2 [0 IS FE R IR INH3
G ERRENR

he Reciprocal Theorem of
Bendmg of Thick Rectangular Plates
and Its Applications

HxE =




IS B R L 1 TSt AR M 2

25 i R AR TS e 2
B35 B R T i

The Reciprocal Theorem of Bending of
Thick Rectangular Plates and Its Applications

[ R A

- db -




BB ERS B (CIP) ¥

THESERIINESEHEAENA / fTEE%.
—Jb AT E B Tolk H iitt,2014. 12
ISBN 978 =7 — 118 —09807 -5

LO%... I Off... I. O - R - 5EIEAR -
FZFH V. OTU33

h E ARA B B CIP B4 1% 5 (2014) 55 266564 5

AN B S ¥ &
(JbEmmsRE X ErTher g 23 5 MREI4RHS 100048)
bR FEAER EERA RITELF
HERIE S8

FATI0x1000 1/16 EQ# 19 & 360 TF
2014 4E 12 A4 1 MRS 1 REPRI  EN#1—2000 i XEH 76. 00 oG

(FBMBEREHR, R ATAR)

E B 45 : (010) 88540777 KATHRI : (010)88540776
RATIEE - (010) 88540755 &A7lk %5 - (010)88540717



% i &

AR ERREE S HREE T HR,

= B R AR TAE R E B R R — AN EE . L5 EBR
P 5 B 2 [ B R B BRI — B8 4y, SUR E BT RHEOK F B B AR & 0 T (Rt E
BiRbE MR A R R BRI KRR, nskit & £ LY RSO ARG M SO R i3, 3%
FREREAA B R BB R U075 B 45 89 R, JRE BB TZ& T 1988 4k
EBEREER, WL EAH AR RES, RAIFHEER S, R E AR
B B R AT B 45

EpAEELHRES AN RE:

1. ZEEBRER ARG AR &, ARA BRI, 28 B & ST o 1Y
HAt Rl B E 45 TREOR B T7 A M N RT3

2. EARRBARHR, WA BAR SEH, X E BB R AR A & R R AR BUKHE
IERN L Z ; BUSa AT AR EMRBREARMCTENRHFRARANEN
‘&

3. AEBERKEAMRMAEXITHERNME, BE S B AR &
RRUTEMH L FMRARTRLE,

4. 3k B AT E R GURE B I BA T8N R AT R 50 e R AR g R
HIRHE A 45

[ BB 5 P 5 HH R W e 5 R TE BRSSP AR, S s 4R
H AR 4 B A 7 16, T 52 2 P 5 R A, DR T B A I S SR RN Y B &, A
Bk P s B4 . 0 H 48T BT B A LS, el e A I B Tl s Rl
5135 i il o

E B R C 2 BUE T 2R B U, R R R R E iDL
XKLL, BLRAUEAR BB HIA M (. 7ESCEFFBFTE S T R EBR THR
FeiB AL th R, BRFF AR B B 45, X R — TR A BRI B2, 2P
157 [ 7 - P 5 ) ) R 8 7 4 2% B YA

BT HH U S — P A ), R HH R AR A — T . PRI , PR T AR

I



BEAWHIER AR EEE R sl i, R, A RE A R E S RIFHE RE
BEE, WWH TEEFEEGM MRS REEREE KRR ITHEE EX A
8, LB 2% FH AR R

IEFATER TR, VAHE B A FHEE ¢ | R R [l A - !

EpMEESHRES
FHERS



TR R OB b

El By R 3% E B M E &
FtRTHZERSABAR

t £ B HHE
FEZER AL HXF BHEH
# K #EH
M oP K REE e
B A®F LY g I#EP
HELEHF)

HRE HBEEL FFRE KA
NiFEE WFELA WEF FER
Fel- FRE B B HEH
XEE KK KER B F
HRE GHER RFTE KRR
FEE BEE MBET Had
HER #imik



x 2
HY (=]

