HANDBOOK ON STRUCTURES WITH

REINFORCED CONCRETE PORTAL FRAMES
(WITHOUT CRANES)

SP 43 (S&T): 1987

e
AT

A

“‘!

&

e.\
A

BUREAU OF INDIAN STANDARD



HANDBOOK ON STRUCTURES WITH
REINFORCED CONCRETE PORTAL FRAMES
(WITHOUT CRANES)

BUREAU OF INDIAN STANDARDS
MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG
NEW DELHI 110002



SP 43 (S&T):1987

FIRST PUBLISHED JANUARY 1990

© BUREAU OF INDIAN STANDARDS

UDC 624-012-45 (021)

ISBN 81-7061-025-7

PRICE Rs 380.00

PRINTED IN INDIA

AT BENGAL OFFSET WORKS, 335 KHAJOOR ROAD, KAROL BAGH, NEW DELHI 110 005
AND PUBLISHED BY

BUREAU OF INDIAN STANDARDS, NEW DELHI 110 002



SPECIAL COMMITTEE FOR IMPLEMENTATION OF
SCIENCE AND TECHNOLOGY PROJECTS (SCIP)

Chairman

DR H.C. VISVESVARAYA

Chairman & Director General
National Council for Cement and Building Materials
New Delhi ~
Members Representing

SHRIV.RAO AIYANGARI Department of Science & Technology, New Dethi
SHRIA. K. BANERJEE Metallurgical and Engineering Consultants (India) Ltd, Ranchi
SHRIJ.D. CHATURVEDI Planning Commission, New Delhi
DIRECTOR Central Building Research Institute (CSIR), Roorkee
SHRI GURNAM SINGH Ministry of Food and Civil Supplies (Finance Division)
SHR1 U. R. KURLEKAR Ministry of Food and Civil Supplies
DR M. RAMAIAH Structural Engineering Research Centre (CSIR), Madras
SHRIG. S.RaO Central Public Works Department, New Dethi

SHRI A. CHAKRABORTY ’

(Alternate)

SHRIT.S. RATNAM Bureau of Public Enterprises, New Delhi

SHR1P. K. KALRA (Alternate)
SHRI G. RAMAN Bureau of Indian Standards, New Delhi

(Member Secretary)



WORKING GROUP FOR PROJECT B-8

Members

SHRI A. K.BANERJEE
SHRI D. S. DESAI
SHRIJ.C. GANGULY
SHRIP. V.NAIK
DR M. RAMAIAH
SHRI V.S. PARAMESWARAN
(Alternate)
SHRI A. RAMAKRISHNA
SHRI S. SUBRAMANIAM
(Alternate)
SHRIG. S. RAO
SHRI A. CHAKRABORTY
(Alternate)

DR P. SRINIVASA RAQ

PROF (DR)L.N. RAMAMURTHY

" (Alternate)

SHRIT.S. RATNAM
SHR1P. k. KALRA (Alternate)

SHRID. AJITHA SIMHA
SHRI C.N. SRINIVASAN

SHRI ASHOK TREHAN
SHRI A. C. GUPTA (Alternate)

DR H.C. VISVESVARAYA

Representing

Metallurgical & Engineering Consultants (India) Ltd, Ranchi
M. N. Dastur & Co Pvt Ltd, Calcutta

Braithwaite Burn & Jessop Construction Co Ltd, Calcutta
Richardson & Cruddas Ltd, Bombay

Structural Engineering Research Centre (CSIR), Madras
Engineering Construction Corporation Ltd, Madras
Central Public Works Department,'New Delhi

Indian Institute of Technology, Madras

Bureau of Public Enterprises, New Delhi

-

Bureau of Indian Standards, New Delhi
C. R. Narayana Rao Architects & Engineers, Madras

National Thermal Power Corporation Limited, New Delhi

National Council for Cement and Building Materials, New Dethi



FOREWORD

The Department of Science and Technology set up an Expert Group on Housing and
Construction Technology in 1972. This Group carried out in depth studies in various
areas of civil engineering and construction practices :ollowed in the country. During the
preparation of the Fifth Five-Year Plan in 1975, the Group was assigned the task of

?rnrlnmno a Science and Tpphnnlnov Plan for rpeparrh develonment and extension work

O8N & R2aTR00 QlIC AL TSR JOD LROLAIVIL, RVOVCIOPRACIAA QAL LAl

in the sector of housing and construction technology As a result of this and on the
recommendation of the Department of Science and Technology, the Planning
Commission approved the following two projects which are assigned to the Bureau of
Indian Standards (BIS):

a) Project B-7 — Development Programme on Code Implementation for Building and
Civil Engineering Construction; and

b) Project B-8 — Typification of Industrial Structures.

