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HI1E & W

L1 #MEAENES

TRAEWSIBEE T —HARBr — T HFRFHER NI (member) . FE TSRS,
TR EZ BN S (BB AR TR MER. R Z5 S T H—
MR B &R ARRBE S, TEGHWEYMARIER TIF. IRIETEEMHNRO L L, 5
— WAL R ARBRES . MAERERBEENEZGEUT =AFHE:

(1) WA RS RE, MEREHE -SRI NERTARERR. i, & 1-1 FF
ABPRE, LARIEEFRENEN T ARERD, ENHERERER. FriERE
(strength) RIE M A LESN 1 VE I T BTN B BE S .

(2) WA RBRIRIEE, B ERWHE—ERSNNERTRFAENEREAELIER T
EARVFHIRE. Bila, & 1-2 P EREMME 1-3 iR RmA R R, MEEiA RS
HRBE A FESN IE R TT = KT KR TR TR EXERMERSEE, F5I&
AN SESR. FHiL, BRWHEE—EHINERTATELKRNER, NEREBHRI
BE. FTIBRIBEE (stiffness) RAEHMAFFESN I1E R T IIIBTEHEES .

b UL S

A 1-3
(3) MFRLA RBHIREN, B ERWAE RIS NERT REREHFEER. 6



« 2. R B RO

n, B 1-4 B BRIV . Y EZ B E S 5 — R B, B A S AT 68, AT 3%
KITAERES . B, A THRIEHRIER T/E, EXEF -BERFFEANELXTFEEL. FriBRE
¥ (stability) R #8 # 4 R F¢ IR A LB XM EE T .

LR, M F B — @S ER M, - RN A RS ERE N EMEEE. -
AT = 48 TAEE O, X EIR = EmESR WA rilE. fln, R e 2R EEEKX,
ERFEMEERNIFEER, MARILKTEF R UREHERIE. R, X FREREHKRS
. EEEHRMER, G, 88 ERE 28, WIRIEEE — S8R FER, REILES E
REBRMBIE . IR FENSREE, N EREBRRM BT RBEMEHER.

R RAEAS 47 2 0 1 3 BE L RO E RS R e T o L A T R 848 o K, s A AR R A R,
SxHE I AR T AR A B L A & B LT AN E A E RS T,
A RF T8 ad /0, sk BB A B4 61, UG 7T B8 G v W 2 5 B I BE A AR 8 O TET Y
ZOR,AIER LN, B, # kS % (Mechanics of Materials) ) 24 £ 55 3t & 76 7 2 52 FE .
W BE FAS 8 P I 24T 5 LUK R BE 9 8 57 vl U, g 44 14 306 B 6 38 i A1 ), B E B B R
5 RSE, 0 8 4R B B2 9 3R SL Rl A B O .

TE TR, A Lo 44 i JUAT T AR 532 0 1 00 BB O 2%, L5 BE L W B8 A A S 1t 1) R, {5 B
FHSAE T LMY, LAE B TR &m0t . seoh, #4469 5% BE L KIBE F S &t 5 ¢
BHE 7 250 B (WU D A 5%, AR 1 22 R i W 2 i . B LA, iR 4 i B 5 4
B RIE REENEEFRZ -, SERAMAEARSEZNHAL,

1.2 AEREFHNERRIE

BAE 32 1 LA R0 75 WA B R 2 L 7525 IR AR5 TE O 4 3 B 2R 16 R L BF
FM R R BE AR E T B A — TR BRI & A A RS R MR B EATR —
L[ &, BNTESN IR R T 2 R AETR AL , TR a0 Z50KE (B 4k 44 L B B2 T 2R T2 B4k . R, AR 48
B IR EF 07 T, H SR — SR B R, X AT AR T B AR R R, R E R
BHERL. BT AZEA R 12w, X AT 28 T8 B RV R AR L

