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Beware of Unexpected
Shorter Column

Flood |
L]
I
Plan | ( ﬂ
;77—;;7;77/7" 72
Elevation
R.C. Retaining Wall—
(restrained ?7?7)
&
,1&}, {..é_r ’I‘Af \expected deformed configuration A‘l << A

L, is SHORT COLUMN

- Equal length of columns

ecach column equally resists to
given lateral loads.
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Cracking Moment




Parameter Governing
Vertical Subsystem

Significant parameter is DRIFT.

as defined by
A= Gide Swaw

Drift =

l indicates

* comfortable use
* prevention from Motion Sick
* not allow P- A effects



Basic Components of
Lateral Load Resistive System

composed of
- Horizontal Components

- Vertical Components

Horizontal Components

- floor framing & deck system

+ precast slab system
+ conventional slab
+ flat slab/ plate

etc.

- horizontal components should have

+ sufficient strength _
} HORIZONTAL DIAPHRAGMS
+ sufficient stiffness



Function of Horizontal Diaphragms

With the sufficient strength and stiffness of a
horizontal diaphragms, the lateral resistive system

utilize them to collect the lateral forces at a

particular level of building and then distributing
to the vertical elements.

''§10 horizontal strycryre

Lateral Resistive System
composed of
+ Rigid horizontal structure
+ Strong vertical elements

* column

* wall

* frame



Relative Stiffness of
Horizontal Diaphragms

H/4

——

Total H /\_‘>—<\\\V

Fleaible \r‘\o\rlzov\\‘a\ X a\o\r\ Yo am

Relative Flexible Elements

1

Deflection

No continuity of system

No actual distribution of vertical elements

physical property
whether ??

Q'\ghi '(f‘-b‘{‘:‘ton"fa\
o\.'\o\.‘;\/\fmgm
Relative Rigid Elements

l Distribution of Lateral Load

Proportion to
Their relative stiffness




Torsional Effects

Centroid of Lateral

Force in Horizontal
Diaphragms

Not

caused by

“Coincide with

Centre of Gravity
(Stiffness) of
Vertical Elements

|

Twisting Effects
(torsional effects)

depend
on

Stiffness of horizontal diaphragms,

Stiff element caused Significant problem

—— cenfer of stiffness of shear watlg
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Analysis using 2-D Analysis

Analvsis using 3-D Analysis

Wind Effect Against Building




Deflection Characteristic

a) Cantilever Bending Component

(Chord Drift)

Wind 4" }

- 1 S 1 /’
Tl ¢ 1| ’

i)

y

FTIITTITTT V77T

l

distortion (deformed) —
due to

l

@- Mg = Overturning Moment

L
—
|

20% of

total drift
of Building

Axial deformations — Axial forces, Cand T

of column



b) Shear Racking Component

r—— N %’\1d“ A
|
P | - [
- ot L
r\[?:’/ ntstramed o\‘*"m

' ‘ column + girder
i 80% of l 10-20 % l 50-65%|
—) total drift —l ,
Much sway caused by girder flexure

Of BU|Id|ng since ratio of column stiffness to girder
TTITT 777777 stiffness is hlgh.

for a given frame below -
T Ovder thun %om.so—ba-/.d

=1 total qway
4.00 ’ Column {hw\n gone 10-207. o'x
total Sway

L 1¢.00 |
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Shear Wall and Rigid Frame

rigid links, F/4 =

(interacting)

Shear walls

Plan Model in Analysis



Interaction Between

SHEAR WALL AND RIGID FRAME

Moment frame -

4

Shear wall

Pholbbblbb el

SHEAR WALL RIGID FRAME

BENDING MODE Constrained Configuration > M°PF
DEFORMATION DEFORMATION



CURVED STRUCTURES

Problem of Curved Structures is encountered with the concept of Hoop Stress
which is concerned with the membrane force that exerted in (along) the section
of structures.

gas in TUBE

< or Hydrostatic pressure of water PIPE

T = Tension Force
(membrane force)

2T =R, D




Crack on Waste-water Treatment Plant Wall




Modular ratio
method

Calculation Check : tank wall

1. Concrete strength 280 ksc, thickness was kept constant.

2. Reinforcing steel bars : SD 40
3. Calculate tensile force in wall via hoop stress.
4. Only reinforcing bars are used to resist tensile force.

