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yueGHuka "OcHoBbI eonoruueckoro axanusa”. Ero astopel Yxaw

‘h«yxoanb. Bau Wutaus u Ban Jlanwen — npoceccopa leonornueckoro ynusepcuteta 8 Henny,

npoBuHUKA Cobivyanb. Y4eOHHK NpefHaIHAYEH ANA OGYHEHHA CTYACHTOB MO CMEUHANBHOCTH
HHXCHEPHAA . reoNOorus.

BTopoe K3flaHHe ITOM KHHIM IHAYHTENLHO PACIIHPEHO: 0GbEM NEPBOro HINaHKA cocTasasn 455

¢Tp., BTOPOro — 588. Bo BTOPOM H3faHuK ' y 80
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ONHHAKOBYIO CTPYKTYPY K BKTIOHAKOT 5 qamn obbenunaowmx 15 rnas.
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BREE T KEFEMRTIEEZWARIERSE (081401)

Geological Engineering (081401)

—. F W EA (I Major Introduction)
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Z. ¥ #x B4 (I Academic Objectives)
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MR EY LS, Bl ARSI ERHF

., &, B &, |4 B IV Graduating conditions, Degree-granting conditions)

(1) ¥#: KRELERFFA 4 F, EHER EERBEUEFIFRFETED
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(2) BV EMH: axKBFERABREEERIARYT, SLTFE; TAALHL
BEREMEGREF T, FRFoLE 175 ¥4, TR,

RAEM: ARKEFFRABINEVEE, FeERFUALRMETAFF AR
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#, WRAERZ LA (VCourse Architecture)

HREIREZVREREZBBCRRARESFRAEMREST VW EMRESH N TE
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MEHRERET 1-6 8, TV EMREEFT 36 FH, TYBORERT 57 ¥H.
E¥FHRHAEPEZRAT., R IBEZVRERARF 2o RLE 1 1% 1.
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Activity T
& b [ AL M i
iR Introduction to Chinese 2 13232
R " Culture %G 6
Bl T X AL i 2, TR
; General Theory of Western | 2 | 32| 32 B i % 1
k Culture A
Artistic Appreciation 2 |32]32
£ e " o . A
=& L | FFEAE A BEHEE o
® R & %i"év\; —T=T&m T T,
Course Name : o = I I el s 7
| H 1 a § NE R R

266



ARHELEZFIED
Modern Socio - Economic 2 [32]32
Activities
b &id
Technology and culture 2 | 8232
it 10 [128]128| 0 | 0 32 32 64
Subtotal
= EHE D
Advanced Mathematics |1 101601 160 80| 80
LR
Linear Algebra 251401 40 40
% 5 # T gt
Probability Theory & 3 |48/ 48 48
Mathematical Statistics
- C s R&FIRIt 3 |48 24|24 48
;r C Language Programming
s REFEHEZ AID
i@c College Physics 11 7 |112/108) 4 56 | 56
= [ L@EMF AD
% General Chemistry Il 2 |32124] 8 32
£ TR
IRAE 45| 72|64 8 72
Engineering Mechanics
&M 7 ¥
Structural Mechanics 251401400 40
=4
LEFE 25| 40| 36| 4 40
Engineering Drawing |11
bt 37 |592|544| 48| 0 | 80 |224|200| 88
Subtotal
& R F 25(40(32( 8 40
General Geology
IENE 2 |132|16|16 32
Engineering Survey
R E ¥ 45(72(48 (24 72
Mineralogy and Petrology
18 H R 35|56|42]|14 56
Structural Geology
W5 F W2
+ Geomorphology and 2 1321320 32
W Quaternary Geology
%M + A% 25(40(40( 0 40
% % Soil Mechanics
= ® EARAF 25140(40]| 0 40
% Rock Mass Mechanics
TR E5FFEME
Engineering and 2 [32]124| 8 32
Environmental Geophysical
TRERSEREEA
Engineering drilling and 25140(32] 8 40
sampling technigues
I # CAD 2 |32]|16(16 32
Engineering CAD
ANt
Subtotal 26 |416|322| 94 72 72| 96 | 176
(=ggiv] AL
+ % _ TEELT 25|40 40 40
Wi Engineering Soil and Rock
> > L
# iz AR 35 | 56 | 56 56

Hydrogeology

267




Ny TR AT R =
s Principle of engineering 6 |96 72 24 96 + B i
=4 geology analysis iR
% | ¥ ALl N
% & ., B F i A e EHE S
5 o NS
I lﬁ‘é:ojrise Ngamz? Z; ¥ | 5 oS BRI e glr\lote/si
Al R B (g [FH || ||| ¥ | ¥
TR E
Engineering geological 2.5 | 40| 40 40
exploration
A
Subtotal 14.51232(208 24 40 56 | 136
TRESHW 2 132)32 32
Introduction to construction w1
AR L& 2 [32]32 32 2 ¥q
Reinforced Concrete Structure
HELBEEEMTRE 3 | 48] 48 48 Wik
Foundation Engineering
IRTEEE
Engl\i/lneering Project 2 32132 32 s
anagement TN
TRk 32 F
L . 2 132]32
Engineering Supervision
PR E W i \
Geological Hazard Prevention 2 | 32|32 32 Rt
PR E R A
Modern Remote Sensing 2 |32]16|16 32
Technology
R HERERAS 2 |32]16|16 32 w1
Geographic Information Systen TN W
AT 2 |32]32 32 19 %
K3 Environmental Geology S,
b (# 7 F 2 [32] 32 32 T %
% | % Urban Geology % g
& [k M 2 [32]32 32 é] #
" Historical Geology # A s 2l
K HH 2 2 [32]32 32 2 H 4
Geotectonics
H A 1 {160 |16 16
Basic of Geological Sketch
YR EE® 5 L
Simulation Theory and
Experiment of Centrifuge 3 48124124 48
Machine
TN B EE
Engineering Geological 3 |48(32|16 48 s
Numerical Method 6 SN
HREITRELLEE 1 |16] 16 16 Fa
Specialized English
MR T RBEASTERIAE
Engineering Bidding and 2 132]32 32
Budget Estimation
iR E R T A
Risk Assessment of 1 ]16]16 16
Geological hazards

268




B TRHFHER (D
Progress of Geological
Engineering (Lectures)

32

32

32

=+ T N
Monitoring methods of
Geotechnical engineering

32

32

32

W TREIHEA
Construction Technology of
Geological Engineering

32

32

32

AN
Subtotal

19

304

248 56

32

80

96

96

b

® B £ #

Course Name

A o

%

L

&

7

¥ Bt B

i

|,
% | %

= 4 |

5 4 |

4k

4k =

S 4
S5

l/

N
s

B 4 o

= 4 >

% i

Notes

[ = iy

T O O >

AR B W S 4 ik Rk
%

Tt R
BR. E#
B3R lF 4l
W iE % 4
4

4~10 ¥4

4 3 8O & W

TARNEES]
Engineering Surveying
Practice

[N

HoFNR 52 ]

Basic Geological Practice

2.5

38 T 52 5]
Structural Geology Practice

[8)]

W TREFIEE

B R N

UN“m UH

N

HEAEEEMTRERE
ans
Curriculum Design of
Foundation Engineering

EI—‘

i

[N

R E B e RAZ R T
Curriculum Design of
Geohazard Prevention

o

T AR 4 B AR AR R
Curriculum Design of
Engineering geological

exploration

e

TREL¥ER
Soil and Rock Experiment

0.5

LA¥ER
Soil Mechanics Experiment

0.5

RS ¥ LR
Rock Mechanics Experiment

0.5

ACCH JT 3 2 B
Hydrogeology Experiment

0.5

TRMAHE R
Geological Exploration
Experiment

32

32

32

GATREHRE
Comprehensive Practice of
Engineering Geology

[8;]

[8)]

(8]

269




Senior Practice A A A
it (%) 6 6 6
Senior Thesis A A A
30.5 5 [1 |4
/Nt 30.5|1 2.5 5 12
345| & 64 A A | A
Subtotal +64 B A | A +8 |+16]+3 B | A
& it
Total 1805
= I MRIREFTWREFSEH—RR
HERENL
TRIZIEER RIEM R 25 151 %iF
(%)
#BIRAE DS 39.5 21.9
BIREZFERRAE S+ 4+6 5.5
¥R ERRE DS 37 20.5
A E AR AR s 26 14.4
B RS DS 14.5 8.0
LB iRAE B 19 10.5
o R it 4 0 0 AR
&P B FIR S 345 19.1
SR AE 155.5 86.1
100%
= HBIERE 25 13.9
i
N R #H 112.125 62.1
. S0 33.875 18.8
it B 68.375 37.9
flET eI F 8 4.4
VE:
MERBEF S TWERITRAAENLER (BIEELBER, FRLERFAE L ABR) B
" REF 0¥
HBEREF S TUWERTIAAEHEER (FIERRE, T hagREHELR) L&
REF2H.

270




SBEREF D F+HBREF 2 H=F W ER TN EF 2 RARFE L EUER TR ZHR
A EF T B Y AR B

ERHFFLH: FUBRATRAARHGREF LRI TS ECLHALRHEF (BERNER
HF iR

AEERHKFH D) RV RRKEF 5 K.
EHEZERAFATESH: TUERTRAARNE T L TERFES, QELEFFNEE
ek GARET ., £7E3, RERI., F62)l FH2E50 MEIVEA)IG (k. Bt
(B0 A HEEF 2%

RANAFFSH + IRFEFFLH + EFREZRAFANTFLEK = T AR TNEFL IR
FEMY + FFURLZERAFTTFLHK = ZRAFIK
AIF AN BOE F o F N E SR KB AL B9 AR LA R o 2

* 4 WERIIECIFHENFS

%7 BB EBRABEK ¥ 4 &%
FRWE | B 5 REAREN 1 ¥4, # 10 kit 2 ¥4 12 FARWE
HL%E LB 5, & 2
BAn,%53B30, %
o e 5
HXER 4

. i 24, 5% 1%
it X% SCI s El % (&

%) %z%1%%4ﬁ,%2
=
F X 4 |34, E3HF 240, F 4
&
14
HEEX [ xma % Rk (B H HeE LE 34, B2
3) FRILX 1-3 |#&
240, 34/ 14
‘ He® 145 24, F 2
# AFRE G4H 2 BEBX 12 | &
# L
g EAEREALES X 2
EEREALNE W Bk 3

(A hETARRE, RIkA—HGEREIFES
HAEE | o1 (RERERBITEE) |#z, 1245 | 12

Ex——=%% 4

EH—E% 3

an o |RFERELIT GNEZR WEp--gx 2
SR B S B R D E ARED

RA— %% 1

RA-Z%% 05

SR A SEEABMAR, AFAR | PET RS

271



|5 KEHERRIED | 2

2 KEG AN RER | 3

HENERH R =% 1

BEELAHE P £ IR 1

BETLRE (AT 2R |BX 2

FHMETR H AL H 3

%% 2

B2 —&X L

&% 0.5

EF. WA —%% 2

(b hkH

MEHE. X Y —ER 15

igg;gﬁ =FR '

& —&% 3
il ——

L —%X 2

ErY 1

EH L KRR L %% 1

i*ﬁ%i s r L )

iz‘ia AFEEERT 14, BRE 5 BT 14 1-2

LA 25

R R A A 1

SEL T 4

8l 5 7 P 3

BB 2

A AHALES ARG 2 4.

272




(;._) *@Eugi@_l,g’: &+Bf‘i‘j’”i’{i”%%i¥ﬁi&‘%&*%5‘9

S
WA 3
-GS AN R

M

Z il

[ 45N

1
)I'1”

':'l{ 11"':"'.

EHmeR,

(TARMBPHREY T

~ VL W%ﬁi

(TRMESRED 2018-2019 FEE 1 35 “QIFE" RIPAFE

i & s

TET ML A b 1
L0, WHE
S5,

S BABL il

ol

iy dF

ol att

S PR

2Rl

it ’v I_.* VA 7 72

1

PR RIS L I A

Clpessporti. chaoxing. ¢

A TT

T HP G R 2 0
Fzd 0,
M T

oy Loaintfid=2024: )

flifi, I ONmMF, Gk

A PRl E AR o B o B e O

e l_...:.-l.
LN B i A

2ol

b1

1 ¥ 1l

i itis

* '[||
LI RIS (]

N TER

Vi

L0 | N A S o

M T 24 SRR b g,

g T F e

'A'..‘n*“ '“l

n'!

13730604052; #5a4: gedafxvl.

0I3iES I 10 7]
% ¥ oW A O#E ol s 2{ (A
1 e 2 o 9HITH-10H 16 H, il
D MR L MBI L RN S 6 oy 0 A 13, UFSHN
3 el 2 AT RIS R g [ o 105 17 H> iR

g2 % A F

4k
bid

FE B

i [6]

4 B 3 AR kA 6 AR ST, bhib RS
5 ST URES R BT AR A 1K
6 FHPHEI QRIS AR, 4808 4
7 B 4. ST TR R A 4
8 Bibes: MBI RO IT 4 "
5 [ Bbe ARG R B 3 | RIS L SRR
10 | B0 7: MO FERIKERTED LA 2 ey Wt e
1| BUke: MBIRFR LRI BT 2 A S
12 T T ) W R 1K
13 EARHEIH QLRI MRS, 41830018 4
14 | Bt o. R R YRR TR (] 10 1178 H~11 A 28 H, g
15 RO 11 R AR 0 P (0 TR BT 23 Ay 8 VTt 11 J3 17 1124 [, Bfspids
16 kIt b i 5 /B 1 A 2% 18+8 11 H29 HA12 H 3 H, ihgi
17 FAPEIR GUAREPAME A SR, 4140008 8 AR T U T (I 3 97, %41
18 BLHE 102 i S8 e R ) LR 4 4y 10 12 H5H-12 H 13 H, g
19 | 3 23 B A i T i 1K A F 3k 12 )15 H, W4k

y RTST
20 | EAHBE GERISERE, A50E) s 104 e
21 il 12: B NGB LR S B 4
22 BIHL13: BRI TR 53 HT 2 - 1219 H~12 J] 26 [, Fgik
23| B 14 WUEMEL. SRRV TREHL 47 2 8’:4" 12 H 27 H, s
24 B 15: i CGHD i U TR MR 23 By 1% 25 TR Al
25 L 76D S A9 R A R AT i 4

