oA ug,
PTURDAY .

2N -
T S
Vi -

C O Q000000 CC

P ~
o ——

i ( SR

7/

SIGEL BIRVCTURES

WWW.GATENOTES.IN
1. M\ATERIALS & SPECIFICATlONS OF STEEL
%ﬂdvom‘boégQS of \Q:vuclru?xal Sheel e, Conenete

h %axa $lshcw\6‘tk

o ™20 onnete, Fek = 20 ™fa . _%
. | 2 = jo ‘o 12
For il ek, £ = 250 MR o
g torwile Sbrangth o} sbeel one equ 5006&.
Compramive 8 N “’ué

Bk {on cwonoeke, tarale i’:’\m\éﬂ‘v W appnox. 57 corpruive e,

Go MOT\C’. Q,Conowcak

3pom \)w\l.dk’*”é% bf\AoLéOA Qj:c, ane. -

w{)cw\n, wws%-r\u,ckd wo th 8JChuuc)cw\oul, gteel .

R, P" P Comolnudiom . q
£ m,c)CCDW ob g ckune. con be con\p\.efceci ﬂwck\d.

O ol,{%{m}%oﬁ’\,

('l

g
(o]
T
FAYAYAVA

mLT 4 el
e @Wﬁl’b mmmm[/ o WWW.GATENOTES.IN
°% elon aktov. = .CiL_ x 100
o ‘A .
°/ C%lo“%&ﬁow > 15 o/o"'> @—uo‘ilﬁ/ TY\CUE'@\:{,OJL .
5% — 15 %, —égn%@\mam moybq?\}xal,.
£ 5% _-5"}8 e onatonial,

gm 2hoel , °/, eloﬂrgo/ﬁoﬂ— >20°/D. Shouxs ?uam oﬂ 'ﬁmLcU\o_

(541 marks)



WWW.GATENOTES.IN )
WWW.GATENOTES.IN

v 100% _3971cu? volue (wcge ucxbke,)’__
Cooning kel vevaborne  com be  dism antled.
omd TaUb Gk \L&L._QY\OH\W\. Q{PP’L.LCOJ:T()’*\ with  100%,. &"Umé‘u»z
wiy Ovenalk condbnuckion  wt W leme,

Cat ol Cokerioh, ook of momn powsen, o~ u{)
rooa rrtenoame, dhbmm’\‘ﬂif\é 0?5'7 Ctc ove é\\aa?@t
(VitY al TR quaks & neliability - ]
b g gueliy K Ealdy nonms
’\(\/or\l-o’wxéS ghnerd  mekhod Fos ( =3 Jo1 conmnate
" I R A s ﬁel 3{:@,@{;

Livnit  Srake @@(?jn Partial 80%&:3 Gack o,

<= 1.5 %@L connete
= .5 %en a{,—%l)

Horsen vo.b.kozsl OE FOS , P.S.F {)9?\ steel ane Lecounre B o
{)awona Pnoo{ukok.',’. q},wu{,c% cowl:nol, “ pno peA ond  unntoinities

oNe Lors .

* @on}\mtm ond. "Pncmcmm to  coteh J@Lruz_ ane. the “‘two
s rdrooeest 0gqat ob gheel oa'\wpomzd, to  tonowete Jy make themn

SAwve o %\I\Q, 7\%13\7‘5\“‘\%; v SN QJI/FQ,ML\}Q an\
COM\ESL :

Ernall Yo Photphono us.
gﬂm + 0{ T gi)\i,c,o'n
(>d8%) Conb O; SMomna an ese ,
0. 1—981.1 '
, eh\OW\;L\,L:W\. —

* Jickel &} Ghmwm contert v e W Frainlers ?&eol(ji)wa |

*t ambli— conosive  PTOP enbles




{}

Qo QO

mﬂ')

O Q0 0O«

o 0O 0

N
o’

e

L CCO0O0O0OQO0OO0O0OCCOCOCOOU

e
s \‘“\’/

—> M Ehamicak "4)710}9@71"3&@8 Tm?oox—beri La Conbon. )

G Jiekd Wﬂéﬁ»

(o AU mocte +ersile . 8{—7&%@’\%
iy FHandoners

av @‘woﬁ ‘*’a: .

w Tw got.tj'\\nm .

Corbon oot ¢ 0:28% T 7 £y = 250 MPa.

..%

Mad gtoel wsed W

0.27% —> 1= 350 M

GIQM'Lk\'«Ca\ﬁTO’Y\ ob Preel (bowed oM Conboon. C:OWECWF‘)

) oo Conbum gbeel.
Qv Me divcrn Conboon gled .— 0.25 to 0:6%
L\'i'\,)%al\\_ e())\bO'T\ M —_— Ové ”tO "\%

— .04 to 0:25%

RCC  COMEETLLULCALOMS &b Mﬁh@l@meﬁ‘ﬂk Loww
(Fe @50, 0.25%) o N steel bu;wg construdbron, COVbon

Shrunck unak x\jexz,\ et

Lorsle steels  harmen  ekc. —> Med iumn  Cavbor

Rols, @w; (e 4'5, 0.27%)

| Fone "’“MC’*‘"@

A

Yools > A\l , P‘”\C]“% ok, —> High Cavbon

wonvent T &te\d 8{77\-@*‘5‘3}\ (/)
High Carbon Steel _ Ubirmate teraile akm&iﬂ» AR}
| Hondmners ol dbeel |

A Cou\l) on

Low Carbon Steel. |
@ Hondrure st Le lemon o

irprove w@(daknb:{a .

Stvain _cftl__x 100 )= GQMWL»J@ g oy voma, |

‘o da'r\q'w&c 3, 'Lm?acl: Lo cols




—> Ge'n enal Clags'u.éica-ﬁmm:

() q%e\,Y\ISOhoLhé Fbeelz, 1— wnred ax nelnferce et im
| RGE comsbructiond.

Fe 250, Fe 415, Fe S00 otc
Steel. A R_ Yield Strength (MPa)
Li() ,g‘l:nuc)c‘w\ol X‘{X’P/IA i— uuse,a‘. [02% 6{‘@@). bu,\z,ouﬂéy ox\oL L‘m/xdaa,

coratau ckronra -

' Fe 40, Fe 540, Fe 570 okc. |
A

Sheel . U lmate “ensile S{:\f@\aﬂx (MPQ_).
Jor weild  ved, £y =250 PR

w =415 ™MPa,

- Codes & S\‘Eahda’nds_

ga,u\unu ‘OJD oLoL corstnu cbtons. oo "
@ambg’\mnco, oby eocuﬁi*hé bz,a:louné&. bowid. ﬁ@‘ ‘
Resconchar I vertow publicakions: CODE  ~fevmudodtion |

Igsb — 1962 (15%)

: Code ofl Pno@%‘ts@, L
' :@ 18 goo

1924 (2"‘1) WSND wse of 8’67\uc;\'u7\a[ gteel |
2007 (37\&) LSD n (jenoyxo& bWLdi“ZS corstract -

@ Is &§715: ’92‘3:1-(9%@ Pomh) : ¢ode oé Paauﬁbé. %3721 o(uign
loads o bmw&jg'" 8 shuckun
® 1S Abomd. Book Novi1

:a)wex’\,(j\'\‘b /nwnfwkﬁé mczboi
(Steel —tolles) 5

b) cls arad. : o

&) nadud _OB 5,31\&&0715
d) Yo ctron vmodulns.



f
N

-

-

& D

OO0 0000000

#
o

N

Q0000

£

W .

CCcCoOoo000QO0O0

C

r~
\mer’

o
{

P N

! .

> Rolled Feel Sections | Lr -
B BNed 8beel  I-Secktons ot I bearas.

ay /Rougd gteol . c}\awww;&L 3 e cAOMS. 6. Corine O{)
(o RoWed gbeel  Jee ZQQ)(TUM o T-bors gmow—‘c‘ﬁ
' . Sc: Shean centre. (¢
(o) Rolled  gteel om&bz ge O T4 - y Covime. of Jle Qg
w ndian  Promdend Fube  secktoms. e
Q) /‘EOMQCL 84566!.« bQM | 1 (M\hoh /P\'mC,\qu
i Roll ed gkeel P\ake& CG\ web Axis)
@it Rolled 9ol Fhocte Z——-—%—--——\-_Z
SC “
oo Retled, - sbecl fate - (Majon
) ?o\kei gbeel 3%7\/\‘)8 o= — ) “{'\ ’Pnnc\P:;cL
P A Pm(e*:
Jn N o CA OJL X «M.ruvrvv\(_:f,“c _
% 22 o — Oa i T -Section on ls Zim_g

veone. (Dending @) . N

2 Y
I'ZZ = & Ol.A z\i —
X AP hen ov\% +namnarense. loads act | ~z

on a mo&av\éulm\ Leann | behd,khé will be

bouk 2% s - 2 Lzz Zlnowhi Le Y™one, ge’\ this oLQPHi 06

beor~ U inoeoweds
g.[) Llatorok loadse aloo adi on the bearn, thaow woill Ge
.bcdemé Qbowb y- & acn a3 weld . §n Uwob cane , ordAh of beawn

w

\A IOJ\AO mme.tu;aol,
_x_ An I- 3Q0bcgv\ moa, “be M&“f\w&d ab :

ISLB 500 @ 735-6 N/m (x5 kyf )

o-F T —3ectiori = 500 mm

Beno\nzg S’O!CSS Shear Stress
Db,

/ X qO —QZ"/; /Be»d.n. hég shhars ol be
+taken ba/ F(anaes
i X ﬂb-) g hean Lya« web |




e-}?ﬂve ‘?\‘jPQS Of I- sections;

@ 1STB  — Indion  Frandand Gumion By

@ ISLB — Pmdian Lrandand, Z%D«% Wei Beora

@y I1Sms Srdian Feorndond,. Wediwm ’W@;ﬂ)ft. Fearrs
v 16WB  — Indiam Frandond Wide %’Lamaa Bearna
® \She  — dnokiovn  From oland., meam?g beams. Beama

(Marc . depth 1= 600 mm)

—X—'g‘;ec,toxl l“Sec)dfon:
1S8s¢ G dioan ?Jmmdw\i Column  Teckion

(Mosce .- OKQPUL - 250 mm)

% ISLB & I5MB one wsed o Hoon beerrna | Z é//"t""“e/
Y o~ (cmb)
T Raul
AN [ , Ll
. . L_J s
] )
’ J\ S N C(v;af:vy Laenal locols ack on it
;o g, o (7% I

) IYY(ISWB) > Lyy (1sLe/1s0B/18HB) N—steel coluvnn .

O stanking of dnelley,
S Iswp % wad, )

._.90 INULEaAR. \ W Sorndim es o/\womhe,{ Xe—ubcom one. also

to the K(om & Izz Ob charmel. ———

8@{)&0’?\ UJ\\A/ QO{O(J ‘b H\,e, IYY QB ' U | |
T geckkom. S |

geoﬁo*nok wuzq & Aad s 06 55’7‘“}6‘““‘ ‘{Q\.ISH@ one.
ey cow\?rﬂwa _b cown-\a—m;;aarb%

em\ml Lood Coaxr@v‘(\a, Capacx\d Py = TTEI _ *n-g Ar
11 R



o~ ~
— -

Ay
"ot —

C.

[

COCO0O0Q00000C00C0O0OC0COCC00D0OO0O0OO0OOODOLODOCOOODO

gackove o sk e

PCY = _T?EF\ — T%EP\ \ = L @
O ’
(pc‘f)zz = —'TZE'L\  ,' (p"")w = TTZEA
g U
\"?_Z_ = I:Z ; YH& = IYP\\/ _.__> Yzz > Y&]a»

(Per)en > (Rer )33,.

Colurmrs e dﬂhan&ot '&B’L Q)cv)\‘jé/ o~ {)mLou\g_ wilh be a/LovB
Ypoowen, golid dnmkar  Seckiorns o hollow cnaulon
Kbicdaont célumn secktora, So ISHE wedh

\/—\/ AOCAD 5

:‘&n, Slder sbn udtoms.
. % In the wuam(je., Skrers = P
~ bxb ¢,
be” TTT Jor.  bhe weldy o = P
W A ot S
&T{w@z Az be >tw , s conce, Occuns i web.
— J A ~ ad S, (,oe,b mLPpl;m Jno.LLMJLQ. mc«g occpn .

S ol w inoeobed i filety  to aveildd e C’O'Y\CGY\"}IWO"Y\.



—_— el‘lomme,l on C — Kections

@lﬁ chavmed  secttore m(:éj be d@fénwt-qo( ol Sc

1SLC 350 @ 3%30.6 N/m

=

—

Z

Bepth o}y chamned = 350 mo W@Lﬁk‘f pen Mnm'a IR (T

X (I zz)ckomne& < C[zz )I—Se,c:\:io'h_

= 5806 N/ G s ke

, e
2. chommed  fecttons ane M@L;,Utami Loaouhegj Uke

Urrtels ?\oo{) PULT\LLM~ H(wm

V&

777

(H—f—WCOSQ) Comse MOMent _g,bowb‘ rmojon asina (Z-

wWeind  cauwe moment about minent aaia (4-y)

-~ c_wﬂaﬂr&d& 2ec}(TOY\A Cone wed "6971 U(-jq'\'l: loads ax B moere

CCONONTAL al  Hham _‘L—'Qo,c)d:om :

% Charmel ,f@t'x-oﬁ ore ahto owed an Built —up  Colurmn testion

y
P w— 1
pd ) | . z
- —
, Y
face —to— —Po.c,e,

x ggjp@,s of Chormel Kections.

7

[

| pre—

Bm—

i)ackv —to— bagk

— gﬁ&a«m ﬂramokami éww»e’x Channels.

G 187¢C
' gkt Channels.
Gy ISLc - dn don Promdand ‘% am% »
Giv 1S ™me , Medunm wt: cham wotbh aloPLY‘é{(‘—“
vy 1€™mCEp . Medium wk. e homed cotth pw\ab(wL -%L(a

o ISGC, gw&b Chamrels.



lr‘m“. ,.4-15
e ws? | wed p?

o

b

x ScC W Pc9fm“\7 H’\hoc@'\\ whioh esu ot “b’\o‘/*\bbel dhewn  (oad,

st acks ‘»h H\/G’LQ— w to be no ‘Emw"“a on. tonston. (Becb'von
W 1;&66(1—60{, o B O'“B)

5 g'% 8.»\/@7\ omb . A fadcon o am 06 %mmw&% ooout

both,  the principak asces, SC & coinciclant W o o) o fkiom

x Q.{) 5’1v@*\ reckrove W Zamm@bmf— olsout one  a@xka, Sc wild Le,

Yogs o 0 YTy

Open Section lo})e:r\ SedBONS

44 loodh adte at o powit digbererst  from SC)—b(US'wJ(;mﬁ Mo M ent-
W Sy :

(I AVIAV -1

e yw
\l’ SR K
Shearn  #bww , g = VAY It H
I.b <_Lﬁ’ﬁjv
h

H I Hs 4

: N |
I M=we - Hh

*4% W ochs %hmtﬂ'k SC, the meb_morment wWl sediced, . »
£ 0w oaske at a differert poost dom S¢, We will be clodkan
will olso be. Fha will nowease the neb momentt

omd,  Hh

=

P —

gl\z, PW'C o{) ow»glz AAq,ot'con:

o Irz nowosel
b) Tyy  inoweoses A 1

d) makor |oad. pasd Hﬁ\:ouak se.




_ 74“316 Kectiom s (on L Section

Yy .
‘*04"\012. secktons  ane  wsaed aa. leg j}N ’y /Cmuﬁon
Forut (Com/PMALO’Y\) mer berw \\\i’/’ prliniol;ci“ﬁ_)
' ' v cG
o tie (—temtm)' rmermbens W z . ) / [\T\ T
‘71006 Aruns, bulk u@ colusmes . © N
otc sc dé\/ ﬁx

bnacin . . .
5 S/ | N\

gy r© 3 ° v
N (4.—.. o /\ ;LQ:ZPZL‘
N 7 (tie) , '
\5%/ o [[3 | :ﬂ | -
\xé/ |
rd \§
DN oty

% ‘ﬂknec'}_ %pez o{) \74-n
. __:a]g u,oj. 04@\'%
> @%gv\mbed as. ISEA &1 ISA.
6: ISEA 10O X100 X10 .
s enccolhent At mem bong

ISEA \ooxpox[_o_ ISA  125X75X10 .

A= 1902 mnt

A =1903 mnd
Yo = 89 mm~. vy = o

rd
Au '
9’9 J’Y\oha'r\ K-L—aw\o(mot Bons

FURD RY
W) g‘ho(kam. g—l-cwxo(,ono( /Pmrr\oL @ 0N
@Mgnojbed/ as - ISRO 20 O

3 7 vets, bolKe, oooiobm(% nodas.
U 4Y\0LLOWL Fromalond gq/u.oow, Bors.

