Computer Applications in Structural Engineering 71
U{TRn1s7i 2 nsussanavunaveslasiadrauazanuddalunmsianeilassaing
unin
nsingilaiulagisnsussanadudunssuiunsdedidatiunissnguiuunsnasugveddasaing
(Deformation) Tnefinrsanditeulvanniedu uas afateulufiuduie n1sfvuasumisesgeadaniues

Tas9a314 (Point of Inflection, P1) @eaunsaldlunisinuagafiduseiadugudlulaseadre wiaudunisadng

a < | = aa 2 o aa . & v
auumgmmiﬂizmmau LU LLSIRBU M1NIE Portal 4158 LT99AAULULILAUYDAET 1N Cantilever 1UuAU

mwﬁ 109 Rl P| 484lAS9A314 LAy @nTW Indeterminate

o U

NAANAUVDILATIASS

9

gananaululaseadng Wuganluwudsn Tulaswadiaddousin Auan u Aau wienduiu nsedniluntlsigai

| Sl 1 < ¢ &
WWIMLNUWNQWLUH@JHEJ UULBN

Dr.Siradech Surit Copyright 2019-2020



72 Computer Applications in Structural Engineering

wl? _
™ Tt 8 /M diagram

(o) (d)
AT 110 UVUUBIRARANAU LH83910 NSIUABUAIULASIVBIGIUSBISY

HATANTIUIYIATIERAINIYIIN1IAINUARILTNgARAna U Taen133193Un1silasusUrelaseasnaLas
fnussuvdswesgasanauls agelsiau ACI 318 lavhnisivuadnduussansdmsuniseenuuuli

\S

0
T

=~
™~

AN 111 funiegaaanduvesniusaiiles au ACI

Dr.Siradech Surit Copyright 2019-2020



Computer Applications in Structural Engineering 73

dmulassadneludinasudsiuniawes Pl dnasan150eniuy Wy MsAnuagantindningflun1sn1sdnang

wianasululasaadg NSen1SINUARILLIYDY TosLANTnIUA LAa191Tn

T e o ——— T ey e

A8 %0 po a8 8. B 96 pao §9
A ?_,f_ MR - SR M- P
fj/j e e TES T

pean
A , N
?lz I [ L aal T T L [\ mﬁ}::
M "Eélg“‘ }gan Ea.l.u.r.ms N

Elastz, eanify,
commeesible
il

Mesnager

=
q.__.'-'-“
_'_!_:-_--—"
2 ==
=]
=T
"1

CenfSremect theel

A7 112 msdanis yandiusanieluidugud Tulaseasnenss

Dr.Siradech Surit Copyright 2019-2020



74 Computer Applications in Structural Engineering

- S
- Point of L0
. inflection "
- I (PI) 1
L2
S 72 Z Z
(a) (h)

U [

a9 113 gadandululaseasnamduusanseyvinsnudag

Point of :E A-IV
inflection
(PD)
Pl Plane of Pl

L2 M=10 M= contraflexure

0.20,—0.35L

/ o

U L%

A 1 o da
2NN 114 NATBNAITUUNINYBIZIUTNTUNUABYAAANAU

35015 Portal Method

mMeTeilassasuuulszana §e3gns Portal fauyfslunisiesvi 5 Yo dwieluil
1. Fudgeselasdoudmndiuiionuunds
2. usinsgvhdudnansevhiigasia
3. wmndufimaAsuguannusinsedin wagiiye Pl fifanans
4. eunnduiineasuglainusinsedit uagd Pl ifananediseiuem
5

Tugrsianansvomndu wsadouiiintulugrsnisluveean SaAndu 2 wh vesanmeuen

Dr.Siradech Surit Copyright 2019-2020



Computer Applications in Structural Engineering 75

Figure 8.5

AN 115 funisvesgaiangduluds Portal

Interior column

AN 116 auyRgiuusuReuluds Portal

Dr.Siradech Surit Copyright 2019-2020



385015 Cantilever Method

Computer Applications in Structural Engineering

aa a Y ax . a o o ° ° | 9
FBMeTglaTaielagisns Cantilever Idlunsieseilasaineennisge nsimuadiuniavesya Pl Y

WaNNNSREIRUABNTS Portal uslAsuauyfgiuatnusudow iuuseunwiunu Adeduluen

Cantilever method:

/-«i\ﬁi)w:numing moment due
[ : 1o lateral wind loading

Resisting column axial forces
T Tension
€ Compression
| G _
Centroid of column areas

Tension

A
/V\\ Compression

MNN 118 auyigiunsanuuuaunululs Portal

Dr.Siradech Surit

Copyright 2019-2020



Computer Applications in Structural Engineering 7

A15USZUIUIUIANTNRAVDILASIASS

AuinaIutee Wegnsedildvinnsussinausinsluiifiedululasaie ussnglumaiuazgnununly

Tun93tAs1ei iieUssuauvelaseadng usnulugaliunumaAsvuInreantiAnlasaasauInigaae W

o

2

A | B
Moment Arm

== S5 T
! Depth of structure

*

Ext. Moment Int. Moment
( A > _: Smaller Depth
—.