&

it

72 25 (B 2 B (FSMARE) +24 FEEHT

273




L 900TE0910z ( [T110] 900TE0910Z ([£1FETE *207C3] 900TE09T0Z ( [10129]
(911} [3E]) T0¥-Z0FL0T ; ! .m.:_ E 1 104-696901 HEW = [4 (810 [E]) T08=Fe180T
SFBI001£09103 ([£0£2C3] Smm £02213] 900T£0910Z ( [£02813]
B S-S T 900109103 ([2110) Covlfs (&) 107-C0K201 1) T0T-L2901 R0 [2elbo (D) 107-PE1S0T
) [361)04-zov 201 | B EEH I () ﬁﬂﬁ @] (e .H,..i.:u.ze RS TS
Soas_ﬁ::;ﬁ TR900T£00T02 ([2019] 9001209107 ( [S0HX]
B W ®WAll (WK1 [ 108-192801 T1ke [3E])TOE-00¥90T B OCWH 00 (9T [3ED) 108-89020T
900TE09T0Z ( [TT044-T45 24 10] 9-C00TE09T0C * S090TQOTOZ ( [2OF¥13) ¥ WEFE001L09T0C ([S0rg1a] t AL L 000TE0910C( [2019) 900109102 ([101323]
‘EWEI [0] 0 [ME])T0X-29E801 M e (6145 (1) eTT-Llge0T| BN IRECEE"wWEIN L1 [ 107T-196801 = [AE#I = [y [9T]F [H]) 101
[0190S101) FFE4sIEF T HE W (T3 P60CTIOD) (9 WS &% ()| (9] HEaateTlan EoM N S EEET UT)| (s 1144 (99907101 FEMREHET (£T) -598.0T [5]4 & (81007001} JFATI(ID)
e TR ES B LS B G e
B0T
|90/ T0-12 /21,
_ i Ei61
MENET ] ) 10129 |0E/c1-¥a /2],
.._\ AL Y\—,\ L% _|m TaTHE 81
i 1 o/el-11/
e B W u_m.,ﬁqﬂ. L jraatie] m_u.%% _ €z ewﬁq “.u.a
. o012 oh12 012 [P1/81-01/51
—I_ﬁ__l ]| e ] ] “9 e - | o [
P 019 £08813 Tig z1a| g 019 LiiEid | |cosaiE l60/21-€0/21]
THET] 171 CHIY THT | TET CHET] THT T T3 Bict
019 £02813 g ziia| ziig 7019 [eowara [cocars lc0/21-92/11
LT 1721 T Tuny| Tany TuET o) | BV
= 019 £02813 3T zua| zrig 019 B |62/ T1-61/11
eIy ey 4 | G [l d 1851 1721 S tur| rany UET o) | 17
Tl 019 o3 <11q| ¢11g <019 E0SHII|E0EICT
11 w.#m...l__\ _x._v u_ﬂ Eﬁr_ u_ THET 11T THT | TAT CHET U TTIH!
019 £0sd13 1 £0E223 BOEHY| |eoFEmE| |cocdi3c
TEET 1721 SR | 11y T¥DD || |
| .w_*ﬁ £0eg13 % 02223 |L09813 SOEHY| jeopEna| [cocang
H 4 1721 el R 518" 17271 | 1812 e |11y
£0%812 yayg [£05023] [roeaTd 1 £02a 130502 36e/01-22 /0T
1121 et Ry it AN ] 111 [ WS RS 1160
T012C3 | 20881 o E0EICE L11815 202053 T0SHTI|E0EICI[IC0I-8T1/01
11 | 11T el BYIE I T TIIE | TI0 | BE0
[ - - T0T2C3|c08H1d S0FaTI mn_mﬁ [£0E23C3| |l09ETI|S0FETT| 02057 E0EICIFT/0T-80,/0T]
| :_wl\ [ (=D ¢ ifi | 1) _:u_ T,__H TR % vy | [ _EH T * TR RO
T
E o 10, .ﬁh%. [
E _ i i _ 433( ] i _ i _ i _ 4 i _n:mm _ _ corva] [rotazzfeocstz covEts Jag [0623] [tocetajcorars wyh loe g0z /60
1110 | 1721 mT [§iL o1l 1112 | 178 1T ] U | | TIRT | _ EfS0
L i - cor¥id| [1o1223 cova1s BEE yg |E0EE R covatd| £0£JCH(EC, 60-LT/60)
LR L ey | | s TTIT 1108 5% [y 1T ImT Iy | BP0
co¥13| [1o1223 BiEIE s |E0E2E £0E0Z3(9T/60-0T,/60)
112 108 el R31Y Iy | IS0
€050 £0£0C3|60/ 60-E0, 60F
110 oE | w0
£0£3C3 £0£JC3(c0/60-LC/ B0
171§ 1T 1T B10
TI-6_ | 8-1|9-8 %] V=€ | &-T | 11-6 | B-L [9-8|&|¥-E| -1 | 116 o-1_| 11-6 T | e¢ 9-8 k| #=€ | o-1 | 116 | 8- | 9-8 |H[ $=E |o-1| 11-6 81| -8 || ¥ | &1 o
HEE R H_Em —HE —E —ME o
C1-80-ST0C:- Wi HW & (Il @) ETHHoTe0 Ak & ([8] ) 000TE00T0Z - W5 1

(&) Yo i ¥

274



(=) &4 (30 )

2007 4F VAR 89 h e — X
7 WAL BEWE | wmr | X P
o 1
hET. T
1| xmmEsHEE | D0 T | wmmm | 20
. EHE
W, HE
ZRE. E
W A A | A :
2 ERAFIRE g AR | 2021
. . E R FH T T
g | ACERT R ST A :iﬁ%i SR | 2021 ZZiﬁ%ﬁ
A% L h YA ﬁA;;; " TN
= 5| %
_
4| BEEEBXERSEE | KEK éiéj* 2020
#FH 2019 £
) W, ¥ AEHAEE
A4 e 4 3] A X
5 B [ 8 0 55 4T . AEdma | 2019 5o B
%4
- S
6 TREHRE wp | ERER g | ERZEAKE
A #
B
7 4 BB 1T BZE KRR 2019
3t
‘ — B AT
N=s = AR ;H—
8 W 4 2 AR T G % g 2017
FERAGHREL T ‘
g | FEEA gﬁﬁﬂﬁ% wE | RARA | 2017
bR T 5, =
10 IR A% TEZE WAFEH 2017 | A7 SEAEA
Bt S H A
WhE, & S, BER
1 LRALE M 5. we, | MEBEE | 2016 | Bt =B
o #t
EABERR
| EEEETESRETS | REE, ¥ | WExAA | | FZEEA
% R | g TR ALK
#t
13|  ZREEAZEE | M0E, | BExdEs | 2012

275




ESy = WA
. . . . [
14 BILEAE S A KR s 2012
R, EF | BEREKA ExR<t+—x"
1 U T A2 2 4 2012
5| BAIETHE # wppn | 2 e
W e . HE, Wk | LEETLK
16 R A1 2 E A A e 2013 %Y
WA, & | THEREA
s 3 %4
17 AT i 2uypma | 08 >
. AR, B | FEERT
18 AEuhTAE s T 2012
T, T | hFEIT LY
41 \
19 AN Al, AR | e 2012
. . . . T 2 i A
20 BIEAHE A H KR s 2012
HEA¥. IBRAFEMN | EEE. T R e
21 G EEBED S 4 RN R 2016 RN S5 At
R TREMNHEEE L EF \ L
T8
N = AL S aﬁ : -
23 %TA%@;UQ%<% o H B Hx k2 | 2020
=1 .
24 TEY S B3R, E:kfﬁff 2020
ot B g
FRA,E | FPEERT
=} A, Ay =
25 TAEMFF (F=H = W 2018
L 5 9% ke AL
26| IRMTA (%50 %%?ﬂ Higfﬁ 2019
o 2R, FE | AT
27 T ER 52 Wit 2019
- THRITBREHESEMMK | %#8,5%KKk, | BFAFSE 2018
o2 R & A s
Groundwater Dynamics X BN
29 Problem Sets AR PR A 2017
JE i B A
. BT | AR AFY
30 | Groundwater Engineering i A b at 2016
fﬁh

276




WL HEMHE:

BowW o ™

W FEM ® 41 Akw

BRE XFE Yo

it 5 e £f

HiMET

CINYNA DAINDLY IO SNHIOOND

HUARLENES B

gevaN

HERERSER ==

X086r ‘HK

bl _AATHRUGRYEEY 02, RERRY 'FAaREBYN
A HARYRRECETANGHINEIOER 'SR -aEN
SYPEREHIN O RNJIANFE G LWOR TER R ¥EnY
FIUESR-AR L ATHD b £ DN (BNSSEWRT)

R ENRT

277



RS B FDE

= IDCOM

E YIRS

AEE BER (9 €& 08 K
FXROF W

278



Bpasams WANLS

HASSRKR 1" EXCARRUMEMRN
MEes TRETRRY AR R

HE - T RMEE
SR

DA YANTU QONGUHENG KANCHA
SHIXE JIAOCHENG

EWE v 00
e gy 860

279




RE-2H2 by Anen [ERRASATY
’!l'l'.ﬂﬁtlﬂﬂu

o HRY WRW MoE kW oHw R

280



S
BEFRIATESURIAS

Bt T

FOUNDATION ENGINEERING

PHY ERE 8

Yaddishenn

281



BABEE 1K F98R FOF RN M

LWaNTIFRR

fH/hig LY RE

SHINEI YANSHI LIXUE SHIYAN

AALIAT A

- prers Sefu ey oo

282



MIBLTRR | 1 LA TNTNWENRH

B

M soiistumn
MR Hpress swiiv adw En

283



h™ EALRERUAARH

it TR

284



@) nvummann -+=z mumn -
MR FZE 2| Zx

CAZr) & R AW WHS B

Rt meiaTasl it

285



CALRNITRURAMNM

:

l

.
-—
-
—_
Lo
J
2
-
“.
’
.
.
.

286



287



288



BRINIESUESSRSAWESRY
(ERMSRAnm)

TR

LR AAw¥N T8

-
.
L
-
.

N
.

“
Q)

289



e kg )iy )i g

(M2m)

Groundwater Dynamics
Problem Sets

290



291



-




" oum-gul. |
|

T ARTEBE
sgmaaa&

B LaSLAne




springer Natural Hazards

-~
:

Yiqun fang
ie Zhou
Ping Yang
ingjing Yan

lanaing Zhou

Groundwater

Engineering

) Springcr

294



(@) Aahtk, ZEMACIMH = ER"FEERAE
G EER-5F 6T = BR" R E4EaEERBFHEN.
REM T TREZEAR ., M., ARER R, HREME.
M Z BRI R ZERTE, BRE ] FEE
AfPE L BCUE 44+15 (SER+E ) T, TBM BHEW. TE
Mo SE 3] % 55 AP STk 54459 T, MK E B OE AR %
QBT MEIUE 17+15 J1, 52" 001 B+ 52 R 2 e+ 3 37 S B
EXREeHFHE, FERMELE, Xthbhes . #
EH Ry REIE, LR DIY QR SE B MR 5 A SEECRE T
TR, QU RE A A TR ey ] AR

295



1 BRMFESLKBRTE (89 ) KiER (3211

RS AE L TIREMSIHNINE RIRIE GEBULERIRE)

A2 N
Fe 2‘; 2% H r E"‘" raEy |2nu| &=
K R DL B TATE 5
(B AN S ok 2 8 DL WR TR 5
(R ok % & B DL T TREE 5
HLAR 3% 51
FE A R E
Eatt 238 o, HERZE
4 (K55 40 P 45 S 4R B FE LS 51 9
Yo
W AR
TR M A AT
A E 7 '—:’JL j
i ;?%%Fﬂ%%<wéﬁ ke 1
- - - R IA
6 L EE GEI#®) E U i 1
: 1%%&iM%W@A$(ﬁ\ﬁﬁ%iii:%%*ﬂ%g )
AR ) BT R = S
THEAKE OEFE) B 3
8 P E 1
9 TR RN LR e 1
0 %?ﬁ%%WEmm%o% P \
TR T T ki igiﬁ 2
T HEREMER CRE A% [,
12 N L T AMES 4
S T A GEE | e
13 THEMEREBEEDNERS o | 1
11 EEEBERINENTE 257 |y 5
15 L ErrEEnER % 1
i i
16 LR S B % 1
i e 277 ] s T
17 é?/a\‘[& EEEN?EEE%M*% r%ﬁ'é%/ﬁ\ f:j(j:i: 3 %‘J’ﬁﬁk%%
3 L= EG SR gy [LATE I | prnme
19 ZEREZEAE N EINRL 2
20 PARE SN R EDRI M- ] 9
%A — %%;:%ﬁlk
21 R % JE AR o |EATE 9
22 AR % E BRI 2
03 | btk [B7LE e ALE BB e 5
o e o EE
20 |G [REBHURESFENIN o | e 5
BRI zmewEwt Py e
25 | &AM . o 2 . .
L At M5 %2

296




RS

55 THIFHE = £
26 A5 3 2 A% E s
21 AR 2 A A i?}?
28 £ FE B IAR E RIS £l o
29 FEREE M T EENER TR 3] M52 T B
30 B AL B AR AE B L SE) Mo 5 4k
1
31 AEFLTF LA AL K P52
5
32 £l G A RO S AR R LS ) |4 4R R
33 AR R & 45 M B 4L 52 %
” BEA A EYTHAEENE
=
AR FHAF R R
35 #h BRI R A 77 % B R R B A AL SR
¥
36 | A |HE B ESR AR ENE T
37 | GA [fhd 5 8 G 4R Pk A B L))
38 |4 B FE KBS TE B B 445 E@ﬁiﬁ
: I I i i
39 | %A B ILIL R B R A EBLUR R
40 |HAN BRI EREERTFE T
B
41 | HFEE BILESE ENEZ R AE 4
x
T A R R
5 | maneraEnrganxe PO Egﬁﬁﬁ
44 | EAM | TEE AL EDET 24T
ey
45 |G 4K (A0 RE A TR ENET (B A
(=)

297




£2-6 WESELTREMSBRHE HEHESR)
2, 2
e EF BT H GRRE | xEew [TH| 4
EX% ¥
1| sl [ERsEE G EER 2
o | mak |[miasrs e 2
o R K E B
3 | man |mmpEeEEn & 2
4| mal |EforgsEE ot 5
5 | mAl |LEEBE TG EES 2
6 | mAM BB EEn 2
S W TR
7| man r%vmluri-]{;\”z\j/]\\r%7}<)§§i5] 2LTR |
B LT RS TR,
s | A |[EEARELGEED # 2
o e T
o | man REnmAnEpEEy |[TEERK 2 | MHE R R
& St ¥
10 | ok Prome &g EEy i 2
| man [FEEERTHRGERH ,
HE
12| mat |TaEL G 2
13| ok |BELEAETIHE 2
TEBEEA
14| mat |HEsnsELh 2 sn smTE | 2
W5 K
15 | Zat w2 m s Bl R 2 -
— - = A JE KR A
16 | TERE &iﬁﬁﬂé‘ﬁfﬁé%%k&/t&_ L | B R RS
Btk ([t E S E AT 1523 % 2
7 | MR RARERRTER A ¥ | TeamswRTE. |
Fp |z BHR | 2rTE
A [ e
18 | oy PRAXEGIS ZHGTH 4
o | MRS T EE TRENRETR )
WM B
Jo | A [ G PRCZD/PRCID B AEBRETE. | | | #FRRE
T 2 | LETE b5t #
Abefetl | v m g BOEBE| R
20 ABETHEONGEER 5 wire | ¢

298



file:///F:/2016-5-31教学成果奖通知/Slope_PFC.ppt
file:///F:/2016-5-31教学成果奖通知/Slope_PFC.ppt
file:///F:/2016-5-31教学成果奖通知/Slope_PFC.ppt

