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Basic Design Procedure Using Orion 17

1.0 PENGENALAN

1.1  Panduan 05: Basic Design Procedure Using Orion 17 adalah merupakan diantara
siri siri panduan dalam Manual Rekabentuk Struktur yang dihasilkan oleh
Cawangan Kejuruteraan Awam, Struktur dan Jambatan (CKASJ). Keseluruhan
Manual tersebut mengandungi sebelas (11) panduan yang merangkumi semua
peringkat kerja rekabentuk struktur, bermula dari- rekabentuk konsep hingga
pemeriksaan pembinaan di tapak.

1.2 Sebelas panduan yang menjadi teras Manual Rekabentuk Struktur adalah seperti
berikut:

Panduan 01 : Kerja Rekabentuk Konsep dan Rekabentuk Awalan
Panduan 02  : Rekabentuk secara In-house (One-off / In-situ)
Panduan 03 . Rekabentuk secara In-house (Piawai)

Panduan 04 : Rekabentuk secara In-house (IBS / Katalog)

Panduan 05 : Basic Design Procedure Using Orion R17
Panduan 06 : Basic Design Procedure Using StaadPro
Panduan 07 : Penyediaan Lukisan Struktur

Panduan 08 : Perolehan dan Perkhidmatan Perunding

Panduan 09 : Pengurusan Rekabentuk Secara Reka dan Bina
Panduan 10  : Penyimpanan Rekod dan Proses Pindaan Rekabentuk

Panduan 11 : Pelaksanaan dan Penyediaan Laporan Pemeriksaan Pembinaan

1.3  Kesemua panduan ini memberi pedoman dan penerangan dalam dua cara yang
mudah, iaitu secara carta alir dan secara proses kerja.

1.4  Kesilapan akibat kenaifan, kecuaian dan kealpaan disepanjang proses rekabentuk
struktur dapat dielakkan, dikenalpasti dan diperbaiki sebelum lukisan pembinaan
disalurkan untuk pembinaan di tapak.

1.5 Manual ini hanya memberi penumpuan kepada aspek prosidur dan proses
rekabentuk sahaja. Manual Kualiti, Prosidur Sistem Pengurusan Bersepadu JKR
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dan SKALA hendaklah digunakan secara bersama untuk menjana dan menyimpan
rekod kualiti semasa kerja-kerja rekabentuk dijalankan.

1.6  Proses pelaksanaan rekabentuk bangunan kadangkala berbeza mengikut kaedah
dan ketetapan oleh kerajaan atau kehendak pelbagai pelanggan bagi sesuatu
projek tertentu.

1.7  Perekabentuk perlu memikirkan kewajaran sendiri untuk meminda mana mana
proses yang terkandung dalam Manual ini, sesuai untuk ketetapan tersebut.
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2.0

2.1

2.2
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2.5

PENDAHULUAN

ORION merupakan perisian komputer yang utama di CKASJ untuk Kkerja-kerja
rekabentuk struktur konkrit tetulang. Ianya mempunyai kelebihan seperti berikut:

e Boleh digunakan untuk merekabentuk struktur bangunan konkrit tetulang yang kecil
atau kompleks dengan cepat dan mudah,

o Pilihan kod piawai antarabangsa, termasuk British Standards dan Eurocodes,

e Menjimatkan masa dengan fungsi automated FE dan frame analysis,

e Menghasilkan dokumentasi yang jelas dan tepat, termasuk lukisan dan kuantiti,

e Menangani perubahan rekabentuk dengan senang dan berkesan,

Perisian yang canggih tidak menjamin penghasilan rekabentuk yang baik dan selamat
tanpa input yang tepat. Oleh itu, setiap jurutera perekabentuk mesti melengkapkan diri
dengan ilmu pengetahuan teknikal dan kejuruteraan, terutamanya:

e Memahami bagaimana sesuatu struktur bertindakbalas terhadap beban yang
dikenakan,

e Memahami kehendak piawai yang digunakan,

e Mematuhi ketetapan Jabatan, contohnya kekuatan minima konkrit, saiz minima besi
tetulang dan sebagainya,

Perekabentuk perlu memahami perisian ORION dengan mendalam. Pelaksanaan kerja
rekabentuk hendaklah mengikut turutan yang sepatutnya dan tiada langkah ditinggalkan.
Meninggalkan langkah analysis, sebaliknya terus kepada rekabentuk adalah tidak
digalakkan kerana kemungkinan kesilapan data input tidak dapat dikesan.

