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Index of “Mechanics of Materials” by F. Beer, 6" Ed.
(Beer B N B ) Zh F LR FIXT )

This Chinese version of Index is translated by Changwen Mi to facilitate students in
various engineering majors at Southeast University for reading the original English
textbook. This file reflects part of our constant efforts in implementing bilingual teaching
of a series of undergraduate and graduate mechanics courses hosted by the Department of
Engineering Mechanics at Southeast University. We had made every effort to ensure the
accuracy of this file for the students’ sake. We, however, make no guarantee of the
effects of using this file.

A
Accuracy, numerical, 17, 44 ${E x5
Actual deformation, 95, 99 S48 1
Allowable load and allowable stress, 4 14 ] 28 A1 FH Y. )
factor of safety, 31-32, 44 ‘%4> [ %
shearing stresses, 156158 /] . /)
Allowable-stress method, 235 /1 W /172
design of columns under an eccentric load, 675-676, 685686 fi-L» 5 AT ¥ i1
Aluminum4H
design of columns under a centric load, 664—665 7] i il s T 1) ¥ -
properties of, 58, 60, 129, A12—-A13%45 44 5t
structural tubing, 202 IR 45 )
American Forest & Paper Association, 6655 [F k4% 12>
American Institute of Steel Construction, 662, 66752 54X 45 )ty 2
American standard beams (S-beams), 231, 388 SEHIFRESR  (S-4E)
American standard channel steel (C shapes), 218, 378
properties of, 756-757
American standard channel steel (C shapes), properties of, A22-A23ZE bR HEREAN (CTY) )i
American standard shape steel (S shapes), properties of A20—A21 35 FIFrUERIAN (ST #4 )5
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American wide-flange beam (W-beam), 231, 388 357H 98 B 24 (WZE)
Analysis and design of beams for bending, 314-379%5 i 42 11 /3 Hr AR 11
computer problems, 378-379% 4 > il
design of prismatic beams for bending, 339-349, 370,371-372F2 IR 2 15t
introduction, 316-3194#% &
nonprismatic beams, 361-369, 3739EAIk %2
relations among load, shear, and bending moment,329-339, 371fw/ 4k By JJ FIZRE 2 [A] [ ¢ &R
review problems, 374-3775 >] 2] /i
shear and bending-moment diagrams, 319-328, 370-371 8 J; [&] #1725 41 [&]
summary, 370-373/)N 4k
using singularity functions to determine shear and bendingmoment in a beam, 350-361, 372—
T3 A L (WIS ETTHE) SKARZE P I BY ) RIS 40
Analysis and design of simple structures, 14-161j 5. 25 ¥4 1170 T Fl s v
determining bearing stresses, 1635 [ I 77 1 3K i
determining normal stress, 14—151F 1 77 3Kk fii
determining shearing stress, 15—164J) )3 7 3K fii
Angle of twist, 143, 145-147, 189411 %%
adding algebraically, 16 1/X£ A1
in elastic range, 159-163, 165, 2115 1" i [l 4 1Y
Angle steel 14
equal legs, A24—A25%5 1 1 4
properties of, A24-A27 f1 401 J
unequal legs, A26—-A27ANE51 £ 4
Anisotropic materials, 63, 130 [i1] F %44 )
Anticlastic curvature, 234, 30644 ¥ Hifii
Areas. See Moments of areas|iif, 2 WLIFAH
Average value, of stresses, 9, 42 Jj¥31H
AxesH
centroidal, A6, AS-A10/% L
of symmetry, A%} Fié
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Axial loading ] faf 2%
bearing stress in connections, 13, 43 1E 1 (I35 IR 1
centric, 42 [ 4l fif 2%
deformations under, 67—71, 101-10347 /5 45 JE
eccentric, 42, 284-293, 308k Lrfiif 2
normal stress, 9-11, 42 1E )
shearing stress, 11-13, 434J] % /)
slowly increasing, 69471
stress and strain distribution under, 52—139+v [ W 7 55 W AR 43 Af
stress and strain in, 1381394 [k i J F1 w45
Axisymmetry, of circular shafts, 146, 197 [5 %1 ity %l %) Bk

B
Bauschinger effect, 65 #fl 3£ 4% %
Beam deflections and slopes, 585, 720721, 725, A28%% ({154 5 Al 1
Beam elements %%
of arbitrary curved surface, longitudinal shear on, 428/ i i1 &0 v 11 _E [ BT )
of arbitrary shape, longitudinal shear on, 399400 T JE AR 1) T () BT )
shear on the horizontal face of, 384386, 42722 /K V-1 _L (1) 8 4]
Beams. See also Analysis and design of beams for bending %%, Z W42 #h M1 Fl i 11
of constant strength, 37345 i /& 4%
nonprismatic, 318, 361-369, 373 FAIk 2
overhanging, 554 #Mii%
simply-supported, 554 {&] 3¢ 4
statically indeterminate, 561-571, 620/ i i& 4
of variable cross section, 5514 # 1 4%
Bearing stresses, 4, 13, 16, 18, 435 /& /)
in connections, 13, 437 #%1F B Y 1)
determination of, 1645+ [ W 7 3K fi#
Bearing surfaces, 13, 43%% F [fii
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Bend and twist, 415, 42075 ifi 551 4%
Bending. See also Pure bending Z5 i, 2 W.4L75
analysis and design of beams for, 314-37975 [t 41 /3 #7 5 Vit
of curved members, 294-304, 308 i
of members made of several materials, 242245, 3065 Pk RH ki 1138 1) 25 i i) 750
stresses due to, 419, 531, 67975 [ Y. /)
Bending moment, 225, 235, 26375 %
relation to shear, 330-335Z5 i 585 11 (1K &
Bending-moment diagrams, 318-328, 333-335, 370-371%5 41 [X]
by parts, 551, 597-604, 623 %] 3fe & invd:sk 25 4 1
Boundary conditions, 554, 564-565, 574-576, 619i/1 A 41
Breaking strength, 5O 4 i &
Brittle materials, 54, 5861, 129Jffi {44k}
under plane stress, fracture criteria for, 469-477, 505G EA FHE - 1HI B 77K R H W45
I
sudden failure of, 32, I51fEEA B TR (kIR 2R
Bulk modulus, 55, 96-98, 132 K MU (fAF S AL )

C
C shapes. See Standard shape steel channels 40, 2 ILkxvHE T EH
Cantilever beams, 554, 595, 623 i 4
and beams with symmetric loadings, 595-596, 6235 # 52 4 4%
Cast iron, properties of, A12-A13%54: M i
Castigliano, Alberto, 735
Castigliano’s theorem, 694, 734-735, 753 [X 7€ B
deflections by, 736739 F -k Gz B =K Af 42 (1158 il
Center of symmetry, 421, A3%J Fx 1.0
Centric loading, 10, 223, 270|r) 41 fuf %%
axial, 424 r)
design of columns under, 660674, 686 7%l 5% # 1 AT ¥ 11
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Centroid, 236 /&>
of an area, A2-A4[fIFH 0>
of a composite area, A4—A64 & IR A JE 0>
Centroidal axis, A6, A9-A107ELril
Centroidal moment of inertia, 236, 400, 407, 5155 JE Lo 15 11 4E
Circular shafts [5
as axisymmetric, 146, 197X} #x
deformations in, 144148, 184-186, 210, 2127431
made of an elastoplastic material, 186—189, 212—2137i ¥V Ak} 3
Clebsch, A., 354
Coefficients FR%
influence, 732517 2 %
of thermal expansion, 82, 1313/l % %
Columns, 630691 fF
computer problems, 690691 F£ >
critical load, 6841l 7 fir 2%,
design of under a centric load, 660—674, 686 [=] i fif 5 1t 4T ¢ 1
design of under an eccentric load, 675683, 685-686/i-L» 5 AT ¥ i1
eccentric loading, 649660, 685686/ i} X
effective length, 632, 685 T &5 3 K- J&