BIS has set up a special committee (SCIP) consisting of experts to advise and monitor
the execution of these projects. A Working Group under SCIP oversees the work of

Peniand D Q
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In a developing country like India, the capital outlay under each Five-Year Plan
towards setting up of industries and consequently construction of industrial buildings is
very hlgh It is, therefore necess'ary that the vanous parameters of mdustnal buﬂdmgs be

bldllud[uchU O muau norms so l.lldl. ll. Wll.l UC wduuw I.U Udbl.ly dUUPL pIUldUllLdI.CU
members, particularly where repetitive structures could be used.

The standardization of parameters for industries by itself will be, no doubt, a difficult
task as it will not be possible to speclfy the requlrements of each mdustry The layout
including height will vary from industry to industry, for it depends on the process of
manufacture and end products. However, a little more detailed analysis of the
requirements indicated that the problems may not be as difficult as it appears. Although
it would not be possible to specify any constraint on the parameters, a broad norm can be

given within which most industries could be accommodated.

The object of the Project B-8 is to typify at national level the common forms of
industrial structures used in light and medium engineering industries, warehouses,
workshops and process industries, and to obtain economical designs under these
conditions. Even if an industrial complex is classified as heavy industry, it need not

naracaneilyy mann that all tha indunctrial etriintizras saming within tha samnlav chanld ha
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heavy industrial structures and that many structures could be from the typified design.

The main objeetive of typification of industrial structures is to reduce the variety to
the minimum and provide standard prefabricated designs so that the structures could be

angily mace neaditnad and madas availahla 40 tha uaar alomact AFF tha chalf Te daies on
Casuy Imnass proGucead gnd madl avaudoa.€ (O ule USCr aimost Off i Saici. In uuuls 30,

there will be tremendous saving in time in putting up an industry into production and
hence increased production. This would indirectly increase the overall economy to the
country. This would also help in the orderly use of scarce materials like steel and
cement. This would be of immense use to structural engineers as well since it would
IUIL-I.GVG l.hclll I.U a }dlsﬁ UALC[IL flUlll bh@ IUU\.LIIG dlld ICPULLLIVU \Al\’“ldll\)llh lh“s the

engineer’s time could be used to look at more innovative and economical alternatives.

The project on typification of industrial structures involved the following three main
tasks prior to preparation of typified designs:

a) TaskI - Survey and classification of industrial structures into different types;

b) Task I — Identification of industrial structures repeated a large number of times
in the country, which are amenable for typification from the classified
list prepared during task I;and



¢) Task III — Specifying the elements of the industrial structures to be typified taking
into consideration a number of parameters, such as structures with
cranes and without cranes, span length, height, support conditions,
slope of roof, wind and earthquake forces, spacing, field and shop
connections, material (steel, reinforced concrete), ete.

The data regarding physical parameters like span, spacing, roof slope, column height,
crane loading, etc, of existing structures has been obtained from several public sector
enterprises through Bureau of Public Enterprises (BPE). Some information from private
industries has also been collected by BIS.

The typified design for the following types of industrial structures in steel and
reinforced concrete is envisaged to be brought out based on appropriate Indian
Standards:

a) Steel Structures

1) Structures with steel roof trusses (with and without cranes)
2) Structures with steel kneebraced trusses (without cranes)
3) Structures with steel portal frames (without cranes)

4) Structures with steel portal frames (with cranes)

5) Structures with steel latice frames (without cranes)

b) Reinforced Concrete Structures

1) Structures with RCC roof trusses (with and without cranes)
2) Structures with RCC portal frames (without cranes)
3) Structures with RCC portal frames (with cranes)

In each case of structures with cranes, the maximum capacity of crane considered'is
limited to 20 tonnes, normal range in light industries.

This Handbook deals with typification of structures with RCC portal frames (without
cranes). Typification includes analysis and design of RCC portal frames. The portal frame
has been analyzed and designed for vertical and lateral loads (wind and earthquake forces)
using the moment resisting portal frame action, with pinned and fixed support
alternatives. Adequate wind bracing along the length of the building should be provided
to withstand the wind on end gable and drag force on the roof and walls. Since the design
for this depends upon the length of the building, locations of the expansion joint, etc, the
typified design of these bracings is not given in the Handbook. However, an illustrative
example of bracing design has been included.

