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L 3#
be + ed ﬁﬁﬂﬂﬁiulﬁ passive volce Lﬂﬂﬂiﬂ ﬂﬂ?Lﬁu stative construction

o v 4 ot t Bt ) o e i ¢ Vi
flo dadudmee sl unwdanquivsiibuas Inuardns  waslingrmnng lonaman
& L vov re o
eonly (folulagy progressave aspect  Lau) ong LT uulug dmmizaomideng
o A <3 (=)
ving marmmud el
q s a Y ddfa 4
4nTiaUd  (Strevens, 1973 : 223 = 231) Lﬂuﬂﬂ%ﬂuqmﬁﬂmﬂtiﬂﬁ
w o o =
MINBING W IMyRIEnI M I na Ll auaenaunealn  (Techmeal Technological
' ™ it ot 4!4\ ]
and Scientific English - TTSE)  WaSWUMNBInquuausiiianmzn i ha
o « =] [ o v < -
srndee mrgsner e lagansivlaummnasngaady  sulasanso mnBann
a LY 'y ] LI o o~ ] v
vunlinla buansutisagudnilug Ll unundanquandy Lol g lod § Wil
! " o of o Y Yoy
mMane 9 (tenses) Uarmrdaililsslum  (word order) ifiumu  umiditng
]

o I T
8 SAUVLLANTM \‘]vl']_l PALUENLME L O 142N LU

4 - -
vrewanarenls sl UrsTumlunmndanquuniingdn du

L) a v . o & | =
15 2 Toenls sdums ols < Torimemsivasels < Tords sautl powduvantuns soulss lun
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Stative construction WO LATIATANUBNNTHND TalT SNOUTUAY

~ ‘ﬂ"l "‘Lv o ! :4’ ot at ¢ -
Asym Lubaudnanis n3svn (non - action) UALLARIL NUANLAMMIS  A3DYUINNTYA
L ¢
Wi statave ‘lﬂun appear, be, belong, contain, consist, depend,
have, include, matter, own, reach, resemble, seam, tend, equal,
s ! d’ﬁt S '
become 3~ mamaﬂsz‘luwunzmunu stative LTU
It appears rcasonable to assume 1in thas case.
Each bar has the samc cross - sectional area.

The total woight W equals the load p psf acting over the

area al,
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Poa 4 oy a
|7 116 (adverbial phrase) WiBYTWUYIA (prepositional phrase)
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LFRINT TN (Passive) @67 LIUG VWU TN LVATIRLAS

P 'v - ¢ g
Wureanrilr sl uriiidnune (Juns s en  (Passive)  wan ﬁﬁwsugﬂﬂiziﬂﬂﬁ%uﬂu

14 révu & 1
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v 4
A1 1t UazlnTLA be * ed UM LﬂﬁinquﬂaﬂnULw@uawﬂQﬁuﬂu 7 WIWMWIMN
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WAlALAsIEAAnT LU " inpersonall ﬁﬂiunaﬁanqyﬂﬁﬁ Femae lodar Twiny it
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s zsmuds swundy 4 walenTeriuins e (passave) Lo lwimgua

] v ¥ ¥
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vautn  yEr o ayEun (Foifa Kunjara Na Auydhya, 1973 :
v, e o ¥ A a = ar
65)  iavmrfnwdhsne]asedral wan sumuiang lunmnangs Lrtinaanmiade
] t > v
Mrndun i uazewdiinne 9 wasmnnl aredr ekl aimanlunwndengy

v v W

v
LVALAAELATIATNNT TUINTN |, (passive voice) uwazdsslumvaunaunay "It
&= yﬁ as v b ar ! 9 av v s v <
?ﬁnuugawu1ﬂuﬁ1ﬂiaﬂiﬁqﬂqnaﬂaLﬂaﬂﬁiﬁeLﬂuaﬁgﬂs:naunﬁsaﬂﬁiﬂrqasqq11Uﬁnim
5 t‘ly LA ar S 'aa b oad a < a e
Ve Lad e TS IngE LVALALNEANTIAN 2 AuzIRanT TURAERT THIBINT AU IVEVAL
'y 1
A4 yuum (Davisee Bunnag, 1973 : 126) 1ﬂgﬂ1§’1ﬂﬂ1§mzﬂ’1\1 ol

s Yoo s a 4 v ! B‘&
w0 wrBInguan  uardhmn iundhgns nudengs reiieiins sdeuunidndiili 2

o & - ] '4 9 Pl b1
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v
Tense Subordinate clause
Impersonal Style Co-ordination and Rules of Deletion
¥
Probabilaty Anaphoriec Reference

# d¥ a |r_§ [ | v v A - 1
Anaphora ¢ FVDWNDNANILANGAY LAY (B91TUNIT antecedent)

Anaphoric word sPf’}éi\?g"l\ladFf‘m?@ﬂéuﬁ'ﬁﬁigﬂé’rﬂ’;’LLg‘J 1 2 Usziom fe
1. Thard pcrson sy possessive pronouns
1t; they; at, them; its, their
2. Demonstrative pronouns
this, thet:; these; those: such ( = like this)
3. Ordinastive anaphora
one, another,; the other (last)
some,; others, the rest
one, another, the other (the last)

f
the first {initial), the second —-- the last, (final)

4. Relative pronouns

which, that
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¥
Logico ~ grammatical operetors

¢

Ing - form

2, niwunuluygsz g

v‘nu -‘@ll [ v b o L
dmiunas wunululs e L AU UL AT Sd TN WL FUNT LI

Lo w g L ¥ v
gunTzpa  (Mmridy dumscpa, 2512 1 46 — 47)  IAAMMAIMEMNISLUAAS Y

v L o ay £ ow Ll QoA '
Thrvdarwlwnsudonqurasint Tousisisoufnuii 3 vants3stnlsang e

- X o [
fwL Aa 1uIn (Davisee Bunnag, 1973 : 70 - 88) Tna1ada

! Ve o ot ca.,t:'kvs: < 5 ! v
Prof. Peter Strevens 11 LﬁuguggﬂﬁwmaqwnﬂﬂﬂqﬂﬁﬂﬂﬁqnaﬂizlUﬁ 76 YBMN
! 3 v o ¢4 4 - ar 4 . ¥4 w
NEU ] UEANDIAIUAIIWUEND LUDY MLW?NUﬂﬁGﬂUNﬁzﬂu %iﬂ%ﬁﬂuﬂmtﬁuﬂﬁlﬁﬁu
[T |
(Connector) laun

1 L4 1
1. Cause -~ Result ﬁﬁt%ﬂuiﬂuﬂ because, since, 8s,; for

the bualding sudsided because the foundations were w8ak

W38 expressions : Owing to the fact that
Seeing that 1 + Clause
cte J
s Because of -
Due to l + noun or noun phrese
ete, j

) ¥ 1
2. Purpose ﬂﬂl%ﬂﬂiﬂuﬂ so that, in order to, so as to

L

3. Result svtdeuloun so that, so + adv. {or adj.)

* that; i1n such a way that, to such an extent that

= 4 ) e !
TﬁﬂﬁzLﬂﬂﬂ@lWMLﬂﬂlUﬁﬁU?@Uﬁdﬁﬂﬂ?
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Tupaslalawnradanquresinn Fowgeninh Fuumu luaneiy - Taseasasiihulym
- o 4
ﬁﬁMTUUﬂL?Uuuﬁﬂﬂgﬂ D patterns of verb forms, articles vs. no articles,
v [ “ v
passive volce UaslAgvdsT ey o amdutilidnion 16 1aredray
a 5 = “ Yy
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3 1rauTeu Tufwdtnszuns  wuamaugunstlumslal areds ] wan sofianouzes
a B oo ] ] - L% (Au L 34
i Fousiisudnuniin 5 eylussiinimnans Tasedswlawnsamin dulymlunasle
as A 1 v g 3 1 9
IR SemnanNsauas 60 uld launmslaurwmby, comparative of
14

» 1
adjectives PATIAFN Dews  UASBU 9 T 18 1ATIATN

144
0197 GUINT  (MIT FINNT, 2510 © 166) 1ﬂﬁnnﬁuaﬁmqw§1un75

= a s ar s ot
Suumendangqueasiing Soulinngyrzanaiotng Jan s TIN5 W
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Tumanzieenidoavile W mawannsslunas Founmdangunulisansal
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f vty v o v
Sanauter L udm s Suul ') 1 1
ST i@ m L Suulgasauiniing vailsraauvsredlawanin uasaouln

v s v
gﬂﬂﬂﬁ’)ﬂ%\ﬂ?zﬂﬁﬂﬂﬂdﬂﬁ? L?U‘lﬂ ATIATINNWN

5 s, < =
3., MIALATIEUWANTILTHHRAZ UL L THU

4 o ES ﬁ v w - a8 o
WMEINUNMII LRIzl AraT el syl ol witedeuin TounTsaange

¥ o ! - ¢ o ! -4
ﬁﬂmﬂﬂﬁiﬂiiqL?uus:ﬂumﬂq 0 Tlsz ooy anns3iarasms gl ull
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gl gonrzpe (gilu gamszpa, 2510 @ 183) lefnurlasedsng
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1 & A’ s V.-q ) '™ ' t &
uazian 2 199 gosul (A. S. Hornby) fulnengmirsdedwmitey 2 1an fe
i L8 |
Gandhiji s The Story of His Iafe filj Bebecca  GudpiinanIdvulmn 3903
as 7S ' ' o A ¥ v
Wi Fowl A Fowl 2 1an wuan 0ne L Teeadtlarsare launn ol umiiede
&= ! i ) v o o G ! 'q v 3 = as =3
Ve 2 laui NlntToedsuenduldwitanuateres iy s LT ou L Rruwie A Tou
. o ' F o o o ' -
iimivdeamimrznay  wrduuanlpsedsa lwnsamitsang lumisdoanal s s nawinn
[ » 1 1
FmounasziT Ul arvas wunnvl s ng luniedeu L o
= 4 =] ‘f A ¥, &
ﬂg&%vl,a wadt ¥ (ﬂgﬁ‘ﬁ”la waddan, 2514 1 81 = 96) ladvarizn

s lunlumisda A Direct Method English Course Book I 284 E. V,

v EE s 4 ! cl & !
Gatenby @ Wi UTMIEULRNYNDIY 1 Tﬂuww‘%mm:mmlmnm:Tumma:unu UAUD
]

! =] o ' ! &) =)
st g uLuls s leatuyag il wilsde Loudsnamatiey 0wy fie

1. (@) n +  verb phrase

2. (@)n +  yerb phrese * {(d) n

3. {d)n +  verb phrase + (dl) ny (d2) n,

4. (d) n +  verb phrase * (d) n adjectave
5, (@n + be *+ (d) n

6. (d) n + be + adjective

7. (@) n + ~ be ¥ prepositional phrase

8. (@) n *  be ¥ adverb

9. There be + d (n) + prepositional phrase

LN
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—'! i A’dﬁé = =

uashntuen wiloynunils slumyTouiiny  (comperisons)

aunsrolrslun  (dompound sentence) AdnTUszlum (complex sentencc)
v
Uszlumlrznouidegen  (compound complex sentence) ﬂi:iﬂﬂﬁﬁﬁﬂ (dzrrect
1

speech) waztlszlomiioule  (condational sentence)

- = -~ ~ v

W Frineane (v IA9Na, 2517 138 - 146) 1IN
- L o ! W at 4 4
Aaszpunuys s lonlwilidesmuen 1ars chumslsoufnuaiil 5 (789 Rebecca

LA ot t g! v )
ofltuuelnany (Simplafied) 7ﬂuyamv:ﬁnwﬁiﬁiqainﬂﬂqﬂiiTuaunuﬁugﬁuua:
Urzlunuuugumey  Aaonaum R lunnTlaedsslurunazuy  tageantsIsulsang
! e X 4 o A 'YL X
1 Urzlundliugmimiluniode Bebecea  Foymaufl 14 wun  ilrzTumuuiug
‘i 9 A . ¥ - ] Y
Wﬁﬁdﬂuéquﬂﬁ?qﬁuﬁﬂWQﬂuﬂ:iﬂdﬁquﬁﬂﬂuﬁﬁﬂu Taumlss1uafanalii)
v
1. NP + VP (adv.) ﬁﬁaﬂuéiunﬁiTm 35,71 %
o v
2. NP *+ be adjective Jenulunarle 21,44 A

L4
5, NP + VP (d) n object complement ﬁmmiﬁl‘lumﬂm 8.49 %

(] u‘l/ 1 1 & Lo
anls ] prmumeuiionun se61 UTslem  geunazUTzlusdysznauniy
, ¥ 1 o
vrzlupuuuiug unae ¢ (i
s Y o [P s wv v
THU TUNTINRA  (TTL YUMIINAG, 2517 § 195)  LATRETINULY
_ o A e 4 ' '
Onvin L aTunuin Suunmndanguinelin Suisuufnuain 2 2eel791 oz Laneng
Avv Qvé al r &4 A L] = o oas ¥
?ﬂﬁﬁﬁﬂiiuﬂﬂdﬂﬁiﬂidﬂﬂiLdUEtWﬂW@Uﬁﬂﬁ%?ﬁﬂEﬂ 1ngeRunIT RN ] AFIdTAY
1 ‘o it A o S o ﬁﬁl 5
WnTeeenge Limdngnsu Suunsdangy el FsULANE N 4 2049) $91 Ty
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1. Verb patterns

2. Use of modals

3. Objective rela*t;lve pronouns
4, Embeddcd queslicns

5. heccord of subjects and verbs
6. Passive voice

7. HNoun and verb used as adjectives
8. Use of some verbs

9, Gerund
10. Pronouns

11. Use of some connections
12, Quantity words

13. Article and no article
14, Prepositions

15, Usc of some edverbs

N . VO ' o4 Y
INIATuIAINa Ay tasruddluglul Taal g ed e e
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o .y v s N
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GNNITY NIRRT ZRUEEINT Y At AsUEe Ly Reeal AT easag
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v 1 o 1

] 1 ]
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A0ANGAN | HMTALATIZWLIBNT Tﬁﬁ‘i;lﬂﬂ

a ¢ % a ¢ A
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A ¥ = = o ¥
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varlmiuds s omil 15 (Inversion) ulszlued 16 (Sentence * Sentence

i L 3 \
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WULW 1 - N— — Nom *+ V-bc * Adj.

These couaticus are valad only for ve ues of x between

O ang 5. i.@.. bowvueen po.its A and B

A
WM 2 3 - >~ Nom * V-be * Adv,

]

Tae unit of wvhe product of inertia i1s of the same form

as that of the moment of inertid, nemely, (1ength)4.

]
LI 3 8 --——— Nom; * V-be * Nom

The slope of that line is the ratio of stress to strain,
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8. ——3 Nom * V-1 + (Adv.)
The maximum uvhbalanced horizontal force exists at the

nzutral axis.

8 - Nomq + V-t + Nom2
Our sclution waill determine not only the correct numerical

value of M;, but also 1ts correct - negstive sign.

S —""—“'} Noml + M'Vl - N0m2
The total weight W equals the load p psf acting over the

area al.
N

This size of weld has a strength of 3,000 1b/1n.

5 - — Nom; * Vet * Nom2 + Nom3

Determining the reactions from statics gives the shear
diagram the values shown.

An automalic method of using the correct axais for moments

18 to give X the same subscraipt, e.g. By, ..

a > Nomy * Vet =+ Nom2 + Nom2

€hoosihg the origin of axes at A will make the constants

of integration Gy and 02 both zero ...

3 -—, Nom, * V-t * Nom2 + Adg.
The sdditionsl factor n makes 1f possible to obtain
equivalent lengths cories, onding to different end

condaitions.
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S

; Nom + L.V. + Adj.

Circulsr sectichs remain circular.

$ ———; Nomy * L.V. + Nomy

The slope becomes zero,

1]
S - > Pasgive volce ﬂﬂﬁuunﬂiiﬁﬂﬁﬁ 54

Such cases are discussed later under dynsmic loading.

The error 1s caused by a phenomenon knowh as necking.

[

1
$ —.—— Pagsive voice TONULLUTZIUPT 6

(The component, measures the resistance to twisting the

member) and 1s commonly given the symbol T.

)
P2
5 ———3 Pagsive volce ﬂﬂqunnﬁizinﬂm 7

As shown 1n Fig. 2 - 3, the intersection of this line

with the siress-strain curve is called the yield strength.

4 o
S ———> Pasgive voice UaNUWULLTZ1EAT 7 AUMY as + Nom.
In this form 1t 215 knoun as Hooke's law.
The shear center 1s defined as the point an the cross-

p \\k

section of 2 beam.
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1
=Y
S .- —-. 9It" impessonal EAMLLUTZlLAT 1
Now 1t 15 simple to compare their strengths by reducing

the date 1c load cepaciiy per unit area.

1
=

S me—a MIf 1&personal gouutlselori 2

1
Taais g lunguseu-

. ]
G PEIULLLTZ LuP 3

NI+ ampersonal
It 1s a sample problem an statics to determane the force

rsequired at the end of a crowbar to pry up a given load
{(Fig. 1 - 1),

t
)
& —— "It impersonal PRIUULLT 2 1 UPM 4

H t
Tutlsanglunguinouna

1
=y

S ~———> "It" impersonal ORI IGL 5
(Note that) 1t depends only upon the fact that (both

materials deform equally).

1
§ =-—>» "Ig' impersonal suuLlsziun 6
1 § s
TatsangTurzs H~aug
<
S ——— "It" 1mperscnal YDSULLLT 2 Lusn 7

1 t
TinlsangTunzguis aena



A
RUU% 11H S ———- "It" 1mpersonal POUUULT L UEN 8
It may seen surprising Lhata(the load P does not act

through the longitudinsl centrordal plane of the secction;

o-a)
4 4
WM 111§ —~-—3 "It 1mpersonal TOAVULTTLURH 9

. 1
T ang lungudesng

4 4
LUUW 11d S —> "It" impersonal 2euuULTlumi 10

It 1susually assumed that (plane radial sections remain

plane after bending.)

Lo

Uyl 124 3 _—-—~f} There + V-be *+ Nom

Samilarly there are 11 rainets effective 1n each half of the

quadruple-riveted joint in Fig. 12 - 2 4.

T
W) 12B 8 —— There * u.V. * Nem

t 1 LY
Tutrnglunguihoung

4
Wuyn 13 3 ~———3 lmperative

Determine the allowable cnd reaction.

4
WU 14 3

» Supposition
é
Assume E = 30 x 10 psi.

ILet a parallel set of axes x and y bc located.
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3 ——3 Obligatory Inversion
(... the centro1d of the compressive area is no longer %

kd from the neutral axis,) nor 1s the line of action of
the resultent compressaive force % kd from the top of the

beam.