}g = &% Hftlﬁ' N N
7l Ex LT H FERE | X#HEL £
m ETe
N L L B =]
29 ';&@I%ﬁW%%ﬁﬁﬁﬁ Eﬁg**ﬂwff% ™
’ - = LT ey
Jo | MR T TERBE S REAR S AR H RATE.
N e, B | 2Lt
— FETTYS
N VN N ﬂ' 1= Bl Ty
24 ‘;&“;&iﬁﬁkﬁ&ﬁﬁmﬂ TEEL wETE B B 2
; \ s #
AR [y — o . ) WA AR
35 | TERT leFmmmmtan  |TReLY wRTE v
AN L = SN
oo | TEREA y rrpassmsr PEIEH 211
Pl it
£2-7 BESE+TIRENSRAE (WEHESR)
e | ¥ FBTH RRE | xasy | TN | gn
Ex %
S E AL B 4 e &
) e ﬁlﬁfﬂﬁtiﬁ&fﬁﬁ;’: )
o
s | mmn | CEERETGAEBL | Anww | wTARE |
x5 % ETE
3 | EZaik | EafRERTER "
1| Zak | fo. ERmnak |
- | won iﬁ%%%@%ﬁﬁﬁ )
IS
6 154 ABRE G h B WE TR 4
. BN EHTAF 24+ THE
7| map |TEEM JELTE L g
GERD gy | AATE
) tHRGCRRRAZ | HB | #BTE
8 é'.F/ELI\/H:_ \ - N2 4 N
GEEB T AR 2 T
: AR+ THEOMN 51# A
N \ : (AN
9 | BAE | Lasn Yl aw
| MER [ARxEREENRE .| AR
QlEE | R s 4y
1 | ok |BATEEALE R
2 | mak | BAEEARATE 2| #e
3 | 2@l | ZuEnErEk \ o
4| EmE | WA EEEE éﬁ@ %gﬁz* 2
15 | #avt | BAHRETLR - 2
o | MERE | RTARBEKRER )
e A
G| HEREGBE AR | TEBR -
7 g % & 1Ly 2 B srgm | ERTE |4

299



file:///F:/2016-5-31教学成果奖通知/Slope_3DEC.ppt
file:///F:/2016-5-31教学成果奖通知/Response%20of%20Earthshake.mpg
file:///F:/2016-5-31教学成果奖通知/Response%20of%20Earthshake.mpg
file:///F:/2016-5-31教学成果奖通知/Partical%20moving.AVI

MEAE | ABERELTH OB | BOHNE | HRTE

18 1w A S Witk | LATE

1) 3R N An o ok 1Y 48 JE L2 B

B 2-1 EERNANGHRAEMREMSIL (1)

E2-2 ERRAEENERELSZR (2)

2) AR BR 4R A o ok B L fA R UL SE B

300




El2-4 RERINANGFRAVRRELISEN (2)

El2-5 ﬁ#%ﬂ%#%hﬁﬁw%%(w

301



3) BRI A o gk B o i R AU SE B

’ A = y

El2-6 {REINAGHXAADEEL LN

4) (BRI An o ok 1y L3 R S

e e et

El2-7 RERINANGFRAVHEELISES (1)

2l 0 W i

H2-8 (EREMSHOASENSE )

302



5) IMHEREMER (EME)

E2-10 THREEEEPSEE (CEEHE) (2

6) LHIEE GRTJE) BEWER

/

. X 7
, 4
B <

E2-11 THZEE GRJIE) EMSSE (1)

303



E2-12 THZEE GRJIE) EUSSE (2)

7) LEIRREAR QR BRBReMZ %) EULE

E2-14 HFREKER (R BRESMEER) EUEE ()

8) LHyaA®E (BT EWEE

304



T R Y T A T i W

2-16 tHEKE BT ERSEE ()

2-17 THWRERSEEMSEE (1)

305



TELRBHL
MEER
RFILATR

E2-18 TRIFRERELSEEISLE (2)
10) +WEEFHEMRE (R

AR ESE RE ]

E2-20 +AEESTENAR (R (2)

11) Lt EEENER

306



& 2-21 TROESEERISEW (1)

T i T —.

& 2-22 TROEHSEEMISEW (2)

12) LW =#E4HENER CHESTHAO

(1

E2-23 TH=3ESHBEMVEIE (FEZSAHK) (1)

307



E2-24 TH=3ESHBEMIE (FRZSAHAK) (2)

13)  EE MR E R Z E W R R

E2-26 iM%wthﬁrﬁw*L(n

14) =FAHHEEEMWULE

308



- N\

e
ERETTR, BRFARS, SWdAT S -N:m. e pG AT P T oo 8
e S
. P

E2-27 FEAEFEEEMSIE (1)

T
BB RE

i 22 T
¥, A Sd “EOTE . RS B

AP
. MANE

BERAGURSMHRLLY, HHETHRYAR.
ANENKRRMT S ENNRAL —HENd, BRENEFCLLNRN, BUETRN
MERPART, ANYURRATHY, RARSHOREGED . RENES + HRME
o RREMMERENNGRASK, ANEM (o) RARS (O
FURANTFREVRANNBRNTRNETREE,

“

. aue

HHURI (HEHFSHRARE),

WEN. OEN. BER
—HAR. MHFR. WFEF
—4A. FHE. AN

QBN

! :
=53.mw;m‘cuzm&! Ao . \,_, = \

E2-29 FEAEFEEEMSE (3)

309



)
ﬁmmwmmmﬁW‘ L ARSI ST

E2-30 SRENEEELSTR (4)

15) sA-wEHENELR

E2-31 BEAZMEARESE (1)

& 2-32 BAZIMEARESE (2)

310



P T, .

2-35 BARAZHEFEMSEW (5)

16) AR ATEH R 4T i E L

311



2-38 hFLEHhRIBESLII

18) R FLEE A B E WL SE )

312



2-41 ERshFLERE

313



19) ALY B UK
W——E

2-42 ShHLIRE RIS
20) EEALAR B HAE R LY

O i

2- 43 Hi)IGFE

AR T XSRS

- W

a s
Auoen

2-43 ZEING—HINEMAFE

314



AR T XFBASHFE

nE . BRANEPE

v WAL

2-44 XE)G—FEEMERE

315



21) ghdt AR E ML)
@ LR

BEFE

SIS
$ AT

b L

P

CHRRY

b’

E2-45 $hHELBEEMSI

Xy | “l-.-'

& 2-46 $hiFELIEEPASD)I

316



22)  EEAEE AR E L)

2-47 SHIRFEEIRREEMSLI)I

317



23) R A S EWELI)
@ Lnea

2-48 SRR EHAAEMSIN

318



Z

BBt 505 ot R R SR

24)

g, e
:

* &

z-u\h.
; b
e d

%

.

"
WA, l

A

-49 RS SHERESLI

L ALR BRI S R L&

% 2

ZIN

25)

%] 2-50 $hFLFLIRIEIMIKTSEL

319



@m —

HRABEREERE R R R

2-52 EMTRETE

320



[ 2-54 IS VIR E

321



2 STARSEBIE (115 JO

SEAARWIMBFEE (11550

F5 | MEER SLHTH RELK XEENV ¥ | &%
. J— %%%%%ﬁ%&%i .
5 J— 1K B 47 0 4% 2k i T 1o 52 WE TR 0
o Y
o 2 s TEEHE
3 HEapA %%m%iﬁﬁﬁﬁ*ﬁﬁﬁ# HEITAE 2
_ 2% | MEHFSIR
: 5 AR 5T R
A e %%%%%ﬁ%ﬁ%* gty 0
ol T A2
5 HEap A B T A7 52 B 6
6 HEapA R0 JE 48 52 B 2 B
1 I 5z s
7 HEap A 7K IR 52 B WE TR 2
8 | Eam S LR [RAMH BRATRE 4
LI TEEE
9 Hap A Yo 4k I AL S % TR 9
10 Hah A +HILE 1
11 Hap A 1 84 AL AT 1
12 | H#aa T HRIR A AR 2
13 HEap A TR A A 1
14 | #H#pa T EE R T 1
G AT o |EIER| #BIRE
15 % Ea: ooy TR4E A MR 2
p AL
6 |FERT LmEssn 1
17 | E#apA THWEHET LR 2
4% A s
i |FERT pwzmman :
19 HEA |2 m 2 WMEFTH IR 2
U ST Ean | FEN¥|  #iIE
20 HEap A A IUE S e T 1
21 HEapA A TR E S 1

322




Gt

22 il 0B E LR
b= A e
23 |FERN | wgmwm - wan
MERA ] 1 .
24 s YA TR
o AR | PR AT £ R A | AL ELTR s
HA B 27 v 521 R T A2 ~
0 MER | AT FEE L ETH
A S ENb A
o7 MR |2 B E YR L~ L
A A a3t AR i &R
08 MR | EAE AT R E
#HA %ﬁ%%%wﬁﬁﬁﬁfﬁgﬁ#
QA R T %
0 MR | B A AR R R A
A e M Y B
20 AR | A R R R E
A B 2w %, 5 4 AT
a1 GAHAT | BT R E AR
il R & HBAE
%Akt . . \
A& B2 A I A P—‘Ar:\
32 ” 4 B4 2 A b R ‘%{f% WE TR "
YT R
ZaERIT s g RN
33 5 E:oR Rt e REe
pz A
3 | FERT s 4 somrc i
AUTOCAD 4 [ £ &l 5%
Il
35 HEap A EE R E
.| AUTOCAD = % g 4
36 HEap A gy W T
T 42 CAD EHIRE
37 | ERA | XFERTHERE b B THE
B K SO R
KHE. SRR ET
|
| BHE o e mm
39 | AEmA |ERSAH LSRN NA

323




40 HEap A =% CAD %4 ] H A
At [V L ER TR E
41
7 i
o | AT ER S R A S
A E X i
b A R ET e
43 Téﬂfi%ﬁi&&?%& WE TR
= 24T
‘ — 1 Axs W T
T IR0 5 o
w | xmm %%M%ffﬁﬁ% . T
TREHE
5 | EA | HHEREEER R 4 B4 K SO H R
A ¥ E
g A
6 |FERT wrEman
— \ R TR
Ak o H 5k .
a7 |7 ;K‘ﬁ AT B 7}25%{!1}% ELTHE
At %7%% - \
— B4 K SO H R
ZAXT | W, . .
48 o K 52 B 3 A B
o |FERI [2F ARRTR R K
A K
oo |EER [RE L ER AR
7 BAE
y= A
51 | TR e swans
‘ . o ff T A2
L |FERi |EEaresmRe BREA| L T0
Al P I i BB TR
%éﬁﬁ,%%@ﬁi%%%ﬁﬁ
53 i SARKEREZELER
= £
AR | M ok B AR R A
54 .
A R
2 A \ o
5 | PR pasmmsTas (2ite
= I HA W E TR
YN
s6 | 7T gmremTas | (O
57 HEaA [FaasssREeTE
| e TR :
58 | H£ahA HRENEEN ﬁﬁg R T A2
59 HEapA BHETEEAN
60 | xaa HRET AN TR W TR

324




o1 | TR wammrEsan [whay|  wRIE 2
bz A
62 | FERT wm mmnn s n L5
63 | EapA [E1 5 (X B A 0.5
b AT
oo | TN i |, 2
- TEAR ymrs
= A1 > kﬂg o o
o |FEET| wmpnwaze | D) | mmioowr |
66 | EMA | BAUNERNAEA 0.5
v A
67 | PO | e 2.5
o |EER |BERE AR ,
w pELY.
o | et [EranEreer| TEEE wrTe ,
il B A o
b AT
0 | FERT marerma A 2
AR
n | FERT mpesn 2
WEEH|  wRTE
72 | EAWA | TREREEXR 2
v A
73 ‘Efﬁ LAREEE LR 2
PO
a [ FER s |, 2
%At \ \ I a
75 | FEET s a i 2
=
JEYNTE .
6 | O mismrsme 2
ek
7| EwR | xEmaREEsR [REST|  mRIE 2
%
JEYNTE ‘
m | FEET namgen 2
z EHTE|  WRTE
9 | EME | TZRE (B0 E£h 2
S0 | Eam |mwmnEEmaerz wmi 4
‘ o T A2 1
o et aneessures| | PEE , |
x Lt #38 i .

325




u I e i .
82 Hap A TR IR BRI KRS ]
x| UATE
83 | EmhA | LRk LM EEIIR =
o1 | xam | mamsmrn %ﬁfﬁi o T2 i
v A
85 *Ef* R E AR
B AU T EM AL EA
86 1 \ EIFR . ‘
5 & way| EEIE 45
o | EERI | mos TR Bk
5 Sk
pr AT
s8 | AT oot amnn
EyNT 5 lE .
89 A BEABHR T A E | EIEAR R T AR
= (=)
b AT
o0 |FERT smrmmTaA
o1 | g@m | prEassErn
02 | 2w | xEZhEdn I
AT TR
93 A B RIE N S B
94 HEapA | Lo, EEERZR
b A
o5 | TR gk rmammnEn
B A | B AR B A
96 Al )
5 %
E AU | AR R AL
97 . B
SR (T AR 24 HTAT| o o
% | a AL B Hgp| COATHER
b | FER [T o2
0 AL )
o | EER [TA = AR
0 Tt E AN
JEYNTE
o1 | FEET i Ramen \
bl TR ST HLER N
e IR K S HL
102 | #E#A | PH-Eh &M= F & v

326




Gt

103 m B BR - 7 52 T 4
o1 | zmm A#:ﬁ@?@%%% )
JE
S | Crt Ak 4 T R A
S I xR !
/\l
106 'ggﬁ A EET AR ;
L7 | ML |2 b R )
# A % e L ) Ts
W 2+ I
H (& W TR
log | TEAE | FIF2E Kaiser B | £) TR Sy o | wp
A WE A ER | elER S -
N ITEERE
0o | A |HE SRR A H HiETE ,
¥ A R H 3% Rr 5L
AMEE | o o s o
110 550 AR ELEHESELL 2
Aol |, L
111 2550 & B ALH| By SEM 52 1 2

MEWE] (B A TS B . .
H2 0 wm P R Sz g i e R TR 2

Ejuit RATAE

i 5 ) s
o | e R T SRS TREE 2
#x EE % % TR
N
na | TEE paima soonx )
s | MERE [FEFEE CmEAE 2
A I

3 %4 DIY RIFTHEZBRIE (BL 2015 £-2017 £ 44, #
it 94 FRH TR T
2015-2017 SR FIAL AR ERS AL S

IHE (FEATRAL| A | REREERAER (L | #HE

% REEH g £ % W) .