Some of the points to be noted regarding analysis and design of these structures are as.
follows:~

a) The typified designs have been given for the following parameters:

Span lengths (metres) = 9,12,18,24 and 30

Spacing of frames (metres) = 6.0and 12.0

Roof slopes = 1lin3,1in4and 1in 5

Span Column Height No. ’gf Bays

(m) (m) ‘1 2 3 4
9.0 50,65 * * * *

12.0 5.0,6.5,9.5 * * * *

18.0 6.5,9.5,12.5 * * * —

240 9.5,12.5 * * - -

300 9.5,12.5 * - - -

’

*Combination is available
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Wind zones = I,ITand Il
Earthquake zones = LILII,IVandV
Type of support = Fixed and hinged

The column height specified above includes 0.5 m length of column which is em-
bedded below ground level.

b) The analysis of portal frames has been made using a computer programme based on
the stiffness method of analysis.

c) The internal pressure/suction specified in 1S:875-1964 for buildings with normal
permeability (+0.2) has been considered in design.

d) The structural design of RCC sections is based on IS:456-1978. Since the designs
presented in the Handbook could be used either for a cast in-situ construction or
for a precast construction, therefore M 25 concrete has been used for the design of
all portal frames, and 6.0 m span RCC purlins and cladding runners. The 12.0 m
span prestressed concrete purlins and cladding runners are designed using M 40
concrete.

¢) For portal frames, of both fixed and hinged support, prismatic rafter sections are
adopted. Prismatic column sections are adopted for portal frames with fixed
support and non-prismatic column sections are adopted for portal frames with
hinged base.

f) To facilitate prefabricated construction, the position of joints and the joint details
have been included to illustrate the method of detailing. This should not be consi-
dered as the only available method for detailing.

g) The typified design results are given for purlins, cladding runners and frame
members. Design of other elements, such as lugs to support the purlins, brackets to
support cladding runners and eaves beams are also covered. Bracing and foundation
designs have not been typified because of varying design parameters. However, a
typical example of bracing design and footing design is included.

h) A detailed design example in the design office format is given in the Handbook
illustrating the use of analysis and design information presented.

j) On the basis of typified designs for different spans, spacings, roof slopes, etc, some
conclusions regarding the more economical designs is covered in the Handbook.

k) The Handbook is intended to be used by qualified engineers only.

This Handbook is based on the work done by Structural Engineering Laboratory,
Department of Civil Engineering, Indian Institute of Technology (UIT), Madras. The
draft handbook was circulated for review to Shri J. Durai Raj, New Delhi; University of
Roorkee, Roorkee; National Projects Construction Corporation Limited, New Delhi;
Engineer-in-Chief’s Branch, Army Headquarters, New Delhi; Gammon India Limited,
Bombay; Association of Consulting Engineers (India), New Delhi; Tata' Consulting
Engineers, Bombay; Metallurgical and Engineering Consultants (India) Limited, Ranchi;
National Industrial Development Corporation Limited, New Delhi; Research Designs &
Standards Otganization, Lucknow; S.B.Joshi and Company Limited, Bombay; Food
Corporation of India, New Delhi; Engineers India Limited, New Delhi; National Hydro-
electric Power Corporation Limited, Néw. Delhi; National Thermal Power Corporation,
" New Delhi; Western Railways, Bombay; Braithwaite and Company Limited, Calcutta;
Tata Iron and Steel Company Limited, Jamshedpur; B.G. Shirke and Company, Pune;
City and Industrial Development Corporation of Maharashtra Limited, Bombay; Stup
Consultants Limited, Bombay; Bharat Heavy Electrical Limited, Ranipet; Housing and
Urban Development Corporation Limited, New Delhi; Hindustan Steel Works
Construction Limited, Calcutta; Hindustan Prefab Limited, New Delhi; Planning
Commission, New Delhi; 'C.R.Narayana Rao Architects and Engineers, Madras;
Engineering Construction Corporation Limited, Madras; Central Building Research
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Institute (CSIR), Roorkee; Jessope & Company Limited, Calcutta; National Council for
Cement and Building Materials, New Delhi; Structural Engineering Research Centre
(CSIR), Madras; Bureau of Public Enterprises, New Deihi; Central Public Works
Department (CDO), New Delhi; M. N, Dastur and Company Private Limited, Calcutta;
Bokaro Steel Limited, Bokaro; Housing and Urban Development Corporation Limited,
New Dethi; and the views received have been taken into consideration while finalizing the
Handbook.
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1. GENERAL

1.1 Introduction — Reinforced concrete portal frame
is one of the structural systems that can be adopted
for construction of industrial buildings. The resis-
tance of vertical loads and to lateral loads (due to

wind. earthquake_ etc) in the trangverse direction in

YYiiitla, V&I LAINRIANT, VIV Al LT LIQASYVISY MeaiUbeatill 222

such buxldmgs is genera]ly derived from the frame
action, whereas the resistance to lateral loads in the
. longjitudinal direction is provided by means of
longitudinal column bracings in the end bays.