S —2 8tylistac Inversaion

Of almost equal importance are the following variations

of eqs (a) and (b).

5 —— Sentence * Sentence Modafier
Hence cantilever’problems cen be solved more simply and

more directly by the area-moment method.
To evaluate My and Vi, me note that at eh other restrained

end B where X = 12, the slope and deflection arealso zero.

g -———> Omission

(Here L 1s the unbraced length,) d the depth of the beam,

b the breadth ond t the thickness of the compression flange

wr o ‘1‘!&1 * L] 3
dpdnemlalunsTinszniens rous 2 lun
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= b7

wuNede Urenaunny
=1 |vu

winute  Luniesy

WUt mominal
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&djy. winpia adjectival
Adv. At eqverbial
i
V-t Mﬂﬁuaﬂ transitive verbs L|TU represent, give,

carry, calculate, find 4489

Ve WUDY  antransitive verbs 4Y begin, vary,
result, lie 8%
2 1
M.V, WHWDY  middle verb (9U  heve, equal, etc.

L.V.. e TN lanking verbs 19U seem, become, hold, «gv

V-be ﬁnﬁﬂﬁﬂ verb "to be"
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3, MTALATAZWLANT TolT s e
] 14 g ¥V &
~ = A o =
elanslunasd NI Erial  aranasdcasazns s Tomy

[ v .
vnFToUTLlumlusngn 2 Lt Tﬂuatﬁiﬁ:ﬁiﬂsqﬁ?ﬁqﬂ@qﬁleUﬁvnunuuazynﬂiﬁiﬂﬂ

Q‘ :g o [ AV 9/
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Materials WAz Eloments of Strength of Materials FIMAUS LU 10,000
[ 1
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1 § ———— Nom + V-be * 433. 1,003 10.03 |
2 8§ - -— Nom * V-be + Adv. 169 1.69
3 | 8§~ ——3 Nom * V-be * Nomj 1,457 | 14.57
4 - > Nom + V-1 *+ (Adv.) 9%9 | "9.69
4 § —~—-—--2 Nom; * V-t * Nom2 2,743 | 27:43
é s — Noml + V-t + Nom2 * Nom3 2 0.02
7 § ———— Nomq + V-t + Nom2 +{N2 i 42 A2

o) ad].
.8 & — -— Nom + L.V, * i43. 94 0.94
9 § -—— —Nomy * L.V. * Nom, 9 | 0.90
10 § -——% Passive vol.e 2,531 | 25.31
11 3 em——3 WItM 1mpersonal 247 2.47
12 § ~—m—-— There *+ V-be + Nom 108 1.08
13 g —-—-~—> Imperative 502 5,02
14 § ———— -~ Supposition 43| 0.43
B
TAULUYUY 1 - 14 10,0C0 |100
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15 8 — —-3 Inversion 27 0.21 I
16 3 -—-—-3 Sentence * Sentence modifier 2,744 | 21.33
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5A 8 —) Nomy + V-t ¥ I\Tnm2 2,367 | 23.67
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74 s} Nom:L + V-t + Nomp *+ Nomy 371 0.37
7B E ——) Noml + Vot + Nom2 + Adj. 5 0.05
104 8 ----—-- Passive volce Tiﬂ\']il.'].lll#l 54 2,167 21.67
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2 § —-——> Nom * V-be + Adv. 169 1.69
3 S - Nom, * V-be + Nom1 1,457 14.57
4 S > Nom + V-1 + (Adv.) 969 | 93.69
54 S —-——3 Nomy *+ V-t * Nom, 25367 | 23.67
5B 8 - —> Nom; + M.V. + Nom2 376{ 3.7
& S — —= Noml + V-t + Nom2 + NOm3 2] 0.02
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a, This force per unit area 18 called the stress in

the bar.

v

b. Stress - strain diracrams for sxial compression of

various materials can alsc be obtained and such

characterigtic stresses as the proporticnal limt,

yield point, and ultimate strength can be found,
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a., a material that 13 much wesker in shear than it s

in cohesion,

b. Daviding this force by the area over which it acts
determines the average tangential stress for exther althin—
or a thick - walled cylinder,
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a. It follows that Sr + S5t is a constant throughout the

crogs - section,

be We now discuss what happens to a2 circular bar made of

an elagtic perfectly plastic material that 1s tuisted

progressively through the elastic ainto the fully plastic

range.
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The values of the moments at these three points must first be

known or computed.
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NP —. 5(D) present participle + N
)

L%l the crgcking joints

NP ——>(D) past participle + N

15 1ts deflected position

NP ——>(D) N + N

(MY the column range

e} 2
———> (D) (Adj.) N + 2d3. N 5 Uuuma

P ——>(D) (Ad;.) N + Adj, phrase
]
i34 a hinged column perpendacular Lo the
2 - 1n dimension, ... \

P ——>(D) (Ad).) N + present participle
1

11U a plate having two portions of

dirfferent widths,
P ——>(D) (Ad3.) N + past participle
Léu the simple press shown in Fig. 1,la.
NP -—3>(D) (4dj.) N + inf. phr., - active
'

LU the custom to specify a minimum radimes

of fillet.

NP ——3(D) (Adj.) N + inf, phr.-passive
]

l%4 working otresses to be used in desipgn

NP ~——> (D) (&d3.) N + prep. + (D) (Adj,) N

t
LoH

the bar on those of the lower part

NP ——— infin:tive nominal

194 to test specimens
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1.5 NP ——— gerundive nominal
1

l%U  lacking any more exact knowledge of the
two gtress dastribution.
1.6 NP —.—> action nominal
1

114, an elongation readaing of 0.005 cm,

k4

2. uﬁuﬁgﬁLﬁuﬂhuﬂﬂﬂﬂﬁﬂﬂiﬂﬂgﬂiéiﬂﬂuuu relative clause
. [ that 1
) 2.1 tN’P——)I\TP +49 which + VP
who J
l%4 a, the French mathematiciran who predicted
its existence and value
b. a condition of shear which tends to cut it
across the section mn.

c. The mectusl stresses that exist in the

material
= [ that
which
2,2 NP ——>NP +¥ + NP+V-t
omigsion of relative
' L - pronoun

191 a. the assumption that each bar has the same
cross - sectional area 4,
b. the loading under which the structure
will collapse

c. the amount they stretch
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2.3 NP——> NP + why + sentence pattern
1
@ the problem why such variations are usually
taken care

2.4 NP --—-» NP + when + sentence pattern
]

(91 vhe total elongstion of the rope when the
weight is at the lowest position

2.5 NP ——=>NP + where + sentence pattern

[ ]
19U those areas vhere it does enter

2.6 NP———>NP + whose + sentence pattern
\ ]
55U a computed positive value for deviation whose

point must be above the reference tangent
L L B L 9 ¥

dé & A
3. wunanily factive nominal 1ﬂunnquﬂﬂquﬁuqamauﬂuﬂau

that, what, why, where, how, whether, 1%, when, who, which,
v 1 t v

] v
such thg} - 4ay omission {of that) ﬂQﬂHﬂQﬂﬂduﬁquMUUﬁ 1ﬂﬂﬂﬁﬁﬂﬁ%ﬂ£ﬂﬂqﬂ
~ [ ] -
Tulslannelyll

a. Assume that the material shearing forces

registing this tendency are uniformly distributed

over each of the own - section mn.

b. There would be no way to ascertain how the load p

was divided among the three bars.




o ﬂ¥Lv a « d
agyanzamla l uniel LATAIZ WG

NP

Ads.
inf,
phr,

Prep.
(vae)

NG

~

F<]
U HANN
&
WINETN
‘e
BN
P
WD
]
1L RN
2
T IAN]
P
WU
]
ST

2l
L TIN

69

noun phrase
deterininer
noun
adjective
infinitive
phrase
preposition
L1

U7 2NALAIY

]
Tyna

a ‘a d . A g a2 - ! X
MTAATIZUNTHNE AL UUINT LLUS LAY ﬂﬂﬂﬂlﬂu

! t t 1
3 Ao [
1o @M PNINTIEINE NNTENG mlrangluncumonne & lad s

¥ 3
e liemn 2

1
2. WmhlumM s N e Azl ara e

14

A . (=
MNP THAURTHAIAV N

) ¢

4 4

FNTNNTUMA UAB UL Ua 2WY

ti QW r.’ln/ r'
3 ﬂﬂEﬁﬂﬂﬁmtﬂWTﬂﬂﬁﬂﬂﬂQﬂ?ﬂﬁ?giﬂﬂamﬂﬁﬂﬂqﬂ uﬂsuﬁﬂaﬁuﬁiunﬁiﬂiﬁna

t 1
a o ] ar
ﬂfﬁﬂﬂﬂmﬁﬂqiﬁﬂﬁﬂﬂﬂﬂﬂ?ﬂﬁ?guﬂﬁzuhﬂ LA SHITNIIUATLDT N D ABUSAIT ALY D

" - &
NTFYTIANT IR

LT t
o - e ar
NNITET VIR NTIET W NTUMIR LN 1 4991 HD Strength

v }

A e 2

1
o = [
of Materials UBIUAVINMITANTIVONLNIUDL = ﬁﬁMQ?ﬂuﬂﬂﬂgﬂﬁ?ﬁﬂqq@ﬂhmz
- ——— 1

P a % -
Tnredrasanglunfendlouiomz e 11w m



70

1, VP —— V-be + Adj.
is not valid for smaller slenderness ratios,
2, VP ——3> V-be + Adv,
is of important application
3. VP —— V-be + Nom
is the 8 UI" 35 section.
be VP — Vi + (4dv,)
differs from the original result.
54, VP ———> V-4 + Nom
does not exceed 10 times the least lateral dimension set...
5B, VP —— M,V + Nom
has no effect
6. VP —= V-t + Nomy + Nom,
gives the shear diagram the values shown,
7. VP —~j-% V-t + Nom; + Nomy
Will make the censtants of iantepration G, and Gy both
Zerl. ., .
8, VP ——=> V-t + Nom. + 4dj,
must consider it negative
9. VP —=1L,V, + Adj.
remarns constant

10, VP > L.V, + Nom

becomes Pab/1,
3
114, VP ——= Passive Voice ﬂﬂquuuﬂiéiﬂﬂ% 54
are most easily identified by a change in sign of the

shear force.
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7 1 4
11B, VP ——- Passive Voice fasuunurslum 6
must be given consideration
]
=
11C, VP ——> Passive Voice ﬂmLLUU‘lJT:;IUﬁW 7

would be designated ISMB 200;...

1
o
11D. VP —— Pagsive Voice Taqluuszluni 7 + as + Nom

ig also used as & characteristics property of the material

-

ar o Y &) « ) A
dugaraerlalumsd Lns swntus

vy TN .verb phrase

V-be uuquaq verb to be

V-4 QMﬁqu intransative verb
V-t Huﬂﬂaﬂ transitive verb
M,V. WINLN middle verb

L,V. VDY linking verb

Adj. IO adjective ]
Adv, wuuquaq adverb

Nom WALDN nomanal

— VLD 15 :nam:m

(ene) AR "l:t:ﬁ:a iy (optional)

AT RGN TTUAE DI AT ﬂa?ﬂnugﬁ MAUUNA ZNTENTIVG :ﬁﬂjmn
s.wn"tm“ﬁg%?m’ﬁﬁ'?ﬁmﬁ'u 4 nTumAtammsm Iy 6 Wwuhe
3.1 VP + adverb
veries directly with its location y / ma the neutral

surface,
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VP + preposition + NP

rolls across the simply supported span of 40 ft.
VP + infinitive

18 designed to do

VP + present participle

is shown representing the value

VP + past participle

1Qﬂsﬁna1unéuﬁ3ﬂ5qq .

VP + adverbial clause

is obtained only when the resultant of the applied

loads passea through the centroid of that surface.
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AL UNIA e rouaz
1 | NP———>D + X 4,701 29,27
2 NP —> (D) (4dj.) N+ prep.+(D)(&d3.)N 3,650 22,73
3 Ad7. + N 2,964, 18445
L | NP——3 (D) N+ N 1,284 8.00
g NP ———= (D) present participle + N 669 beX7
6 NP« umﬁﬁitﬁu factive nominal 477 2.97
7 NP — > (D) (4dj.) N+ past participle 456 2484
8 NP ——>anfimitave nomiz':tal 450 2.80
9 WP ——> (D) past -participle + N 432 2.69

[ that
10 NP ———2NP + < which + VP 253 1,58

| l who

11 ' NP—> (D) (Adj.) N + Adj. phr. 162 1.01
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R Tty -r- —
(4 |
at
12 | NP ——NP + < wvhich (P-4 156 0.97
omission of
relative pronoun)
13 NP ——3>NP + where + sentence pattern 86 0.54
14 |Np —> (D) {(&d;.) N + inf, phr.-active 63 0,39
15 (NP —>(D)(4dj.) N + Adj. phr. 57 0.35
16 NP > infanitive nominal 57 0.35
17 NP > action nominal 57 0.35
18 NP -———2>NP + when + sentence pattern 42 0,27
19 |NP —> (D) (Adj.) W + inf. phr. - passiy 18, 0.11
20 NP ——> NP + whose + sentence pattern 18 0,11
21 NP =NP + why + sentence pattern 7 0.04
U 16,059 100.00
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WU nTHYYA AN FEURY
1 | VP —> V-be + Adj. 1,121 11.21
2 VP —> V=be + Adv. 169 1.69
3 VP —> V=-be + Nom 1,573 15,73
4L | VP ——37V-i + (Adv,) 969 9.69
54| VP ——> V-t + Nom 2,932 29.32
58 | VP —>M,V, + Nom 376 3.76
6 VP ——> V-t + Nomy + Nom2 2 .02
7 VP ——> V-t + Nom; + Nomy 37 37
8 VP —> V-t + Nom. + &dj]. 7 Moy
9 VP —= L, V. + Adj. o4 94
10 VP ————- L, V. + Nom 189 1.89
11A | VP ———= Passive Voice ‘II'ENLL]JU{EI 54 2,167 21,67
11B | VP ———> Passive Voice ﬂinuuuﬁ 6 3 .03
11C | VP >> Pagsive Voice ‘umtmuf}n 7 218 2,18
11D | VP ———3 Pagsive Voice ?J?J\'IUJ_IU?: 7+as Nom 143 1.43
t U 10,000 100.00

g A as o='2 ] ¥ ¥ ¥

NN 13 DAL THINWAMLMANET AN Lhuse 72 lauanall



77

1 L2
A - - ‘
ATN 14 HARIAIWETUANTUTANQBANTENIR MUANMNLZTD] LATIE TN
b=

1 v
L) s d
m 11 UL ﬂﬂﬁ@’\ﬂﬂﬂ?ﬁllﬂ?ﬁﬂlﬂﬂvlﬂuﬂﬂ

it NTHIE " Tt
54 VP —> V-t + Nom ' 2,932 29,32

114 | VP —— Passive Voice UOQULLA 54 2,167 21.67
3 VP > V=be + Nom 1,573 15,73

1 VP ——> V-be + Adj. 1,121 11,21

4 VP —> Vi + (adv,) 969 9.69

5B VP —-> MV, + Nom 376 3.76

11C VP ——> Passive Voice ‘Iiﬂx‘]Li.U‘.lJ{/!l 7 218 2.18
10 VP —> L,V. + Nom 189 1.89
2 VP ~——2 Vabe + Adv. 169 1.69

11D VP ——2> Passive Voice ‘ﬂmlmﬁ% 7+as Nom 143 1.43
9 VP ——= LV, + Adj. 9% A

7 VP ———> V~t + Nomp + Nomg 37 W37

8 VP —> V-t + Nom + &d3. 7 +07

11B VP ——> Passive Voice "II’rNLLL!!Jfﬂ'i 6 3 .03
é VP ——3 V-t + Nomj + Nom, 2 02
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AN 14 LA lv Lm0

v oo 1

Tya LT N gINa RNz ed LT d T

& a da ! A a - A A 3 ='1
11 Wi nfm’m‘mnmmﬁ"lun'ﬁﬂmmfyz‘gmﬂ AFEMALDLY 58 TNURIMNG

~



78

1 4 8 1 v

t Li
=) a e Iels & /A
TAUAZ 29,32 MNTUAMIWN  NFUMAMLAMIWAUTINGIMATEGZ 10 AB NTUTA
:i 4 1 14
Wt 114, 3 waz 1 l;mdlumsdsngrouas 21,67, 15.73, uaz 11.21
qE L e A r‘:r 1 1w H’Iv
T NFUNANBATLERY  AFUMATIA WM MATeuas 1 WnemTeuss 10
1
& = -~
fa nTUMIBULLY 4, 5B, 11C, 10, 2, ua: 11D
v 11 1 ¥ T 1 | v
a A Aot . 4 o - A
AFUMANERI MM WOMMINTeNaz 1 ABlm WDoYs HRNTeUR: 0.94 W
9/ ‘!J qu 1 d . é
Touaz 0,02 WlAUANTUMALLIA 9, 7, 8, MB WAz 6 LTINAMANLA WG

]
Turia

= il a £} had = ‘%U
De mnmmmm:mmmaaﬂmanmwmmmmﬂﬂm{mmmmﬁmu

w4
P NNUENY AB

]
MIN 15 LAMAIMTLUNTUTINGIBINTUNA ANARMIZIN NTTUNY

- LR = . - A ¥
At ITITMIAuALL T MuaRLe W ReaniAn louay

a ! [ ‘; 1 4
ATHTYAMUANEN 2T NNFTUAY AN TR
VP + preposition + NP - 2,032 50402
VP + adverb 1,076 26,49
vP o+ infinitive 624, 15.36
VP + adverbial clause 324 7.98
VP 4+ present participle 6 0.15
VP +  past participle 0 0,00
U 14,062 100.00

Vél

|
FANPNIN 15 LERE L ULINANTUMANINA TSNz 23 AV TNt Lt A TRATI T

i B a4 - et 4 “
W6 LU ﬂﬁ'ﬁq')ﬂzf\lfﬂ ﬂHﬂl:’;‘ILﬂ\l ﬁqﬁ'ﬂﬂ']fmlfﬂ']”llmgl unsy T’?ﬂﬂg\? fﬁiﬂﬂﬂ VP +
o~ ol . - | =
preposition+NP NUAIUDTAUR: 50,02 4 ﬂ?ﬂ"['}éﬂ’]ﬂlﬁ ML NAFAH NS WU