5. No consideration on drying-shrinkage.



HEMISPHERICAL DOME

(SHELL STRUCTURE)

Bearing Wall

Problem of Curved Structures is encountered with the concept of Hoop
Stress which is concerned with the membrane force that exerted in (along)
the section of structures.

Section
B Treated as THIN (Shell) Structure

B Resultant Force . shall be resisted by Columns or Wall

B For hemispherical dome structures, NO LATERAL FORCES
occurred.




(LESS THAN HEMISPHERICAL DOME)

\\\\ . //’/”
/ . lessthan 180 .-~ \\
R \\\,/’/ R

For the geometry of dome less than 180 degree, hence :

Membrane force, R, that exerted along the section of dome, shall be
deforced to two components i.e. horizontal component, R, and vertical
component, R,

—

Ry Ry

1

- 1
e RS 1 ®
4
1
| \
\ 1

7
N e RV

~ -

*Membrane force, R (shell structure)

The problem then concerns with 2?
How to attach with those two components : assigning Supports ???



SUPPORTS oF SHALLOW DOME STRUCTURES

B \/ertical Component ------- Columns / Walls
B Horizontal Component ------- 2?22?72
l introduce

Ry

\
\
\
\
A 60
\
\
\




COMPRESSION RING

in construction of membrane force members, the complicate technique have
been faced

Membrane force member

RADIAL RIB

t—Truss
— Frame

— Shell (folded)

As it can seen, there are very much congest for the upper portions of flexural
elements at the crown of roof.

Segmental Radial Element



nrropuce COMPRESSION RING

Compression Ring




Taun Isaisou Tesuy sy

Dome

Diameter 40 m.
Depth 10.20 m.

Credit : NL Development PCL.
(Chai Sangsawai)



Construction of Bracing Dome

Central false work for
Compression Ring




TU - Gymnasium - Asian Games XIII
(from Civil Eng. Magazine Mar - June 1998)

Roof System

fF Main Arc (3-D members) span of 90.00 m.
jk Sccondary Truss (plane structure) span of 26.00 + 8.00 m.



Concept of an ARCH

In order to make the structure stronger, the aim off
using the arch structures having the hinge supporis

is Introduced.
Consider the figures shown below :
P P

Two-hinge arch

simply supported s
(arch)

(TRUSS)
Positiv

for a bendimg moment at

Truss .

Arch :
b

Momernt at section A of arch than that of truss.



Fixed

Fixed (Hinge)
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Secondary Truss
(2 - D or Plane Truss)

A

TIED MEMBER
/ \

Hinge Depth of Truss 1.20 m Roller

|

releasing of
horizontal force

N

e —
=

B X
gLl

Architect : Four Aces Consultant Co.,Ltd
Engineers : TRKT



Eccentric Bracing System
(Prof. E.P. Popov, UC Berkeley)

Braced Frames —'—’{ Excellent| - in wind resisting
- strength

- stiffness

STIFF and STRONG
Structure

Strong Joint
Of Braced Frame

Energy dissipation ???

Eccentric Braced System

system of

- Combined strength and stiffness of braced frame and

energy dissipation characteristic.
- One serve as a FUSE that limits large force

from entering and causing buckling of braced frames.

- Easily erection and assembly by eccentric joints.

/ Eccentricity

/ +

Viadd4

ﬁ\ \ \ \ \“\ \\ ?

A
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Source: AISC


Presenter Notes
Presentation Notes
This is an example of an EBF. The links are located at mid-span of the beams. Link length, which is a critical design parameter in EBFs, is denoted by the letter "e."
The link is introduced in an EBF for improved seismic performance. However, an additional benefit of the link is that it permits larger frame openings for doors, windows, etc, and therefore can provide some additional architectural flexibility compared to a conventional concentrically braced frame. 
A common feature of EBFs, shown in this slide, are the stiffeners located within the links. These stiffeners are provided to enhance the ductility of links by delaying shear buckling of the link webs.
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Presenter Notes
Presentation Notes
มีความเป็นไปได้ใน การทำ การแก้ไขด้วยวิธีนี้


CATTLR A UA WU LA el

21A15 C AN LUNNAMULIIYIINIA 1N & LUAT L‘ﬂu o= WALAYNITAALEINTINAI9DDN

Mavdlassaialaglilusunsumsuiunasiiawntydymnisanvesiiaaglyng
HUAINDALIITINIY 2 NAN 59U 6 LaU bnedlusafaduay 11 fu sundn Balancing
Load of Pre-Stressed Force #laAnnaliitenilytodninues Serviceability

