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Contiguous Piled Wall

Excavation of panel

P o e ¥ 7 Concreting of panels, Stopends

£ d [E°"”" dglh. kit | | v and reinforcement cage positioned
o "':'::m : ‘5‘ "F’m [ | \ Concrete placed through tremie
su:pmslenen 0 | | pipe as bentonite is displaced.

Primary Flles
Piles {drilled first)
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1. Sheet pile

2. Pile wall
2.1 contiguous pile
2.2 secant pile

3. diaphragm wall
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Farm House (150 years old)
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Construction Process
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Cast In-situ : Form-travelers

Loures, Portugal
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Balancing Cantilever
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truss launcher




Full Span

Installation
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Typical span 110 .

anvevuananld full spans




Construction Method and Types

Type : Haunched Girder
: Constant Depth Girder

- Single Box

- Two Boxes

Construction Methods : Pre-cast Full Span
. Cast-in-place (eg. Rama III Bridge)

: Pre-cast Segmental Limited Size

- Pre-cast cantilever method

|

Cost and Time (value engineering)
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Space

Appearance of Structure Schematic Analysis of Structure



Scheme 2

Transferred Membej ‘

Space

Appearance of Structure Schematic Analysis of Structure



—=co—

CANTILEVER SUSPENDED PROPPED CONVENTIONAL

transferred

Competitive Structural Systems
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Stages of Construction
Restraints

from Structural System

Cost & Time




modular precast system



Centroid and Centre of Gravity

Centre of gravity is the point where the total weight of the
body acts while centroid is the geometric centre of the object.
Centre of gravity or centre of mass is the point where the
whole mass of the body is concentrated. ... Centroid is the
centre of gravity for objects of uniform density.

Square Rectangle

- cenfer of stiffness of shegr walls

Circle

Centroid of Area
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Isometric View
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Isometric View

Analysis using 3-D Analysis

Axis of Centroid for Structure

shear wall
tilted or twisted ?

) P Wind Pressure, P



Magnitude 6

Magnitude 7

Frequency (F)
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Tall, Flexible Building

Short, Stiff
Building
bulding height is the main determirant sify shory
.Iicn': rnrmmﬁly shory
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o 0.5 1.0-2.0
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_>a=F/m

Design Spectrum for Chieng Mai

Soil Type: D
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Spectral Response Acceleration

Acceleration (g)

Seismic Response Coefficient
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DEVELOPMENT OF NEW WIND LOADING CODE
FOR BUILDING DESIGN IN THAILAND
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Proposed Equation :
p=1I,qC.C,C,
= equwalent statlc pressure
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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
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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.



(LESsS THAN HEMISPHERICAL DOME)

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

—

/’——\\
’
! 1
[ |{ 1
\ ’
\ ’
~ .
~ -

Ry

»Membrane force, R (shell structure)

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



SUPPORTS oF SHALLOW DOME STRUCTURES

B® \ertical Component ------- Columns / Walls
B Horizontal Component ------- 2?2222

l introduce




COMPRESSION RING

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

Membrane force member

h % Crown %

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



nrroouce COMPRESSION RING

Compression Ring
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Dome

Diameter 40 m.
Depth 10.20 m.

Credit : NL Development PCL.
(Chai Sangsawai)
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Construction of Bracing Dome

Central false work for
Compression Ring

| Erection of Purlins
I and Metal Sheet Roofing
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Stress

Strain
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Bottle-shaped 1

Idealized
| prismatic strut
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B 200 cm
H 420 cm
fic 400 ksc
fy 5000 ksc
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FA B

Fac

2126 tons
2035 tons
1955 tons
1944 tons
2521 tons
1336 tons
3220 tons

~2013 tons

-42 tons

-1178 tons

541 tons
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NEW DEFINITION OF STRIPS

In order to make the slab stronger the new definition of strip
assignment is drawn as follow :

1. Column Strip is a design strip with a width on each side of a
column centerline equal to 0.25l, or 0.25 |,, whichever is
less. Column strip includes beams, if any.

2. Middle Strip is a design strip bounded by two columns strips.

(}).._ 500 @D 500 @ 500 @ soo(?
1}00‘;,__3:%_...;‘3: 19 1. 566 + 200, 3 4-2:00 bgyoi? 1.p¢
g thg,’iélLIIl *.l.r L hl{ lllll * *
o1t
gl Ig ;. EEENENEN | | EEER [ ] [ ] r IIIT.
@..._!é. "
P Tw i
s 8
Nl
olel T I.

column strip

A

design strip

4

column strip
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(12 DB 25 (12 DB 20
\per 4 m) / per 4 m)
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VL \ Required Steel per 3.00 m



RC. Strengthening
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WDL = 3.5 ton/m
WLL = 0.35 ton/m
WDL+WLL = 3.85 ton/m
A /360 = 0.05 m. (L=18 m.)

= 5 (WDL+WLL-WDb)*L* / 384*E*.

Wb =69.06 ton(1 Strand = 11 tons)
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