\



79

nTUﬁaﬁmﬁuanﬁm,ﬂﬂqnﬁiﬂuﬁnﬁquﬂaﬁunﬂiﬂnadqsaqﬁaiﬂﬁﬂ VP + adverb,
VP + infinitive 8% VP + adverbial clause ﬁduh?ﬁuﬂiﬂﬂﬂ” 26,49,
15.36 LAz 7.98 TAUNIMARNGAL

n?ﬂﬂaﬁﬂﬁuﬁﬁum:ﬂaanﬁimﬂﬁuéqﬁﬂaﬁuéﬂiqnaaéuuﬁnLﬂuq;éua: 0.15 @
VP + present participle

1 1 5
drunTumanENEMENTInILL VP + past participle lufianautisang.



it 5

W

L}
UMY ﬁaﬂua MNUTI  Uazaalduslius

unga

4 4 A
aaquuwu?unﬁiﬁﬂunﬁuﬁﬂnnqﬁluﬂs LWﬂ1WUﬂianﬁ?Mudﬂﬂ Lsuulwatﬂu
A v l
Lﬂ?“ﬂMﬁluﬂﬁigﬂﬁﬂﬁﬁﬂﬁﬁu?ﬂﬁﬂﬂulﬂﬂ WﬂnﬂqfﬂusrﬂﬁmuauTuﬁﬁﬁqaﬁqﬂﬂqwu w
[} 1 14

ﬁqﬁlumlﬂuﬂﬁiﬂnquﬁfnnqy LMRANTBLIY T unﬁnﬁqiufgﬂnaﬂnﬁnﬁﬁadﬁlwm1u

4
aquﬂsniﬂnﬁunﬂqnquﬂuLﬂiﬂuhﬂTuﬂﬁraﬂumqsﬂiuﬂﬂmﬁqmﬂﬂﬂqﬂﬁlﬂﬂL%ﬁﬂﬂqs N

ST TR 1 v ”
108 Lant fiwantlgwiinn  @rtwgls s gLdu s sfmnnlpradsa e

[ o a ' wi ¥ o o e i
pnainge Tursndzanasimnzan 4 Ao ledimsfimend Laraznl aTaas ez
As . A X 4 4 o 3 % o
2NNl urnF TN AN 9 N LA N uﬁ$ﬁ1%1u15ﬂUQﬂnﬁnHﬁﬂﬂQ
¥ 1 4 i 1 4 3/ 1
s sl lnpiarvalmswlma - Taredsreaenys slunuaaa launidsangun uaz
" o ¥ g 1 v L v - - g »
Seurimouitueenels mutoguasinam  gATu% Laenfn a3 LTzl Az ed e
) '
o 1 .
A NGEMITANGlUANTAIMNT IUANGNT  Strength of Materials  lnb 18w,
a 13
ea, Mindd (F,L. Singer) Az Elements of Strength of Materials

Tnt ted. lulsuln uaz A, 19%. 89 (S. Timoshenko and D.H, Young)

1 4 L4

|
ﬂqquggwuﬁuTunﬁfﬁnmﬁﬁuﬁ?ﬁ

‘& 1 1
1. (W lasedses Lonsrouslun ua st lunnssangues
H
w
tonsrous lumiunae o Tumid@e  Strength of Materials  Uaz Elements

of Strength of Materials



81

‘5 Lo o~ 14 ] (:! a ¢t g
2. IWERNHALATed TN TDYT 2 L emU UL ey Tﬁmg‘qm:ﬁnmmum‘nﬂm“lﬂu
174
2.1 ﬁnwﬁﬂﬁahuauﬂsQTUﬁﬁUﬁauuunﬂtuniimﬂséTﬁnua:ﬁfﬁinﬂ
|14
MmeuaInls lun
A o« 4 !
2.2 anﬁﬁuﬁﬂﬁﬁunﬂﬂﬂﬂﬁ?ﬂ?ﬁﬂﬁﬂiﬁﬂﬁLﬂﬂnuunﬂﬁq o Tuds <l
[ %4 ¥

ST DULAA S

v o ¥ W
2,% ﬁ’nmmqnwﬁﬂuﬂmgﬂﬂz‘:hmﬁﬂs:nau%umumnsmﬂsﬂtm
WauYT sluarauny
¥ 1 LI ] 4 vq ¢
3, Amlaredsniazmannlumslsngesa lunguimeuad lmd tas iz
[T g/ v 1 v 1’4
o A
warluze 1 wazie 2 Tﬂm{aﬁnmmmmmﬂﬂﬂ"lﬂu
o s :irrg = A )
3.1 ANMIANLILE L RTIATNIE 2 WOV TANDT 08 HUNANA N TR
1
3.0 ANBIANMULNNTIUALTANTUNIA LERIATUARMIZLNY LA T

1
. A o
FIIUATWDD N ANEGLIENTITEDNY

ag , &
AN HUNNT

[ I
1. A @19 amenzlasearelrslonunutens sols slan Tuuvi 4

ar i A A 1=7
YN Viuﬂaﬂ S__._‘J}_E’_,n_;;‘b_f_l qf M«_’;}ﬁ'tfz.']:aﬁls VUL T niLYY T ZWUT]VN 9 UYL
4

LAnILUBTN
' '

&4 as
2. Ny slupuutons sous sluav iy 10,000 Urzlun Lunaumen

v ] | IS 1
umvmmmmqmmuﬂrﬂm auh hamviun 19

1 v t ] -4 te 1 4

£
3. MIWANIUMAENIINGG 2 YUUALINT FURNSATITABLR WRANEI Y
Wiy zlun
] L4 1 I

o Vao . A 4 . A
4o UTTUIMALLITUNTAON 9 LVOTWLALLLZEY LATIET W UMIZL T

L.
WYL LAT 29D bl



82

[ 1% Y
5. MITATIEIIEYA Tﬂuuﬂﬁaﬂmnﬂﬂqnﬁiﬂ?ﬁnuuﬂ,sauavﬂﬂdiaiqafﬂq
1
F]
W alDULNg 2uu

v ¥

drluann IANALMA

¢

g
1. LAMFILATIZNLANTT0UT LR NY 10,000 Usslum Tusis MMINg SR EnT
1
2 LU fo Strength of Materilals UWAaY Elements of Strength of Materisls

ﬁTﬁTQﬂTﬁQﬂiﬁlﬂﬂiiﬂﬂi;iﬂﬁuUUﬂﬂQ 9 17 Uy TQMWQHUUU@U “ Bn 16 W PRSI

33 LUyY ﬁqaﬂtﬂu 2 UrsLamnD

v

v p) 3 a
1.1 IATeATNTaILanTIols slum UULT 4 — 14 B9 10Ul Ageds A
[}

- T A . o &
ﬁﬂqLﬂnffmﬂfiTﬂﬂwuﬂaﬁnn?qunutﬂqnuwﬁuaunﬁuuﬂﬂﬂqiﬂiqnﬁsqauu 10,000 Urzlun

v v

A4
1.2 TH?\WT"I\‘]‘I}N l’t]ﬂi'?ﬂﬂi“":lilﬂ llllﬁ‘l/l 15 =17 TI\iiJﬂ’J"Illﬂ’ﬁ"ﬁ!'ﬂumJ

v

o . "
ll].ll.lllﬁ'ﬂﬁﬂﬂizlﬂ%lt?ﬂ 'NHHLI.EJT'I'?’TL&'Juﬂ‘)’lJJﬂﬂﬂﬂ?ﬁﬂ 10 4,000 ﬂﬁ'ﬂﬂﬂ iﬂN’d?’N

1’4 ] 9
gae LangTnus clun dr it sundle 2,866 Yrzlun

1 4

~ £ A'x o 4
TnTed T8 LANTTOUT £ bunUT L AT Y LT RN NEME IR PR b

Y 4 Vo4
Mrdrnguad 3 NAKAT

¥ ]

[ B | ‘5
nawi 1° tﬂuuuuﬂi;iﬂﬂﬂuﬂﬁﬁunﬂfﬂnﬂﬁﬁﬂ?ﬁ?ﬂUﬁ” 10 ey 4 uuuhe
1 s 4
WRBA, W 10 A, wh 3 ueziwal 1 ﬁanﬂaﬁuﬂﬂfﬁnQSﬂuaz 27.43,

25,31, 14.57 Was 10.03 @nuanu

| LI I | I S

' A @ Aa A,
ﬂ’t?'ll'ﬂ 2 lli'llLLlJ'i.llJi‘ﬂﬂﬂ"mimmﬂﬂﬁﬂ‘)’ﬁﬂﬂﬁ; 10 lLﬂ%\ifﬂ'ﬁﬂUﬂz 1
a 't 4 o A A A A 4
1I’GE§]J 8 luuma  tuun 4, UM 13, LU 5B, uun IOG, Wuuw 2, UWuuw
I

4 A
10 D, LUy 11 A Uasziluun 12 A,
! 3t 1 v '

| I |
nauﬁ 3 lﬂuuuuﬂT47Uﬂwuﬁ1ﬁuﬂﬂﬂﬂ1ﬁiﬂﬂﬁ“ 1 uﬂu 11 WLl g

wls Tumﬁiuﬁ?ﬁngnqqunLﬂﬂﬂﬂuunm 11 B, 11D, 11 F, 11 G, 11 T yaz12 B.



85

¥ 1 ] [g 1
N asr, A e A B
Al adr L ansToU T S lumIT LAY 2 ARBASATRNAZ FINMUINI WA

1 v 1 | |
[y =]
12,866 ﬂTJTHﬂ wulssluait 16 ﬁnaqnﬁfﬂua: 21,33  fuluuls s lupnivaaly

Il LI

ise LﬂwuuﬁﬁﬁMﬂﬂﬁﬂ?ﬁTﬂﬂﬁw 1 maﬁu

-

kY
2. UﬁﬂﬁiﬁlﬂiﬂvML? Lenlus g

MomsSinsasmls s lﬂﬂﬂﬂﬁﬂﬂiﬂﬂﬂﬂnﬁmunﬁiLﬁﬁdlﬂvﬁﬁﬂq ﬁiﬂﬂquq
[]

A
ﬂdlﬂJﬂQWJﬁUMMWﬂﬁHHU W1 ﬂ341urﬁu33uuvﬁuaumquun 3852 ﬂiulﬂﬂ HUQLﬂu

A
2 WINND
& A v
0.1 LletunTroUTslun 1,060 UTLlUm WIETEURT 27.52 DN
vy Bt s,
U7 ol upmamavin  LAUNANEUSAMLNL  co~ordanator Ll e 29 M et

1 1 ¥ ) ¥

4
ﬂ?ﬁﬁﬂdﬂﬂ?ﬁiﬂﬂﬁu 1 Mﬂﬂ 7 ﬂﬁ ﬂu%quauu ﬁﬂﬂﬂﬁﬁu and HﬂQQMﬂﬂ?ﬁﬂﬂiﬂUﬂ”

56.07 rqﬁuﬁﬁuwnﬁaﬁnmﬂanjiaqaauﬂiﬂnnLniﬂmﬁuﬁuﬂmnﬁﬂ (] 3 ) e but

1 v

ﬁhéﬁﬁﬁumtuﬁﬂﬂn 22 M uﬁqquhniz?ﬁﬂszwanTGHa: 0.09 aqrﬂﬂaz 0.76
L) . < t-!y
2.2 dudenss sluneunu 2,792 Urzlun nTorouas 72.48 4@
vVB el o, o évrﬁ o
ﬂsQTawaumﬂquuuﬂ Tnubadus sy subordinator LﬁuﬂqtﬁaJ 57 ™M

ﬁﬁﬂuﬁﬂvﬂuﬁﬁqﬂﬂﬂiﬂﬂﬂﬁdhﬂﬂﬂﬂ that MﬁﬁquﬂﬁﬂﬂﬂﬂﬂlLHTﬂﬂﬁ 30,75 ﬂﬂQﬂﬁT

s 1

Us o es pdia T Lﬂmu ﬂqﬁuﬁqumnﬂaﬂuns@qaquﬁiﬁuﬂ whlch Nﬂﬁﬁﬂﬂﬂﬂkﬂu

v 1

FOUAZ 18,89  UEMANLNINTN if, since, when Lﬂumu

3 \

2.3 ﬁﬂ??LﬁiﬁzMﬁﬁﬁuﬁuﬁﬂuﬂﬂdﬂizlﬁﬁ

g, ] ¥ r 4 5
3 5 Fal £ o
Wﬁan$qtnfﬁ:ﬁlﬂaﬂqﬁluumwzﬂséiunwwuaqmauLﬁqumnqnuuwnqﬁ

14 g ¥ b

af F& . o
Mﬂﬁ?LﬁﬂﬂﬂiﬂﬁﬁﬁﬂﬁﬁuuuiqﬂUﬂd ﬂﬂqﬁﬂvﬂﬂﬁﬁ Uﬁﬂ?ﬁnaaﬁ i lurmuwnquuuﬂ

4 - A¥
2,830 Js4IUﬁ sl umﬁuzmimuﬂuﬁuaqeﬂﬂﬂﬂuun Come % 1 HUAWDTDHAL 48.90
t 1 ¥ l
15z lﬂnﬁuﬁﬁuwuﬁﬁﬂnﬂﬂdﬂ?ﬁ?ﬂﬂ@v 10 uau 2 WURE Come d 1 WAT Com x 2
Y ) K w !
IMNHATINAY 16.29  Uas 15.16 AUGNL uﬂnuuan 12 WUU HRIANDNT SIHALLN



84

1o L4 1

“ usv Il‘ ‘g A
JOUAT 2.86 INTBUAT 0.003 AWt :lunauTeun lLnd WisngLanl 9 wuy

) (4
3. diluanisatnsnend
=y a"(' ot v ~N i
3.1 UNNTILNFIZNAMUARLNZLATIATI U9 WMNAImn 26,059
Ia]

el < a4 a ¥ & A o AR
M9 UUNLUURMIE 16,059 A wTATEuas 61.63  LthinTaMa 10,000 28 Wi

¥

TOUAT 38437
oY ¢ s ] s 3 ¥ ! v
3.2t AT wBRmMmenEzlasedrn 3 drzimlvg 9 aqdla

14
o
il
t §

) N1 ° 4 o Gl °
3,241 uﬁuﬁaﬁLﬂunﬂuﬂuﬁﬁquﬂuﬁuLﬂuﬁﬁmfﬂnqnnﬁ 1 16,027

-

¥
el A
TAUTOTOURL 93,57

! ¢

=]
3,2.2 uﬁnqﬂﬁﬂﬂﬂUﬂauagﬂséiunuuu relative clause

~ ~l "“Iw
N 555 18 UTATBLaT 3. 46
A . ot 4 a v
3.2.3 yMhaupy  factive nominal U 477 79 wioTdHaY

2.97

- Fd o i - W 1 ¥ ] d‘ | I
N7 LATISWNN AR BANENZ NI AT NI VY 9 3 JUUl UeRziLuLalNYaY
I 1

1
e & &
UAUTNTITT 21 UUL UWNATLTINGES D NP . »D + N, NP__ 5 (D) Adj.N+

A'.ndv
prep. + (D) (&4dj.) N Uuaz NP ——3>(D) Adj, + N wioAnlUuseutas 29.27,
- " A ! To¥
22.73 Uaz 18.45 289 U AN IR uanuuﬁﬂaﬁunnfsvﬁUﬂgs:mQﬁQiaﬂa: 8.00
14

=
ifpuas 0.04

S °‘=\ £}
%43  UANNTHATIZANTUIA

v

- a o A r & e
3.3. 1 LAMTIIARTISWNTUIA ﬂﬁ”ﬂﬂﬁmgiﬂEQﬁquMQ 11 HUDUUY

' N -1:5:4 r'l = 5 A} ‘5 rl rj
Wuﬁﬁﬂfﬂqﬁamuﬁ?ﬂuﬂﬂiﬂﬂﬂﬁﬂQWHG ATHTIRULUY 5 Ay, HLUW 11 4, Huun 3 gz
1 (%4 1 ]
<] 1 =} & - |
EUUW 1 Upuniegas 29.32, 21,67, 15.75 Ay 11.21 n?uﬂaéﬁnuﬁtwgﬂﬁ

1 1 14 b4

ol A
MAUBNT ST LMW TOUAL 9,69 DNTRUAT 0.02



85

3,3.2 NS LA AN UM AR N0 NI 6 LT
n?u1aﬁnﬂué%um:nﬁsﬂUﬂﬂﬁﬁnaqméﬂ5qngqqﬁa VP + preposition + NP,
VP + adverb, UWaz VP + infinitive ﬁﬂﬁﬁMégéﬂﬂz 50.02, 26,49 UAs
15,36 NWANY n?ﬂﬁq%mquﬁﬁum:ﬂﬂsﬂuqﬂﬁﬁnawuéﬂ?ﬁngfﬁqaqiﬂﬁa VP +
adverbial clause Uy VP + present participle %ﬂgéuﬂz 7.98 LAy 0.15

N 'd r‘a
A7MLL VP + past partrciple  lWimwduTing

¥ v

=
AR LAY DA TANANUADA

)

. ‘g x
1. Pntansatesziions st slen vzialma LensTous slupuuni

=§ V-v J’ ¢ ! 4”
1 -9 ﬁqLﬁuuiﬂnuunuﬂiJTunﬁuqquﬂaqLﬁﬂalhﬂsn ﬁﬂﬁﬁuaﬂiﬂﬂﬂﬁﬂﬂﬁiﬂﬂﬁ“ 66, &
1 t 4 |

ﬂqnﬁﬁqlnﬁﬁLﬂutanssnﬂi;Tunﬂaﬁlﬂgwﬂsﬁnqaﬁlumuqaanﬁnﬁﬂqnqﬁiﬂﬂmq TR

24 v

4
WuuﬁvaHQMﬁﬂ@unﬁnﬁﬁTufgﬁuanuﬂnuqﬁiﬂtiﬂunquﬂaqnqﬂuﬁ%ﬁnmuﬂu 9 uan ﬂﬂqqls

o ]

A
nﬂﬁuLuﬂQ?anﬁSQﬁiﬁqLensimﬂfJTuamq 9 uunu ﬂiﬁﬂﬂﬂ?ﬁﬁﬁﬁuﬂﬁﬁ uuuwﬂqaﬁﬂqiﬂ
~ 1

1
WQﬁGﬂLﬂHﬁ1%HMBﬂTﬁiUﬂLﬁﬂﬁUﬂqﬂ ?ﬁlﬂﬁﬂﬂﬂdﬂﬁ%ﬂﬂﬁﬂﬂﬁ?:ﬁﬂﬁLiﬂuuﬂ:Lﬂﬁl?

¥ i v ¥ v 1 4

. B g ca a e )
Tnsqﬂsﬂqtﬁaﬁﬁ nﬂﬁquuuaunqyﬂnmuluﬁuﬁﬂﬂﬂ AT LATUNTE s LTI E TV
ﬂaﬁunﬁquﬁntmawuuulﬂq Tﬁsqﬁsqqmﬂsﬁngﬂaﬁnaﬁquﬁnﬂﬁ Tniqafﬂq?1ﬁniﬂﬁuuu

ﬁﬂ?*ﬂﬂ?ﬂq (HUHW 5) 1u?ﬂﬂi?ﬂ1q?ﬂ Bas nriuaen (HUUW 10) ﬁqﬂﬁﬁqnﬂ

l 1 P

iaunuanﬂua 52, 74 uﬁnnaWﬁiqwuqunLﬂnssﬂﬂi41uﬂwquuﬁ1umqsqqﬁonrsurqﬂm?