327




B AFET AR

F 4 201603100325 &

1 i;g;%fi 2017 &£| EhE % 201603100328 AT | s
B - it 22 20170310
R
SR AL L N 2 7% % 201603100513 VT A |
2\ pmeman |20 # x| # I 201603100512 & & T
201603100523
gzgﬁiii ¥ #% 201703010306
3 3 2017 | EKHE F # 7% 201703010303 R
s X\ ¥ 4 201703010302
AE 1T 15
-
o
4 | BHEEERRE (2017 £ ki ’E ’ E2E
LA B 201503100504; FIF %
/201503100519
7 I AR E A B
5 | HRMBHRSE (2017 £ | HKAE & THS BEIL T M
Rz
THEERENE Be R 201603100413  #7
6 | EraMfn R~ 2017 £ LM #1 201603100414 Z=4 | EFH
R B AR 201603100408
HEIWHAKAKREE Z#E%E 201603080120 3%
7 | FHAKFIGHRT (2017 | KEM F -+ 201603080114 x| 4| | #A%H
- 5 # 201603080109
R E BB T %M 201603100324, 4
8 | KB BMAHLEH (2017 £ |  Fakar X % 201603100329, Z & | fE4
i 201603100316
%%ﬂﬁ%gﬁ ¥ X 201603030114 # .
A AN )| | BOUR
9 L 2017 4 MR & — )1l 201603030117 # #=
K@ <RAR 201603030222 RE
Ak
Bk B 45 4 100 e
10 | ABRSFRS (20175 Kb # E;‘; S ¥ ous
A
TR AR T
ZE?;;:E %KMNmmmmm
11 WREE ) 2017 4 B [ AA #r 201503100509 e
SR it = % 201503100108
il
+
RERIRAT g /2:)12600136100301102052153 %;i
. ﬁ%yifkiiféiéﬁg 07 F) A 201603100121 fEiE |
=R 201603100116

328




AR B 2
‘ _ % 201503100501
= ‘Fﬁgjfi V= vk 4 >
1 f%i' %/Fﬁ 2017 % el EH L 201503100411 FLE
CECRoIEN
HRERE R T # 58
14 | FREE L TR 2017 F a2 & 742 201603100530 5T
JE MR I 5T
B 4% EIE M T # 4 B+ 201603080226
15 | K Pb B9k JE 4 | 2017 & TR Z 2 ¥ 201603080209 HAEE
A # |2 [, 201603080208
ERAR B T 4R
B U1 201603100223, =
16 | B L u e 2017 XI| 3 it . X
6 &éi?’]w\ﬁ&fﬁt 017 4 x| 3y % B 201603100123 REE
v
201603080227
ALERERE i:iz 201603080127
17 | EMERTH# (2017 i : A 4B
ME§®%% FORE A f i 201603080210 |
I =7 201603080211
+ R W
X 7K Ei & 201503090116 =
j’EL T~ N \ /\% 9
18 ;ijﬁzﬁﬁ 2017 £| kEF %ZMWWWHSEMW%Wég
- ;; 201503090123
E T4 E 2 47 201503100313 A7 A%
AEGEHEHT f# 201503100314 #F | A &
1 . 2017 2 !
’ =B R 017 % 8 201603100126 7 & 1 fr e
# CAD iz A #F % 201505060326
—F 201603090127 &
TR ALK inQm%mzﬁig
20 | FRAIFRAE 2017 5| RIE : | A
AR 201603090108 F 7
201603090229
A B 1E R & ¥4 % (201503100114
W, REAXE ). AEE
21 | AR AR + & (2017 4 FFR (201603100219). % i g
AR B R (201603010310). Z=H A
BR (201403100232)
o Jifi 1| #r 201603090101 & ¥
Rl X9 EM A /gﬁ%%mm%%éxﬁ
22 | R B R | 2017 T B
Iﬁf;ﬁ% 017 ¥ 201603090220 Z #i PREeAf
= 201603090230
AN 2 T B TR
23 | fbok SR AR (2017 4 X 7k BERA. TH, 24% | 2%
%
- F £ % 201503100412
TRERSHT %%gzmwwmmo
24 | Wk AREBIIR 2017 &£ | Wi mr T
5 & A I =, 201603010720
& F F1& 201603010724

329




MR EHER

o wwﬁaﬁﬂﬁ 2017 & o Egﬁmm%m%ﬂ | FE A
BRAWE RN % 201603100409 i 4
T E T EFR
%%g%ﬁﬁﬁ o %k 7 4 201603080222
26 | MHtafomh £k (2017 £| ERE o THEH
A AL 201603080112
T 04 201604020207
”7 “;H%%mg$2m7$ - Z %#. 201603100305 ﬁ s E
A 7] AR A A I%: 201603100323 FK 7K
FL: 201703100307
ofo /N % 4 ALk o A 201603090201 2= 4
28 o 2017 4 E 2 201603090225 Ex [ 4E THAE
201603090227
TEK. BRE =0 E 4 201603010429
29 T IHEHAT (2017 £ R B % 201603010711 AR5
(R) HAKER T#H 201603010719
P
30 | HAH = MR 2017 & £ R N FAYE
s B 201503090120 # /T %
201503010306
¥ BH =
31 ﬁtﬁiﬁi%ﬁ 2017 | FHEF 201503010319 [ 45 IR
B 5E 201503010322
J£ 3 (201603090130) A /L
32 | wWH B ER (2017 F x| g 7] E (201603090126) =ffF | TE4&
7+ (201603090128)
77 3l 201503100513
23 %ﬁ%ﬁéz% 2017 5| s i%ﬁzmwmmms %%%\
R ANIE LA % F 4 201503100529 | #9EA B
2 T 4% 201503100528
TR 2% soveontoons
3 | MEGHESE 2017 £ 2WHE - EFE
R H %% 201503100530
fa 4k i 201503100125
HTF PIVHE AW & 1% i 201603010308 A &
35 | 1B KA F FUE (2017 4 M 3 A >4 201603010423 EM | FRE K
kG RHAR 2017010083
T T AAEY Tﬂﬁﬁ'201603030104\?if5
0 . . 201603030101 3k 4 7% \
36 | BE s R 2017 & I] X 201703030228 T % g
EYEIERL] =
201703030222
37 | ReBHEEFE (2017 F 2 AFA 201603010205 FREH| HFIA

330




201603030225 F = 4%
201603030113 % #
201703030116
JN/NF 201403100217
ETHEFRZFH N A
e Bl A 12 4 4 # 201503030108 .
38 | WRWKEEES (2016 F . b E M
oo, 18382264358 % 201403100203
- T £ 4% 201403100201
W% % 201403100403
A7 B A R B e & 201403100427
39 | BIRE A |2016 £ 180728621 424 iy 201403100120 |
RN 5T fa 4% ¢% 201503100125
A B # 201503100320
. . 4 74N 18283247818
ARRRALS KM ”ﬂ‘j; ' 13551154062
40 | RGHAAEL |2016 ) o B4
& Eff 7@%2 = * 18428307464 % = 13678215709 i 2
- 3% 18428367796
9 % KR - B A TE¥ fE % 20150310424
i Kk AR @L 2016 4 RF X T
HiEENEAR 18428336360 % B A 201503100410
B AU R 3 Iz ¥ 44 201503100520
42 | LA 2016 £ = WAL 201503100219 | ¥
‘ 18228580655
MR E T # 201503100429
)& R B RA " & 201503100113
43 | FEMHESTT 2016 F 18 425542050 @4 E 201503100114 | L EAE
M AL B 5 J6 M4 201503100529
" 2 ELAE 201503020209
ARG—BEW A #% X X% 201503020210
44 AT T A (2016 § et WA
#a t:i ' ,i?k F 17708199495 XA H 201503020215 L
e x| 201303020217
juny 5 M ‘,\T }L
45 ;ggijfiﬁ; o s| TR #L4 201503100524 | %%, %
B FE
. ‘ 18200142041 A )1l A 201503100408 B %
R E AR
vk g . 7 201403100103
B R 7B AS  9 5 - -
46 2016 4 F £ % 201403100201 HXE
KRG R 18702805713
JE 2016020276
Mo A VE A o
s ﬁggﬂé rﬁig wots 5| EE S 20140301016 |
X . £ EE
, 18382262384 BT 201406120425
MEFE o
W FEAAR 201403100115
FREHREE %z I 33 201403100425
48 | EFERRAGT (2016 £ ” &
AL 13183855885 B4 201405060210
F4|# 2016020305
2T BIM#E A IR 201403030101
49 | EHIH 2~ F 4 2016 F =KL " B ¢ 201403030105 OO
JE H#A T B A 4] 31 % 201403030123

331




TR 471 201403030124
Gk ;mﬁ% 2015050170
s ERH #3E 201403100419 \
50 | = EALAR Y 2016 4 ‘ %%
o 13028128812 %%% % 201403100423
A& 201403100513
= e s
ZZiiﬁz ) xﬁfﬁ%ﬁ 2016020370
51 | 7k 2016 & P ¥ # 201203020111 ok
o \ 13111880153 ZH# 201503020217
1%%%557&)% #HE 201503020220
A KB KR o
52 | *fIRA SRR [2016 156807’1‘6878 ##& 201403100226 T #%
2 B 0
Al bk B 45 bt
>3 B H 5% E A 2016 % 17708131179 ¥ 2w 201508100127 EZE
“ 20 AR #r 201503100509
5 TR 1%4% 201403010305
54 | B ELIEE LT 2016 & F T8 Izﬂ%ﬁz 201403010315 P~
2 47 3t 5 15528201058 JEl B 3 201403010324
2 3 )& 201403010327
2i}§iigi T THE 20150308129
> B KRB EHW 2016 % 18382259246 )ﬂf: jgigg;g;gig; HEZ
it % 9 o
B F B A 2 | & o 2015020375
6 BT RAE K 2016 4 Y W & B # 201403020129 .
WhEk Bt ph2+Hy 18382256046 BB 2016050176
k= e QR W4 201403828126
ERCER L B
%iﬂkiiﬁz e T 201403080225 e
57 e = B 2016 4 18302876875 HE}J\ 201403080119 s
BT R b5 201401010326
Geto b R &
Kk R HEAEAL e =% 7= 201503020219
58 | WAKERIRE (2016 4 18200181992 ##E 201503020221 | A4 E
=R A Tl A 2015020377
i
RERAEE 2R s I 201403100124
59 | A KEHIEA (2016 4 15682536035 5% 201602024 | FRE K
i 2 4 ¢ 201403100531
iRy b e SACE " #£ 201403020127
60 | AFRAE £ (2016 4 183822”;5429 A 201403020120 | =B+
U BSE R S ¥%F 201403020122

332




Bl R B

Z 48 201503020104

. 4 %% 201503020125
61 o 2016 4 £y 201503020129 Lk
M5 74 13688449650 X

#i#FH 201503020126
So2 18702810803 BA#F 201303020127
FI R LT R #E 48 % AR 201503020102

63 ,j§¢%$§f§7$§§f%» 2016 4 RE % F3% 201503020212 .
2 Cd /g% £ ER 13668205946 #[H 201503020224
REZRHFR A8 201503020124
F WA 201413050211

5

LR RS i r——

64 | T AKESEG 2016 & o HEE
BB 18382264674 X B2 201503020120

HZERHRE
201403020130

% & 201403020125
BN JE T 24 # &4 201403020101

65 | 41E M3t H T K [2016 4E 183822g6436 Y44 201405100202 | 4
R £ T BB 201403020118
# ot fE 201403020108
X EL EH % 201403030219

66 %ﬁ%ﬁ%ﬁA 2016 4 B4R, %anzmmmmne i
LEEXEFER 18681357700 x| 2 201403030201
18 1 F| Rl 494 Z 47 201403030211
e — L= 2015020347

67 ~ﬁ%%ﬂ%ﬁ 2016 4 [ 5 %%‘2mmmmm7 i
e HE & 18382287369 JEl A 201403100501
FRL B BEAH R % 201303020125
B#& 2015020248
f%# BCE KR Y e ¥ 5% 201503010717

68 | iL/E X%t & 2016 4 FF 201503010109 | BEF

17780707042

B 441 201503010217
R 338 201505060207
R Z ek 7 A 201303030233

69 f@ﬁkékﬂiziﬁ%i$ 2015 4 AL FAIE 201308010117 23k
R R A M 18428386005 I 3k 201303030234
RIFHOR S+ £ & 201303030215
Bk X 201303100208
A TR E A —_— Bot#& 201303100221

70 | A 1E R EEE 2015 F 18150729353 # W, 201303100204 | E A
AR AR JAl &4 201303100234

333




=%
3 TR 3B AL A5 A . B F 201303100215
” § B L CHF)
71 | BHIALE K #® 2015 £ Z k@ 201303100206 | .
DI 18224492120 . HEE
B R % 4g % 201303100331 )
CH I
/\
7k 25 201303010223 pi!:;;
L, | ARSAHER 2015 & B # &% 201303010318 §>
B HL G R 18482175783 mHAT#E 201303010731 %éiﬂﬁk
y M
X B 2015020286 o
R 3 (#i)
= EH X EE X % 4 20130310022
13 “‘&E@{%'mwﬁ 25 @i M‘% 01303100225 o
Z RN R 18200179027 Z =% & 201303100323
# 2 201203040132
Z 2 201303010732
BIE G A& L 2
74 #Jﬁﬁg ~ |2015 £ FRZ = F 201208010319 | K [H
JERX|AE KR 15928419114
Z B4 F 201403100232
B[ 45 42 201403100133
7% E 2015020300
\ = 2015020336
BRTAL&4 ZE Zf; 201303100222
75 | ThEE A% E 2015 - z
" ET;%% | 15028481786 2 201303100224 R
7 & M 201303100227
F=# 201303100210
¥ N
26 ﬁﬁggigémwﬁ- F1F i % 72 201303100102 2
e 15680735209 £ 201303100321 |
M AT
BIM £ TA&IH N
X 3B 201312020202
FELETHMN S é ; 201403010219
77 | E4H——LLR |2015 - Y s
%%ﬁk“%i g18215565676 B # 201312010104 AR
_3’-
g s JA XM 201303030125
= #E N
) . . # 201303020207
TEIR R RA A7 . *
. o S+ F 3 201303020101
78 | B3k 535 K —14k (2015 £ HEH
PO 18428323992 X5 & F 201203020109
] 5 $r /7 201312020103
#pe 201303030133
AERA ﬁ =B %m; 201303030130
79 | ARE A ES 2015 - o 3%
ékﬁ%:fggtﬂ fr % 15881151708 JxcE 201303030105 | 0
4 % 201303030118
BABRBBAE
. \ TR 2% % 201301050309
80 s R | 2015 i E
ﬁzz;ﬁﬁ;;tFﬁﬁ[z * 18428382870 B & 201303100408 KHE
BT e A E
%ﬁﬁ???* 182 Y %% 201303100101 \'g
81 | AL MBCR A 12015 18408265690 #1-# 201303100314 CH U
Fh 4+ A AR - i E

334




B R (HIFD
o e 5 T B N %E% 201303020213 | ., o
82 | BlER HMAE |2015 & FE R A 201303020116 s (i
. 18408265906 M43 201303020117 )
Sk Hs#& 201303020117
ZE % 201203020122
FR# 201203020123
GATE Ry HASRN PRifE 201203020120
83 | £REREIHEE 2015 & 13438;}6717 ¥ FR 201203020127 | #45E
Bt KR # A% 201203020104
B X7 201203020121
4R 201203020110
RIEE B B - I HEE 5 /& # 201303100525
84 | AMBAWKBA (2015 4 o 4% 201303100522 | EALA
\ 18428386216
i F & 201303100201
T A HLIT R
- %ﬁ%ﬁﬂﬁg 2015 £ x| #fx F %ﬁzmwmmmo —
REF R 18408265539 % 201303100125
vle] B %
B f# 201303080232
ERAR R & T S 201303080210
86 | 7+ G 4H (2015 F 18428385200 x| 201303020217 | EBHEE
51F- B #£ 201303020118
& [H 201403020106
%%ﬁﬁﬁ%ﬁ E M M & 201406120425 | B 0
87 | ®AALRANE 12015 % 15528209081 #HF 201401010326 f#
BAER B AR E
R AR 25— EEZ 1a0%03010
88 E‘Ei;;i;jiéil? 2015 % 13547825178 % # 201403030213 HALB,
¥ F 201403030126
ii%ﬁfgzgﬂ*ﬂsj: o BE T 201303020127
89 E%%W%W& 2015 4 s K T 201303020121 | ¥4
AL R T B 18781952058
5 # # 201303020205
Wik 7 TR R 2B B, 201403100331
% %%E%Tm&,mmgi P WE# 201306030107 | K E L
= LR A 18702802975 ME % 201403100403 #
i T % 201303080231
TERT AT S % FF )i 201303080213 .
oL | ERUMHEA 2005 % O M6 % 201303080211 é;fzég
SO A AT IR T /M 201303080226
” %%%ﬁ%i% 2015 4 (BN +7E 201303010409 egx
71 % M R I e A 18683284072 T # 201303010230

335




% 4 4

72 11. 201303010331

ZhELik 201303020101

RAT & VE B IR
\ J& 5 # 4] B 201303020115
03 | % ikt (2015 & E
ég*(ﬁigzsﬁ/xvf F| 18408265939 % i 201303020218 | T H 7
F % 201403020111
ETHRE#T
%;2;;2; % # % 4 201303010408
EEHNTE N2 R
94 i 2015 5 £ 74 201303010422 7
+ A F Ryt g‘mwwnmo ~ A

%

#  # 201303010633

336




(£) W IARE L TAKTIERL
(1) 2015 F, HAE T AFH R IELTVERN SR E N#E

it TR GE
C LzxA

AFER > #E/ > RahEnEl

EARSKRE MR LIRES BT TEHEAIE
2015503 H 11 E 1446 HE: REFNER FH &
fTED RO M EE 9= e PAEsE m S— — ==
JRiTeR . EsiE e aEIES A TEHEIAr

FERFIREEIS H1IES (2F =R 1IBIDEMRERE T HEFRE, AELEHES
AbihiEt=FHBI T &8N, WIERENE TSI S IR TiEFinthE T2l
Ee T2#E T AL, FaEisE. hreEHT12 0SB, EfeETIE
T EENESEREHET TEIEAE I E TR T .