Euler’s formula for pin-ended columns, 635—638,684—685u 15 £ s AT 1 Bk 7 2 28
extension of Euler’s formula to columns with other end conditions, 638—649K 4 /A 2 7F H& vt

TR A AT AT IR S fi
introduction, 632#% 15

review problems, 687-689K =] > il
the secant formula, 632, 649-660, 685—6861 2k /A =X,
slenderness ratio, 68541 Lt., AT 3%
stability of structures, 632—6354% #4) £ & 14
summary, 684—686/)> 4%
Combined loadings, stresses under, 527-539, 6134 & fiif 28,7 /5 . 1
Combined stresses, 41941 &5 /)
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Components of stress, 4, 27-30/. J] 7 &
Composite materials, 2245 & #1 k)
fiber-reinforced, stress-strain relationships for, 103107, 134 4T 4kt 5 53 & A4 KL 1 N g W AR
EN AR
Compression, 227 %4
modulus of, 97 K HLER (AP HERL R )
Computations, 1714
errors in, 1741 5% 2%
Computer problems & fi >
analysis and design of beams for bending, 378-379: (125 th /3 #1 5 ¥ it
applying singularity functions to determine shear and bending moment in a beam, 3551z ] #f
FEREL (WIZEOTRE SRGEGE BT ) M R
axial loading, 138—139%f i1 fa
columns, 690-691 H #F
concept of stress, 49-51 1 /7 &
deflection of beams, 62762942 ¥4 h
energy methods, 757—758HE V2
principal stresses under a given loading, 545-54745 & fai#d, 1 N
pure bending, 312—-3134}i75 i
shearing stresses in beams and thin-walled members,434-435 %2 F13 BE A4 1 U N )
torsion, 218219411 %%
transformations of stress and strain, 510-511}Y Jj i AR A% 4
Concentrated loads, 3164 H fif
single, 720 HAN
Concentric stress, 679 [i/L>5% % KT I 11
Concept of stress, 2-51 Jj #f &
computer problems, 49-51% 4 >
Concrete R &+
maximum stress in, 2491 KWV /)

properties of, 129, A14-A15F Jiit
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renforced beams of, 245 i1 Vi 5k 1- 4
stress-strain diagram for, 617R ik 441 1 8 g W 2%
Constant strength, 319, 362, 373455
Constants of integration, determination of, 558 3 5 %k () #ff &
Copper, properties of, A12—AL3 (K44 kL 5t
Coulomb, Charles Augustin de, 469-470
Coulomb’s criterion, 469 &4 A7 45
Creep, 641FH48
Critical load, 63411 7 %
on columns, 684 ¥ Iifi A1y 2
Critical stress, 6361lfi 7t/ /)
Cupronickel, properties of, A14-A155 4 &4 1 i
Curvature, 232 i %, 25
anticlastic, 234, 306#% J [fi
radius of, 224, 235, 263 il % - 1%
Curved members, bending of, 294-304, 308 il #1-25 il
Cylindrical thin-walled pressure vessels, stresses in, 5057 & [ £ [k 1 25 8% 1 I Y 1)

D
Dead load, 33 (Zt#k) HAFATE
Deflection of beams, 70, 86-87, 548-629%% 111 4¢ it
applying cantilever beams and beams with symmetric loadings, 595-596, 623 & 42 1% B
T3 i I R
applying moment-area theorems to beams with unsymmetric loadings, 605-606, 625-626|
VL SRAFAN XS RS2 B A% ith
applying superposition to statically indeterminate beams,582-592, 6215 JilNyZ: =K fift i i & 42
%
bending-moment diagrams by parts, 597-604, 623 € 3¢ s Ny sk 25 4 1
boundary conditions, 61911 # 4 11f
by Castigliano’s theorem, 736-739, 753K [ i P K fiftF2 th
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computer problems, 627—629% F¢ i) i

direct determination of the elastic curve from the load distribution, 559560 1 i 2 152 5 fi
Rk

equation of the elastic curve, 553-558, 619 H¢ il 2k 5 f&

introduction, 5505524 &

maximum, 607608, 624, 694, 722, 725, A28#x K il

method of superposition, 580-582, 585-587, 6218 il

moment-area theorems, 592-595, 621622 [/ 3feik

review problems, 625-626 5 > >J il

under a single load, 722-732 5.3 4/E H T

statically indeterminate beams, 561-571, 620 /i & 4

summary, 618624/ 4

under transverse loading, 552-553, 6184 [n] fuf 2. F H 1)

using moment-area theorems with statically indeterminate beams, 609617, 624 ¥ 372 K fif

R E BRI e
using singularity functions to determine, 571-580, 620-621%7 5 pi %t (WIS HUTFE) KAkt
eI Pt