.

AT LA TN uunqrtuunq¢1%ﬂn5;un5uq awa1ﬁuﬁsntﬂnuu5ﬂdi lunsIn NITMIIMN
y v 3/ V
tﬂuiﬂﬂJiMQﬁWﬁiﬂ unLwiﬂwuﬂﬂﬁﬁﬂﬂﬁUQWUﬁﬁﬁﬂﬂiuu 7:m90ﬂutmﬂnﬁ1ﬂ§qaiﬁq
izlaﬂuyuﬁlumﬂsq u@wtwaiﬂuﬂaqu4qma50tﬂ$IWﬂawumuﬁu uauuqiﬂﬂﬁﬂquTQ

! =] A A
ANHUT 2ENBNW



86

' 1 P | | ¥
I3 st =)
s #leaiiien was steanlounuussloni 3 dndmenes didguan
A v rl ! & IR I
L mdlaulunsi Nomy ﬁﬂqumuqutﬂu 0 ure AiFnlrzlon (adverbial

a4 a ad
dlause) WIBLUNTIM Nomy ﬂﬂldiﬂﬂﬂq factive nominal MTﬂqlﬁTMWTﬂﬂTﬁiﬂﬁ
BVVB’! 1

uuﬂUﬂunaudquﬂUWHmaqﬂs;TUﬁ (sentence modlfier) nau un?ﬂyqvvmﬂqmﬂaﬁiaoﬁ

ﬂﬁ%ﬁlﬂ ﬂquiﬂ mﬂﬂT:ﬁﬁuﬂﬂqﬂiéiﬂnﬂﬂﬁduw??q

< -EI ~ rl :'! B aa & Y
uupdsslond 1 dnrwbrsvauantuLyTeluel 3 MauRALILTRuAT 14.57
u' uyt% ! v o ) ﬁ' L)

G HEA I T NI ALEALNIITIIN anumzmﬁjﬁﬂﬁﬂqaqnquMﬂuﬂﬁaﬁlu@Lﬂquaq

UBINTUT T IMALIA uazansiz  (description) MTEALNY (explanation)

11

s l
A LNITHUZYA (1nstruct10n)ﬁﬁﬁiﬁﬂﬂﬁﬂﬁﬂ?ﬁLﬂU?ﬂUﬁﬂiuu”uﬁuuﬂﬂluiﬂﬂﬂﬂ

impersonal ﬂqﬂiﬁﬁgluﬂnum,ﬂs4TUﬂuuum 11 (4 - J) ﬁquﬁqqnﬂ?quﬂuﬂﬂtﬁu

b

TRUNY 2. 47
L L ] o

A
gaunddLnne lugrn 2 Lauuﬁiﬂiqaiﬁquuum 13 Dﬁiﬂﬂﬂu 5,02 1luane

L4

:sur‘i ot o ° ~
MmudﬂﬂﬂﬁﬁﬂﬂﬂﬂqﬁiﬂHWQ o 1 A e ﬂ insqﬁiﬁqunuﬁaqwﬂiﬁnguﬂﬂnqn

L4

L) ! ='l g rv ° oy g o
ﬁ?ﬂiﬂﬁ?ﬁﬂﬂlﬁﬂ ﬂﬁ?%ﬁiﬂ?dﬁiﬂﬁMUUﬁluﬂﬂ?qﬁﬁﬁﬂ?Tﬂﬁﬂﬁﬂi VLU UIIING ML
t

v,

a X % o ’ . Ad A s & i
e RESTG ! Lﬂuﬂﬂﬂm~nﬂ3uu~uﬂ1ﬁﬂgnﬂqquuavmuﬂﬁuuﬂfWﬂaﬂqmﬁMWQHgﬂﬂq 5

v T l ¥

wsauuuﬂnﬁSUnﬂaaUﬂqﬂi~nﬂuﬂﬁaﬁUﬁu FINATUT THILA T uunﬁ1guﬁiﬁsqﬁiﬂqunuﬁ
13 uily w2l win 13 Tnonremlal um A v bt 16
Tuﬂ?élﬂmﬁ;ﬂ

Setting this equal to zero

Considering the right span 1,

Taking the dlrectlons of these Comments as Shown in Fig. 9.8 b

4 X
Lafum ?ﬁﬁﬂﬁﬁmeuﬂﬂﬁ?ﬁﬁﬂﬁﬂﬁﬁ? %ﬂlﬁlﬂﬂuuﬁﬂﬂﬁﬂ ﬁﬂﬁm“tuﬂﬁﬂ?ﬂﬁ ﬂﬁ?ﬂ

[ ¥ a £ - &) v
naﬁﬂﬁuwuﬁnuuuﬁiunqunﬂrtafwﬂﬁuuuﬁTQTUﬂTunﬁrL%uuﬂﬁrﬁiﬂ u?ﬂuuaﬁ?:ﬁgﬁnun



87

[ 1 “
£ as o &
MAZATUNUL TURMINGTNE 07 TEers s iunin 0 lueteasillmad
= v = & W o f ¥ &
Tnredr s s lumnglaifuenemzi @z maiy 9 UM WNEINag0I NI L

& 4

ﬂﬂﬂﬂﬁiﬁd%ﬂﬁlﬂtﬂiﬁhk?ﬁUﬂUUﬁﬂﬁTﬁLﬁ?ﬁvﬁﬂﬁﬂﬂﬁ?ﬁﬂﬁﬂﬁu M (35 0RNenT ,

ﬁMﬁﬁﬁﬁﬂ?s Qﬂﬂﬂ, ?ﬁ?ﬁﬂﬁs LﬂA; ﬁQQMHQ) nau
LY Y o u
ﬂaUﬁﬁGLﬁﬂﬂﬂﬂ?”ﬂqivuﬂﬁﬂ THTGW?“GUMJW 15 - V7 w?”Lﬁﬂiﬂiﬁﬁiﬂﬁ

¥ 9 v

ﬁﬂﬁﬁﬂﬂﬂhﬁ?ﬂﬁiﬁﬂuﬁum 1 — 14 ﬂﬂﬁﬁ Hﬂlﬁiﬂﬁ?ﬁ@ﬂﬂﬂﬂﬁ?ﬂﬁﬂbm”LﬁmqvﬂﬂﬂﬂuLﬂﬂ

=4 -!, o bod S
e ool pssd i 1 — 14 AR nam ﬂﬁ?ﬂﬂlﬂlﬂhﬂ]ﬁﬂ

11

unuaﬁim‘ﬂmLnﬂﬂQﬁuLﬁﬂlﬁﬂ31MHNﬁUﬂaqﬂfJTUanﬂu Trmemnslnsadraui 16
M g%éﬂ?i?ﬂﬂﬁuu umaﬂuanmq;%ua 21,33 %ﬂanvmzﬂﬂqlﬂsaarqqunum 16
ML 9 1R LﬁunaauﬁQMﬂntﬁdlmluﬁsﬁiunéaiﬂi

Thus the slope of the deflection curve due to chear at any cross—
section as 31mply|equal :oo the shear s‘t:ra:mF at 'l:.he neutrsl axas.

& = .
msaaqvtﬂvnqmﬁﬁ G|

~
Taking, 4s a particular case,a 8teel beam of rectansular

2
cross=gection, we have k = 3/2 E/G = 2,5, and = h2/ 1z
LY L 1
ﬁ?ﬁﬂﬁ?ﬁlﬂﬂi?ﬂﬂ? LﬂﬂﬂquﬁﬁﬂNWMQUHUULlhﬂﬁTﬁLﬁ?ﬁ“mﬂ;ﬂuuﬂiﬂﬂﬂ Ly

OQuing to the fact that the flangss of an I -~ beam carry very

little vertical shear, the fsctor kX may have a value of 2 or 3 in

this case dependaing on the pI‘OPOI‘t:LO"l of the I ~ section.

u&ﬁy 3
ﬂﬂuu%ﬁﬂﬁlui“ﬂuﬂﬂuhﬂﬂﬁ q151MULfuﬁlﬂiunﬁrjnuuimtﬂﬁl?ﬁnﬁmvLauqu
174

14

ﬂﬂdiﬁ?@ﬂ?ﬁﬂﬂ?"tﬂmu

11

f!l ¥
i lﬁiqﬁiﬁqtnnaTﬂﬂi Tﬂﬂiﬂiﬁﬂ]ﬂ?ﬂﬁﬂﬂmnﬂﬂ ﬂqﬁ?LD‘L%VﬂﬂUUEﬁu
1 V%’ 1 t 3

uqqﬁuuﬁoﬁiﬂ awsﬁ;ﬂ@uﬂmqqnqjaquwLﬂﬂuoannwﬁﬁuﬁqmﬂwDQQQﬂummurﬂng umau

maﬁﬁuLﬂﬁlwluquﬁ?qﬂsﬁqﬂi Annevas A umaqutnw naﬁ?LLuJ@udiﬂ o

/



v 191 o - 1 ]
uqﬁunqtﬂgiuLﬂQTﬁleQﬁiﬁquu 9 LﬁmwuaquWﬁLﬂuﬂ@QﬂﬁuannnﬁﬂquﬂsQiuﬁ wWe
v ! ‘& 1 I
v B0 e mimaidee i ommwialanelanemil m Ll am sy
¥

Al nla %Qﬁgﬂiﬂaﬁlunwiﬁaﬁiniqﬁsﬁqnquﬂéﬁnqwﬁhmfﬂ?mﬁﬁuu m

v 1 i v P 2 W

s < n . o - A
Qﬁmﬂﬂ“ﬂﬁu’l 'n-ﬁ szﬁj‘Nlﬂﬁj"]m}uﬂﬂ L‘.!Ju‘WL'FiHI.Uﬂ’W’l L fﬂlm‘l! M7 LUUNITADUL WA

[ %4 114 1 L1 t by o 1
ﬂ?ﬁutmﬁ1v uazmrinldle  wadlemunum i 2mmem wdulyluwng L agad s

IV' k4

TuﬂauﬂiﬂngﬂantduLau ﬂqtﬁﬂuquﬁvrqﬁu?ﬁLﬂumiﬂﬁ AMNIUE?

L 4 2 | L d
2 '?"Iﬂtlﬂﬂ"li’)lhﬁ‘ﬁ::ﬁl ?ﬂm'mrﬁau "?:’,l.‘lﬁl!vlﬂ')”l ﬂi:’ji}ﬂ‘ﬁ'ﬁ'ﬂﬂutmﬁ

s 54 = ¥ r‘lg € o v ~
ganslsclumisngnereuas 72.48  Tuams sl upmeMuLe L auns Tous £ luane
1 1% 1
e &t a o o &
3 1WN U5 S LuREUTeUILLAInTUT SR NA N AIFAUE MWD relative pronoun

s o A » L. L .
Lm s 57 M uavﬂﬁauﬁqiﬁﬂiﬂnqnaquﬁﬁq Ao that, which, if, since,

s l 1 b L )

when, because uﬂaﬂunsquﬂ1ﬂﬂn05ﬂﬂa~ 5. 27 A laan uaﬁuﬂﬁrﬁu

. =4 v
FEWUNHUTIUWN 6 "T] UUﬂUﬂT\] WQ ‘l.fi-l ﬂ’]L L Tﬂu lﬂdl ONIEL jﬂﬂlﬂrﬁﬂ Wdis'ﬁ'qul. Viﬁ"luﬂ"? s

T v
Lﬂﬂ%ﬂﬂﬁﬁd%?:ﬂﬁﬂﬂiﬁiﬂﬂﬂﬂ%ﬂdﬂﬂﬁﬁﬁﬂ?ﬂiilﬂﬂ1ﬁlﬂﬁ1?aﬁau uﬂﬁlﬂunﬁunqﬁuaﬁ

|

[ v 1 1 14 & v
. ™ ~ e ar P
rdits s anqueus s lulidgrnon yaanlam awmnumests sl usivewanil - ey
V.dv VV‘ "v
237 lunse Anwrlni el vog Lo,

~ wr uy = ~ P -]
THMﬁuﬂQLﬁﬂanu ﬂsJTUnﬁUﬁquuuuaLunssnﬁi~laﬂuﬂhﬁuﬁqv and 11y
A i A
ML uwowuniauay 56.07 ﬂﬁiﬁUﬂﬁﬁNDWﬂiﬂﬂg&ﬂﬁlHEQQWLﬁﬂﬂmnWP { )

t ¥t L

8/
AT but a:uﬂaqunraunuﬁqsaua: 89. 1T ﬁdﬂﬂ?nﬂﬁ?1ﬂ1ﬂ nﬁu@ﬁuxﬁﬁla
o v ' Voa v
ﬂhﬁuﬁquﬁqnwﬁauaanvzdﬁUﬁianwﬂWﬂaqnmuﬁumaaﬂfQTUﬂﬁuﬁﬂuuuuaLunffnﬂfﬁiﬂﬂ

vt v
1naauau ué;%ﬁunﬂdﬁﬁLﬂugéﬂﬂnUdI;L%%1?ﬁﬁﬁmsﬂﬁ?léﬂu maqnﬁéﬁﬁﬂuéu 9 .
unwuﬂﬁﬁﬂgaumqﬁﬁ; 5;ﬂﬂﬁﬁué$ﬁ;ﬂﬁu
ﬂﬂ1aLﬂﬂknﬂﬁnﬂﬂﬁiﬂﬁﬁiﬂﬁﬂf"lUWﬁUﬂﬂ“égﬂgﬁuu iﬂﬂﬁWUQﬂdﬂﬁ?uulﬂ§UQ
VN ANR ﬁﬁLﬂulﬁiﬂduﬂﬁﬁﬂﬁiﬁuﬁT;1UWLwﬂMﬂLﬂutﬂﬁ% éﬁu ﬂqvuvaiuﬁﬁuﬁin,

t V L | 1
a

o
w,nﬂﬂaaqﬂ@uﬁma LnﬁﬂunuwaﬂuuUﬁqumqu M1ﬂ1ﬂwuﬂuﬂ]MﬁLﬁNW"ﬂuﬁ ﬁﬂLﬂUﬂﬂTUﬂ



89

L4

4
+remnzlrelun muﬂnmmmmuanﬂsm‘lwﬁluﬂi Tua‘lw LLﬂ“‘ﬂ{W]"ﬁJ"Wﬂ'J?JLFI?mWJ“IEJ

as’ :!) A ~ °
LA m'<7:nm'mq'luﬂmmﬂmumﬂum@“lﬂ
o ¢ ar ~ ar v 2 :.’l [¥3
WﬁnuﬂnﬁrqLn:ﬂzmmaﬁuﬂurﬂuﬁﬂqﬂiJTUﬁﬁuwau TAt0L 87 LR T MUAULWNNR

!,ﬂummn’lun'nuuuu LT 1ﬂﬁwﬁauwau'lunammm'mﬂs”mi]m m Com x 14

3. 't
Com- d 1 YAz Com~ x 2 WﬂJUqTQUDﬁﬁNﬂﬂﬁiﬂﬂﬂ“ 80. 31 ﬁﬁﬁﬁuﬂiﬂﬂ@qﬁ

Q‘V

Tﬂ)ﬁﬂf £l Uﬁ‘ﬁll’ﬁ’ﬂumﬂﬁulll"tﬁ 7Y am\mﬂﬂnmﬂuﬁ?u’l vxcglumm'zm AT TURERTI

LI t v 1 | L

v v
nﬂﬂﬂﬂ?ﬂﬂﬂﬁiﬂLﬂUﬂUQﬁ h?ﬁnﬁhﬁﬂuﬂﬂﬁﬂ?;1ﬂﬂﬁﬂﬁﬂuuﬂﬂ1ui”ﬂUﬂﬁUH@qﬁ U5 sNOUADL

I‘D’W

31
alunTrnus £l sm"lu LNy 3 Urslin mnt'mu'l.ﬂ 1 mfﬁlnmﬂ. 'mﬂu Lt Ay ﬁsfm LHaATIL)

n%ﬁ'nmmLmhmm'ﬁwﬂuamlm‘mmLmquvl,q muﬂa‘ﬂumaumummum

121 [

Hﬂﬂlﬁuaﬁﬁﬁ 3 MUUH ﬂﬂﬁ%ﬁlﬁﬂﬂ&ﬂﬁﬂﬂﬂdﬁﬁdﬁlﬂLﬂﬁl?LﬁUﬁi

Vll

Jﬂﬂ%ﬂﬁﬁ%tﬂﬂﬂﬂﬂ?»ﬂﬁ?ﬂudﬁﬂ Mﬂ? lﬂﬂﬁﬂﬁﬂﬂﬂﬁﬁ?ﬁﬂﬁﬂﬁﬂﬂ?uﬂﬂﬁﬂ 8 Wuy

H
Tudsanglusinswm 2 ceuita fﬂmﬁgﬂuﬂwuﬂﬂwmmnauwu'ﬁnmnm;Luﬂm'rﬁ'flmﬁ
o “ Ty ' f?}, ! ar B Ve o * ! a [ =
AMTMIRINS TN AENTNG LA R AR SAL, ATl TAYYANIN LTUM LAY, ONETATN,
A ‘. 2 v
AUNNT,  LATDI VNN AIRAAENT 1A SANNIEANTUT TINUAINTY LUATINA 1A 2NT 27 N0

. | & -4 a - 17 - 9/ & 4 9 a ot - k3 | B4 -

29 s tinad LAt lunbmumauntdule  ua<0avslsa wﬁm@uﬂumq AN
L -

m ?].Tjﬂ”ﬂé’m tauelumuanDeed m A W enTURIAa D vm'm NANINDY

1 t

—— Lﬂuﬂﬁjmmumum R I

Algo, where the shear diagram 1s constant because only
concentrated loads are involved, as in the region CD; the moment
diagram consists of straight lines, wuhereas Ffor an interval inwhich
the shear diagram varies uniformly because of a uniformly distributed
load, the moment diagram is a parabolic arc with a vertical axas

of symmetry at the section of zero shear, as at E.