FABEREAEBBORRS T WAL % R A R0y bk &R, 3t
AR EHA WSS R TRAEA . B8, HERER TR L/
FHf. MAREHANE - F LB, LEWPIRAETHIRFELREH;
MEFRATRARBEE ABERTRAXE M MET R BARE SN
EPABEBELMN, WA B BELYAERANDHTEEEHSE;
BRASGSHRARRRIERLH ;9 LT R b FEA L BB AT
SO LA A R I i A B B L

e T b B HAF 5 % T 4T 20 #4280 R K, HES
B,k B ABERK— ARG HERRN RS,

E1ENBTEGRRGREAELRE b BEVH D RAH, EP 0
THBEHRG AR A, ARBAAGN S, EARMAHTEZA AN
Bl REHHAN Tk FEEANETE b BEHRABER R L BEARE
HAE i R, SRR R G S A TR AT TS BB R Ak
REHESL, AU TEARBAESF— B RAHATOAMN LS b BEH
24 54 B AR AT A A R T SRR

H2FHEATAINBTELR=ZRBRHHEAT, DAER ZHAEAERE
ih 18 72 % dh JB A2 TR o 51 B AAT A0 7 TR TG 4 AR

S ENETELRZMEMERTAAA RN LA RAEY B L HH Y
S} AT B A R T AR

AERARAHBEARME S EEN BN L LD RAUNT B EEHKR, B
6 AT AR RAM (B ILETAR) B th B4 TAL 19 1 I MAT A A R
T 348 48

R 6 3B AT LRI M T TR A B R o 0 R e B A b

BTENBT B GRERRN S LB R, R LS XA BT L2 £ 7
0 BA AR A ST AR B B ARAT AR

B8ENBTAERRE— P RAEA T AR LR WA G b 2
iy 45 T AR 4 £ 1L AT AR

A AT P 60 R AT A B 9 % B B Y

ABRAFHEDTEHNRERNEREF, LP OB ARNEHH S RHM
LR AR LA R B AR RS KB H R ERE,

VI



F0E
F1E

1.1
1.2

1.3

1.4

1.5

1.6

$28

2.1

2.2

BEID  eeeeeee e e e e e e e e e e e 1
THEHNEARIBEL R DM T EHELETEIR  c-ocrvrerererrerrenens 4
25 B AR BB EE TR oo vvveeereneresensneeesnnenesstiee e sttt e et 4
25 AR TEAR O R St T F S B ST LR AtE woeeemmmmeeeeessneninneeeeens 12
1.2.1 BHBEHBRAATEAE oo 12
1.2.2 BHEBEHHRABED N B oo, 13
5 EAETEAR BRI -ovvverrnerrrr i 17
KBRAVEF T I T BELETGAR -vveeeoevrreeeroreeremsmnnssemssisneennnnns 21
1.4.1 FHEIEZEE  eeeerrr i 21
1.4.2 MEATRRGAEAEITI  coovvrrerrrrrreei 27
1.4.3 PRI FFH  crverereoreermrermi 29
oK EFVER TR B R ELETHAR -ooeoeovvrrrrerermrmmmeemeesensnnnnns 30
1.5.1 SHBE R coeeereriiii 30
1.5.2 FREAFAREGBAETEIL  ooveeememmmmmmm 34
15,3 ATERAIEJL voeereereermsememesnssessnsseiessessesssesesies e 36
— PR AVERA T RIS MERETEAR oo 36
1.6.1 SHEGE R ceeererrrr e 36
1.6.2 ﬁq,;}ﬁ—ﬁgé{,&ﬁﬁ—_ﬁ; ................................................... 41
1.6.3 A FRIFFIH  coveeereermmrnrmmri 42
M E A TR o rveeeererrneeeeennns a4
YR P T VU3 BB S B JBEAETGAR oo oovvveeeerrermrmmemeeeesessnnnnnens 44
2. 1.1 FHBIESZEGE  ceeerenerereni 44
2.1.2 MRIRREBAETTE oo 47
2.1.3  APRAFFIL  creerrrrerrrene 49
#K E AVEF T DU BB B HEAETBAR - ovveeeeremmeeersinmmesnnnneens 50
2.2.1 Jj]éé]i%;‘.j& ............................................................ 50
2.2.2 MRMMREBAEIE oo 52



