 MM LR I | 2022-2024
FHLH
140 | 20221540140 AT B 4L % R T AR VA 4k 8K A B i 4 L3R R T ¥R 4L | 2022-2024
141 | 20221140141 B £ U o 38 U BE AR 5% ] REA R Wi k¥ FEE | 2022-2024




FE BE%Y RE4LR L2s AFA | REFR
873 | 20221140873 6] o 1 A B R S AR PEALHBEAF | KE | 2022-2024
874 | 20221140874 W B AR 0 P 4 A R R PR A PEALHBAF | FE | 2022-2024
G0 B TE 5 MK X Aty &M %A B AL
875 | 20221340875 gfﬁﬁﬁﬁﬁmﬁxmg,ﬁmﬁﬁ)Hjﬁsmﬁ PR AF | HiEsk | 20222024
LR
876 | 20221140876 AT BRI R SR AR S TR AR B A B4 | 2022-2024
BRI TR AR L T 09 B 5k A F it tE 1
877 | 20221140877 | ¥ [ Rk 2022-2024
TR A KR PEALHBEARF [ RRE
878 | 20221J40878 MR EMHYRHER X ZBASE T % g AR B AF i | 2022-2024
879 | 20221140879 T 18] 3 & P 46 0 & - W AR U AR PR R R F i | 2022-2024
WET AT LB R B IRIR L B A KR BB HLIE.
880 | 20221140880 P EAR LB AF ZHE | 2022-2024
AR5 5 AL 6t 1 a
881 | 2022140881 | A FHEAFEMAMMFT P CRAEFFEHEAR | PEHRLAHAF KE | 2022-2024
3 B AR R AT 7= b 4k 4 3% (B (X 43 B O R 2
882 | 20221140882 RAPERT if{ j*?ﬁ&@gwﬂmﬁ$i PEAL B AT | BEME | 2022-2024
(8] 4345 9 % o B
AR A Z AR 8RB oE KB fo e | b K X E IR LA i
883 | 20221140883 § FiE | 2022-2024
AL % oL &9 AR X AR AT R fE2 5
ATABEAEBHESHRANGBT o EEARENESR|PEKRERIER »
884 | 20221140884 _ KREF | 2022-2024
% PR 3% fE 2 8]
AL A HUCY i K0 AL AT HL % FUNDCL A 8y
885 | 20221140885 M Pl B B TR | 2022-2024
SRR E SR AR TAERRE | 9
A 4 TE M R AR BC/ALG 1A A2 X AR (R SRR & F5 4 .
886 | 20221140886 M Pl B B a4 | 2022-2024
W 1 7 An B A AL HE R AL B 0 FT 5 N

. EHHKEEEWA
1. S B AR AR E ] SCHFE AR B SRR BT IR BT A R
g fo b &1, REIFBRRE2E N ELERFREAR,
RARLHZG . R FRBR BT R R E A, ##LHE
FAERK R FRME R 34,
2.2022 FRAWEIRE AL TE L4 #:

F5

REHS

A4

B4

fFA

RIEFR

2022150001

&1t 3 Gk IR A AT AL R G B G R A2 RO
x

MEAFE

K AE

2022-2024




2 WE %5 T 4 AL XA | REFR
104 | 2022150104 Wﬁﬁﬂﬁiﬂﬁhiiﬁ?iﬁﬁﬁ*ﬁ%i%ﬁ& B 0 E B wET | 2022-2004
105 | 2022ms010s [T Mi“‘”";gjmg‘g;f;% ?;:';J‘;ﬂ% BWRAER | pmmecmEr | g | 202220
106 | 202250106 ['LABHS I THESL mb:ﬁ:ga%mz%ﬁwm%ﬂ&iw MG ER | BEYE | 20222024
107 | 200250107 | V0 LT APEXL ﬁ:’;ﬂﬁ]’f}fgmﬁﬂﬂmﬁﬁ% R pmwmecEr | mee | 2022200
108 | 20221150108 PONL/PEARL ] 5-heC &‘é‘iﬁmﬁﬁ%#ﬂﬁﬁ]&ﬁﬁjﬁw PRI T 0 [ B BIE | 2022-2024
100 | 20mms0100 | TSR WC %*;Jféiﬁ%é’a%&kﬂﬂﬁ%#ﬁiﬁftﬂfﬁ!{ ﬁrﬂlb‘ﬁﬁi?ilﬂﬁ soli | 20022024
1o | 20m2ms0110 %-Fﬁﬂﬁ%iiiﬁ%%ﬁfﬂ;é;’zéﬂ%ﬁiﬁmf%%%I%Wﬁ i&]rﬁ%ﬁ%ﬁkﬁﬁi BE | 20222004
111 | 20220150111 RS a [ 5 A LA k4R L A W E TA2 A R FaF | 2022-2024
e | aoansoni ;%ﬁﬂ#ﬂi%%ﬁi&?ﬂfﬁiﬁfgm:‘*%z?j%ﬁai\‘f]:‘%FIS-H& ME TR ¥5 | 20222024
113 | 2022050113 Bk 8009 & %Eﬁgfi;g%ﬁw ALK W TEER BR[| 2022-2024
114 | 20220550114 1AL 7 PR TR R B B R M B TR M TR FReE | 20222024
115 | 20220150115 Ni ERERAK SSRGS FERE MW ISR HAde | 2022-2024
116 | 20220350116 | 2 FRALEE HF 6 0y MU 48 fE W4 XA A MW IREFR HUE | 2022-2024
117 | 20221150117 ETRIzE mpﬁ’?ﬁ%g‘%;}ﬁﬁmlﬁﬁﬁ £ Wi LESR AT | 2022-2024
18 | 202250118 | 7 Mesh @’EMDWiFﬁ;gﬁmﬁmﬁmﬁﬁﬂf WELEEE | Ald | 20222024
119 | 20221550119 RAEATERART [Emﬁi?k‘g HAREME S &5 ISR EFH | 2022-2024
120 | 20221150120 T 160 40 kL ) e L DA AR A SRR W TR FEEAL | 2022-2024
121 | 2022050121 PR L A T BB ARERAR W TREER IHF | 2022-2024
122 | 20oamso1zy [BTHE VY RERES %;%%ﬁfr‘ REBRAREA W ISR WM | 2022-2024
123 | 2022msorps [PUTEERTEHE m%ﬁ;ff}:‘; BRAFAUBLE  yyrpen B | 2022-2024
124 | 20220150124 Tl e =g g a8 2 F AR EH W LEFR AE | 2022-2024
125 | 2022150125 E%;ﬂ#ﬁ#ﬁmﬁﬂ—Wi&ﬁgr‘;igé#ﬁ&i?&fﬂi%% A A it | 2022-2024
126 | 2022150126 FJME-E’&%ﬂﬂﬂgi%iﬁii;i;%*ﬁ%%ﬁﬁ WA FHE | 2022:2024
127 | 20ams0127 [RHARAEES Kw?fﬁ;ﬁﬁ" ARBEIARR]  amamxe | sme | 202204
128 | 20220350128 | fif kA~ fl B iR B A R AL B AW B R T 244 MR A FER | 2022-2024
120 | 2022050120 |[FHREHEMBREE o MABIRAMIIMN  mmriw | mowm | 2022209

B S B R




2023 Hunan Natural Science Foundation

B

2023 RPN H AR PHEE S0 H 2t
Hbs. St ) Keor i

— AHEFERZEESIHE

1. SEH B ARfuit e AR 7 EBE R Y RGN F
FEHEGE—NRE ZFAL S KR KR F 5 BT R A 3 ar
R, RHAFFRFEARASHEK, B ERNAL, BExRfrds—
HAENE R E WA BRI B KA FFREE A 3 4,

2.2023 FEANFFRAFELTE LT 4 £

FS | mB%S BEBMR B I fRA R IR PR
1 223010001 AMEA KM AN RBER S HRE S W AF 3 2023-2025
2 | 2030002 s A W AF R 2023-2025

HRAR-BS # 'ﬁ{g;" ;i:
3| 2020003 FRERERRRE "JE' _— WA By A 2023-2025
i[5 i 16 B 5
4 | 202310004 A HR A AHR 2023-2025
5 | 2030005 EFRETFEHNEETEN HEAF KM 2023-2025
LAR B RN 0 TR ENH R R .
6 | 202310006 ) o WEA¥ ESd 2023-2025
A ARG IT B R
7 | 202310007 R AE P 7 6 B AL B R HH AT RS 2023-2025
8 | 202310008 BB ERE G WA AR 2023-2025
AT RALE KGRI H OB F BN
9 | 2023u10009 . W A¥ #H 2023-2025
WG RA
10 | 20231010010 ARG By 4Pt WA HEH 2023-2025
11| 203010011 EOFRGERHE AT S LB ERF WA I 2023-2025
12| 203010012 3 95 e KR H T R RS A WA EZ:3 2023-2025
13| 2023010013 PRI T AR IR KR B W AF it 47 2023-2025
14| 203010014 B A ALK o B A R WA B & 2023-2025
FAREHEHENBAGANK S
15| 202m0015 B R AR A% L WEAY wisk | 20232025
whEEH £ S
16 | 2023110016 Bt fib A il WA ¥ B fe, 2023-2025
LA B AR A A R Ay K e
17 | 2023010017 ) ) WM A¥ gl 2023-2025
5 A BNHRE




Fs RE%S =E 08 B BAT|A HRIEER
¥ /N b 40 HDAC7/HMGBI # 75 AKI f&
82 20231120082 A BB 4 2023-2025
W 5L 4 48 1 01 1 P AL U 5 & a w
WBP2 i 3 3 ) 4k 76 T R 40 1% T 09 2 W
83 20231120083 R AR ER pia 2023-2025
G RIAMBFE N
KATS A% 7 MLKL 7,8k b 1545 842 B v 40 5
84 20231120084 WA M= E B X1 2023-2025
B AR AR ARt | T RE-BR | X
A& B. massiliensis f~F Th17/Treg F-# il 4% F ) .
85 20231120085 KNI - ER 2023-2025
R AR % B 34 R LB TR T
86 20231120086 AT G MR R BT PEAFHE —ER RS 2023-2025
SLER84% o MTDH 3 3 Bl 40 i b (8] 5 4% b
87 20231120087 A E R %Rl 2023-2025
I+ CDSST AUl B 7% 940 T LB % N " 5
i & % LB FE A b TIGAI4V/HA Mk % Sema6D/MAPK #
88 20231120088 S O B 7 2023-2025
BEEES R LELEE AN AR RO il
FTO 1% m6A 1% SOCS6 & iA il 4% fig i 1< i
89 20231120089 HA¥HEZER R 2023-2025
S A o 8 SR ALK bl = F
AhR P42 Tfh/Tfr 48 B F-# i 5 F 5B 5 K
90 20231120090 KNI = E B 38 2023-2025
SE1E 7 b L IEAA 4o B fE Sy Pt T
IR AT R mOA 1AM B4R A A Y R )
91 20231120091 b AR ER 5 2023-2025
0L S R OB v .
"D A =4 T 0 4 &1 /N
92 20231120092 PER ’&E*ﬁﬂﬁﬂtm'}%M$mmmd A HBER fi 18 2023-2025
N T HPL
BET 3 ] | 3/ 13 40 % IL-6/STAT3 15 5 $& 4[5
93 20231120093 A T E B )i 2023-2025
BT SARIT B R OALET R FRATREER "
94 20231120094 £ ¥ BB A R EHLE HHAYNEER EE 2023-2025
E2 B 5% 5 A T R
95 20231120095 RERLFESREANRNNE LRSS FHAFHEER A 2023-2025
AR A 2
96 20231120096 IR T 5 8 AR Ao R R P AEMEER EX P 2023-2025
RN G R EH TS R LB E BHARMH
97 20231120097 H A A E R R 2023-2025
PR AT R E Ea
98 20231120098 B B o PR A 3 £ b 5 I R A T P AFE MR ER L34 2023-2025
A - i [F] 15 b g
99 20231120099 RRER AT HrELe fj}:vz&iﬁm&@i o AR B A Eh 2023-2025
AR A FE W 2B B CfGenS EAE&R ¥
100 20231320100 Ak A A F % 2023-2025
5 5 RO AL B % M RaLoer i

=. mLmAB
1. 5L B A An it 8] R AR X R FEARARER
BRENEE N KEEF AR KRBT HRBAF A, TFEA
FEmAEH R, RASFRYE. WA THRELR; #Fxn

{4 3 4.

