G EREE 2021 4E%5 30 45455 6 1
JOURNAL OF ARCHITECTURAL EDUCATION IN INSTITUTIONS OF HIGHER LEARNING Vol. 30 No. 6 2021 121

doi;10. 11835/j. issn. 1005-2909. 2021. 06. 018

WBR A TSI B FLANGE, Tk R, B %, 5% 35T CDIO B Ay iR I R mi A e B e SRR L [ )] S S M H ,2021,30(6)
121-127.

BEF CDIO BR6Y:8 s
SENEENESRERN

LM FZARE" S &, ARV, Ema’
(la. =k AFISIREER I LR AR,
1b. = FEX IR FHE R ES LR E AL B 443002;
2. RS S T SR T ARG H E A= L5 Bl 210024)

WE AT LI ZA0EE A BK AGA MMM E T RERGN, ZN=405 HKRETLEH
W EARR @A X, AR TN - LM EAE AR T H R L, AT CDIO TR KF =
&, BRI R AT R RN FRBAENHFRE , A AERL B R @G L MK 5 X
A2 5 STARTRFHET R R 449 B 7 3542 Ao B 3 77 ik i VAL TAZ A 7 38 F 3R TAZ IR B M % ( Conceive ) &+
(Design) | % #L( Implement ) #23i& 47 ( Operate ) 432 #2, F AN AL T A5 4002 o B ERAFE LT
h, RAFEILF M5 R R AR ) A0 #7 6] L dk ) A E AR It

KHEIE . CDIO A M4 — AR d B4 R\ £V 405 R G

HESES G642 M EFREARD A M E4S:1005-2909 (2021) 06-0121-07

REVRML B 25 M SR i R L BE 5 B 25 A AR 55 19— MR RLEOR 15 R M T 25 81450
YT RE DL HE FE 5 0 5 S 5 3t T 494 4 7 L 6 [ el 0 810 56 22 ot L R PR S 2 1 A Y
U, BRI T 25 My st SRR 2005 SRR PR E R T N 25 4 5 AR A S R R P )
B T A TR, BTSSP R CATREE T R ) BRAREA T ST BT &
TR S BT U, Bt ARSI 5 K R LA B IR JRE 45 DR 3R S A 4 — AR B e 5
ML L, 2 H RTAST S BT U R 0 R O RET S R XM R R
H R LI B AR 5 SR, 2R L0 T | AR T b TR B A T A5 S A R R P

(=
B
b
B

&8 B H#A:2021-07-13
EETE KA 585 RS0 i bt (W) T 4 1 5 RS
EE B FLAGR (1982—) , 5, e KoK A SR ER R AR 08087, S, EENFRIEA £ TEPSE, (E-mail) ggkongl@

163. com,



122 RSN E 2021 4E55 30 5 6 1)

I

T IR T HiME £ 58P e e T £ T =8, A B A T —EREA
SR T AT TR A TR A AR L AR AR A5 (R RSB TAE PR L RE S R R S5 R - AR
SFRFERIDISE e s o T 45 A 5 A R R B S R S L B R T EOR S . B H
SERUT , #E— PP GE , PRI RS T 92 R (B2 e 20K i R UR (Rt ) (202
TR NS ERARAE (IR R ) 2R IR G & WG R 9 A WO S S BB BE ) R 305 ik ke ) 8t ) i
A B2 ST BT s

I, A A AR DL AT ML X B A 3R S H AR 1], 455 2R R TE ARl 05 S Brofdy
O MFEE - TR NNAR R PR R iR S A & S 5 B TR SN 2R iR FE , 51 A CDIO
TARZEBA Y TERIT O BRI 2 H AR BRI HUF R RO AR R DU SR
(Conceive) %11 ( Design) \SZI (Implement ) FHZ 1T ( Operate ) 1E A I FIEE 55, B 285 IR % AL
AT RS B A, S A R (8 R B O 5 S

— R SIS =AU A

AR Ty A B T A A [ 455 JO M BR P s 9 R S | 8 | = 8y Ui 5 Ko
A SR, Xt A+ TR H AR R £ 2 K= N £ TR A2, H IR EE A
FIEESR 2 B e+ AR HT B Ui B2 (A E S HER b, R+ R I H5 MR 38 0y Ay - %55t
SR AR X P SRR A 2 B T ST OR + T =3,

(1) T HEB, FHHEE T E A E 30T & E e bG8, X R0 8w & 77, 485 7K
SR L N S AR A SR B AR BT IR IR Y AR S A A Y PN EE A A
FBER 1A .