BT, thETRTVEEFEMEM AT e BESTEME © “fF L
Y AT eEA E, SR ErRREE PR RERRN]. 20135F, RIBMEEEm
T EFREFR, FEMETRERTRS-EFREES “METE” . wTfEthEns
TR TR Tl AE. SESFEERERINE. fih. EESHE2EER. &
HEIRT et EelE T B TIE A AMEFE . BErAEfinEaiey, S5ExTE
Yk, BEERIMEEHI—ERRIFRED, REELIERE. HRTIESRT 2mEL
IS EE MM T ME TR IEE SEE. 18t . TEK (EIEFTE
IR, EER TN .

ifeith B TR T B 2011 = EPE EPIS —HARHEE , B — it f
H. ERMHEEFEM, M2011F 711 B 20145 192530 B=FFZ b aTE—
EEFEIER SRR 165, 43%-

ik, BT R EAT TR E S Sl MRS 14, B, B
AbseirF|emul) b, HAemplst EigEEs . tAkEl sERsE . SRR, Bt
PRErEE MM Y =R . TiIRMBEE . tRTIReTSmI . MEERE
S FEFERT. TR SEEETIF. ke i EHiepiicn 8ial
SETEZEEEENTINES.

%, TESETAMLEEmEI TR L RME RERETE, ESMTENS
Efr S il T2 ImEE Efr S\ MERE . Ry B ERC RS IR ERE T
1 B#ESARE, $88TF ool B 7 TRIESIHMIERERSRERT
ik, BE T TiRIETIARRE, 00TEs AHE MBS TIE, BETERiEmA, <k
EEAEY” o HEERFIALATSHE TRZ B a2 FE SHEAMS
EFtEFrTE. G

(3R i E#iEED

337



2018 £, MBI LVHREIT TEHFIAL

FRIEE SEIER > FRIREE > EX

BREMSWHASKTENE "$—HK"

EH, DENSESEE, BEN175R. ¥ EF=S8EAHEPONTELENES WARTSHAL T 2E108F=msse NI RS, HET
2. TATE BFYETR. WFIRSIZOI SSEEIEILAE. IAEFEERAEVNEEST TERSESY, BEASKRIESEN "85
B

R TESW:

WETEREWIXEATH, —RFRONEERSHEETE, SNBRFSTEFESESVAFR, IERRTAXTEENSHEENSEERE, LIEFR
VRFEEERER, AR SRR TEEE, ATEER ST EERSFErES.

HOETRSUEFRABEEFR KOgEsIREE" Fy IR BISUNEstE, SI0AFHREELAEDRY, REIRNENSETRE
BisE. TREEARZEEURSERTRISEAEST. TEIEEYR. BERSHIShia. EERST SEFSSEIAE 7 HENESNs,; &R1E

FRESERMEESHTEHEETE. PEER. EREE. 5T, SERTESH. hH. BEERSNEFRAR A ETASHRIA T SEEanr
=,

ZEWEHE ENbESH, BCIEERER" ONFES] SETHRIRIASIT-2GFNFADE, SASREERETHETEDE" 890FR
2, NEERRSETRENEEFT: ATEEREIESNTERSTHNEFEETELES: EXNERRE. Exmasl. EXGEEER. ERR
ZRFFTERL. EREFFEI. FEFTUFANEASEL: EEERESTELRE ERFIESESERL. ERRENGRSESFROSHFNST
Fa: BEufEL. SENRNEERISISENEISRRFIMIEIIFREN, FEAWSUHE 0 SEBEE, AFNFSESING, SBFHEY
BESH/3. 2EUEEAS—HEITEXSAIMEFESIZ—, HET014R2017FAAEITEASAL SEREST—AFER HHiE NES
=EEl,

338



(2) EFAFH T IEE LT 2017, 2020 F # k@ 1 £\
INIE

CE AA X | English | =1

PEIEHE S WkEE e

TAESII

| iAESSieES

2020E18 20255128 (8£H4)

201750187 20195128

:

—m T | mm | W) ==

BEERA] | HEs | Mt
HICPE1801037552 TEHIESESILNIS ERFS0

e EE2S hBS%: 100000 Email: ceesa@moe.edu.cn

339



(3) FEMFR A (R #FITEL VT 2017, 2020 4+
IR 13 VI
CEZAA

PEIEAF TS

ras
i S

7 | English | B
| AEgieEn

FESBEAS (BR)

A
SIS RE S EFRN T :
HETE

20185018 2023128
m |l = == | e[ ==
BER | ZSs | Mt
3 FEIRSESINENS M0
RERAFEE2E BFSR: 100000 Email: cecaa@moe.educn

340



(%) KREMHZ®LL (41 5)
HEEeTHIR A1 ED

=2 £ & AEE
" WX A H EH ML BT 4 £
=3 (. #)
HAE R R LR R RE ) BRAE T KF¥H
1 - I E ) 2011,19(4)
ERZ RN (#)
2 ITREVHERFERAL
y | BETETLRBATEEN | e FERHLFST | 20118 (22)
BRI
EfwE., ZREE, /)
KRB EE TR | e REE A X
3 . IR ERRERE 2011,30 (3) ‘
bl X 2N
H e ke
/g, FEN, ZE
LrhsanaEnEaEe | N 5
4 ‘ £ EIREFFREGRER 2011,30 (3) :
5 R A o TN
A
2011Teaching
Course Construction and Seminars on Higher
Teaching Reform in Cai Guojun,Li Tianbin, Ju | Education Science
5 . . . Nengpan, Fu Xiaomin, | and Engineering 2011,12
Geotechnical Engineering o
s . Su Daogang Courses,Scientific
Investigation Practice
Research
Publishing,USA
EEZE, BEgE, /)
e L T e eI T e o %
N 8. ZHEFREEHRZ | 201231 (6) ol
= s AN
" F . h
MEIBELAIEN —= | 2RA8, KEE, T/, F X
7 IR EFRERER 2012,31 (9) }
T T E T 8, EME, EEFE e B
AXE R AN T TE
8 FARABEE Fiok | PEMEHE 2015,02:17-20
A HE ’ = "
. #HELH E, X X F X
9 E L2 X A IHREHREFR 2015,03:66-68.
B AR R RCE S PR R THERRERE -
T A K2 b # 2 B A 4
10 ﬂj\(%i%%%{% 7 KR A HEHFELE 2015,39:252-253.
ak:ikEid
A AR —EaNma 2N H L
11 bR E R (-t & 2015,08:69-72
iR 24 IR RHEE A H B
I % ORS8O ER
REEBGEZR P CMEL | KEE, R0, B TR # x
12 E g - FEoTdh., WEE | 20156 64-68 . N
) B S G TR
e XE
B2 RMEES R | KEE, AR, IX F X
13 THhEHREHFE | 2015,8,131-134 .
BAAREE y % > " B
m LA &S F LR 2016 4, % 2 #.
14 MR EEN T 61
BHF R BALR TERRAT % 25 %, 72-74
15 | A EAERBENE 7 BEHF L 2016 4 % 14 1

341




b X b & 3k .
. WA E fEE k4 B & &5
5 (. #)
253-254
International
Discussions about the Teaching 2016 b x
16 | Innovation of Advanced Steel | %@ % confere.nce . on 1‘
Structure Education  Science | 158-161 &=
and Technology
. o International
Innovative Research to Building ference on ® %
17 | Implements Engineering Course | & Vi & ;Zn N s 2016, 1-4 %
Teaching of Architecture Major ueation clence
and Technology
2016 F & £ F K E
18 RS E LT RENFEELR | ZEE, AR, & | POBRFA T LE 2016.4.29 X
T &t 5 & ., BT E A S # - %
FREZXBZ®
X&
R IREEYHFFLETHC X
19 TR EEESF IHHAGEE, | 2017(3):202-205.
HARBWEER S L& ’ N " ® B
20 ETRHHAMBCADZREWE | AHME. EatZ. ZE AL 2017,20(5):196-
% 5 4 4 ENE SEETT 198
)1 Ak AR A FE LR s 2016 £ % 2 #
Jm 2 =
%%‘(’?mﬁéﬁ' A «qji&}ﬁ%(ﬁ» P72-74
- T CDIO W9 T M £ 5L . TEEH 2017 % 27 &
BAEREFL ’ 7 % 10 3, P77-80
- ETHERENIREFRFH . Py 2017 % 27 &
A 42
U E AR - %8, P57-59
Training Mode of Innovative iAUI:,I:\SIA i9urnal of
2 Talents of Civil Engineering Junfu LU Sc?enceema 1cs and 2017 13(7):4301- Sscl
Fndgf]?r:ion Based on TRIZ Theory Technology 4309 7
! iha Education
- ETRIFEAERNANZHZF s WE R AFFR | 2017 £, 14,18
VES L TS o (GRAREHD | %, 3739
BEEEAGWMHB T IR LERAF
B TREE L4 | 2017 &% 44 %
26 | FAUERE——BRENY | $E o )
EZBHT L TE FAR, peron
“BAEM IR RERES K 2017 % 3 #H
27 | MR X1 b EERHE
AR AR P14-20
R T2 H A AR HF IR K
28 %%M;Jw ¢ N Fik FEHFHKE 2018,27(3):52-56
A FREINART
2018 47 A (2018
PFC EMMN T R EEH N F . = . )
29 S5 S o & KA LEHE #, $354587
L 4 N RL
ST #, 178-181)

342




R&HH

F N
" WX A E E# I 4 #& 4K £
= (£, #)
ETHSSIZERATHAFEE 2018 £ 9 A # 37
30 Gl FHE®ME
AT B Rt £ e #1, 235-236
2018  7th  ICEA
Comparative Study on the International
Teaching Models of Trenchless Conference ONn | 2018 4,2 %,30- | EFF
31 Jiwei Wen Information, .
Technology in Chinese and Education, and | 35T 2
American Universities Social Sciences
(ICEA-IESS 2018)
ETHERELZHENELTE 2018 £ 12 A
2| FETE  Een. 5. $5F | FERAHY
L FHR 27(4):73
ETHILEANRERALRHK 2020 £ 5 A | ¥xX
33 wn o Fih, EKE LHEHRERER
ok A . FHeh, HEE 5 MRERER 39(5):64 -
AEFHBAGHSLENERT | HAKE, kR, REZE, 2020 4 12 A%
34 THRBEASERE
KR BB, Fhi > i 37 % #12 %
(L “mETm”
35 | TRAFNENEXZHBAILE | &2 AL W ¥ K| 2019 £ 01 A
# it &)
i\ ’3\ HE , \/I—‘
36 | TEHZEF LR z TAELGRET R ZEIAARMN 2020 4 09 A
(ARXHFTEY LRh“RERER
37 e, EE,ELT F T T 2020 4 07 A
B R i
HET OBE#HFHEANWAR T
T T ek ERE |
38 | HAREFRIT——URFAZF - mEHEAKT 2017 4 04 A
R TAE £ ]
Nl i S R AN
39 " ﬁ—;: 72 2= A5
T - AL, E W MREHTHAA 2017 4 04 A csscl
ETHEIANANFTZEIHE
B, EW, Y H, T
10 | FEGFRABRERLES | o EERAHT | 2017 % 04 A
F,RE
#r
ETHXRGENIENEEE | HFEH X EW T2 | SRHFELEE
41 | | . ) 2016 £ 06 A
R i %

343




Rz R ER:

TR d s
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Manufacture of Intermittent Karst Spring Simulation Device

XIAQ Xignoowan,  CAT Guojun, YU Xiuging
{N.u‘l.im'l.u] Geolagical Engineering Experimental Teaching Demonstmtion Center: College of Envimmmental
amd Civil Engineering: National Virual Simulaton Experiment and Teaching Center of Gealogy and
Geatechnical Engineerng, Chengdu University of Technokigy, Chengdu 610059, C]'I.i:l'lﬂ.:l

Abgract. An equipment for olserving the intermitient Karst spring was mamfactured as an invention. The scheme of
the experiment, strscture and hmetion of the implement, the mainly technolagical indicators of the device were
introchuced, including the experimental appearance in the working tme of the equipment and the experimental data
prowessing.  The importince for the experimental teaching of hydrogeology experiments was imdicated in the text
Comparing with the past experiments] course of hydrogeology, the importance of the new device is appaent. The paper
gve impetus o the development of the laboratory construction, and which played a eritical mle in the inmovation of
experimental aching.