by the work-energy method, 722—7321)) & L 2530 R i 42 i e ih
Deformations, 54, 86-87, 113, 167, 225, 561, 610. See also Elastic deformations; Plastic
deformations 22JE, Z WHEARTE: WPEARTE
actual, 95, 9951 frAx ¥
under axial loading, 67—71, 101103+ /& 4% JE
of a beam under transverse loading, 552-553, 6184 [n] 25 [l 45 /%
in a circular shaft, 144-148, 210 %l 7 {145 &
computing, 1748 1145
maximum, 7164 K25
permanent, 224K A 7% J¥
in a symmetric member in pure bending, 226228 FRAT 14 A 4125 1 48
in a transverse cross section, 233—241, 306/ [f1) 78 T 4 1145 1
Design considerations, 30-35.See also Analysis and design #it# B E, ZShnditAodT
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allowable load and allowable stress, 31-32, 441 H far 2 AT H Y. )
determination of the ultimate strength of a material, 303144 e} 5 & 4% Bl 1) Sk ik
factor of safety, 442 4> K %
for impact loads, 718-719yh i iy & 4 i1
load and resistance factors, 33, 44, 341343 % AT A £¢
for loads, 311 2% & i1
of prismatic beams for bending, 339-349, 370-372FE IR 2211 25 i it
selection of an appropriate factor of safety, 31334 [t 22 4= K Bk F¢
specifications of, 33¥ i1 7L
of transmission shafts, 143, 176178, 518-527, 5414% 54 ) ¥ it
*Design considerations, of transmission shafts, 211155l (1) ¥ it 2% K &
Design of columns AT ¥t
allowable-stress method, 662-664, 675676, 68611 H M. /77X
aluminum, 664-665%5
under a centric load, 660—674, 686 [ % fif 2 JK AT B i1
under an eccentric load, 675-683, 686/ fiif 5 Hs AT 4 1
for greatest efficiency, 6435 KUK EAT Bt
interaction method, 676677, 6864¢ H.y ¥ i AT
with load and resistance factor design, 667669 A AT X B2 ¥ 11 T
structural steel, 662—664, 667-6694MFT 3 i1
wood, 665-667 A i
Deterioration, 324538 CHREHE HH -0k = ZE40 0l b A7 35 ARSI i R B ik, s
Tl D
Determination >Kfi#. iz
of the bearing stresses, 1655 &N )
of constants of integration, 558743 %
of elastic curve, 559-5604% [ £k
of first moment, A4-A6—FE . 4
of forces, 113, 4417
of the moment of inertia of a composite area, A10-AL11ZH & THIAR (4546
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of the normal stress, 14-151F ¥ /)
of the shearing stress, 15-164] 3 /)
of the shearing stresses in a beam, 386-387, 42875 {42 H VI )
of the ultimate strength of a material, 30—31, 4444k} i & A% Fi
Deviation, tangential, 5941k 55, 17 7]
Diagonal stays, 52-53#H & (R IH7 %)
Diagrams
free-body, 4, 1718, 34-35, 42, 70-71%% J1 1
loading, 357 % ]
of shear, 319-328, 333-335, 342-343, 370-37187 J;
of shear and bending-moment, 319-328, 370-371,597—604, 62384 JJ P& F125 4 4
of stress-strain relationships, 54, 5661, 129, 186, 716 }] WA ]
Dilatation, 97, 13244 N A%
bulk modulus, 96-98, 132 KBt &
Dimensionless quantities, 56 7 & 44 &
Discontinuity, 35044 4:
Displacement, relative, 694X {7 #%
Distributed loading, 316, 6134347 fij #;
Distribution of stresses [ /773 4ii
in a narrow rectangular beam, 390-399, 428411 K- T4 1]
over the section, 418-419# 1 L 11
statically indeterminate, 108 % &
Double shear, 13X 5§
Ductile materials, 54, 58-60, 129, 1518 VE#1 £}
under plane stress, yield criteria for, 467—469, 504 W 7R R 5B AR Ak Y5

E
Eccentric axial loading, 42, 224>l 28 fuf 2,
general case of, 284-293, 308— IR 1
in a plane of symmetry, 270-278, 30754 Fx~F-Ifii P4 1)

10
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Eccentric loading, 223, 270 kL faf 4%
columns under, 649-660, 686 ffi-La [ T
design of columns under, 675-683, 6860 s T 4 i1
Effective length, of columns, 632, 685 /& #1252 K- Ji&
Efficient design, for columns, 6435414 %% it
Elastic action, 123514 1]
Elastic core, radius of, 1894 i3 I #% 0a 215
Elastic curve #PEHe i<k
direct determination from the load distribution, 559-560 17 73 A7 R FL% vk 5
equation of, 553-558, 563-565, 574-576, 619, A28+ i £k Jj f
Elastic deformations, 229-232, 305545 1
under axial loading, 130%f 71 far 2845 FH R 1)
Elastic flexure formula, 230, 3053475 il 23 50
Elastic limit, 63-64, 130714 4% fi
Elastic range, 229314 J [#]
angle of twist in, 159163, 2115 Vi [ P O HLEL £
shearing stresses within, 210 3% 3is FBl P (K1 )
Elastic section modulus, 230, 259, 30634425 i1 # 1i % %k
Elastic strain energy 3t v 48 g
under axial loading, 699-700, 7514l i) faf 28/ FH 1 i o A% R
in bending, 700-701, 75175 it 1tk W 4% fE
for normal stresses, 698 1F 3 JJ 7™ Az [ L4 [ A% R
for shearing stresses, 701703, 75113 7= A5 (K 9 I AR fig
in torsion, 701-702, 7514 il 7= AE g N AR A
under transverse loading, 7034 1] fuf 284 1 1 #k  A% fit
Elastic torque #fPHFA%4H
formulas for, 149315 28 8
maximum, 187, 2134 K#iPE I
Elastic torsion, formulas for, 210 3P %% 24 5
Elastic unloading, 193, 265311k 1 2%

11
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Elastic versus plastic behavior of a material, 64—65, 13041+ 1t 55 3 112247 N

Elasticity, modulus of, 54, 62—64, 1307 V4 &

Elastoplastic materials, 117, 134, 224, 256257, 30755V 41K}
circular shafts made of, 186-189, 212213t 3 {"}: 4l
members made of, 2562607 ¥4 I AT

Elementary work, 6953}

Elongation {fiK:
maximum, 11945 KK
percent, 61K 11 43 Lt

Endurance limit, 66, 1309 57 % B 3 11

Energy methods, 692—758f¢ i3
Castigliano’s theorem, 734-735, 753 [X /& B
computer problems, 7577582k F£ [i]

deflection under a single load by the work-energy method 722—732 JT Tij g 1. 2% 3K fift e fir 4,

(A ENRET
deflections by Castigliano’s theorem, 736-739, 75311 -F [ & B sk figtF2 th
design for impact loads, 718—7197 o faf 4% ¥ 11
elastic strain energy for normal stresses, 69811 iV 77/ () i 1tk 3 4% fig
elastic strain energy for shearing stresses, 701-703, 7515) W Jj 7= A= [ 1 W A% R
equivalent static load, 75255 &4 fif 2%
impact loading, 716-718, 752 il 4%,
introduction, 69418
modulus of resilience, 751 1|55 &
modulus of toughness, 750751 Wi 244 &
review problems, 754-756 %5 >J >J it
statically indeterminate structures, 740749, 753 & 4 1)
strain energy, 694696, 750\ 4% fE
strain-energy density, 696698, 750 4% fit 3 &
strain energy for a general state of stress, 704—715, 7525 & IR A 1) N AR fg
summary, 750-753/) 4k

12
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work and energy under a single load, 719-722, 752-753 *f. 414 F R [ DI A1 GE
work and energy under several loads, 732-734% 345 F T A1 g
Engineering strain, 62 T F£v 48
Engineering stress, 62 T F£/W /)
Equal-leg angle steel, A24—A25%521 £ 4
Equations
of the elastic curve, 553-558, 563-565, 574-576, 619, A2875 £ i £k /7 f2
equilibrium, 431
of statics, 152 /1241
Equilibrium equations, 43*F-1j J5 f&
Equivalent force-couple system, at shear center, 419406 87 Jj .0 2520 - R F0 540 R 46
Equivalent open-ended loadings, 373%5 % T i fif 2%
Equivalent static load, 721-722, 752553 2%
Euler, Leonhard, 636
Euler’s formula, 632, 636, 6541 $v 23 3

extension to columns with other end conditions, 638—649 KK 47 /> T 7E A~ [l i B 20 i 55 1F

b B S A
for pin-ended columns, 635—638, 684—685%5 - iy s AT ) MR 7 23 24,
Experimental materials, 93 i £k}

=
Factor of safety, 44, 7072 4= X%
selection of appropriate, 31331 % &3 1) 22 4= R %
Failure, of shaft, 1854 (¥ 2%k
FatigueJi 57
limit of, 675 57tk [l
from repeated loadings, 32, 54, 6667, 1305 & N4k T U9 55
Fiber-reinforced composite materials, 63—64£T- £ 18 55 &3 5 A4 KL Y. ) AR A K ¢ 2R
stress-strain relationships for, 103—107, 130, 133\, JJ W A8 5% £
First moment, 385, A2-A6— X J