8

9 1 - _}! B2
s S unllasin AT LTBNAIY  co-ordinator 3 AT (where,because

=4 ar ¥
uas inwhich) gy subordinator 1 AT (whereas) 1=nﬁnmw:ﬂa\um%

A
ﬂﬂilﬁﬂ?tﬁﬂhﬂﬂﬁwﬂﬁ 1a 2R AUE uwugiinh TUﬂﬂau?qvwﬂquLﬂq1@-

S & "‘!FI €y ﬂlld.
3, ?ﬁHUﬂnﬁT?LﬁiﬂzﬁuﬁMQﬁ ?ztwuiﬂaﬁuﬁuqamLuuﬂﬂuﬁummaau%ﬂﬁu
s g ! o A s ¥ _ o Fdn 4 A
Lﬂnﬂﬁ%iﬂﬂquﬂﬂﬁﬁﬁ UMAWNUTINGEINTauAE 93,57 WIGLULLKNAN DG ABlLLY

NP - .., D+N, uuy NP _..>D (&d,] ) N + prep. + (D) (&d3.) N,
'V o ‘5
uazlivy NP —. (D) Agje + N lNﬂf’JUﬂ’)’?JJﬂ?lﬂ\?U’ﬂJ’J’WM 3 uuuuumnm'}m
1 s’ if 1 ¢ 1

PUTOURY 75,34 TINDBLMTITIENA 1A uqnaﬁﬁaLﬂmqﬂuﬂﬁsqufiﬂTQﬂfﬁquuu

8

ﬁsiuqﬁ%?;wulﬁluwﬁ&ﬁaanﬁdﬁnqnlwuﬁ% o 1y ﬁ@unﬁnﬁﬁ“uf:nugqﬂuqaztﬂﬁ1a1ﬂ

4 o a
1uﬂﬁﬂ”n ﬁqm:nuﬁuqqﬁuauﬂiJTUnunn relatlve clause  LUHUMIAINULA SUNUIE

L

Uy factive nominal meﬂmnmﬂumﬁumwnuquqmm* 6,36 THIUWIA

& « L

AIWN ﬂﬂﬁ?nﬂ1wlﬂﬂﬂ@ﬁﬁnﬂﬂﬂﬂu1uﬂﬁuﬂﬂiﬂﬁﬁﬂuvmﬂﬂﬂﬁﬁﬂi£1UH1ﬂ LWT A ZUAN G
= i vdd #5 t: . 1t L ¥
"W 2 uuuuaﬂuméinfqafﬂqunUﬁq Luﬂﬁi:nﬁuauluﬂsiiudluﬂﬂuﬁuQﬂﬁq “ AULAD

i

UGﬁHQﬁ?LﬂﬂﬂdﬂHUﬂﬂﬂﬂW? Lﬂﬁl?ﬁﬁ 6qﬁ1ﬁnﬂﬂﬁadi~?1uuﬁ~ﬁaﬁ1ﬂnanﬁﬁuﬂﬂq Wi
ﬁaulﬂﬁﬂﬁaumﬂﬂu AR AR §7 2 1ﬂsunqiﬂﬂdﬁ1ﬁJqﬂsﬁawﬂquﬁgaﬁmuﬂuﬂsJTﬂﬂ

]
WU relative clavse UMD IUWUAZUANIANUL factive nominal

o 1

MULTUNY

L7 )

14
Ao "?’Tﬂt.lﬁ ﬂ'YJ“’) Las1 u‘inm U’h?‘.? mu%q ’15]@141?]’5 BANETN nuum’m mm LﬂT’]uM
'

Lenssoizzlun ﬂdtﬂﬂﬂﬁﬂﬂ?ﬁﬂﬁﬂhuﬂﬁ xﬂEﬁﬁiQu UqﬂﬂﬂﬂﬁiﬁLﬂiﬁ”ﬂﬂiﬁﬁ?ﬁﬂ?ﬂﬂﬂ?ﬁ

i 10,000 1% WQLWQﬁU?ﬁu?Uﬂﬂdﬂ?“ﬂﬂﬁﬂﬂﬂLﬂﬂ?i?ﬂ?:lﬂﬂ nqutmfﬂ 21ULDNT T O
L] oy yu ! 2t

Wrzlan 1 Urslum ?zunsuqum (finite verb) 1 A7  WALATUINALNENIAD

N o a 15 o r:'i ¥ = “‘1 ¥ &t 4

pean (head word)  204NTUANG  NIULUAH LODTE NTT LATA SR JOANAEE NLA LD

H
AN LEBATTMIT L L URAE AANY



o1

1 P t % '

1 1
a LS # o cj
ATULRTRI AT L ATASUAT AN MNANE 22 DY A2 UL B UUEI L MR WD

ﬂ?ﬁnaﬁﬁgﬂ Wy VP + preposition+NP, luy VP + adverb azuul
] vy 1 L 1
= o’ £l e ) a
VP + infinative Mﬂ?quaiﬁuﬂuqﬂiﬂﬂﬁz 91.87 ﬁﬂuﬂmﬂﬁqLﬂuﬁQUﬂUQHﬂﬂdﬂTUW
1 t L) o

dr! & & e o as i ! &
samirangiiudaulvy  ua L RINZAAIUNRNGA L AURLIAY g9 L ey

W'Vl W«

.
unﬁnﬁﬂﬁasiﬂiunﬁsanuﬁlu ﬁuq?ntﬁ$1a niuqqamuﬁaumUﬁULwaﬂuiﬂaUﬁqnnﬂﬂq
1 as |l

WﬁuﬂUQUﬁﬂQﬂ?Uﬂﬁﬂﬂﬂ 2 1 uM?”ﬂJqﬂQﬁﬁﬁuﬂﬂﬂ Uﬂﬁﬂﬁﬁﬂ?ﬁ?Lﬁfﬂﬁﬁiaﬂﬂulﬂuﬂu

P
LwamvzinawumﬁfqiﬂLﬁqqéiﬁaﬂa@ﬂ

v

- by w Q¥ a ! ael o4 Va
Wﬂnﬁsﬂuwnﬁsﬁnmqﬂuﬂoqwcuuﬂ wans bl v vanarasns g liuldnw

POV 2 L

auuﬂqﬁuW?miauﬂmu nﬁﬁaﬂﬂ
& 0w A 2
1. 53 insenians Tods £l 13 lunians Fous zlunnus anma vm
2 A Y 4 = « ~ w
14wy w2l end tenuunls sluedl 4 097 9 YN LENILLBIN  ANTIUNY

o v I

1 1 | ]
wr 3 =5
Whusauaz 65.69 saaysclunnqumonn 10,000 drzlun Tuuysslund 1 -9 U

de

ey !'q/ o A ar .-.'lurq v v Bg‘-_i [
nnﬂsﬁngﬂnglﬂtumqsqnﬁwqoqﬂqu PUPF N3 LWL NI AUUEIIIN
o

I'd 1
HANTTI LATASARARTM LA ZUDULT £l UNMIR A0RTULENL 1AA2IT MY 7L
g/
(N FTATANA 2517 ¢ 138 — 146) lvwinnsd Laraewla

14 4 3/
= Ia)
2. lagedraus slumiuulans ros s lun AuanIvioanlaTads et slun

g/

‘g ¢ V',,;q”,g,._- g/ t
VBN 9 HUL 289 LENILUATD  IRSETNLRULANG AD LasedsauuLi 104-D
[ L |
<] ¢
890 LD LRTIaT NN 17

A ‘ VyS' o & 1 e uv
3. AT LATIZT £l Ul URNTIRINT TURNENTY  ANg WU ¢ L yRLeow

¥

uunlmq 9 2 Ly nauuualunffnﬂsJinwuavunu@qniﬂfulun ﬁqtﬂuﬂs;laﬁﬁn

1 174
*ur

VUﬂnﬂquﬁUHUMWH@? ﬁqﬂuﬂﬁﬂﬂm ﬂ?ﬁhﬂﬂﬁﬂﬂﬂﬁ?ﬁ”qﬂﬁu ﬁﬂuﬂq?lﬁﬁﬂﬂﬁﬂﬂﬂﬁuﬁﬁu

Ri
ﬂﬁﬁﬂﬂﬁ%TﬂﬁﬁqUﬁTZLﬂm ua:uﬁnnﬁqmu IUﬂTglﬂﬁﬂ?uﬁﬁﬂlﬂLﬁ?ﬂﬁ%ﬂﬁﬂﬂﬂWﬂﬂﬂlWﬂﬂ

Usslunifm



g2

4 e
4 uﬂuﬁﬂununiﬂﬁﬁa mﬂiﬁnjlumqrﬁu aauuﬂnLﬂuaﬁwﬂsﬁngﬂé1uﬂﬂkq
1 1

aonqtiaumaTJ ﬁﬁnumnaqMﬁuﬁﬂuﬂﬂq1ﬁﬂqWﬁqmu naN2fE S —

[

ﬁ?’ﬂ@ﬁb}ms‘ﬂﬂ&ﬁﬁ‘ﬂﬂﬂﬂ Llﬂzlﬂﬁﬁﬁﬂ"'l\ﬂ‘lﬂl!’ﬂ‘l’ﬂlﬂ"lﬂ ﬂ’]”’LﬂUﬁdnﬂ»iﬂﬁﬂ?ﬁ"‘l\lﬂﬁutﬂﬂl‘ﬁu

factive nomlnal
' ¥ o V 1

‘r]'l.N NMTRNL uum T’J LATN “?ﬂVlﬂ LFOIRIN ﬂﬂaﬂlliﬁﬂﬂﬂﬁ’]ﬂ WUW‘HE}WT uWJﬂ’J 1

t 14

A
Luﬂqvﬁntﬂﬁiﬁsqnﬂrqwumﬂsqsauﬂuuawumﬂiﬁumﬁ@u ﬂ wqutnmmnqwuﬂﬂsJTUﬂwtﬂu
]

T T
w B g
ﬂﬁunﬁﬂuﬁq g 10,000 ﬂs slun ﬂquuWQQTnunﬁiaLﬂ?ﬁVMQWUﬂqiﬂWQLau Tunsii

wﬂmuqau1aq1?ﬂmﬂqsﬂ o Lau WﬂsqnsﬁunﬁnnaqUﬁqmﬁnwuqﬂa Strength of Materials
1
BN LAY uaa%aﬂmuuaﬁ Lﬂuw 2 fo Elenents of Strength of Materials
1 1 L 8 B oo v
uﬂLﬂauwaa5aurannﬂumqauﬂqmdlwmtquuqumnwmww LW SR lﬂiqﬁiﬁQﬂﬂqﬂTJTHﬂ

¥
wrﬂaamquuuunnﬁsauuuuauqn o mﬂiqngﬁoﬂunﬂq msuuqiuﬂsﬁngﬁaﬁunuuaqavuu

ﬂsﬁnﬂTumﬂﬁaﬁuuiﬂnmﬂﬂ o 14 ﬂﬂﬁ?tﬂﬁlﬂ

14

ABLAUAIUE

114
o o A
1. gargueuuzlim Ui vAngnT ez L ond T ENaUMNT L TYumn SAoU
nwaa Nl s et gauAny

A . 3 Yoy e X s d e
1.1 MITINTUAYAT AN NTR IWIRUAI AT L 1L 1 THL LABUALUA TN ANg
[T ¥ LT ] 9

£ Ia) s N s s‘! A3 a =
ﬁnMﬂnunadTﬂsaﬁiﬁqﬂséiﬂﬂua:aanﬂuﬁﬂqnqﬁluﬂﬁsﬁamﬁau o} BAUT LHBUNIUAIT VITY

14 b4

ny ¢ A = - ¢ P Pl A A 3' &
dreIEdns MUY aundAsnT Vand  Lad WA ZEMEN B L UM TR NEAALRA
H 1 r 9 L13
| £ = a d!l o ] o r =] o’ ar
wag1ulnrqnﬁilﬂuﬁnu LWﬂ%?ZlﬂuﬁUﬂﬂﬂﬂﬂﬁilﬂfﬂnLwﬂﬁlﬂqﬂquﬂﬁiﬂinﬂaiMﬂﬂ%ﬂ?

~r £} - o o o o
1A 23N LN TUL LONENTUT ZRELUNNT L T8 nﬁsﬁaunﬁwﬁﬂqnqmiui:ﬂuaﬂuﬁnmﬁﬂﬁuruunﬁnmﬁ
‘5‘-‘1 B oy ¢ Bfglld'i ¥ [ ¥ o ar oq r v ﬁ’l 4
niruulug e manime 9 WQHLW@ﬁﬂﬂﬁﬁﬂdﬂUﬂﬁf??ﬂ auavudlﬂﬁtﬂﬁwuﬁuwwiiw
)
TN dqunmlﬁﬂﬁuﬂaqnqutﬂutﬁaaquﬂ1unﬁi@ﬁumﬁiq1ﬁﬁmﬁq ? 1ﬂﬂunqu

15 «a@vBnau



93

= v 4 A o 4
1.2 TunquWﬁfnnuanﬁfﬂnyﬁTﬂsaﬁsﬁqﬂféiaﬁuﬁ~1ﬁ LA L AT L

¢ '

Landnsua zl T.Uﬂ N wa ﬁﬁ?i? 7 ﬁ‘?‘lﬂﬁ W’?’i mmaunnmiﬁnma 1 ﬁfl"]«W‘l’\fWMﬂTH’]’]\‘] SIS

] L 4

=
Ta5m i o ﬂqu mehtwsﬁvﬂ@ﬁﬁ1unﬁiuqunﬁﬁﬁﬂqnquuu N9 LA R TAINRAL

£ o

) 4 )
TﬁsqﬁsﬂQﬂaqﬁﬁE1Uﬁuasqa LATN PR AT LATULASITA S A LW@ﬂ%ﬂﬁuﬂﬁTﬁ

- ! g & o ¥ a ¥ a4 a - a Yoo I

23 9 Ml ngeianle  Janseritalmaie s LR e HNIInAUNAEWY
o L% t‘l.'v

Wa e anslRsadsNes YT sl anuaadruny

174
et 5 [=3 [ %4
1.3 TN Tae BT AN LATIdT 9 ed LT 2] UAla 23R BIBI NN
a ¢ ar - a ‘<, A A ¥
TupnrImneTraans  ouInnuLan s LT IHUN T LT 2w 3say 4 Tul aTedsnd

Fa vv - nt g L) st L 2
_awante lensoni e iuna L Hamres xnasnodngei 1y (General English)

¥ 0 ;‘1 € ar d .,
?ﬂﬁﬁﬂﬁlur:ﬂuqﬂuﬁﬂuﬁ LWﬂﬂiéiﬂﬁuqunﬁfﬂivﬂaﬂu1nﬂﬂiLiﬂunﬁiﬁﬂu LA ZNNT IRV

14

L] ¥ ‘r'lv vg
EANANTUT 2aUNAT L ToUl s LUNMNG TR LAY LA 2UT STunTy
A r -~ qur § (=4 ]
1.4 MTLaTULandns uﬂ:ﬂiuﬂgquangﬂiﬂqyﬂﬂqnqului:ﬂnqﬂuﬁnwﬁ
'1 A " e o Bg . 2 A & a 21’ Y oa &
ALBMHLANNTY LAT 298 L usT Il A TRZAUNNL L UOVNIT G SHURIINT LAl UTD

v at uryy 45 ¥ = s A'[
HIATs7U M ’llffl“i‘.l’ﬂ\'l 'Llﬂaﬂlel’ﬂ ur “’ﬂ'].l“l’ﬂ’m Wﬂ‘lﬁtmﬂ"lﬁ' b mummﬁuﬂu LU UI?INNAT

'V'V (l'v

i ‘.S"Ull N ma ﬂ’dﬂ?iﬂﬁﬂ”lﬁﬂﬂ’] TERTN ..fvnwn N it L‘P" 1% ’ﬂJll TDIEN il u auq ﬂ?ﬁﬂuﬂﬁﬁﬁﬂﬂ D

ﬁqﬁ11Mﬁn1ﬂsnnqsﬂnnquqaqnQBMﬁqnqmqua:qismﬁﬂﬂﬂa1361Mﬂ1uﬂﬂiﬂquuaztﬂqiw

L) ] 1 v

PR (concept) IMANTTITANNTLINZAN 9 UAAIDUN LTL  ATINNTIAI
A ¢ r.! I r{ ' =1 ¥ ar , r’i ¥ ar
WUAFENTHA S L9A ) Ul ) ?anaTWﬁgLwaﬁuuaziﬂiunﬁiﬂnauiuLwﬁlwquuaﬁﬁm:

X s A = e .
LIOTINTA, WINMALAR,  LLUNN L90an Ml UiEeagInis TOUMImT ML ong15 s

Y]

XL A" . ‘L
LTHINANY Y SUANSNL L T S?qll‘ﬂuﬂ’l‘iiq‘].‘iﬁﬁaﬂﬂﬂ ANAFINUM WU T sa un?’.nm

Y - X _ v . v v Y ' .

MA 2RI uﬁ:tﬂﬂﬂﬁuauﬂs:laﬁﬁlﬁunﬁnﬁqTﬂuﬁLﬂﬂﬂaﬂu;naﬂuLmﬁ1v1ﬂaﬁumqiﬂ
& . A A 5 o Yad %
aﬁﬂLaquwLmuuLﬂunﬁuﬁﬂcnquiﬁnﬂu

. ﬂﬂﬂ?ﬂﬂﬁfdﬂﬂh?ﬂﬁJﬂquﬂﬁﬁﬂﬂqﬂﬂﬂu LuqﬂnqiﬁﬂLﬁ 2519, T unImusiasing
Iﬂtﬁﬁwﬂnﬁﬂsnﬁsnnwﬁ3,ﬂnﬂ g@dimﬂﬁﬁqﬂquﬁqqnqu1WﬂQWUﬁﬁqﬂﬂsgﬂ sinplulad)

uuTﬂQﬁnﬁiFnBﬁlufuﬂuu lﬂuﬂﬁﬁﬂﬂﬁﬁMuﬂWﬁQQﬁﬁnﬁ310UUﬂﬂﬂﬁ?Hud.