@esu(ﬂmmteot as 1SSQ 50




©CC00CC

¢

~ -
&*-/‘ -

o~
¢
g

CoCoo0cC

_ dndiom  Frandand  Jube  Jection O
o @edjmém Hollows  Heckroma. (Rus)
ib gcwcmo, Allow Keckkons (SHS)
G Cincakon.  Hollow Goctiong (CHS)

Y
W
i
_| _
y4 Z /
l\ SHs CHS
- RHS
o, | _
30 wi,b‘xz‘bowwt —L—W‘LWWL LOU\OQM +ubulor  geckions are ™M ost:
Q%‘udlexrb-
(POLCUI 'YY\O’\’Y\G,Y\“E' OE Lha}'\kxg, 5 IP = JToa = IZZ, + I},’é
T =& | (Izz & Iﬂa’ wuz,vené
T | |  tubudon
7 ' Lomﬂe/ ‘h&’k
T’-“%xi)‘ (lep) S’Qo{ior\_)
NOTE:

7 Slu, wa foctiom. o ecomomicald  fecdkton .6971 ol G
Jolid Covndon  gedion. o holow  nudon fectrom .

it o savme uoe;@\f{? (cls orec) )%olto@ Covwhkor  feckion.  will
Pnov&aLL MGM N Ve TN o{l) Wm thon  folid  cncukert  geckiom.
H.cos will provide higlen  comeprosive 2brengfl o

Yonce .
S.C5
: Q @ Por = L TTZElsz
1> 12
Yocs < YHes ., = P e
oon reckiome Thowing ggmmmekdy  obowr bolh the aca,

b@(\ol,t.@ Wl be  about Yhe s ol gé N, @,8‘ |
oY  fedroms wHch  ane Kéwmxmc aboo LA Oﬂ'v&j ohe s,
\,@qd,ma Wil be aboud bt acca ol gzjmr\'\@l:-)\d, Pl oo ol
nororm ak Yo bhe amia of  fgmetTu,



| — Jrndoon Sran dand — Floks

- Ao Lrormdoand Plkes (udhem + 55 wmm),
@—wta'v\,od?ei oy ISPL
| %:- ISPL 2000 X000 X 10 mr

o‘fv\ XY L = o2ovo

Proodth B =1000
Jhickmavk +t =10

S gnokion’\ - Framdord Kheety (w’\rxan + < Smm)

@@Zﬁmaﬁ‘@t o }lSSH :

%; ISSH 1000 X 600 X2 mre:
'—j = 1000
B = coo
t+ =2

' (oo\éﬂ\ '—{':>/5~n,,m)'
@'Uatd“(\ayb‘go(, as. ISF -

e e "r V lAtho B-—-\o‘o.mrvﬂ‘
| 3. 100 1sF 10 & too /ET 4 =10 mm




o QO

-

C e o d o

Y
S’

' &,
\J/ Y ood. | +ﬂwl)md L“ét gheel fectioms @

4o  bhe (o'ncn@t@, 60“”“\40‘7&0“ wh  be 'kﬁl\_‘
B ok bearin Sbnemgth, oﬁ comoneke s 0

0-6 ek . 6 ﬁ “’8
go Plaj:a& oone u/b_QO/L .

’Baon'ma S%w\seaaﬁ on PLovbagzLPB 0.6 £
X

1sP

concrebe.

Bearing Strength =0:6 fk

M4 = £ (2z)
@—wﬁm O TheRT shouwld, be JMOW?JL Hhon
the wlirmote bmo(mé oA et m/’vé'ﬂa on. th

racthaRR\ e Jo inveare the M4, Tz volue
- A nceoaed "Y‘aki"ﬂé s Y-J o% L H- wp
T -gocktorvd  with “})LL‘M’\ aah p\m{;u,

@8\-\@3& orne  uned osn  coveringg
® Glofe one wned. b 1&%*\63 amal boﬂ:e,m '{)9?1. bmbe-_uf, ol

S—E—y wek wyal S‘\?ee,\. VS, Al LM 1ML LY

?}M’i@@ - Pveal - Aldmnin T

@QN?% - (P&R"’%"PS) Ps = 7850 kgl = - R = 2700 kq foé
(yowv\é,z o dbedind Ec = 2x10° MPa Eq=01x10° MPa.
( Bax —%— ES)
Coalfhetrent % X5 =12x166/° ] Ha = 23’“6'6/%,
Ejkzmmak encpaTBioM.. - VAN
) <§‘E7\.Q:'\n% > (X%hfm (é;dv
U™ AL sedtons weig™ i uckunal
theel fodtiong

Py = TI‘iE!{\ '———> "%?m bﬁ%—w" (-O';'Y\Pf\_QM‘l)/e Loo\gu) Al gactcon
Q ‘)2 howe, "mohe chamees ol (’%k\kﬂg.



AL W mot wedh W cvil wonstiaction applic oo g,
Bt o0 amnopame  condmuckivre, AL W wsed on weight G
wore  brnpontat ponavmeke thore  Aonodpace  tnttructors
L moimlor, space  ghrudbunes make we ol Al

b Al fediony e MO wom®ive neaidbanmt Hhan
ghrockunak el decktomy, Henee  marntenomce W\ozj La lestar,
Jor Al tecdkors |

- Method of Design .
iy “Wonking Frnese Method (ws M) — Fos
i Ul ate Lood. «@esidn (ULD) — Load, Factor
i ;Qmpc ' Shate 9@3% (LSD) — Ponbiod Balely Fackon

Fog = Yield stron
wonk'wa gEness

Locol - gadron = ulbimate Load.
cOOnkL'na Laad, -

";;U{, §% v gagbon,_. X‘LLQ’ O {}e’l load ame(,
Pesittal  Sopety I mw:gﬂ ey

@c@”%tg'h Uy Lased on cmr\a,ggtg 06 -
ad @’Qﬂa’h gortui. — gheoa 79(99»0@ & andial ﬂoﬂtw.
GL %ﬁ“ wéﬁ@m‘—— —hui&k'ﬂmé momexty & beﬂ'\diﬁd MO o5,
® @a}otg«i w dore - 1o obtoan :
o Frope (%I Wﬁf’"ﬂ)l
b g'%e (23: ISroB 400) .
Q"L'\)eo“hegb'coﬁrg d&*&ku |
C @Wiam ﬁgquknameﬁh :
0> - Articipoted boaats.
@) Delle ckion o be
Qi chmom/icaL fe ko
. ¥ile gpan. '




Tw

s Aug,
rsory = Working Stress Method : (WsM)
&
~ P: anopenﬁonoM'\zj Lomuis
(3 + o elortic Uit
O - . on uield peoint:
N Yoz uppen gield pout
5 ¢ 2 lowen éju@(@t Po{ﬁb.
0 Yy ¢ P\aajdo éielouwa
O U : wlbivrnoke gbrnow poivsh .
O [ e ' = > £: ,Bmw, stners joovrvb—
o ’ Stvoun —> 6
G . Plaske gtnoamn & 10 to 1s trma ee, |
(} C)e s Q,lOJD%.CC oo . | -
O
NOTES:
O3

» lneon olostic rrebhod 06 ol%iﬂfh/.% thois

® WS o} dzoig™
med, thed btho  striem wghain vooued

me)d\od,, kW MU‘

7
o

g Ureoon  upto 6»@(;1 ponyt -

O ® §n Wsm o darig™s the snow @ membadl due 4o vonous

O w@xl@cf\é \oods s we”\l&/w\é locck  Combinakions onw 4o be wvolctred,
O Dl e called ’\/\fonkzwg. Fhnoss’.

O ® Fon quGg?% N ghruck anedl memboy, sbrnames due to waniows
O m\_(,mg lacd, wmbinadtons ot be et tham ot equal 4o
O -Po)wwwt‘w vakue ol gbromer Dpinsible stnom 4 o drockion
N A

o ® Desi 5 / M%Me,mcw‘c %«9’1 8 o«,%e?@ :

o i We"“““(")’ goners  due 0 DL+ LL K Porimilble ghnans
O m) AWorkima  strnes due F0 DL LWL € Porminilble  ghmou.

O Gy wmng ghrors  due o DL+ LL—\—WL\<1-33>< Povenirsile, ghron

(\{5 ® 2%?}% Y\mw\,v wsed VY’\, WSN) O%) OLQ,éL(:ﬂ'YL w FDS.
@ Fos = yield gtnom
(\‘ ' . wonlﬁ\jﬂr\g gners. :




® W5 meoulls Ui unaomomic  gockiong s mem\tfb_
sthers W a spackon o} 61@@( sorers. s prosent coda mOmmm
it Froke Q%i(j'f\. U

._% Limit State ’Des\STL

'4)) ‘;C,ML‘{? g'{:od:e 06 83531@3\6-6}‘) .
0V Lt Fhate o} gmwgmu\a .

Lot  Fhoke o)\ Frematho L im Fode o{) Joroicealsil
[8)
(tension) .

— s%mv\dofdm (08%“5{‘ 6“’***“ — otel{te.cﬁcon N d%mmyﬁnn‘ g
S ‘ftélkﬁnkn,)\’” ﬂ@ bec?w ) _ vilsaklony B

OVE YN _) o

(retaining wall) o

'bk)- -— %u\e, ot

- gm&am gnrd

® @'%Lén mmcﬁb& 1((97\ 9cdbe:}a.
39%'&8"(\ ackkore (Sa) £ @—e/nah &Jmemgdp (Rd)

® Dosign acbion (84) ;- oLg/s'\an vohuwesr Ofy intenad  {encag (SF &
NS aoigm rmomentt (8™ & T) due tr

'® PDest " ofomoL,I:oL = o PoﬂbcouL Sa%da ﬁo.a{;@n on load. {)ao&-m

%’mutoi\dleot loact X c:\\ano.a(:-m/s\zc, ’\/oacu

Fa = i X c,r\'\w\a»werv'»zj,dg [Oc«]t&

. @ . gl +h (R '. = (’,'\xwxa,m{lc sbnength
@ \,8’\"\_ 8 m’Y\g ( d') Pw{h’d ga,he‘%, 6&0‘5'8"1, (VY8 (7{@6@%&\"\(9. 60.07(7071, (Ym

Rentsbomes J(,w*rm (@‘) pantiod tadely ﬂwm %MMJU'
— Yields 24.—7\1,7\517& o =110 |
— bucklemy s%r‘wg%,?(mo = 1,10
— wrodte tersile #rength, ¥t = 125 -



O Q0 2 O O

£
o’

COO00CO0C0O0C 0

“w 00O O 0

“w OO O

oo

o

{ '
!

{

[

.@A lood  fackon ot o podtad safely  facton (W)

[0

gm- 8%712;8‘5‘\/ Uit gbote &

ZLood, et load e binakion” | Yl_ |
PL  + LL | )
b+ wu .5
DL+ LL +wiL 12,




2@'4:‘“ Ayg,

THURSDA\/ .
| 2. BOLTED CONNECTIONS
RfVe“’:: i
o6 )
=64, o oH
o.;k ¢ &~ Head. L \e
7]('
. s Shank ,—Shank b
& —> —
e R ¥:)
, S‘hap Head, or - Ran Head. FLOCt COL’A‘Ysz,Y‘
Round Head TRivet. o R"VC‘?"' Shank  rivet
i: | GY'\pp:@\'\i‘hh Nominal Diwm eter (p) :
ofF Rivet .
TV JT g+ w the iamekon 06 rivet Le
T Mvc'/bl:\‘mé PTLOGQAA~ SL‘:T W fovna o 2ot
— d K- O{NW'YY\ijcﬁ)\ , b
< Die Effective Dicnoter on GYoss Diawneken(d
YIS

4+ ook ol Mivek %{@L Riveb
prewmetic process which w4 akro lavre oa dia -
rivet ol (d) |

d = (]S + 1.5 vl (uo’\wﬁ‘\, ¢\<25mm)

= ¢ + 20 ™™ (when @ >25 vam )
diarnekon of nivet hola |

- Bolt & BOHTimg:

£ head,

o Head

r—_—j Q/—S&ee\ Waske’ki

—=

Grip length of

q—> b
= Shonk : '7F-H; (g)

. kc'j N Nut -
}-H\Veowlzd, o
pmrt{or\.

Qbole diameoton > 110 3mm —H\o;n‘ shamk diam aken




C

LD 0

B ->Types of Boks :

OOO@O@O@O@_GOQOOOQQQQQOQCDOGDQQ

\74' bott maa be oLu‘\ahwbegL ask s /( o)
| Z}\o\:hk OliQ’\’\"\Q}cQ?L

—
',Fd * Al:___tengax ob Lok

'
:

s opetruce e

s/

B

) (l/l,hﬁ‘wv'vﬂxeo(, Fotts /Oxdkﬂm,a/,}?’ouék / Black Lobta-

ao %5% S%Mhé’tk gmc‘hm 8mp bols (HSEG bobtb]
i M“JGLM’\.\LOL bolts / Black both /Ohoblhoma botty -

Eguone on an Neool ﬂ\q,PQg.
— Diavnaken Ol) botb MG/JJO\ML i mankek 1 Smm - 36 mm o

o(gp‘:agmoabeo(, ab hS"b ™36. However ™ot OommcmLa woed. ones o

M16, M20, 24, M30,
— Jhose boltn ane necovmendel to une in whmo&m WGhaoh o
8@&‘6‘0 shakic oods amd alro M@L_ W Secomo{wa ek anay
g as- Pu:\-\A.M ,bmw‘ma, embens | teraton. o mpresion  memben
i OO truasset.
_Ahore one Ot necommendsd P sudktoed tonmaeckions VNN
S a%mm Loooks omel irpock oeds.
— Meromicak 'PM’P@AHZ& of thew Lot ane _Bped}ybd wibh, grade ¢
PﬁoP@;x%\// clase. | |

Grode 46 to Grade &g ore aveilokle im  monkeb
Uowenen, moth tomgmonly.  wed ome b, Cormection with
bhe “hedp o} Wlock Lol ot umbininhed, bolb s ea,_w bean;%
v . g g AT 0 won

" conmea o | | v 0:6 '= ﬁ_b_
_t_uTs yb =0.6x400
100 = 240 MPq .

—Cub = 4-00 MPoL




Done 8e7tb‘bmmh’\€d:ed, ’d\houﬁk i:e,cm;nma sbrian (gom;‘),\mwe)_

. the \,b %e %\A‘) Lemaﬁv W mone (e?) | e/ccgﬁ{rhic,ta wold
be wone amd bolt  man Jal due 4o demion eaimed b
the momott (M =Pxe). |

oo Grip gty o el g
Fhok diamoten _ | 4

7{.,‘,3% S‘bneﬁé%:)y gmd:i‘om. gntp -‘;BoHrs;_ (Msre 50&5)_‘
— Moste Q({qomr\ e e combcm 8£e,el on '\V@% tornile

Hnogth  Jtecl | | iR e
’ \]r \|r \l« \l/ \L \L )
[Tovque Wrench < ‘ </
] (mea\qw'\ml clevice). N .
e R
4—- 1 I N .
' . < ; A
A H
L] L] Feictional *\/Pe Connections
(Non slip type omnestions ) |

| /Pno.ob Loo\d‘ < Vielol z%ruaqg;dx o}y a bobt-

— gm@le, 1095 ~129s .
g UTs Fub = 1040 MR

N Fyb = 940 ™Pa,

25h Pug,

morosy > Cass ification  of
=b\/ +he _BoH:":

'BoHveoL Corme ction. Based ov Fovee. expevienced.

® Shean cormecttons
@ CJQ,’Y\A';.OY\_ oNne.cHoms

@ Covalbred, Bhaoon omnd, teraion tommeshon .




CCCCO0OO0 00000000000 CCCO0O0OLOU0O0LO0O0O0OOLLOCOOOCl

Ly
<= ! > l | - N 1
g qF § 1 Y {
Sheav Convectiorn
L.
& g \ » Homao,v Conmnection,
VH N S '
—TQDCOSQ
N> | -
Psne
—9%13@,5 of Shear Conneckionss
LO“P Covrmechom,  Budr cormection /-
]
gt%vhl\rcovm Fouble covan
{Bud’j? Conmetkiovn bukt™ conmechion RO P\é'ber cover p]acbe.-
N o | vty | T . T—-—' ‘
" | ] Tel i 1l | |
o ' | T
| - L Q
" @) | o ‘I‘ ,
' 'e) ) O
\ |
! ) !
] : O BN O
0 )
) |

.y‘mjlz. @O‘TE‘QQL 57&\5’1_&\ eaveh

" ok Connacti
gt 3\L /BDLQOL %0&? neeRen: ButtE tonrection,

caver pake. Main plate

| ) e

| | 1125

] I 0 o TT

Double. &HT@L Drouble Cover ’Bw&: co e Giom.




NOTES:
@g-k [V o(u‘\ha/b\e, to  wse dowsle covern b utt conme cHom. Z)“’-
Ng)ollp ua'v& noosONAT ,

4} 9r\ doudfle wuen Ludlty wwareskion, c6 o} locd S Ohe
,GOM\M@L membon q@‘-@ ith  CG O%) locd, ™ anobhon omneck
rmerabon . Hena amneckco™ O Qg“”- .k\om MO 5 Whencas
ccconbmacy  Oh aloak owd o lap commecion & sinde e
bud%‘ m@O&OWL -

(i Noymn ol oo couPa,cﬁ'a O'S bott doulsle wver. Luth-
C,o?w\/z,(/JCLOY\, (2 "o 0% 3w ]OLW,) b twice the Y\OM\’\&A ghean
Capacky o botk wn  lap wennedhon o “"‘h("w)‘ bott tome
RN Qpecl_gmﬁmﬁs Lor Bohed Connections :

No: o} botts , . = g}eb\qm loaol.

%—u'n&i\?mﬂ»o
S

— Bolks ore tO be morraad, M Xw?cak{ke Podo{:mn:

_ 0\) Chain f})o:b{re)\?\, . 1 T 1.
b) ,g—b—oga,w\,d Pt&ﬁ?@\h_ ] el
5o
¢) Blorhond Pazbﬁehm_ 10 0 O ':L
& ! 0 0 p o) -
— B, 8%@@ end dixstamca, Qoge, dusbanca, ; o O O J’

iomeken ol bott hole.

[

— — r— [

1 S S
l ]
37_ ] 1_' [_:J l_\_‘
Bott lines Ed'
—< 5 Ee9e
llé_ :_ o— “O-—\'(—@‘— 0 __;_I\/ distance

@) b 0~ -6 -G - O—|
I

| ijiij{;’:‘jgg

> = S K
Pivch (p) OEQZKL Epee End distance

—— N . L




A4

O.

o Q0

(”ﬁ

\

0 Q0O 0

00000

.
w

{

e 0O

e
W

Q0 C 00O 0O 0OC

o 0o

.rPrL—d\: 45w the ¢le dstonce blw  two azy&@an{x Ootts

(3 s

rreos b ol ?@mmktei 0 the doeckon o~6 a lad m & vrnem ben

Ton wide  plakey, & 3 cle elidomee bl o méj‘awe bola
neosun el almma, \oma’ck' oh mmotcon |

o % Bicmeten of Bolt Qole <

O\,Q = d + 1.0 ( 12Zrmm A< 14 mm)

= d+ 20 mm (16mm < dg 24mm) y;xogé
| | %&g&w«@'@@
= 4+ 30 mm ( d >27 mm)‘ $°&§\‘°“‘%egi@°+
. | . ’ > 3?3 5 cP A4

&7 N

Sk ok, O\AO\’YY‘\G)C'Q}L OB bo %2 o &«;} ° Qﬁi;q\"\’

C7L —> &Q\ ..ééy%o‘o&b’z;\oo
¢ o Tie

91%8'“ | g{_mejtk o} Lot pn Pb)cok
— @@am Sl:mna—’vk. % Ploota pr PLJGCJ\.

