[SESESiE &) 2025 AE45 34 #2465 5 1)
JOURNAL OF ARCHITECTURAL EDUCATION IN INSTITUTIONS OF HIGHER LEARNING  Vol. 34 No. 52025 117

doi:10. 11835/j. issn. 1005-2909. 2025. 05. 015

MMz AT A& US| A PN, AR . L 85% KW (A7 BR 46 4 v 38 Im) Qe —— DA R G54 30 A4 g DU R B o 9 [ ). v 5
AT ,2025,34(5) : 117-124.

BF 35% MMEYFRENBRE
i) 2 3% 5 =
DR SR SR H IR 91

Fhom g, w S
(FEPAZERSE: TA TR, FIK 400074)

WENRREMOARNRE IR L LR WA TR R RE FAMEL L TR AZRE
AER, AP AREHGEB—ARKFHEEEEE, AW FARIANTFEBARSEE AT
RRF TG 8S% MM TR T H54M A FRBAARESGHFRE, A— R EIRELZHETE B AL, @
HREWARM, FHFRAEHUAREHESFECEROND SN BAFF IR R, B X RRKT] &
DR G AR 0 W R IR KT ik 5 A A6 IR L IR AR A RS 0 5 K e (FRIR ) R 5 HEATAI X £ .
DAREEAFZEMTATHER L AR AKX Z, B, AR E—il RA2“HER", — 4 5
(BB ) AR A 4700 &8 B MIDAS/Civil P8 — R L & LiE B A — A AT S H6 M HEY
R @5 OAREATHI R B, A F AR SR RAE L R Rk ST R A, K T 85% LI 94
T LM R R F BT RIFROR, A EAURE D B IR R R £ A R A e AR

KEBIF A R MBI 85% MM ; LM ) 5 5 A RStk s RAZ ARSI A F 1)

RESES:Go42 SCRRAR SRS A M EHHS :1005-2909(2025)05-0117-08

PrRah i R R TR L AR B — T H 2L IR IR o DR 2R AR R R A1
B R T BRR TR A BT RSB IR |, 2 — P I AT R A A IS A FROT
RIS AR IR R — T VR AMERE SR G P SEBR IR = S5 RE I 2R e
ZEJT R B B M E S S TR T - IR A RE T . 7Y TREE IR
SN, BRI A R SRR S R A I ) 2 Y T S A AT 2 TR A 2R A M TR A SCBE R 1, DA I 2
B SR A i Ui A2 2 TRE IR A SCRAZ IR o (DR, F PR 2R 40 1 S IR B e i e P AP AR
Z R

(DRBEANAEZ HZR D R PR RS K5 AR TR b 2018 it 77 77 %8 Hh oy 48 IR

&= BH#A:2022-11-04
EETWE : & PSR 2019 4208 2 Ut oE % B H (1903049)
EZ R : PN (1985—) , B, H PRACH 2% R TRRABe g%, i+, M F 454 8 124 F5Y , (E—-mail )suncs@hnu.edu.cn,



118 AR 2025 4F55 34 55 5

if (40 B +8 LAIL) , 1Mo 8 B8 9 2022 RS 77 7 58 v B RN 0 e 4 22 32 2 (20 B +12 E4L) .
TR R A SR T R G5 M B 7 B 1, SRR MIDAS/Civil 50 EZE T A [ 1A S PR/ -
P, X032 T AR Y 2K

(2)FFERA I R b2 ), IE (R 2R 3 B WP AR R B 30, R o A UL L Bk = 8o~ 1Y

OB TRl 27 A g 2 SRR XSS , A BROTN R s A8, (0% 2] 1 BE g2 bR o7
5K 127 =1 12 DR, AT o~ S D7 DR A R B~ SR AT FROC IS sl R . IR, 7
EARBMAEAE T , A SO A Oy s SRR A A A I RO TR TR AT R AR R Y R