94

° o vﬁl‘ ] o e !
2. mm‘uwwﬁnm:wm“lﬂ
oy u ¥ Y. ro4
2,1 1unqiﬂnvﬂﬁuﬁaﬂﬁsqu uawaiﬂnﬂﬂmuﬁuaﬁLuQQWﬂﬁﬂH?ﬂ
¢ i o e P
zﬂnnasuﬁﬂﬁﬂiwaﬂﬂqLauu uLuawﬁWLnunnunqu@, NTUNLAMNGEY,  NRLREM,
ar B2 o

ﬂﬂ?ﬂQGﬁﬂquﬂﬂT H@wﬂﬁJlﬁWEMQﬂﬂm, #UNT uwuﬁﬂamuﬂu P LA PSR BN NT

' 14 Il 1 I

Lty uﬁw,ﬂsvnﬂﬂnuﬂiﬁfqﬁquMQﬁu g ﬂTQ1ﬂﬂTQMﬁlﬂuﬂdﬁ1Mm UANILMAITIN

¢ v v

MewrmrTinsemes s imilmn Wi ﬂﬁﬁiﬂiaarﬁQﬂﬂnﬂiéiunuazaaﬁaﬁ1ug

-

e N ar '\; [ 'dxv
azihilngads naimiia Tumidenmade nee launa linn uantedl psedrwoes

v [ -4 1 b 4

o ¥ " St o~ o - 4
Ur N TLHOUIA 228N L6l WEmeus N Lug sAunaua g uasiinmd

v

v | B 1 L4 g
» - = a e L 1 ]
aﬂuauuﬁnWﬂﬁuﬂa?/'w{1WLnﬂﬂaﬁﬂnnu3WUuﬁ nq?LaaﬂlﬁlﬁiqﬁsﬁQﬂﬂQﬂiJTﬂnua:ﬁa

L t 14 ]

hrﬂunuﬂﬂﬂuoumq \TUNT LT sentence modifier Wﬂiﬁﬂgﬁﬁﬂﬂﬂﬂﬂﬂiﬂ 9T

‘o X . Lo
Hﬁ’ﬂ?JﬂlJWli‘ﬁﬂHi‘ FA Y] "l\?lﬂﬂlflm::‘ﬂm LUWIWI91 ’?‘ﬁ N7 L‘ﬂﬂu m 'WIJQHF! ‘IUHﬁﬂfﬁiﬁﬁ'QﬁTq\l
! 4 & e Y o4 R 1 =) fa ] 4 A 4 v
HUHAN ﬂ 9 L LNANEN S L DWD SﬂHﬂﬂQULﬁUUﬂﬁ?ﬂ ﬂﬂﬂﬂuﬂﬁﬂnLHNUﬁWﬂLWUGM?“LﬁﬂQﬂIﬂ,
s !

WYY lﬂlnﬂfﬁnuﬁ1ﬂ¢QﬂsqaﬁansJTunuquaanﬁwﬂﬂqnqmguﬂqsqaﬁqnssuﬁwamflauquq

1ﬂﬂg1ﬂuuéu SgéééﬂiﬂLﬁﬂﬂuﬁaﬁﬂﬁﬁglﬁﬂuuﬂﬂﬂﬂdﬁﬁﬂﬂﬂWﬁuﬂﬁ n?zlﬂulﬁéﬂq

ﬁﬁﬁﬁquu?aﬁ%éAuT;;qiumhiﬁWﬂq?ﬁunfsuﬁﬁﬁﬂgﬁi fus lupuunle 2dwiinlagsang

ﬂégq fﬂ%ﬁﬂiﬁngMﬁﬂéhLﬂﬂquﬁ?ﬁﬂmﬁﬁunﬁ%u?ﬂ ﬁﬁuatﬂunﬁriéhﬁvqmﬂqgtﬁnuﬂuﬁﬁ 9
v

. N ¢ a ¥ a4 “
mﬁnuquanﬁtﬂruuquunuuaanaviﬂWfﬁunQﬂﬂxﬂiuuLWUUUﬁwﬂrznqiﬂuaxwﬁluuanﬁs

& L 4 !-‘ v

VnﬂﬁﬁuﬁﬁﬁﬂﬂuUﬁMU?muunﬂuﬁﬂiﬁﬂMudﬂﬁﬂA%

/

2,2 nﬂsatmiﬁvmnsqwﬂlu uotﬂ5ﬁ~u narﬁnuqﬂi41Uﬂuﬁ~1§1umﬂﬁaﬁm

¢ L

Wﬁ??ﬂﬁﬂﬁaﬂﬂﬁﬂﬁﬂﬂﬁw ﬂﬁiﬂﬂﬂ?ﬁﬁlﬂﬂlﬂﬁiﬂlﬁdﬂi?ﬂ ﬁfﬂﬂﬂﬂﬁﬂﬂﬁﬂﬁﬂﬂ?ﬂ WQU

L4 H] 14

ATASZOM W UTTUAY NW uavau ot oVt e AN oan lean ona
l X !
M T UENIWATY 1umﬂsqtquuu ) naqundianﬂﬂ]mﬁnUUﬂquiﬂ
U L
2.3 nqsatn:ﬁvwﬂTJTuﬂuq~1§1uﬂiqu gavﬁgqﬁnJﬁuﬂanum:uaz

qr! 1 -] r‘} o FI A ar Vy
PIUDL DN T 2 Uﬂuﬂzaﬂuuumﬁq 9 W Tﬂﬂﬁiﬂﬁﬂuqnqanmm:ﬂaﬁnﬁUﬁﬂumﬂw



95

LI | v [ ]

Trsads s Tonunsag ﬁaﬂﬂanalulnnﬂ@ﬁﬂﬂﬂmaquiﬂ L
As the external load P is gradually increased, the axial forces

in the bars all increase elastically until finally a loed Pj is

reached at which some bar begins to yreld and thereafter will take -~ -
no further load.
- [} “’I’ an - t & ‘l, L Y UV
Ty 21 sy etnall gﬂ?ﬂﬁﬂﬁﬁthQ?ﬁ s sluemils znan \denods 2l uemrman
174 ]
~ a o -
mmatunnrTodszlun 1 Ysslun uazlssluemmeomuudensysslun 3 Urslon (nam

¥ 1 oY L 1 R I

nlﬂﬁnmmﬂiﬂumnmmqﬂmLLuummg‘lumtmm'lﬂ wazdsslunla  waven tilals slus
- ey . YA ' "y 4 ) g e Iy

van Ut zlunlevwudiduds ooy msfnena neiuldlimwes Loy ola

LA ¥ i’ Ak v, v +, Y4
ﬁﬂvqnqnqwuﬁUﬁquﬂﬂqiniqﬁiﬁa1L1ﬁwﬁrﬁna wa =0 lnAnsnnglalnarmangung

P4
drusy 9 ﬂﬂﬁqTﬂ ﬁ?ﬂﬂ?ﬂU%ﬂ%ﬂuﬂﬁdiﬁ (uwnd) LnﬂﬂutuﬂMﬂwuﬁﬁlﬂ auluﬂquuuq

ﬂ?“ﬁﬁd nesu uaﬂLﬂuﬁ1UﬁUﬂu nﬁiﬂuﬂﬁiﬁﬂﬁﬂluiﬁuﬁ laﬂﬂﬂﬂﬁdﬂﬁﬂnwmuh?ﬂu
g - 1Y 4l
mUﬁquﬂaqlﬂs¢ﬂsﬂq1u1ﬂ ﬂﬂﬂﬁ?UﬁHﬂMﬂﬂMﬂﬂ?L?ﬁﬁQﬂﬂ%?ﬁduﬂﬂ nU@wwvmﬁlhuanﬁs
I'd 1
NTITHE £ 1A uwumﬂ Uas 1Mﬂmﬂf“19ﬁuﬂﬁﬂu wqutwsﬁvdﬁamwnﬂsﬂqunﬁwﬁﬂqnqu

1utﬂ»1a%aquaﬂﬁ1ﬂdma1ﬂ uaanﬂ?~1uLﬂﬁiﬁﬂ?ﬂuﬁuﬁawnﬂqlﬂsqﬂsﬁqiuﬁauﬂaﬂ 0

» 1 I Lo 1 v o

A ile Lﬂﬁuwvaauaa ﬂﬁwuqiuLﬁﬁl?aﬂdaﬁ1ﬂnﬂewLwﬁﬁﬂuﬂﬂiuﬂnﬁaumuﬁﬂqulﬂﬁin

'd Vt

Urslu ]uiuﬂnmqm g 1uaﬁwﬁ~1qﬂqu ﬁqﬂ@ﬁﬂu Uﬁ?ﬂ Wl ias e uivz

( 1 1 [
T1nT9e wma1ﬂ NI LNTAE ﬁﬂ?ﬁﬂﬁhﬂﬂﬁﬁﬂﬁﬂumﬂduﬁ@“ﬁ?uﬂﬂﬂ 2 meurslum uas
1 &= 9
AR MR LAY
X il a o 2 Ya ¢ Yy ~ ¢
2.4 TudumeunuYoanTuIG tILATIzue 92 Ll Lns
3
. = & s £ A
MIIVNEUMN  (position) 960 edverbial  INMAWW EMIBUILIEINTHADY

t ¥ L 1

LWiﬁvﬂﬁwLﬂuﬂ;ﬁﬁmauaﬁuﬂQUtﬁunu



Di?ﬂhl‘mi‘ll



U??mﬁgﬂfu

AU o DAY %ﬂﬂﬁﬂﬁhﬁﬂdﬂﬂﬂﬂﬂﬂﬁﬂ?ﬁ?ﬂﬂﬂ 150”NWWT“?HWT

o

UATHAINM 2515 105 wu,

-

i b H o
T walrsiafe  szdunnudunslunslgles eerwmnelamnsadany

T§
of
YOUNL T8

At l=ll ) - e
qﬂﬂﬁﬂhﬁﬂﬂﬁﬁm 5 OMUﬁﬁWUﬁ ﬁ;ﬁﬁﬂﬂ?ﬂﬁﬁﬂmﬁﬂ

neunindauudne DRI d PhasnTamm mndy 2514,

L

150 WA,

J

< n.l/ % ¥ Fov
Fms kY Amrsna ANmEunTolumslalaredrn g huansugngurag

ar = o i = a & P
in T pusielsuntowin 3 TulseFouisuna  Suerinug ATrAEN TN

wundmifuudom  EnTendy panTaen mindy 2514,

b

129 W,

- o e ar o e
M7 NG maﬁuqm§1unﬁsLiuunﬁﬁwaqnnmﬂaaunL?Uuﬁnuﬁﬁsﬂi:nwﬁﬁUUﬂs

= - ) o l“l o <! <1 = = s
ﬁﬁﬁﬂﬂ?ﬁﬂﬁﬁﬂﬂdﬁmﬂﬂﬂﬂﬂ{ﬂﬁﬂuﬁd_E@ﬁﬁﬂZQUBSﬂLDHQLHHﬂ UEQQQUWUf

L

Mttt Snorauimnasine U1 seuling 2510, 166 wun.

ar «

1
wi @die uweRalumsdigds suum s Toum ssauntene s 2 el
1
wnIndur  Lenersds sneun @ Lae snT iR LTuun Aoy
o e o — « - -~ -
psadanalur s Tuurdur emiutuunnfangs  IpT e Tieun

o

= e o ey ¢ b q f
AT MU [E 2517’ 10 WU (BAENLUN)  ARLUWATILINLY N TaNT ST TURIAng

- ‘A N
i 2 a1 Sowieu — aaan 2515.

o = s [ 3 =] a CY ‘?;
ol UNTUINAG uﬂﬂaﬂﬁﬂlﬁfﬂﬂﬂuLTUuﬂﬁHﬁﬂQﬂﬂHLmﬂUﬂTuuhﬂuﬁﬂBﬁﬁm 4

My RIFAnTIIME  woundndsuufiow e inundt
7

TRINTUWMNVINENAY 2517, 155 wun.



og

. T e - o o ! -
MmN silﬂﬁqgﬂ ﬂﬁi?LﬂiﬁzﬂﬂﬁﬁWMHﬂzuUUﬂF51Uﬁ1uﬂuddﬂﬂﬁuuﬁﬂl?ﬂﬁi:ﬂu

ar c’i r.‘:t e e
Fugrsuntnunii 5 1789 Rebecen  lUSamplified  UTnanilwus

2«

e wr =f = a
MR W InenAurTuRTIMT A s dsedvudng 2517, 155 v

& — o ¢ i 2.
Qﬁ?iﬁ TR AR ﬁﬁﬁﬂﬁuwuﬁﬂﬂdﬁﬁﬁuLﬁ{lﬁiﬁ5QﬂTﬁd (Structures Mas

o ¢ Bt L
aumnaap e (Vocabulary) AMEIBINNE MR TIUENINTD

t

Tumrerutenfy {Reading Comprehension)  2a0inl TUudy
o o - o

11 20ENER 30T ANEY TR 2 20430 ISURIAT DYEY

L ar e -
UFgantimus nsAnmiadn Snunduimnsfnun dr zarulag 2515

1

70 W,

-

- < 1 o } o - L4
gy agnsspa  madnw Ingyar e lawnsagenouiseu] i smuE@nueeuny

az L3 L as e L™ s
TG ﬁ;ﬁﬁawruuﬁumﬁm LUUNITTFUNRNN DR e A
14

PRINTWNINNRY 2511 183 U,

- 7, a c b o v
Qﬂﬂ ﬁn?ﬂuaﬂﬂﬂﬂﬂ ﬂﬁHﬁﬁﬁﬁﬂiLUﬂQHU TTQWMW@{ﬁﬂq ATANTIN 251i
" -

209 Wi,

a w = oy, o 3
gufinfadens  wrsin wanmunlny  1rwvuwlvudenwds 2498, 587 win.

at - of I . P
ﬂﬁmgiﬂ ﬁ@ﬁ?ﬁﬂ ﬂﬁ??Lﬁ?ﬁ:ﬂUUUﬁTgiﬂﬁﬂuﬁuﬂdﬁ A Direct Method Euglish

%

i
Course Book I 240y Gatenby,  Awiuslsuufnuaili 1

c UTggniwusnasSnmningn Inendauien s Ut zaudng 2514,

i

265 WU, -

Brookes, B.C., "Teaching English to Scientists and Engineers’
in Thg Tomchi,r, 2f Enslish ?xford U 1versity Proan,

London, 1970, p. 14.




99

Brookes, H.F, and Ross, H., English as a Fyreiga Language for

Science Studeats Vul.l Heicemann E ucational Books 1td.,

1967, p.15.

CIEL, Rleport on STE Workshop ot CIEL, CIEL Seminar and Vorkshop
on English for Science and Technology May 20 - June 6 1975,
Faculty of Science, Mahidol University, Bangkok, 55 pp. (Ro.ca)

Culmer, Mabel, Interpretative Reading, Trdiana Universaity
Contract -~USOM, Collegr of Education, Bangkok, 1959,

218 pp.

Davisee Bunnag, The Proposed Technical IEnglaish Syllabug for

*

8econd Year Engineering Student of Chulalongkorn University

Bangkok A paper presented to the SEAfMEC Reginal English
Languoge Center Singapore: RELC, 1973, 126 pp.

Eskey, David L., "Advance Reading : The Structure Problems® ain
English Teaching Forur, Vol. 1X : September - October, 1971,
pPp. 15 - 16,

Ewer, J.R. ‘Farther HNectes on Developing an English Programme for
Students of Science and Technology (1), English Language
Teaching XXVI 1 October, 1971, pp. 65 - 70,

Foifa Kunjara Na Ayudhaye, lMaterial for Teaching Structures teo

Second Yeor Enpgineeriag Sludents of Chulalongkorn University

i naper presented to the SEAMEC Reginal Englich Language

-

Center Singapore @ RELC, 1973.

Herbert, A J., JYhe Structure of Technical English, Longman,
Londor, 1955, 2Q3 pp.

Lockstrom, John E., Selinker, Larry, and Trimble, Louise,P.,
"Grammar and technical Eanglish,” L.rish Tesching FORUM X,
5 September ~ October, 1972, pp. 3 - 14,

Singer, F.L., Strenglth of Materizlg 2nd ed., Harper & Row,
New York, 7962, 390 pp.




100

Smath, B. Deanc, "'Screntrific and Technical Eaglish, ' in Davad L,
7skey anad Michoel Smathies (Editors) Report on a Seminar
on Reading English Language Center, Bangkok, November, 1970.

r

Stageberg, Norman C., An Introductory English Grammar, New York,

1956, 506 PP ;

Strevens, Peter, '"Technical, Technological and Scientific

Englash (TT3E)", English Language Teaching XXVII, 3 June,
1973, pp. 223 ~ 231.

/

Timosghenko, S., and Young,D.H., Elements of Strength of Materials,

Bthed., Van Nostrand Reiunholt Co., N.Y., 1968, 375 pp.

Trumbull, David. The Development of a Reazding Text in Bnglagh

for College Students 1n Afganistan, Dissertation Abstract,

Vol.29 No.9, Ann Arbor, Michigan, March 1969, p. 3718 A.

Zebroff,George, Written znd Spoken English for Social Sgience

Students at Thai University, Book 2, Thammasat University

Press, Bangkok, 1958, 301 pp.




mMatuan



-

102

" ' N i - = - - 1
fBUN LAT 9719989 LonTToUT ¢ tomvaunuls ¢ lupnanue suuuds < luptay

o
woom

1)

2)

3)

L)

5)

6)

7)

8)

9)

10)

3 ~———=»Nom + V.be + AdjJ.

This result 1s analogous to that for a cylinder
subjected to a uniform internal (see the Hext article,
especrally Fig. 1.12).

There , as wc shall see, the net force i1s equal %o the
uniform pressure multiplied by the projected area.
All the above equatloﬁs are valid for compressive
effects;

The slope of the moment. diagram i1s correspondingly
abruptly steeper and constant;c..

This load 15 one~ quarter thé critical 1oad on a
hinged ceclumn of same length,

This concepl of elastic scrain energy can be very
ugeful i1n the study of deflections of various polhts
of a structure under load.

Many ermpirical fornulars for columns of materials
other thon structural steel are avallable for
design purposes.

In the case of mild steel this elongation may be
more than 2 per c¢ent.

The critical temperature, as obtained from bending
tests, will then be higher than the value obtained
from tensile tests.

Sometiwes these relievaing measures are not

oufficient te eliminate fatigus failures.
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1)

2)

3)The beam between A and E 1s concave up, and between

)

5)

6)

7)

3)

9)

1)

S
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- Nom + V-be + Adv,

The stiffness of a material i1s frequently of
egual rmportance.

The speciamen must be of constent cross section.

I and D it 18 concave dowh,

The free body 15 now 1n equilibrium.,

The most important usec of combined stresses is in the

design of members subjected to combined loadings,
or the determinations of safe loads.

Most beams encountered 1n engineering practice
w1ll be well waithin the validity of these two

limitations.

Sometimes the strain hardening of ductile materizls

15 of practical use 1n manufacturang.

The moments of inertia of the ellipse and of the
circle are evidently i1in the same ratioj...

The unit of the product of i1nertia is of the same
form as that of the moment of inertia, namely,

(length)%

10) The area 1s 1n the fourth guadrant.

S — Nom1 + V-be + Nom1

Our maia coacern 1n thepreceding chapter was the
gtrength ol a material, 1.e., the relations

between load, arcea, and stress.
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2) .., the result is a truer value of the actuzal
failure stress.