5 /Vhwimwm P“}co}\,) Pwm { 2.5 X Bkomk o(loume)ceh 06 bol;t.
Pran £ 25 d .

X Mmdwm ' ’P‘T‘TO')’\:, P.mM =12t oo 200%1« (UQ'LVLJ\(N@;L w le
_ Fn omp. Temben
. >
= 165 1 200 ™ (Whidhamon W Loxg
~$r bErAlon. mamly

+ — brickmaers o%) o ommeckad v beA,

Prin < B €& Pmox.

e go\,c,l-ot'na, %O&S oL %'L'C}\' (BDHTS

when  Po> Bna : : '

-
- :- 1 — ‘E er D OCCUnt. go owoicl thy

oor\L Pmu\-\: the whsUDP 670k o
mearnbor from bue M’a«

00 0
00 0
[+
000

i
l
}
|
\




Jon P\oobus: o
Moscivamrm plich o meﬁ: o skch bl
- P.. ax = 32F & 300 mm (whichworn u Lo, wohen ploctes
| | ane ot vxpded 0 weathe
— b S 200 e (w%cf\\weﬁ w s when plo:;bu
| ane web expoted bo  weakhor)

o Ok"ndhb'ﬁ L
® PmO\xl ,)Q 600 W\rr\,. (“k&’t (OW\!')I\Q}\A‘I\‘OY\ T\'\Q)’V\b@)}_)
® Pmooc"\_); 1060 mm (%e’t tersion membex.

- Yauge (9)

4—{; W H\,c cle d;k,a)cancg.: bl\gfhuo agga&ﬁ bobtz
mecsunead Moromol to the . duoeston o) oo ‘e @ memben
ot e dikamce blw  two a.%m“*»‘ bolt Lires.
* Conel | OLLS[:GW\CJL -
St w diskomee,  blwo  comtre of bott hele” 4o
the neanart odge. oy a e, Mamber 01 covan Plavbo,_ ™easuned.

X foffe @‘L(SL—OCY\C,Q
‘ B w oLw\:ow\cL b)uo ceribne. o} batt ola +o Yhe

neonesb edj@ o{) oL POV Y"\U“\b@?\ e’L wven Ploo(:e WM

— Sjo ?ZLWAVCA-@- P?\Q)\;exﬁr blocl Bkkul gmtm of @ WMG@-L
PN 2 eth olurl:mu W Phowckaol, '

Crdin ‘,b’ 1.5 % or(A,ovme/w)\ o[) bolk %Le, (l Sdo)

/.
(/\na.c,{\'\m\lb {LO"W\Q’ cut Q@Q’g) '7‘do Q@?\. )’\a;hgf, {sl,ame_ cuch edqy




L —
o
Cow a0

@ O 00 Q0

ORLORS

J NDP\7

— Morc. emi/e,o{ﬂe, distance, Crg,= RE E ; €= |25

————
Ial

o connonive A OGN , gmw — 40 v~ + 4L
—65 = dl@(gt 8%7&\%‘5\, o{) o mmd
> Jailunes of Botbed, Conmectioms :
. XL\Q_&K {culuu\cd OB bobts .
* (Be,omfb“f\é BOLLL vNe, oE Loka -
. ﬂean‘ug 6oﬂunc o}, botts -
. @e,w\;kna bcuLW\Q, O%) Plfﬂte
. ge,ouvwﬁ -BO}-L(AJLQ, ol) \DW
. Block gheon B&LL(U\Q' 02) plaobe;
(i)g\am -gmlw\e o() I})oéf

T |

. P<t—
—rub @Q‘ T s ) I — T .
4 L |

/g hoon.  ghremtes one ij@wnaiza(, NN Ployb'e@ flp due ‘o azppbgeo(,
. Ak, *au‘c—y\d SE o the Lolt mqﬁ enccead. Mmormun al

o}, e Lol , Shaoon {)aiLm o bolte Moﬁ LU ar

~orcer NOhar T
ghaon M\Ddcl%
plbe of rrbenfonee

Jalune.  occuns  when  desym acion , P> T P Lup

NN
v @ewwng olarne o -@o'H;s.
- Pl é‘l_ - 3 l
p 2 | rs70 : 3 , —1> P
Fb=570) P, & 3 J

Smxkje' 4.6 Eb =400 MPa)
9}\9_ ko%&)—»mk, 06 bobtt o OIMM oo)\m—\ Pla}ce ma(,l,) be. 2{‘7\08 I~
boorima, The heonily gnaneed,  plake oy oot prom bhe hojdthank  of

the bolb- ,BQ_OJ’\/LY\é {)MLUTLL 0’6 bolt mba not  Occun nn P?La.cb‘tkm mooz{ﬁ?.




Plcdca rr\oa, be &tromg b@a'a,

it Toorin Todonae ot K»Bo\t’c’
a0

Ash = TT_3*; Ash>eg anea o,
shonk
Arb = o‘(&‘n‘ d Anb - net-avea o
“threaded.
PovHon-
Anb

Net secdon
- T ruptune Lailune

Gvoss Soction

gm Zeckt.on («j‘t@b{iﬁg, -{)mlgu\,o_ ace w\,& e Raan, wm[)emm
Ferare doveloped B now onea, T — 4yb.
- doveloped T g =

g$ bott w Zukr) 1o fensiom, —l:eamﬁa/ JomeLz, 'mcnd 0ceU gt thaeads
Poﬂ)a.-m\ '

\/\f@b gq,cbco"f\ N&P},&m 6@&1@7&, QLU wl\nh LOCCLLAAQQ( Fonaend

OLQNQ,LJO Ed oty "’\Ck aneo. ,
! Andb

T b Nt eckton  will not "M“CA-VHO
dafrernalion os & A &Mae,d?ﬂ\, Yo ’Uocamqi chnasd oULOM,

Gy Bearin Galune o& Plate .

r_-:\c:- ¥os (‘R&L=\O4-D I')PQ) (‘/\)\'\&Y\- M“g% ()C)bt ‘bb su,%j' 'tb
L T ko S, lp ey takar plac
. '\rﬁ 40 (s o mPa) dd bolt W\oa, Y™ vy Lorvback

vt ‘P\‘“‘VQ ool Pm medt e,

//_( 9,@41 U\M\\m(, UJL?«"\ lebe, Q

\ - UJC,C'(-k " L\Q CkRLr\a/

o ﬂ@arwrﬂg E;]rou&uﬂ!b 06 'P\wte

'jeomona Aoulww. 06 a le moa O‘OCLUL van bob@ ona
3{7\023@\. tham letﬁ memben. A '

U



'
e’

T

g™

a

o

COC OO QCOCCCOCCC

(S uy

-
- —
00
~
00
N £lat e, -
TG%SSQB} = — %
Plate, | An  (B-2do)b
© © : A oL nean wormeckoon, owia,
o (O I- Mo_ck ghoon {)odlww, R hek gochio
l J hup‘:uuua( +oke. P\Q(L- Bk~

end. distamca SHMM 0"‘6 nek z@ck;oﬂ %up%(,ouz. +oakes P\g,@_,
A0hen botkse one PLM@L ok lomer emol st anme.  Hhom

'\'vwr\ ende  distance ob F 1S €00 ﬁ*‘w’“m o Wock of Plsrbz.
m% fepenot neoo end. ofy  eommedron. gt cam be  eAirminated. 13,_

YW evd  disbvomnce, ,
inw)\*“af

é_@ij =

- @'95‘3“ sbr e“(‘j—a” O]C _(Beanihé ngPQ' Boteed. ea'n’r\e_.oJc'tO’YL (Yd§ )

o) Dasign oo copacly (on) Fhreegth of bolt (Vas)
Vnsh = Nowmanak 8 hason @Pmd% O{) bOH;,

-—@é",‘("“n Anb ~+Ms Asb) :
P =1 ‘ I3

| éSZI\ — | \\r"'—] |
[ |§ ] — | ]
u |

i




EB’QJA\S% S\m.mx S’\?\L’YB‘H’\, 'OE bolt-, Vaep = V.:;\,
' , mb

= Lub

(Mo Ak + DgAgh )

—!(-Tu), = wWhimoke tendle ﬁm«“ﬂéﬂw 0% bott:
nn —> no. o} ghaon planes - wich thread. i{_\)@umv?( shean Plavm.
hg —> hor o}y sheon plames .‘w'\fa‘\,ﬁu\i‘ hoesd. urv%wackxna thecr plome,
 Ad—srominok plome  ghamk onea of bolb = I 42
Aap —> Net Fersle oea = 78% A — b8 il o2,
¥k = Poo“fh&L 3o <y fockore o \)e,cuvmné 13”% {,ou,-
. %m Uomk/;\\op bal,hv\a,
=125 o ke on %L(’/LQL bo\f’bimé

gep\_ 10{) mmcﬁo% N S'LT\J’LL oaveh bat  cormackion.,

L 4 >isd, o
(\,O¥\9J'\. Nh =1 s Mg =0 6o P —
: "(__I T I/ 1
[ -
gen doulstle  coven bukk Lomnmeshkcon.
Npn + N = 2 | [ © o
w}\.&}\_ =1, N =1 &— ' ol - O o
Nn = Ne= O
n 2, g. 0 | R|\2l<_N = Cg>kN
Na=0 > nS =2 ! \ -
" oven looded, bc/ﬂx. due

o \orzj Joih‘b effack -

_@\/\(omz'mou( z\'w.a:n Capo.cf@ ob bott & mcol,'u%LQQL %@2 (O,,g

Omﬂ"t (uol\nfh— b)]Sd) LO% émp bo bt (oor\w,h lg)‘o—o{,) annd. ‘H‘WORQDL;
pookma ptwb@a (w\sﬂv Tpkg > 6 mm)

}V@ns\; :: :E‘“’k_b_. (nh. Anb + Ny P\sb ° - |
5 )$1.) $ '?Pké

¥mb me

(nn Arb +1s r\sb)fm B, 3,,;3




SO0 0 0o 00

O
N’

p

]

T C OO0 QOO0 QOO0 0O00O000O0O0CO

e e U

* %ucj@n ,Aow{.—on \Ae‘?L %o'ra 8}u? bon (:818) @)/)_\m 19>5%
o — 8d ,;1:,@0% vl (1
75 3d+lg SIS i e o bott (lg 6d )
packihj plate,.
L S » T lr—\/i
\ AN, ,F“"“Pks (+bpkg € 6mm).

| -

@Cceh‘\?«ld)@ ond Hhe ™M 6T YT 90 SWR.SVoN H’\afp +°“°k'5’a bom

. vam . +P\<a\< brom. Bk whon %"Pk{j >6 vom, Nad ueton
e bl okomerd - lePké W G“PP\"QOL
% (Reo(u.cﬁ&)n tac)ct)h '&M gl"”ckl}" ?Mk'“"é/ Ploob(’, (Mﬁ\-@’b "Ep]:j > 6o

(?Fké/ = 1.0 — O-O)25+Pg 3 '(Tp)éj s Brickrars e

b & esign GBeom:g stnength of Bolt & Plaske. SR,

@ecmiuna anea. o() bolk = Trdt.

?c,ct (\"\C)LL &&W%Qm_ W hane a ‘{IOZQJLON\QQ, 0.6 T ram, 2moen L —

. becwma, oo & 80% Tdt -

0% Tat = 2.54+ -

JOminol bemﬁ’\a» 3'17?11?8:& O{,. bott amd. P’Lm ,
" Vapb = 2:5 dt.fu ky.

Vaph = Magh _ _ @5t Fu ki
Yrmb Yrmb -

W , the ._ be,omzma/ AQC/%GK B AN wm U{)
' 2, gg_ _oas , Fblr 10 -
o ‘ 4
e 2p ore ewd didome omd pibeh diatome  najpectively messwnsd
posoiel +o B@cmimg Aoeckron.,

Olo —%o&a,mm O& bo t&-




£, = Mmintmum vakueijTS oh bolt (‘pu})) o~ P\o:tg,
- ©) @Qb‘@fn» Ferola %}Qﬂa’é& Oﬁ Po tt, (Tdb)
Thy = \/\(omﬂa,l, 'teMLL!L X%M‘ej‘ﬁx 06 [)ou:

Trb ”*.Anb b < Asb L Kmb

asa Safety thon as b@% oo
Tab = Tab — 004 Anb Fub . Ach. b

Kmb Ymb ~ Xmo '

*9}%\5fn g%mwaﬂ» of Bots (Vab):
Gt i, Sbnength o} o bosed om design bnemsth
oy bott thaoot (Vdsh ) , Mléﬁ chnamd't}x o) bolt  m (,Q.ma?r(\, A
oo carlg STUTIER o Lotk m Fersion (Tap)
Ngp = wenimum ol | Vb

Vdpb |
Tob () exiat)
x JNo ob bolts -n%u&.ne!i- *6@"1 CNTI NS cmﬂw-&gn (n) ¢

RN gacjcomi’ N otum lood. P (-,-\o.vmm off +o
%@w ?W“"é&‘ o ane bolt de neonast '\wal%%

\Jo.kue)
> Sept, d) o@%‘g\m' Terwile 8479167\3% 0} Plake
ros : K Flat e
Trp = nomimok tenale sbnength ] /\Il\] \
> Loke. — g — ~
bf)..} | i h Cbcbli 7);
= N ; . ‘ ' ‘,_.do“
0.4 An&’ HE=h ? (?,7]: i
Tep = Tne _ 09AwhC, g e | | Cuseb s
Al Y “‘%._/ Ploc‘:ﬁq

.—\/\fzkj e,gbgcbwe 3¢ ARl oum,@-*(B hdo)-t <-éo’t Cl\cu.n bol/h,vg)




C o000 0O 0 OO0

oo Q0

CC.00 Q000000000 0T

'S
-

| (9710
% Sosigm Strorgth of  Comnection (vg, )

bt b bhe rmirimore o
™ ob \/015.1, > Votpb,ToLg (i} exiwt)  amdl,
dgjoigh +ternile %/%ruzx-\aﬁv O{) PW ' .
g’e’l_ gabetd commeckcom, (okswa'h %Wﬁxeﬁt) :
@u'(_uj’n Uérobéoﬂ(13)$ EB@%W SH;nm\gﬂHx 06 cofrme-ojdton (Vdc)
Viash
Vdpb.

Tab (i escst)
Tap

\[élc —_ mmmum 0&

—> EfFiciency of a Bolbed. Conmection (v)
(@e}lm‘baﬁe zﬂrnenoq‘ﬂb of o ‘Botked Gown__ecﬁo'n)

X 100

YL —_ c\’n X'EMN’\%H\, OA botted, Ccf\’\'\‘\eoﬁor\,(\/dg
okg.m o 8{—,-7\@,%8,6\ oi) Mo fplwbe (Tmp)

M = \{dc X 100
TmP ’

% Jon oside plokes
’Q = ohunci'h SJcﬂwxwﬁ,‘Ux, 0{) OLbOHTQQL COY\heCJJOCOr\ poJL ptl:C]x
akwa\ﬁ'n 8—\7719:0 QA Thon PW PQ}L ’PL‘ECD’\,

n = (——————\_{10_“‘ ) x 100
ST Jpon pich

L

X ‘ﬁ,é po < \/&b »

M= Me o0

—

B _EL X100
Trop




X @‘QAUY\ Qvncwa'%" 06 Maoin 7)1&‘{76 (T""‘P)

- - ( 2d. O ﬁno@s ga.ckom d,w,to(ug,)
T\lg = “03 ,
\ O Tmp = 0 fy

. . — ( Based. ov, net EQo‘h‘O’n hup'h&ne)
o() ove +two willl be UJon bukt vesriaton W bLe LQM
= =°"TAnﬂQ¢/er

| : — X 100
0.9 Ag-fu /Trm
= An_ 150 = (B- ndo)%
Ag X 100
B xt

v z[._BL‘LO)xioo

\ B

’Q QL\L Le Tf\afaolmum, whan Mo o{) Lot holeg i~ 60%1&&7\@
t wanirauam s Gou diammerd pattovn o] bobbing ne
Yo ngﬁﬁo)\_QcL avnd  Chain Poott@\h, n= 3)4‘)5'” , |

q‘dta,moni - <B"‘Bd0 ))(]OO

Po.)d:vln

covey plate,.

74&:{/3*\% : — — ?r"] r—j T> — — \/r—ll
— rdl) ~loo L 100 . ] N
P=too kN Q——-I:——Goo oo & 206 & ]T . ___I___>
VL= 100 kN | - |-pios 15100 AL .
4= 100 kN | . T — J \I\oam ok,
¢} i loe\.@_i -~ @‘I b0
[ _
1 i ¢ g o o o Chain Petbos
IO O Q Boki
> P Ty E
T | | )
®i °, ° TT
' | C{) e ‘ Diamond. Patt
‘}3 o o y o)
J) ]] o) o of- 'BoHrina_
| ' o ©
| !
|




QPO © O O QO OO0 C OO OO0 L0OLC OO0 L oL

2

' C Coo00O0 ©C 00000 O0

*g}k W cdesinokle to ume deamomd padkasn 06 bge{;i% . /5/@

M ﬁk@qmm& oy darmond  pattern ol boUc'Ch& " Lal@\

0y Coven Plo:t&. akeriad, 'maa, Le  zowed with  dicomondl pw%eh'n
ol botﬁh&. |

o Vebth o in plate i {1 dismond putbon o
anogernerty m lew  woveponed o Choin o 8%0860)&9( podbenn o)

bo\y_Hrﬁ‘
P= Tdp < Vab
= 0.9 An fu
Xm\
P = An => P 7
0.9 fu 09 Lo, + Mdo = B.
T m)-{:

I

Guiical, seckion fgn moin plate — Aekon 1oy (e b
e ) ‘ ¢
No: 06 Lotz W tockton  1—1 ot choin  bo iy -0

» Ao ondl bc;Uci'nd = 1

|

Vep = B (non =<
P Jé-']gmb<h Anb + Ng AS\’))'E’R& 24enm I \\\\\ J"bp\r?m:\nw

Reduction badceh Jeon B chkiners P“kagz Plc'**@ (cohen “pkg 3'6"‘"")

0
: = |— 0,25 btk
%"3 ; Pks
= |—0O.0125X12 =0:85.

Vdsb Mgl,k&d‘«‘&f 15%

P= 600 kN
Nash = 40 kN3 Ngoh =60 kN Typ = 50 k.

n = danign lood = P = 800 =5 nos
40
| J e bsobk




Q'3- Vo{.d) = _“EL_&E___ " Anb+ M pr .
{3 Bmb ( < Asb )

Jon  nipla botbesl doulle covor  bukk goont, s =3x2 =¢.