_10_




2.2023 S W EE LB 4 ¥

75 7 [ WA NI R

5 BNE%S MASEA B fwA #2IEFPR
| SO0 REMIABEAR-ZE2E-FLABEHRLE | ETRHAEREER . S0
B 25 142 T 4625 2 SMGHE PVR B4 B B AR 5 A RAE
MEE BT YAPTAZ (5 5 M RE L4875 | EFRAERERR .
2 20231130002 LVES 2023-2025
EEARXANEFR A7 IR 5]
F/RIBA B I 4 AR
7 X kiR e
3 20231330003 TRNA *;*;;;Z‘L‘;’J ;_: TR fir F1 R 8 K E R F R E 2023-2025
R BT
EPFMBET R A BFE AL ER | KPFTRRPREH o
4 20231330004 | i g £ 88 2023-2025
AR HEEAR A
5 20230330005 | Ak 3 A o 6 55 R R AL Av B ROR AR R KWE T A¥ T 2023-2025
LT CLE LR S
p 50231130006 EARERH JH%;;ﬁjﬁﬁ Gty AT EhmT A o 20232025
A
S~ X Fisher/KPP 75 12 i o) 4 &y #4 58 4 20 A K BL o "
7 20231130007 [ KPHEIT LAY S 2023-2025
8 20231130008 #6% 5 Auslander-Reiten ¥2 b 8957 % KHEIA¥ B#&E 2023-2025
3* B R A UM K R SRR A 4
9 2023JJ30009 T Mﬂ? HARNAE DR KHHI A¥ B g A 2023-2025
B R4 4K 3R 9L A K
LBARAE R ARt 6 R RS ME H EH b IE
10 20231330010 ® &ﬁﬁ“:;;;ﬂiﬁﬁj;ﬁ ales KHEIT A% Ay 2023-2025
= PN PRSP
11| 20231530011 ﬁtﬁtﬁ%ti@};ﬁ;ﬁ?&ﬁm o KPHIRF W F 2023-2025
TE BT 3L
FHEFNKRET & 0 HHALA NS
12 20231330012 *5 Hﬁ;ﬁ ;i;ﬁ;k ﬂfmﬂijz ;hﬁﬂz KHEIAY EE# 2023-2025
13 20231J30013 ks ;:;é‘i:;:t;#;p;t@}\*ﬁw KPEIAFE 5EF 2023-2025
bl % e 2 o
14 20231J30014 | KHAHTERKLLEFABESHEARRAL KHEIK¥ EEE 2023-2025
MOFs T4 R4 Bt @ R % LA KA
15 20231130015 WH I AK¥ j 2023-2025
EM B TR B & R E S R RS o
16 20231130016 F KR R SR BBOITHILH K KPEIAF FRARM 2023-2025
76 IR 3 P~ I N
17 20231330017 ﬂﬁﬁgf’;ﬁffﬁ;ﬁ;ﬁj;'ﬁ i T A¥ TREE 2023-2025
g A 43 e
18 20231130018 | CFRP ficks A4 4R AR IRAE 7 el h 25 7 ik KHEIAF¥ [ 2023-2025
19 20231130019 HIH-UHPC-NC 414 R4 5K MNE A REHT A KHEIA¥ A4k A 2023-2025
20 20231J30020 | BREKE - AR KRB AT R KPEIA#¥ % 2023-2025
o | 20000 | E7 %ﬁ*ﬁﬂmjﬁiiiﬂmw** #5% T A Sk 20232025
FHEHR
» 20231130022 M % TT 5 A0 T 1 ACHE L AL 8 ol 4% Godt EmT A% S 2023-2025

11




Fs HE&S EHEMH = Ta fHEA LR
177 20231130177 (5 A AR AR AR B 41 1 T P A 5 B et 7T HEAE R 2023-2025
178 | 20231530178 AR M T T P Y 2 LB B K B R R W — TR TR 2023-2025
179 | 20231130179 | Bl 3@t EmAAERE X HFWRERGE | HEE - FEER T 2023-2025
180 20231130180 bR KA T a2 B A Y A P B R iR R e o ik 2023-2025
BR4E 4 Al i 730 86 B & v
181 20231130181 AR B2 1 Mﬁ?%ﬁ!LiﬁwﬁaE o W E— PR W 2023-2025
Fe AL B %
A 0 B FrE 4 s A fh
82 | 202330182 ﬂﬁﬂfﬁ%ﬁ%J@E%#&ﬁ%?&ﬁw S —_— 20232005
S5
i F S T R A - e
183 | 20231530183 RB BRI CFRPE&%HUL i HMEE— TR & &t 4 2023-2025
EHEE YR
54 | o | BT RERRETURERIREAAGE | e prwm | mums | 20ma0s
WA =R
185 | 20231130185 K Z 9 B m R O R kA3 i 45 2 2023-2025
186 | 20231130186 TS HRA Y HEFERAKEH T HEE TRk T 2023-2025
187 20231130187 EFHEAUBENERARBETEFTR W H AR F LA 2023-2025
ST R RAA i &
188 | 20231530188 o Eiﬁ%”% Jmﬁ&_ﬁwb coz e ME TSR LA 20232025
B B T AL B
A L F S FOR AR B AL B M 4R C(sp3)-H ) .
189 20231130189 M LA E R i : 2023-2025
B iR R 5 ¢ e
190 | 20231530190 T 7 BUIE 8L S AR DAL A AR R R AR B #H 2023-2025
191 20231130191 BB fL-i% FAE A TR #a M2 W LA XA 2023-2025
192 | 20231530192 ANFRRERER AR RCRIRELH ik X i X 2023-2025
L i -1 oy & ==l
5 imA RE RN B AR e -
# b AR P B e 1 B S i
193 | aoanies | ETEERE LR S GBI W T AR B Gk | 20032005
BAR R BT A AT AE HeRE A
1o b e T I BT 5 o
194 | 20231530194 iRt R AL %“{ RERITS Rt & IR MY 2023-2025
A
195 20231130195 T AR AR AT R AT HH LA HAhE 2023-2025
oA e A0 AR A UG B R A
196 | 20231130196 *ﬁﬁ%éﬂﬁTﬁ"ﬁwfr & B W T AY Al 2023-2025
S o A
7 b 1t B R P I ey B L R 2 A A B
197 | 2023130197 dﬁmiﬁﬁ'%mr_ ﬂlﬂw IR MRS W IR kES 2023-2025
&k
AT gEGTRa s SRR A
198 | 20231130198 W LR A HEE 2023-2025
$ERUE R K R AR
199 | 20231130199 $E sk SnS PSR LA BT R M LR A 3 2023-2025
EFRASAMETLABRESHE LB S
200 | 20231130200 TRERAGUTSUME S H LRl WEIEAYE # 2023-2025

HEF FHBEEHT




AFRAH-FHALFERNBEKE R R KL

1008 | 20231531008 AR B A % E 2023-2025
SalEsrs
YL 4R TR LR AT 4 A T 2 A
1009 | 200331000 | B Hii"R TQM MY S SHERR A B A B | 2023-2025
AL B 5
UV #4& Co SACs@2D N-C i {k i3 58 2 7]
1010 | 20231531010 AR A F HEE 2023-2025
1k PRCs FEA AL Bl 5 FRRLREAS R
o] WL oE B8 2098 % ) e-C3NS 4934 F @Ag2C03
1011 | 20231J31011 AR F - 2023-2025
B A R AL TIRLTEAS "
T 8 B AT X £ AR Rk
1012 | 20231531012 AR Mk&iii R R AL A R F Es 2023-2025
T
& p A AR R AR e i
013 | aoamiany | P E R ERE ;f”ﬁhﬁﬁ KR S s | 20032005
E
MG E S, SR TS RIS
1014 | 20231531014 AR F 7 2023-2025
D e e
A T SRS A AR
1015 | 20231131015 TRET =R i‘ AR A B K A 3 2023-2025
PR
B VR T T A R R A
w16 | 202suzi0rg | PR RERETRESRRESLSMAME | Fak | 20232005
EARALHR
1017 | 20231131017 FeAh o B M B B A B R AL HHEAF WA 2023-2025
EEFIB2? Bz A ERR T @A Ty | PENEEMS R )
1018 | 20231131018 i} HRHE 2023-2025
ik 55 4L ) % 55 EHE B A R FE
AP B R AN # R R B R
T e TP B HE R o RO A R . PN 32005

S R M IS T

M. SFE&EEmAB
1. i B Apfn it X FFRFEARAREX B EEANE
G-ANREZHHLXRPHRERF A, FREMITLL
f, BAFERFEAAR B LEHFHATE . HATAF AN
BT, BURFEERFHARA RGO 4, BE A RS %A