Industrial sheds using reinforced concrete portal
frame as the main load carrying system may be with
or without cranes. The Handbook gives information
only about portal frames without cranes but
live load and wind load/
appropriate Indian

enhiactad ta dead Ilnad
Sugjetita 10 Goad i0ad,

seismic load according to
Standards.

The analysis and design results are given for purlins,

AladAdin ruinnara far tha
umuuuls LUl iul Liiv

parametres:

fallawing
1IOuOWilg

ramag

and £
anG 1iaines

Span length (m)

Quaning ~f F-—..m e fm)l= £ N and 1")
uyavula VUl 1ialliv \ ll} v.v - aliu 1.4,
Roof slopes =_1m31m4 and 1in5
Roof covering = Asbestos cement sheet
roofing
Span Column Height Number of Bays
(m) (m) f 1
1 2 3 4
9.0 50,65 * * * *
12.0 50,65,9.5 * * * *
18.0 6.5,9.5,125 = * *
24.0 95,125 = * - -
30.0 95,125 = - - -
* Combination is available.
Wind zones = I,ITand 111
Seismic zones = LILI, IVand V
Type of support = Fixed and hinged

The analysis and design results are presented for
both fixed and hinged support conditions. The

column heicht enacified includes 0§ m lenath of
coiumn aeignt SpeCiiled 1ncCiudes V.o m w@ngin o1

column which is embedded below ground Ilevel.

1.2 Portal Frame Configuration — For portal frames,
of both fixed type and hinged type, prismatic rafters

are adopted. For frames with fixed support

are adopted frames with
condition, pnsmatic column members are adopted
and for frames with hinged base, non-prismatic

1AL

o
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column members are adopted. Purlins and cladding

ara acenimad ta ha lapatad ot
S areé gssumea (o 1I0CR1ICG at & maximum

spacing of 1.4 and 1.7 m on the rafter and column
members respectively.

runnarag
ranner

1.3 Terminology

Bay — The space between successive bents.
Bracing — Single or diagonal members which
form a truss system with columns or
rafters to provide stability and resist
horizontal load.
Cladding — Members carrying side sheeting and
unNore sunnariad hu solivmne
Runners supported by columns.
Columns — Members generally vertical which

nrimarily racict ')VI')I lnor‘ unﬂ hand.
ynuuusu_y AIVoIIL GA. i UTHus

ing moment.

The heioht of the scolumn fram ton

LA AR UL uWiC VUauiiun 1a0nl Wy

height of the foundatlon to the junction of
the centre lines of rafter and column.

Purlins — Members carrying roof sheeting and
supported by rafters.

Roof Slopes — The slope of the rafter with respect
to the span length. It is obtained by
dividing the rise of the portal frame
by half the span length.

Spacing of — The centre line distance of two ad-

Frames jacent portal frames in the longitudi-
nal dirastinn

‘Span — The centre line distance between the
columns at top of the foundation in
the transverse direction.

2. ANALYSIS

71 P
aod LAUA 0T

frames are analyzed for dead load hve load and win
load, and subsequently checked for seismic load.

T anda
Lt

Tha +
5 — :1€ [#

l:,‘
~t

nd n
§AN Y

cuE’..

2.1.1 Dead Load — The purlins, cladding runners

and wnortal frameo ara decionad for thaeir celfiwaiocht
ailG pullar 1raiiws aiv GUHEHLvU 1UL Wik oCIi-vwikgiin

according to 1S:19911-1967.*

2.1.2 Live Load —The purlins and portal frames are
designed for live loads according toIS:875-1964.F

takan with annranriate raduction for roof slonas
Ww@Kel wiul appropriawe régGudiion ior rooi si0pes,

whenever applicable.

2.1.3 Wind Load —The purlins, cladding runners and

portal frames are designed for the three basic wind

nrageliva an in 1Q.Q7% 1ng,f‘{"n. ntarnal
PIUBDUIU b\lllb) 617\411 ML AID.OQ T J™1 TUT Y LILU llllvlll‘ll

*Since revised as IS:875 (Part 1) - 1987.
T Since revised as IS:875 (Part 2) - 1987.