(4) I T 26 A FROC A v (9 B R N2, S AR R W TR IR AN TR TN R o™, X 4%
LI N5 A R RE 2 TA] O AR BN BT . AR TR AE R AN HER TR IR TR I R A Y
A BIAL, B2 BB T HA — T 250 00 TR B AR

PR, AT A BR 27 ik A BRI 0 A BRI A R A AR T, Theoy A il B 00 SR 2% A
(55 SCRHAE MIDAS/Civil BF B S RESE B, A RAR A iR (A R B i BAR I 2 — . BT 24F
WA A K i S RN S5 K )~ DR A 207 2230 b T AR S, M 8590 ML A SEARL R SR 45 44 Flt SRR
R P B SR S 5 2 A B I ELR 25 L R S5 48 g 2 AR SC RN Bl | R~ 2R 4k 5 AT
WA 1], 23 DS J2 U0 A PP 5 1 Xk s 2% P ) B, 5 B~ A SRR A 2R 4 R A FROT R R i S
ARG T 22 G A AR R AT, R EE27 2] MIDAS/Civil B 9 H AR AR IT T 20

— T 85% LM By e a5k v S 82 %

WHA] 3024 ) — R4S 223 B TAE B M2 AR S D I R R, 0 PR S AT AT RE 1T X
()27 2] A4 T IE X 27 2 IR X o & 38 DX P2 K45 5 , M DX A P 22 RO T 221 7 45 )
BLR 2 2 B MR LAE B P R — A2 ) X B 2 ) ——k BLAGMERE AR B AP AL i 2, WA R
25 oy (B 402 O AR I HIR ) B0 2% 20 35 VA WOIR , vk B R 48R 5 A2 O (v R 2 48 1 UK
Z VWG S B ) HORIRS B B G 2E T  I —TO k. AbTEETIE KRN E XA, 2% 2 ok
IR e A2 SRS A 2 A CRA A= R o B ) 2 R 8 2 IR HE o X — i AR A — e
R AR (EE A AR L2 DA Rl 2 S ROR e — HROA =R EE IR .

2019 4F, WP SAR K24 A A W R 2 B 58 3 B 11 1 —Fh B i e O 2% 27 1) 85% FIL (Eighty Five
Percent Rule)"" s WF5E 6 H T — A LA T ER A B B BSOS HE S TR T — 1> AL I 2822 )
AR RN — AL A= 1 R il ) ot 2 IO 244 A TR AU A0 S 365, 285 SR ARt — RS A A < 15.87 % , i 2 e
2% 2 X =84.13% MY AN T F1+15.87% I BR R AL AN, FR A 85% R o F SR IIF 5T LAML AR 2% > M ],
[EPEESE e YNe==4 1 boIE 7/ Wl E2 NG SRR = | T g

85% KR i A o 2 L\ AE BB AR S FE il B /MR DL T AR B, R 2 O, mi
BRI A F T B 24ER . IE B EER , 85% MU 1) ) — B A B2 A 52 WS
SR B A B AHICEL . FEARF B, BB RS B URAR A 5 7% IR C R o (BAESEPR
Hepm GBI A R A B e 2 R S B IR R A S R FRR B N Xl fS 1 2
AL T 2 R IX . WA R — 2R B AR SR A PR H e B IRGIR S50 2% AR TR
A5 BT 85% MU () JEAE A DA BT R 4t A L SR A0 [ B A e A 2 B 2R RN L A
HAATT R AR B0 A 0 R SRR A A AR R 2 A 2 SRR . AR AR ME A e IR 85% 11 EL )
BRI N A IR T2 A X SR U B R R AR — | FL s X LA AT B 2 < L



PN, 55 BET 859 LI AT SR 4 1y HiL B ] R 20— DA K AT ZR M 10 S P 22 B D £51) 119

B R RS T R o DR AR TR R BRI R, R AT RE 2 M S S B R N ARG,
HIR &5 )2 IR R

LR AR VU2 B

(—) E—EEF B REGD B MBARINILR"