Key words: hydrogeoalagy @ inlermitent Karst spring ;. device manufacture ? experimental teaching
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Development and Application of Hydrogeological Experimental Device

YU Xiusfing, CAl Guosun, FU Xiso-min, XIAO Xian-vuan
(State: Key Laboratory of Geohazird Prevention and Geoenvi Protection, National Experimental
Teaching Demonstration Center for Geo-Engineering, Chengdu University of Technology
Chengdu 610059, China)

Abstract: Hydrogeology is a practice-needed subject: however, it is hard to carry out the wild field practice due to
limited objective conditions. Thus, it is necessary to strengthen the laboratory practice, to make up for the insufficient field
of internship. With the support of related apartment of school, the hydrogeology laboroatorial center for geo-engineering
designed and manufactured more than 10 species and more than 30 units (sets) of new equipment. On this basis, a
ber of new i experimental were developed. Through practice, the harvest is to exercise and improve
the quality of experimental teaching and the capabilities of experimental teaching were improved and trengthened, which
accelerated the progress of construction of the laboratory, provided a new path for consummating the experimental
teaching system.
Key words: groundwater) experimental device: hydmulics ! isotope : hydrogeology
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Development and Application of Experimental Teaching
Instrument for Rock and Soil Mechanics

FU Xiao-min, SU Dao-gang, CAI Guojun, ZHENG Hai-jun
(State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, National Experimental Teaching
Demonstration Center for Geo-Engineering, Chengdu University of Technology, Chengdu 610059, China)

Abstract© This paper introduced a set of mechanical and multifunctional instrument for rock and soil mechanics teaching
experiment, which is constituted of three systems ltwo loading systems in vertical and horizontal direction and a measure
system. The instrument is suitable to be used for experimental teaching of rock and seil mechanics in room and field, such
as concentration loading and tensile tests of rock, deformation and strength tests of the sample in regular shope for all
types of rock and soil under the pressure or direet shear stress, and shear strength test of non-regular rock sample. The
performances of the instrument are proved to be very good by the application in teaching experiment. The instrument may
also be used to the mechanical p
Key words: rock and soil mechanies; expenmental instrument s instrument development and application

of rock and soil in actual engineering.
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Reform of Teaching Content Selection in Geotechnical
Engineering Investigation Internship

CAl Guo-jun, JU Neng-pan, FU Xiao-min, YAN Ming, SU Dao-gang
( Suate Key Lab y of Geohazard Prevention and G i Protection, National Experimental
Teaching Demonstration Center for Geo-engineering, Chengdu University of
Technology , Chengdu 610059, China)

A e

Abstract; Comprel of college students is becoming increasingly import G hnical
engineering | P t which bles the students of civil engineering
( grotechnical engineering ) , and surveying technology & engineering ( engineering geology ) to master practical
knowledge. Based on the reform of geotechnical ongineering internship in Chengdu University of Technology in 2009, the
characteristios, content identification , reasonable arrangements and the assessment of practice performance of the reform
in geotechnical engineering investigation internship wero analyzed. The practice proves that the reform in feanible and
achieves some succons,
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igation internship is a very imp

ring investigation ; internship; geological engineering
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“One-Three-Five” Practical Teaching System for Geological Engineering and
Civil Engineering
LI Tianbin, CAT Guojun, FU Xiaomin, JU Nengpan, YU Xiujing

{Natiennnl Experimental Teaching Demonstration Center for GeosEngincormg,  State Key Laborutory of Geobazard Prevention snd
Geoenviromment Protection.  Chengdu Ul ity of Technology, Chengdu,  Sichusn 610059, China)

Abstract: In the new situation, in order to better focus on emphasizing students’ practical ability and creative spirit,
we combine the training philosophy for Innovative talent of geological engineering& civil engineering , relying on
the State Key Laboratory and national expernimental teaching demonstration centers(Chengdu University of
Technology) , form a sound practice of teaching philosophy and a comprehensive * One uniform, Three levels,
Five training” teaching system for geological engineeringd: peotechnical engineering. After years of practice and
exploration, " One-Three-Five” Practical Teaching System for Geological Engineering & Civil Engineering has
achieved remarkable results it has to develop geological engineening and geotechnical engineering students
practical ability and creative ability to lay a solid foundation .\When working on large projects construction and
geological disaster prevention in the complex geological conditions.

Keywords: Geological Engineering | Geotechnical Engineering; Practical Teaching, Model and System
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Design of the Hydrostatic Pressure and Vacuum Gauge

ZHONG Min, XIAO Xian-xuan, LIU Yang, CAI Guo-jun
{ College of Environment & Civil Engineering, Laboratorial Center for Geo-Engineering,
Chengdu University of Technology , Chengdu 610059 , China}

Abstract: This article describes a test apparatus which can measure hydrostatic pressure in the indoor environment. It is
the " hydrostatic pressure and vacuum instrument. " The instrument can be operated when the liquid surface pressurc is
greater than, less than or equal to the atmospheric pressure conditions. The test person can measure the liquid pressure
at different locations inside the liquid. Through experiments, students can better grasp the basic equation of hydrostatic
pressure, understand some important concepts about the pressure. By the trial, the efficiency and effectiveness of
experimental teaching are significantly improved, Tt has a certain meaning and significance 1o promote the practice of
teaching.

Key words: hydrostatic pressure; vacuum; design of experiment; hydraulics
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Research Laboratories Carrying on Science Popularization
Activities to Improve the Scientific Quality of the Public

CAf Cuojun, LI Tian-bin, FENC Wenokat, 1l Hoi-hua, DU Feng
(State Key Laborstory of Geohuzard Prevention and Ceoenviconment Protection

Chengdu University of Technology, Chengdu 610059, China)

Abstract: Science popularization activities have an important influence on improving the overall quality of the Chinese

nation K ging the enthusi of loving science for the youth, and the general public can get benefit from

technological progress brought by research laboratories scientific activities, which will help enhanee the public awarcness

of innovation, improve scientific literacy of the public, create a social atmosphere of innovation and cultivate reserve

talents of science. The State Key Laboratory of Geohazard Prevention and Gecenvi t Protection in Chengd

University of Technology is one of the bases for science education of country land resources. This paper introduces its
effective manners used in science popularization activities as well as the characteristics of these activities over the years,
Practice has proven that these science popularization activities are very successful and popular 1o the public. We

conclude that research laboratories may do well in public science communication, and we expeet 10 further improve
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ABSTRACT

Thie ke e isnprove comprehensive nabional strengih is i iraimmg more innovabve talents.
Al present, the ha:'hmg mode of China's awl ENFineerm g forases on poaring ithe
knowledge, which leads o the dissociabon between class and practical case. As an
innovation ool TRIZ Hmnq' has been ﬂ'ﬂﬂf used 1m wm’]-dwn:h’:mh-rru‘m'l‘mwﬂ,
there is scarce analysis on its application m maining inncvative talents in universities and
collepes as a fraining method of mmnovative thinking and mnovative abdity. Regardmg the
shartage m raming cvil engineenng talenss, this paper based on RIZ Theory. proposed
traming methods of innovabve lents of Chma Chll Engmeering: Strengthendng the
ﬂhﬂﬂﬁmldbﬁi‘lmgrﬂﬂﬂnwlmpmngtﬂd on TRIZ theory; Imitial the course
af TRIZ Inmowation Th for civil engineenn A ng TRIZ imbe ciwil
engmesring class; 'I!?u;-;'rfﬁ_ TRIZ I:'.lnunn:l.!‘::| plat l'l'l-ﬂ]ﬂh pmqaﬁﬂ_ :mm maeghid;
Bailding the software platiorm based on TRIZ theary.

Eeywards: TRIZ theory, crvil engineening, innovative tabent, training mode

NTRODUCTION

For the past few years, with the rapid development of scienor and technology, improving self-mnowation abilehy
and establshing a new irmovation nabon has become the key o improve the comprehenstve national strength and
thus enhancing the China's competence under the wave of worldwide soonomic globalizaton, To innovale is
rl:fﬂ'n'a.ruml‘hwmpt}'lﬂk,mnnanbhrd:mﬂmttmm,:mmnm&nﬂmﬂmt methods.

5o far, innovadion scuenbsts from home and abroad hawe concduded over 300 kends of innovation methods,
pever 100 of which are commen methods (Chean and Houw 3103). There are many naming ways about mnavation
methods in d:ll".l'l:rml:nuntrﬁ:rh:lndms_ﬂt:rmmtwemmrmm thee stakes, irmovabve engineering fechnical
mthod or mmﬁ&mldlng and ideate wchnical meghod in Prance; innovabon ERFIneenNE SCiEnor or wlealbe
iechrical method in Japan; and mrovative ability technique or expert iechndqoe in Fussial(u 2005,

In 1582, Pwicky, the Sweden astronomes, formulaied the morphalogical analysis with the applcation of
miathematical prmuhh\:na.nd:mﬂ:um‘hnn l]'hmn' dl.lnnsli'-e wd‘unﬁ_ prooess of LSA rackets (EDWARD DE
BOC 15495, In 1963, an American company ramed Flortaiwale researched and found the method of Pattern,

£ Awthors. Terms and condifiors of Creatrve Commons AttribuSon 4.0 International (O BY £0) apply.
Comrespondenoe: Xiaogiang Xue, Stete Koy Loborofory of Geohazard Prevention end Geosnvimnment Prodection,
Chengdy Lindeersity of Technology, Chengol, § 10053, China.

=] lujunfu@126.com
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Discussion on Debris Flow Experiment Teaching Reform Mode
Based on Combination of Teaching and Practice

CHANG Ming™", 1El Chun®, CAl Guojun™®, ZHAO Baofeng”, WANG Maolin®
(a_ Cn"t.-gt.- of Environment and Civil E.El,gitltft?ﬁtl,g; b. National Demonstration Center for Expter'llllteu[al
GeoEngineering Education, National Experimental Teaching Center of Geological Engineering &
Geolechnical Engineering Vidual Simulation, Chengdu University of Technology, Chengdu 610059, China)

Abstract: In order to prroiwle the reform of traditional t-_'tpter'ltll-.-u[al [teu:h'ulg muede amd meet the needs for talents on
debris flow prevention and mitigation in modem society, this paper discusses the reform of debrs flow experiment
Imn:h'mg maode in way of the itl[t.-gm['lm of indoor mlf-dt:-s'lgu t-_'tpter'l!lu-.-u[ and classroom Imn:h'mg- which aims at the guﬂl
of debris flow t.-x[n-.-r'llllt:tl[ It.-u.(:h'lug [hmugh Lhe way of [tem:h'mg mode and demonstration of its results. The reform of
debris flow t.-xpt:r'mlt.-u[ [t.-u.(:h'mg model will be carried out [hmugh five Item:h'mg sleps “te(:[u.n-.- upteuiug- CAsEe gu'lll.um:te.
theoretical analysis, independent experiments, resull feedbacks) and two resull demonstrations (competilion promoling
leaming and score promoting leaming) . The teaching mode proposed in this paper has been successfully applied in the
debris flow experiment course, and has achieved good teaching resulls, which proves that it has high feasibility in the
debris flow experiment teaching reform.

Key words: leaching reform ; debris fow experiment; teaching model; self<lesign expernment
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Pumping dynamic experiment instrument of confined well and

experimental teaching of groundwater hydraulics
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Geotechnical Engineering, Chengdu University of Technology, Chengdu 610059, China)

Abstract: “Groundwater hydraulics™ is a professional core course, which plays an important role in the training
program of groundwater science and engineering. The experiment of groundwater hydraulics is a practical link of
groundwater hydraulics course and an indispensable important teaching content. To enrich the content of the
experimental groundwater hydraulics is the key for enhancing the teaching quality and the deepen informing and
innovation. Pumping experiment is one of the most considerable contents included in the experimental
groundwater hydraulics. The pumping experiment in the field has the disadvantages of long time-consuming and
non-intuitive phenomenon. Therefore, the laboratory has developed a pumping dynamic experimental instrument
for confined wells. which can be carried out in the laboratory to observe the groundwater movement state and
dynamic characteristics during the pumping process. This paper introduces the structure. function and working
principle of the instrument. and analyzes the test phenomenon. Compared with the previous teaching contents of
groundwater dynamics experiment. it is of great significance to bring the newly developed pumping dynamic
experimental instrument of confined well into the experimental teaching content, which plays an important role in

Wi A 2020-06-29

EE€TE: F%E S8 Fiite 0 38 (SKLGP2018Z023 ); PUJII4 2018-2020 @& # A A R RAEF W AU A (JG181002,
JG182020)

BT Bkl (1985—), B, JIWFH, W, EoEc T, FEM K O R S TR,

E-mail: x1aoxianxuan2012@cdut.edu.cn

BEEEE: KGR (19m1—), B, ICTEN, B, S, AR TR T KRN S TR EMNE F4T, FEMI T A 5H]
W TAE.

E-mail: zhangq@cdut_edu.cn

AEHIMKSSEWL S TRANDFELRH T (BEES, P

i)

356



BB ESTH
2017428

HREBFHAR No. 1

Journal of Graduate Education

Feb. ,2017

XERE . 2095-1663(2017)01-0083-05

MPERE T EEFEXEBRRERHE B L OSSR

ik & W' .Elmar Schmaltz’ ,Stefan Steger”

(LEFAS TATEFR. g 200092:2. A XS BER RBH. BHH.1010)

i E:UFENEANIESROBRLARTHNEEES SHAARAARHL REGLEUFENERA
FEFE—ESRE. ANAIRBINRATRAFT RAVIBMBLEEFRLFARESIRL . RER
B SHESHFBFNEI A AN FRBLENERAL TR RUEARREUFTFLERMR

AR RN
KEA PR EIERRE O
FEARS: G643 XRERH: A

BIEHFLTHESFAENEFEMR . B
EBANARAEBREGR-TEXBFHFRE
BEANXANEERKERARNSHENEER
& BHEFRFOERURERBEXABRTFAR
AARSKENERAR At BLEHRFEHTH
BEFHARBEENWNARZHENNERANE
W XRREENTENBALRET - FHBR N
RUFWS OB FER WHE M. R
WP ABATRBRANED . FHBLER
ARERD BRNEEEFRERANE L EQWED
MER HIEMESRERRB T EAWENN
BEFARTMTARME. ABFNEERL S
TENPIR ESERRAAITHEEIANNT
BIFEN EEBREBLRIBE "2AZHH
ARBINGTARARLBIOAR " QPAMNE .
REEBREMEB IR XN IR RRAE. B
"BEFUEEFHARFALERRN" . ZE
ML XHELHRLEATE S XA

HMBE M 20161026

—MNMEREHBNTRAR ERFAS LA
ETHRARIBATHRE MIMRRLHR
AWHAE . BEMBLIEQARXHFRARM
B LU XERERREELE RFAIN
FRERRIFEOEN FERNFERETNHA LM
HEBMHAR". AT.SEHRABRMAL.R
EESTEUWENERTRANFTREEE. ET
I AXESER 2015 FERBFE BB A BN
—FENREEREH EBAXRBEAS G HE—D
HRER . ZE XEFEROBTEERARL R
ASFBLTENERERSHYFE N ZHNAE
KR DUANRESLERENIERATHRER.

— FRELEBEFEALRIT
M99 ERBHB " MERTH#E". B 2003 F

HAARAE ) BE 2000 EMFRXERN". &
2E CBFAAXANHERRZ LR KN —

R REH 1985 ) L UBEHFHA BRASLIRIESRBLTHRE.
RM(1975). B IHMEA BFAL LA IRSREE B
BLRA: ERPHAREENE L MATE Sheger201501) : D ES R STHR LSNP 24030 0B (52-2015Y0509-017)

MRS TERFRABIR R IR E LIRS (BEHF, $X

Zil)

357



BUE RIY
20094 3 A

ABEIAEER(HLHEM)
JOURNAL OF CHENGDU UNIVERSITY OF TECHNOLOGY (Social Sciences)

Vol.17 No. 1
Mar. ,2009

FAHERTRERFREEMENHLRER
—URAET k% H
IXF, BmEt ERE #4300, B AL

(LABEIXE FRHELRIZFR,AHA 610059;2. RAEFKE

B B A DAARARUET ARINS

W, RBEIXFRADREATE-FENH.E

BEK, A 610083 )

FHPRART ZAFHTEAIAHAT 242
AEREHENH KFTEHFHENH FHLER

BRHAH R REOFETERY, FETRASNHGEARREAL - LAM LEABREH

FRHAAERF & —F0B A - ML,
XA AN FREL F o4 BA5 D

RESES.G642.47 XAIFEE:A

—BWFAHERER TR HZ
ATERENA WO EY

Al RENREFHFC AN HEEFT RN
RESRERM—MARBHE. VB Rt
HER B KR AR DA R B B EK .
NERBIK. ELRMFEREET “DARE,
FRHERTERFS

dbE
EL

P fangartas
4 T
E

;‘%

XERE:1672-0539(2009)01-103-04

RARDKEFT BT 1ol Fr R 2N "
BT

TR gy G 45 30 03 1 8 B2 B 2 A IE
IWHKZAER M E AR E LT XA R R
U RCBUE A 19T 0 R i R [ R
G LR IE & B X b3k [n] T e
B, FRRFREHEBENN, AR A EELR
R AT TR TG R B A R AR DL Rk

& R FRE ML HI SEhtE IR AT — LA B ER R T K A 451

ENTF, PXXAL)

358



WIELRE
(%% 299 1)

RAKE

ADULT EDUCATION

No. 12 2011
Total No. 299

\LLLe

&

hd

R 2 A G B e A
o} 3k ) B

A &

(1. WA IAYE G A TRES, WA 610059; 2. WA BAklEshe, A 610068)

[ E) 41947 % BT FRELFR-TARETRA(HOLRFR)AR, EAKF AN LT
LaA60 $4OA L HaAIMS, YR8 ARNRAML, PEXRFEULKTARNENE, F
THEEERDRFANLRTHRABE, FEREAFRAERBOKF LA LKT.