$Since revised as IS:875 (Part 3) - 1987.
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pressure/suction specified in 1S:875-1964,* for

buildings with normal permeability (+ 0.2p) has been

considered. Under each basic wind pressure, the
foliowing three different wind Ioad conditions (see
Drg. 142) have been analyzed:

a) Wind perpendicular to the ridge with internal
suction (WL 1)
b) Wind perpendicular to the ridge with internal
pressure (WL 2)
c) Wind parallel to the ridge with internal pressure
(WL 3)
The basic wind pressure is reduc
for the design of all members if the height of the
building is less than 10.0 m and for columns alone if
the height of ‘the building is more than 10.0 m but
less than 30.0 m.

o

In the case of multi-bay portal frames, drag force
due to wind on interior slopes has also been
considered according to IS:875-1964.*

Claddine and cladding fasteners shall be desi

for mcreasean‘;vmd pressuréw(.i:;; u{o local effects
according to [S:875-1964.*

B

2.1.4 Seismic Load — Seismic load is generally not
of significance for low rise buildings such as those
considered in the Handbook. But a few cases of frames
with the shortest spans and the shortest column
height, and aiso of frames wiih the largest spans and
the largest column height have been checked for
seismic load effects. The seismic load characteristics
and intensities in such cases are assumed as specified
for different earthquake zones in IS:1893-1984.

Snow load has not been considered for the
typification.

2.2 Analysis of Purlins — The maximum spacing of
purlins is assumed to be 1.40 m centre-to-centre
supporting asbestos cement sheets. Galvanized iron
sheeting may be used in place o1’ AC sheeting without
any modifications. However, in case of GI sheeting,

if a larger spacing than 1 .40 m is to be adopted (as

ner recommendation of the mnnnfarhlrprc\ the
yUl 1wvWililliviivaiivii viiw AZMABANGALE W WA wa W et

purlins will have to be suitably redesigned. The portal
design will remain unaltered.

Purlins are analyzed as simply supported beams
sub]ected to biaxial moment due to dead load, live
joad and wind load/seismic load as describsd in

2.1.

First the bending moments due ot
ulv vwvilui IB ll ALEWIAR D W

due 2
(DL) ve load (LL) and the wind loads (WL 1,
WL 2, WL 3) are computed. For checking the
permxss1b1e stresses at various service load stages of

12 m prestressed concrete purlin, the load
inations as shown below are considered:

comoinations as sown DCIOW COIaL

a) DL +LL

b) DL +LL+ WL 1
¢) DL+LL +WL?2
d) DL+LL+WL3

¥Since revised as 1S:875 (Part 3) - 1987.

For the purposes of dpmoq of both the reinforced

LTSI 1w AV OICCG

1e purposes
concrete (RC) and pr estressed concrete (PSC) purlins
according to the limit state of collapse, the des1gn
forces in the appropriate planes are arrived at in
accordance with 1S:456-1978 and I1S:1343-1980 for

load mmhmahnnq shown below:

a) 1.5DL+15LL

b) 1.5DL+15C,WL1

¢) 1.5DL +1.56, WL 2

d)1.5DL+1.5C, WL3

e) 09DL +1.5CG WL1

f) 09DL +1.5C, WL?2

g) 09DL+15G WL3

h) 1.2DL +12LL +1.2C, WL 1

1)120L+12LL+12<:,WL2

k) 1.2DL +12LL+12C,WL3

Where C;, = 0.75 for members of building whose
heights are less than or equal to 10.0 m and for

columns of buildings whose helght is less than 30.0 m
and C, = 1.0 for all other cases.

2.3 Analysis of Cladding Runners — Cladding runners
of span 6.0 m and 12.0 m span are analyzed as simply
supported beams for the loads described in 2.1. The
ioad combinations considered for evaiuaiing the
design bending moments at the service load stage and
the limit state of collapse are as given in 2.2,

24 Analysis of Portal Frames — All the portal frames
are analyzed M,uurumg to the pnnmples of elastic
theory for dead load, live load and wind load as
described in 2.1. For simplifying the analysis, the
loads are assumed to act at four intermediate points
on the rafter and, at one intermediate point on the

rolae

COIUIN.

It is assumed that the frames are supported on an
isolated footing. In the case of igolated footing. the

SLIRI0C 00 % 2R U MiOASVER L 100N, v

idealized support condition for the column can be
fixed end condition or hinged end condition
depending on the soil strata. If the isolated footing is
resting on hard rock, it can be assumed as a fixed base
because the rock wﬂl not deform much to allow the
rotation of the foundation, and if it is resting on
normal soil, it can be assumed as hinged because due
to the compressibility of the soil, the foundation can
undergo a rotation relieving off the moment. In the
case of the columns supported by a pile foundation,
the base of the column should be assumed as fixed.
Analysis has been mrrled out for both cases of

et e Al

support conditions, that is, fixed and lu.ugcu

The portal frames have been analyzed using a

nlana frama somnntar nroorammea which ic hacad nn
praliv 1iaiiiv COIMNpUlvl piUglaliliiiv wiliGil 15 vastl Ok

stiffness method of analysis. Three degrees of
freedom are assumed at each node. In this method,
the structure coordinates are specified at all the nodal

points including the supports. The number of forces
at each node is pmml to the nnemh]p dpmppe of

freedom per node that are 1nputted Then the
stiffness matrix of the structure is assembled and the
boundary conditions are incorporated. The resuiting
simultaneous equations are solved for displacements,
using which the member end actions are finally
obtained.