QAT 255 5 A SR T it T PRI AR Ak O S AT BROTARE A, S ATy BR45 4) v B 40) 2 o b 0 8 2%
ORI, DA— R P 2 s Dy (5], LS AR A0 A5 R B 5 R EUCRIAREJER , AN T&T 1 7S, 490273 T Ml 5%
T g S AT IR 4307 AR AT VAR R

__srss  (1:500)

=3

808 1992 ; 2000 ; 1992 1000
T

755

T

Y
4

fﬁ il
g
74928
fic g
=
]
H
&
17K55
17
MR ST
S K53+850
Sn

LT M 1 i
. §\\\\§§::::\\\ %, 1o F _— M
N / k747, 3
S il
% N7 747.207 8| Horweeas 69 il waanf
75 o L ) :
= 6 142 66 4 . och H
X .
740 =i & :
Frpes— ®
735 %ozs(sz- i = 4
~116.55(732.73) %
1 =119.20(730.97)

730

ZK54- 1
21.00(725.16)

g 75(724.17)
Bl —EEZRHIIEE

BERE R, A AL A R T Y H Y, RDTE S G A 0 3l b AR 52 0 5 52 BR

S5k — B (B ) ) U T B i 0 AT — B0 o IR B — KA 52 )RR s AT S S A R o

LA UG OGO A . LN, — R AR TSR G N A I 1Y 2 T . HUE IR ST

QRS AN 1R 2(a) BT, Z2 AR B0 R BRI AR Y S22 A 15 >, T ST 2 e PRI . 2R &

IR T B R A R B, G 2(b) TR . MBI OUAS R A9 BE SR BL Al L B AL K, R,

[Fi] — P, P R N7 A [ AR A R ) i SRR TR] o AN IBT 1 s B 2 0, S0 N7 3 AR AR ]

T FRAAN g < 3% Bl B S A + [ 1 B S A 5 A P A B, D)5 S 2R Ay« T B8 S A+ ] 5 i+
TR 18] AR SCIRE

LI RRR RN RN ERARART ]| ERREERRRENRRIRNR) e T T A T T Te
() A1 RaEdh 2

IUARERRRRTNRRERNRREF P RRRNSRNENA) T T O T T Te

6

(b) #2A2: ik 2 FAAi
B2 MWihAREES

FFARRS HE PTR80S AU T S AE 22 . SRR B  AERRL 1 Hp ST S e HLtifin
FE— G5 b AR 2 Fp 98 K 2 A8 R 2L R AR/ ol DL, B8 2 IS

R



120 AR 2025 4F55 34 55 5

JEISCA T A N ERA— 0o DRI, OB Z6 A AT LA 2, — IR AN SRS S5 H B 20, Bk O A1
PR 5 — IR G N AN RIS 5 22 8] (938 12, PR O R 23R . £ MIDAS/Civil #L R, “ ST 2y
H R ST AR A R A T IR o R, AN A R AR — A E,
HATAXIE , 24 RO ST 2 GO, B A SR A 249 0 “ AR 2 ok T 24 2 1 S SR AT ST, B30T 5 e

IR TRIE e o PR T, sl AN A R R R A X 3R 40 2R 1 o 5
D) AY 3 Ao ST 0T LR VR B o o Sk BT AN ORISR . B B I S S M) A
T AR 0 S0 A5 AT A R B BRSNS A SR A RN ] . T B Ak
05 JUAAT A iy B8G f8 DIAR G , AN BB 37 2% 08, AR ¥ 36 A2 ) 5 5 BRI A 25 . —
7T 5 O A AR 5 55— T3 T, R i AR R AN RE R S WS PR AZ IR IO B AR A

(Z) E-REME . — VIR FHARR EHE“E&E”