OEemEEd = Gen 2021 - [D:\wSus 20\ 1-lanans\2-A sy 18MyModifind\modelPostBeam *] - [MIDAS/Gen]

View Node/Element Properties Boundary Load Analysis Results Pushover Design  Query  Tools

A # 3 Prestress Beam Loads
= & &
Tendon Tendon Tendon
Property Profile = Prestress «(3 External Type Loadcase

(D) static Loads () Dynamic Loads ettlement/Misc. % 'c [c ‘c &° System Temp,
@) Temp./Prestress | (2) Construction Stage (2) Load Tables & é é <§° Nodal Temp.
= = Static Load Using Load | Element Temp. Beam Section
Cases Combinations | Temp. Gradient  Temp

s Pretension Loads

(D) Moving Load () Heat of Hydration

& i i | T [l [ 2k PR NREND| ™ - SiEEs e A oFe mm s
flies L X mioas/Gen x | 69.1 621 69 1 69.1 60 [ [7rec Mena 2
Node Element Boundary Mass [[EEE] — -_ - - Hee-
~ £ Works
Prestress Beam Loads ~ ) £F Structures
® , MNodes : 147
Load Case Name ;) Hements : 278
= roperties
Post-Beam ~ 3 [X] Material -1
[Z] 1:c2a0
Load Group Name £ T Section 6
I 1:dummy
— - I 100 :Col 60x60

\ / I 200:Beam 5070
Options I 201:Beam 50«70
I 300: Beam 30x70
lete ( \ I 301:Beam 50x20
- [} @B Section Stffness Scale Factor
Tension —69.1

Qs
&
%

- = - . - N . 501 601691 @E 100 : Col 60x60 [ Group=Defauit

. ; s— 69.1 501 o1 = = = — — = — = — - . =0 o1 65 a2l 52 200 : Beam 50:70 [ Group=Defaul

o i 1 0.1 69.1 691 69.1 6914 63 65.1 ! £ &% Thickness : 1 (o}

; , b &£ 1:0.175 (Slab) )
ERET ~ o et &

= A Supports : 2 S

A Type 1[1110000]

ype 2[1111111]
ds

o
‘*

Drape (parababic)

B
\

Tension !

s |\ y e
-4 o2V
N2
|

o

o St

El] Static Load Case 1 [Seff |
[l Static Load Case 2[DL ;]
{7} Pressure Loads - 116
[
[L]

Direction:  |Localz - Di,
Tension : 69,06 tonf \
b 0.15 m

Static Loads Type

= Rebar Data
oj : 0.15 m [C] Beam
[E 200(11/11-11/11-11/11 P25 P9E =
\ / E 300 (4/4-4/4-4/4 P25 P9@200-2C ﬁ
=] Colum
O selection Loads a

it
=
Tl Static Load Case 3[LL ;]
{7} Pressure Loads : 116
Tl Static Load Case 4 [Post-Beam : ]
3% Prestress Beam Loads : 24

I

Drape (parabolic)

e

s
=]
o
)
=]
A

{5

El IC;‘ﬂ(IMPLﬁ P9@150-150)
@L\n::bv 2Nodes) @\\\ Direction : Local z et
Tension : 69.06 tonf .
Di 0.15 m
> < >
For Help, press F1 Dm : -0.3 m Frame-50 : o, - 25 ot ~[m | 42 b [oon [ [2 Lo 2 =
Dj 0.15 m




CATTLR A UA WU LA el

I@"Iﬂ'ﬁ C ﬁlLfﬂ‘llLﬁﬂJﬂ'J"lﬂJ‘c’J']'J‘lj'NW']ﬂ V10 X LUAI L‘idJu 6k Lllﬂ{[ﬂﬁlﬂ'ﬁﬁﬂLﬁ"lﬁﬁ\‘]ﬂa"lﬂaaﬂ
918891A598519L A8 F LU LNSUABUN LA DS NS IUINLD LALTIAIRIAINDALTI Load
of Pre-Stressed Force ag¥inlulassasialnaansiyy nou Balancing Load

midas Gen
POST-PROCESSOR

DISPLACEMENT
RESULTANT

0.01281
0.01164
0.01048
0.00531
0.00815
0.0069%
0.00532
0.00488
0.00345
0.00233
0.00116
0.00000