T ema Dol A s'n'\»ﬁb.- sheen , Mo =

s =6

—

G ™6 Botb, d =16 mm

* G E |
= MPa, | = 240 WP 2 &—] 12rmm
b 00 " ‘@ " p e——Enm _-}i Jé omm
Yeob = 125 Plo &—{ Prom | J
?ecmm fackor , ky =o0.5- '
W Qi & v o douwlrde wven budd d'O’iYTb, OY\‘—K X]rvyou-x'u-a,
: Alone occunh. Jhana wont  be %emdha, 6mlum_q,
an~dL bcwumgz e
\QS \Ehxﬂ Q"n hs%b) )
= 400 s | ‘
= 74,2 kN .
Ex125 Q\%a* j%xu,) 74,2 k
Napb = 250t kb — 2.5x1bx1gx400x 0.5
Yrob -
= 102.4 kN,
@e)ai,gn Z%Mhéjd’\l OB bOH'_)'.\/db = 74.2 kn
@8 A=20m 5 Lub = 400 mP, | £ = 240 Mp do = d+ 2 ('6\<ot\< 24]
Fnd Msbante, & =33 mm, PHTC}\ b = 50 vm = 22

Vdlsh = “C“b (n Anb + Wb)

S ‘H\ﬂ.&p@l lr\*o.nc,cpt‘

Shean plame..
= i__ (O+ 1XI§:X20>‘) = 452 KkN.
\(:9; 0 ‘
e p— __'3_‘?____. = O5 : . | ‘E_b_= 400 ':.‘0»9;-'
Zdo  3xz2 = Booning_ fackon, kp =05 o Ho
1% —0:25 = 0:507, |

3do




o ©

c o

@

@]

CO00Q0QOCO0OO0CLOO0C0O0LCO0OQO00OCOC0O00O0OO0O0OC0LOOCOo

(9 )
Dosign  beamiog  sbnangth ofy bothy Vb = 2.5 okt fub ki

Ymb.
= 2:5X20X12 X400 X 0.5
: 125
—_— ‘-}___\_’SN
d:lb e gm(_uiq, 4.6 % ‘Q—L\): 400 MPa
433 = 240 ™MPa.
C
: A\ bimote, Wod. = p — 150 kg . £ 'Sh 190x100x6
~ (derign Aoad / — 5 | /
6o.ck-omi lg&o() B
' —
g@*‘l aMJ\_QV l—\ 6 bO% “Cdd) = QDO MPa \l |
‘Gj = 240 MP g A L
R €mm thiek

9@1 57\9&1& . 410 P\OJ‘C'Q,—C\A = 410 MPg,
e = gamm? p =40 ymm

M ! A= lbrom, dg = [&mm .

Vdsbh = fub (hn Anb + D Asg) I hnead, in%ean,di\'g, zw

\{g”&*\b : Pl*am) Y\-S:O) Y\n-“—Q...
= Yoo _ (xxzx O»’lgxlT__lcf) — 57.9 kN
3z xn2s ¥ '




Vgpb = 25xdb tubx Kb 25 X1b X8 400 X kb F(ap) = =6tg=12 .

Yrnb 125
T(op) = 8 vam
Kb.'vb VAA VAT 0'6

e - B0 - o053

3do 3X1g

P. . —ozs= 40 _p.a5 = 0.4q
2do 3x18 .
"pl-(b = L{OO = 0.7

L 410

\/dpb = 2.5Xlbx %X 4o00x 0,49 = 5025 kn.
2y
V4p = 50.25 KN
n= 150 _— 3
5025 —
Q% Sept,
WEDNESDRY
10.  P=400 kn iy I/ R e
T 46 87\00(.2, bott , +ub =400 WP, fu= 410 mpy [T <h
g Moo Lot , d= 20 e ' NN %
) A= ‘ .
Kp=0.5 , ot o . 1,
] <

No: oz) bobbs he_clup\@( "’l—vzb | ]

Vab = o(Q/av.J\'\ &\:zxmabh o) one bobt AU o) \/dSp & Ndp b

Volsb = ‘\%ﬁ% @nAnb + Mg Aslo) S5 =2 - vr\%S

— 400
\‘—S-X 1.25

(Zxo.ﬁ@x %T__,x 2&+0) X f}?pkgm
; ?Pké = nedudton %chroh' oYL Huc,ksm P&o}ﬁi/‘a}, le,(wm {_Péj 54

a—— |

\/o{;% = 81,25 kN

Yopb = 2.5dk e Kb _ 2.5 x20x10 X406X0:5_ — go kN
Ymb i.25 —
(1) =g L (vp2) =10 e 5 T (CP) =848 = 16 v




11!

- L L OO0 OLOOLO0OO000C0O00CQC 000000000000 COODLDOIC

%M\m one :

. — N\
[ 6 |
SEB —> Vb r — 8 |[s 1
_ ‘ — 6 |
Lib =20 | |
_&_L‘O BB \/de (Fub < fus ' : ~
= e BFP botr wiW &m{ M “
TEP—> Tdp - bw"‘?j) K'P—‘@” } o
| e I 4
N I >
. Q
g%u-&ma Ol) He wnne dkxon . ”

M = m“tjh z“brvoa,ﬁ\ o} cormection,

o pey o X Vag

dosian szlomma’ck oy main  plate (P T X100
Episch) P

pon P{hﬂm

Vac pen Pik—c\m = ‘run. 0% Vdeh o Vde oL T"LP par Pa’a\_-

\/ds? = \[élq:(ib (hh Anb + Ng Asb) ‘

= 400
J3 x125

(lxax 078 x Tx 161‘1‘0) = 57,95 kN

\ e, yEngth ol bolt & plose
Vo\Pb . 4 c,Lg_mj'V\ bm& 3 5’ | !) p

= 2,5 d‘b ‘pbt\l . _k_b___ "7(“0?) zg'ﬁmm
o Xm’}," +(cp)=6t6=02r
— 2.5 x\bX&X400X0:55
"1'25
=56+32 KN

e

Dangn tovsle strongthy of plake po pikdh (Tap)

Yrem
An =(B—ncko)b Pou pirch Loggth:

= (p—-hcko)'b B=p

n=:\

= @5— Ixig) g = 216 e




: 1
Tap =0:ax216 X 480 _ (3.7 kn
1:25

Noe pon pibch =sb.32 k.

Tep = dasign g&mmé“dk ol vain Plooﬁe,,

= 0angf o Mok
Yo Ymo.
= 09X 45X8X 410 _ 10627 KN
1,25
YL: 5632 100 = 3%/,
\06. 277
2 bolts pon P\Ec}\
2. Vagh = \r_u}:“ (hn l—\nb+ns Asb) Fx 103 (zxng-]gx%x\bz_‘_o)-
=115.88 kw-
N ~ : .
dpb = 2.6 dk b Kp 'X‘”@%no»OF botke
¥mb pen pibch longbh.
= 25X 1bXEX400 X055 5 = 12,64 kN
[, 25 S
Tap = 0.a Anfu ; An = (B-ndo)t ; n—» no- o} bolbs

. n fpulure ?u%n
n=
= 0.4 (45-Ix18) € X410 — ¢27 kn

—_—

1,25 = | 0 3

Je
- b

/]

Vde = 637 kN

M= &7 w0 = 59:99 %

Ioe,.z‘l _
|
Ta, =637 kN
-T \] dp » : .
g’ﬁ O\P db Vb= h2.64 KN - b Fatlure, soctie,

'YL::: B"Qd,o) X100 | ' - '\A @’—@
pen Pi\:c}\ @w&m: R=p & T\;—l (fon Q% Mo . o)) bobb&):

. =(p-do > - 45—1%) -
— ] 10D, = . = ©q,l9°
Q b "= X100 S 9,49 %

e




COQ0O0CQO0CO0O0CO0O0OO0LOO0OO0CCOO0OO0OOOOOCOOLODOD

C

P
1

i \-—4

907—1* Mib bo\i‘q Ci:‘e mm , gen 57‘\&0(21 4,6 boH;) ’V @

b =400 ™MPa, Hfyb = 240 mPpa o

T — _@ b - | As\o
Anrb -2

Tab = ‘p}jb Ach. % Ymb
Trno
Tab = b Ach
Yo .

Tab = 0:9. Anb. —@A:b < Ab - pb

Yo

— 2 . ) ‘
= 0.9 (Oﬂgxl“f_—xw X400 ) T (5 x 240
. V25 ¢ i)

= 4515 £ 4 (manim ona o{))
Tob = 428 knN

Sbrare  dastaubukton due O @ﬁw (A9 =Asb) anea i wnerm .
N & COUAL S OLQ.E@\“CL&DN'

Tl = Asb: -% ' /‘i:,jo-ts e
)

Tdb: T__———b = ASL-‘(‘: .

Xmb T

Bt Tmb ™ used. Oﬁb whon  thone ore  wnardainitied. «
/.Pujt hoe.  bolk daoommekat 1y Zame and ’Phocc,M 06 L}w{mu,%,

) . gl);e ! oS k,;\\’OP one  Favr WY\O(, o' gV un (.‘UT{TQLT\/(}ZQ R

2 ot sty oo of Yeo (1) U wad.
Bk W Toapbune 6odlwuz,, Hhore ang LAY\C(UT%QJ;;\;B@Q. [AJ@,
H\é‘ U\?ML@.OLQ-OL POT\/EC’OY\ moa( e LQM tham 78%3. o'é ASL
9o Yeb (=125) e wred.

r—-1 M =Pxe
l 30 v m 1
:F]ﬂ_.} MMC)OUD'V\— I)CLUE'@T \éOTL lGVE/ ' tﬂ—“‘-’"’Omm. IGZO/mm.
SMP Lol - ' 5

= %d (l _}Sd.) 18 >5cL(5X\2)= 60 mn
S 958d = increase d.
3d+lg €X12=9b nare = ase d.




?Lg = @ xi2 — o.q050
3X12+ 70 -

= Lub - |
Vdsh e (nn Anb + Ng Asb) '?%

=

Vdsh  Aeducacl l’a' aay %o ( |~o;.1qosé§ « ‘o"o)




<

CCO0CPvOR o O0CCC

c O

.
[

@

3. WELDED CONNECTIONS”

fleo‘bvo de. %\.d.e,n_

Electnode
(uoeloblha hod )

pah@.'h’b Yﬂme@k Conﬁ“uo ws —_—

P o}y sbeel = 1450°

N \/\/elo\'\'nj Classificotion

) Junion Procers
— Cleddsic onc we/loUJnB/ o
Metol anc we/LoLLv\ar.
o gow wQ/Louna,.

b) Poessune rP?\occws
_ Plackruc nealstan e wg,tolivg,,

—_ E] ng& LL)”J-Ol&\'\aw

® Gluwoe (,ow_b‘”g w'rvtnollb bhe '\'Y\uHﬂnB 06 eleckrnoda, % addmg’

$0me Aornexita 45 the glwbc MC)’\@WCA/L Prop cnbuz& o% the.
dM CQ[V\ l)Q, Q,’Y‘\"\O\mud(

- \74—0varvba3<28 :

v r\/\{QlCL J@'\,‘ﬁ"b one. ™MONL 9—%1, C/LQ;Y\)G C}Mo(, }eh_o \'3491 ‘-MMC, ‘

-%&oﬁn% 06 l)ol*@L wwmec/zon wy 85% Buk  num. %ueﬁwa af

weldad. csn redkTon A Q5% \ Bott W’\OLQA ned. tcas YL
1 = .Qg;moj\x‘c?o‘

124




iy Moveras  ond d@k(e,c}évom ane.  lesd due 0 mdnc( wm ekug.

N

- N
d=wb Ao i '
1926l “E - “8E

192 E| 4gEl

MQ’L %kiu;gr\\oh’\&h‘b LW@I OLQ/P'H/L 06 C{S .o l_)e_ UAQQL

4:&\ SeP‘E
THURSDP\\/ 'QTYPC.J OF Welds

gi.l/ldi Welds @L %ap welds .

iy Butk o gm@ve welds -
vy St weld.é»- |

aw rplua welds ot

l |
NP
I J L ' ' =
éot‘ﬂ‘\:é& v-k'u.ao s th\eb. -lBu:L—l:— Weledl, . (go‘tv\":b .“T‘LUD /I FMM)
1 - - -
r — R e
Filles weld . - .

Slot  Wweld

, g - When  Hhe WS upporctedd (ej

| S » l P : blw et ey 6 bodtt oane A0’
Plug wveld. : roments Le: induced « Fo

Slot weld 3 plg weld one omord thock slot welds o1 p Lﬁ

e S'wPPoh’dmg welols. welds ane s od s




oL Lo oo

R O

-

—> DesiSY\ of Filleb or Lap Wweld ‘)/3 @

]
]
l

s

% Pe—Y_"g

N —>P

w

4> bricknam oz)
Hinnen  conme ckedl,

e b

Lw

%\
J
3BBBDBBD)

PRPRRIE

A

me\um QVmLQ,P M;LMQGL ou Pe:m IS €004 2007, 5& 4% o 40
Brihanern U TMONZ. "

Joxce o) @ ghorrdond cfs  fillek weld, —

%S‘* ket coeld. Rkt angle Hriomle
31& oo of Allek g™ “d it
s~

weld.: ® Sramdond ongle of fillet weld — 45

<
roof of fillek uxld.,

S = ™Moiron, 06 S, & S»
I 45 shmdand filek, 5 =3, =8

anaa, O%) ktuek- uue/u,. = SxLg

Skw«;mg |
o eivirurn of 1 &2 b solecked, o olonign Fhaon  3hnorg
on  Sajon %de
x Hige of Filletr Weld.. (5)
_.g;w)mm&, b\ conmen ol -{;\Ue;t' to bhe toe of {—L\/L@ls we

%\Mw\. gige o{) Fillek woeld, (Swn)
._.SBQP@MQLS on  bhickmor o{) Hhicken  (onmecked, |

M@'\'ﬂb(ﬁ\,!




3 L\LCK\\U\A o{) H\NCI‘Q@\- S

Coﬂmck,-d. vmerm ben (mm) e

(mm)
Oven (,LP%O & Ln cludu&
10 S

@)

10 20 k

20 32 ©

32 50 _ g

% Mascimurn. I3e of  Giller of weld (Smau()ﬂ
— Yon Bquone . eoLch@ ( Uke Plaobea & ‘.{lm(,— XUJ&OM)

_b TeS e

.‘ | \i, __-_____%:< + > thickmans of Hhinmen
L‘Y A :,' i _J VS Conrecked, mombar
qux - 'b — -5 ™.

— Yo 2ound éotde.z (ke {Lmée 0{5 an cwéjlg o
lomge  of charmnel on L% o}

+ = Fhicknars “of Noumd
l edge ok toe.
PA - |
1\ +. — ”iTlvwokW OA -Hmo@
'!71: ?Mu_bﬁcx\m"b” shean ack alo thnoats _6_9
\l « . (o cal wornbvn akon o]g Loodls  amel.
- AN L <s e
q, S ' b {)oulum wll  occun GA/Q*\g( A
q, V9, P the thowoat. o} fillek weld.

4L > rmin  diémension tn

t = S _ =oac1s. (4 45)
max) —_— .
cle of filter wetd. ¢ SR EX Q




CoOoo Q0o OCeCCdo

-

Y

{

—> Effeckive Throat Thickness &) : j/k\ (23)
_ 4t w bhe distonce  blw  wnmen ob fllek weld 1o bhe
— _tb = kxg\,ae OE ‘tLl/LQ/tkDQ/Q)L |
e = ks s F £33
wohane k — QONJCQWJO AN oLePQmoLo on ounab, blw welds

oL fusion {}wcu (o) |

J4_ k. blw Voluwed o{) K
cae- L |
) Loces (&) (ot=a0; k=4 )
. o | 070
60 — 40
OI
q1—100 65
0.
10V — 106° R
.
107°- 13° R
» 0 Q.50
14— 120

Jhe Effective bhnook brickmans  0f iUt woeld shown w

(eaTE 2om )

b 0. 65 s

C) 0. 505 -

a) 0.558

I ‘ FEE ]

Ans: O:65 S

—————

® Jo A<68 & A>I120, code dow Mok Meormrmend, fitet
uo(’zki "!:‘{_ Uo'b\k l)e, \J!Z_J*La/ LQM w’l\gg«\_ 0(>|20 w L'E by \)‘2)8
i fficukt o umned,— \8, (YLUeA— uoexot,w\\m x <@o.

—> Effeckive Lengbh of F;ueb weld. (Lw)

\j
1 Le"%jjd” ol) gida ' ‘ﬁ
-kL\AQJB wa,LOL FOJ\O.ile/L L _\\\ \\\l
‘o dinedkion ob boad, - End. nebunng L i ‘%‘510
= QM) lorngth oi) %b\)\e/b' £ 2xs1ze of Lfillet weld =S \\J
uoud Y?ﬁ 2. 1s | (2-5) |




_ 4w acbuad LQ%’UL VOJD «ﬁ\’.\le:k weld ghoum on o anyn

- End nbunma one PADWCLQDL o vinarlge bhe, &t rang ¢
conext akion  due to ’Y\Oh—LLY\le’\W\ Okl-bﬂ’\mw&uw QAWB, the

T aohen 1J s £ 150 ty ) u:rwz)s’\m ghoan 0,6

\' ‘ : Luu i Oocuny
:’E@ w’\\zﬁm 13 > 150 ‘bi‘,— s 3437\—*2/6 Wttt e Ao, 0 uny Mo

Ibke, evd.. Yo ond, zu;buuw% ane Ph/ow»otszet.

Lol uswad ?ﬂme

ekb -
- %Q,ﬁé;u\ oﬁ wedd = (L’Y\a,'d\. Q)B t\u@b uua/(o{—}- evd, AU
Lo L = Lw + 2s ; S"B’X‘%C o} 61.1/(%
weeld .