(1) HEELEMEMRB . BB » B4 P30 2 0 23 Bt i 38 36 3 0 I3, T EL 40 4k P A A 3
SEI RS AR . W B R, 4B A R T 2 (B 3 AN L, T HL & dR R )
FHERWIFATELME . SR E 52 B 5 1 1F B9 R T A8 He R FE /0N » T EL &z 9 HE 5 45
GEF NG ¥ERMARE , XRESRAMEH TR LHEE . RE X BB TR Y& A st
Wy BB A LB % LR BR H0 A A R T BT — JE R /B B80T, 7E B8 2 A AP N AR PR 34
B S8 TRKRBIR IR R 5| MR R &35

(2) HmEFAERE. BRI, BERES T W EHHERESMER. REXHR
PRI FRIAR N & R R . ER TS . 84 SRZEA R J5 [ L& f = R AR L B A
ArHm. BE&BEYEGEFZEN, T EREHFIRARN, NEHTZRMARE, ENES
J7 1) b A B AR ] . AR PR A A 1 R R, BB RHEE 4% 05 1 BB 2 ROR
. Blan, AR B KL 3.

(3) /MR . WAETESN IERT TSR ZE &/ THEAE RE R . Rt
) -85 70152 Bl I, T 220 W8S T B S T 4 4 AR TR TR RO R



m1E % i .

1.3 MHERESE

Fridah 71, e 4s Ay ik 3t B pF S M - Ve A . S B HE BT AR AT .

SR EERT XA R MRE S . BRAORSHEYEEBRAK S, S
ME S REARSAAEYERE LW, ¥R E S fgh ), B XA hER IR .

A7 ¥ HoAE F M BT 4 Sk BB B AT (static load) fI B #Af (dynamic load) . R RIEBME
i FTHEMB —EEH, UERFHAZHEHNRARE , WOEERIELRETZHES, EH
YR SO R EE O B &S M AT, 28 8 8 [5 3 = 48 K/ a5 19 BE B[] i 28
b B BT, QIR XS T AT o IR IR B B & T BT AR Z M B YR sh BT . B TAHRHES)
B SHEMEERT W EERRKAME, Bk, 78 LA Bristie 6 B &8 9, B2+ 4> R A
)P I

1.4 WA BEEMEDOEER

1. AAMEE

FrE N 7, B8R NS A SRR Z M A ELAE L 1 . MR Z 2150 Sy B, X Rl A
FBRFEN, B RRERY ARSI 4 Z MK R RFREAWER BEXRETHE %
WFST TG . Ak F7 2 b BREEBF 58 89 9 77 (internal force) J2 48 ¥ 14 32 B 4M 1 #F R AE B B, S
PR 45 T 43 2z 1) R AR o B AR T 5 | AR AR LA D B ek AR B AR O B I s L TRIRR I .
XEERHN T AN RS AP —RE 5 B a%ER. Bk, MEMERESH
I REVIHEKL.

2. BmEE

T BRATES IAE R T BN T, JE R E T I R/INA O 1 8 R R RN
THEEGUHZTENERNE.

B 1-5Ca) it S IER T A FRERE. BT B/R m-m B LN, /T
T m-m BAR#K F 14 r FF AR AL B B8R4 AR B A — 3B PR X R (n A 340 F R 5 —
oy B4 . B A RYIREETLE.BRTAH FF,,F, fEfs . &8 BEMERATA

E

ol

(b)



« 4. #kE 7% B 1O

w5 m-m BE LR, A 1-5(b) R . REERSRAERMER,A MobA R/DMHE. T
AR AERT BE 2. A.BRSMZEMHEELER T MEEH m-m BE EAHN .
RYEESE R, A NERE m-m E&SAEEE. BN A AR, BXA0AHREBE
ERAREAEFRGREINERMERE, AR XANEE EMOA . RIE A WO FEHRE, T
RAGm-mBRE _E AN E . A B A MR 0 A R 4, LA B R R B R T B O R RO
BEE. THEREARUT=EALPR.