13
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determination of, A4—A6— XK fift
First moment-area theorem, 551, 593, 598-601, 606, 621622 & ey 5 — i #
Flexural rigidity, 554, 596, 61975 fili |41 &
Flexural stress, 23075 i 3
Force-couple system, at shear center, equivalent, 41987 J7 HF.0y 2R R LML R S
Forces Jj

determination of, 113, 441K fi#

unknown, 43417
Formulas 24\

elastic flexure, 230, 305325 il

elastic torsion, 149, 2105 11 41 %%

Euler’s, 632, 635-649, 6541 22 3

interaction, 676-6774 H.

secant, 632, 649-660, 685-686%14k

Fracture criteria for brittle materials under plane stress, 439,469-477, 505 A4 Kl £ ~F 1 . )
PRATT (R 4
maximum-normal-stress criterion, 469—4704% K 1. /7 H

Mohr’s criterion, 4704715/ F| it
Free-body diagrams, 4, 1718, 34-35, 42, 70-71%% J; {4 |4
Fundamentals of Engineering Examination, A29—-A30 T f St iR (& E M LRI 3 1)
—F

G
Gages =i
length, 57K & it
pressure, 478, 496k /111
strain, 440345 11
Gyration, radius of, A7-A9H 7 248

H
Hardening, strain, 6454 145

14
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Hertz (Hz), 177, 212#2% (JiZ A7)

Homogeneous materials, 93— 144k}

Hooke, Robert, 62 (1451155 (A & B L )

Hooke’s law, 107, 117, 133, 148, 184, 1861 7t 5 /3
generalized, 93-96, 100, 104, 132} 50 iE 1
modulus of elasticity, 62—64, 67, 1303 i &

Hoop stress, 4784 [i1] 3 11

Horizontal shear, 3857K *J-B 1]

Horsepower (hp), 2121 J;

Hydrostatic pressure, 977K [k 7J

Hz. See Hertz 724 (il ifr)

|
IF/THEN/ELSE statements, 355 (Ff@#itif 5, WFORTRANSE I STk FEiE k454D
Impact loading, 694, 716-718, 7527 i fa %
Inertia. See Moments of inertia 15, 2 WARYERE
Influence coefficients, 73251 54k
Integration 53
constants of, 5587 ) i %%
methods of, 628FH 7)1
Interaction formula, 676677 (JEZE#5 i) A8 HE AR
Interaction method, design of columns under an eccentric load, 676677, 6860 s 42 HL ¥ 1
%
Internal torques, 150, 1634 J7H14E
Isotropic materials, 63, 93, 113, 130 [fi] [ 1441 K}

J
Joule (J), 695£EH- (HEH AL

K

Kinetic energy, 7165)jfi¢
15
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L
Lamina, 637 )2
Laminates, 1052k {4
Lateral strain, 93, 1324 [ i 4%
Line of action, of loading, 1137 %/E H £;
Load and Resistance Factor Design (LRFD), 33, 44, 341-343. See also Allowable load and
allowable stress i 2 S5 HPT R EAL V12, 2 DLV FHAmr 480/ FH Y )
Load distribution, direct determination of the elastic curve from, 559560 ri iy 27> /i 1 $225K fig
U
Loading diagram, modified, 35714 1y 2%, /&l
Loadings, See also Unloading 13k, 2 WLEIZE
axial, 9-13, 42-43, 52-139, 284-293, 3084l i1 fif %
centric, 10, 42, 223, 270, 660674, 686 [ 411
combined, 527-539, 613414 fif £k
concentrated, 3164E H1 i 4%,
dead, 33454 H H Ay ¢
distributed, 316, 6134} Afi faf &%
eccentric, 223, 270-278, 284-293, 307-308, 649-660,675-683, 686« fiif
general conditions of, 2730, 44, 541— A3/ K
impact, 694, 716-718, 752 ilifaf &,
line of action of, 1134744 FH £k
multiaxial, 94-96, 132 fili fij 4%
open-ended, 373 dipfuf & (5 FH T3 A far &8, 45— FL AR BUAT A — i (1) 70 A fr 280
redundant reaction, 584, 613% XA K37 2 1)
relation to shear, 329-330322 fif &k 587 ) K %
repeated, 66-67, 130T 5 fif 4%,
statically equivalent, 1142535 &4,
symmetric, 595-596, 623 B fif 4,
torsional, 5193144 i 2,
transverse, 223, 316, 552-553, 618/ [ if 2

16
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ultimate, 31, 33, 66747 2% R
unknown, 79-804 411 /)
unsymmetric, 414426, 429, 605-606, 625-626 45X Fx fiif 2
visualizing, 234 % rl 414k
Longitudinal normal strain, 2284 1] I i A%
Longitudinal shear
on a beam element of arbitrary curved surface, 4284 =% i I 42 5. ¢ LRI 4 17 BT 1)
on a beam element of arbitrary shape, 399—4001T- 7= LR B2 FR TGO U 1) BT 1)
Longitudinal stress, 478—479%\ [ [\ /]
Lower yield point, 60/ /Il 4% F2
LRFD. See Load and resistance factor design i 2 AT R i 112

M
Macaulay, W.H., 354
Macaulay’s brackets, 354Macaulay#E 4%
Macroscopic cracks or cavities, detected in a structural component, 47 141 H 1) 72 W4 80k £L,
Magnelgf;\um alloys, properties of, A14—A155E4 4 11 5t
Margin of safety, 314 443 )i
Materials. See also Anisotropic materials: Brittle materials; Composite materials: Ductile
materials; Elastomeric #18L, 2 W& ) e E AR EtEARN RaR0R BT
BE, SRR R
materials: Elastoplastic materials; Homogeneous #4kl: R38R RE, — 8 A4 K
materials; Isotropic materials; Orthotropic materials #4l; 2% ] [EPER R 1EAZ % 0] S
MEL
bending of members made of several, 242-245, 306 #1 k41 S ATLE 25 ih
determining ultimate strength of, 30—31 7 & 4 R fr vk i
elastic versus plastic behavior of, 6465, 130514t 5 ¥ 12447 4
Materials used in engineering, A12-A15 T F 52 5 (144 k)
aluminum, A12-A1345
cast iron, A12-A13%# 8k

17
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concrete, A14-A157 75t 1

copper, A12-A134

cupronickel, A14-A15545-4 4
magnesium alloys, A14-A155£45 4>

Monel alloy 400, A14-A15%% Ji/REIER &4 (—FPER. Hi. Bk, ENE

plastics, A14-A15% %}
steel, A12-A13%N
timber, A14-A15A 44
titanium, A14-A15%k
Matrix, 63, 1045 /4
Maximum absolute strain, 2285 k£ % {2 W 438
Maximum absolute stress, 2295 k£ X W 11
Maximum deflection, 552-553, 607—608, 624, 694, 725, A281% K&
Maximum deformation, 7165 K745
Maximum-distortion-energy criterion, 439, 468—469, 69415 KM% it H4
Maximum elastic moment, 2245 K5 125 41
Maximum elastic torque, 187, 213 K3 %E
Maximum elongation, 119 Kf#K:
Maximum-normal-stress criterion, 440, 469—470% K 1F N 11 ¥4
Maximum shearing strain, 491, 49445 K1) W 4%