- Lw 4 4s o 40 vy, whie hoven U Mmong |

—> Design  shear sﬁenafk of Fillet weld (Pyw)

Paw = elkhectove fe.ctionok onea. x dt%‘\(clh sheon C’&Pac’&f]
| of flet weld (Fud).

| Porbial saefty fackor.
S ' | ‘ k‘puw
fos = HFon | -

~ i X ]
. me ) . &’CM !
p. . ‘pvon = 'QM B3 ‘C’Ud = rmun 06 ‘C '
V3 Yrmw
Pdw = LW Yy . £y : me =1.25 (Loo?\km’ko? me,(p(ma
o N3 Yraw | _15 (81417(), oL {me)l.o(. |
Paw = Lw. kg. fuy _ w@ldm'&)




Fam I
~’ .

"T‘"
o

OO0V O0OO0O00O0O0DO000C00QCO00O00C0OCOD0OCOOOD

PO
s
i

-~ Yo Sajety Oukeria: - »5 @9

‘@_%.13“ adcon (P) ( @uid’h gheon é’%‘he_w-kj;ﬁn )

dillet  weld. (Paw)

%Qeduoﬁom “ﬁou:bon‘ 1%71 io“ﬂ gomﬁt’ (Flw)

{w\em ’L) >150{7b}
Fi, = %2 — 0.2 15 < 1
‘ 150 4 h

- Design of Butt or Grooye \/\/elols_'

— Sj@}je,ﬁ OP @b\.{_t W?/lds | lReih*ﬂa;rce;heYTt )
. (@15 mm =3 mm
@kaa\% Pemerated, o é’ = ZLé/ };
Gorgle bt coelels < S |
| | / o S
ﬁa:g'ur\@b- Y% 'Buﬁt welds- ' ~ %
.gl',ﬂé\z U’ Budt  wselde. Lw e :: P
o T Bukk welde N
& Sy - ' -l
N gu‘v\@‘ Povsoknoted or Bouble . ’EU&E» W.dds
Bty Welds. a @ezﬁém&meh’b W Pho%dwt
%: Poulde VvV Butb welds , l)a the welden akt the stbe
Douvble ‘W Bub welde - 54:'5 not Pojvh- oé the desigr
/
Poudstle T’ Putt woeldy ‘
_ ’ngpe, of Butk weld %""‘"L"’/u’c ch“mn | %bOl’ te
__mﬂu U bk weld. f GY 7V Tt
_ O{owu V budtt uoeLoL f >}< & 5 : £
1 A t
— do uMe_ U butx u,)e,(_oL r ; i 5

A
I




th Sept,

- @'&SLJT\ Hcial . &haﬁg{{,—% of~  PButt We(d, (wa)
Ty = Elhective  seckromal ana x clasigr. aocial Tham
) wa e LW ' 't'e » ‘@1 |

Braw

—te,_ N ekbe()b'wa hnoat  bhickwesd 01; butt weld.

t = 5 4
R

= & (4o doubde bukt welds)

(“{SM b'wxalm butt uozLOQ)}

K bt ekt 0{) R mne CUYT\’UZ/O(?QOL‘W\Q\—Y\,L)@\ ‘
Lwe ‘le)e,(/{;{;\rq_ Le_wéﬁ’« 0{) bott  waeld,
4%1 : WWYY\\A’YY\ 06 ‘6 & -pdw

oy > Slot & Plug Welds

3

| " b width o} slot- ]
i—) M ynekan 06 SLO‘:‘
A y A t>thickran A ; a4 A
\ T = -\ A
/[\ - - - \ ol mem ben 1\ @ -\ /|\
N W\ow{w&- slot ,
o i
I"’ £ oleon _
?paotnd, blw !
lotked .
, r\’\olu- '. o
— ] —
f-j,S@cHon A-A “ Sec.'{:ion‘ /-\-_A
(slok welds) (P ug Welds).

‘ @Q/\[.,ot’d» oé zlo't m@mam@b@l oﬂ'ﬂo% > 3 & 25wmm

@ Clean spacinge bluo glsth 3 ot & 25 mm

® Cormen  Madomn AN flotted, Mole, R > 1.5 & 25vwum




Q00 0000

C O Q

Q

CCOO0OQ0O0O000O0 00 0L

C

—
LS
<

N 9‘%'\, 14" 3‘\91&!\ C%quﬁa = ‘rl:uuoL = fwn — +u

91‘%@ OJD welol', S= 8 mwu

= 410 _ 199,37 Nfvwd
V3 X125 —

Jon 87\@9(9, Fe 410, 4y =250 MPs, Fu=4D Mop,.

%’ezk uoe’\k/ax\op welol , Traw = 125

c,o\r\szf\.e,

@—wtg’h

finetr weld..

= Pal
2.
by dasigm  intoimal fluidt prawae
e % sahe tmbomol {fuid. prowuns
‘ L LUk wold ) Paw = (Lw b F
L Lo E)
hn = Paw
Pd = *. K X 2.
2 J3% Teaw
Px 1200 = 01 X8 X HIO X2
-2 T N3 xwes

p = 355 Njmnf

—— R . . R ————e




gate Wwen ek "ELA_U'LCL Prart ure. (uoonl/\brxﬁ ool \[,LN;{O(, P s

= 8855 = 355 _ 2.3, N/vrnd
'XL LS —_

03.
{— 150 mm-Y
ss5=emm Yo Fe aig gmwle steel, Fi= 410 mpa

: gen wmk&y\op ;ueto(Lw\a) mezl-ZS‘i

giae oy fUek weld , $ = 6rm

Ckt throwk kicknart,th = ks

Lo, = T\_GL ' = 4,2 ro
o | | 33 Yoo
(\,LUoimov%o, %—w‘w\:‘m& moment  nasisbana , T, = P, 'd_
2
@ Y 2

= TXI50 x42X410 | 50

——

3 x125 2

= 2% 11 KNy

—
—

o4 gt\"\a’\g_, \)UCHC’ weAQL, te = _%5__—’(: -

=5 qi2 = 75 mm

—

g

Drastgn Foremath. o} bott weld , Ty = ([Lwte). 4
et Lw’)( 7.5 X g_'s_(_)_’
125

= 230 kw




’”

2T e

G 5 . Hen Fe 40 a?\ac& gkeel, fu = 410 MPe, & =250 MPa, VYrmw=1.25

ﬂ
e

s
O @eg\ﬁh Lood o gac)\:ohwk load = XL X g@m@ LO&O(,
O | = B X w@"\'*ﬁl\'& Loo@L
@) = YL x ¢hanakoiske Wad:
O
0 g{ae % uoel(L = 3 ynm.
0O f%.ec)dvo_ Yoo ok i ckwerd , . = K, S = 07 x3
o = 2.0 mwm £ 3 mm
O @Qj)t o oad, (P) = Dont L
O d I ErE e of filer el (Payy)

’ = Lw- ,
'S A ﬁ*_. = 3XBOXE8 X410
o NERT m.
o = 255 kN |
O g > ,

A 'L CI\&/ - = _@_r . k
O (Y VoS Ko BV o) ~ > 170.43 N
O
)
o 37 £y=250 MPa,
O & Afu=to MPa, Imw =128 1o
O T < Taw
0 \ | |
o @—Q}é:\;a’r\ Wbed s P = @uia‘r\ ancL ol 81:"’7&\«\%;3\, 06 budt woelal (wa)
O Taw = texlw x &
G Bmw
O =T x Lw x &
O . Crevw
0% 300 A 20 _ coo ki

o | . o5
O Kohe lood oMo wed y s = _P_= 692 =400 kn
Q ) ‘L te 5
O
Q

o O




Jwo 'Plo;:tea ane  ovreked l’H

Srun.
0—10 rmm Srmm
10 =20 ™™ 6@ S

. SMin. Z‘LBQ e{) wehdly Shim = & mm

_\'_{7 = O»77§5_ = 3‘5 ™M >3W\.'r‘r\,

@é equua)b'w% P= Paw

r03x300 = Lwte A
33 Trw
Lw = oo xnosxﬁmv?ﬁ,ﬂ 452,62
35X 410 T

=270 IRV

ek weld o]y tige. 10w ond, m%,
. ghouwm in e J@a. —

4 tersiom as

| (!
Phickrans of 2§
£y 2 of sbeel o 250 ™MFa &
410 WOPa Mp’d&» Flo  wold @ done n [ —

comlihop (T =128); A2 o Vi ""’EE\,\“'_V_J
Y270 .

ghote ynoohod e IS 8007 2007, the
MY\ M‘a)dm -(?\C)u/\r\c)\g.al. 0-%‘%0 Y Lonest (\wdl\.v\ mu/Uot]leq, c% 5_mm).
ol *0  Amamevwk & loed o) P= 270 kn |

/ [

oke W Y2 e

S
77 777 7777

of each
8 =10 ™™
P = Pdw
b0X0= Lw: tr.
2 Prow
= 2x|jx 07%i0 X 41b
J3 X125
N . '
A :;ox £ wim o 105 rm , L%} =300 t& > 1504,
| = I !
i . -}3 1 ALV WA VA
023 Joint, Ly >1s0tk,
o Fiw = Q»?, — 0.82 1)
150 b SEacars

':Qv?.-— 0-2X300tt = 0.8




- _@ejaiﬁm ghaon capm)gj ned ucod ‘Ja 20%, ?g &

N

™

3
G
C . P< Paw
{} 1 = 600
O Paw = Lw .t fu__ By, J
O ' ’
; = 1200 X 3.5x 410 > 150y,
G — % B
o V37 Benw ' Plw= 12~ O__ZJQ___
150t
O = 771.49 kN _ .
= 1 2-0.2xb00 _ 0.9F |

O 525 =
—

-
C} 7 SOONUONNNNY

N
O ' \
(" V2. P = Pdw 300 20
| X AR NNN
O 600 %15 = Lw % Ké Smax L N
O V2 Yemw
QO |
O : ch %‘%o_ 06 b\)\e): weld 5 y
O Swox = 10 —1:§ = ©5mme
O 3
= Lwx0O07x€5X 410
600 X 10 W

) = B X125
O
G LW = 2 X200 + 2 ‘K\ )
O ; ~venl
O § = 6625 ~ T0rmm > 40mm (min. oven op)
-leept,
(Oupay

)13 F 410 87\&0(52. gheel : Ffu= 40 P‘)Pa.(,@ = 250 M

O Jon  sibe  weldiva > Yrnw =15
O 7 |

~—




Moasc sge of et weld o1
70 und 23, Seax = 3 .
o Q‘%ﬁ X .Z_—L—

= 3

= x8= 6rmm
T o TN
S’%ecﬁ,vq tYhnoakt WM}
te = Kr S
=O|7X6= 4'2 Ny,
p = Pdw
300X10° = L, . f
B o
= Lw: 42, 410
J_?; x\-SD

Lw = 452.6 ™ -

Lok Lwn & Lwe QT\.L\.L"’BH\A
b p etk &H.

Lwa + Lw2 =
Comnidan vnovnerts 0-6 gt ne
e%g_ ob ax Q’Y\a\.t.

452.6 MO

» -
Cz\z P':T
' . ARNNN\N
C\’Y '— .
T 117 7 e
% b, B
N 1sa doxaoxg | 2

K Gusset Plocta 7

%%P weld  gmol  botbom wedl

—Q@

th of weld omd Wods on top

P, x 9D -+ P, x0 —300 X251 = O
bwa e f XA0 + O — 3oox\03x25‘1 =0
J3 Tmw _
Lwe = 126,28 mm

'n‘ LW“ - 326-37 Ty,

M., Lw+ Lwe +90 = 45266

Lw, +lwe = 3626 —>Q)

P> xq90 + P3x3%+ P, x0 -:v'300x|5 X251

LWZJ 4!2)( 4110

+ 40x4a.2.X 410
J31.5

Bx1's

« A0 4o

P
PP A
AN

P3
P

Ll Ll

N\ AN\
S
1% \

[

3 A
= 300%iD X25.1




-~

4

s
-

A
Mot

C)

-

o~
e

Q0 000G

o0 0o

Cc O

OO OO0 0000000 00 QO C

-
s’

|
s

Lwz = Q2 mm

Lwi = 362.6— €1.2 =28L4 wm

oA
N »Oooé)@
P WP
X% %\ Qé\é}'
St <8
S
@6 sVé& P A
RS
g s &of‘eé@q\’
x@ . . ‘\}'dbeﬂ 00
O&Q ) ) 6» C)(\
e} ,b%’ Y:'\O.
O e
@ > @0




7& Sept b)

SUNDAY

4 ECCENTRIC CONNECTIONS

- EccenTriec  Boutep ConNEcTIONS

1. ‘Brackeb Type Conmection -1

- Whant  locd. o vomert w %ﬁﬂé N the, pl.ome, o

(,ew;m% ype Lokt Foup -

(-A_-‘\’:T\MTQ Bracket Plate
15 >F
I :
g Y / I—\I I/
v ~ 7
o 0 LE"- _Ll_' |
le) g R 2p
@] @) —
) = =
ly e - ™ '
I e g
» R Steel Column. N

P> Yockoned locd o1 Dosign Locd.
e —> e/ccsvf\‘bhicﬁ@ o the load . (Distance q&hom e o} Pots [weldd
group to cxpp\}.eaL Lood b'umz,)
— ?0&7 5nouP A &mia‘aobei‘bo :
) Pineck conriue wad  (P)

4o Qw‘u?cxm%, rrovnent (1o ="Pe) Cin-plone moment’)

o ondh bolk dwe T Pl Fa

_ Verlicoh SF | |
Fa = P (n—_,- mo. o) botts v bolt grovp
S
T -5 5k=1r
J Y Ip
-CS:B_. Y
IP
Fo= f5An = ™ v A > Fmok




20 (29)

Y A owxg Lottt due o -lrwu%‘cg momerTh:
(v =Pe) .
Foo oL ¥
Fm= kr (K = Elastic Constart)
Momert  of mesistame cpoddy o each bolk,

Mg = Fm¥ = K.y
V)p\= KYZ

So%aL rroments OJB resiztonce. c,ajl—;au)!{‘j IV)R_. ZKY -—KZY

‘Y)R — K. EYZ ‘ /Fa F;n‘ Q@ FM
’ el 93
= Fm sy + 0 f
Y P A Fa
. /I‘F‘l 1\1\ O2= &5—-
M = Mg 50
Pe = F > \]'Fms/c/\ F
e = _%_ >y Fa 4 ga] ™3
60 3
v sV |

— (Resuﬁcawb {@nuz, blw Fa. & Fm Fr

Fr \l‘:a*l— Fm+2¥:cx Fm. COs©

o

X Conditions fon. Manc | ,R"“""H_Q’Y‘_t g’oh;@_ fon Gritieal bo

¥ — Yrancimam (1,3, 4,6) Bott  which
. deton o nesuttant

0—> rimimunm. (1, 3)
' |L)aauna — eritical bold

X Jon  3a [)Da\ﬁ 0{) Brocker Connection — (183)
(Fk)max < Vab
| A Vd sb
Ndb = ob.»bxﬁh sbmr&jbh o) one bot = wmwm oﬁ \iph

ero X eak Lokt . Tolb (i¢ exisy)

FR b monc, *k&l




s Cvivical Boht |
Criticak Lol ' one ot which bhe Assubtant gF i
oneimm, wWhdh  w o foathet rom €6 o bolt J70up amd
NARHN oy be dwete 0 the appUied lood lne.

o Bracket Type Conmection - IT
When od o1 mowment ot \@ina, i the
pome o beonkog fgpe  Loth gnowp.
Bolk 6910@ ‘\A guléedccd, o ¢ | y 2
| @) Hoeck em@ecnxo Load (P)  ( shean)
@b CBemung moment (v =pe)

| (-l;ehs—i\e_)
_ D . Wyl
SN p
k—e e _ ¥

il ' N o’ ) jl’\-—) d¢P-uL o~6 bracke
aay 0 o
S h 0 o

(e} 0

N
] N Tobvacket
' -

gteel coluvrmm

Notical SE wn each bolr due o P W Vb

' Vb = P (V\ = 'ho 01) bobbs PJ\MCV\‘)C)

Ty ©w terwile %mce, ‘~ cadn x.(‘)i)'&‘:i‘lMQ,’(I) B™

T = Ky (k= elosbic conshartt )




/
\

R

X

CLOLO0OVOLOOOCO0CDO00CO0OOO0OLOCOOO0OCO0LOVOLO

@
- ™Mp o} tth bodk = Ty x Y5 D\

= Koy d = Ky

Tobok Mop  Ob otk bolla o bemslon gome, Mp = Skyf =k sy

Mr = Thi = y;*
9

Assurme  ootr 0} nobodiom, i L«Z' rom top edge of T Lracket

1 ) =
M =M ™/, <o
\ ‘ <1 C'Q‘Q’ngio'na‘
Ny = Fh V)é—-) Zone)
= Tbt 5 H‘:Z 1y M)D—
Kt -
Thi = My}
=W

Tersle, fone v exkrome botk duwe o ™ W Ty,

ny"'

L

(Tension)

B heon horve i each bolk due o PA‘\A W,

i

Vyp = _P_,l (SHEAR)
=

™

S ol o ot koo spuaten s e ok
os  pon IS 8oo: 200%F. |

- - - ;
Je. ) +____T‘>) £ Lo |
Volb Tdb |

Vdb _éokqbla'n- ghaon, Cq?ou,aa o% bott-
Tdb_;.dghw -k@\gl\.m, cmpou:&’@ o} bot-




P-33. o

Fo=P _ 0 _ g
] ~ o r =
Fon = Tor Ymax (152,38, 4)
2
v C Ormin (12,3, 9),
= GOOPX (SD
P 4 x \50"
Q’:R)mo\x—f Fri
(o] O
Fr2 _ @-{-vﬁ-ﬁ—i— Q/FZchose = Fm
Fra
FR4 B
, P B-0-0
| 150P Fon= oY
-
160P! ' '
! v = &Grer =100 ™

*. Fen = 300P x 100
4 x 100%

=3 p.
okt

= 3
Q:R-)VY\O\)\ = bFm= —E
caTe 2014t Colewkake §F amd orsle {oue (Both tn kN) ot
b;\vbe(i- Canrweckion ghourm N *k‘-a» below . '

9 oll ol
4+ P\\u,ose .
5 ‘ X
) ollo
| : \ 8
) \]/ Pu= 250 kN : _
Pusine




D0 D 0 <

oo OO0
@)
w

S 0000

O O

o

SF @ac,,\\ Lok dwme o P\,&S“-'\G = Puging. CinD = 3
n _ =
= 250 5 3 = 25kN
6 5
“TE m coh Lok due o Pucos®e = 250 5 4 _ 33.33.
6. 3
Vab =45 kN .  Tab = 36 -kN. o | 2
e |, ~6Pease
“eroile \me’ " each bolk due +o 13
- 6P cogo =Tb ' cp
= GPcost - 6P x 12 - 12P \7 6Psine
n 6 13 13 _
ST vn coon Lotk due +to 6Psine,
T 3
q iy Qﬂ\\m)oton ar pe IS goo 1 2004,
h+27\0b
\/o\b> <T°“>
. 2. s
5P 1 + IZP 1 ¢
B 45 B 36) S
o \2
(P = + ,P___> < 1. @)
T 39 |
gFE w~ eadn Lottt due to P w Np =P _ p
TE. v OW\@ Lotk dwe 4+ ™ W —“b___“\o?sh’
Z yiZ
M = Pxe = \50p ™11
? > ) _::
2 Pk 120 I + ‘_f‘%ﬂéo
Ty = I5PX60 = 5P @
2 X 60> 2 A




Yo N7, (M \*
oo
Nab | Tab 10
(e N\, (sp, L\
QrmJj+@r“E <“°

PY PV <to
§o>z+ (24) h

5. SE, caocn Lot due Peosus
Vp = Pcosus - P
n 437 -
Pcos
CTE e Cach bolk due o Psinas,
To = Psivas . P | lPsian\P
n Huiz . -

gsn &onbe)t@ @* c,o_rnwu)dt.‘o'ﬂ, irvbonackkon e - as  pOL 1S 200 2097

due to v W Fm.