— 58 -




i B EE A 3 4.
2.2023 4 FHAEFL AT E L4

F5 mERHRS SES B At A HRIEER
— : P ERERAALE | RARFEREDR
' 20231740001 PAFL 5 & {545 Pol ILAH 70 B Bl 45 4% 25 b 6y | & /RHRA} Bl 4 B A ok 20232025
A0 5 AR F
MATRERBAFFIAARGNMERLT | ERRHEREDR
2| 20231040002 o ’ BEH 2023-2025
R & 9T #F % - # R4 F
& AR B B 4 A
3 | 2023040003 | YTHDC? A moA BHRL ALK AT f};lzﬁii%i?: %A 2023-2025
: ' : NS R 2 o i 1 BB B R soer T
PR E Bt
E ORI A B By R A
L& I AL R & miR-335-5p HL) o
4| 20231540004 i _ WHRLALYER Eum | 20232025
SLC2A3 &/ 3 P 40 B % 58 T B9 WL &R R
PR # [
ETARBANKEE AR THEAL LA | LAHRERTEF |
5 20231340005 ERLE ] 2023-2025
w BB
A 5T M A AR A A 42 DS T RLEE
6 | 20231140006 ST - ARER &5 2023-2025
3k e B FREECARER O EA
_ 4 SRR R
; — XDR/?(DR AT T B 3 i e A A R ARER B 503,205
MR R
g B RIEHR
8 20231340008 | 78 RN ol A HE OB R ) B S HLIEE ST R ? j‘-ﬁ’;z\ﬂ:: 1 a 20232023
24 AN
= B T — R A B AR
o | 20030000 | EFERLX Zr_’“f‘m{ HaEXE ¥ I T ki T 2023-2025
KB EAT A
Hoolh B PR R I 4B LA Bt BRI 8
10| 2023140010 KBTI k3 it 2023-2025
B 5 H 5% PR s
A A(NIMg/Co, Fe/M)xO # 7 AL B K .
11| 2023140011 KT A Bam 20232025
1% CO2 A HEFHE N
AW AEEIFEAR-TNAER TS H 0T
12| 2023140012 khET Ay 5 2023-2025
P4 BRI T AR 8 A R 5 i :
TR A b AR B A B E R )
13| 2023140013 W T ke FHE 2023-2025
53 T AR kT KFE HH
14 2023JJ40014 AHFA AR AME FEEBEEAE KT RF HEF 2023-2025
2RI A HAEM AN R ERERET
15| 2023140015 KWET A 4 2023-2025
FW A B 500 AL R B R ' ! v
7 7 5 JE 46 F AR V0 i 24040 AL T
16| 20231140016 ﬁi%gﬁﬂmﬁkﬁ]fé EaR R RHHL KT K AL 2023-2025
H %
AL B R T swi3 JHZ 40
17| 2023007 | FRBEBBIEKAT ada2 *ﬂl swi3 WK b T A aE 2023-2025
A HE A B 5
ST ERE LR E St D- AR B
18 | 20231040018 ¢ T KA Y] 2023-2025
P RS TALE AR R e
W T TA £ T4 4 B 0 4 T AL S
19 | 2023140019 mgmm&%&:;;&m FAMS EWET k% Wi 2023-2025

59




Fs MBA%S =B B fHRA IR
208 | 20231340208 T IR i 0 & T b e R 42 HHIEFR FIEE 2023-2025
209 20231340209 | o E4 TH & REE o — o RS R FHEM H TRE¥k K 2023-2025
AR AL A AL B {E  RNA Aoda 6, % C X
210 | 20231340210 | 4% DNA“AND"|74 Xk B ik 4 4 8 15 53 WM LA B x4 2023-2025
BB AR R
IR 0 B AL RE T oMot & (KA K
- — %?I)Jn&fﬂié‘]%hi?ﬁmumlxﬁdw*%méﬁl P XA 202329005
FLB 3 T R 5T B
AT AR -8 - & B8 R R
22 | 202msa0nz | R HRK ﬁg}; » tﬁﬂﬁ%my ME TR Wtk 20232025
BRAF M S AR T B B R AR g (AR
213 | 20231340213 M@ IR ES: 4 2023-2025
AR % R 7 o AATR ¥
g o 8l AN F- 3 a =) o ?EQ L
214 | 20231140214 TS SRR A MEIE¥R EFXiE 2023-2025
A T 83
FAMAFEACEMEHESBE A4 ER
215 | 20231140215 i j 2023-2025
£1-NOx AL HL#5F ARLEREE e
EFAREBE S A TEMREHATREHK
216 | 20231140216 T T2 i 2023-2025
oA A A Hex
217 | 20231140217 ShE8 = A TR sk B R W IEAY ol 4 2023-2025
TEBHEE MR 0% itk
218 20231140218 ETEERERATCBRANS A RUiHH i PR ¥ 2023-2025
M5
EF TRt FAL R4 3
219 | 20231140219 %r}ﬂﬁﬁ#ﬂ%ﬁ@fg%%ﬁxr%%%/&% WM A% i 2023-2025
LR R
JF spICP-MS {7 A b &R
20 | 2023540220 | FTPICP Msr%m@ﬂ”im‘ﬂi* WA LR AY G| 2023-2025
R R
221 | 20231340221 {&&%ﬁ%m%M%?fjfm{imﬁiﬁm HEIHA% Fuk 2023-2025
‘ n
SR T AL SR T e
222 | 20231340222 EH}EHETEEM%EL“ IR A LR K BT 2023-2025
A
AF T X e K FAHE RS S A rks oy
223 | 20231140223 HME LAY Lop 2023-2025
BiA: REE R EE SRR " ¥
HFMEETRGAKTRIZILG% % EE
224 | 20231140224 MW IHAY 24 2023-2025
S0 2 P AR A o M LR MY .
FARER L HBE AR Ao B
225 | 20231140225 A RO S HH I AE B 2023-2025
BOR W L %
K Ak LA i ] 5K 0 B A B M A A A 1 e LR
226 | 20231340226 W TRk 3874 2023-2025
RBA S % LLEL S Hok
o mEBEHENELERESRAEAP
227 | 20231140227 MM LAY ik = 2023-2025
Fuk By e 5 ML MR g
EF R A KoK bE £ R i s AN
228 | 20231140228 W # TRk PR T 2023-2025
SR O AR 5 AR EAT R
B2 o B A 2 R 42 BIOX b 1 1678 b s R
229 | 20231140229 M I A TEH 2023-2025
BERAR AT A e BB ANLAAE el
230 | 20231340230 | H43k B AR RGOS AL 45 R IR R AAL S LAY i 2023-2025

68 -




Natural Science Foundation of Hunan Province in 2024

F

2024 AP A FARBEAIE S0 H 2
Flbs . SEHEI ] B 3y 544

AR TR TR

1.5 B An it ] AR REARFFAT RN ERFF T

. E A U R E AT A ET
B g Aok gh 7 1 Fr E A RHE

8] % 3 4.

2.2024 F A F A KBRS E o

4 %

M At Er g, SR,
U & A — B 2 i 9 5 BB, 471 5 f

Fe | WERS RiEE-2 By A | RILFER
1 2024051001 | ek Ak S il Feib s T 2024-2026
2 2024111002 | HeAHT AR S5O T E AR R i A WAL | 2024-2026
3 2024101003 | HLfiE Sk PN EALED | 2024-2026
4 2024001004 | BRSEE AR U G F AV BLE] gl ) WO | 2024-2026

5 2024151005 | KRS MM A RO G 00 2 TR S R WA A Aol FAEBE | HIEER | 2024-2026
6 2024111006 | 5172 S i TEIE IR | 2024-2026
7 2024301007 | P44 CIHAE TG A P 25 G0 BRI 0 FHALRRIIESE | b B2 oy I | 2024-2026
8 2024101008 | 5224 )R T SR A S R R PN HLIE | 2024-2026
9 2024101009 | = OBz SR R 55 PR Ak | 2024-2026
10| 2024351010 | AE 24504 b R PR fizm | 2024-2026
11| 2024301011 | WSy -floel Jy 20 R At il S RasE PR S| 2024-2026
12| 2024371012 | WML ENE PR LI | 2024-2026
13| 2024001013 | ATHLARFARER AR BHELS 50F PR ARREE | 2024-2026
14| 2024001014 | S PER R & i bLE] R s o PRICERTE IR | pigss | 2024-2026
15| 2024301015 | 32605 92 W 0G0 53 it (% R A RO eSS RS EEAEEE B | WO | 2024-2026

16 2024111016

Boll ] 213 o B BT

PRl Bl R

ERE:

2024-2026




e | mEHE i B %7 1o Uik O HRIEAERR
R S g B N e A A
o | AETUREE AT MO R A B T A RS | L e
649 | 2024115650 Aoy sz’%l;’[ﬁ\ ;\M [ TiF 2024-2026
2 =
7~ BEEEIHE

L S EATAB ] LR FFRFORARERX B EEN

BS&—MRE B2 R EF O RERF R, FFREBFR

T, BAFFEMFEAARB L ERFITE . H#ATCH

JE 4 AN FRRETIE A 3 4,
2.2024 S F HFILATE L4 F:

REVEE N, BB HERFHAARNUFESE, BFEBAR

K5 | MH&RS T H &8 Bofy s A | BILER
) B — ol AR F 0 B BB R S AR R A R e AN | KRR B AR s 5
L | 2024006001 ppE 47 7+ b PRPFS-RP B9 fEST] R AT A | 2004-2026
KT R IPSCs AL IR0 R4S 5 77 BURETT NCAM B | Z/RiRFHE itk
202. T -
| PORAIOO0Z N e e e LB S T RO LIRS AR | CIEA | 20242026
e o i dbai ks Kitbit
B i e R TR Y [ AE R 124 o} i 2 2518 o
3| 20246003 | 7 AR IR TUR LM AR | o0 vt | e | 20042006
: 5
T i) KA T s Tl a7 P A AL 6 I T A BLRE ol i .
4| 2024116004 W T Aeff | 20242026
Lo e S5 g § g R 5 - s o
5 HDANIE005 iﬁ:;Uij_bk-dSJnﬂt?k!ZmiIf—rhﬁuﬂﬁtiﬂﬁﬁfT-f(fﬂ’l'ﬁ-iﬁ az | 20042026
o | 2024116006 "T.er’Z"w’I{J]Ii\'.'H\I’I\Jr_'anq-[fﬁ?tilt Coad PR £ A L "“i'm‘“fﬁf"\m e | 20242026
il T % B
7 | 2024106007 | IR S TR A Y B AAEIIMEEOE | e | 20242006
TEBEAT 2L ]
T o LR Hif-1 o /SIRT 1/Caspase-3 #4#% GSDME /i | il b = 251
2 I -2
B | 2020008 1 o it - BUIF S sty | TR | 20242026
9 2024336009 | 47 )21 SR F2 1 4 1 BPRHAY S AE ) £ S A A AE Kb T R Al | 2024-2026
w0 | 2004116010 E)Q?’J"I?JJ'H?T&T’HHHMfJHH’Jéﬁ?ljJ 2 WG AT R G BT KT e st | 20242026
11| 2024036011 | — 2k ML rh s 1ok Sl 1~ R 10 R WL B B e b T B | 2024-2026
12| 2024306012 | i FAE AR - B O B IEAT A A S R [P | iR2AE | 2024-2026
HEEEA - o SRR S ML ES O A AR Y N
13 | 202406013 | PRI 2RTMDs JLHRAESE ISR M35 4 005 bR T Az | WL | 20242026
P PRI
TR CISIC RE M B A TE2E PR3 ) Wi 2 L 40 Br — ; -
11 | 2004716014 A(Jfﬁf?fﬁ{l)'] C/SIC HERE A fry AR 2R 8l Sy 137 25 TLAaT 43 [ | Wiz | 2024206
SLAF A IR