&)

Maximum-shearing-stress criterion. 439, 445, 455-456,467-469, 5054 K )N 7 P

Maximum stress, 716, 722, 72555 KW 1
Maxwell, James Clerk, 734
Maxwell’s reciprocal theorem, 7347 7 775 /K 1.4 5
Measurements of strain, strain rosette, 494-501, 506\ AF 5, MW ARAE
Members F1{f
curved, 294-304, 308 #fi FT
made of an elastoplastic material, 256—2605 %8 4 1 £ T
noncircular, 197-200, 214k [5 & AT
with a single plane of symmetry, 260—261 Ff~F- i %t FRAT A4

18



mi@seu.edu.cn

stability of, 8/E AT Fa &
symmetric, 224-225% FR AT
thin-walled, 414-426, 4297 KE AT
two-force, 46 JyfF
Membrane analogy, 199—2007# 525 Lt
Methods 7772
of integration, 6287 437
of problem solution, 16-17, 43fi# ik
of statics, review of, 467 11 2% J7 % [A| i
of superposition, 551, 580-582, 585-587, 6215 il

Microscopic cracks or cavities, detected in a structural component, 471 #4F H #0 21 (1) o0 24
g AL
Minimum shearing stresses, 150, 1525 /NI 7]

Mistakes, errors in, 17 77 ¥2:i% 2 R 5 iR

Modulus F i
bulk, 55, 96-98, 132 KHufsiE (AFRHIERE )
of compression, 97 KHui e (AR SPERIE)
elastic section, 230, 259, 306325 i 7 T R4k
of elasticity, 54, 62—64, 1305 PERIH . 7 KR
plastic section, 259% 125 [ih # fl R %L
of resilience, 694, 697698, 751[F| bl &
of rigidity, 55, 100, 105, 1331 & # &
of rupture, 185, 212, 2567 24 &
of toughness, 694, 697, 750751 K7 %447 &

Mohr, Otto, 452, 470

Mohr's circle SL/R [
application to the three-dimensional analysis of stress, 464—4661F — 4k N 14k & 207 v I

H

creating, 454, 457458, 480, 493 %%/ [ £
for plane strain, 440, 506~ T v 4% ) 52 /K 5

for plane stress, 440, 452-462, 489-491, 503, 506°*[f 3. JJ i) /R
19
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Mohr’s criterion, 440, 470-472, 505%% /K )45
Moment-area theorems, 592-595, 610, 618, 62162231k (THIKE L)
application to beams with unsymmetric loadings, 605606, 6256267t X i faf 25, 25 tHh 22 v
HOIVARE
using with statically indeterminate beams, 609-617, 624 ¢ R & 4k ¥4 v (1) I ]
Moments of areas, A2—AL1 [ F
centroid of a composite area, A4—A6K A I 1) L
centroid of an area, A2-A4[H B L»
determination of the first moment, A4—A6— XK il
determination of the moment of inertia of a composite area, A10-A11 % &% [ i1 Mk sk
firt
first moment of an area, A2-A4 [ — ) JE
parallel-axis theorem, A9—A10-F-47 4l 5 #
radius of gyration, A7-A 12142
second moment or moment of inertia of an area, A7-AQ [ F YA Bl 5P AR
Moments of inertia, 235.. See also Bending moment centroidal, 223, 389, 395, 497 {iitEH, =
RS SEh Sl
centroidal, 236, 400, 407, 515/ Cadili 5 P4
of a composite area, determining, A10-A115 & [ A5 K
polar, 165, A7THZ 5 M4
Monel alloy 400, properties of, A14-A155¢ J /R & G i
Multiaxial loading, 1042 %1 %;
generalized Hooke’s law, 94-96, 132—fi ] 7 5 4

N
National Council of Examiners for Engineering and Surveying. A29[E 5% T F2 FI 2R 2 1

AN
=~

National Design Specification for Wood Construction. 666 [ 5% A 45 ¥ 3 - b ik
Necking, 58-59#1t,
Neutral surface, 227-229, 295, 305+ P i

20
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Noncircular sections, 200 (& J &% fii

Nonprismatic beams, 318, 361-369, 373EF12{k 2
beams of constant strength, 37345 5 J& 2

Normal strains, 487 1F W 4%
under axial loading, 55-57, 129%f [ i 2 /E F K )
longitudinal, 2284} |1 1F- [ A%

Normal stresses, 4, 9-11, 18, 20, 26, 42, 224, 317, 462, 528-530,532, 694, 723724, 751.See also
Maximum-normal stress criterion 1EM 17, 2 W K IE M 17 #3E
determination of, 14—153K fi#

elastic strain energy for, 6987 [ A% fig
Numerical accuracy, 17, 4458 K5 15

0]

Oblique parallelepipeds, 98-994} 47 /N i fA

Oblique plane, stresses on, 4, 447k 1HT_E 1) 1y

Offset method, for determination of yield strength, 60% £k 224 7& it IR )
Open-ended loadings, equivalent, 373252 1 ki fif

Orthotropic materials, 55, 105 1F-A% % 1) 5 144 K}

Overhanging beams, 5544Mi %

P
Pa. See Pascals il (. Jj#47)
Parallel-axis theorem, A9-A10°T-17 4 52 #
Parallelepipeds P47 7~ T4
oblique, 98-99/} 1477 I {4
rectangular, 947 JE /< T 44
Pascals (Pa), 7l (W HAT)
Percent elongation, a measure of ductility, 60 /7 7 EL K . AR SE e 2 Fes
Percent reduction in area, a measure of ductility, 60 11 73 LL AR 4E 2 . FHRHIIE & PR b
Permanent deformations, 2247k A2 T
Permanent set, 64, 119, 1307k Z (¥
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Permanent twist, 190-191, 193K A 4%
Plane of symmetry, plastic deformations of members with a single, 260261 ¥~ [H] % FRATA4- 11
KA,
Plane strain, 109°F[fj i 4%
Plane stress, 110, 70611 3 /)
transformation of, 438, 486-488, 50611 [ /] 4% ¥

Plastic deformations, 54-55, 64, 117-123, 130, 134, 224,255-256, 307, 404414, 429%3 1445 ¢
in circular shafts, 144, 184-186, 192, 2125 %+ f)

of members with a single plane of symmetry, 260261 5.V~ [ X FR A4 7 7
modulus of rupture, 212k %4 fi i