(2) 2T =8, Ke EREE T I B P, 38 3 %k PAaRE A3 Gt n il 1 6 7 o7 28 2 IR SR
(R34 3R) | w3 g %o - A iR A A 7 A5 1 A T i 2 L 2 IR R ( A4 =) A5 Ay
IO 1R AR 5 FR MR TSR AT R B S AR I SR bR . 5 LB ACH BE, = AR DA il HE K 4%
T I FLBRAK HE 7, R Bt ] LASEA T 22 iy S 41 AR, DR i e TRE AR N B 48

SR, B LA T 89S =GR E R AR =R N TAE, A3 % i BE X H AR 52, R iE
FFReI8 T 454, I8, BiF & TR A mSOs e i

LRSS AR S 5IE

(—)ETFLITEHENAREREN

N TR R 25K (I RS T MR ELEER  DAHEFT AR ) 5 PR AT ) SRR R 2
HIT T EBL LSRR R BP0 & AR T A 14X . Di Donna % | Yavari %7¢
4 T A R TR A A FE R YY) A SR A R B IR N IR R G (1) L
GE T IR EERTTD /- £ B [ 2536+ - TR SR B A SRR R O 3T 4 TR BT
(AR AL AN SRR RIS 5 TS8R, 5 08 T 45 MR B | R TR TR 25 T R i 15 0, (R TE 3k 43 il
R REIRLE TN - PR BURE IR, HLJCHE A RO I L i L B /K T o AR I S5 AR (b LA, Ik
A, BB AUAR B A7 A ) S TG 8 1) T I A7 5 78 A T A | S K PR A X2 1 A5 ) A, Gk 3



FLEaR 4 ZETF CDIO B AY T AL i SE B ey 5 AR ST B 123

| & 7

Bl EFrIESUKBRRERMLGLERSE"
(Z)EFEX I =8{aiEE R E N
BT R At RIS A BRA EI A 7 B A A A R AR A ) 2 T A, 2B A A AR T
—EREFEAGRE R (E 2) B AEOF =R Q) = b 50 g 4 A QI B i R
g @i EpLED

B2 REH-TEME SRR

T R S I S5 A4 ) R A AR R 8 2 T ) e W s O PR UL R R S B B g -
NAER R BN AL S AARAS A RS B —40°C ~ 100°C , 1225 £2°C |, T B AL JER 25 1 U
KGR 0. 1°C 5 R F 4l 5t o 1208 5 SR B I A | 2504 7 R HRRe 0y (0, T 0480 i 3 3 3R 4 = AL, F
TP 2kt AR RIS RGEFEARER 1 s, S5 RO H, 2858 T 7E AT BA
AFH A iR s A S50 2R 58 ELA W0 AR AE

(1) AL Ge SO AR R B s B as O [BAE RS0 [ AR 45 R R | S0 [ 235 W 4 1R 1
HME S A R AR — 20 ELRLCBE #4 R A B i 5 il 5 500 B AR 25 R R i B TR RS
3, B BT UITEA

(2) &5K9%  EAARIARE 7 iR B IR R G0 (A G 2 R e ML B AL 8% ), mT DA S o 1 1) 22

* 1 BEREMLRRSERY

L AR N 12 THSE MR AR E R RREE RRXEEESD A AIZ R E
/mm /mm /mm /kPa /N /C
61.8/25 110 25%200 400 3 000 0~60

DATR S5 - — 1 R0 AR 2 s o b A T 5 e 0 4 g 407, 390 0 g =l 3 3 e A 3 4 1 7
22°C AR E R BE L AR 2 50°C , il BEEE 5, W el s, el B TR Bk 1 ialke B R A28, JF 4G CD



124 AT 2021 4F45 30 %55 6 Wi

il

BIYICP 3) A1 CU BIIRIG (1 4) o hFE1 3 P 4 BTN SURIRD b~ B0 - 3R A7 FE AR LSRG IR FE A

FHHAFAE—E RIS IS SR T FT T A 0 il P S TS R M A AT R

05 351 08
30F
g 00 0 50 9'0 12Io EE 51 06
2 sk 25 14) /min = 2r é
g 2 st ¥oap
€ ob = 1of =
—a—DC 5r —a—20C 021 ——50C
: ——20C
15L ——50C 04 ! 1 L L )
: 0.0 0.2 0.4 0.6 0.8 1.0 0_% i 0'2 0‘4 Ol6 OIS 1'0
AR mm A48 /mm
(a) ABAF I (b) W1 L ) (¢) BUERART
B3 SREXREHAZME(CDRE)
35r
30
s s 25
2 £
§ w20
& €1s
S 5
® 1
5 5
O' O 1 1 1 1 ]
0.0 02 04 06 08 10 00 02 04 06 08 10
Aaxt 4245 /mm AR 575 /mm
(a) WA (b) JLEZAL