. . bo ®
gr SF I~ amgy o -
— M - S0x13 x100 N =JT60 oy
B e 2 F (%)
2 4 x 100 i} ’
o o - ' = 100 v
= 200 _kN
‘IT‘OO S
| e e Vinax = 1,2, 3
032 . ] | \L A ) <) 2 é‘|
IR ™ Omin = 122
IS R £ ¢ Cricol LW : 1 & 2
E
’ P =10 kn —5 Fa
o \40 P (e) i > FR
T :
' M = Pe = 1000 —> Fen



o

IV ST R R R

(RSO

&)

e

Verticak SF i each botk gio 4o P=15 iy i =
oo

(FR)mooc = Fri = Fpay.

= \Iv;:az_,_ Fe + 2 Far B . cos ©
30 ™

= Sy |
\lzns +5 + 2x2.5x 0.8 = T.lb kN

e Grode Fe avp  &teel ,
| fa=110 N Po_r
e Lok -, 4.4 grede. , fb = 400 ™Pa
| A= 24 mm ‘
P=40 kn

Cpdicol Lot 1 Lok o 4,

P = 40 kn
M =. Pe.
€ = 2004220 - 310 ram. /[\Pm_
2 - .
) , . P .
M = 4D x 310 = 400 KNw : T‘:‘*
: . ' e Y [ ] e
Foo = P =’ 40 _
P . 10 KN 5] 'T Fry= Fat+ R
Fin = My — 12400 x 220
— Z = 40.11 K

25220 )2 \uol 2
>< 2 ) t.2x Q_z_'
Mo . Mw&qv\% tG’IGL :(Fk)mm( = Fry

Fa+Fm = 10 +40.11= 50.11 kN




QGTL 30&6'2)‘-3 06 CCTY\T\QC}UL—OY\),

(FR) mox < Vb,

Nab = lemson of) Vdsb & Vapb.
\dgh = ub (hn Anb + Mg Ash)
I3 Ymb
= 4o QX\ X 018 X T >(2L12l +O) = 65.18 kN
\[3_)(\v2.5
Nap = 2:54% Gb. Kb _ Ko e in o of
3d y 26 = 0.512
= 2.5x 24 X€x 400 X026 dvadiie
125 P — 0,25 =0:51-0:25
3 =0,
_ 28 do | 0.26
= fub _ 499 =09z
£u 410
Vdb = 3¢ kN

e

(Fr)max > Vdb %'\v:nuz onnedkton. W unsafe. .

- EccenTtric WELDED CoNnNeCTIONS

1. Fillet ‘Welds

() Bracket Type Conmection -1

W~ bbedl @ vovnewt i 10“”@ n the PLocne

o-{) ﬁtue}\: weld. 6?\Oup,
e 7
)

ATNNE

T

Bracket ‘ Plocte.

e— & —l

A —> oLLp’d'v o} b ackek p\aobcL

. R=2P
rrrrrm e
> z e =
o N | P> {)ac}c&xeot Load..
Steel Coluvnm. e > b ridty  Of the load



“w L OO OO0

(W

S

f

{
R S

- Vodbcok gheon gbrors im  wold due o Pw q. I}L\ @3

YD = P
£ %e,oﬁve Redtkonal cea.
% = P
L\N 'l:\; .

Lw = 6%0_05.\#?, "Lo_né‘th O{) t{\/(@b weld, :(d+2b)
tr = Elebive bhoak Hhickmens = Kk.s.
S = 8e of Flet weld.
— Shean ghrew . wekd due o %Mﬁﬁ momertt (M)
wooq,

qzz = l_\()__ X e

Ip

M =Pe
Tp= polon mr of {illet weld = Izz +Ly of et wald.
¥ = nadiad disbomnco o co wezbt@no%, to point on

weld, otk .
g @ \\\\\\\\‘%q"

% Reswborst sheon gbnow blw Chl/ % h
‘ ’ A o @'R)h'\a
% & q, w qp :
Y.

3
) > /“2
A 2 2 )
R = Jqf\ + 924,29, 9, coe® % \\:I\\\\\\\\\/lk
q

5 ;

Z

L Ll L

— conditton {en (@R)qu:
Y —> mMmoncimun,

O —> YAMITMUM |
~ qon elely of fllet weld |

o = A
N



i) Bracket Type Connection -1

| When lood o ™momerit 1w Mot b’mg e bhe

p\ome, o{) k&t@b wekokﬁholup.

|

TJWW‘-RT e P
BN |Ta, rﬂ_

AR R RANRRAAIY .4

o

AL
B bevackdr-
S~ Steel column

NS

SOOOUNUONSONS NN N
TR T T s

E

Norkicok fhaoo o m wodd due to P W q, |

9, = P — P

6‘% Zeckiofnal an, L\N, Y-

Lw —> Eftedtive. lrggth,  of filiet weld. = 24,
bty —> Efheckive Mooakt  Hiokmam = K:S
s —> sige o) FMet weld .

Forars o weld due o M W g,

q,zz—%)—'l'}-

™M =Pe

=t 5 = & d
2 z

J= —Zd;‘ ({@’1 Moo q,z)

e Combimed, straw blw g, 29, W IgR. |
Y = \rqlz"‘c@g |

— Condition P Mas. qp : Y — mm(__(i)

T = ™I o} {LMQK‘ weld albout b@r\diva'lood,b'

~ Yon 2ofelty o} fillek weld . (_qu,)ma,x < fod = o

\Ig‘ 'X\’hw



m\ "\ Kot
Cﬂ/_ C:;' (N

Ve
N

|

o’

C

CCCCauo

T

It
\

.j (..

2, Butt Weld is lo cded eCC,e’\’rl:\(i,C,ql\y.

Kk—e—> | ,\JLP

N W O O O . O, O N . . ¥
AR R RARARRERRARERR

N ~ 7

Jv'—\/\a

St
Burt welel W guljeceed s
(B Dineck coneaxstric load (P)
b (Bewifwxar momert (m=pe).
_ nnbicak Sheon Sbnams  im budt weld

Vool = P — P N P

€H: Jeckion ol ane Lvuncto dx b

Lw = ekl ng‘dx of bubk weld =d.
o = e%, oo ot thicknand =% ‘

LCQL = M . ,3

—_

1
M = P.e
= ol
I 5
I =m1 02, buskk ww@ = +d3

2.

\l3 q’COLZ + Rl z

— Jen '30%2*@ of butk LUJZ/UJ(,’:'

("pe)mo\x S; ‘(:5 (Mﬁ’\m equkvculem:f: 2477L9M>

™0




0. Yok gge o Mk wedd, w S,

o Fe 410 8”"‘?‘ gheel | fu= 410 ™MPa

die to P b g, A LSRR
Hmo\xf
b= _P  _ 7sxi0  _ w0 N T — T~
Lw -H:, 2% 250 L "Et’ ’ |/ + i—\\'*—‘e\—\*\*\—\
oy o weld due 4o ™ W q,, o b/
q, = 1o
2. T Y
M = IEXID° x38 =
- 4 - _
J - %—E..— 625 mm
Iz2 :QICG:“‘ P‘lﬂz)?—
ML of fUet wedd.  about  bendin oo'c,tzsJ
1 = 2650%3 + zsolgkazs)z)
, l2. ‘ "2
\/\feﬂm\:@% 2 amd tE RV,
I = Boo 4 X 62 Szmm“"
8, = T5xi5x 38 _ |
—————— X425 = Q.2 N frand.
500 xb2, & B
JVIW . Loenbined, stnans HUO o“l & Q. w (ﬂR)mom ’
(IR max = Jqﬁ—q,zi
150 2
v \} ) a. 2) — 175%!#. N/ reore

C;e;,\_ BQ%Q% @{) J{LUe)c weld ,

A
AR)ma < Fod =
(R> AX ‘ NERR P

554 . 4o i
1208 = . = bR mm } S=%_ %=
¢ Bxus > ” 0.7




5o
P sops, ®
[g.J.;Ele\)' |

N 5. TENSION MEMBERS

8 f

3

/T X bracin 9

7
Nt

/ \]
G
3
O '
| A Y N @ 7. 7 7— o 7J7— leoa
O Principal Tie BRACED T
(Main T‘\e) . ¥ &
O RoOF TRULSS '
i e |
S [F——n1 — Main Cable..
G
O e '
O E‘—_L;—_-L_—_ef / : 2 \
O ~—T T @ »
/ V‘V'T Q TRuss BRIDGE
{J /2— Lad\‘\d o :
. / Member
- é (Tie) L . )
O N ‘ B
\ SUSPENSION BRINGE-
% BuILT uP
L\I\JL,«-»L-’“-’ COLUMN W\TH

—~" L ACING SYSTEM

—> Types of Faluves m @& lension Mevnber;
b %noﬁb SedkrovL Le_Ld,vna/ {)oulw\e, (Tcg)

— Nk geckiom nu,P‘ELme, (on) gnqd:w\a_ {)cuituna,. (Tdn.)
-~ —Block  shear fedune. (Tab) o |

C OO0 QOCO0O0OC OO C




Ir olden Lonst nw ckiong, %Loob membons  wene. woed, ay terwior

rremnbons ‘74%1\0“3}“ flot »mz:f‘nbczm e 8%0% n 'bQ‘T‘\biOY\)-Hg‘g ,
ome weak I Wmpesion due O fmall vakue .O‘& nadius o

ot . v = Tj—Eﬁ\—-— i
3 Xeon ch. '(l/?)z\ ) - %o, ngh Lekoms MO W mplow@ Kot

e bend b tersion. ynemberk,

|l ISA 100X100X10,

|
. . A ‘ T Ym&n = YVV

Q_QOmnv
ZJBEE - L . = 191 row
Vol 12. bt V2 -
> K _ \
-£=10 yom - j\[% =2.8¢ m™m

‘41\ the albove e(j’ W(\d\L gectiom  with s area. @ Yrak O{)

N {wabmg,mbm '}\M‘ V“GWL_ NA A o{) .%"m"

gh g(ajb raermnb ona, boodl  revowaks awd Dol holes one

{autoru; og {)GLLUU\-M. Pkt W mzjle sectioma, w(owa with, +those
two  fockons @cozmwot\a o) booob’-vg. (cména/ Moment) emust

Cwlio Ve token b orwiddnatiom

- Design Tensile S{:vengt\\ of o Tension Member (o)
T W iniuwmof Tgg o Tdn e Tdb.

| x Based om !g'ro% Sectiom 'Ui.ei_otiha/ Qd}[%he’,(__rdg)

' A3 ——>v87\056v $ecttoned area. o
Talg = AS 'p.‘j - a vemben |

?fmo ,(’3_9 jLQL"L M’VBIH’\ 0() o -

Yemo > pontiok falely backon egainet gied  straw (1010)



CD

© C 0O

C CCCCQgCo

'<T

S
% Boased om Net Fetion rpupm’\‘z- (on 571actune_ g)alum

(Tdn)

g@n Dlactes  condl, %Lo:}cz

Tan = 04x An fu

¥

Arn —> net sectional arnea = (ﬂno«é o kol anca. — Area o)
) : bolk- Nola.

~ e chain Paﬁc@\n 2 boUc'»Y\a/:

An = Ag — anea o} béHr Toles.

. . .
Alown gectton, a-b-c_d-e: -
5 e "
\ & O
(B- nelo)+- Qe
g ¥
— Jon fhaggered (7)) 3G 3G patbonn of bolkivg
,. oy
Alov geciom a_b— ~d-e, . : .
A %) o c N Ok ?
9|
4’91 4’31 8?; O
» ‘ N
Py &P — 8‘\70«@@\@ Fi’a}»w - .

.9\ &32 —> ao-uﬂc dusbancas. a gg\ . U;\o(,'\noab'to'n‘, S numbe
o) owua O INRLATONS.

b G Hngle, Chamrel &
O—H\oﬁ Fypes of Rolled FHeel sectiong | outstard. leg dishance.
| . (,om ecked. omhn&ﬁ
A"\C, =. Ne/‘b’ ?QC}}\TO""OJ' onaa. O{) Y\an :7( 7F'(-—*bh|ckna;?o
I\ oukstarn
. Ag
Ago = 57\0}» 9ockionek orea o ouchl:m\o(ig, —Ane
% | A » ‘\Ct)nnecl:eo[ la,
‘ ”& Gustel Plate.




x&
‘T;\‘\ = Oq A'r\c, ‘fs::n‘ -+ /p ASO % o..'f‘:\.ﬂf;"éf
\6\'\'\0 .&O*
3 = {14... 0076<_‘£.>( ) )} % 0.3
<
> (ﬂ_ Tmo
bs - ghecon keé distance . Hy ¥
Lo —> [;;né,bk, of ond wmnectkon
w —> owbghxhww % distan
4+ — ik rnens o() oukgbord. . w
g v i bebon fo e wnequal T —d—— =
. » WAh ] bs::'.W
J’LQ) ,gQ,C‘hO‘Y\ \Lm l)QbE@l Wl\l’ bs: W Wy -_t_" (we\de,d
srangth . Yomger g (botted angle) ang!

corredoed  TO ﬁu,,o/se:‘c‘ P‘LCUHL C'l\ﬁl\gl A“c’)
fond  BTReckiON ke (B) w neuced .

x Pased. on. Block  Shean ailure (Tab)

L/Qse\: 'le .

o W\W --ﬂ(a-t- tie
Avg, Sheor pla
(Avn)) \( e | ‘[

—_ g)‘\ea]\ 3{,@[0{#'“ & Plane

Tat, = A Atn )
\‘:7;. pXm 3] Xh'n

Tab ¢ L o
— Shean hwp%w\,e, & Yevwion Yield (To\bz) A when {)

v Tdbr & Tokz
Tdb2 = 0.9 Ayn fu n A*?‘J o)
J3 T Yo

Avg & Ayn —> mun 5T\M o, Nt anea 06 shean PLQm Np‘b%
A—\,—a, R Agn —> M g and mek anea of terslon  plome raphy



i
. )
oy,

.fra)

<<,
-

OC O OO OCOQOQOQ0O0O00 O

f‘“\
(.

C 00

CCCoOO0O0O0C0OO0

C

N
-
-

!

C

X (@m‘tﬁm neq uinement %en ?ate?gj of Torwion memben
‘Tdﬁ
o

e

® T & Ty <— mwn o)

Tdb
@ f>\ OE me'yn b Q7\. $ ‘A 01 &TY\?CE
PN lwit —> \A,Wvﬂs{na/ glanolerrors  hukxo 046 LeroloM mevnlon

oA PQgh IS Qob+ 200+

Y
3@



| e
?"Lh WED, ' 58
T 5 Design of Axially Looded Tension Mevnber

3

3 * Llendenmess vatlo Of a Ternsiom Mernbes,

3 = wneup pordted Lm-\éih —
3 M naddue  ofy 8ann:’c:’ton Vi
3 |
3 ¥ Lm‘d:ih'a/ Llendenmess Ratio ()\\;m;-b)‘ ‘
2 () A terwion wemben ‘qu.a',ereoQ‘bo load. (Y sbran
“:; rovorsaks due o loods obhen  Bhan wind () eanthauake load
. - — 180
) wv A me_mbo]\ woeedk an jﬁe (%a" 7100?) N VIS (@1) N a
, \ B  \oad. roversals duxe 4o Loodly
O bmuw\a/ ?aﬂb@”\ 8“‘}’5@(/{7@ v
O MLM’Y\K ng oA b){_,Y\oL (g\.) eaﬂ)dwq/wa,l/\e, Loadgs — 350
O
@» UY Jon omur othen tersion P aynben — 400
“y (other  bham Pm’bem‘\om,aL e beno)
3 * Yemsion I p\ e
0y | S ' .
o | SGNLON"\ Sp\/‘.cz, W a_dO'LYTb 6@2\ tersion R
5 n@’tmo\% wsed, \L@"l Wﬂd&ﬂa, b—hgbl\ o{) @ bersion reve bon
5 (wm b}\a i3e awelabsle aklmm ghotm. Rolli “3/ t/t/m/lg e
5 Vimiked ) omcl  cloo  wned, )ZG’L 5@'@7\1\/\5, ‘o difhernert Bioes o}
3 terston. roambens -
J N | :E | .
9 a T :l ) 4] . ] -
) oo o o , NIV
= 1] -
e "=LA\ ) | :'. | P — ) ' ] b —H— _’J
L e LT
Sémlon Iplice bl o ow:f)lb e vnbens Jevwion gplie  bluws

two difhy, 3zes o}

Yorwmion  membaord

R

.,
e’

[N

={



¥ Lug Avgle.