[#89A) £8; 4 28 F; B F

(FEA%S]0649.712  [UHHFIRE]A

= REAZEULHENHA

| ERKENO LB TRE

SN BIEH KR, K EREE R
HPEEH R LR, B B B Bt
ROBA, EHRE QL EZR" Z R0 E R
B R B BB B A B
AL B L B 1 5] — B AT, R
D FHHINEHE MBS MR Z AT, B
TERAJIFEORM BB AE . B, R KA RN
L E B N R S STHTNER S iR

2. £ R0 LR RAE

KRS KFBAE 00D BT TR
CIEBFS T 0, JEE R T 5 1 0B F 1R R A1)
IRBRASHIIR AR, LA FARR B B, 2 B

[ZHES]1001 -8794(2011)12 - 0127 - 02

FEREe AN ER UM LSRRI IRE, M A
FENL RS S BB RS S,
UIVEER R L SN ) S E SN
WO AE, REQLEFHRENEFE,
ST 54 RIS 3 KK

3. % LAt 4] LB H IR R AR

SR KL — FF 0 U 5 M 87 D B
I, REM LB IGERES 2. —FMRER
S A S A SRR O, G A ) U
5, S0 BB R & A 55 TR S v
ISR R A H AR BE S, 75—
PRI — 2 R 30 A
SRR B RO, AR Al L
HASERENONBFRAIRHE

4, M) e A AR X

EEXFEUIHBHREENKENET FES, Pxxial)

359



() REFRXRK

A4 A

(73 3®)

BEMEBRRBEFFIR (7330

);—? TR 2 #H EHA B B JH| A& (XA | £E
L | AN A E | 2011 2 o
1 ﬁiﬁﬁ” EoA N E ZL200910058151.1 ifﬁ
KR EE A
| s | =6 % 2011 %3 Jotoroasssona | ERF
BAHEE | xE A ' A+ A
R LR | R pa, | O1FS 5 9
3 4 Ty ’ ’ i Z1201020259218.6 _i':]?ﬂ
BB %R
AW EY | E; R RIL;Z | 20115 6 L
4 | BEXLEE | TE T AF; ZL200710049870.8 LA
ik 1B K A
S
sy | ppe e | 1T AR %
5 ™ =, T/M\ ” ZL200810045919.7 LA
10 A
BAETIR | FHEMNK;HE | 2011 F o
e b - EES 3
6 | X HF | 4G E S 7 ZL200810045254.X
: i B % F|
* /N 10 A
—HEER ﬁiéﬁji 2011 % NS
7 | #AkLnE guf:;%ﬁ 71201120024267.6 ;E%%J k%
wrpgg (- 11 A . 5
wE
8 B 2 o E ZL201020135847.8 SRR | AR
2 WA ' MEA | &£
12 A
: E B xR E
E K ‘
9 zg\iﬁiﬁi e8GR o ZL201010105766.8 %A
P 2 Wk EEE, A B % A
n B % A

360




z TR LK EHA A HE A5 XA | £HE
B A X e
R 5 N 4 F?ééi 2014 £ 7 o | AR
N TR ;0 ARG EES
10 | [ & B = i W T ZL201210566785.X o+ A £ 5
iR &N & ’ A 5
TS
)= ﬁ'ﬁ\ \ H NIRAN
BV B B R _Tjjt\jﬂ:f; 2014 £ 9 A% %
11 g;%% ; %;}E . 71201110334136.2 Eﬁf;ﬂ
EE; B
—MREER | KE;F®; % | 2014 F o
— . - ERX
12| mBEFHY | HE; EL K ZL201210201870.6 o+ |
MEE T 2 SCHE 10 A
HZE; #A 2015 £ 5
AJEFHA | RN EEd
13 B | [ E g ZL201310293699.0 o |
A
T #
. B StkE; R | 2015 5 U
14 ’%7@# B . smeE, 71201420689178.7 | 0B
KBEE BEA
T A
ﬁﬁﬂw‘% T H;EYE | 2015 F 8 e | AR
KeEmE=] ) S # .
15 P R EE; R Z1201310240415.1 ey 4 E
U BRI A #
xE
T A R
ZWEE | REE;E | 2015 F 9 .
16 | AX|ZEFiE | &% K85 ZL201310690085.6 o |
Rl R R | Bh;% ;A& A
—MERR | EN; ¥, %
X 2015 & . A
BREABR | #;FH0R; B EEE
Vlmnsk | wom || POORIOTSERS gy |22
&N = 4 B
— F ik X " .
18 | L ERE M PRE R 2015/12/9 ZL201410005861.9 A%
o 7K [E] & B & A
= MR AT
AERHY 2016 F£ 1
RERFEL | ;KM E ERE
19 g | # i ZL201310373672.2 = A

361




z TR LK EHA A HE LA 5 XA | £HE

— & MR 2016 £ 1

Bt IR EL | PR E K AR 52
20 SR | B R . ZL201520794698.9 0 5

EE

moEoE E | FREJK; M | 2016 2 o 5
21 | VDTl &% | ;2 AR, Z1201520829610.2 :%;ﬂ

i EHE A -

AR D 2016 & 2

RERKLE | 2, &M, T EHES 3
22 201310372969.

T R | IR - 2 e - P

— b E R 2016 £ 2

P | BRE KK E EEd
23 A—— i ZL201410079438.3 LA

%

W= 2 & . | 20163 o s
24 | HHIRE A ;ig{f " 71201520905921.2 ;iz

o EE A A =

AR5 T

itxﬁﬁf{i BRIEIJK; K | 2016 £ 3 .

MEHE | B
25 T ;N AT ZL201310594350.0 £ |

S B s 47 s R AR A

Tk

FARTE | e m s 7 | 20164 3 .

AEMRE | EEE
26 T % WG AN ZL201310594350.0 = |

S ;177 A AR J=

77

ZebEW | 2ALA;HFR; | 2016 F 4 53
27 | BHEEARR | EHEMKFE ZL201310733070.3 ;Z%%J

BEE 8, 5ER A

—f A =

2016 £ 4 .

EHRHRA | K E;FE; T 52 #
28 \ ZL201521027662.4

BilEET | ;2 AF 5 A £ A

R &

—MREX | BME;E) 2016 & 4

RERIMERE | Ko, k4% EESd
29 Rl | o e i ZL201310478435.2 B A

—MEXE | EaE;H 6 EESd
30| . } L201410477023.1

sy | mere | OBF4| 2 77 % 7]

362




z TR LK EHA A HE LA 5 XA | £HE
PEE 5
—MERE | PR &;E 8 | 2016 F5 3
31 | Rk | £, F k&% ZL201521068289.7 :%;ﬂ
A | ER A -
— b T A 2016 ¥ 6 o
v o 2 | B KB R SE R #T
32 if‘émﬂxﬁ e ZL201620088608.9 ey
xE B
— R M T K 2016 £ 6 o
X Y . 5 %
33 | NEA R §§ _f%éf ' Z1201620088607.4 ;iz
gHEg | A =
— MM T K| ZFHF;EW | 2016 F6 3
34 | REEFIEE | B R KA K ZL201620088606.X ;ﬁ {,;;’EJ
HHEE | B A -
—hake 2016 £ 6
- BT A | AW, P # 71201620088550.8 52 #H
FEERBURE | R TR ) A £ F|
2 A
xE
Vi Wi
FFE M | ENGERKE; | 2016 F 6 %
36 | WA ES R | KA ;X ZL201310403677.5 Eﬁiﬂ
M-t EET | BEEY A
&
s | R BB RE| 2016 FF 6 N
37 ;ﬁ‘jﬁ”'&ﬁ %;ﬁ}%i;)ﬁ 71201521064110.0 ;iz
il A
—MEEF | BEK; P 2016 & 6
L4 HFE | F;5K L H,; 52 #
B ikl | WiE S . 2L201520945397.L 1 4 4
&RE HOE R
g | TRERE e o
39 | KB AN AL ;5K 5 ZL201620089149.6 FRH
" ;W E A £ A
xE H
R;
—MBETE | FEFEE, 5
40 | B | =F L, F5E; | 2016 F 7 ZL201620199409.5 ﬁ#%}]
BERERE | BENE B &

363




E TR LK EHA A HE LA 5 XA | £HE
Y E Rk ;R A
R, T A,
S
T EE,
—MENE | FF L, F5E; 2016 £ 7
AwEEy | BENEH & 52 #
41 S i ZL201620200293.2 5
L EE WE; T EE;
BB
BEE;,EM
o m e | TR F | 2016 7 N
42 %fg;ﬁﬁ R, E ZL201620044528.3 ;iig
AT smas4 | A
® Y
—MEE | BRE K S | 2016 £ 7 o
v ExX
43 | REfRhE | kK EHE; Z X ZL201510092058.8 o |
PATBIEN | R TS A
— M EERX | ZEH;Z K| 206 F7 o
L ERX
a4 | BEEAER | 8 RHE s *E ZL201410655803.0 = |
i % A
H e 2016 F 8
AEHFEK | Z= R K EH EEs
Plangs | F%E 86K £1201410654658.9 % A
A
i
1] B M
. By AP
EH T 2016 £ 8 s
46 | "M 51K %ﬁ%'}’ﬁ ZL201620089323.7 Ui
s | BGEME AR A £ A
WS R LI s A
T,
xE
A EEF L
WEE,; T, 2016 & 8
—MENF | ENEH X 52 #
47 N e ) ZL201620199134.5 A
T % E A
B
. BN, FF | 2016 5 8 s
48 M‘i‘% SRl BPE P 212016203120485 | 07
NEEE BLA
TR H

364




E TR LK EHA A HE LA 5 XA | £HE
B R E R 2016 &£ 8
v | WGEHEE;H 52 R #
49 | — M EURE 2 . i ZL201620231818.9 £ A
A 2T
Il x & | 2016 8 o
4E A 5 FH F
50 zﬂiﬁg X Al AT L ;B 71201620221025.9 : ij,z;
- At A -
Il x & | 2016 8 o
W E A A A 52
51 ;T L E ZL201620219335.7
VE RS A £ F
BA) SRR IR A A % A
Y LB EL ;xR | 2016 8 U
52 2‘2 GEESa Al 5 /N 53 71201620218580.6 ;ﬁ ijg
- = A -
Bl 0 & | 2016 8 o
F v SIS
53 g;;ﬁﬁu N ;3 = 0 £ ZL201620219376.6 ;iz
- #,5 A X A -
54 ARG A B R e ZL201620152780.6 ik
o & 2K E A ' A £ A
B AL B e K
— ML | XGERM; T Z | 2016 8 P
55 | mAl REH | E ExBALE 71201410377944.0 Eﬂif o
% ik FARFR; A
5
BT R | 5 El; 7 & | 2016 £ 8 5 3
56 | W E R | N, Z/0FE 7L201620219305.6 ;Z%%J
% g M EY A
o | B L R R | 2016 £ 8 o
Sh-ARIES ’ 5 %
57 gﬁ e Al % N5 g 71201620228393.6 ;iz
2 HGH A
Il x & | 2016 8 o
T y 5 3
58 ;i‘fj % R AT L F Z1201620222194.4 ;z izj
- TE;RKLE A

365




z TR LK EHA A HE LA 5 XA | £E
R O U o
% Y 5 JH %
59 ;ifzj % M & 2016 *8 Z1201620222194.4 ; ij:
- FE R LA
—FEEMN | X KT E 2016 £ 9
TR A B9 | e FE /N G R EEs
O\ g yre | W . ZL201410293747.0 | gp 4 5
bl ;40 3%
—HARE 2016 F 9
TRAERE | AR K5 E ERAE
61 PRASSOUNS B i ZL201510198764.0 LA
— Fb % B 7
BH%EE R
e 4:hk ., | 2016 59 o
62 | ¥ — K& ;f E;; 15 l?é ;i 21201510098055.5 ;ﬂi—j
ARsay| A
Eil~ &
—MAIH | Lo o
. xF; T HE; | 2016 F o
63 g;ﬁg;ﬁ;ﬁ =S }f;ﬁﬁ % ZL201620398946.2 ;ii};
. PATR 10 A
A%
—RHAELZ | Lo L, . | 2016%F 1 3
64 im\ﬁﬁ%? A ;%@m{;f ZL201620534819.0 ;iz
RKE 11 B
Bk, RO
R KRB F
SHRRNE | 2016 & s
65 | Emm e | ﬁ%; s 71201620360734.5 ’i}ﬂ’%ﬁ
Wt F G R HIE A A 12 B A £ A
T EE; BAR;
BNE
— AhRE R
%ZEEE BAEE R 5 A 9
66 e e 2,2 HE;H% | 2017 & 71201621435493.2 )
HRESEE - A £ A
L S
— M TE | ESEER
¥OFES | E,EXE;K 2
67 | #EERE | LE#IAMA | 2017 F ZL201720314580.0 ﬁ%ﬂ
AN E | BEHEE
HH A =
N l‘.‘, N4 ‘\_UEIIL?/ . 3E & r—\r /“
68 gigzz %iig; 2017 & 71201720314579.8 ; ij,:;

366




<

ERIEES

ZHA

AR H

TH 5

El

%

ARH R R

SRR
BT

=

=4

69

ERFHEH
ey £
WHEER
BE A

I R 3 1E]
F,EXE;K
SRR
e M BT

=z

=S

2017 &

71L201720314556.7

sl

70

— MR
M+
fb A B
&

T REE;
HekE; &b
B EAESG K
TR B A
#; B

2018 2

H

ZL201510339019.3

HES s
B & A

71

R EA- B
R MRAE
MWEBRZE
BEERAT
%

Y ke A
s RN
K AE&W;
KR A& wA
Nl; #&FW; £
Jid

2018 fF 7

H

ZL201510416567.1

EEW 4
ARl

72

VR 5K 5K
F R EIEK;
B/NE A E
E; %% 4
;B 5% B A
B H L E; 50
&

2019 FF 4

H

71L201610064618.2

& %
ARl

73

KI5 ) Bk
EHRANE
PR = F7
*®

EEF; HL
):él’_

2020 12

H

71L201910482235.1

EES
B & A

367




HHFAES

s Y W Ta2206 Y

® WL H e P

2 OW 2O WU (R

%W A MGENE ISR AR R I
#2008 | 00A8AEL )

LR i 2009 401 16 1] h
8 KR A: REBA T RS

BREGWM 201 FEO2 3116 H

LAMBITAHRMN S S AL AN EHERBE, ALRTEMNK, SN SY
HEDWELELEF RGN, THIRAKANEGELAILILN

EY UM HUBEA =5, AT EQLY, FHRARSREBFAELL LEW
MEETHMFES. AR PEHEEF 0) A 160 gidim, AU RMF0N
IR SN 8 BT 0 At

$HERE G MRS E R, TN, My, L. b KU e
CUMRANAR LAY, LB, RN FRalaFiircd L

we \2) )/%'