(1) FEARFSR A 7 80 8 T Ak » 12 8 T AEL ot 408 40 42 0 FS P 9 0 » R B G o 4 — 3B 204 A BF
KRR, F 57—,

(2) K FFEF MR E W HERUA DR,

(3) B REITH T HERMA S

Fl1.1 —HZAEHMEIERANS, WE 1-6() iR, &% F, =10 kN,F, =13 kN, F, =
3 kN, SRAF4 -1, -1 A A A

11 1

F, R
(a) = - - F—1 - — =
1l 1
R 1
F,
b = - - E N
I
11
© ° = i
11
1-6

(D SR FIRRE F AN 7. ZERRTE -1 A0 M AR oK FF 40 R 0 %8 4, 4 B8 72 300 3R 4 Ve BF
FEX R, IR IR E I WAEF AN S Fo 0% BRIy mmE 1-6(b) . B F#%
PRI, Fy b SHAERMAMES . hPEIRE D F, =0,18

Fy,—F,+F,=0
Fy,=F,—F,=13—3=10kN
W Fy RS HIE 3% W 1 BB 7T R EF .

(2) 8 - BE LA S . 28 -1 LB AR o ) IF , 6 FF 4 BRBT 3R 4% » BRZ2 384 BT 5%

X%, - &E RN A Fom, E 1-6() fiR. mT@y®R D F, =0,18
Fy,+F,=0, Fy,=—F,=—3kN
g R — " B R AR T b P 7 165 B O 1A R

DA b B e 22 B M BF ST X &R, SR R A B B E X &, AT S B R 0 45 R

3. RAMER

H 1 B 3 BE R AN 5 R T B 9 7 B K /N 36, T ELSR B TR T b 9 7 4 T I TR 5 AR B
ol R UNCIE 3:-4:0L - 7=

FTREBE—ZHHAEERE LIE—& CROMHEE, B C AR—MER 0A, 11
1-7(2) fim . BEEMERLEKESN AP I AP 5 AA ) HE



B1E 4 w s B s

5=AP .

A 1-7
— BB T AR RIS 70 1, IR A1 p BEFTEL AA B K/INT 5, BT A E 3R R B
HELWERAANEC ANBRBHEE. & 0A BETE, HERERN

p=lim—=-—— (1-2)

B A C BAMN N EE KRR C HAKR S (stress), p B—1NRE, —BREBELT,BARAS5E
HEHE WASEEHEY]. @FENS p HBREETEREANSI B LT TRENS & <,
WME 1-7(W) /R . o FRAIEN J1 (normal stress) ,z R A VI 7 (shearing stress) ,

16 E Br B AL, B 7 B B2 B A 37 F (PascaD) , Ri#R M IA(Pa), 1 THZ T 1 4 i/ X°
(1 Pa=1N/m"), ZBAL K/, 8 % R FHIKE/ K (10°N/m®) ,i8F MN/m’® 8 MPa, & ] f
F WAL GPa=10°N/m’=10"Pa) F {7, 7E/A il 8L, B S B9 807 % T 58/ JE K’ (kg/cm®)
] T 5 /Z X" (kg/mm®) .

WA DA EESFEIRL A

\

1.5 &z T

250 S A e, LM B Rt & &4k, X FPAE LR N ZE ¥ (deformation) , ZEFE
M HAEEYVIRKER T E AT LA E 8 8% 8] 8 A U .

—BERT , ZAMEERSNEERAFRN, AT L2E THEZOMENERERL, EF
TERTMEPE—SLERER. i, T ZAKHEBE —#M/hNEE, B 1-8(FRT
HE—R C RAHMMASEE., RANEEEKDN b BKHN Az, BRG ab WKEEN Az+Au, Au
K ab LT (B 1-8(b)), ab MAEERESEK Az WKEARAX, TUEH v 5 Ax
) H B

& == (1-3)

-

b
a
4

Ax Au dx

(a) (b) (@)



£ 6 R R0

FIR ab bR BB, SRV BT BOF AR . 3 Ax BE T R RE

e=limg=d—u ’
a—0Ax dx

PRl C S AL U = J7 8] ) IE 0 A8 5( 2R 7 2% (normal strain) , ZE/NETE P EH e & — R HBU/D
H&.

LI/ ER S D RS T R BR /NG BN B TTHR . TE TR R — MR b, & s R N AR
AR A [ Y

¥4 32 J1 J5 B 0 R TR SR 9 WA AR 341 BT I L A W U B, BIR O YD L A B £ L AF (shearing
strain) , fl y #n, AMERER, ME 1-8fin. EHE—HREBIKE. cfy BRER
MR —RLEERENENEAR, EMNYALTENNE.