3. DESIGN
3.1 Materials

3.1.1 Concrete — Since the designs presented in the
Handbook could be used either for a cast in-situ
construction or for a precast construction, M25
concrete is used for the design of all portal frames,
and of 6.0 m span RC purlins and cladding runners.
For the illustrative design of bracings in concrete,
M25 concrete is used. The 12,0 m span PSC purlins
and cladding runners are designed using M40 concrete
which is the minimum grade prescribed for
pretensioned prestressed concrete work. For the
illustrative design of foundation, M15 concrete is
used.

3.1.2 Steel — High yield strength deformed bars
conforming to 1S:1786-1985 are used as reinforce-
ment in all RC members except in case of ties for
purlins and cladding runners for which mild steel
conforming to 18:432 (Part 1)-1982 is used. The
pretensioned prestressed concrete purlins and
cladding runners of 12.0 m span are assumed to be
prestressed using 3 ply, 3 mm diameter uncoated
stress-relieved strands conforming to 1S:6006-1983.

3.2 Basic Criteria for Design

3.2.1 Limir States of Collapse and Serviceability —
Design of reinforced concrete or prestressed concrete
structural members is carried out to satisfy the
criteria laid down in 1S:456-1978 and 1S:1343-1980
for safety against limit state of collapse, and limit
states of cracking and deflection at working load
stage, whenever available. In addition to the specific
guidelines available in the respective Indian Standards
for ensuring the required safety against limit state of
collapse, both for reinforced concrete members and
prestressed concrete members, the safety against
cracking is assured in prestressed concrete members
through the provision of limiting stresses under
working load stage. 1S:456-1978 has specific
recommendations also for limiting deflections of
simple flexural members like purlins and cladding
runners.

No specific recommendations exist at present in
1S:456-1978 for calculation of crack width or on
Iateral deflection of structural systems such as portal
frames. Crack widths have been investigated based on
the formulae of ACI 318-1983 and a value_of
height/325 has been adopted as the - limiting
deflection for the lateral deflection of the portal
frames when the deflections are calculated using the
values of Young’s modulus and effective moments
of inertia as recommended in [S:456-1978.

3.2.2 Choice of Preliminary Cross-Sectional Shape
and Dimensions — In reinforced and prestressed
concrete structures, the self-weight of the structural
members contributes quite significantly to the total
vertical load coming on to the structural members.
Furthermore, in the design of statically indeter-
minate structures like portal frames, the relative

SP 43 (S & T):1987

dimensions of different structural components
influence the analysis. Hence, considerable thought
had to be given for the choice of cross-sectional
shapes and dimensions.

The purlins and cladding runners are supported -
and analyzed as simply supported members of 6 or
12 m span. The cross-section shape chosen is either
an angle section or a channel section because these
are the most suitable ones for a member subjected to
biaxial bending permitting at the same time easy
fixing on to the lugs.

For the main portal frames, a solid rectangular
section has been chosen mainly from the considera-
tions of ease of construction and partly from the
considerations of stiffness against lateral loads.
Particularly in the case of long span and relatively
high portal frames, it has been observed that the
imposed limit of height/325 on the lateral deflection
governs the design rather than the strength. In case a
user decides to adopt a section which is governed by
only strength and not deflection, then the sections
can be redesigned making use of the analysis tables
given in the Handbook.

¥ ‘.‘

3.2.3 Load Combination Governing the Design —
From amongst the large number of load combinations
listed in 2.2, the governing load is that which gives
the bending moment or that combination of bending
moment and axial force which requires the maximum
percentage of steel at the section under consideration.
Thus, it is possible that designs of different sections
are governed by different combinations of the
possible loads.

3.3 Design of the Purlins Cladding Runners — The
purlins and the cladding runners can be of reinforced
concrete, prestressed concrete or steel sections. In the
Handbook, details of 6.0 m span RC purlins and
cladding runners, and 12.0 m span prestressed
concrete purlins and cladding runners are given.
However, hot rolled angle or channel sections or cold
formed Z-sections can also be used as purlins. -

3.3.1 Design of the 6.0 m Span RC Purlins and
Cladding Runners — 6.0 m span RC purlins and clad-
ding runners are designed by the limit state method
according to 1S8:456-1978 for the governing bending
moments and shear forces obtained from the analysis.
It is found that the design is not very much
influenced by the variation of the roof slope and
wind load/seismic load. Hence, one common design
is given for all the load cases described in 2.2. Effect
of torsion is neglected as it is not significant.