%) The slope of that line 18 the ratio of stress to
strain,

L) Common velues of Poisson’s ratio are 0.25 to 0.30
for steel, approximately 0.33 for most other metals,
and 0,20 for concrete,

5) Torsion is our introduction to +the ©problems of
variable stress,.

6) The bending moment diagrams for the end moments are
triangles shown in Fig. 9.8¢

7) Bach of the foregoing cases 1n simply are example
of a general theorem regarding straifl energy...

8) ow shortening of the post 15 the generalized
dasplacement corresponding to the compressive
forces X ...

9) This 15 Buler's column formula for the case of a
slender cdlumn built in at 1ts base and free at
the top.

10) The correspouding safe value would be this PIA

divided by the desired factor of safty r.

u
Wuun 4 § —— Nom + V-1 + (Adv,)

1) We begin by computiag the deformalions producs#
in each bar by P.
2) A s0l1d aluminum shaft of 3-in. drameter faits

concentrically in 2 hollow steel tube.
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3) The first two apply only to shafts of cireular sectaion,

4) This type of deformation procecds throughout the
Yength L of the shaft.

5) The shearing stress varies directly with the radial
distance from the center of the c¢cross section,

6) They termanate in the upper and lower free surfaces
normal to the axis of the beam.

7) This, however, turns out to be a cubersome End
involved sct of equations.

8) This failure associated with the sérength of the
material may result from crushing, as in the case of
structural steel.

9) With an increase 1n grain size the resaistance of
steel to separation diminishes.

10) Experimentally determined values within the region
AOB usually liec between the parrbolas and the

correspoading straight lines,

Cunli 5A S ——>> Nom, + V-t + Nom,

1) Our solution will determine not only the correct

numerireal value aof M but aleo 1ts ¢orrect negative

Al
S1gN.

2) Thais axis together with any axis perpendicular to
it will form a sct of axasSa... .

3) The sign for the product of 1nertia depends upon
the location of the area relative to the axis,...

4) ... x and y represent the coordinates of the centroid

of the dafferential area dA.
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5} It confirms tle raie of sign stated on page 552.

6)The minus sign for Sr indicates a compressive stress.

?) e.., 80 a negative result for §. will denote
compression,

8) We dircet attention back to Fig. 13-25c.

9) The negative sigh indicates (that ceeovo.)

10) In Fag.13-312b and cd represent two adjacent

sections of a curved beam.

4
WUy 5B 8—>nom, + M.V. + Nom,

1) The total weight W eguals the load p psf acting
over the area al.

2) This saize of veld has a strength of 3,0001b./1in.

3) ... ahd will hLave a zero value,

L) Tf an area has an axis of symmetry,...

5} ..o} this gives the position shown in Fig.A-25,

6) Joinming them gives the diameter of the circle
shown in Fig.A-24,

7) Plotting these points gives two points on Mohr's
circle,

8) It has the i1dealized siress-strain diagram shown
in Fig, 1b4-1b.

9) ... the maximum shearing stress eguals the
maximum shearing stress developed at yrelding 1in
simple tension,

10) If each bar has the same cross-~soctional area.
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8§ ————— Nom, + V-t + Nom, + No?s

1) Determining the reactions from statics gives the
shear diagram the values shown,.

2) An automatic method of using the correct axis
for moments 13 to give X the same subscraipt,

OQE B,o.o

§ ——> me] + V-t + Nom2 + Nom,

1) Choosing the origin of axes at A wall make the
contents of 1integration 01 and 02 both zero ...

2) ea. squaring 1t makes 1t plus.

3) From eq.{(n) we find the stress at points m and n
to be 3 S,

k) ... which considers the redudant supports to be the
shear and moment at one wall.

5) The ptress 1s saxd to be uniform.

6) ..o squaring 1t will automatically make 1t plus.

o

7) eee we find the load P to be (equations).

8) ... we find the equivalent torque and cquivalent
moment to be {enuations).

9) Delermining the reactions from statics gives the

shear diagram +the valucs shown.

10) The moment of P gbout this centroid determines the

torsional couple to be (equations).
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5)

1)

2)

3}

4)

5)

6}
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. Ve T
S = Nom1 + t + Nom2 + Adg.

The additional factor n makes 1t possible o

obtain equivalent lengths corresponding to drafferent
end conditions.

Students {who are famililar with dynamics) waill faind
Eq. (&) simililar to the equations of a simple
vibrating todyeee

The fact (that cc.eeo.) makes 1t inefficient for
resisting flexure.

Selecting points 2 at the position of the demired
deflection and points 1 and 3 at the reactions will

make h1 and h each equal to the desired deflection.

3

Molhr's circle makes possible a visualaization

of conditions.eo

3 ——————f} Nor + L.V. + Adj3.

Circular sections remarn circular.

s0o the truss becomes non-rigid,.

ene untisl the cross-section becones s0 reduced
in a;ea.

sso &nd the theory developed 1in Art. 5.3 Dbecomes
1nvalaid.

(coo and assume that) plane cross-section before
bending remain plane after %bending.

(The central unshaded portion of the beam <& still

elastic) while the shoded outer regions have become

plastic,
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7) ... that the stress 1n these overstrained fibers

remain: constant and equal to the yield stress
7Ty P
8) This proccdure may seem Llongs-..

9) ... the shear stays constant oo

10) ... 1t appears reasoaable (to assume, in this case

that the distribution of forces owver the

eross-section will be uniform.)

A
ANTRELY] ¥ aVa
1 9 8 —————E)me1 + L.V, + Nom1

1) The slopc Dbegomes zero.

2) The secoand of the right- hand termws 2in Eq.(a)
becomes zZero RECOUSE os.

3) Outside this regron the stress salways remains
tension or compression.

4) Then the z~axis becormes the neutral ax1s cas

5) Thus the shear force at ench -cross-~sectron of the

/
heam becomes V=B = 1,205 kg.
6) Since the values of M, , Mj,

7) ... where the wall moments become the limit

C

moments ML°

and M all become M

8) The length of the sides remain essentially the

Same 200

9) Thus, the original raght zngles at a and b become

W72*Y and those at ¢ and d become W2+ e

(where Y‘ defines the amount of angular
f

deformation of the clement.)
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10) Hence the new efficienocy becomes 6,710 =-10,900

=0.60 or GO per cent.

] 5
WUR 108§ ———> Passave Vorce  7oduyulrsluph  5A

1) Such cases are discussed 3later under dynamic
loading

2) The error is caused by a phenomenon known as
necking.

3) The stress produced by the couple are then
obtained as explained above,

4) The force 18 resolved 1into two componernts,

a longitudinal forece N 1a the direction of the
tangent to the center line of the bar and a
shearing force V in the plane of the cross-section.

5) The aintegral 1in both equations i1s extended
over the total area of the c¢ross-section,

6) Due to this rotation, the logitudinal fibers on
the convex side of the bar are compressed and
the fibers on the concave si1de are extended.

7) Thus practically all of the sheor w1ll be carried
by the two flanges,

8) Thas condaition will be satisfied (1f the
transverse load P acts in the vertical plane

such that

Y
[\

o
L
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9) Unless coxternal constraint sgainst bending in the
xz-plane 18 provided, ...

10) Then tensile and compressive stresses 1n the
flanges will be wuniformly dastributed over

the widths b, ...

wwuii 108 § ——> Passave Voice aaawilr =lund 6
1) (The component measures the resistance to
tvisting the number) and 1s commonly given
the symbol T.
2) s.. and 18 given a special name.,
3) .00 Or 1s given a position sign.
o y
- qoc § ———> Passive Voice 224 s s luen 7

1l

1) As shown 1in Fig, 2-3, the intersection of thais
line with the stress-strain ocurve 18 called
the yield strength.

2) These are called, respectavely, the normal stress
and the shear stress on the oblique scetion pq.
the aspect of which 1s defined by ¢

%) Such axes are called principal axes.

4) This structure 1is seen to be statically
indeterninate.

5) This quantity is then called the modulus of
resilasnoc of the material in tension.

6) ... and are called medium columns.,



7)

8)

9

10)
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The stress correspondang to such an asymptote

18 called the endurance limit of the materaial.
This phenomenon of the decreased resistance of

a matorial to repeated stresses 15 called

fatigney .-

eae and the testing of a material by the applaication
of such stresses 15 called an endurance tests
Since the wall thickness 15 assumed small,

(this shear stress can have no transverse

component and must act parallel to the x-axis.)

] 3
uuuﬁ 10D S ———> Passive Voice ﬂaquuuﬂ;giuﬁﬁ 7 fHMY

1)
2)

3)

4)

5)

as Nom

In this form 1t 1s known as Hooke's lav.

The shear center 1s defined as the point 1in the
cross-section of a beam.

The axcs are known os the prancipal axes of the
aref.

This c¢quation, which 1s knoun as the transfcr
formula for products of inertia, forms the
basis of the method.

The si1gns of the®' and ¥ 1n this cquation may

be taken either as the coordinates of e.gs
relative to the x-& AXES aoa

see SOME maxinum compressive stress can be set as

a limit of strength and the gsafc working load

chosea accordingly.
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?7) (Thas 1s 1llustrated by the parabolic curves in
Figi 11-31,) in which the mean stress and the range
of stress are expressed as fractions of the
ultimate strength.
8) For purposes of comparison, the endurance limit
in bendaing 1s taken as the abscimssa and the
endurance Jlimit 1in shear 1is plotted as the ordinate.
9) Hereﬁ’éax 1s represented as a function of the number
of e¢ycles n required to produce fracture.
10)‘In more recent times, consideration of the strain
energy of deformation per unit volume of the
material has been used as a basis of selecting

working stresses in machine design.

-
WUUW 494 S o———— = "It" a1mpersonal gaqunuﬁyziﬂﬂ# 1

1) Now 1t 1s simple to compare their strengths by
reducing the data to load capucity per unit area.

2) ceoy 1t is evident that ...

3) ... 1t 18 desirablo to choose the differecntial
area so that either,

4) e.. 2t 18 clear (that ...)

5) ees 1t 18 reasonable to assume (that ...)

6) Tt is necessary to know the endurance Iimits
under these varying stressces.

7) eeoy and 1t 1s apparent that (the test result are

1n good agreement with the equation.)
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8) It 1s well kncwn that {(materials fail under
repecated loading and unloading, or under reversal
of stress, nt stresses smaller than the ultimate
gtrength of the material under static loads.
9) Fortunately, 1t 1s not so important for beams of
such solid sections ...
10) ... and 1t 1s satisfactory for calculate the bending

stresses as above without consideration of the shear.

i 1
o
Wud 11B 8 ——=> "It impersonal ToduvulrziuAn 2

1 [} i
Twsngl unauetn ;

o
ww 116 8 ~——= "It" impersonal ﬂDduUHUI:TUﬁé,j

1) It is a simple problem 1n static to determine
the force required at the end of a crowbar to pry
up a given load (Fig.1.1).

2)It 15 now the asual practice 1.1 endurance tests to
plot o-/max against log n,

%) To simplafy the problem, 1t 13 usual practice to
neglect +the friction completely {and to assume
that ...).

4) It 1s the vertical stress Sey shown in Fig.5-23
that ...

5) Hence 1t 18 the static moment of area of these two
flange angles aoo

6) (..., once the support moments have been found),
1t 18 a simple matter to determine the shear

diagram, ...
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7) It 1s this variation of the principle of the

congervation of energy ...

Wyui - 11D § —> "It" impersonal ‘BDOLEJUUTZTUM#?#
t L !
Tudsangl unguienng
uuuﬁ 11E S ——= "It" impersonal ﬂaquuuﬂtziun# 5

1) (Note that) 1t depends only upon that the fact
that {both materials deform equally.)

2) (If the bar is made 0f .o.). 1t may happen that ...

3)It follows, therefore, that( ...).

4) Then 1t follows from Egs.(3.5a) and reference to

the elements A and B 1in Fig. 3.6 that % 3 ij _

S
5) .. 1t does not permit an increasge in strain without
an increase 1n stress.
6) It assumes that the maximum deflection 1n a
column varies with L2 ! aeo
7) (Noted that) it depgnds only upon the fact that ...
8) It does not follow, however, that ...
9} so. 1t would merely mean that ...

10) o... 1t follows that Sr + St 15 a constant

throughout the c¢ross section.

o <
wyun 11F § ———— "It" impersonal ﬂﬂdﬁﬂﬂﬂ?:iﬂﬂm 6

1 1 |
Tudrnglunguiauna
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,J |
WL 11G¢ S ——> "It"  ampersonal BMUUUTHIURR 7

I ] t
Tusanglunguiaeun

g-J 1
WM 11H 8§ ——>"It" impersonsl gasuyyssivmn 8

1) It may seem surprasing that (the load P does not
act through the longitudinal centroidal plane
of the section; ...)

2) To obtain the unit deformation or strain E, it

A

would seem obvious to ¢ wider the elongation ¢ by

the length L ...

4 1
upyw 11T § ——S "It impersonal gonuuuls s luen 9

Tusnglungusiaung

]
P
uuuf;f 117 8 ——"It" 1mpersonal FoILLT IRl 10

-

1) It 1s usually assumed that (plane radial sectirons
remain plare after bending.)
2) It 18 seen from Fig.3.1%1 that ...
3)It 1s well known that the strength of concrete
15 much greater in compression than in tension.
4) It 1s seen: that the ratio of these limits for
all the materials tested is very nearly equal tovhg.
5) ss-5 1t can be conclude (that the neutral axis 18
displaced from the centroid of the cross-section

towards the center of curvature of the bar,
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6) In this regard 1t will only be pointed out {(that
¢q.(5.7) 15 not applicable 1n studying shear
stresses 1n the flanges anyway, eoeo)

7) ese 1t can be conclude from equatzons of statics
that c..

8) ... 1t must be taken into consideration that ...

9) It 1s desired to find the maximum elongation
and stress ... ‘

10} 4. 1t 15 hoped, to acquaint the student waith the
occurence and effects of stress concentration

and to help him recognize those cases ...

4
Uuun 124 2§ ————=>There + V-be + Nom

1) Similarly there are 11 rivets effective 1n each
half of the repeating section of the guadruple-
reveted joint in Fig., 12.2d.

2) There 1s a symmetrically placed equal differential
area at B,

3} «.. that there 15 no logs of energy due to impact
between the weight and the flange at B.

%) Although an this cmse there is no kanetic
energy at the beginning of extension of the bar.

5) There will be 1o change in volume of an element
duraing deformation.

6} There will be no sliding of the steel bars with

"respect tou the concrete during ‘bendang,
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8)

9)

10)

1
Wy 12B

d
Wy 13

1)

2)

3)

4

5)
6)

118

ose but ap to now there has not been a satisfactory
solution to this rateresting problem.

But for large stretching there will be a considerable
reduction 1n cross-sectional area;

eosy that there are indications that material which
has yielded in particular mgzgion to more sensitive
in that region to chemiczl action.

esa there 1s no general law connectaing the mean

stress and the range of stress.

8 ~———= There + L.V. + Nom

] ] ]
Tudsrnglunguiaoug

S ————>> Imperative

Determine the allowable end reaction.

Let us consider now the state of stress on an
obliqué crogs-section pgq cutiting the bar at an
anglc ¢f with the normal cross~section mn,
Determine the préduct of irertia of the right
triangle shown in Tig. A.17 with respect to the

X and ¥y axes.

.es Observe that x and y represent the coordinates
of the centroid of the differential area dAs.
Note the minus sign carefully.

Select the differemtial area as the shaded strip

parallel to the base,
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8)

9)

10)

o
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1)
2)

3)

4)

5)

6)

7)
8)

9)

119

Consider any irregular area, such as that an

Fig, A.1é, aee

Following the rules given above, draw a set of
rectangular coordinate axes and label them

Y and P, as shown in Fig. A.23.

.+ and 1llustrate the position of thc prinecipal
axes relative to the x and y axes.

Plot points having the following coordinate.

5 ~———"= Supposition

Assume E = 30 106 pPal,

Let & parallel set of axes x and y be located ...
For the field-driter rivets on the job, assume

SS = 10,000 psi. and Sb = 20,000,

Assume that a cutting planc a-a at a distance x
from R1 divides the beam anto two segments.

Aesume the bending moment at section(2) to be
larger than that at sectrzon(1), ...

ecey and let the shaded part between them be
igolated as a free body.

Assume a continuous beam loaded as in Fig. 8-53...
Let d be the angle between these sections
before bending, se.

so+ 1if we assume the areas of the steel rods A a?d
B to be ¥ sq. 1n., and 3/4 sq. 1n. respectively,
and the yield stresses to be 48,000 psi. and

42,000 psi. respectively, ...
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10) ... assume the fixed cnd to be eguivalent to rn
imaginary span viith an imagilaoary lcading.
uuuﬁ 154 S e 50bligatory Inversion
1) (+.. the centroidal of the compressive area 1s ho
longer % kd from the neutral axis,) nor xs the line of

action of the result.at compressive force kda from

Wi

the top of the beam.

2) Nor are the stresses uriformly distriouted all across
sections ¢ -~ ¢ and d ~ d ...

3) (... the heights h1 and h3 in Fig, 8-3 becorie zero)
and so does tne right-hand term 1a Fg. (8-1).

4) (The external loads have no moment about the Y axis)

nor do the internal forces S _dA and & dA.
Xy Xz

HUU%15B S5 ——> Stylastic Inversion

1) Of almost equal importance are the following variations
of egs..(a) and (b),

2) Although only rarely 1e steel used to reinforce one
gi1de of a timber bean.

3) Only when this true will all the ravets transmit the
loed simulianeously.

L.) On any section of a beszm subjected to other than
pure bending, there exist shearing stresses.

5) ...because only there will the flexural stresses of

parts (b) and (c) be of opposiie sign.
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6) ... whicn herc is symmetric~l about the neutral

AX1E6y ooe
7) there 1s created a systom of self-balancing

interaal stresses.
8) Of specral irmportance is the fact that ...
9) To this arca must be added, of course, the shaded

trapezoidal arez betrocen the tangent and the x-axis.
10) Only by reducing observed values to 5 unit basis

can the properties of one specimen be compared with

those of other specimens, |

uuuﬁ 16 S ___ s Scatence + Scuntence Modifier
1) Hence cantilever problems can be solved more simply
and more directly by the area-woment method,
2) To evaluate M, uand V, , wc note that at the other

A A

restrained end B when x= 12, the slope and deflectron

are also zero,

%) From *he eguirlibraum condition, thig internal forces

S must pe equal, oppositc, and collincar with the

exteraal forece P, as shoun.