38 -




F5 | MBRS MEZH By AHEA | RIFR
W EMPERY Co-Fe ST RU 5 (AL ) A e R 1 i 0
180 | 2024136180 ;1'12;;;:3’ CoFe S AMAMBHEMALFENE | v | i | 2024202
181 | 2024336181 | #O%-PDC #1454 4 Bl DL S R EODLHT 52 Mg TRSEBE | K CHE | 2024-2026
) 4 A TR P vl CRTSI RUBRACERFRE |,
182 | 200406182 | o nr ok g B W TR B | 2024-2026
183 | 2024136183 | 44 ity A8 g PE B o2 WIRE TR PR | 2024-2026
184 | 2024136184 | T4 FLERMALIOGSE A [ (AR 1) o e R 2 1 Dkt i 5 Wi TR B | 2024-2026
i R K TR W R ) B R M b R B | -
185 | 2024m618s | 2T BUKREUEHSEMBCRRIRARBIUE | o pria | kg | 20242026
fit . HLEBFSE
AN T 16 38 55 )35 L AR GF XA AR A SO K | T —_—
186 | 2024116186 o p— WIR TRIRSE | EWERK | 2024-2026
Sl BE CHE b A L (0 1 TR S LS :1‘:;1"5&2;‘ ',".—. ] .
| —— :3){;;21[&9&4!1”1 3 (025 R RRET 2 7 1) 5 0 BIL T 3 W T a3 | 20242006
188 | 2024136188 | Wi ] T L AN ORI B AN LR L AS K BEIUAIF 5 WA TR EMI | 2024-2026
2 T M I 2 (il S s 2 ) ) - » s
189 | 2024136189 ‘g;ﬁﬁﬁm’m” URAHTHRMRAFREAEE | o rminy | man | 2006206
A 12 S22 i 5 0 5 1) 245 G AL R T3k .
190 || So2Ans1og ;iT"/‘\um&rZWh 11368 5 114 45 15 0L SR T i A A i OF W TRA | B | 20042006
L
191 | 2024136191 | 4R A T AR A E AR ALTFSOCHEAR I WM TR | EEE | 2024-2026
SRR B4 BOULT 3 7 BT £ 55 JXURSE [ 24 1k A9 TE L PL i) B2 i i et g e
192 | 2024116192 phym—— WM TR | AR | 2024-2026
193 | 2024136193 | SCAARATEA T AR J1 i 9280 0F 5 BRg TR R hE | 2024-2026
R A B R A = U] ARG, WAL | e
194 | 2024116194 e WA TR R EifE | 2024-2026
CUg (0 1 S AIE G s M 4 2 A 1 S S "
| [P—— zﬁéf;:‘wn I €07 S A IE X il 42 2 36 A 7 SR A S R 1L Wi TR | e | 20242026
L
196 | 2024136196 | ARG 09 FH A% K T i PERE S BB 5 il 7 W T b WK | 2024-2026
o0 S T 23 K 5 H % i B L B PR L - - -
197 | 2024136197 :.t,' n FRAREERMMEET UG ENNT | o ne | gesnr | 20242006
198 | 2024136198 | AESAGHIHT M2 0% R GERLIE RO B9 R TAEBE BHE | 2024-2026
199 | 2024136199 | Bl s R AIRM(RE: WLAE S KU W TR I | 2024-2026
THe kg FE A - 2 B s ThaReAb 1554 T Hofe
s | Spaasieses lﬁ!}lgz,\#fu%ﬂﬁfﬁmﬂ Al TR REAAT A B g R T e wiw | 20042006
201 | 2024136201 | /KiFtE 20K ARG 5RO R WG Tl KF R | 2024-2026
202 | 2024136202 | SEF#Gr FHME WS 2 IIRE T AR TS B WG TolloKF KXy | 2024-2026
= i BT B 3R AT BRI U B HLH B Ao Ak -
555 || ssasigans ;ﬁ“.).ﬁ}ﬂ?,lék AT IE ML SRS Ao HE A Tk | maa | 200420
i +482% A6B2017(A=HI, Zr; B=Ta) b & I F-25 4 1% 5 g
24 024116204 5Tl ks @5 | 2024-202
04 | 202411620 RS- WG Tl K R | 2024-2026
Cu@Cu20-Au(Pt, Pd) = JC 5 e bH AR 48 s fl fl e | —
2 20241162 R | R R -
205 | 2024136205 T g Tl K JER R | 2024-2026
A INREA A 2 Y BRI R R RS O B 0 L 5
sz || spamiene fir;f:f/’ o =] 0 Bk LA 45 b G B AR 05 ik ) T | e | 20242006
FLATRRR A, RIS L PERE A O L LA IS e | . y -
2. 2 W Tl e uss 2024-202
207 | 2024006207 | o sc e knieir A bHR 0 IR TR | Wi | 2024-2026




F5 | BIHRES T H AR B ofi A | BILER
719 | 2024106719 | SEFHREIfEHTH UHPC 2 I0hasélh 5 o pLIvE e mmﬁiiﬂﬁﬁ I | 2024-2026
720 | 2024106720 | SIS SIS RITHLZEA DL SLAM B R RIS 9 w'ﬂﬁﬂﬁ'*ﬁk Wit € | 20242026
720 | 2024006721 | RS E TR R PG RS TA WﬁM,\-I‘«VfHM\ TR | 2024-2026
-
L g f b 2b s 4T S T FHE T 4 T Sl Rl
2 | 2024116722 JJl]"}«fkt\:ﬁJéfT|.f51ﬂfil_’.“]ﬂﬂ;$mﬁ&ﬁiJﬁ[:fkﬁiﬁ ’Vl‘hM‘!\:fH’i?’C fkE | 20242026
LR ¥
o5 S R A R R Eh AR RE DT S AN 0 AR i T o | 4 .
23 4116723 X X -~ WRHE e | Berth | 2024-202
T | ZOPNOTE | gy M AL A R R LA (RIS | BFAl | 2024200
R L2 B 2 6 1 el o B 0 T
724 | 2024006724 ﬁ;ﬁ{fdbﬁb'r& DA PR RS E ORI | i [ e | 0202026
o
EREF b )
725 | 2024136725 | SRR AR TR TR D O PR AL TR s ERERAT | W | 2024-2026
[N
T EDI SRR 500 Ag@C BB ES R E tEis R e | s R T -
2 2 e ikn =21
726 | 20246726 1 i e i e | TR | 2024-2026
3 et B IR B A5 A 2F 0% W B R B R 2 S | bR Bl A N
% 2024-202
727 | 2024316727 [Tl il FIAUAR | 2024-2026
BRI LB Bt
N circCCNY i 3 i DUSP4 iZ LIS il MAPK {55 | iAo N L
TIB | DORAIIGTI | S g s € (A SR 25 O DRI B | o | 20242026
[ i )
BRI LB
CXCL13 7 520 #0000 B PED T8 Rl R iy S ey SO A 1 | rPmg R -
202 HE 4-2
TR F02UOT oy e | T | 20242026
5B )

.

XEHKAEEEMA

1. SEiEH AR Bt L NE B ERA. B B S
A F L b A1, R FRERL2E T EL2ERBEHEA
R, Madmags. Bk REPwxEMFRA, ##E
DAL 2 KR BRI A 3 4R

2.2024 FHERBEKES R ATE L4 H:

F5 | mESS i B 4 5 B MBI | RIEFR
1 2024357001 _ﬁ;?i‘::ﬁ _T;;fﬁf{rﬁi & Pov-aC02/Ca-<vO2 FAABEH TR ALER | % | 20242026
) HAT002 ﬁ:ﬁ%ﬁ; S REAAR I A T T SRR A e B R | PhcsE | 2024006
N P %(i]:;ﬁlizj ;f%;fgmk a0 i Mller A0 P 0 i 2E e e | T | oo

- 66 —




F5 | WAS%S T B &5 I Riva BN | RIFER
202437085 | LAk AR A i R R SURE B MR IR A AR5 IR BE A EHE | 20242026
25 ] 4+ 5 < kA 5 -4t 428 T 5
SOPAITIONG ,7:‘:1"]ﬁhf'lif(iTlhklllﬂ.l), {5 55 = b T BB 28 S W Wi g | o0ou 2006
JL
en MERETRLEE 1 A9 A 2P A 7 S 50 ) 5 b A2 fiE N )
- SAITTORT E;,I;flﬂ:dmikiﬂnl—?mtﬁn PO S TR 2k g T, k| 20042006
L
2024357088 | T B JAUHL I s AN P 25 4 RE R R G I A1 A 3 g WRgR A Hrntiin | 2024-2026
S A SR R R 2 N L D e =
_— ﬂ;g .:A{J{#‘J’Lnlnﬂuuﬁ Wik B b 22 RUSE S I Btk — st | 2004006
TEIE AR5
202417090 | FERH 2 R AR AR IEA R {3 S R A LIRS R SR A R — I B Wl | 20242026
91 202437091 | FEF AT (e =T AY KR Tl 2K 4 U BRA 7 E S MR —IEBE | 2R | 2024-2026
1 4 i 2 21 04 5 5 42 S0 I I8 T 50 5 Ay i -
AT j.ﬂ s} 25 R AE 27 21 B 55 T 2 7 s ] 90 5 A i 32 S s | 2042006
923 202437093 | HEFIRIESE ST B K BHLEORESE Ry o R —IEEBE | RS | 2024-2026
o 2024107004 | WL TG IAL ISR AR S5 R (s AT LR BT AT RIS | PR | 20242026
T AL e ol 5 A A | B A AE _
. o Z“—/]\bﬁf{[ r‘?ﬂjmluﬂl.’ﬂﬁ’liﬁﬁlf;. I PSR R FS ﬁlf‘vﬁ%‘.xlﬁ VAL AR i | 200s206
Fi i T E 5 5t
2 3 fr g iy AR A T A Pk N
5 e rl%lﬂ;l(fl( 4% Ce02 $54% o« -MnO2 AR S K AE FE-73 L H it W TR i | 204006
2DAITTO9T .zl'f fﬂﬂi«f _imﬂi'l}iéFm‘-xU\'m Tl Ak R 2 SO e AL B T R masn | 20242006
i iy PR SE
9% 22417098 | FEAMUHMERSE 11 321200 5 Pl 2 il Jr ik W TARERE Rzt | 2024-2026
LY 2024057099 | TSI 25N SEAL IR R AL I 0 ER IR £ ot BRI R IE S W TAEbE PAREEAE | 2024-2026
W0 02 1T A HL B 78 W T B A0 BT B R R o - L
160 SOALTTION é/::l 1, UfLTHﬂuszm 70 WL R 4 B B A T R wier | 20042006
Pl AR
101 202407101 | LT SRR LT FI DNA St i B2 PG s oy i 5 BEHE | 2024-2026
102 202407102 | R FTH A AT BE RSO TS K 1 BERE S IR i) PR | 20242026
IR 0 (1 2R A ARy e R i
03| 2024107103 ffﬂ"%' INREGUTPEREONE SRBERIAT | e | e | 20002006
L
104 2024007104 | RIEIASA A A HLRE 1AL WENE R e i i B 052 iR TR H3AE | 20242026
105 202407105 | i BHJE S A PR Stk HLEL R I WA TR wirfie | 20242026
o 5 1 (n;/’ ‘).'—.’, - £t ] ]
106 | 20amiee | ViTEME CPE/PVDCHDPE SATRHGRIG  BIABIATERE | romee | b | 20042006
P
107 202407107 | KEFEREEIERAIAY <4k B AR ik s Wi TR BT | 20242026
1L S C AR I AT o 5 AR L ] -
i ApiiieE i;n”f%l?h T A9 I ()R DG F7 2747 S 45 4R 3R AR L B F T e i | 204206
109 2024007109 | i ATEEE FIHLE A9 AS B4 fi K 155 W i kg IR TR FhE | 20242026
110 2024057110 | KEFA S A AR HLAERI Y10 0% Jr ik e Wi TR JfE | 20242026
AR ER M) MXene 3955 5 26 272 A4 ik el i R e, T ———— _—
it 73 it 2 21
111 2024157111 . IR TR b iy 2024-2026
T IR IR LR 2 b i R P Y T RS M A R : o -
. I ;(éfw%‘ém SE - B AR F22 st AR o 0 5 AT RS B LA S o it | 204200
: “FERET ) & S :n'[}: Ao R RE 2 o .
i3 ST jthn TR RHBT 2 00 2R G0 00 £ 30 0 2 4 5 0 R e oF Wi T g | 2000206
L
114 2024007114 | K FImbinlal i A ShBUAR T s AL AR IR T2EBE I | 2024-2026