2.3

2.4

$3E

3.1

3.2

4.2

4.3

F5E
5.1

2.2.3  ATRAAFIL  eevereerrreretetntiiii s 54

AR AVE R T DU B E RS BHIELETEAR -oooeerrerrrnrreereeeenens 55
2.3.1 HEH TR et 55
2.3.2 MEMABEAFAEITI  oererreerre 60
2.3.3 FATERAIL revrummmesesorssnssssamsasvassarensssvransssnaessos 61
FIERAVE R T V04 S R S BB HEAETHAR -ooooeeeerererermnsrnrenneennenneens 63
2.4.1 FHETEE  ceeeerre 63
2.4.2 fRAMTREEGIBABIF I oo 68
SHBEIRMT H IEETEAR  oovvsrsesonssosssssesssssnsssrnnsassossnsasornsnsse 72
BWEBERT SHEE— H AT HEETGA oo 72
.11 BT E R e 72
3.1.2 FRAFRBEEBALITF  ooeeeereeeree 77
HKESER T S0 E i 6 O HERTGAR oooveeeeeeeeeeeens 80
3.2.1 SHEGIEZGE  ceceserssermnanannanesssesossrenassonnssasessant sovnenssonss 80
3.2.2 BB ERATRAITI oo, 33
— R RAER T SR EE A TR o 85
3.3.1 HEGEZEE  ceereerei e 85
3.3.2 MMBGEAA T ERFRAFE oo, 89
DB MIETEAR  -cooororrosmrvsrsossosarssesnvnaunsnsssosurusonsas 91
SRR T WX i1 52 53 BR300 B P B2 JRIETBAR +voeeeveeoeeeen 91
4.1.1 HBEZEE  coriovussiinniinisiiostaavonss sanasisonerssasseansasessonnnn 91
4. 1.2 BB EEFEIL -oorrvomssvsconse croen sesssrs vevnnpanaseses oo 94
4.1.3 HFRAIFE oo 96
K I P A3 5 5 X 2 B 25 BT oo 9%
4,21 HEEHFE e 96
4.2.2 REHIRMGELARIF I sns sonnor avnamssvausnsssansns eonios sssawnonsvnisss 100
4.2.3  FFRFFFIL soevvrerermrrmniiiii e 103
— S PR P T WX 5 5 PR B S SRS TAR e 104
L T B 1 T 2 e 104
4.3.2 MEMTRRGASAETT I ~ooovverre 108
4.3.3 AIRITIFI oovrerrreriiii 110
BRAE IR - ooreeererrrrrrieererrrii e, 112
PIEAE T PR30 B R 55 434 B el EL AR R ST A2 i TR



5.2

5.3

5.4

5.5

5.6

$6=

6.1

6.2

6.3

A oot trsreon v sy e e S S 112

S.1.1 FHEGEHE covvreenerrnrr e 112
5.1.2 FBATRBEGEAE T -oovevrerrrrnrrere 118
5.1.3 AFRIFFF creveereremrmrerre 121
K /R T PIAR T [ 2 5 I 4R L B i LA 18 S0 il B

BEFE AR -wvevereerenrrrne e 121
5.2.1 ZHEGEZE R crevrererremr 121
5.2.2 FRMRRBIBABTFIL «ooveverrrrrreiini e 123
5.2.3 AFRAIFF corereveerrrernmrtriii 126
—EPEATER T WeBL B 2 75 BBl Bt B A S S i S
JEERTE AR < v v v vevereremnrrnemtei i 128
5.3.1 ZHEIE Bk cereei 128
5.3.2 FEATRREGBAATTH ~oovvvrrrrrrrrmmmnmn 130
5.3.3 PR FFHE coveeerrrr 133
YIRAE FI T WIeR 18 32 55 Pi4RiA B i ELA U ST il R

BRI seevvernreennes P P PP TR PP TP R TP PRE 134
5.4.1 HEGEFE coverrrerr e 134
5.4.2 %#ﬁ’@f—é‘}ﬁ{ﬁﬂ’ﬁ ................................................... 139
5.4.3 PRI FFF coeveerrnrreriri 141
FOKEAVER T PSRRI 7 PIsR B i B A SR SRS il E