[

L) On the other hand, with 1acreasc in the angle ’

the shcar stress increasos Lo o moximun value...

5) Applying the definiticr of product of ancrtia,

we Obt&ln, LR

6) Then the total clongation i1s the sum of these
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infinrtesimal elongation,

7) Therefore copper governs, and the corresponding
stress in the aluminum 1s determined from Eq.(a)
to be ...

8) Simlarly the factor 106 11 the modulus of elasticity

158 onitted.

9) In selecting o reasouanble velue of the ratio (a)

for use 1 design, the conditions which actually

exaist 1n the structure musi be considered.

10) Hence in our further discusslon, we shall consider

oaly the case of an arbitrary {thain-walled profile
section as shown in Fig. 6.20 b.

1

uDUﬁ 17 8 L____a Omisgsion

1) (Here L 1s the unbraced length,) d the depth of the
beam, b the breadth ond t the thickness of the
compression flanges..a

2) (...the x coordinates of A and B arc cqual) but of
opposite 851gN,.00a

3) (...vwhereas their y coordinates are equel) and of
the same sigr regardless of the position of the
X OXLSo

4) (A transitio. curve, similar to Fig. 11¢2§, should
be constructed) and from 2t t o determined,

5) {... ; case(o) may pe called single shear ) and



6)

7)

8)

9)

10)
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case (b) double shear.

(o.. the results uould have been 3950 psi in the

upper spring) and 11,000 ps1 in the lower spring.

{(ooo positive effects are produced by upward

Forces) and negntive effects by downward forces.

{The positive sign rofers to tension) and the negative
s1gn to compression,

(A parctorial viecw of thas ?lement 1s shown in

Faig. 5=-24% a); a front view, 1n Fig.5-24 b,

(oo the herghts are considered positive :f above

pornt 2) and negative 1f below 1t.

¥ v 1
- = o o, o
ﬂQﬂﬁqﬁﬂi5lﬂﬁﬁﬁﬁﬂUWNﬂqﬁUﬁquulﬂJsubordlnatofﬁ?ﬂ relative pronoun

d e J
LRI L DY

1)

2)

However, the arcs generated 1n thcse rotations are

s0 small that they may be effectively replaced by
stralgh% lines drawn perpondicular to AB and BC
rospectively 3 oo

This condition exists in structures where the reactive
forces or the internal rosisting forces over a

cross scction cxceed the member of independent
equation of eguilibrium.

Then by substituting x = 12 1n Egs. (a) and (c),

we could determine M,L and V, 1f the beam werc propped

il
at B.
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5)

7)

8)

9)

924

The moment at B i1s showr actiag in a positive or
clockwise direction, although we know from the
dovnward concevity of the clastic curve that this
moment 1s actually negative or counterclockwise.
Choosing tne origizn ocaes at 4 will make the constants
of integration C1 and 02 botn mero siuce they
represent resgspectively the slope ard deflectron at
the origin.

Instead of relying on such tabulations, 1t 1s
usually preferable to usc the arcao~moment theorems
which develop lhe equations needed to determine

the redundrnts direcctly from the moment diagram.

To do thig, the restrained boam 1s congidered
equivalent to a simple beam acted on not only by

the given loading but also by end moments sufficient
to rotatec the conds of the beam until the slopes at
the ends correspond to the slopes at the cnds of

the restrained beam.

In this case, there would be no couple rcaction R,
8¢ the end shearc would equal the eond reactions

of a similarly looded simple bean.

In the following problems we show now these general
values are superposed to solve design problems

1nvolving various combainations of loads.
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10) Either mcthod 15 as simple to apply as the other.

s ! o v F:q & Qs J
A1 7 L LURTUTEUNLANEUS UL co-ordinator LUUPILBBY

1)

3)

4)

5)

6)

7)

Usc the double-integration method to compute the end
shears and end monents, and theu check these results
ustag the method of superposition.

This 18 wrong, for it does not consider the equal
dcformations 1o the materials.

The moment 1s actually negative, and there should
now be no confusion about sign in 1ts subsequent use.
Thesce three equatrons are not independent 3 any two
may be used together with the cguations of statics
to determine the four reactive elements.

The end moments are also equel ecach other, but are
unknown,

Actually, the threc-moment cquation can be used to
solve all the problems in Chapters 6 and 7; however,
in gome 1nstances, it 15 best used in combination
with ;he arceca moment-or the double-irtegration
mcthod,

The secoad 1s tnat 10 distraibuting the unbalanced
moments at cecach support, the distributed moments

are of the sarie sign and arc so applied as to make
the algebraic sum of the roments at o support or

Joint equal to zcro.



8)

9)

10)

126

ceaWe Must observe thet removal of the small corner
arcns simply reduces the distance to extremc Tibers
1r a greater proportion than 1t reduces the .aoment
of 1nertis of the section.

Fortunately also, both concrete agnd steel have about
the samc coefficrent of temperature expansion.

This observatior is also discussed in Art. 4-4, but
it should be noted now that the value of x making

Il maximun can ve Tound ny driferentisting M

AB

with respect to x and equating the result to zero.

AB

¥ ]

] v
a ar t:!ﬁl ar o
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3 —————-——9 Com-x 3

In this reogard i1t will only be poanted out that

eq. (5.7) 1s not applicable i1n studying shear
stresses in the flanges ary way, since it 1s not
Justrfizble to assuric that the shear silress will be

uniform rcross the width b of a flange.

3 . ) Com-x 3

If the bar 1s made of a material that 1is much weaker
in shear thai 2t 18 1n cohesion, 1t may happen that
failure will take placce due to relative slipping
between tuo parts of the bar along a hshplane where

the sncor stress 1s o maximum, rather theu to dairect
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rupture ncross o nornal scetiom where thoe .oormal
siress 1s a Maximun,

-~

3. HUU s s Com~x 1 + Com-d 2
Then the angle cbd 1s seen to represent the previously

defined J ard 1ts veluc 1is .

J,,-_ ccl = S.“ 3
be e

0
where « 1s the l-teral displacement of the upper

face of the element vrelative to the lower face and

2

1 15 the distonce beolbween these faces.

T 3o . Com-x 1 + Com-d 3
As wos sai1d on page 142,tHe possibility of lateral
buckling of the compression flange ar long beams

limits the +wolue of 5, to the following values:

For %/ 600 , usc 3 = 20,000 ps2
5 AN b
™
ror ¢ \ 600 , use 3, = 12,000,000 |
/ h J
bt Ia ~

bt

where L 15 the ursupported length, d tac depth of
the beam, b the brendtls of the compression flange,
and t the thickness of tne conpression flange

(a1l values are in iaches).
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5 _ yComex 2 + Coi=d 1
1) A frce body diagram of this pin 1e showr 1n

Fig. 1.5b and 1t 1s seca that the pin 1s vrimarily

in g conditioa of shear which tends te cut it

across the sections mn,
2) 1f the radial loading 38 darected ovtwords, the
ring will be in circumrfer~eatial tension; af 1t

15 directed sawards, the raing will be ar

compresslon.

[#2]

)Com—x 2 + Com-d 2

4

[f r-n denotes the neutral surfoce, the exteonsion

of ary fiver at the dastawcce y from this surface is

(A&l # ) a~d the corresponding unit elongantion is
¥ ¥ D g

w{_d &)
(r-y) 4 5

vhere r de iotes the »adiug of the noutrel surfsce and

the denominstor 1w eq. (2) 18 the lengtl of the

f1iber between the adjacent cross-secticns before

3 5 Com=-x 2 4 Com-d 3

Draving the line éd through f parallel to ab shows
that fiber =2c 1s shortencd arn amount® cc arnd 18 1n
compression, and thot {iher bd 1s le.gthened by

!
an amount dd sad 1s i1n tension,
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s ,,}Com-x % 4 Comed 1

From its definvtaon (a), the modulus of elasticity E
18 seer to represeat that stress 7 whicn vould
produce a tensile stresc € ¢ 1 jan other words,
that tensile slress under Wﬁié? a bar would be
strotehod to twice 1ts original length 11 the

matcriel could romaiu perfectly elastic throughout

such exceasive struin.
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1. uﬁuﬁﬁwLﬂﬁﬁﬁuﬁﬂﬁqwﬁﬁMTﬂﬂ?MﬂadﬁﬂLhuﬂﬁuﬁﬁﬁﬁ

1.1 NP-—> (D) (Ady.) N

1ol

1)

10)

1072
1)
2)
3)
4
5)
6)
7)
8)
3)

10)

P —> D + N

the specimen

the floor

the screw

a member

the order

thear coﬁplex1ty
a bundle

the distribucion
the condztion

this force

MNP ———> (D) Ad3j. + N

various structures
special considcration
numercus parts
4 useiul functioa
the simple press
the lower portion
the long screw
axial compression

the uppér part

these four basic types
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113 1P ——> (D) present participle + N

1)  tne full load-carrying capacity

2) resisting power

%) the connectiag holt

4} bending action

5) rotatiag rang

6} =a working stress

?) restraining effect of the spokes of the wheel
&) +the working loads

9) the resisting force

10)  the falling body

1.7.4 P » (D) past participle + N

-3
~

applied loads

2) an cnlarged detaal

%) the required sroa

4)  tue remtrained bheunm

5) a given material

6) cach 1nclined bar

7) the given data

8) the daistributed load

9) the distributcd moments

10) @& prescrah d wtress



1.2

o5 NPwe————— (D) M o+ I7

1)
2}
3)
4)
5)
5)
7)
&)
2)

10)

P

the side mewber N

the crosshecad il.
nachine desigr problems
the subject matter

urit arca

the stress resultant
compression aerbers
tension membher

the shear forcc

cauillibraum conrnditions

> (D) f4dj.) T + Adj.

1621 NP ———> (D} (Adg.) N + Adj.phr.

132

1) the work necessary to producc such an ¢longation

2)
3)
)
5)
G)

7)
Y

10)

tre vork necessarcy to produce fracture

1ts potentiol relalaive to omome datn plane

the cnergy Jjust prior to stopping

B relative to a referecnce tangenl drawn at A
s direction perpendicular to the origiazl
position of the boan

setting Eq.(b) cqual to zero

o counterclockwise directron relative to the
tanzent nt the left point

2 streaight line perpeadiculor to AB

an rateresting analys:is gimilar to that
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1e2.2 NP ——> (D) (nd3.) N + present participle

1) the 1ntc£;al forces representing the acrtions of

the participles of the upper part of the borx

2) tne horizontal pin connecting the two parts

3) the internal shearing forces resisting this tendency

4} a fly-wheel having mean diamcter

5) a dairection corrosponding to clockwise rotation
6) member; having rivet holes

7) threc tension mempers having dimensions

8) a plate naving two portions of different widths

g) our neu notatron usiag pointed bracket

10) floor beams carrying plasterced ceilirg bencath them

142e3 NP > (D) (Ad3.) & + pest participle
1) membere connected togcther
2) the simple press shown in Pig.’.1a
3) members subjected to simple darcct teasion
4) a small guantity compured with unity
5) a vertical load p applied at B
6) a thin circular rirg subjected to the nction of
urnformly da~t-1hvtod rodial losding
7) the hoop stress snduced in the sleeve
8)a short wood post loaded 1n axial compression
9) the meinods of analysis used in Art 3,2

10} structures msde up of simple tension
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T2l MP s (D) (AQy.) N + 1nf, phr. aclive voice
1) their strength or resistance tc rupture under various
types of loading
2) no way to ascercaln .
3) the custom to specify 2 minimum radius of fillet
4) n fourth way tc draw the M diagram by parts from
B to C
5) the proper procecdure to apply
6) the fibera in scction a-a to create a resisting
force
7) the shear at B to incrcuasc abruptly
8) the position of the loads to cause maoximum
bending moment under C
9) the value of G to lie within the above limits
10) a ressonable value to use in design
16205 NP (D) (Ad3.) N + znf., phr.- passive
1) working stresses to be uszed i1n design
2) a constant to we evaluated from the given
condition of loading
%) pendiag moment to be computed
4) the cross sectional arca of the weld to be used
in ¢alculating 1ts strergth .

5) the bar to be stretched
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ie3 NP ~—= (D) (Adj.) N + prep. ¢ (D) (Ad3.) N

1okt

1)
2)

)

4)
5)
6)
7)

8)

the function of thic press
gpecimens of various materials
materials in compression

the floor of the rasc A

the end of the screw

the lower portion of the screv
the upper prort of the scrow

the order of their complexaty

9)the bar on those of the lower part

10)

the Ffour bhasic types of loadins of 2 member

NP ————= Intimitive Mominal

1)
2)

3)
)

5)
6)

7)

9)

10)

to it st specimens

to solve the various problems

not to oxcecd » prescribed working stress

to be shrunk on to o solid shaft of diamcter d
to obtoin equations

to obtain results for loadings that consists of
combinations of these fundémontal types.

to add : gsyrmetricolly placed load for coch load
actually ccti=wg on the heoon

to, sclect the origin of oxces ot the perfectly
restrained wall

to double the actunl midspan dellection

to plot the values of the bending morieat
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1.5 NPw-—— 2 Geruudaive Nominal

5)
6)

7)

8)
9)

10)

1.6 MNP

1)

turning the handwheel at the top

visuwal:izing the Lar

referring again to Fig.1.2

iacking any more exnct knouledge of the true
stress distraibulion

dealang with voarious kinds of meochines and structures
knowing the modulus of elasticity 5 and Poisson’s
ratio

using ghe moleculuar theory of structurc of the
meberial

calculating this expansion

deaotaing by S

ossuming that the tensiors 1a the bars do not exceed

their elastic limits

-> Aectrion Nominal

the total shortening of c¢ylinder

2) neglectaing deformation of the shoft

3) an clongation reading of 0.005 o,
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i

it s
2. UﬁHQQW@ﬂﬂUQUh?U@¥UT$EUﬁHUU rclative clause

l/ that j
8
(

D

| 6 wuy A

-2

2.1 M, + ¢ whch

~,

]

|

] who l

=~ P

1) a coudizion ol shear which tends to cut it across
the scction

2) the actual stresses that exist Ln the moicrial

%) tne rrench mathemetician who predicted 1ts existence
end value

4) so-celled asotropic materzals which anove the same

properties 1in Aall diroction

\n
g

any structurers which contaics aore constrails than
are neccessary Tor gesmetrice rigidity of the structure
5) a material that 1s much wveaker 1rn the shear +“nan
1t 18 1n cohesion
7) 45 Jmplanes which cause a2 pronunced decrease
8) the only m-terial tlat exhibats a pronunced yield
pornt
4
9) tne magnitude of the stress which mev be considered
a safe stress
10) intermediate structure which w21l enablc us to

predict the londirg
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2.0 Np + o+ V-t

S MNP -

orission of
\ relative pronoun

[

N
|
|

4) the lond that they nave to carry

2} the zmount thcy stretch

%) the loading under whach the structurc willi collapse
%) the assumption that each brr has thc same cross-

sectionnl ares A,

5) the opproximations we have mede

6) a notation in which the usual form of parcntheses
18 replaccd by polnted brackets, viz., K )o

7) our ossumption thet the maxirum deilection
gecurs 1o this roeglon

8) the same beam for which we determined the general
rMoment egnation on page 187,

9) the eplarged detarl of Fig. 6-8 b, 11 which i1t 1s
also npparent that ... '

10) The procedure we follow i1s exactly the same as

thnt discussed 1n Art. 2.5.

2.3 NP }PP + why + sentence pattern
1) the elongation vhy a concentroted load causes en

abrupt charge 1r the vertieal shear
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N
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NP __ 4 NP 4+ when + scotence pattern
1} the total elongation of the ropc when the
wolght Ls at tne lovest position
2) the area monent method wben the deflection
at o particular position 1s desired
3} the coal wher the load 15 ~pplied
4) o maximum vhen the center of the bean is
midwey between thot load and the resultant of

2ll loads then on the span

5) a maximum bending morent under C when orly loads

B and C nre on the spau

G) the maximum bendilg mortents under A ard B when
only loads A and B3 are on the span

7) The condition wren only A and B are on the span
(need not be chocked )

§) the position of tuc loadsc when the moment s

mnaximum under a particular load

NP NP + whose + sentence pattern

Y

1) parts whosc rreas and centrords arce kKnown

2) an equivolent monent diagram constructed of
parts, as 1n Tig. 6-1ldc, whose arcas amd
centroids c¢an be easily computed from lhe data
1n Table 6-1.

3) a hending momernt couple of ~240 ft-1b wnose
effects frotl 8 to C produce a trraagular

and z rectanpular moment diggram



4)

5)

7)

8)

9)

10)

140

the arcea of tne snaded triangle whosc base is
dL ond whose altitude i1s r

fiber ef wnose leagth .s unchanged

the first beam whose scction modulus 1s more
than 3C 1n3 ’

vhat stresses exist on < plane whoge norual n
makes on angle gﬁ with the x-awie, as shown

the normal and shear stresses on any pleone whose
normal mnkes an angle ?é vith the x-ax1o

tne plane vhose aspect 15 defined by ¢ in

Fig. 3.7 a

dividing momeat dragrams itato parts whose areas

and centroids arc known

2.6 NP weee 3y NP+ where + sentcoance pattern

\

1)

2)

3)

L)

5)

6)

fig. 1.5a where 1t 15 secen

Mga. 1.7 where 8 denotes the circumferential
tension

a 457 nlane vhere the shear stress 18 o maximum
I'ipe2.10 where 1t 185 assumed that proportionality
holds up to the yicld stress

stcel siructure vhere there 15 o pronurnced yield
point of the material

thogse zreas where 1t does entor
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r"JI
3. 1 EI factive nominal

1)

2)

3)

&)

5)

6)

7)
8)

9)

10)

Assume novw tnat tine internal shesring forces resistang
this tendcacy are unmaformly distributed over each of
the crouss~sections mua, (

le see thot cquilaibrium conditions of the middle
nortion of the pin requirc that TavlAe=P. )
It must be realiced that the average shear stress as
calculated from eq. (1.2) may be only a rough
approximation +to the actual stress.

Experirents show that many structural matcrials like
steel, aluminum, wood, and even ~oncrete may be
considerced as peorfectly ceclestic within laimats,

It should alsc be noted that strain 15 a
dimcnsionless quality.

It 1s unlikely that any materzal would diminish
i1n volume under tension.

Ve may expect that‘/UL uill always be less than %

It will be sure that while this equation of statics
defiace  a relatioanhip  betwazea the tencile forces
x and y, 2%t 15 r1nsufficrent to determire their
vglucs uniquely,

It wi1ll be observed thal any two of tle three bars

arce suffacient to constrain the pin A 1n the
vertical plane of the figure.
There would be no way to ascertain how the load p

was divided among ‘the throe hars.
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