70 -
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A Stoichiometric Method for Dissolution Porosity of Carbonaceous
Mudstone Under Dry and Wet Cycles

L1 Sheng-nan'”. LIANG Qiao', LIU Xin-xi**, ZHANG Xinyou',
XIAO Jun®. HUANG Zhong-hua®
(1. School of Architectural Engineering. Hunan Institute of Engineering. Xiangtan 111104. Hunan. China;
2. Hunan Provincial Key Laboratory of Intelligent Disaster Prevention-mitigation and Ecological Restoration
in Civil Engineering. Xiangtan 411104, Hunan. China; 3. School of Civil Engineering. Changsha

University of Science & Technology, Changsha 410114, Hunan. China)

Abstract; In order to achieve the chemical quantitative calculation ol the dissolution porosity of
carbonaceous mudstone under dry and wet cycles, The X-ray diffraction testing methods was used
to research mineral evolution of carbonaceous mudstone under dry and wet cyeles, Using

inductively coupled plasma emission spectrometer to measure the ion concentration ol
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Study on the Deformation Characteristics and Damage Evolution Law

of the Progressive Failure Process of Carbonaceous Mudstone

LI Sheng-nan"*. LIU Xin-xi"*, LI Yu*. WANG Wei-wei* . ZHOU Yan-ming’
(1. School of Architecture Engineering. Hunan Institute of Engineering, Xiangtan 411104,
Hunan. China: 2. School of Civil Engineering. Changsha University of Science and

Technology. Changsha 410114. Hunan. China)

Abstract; To study the deformation characteristics and damage evolution law of the progressive
failure process of soft rock, triaxial compression tests under different confining pressures were
conducted on carbonaceous mudstone. The influence of confining pressure on the macro-
mechanical properties of the carbonaceous mudstone was analyzed. Additionally. a mesoscopic
model of damaged rock was simplilied to include three parts: rock particles. lissure damage. and
pores. According to the mesoscopic damage mechanisms combined with the characteristics of

stress-strain curves. a damage evolution equation for ecarbonaceous mudstone was established in
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A new damage constitutive model of rock considering microscopic crack growth

LI Shengnan', XIAO Jun?, LIYu', LIU Xinxi?, LIANG Qiao', CHANG Jin®, LIU Jie'
(1. School of Architectural Engineering, Hunan Institute of Engineering, Xiangtan, Hunan 411104, China:
2. School of Civil Engineering, Changsha University of Science and Technology, Changsha, Hunan 410114, China:

3. School of Naval Architecture, Ocean and Civil Engineering. Shanghai Jiaotong University. Shanghai 200240, China)

Abstract: This paper aims to establish a damage constitutive model that can accurately characterize the mechanical
properties of the evolution process of microscopic crack propagation in rocks. Firstly, based on phenomenological
theory, the rock mesostructure is generalized into three parts: complete rock micro-elements, crack propagation
damage micro-elements and pores. Using the static equilibrium relationship between these three parts. a mesoscopic
force model of fractured rock is constructed. Secondly, according to the crack propagation characteristics of rock,
a bio-blocking growth model is proposed to characterize the crack propagation length. Based on the geometric
damage theory, the quantitative relationship between crack growth length and damage is established, and the damage
evolution equation of crack propagation of rock is established. Thirdly., the actual stress of crack propagation damage
element is solved by fracture mechanics. Then, by introducing the damage variable of crack propagation and the
actual stress of crack propagation damage microelement into the mesostatic equilibrium equation of rock, and
considering the influence of nonlinear deformation in the compaction stage of soft rock, a damage constitutive
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Analysis of the Precipitation Negative Pressure Trap and Its Morphological

Influence of Covered Karst Soil Cave under Precipitation Condition

GUO Ruijian'?, CHEN Xuejun®*
(1.School of Architectural Engineering, Hunan Institute of Engineering, Xiangtan 411104, China; 2.College of Earth Sciences, Guilin
University of Technology. Guilin 541006, China)

Abstract: In order to reveal the air pressure law and the subsidence mechanism in the covered karst precipitation soil hole,
according to the theory of short gas pipe submerged flow, the finite difference numerical solutions of the gas seepage flow, air
pressure and stability coefficient is obtained. and the MATLAB source program is compiled, and verify the feasibility of the
theoretical calculation method based on the precipitation-induced chamber model test of karst soil cave. The example analysis around
the form and size factors of the soil cave is carried out. It points out that the gas state parameters(flow and pressure) and cave stability
coefficient index are gradually restored to the initial state after the upheaval in the early stage of precipitation and the slow change in
the later period of precipitation. The maximum peak flow of the precipitation soil hole is positively correlated with A, and
negatively correlated with @ /b and arch height. The minimum peak pressure of precipitation soil hole is positively correlated with
a/b. b and arch height: the minimum peak pressure arrival time is positively correlated with arch height, and negatively
correlated with @ /b, thus the little impact with /. The minimum peak stability coefficient of precipitation soil hole is positively
correlated with @ /b and arch height, and negatively correlated with /b : the minimum peak stability coefficient arrival time is
positively correlated with the arch height, and negatively correlated with @ /b, and the little influence with b . At the same time,
the precipitation control technology in Qinglongwan area of Zhuzhou was further discussed, and the suggested value of precipitation
speed control in this area was given.
Keywords: Precipitation soil hole; Negative pressure to sink: Stability coefficient; Morphological influence; Model test
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Analysis on Precipitation-Induced Subsidence of Covered
Karst Soil Caves Regarding Spatial Shape

GUO Ruijian'*,  CHEN Xuejun',  DUAN Jian®,  TANG Lingming',  ZHANG Xiaochen'
(1. College of Earth Sciences, Guilin University of Technology. Guilin 541006, China; 2. School of Architectural Engineering,
Hunan Institute of Engineering, Xiangtan 411104, China)

Abstract: In order to reveal the precipitation mechanism of covered Karst caves, the influence of the shape and
size of the cave body and the internal law under the limit equilibrium, a common ellipsoid soil cave in straight
collapse is investigated and its mechanical model of precipitation-induced subsidence is constructed. The
calculation formula of the cavity negative pressure for the soil cave is deduced according to Boyle-Maliot law, so
as to obtain the expression of the stability coefficient for the soil cavecollapse, and the feasibility of the
calculation formula is verified by comparison. Further, the internal relations among the physical and mechanical
parameters of soil mass, precipitation parameters, the spatial shape and size of soil hole and the overburden soil
thickness under the limit equilibrium are obtained. Utilizing a calculation example, the influence of groundwater
precipitation parameters and the shape and size parameters of the soil cave, and the internal law analysis under the
limit equilibrium state are carried out. It is pointed out that when the initial water level is higher than the cave top,
the stability coefficient of soil cave collapse and groundwater drawdown show a “Z” -shaped change, and it is

very easy (o cause soil cave collapse the moment the falling stable water level falls over the vault. When the initial
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Mechanical characteristics and numerical simulation of powdered crystalline
dolomite under the effects of environmental humidity

CHEN Weil2 WAN Wen2 WANC Weii2 FENCG Tan2 7 1 23 W O 23 R
CHEN Wei" ,WAN Wen", WANG Weijun™,FENG Tao” ,ZHAO Yanlin™" ,WU Qiuhong™",ZHOU Yu

(1. School of Building Engineering, Hunan Institute of Engineering, Xiangtan ~ 411104, China; 2. School of Resources, Environment and Safety

Engineering , Hunan University of Science and Technology , Xiangtan 411201, China ;3. Work Safety Key Lab on Prevention and Control of Gas and Roof Disas-

térs for Southern Coal. Mines, Hunan University of Science and Technology, Xiangtan 411201, China)

Abstract: To reveal the effect of pillar( core ) in strength parameters, deformation characteristics and energy evolution

by environmental humidity values,the powder-crystal dolomite pillar from the =850 m middle section of the Chashan-

ling mine was cored and produced into standard specimens. Based on the self-built confined space stable humidi-

ty condition platform, the system simulation of on-site humidity was successfully carried out via steam method. The po-

rosity ,mass and size of the specimens were measured under dry,80% ,90% and 100%RH conditions for 60 d respec-
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Dolomite ' s macro-microscopic mechanism of mechanical property
deterioration under high-humidity conditions

CHEN Wei'? , WAN Wen',FENG Tao', WANG Weijun',ZHAO Yanlin'*, WU Qiuhong"

{ 1.School of Resources , Environment and Safety Engineering , Hunan University of Science and Technology Xiangtan 411201, China ;2. School of Building En-
gincering , Hunan Institute of Engincering  Xiangtan 411104 China 3. Work Safety Key Lab on Prevention and Control of Gas and Roof Disasters for Southern

Coul Mines, Hunan University of Science and Technology Xiangtan 411201, China)

Abstract ; To explore the effects of high-humidity on the mechanical properties of rock pillars in deep mining, some
standard specimens were produced  with cores  collected  from  dolomite pillars below = 850 m depth at the
Chashanling coal mine. To further study the dynamic response characteristics of water absorption rate and pore struc-

ture the pore size, microstructure and mineral components of dolomite with 60 d limited axial displacement under
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Research on the rigidity of wide gap concrete beams strengthened with externally bonded
CFRP plates based on the quasi plane assumption

ZENG Xiantao'?, ZENG Yixuan', REN Zhenhua’

(1. Xiangtan University, Xiangtan 411105, China;

2. Hunan Institute of Engineering, Xiangtan 411104, China)

Abstract: The wide gap concrete beam is a new type of concrete beam to study the characteristics of CFRP and
concrete interface. A total of 11 externally bonded CFRP plates were completed to reinforce each type of concrete
beam static load test in order to analyze the deformation and stiffness characteristics of the new beam. And the
deformation stiffness was measured and studied in detail. On the premise of fully considering the stiffness
contribution of CFRP plates, the theoretical derivation of the calculation formula of the stiffness of the wide gap
concrete beam was presented based on the quasi-plane assumption of strain coordination of reinforced concrete
beams strengthened with FRP class materials. The calculation results of the theoretical formula were compared
with the measured results. The results show that the stiffness of concrete beams reinforced with CFRP plates has a
small increase. The CFRP plates can effectively delay the development of cracks and reduce the deformation of

concrete beams.