;iua omﬂb, W o s\omt U’:\@‘U\ o{) axy o\m\jb M@Lafg o

oot Lotkicom —{;D&mh Ow}v%\pmol/mg L% ofy om aralztb the. a%gd
Pltﬂbz-‘ (O.N\F/\. olso  to dO’W\ O\Ub%bam O(,L’ng {"Wﬂae 06 o C'\\Ou“ﬂ"n(’/{, e
me,g(we& PA:M) jo  het \omga’\ og connecton  en meb o

Noe. red oxed
r 1\
Lug Angle. ' :
\/ : " bug Angle
Bi==: | o o |
= N—h—N )
|
[H-5 0o 00 O 'l
T~ |
). 1
/J ‘I} ' l
p ain Angle.
Gusseb plate.,

1. B= 300mwm, + =10 v R d= 18 rmm.

Nt gedkonal o, - 0h p\cr)sa W&}V e Lotk Thole s

(B“ "“’l")"b = @OO—IX2§)A1O = 2800 Mm"

o, Q"J‘OLQ-' OL&QW\Q)CQJI ) do = 25 rom .

Y
7y 4 = _
Fodune . feckions  one : : | (?]2 50
_ : o I 100
@ | —2 — 3- % o ' © 300 ( 5 ¢ | .
‘ ' o | 100
b 4-5—56 ) ¢3
ALY } P
¢y 1 -2~ 5—-6 v G e
o ‘ - 50 I
) | —2-5-3- 4

“An olomgc 1-2-3-4 ¢ (chain  pakkem).

An = ,@oo-— 2x2‘5)10"



-,

o

~

oW W W

d

e

W O

@ O Q0

Q

Q5.

O 06.

©C 0CO0OC0CC0

{—2—5—6 ¢

7440“8 |
o An = Eendo)t b fe
3

= (300 — 2X25) |p 4 50" x10%__

4x106

= 02562.5 mrnd

_ |~2-5 -3 — &
2

An = (300~ 3x25‘) 10 4 45_0><‘0 + ssx.o
X100 400

2 2

todiomok  aned = 2375 rfd

f{;{)e i ve

0.9 An ‘Cu

Trony

Tan =

An = @OO—3X \8> X112 = 152 rered _

Todn = 0.9 X 1752 % 410

125

517,19 kN

A =1379 mml) ﬁﬂ =250

Ag

¥ o

=313.4 kN

_——

-rdj = 1379 X250

et

Lo = 40 mPa. 3

fH =

Tda —5 van of Tdﬁ (ey\) Tan (o) Td'b

250 MPa ; do =18 ™mm

do = 18 mm

JMin  end Aistance., Crwn = L5 do = 27 rom.

Epmorided > @ rin (w;o block ghean {)ouLumg

2.72..7

120 XI0 X250 kn
Xmo i}
Tan = 0+Q An Fu o.q (120~ 2X18)10 % 410 2479 kn
\‘m\ \ 2% fom—

i T



Shaan .
A%a = EOX{O =500 ™mny - S50 rom PL’m

Pn = @O - - d%) 5@0 “1‘2)\0 = 320 yard” —t;emw!_:%L‘,
Z .

AN A NN

Ayg = (50+35)x10 x2 = 1700 mm-
Avn = @504'35) "“@"-ng—_,) XW0OX2 =116D vy
__ kaox_ aWLOL g2 Jension nugtune . (Tabi) ¢

Tdbr

i

@I\\@‘% —\-O-QA{VL-J:L&
¥z T - T

= 100x 250 09 X320
11 + 820209/ = 31753 kn
3 X 2% 125 —_—

Fheon Nk'P-kwm & gmimﬁce,l(l (Tolbz)‘:

Tdbz =09Avyn fu 4B A—L—a
' N3 ¥mi

Xmo

=09 XL 60X 4\0 .

4 S00X28p

3 xn2s o1,
Tdb = ~un O{) T,olbw & Tapz = 31 A ko
Td = 247 kN | |
07 Lu= 40 WP, f =250 mp, . o ns—g | | | \
| , ' T | R
Two

150

: = 467.7 kN
101 .
Ane =(l1i5—8 \
; Wegog
o8- Ton = 0q.q Ano fu + P Ago "C'f_ C =\i68
‘ _ Yoy ‘
:‘? 4 — 0, 076 (W)<6> bs < Fu | bvo
s s _—.@ > Yro1

T
qlo \"-ID =




)‘8 = 1168 mnt

5163  kw

Tdn =

—e e
pro—— e

DS )Liw\t\:'

< A Uit

1o
Y rin

R
£
S
ll
;i
g
-~/ X
B
° &
™ \%
\Z
s
o &
gl 0
«mz
—

£ 700p mm
7.0 ~



|5 Septs

FRIDAY

6 COMPRESSION MEMBERS

®Primcipale Ragton —
' oﬂmaﬁ'(a/ woed. v, 7\006

AT e V S ¥ AN mt

Strut
(biscortinuou

® Strhut —
@@aﬁxm&/{é used. WA noo-B
bvant CON o MM‘B “a’ﬁbe”“ 0 ROOF TRULSS / 'T
: PrincipabRafter™
® Colwem (on) Post (on y%ahoh(ggexe.l_cohmn) (Moaip  Struct)
wned v ondastrial bu,‘»\,o{)w_\a’ to (cortiruous strut
WO Ik {(Loon @y Jloon é'motem; A\
) ® Boom — |
Promn CAP\L OOWFT\QM\OY\' rmenbon in ' _ <
a ovame Y ke | g | posi

> Rpes of Failures n o Co»m'pveséton [‘Oémber
® Yhont Cluvem &1 shont Fhract — J\(Onmwua ol %
gttty C"“”%‘Eﬁ- o) a waternial.
iy Irbonmmediate Coluvmn  on  Intorvmediote sbrut — gorenally
il LZS tnelostic buokbmﬁ
G %Ohg Colurnan Jé’ow\(-j Fhnus ——@e,\—\ma/ma, i‘mL d— olasti.

o bud<b
) By

.— _IA . ' \\\
VY

| .
fed e £ | /, cd << Fy |
| »‘ // / < fp .('pvopov-b'\ona\ljcy limit)
Pr _ d /
CYielding Failune. ke
(Elastic buckMina. Fallune
i Shomt Gherm) n lorg colufin)




,ﬁ-\.
e ! ¢

Q CC

(

W

CCoeC OO

»;

“—

' Y
-— CO"NV‘PTLQMLVG %{:?\Q,YB‘U'\, 06 a oluvrnn  en gbruds W ' & @

in{laenced %
i $nBral impon fpetiton b the member (due to xmou;@,
+tnovbpontatton ] Meckton)
@ Rosiduwal forners in the cfs  (developd, due o cobuha drom
%gk tevep WAle W‘OWLO(L% o amblent temp.)

(it Eecentricily o Lowu,»ay (o\wbmg/ sdolitron ol ™0 mertts)

- (Des'lgn Cowq)resglon Sﬁehd%k of a M™Mewmber (Pd.) ‘

PCL = ‘CC.CL‘ Ae

Fed —> cLQ/o'gh stress  n anciad ww@,\égon
Pe —> clfgchive seckomal anea.

® IS 800:200+ pop 50 '\'Y\DLL)GP\Z’ awowes  a,b, e 2 b bosed on

PERRY RbBERTsoNTs Appnoom%- A

N\ = mom—dirnensiorad efhective
glon denmemt  Fokxo.

KL\2
Fec TE
' : - o5 .0 ¥»5 20 225 3.p >
Lo = elastic bwcldiwa/ gtrem N —>
- _'[TZE '
kKL \*
Y

® Az p IS 80011084 |

Pd = Tac. Pe

o % < 0.6 % <(‘OERC\—\ENT RAN KINI

(R +Egm)* Formin)




® Clers &  (Fubulont gockktord) membew have mone WD ARAZ M

SH\@B% oowwpomzci 45 clond € (sobd donahon Beckrons). Roth
members  ane  tniti a)b(a X‘E‘hculé’)‘ﬂr and. Qkx,u, %\oh\,-

claw o« & c
LNV Locxo\iYa,. Bk nesiduwal shrexes wih be ™one in

clars G co'r«f:PoJ\.o,o(, v clom A s u%@nm CooLL?g take s le
okt omd enckodon’ of Fubulen  sedoms.

e bhe
Y |
® ' " - 7
—— (—I— ) y
| N /
Z Z = i /
_ - | . )<
I
. . \/ Y ~N\
—— A /U N
AN
¥ Y M
: ¥ i
Yz > V.ya. Yoo > de uw > vy .

o= |6y kL)
v
mE -(;w'\behaura,

Y% will be mernae “’LQ“& Y-y ancia .- C}_kélm A mears

Vowen Led v odaae z{):xoh\ Yhe aowe
9
. o (Pd')z_z, > de)}j""ﬂ-
g’cuﬂwé dockrore e Lest gacdktors ane thote vw wlhich,
’ ' G andan
Pd) 2z, = (Pok)yﬂ , ( tubukarn 3@(?5@”'\’5) .

% q)ewy fRobe_,vt-s on’s E oLucd,-'xOh ,
Led .= “EL) /.vxmo | < Ly
45 + ((bl"‘?‘l) o5 ¥mo

N = non Airnension al 'ek’ge,c;b'we, glondeonmeas  nabteo =

= [ ()
- TE

-Cg
+ee




T gecktor.  wdd be Xukaeoh-ed, to  eccovvinig boo‘d\iaﬁ wret Y o

Uooaren —-69‘71 15 zzéﬁ(}h) }/ooobu'ﬁ wll be co Ob Lcom

y Y
S e— re— > | =
|
2 ! ré
Z - - . z - -
g |
Yzz >> Yoy, | Yzz vy

'EIO,L e, areo 0{)' ?ed(iow-, _‘ﬂ_’“d fecti v woitllk b, e ne
ecormmical omd eplgdent  thaw, TSt 2 e oM.

@ Yo strodr —kao\fvi% botts, e -tack»ing, welds  on —ba.ckba,
e e vaed O covrmeck d%m%‘b octions.

® G, colurms b?\a,(/'cgg o Lauva gaf%zw e wsed . |

x @hw\q‘di’ha’ % B-k,@ms ‘]£O71 Bt wp @JL&L’YY\WLS o
e

— ‘Sfadmg, Xaﬂb@m v<’P7l€»6‘?JV\€OL *&G"L “T’CCQWC LOCLCLQDL coluwmn
— Rodder géjdbem (de,mmﬂ\a waed, ~&6’L Gocialb LoaaLQa(, colurm ng
. p E
* %ac'wwd % gtern

- glw&g, mtj\m> O')’\a\\r\h_w(/a oL Flat  —17]

lociv
~tudoe. Xecﬁom one maa-% 'an(l _ ‘membeyr
b 2ocksom .{@1 L&d% mﬁ’hb@ N
NG - omr\é],e, og tndim akton 0{) IQOUB’
co vk Lo%'\:‘::uou‘hwt, ansda

L —» Bpad.j—\a, o} Lm,,né mmbojt _
b—> usidth ot lact oo

- \&“OHL o}, LOLOW@ e ba .




3

Step 3: Jolock o 4riad gection with TPP7D i v k. =

areo. equal T anea  requined.  coith Whar meimdmun nadiig
ob aaﬂoﬂo‘co'm'

Step 42 Pooed on end comdibton, KL ool efhective
gumdonrars natio (KL/v) amd. Hed o] a brial feckiom ™
cohenkodked. -

stps Pa)yn = Ba), | x Ae

b

é\b P$ (Pd')"l;?ml 3 Lo  ‘w 3&6@,, OH\«U\WQ o,
pno@m U N?Qcoteot with f\@km Cle oxea. |

X %Lm\rﬁﬁé & lendernmess Rartio.

L\'miﬂﬂg DY
@ﬂ_@om?ww\\ o bo /SkLlrd'zO{?&i < 180
+to W\PT\M‘WQ Loadls mubﬁ“ﬂg
*v\o'\'*\ M_Lf— corrinadom.,
Ly ods st 8, .,k\om tovnol l’bc’dm
- . | ’ £ 300
® SIS QOWOOW ‘t{f”??o‘ b becorn-

_%(Bukl% up Sections <CB_U\.'LHT wp Coloumns)

1 & /

Cjw“’:’ o 'J__J e ’
f’/ N

| _ &

OUUb OB thnee “Sectiowns , JII:M e B morb@({bmeﬁﬁ: Cabd ™ML
orea, Howm aw% ak\,orm L)u.oklm‘a, GNCAL Q/mqu\ech_ "ol Y




Cc o C OO O O OO0

-

B_L.‘_ - @%@cﬁve gl donness ﬁcd?b' ﬂt @2)
\,.
Co m,\)wlm

kL —> efledrve \S?Ar\aﬁv oy OLNW\Q,-Mbeh'

K —> elbedtive Lm&ﬂ» comsbarst 5 L —> unsupporvtee lomg b

¢ = 05 (1+ct(r-02) +)

< —> 'L\'Y\peﬂgeo&m\ Ao

BuckW
/ijuss“a a b C d.
. 0.2} 0.36 0.49 | 076

g+ corwidens —
) fccmrfbnio'd@ o} o lood.
by rvtt ad e
& ?smid,uol. genans prasert  n cls

> E£Fe ctive Le\nﬁ—lﬁw of o Corrpression Mermber (RL)‘

oint of
KL O\.Q/PQ'Y\O{_A u,?g\'\ s Auz ’zorf\:'rf
(i Ygpe. of end  umdition L by
CRUCE o membenes W\»e—elb'm& at O,C,'jo{h'(r locakion . ) ke
'U‘l‘U.\NO5 OA TUvorts an bom wed at d‘o‘\n{- 1
% FFPoctive %ehé*l,-f)w of  a Column (kL) 7
Jype of End Condition Effective Levath,  Elfective longth
T (KL i congtant (K
| ) confbamt (k)
Fivced — Fixed. . l& 0-65L 0-65
| Pirned “ Q O.€0L 0. €0
gwc,egl, 1’( o i Q,i) E
{PLY\'\‘\LOL —-/Plz\m‘\-/u.?L 1.0L 1.0
(Hing ool — Hinged) ,
- Goeed — Fnee IXKL 2-0L" 2.0
Fiocad *\/WOW\@*T" Roen. 1.2 L 1.2




Pirmed—rnomatt noller - 2.0L 2:0

8 Septs;

"HURSDAY

- Design of Ascially Loaded Cowrp\ression. Mewmberg,

X o@ggign QequLchmewt +for 50‘7%43/ of Cowmss‘on
Members -

— @‘% ™ nassive Lo
(g comp C‘fi (P) .@—udn Cornprensiomn g—};;\&gj

O & member
- KL\~
T)o Ob fecttom ﬁw&ﬂgr Elendannery Roks
| : 0.
(—Eo take cane o eneckion (.oou)(/a)
@n@%fﬁ’h 06 Ww'LO’Y\ momben  w an  ihdione chizom method 06

Jh os  he ~6oul,wuz. gtrers +fed dopends on ot o} 6“0&07"4

Faol ~$<K'-,0< b = f—‘)

® g@\. a. 'EQ,’Y\DLGY\. VY\C’,Y\'\b@\.) SCLUth’Y\ L d\O_P@;hde_'h—b on. A

For o comproion membe, seckion. U dapendamt on Ap g ¥

gm i reckion Ak oko?w\i@r\{— o Morment 06 tneontia.
Stepa: Aasurme cksus&j’n gtreat n anciald Compramion (fed )
fed = 90 ™mPa (“{)G’l 'omnéhz, z%m'ba)

| = 200 Mpa, (%97;, '\'m,o\lwtg lovdled. Colum%s)
Sfep 2': fﬂeabwe tectional  anea nsquined, fon JBMMQOL
comprarive. lood, P 18
_ P
(Ae) veq T / (’pCOL) assuwmed.




o0 0 0

C OO

C

o CC

Vo
D

mw arion  Umoge o

CoO o0 0O0O0OCO0C OO0

A
7
\

:‘ S <
38 X

@ _>l>wd<l'ma 6} whols, Lovrp onents
@ —> local bucklin X oy colwron  compomnent:

@ __>'),0¢QL, bu,okb'ma, o{) L&U‘ma, r~emben
— @emo)\al gpe/at‘»o“cd{ong;
® S}\L o dus 06 %»ﬂaﬁmm nonm alk o er, quhe_, o{)
\“d““g mot e than  panalkel 4o the PLQM o} Lacua,
ie, k'fﬂﬂ ¢ YZZ

Fo "hawe wy\owa n dsm’n'rv, condidion st be

IZZ = 135, L_‘ i
21z = 2 (Tyy + Azs) z 3] 1@ o z
. ' i [3
=2 (Tyy + A(S+ Cw)z) p. =

3

' )’
® g@l‘ziﬁ\jlﬁ« L@Cma Sadt@m) LGM\B on ona PL’J\M‘ ghoudol.
the  obhon plane

F F

TN L - —\
—>F AT 7F



Jhae  Bhouwdd nob be amy. vamiakion  wn lac
© T ar s "oty g

T o

_ (@Qs\gw yPe,CL%Lca-l:'\o’ng :

(i"""POrtanJc)

o *

® 40 <0< 70

OpBimum  angle o 1‘“'“‘3 memben, 8:»45° to 50

g{) o< 48 > Lcwima rmaembin moa chame, o cwva !m-m:, 06
the the C’t)LLmY\ LO(J@ amd. fooma load. ’hr\aé/ Mgoﬁ_ ‘é{‘—om
one  olurmm  omp onenk to  amobhen ol Wrmponert  like

Lruua e ben,

0 &>, the Hang o canging aapa iy Lasing.

® Effeckive fondmmed aatO of lacing mombor showld be
Lert Yo N QﬁluO‘JL ‘o 145

KL
LU <
( v )ladma, = 145

Abeve wnddton W ﬁ%umwk 4o awoid locel bucwy? o4
Lao{ma maomban b)vo indioiduak | olurmn c,om{)cpeﬁh .

- KL -
0 Hon S'ijhL 10«(,{;:15, _Kgokem witth
orne botr &L one.  ravet 1ol
@ o aingde lacimg go'ack welds, 0l
Gip For doulste lacing ggbers 071

cOhene, K[ —> Q,M)eob‘we %‘t’k O’l) Lac,wé reralbeh @k_\{




A"

~“c
o0

-

o o 0

Q

@ ©

Q0 C OO

C O

CoOQTCOO000CU0

C

Q0O 00

@

g@m {103% Lacin ( B xt @
(3/ ) HLe/t-
, B

IW\&n = B‘\’f2
12 :

Youn =— IWn _ B43 _ +

A 2.BY I35
h2 %KL < 145

Mo wreth of lak (aobfa/ mermban | Bmin

~ 3 x 8)'\aor\k diavyan eton

of bobk
Lhank diarmeton 1 I‘Q \
o bobt A R L 8
B (min) 50 55 60 §5
(rmm)
® S %NORWZ/»A OE Lcu.,{ma mermnben
+ ZLC; ; o double Lo@% méWb@p
® f; < 50
Y i
< 07 x elfeckive slendenmens notio o{)
whole buitt up olawmn (kL
o
whichenven w lers.
Yomn - => trane Nodion 06 tn iastolnak eoluwran, CLo™pOnent.