Mo (R

D\

EWRE =B (FRERNL), 2011.02

368



TS DT D LR

y, 3 el IR T

dWE B R BB REWE

N~

®ooH A e EEE e

..:J

HFoOM T 7L 2008 1 039167

TRIMpEFLU: 2

b

[¥3]
-
|

N2 £ Nz B 29 |

 f R A REHET AR

FEAEH: 20 mMEos {H

A K EE AR R E B b EAE B AR AT L AR P R, AU AL
HAL B LR, AR A AN AR s,

FFAAEFAETA S-S, P FaRE, FARAN SRA-FHERL D
M A e, AS AR A SES R0 ] iy DT, REASE RS el 1
CRUE N INCEEE EEl = E e o 2 (U ST

i B A A R M R, RS, A, LA B, S5
FAARAE AL S A, B MRS FFWaa SRR L,

; Eﬂé\i)}}’;’

W13 ot A

BERAENEN (BBEESE), 2011.10

369



ol €

e e

g '-‘ o o4y 1447568 &5 . S E .
L R

,‘.’[»JI.'IG&

¥ o
&t

&’ W & F Ak 45

Yo WE O B SN DA L R B R i R EE R S R A
PR L Y PR REE I R 5 oL Bt B T R VS 4

L f % ZL 2012 | 0566785. X

CAPe g ] 20024812 H 25 (]

R B A WOE TR

i)

B 1 2014 07 B 23 ||

-
R

AXNBERERBT EARKAEFHERFTFTE, ALRTHOR, ML AEPS
FAe-F R E TR, FARgIAaGE R AR,

AW FRAMBS +F. pPir R, FAIRAE SR A A ER I B
MMM EL, AFHGF R EEALE 120 15 EArgis, AR ST
R G B Y A E 2 ARl

FAHE R L A AR A AR L, F AR Y. A, . EilA
FABAMELZRLHE, DiE. AT IFFGEAEAL SR E R,

o e

Q& o B .ii

1_”‘-;\‘! N

BN A7 X 3 X 4k R B R ORI X o (FR
B K4%), 2014.07

i

370



& B 1506722 § "
-

» *

w»

K W & e A5

KoY 2 e RARUEE SR

R IR NP 3 S SR T R o L A o8 L
7 ] A 2L 2012 | 0201870.6

G 200206 A 19 H

£ # B A RERLKE

BERANH 2014% 10 H29

A R AR AR A R AT ALRZEAR, MALRES
FEEARTELTASR. FHRAHERASZEAMT R,

At AN SOREAD - APk, FARAR KRB EARAR TR
BELHEMED. AEHAHETASELS 06 A 19 BATRN, FEBEBIUAMREDY,
EHMAR SEMNF TG etk

S BL PR Wk RRIL, FARNES, A, AR, BRE. REE
$HRANAZALH. BE. AT 2F PRt aFHBiLEL.

—MRARTEEENEE (L£EF), 2014.10

371




W5 4 W 1672706 A

kW L F e A

RO O ARKIHMAE R (L

RO A MERCFRR NG R NE SR TR

TR G 20 2003 1 0293699, 0

R i F 200307 H 16 H

TR OB A RAPRET A

B AEH: 200605 H20H

FAERSAASRBPEARLPE L AEHTES, AXAT FHm, MlA Az S
Wb P, FHaaad2 nded i,

A EAMAS 8, QP R, FMARAN SRR A AL M
MILE AR, AN GESE 07 N8 BT, AN S A .
A ALAR ) B % A D R A et

FAGEH O E HARRT A RRA, FHRAMRS, Fiv. £#, 2L, Bild
EFHRANG LA LH, BiF, wAETRFFRed b et L.

AEHFADELEN (HEESE), 2015.05

372



ik B9 i 1818498 S

X B & Fl ik T

o A 1 R ) = L SRS ki) B4 4 i | BT VRd g BV
&M A BN EER o R ARl S
4 F 7L 2003 1 G3THB4L. B
CFR i EH . 2012408 A 28 [
"&'. *'] t/{ A EﬁZﬁIﬁ}&iTA-—
BEfaad: 20158108210

AANZAAHEBR Y EARKL R &P EAFE, ATRT FAR, MEREH
FAEEPRZE L Zoufia, FHRGERLAEZ A RE .

AL HHEAREIBRASFE, gPFaRE, FHMASLSRMENERAL LS
WAE AR, A AWFEAEESE 08 A 26 0 ETde, kRIS HME LN,

| H AU R Y S S A LB Akl

AL B S A PUR A 0 AR, SR Ab . BT, At k. R A
O DR CONCUR A 1 5 S 85 G 2 b R T S e - o T

L. @i

i1 30 B0 B - 11

%

%

£
XS
(W

> *‘

f\r‘

,-

L5

=2 f
G

§

— B EIR A R R R A A ik R A
(E) %), 2015.10

373



- L -
. ; Y\\ R
P~ T SRS o) D a TSk :

i85 1043156 5 ' .
-~

P

o

Kk W & F ik

11
gV

RO\ 2 & WEENHNRARRE T RN

B8 A RWCKRE: Tl B

% ) ¥y ZL 2013 | 0372669, 7

ERPHH: 2003408 H23 H

M B A R K%

ERAEBE 208502 03 H

AR RHRAP FARAPRGHRATTE, RATRT AR, WL AR
WA DLBHLFUSL, TARGIARAGFLARE N,

A AU AL =t b R AR b LA ARG ) R U 2t
NN E®, ATHANAP G AN 08N 23 Bitey, AHBBHEHMNT,
ALY B S PR Ok,

F AU B AR LN A AROL. AN, P, R, ik, B e
EAMASME 2 240, HE, R FEIN RN AN R L,

R R ]

HWERDBRARREFTEFERNA (£3%), 2016.02

374



€39
Al 4g

o
o 275 4L = Ham =
WE 45 45 5 2010375 45 ’ S tnoms
L # &
» &
*

K’ W & F Ak P

2 OH A2 R Ao KR A FRR R SRR A

RO N RN AR AL AR S i R SR

%  Ff . ZL 2013 | 0478435, 2

LR BIEH: 2013F10H 148

& Rl OB OA: HRAEE T K%

ZRAEH: 2016404 Hos H
AKMNBIEREHERBE AR LB EHEEFF . ATRTFHFHR, MAKRES

FAEFAHRILELPUARR, FHRGRADEZ A 4243,
AtFHEHMAE, ARF AR, FMARALLERAEFSERL KA MR

MAEMKEE. AEFHNEFALAESSE 10 14 aFHS, RERRTMAFEY,

FHRAE LSRG EP R pRAL,

FAEE PR AR kR, A ES. HF. AR, SE, RER
EHIBANHL LA L. BiF. WA T FFFERiLBAFHTLEL.

= Pl

i \

L% L
v P A
o 1’ BIAE W) JEA
| e - 0 5 )

—MEREXEBARRKRE RFERANFE (AF%F), 2016.04

375



W B 5 o8 2212211 4 W A ER @
% A% [RS8 EAE

. &
& & wT

<

&’ W & A Ak A

& OB A R AR FL IR A R

BOW A BRRLGGIFGSC SR R T GRS B R
i

%  Fl B ZL 2014 1 0377944, 0

LHl e H: 2004408 04 H

L S B G N4 18 i 2

BEAaEH: 2006808 240

AKWZEABRMA L AR KA B A1 &, AR FEHR, A RER
HAEFARLELTARR, FHAROBRRDEZ A48k,

REHNSFHRYRD T, g9 308N, & HRAL SERLHEE ML F 3
MEHAFE, REAGFRTEESE 080 04 BRIMH, RBRTHBFHe,
AR QB G S 8 Aeed ok,

TANE B F AR AN A R AR L. A4 A, BT, A, k. BE A
GRBAGR LR, S#, R EEFEARH LT HB0HEL

e Bl

i S L

— M LT IRARAR L% (BRALIXE), 2016.08

376



W 45 5 2317280 45

R OTE # AR REM FURESEER S5 ALK

]: -
=
\,
e
f
2
AT
L
-
™
3
223
=
’
R
._/
!

SO M R IR S A

FAY N AE A 20164701 H 28 7

fJi‘l-

S NP 3 By v
i e RS M o R M R B A R 2l

il A B10059 P V| SR R A A R L T

FRAT U 2008850 foz U PR A %45 ON 105547967 8

Bl dor RS SR e AR ARE S AR AT E, AT PR, AEEE 1
WS ARG LR E, YRR Bk, FARBARY AR 4
day R,

A F R FAIAUR L PR AR AL, AR, AT, A e, KRR F
FIMAGES S S5, B, ST FFTRRREFHE2EDE,

(AL OO 0 10

L, B

%

Ew¥af e

ARNFRAEBZERKEZ AN RE(FESE), 2019.04

377



Kk B & A Ik

M R GRS FARCRNE (LA TR

& B A T HLE

<l

F

<o

¢ ZL 201 1 0482233, 1

CHRNGEH: 2008 T o Hoe [0

= A ST

bl fl.:

alonis Vgl T PR ZNSR -1 T

ERANU: 20204 12 A25H $RALS: ON 10136151 B

EA R EALRP EARKME FHNEETTE, ALK TFHAR, MALNEH
WSS A L AR L TR, FERASRAEADALE M, FANHBMRN )
=abnaRE,

iﬂm%ﬁﬁ%ﬂaﬂﬁﬁﬂ%R“J FATE AL, BT, L. Sl RideE
HR AL R AR, BHF, REEFIFEIEYE LT HERFL.

TTTONRRT TR T

AL gt on

Bk
BRAKCH

R 2 S

B KB B4R KW SR ik (R E £ %), 2020.12

378



(N) F>EAMEAERHAREZFAEL

W4 X E L HAF YE&He T | At IE]
SR P EME L
ERA¥S5ITE
=& |KEL AR % —1EH [2017
#4 (ED
R
TR EE P AE A TR R FR
& 15 % —1EH 017
FA) L RK I I B SCAZ AL
=E |TFHEAEE R AEK ®—1EH
BB AT R E £ 1 (ED 2018
X F I EH
7 M B RS AT
Mk F (LI ENTTR-A KA ®—1EH
BT
= WEWAFREEAR % MHEE 2017
B SCAZ AL
1B 3% JE AL IR 36 B 5 g HEE
L w3 T AR R
AR FENTIR S |F— 1
8] 5 Xt R
— o 3t R AR R
KER ARG BANEHRARAF|IZAFAELFR | — 2017
T EE
Va7 o VNS 1 2 TR
(ARKIY 2015
e (NEyy RN A S
ER =B E R HE s TEAD 2015

379




BR B BB AT
FEF
AR
LR
HW AT AREER o
\ (KL A ¥ T B
BB BN R AE R A 2015

Lﬂ)}

i@

380



BT R F:
(1) FH/, BHE, =LA 2R T EME EAE S f B eyt
MR, 26 N%5 T RE¥4M. 2017 £ 03 8 % 599-608 T

mIE MW BROHESTHRER Vol36 No.3
WTE3 A Chinese Journal of Rock Mechanics and Enginsering March, 2017

& B P EME LKES BRI ATSUH R

F #'LoH ®LORAS
(L BEETAE RSt TREE. I ff 610050 2 meETos BETRESSHETFRRrEEESTEs,
B A S10030: 3. HEHR XLSHMEMER. B H% 6H000)

M FRERAETSET ERRE DG REL, FRTHERFOAERERE, oEREnRRLAERE
EERFAERE L. SR m RS SRR, RS RS EL, R ESS LSS
HNEWEFERSHE.. SHACEREENAEE. SlAMRBPAEDRIGERAMEE, SHmES SEE
AR L ST R SRR T ST, (FEERWR SR RS AR A, R RS
AT T LR, SRR e R AR T R TR Rk, BiE
reEENSER.

SWE: AETE. HBMAE Bk (RN SkEh, EaEl

PEARS, P2 TRlFERE: A WEEST: 1000 - 6915(2017)03 - 0509 - 10

Improvement of water pressure distribution along the
structural plane in rock slopes

LI Wei" ?, XIAO Rong’. WU Lizhou®
(1. College of Environment and Chil Engimeering, Changdu University of Technology, Chengdu, Sichumn 610030, Ching; 2. State Eay
Laboratory of Geological Hazard Prevention and Geological Emvironment Progection, Chengdu University of Technology, Changdu,
Sichuan 610058, Ching; 3. College of Literanre and News Media, Ihin University, Fibim, Sichuan 644000, China)

Abstract; It 1s important to study the hydrostatic pressure distribution along the stnactural plane in rock slopes.

which 1s helpful to accurately assess the slope stability and to provide a reasonable suggestion for studying the
failure mechanism of this kind of slope. A revised water pressure distmbution was proposed to avoid the
shortcomungs of the traditional assumption of pressure distmbution along the structural plane. The hydrostatic
pressure distribution 1s related to the water height in the tension crack. the length of the structural plane and the
dip angle. The concepts of the initial hydrostatic pressure and transfer effect are proposed. The transfer effect at
each point om the structural plane decreases linearly with the increase of the distance from the pomt to the start
pomt of the structure plane. The equation for calculating the new hydrostatic pressure dismbution is derived and
presented in detail. Meanwhile, the equation for calculating the hydrodynamic pressure on the structure plane is
also obtained. Finally, the new assumptions and proposed methods are venfied based on the analysis of slope

WEHREM: 2015-11-03; HEER: 2006-06-212
SBEREH: ArfEgRee® S0 E 1130045, ExE ST ERETRIOT)ME Q01308733202 MN4 FEHEOESREANTE
(2015TD00E0)

Supparted by the Eey Program of the National Matiral Science Foundation of China (Grant Mo, 41130725). National Basic Basearch Program: of Chira{(Grans No.
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(2) 4, ¥, AL, FHHF. FEAFER T KRBT AL KSR
MR NEREENDE, & L5, &+ 715 .2018 4 04 H. % 1401-

1410 T
EELE ) o + bl F Vol.39 No.4
2018F 4 H Rock and Soil Mechanics Apr. 2018

DOI: 10.16285) rsm 2016.1088

SR B P IRAEAEKERTEA
SRR E RN

F HY, 6 B, RAUAY, S

(L BB T XY RS TATESR. W) 28 610059; 2. RMET XY R ENHESHARFRFFrHER IXRE. M| #8 610059

WX FIRFHEAREPREASRE L R TN S, EHTREATOHEEREE, R e LR T R
REREMZLRTEN., ETARKSREESEAR, 7P SR TREABRE s HRE R SR
REFAFMASREA. R THANTELRESHRE, 5t FTRAFNRREEHXER, ST ARMBEFREK
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Influence of seepage forms of confined water on translational landslide

n

LIWei"?, XU Qiang"?, WU Li-zhou"?, LISi-qi"?
<1. Coliege of Environment and Civil Engineering, Chengdu University of Technology. Chengtu, Sichuan 610059, China; 2. State Kay Laboratory of
Geological Hazard Prevention and Geological Environment Protaction, Chengdu University of Technology, Chenzdu, Sichuan 610039, China)

Abstract: It is important to study seepage forms of confined water on translagonal landslide, which is helpful to accurately evaluate
the slope stability and provides a reasonable theoretical guidance for studies on the disaster mechanism on translational landslide.
Based on the variation law of seepage width of confined water, the seepage forms of confined water on slide plane of translational
landslide are divided into the radiation flow and the non-radiative flow. According to different seepage forms, the translational
landslide analysis models are established Based on the theory of groundwater flow to canals, the water head line equation of confined
water and the calculation formula of uplift pressure in different models are deduced Furthermore, three kinds of uplift pressure
distmbution forms are put forward, and then the starting criterion of translational landslide is modified Finally. based on a case of
translational landslide, the law of slope stability under different forms of seepage is discussed.

Keywords: Tanslational landshide; confined water; seepage forms: uplift pressure; slope stability
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