WHSHEA: 2021-03-11
HETE: [HE 2R S 8000 (51678430): 61 25 5 00 A -3l B 1000 1 (2020SK2109)
BIEEE: WRE(1963-), 9. MIETDLEA, HdR, MR MCHEEIEE VAL S HEAE B 0 5 E-mail: xtzeng63@ 163.com

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.  http://www.cnki.net



MATE S EARCH AN HNOLOGY 2023:26:3245-3

Available online at www.sciencedirect.com

jmret

Journal of Materials Research and Technology

\

RS
WA
RN

journal homepage: www.elsevier.com/locate/jmrt

Lateral deformation and acoustic emission )
characteristics of dam bedrock under various river =
flow scouring rates

Wei Chen ", Jie Liu °, Wei Liu %, Wenqing Peng °, Yanlin Zhao ?,
Qiuhong Wu °, Yuanzeng Wang ”, Wen Wan ”, Shengnan Li %,
Huihua Peng °, Xiantao Zeng °, Xiaofan Wu ©, Yu Zhou ”, Senlin Xie

# Department of Building Engineering, Hunan Institute of Engineering, Xiangtan 411104, China

Y School of Resource, Environment and Safety Engineering, Hunan University of Science and Technology, Xiangtan
411201, China

© School of Mathematics and Computational Science, Hunan University of Science and Technology, Xiangtan 411201,
China

9 School of Energy and Mining Engineering, China University of Mining and Technology (Beijing), Beijing 100083,
China

ARTICLE INFO ABSTRACT

Atrticle history:

Received 3 July 2023

Accepted 7 August 2023
Available online 10 August 2023

Keywords:

Sandstone

Dynamic water scouring
Lateral deformation
Mechanical properties damage
Acoustic emission

* Corresponding author.

To investigate the lateral deformation characteristics of dam bedrock scoured by river flow
environments, standard specimens were prepared using cored sandstone from the barrage
bedrock at the Sanhekou Water Conservancy Dam. The mechanical parameters, micro-
structure, and mineral fractions of the sandstones were analyzed after water scouring at
five different rates (0, 200, 400, 600, and 800 mm-s ) for 49 days. Scanning electron mi-
croscopy (SEM), electron energy spectroscopy (EDS), and X-ray diffraction (XRD) techniques
were employed to track the changes. Laboratory tests including uniaxial compression,
acoustic emission (AE), and digital image correlation (DIC) were conducted to elucidate the
deformation damage mechanism of the scoured sandstones. The results indicate the
following: (1) During the crack closure and compaction stage, the deformation of the rock
samples primarily involves axial compression with minimal lateral deformation. However,
as the crack propagates unstably and expands after the peak load, the lateral strain of the
specimens accelerates. The lateral-axial ratio of the samples remains relatively low during
the initial scouring period but increases rapidly after the first drop in axial stress until the
end of the test. Higher scouring rates and longer durations weaken the strength and
exacerbate the deformation of the sandstone. Under a flow rate of 800 mm-s™?, the elastic
modulus decreases by 45.67%, while Poisson's ratio increases by 73.67%. (2) The acoustic
emission process exhibits distinct phases, including a calm phase, growth phase, and rapid
rise phase. As the flow rate increases, the internal crack types in the sandstone transition
from shear cracks to tensile cracks, corresponding to the shift from shear failure to
cleavage failure. The sandstone's damage variables show progressive abrupt changes
under flow rates of 0, 200, and 400 mm-s ’, while segmented growth is observed under
flow rates of 600 and 800 mm-s . (3) After absorbing water in a dynamic water environ-
ment, the interparticle cementation capacity of the sandstone weakens due to softening,

E-mail address: chenweiwade@mail. hnust.edu.cn (W. Chen).
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Coal-rock masses located in water-rich environments, such as heavy water mines, and water-isolated coal-rock
pillars installed underground, are consistently subjected to erosion from acidic groundwater. In this study, we
employed various techniques including acoustic emission (AE), digital image correlation (DIC), scanning electron
microscopy (SEM), electron dispersive spectroscopy (EDS), and X-ray diffraction (XRD) to investigate the evo-
lution of mechanical properties and AE damage characteristics of coal-rock combinations under water-chemical
corrosion. Moreover, we analyzed the microscopic deterioration mechanism. Our results reveal that as the acidity
of the solution increases, the cumulative energy and AE count of the specimen decrease to varying degrees. The

AE ringing counting process can be categorized into stable, active, and sharp development stages. Moreover, as
the pH value of the solution decreases, the AE b-value follows a “V" type variation. The dynamic b-values
demonstrate localized sudden drops, indicating the occurrence of large-scale cracks. The internal cracks within
the coal-rock combination transform from shear cracks to tensile cracks, corresponding to a transition in failure
mode from shear failure to cleavage failure. Furthermore, a detailed analysis of the deterioration mechanism of
the coal-rock combination under water-rock interaction was conducted. Under on-site groundwater conditions
(pH = 6.24), the overall degradation of uniaxial compressive strength (UCS) and elastic modulus reached 13.37%
and 28.73%, respectively. The physical, chemical, and mechanical effects of the water-chemical solution induce
microstructural changes within the coal-rock combination. Consequently, the total percentage of macropores
{1 pm) in the sandstone section increased by 8.85%, reaching 35.3%, thereby further deteriorating its me-
chanical properties. In contrast, the proportion of macropores in the coal section only increased by 0.95%.
Therefore, water-rock action has a more severe damaging impact on the sandstone section compared to the coal

section of the combination.

1. Introduction

China, as the country with the world's largest coal reserves and
extensive mining operations, heavily relies on coal as its primary energy
source [1-3]. Consequently, ensuring the safety of underground coal
mining has become a significant focus [4-8]. In this regard, numerous
experts have conducted extensive research on the mechanical properties
of coal rocks. For example, Gong et al. [9] investigated the stress-strain

* Corresponding author.
E-mail address: chenweiwade@mail.hnust.edu.cn (W. Chen).

https://doi.org/10.1016/j.energy.2023.128770

characteristics of coals under varying loading rates, Wang et al. [10]
examined the impact propensity index of coals and proposed measuring
the impact capacity with UCS and brittleness coefficient. They discov-
ered that higher UCS and brittleness coefficient of the specimen were
indicative of a stronger impact propensity. Song et al. [11] evaluated the
electro-magnetic radiation (EMR) properties of coal-rock samples under
uniaxial loading. Moreover, they explored several typical microscopic
mechanisms that influence EMR properties, including the strength,
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ARTICLE INFO ABSTRACT

Keywords:
Nano-graphite

Copper slag

Alkali excitation
Ultrasonic vibration
Mechanical performance
Electrical resistivity

Electrically conductive cementitious composite (ECCC) features structural material functions, electrical con-
ductivity, and piezoresistivity properties broadly applied in snow melting, elec ic shieldi hodi
protection system, and structural health monitoring (SHM). Nano-graphite is an ideal ECCC functional filler since
its ability to fill molecular pores, reduce concrete shrinkage and significantly improve their electrical conduc-
tivity. However, nano-graphite is high-cost and its excessive amounts can lead to particle agglomeration.
Therefore, copper slag (CS) can partially replace NG to beneficially reuse the waste by-products and save energy
for protecting the environment. Nevertheless, a single blend of fillers hardly exploits the potential mechanical
and conductive properties. Consequently, different activation methods were adopted to obtain desirable
dispersion and performances. This paper explored the infl of cl I alkali excitation, ultrasonic vi-
bration, and combined activation on copper slag and nano-graphite wrapped ECCC. Experimental results from a
total of 387 ECCC specimens with 16 design ratios d rated that the bined of alkali excitation
and ultrasonic vibration was superior to any single treatment. The optimal samples based on 3 wt% ratio of NG
and 60 wt% of copper slag activated with combined hibited 44.55 MPa strength, 6.65
MPa flexural strength, and 8180 Q-cm electrical resistance. Lastly, an SEM was conducted to analyze the
microstructure of the mixture and ECCC and a schematic diagram was proposed.

1. Introduction

Cementitious composites are extensively applied to the construction
of industrial and civil infrastructures for their outstanding mechanical
characteristics, cost-effectiveness, and durability [1]. Nevertheless,
general cement-based materials possess brittleness, high self-weight,
and low ductility, resulting in cracking issues, structural deterioration,
and even serious safety accidents [2]. Accordingly, structural health
monitoring (SHM) is rapidly becoming an essential instrument for
ensuring the safety of structures throughout the life cycle [3.4]. The
SHM methods for evaluating the failure signal of structures based on the
piezoresistive effect can be performed by camera image processing (5],

* Corresponding authors.

acoustic emissions [6], and fiber sensors [7,8]. However, most SHM
methods require inserting sensors into the concrete, thereby under-
mining the integrity and mechanical properties of constructions [9-11].
Consequently, electrically conductive cementitious composite (ECCC) is
exploited as a cement-based sensor given its excellent inherent charac-
teristic and sufficient interaction with cement components [12,13].
Compared with conventional sensors, ECCC features high durability,
convenience of manufacture, and great compatibility with cement ma-
trix [14-16]. In addition, on succession of its high electrical conductivity
and strain sensitivity, ECCC can be embedded in concrete structures as
self-heating elements for pavement deicing [17], indoor dehumidifica-
tion [18,19], building radiant heating [20,21], and electromagnetic

E-mail addresses: tunneltc@gmail.com (J. Sun), xtzeng63@163.com (X. Zeng), 202116131275@cqu.edu.cn (W. Tang), Xiangyu.Wang@curtin.edu.au (X. Wang).
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ARTICLE INFO ABSTRACT
Keywords: Quantitative characterization of the evolution law of micro-crack propagation in rocks is
Rock mechanics important for understanding the rock failure mechanism. This study aims to establish a theo-

Constitutive model
Crack propagation
Mesomechanism
Damage

Nonlinear deformation

retical method for quantitatively characterizing the evolution of micro-crack propagations during
the compressive failure of rocks. Mechanical properties and failure characteristics of carbona-
ceous mudstone were investigated by triaxial compression tests. In order to study the evolution
law of crack propagation morphology and quantity, numerical simulations of micro-crack prop-
agation in rocks during triaxial compression were performed using the particle flow code (PFC).
Based on the pt logical theory, we proposed to define the rock damage increment by
crack propagation quantity. The evolution law of crack quantity was characterized using the
Logistic growth model. Furthermore, an equation for the evolution of micro-crack propagation
quantity during compressive failure was established, and the rationality of the equation was
verified. The results show that micro-cracks initiate in weak areas of rocks and develop and
converge around existing cracks, eventually leading to localized failure through propagation and
connection. The number of micro-cracks grows in an “S-shaped™ pattern, accelerating before the
peak stress, reaching a maximum growth rate at the peak stress, and decelerating in the post-peak
stage. As the confining pressure increases, the number of rock micro-cracks increases, the prop-
agation morphology becomes more complex, and the failure localization weakens. The proposed
equation accurately characterizes the evolution of micro-crack propagation quantity in the rock
failure process. In addition, the calculation results are in good agreement with the numerical
analysis results, verifying the rationality of the equation.

1. Introduction
The propagation of micro-cracks within rocks has an important influence on their macro-mechanical properties. Research on the
* Corresponding authors at: School of Architectural Engineering, Hunan Institute of Engineering, Xiangtan, Hunan 411104, China (S. Li);

Guangzhou Maritime University, Guangzhou Guangdong 510725, China (K. Huang).
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Abstract

To study the rock breakage mechanism by constant cross-section cutters assisted by pre-cuts, the present study first per-
formed small-scaled linear cutting tests on sandstone specimens containing pre-cuts. The laboratory tests indicate that the
sufficiently large penetration, causing successful internal and surface crack incisions, is essential for large chip formation.
In addition, the small pre-cut depth may fail to form large chips. The numerical results agree well with laboratory tests in
fracture patterns. More importantly, the numerical analysis indicates that the increases in rolling force frequently result in
stress concentrations. When the stresses concentrate to critical values, fracture propagation occurs. The fracture propagation
causes stress dissipation and the decrease in rolling force. Thus, the relation between cutting load fluctuations and crack
propagation is revealed. Moreover, the influence of penetration on crack propagation is analyzed. By analyzing the stress
fields at typical peak points of the rolling force, the crack propagation direction is predicted, and the influence of pre-cut

depth on fracture propagation is studied.