Je 5 1T LU — A& (PR GE— N TR A A FN SNER 2 o™ 7 ATS LA — A8 1 SE 3R Sy 5], A []
AR, AT S5 T 2 LSl o3 B = i 3 o o R FIRT 3 (a) BEATHLSN 047, D) 2 52 S 4540y ,
5 WU SE Al 24 5 F B PR — 2 B A R 5 o R T I 3 () #EAT LBl B, W) S SR MR8k 25
Hay A7 3 R SR A 5 S P AR — R KM (8T 3 (a) R, 44 STRE SR 254 55 R M 2 18] ) 422 5
TV 3(b) i, A7 65 S JREAT) 3 4 2 BRAN R, T 4380 TS e 32 4 T2 S MR 88, 2 R AN IS 2 45 A Y —
R, LA LTS A8 ) 2 IO I FRAE R AN R R 0 9 AR e DA B e A n] LA Y, e
ORI AR AR R R A R R MR M 5 B SRS AN R Y
e XIEMHE RS,

“HMRLY TN N FR LA B AR X R 5 e — PR R IR A X S R A B, RIS I G0 SRR
LERRIMIRAR o o A0 T TE IR 3 AT ORI FE At 2 i 220%™, 25 02 R M A — 580 5 27 OG0
FREFI L, WA 6 FIORESE Al 49— [ b . AR, JC 18 e BB oo o 25 1y 2 57 A BROTASE Y,
SRR ASUSUR ] — B SR RN E o XA B T 55— 2 B o T SR 2 o 1 N Y
RHYIX I SEBR L, AR B YRR R A FLIRR 09, B A B TERROR . 7R TR, S Ak
THEL, AT LA R o AT BRAR IR A DR FE RS 52, 453 30 B s A B s A 55 J] B AR ol 5, e
Ak B4 AR 35 2R A P B 33 A P 8 A 4 10 B 2% P, BRI SC Ik “ S 249 o o Jd 8 A AL s T
I Z AR, 10 2 (] A AEAR FLICR VR, RIS IR Z R

———

(a) A 1893 A7

L

(b) BEA2 8 LB A
3 FMEEMYBI O

(=) B=EEME  FNF PR IEET EY I 5T
A BROTHEIY v 25 S5 4540 Jy 22 b BB A TG AR 7 81 e 75 1] UIBEAT R 2 F T, 4544
SEHORE TR AR AR PR S T BRI 8BS A R SRR ) | SR sl S e (R T 3



PN, 55 BET 859 LI AT SR 4 1y HiL B ] R 20— DA K AT ZR M 10 S P 22 B D £51) 121

JE) AN E S 428 o b b, o A BEAE SRk ] p BEAT A2 5 s . ARIEASHE 1~/ ny PN AL
D), 1 B S R X T LA AL ) 2 KRB AT 45, N IRT 4 (a) BT o ALY, T Bt vy 3 ARG 2H 5 i
J, AN 4(b) 7R , HoAT B B AE T 308588 B BeAl b3S in— A K85 AT , B TR 3 B S RE il B
A IN—AR L FEEAT . W] UL, S5AG Fy2 i  BRAE SRR 8 AT R BT LR 30 A e EEDT 1) B Tl

hi 2 =t 2

(a) B R A AT AT

3-8 3

(b) B #3447 R
B4 RSFRTHIERSTRE

(M) ENRERE: AIE—TIARRER, V%= () #F 2 EE"

Pl 4 i (R A5 A8 PR oA B0 RS T 4™ 7 S5 IR — R HUR IS SR AN SR, T R 2
W75 F BRE TR PR 18] 4 P B BEAT S8 A AL TR M, I A L 3 (b)) HR s TS A8 A Y 7
He7 o AR HE— AR R SO R BERT 2R 07 3 DA T8 v A TR (48 ) AT A R LSRR o =
ARBERT, ani& 5 P o AEAHE R AR, AT A D[Rl — 8T, P15 JC PR, ORMIERT S8 B ), A%
BB S RME R o X —BRAE SEBR b FTH T XS R AR AN AR 3 50 &R BN — MR R A IR AT R
JE: A T 22 B/INFF R T 2 i A LSl 2 e B D . XS ORE T KRR ) — Rz p, H U
o, AN B EARE Sl R T2 b Al AN 1k — U R AR T, Son B U A B R
— R TR R AT S AT T I, BT SR R MR AR B, B