Jhe above condidon A n.ealum,zgt o bminate locol b%o\«ug

Zow‘aa

25 %, ta(‘}c@’\.&d\, co\,um'\h loed..

 ofy indbiduod colwmn  corpenent  blw 10\63«*88.

ho
\’Y\_LYY\\?QJ'\A {“‘%—u be dﬂi\tj'f\.z_o( %9‘1 o _%'?W*\Q\J?J\AG 81\&0& o~6



gﬁowvo\)me ghoan, V = 2.5 x {)Qdm,\d colurmn Wad.

V.= 2.5 p,
too
y = \rvl\'
— — Fsime =0 g
v M \\
F =V gme -
ot N

® @mgh aod gl *AOTLCQ, N LMLV‘& memben(f:)

F= v
NSIng
F = _v
P SmE <~éen 8&\2312, Ladmgg, N= 2
= 4;/.,“8 (\ée’\ doubsle ch'ua/ yaob?m\

N=4)
® Efhective glondaroness  Aakxo 06 hxckfa/ wbuoven,  ghoudol be

noneased % 5% N evdln do take cane ghean e ovrmokrony
due. 4o wnbekomeed W\Dw\é‘?h’\ﬁ/{» %95\&& n 'Lowma, by,




%}EVEL’-Z
P-s2
}\ BEPT,  Elfective glomclanmens natio, kL
(3 P. —~— = 200
KIDAY r
0 =1
O
KL = 1oL (Ends WW“‘)
O
O k\’,— = 200
0}
& L _
- = 200
Y = 'T _ 4 L
- - JTa /6 = g'__.
A o o> +
L = 1
— 200 — =5
d/4 = ol °

CCO00Q0gO0O0O0CO0O0C0O00O00CCOO0O0O00O00L0OOD0

P ack oned. Loaol. . 3
p= Yo x Ps

= |.5 x 1000 = 500 KN.

i V = 2.5 X 1500

{ele)

= 37.5 kN

5. JHockah -&G’l& M ladmn , E = V.
NSinO

6. A = 1903 v

12_2 = I33 = ‘77)('6‘- mm4—

m}bﬂ Todiuws O{) égﬁaﬁO'\Q, Yrun = W

Teia = ™an % J\/\/ A\ Iz=.

Ps —>3ernrice load.

ISA 100 X100 x

TRG rom +hiek,
I Sussd: P\thQ
Y



IZZ = 2 (160( + A\\jz)

= 2(Iyz + AC) = 2 lzz.

@w@% PW one PA,OMM o ot Pe‘m—té 06 J'W“U&ON-
I & A o4 ﬂwz’c plades o wot (ncacked,

1, = 2( Ty + A(Hr )

Teiin = Izz.

’ guseet plate
O < -
1zz = 2 (135,4—//23%) i K lga 150xISOXIC
- . \
Iyy = 2 (Tyy+ Az") .

Imz\.\‘\ =

X 2A

2&( 2|

/ Vv

/7

% 120%120 X!
v

Yredn = !Imzw\
A

/
I‘Y\"\;\-“: ran Ob IVV o IUU

Loy = Z(qu‘+ AV ).

AT
A = 27150 mm>
= 2 (s8y x1F 4+ 2750 x 02/) .
= 1168 X1 rnt | .
' Tuw= 584 XI0
Ivv == 2(Ivv + A‘ﬁ).

Tvv =15t xiot
= 2 (1 xi0f + 2750 X2312),

= (573 .6 x1D7

L= CzZ + Cyf = 38 +438=2312.



C 0

cCcoocCcceco

o
e (-

~

N

Ko

Im’.‘“ = Tyu = H68)(\O4 mmt
N = i\ 4
Vimin &IUU = \‘______68)(‘0 = 46.0% ™m
A 2 X 2750
o. A=003, TIz;=TIy=177x10" vwom*
Y Y .
Ct)fj = Czz = 284 v : ! 4 T‘— - #réﬁ;\;\)%.ous
Yyy =Yzz =30.5 mm 8 P _!_ - (*reated as
‘ z 14 - Z —6m A xed Sq\apov{:s)
A ( 400
i
B W A \'.LL V.
4p0 -
Y

D47 : 6th Point
(Buoldfm% obouk OW& axir 06 bu&.\%—up membey = class C

9}®3n ancial COW\/\)M'W@, LONi) p = fed X Re.

foa= @@‘8\«, ST ,oom;?r\wive sbnans
Pe = ESftpcrive soctromalk anes. = 4 X1903 s

o35

o "%Qf\

X 7 WY

Fed, = /8o 4 e

< NS o @T"‘:ﬁcof“?
2 2 0"5 s "‘ v S
‘ gB%; 3 TG0
A mume 5;\0«&@ ol gbeel , Fe 410 Rt
% -% = 250 \V)Pa, ) 'X\'Y\O =110
— ol C = g onfeion 6(10{:07\, X =0. 4
Buitk  wp e rmbend ALY rp _ °

N\ = Mo dirnorsional  efhective dondeamers natio

KL = 08L (one ond hinged & ot end foced).

= 0. X 6000 = 4€00 ™M™

MI o bwtt wp geckiom 1 Ty, = Tyy = (Icoﬁr Ay*) 4




4 (17,_7 x 10"+ "‘403%(‘_*._._?20 ~ ?—?"*Y))

5 4
= 231227 XID mm™

Tzz or Iyy
.-—.‘—-—\__~__
A
‘ 6
= \/23!- 227 %10 =174 .28 rm.
X 1903
e 'g\mwﬂm 7O = o5 KL (8% T Ao Ol ap -
€ heckiv . Y column)
=
A= | (kL.)-’— 250 x -QOSK@%Z
v —
—_— - ‘74 = 0325
—_— v
TE T X 2x10°

$ = o (1 + o (N—0.2)+ '/\2).

o5 (1 + O-‘i9(0.325‘-0'2) "‘:0'32'52).

"Ccd. = % /XMO :- 250/’-16

2 p2)0r s T o
P+ (@P-n2)0 5 058 + (052 —0:325%)

fed =214:33 & 250 Nfewd
| le1

Pd = 4y xA = 214 (4 x1903)

= 1628 x-\OaN = 162 kN

—
Pm——




1 COLUMN BASES

&

COLUMN SPLicEes

P lP
P
guxsse*r
\[(P\“ coluyn n sl/qb
4 (hinged / pinned
Sup poﬂ:) ' ( GMPPO"IZ) '
177/7/77 %
N 1 (as per

b | l cw\e) o
nOYeYE W o&b‘wa on e colvnn

~Coluryan PL Adadyt o ured, when ohg;
anciak Wwodas act on the cobwmn .

~—> Types of Colurm Bases;
— Slab bages :—

IS 45

OG-Fck

45 f:ck

Steel
Colu
2000
\ [l ' !
ST

Concrete. pedestal,
M20 ™ = 0:45X20 = G Nfme}

|
|

o be Pnow\o{zz,cal, wheon co\w'hm [ z(,d_ée,c,{,—d—%o

o’w\ec;b ancok  looda OMa.

— Gusgceted. base 11—

o be Pnouwabz,d, when  colwmn % .gwlaﬂ/ktgl, o
M,wa-/ oomL llood/b amoL ulae,o{‘wL 4o ascial  loacla WA Yomert

® CBecuv‘m 5 Z’b’wﬂ\é

__-F;\ < 0:45 £k
045 £k,

Min . base  anca. Mﬂma 4o Meb bramamit the ol lood < P

oa& cononate (os pot wde) = 0.45 Fok

—

0.45



3 Oct, :
FRIDAY —> Des‘k‘j“ o-f Slab base.

L - Lewé‘lrk o{) glab bMQ ‘ 8 b I L/S%leet
Coluwmn.
- B—> widbh of ‘zlab base. l
s thicknae of dlab bose .'
b > dogth of sbeel coluormm ool | I
Reckton Slab N *s 3
base | N
\ Al The
bp — wridith o() colorm 6!,&'\(\3@ -FOund.a'{:\.On > | ,I\K / —4 ™
~ botbs 5 Al SR D
a— biggen PnodechO’n o} concrete NU AR QJJ -

‘ pao\esbox\ >y e T ‘. 1
slods base begond s Il AN
+the sbeel wlurvon

b —> gvnatlen Phode’m“ o} 51 K__(}_—éﬁ
glabs Lone 80’“0{, the I
.
gheal. columan | I *
- Nd 8,
S-&ep 1: 74,% uxme 8 uﬁc@l)\l : — \
K— L :

(97\:,@(@ o LN onTkR,, (EQ,OU'VWB/
é’JC?U?«Y‘ B - 0,& Lo CherR. _{IGL’
J i <en @y 0.45 {.\Ck

S%QP 21 HAnea oﬁ glaks Louxe '
requinadl, = %’we—owt colur
vn loecel
A =P
O.us £k .

— o Bqont slab bose |

Side ohy gl baAo, L=B-= \]'_—

— o mc/%om&w(m slal bose,
A =L x B 4
= (D"'QOL)(bp +2b)

g.L a % b (?h%ﬁwm\ﬁ) oo £AYNL _H\e’ W'&M )
'*‘97\ glab bLase wilk be OP%WY\Mm . AX M

o




L L |
/e

“wald

%
S

w

o ¢ Y 4 P/ L oo
AR \u} S

{w")

(®,
le , comditam 36@1 op’ﬁmm ‘thickrnasg o{) slody bose . é &9
A= b | |
— Wpw and. Pprem une ~A7\orw\ Lo oneke Pw{;ql 2w

W = P

Provided anea of Jlab base

Cornidon 1 wmm uvidth o} glab Lase,
SNt rmomernt due o Wb wand,

novune., M = wo® _ y wb’ o \
i ’ : = 1\1\1\'}_1‘1\ - 14:

_ ‘\%}—(Q%—% 52') ‘ L s T 4
W= P (dosht) ; ym03 gon el
— Pasign bemdfwg **"“’-*‘de‘ of elab bose,
My, = Zp
12aY0]
@w‘j“ ondibton L :- z T
o= L
Y
%—(of‘——%ba) = 1.2 Ze :C{:a = bte®
™o 2 /433/2
= 1.2 &> & = t?
—_6— \‘mo EL

= Thickrers o} slab bosre , t¢ = \\2.5 w (o~ 0.3 bz) Tmo

ts > br J te - +thickvess of colwmn {L%Ja_

—> @eSiST\ O—C »6&/&556“36(1, iEage,_ |

. .% Qw%k o} bose Pla:be)
B — width oh base, P\Qm
P — T ouck onad. col i n ’bokckqt .




. » Steo
S‘E'ZP Ve \74 2 U2 ZLL;C{:Q/bLZ, 20\5:}\ ﬁ/\}/—-

node  of wnowke, | ;
6 Gi{Sf*(:,zb J I (s
pltex S H wan
gew% X-km»a;b')w o4 : L
|
covoneke = O, 45 k. Gussf% r : f
v Angle . i 1]
.74ma, 06 base plwbe. \ - | \% Base plafce
o N e
NQAUINRA, \ﬁ N e
D . > L N | B
noveke. . . < - D . W ..
= Hactoned cotuwzoh;d .géesbt' Yy T Q;, P
_ A TN
. i F.
f)?eamna, z)cmméfck of Lnowte \'c’éa"’szﬁ’we
| | ‘ . A
A = P . .|
045 fek 3 : B
° v

= width 0of bewe Ploate (DOJanel o web |

= dopth of sgleel wluwn + 2x Lhickvess o G
+ 29((26 width o} 8%@& ahahz_ + 2% vin, ovenhomd
( £or bolted. Eoﬁhecﬁon)
L = d[eP—L—k ol gteel columnn 4 23 H\iqkw of 6pr +

2% Yun  ovoen a» (-ﬂg}. welded. c,or\hveo‘ﬁor\:)

Widkh of base plake , = anea oh base plate
. _ : (,ex\drﬁx o}, Dose PLOUEQ,
"U.p w and. Prasb une. % O conmcbe_ PQCL%—[’—“’L

w) == gCM‘/EO"\ROL COl.\A.’Y\"\"’L [00\0{,
Prouvided. anea 06 bazre_ ]9\075@

— - Mowment due O wp wand ’PWW "(3‘9’1 'Imm wncbb#\)

o()bcug, P\ojm ho:wcg_’:;wc
2. 2.




W Y W

S

w LW

o 0 0 0 0 0 O 0

I

-
A

cCocCcoOo

o
@

N
N’

A

— Qukgn bm’\dma g-t—;w.hd:fk oh bowe, P\m’ g‘ @

C—>

Mg = Zp. £y = 02 Ze &y

g\‘ho X’YY\C)

cavtiloven Pnoé%m bfam\ot the, noot of 5%4@:17'
m@b— (-Fov boted ¢omn eoﬁon)

M < Ml

N we ¢ e x b, fy
2 G ¥ rmo
'lT,g = C 2.5 W

~ Thiclkemars bose plake” (1) :

t, = t — thickmens o (ﬂuu\mz*: owxdhz
Qcoy bolted c-ohnq.cﬁo\’b)

= + <~1Cov welded, conﬁecﬁom)

\

o A 2 AT
| H‘J\lp | | p o dpe

| _ - y " :
B Ve ]2
\ z

_ +
o w=Pe |
“ i
- ' I — =
r':?\ — - . r
/[ p M) , ‘ /(f
Girars due o ATE =
dinock oaiol WWad = _P&., = f_%é (CO'W\ZP}'\RMLO’Y\)

ool shres e o PAb = 8 r 2L o)
. LB L




05.

| Teoine
o= L-D _ 500-300 . —>l\{€—9 1.4

be =
250 8=4|50m,\
b = R-be - 450-250 .
2 D =300 vm
— 100 ’YY\’(Y\' : L=500 moen

3 )’\)\LK'Y\U\G ob bO)SQ/ Plodx?,, —E‘S — 2,5‘\;\)(6&2_0\352).),‘“0

\ 4

2, 2
==J2.5 X q (loo—o‘3>(\oo) X110

JCZCF?W |
£y -

I oM Yhe. 4 OP&OW’ 6'0’0“, ool 14

dawe .
by W =._E, w oo Zawme.
-
c:[ T
R - ol ,
_ | | L
) C = 600=14D0_ 230 mm JL
2 L B >{
b ¢ = 600—;_1-\00 — 100 ™M,
c) ¢. = 500 —40 = 180 v~
2
A ¢ = T20 -;4!00 =160 Mm.
Combincd. #os = Bk 2

TN e | | LR .




,.
~

]

S K
o
o~

W

el WYY W W W W W W W WY

- A - -

%’M Fe 410 &7&0«3@ steel ,
—C\L——- 4i0 MPg s —@= 250 MP, .
For ™25 grade  conouwke,

Ak = 25 P,

D= 350mm, be = 250 mm , T2 = 11,4 mm.

P = 2000 kn

Area. ofy bose ploke (glaly base) = P
- 0.45 L1
b = 2000 x 10°
N O Lsx 25
250 = 177-8’><\03 .
* 5
<3%0 -

A = Lxg =<D+2_ad)<b¢+‘ab‘)' .

= (3504 ZCL) (250 4_an

- @m+2a) (250 +2b) (a=b)
. fww*ﬂ |

= a =b = 6229 mm = G5mm

t{e@%R o{) bose PLOJE@,L-: D +2a

= 850 + 2X65 = 4€0vnm .

—_—

Wi{dﬁ\ ol bcu;@, P\Cote,Bz, bé +2b. - —

- = 250+ 2X65 =380 rom

r\/t’{)woo\o‘., Prebone, w = P — 2000 xip°
novidad ang.ce 4¢0
is Lase P'lav!:e Of . X9€0

= 10.96  Nfrwd

s



Fhickmaos  of) bose le, Ty = JZ'SW (= 0.35) Ymo
%
= |es xlo.%(esa—o.exe,s’“)xm
\ 250

= 18.88 ~ 20 ™™ (>"7r:=n,em.9

o CoLumn SpLice
_ . Floor givders
| 2 Pa, «- - Pt s P %Q—U‘T@Lo\d, /7

Cb\umn oadst v vorious col urmme: _\i!,ﬁn ‘ .
P\ > P2 > P3 L > Pn_‘ > P'h. : VQ"I_‘;T\-—\ |

N
Steel < -
coluwmng n J,—
Y P
P 15HB 400

W

- 77[77‘?&"3 rrrr 7
Steel Fame for mulbi-storey,
bu,ud..l‘\’\a ‘

| )
Q \
o -
(o}

| 1l

@olwmn;_ Bplice b @ Aot e steel Eomen. o be
P,wwm fon arx}ce:\xdb'g, L@va-l,—k o} luvmn  foction.
(\armepbh avail alsle.  from nctian ’Rol,waz U b») od_
b0 ,PWM whon X0 il enont 132t of  columns  ove
4o e joind.

Golvormn zphce, S shvoutd. Le oLo.bigh,m(, as oo shont colwrmn
A Aecovmmended, “(‘0/ LDcwte_ au.slr abevue, {(0071, lawel .



(SRR

Jod

-

W e e U W

O

CCOO0Q0O0O0O00C L0 0OCLC

C

o

S R

-
B SS
NS
7&3 I \

Sphice I ]
G N S s
Fg N

N—

o . )II 0o
O ll‘ o
|
O !
K
o | o
0 I Ke)
o
A

——1-section

colwrmon.

—le— splice plocl-e.

a Column sP'Lice

bl ‘two colurwin

Sections -

é@

\4{) evwd ob a wlma W - mackined gt mIUed., H\e,omﬁc%

bo mgm %@L 500/,, ~6ao‘geaLo_oL ol wmn LOchL.

. 1o mmc)c‘x'ha, 18,6&,\,“ ¥y ?w-cl/umzdi Bt ’Wl)ila.c/l:i'?be, SPUCQ‘ Yo gt



8rdv o (A L-,
FRIDRY

10. GANTRY GIRDERS

o TYoUQy (Ok) ‘

Crane ! = Crab.
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