Keywords Linear cutting test - Stress evolution - Pre-cuts - Chipping process - Stress field

1 Introduction

Constant cross-section (CCS) cutters may suffer from low
cutting efficiency and significant wear when the rock with
high strength, high confining stress, and high quartz con-
tent is encountered [ 1-3]. The understanding on rock break-
ages by CCS cutters may contribute to promoting cutting
efficiency and restraining cutter wear. Linear cutting tests
are reliable to comprehensively understand rock breakage
mechanism [4]. Using the discrete/finite element modeling
on linear cutting tests, Labra et al. [5] found that the con-
tact pressure, non-uniformly distributing on the interface

-0 Jie Liu
517418144@qq.com

Wei Chen
384019741 @qg.com

Taoying Liu

liutaoying_csu@ 163.com

Di Peng

pengdi2010@ sohu.com

Department of Building Engineering, Hunan Institute
of Engincering, 88th Fuxing Road, Xiangtan, China

= School of Resources and Safety, Central South University,
Changsha, China

Published online: 13 April 2023

between the cutter and the rock, is responsible for the for-
mations of the crushed and the plastic zones. The laboratory
linear cutting tests by Entacher et al. [6-8] indicated that
internal cracks frequently initiate from the rim of the plastic
zone [Fig. 1(a)]. The above studies agreed that the internal
crack connection between cuts is critical to chip formation.
Nevertheless, many factors may affect this crack connection.
Cho et al. [9] stated that when the ratio of spacing to penetra-
tion (s8/p) reaches 15, internal cracks fail to connect between
cuts. Geng et al. [10] proposed in the rotatory cutling tests
that the increase in tilt angle of the cutter significantly affects
the internal crack propagation and decreases the cutting
force of the CCS cutter. Zhao et al. [11] argued that the tilt
angle results in internal cracks leaning to the loading direc-
tion. Yang et al. [12] performed small-scale cutting tests on
sandstone specimens and proposed that the joint dip angle
influences fracture angles. The full-scaled linear cutting tests
on jointed granite specimens performed by Yin et al. [13]
indicated that joints can restrain the internal crack propaga-
tion crossing joint planes and facilitate the chip formation on
cutting surface. By conducting full-scaled linear cutting tests
on granite specimens, Ma et al. [14] stated that the increase
in confining stress can increase rock breakage angles and
further decrease chip thickness.

@ Springer
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Representative invention patent

Title Inventor Patent number Year Note
Crack propagation path prediction
Wang With
method, device, storage medium ) Z1. 2024106097201 | 2024
Qinyong outcome
and product
Collinear double crack Wang With
. It
recharacterization method, device, | Qinyong Z1.2024106058705 | 2024
] outcome
storage medium and product
The invention relates to a
] ) Li With
measuring device and method for ZL.202311535303.9 | 2024
o o Shengnan outcome
slope retaining wall inclination rate
The utility model relates to a fast
strengthening device for Zhou With
) ] Z1.202010719791.9 | 2021
embankment protection of river Wenquan outcome
dam
The utility model relates to a
method for determining the )
) ) With
anchoring force of soil layer anchor | Wang Jun | ZL202010061125.0 | 2021
] outcome
rod in the process of water level
change
The invention relates to an
advanced core soil reinforcement Liang
_ _ _ Z1.202111191897.7 | 2024
test device and method applicable Qiao
to tunnel innovation method
The utility model relates to a linear
rock breaking device with a hob
considering vertical confining Liu Jie Z1.202110854834.9 | 2024
pressure action and a test method
thereof
A kind of self-compacting Zeng
) ) Z1.202310432735.0 | 2023
conductive concrete Xiantao
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Appendix I-4 Scientific research Awards



Provincial and ministerial level and above award form

Serial
numbe Name Award Level Year
r
Key technologies and Hunan Province
applications for emergency Science and Third
1 repair and rapid stability | Technology Progress | Prize 2021
evaluation of disturbed rock Award
and soil anchoring
2 Key technology innovation | China Invention
and engineering application | Association Invention
of green construction and | Enterprise Award .
. . First
rapid reinforcement of new Prize 2022
structures and new materials
for Bridges and tunnels on
transportation lines
3 Key technology and | Chongging  Science
engineering application of | and Technology | Second
integrated structure of urban | Progress Award Prize 2022
integrated pipe corridor
assembly
4 Development and | Jilin Province Science
application of key | and Technology Third
technologies  for  green | Progress Award .
. Prize 2023
treatment of special
geotechnical foundation in
cold area
5 3Dprestressed reinforcement | Geneva International
: . . Gold
technology of engineering | Invention Award Award 2024
structure and its application
6 Multi-source solid waste | China Invention
preparation of green | Association Invention First
building materials and its | Enterprise Award Prize 2024

application set of
technologies

key
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Appendix I-5 Teaching Reform research
projects in Hunan Province undertaken by

professional teachers



List of teaching reform research projects undertaken by professional teachers in

Hunan Province

No. Project Type Project Title
Teaching Reform research project | Teaching reform and practice of
of Hunan Province in 2022 applied undergraduate civil
. engineering Structural design course
based on OBE concept
Teaching Reform research project | Teaching and learning of Soil
of Hunan Province in 2023 Mechanics and Foundation from the
? perspective of Generative Atrtificial
Intelligence (AIGC)
Research project of Teaching | Exploration and practice of training
Reform in Colleges and universities | model for intelligent construction
’ of Hunan Province in 2024 (Key) | professionals in applied undergraduate
colleges
Research project of Teaching | Exploration on the training mode of
. Reform in Colleges and universities | practical ability of civil engineering

of Hunan Province in 2024

applied talents under the background of

new engineering




Teaching Reform research project of Hunan Province in

2022

M H A BENT

MFHE (2022) 248 &

FeT 2022 A1 i 24 M 1 B AR
b4 X AT E YA T 3GEEI)

£LEAREFER:

RE(HAFL L EBEEFFREFAEARTEECESLZE) (H
#R (2021) 235) fu (XTI R202FHmE L BT FFRH
FRERXME LBALERTERESY A (2022) 795)
EXHER, RTHAFRT202FEHELALBEREFKE
HRFENFRIFIM. EFREFFHR. TRITF. KTF
%, ER202F24 L RERHFFREMRTE LTU429T (K
FEEFEAIT. —EFE1028TD, HAFULAE LHH).

AERENEZBMAM L (2021) 235 XHHAE, HEA
REKBHAFXREFRTAK, PHRTEERFE; WEXTEH

RBWER, AFFELFERE T, BRIE ZHALEHR
REABANERERTIE, BFRKERAFE. RREMF. # o
BMRA%IE, RTHIEBHEANE, EAEK, FEEAARE
TRATHER, ELMRET—FEHETE 2 REFEK




fiffF: 2022 EHm L@ EFRAFREN X LTIE
58 (FRAD

HEERET
2022 %9 A 15 H



B

2022571 B 40 W 38 R 5 A AR A O T S SE IO H 44 . G R L AR Be)

s

SLIG S

FRAEWK

T B A%

FEFA

ZmAR

W —RE

HNJG-2022-0241

AR L

AUERE AT FIA “ R« BRI 5678 SR % b O oo S SRR

JE

deE e, AR, TRAEE. KIRE

i T H

HNJG-2022-0242

P TR AR

HOCRHY T My i Gl A A K IR B B e S S B

331105

FREE, . SROE. FEL

T

HNJG-2022-0243

i TR

FEFCDIOFE & M2k L4k TR G A AP i FR R —— UL URBES ) R

YReL

PRbEF: . 72530, Hcid, @I

i 2175 H

HNJG-2022-0244

T TR

B TRV T HUBE R BB A G 3 56 B D e FR F o S ik

E et

ARPSH. MR, HEBiE. BRER

HETH

o

HNJG-2022-0245

i TR AR

CPRTE—RE” (L2 (b TR FU B S UMR R S

FHE

BRAR 5. KNG, g

i 515 5

HNJG-2022-0246

W TR

LR R T SR SR B e SR

ds
82 n6

e, WA . Skik

i 30 H

HNJG-2022-0247

T TR

AT ) 8 i g ) ol R sk A R SRR A

LIRS

PRIER . (R0, k. £

ETE

HNJG-2022-0248

i R AR

MLERY P TR TZ % “ iblg— =@s " Oemi

L

HIETE, AW, 24, REER

L]

HNJG-2022-0249

i TR

B TR &S5 F OB R RO TR S TR A A B i R ik

E1EL)

BRbfr. thifif. BibA. S

T

HNJG-2022-0250

W TR

T o] 7 e £ 4 P 6 1 i 9 L R ) Y O 1) SICEIE W 0

7k T

B, WOORE. WA, SR

i ri 3 H

HN JG-2022-0955

T TR

CORMBELT T8 AT AL ERS RO T R R S SR AT

T

eSS N NI N

— BT

HN JG-2022-0956

T TR R

KA B AR AR ARG AR < R IRECE P S Rk

Bhl

. BHT. WA AER

g LgE!

HNJG-2022-0957

P TR AR

SRR B AR RN PR ORI SR 2 A R A R R R W T

LT

R, PR Bhorte. WK

- A

HN JG-2022-0958

W AR

CHIER+" BT LA R O T 1) i [ 5 b R B R S SR O

Jii el

Tl EC NI B N o N 19

g LgE!