A BERT RN
A A g/

B5 4 () ETRT

B2 BRERT R 5 A TR T B b e

(—) X+ 325 88 JC 55 A Y 5 Bh

AT RT3 /AT e A RS By e il . 2 T Aoy 2, WO T
BEE A TR o [RII, 3 toA B T BR AR S oC ) 0 A 0 - BESR B ICH 50 n] DI R Jfg 7
TN R AR RS R IR 4 R SRR RO SRS ) 2 Ak IR S, 5 e T B S8 s b P
BCEAS A, VI AL A TT , AR )T AR i 3 (AN rh o) el T AN 22 2 4k, 1
I BEE AN o 38 R A A A O 3 b A s S R TR RO A LN, DT R s A vl TR
7 ) A BROCEIE , A HIE T s 73 B (B REOL IR " S B AT B

(=) xFERRER (5 n) L9 3R B9 %5 Bl

PR T 2RSSR 1A EEAT B DG B, AR BRI (SN ) 249 SRR A ST v B3k (B ) AL F) B
FFo AP s v AT, e DR ERAHBERT , YU A Ak 7 Dby T S 42 5 2 R BR AT TR K BEAT , D 4 Ak 22

P4




122 AR 2025 4F55 34 55 5

B, LR, RZ AN A BRI 4G S Wi RS T A5, BV INEE T, o nT
LS B AL 0 7 R

AT B 28548 1 W42 Ry B8], 251 4 B I 4544 5 SR 5 A B bR Wiz, U BT @) ) (@3 45
R4 6(a) T o LRSS U2 B, WHZZS »S IR TSR AN 81 6 () JiR IEEFF EA T 3R o FEIE
fili b BAH SIS, W BB B — AT, W BRI Re F B . SR 0" 20 i 7 =X
B MIDAS/Civil FH i “ B S 20 o " D g o 4 R 20 ity 7 =X, WA B s 454 5 451
HIURARAS N TCATA I 2, BDIAA WA A B, T 6 (b) r i &5 5 4 g o S T, Boc @A oE®) (@
ZIAIJCATART I . 7R IR b, 25 IR AN ] 6 (e ) Hpr ) — AR K P 1 — AR 1B [ T vl S B A e (IR
I Dx F Dy) o 3% SEPR & MIDAS/Civil 4 i “WIPEE 3" Thfig . 249K, B T MIDAS/Civil 3k {4
BRINEATGE A LT A, HLATA SR 027 R < S i 132 25 o) R i 12 1 1 22 ) A s R
RE R O, NSRS A, DRI 4 1S P45 S A6 SC PR e BT R R RS A5 T S5PR b, € MIDAS/Civil 4848
FH D A 5 S BRBSHE , T AE ANSY S 285 v F < Im ™ 2o s it 7 X

5 ® 6 6 ® 7
@ @
@_—q4 ® o s () ® ©
2 ® 2
@ @ ¢ x(u) Y
; - - | 30 o0 8 ®
(a) B R 3u 4 R (RA R) (b) M k&4 (mth R) () PABEAT R 4G M £ 5

iz BRARFATEILT, IMBFATLELT.
BEo “m#RS“RLREF ERIZE RG]