SCALEFACTOR=
T7.3013E+001

5T: POST-BERM

MRX : 1€

MIN = 1

FILE: MODELPOST~

UNIT: m

DATE: 07/31/2021
VIEW-DIRECTICON

¥: 0.0
Z:-0.431




CATTLR A UA WU LA el

IEJ"Iﬂ"Ii C AN lUANNAMULIIYIINIA 1N & LUAT L‘i‘ju o= WALAYNITAALEINTINAI9DDN

ANYNAINITIATIENLATIASI Balancing Load wain1sinsdianadinaniives 31 usl.
(31 mm. < L/360 = 50 mm. “OK”) o

DISPLACEMENT

RESULTANT

0.0307%
0.0279%
0.0251%
0.02239
0.01%5%9
0.01867%9
0.013%%9
0.0111%
0.00839
0.00560

0.00280
0.00000

SCRALEFACTCR=
2.85580E+001

CBALL: RC ENV_S5E~
MRE¥ : 1%
MIN : 1
FILE: MODEL ROOF~
UNIT: m
DATE: 07/09/2020

VIEW-DIRECTION

X:-0.45

Z: 0.448




CATTLR A UA WU LA el

IEJ"Iﬂ’ﬁ C AN lUANNAMULIIYIINIA 1N & LUAT L‘fju o= WALAYNITAALEINTINAI9DDN

devayalinukaankUUTU Post-Tension LY Shop Drawing A135319413890
9AK39 kazt1A1 Unbalanced Moment wiaaanuuualassasislutunausaly

475

L 250

1680 Toint L murhnaas 415
3 3 B P ® & P P 2% 59 35y 3 B R P E P £ B ;
Awun 415 o
x| % | 2nd FLOOR PLAN 1: 100
3 ¥ 3323

59



1ATNN7FA LA N AL N LU U AR TN

wuneg Ui lassas

-
W1 1:200 wl%y cnmpn[m;_ﬁmmuﬁmﬂmnm
[

&
SeffLiT CAT WALK 41525

sfuduany  s0s

wholduila s

TRl Wummidnsmuuaailaenizg

“See Detal

LT Bl p WEBOOWONES0m)

A Metal Shest

T

= CSl- e D505

PiZomm 3othsices

g

Wil WF-B00ME0H1-200004 Srmsta0m Total Dept500mm)

Wty Compasitanustgandaensy
| V‘FJC-Dx‘SEH[ﬂ»EﬂOﬂC‘Ex‘l.f)m"n.mmm‘

" ged Defol P03 |

FrmBolwoe—

| ™ - CS-PipaDIn58035men, S — CS-Ppe-DioB50x25mm. |
% A---TRmSmdnaidaens ~Sea Detal BP-CSI ~Ses Delal EP-CSI | Ses Detal BPCSI -
.".  Seo Detol %-mg S S/ | ; See Delal TP-CS
‘ fleiel
. . 1000 J 500 , 800 1000 1000 1 = 750 1000 | 000 1 000 000 600 |
® ® Q0 ® i O & & & 6 0 @ @

PaLNITANS : SPAaNWorks



I LU LB A B

;ﬁ(_:_::—ﬁ# : mET%T;‘ :7: ‘ :?: ‘

NNFLEFUNIRIAVE LEILLARNN

g
jl\ ———
L I mm

W © © @ W 8 © M B P ©Q M W ©
mmmmmmmmmmmmm

4 . L
n1gLUasumAN UL (dispacemet)



ooooo

15300

PNV IVULIND
ANTLULTTUUA

|

5] 37.5:!5‘) @ R3]

15638

SECTION A - A
e

1A59 V-FACADE #inn1s&u




i
prg VI_
U
” |
T |
|
Jay i
AR T
wfv.n\\ gy
e .IL'I T
L NN
‘..l T \w
N ,L\\”
b <] LR
| AT e
| TN
P TN
m f IR
_ 1NIRTERN
| Lial
| £
IF W_
T !
[
000 TToos T oos © 3

L& V-FACADE

10000

1000

10000

o0

10000

10000

10000

wwoE Kl

(mm)