HN]JG-2022-0959

i R

Moy e RS AL G ) O = R Y A S R AT S Sk

Al

TRHEHE. BREER. PRI, 5o

-5 H

HN JG-2022-0960

i TR

Lk 2 Bt g o 35 M R PR R 5 S ik

R

R, X229, Y. ERH

— 5 H




SIS

FRAIK

i H 46 %5

ERFA

ZimAR

H AR BT E

17 | INJ6-2022-0961 WIwg TR CHOCRET T B FORE Al A B Gl R O Iyt kR, 3. SEEE. (A — I H
18 | HNJG-2022-0962 T TR b CECEL” WACE BT B R e Lol R i FOE - L CRRRR T BRI e A Pty B, FEME. AREEN — R H
19 | HNJG-2022-0963 Wt TR R TR 5T R R R S R R S ST g WOUEE | SRR, WESCHAL PHOLER. 5B i H
20 | HNJG-2022-0964 B TR ORI R AR CREIE) R &I MRS fHE | B, BEA, R, A 151 H
21 | HNJG-2022-0965 WiTg T iR FOCRRY ST R S P R A A S I 5t EF L, $605. WA, il — 10 H
22 | INJG-2022-0966 g TR A AT, A A e i 9 0 Pl i i WA, ged. BRI, b 30 H
23 | HNJG-2022-0967 Wi TR G iNIERE S R A Ak Ll U ot it RO 5 2 1 TR R, HEE. g I H
24 | HNJG-2022-0968 W TR R BT RS FHLAEA TS A A B TR0 5T 45 5 Eobdy R o, R i, R — i H
25 | HNJG-2022-0969 T TR 25 2k R A RO TR AL T8 AR 2 b (0 U R P75 U AAET . PR, W — e
26 | HNJG-2022-0970 Wi LR HET OBE PR & 0 82 ) Y AR oK D RR a5 R Vi IR R e s S Tt | KIEE. WEL BEE. SRS -fiE I H
27 | INJG-2022-0971 W T W “OBE+SL R A7 B CHCFE TR IR ER R G S FUED | PN HEDNE ., ASGEF, JE%ENE — I H
28 | IINJG-2022-0972 W LA AR CEAE N T U S O R S R 9 S R E AL, i Fh. TEETHE . #kE — I H
29 | HNJG-2022-0973 Tt B T2 2k TR A S O T - LL R T2 %) R A [t PRak sy, skfi. sk, GG — AT H
30 | NJ6-2022-0974 AR Al RO PO, S AAA R TR s | e [WEN WIS SRR SR g
31 | HNJ6-2022-0975 WS AR JER B 1 A AT 5T BB SE 5 R BRI 7T e HIEE. 7R, ki, &R — I H




Teaching Reform research project of Hunan Province in

2023

< = AT

M#E (2023] 352 %5

Fe T 2023 AP 0] R 200 1 oy S A
FEASOENFE I H Sr g

BLMARFR:

RAE CHIR & LB RAF BCEFTIE T %D (O
& (2021023 ) (LT CEEAED) f0 (T8 2023
FHBEE ARSI RATRENTTE LTS M TEW A
Fnd CHI#GEE 02023) 234 5 ) SEXHER, BTHALFRET 2023
FEHNEE T RERAFAEATNE OFRLALAE. BFR
WEFR. TRIFH., RTHM, BE2023 548 LRGRAF
REH K I E L 1650 T (H P E A E 498 . — AT H 1082
. AFEEET0T), T A (LFHE).

FERENERE CEEAE) AT AT 0K R LR
REHH, SEARERHEFRKNEFAEFATAK; B
FEAROENEHE, PHRAEERFEE, B EFT I
HERGE, AFHEEZFERETE, BRTEEHFAEHR




FHW TR ER T, MankEmE%. KREL. #) LA
ETHE. RTHAFRTE RKRESL TELRE, HTH TMK
REFEBNFR, BT —FEHRTE FHREFE N4
AR THRREERESHNER, WRET —FEHAN
B R,

FitfF: 2023 £ W H 4 L B FFRAF REN T LTI E

48 (RK)

MEEHET
2023 4 11 A 27 H



20234F FEWI R4 08 S AR A BT L H 45

(i TR
v | b T 47 EHA i1 A S | 3
sy | LR I AT IR O g (e, s oom wen | wase | ws
INJG- [T [# LR FRA AR AR TR | o | " S
20230945 i3 R 1 S O V3%, AR, A wEHE | A
— ) 12, i oy 3 B o4 é'_,l )
B el e e . B WERE | s
— [WWTEE | AR . ARG | ,
20H2%J0G947 ﬁéﬁﬂﬂ ﬁéwﬁﬁ%gﬁﬁd%ﬁi RS AR |BR, FEY, hE HaAn Br
s s LR | A PR | e L, i, pRki, doniE | s | T
e i LR BB BIRETH
o0t | e e e
EASEN
WA TR | AR TR BECER | o [ - \
NG TR [f AW TORIOORION | oy 1o mm, wite, o | wake | i

B RSHHERELE S NAE IR
il 5 R AR i —— LA DA | SR |, HEOCE, EfRE, x| EaHE H
1

HNJ G- HEE LR
20230951  |Bt

HNJG- W TR |2 T AREE R TN A S IRA TIRAR

HNJG- W LR (RS E R A R . T g Yl sk R o e

20230953 |z R T BOOHE |BRARF, BOCE, xEM, RER | FEHE H

HNJ G- W LR (WA B T SR B N S _—

20230954 IK;I: E}"]Eﬁﬁﬂjiﬂi %Maﬁ: ﬁ?jz?&, ﬁfszq:, XUEﬁ:, g 1%%{1% élﬁ\

HNJG- R TR WA E NIRRT R T S5 T

20230955  |B B A “XE” RN S0 | XS |, S, Eram WEHE &
5

INJG-  [Wmd TR |LASZFTAE Ju3 30 0 B R S TR e \

sy |[PHLES (BT S SR LEY | por (ks m, wEsE |

HNJG- WIS [HIRERT GHEHWE) Ptk = - iy s e T

HNJG- R LR (LRSS N EN TR VL aE S A - . . A 3 S 2 .

A o e L L s |

HNJG= R DR R LG GO AT CEl e o manm s P i

20230060 [pz Jse EhFEEE Y (e -




Teaching Reform research project of Hunan Province in

2024

M (2024) 147 5

WP B EE T RT 2024 AR5 I A il
AR B BCRT S H S P s

BLEAHER:

R CHRE LT EHFFRAFREHTTEEE I EY O
#HE& (20211235, UMM CEEDEY) EXHEXR, RTH
BHRET 2024 £ L H A L@ AR R A F WEFTTE B R
IHIE., BERBEFR. EFFF. RTHE, FE 2024 F
AR LT RAMERAFRENKTE LT 1649 F (HHE EM
505 5. —#TFE 1144 51), IT UG (BARL 52 L4 ).

EEREANEZE (FEAEY T HITHE, E64AR
SEFRE KB F R ERA TR, #EREFEFE IR, Ao
BEATEARCENS Y, REFAEARRE, FALMHF
BHFERERAXIE. ERATEFARNENETHE, FAREH
REHERG, BIRRHEERE, PHETE ZFHAF0RK R0 R
KiwE, EALERARHRAE GRS E, BhEKTHESE
WHRIFEH, RTHAERTE TR EEAEL T RE, N E
TREARTEGOHFR, HET —FEHLNE ¥ HRIETREK;
HEREM. FEHAREARELGNFR, wRAT—FEH



I E R

FiffF: 2024 FEHHE L RAR BRBFKEF R LTRHE

4% (RE)

MEEHET

2024 6 Fl 14 H

(bR AT )



20244 FEWIRE & W A B IR B A SUER SOLIUR H 4 5 (GBI T2

Fs By EHA WMEEH [zl /N MRS et £
IERT EHESERE
1 || rag Lo PR FETOBERSMESSRAREN b wa xan, i, w2 202401001195 | EAWE
FRESKR
FIRERTETOBEESMNBRE I TRERE -
3 ) =3 &5
2 |HEIR¥KR| HET R RE R *iE, =8 202401001196 | EAMWA
3 |wmTesn| mex i;;;aﬁﬁ_’g% (HBED REBER | om sz, wse, $4 202401001197 | BATE
BERFUEERTEUGERRESFRIRETL - -
2 a2 =] - = =1 /,\ /g\
4 | HEIRH¥KR| BEE I R E R R SRR X%, Bl R, RE 202401001198 | ESIH
FIRMETUIRBLELISAN GHEN
y % Pz A, &% bz) =t
5 |WEIR¥KR| WIME R BEYETE ZFERA, #x, B4, XIF 202401001199 | ERUWAE
. " ETOBE-CDIOEZH (PythonBERFRIT) |, o I =
6 |MEIR¥KR| AKF B HE5, AE BHEg 202401001200 | EAWA
7 | HEIRH¥KR IR (BEEETEE2TMASEFREINCFTARE |[EASK, s, BEM, 202401001201 | EXWE
HINERTHARARNER (EARIRET) S
3 24 3 - DILIE )ﬁ\
8 |WEIR¥KR| FH BETE AR S E R SRR =%, B, HRAM, RS 202401001202 | ESIH
v ) 7o} s iz 1
9 |WEIR¥KR| HRMK EQEZKHEWE%EL%&A? FRARR WRE, BHX, EEL, RER 202401001203 | ESTH
10 |HEIE¥k| #TR [(BEASKERZRRITAGCEMREBWEMSE [(BILE, 48, AKX WK 202401001204 | ERWE
11 |HEIgFk| BR&% ii:‘;zmﬁ”ﬂﬁlﬂﬁ&uﬁ*gﬂimﬁ}\ BMEN, WHE, RS, BLLE 202401001205 | ERWE
N - - DHBERBEEIMRIT LT D HTREBBHF s =
12 | HEIE¥KR| EE O —— HAENE, BIME, Kbk, T2E 202401001222 | EAE
BMANSE 7] 5+DiE
13 |[HEIR¥Kk| BAEH iigzm WERRHLHIRAT25+DRR BHF, HEE, TRE, X2 202401001206 | —#&IAH
e
3 C B i
14 | HEIE¥KR| BZR gziiglgm FRANS M AE G2 B, PR3, EF 202401001207 | —MWE
15 [ WEIRFR| HE i;gﬁﬁqmﬂm%_}l&gﬂ*&ﬁ*ag E N0, W, £O3E, BRR 202401001208 | —fxHE
ETHERFRERAFRESTE—IL (N _
) # & 5 1 — Y
16 | MEIEH¥R| BB SRR B2 bl B, AR, 217 202401001209 AR E
- MEFT., ME—EREXNTH CPEIZE _
17 | MEIR¥kR| KE BERi) BRAESTE 202401001210 o af=
MTEEN EEE M ey
18 | HEIE¥K| Kitk z;H%RTAﬂﬁEEE‘?L%ﬁm BRRS P, Z=EFE, ORI, BE X 202401001212 | —#&BE
- BREAEETREBCBHEES (MSHE) | n
19 |MEIE¥E| BEA | ﬂiaig% T |R4RIE, ER, B, NES 202401001213 | —#R¥iH
. - L, |ERAREAEFTRIBRANSFERRES - on o
20 [WEIRFR| SEX B SRR HEE, HE, WRAR, 202401001214 RIE
FRTRE PIREL LA TRAR
21 |WEIRER| SN gﬁiﬂ*ﬁT:*WE%ﬁﬁ&bﬁL%T“ AR, BB 202401001215 | —f1AH
SRS L [
2 |weress| mxm [P ORCERTRRABAIREEDER |\ ene, wen 202401001216 | — A8
BARE
23 |MEIEER| SWE |[NBRERTNARANEBRLTLHATEFTRR |Z0M4E, BREE FRRE, AR 202401001217 | —f&xH B
FINESE T ABREFTLSHRRIRESRR
B =24 = o] 2 kvl g’ —
24 [ HEIRFKR 28 B TR SRR Xk, £, EXH AR 202401001218 RIE




Appendix I-6 Teaching materials and
monographs published by professional

teachers



Textbooks and monographs

No. Title Author Press ISBN
Structural plane design and Peng
1 China Machine Press | 978-7-111-68651-4
reinforcement calculation Liying
Chemical Industry
2 Excavation engineering Peng Di 978-7-122-39422-4
Press
Civil engineering major
Zeng Wuhan University of
3 main course essentials and 978-7-5629-6118-5
Xiantao Technology Press
exercises fine solution
Chemical Industry
4 Underground construction | Peng Di 978-7-122-39703-4
Press
College students
innovation and Liang Higher Education
5 978-7-04-059223-8
entrepreneurship Qiao Press

foundation
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