3.3.2 Design of the 12.0 m Span. Prestressed
Concrete -Purlins and Cladding Runners — The pre-
stressed concrete purlins and cladding runners are
designed for the bending moments and shear forces
described in 2.2 according to IS:1343-1980. Since it
is found that the design of the purlins and cladding
runners is not very much influenced by the variation
in roof slopes and the wind load/seismic load, only
one common design is given. This is applicable for
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frames with all slopes considered and for all wind
zones/seismic zones.

3.4 Design of the Portal Frames

3.4.1 Strength Design — The critical sections of
the principal rafter and the column of the portal
frames are designed for all the load combinations
given in 2.2. The effective length for strong axis
buckling under axial compression of the columns has

- been considered as 1.5 times the actual columns
height for fixed type of support and 2.25 times the
actual length for hinged type of support according to
the provisions of S:456-1978. The effective length for
weak axis buckling of columns under axial
compression has been considered as 0.75 times the
height for fixed and hinged type of supports follow-
ing the provisions of 1S:800-1962. The columns are
designed for bending moment along minor axis also,
wherever applicable.

It is found that the design of the critical cross-
sections of a portal frame is not very much
influenced by the variation in slopes and wind/seismic
loads. Hence, common designs are worked out which
are applicable for all slopes and wind/seismic forces.
With the critical cross-sectional details being common
for all slopes, the influence of the slope has been
incorporated while fixing the lengths of the rafters,
location at which bars could be curtailed and other
points related to reinforcement detailing. Normal
clear cover according to 1S:456-1978 is assumed in
the design. In a particular case, if additional cover has
to be provided due to aggressive environment, etc,
then the column dimensions have to be increased to
the extent of increase in the cover, In the design of
the rafter, the effect of axial force is neglected as it is
not significant.

3.4.2 Deflection — As already mentioned, it is
ensured that the lateral deflection at the top of
the columns is less than 1/325 of height of the
columns under the worst combination of all the
vertical and lateral loads. It is significant to note here
that a considerable portion of the lateral deflection at
the top of the column is due to the action of vertical
loads themselves.

3.4.3 Crack Width — The maximum widths of the
cracks in the portal frames are checked according to
ACI-318-1983  and they are found to be within the
permissible values.

3.4.4 Special Considerations for Frames in Seismic
Zones — As mentioned in 2.1.4, some of the frames
with largest span and largest column height, as well as
shortest span-and shortest column height are analyzed
for seismic forces. It is found that the seismic forces
do not govern the strength design. However, the
joints in the frames to be constructed in areas where
seismic coefficient is 0.05 or more are to be so
detailed that enough ductility is ensured according to
1S:4326-1976. These special joint details should be
incorporated at the joints of the frames to be
constructed in areas where seismic coefficient is 0.05

or more even though the seismic load does not govern
the design.,

4. RESULTS OF PORTAL FRAMES: ANALYSIS
AND DESIGN

4.0 The results of the extensive analysis and design
work carried out for the large number of portal frame
configurations as described in the earlier clauses are
presented in the form of detailed design drawings and
tables.

Whereas the detailed design drawings prepared can
be straight away adopted for fabrication and erection,
they are naturally strictly valid only for the definite
set of assumptions like the material properties,
section dimensions and other relevant data chosen as
the basis for design. On the other hand, information
given in the analysis tables about bending moments,
shear forces and axial forces at critical sections will
at times be useful to such of those designers who
may, for valid reasons, like to adopt different
materials, say M20 grade of concrete, for example, or
deviate marginally from the section dimensions
chosen, The values obtained for design bending
moments, shear forces and axial forces in the present
analysis should be applicable quite closely for any
frame of the same overall dimensions as long as the
areas and moments of inertia of the alternative
sections chosen do not deviate too much from those
adopted in the designs presented in the Handbook.
In a large number of cases, such values will be of
immense use at least in working out preliminary
designs. Hence, information is presented in the form
of design tables Which give the design bending
moment, shear force and axial forces not only at all
critical sections of the portal frames but also at the
foundation level of each frame.

4.1 Design Tables

4.1.1 Portal Frames — Tables 1 to 140 give
complete information about bending moments, shear
forces and axial forces at all the critical sections for
each of the 140 portal frames typified in the
Handbook. All the values given for the critical
sections of the portal frames are for the ultimate
load stage. It may, however, be noted that the combi-
nation of loadings governing the design of different
critical sections may be different and hence the
design bending moments, shear forces and axial forces
given in each of the tables for each critical section
may be from a different set of load combinations.
This is appropriately accounted for while considering
the governing load combinations. It needs to be
emphasized here that the bending moments, shear
forces and axial forces given in Tables 1 to 140 give
the values from the basic analysis of the portal
frames. Slenderness effects are not included in the
values given in these tables. Hence, any designer who
wishes to make use of the values given in these tables
should be careful to take into account the additional
slenderness effects, wherever applicable.