B4 REXNBEHSMm(CUKE)S

= JET CDIO BN IR S i A S Bt 25

B AR P A S B SR He p A2 I AR B BOT R . R R AR IR

Bhag W 4 BT R A R A SEER 0, 0 B AT S SC iR E R B T I RS i REVR ML T

g o T 12 2 1 TR RE T SR AR B Bl 2 8 N 45 B

ST Z , LU SRV A S AT A 0 ooms 1

oy NS R e =92 o 0 RN ES K R Sl e i D<) Mm(c) _) -- ’—[ --- ﬁ%\g ‘

FOARIANR RS E S 0
SR LR TR L BE bR , .7x1+(D)_>’W‘

WA = TR MNEOR AR | AT T S T & oo

S A TR S, R E T S

(@5 )i | #twi ||

B E AJCE LA CDIO TREHT 2SR (K 1 |

e ? —

{\ ®izf7 (0) —)t HHA | |

(—) ERHRBHEER(C) R, SssSs i
FT CDIO TR E #A, Wl 1T i 4% B A 58 ‘ e A rae i ‘

BHer B MERRRIR R, W BRIk

5 ETF CDIO BARBERAmMMU I ERHFEREE

AT e PR AR AU, R SR A AR R ) il S



ALY, 55 LT CDIO BE & AR 72 S TN S B S AR R B 125

B(C) (D) SEBL(D) MzAT (0) PUASERAT A LB ATE T | S2 B AN AT B, T R 4% 5 i X
(S ER s, SRS P AR H A

(Z) RERHEEHFAR(D)

T [ A7 b A REPR 3 T 25 A it S TS B AR oK, T SR e WA BT, BRI R
BEFE R T S5 5 AR S ) 7 =2 R S A TR 5 v DRI R s (25 S R 0L B
HoR 18 6) , DL A AL B SE Pt . e WA S R BLE 248 i B BOT R 45 & A2 s g
BIHATEUE , HEn ; LR ol S8 S AR A IS D 491, 9 403 L Vi 1 8 g 1 i ik 2 i L P A T
REEEAE N AR B 2 9T H (6 000 HR) | DL~ AR TR SCAE B AR, 38 hoos 2 3 SR S8 HE 1Y
NG

Bk i R K
BAEH ™
E 3
0
=

> -

ARFRRK

B o RREROBERKME

(=) SRERESERBF T E (1)

EACR I H RS2k, B, 458 ZBHAEOR AU EEOR S5 4 B B, 3 B2 A DGR
i L4 S T (AR B SRR U, g I FAE 55 A, L/NAL T BAIE 258 A 5 20 B R S e
SRl S SRS = S N et il p Rl A I S A e 32 SR (N G R N ) S R 1 s
B[ i R [ 5L 4

WRRAMRE RGE . B 5, FUHAT LI Sk AR BRI BEIRALE, 7 58 52 e B B¢ BA AL,
SR B B AN , A AR5 o 5 FLUR, G5B A7 M T Sk Al AR 58 TR 52481 o3 B T 42 5 i A3 4 0
IRAER , Bk IR S i (S e~ A A R

(M) SEERER SR BZF A (0)

LAFIER P EE SEEAMBIHR LT CDIO TRHHE A, HE 220 2 ML ik
PEFHALSEIR I H B ORI R =Ry b TR BOR PR R S D P N
LA BN 2 FrR

R2 EEFENUKEREBIENER

TR BER @A L
EZ LR % % it ) EAF
BE/ % 20 20 40 20
I LA AL =5

X RA 0.9 1.2




126

I
a8
e
=
i
Pul

2021 4E45 30 &4 6

q.&5 i

ST T ARAE = IR R = 2 DX Ml B T 7 S B S 5 5 5 A L BRI AR
FHEAL T A R SRR L, 4G ok b TR AR AR R o 52 b 48T S Al
HEAILEGIA CDIO TR A #, il i i f2 At  CSe 30 0t H py sk, 2647 £ Tk S e ey
SRR, SRR AR I b A A SCAE A (555 B BOGER R Rl AR 72 5 1hi X
LI A AR, LU I Ut 2 T CFO AR IR S PR ARG IR HAs, B SR L SR & 1R, N
R AR N BER S

e

Bk

[11B3E - BS5F ATHE -1 - BNHE R TLEMM]. LRZ, FiF b7, FEEHI LSRR 2018

[2] %)Xk, JLEM 3% | & 246, a4t TA2 0 A AP R R PCC e AR AT L[ J]. 2 £ 42 53R ,2014,36(1) :176-181.