1.6 HHZEEHNELREX

FE TREM ST WL R E S M SRR . 8% AR REST L. R E
A B LTI AR 73 6B 5T o AR 264K BE a2 K F L8 1) R~ B9 44 1 » FR OB AT 44 (bars) , & FRAT .
TR AP 25 4 AR R AT ST AL D R » A0 - ATLAR R B 3 AT R 44 5 Rl S SR R B ST AR AN SR AR R LAY
HIFT 1 » 44 B ) 2 EE BT BAFFF

M EEUTHENSREAML. SREVEETREN ANRE, S HRER O
HOELR AR ML, BBESHEREEEER . RIEME N ESR S TR R
EAT ST 2 BN 1-9Ca) (o) FT7R o 25 FF 10 25 1 A T DK/ FE 458, U)K Of 46 48 T A » 75 JU
N AR T

(1-4)

WML REE

1\ — %
S=n amY / /

(a)

=
JC

(© (V)
B 1-9

ARG — A 75 1 B9 R /N T 55 S8 BN O 1] 9 R AT A AR . e /ANRSF 5 1 R
JEBETT 1) 5 S 53 B A4 J JBE B JLART T8 R O PP T .+ T S SF TR AR R S AR CBRUARD » A 1-9.(b)
B 7R 5 T D i T B AR AR A 5E, I 1-9(D Frn . REGERBREN IR, —BIERFHE A
FHRBEME SIS,

PRS2 HE XK. B XA 2R TE FE AT 20 8 13 90 7T A0 4F 18 B9 22 T2 AR 50 F L
T A FERTR PR —F L R EFEEAE .



1w % ® * T

1. %l (6 I {8 5 [E 45 (tension or compression)

IR K/ADHE TR SERAEKSMEAESW—X 5 &8, Fla,  1-10)
Fis B A BIAT AB FE 1-4 FiR fS0T T, A TE RI A K 485 .

2. H71J] (shearing)

R TE R AR R T AW, BOR/NAE S8 O e A B A P AR 2 T 4l 4R 9 48 BE AR O A — it
J1Rr SR, F AN E 1-10(b) Frw . HARTE 5 R0 = J7 8] B9 & 8 8 0 50 1 5 1 7= A 4
Xt 2 .

3. % (torsion)

AT S o R/ SR 7 A B YE AR B T AR Mm-S s i Em. #in, &
1-10C) iR MR FE S 1 i AB, HAETE R A G E R B RS MR 3.

4, I #Y (bend)

IR B H T AR AR AR 18] ), SOV A T 6 8 A Al A N 1 OF TN — S K/ L
AR EFEER . WE 1-10(DFFIRFRERBIKRR, KB R R AR MLH EH
KA AL

SONUOUNNONUNNNONNNNY

S/ TTTTTTT 77777,
LUg7 DAy /l
(b) (d)

& 1-10



o2 F R AL S ESE

2.1 HEHNHBEEHBIEER

FELREW P R RESE WA SEE . B, B 2-1 Brs i & IREeT, 447
IR E A, AT R T X RETHR RAER A1, Ha il 3 AT BB E A T2 0, 3 BV SR ST B
ST EIRET AL, B 2-2 BiR I NRILEAT . EM B E M BEPRZE. XRFHFHZN
Frm SN BNERLSHHMEAMES; HERRELAE T ERFHA N MRS
A E QPP EAT MRS 8 B 0 AR X AT T R A0 % A7 18 B AT AT L IR B A A 2-3
iz A, BHPrEERNZ ORI R, BEREREREHER.
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& 2-1
&
(a)
B’ 2-3
2.2 HHmHHEES R RS
1. BEEEHAAN

B—HEH, EE RS —X KM% T EER AL SEFMKMESNI T R
7= A B R AT, AN 2-4(a) TR, H T BRBATERE L&A R E mom B8
R4 RS . FHEBE LR AR AR . A HHR Foo A 2-4(b) () FF
. HEBRKE®NEEEE D F, =0,18

Fy—F=0, Fy=F