Rekabentuk yang baik ialah mengimbangi keselamatan dengan kos keseluruhan struktur.
Penggunaan Factor Of Safety yang melebihi kadar yang diperlukan akan mengakibatkan
kos tidak ekonomik.

Panduan ini hendaklah digunakan secara bersama dengan Panduan Penggunaan ORION
Drafting Template (DOs and Don’ts) bagi Jurutera Pereka Struktur Bangunan. Ini adalah
bagi menghasilkan lukisan yang mempunyai ciri-ciri seragam dan memudahkan
penyediaan lukisan oleh Pelukis Pelan. Template ini juga akan menghasilkan lukisan
dengan title blok CKASJ yang terkini.
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2.6  Adalah diharap agar Panduan 05: Basic Design Procedure Using Orion 17 ini akan
memendekkan tempoh pembelajaran setiap Jurutera Awam yang ditempatkan di

Bahagian Rekabentuk Struktur CKASJ. Dengan aliran kerja yang sistematik, kesalahan
rekabentuk akan dielakkan dan penghasilan rekabentuk akan meningkat kerana tiada
kerja berulang untuk membaiki kesilapan.

2.8  Rujukan panduan ini ialah ORION Standards by CSCWorld.
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3.0 ORIAN MODELLING, ANALYSIS & DESIGN FLOWCHART

( START )

A

1. Build the Model

Slab design based
on tabulated code
coefficients

YES

A4

2. Derive Beam Loads using

the "Yield Line" (trubutary Lo

A

area) approach 2a. (Optional) Derive Beam Loads
___________ »| based on a special Finite Element
- — — — ————— —— (FE) model. Choose whether to use
A 4 these FE calculated loads

3. Run Building Analysis to selectively or on all beams

generat gravity and lateral

design forces for column,
wall and beam

3a. For Flat Slab Construction Run sequential
Is a Flat Slab? VES Finite Element (FE) Floor Analysis of the sub-
(Or sub-frame - — — — —| frame models to choose gravity loads (G&Q
approach loads only) down through the structure.
Merge column, wall and beam result s with
those from the Building Analysis.
v
i y 4.1 Slab Design and
4.2 Beam 4.3 Column/Wall Design 4.4 Foundation Design Detailing
Design and and Detailing and Detailing
I 7 Note: Use other software
for slab design and detailing
Print Output
.4
FINISH
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4.0 Main Flow Chart

GETTING STARTED

!

CREATE AXES

|

COLUMN

———

!

WALL

=

BEAM

ANALYSIS

.

DESIGN

2

OUTPUT
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5.0 Getting Started

Getting click New enter File Name "Training_Model_1_{your
Started -m - Initial) o
\
e |

click

select go to

UK {B.L? 8110 on the left hand — Setting — oK
[ side an click import) Center

Drawing .
click The drop down arrow to see click
Sheet
Selection - the various sheet sizes ‘ | Al

click
K] [ S ——
== 3 4k e A SDps ATV S A Srg ther PRI S S -

o - - W s OK

Lzl Gl =]
aﬂ“"“—'#“_. oy - - — '_'l

o

" - _— .
PR e ——

1. Orion is now fully open and ready for our model to be created.
2. By default STO1 is created with a storey height of 3000 mm and is made the current storey in the plan

view . This is a top down view.
3. All modelling of superstructure members such as beam, column and slasb should start in STO1
4. STOO is the foundation level where foundation elements such as footing & pile caps can be inserted.
5. The first step in modelling in Orion to create axes or grids. The intersection of the grids will then be

used as insertion point for members. .