A4AN

1luaalean

q

a
NNTLASIT

SECTION GL. M



o A a Y e . W
4. voyamsinimiin uazmaanFeuisuihwindvildnarou

T s
% (Ton) ®
0 | me
25 17.5 E Tf? T
5(; T 35 N % |
s | ms | aw |
100 | 7‘0_"7 30800 |
125—___- 87.5 o 38500 - ]
B IS{; 1 105 45200
175 e 122,5 ___53900
| 200 1 140 _61600
| s | ass | enw |
i 250 | 175 T T?Uﬁ

5. arjuansnamey

¥ e d
ﬁTnﬂ'\iﬂﬂﬁﬁ'l.lﬂ'li;1JLJ']HHH‘]_IT‘n]ﬁﬂfJ‘!I.ﬁ"II.‘HNl‘U 1% YHIA @ 0.60 x 21.00 1UAT

o ¥ ar !
T miinuTIyngaga 175.00 ol Iadai

5.1 SNINgAFIgeEa ( Total Seltlement ) = 0.745 WW,
5.2 AMTAAAIT ( Permanent Settlement ) 0.205 Wy,
5.3 FIN1SAMAT ( Elastic Recovery Rebound ) = 0.540 uAL,
a8 H o -
iy wamsnareudeininninus s nlaende 1§ = 70 dwdu

)
adifn g‘—; AAInTnaugumEIAToY

(Wweng i)

a a = ]

Teeans Teny np.s0s64 v o o X v o '4 !
a W Anusaiafiinty Wewanios (40-60 t-m) LATAIIRABLILAINLIIN
nadn W) T ArnIfusedHamanagoy

1
(1efizas gnlwyad)

LGN b AP R AR G e P PN s PR T E N 2

IHNT 10,1603

@ Knonkasn Soil Enginesring Co. Ltd.

NANFENLAINNNINIARILANANNTENINIATATI9B1ANTH T8RS (Iuduazian)



SPARWORKS

consulting e‘?"‘gineers co.ltd. B
: x; __f_ / {! VE | Tl '_?_I;I I'I |'| : JI T AT = ‘I I | '
S e S e S S e ) e
— 4 =i Sl == | | Bl = T
oS - ﬁ‘ =
i T [ f | |
| / | | | |I
= e e e i
s ———+ / el | | 5y | T 7 ==

N159153989ULASIAS1LNALAURUAT




1. Us2iiulAseadn9wanainns A B uas C

2. 811721189 (Strength)
3. 60192 1997U (Serviceability)

4. N15LEsUN1A9lATIESS
5. §IUIIN




W1ns1g1ulun1sUsEEy

NHUUY
1. nNIENTNaTUN 6 W.A. 2527

AIAI131U

1. ASCE 7-05

2. mmﬂgfmuﬁfmfaml,mauLLazmsmauauawm
9119 YN, 1311-50

3. AISC ASD-1989

4. AISC 360-16




11951311 U U

Adla/uuIUf R

1. wurUjUAtian1sesnuuy easwandusazy dmsu

21A151599UAAFUNTTULASARITUA 8.