Plastic hinge, 405% 4% %

Plastic moment, 224, 264, 307 %3V 25 %

Plastic section modulus, 2593 1t 25 4 1] 2 %

Plastic torque, 187, 21381k 41141

Plastic versus elastic behavior of a material, 64—65, 1303 5 54T 4y

Plastics, properties of, A14-A15%8 k4 J5i

Poisson, Simeon Denis, 84

Poisson’s ratio, 54-55, 93-94, 101, 132, 233iAfALL

Polar moments of inertia, 165, A74% & 14

Power, 1761}

Principal stresses, 439, 463, 5031 )
in a beam, 515-517, 54042 (1
under combined loadings, 527-5394H &t & A/E FH T 1)
computer problems, 545-547 2 2 1)
design of transmission shafts, 518-527, 5414% & fh 11 % 11
under general loading conditions, 541— 52 &4 1F F
under a given loading, 512-54745 & i &4 H T 1)
introduction, 514418
maximum shearing stress, 443-451, 5031 AV W /)
review problems, 542-544% >] >] il
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summary, 540-541/N 4
Principles and Practice of Engineering, A29 T % i #fl 5 52
Problem solution, method of, 1617, 43fi# 55 J7 2
Professional Engineer, licensing as, A290R V. T FEIliH AL
Properties 1 Ji
of rolled-steel shapes, 520-521, A16-A27 514N ik 5t
of selected materials used in engineering, A12—A15 T F552 5 B 230 ARHE A 5
Proportional limit, 62, 130 L& 51 4% fi
Pure bending, 220313475 i}
computer problems, 312—313% 4 jix)
of curved members, 294-304, 308 fiii
deformations in a symmetric member, 226—228%} Fx 4125 {25 1
deformations in a transverse cross section, 233241, 30645 #k [fi PN 122 &
eccentric axial loading in a plane of symmetry, 270278, 307 FR-F- [ P ) f Lo i 78
general case of eccentric axial loading, 284—293, 308k /Ca I # — R
introduction, 222-224Hf %
members made of an elastoplastic material, 256—2607.%8 £ A1-14:
of members made of several materials, 242245, 306 % Rk BHH & F14
plastic deformations, 255-256, 260, 307 %3 45 1
residual stresses, 261-269%% 4% V. 7]
review problems, 309-311%5 >] >J /il
stress concentrations, 246-254, 306/ 14+
stresses and deformations in the elastic range, 229232, 3055u14: 75 [ P4 116 . R F
summary, 305-308/)> 4%
symmetric member in, 2242254875 il o (6 FRAFAF
unsymmetric, 279283, 308 A% Fx 25 i

R
Radius of curvature, 224, 235, 263 [l % 45

permanent, 265-2667K /A 1]
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Radius of gyration, A7-A9 112112
Rectangular beams, narrow, distribution of stresses in, 390—399, 42841 - 4F L 22/ (11 ¥ 3 43 A
Rectangular cross section bars, torsion of, 198—199, 214%F 1 A% T i) 54
Rectangular parallelepipeds, 94 JE 7. [ {4
Redundant reaction loading, 584, 6132 4% £ o fif X
Redundant reactions, 79% 4x 37 Jx 11
Reference tangent, 595, 600-601, 605-606, 611612, 6235 % 1))k
Relative displacement, 694517 %
Repeated loadings, fatigue from, 6667, 130 & N4k 5 & (9 5 24 v
Residual stresses, 55, 121-123, 134, 224, 261-269%% 42 V. /)
in circular shafts, 144, 189-193, 212, 2144 1)
Resilience, modulus of, 694, 697-698, 751 [F| A5 &
Resistance factor, 667.. See also Load and resistance factor design iK%k, = WAE K%
VIRZS
Review problems & >J > @
analysis and design of beams for bending, 374-377%5 #1322 11 /3 #r ¥ 1
axial loading, 135—137# i) in#k
columns, 687—689 1 +T
concept of stress, 45-48)% Jj &
deflection of beams, 625-626 %% {1144 i1
energy methods, 754—756f¢ & /51
principal stresses under a given loading, 542-544— & fi 2045 F R 0 =8 )
pure bending, 30931121175 i
shearing stresses in beams and thin-walled members, 427—433%2 1 BEFT 14 b (K1) 3 17
torsion, 215-2174 Hh
transformations of stress and strain, 507-509/3 /3 i A5 45 i
Rigid-body rotation, 99WI{A# 5
Rigidity NI
flexural, 554, 596, 61975 i1 /&
modulus of, 55, 100, 105, 133475 I3
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Rolled-steel shapes, A16-A27%/#
American standard channels, A22—-A233% [E b AERE 4N
American standard shapes, A20-A21 [F Fr ik 4N
angles, A24-A27 4K
wide-flange shapes, A16-A197%% 3 2 T4 (WAR)
Rotation,
rigid-body, 99K 4% )
speed of, 176 Jiig #413 &
Rupture, modulus of, 185, 212, 256k 4t &

S
Safety factor. See Factor of safety: Margin of safety ‘“Z4:[N¥, %44/
Saint-Venant, Adhémar Barréde, 114

Saint-Venant’s principle, 113-115, 134, 147-148, 234, 284, 391,517, 528, 552 &4 w4 J 24
Secant formula, 632, 649-660, 6856862k~ =\,

Second moment, of areas, A7-AQ# I —VH CHEPERE)
Second moment-area theorem, 551, 594, 598-601, 6224 — [&|3fe e #  (|&I3feik)
Shafts,

axis of, 148%2k

on failure, 18541 2k %%

statically indeterminate, 163167, 211 i 2 il
Shape factor, 2594k X1 %%
Shear Ej]

double, 13X{Bj 1]

horizontal, 3857K~F- 5 1))

relation to bending moment, 330-33581 J; 52454 % &

relation to load, 32933087 J; 51 % ¢ &

single, 13, 43 ET1]]

Shear center, 384, 404, 414-426, 42981 J .0y

equivalent force-couple system at, 4192525 = 4 1- 46
Shear diagrams, 319-328, 333-335, 342343, 370-37187 }; /4
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Shear flow, 201, 383, 385, 403, 42857 () J1if
Shearing strains, 98-101, 133, 487 )W A%
distribution of, 143144, 147-14887 J1 53 4ii

Shearing stresses, 4, 11-13, 18, 29-30, 43, 317, 392-393, 418,724. See also Maximum-shearing-
stress criterionVIN. 71, & Wi KYIN Jhnife
allowable, 156158, 167VF N /)

average, 18, 43, 386, 428°F-¥J17) N 11

in beams, 386-389, 428111

in a circular shaft, 148—149[5 % 1)

components of, 2947 W 13 &

computer problems, 4344352 4 jix) 5t

determination of, 15-16, 386-387, 4281/ . /1 3K i#

within the elastic range, 210314 7 il 4 (V1. 1

elastic strain energy for, 701703, 751 ) 3 77 A i i )3 A% g

in flanges, 4183 Zrh ¥ D). )

on the horizontal face of a beam element, 384386, 427 4% /K *F-1iil L (I I )

introduction, 382-384Hf %

longitudinal,

on a beam element of arbitrary curved surface, 4281F- 725 th 2 i) 1 _Ef147) 13 1y
on a beam element of arbitrary shape, 399—4001F = IR GEAN m) T L (K V1 )

minimum, 150, 1525 /NI 7

in a narrow rectangular beam, 390399, 42841 K4 4

plastic deformations, 404-414, 429375 I,

review problems, 427-4334 ~J jii i

summary, 427-429/ 4k

in thin-walled members, 401404, 4297 ¥ F1}:

unsymmetric loading of thin-walled members, 414426, 4297 K= (1) E X Fr 52 %

in webs, 418/ 1 ¥ DIV )
Shearing stresses in beams and thin-walled members, 38043542 Rl BEAF A Hh IV N )
Simple structures, analysis and design of, 14—167 545 #) ({13 BT AT