Page 3 of 19
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5.1 Setting Up Axes

External Reference Drawing click dick : .
[ (Import Drawing) ] - [ Pick Model/File ]

Example: Architecture Drawing DXF
click
"Elle cllck chck External
Name._.......dxf Reference Drawing
click o
click Appropriate unit & check click
Open — the option to display TEXT - Close
Entities ) >
Setting Up Axes 2 o — . l L,
Crete New Axes by Using click Axis Tool C|'Ck Define a new
[ A ] — ‘
click
Define a new label "1" click Left click and drag to draw the
[ J {=—= axis
click PR .

B -

R

il coll Rt

Left click and drag to draw the v |

inclined axis i} s Lt
Notes:

Care should be taken to close the Axis Properties window after have finishd creaing axis line. If the

1.
Axis Properties window is not closed, and you have accidentally click on the plan view this will insert

an unwanted axis line
2. Always Save the file
Page 4 of 19
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6.0 Creating A Column

LT click Col click
Creating a Column =) ‘[ Column

cfck
The Dir 1/2 butt indi
Column Size in choose ela i f/ on to indicate the
Dimension box column faces are parallel to both
directions 1 and 2
click
The centrally placed column F Place the cursor over Axis R
icon from the Insertion Options click intersection (Note that the axes
to update the el and e2 values — become highlighted in grey to show I
which  intersection is being used)
and left click to insert the column
. V,
click
Drag a window around the click 20 chck Vi
om lew
inserted column to zoom in — Window Menu
the display
F_\" .q-poun\r mﬂﬂw‘“
click
Now enter another column
of the same size
Notes:

1) Len (Storey) defines the column is spanning how many storey height.
2) b1/b2 define the horizontal and vertical dimension of the column section
3) e1/e2 define the horizontal and vertical offste from botom left corner of column section to column

reference point.
4) All column must be inserted at axis intersections)
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6.1 Creating A Wall

click

click Wall enter . )
Creating a Wall ‘ Properties ‘ [Dmensmn of the ]
All the wall by clicking insert The Insertion Options icon and select
and dragging from the — the wall to be centrally placed on the
start Axis axis line.
click

[ Do the same process J
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6.2 Creating A Beam

click Beam click .
Creating a Beams ‘ - Beam Properties
. _ \

]

nter

Ensure this by clicking on the Insertion choose The dimension of the
Options, this will automatically set the _

b2 dimension,

insert

Multiple beams by left clicking
and dragging from the start of enter
Axis A/1 and releasing when

your cusor is at another axis locations.

Some more beams in the following
order of same size at the following

Note

1) Label -The labels will autimatically generate when creating the beam in the mode

2) b - The width of the beam 1

3) b2 - The optiondetermines if the beam is offset in relation to
the axis used for its insertion

4) Beam End Condition - Click on the icon allows the user to define

hinge on either one end or both ends of the beam.

5) h-bot - The dimension of the beam to project below the slab

6) h-top - The dimension of the beam to project above the slab

Page 7 of 19
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6.3 Creating A Slab

click
Creating a Slab -
choose
Slab Types | (um—
enter

Dimension of
the slab. define
the slab
thickness, and

Slab
Icon

enter I

click

Thejtype box (All the possible Slab Types will

appear in pop up menu)
|

The 1st slab by positioning the
cursor a beam region and left

repeat

P [ This process to define other\]

Note : Slab output from QRION
cannot be used for design) Just for

v

mmwmmmmmmnw_ o

»  Clok on the Type box

| e possile Siab Types will appear in pop tp ment =<

f Tyoe
=
e oo B ®
¥ AU i
BT LT T LT The sisb mmuﬂe“‘h““mwmb
{ oo BB ¥ y mﬁmmmmmmmm

»  Soloct Siab Typesas 1

& For ease in creating this model we willinitialty leave Sk
all siabs. Once they have been created Orion ca
automatically set the corvect type for each slab.