2. AISC Design Guide 3: Serviceability Design
Considerations for Steel Buildings

3. AISC Design Guide 10: Erection Bracing of Low-Rise
Structural Steel Frame

4. AISC Design Guide 28: Stability of Steel Building

5. AISC Design Guide 31: Castellated and Cellular

Beam Design

IuaUfUaIlamsooniuu

giIsinanangasil

Serviceability Design

&nsummsisinugoal

2
&

o, _

“Steel Design Guide Seties -

Erection Bracing
of Low-Rise Structural Steel Buildings

Steel Desi%n Guide

Castellated and Cellular
Beam Design

Considerations
for Steel Buildings

Steel Desi%n Guide

Stability Design
of Steel Buildings




| I
00G¢Z} 00SZ |
76— —6l
] 1 I _
_ TE _ TE _
£ 5 £ 5
gl 58
=
53 =]
il = = @
3 &= 3 i
= sE
23 £33
o — o
8
= 8
o 4 . o I R ——— ——
o
]
5]
18
o o
" =4 ——
0 I
(3]
[=]
(=]
3
&
[ml o
=]
2
w
o
(=]
N =1
- 3 4— -
O ]
]
o
3
'3
g , ! _
| | |
O - - w
~ [BTRT : 1858
£ | [
5 | [
S w :
= , [
o L= E
=4 ErE B ST T T T T -
5E , _
iz :
m | _
= - i oy Tt cibl -
= [RaT oy [3 THighy |=1a0y
3 : [
3 .
8 ? !
- o 7 _
- =] H;..w : .
= Sl S L g e e I.Iiﬁll ——
= = N Jﬁ\ 1
| [
_ I [
= pa— o T [NE—
- -1 b0y Tra80y Tiaby [—raay
V ABIRIRL
=]
— 8
B =S A L L e L S
]
&
| L
_ \\\\
o ab 1=185%
o : SR
- =]
x ] vi.lqlv S
o~ E
NN IEININISINI I SINTNINERIE] | N——
| -1y
=
3
; &
8 =]
S| fEE i Sy s e S
s |
& 3
Ll ! _
— IEIEIEIRININININEE ISINERINENR
| | i) 1
V i 1—180y i i i _ 1-180 |
i i i I I I
R 00521 ! ! ! ! 0052 |
V 00057
- m < o o < »
©0 C 0 s

wlaulasedsneannns B



OVER VIEW

Cellular beam
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STRUCTURAL FRAMING
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MODELING and ANALYSIS

®* MATERIAL SPECIFICATION

Structural steel : SM520 Cellular Section (Assumed)
: SS400 Other Section

®* Load

- roof Live load 30 kg/sgm

- roof Dead load (Metal sheet + Purlin) 10 kg/sgm

- wind load Ministerial Regulation 6/2527
- wind load DPT 1311-50

®* Analysis
- Linear Analysis

- P-A with Non-Linear Analysis
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Drift and DEFORMATION limit

Serviceability Problems at Various Deflection or Drift Indices
Deformation as a
Fraction of Span or Visibility of
Height Deformation Typical Behavior
= 1/1000 Not Visible Cracking of brickwork
1/500 Not Visible Cracking of partition walls
1/300 Visible General architectural damage
Cracking in reinforced walls
Cracking in secondary members
Damage to ceiling and flooring
Facade damage
Cladding leakage
Visual annoyance
1/200-1/300 Visible Improper drainage
1/100-1/200 Visible Damage to lightweight partitions,
windows, finishes
Impaired operation of removable
components such as doors,
windows. sliding partitions

Jumvasmslfauvesenmsiiideanisiaeudunis (LAWRENCE G. GRIFFIS, 1993)



P-A analysis
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Mmax Moments Pa HL
Total P-A Primary or
Moments Moments First-Order
Moments

P-A : first- and second-order effects — cantilever column



STRUCTURAL MODEL : undeformed configuration

Structural Model with 0 mm Displacement (undeformed configuration)



STRUCTURAL MODEL : nodal displacement

Structural Model with 400 mm Displacement



Structural Results
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Structural Results
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Structural Results
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Structural Results
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Structural Results
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response of structure
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response of structure
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gﬂiﬂswé’amwé’nﬁm’%u open-web steel joists (Mono 29)



TOP CHORD (PART#1)
/@pipe 60.9x2.3mm
540 540 600 EHQ@QQRV:

i

g
S
A
S

(KNEC BRACING)
(WHERE REQUIRED, "KB|)

590 600 600

END BRIDGE
(SEE SECTION)

INNA19UIZRI19UNa1999LATINEaIAIEN NU open-web steel joist



strengthening and stabilizing

el T p—
- N | —

=%

s r_.,_._‘.lrrl‘l..n:‘\ri\ ek

Addiné Foundation

| b J o - 3 . \/
— =~ T T “_‘\F“Imw%p

Lattice Truss X Direction

Ay

Knee Bracing

Lattice Truss Y Direction

X Bracing

=y
Vi /
Y,

AN A
\

~

Horizontal Bracing

d3UnN189lAs9a519

A289819N15L

U

R



tll'll'.l -:Jh.s Hﬂf x

A =S e,
.\}t\mm ﬂ!fﬁér y ',

WU 2 ‘&-:* .i'ﬂfgg / y

%4

Strengthening

EXISTING COLUMN

LATTICE COLUMN

e Y

EXISTING SLAB

CAB BEAM

NEW FOOTING

g‘d ’Jaei'lﬂﬂ’litﬁ‘%ug’lui'm%u Added Lattice Truss Column



Staggered Truss System

suitable for
+ apartment tall and narrow, long building
+ hotel with double-loaded corridor

Guest rooms (typical)
- 210 ft /T ]

1

62 ft

I
Wl

I
I

| ﬂ il
COEF‘-I/OF :_-: intf'()duced by
—H— MIT in mid-1960s - developing of an economic
framing system for such

7 X

/a

Tall, Narrow Structure.