Single shear, 13, 431871
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Singularity functions, 318, 5517 5+ b %
application to computer programming, 3557F #1-LHL 2w s i 1]
equivalent open-ended loadings, 3734524 T it i ¢
step function, 372 ik b6 %

using to determine shear and bending moment in a beam. 350-361, 3723731z H] % 57 bR £72:

SRARES I GE (BT ) M AR

using to determine the slope and deflection of a beam, 571-580, 6206211z FH 7 5 ph H7 K

fif 75 TG PR A AR R
Slenderness ratio, 637, 667, 68541 Lt (/&)
Slip, 641
Speed of rotation, 176 %% # /&
Spherical thin-walled pressure vessels, stresses in, 505K T i B & 77 2545 HH 1N 71
Stability of members, 8t 45 11
Stability of structures, in columns, 632-635 % #42 7E
Standard beam (S-beam), 231, 388Fx %2
Standard shape steel beams (S shapes), properties of, A20-A21brHERIEN (SHH)
properties of, A20-A211E it
Standard shape steel channels (C shapes), 218, 378 FrUEREN (CH)
properties of, A22-A231' )i
Statically determinate problems, 317, 370, 554 & [n] i
Statically equivalent loadings, 1145534 &4,

Statically indeterminate problems, 54, 78-81, 131, 225, 317,550-552j &t 5[] it
beams, 561-571, 620%%

distribution of stresses, 10/ }J 4> 1fi

to the first degree, 562, 610, 620-621— /B &

to the second degree, 562, 610, 620 /G i &

shafts, 143-144, 163-167, 210-211%H

superposition method, 79-81:3 JiiZ:

use of moment-area theorems with, 609617, 62473 ([KI3fe) V2K fft B i o o) it
Statically indeterminate structures, energy methods for, 740749, 753 &7 SR i B 2 1)
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Statics, 86-87#4 J) 2%
equations of, 152 JJ 2% 77 F&
review of methods, 4-6ifft /124 751k 2
Steel. See also Rolled-steel shapes; Structural steel 48, #LAW, &Z5H440
properties of, 58, 129, A12—A13%N [ it
stresses in, 63, 248- 249N T 11+ & FH RN )
Step function (STP), 352, 372 i k& %
Strain energy, 708, 716, 720, 726\ A% fit
under axial loading, 699-700, 7514 [f1) fiy 487 A= [t W A% fig
in bending, 700-701, 75175 {th 3 A% fig
and energy methods, 694696, 75065 J7 1%
for a general state of stress, 704—715, 752 5% F1RA T (K N AR fig
in torsion, 701702, 751154 W A5 fit
under transverse loading, 7034 i) iy 28 4= ) W, A8 G
Strain-energy density, 694, 696698, 7073 4% G %% i
energy methods, 696—698, 750t &1/
Strain gages, 440 A5 (i)
Strain hardening, 64545 145
Strain rosette, 440, 494-501, 506)% 4 4%,

Strains. See also Stress and strain distribution under axial loading; Stress-strain relationships:

True stress and true strain NVAF, 2 Wi s FNAR A N INAE KL R SZFRM

FISEBR WAZ
analysis of, 11348 74
distribution of, 187 4% /3 Afi
engineering, 62 T.F5 [ 4%
lateral, 93, 132 W A%
normal, under axial loading, 55-57, 1294 Jts 1F W 4%
plane, 109V~ [fj i 4%
thermal, 82, 131 48
three-dimensional analysis of, 491-494 = 4 A5 /3 #
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Strength. See also Ultimate strength of a material 585, 2 WLADE SRR
breaking, 59W %4 15
constant, 319, 362, 37344 5 [
yield, 707 it} iz 50 5
Stress and strain distribution under axial loading, 52—1394v [ 3V /3 )8 48 43 A7
deformations under, 67-71, 101-103, 13047 42 /&
dilatation, 13244 1%
elastic versus plastic behavior of a material, 64—65, 13031 15 34 772241
Hooke’s law, 62-64, 67, 1301 7 5&
introduction, 54-554% 18
modulus of rigidity, 133K1]J& 15
94-96, 1322 4152 3%
normal strain under, 55-57, 1294 & 1 W A%
plastic deformations, 117-121, 134¥3"£45 T
Poisson’s ratio, 93-94, 101, 1324 Lk
problems involving temperature changes, 8287, 131 5l 7 4H 5% |n] i
repeated loadings, fatigue, 6667, 1308 & N4k, 57 1)
residual stresses, 121-123, 1345% 43 /)
review problems, 135-137 % > [ /il
under Saint-Venant’s principle, 113-115, 1343%& T~ ¢4 1w J5i P )
shearing strain, 98-101, 1331J] 4%
statically indeterminate problems, 78-81, 131 ¥ & [ f
summary, 129-134/) 4k
true stress and true strain, 61—-625% Y. 7 AT AR
Stress concentration factor, 115-116/ /£ & %¢
Stress concentrations, 55, 134, 224, 246254, 306/ JJ 4+
in circular shafts, 179-180, 2125 4l ity v & rh
Stress-strain relationships, 184-185. See also True stress and true strain [ Jj W AR R, SZFRNY
JI RN AR
diagrams of, 54, 5661, 129, 186, 716\ JJ W45 5 £ [&]
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for fiber-reinforced composite materials, 103—107, 1334 43 55 & 5 FARF I N )y N AR 5¢ &
nonlinear, diagrams of, 185, 1899 £ i 7 3 4% [&]
Stress trajectories, 517 1 4Lk
Stresses. See also Allowable load and allowable stress; Distribution of stresses; Principal stresses;
Shearing stresses V.1, Z: WA BRI I3 N Ans BN s YIN )
analysis and design, 87 #7 F1 ¥ 11
application to the analysis and design of simple structures, 1416 ¥ 25 /4 (¥ V) 3 ) 43 #1 5
g
average value of, 9, 42° V3414
bearing, 4, 13, 16, 43%% /&
under combined loadings, 527-5394H & i &4 H R 1)
computing, 1715
concept of, 2-51# &
critical, 636115 7. /7
design considerations, 30—35% it % (&
determination of, 113/ J >R fif
due to bending, 41925 i1 3
due to twisting, 4191 %% % /)
in the elastic range, 148-153, 21021151 Y [l P 1.
engineering, 61 T 1
flexural, 23075 {3 /5
under general loading conditions, 44, 541— &4 441 R 1% )
general state of, 462-463, 504, 694— & J1 IR
hoop, 4784 1] )3 /1
introduction, 4116
longitudinal, 478—4794) 11 f{]
maximum, 716, 722, 7255 K
in the members of a structure, 74414
method of problem solution, 1617, 43f# &5 J5 1%
normal, 4, 9-11, 18, 20, 26, 42, 317, 462, 528-530, 532, 694,723-724, 751 1F V. };
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numerical accuracy, 17, 445 (i k5 i
on an oblique plane under axial loading, 2627, 44+ it FF R4 # 1H_E 13 H
plane, 110, 438, 486488, 506, 7061 i v /)
residual, 121-123, 134, 189-193, 214, 261-269%5% 43 V) . /7
review of methods of statics, 4-6& J7 2% HE A 7 vk Al i
review problems, 45-48% > [n] {il
in a shaft, 1441455 4l ()91 v
in steel, 248249414 H1 1)
summary, 42—44/ %5
in thin-walled pressure vessels, 478—4853i k¥ [ 75 4 T (I 47] N
uniaxial, 227 §L4l 11N
Stresses and deformations in the elastic range, 229232, 3055 V: Y il 4 (K1 Y. 11 548 T
elastic flexure formula, 3057175 il 3 /7 22X
Structural steel Z5t940 GBI
allowable stress design, for columns under a centric load, 662—664 [ii) i fu 2% 1 ] T i1 AT
VN ) vtk

load and resistance factor design, for columns under a centric load, 667—669]w) 4l 2 4F H