BETE AR v a5 vuommenruonmansseanmasonsonnavsnns vesiss  SoumSa s PR SSSS AR SR 142
— &P ERATVE R T BISBIA 1R S2 53 W 4RI B i B AT S22 iR
BEFAR »veveeerrree e 145
b R R EHEIETCRR - ovvererrerrerre 149
A AT AR TR 3 5 4R B 1 A SRR E T R

BEFGAR - vvvvveererernrrnrnmnertiii e 149
6.1.1 ZHBGEZEGE coevvrerrmmrermiiiiiii 149
6.1.2 FEMFARGBALTFIL v ovverermremr 155
6.1.3 AFRIAIFI croverrrrrrrmr 156
K A A PR T AR 32 53 B4R B ol FL AR AR O 25l

BETE AR «was sonsin senmss eesn wasessn Sxasams sasas SHamOnELEARHRHITRRISTHARRS LSS 157
6.2.1 ZHEG B iE coreeerrie i 157
6.2.2 FRMRREBAETT I --oovovvrmrmrerer 159
6.2.3 FFRILTFIL cocvvrerreerrmimiiiiiiiii e 160

— SR BB E A T RIRA S PSR B B B A R B E RS R



6.4

6.5

6.6

6.7

F1%

7.1

7.2

7.3

F8E

8.1

6.3.1 THBGE FE cooeerrr s 160
6.3.2 FEMTIREIBAETTIL ~oovvvrerrmeeremrnnieiic e 163
6.3.3 ATRAFFE coorverrerrerii 164
IR T PSR E RE 7 PiARA A o B RS T R

D R P P 165
6.4.1 FHEGE B E cooverrrrini 165
6.4.2 fEMIBABAL T EBATRTIFF ooerereerrineiiii, 173
FKE R ISR [ E 7 Pi<BA Bt A A& S R

B R o s s s st et i i s s stesBui aiimess Emcermsos i 174
6.5.1 FHEIE R cooeenreini 174
6.5.2 FEMIEEHALT F AR TR coovvvrrerreremnnniinini, 177
—EE PR T PIAR T [ 2 5 AR A B B A B R
BEFG AR v vveverrrnrernnnennnnerinneeiintetie et e eeie e e s e e at e e eaa e 178
6.6.1 IHBGE ZFiE ceeveeiiii 178
6.6.2 FEIRRBBAE I ovrovevws svmeve vanmms s swmen ssws sawasns snasi s oo 181
6.6.3 TR oovererrrnsrmmminiiiiiiiiii e 181
P NE T B AT BT v eeerrrrnneerrmrnneeemmmriieeenineeeennns 183
B R TR SUATRE TR oo eevvrvrmnrrnereesenisisinninnnee e 192
25 B B E TEAR B S REA o+ vveeeererreererrererrererreeeesee e 192
Tl 1 L EADEEBBALETGI orevvrrererrrrrraerrniennineniinenn 192
7.1.2 BHBEHMRE S LAZABME o oeeerreneieeinininiin 193
7.1.3 BTHBEHLMEGT LR F FFL coreerrerrarrareniioininiiiinen, 196
714 AT R LR ) B R B TR e 200
BRI LR Rt e, 201
7.2.1 JXERAMABEME oo 201
7.2.2 ;‘—;L;n‘;}ﬂg,{ﬁﬂﬁgﬂ* ............................................. 205
7.2.3 JXERBBIAREME o, 210
7.2.4 FAERABEBARE oo 218
f“)‘({j@m%mﬁq ............................................................... 224
731 SARASMEE N TH L AR T BT oo 224
7.3.2 JXAEABBE TFEB BT WMBIETGAR o roeererrrrrriennrnnnnn, 225
MR TR EAE TR o cvvrerrrrrnenneriiiiiiiiiriieieeiie e eaaas 227
UM S TR AR T AR AL AR oo, 227



8.2 HERAEF T Uik (& L it I A pH JE R TR - vvvvvvvrrvnrenmmnrsnnnnnnnnns 233
8.3 —EFRRAVERI T UE LM ELETEAR - eerrrrrrreeenees 239
8.4 EAIEF T UL B Pt fER AR - ovvererremrrmeeeeeens 248
8.5 —EAREER T E MR M EEETEAR o oovveeerrerereeeee 264
BRETRE  ceeeeeee e 278
B TLHEE  -ovovvrererrrrrer 282



Chapter 0

Chapter 1

1.1
1.2

1.3

1.4

1.5

1.6

Contents

Foreword ---------------------------------------------------------------------

Fundamental theory of bending of thick plates and
Bending of thick rectangular plates with four simply
Supported edges ...............................................................