Truss assignment
(Full Depth)




Staggered Truss System

provides

-Truss spanning in the transverse direction
between the exterior columns.

-Floor system acts a a horizontal diaohragms
in carrying the lateral and gravity loads to the truss.

Floor
slabs

Staggered
trusses

Floor
diaphragm

Diaphragm
shear

Lateral Load - resisted by TRUSS DIAGONA

- Staggered Truss
in different floors

- Vertical Loads

Transferring by
Trusses

and directly transfer to the
columns. NO BENDING occurre

on columns.



Staggered Truss System —

staggered truss spanningl

between exterior columns
gives

1. require less amount of material used as compared to
the conventional moment frame.

2. Since trusses are supported between the exterior
columns, need for interior columns and associated
Sfoundations is eliminated.

1

Economical
System

INote
Configuration of truss due to
the opening at corridor location,

y P—

Need of stiff TOP & BOTTOM
chords of truss by BEAM ACTION.

—Evoow'ldw

Resist + gravity
Also + lateral load

Stiff System

Need of ho Drift Control

Up to 35-40 Storey




Outrigger and Belt Truss System
(Re-habitation of Braced Frame by Cap Truss)
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Belt trusses

Quitrigger arms

Exterior tie-down ¢olumns

N

Braced core

WF beams and
girders typical

- Elevation

WF columns
typical
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TOWER

58 floors — Office Tower @ Chongnonsee

Main Building
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322 m. Tallest Sky Scaper
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16 superstructure levels Ay ; -3 e
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. Outrigger

Ouiriggers also stabilized the kinked -
mega-columns on level 19-20.

YALNIEADITDIAAN




YALNIEADITDIAAN

q

19

¥ o |

1




naanLLuLAzAUNLINean lateral drift

TYPICAL PLAN
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Alternative (A) (Model Recaived)

Cut Rigger every 10 Floor

Alternative (B)

Out Rigger at 2 MIDDLE and of Building

Deformation Shape at Mede 1

Period

Case Mode X Uy SumUX | SumlUTY
see
Modal 1 8.752 0.0205 0.6548 0.0205 06648
Modal 2 7917 0.6725 0.0212 06831 0.686
1.T6E-
Modal 3 7.762 o5 0.0181 0.6931 0.7041
Modal 4 2455 0.0011 0.08B82 065842 0.7922
Modal 3 2123 0.1224 0.0026 0.3166 0.7949
Modal 6 2212 0.012% 0.0516 0.3294 0.8465
Modal 7 1.257 0.0009 0.0105 0.3304 0.357
Modal B 1.14% 0.0448 0.0019 0.8752 0.8589
Modal 9 1082 0.0011 0.0316 03763 08904
Modal 10 0.82 0.0025 0.0025 03783 0.393
Modal 11 0.744 0.0357 0.0014 0.91435 08943
Modal 12 0.674 0.00035 0.0296 0.915 0.924
Period
Case Meode X Uy SumUX | SumUY
sec
Modal 1 8.752 0.0205 06648 0.0205 06643
Modal 2 7827 0.6725 0.0212 0.6931 0.686
1.76E-

Modal 3 7.762 05 0.0181 06931 0.7041
Modal ) 2435 0.0011 0.0882 06942 | 0.7922
Medal 5 228 0.1224 0.0026 03166 | 0.7949
Meodal 6 2122 0.0129 0.0516 03294 | 0.83463
Modal 7 257 0.0009 0.01035 03304 0857
Medal 3 1.149 0.0448 0.001% 08752 | 0.8589
Meodal 9 1.062 0.0011 0.0316 0.8763 0.85904
Modal 10 032 0.0025 0.0025 08788 0.893
Medal 11 0,744 0.0357 0.0014 09145 0.8943
Meodal 12 0.674 0.0005 0.0296 0915 0.924
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PT BAR Dia.36 mm. |

ANGLE STEEL PLATE |

SEGMENT WEIGHT 60 TON. ‘

Segment falled at Rama li
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