Vs

™.
:

54

bmmmmmmmmmmwmmﬂfww;m
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6.4 Wall Load And Additional Beam Loads

6.4.1 Wall Load Library

click click
Wall Load Library - - [ Wall Load L'bfarv]

o i Sl Mo ol et Bt ' ey L [0y

%ﬁ.%ﬂ-_ﬁm-:h e )

E
P
?' : click
EEE
L s . :;E
bt FELA

The new row and name it 250 brick wall
(for Example)

Highlight

click and drag

"Brick" under Load Library — [ To drop it into the Layer Name ]

area

Change

click
oK & [ Thickness to 250 mm (for ]

Page 9 of 19
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6.4.2 Beam Wall Load

a—

Beam 1B11
T ST ) sclect (for example), | Defin
- BeamWallload - right click and A Refrence Name
= choose Edit
y - Beam Wall
Mmmmmummmum:mnnpwwﬂw'ﬂ
s i g Load
il ;
poiewl Enter
i e
: - aEmn .
B
Pty g L
| g M
N
OK to exit the menu and the beam with click A Wall Unit Weight in
wall load would be hatched _ kN/m2, Wall Height,
and a wall thickness
nional Beam Loads

it tixe e and the beam with wall load woirld be hatched.

W ioad to the other perimeter beams proceed as follows:
&mmmmwmmmmmmwmm

scon, select the remaining perimeter beams, -
hmwmmmma mbering to keep the CTRL key held while

Page 10 of 19
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6.4.3 Manual Beam Loads

Beam 1B7 (for

example),

up menu and

e~ choose Edit

Member

=) select right click to click
2t ‘ display th pop- 4

New load button ]

Loads

distance to
the start of
the load, x

Enter

The lenght

of load

click

The Partial click

Uniform

The load

The Partial Distributed

Load icon and the click
on the Load Editor

intensity, P
as G=4kN

OK

and Q=3kN

Page 11 of 19
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7.0 Building Analysia

7.1 Pre Analysis Tab - Parameters, Loading and Materials

The RUN The Edit

click menu and Materials
- choose button on the
Building Pre-Analysis

|l click

click click

The Apply The Concrete Gade
o to All button adjacent to
Members Columns and select
Types box
e, “Mhhnmmﬂu—‘mmm

The Unit Bar Sizes button adjecent to

Weight & columns and select bar sizes for & OK
Concrete to T10,T12,T16,T20,T25and T 32
24 kN/m3

Page 12 of 19
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7.2 Post-Analysis
_ go back To the Analysis select Axial Load
Building Analysis-Post - - Compression
/
click
P Ly S 7 : weon
P'I M:'l-l;» oAb m-'::-l. _?;m.. .:",Z'SNI :ﬂ 4":'“ : =y A
“° ‘.h."m" g . .: 2 [ e save
s Fei LR
RE R R
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8.1 Designing all Column using Batch Mode

Designing Column using
Batch Mode

C

Jes ()

/

olumn Section

- CHick nn (K to suver thar desigen xetlemgs For (G CoNNTIE i wAalls

/

LALE Dk PO TN T TSV P T ¥ T

Cotusmrn i walls can b demimwund kdividusily. ar all ) ono go usng the Aarcts AMaode option

FrT s R Uyt

>

GO (o Rt » COhsri) Sect i Dasipr

HES

S o Ty -
[P P R i Feactipaend

ey

iy ewy mory i P T
=) e

choose

Rt

= s ki ,.E',
131 FERGRRTI of 3 =& )
click choose

The Messages button to
review the bars selected
for each column for each

Design

Column Design
(Batch Mode)
in Design Tab

combination ,
> [P ot g 5 7 o s, s W St Dz [ 4 !
. :ﬁﬂbmﬂﬂﬂmhmhi—hmﬂ~-’mﬂ t -i
ottt md Wl B — aowhasden A
- : / < i
SPURSNIUSTROORI [, AT el L L by bt e L |
—* = Tl - t.‘
e A T ] = 1
r-...- B X = . ::: ¥ }
1 | = a Fo
N = |
choose iy (R
2 S | £
{2 ‘I-,' . 5‘
i et o s b
Py ..""'N'Mnnmmdmmm.;-
Detail
ick - Drawin
Close to take you back to result Green T'_Ck Pass. R.ed 200 . 4
the Column - Cross - Fail, Amber Tick - g an
i : Result are not up to date —' choose
Reinforcement Design
E for this element Column
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8.1 Designing all Column using Batch Mode (continuation)