(1) H A A E PR B v
Superposition &N
application to statically indeterminate beams, 582-592, 6217 i i &5+ HH 1 N
method of, 79-81, 273, 300, 422, 551, 62155 Jili%
principle of, 958 Jii i ¥
Symmetric loadings, cantilever beams and beams with, 595-596, 6238 %2 K %} ) 52 4, %%
Symmetric members, in pure bending of, 224-228, 305X} FRr4li 25 fh
Symmetry XJFR
axis of, A3XJ Frél
center of, 421, A3XJ R HL»

T
Tangential deviation, 59417 [ fi 25
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Temperature changes, problems involving, 82—-87, 13115 A i & i A% () [v) i
Tensile test, 5747 A4
Tension, 2274 i
Thermal expansion, coefficient of, 82, 131K % %k
Thermal strain, 82, 1314w 45
Thin-walled hollow shafts, 200203, 214# & {4
Thin-walled pressure vessels, 440, 5057# A [k ) 7% 8%
Three-dimensional analysis of strain, 491-494 — 4k N A5/ #t
Three-dimensional state of stress, 439 = 4w IR &
Timber, properties of, A14-A15 A PE 5t
Titanium, properties of, A14-A15%k 1 it
Torques, 142.. See also Elastic torque; Plastic torque 14, #ykHIE; AP
internal, 150, 1634 77 414f
largest permissible, 15045 KV A H14H
maximum permissible, 1665 k4 ] FH 4
Torsion, 140219411 #%
of bars of rectangular cross section, 214 % T4 [T Fr1 41 4
computer problems, 218—219% 4 ji1) &5t
introduction, 142—144 M6
modulus of rupture in, 185548 & [ i 24 b i
of noncircular members, 197-200, 2143E [ JE 4 [T (1 $1 5%
plastic deformations in circular shafts, 184—186, 21254+ 4% 1 [ 3 11 4% T
review problems, 215-217%& > jn] @it
summary, 210-214/ 4k
Torsion testing machine, 15931 %% 5 K1
Torsional loading, 51941 %% 4k
Total work, 695 =)
Toughness, modulus of, 694, 697, 750-751%) J& A &
Transformations of stress and strain, 436-511)% f W AR AR 4
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application of Mohr's circle to the three-dimensional analysis of stress. 464—466 %% /R [# £ =

YENY T 3 M

computer problems, 510-511 % F4 1]

fracture criteria for brittle materials under plane stress, 469—477, 505~ W /4R A& W44

Nt RS R e
general state of stress, 462463, 504— M. /IR
introduction, 438440412
maximum shearing stress, 443-451, 50345 K1) . 1)
measurements of strain, 494-501, 506/ 4% Il &
Mohr’s circle for plane stress, 452-462, 489-491,503, 506~ [fi iV 7 IR 2As () 55K 5
of plane stress, 440-442, 486-488, 502, 50611 i /]
principal stresses, 50335 1y
review problems, 507-509% >] [] /i
stresses in thin-walled pressure vessels, 4784857 EE [k 1 7548 1 FH Y.
summary, 502-506/)> 4%
three-dimensional analysis of strain, 491494 — 4k N A8 73 #7
yield criteria for ductile materials under plane stress, 467-469, 504~V [ . JIR A& R ¥ 141
TR et 9
Transformed sections, drawing, 224 (E—F4RHE)D 25250k ]
Transmission shafts, 142{% 5l
design considerations of, 2111411 &K 2
design of, 134 ¥l
Transverse cross section, deformations in, 233241, 306## & [f 4 1) 42 1
Transverse loading, 223, 3164 [r] fif
deformations of a beam under, 43, 552553, 6184 ] fuf 24 H T~ 2242 B
Tresca, Henri Edouard, 468
Tresca’s hexagon, 46845 & /N iU B
True stress and true strain, 616255 5 N g A5 fr iy AR
Twisting. See also Angle of twist; Permanent twist; stresses due to, 419, 53141¥%, = WLl
1, KAIE:, N D)
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Two-force members, 4-6 — Jj#F

U
Ultimate loads, 31, 33, 6674k i1
Ultimate strength of a material, 4, 5944 4% PR 51 &
determination of, 30-31, 44452
Unequal-leg angle steel, A26—A27 N5 ff14H
Uniaxial stress, 227 F.5{1 5
Unknown forces, 43441111
Unknown loads, 79-80 %11 2%;
Unloading, 12371%};
elastic, 19351 #13%;
Unsymmetric bending, 224, 279283, 308/~ 1 25 i
Unsymmetric loadings AN Fxfif 2%
combined stresses, 41941 £ /)
distribution of stresses over the section, 418419 [Hi Y. /7 43 Afi
equivalent force-couple system at shear center, 41987 Jj FRCa ) 25250 - 45 R0 140
shear center, 414426, 42957 J; /0>
shearing stresses in flanges, 4183 2 (Y13 /
shearing stresses in webs, 418/ H (K111 )
stresses due to bending, 419%5 {3 )
stresses due to twisting, 41931 N 11
of thin-walled members, 414-4267# EEAT1f
Upper yield point, 60_E Ji A 55

Vv
von Mises, Richard, 468

von Mises criterion, 468K 0t Ji Ik 4] 4

w
Watts (W), 212
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Wide-flange beam (W-beam), 231, 388 % 3 £ 42
Wide-flange shaped steel (W shapes), properties of, A16-A19%: B Z AN (W) i
Winkler, E., 285
Wood. See also Timber A#f
design of columns under a centric load, 665667 [l 4y 2 A1 1] 1 1) AT ¥ it
maximum stress in, 248 K 1)
Work
elementary, 695445 1]
total, 695.51 )
Work and energy 35 fig
principle of, 725-7261jfi .45 J5i 7
under several loads, 732-734% i 84 F F 1)
under a single load, 719-722, 752-753 .3 /F H N1
Working load, 317FH] i 4%

Y

Yield criteria for ductile materials under plane stress, 439,467—469, 504~F-1fi . /1R 7 138 1
PR A4
maximum-distortion-energy criterion, 468—469# A A% §E F| 4

maximum-shearing-stress criterion, 467—4694: X7 /1 4%
Yield points, upper and lower, 60 Az 5, SRR 5
Yield strength, 58-60, 129, 707 i Ik )% )
determination by offset method, 6014k (0.2%)3 A% wF% ) V24 i i ko 5
Yielding, 32/ fli
Young, Thomas, 62
Young’s modulus, 6247 [CAR &
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