() 3, S A 3 RS S e ] SR R T i 4R T AR AT . B T T A SR RN 2 S AR
Jor bR TEHET, I LA AR MIDAS/Civil HP Y — B S % F % 2R e IS OB Nk A7 48— 3R,
K7 s, AT (24 AR B A O N 5 25 [ AF R 6 A EEZ IR o 7 JBAR T W I 0 BEAT
Fom , HLE w—z P18 O INEEFT 1 T 295 Do, BN INEEFT 2 AT 293K Dz, FRUR JINEEFT 3 W AT 5554 1 —
ELR Ry ; 77 x—y V- T IR INBERT 4 0] 295 Dy, FRASINEEFT 5 AT RIEEFT | —A293R Rz VERZ, LA
SR 2 F0 4 AL BEAR N JL-F- 38 BT HERE 1, B9 A y—2 P10 b 2 2 RS B — > T 58« 07 1) B 5l
AL, FEICHER b AT B I —AR AT TAHEF 2 504 O BEHRT 6, BT 23 Re (RIS ) o Z ML, 25 [AIFT
2 641~ [ B AR KA I 6 ARBEAT AR S B T A . 5 BRI Oy ) A 2o, LR 2 A Ly e
FFo 75 MIDAS/Civil 7, 2% H HE D7 ) 5EEF R OCRIC S TR 1.

[ I 7 LL
I

|> |
y X

(a) xz-F & R4 69 AT R T (b) x-z-F & R B 4y AT R (¢) x-z-F B R4 69 AT T
7 WEERSE—FRREE ()




PN, 55 BET 859 LI AT SR 4 1y HiL B ] R 20— DA K AT ZR M 10 S P 22 B D £51) 123

Rz 1 MIDAS/Civil AR 77 8 5§54+ B9 3 B % &
P B RT ) AT REEAT B

BAF3Fe SHL R Dx AR IAH R B —REAFZAT EAFT @AY LR,

oo D ARAAARAR ORI A E LA, TR, BT L
2 Dy 4 A2 RIRIRA 5 4AT 1 Ea—z T @ AER

3 Dz 2 BATAREBASEM | -y T EAEL

4 Rx 2406  HBT(c) PEA6F4-TAT, M L R Ry 09 54T 44 6

5 Ry 1405 O HEAF 1L L RinskATs5, TILT Ry 925 %

6 Rz 1423 ECHEAM QL RT3, ST RG24 %

(=) X7 AT FRIER L5 B F Bh

BT EERT BN 0 S A RBCR B SC R A B TR X AR R B BG4 4 o R4 R s rh
PR MBS 7 B = ARBERT , DA 28 X 6 AR 25 BRoRE I B BEAT , A0 BE A 211~ 45 R A Xk ARl i Ak ) 249
W AN R] R AR [ RE BRI 7 4 2 2]

P . &5

ST I 10 85% FUI X R4 URIRAR N B L2 AT PR, DL A A SRR I | 2
SRS e = 7 BRI IR S A, 128 A o i S 2 A B AN BT 3K — A% 0o 1) B J 32
VeIt , LA R B 2540 1 24 AL 8N o3 B S5 BEFF S5 e B AU A 3 AN 2R, 2 2 1 5 |
I RSN . 2 B AR LR A AR B B T AT, I B AR AT R o0 g b i 5 25 A AN RE AR
SEFRE TN BEIE b A P 55 2540 ) 22 A BT ) J LA 4544 BB BT A S N I K R

BRI, IE AN ) 89 85% MR BT i , i HIF S 45 A 1 24 A8 BRI R 48548 1 1R il
FAbF2 2 K BRAF A 2= A WA, SOOR T AR 02488 . B 2 TR A D )2 B A (1 27 2 R IR
TR RS A B DT a B2 1 A 7, BV MIDAS/Civil 514 i 5 B 461 B 5
SER 12 AT VR A S AR IR B A o 3% S5 2 B0 R it i 00 33 2 A 1 S P B AR AR
BB, DIt g R, A 2018 24 b 2 n K G |, 2# A A 5 22 F WL 2 AR 2D H B 22 R
FIVRVE AN A SR B R

SE TR

(1] 7%, 435, Hikib, F. AREGRREHT RS 3], HFHKFk3E, 2013(18): 65-67.