continu Choose some columns to lick On Draw to create the
i be placed on the schedule & schedule which will be
{Hold the CTRL key down shown in default Cad
while selecting) Viewer / Editor
V4
/
R

7 Gt Db s st 23

e Y )

7 Oose e st

R IR
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9.0 Beam Reinforcemnt Design

'l‘it""i;e

ngl'l ] goto

 Beam Reinforceme

Save button click

to update Parameter

the change

Page 17 of 19
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9.1 Designing Beam Using Batch Mode

Designing Beam using Batch .

Mode

click

=

)

fon

ree LY LY UEUETE U CRANGES

Fing st b

Irﬂum Remforcement Design

(@ |
v |iHeb

Ly

Sovey e

A oy

Rarforcoment Schocton Oplions
Seloct Sleel

--":.... :
Bc.l o

ez

% Chock Stedl {Select New Siexd Whon Profis

Beam Section
Design and
Detailing Storey

vesign o the beams wung U Balch Mode fraterr.

(o Rum > Beam Section Design and Detaiting > Storay Beams ;E_

click

choose

Calculate button

Re-select all bar
option

e —

ew afl of the statirs nf design by

e Lhe process has been completed, ook Close,

that have been d

A

clicking the Messages button, which sppears upon completion of the .

i Lhe labie.

'y

gned are now

click

éeam Design
(Batch Mode)
in Design Tab

n
mmmmmhhwmnu:mmnarm

A binmom e et

Prod | Shaet | G

B Y

4 re-run the bullding
 Groan Uck (PASS) to
cumerly p 10 date.

close

Ity and Sesign reui, but ches ded

GreLn Tick - Pass. Red

Cross - Fail, Amber Tick - g
Result are not up to date ‘

for this element

L{Jcate the first beam
line on Axis 1 at Storey 1
and double click on it
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9.1 Designing Beam Using Batch Mode (continuation)

continue

Go to Detail
Drawing

-
click Diagrams click Exit from
‘ [ button ‘ the

diagram

Finish

_ Save
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10.0 PENGHARGAAN

CKASJ merakamkan setinggi penghargaan dan terima kasih atas segala sumbangan dan
kerjasama dari semua Ahli Jawatankuasa Penyediaan Manual Rekabentuk Struktur

seperti berikut:

Pengerusi:
Ir. Abd. Halim bin Ibrahim

Penyedia Panduan 05:
Pn. Noorhayati binti Abd. Hamid

Ahli Jawatankuasa:
Ir. Fazilah binti Musa

Ir. Tan Lee Lian

Ir. Zaleha binti Salehoddin
Pn. Asrimayanti binti Chi Ani
Ir. Sarina binti Ismail

Pn. Nor Iftitah binti Ibrahim
Ir. Ayu Sazrina binti Sabari
En. Ahmad Nazmi bin Zaim

Urusetia:
Puan Noraini Zainol

Bahagian Struktur (Keselamatan)

Bahagian Struktur (Kesihatan)

Bahagian Struktur (Keselamatan)

Bahagian Struktur (Keselamatan)

Bahagian Struktur (Keselamatan)

Bahagian Struktur (Kesihatan)

Bahagian Struktur (Pend. dan Peng. Tinggi)
Bahagian Struktur (Pend. dan Peng. Tinggi)
Bahagian Khidmat Pakar

Bahagian Struktur (Bangunan Am 2)

Bahagian Struktur (Keselamatan)
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