Ressner’ s theory of bending of thick plates — +ereeseeeeneemenenceccnannaees
Boundary conditions and static conditions at corner points of
bending of thick rectangular plates — «+ssssesereessessnsniniiniiiiiiiiins
1.2.1 Boundary conditions of bending of thick rectangular plates «:-:--
1.2.2 Static conditions at corner points of bending of thick

rectangular plates  «++++ssssrnrreereet et
Imitatively fundamental solution of bending of thick rectangular
plates +erressrerressesit it e e b s
Bending of thick rectangular plate with four simply supported edges

under uniformly distributed load ~— +++-vseeeessssneeennii
1.4.1 Reciprocal method of works «+++++++sseerermremmmmmimiiiiiiiiiiinnen
1.4.2 Numerical calculation of analytical solution «+++sseesereeeeacneenes
1.4.3 Calculation of finite element method — +++essreerenneenennenaninas

Bending of thick rectangular plate with four simply supported edges

under hydropressure  s-»ssssssessssnssnsssssasassseasas sovusssssnsasasosses
1.5.1 Reciprocal method of works «++++++ssssssssnsnnisiieneennniiininnnne,
1.5.2 Numerical calculation of analytical solution «++sessseeeereeenieniens
1.5.3 Calculation of finite element method ~ ++e=revreeerererenecniieninns

Bending of thick rectangular plate with four simply supported edges

under & -concentrated. load, s ssswmsssimmmsassvimssvamsensnsins ssvsases inss
1.6.1 Reciprocal method of works «+++++ssssseseerermmuinreiuiimiinnniinns
1.6.2 Numerical calculation of analytical solution «+s+eeeseereceeceecees
1.6.3 Calculation of finite element method  ++++secerereseraaniiinainiiins



Chapter 2

2.1

2.2

2.3

2.4

Chapter 3

3.1

3.2

3.3

Bending of thick rectangular plates with four clamped
edges and that with four corner points simply supported -:----

Bending of thick rectangular plate with four clamped edges under

uniformly distributed load «+=++sesesrrreemsmrrenniiee
2.1.1 Reciprocal method of works «+++++++ssessseeeermemmiiiiiiiinniiniiian
2.1.2 Numerical calculation of analytical solution ==«s+srerereeeerneaian.
2.1.3 Calculation of finite element method — +reserereenerneneeeneeaenen.

Bending of thick rectangular plate with four clamped edges under

R R ———
2.2.1 Reciprocal method of works «+++««ssesersseeerrmmmimiinnririi.
2.2.2 Numerical calculation of analytical solution «+++sseeeeseeeneeenenns
2.2.3 Calculation of finite element method =~ ++«+esorerermemeneeieneiannnn.

Bending of thick rectangular plate with four clamped edges under a

CONCENtTAted 10ad  ++«cvrrerenrrnensuneumeueeetnesneseruernernenesiennesnenns
2.3.1 Reciprocal method of works «++++sssssernnseerrumnneniiinnniniii...
2.3.2 Numerical calculation of analytical solution «+++sveeeereereeienene
2.3.3 Calculation of finite element method — =+++eseeenerrneeranenianainns

Bending of thick rectangular plate with four corner points simply

supported under uniformly distributed load — =+eeereerersneiienii.
2.4.1 Reciprocal method of works «++++++ssressssmmmmmunniiniinennnenennnn.
2.4.2 Numerical calculation of analytical solution =++-rtseeeeveenerenenen.

Bending of thick rectangular plates with three clamped
edges ...........................................................................