[3]7kE KRR, XA L TLEMBMDIET BT IR Z R A[J]. # £ T4 54K ,2003,25(2) :149-153.

[4]LI C H, KONG G Q, LIU H L, et al. Effect of temperature on behaviour of red clay —structure interface[ J]. Canadian
Geotechnical Journal, 2019, 56(1) :126-134.

[5]1F A4 JLMiE, RER, 5. Bdsli- L3 = 40X 2 AATH 5 IBE[ ]]. & £ /15 ,2019,40(12) :4955-4962.

[6] 2242 ARAR] IR, 5 A THB RS LR TR RBHFHREIR L[], FBH AL F 1 ,2018,35(4) :199-202.

[7T]RET, &FF, T4, F AFATX IR LR IES RAFRABEX[T]. PESFHF,2012(6) :27-29.

[8]IEAE, 2% ERm % OBE AN T CDIO AZBTEETHIEE[]]. ZHHE KL S 2017,34(8) .231-234.

[9]4gm £, #RAk, k247, 5. A T CBE+CDIO &0 T M B AR R ZI R A& []]. FBAKRE E 2 2018,35(11):
189-193.

[10]DI DONNA A, FERRARI A, LALOUI L. Experimental investigation of the soil-concrete interface ; physical mechanisms,
cyclic mobilization and behaviour at different temperatures[ J]. Canadian Geotechnical Journal, 2016, 53(4) :659-672.

[11]YAVARI N, TANG A M, PEREIRA J M, et al. Effects of temperature on the shear strength of soils and soil —structure
interface[ J]. Canadian Geotechnical Journal, 2016, 53(7) :1186—1194.

[12]3L805%  #0ALR, 7 A8 5. —Ah 4k B AR A5 - L 48 A @ 48 ) XK B & 5K 77 % . P B, Z1.201410077507. 7[P].
2017-01-11.

[(BIG#E,EZ55. AREYARBKOERRREHARERHLFESAH[]]. FHR LR E5K%,2019,38(9):267-

270,274.
[14]F%&5%, 2 &% KL, %5. 5T CFC-CDIO AR B BHAKFELFHAKFAE[]]. FBEART LK %,2017,36
(8):195-199.

[15]48m &, Bk, k&3 5. A F CBE+CDIO AW T UM BABRREZNRAB FA[]]. FHFH KL 2 2018,35
(11):189-193.



LA, 55 FET CDIO BRI S i A S BB 5 IR AR L 127

Practice teaching and curriculum ideological and political education of

temperature controlled interface instrument based on CDIO concept
KONG Ganggiang'*", MENG Yongdong', GAO Lei", LIU Jie’, WANG Ruihong
(la. National Experimental Teaching Demonstration Center of Hydraulic and Environmental Engineering ;
1b. Key Laboratory of Geological Hazards on Three Gorges Reservoir Area of Ministry of Education,
China Three Gorges University, Yichang 443002, Hubei, P. R. China; 2. Key Laboratory for Ministry of
Education for Geomechanics and Embankment Engineering, Hohai University, Nanjing 210024, P. R. China)
Abstract: Based on temperature controlled triaxial equipment, temperature controlled interface instrument
was developed. It can be used to measure the interface characteristics of structure and soil in the three-axis
stress state, and provides technical support for revealing the mechanism of structural-soil interaction. Based on
CDIO engineering education concept, the scientific research achievements of the temperature-controlled
interface instrument are transformed into practical teaching project. The undergraduates participated in the
whole-life development, testing and testing process of this innovation instrument. The innovative path and
innovative methods of high-quality scientific research results can be learned during these processes. The whole
processes of Conceive, Design, Implementation, and Operation can also be learned through this project. The
students not only learnt the knowledge but also mastered scientific thinking. Finally, it can improve the
students’ analysis and problem-solving ability, innovation and entrepreneurial ability.
Key words: CDIO concept; interface of structure and soil; temperature controlled interface instrument;

training teaching; curriculum ideological and political education
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