[2] thos ¥y, Hris #ﬁ‘%ﬁ1%%£ﬁ1’r?%#-&£ — A FRERE R[] SFERAF, 2015, 24(1): 75-78.

[3]fe, »F LB, A T4 #’J?Ffﬁ%%ﬁéﬁ*ﬁm%ﬁr%*ﬁ%f%[] HH K #IE, 2018(14) : 168-170.

(4] =ik, F3k, Hikom, . HELETQAMER T IO R LR FRFR R[] HFHFELIE, 2013(33):
42-43.

[S]REM, FEF, T9H, F. A TRLEORERLREHF T FIRE(]]. S FF), 2020(31): 100-103.

(6] Fmedl, EARI, kw, F. ERAFEAIBXTHREIRE LRV FAE] ERFHLR, 2017, 34(1):
82-85.

(7] 2, RY A, BASL, . AT IERHFAERLOHRFELEM S LRERLFRA[]]. ARRLEKF, 2021(15):
104-105.

[SIRAKFE, REARF, 25K, . IEHAFAEFR TEMAF LR XAMRII]. FFEAKFT, 2022, 31(1):
113-122.



124 AR 2025 45 34 B4 5

(9] B4R, ZAEM, %F, F. TEHXFTNEFFTTEIAIES LAFRBREZME] HFARKT, 2021, 30(5):
26-32.

[10] Wilson R C, Shenhav A, Straccia M, et al. The eighty five percent rule for optimal learning[ﬂ. Nature Communications,

2019(10)- 4646.

(1] 7 4e4m. 39 250 2 [M]. duw . #F 2 dik, 2020.

[12] m*ﬁ ﬁ’ P EARRIUTARS TR H 7 R[], A5 5 %K, 2022, 44(2) : 404-408.

[13] X AKF . 25 M IUAT A 57 P e v AN B LR & 3 (D], A% 5 58, 2022, 44(1): 197-202.

[14] FRik, AU, IR M F TR RO —BEFRA[]]. 55 %K, 2019, 41(6): 724-727.

(15] F ks, M AFIM]. AT S FHF 2, 2017.

[16] Bk, ot A FH8E-1[M]. 7 HFHF &K, 2000.

Problem—oriented teaching for computation of bridge structures based on
the eighty five percent rule: a case of the four—level understanding of

boundary conditions for bar structures
SUN Ceshi, TTAN Weifeng
(College of Civil Engineering, Chongqing Jiaotong University, Chongqing 400074, P. R. China)

Abstract: Computation of bridge structures is an important specialized course for senior students majoring in
bridge engineering, which is of great significance to the cultivation of students’ ability to solve complex
engineering problems. Understanding boundary conditions has always been a key and difficult point in teaching.
In order to help students to understand boundary conditions quickly, a teaching exploration integrating with
structural mechanics is carried out based on the eighty five percent rule for optimal learning. Four groups of
questions are set up based on the construction drawing of an actual continuous beam bridge. The boundary
conditions are combined with the known knowledge of kinematic analysis and rods, leading to four gradually
deepened levels of understanding about boundary conditions. These explorations enable students to dialectically
understand the classification of boundary conditions, the relationship between imposing (removing) constraints
and rods, the relationship between boundary conditions and geometric models, and the meshing of the finite
element model. Using the idea that not only all boundaries are connections, but also all nodes (sections) are
connections, the supports and all kinds of connections in MIDAS/Civil are represented by chain bars. The
relationship between six degrees of freedom constraint directions and six chain bars is given, laying a foundation
for students’ subsequent software operation. The teaching practice in the past five years shows that the problem-
oriented teaching method of computation of bridge structures based on the eighty five percent rule has a good
effect, and students rarely make mistakes in confusing different types of boundary conditions in the subsequent
computer modeling.

Key words: computation of bridge structures; eighty five percent rule; structural mechanics; boundary

conditions; course-integrated; problem-oriented
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