Bending of thick rectangular plate with three clamped edges and one
free edge under uniformly distributed load — =+eereeereerineiieiiinian..
3.1.1 Reciprocal method of works «+++++ssssssssssmmnnnnnsnisinnnnsnsennnn,
3.1.2 Numerical calculation of analytical solution +=«+recserrerereeeeesens
Bending of thick rectangular plate with three clamped edges and one
free edge under hydropressure ssseeeerererrereseniniiiii
3.2.1 Reciprocal method of works «+++++serereeerreremimiimiiiii.
3.2.2 Numerical calculation of analytical solution and calculation

of fitiite element method ssss ssssss s sswms sawsns s swwsss saingiy s vmwans vo
Bending of thick rectangular plate with three clamped edges and one

free edge under a concentrated load ««ererereeeeresiiiiniiiiieiii,



Chapter 4

4.1

4.2

4.3

Chapter 5

5.1

5.2

3.3.1 Reciprocal method of works «+++=sseseeeessssssurmmminniennenniinns 85
3.3.2 Numerical calculation of analytical solution and calculation

of finite element method <+teersereeereessreierieicencrieranaennans 89

Bending of thick rectangular plates with two clamped
edges ........................................................................... 91

Bending of thick rectangular plate with two opposite edges
clamped and the other two opposide edges free under uniformly

distributed Toad  sssrs svsrvs cosves sovswes sanenn smmmun sastinss 4465008 465554 RIS 63 91
4.1.1 Reciprocal method of works +«+++ssssssseesssssnneeeeesnnnnnieeines 91
4.1.2 Numerical calculation of analytical solution «r+esesercereencencencee 94
4.1.3 Calculation of finite element method — =+-esseeereeneenrreeconcnnnes 96

Bending of thick rectangular plate with two opposite edges clamped

and the other two opposide edges free under hydropressure :««+-+2---- 96
4.2.1 Reciprocal method of works +++s+ssessssrnrssssnsniunineiesenninienes 96
4.2.2 Numerical calculation of analytical solution = =+=esseereecsereecees 100
4.2.3 Calculation of finite element method «+-ereseeeeereraerarcnecenees 103

Bending of thick rectangular plate with two opposite edges clamped

and the other two opposide edges free under a concentrated load --- 104

4.3.1 Reciprocal method of works «resseeeeesseessnisnmuinniiiiiiiinnn, 104
4.3.2 Numerical calculation of analytical solution —=s+esesereeeceneeneee 108
4.3.3 Calculation of finite element method ««++=esreeeereneeecncennncinns 110

Bending of thick rectangular plates with corner points simply
supported .................................................................. 112

Bending of thick rectangular plate with two adjacent edges clamped

and the other two adjacent edges free, and the corner point simply

supported under uniformly distributed load «+cseeererereriiiiiiiiian. 112
5.1.1 Reciprocal method of works ++ssseeseseeeeeeeeeineniiiiiiiiiniinn 112
5.1.2 Numerical calculation of analytical solution —+++esesrereenreenees 118
5.1.3 Calculation of finite element method «+=++srserreeeenrnanaanains 121

Bending of thick rectangular plate with two adjacent edges

clamped and the other two adjacent edges free, and the corner

point simply supported under hydropressure —«sceceotererieiiiiiiiiiiine. 121
5.2.1 Reciprocal method of works ««teesseerssrmmummummnniiniieneneniens 121
5.2.2 Numerical calculation of analytical solution =+eteeeerseseceeeen. 123



5.3

5.4

5.5

5.6

Chapter 6

6.1

6.2

6.3

5.2.3 Calculation of finite element method «+««sreererereesereennanien, 126
Bending of thick rectangular plate with two adjacent edges

clamped and the other two adjacent edges free, and the corner

point simply supported under a concentrated load ++:+erereeeieeiieens 128
5.3.1 Reciprocal method of works ««reeeeeesessssssmmminiininriiiieiinn. 128
5.3.2 Numerical calculation of analytical solution = +e«+sceeerereeaneeens 130
5.3.3 Calculation of finite element method «+++sesesererenereannanennas 133