‘ o

-

More Int. Force Req.

Larger Depth
Less Int. Force Req.

AN 119 LSIHANNAINLTINIYUDIN WAL LSIAUNIUA8 Y

w599 1AAR NeusIeR (Flexural stress) Gadunsant danuduwusiu luwudanudesveatings suduna

A Y o IS I ! o ) v
NUNIRINYUINUBDINUIRR Iﬂ?.lllﬂ’)’]llLL‘U\']LLﬂﬁQ‘U@Q’JﬁG}LUu‘{j‘\]TﬂSﬂ’JUﬂN

Area moment of Inertia Moment arm
UPPER. PART IN
b 1 ( CoMERESSION 8352 s CoMPRRSEION
ﬁ‘ Sma"er Depth ' i 4[91?5 COMPRESHICN:
‘ More Int. Force Req.
| "l i
‘ 9
h = T
1 .
i Larger Depth K _0..
} Less Int. Force Req.
|
b h 3 i {ﬁuw% gg;.r ) 8333 psi TENSION
I = — i 114J BEAM VARIATION OF
12 o= / CROSE-SECTION FLEXURAL STRESS

} 4

A % & Y o 1 A a X
AN 120 IJJL&JUG]ﬂ'JWiJLQ@EJ“UENWU'mG] LLaY NUYLLINNLNAYU

Dr.Siradech Surit Copyright 2019-2020



78 Computer Applications in Structural Engineering

nnsiiandenasevuiantidaveddnsade lneauduaiwds Imnsaunsoesnuuuntidnvedlnsease

wesuuminussynuuialanls ag1alsiniu e fansanuAUduAIMILATYEA1EAS JULUUTBISSUY

Tasaa$1 e luiivivuafusaununInwg 121
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Typical span/depth ratios

Overall depth or thickness
Typical Simply

Element spans (m) | supported | Continuous | Cantilever
One-way spanning slabs 5-6 Lf22-30 L/28-36 L~10
Two-way spanning slabs 6-11 L/24-35 L/34-40 —
Flat slabs 4-8 L27 /36 L-10
Close centre-ribbed slabs (ribs at 6-14 L/23 431 L9
600 mm c/c)
Coffered slabs (ribs at 8-14 L/15-20 1/18-24 L7
900-1500 mm slabs)
Post-tensioned flat slabs 9-10 L/35-40 1/38-45 L1012
Rectangular beams 3-10 Nz LNns L6
(width > 250 mm)
Flanged beams 5-15 Lo N2 L6
Columns 2.5-8 H/10-20 HIM0-20 H/10
Walls 2-4 H/30-35 H/45 H/15-18
Retaining wall 2-8 - - H0-14

Note: 125 mm is normally the minimum concrete floor thickness for fire resistance.
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Preliminary sizing of steel elements
Typical span/depth ratios

79

Element Typical span (L) (m) Beam death
Primary beams/trusses (heavy point loads) 4-12 L1o-15
Secondary beamns/trusses (distributed loads) 4-20 1/15-25
Transfer beams/trusses carrying floors 16-30 /10
Castellated beams 4-12 L/10-15
Plate girders 10-30 L1o-12
Vierendeel girders 6-18 L/8-10
Parallel chord roof trusses 10-100 12-20
Pitched roof trusses 8-20 L/5-10
Light roof beams 6-60 L/18-30
Conventional lattice roof girders 5-20 12-15
Space frames (allow for I/250 pre-camber) 10-100 1/15-30
Hot rolled universal column Single storey 2-8 L/20-25
Multi-storey 2—4 718
Hollow section column Single storey 2-8 L/20-35
Multi-storey 2-4 L7-28
Lattice column 4-10 L/20-25
Portal leg and rafter (haunch depth <0.11) 9-60 L/35-40
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Selection of floor construction
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5. Precast double tee beams 11. Composite steel beams
6. Coffered concrete slab
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