Bending of thick rectangular plate with two adjacent edges simply

supported , the other two adjacent edges free, and corner point

simply supported under uniformly distributed load -«+-eeeeeeereeeenns 134
5.4.1 Reciprocal method of works «+++++++erererreremrermmmmmiiiiiinnns 134
5.4.2 Numerical calculation of analytical solution  =«+sseeeeeeneeenenee. 139
5.4.3 Calculation of finite element method =««+serrerecereereennceiancnens 141

Bending of thick rectangular plate with two adjacent edges simply
supported , the other two adjacent edges free, and corner point

simply supported under hydropressure ««--++++sssssremseremmiimiiiii. 142
Bending of thick rectangular plate with two adjacent edges simply
supported , the other two adjacent edges free, and corner point

simply supported under a concentrated load — ++sereerereeiieiiiiinns 145

Bending of thick rectangular plates with complicated edge
conditions .................................................................. 149

Bending of thick rectangular plate with two adjacent edges simply

supported , the other two adjacent edges free , and corner point

hang in the air under uniformly distributed load «+«++oroeeeeereerecaees 149
6.1.1 Reciprocal method of works «=s+ssesseesseeseessmnninnnnniien, 149
6.1.2 Numerical calculation of analytical solution — +eecerererereereeees 155
6.1.3 Calculation of finite element method -++ecreeceveenernereneinenas 156

Bending of thick rectangular plate with two adjacent edges simply

supported , the other two adjacent edges free , and corner point

hang in the air under hydropressure  «++-sesesseeesineeeinnniiiinin 157
6.2.1 Reciprocal method of works +++++++++seeerssrseremmrmemmuiiiinnnns 157
6.2.2 Numerical calculation of analytical solution ++esereesseeneeeeees 159
6.2.3 Calculation of finite element method ««++essreeereeneeieeinccecene. 160

Bending of thick rectangular plate with two adjacent edges simply

supported , the other two adjacent edges free , and corner point



6.4

6.5

6.6

6.7

Chapter 7

~1
Y—

hang in the air under a concentrated load «=+eseereereereeererieniee

6.3.1 Reciprocal method of works .......................................
6.3.2 Numerical calculation of analytical solution —++ssseseseeeecececees
6.3.3 Calculation of finite element method ««++sseseeevermereecieiianens

Bending of thick rectangular plate with two adjacent edges clamped,
the other two adjacent edges free , and corner point hang in the air
under uniformly distributed load +++++ssssssserrerereniniiiai,
6.4.1 Reciprocal method of Works «+++++s+ssssssesssssissnnsesensiunens
6.4.2 Numerical calculation of analytical solution and calculation

of fitiite element methiod  secossosmsses smasesnensevvansrsaesiaorens
Bending of thick rectangular plate with two adjacent edges clamped,
the other two adjacent edges free , and corner point hang in the air
under hydropressure «««««+=ssssssrrrrmeeeintiin
6.5.1 Reciprocal method of Works +++++sssssssssessereeeneennsnniiiunn,
6.5.2 Numerical calculation of analytical solution and

calculation of finite element method =+-++seeeereneerneeneannnnn.
Bending of thick rectangular plate with two adjacent edges clamped,

the other two adjacent edges free, and corner point hang in the air

GBder & CORUEREEEE Bl  stsnessnbannotins bitasinbunnisinnsssbsbonnid
6.6.1 Reciprocal method of works «s«eeeeeeeesessssisiiununuiininiienes,
6.6.2 Numerical calculation of analytical solution ++++seeereeeeceeaeees
6.6.3 Calculation of finite element method =«-+vesereeeeneereneinnanns

Bending of cantilever thick rectangular plate under uniformly
distributed load srereeesrererririiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiineiaes

Generalized displacement theory of bending of thick
rectangular plates .........................................................

Generalized displacement solution of bending of thick
rectangular plates -srsesesesssssasussssanaessansssnnssssnsasssanssasonsessans
7.1.1 Bending of thick rectangular plate with generalized
SUPPOIt edges  ++++rersrsrsseereertiiii s
7.1.2  Generalized displacement solution of bending of thick
rectangular plate +++reeereerreriiiiii e

7.1.3  Generalized stress function of bending of thick rectangular

7.1.4  Proof of the generalized displacement solution and the