4.1.2 Foundations — 1t is still common practice in
our country to design the foundations based on the
allowable soil pressure at working load stage.
Therefore, the critical combinations of axial force,
bending moment and shear force required for the
design of foundations are given for the working load

stage in the Iater part of each of the Tables 1 to 140.

Here again, it is to be noted that the data given in
the tables do not take into account the additional
moments caused due to slenderness of columns.
Hence, while designing the foundation of the portal
frames with the base of the column assumed as fixed,
the additional moments due to column slenderness, lf

any, should be taken into account. A typical des1gn
of foundation is given in 6.5. Design of foundations
has, however, not been typified in this Handhook
since the soil conditions, which vary from site to site,
would influence the design of foundation. F‘m_m_(_‘lat!one

supporting the frames may be designed using simple
spread footings, pile foundations or caisson
foundations depending upon the type of soil and type
of support conditions assumed in analysis. The
column heights specified in 1.1 gives the total height
of column from top of foundation to the junction of
- centre lines of rafter and columns. This includes
0.5 m length which is assumed beiow ground levei.
However, if firm strata is not available at this depth
and the foundatlom are to be carried deeper, then a

pedestal can be constructed as indicated in 6.5.4.

4.2 Design Drawings

4.2.1 Drawings of Portal Frames — Drawings 1 to
140 give detailed drawings of all the portal frames
analyzed and designed as part of the typification
programme. As mentioned earlier, the influence of
the slope and wind zone on cross-sectional
dimensions and reinforcement required at critical
sections of the portal frame is only marginal Hence,
the same cross-sectional detailing can be au0pt€u
for all wind zones and the slopes considered, namely,
1in 3,1in4and 1 in 5. But the lengths of the rafter,
the rise of the rafter at mid-span and other related
geometrical quantities will be affected by the
differences in geometry imiplied through the diffe-
rences in slopes. Hence, each of the drawings 1 to 140

also contains mfnrmnhnn about the upnmetnr‘a]

dimensions required for each of the three different
slopes considered. Drawing No. 141 shows the general
arrangement of RC portal frames along with its related
fixtures.

Three different wind loading conditions have been
considered in analysis as indicated in Drawing

No. 142.

Specific notes are given in the relevant drawmgs.

General notes pertammg to all drawings are also given.

The drawings are directly applicable for any cast
in-situ construction planned with the assumed
dimensions. For prefabricated construction, however,
a few modifications are needed (see 5).
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4.2.2 Drawings of Purlins and Cladding Runners —
Chre an
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6 m span RC purlin and cladding runner, the 12 m
span PSC purlin, and the 12 m span PSC cladding
runner, typical designs are worked out according to
the guidelines aIready mentioned in the earlier clauses
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respectively.

4.2.3 Drawing of Lugs — Details of concrete lugs
requnred to support the purhns and bracket detalls of
cladding runners are shown in Drawing No. 145 and

146 respectively. The fixing details of purlins and
cladding runners are also given in these drawings.

The bracket details for supporting the rain water
gutter along with details of external gutter and valiey
gutter are given in Drawing No. 147.

4.2.4 Drawing of Eaves Beams — To give rigidify
in longitudinal direction, eaves beams have been
provided as shown in generai arrangement drawing
No. 141. The design of eaves beams has been
typified both for 6.0m and 12.0 m spacing of portals.
Separate details have been shown for precast and
cast in-situ construction in Drawing No. 148.

4.2.5 Ductility Requirements of Joints — It is
found that the seismic forces do not govern the
design of portal frames typified. However, the joints
in the frames to be constructed in earthquake zones
IV and V are to be so detailed as to ensure enough
ductility according to 1S:4326-1976. A typical joint
detail is shown in Drawing No. 149. These joint
details should be incorporated in the joints of the
frames to be constructed in areas where seismic
coefficient is 0.05 or more.

5. MISCELLANEOUS DETAILS

5.1 Construction of Portal Frames with Precast
Elements Special Precautions — If in a prefabricated
construction, the connection details are so dimen-
sioned that the members joined at the _]Olnt deveiop
their full moment and shear carrying capacity
required, then the bhehaviour of a prefabricated
structure after jointing is essentially the same as that
of a cast in-sitru structure. Hence, from the point. of
view of structural behaviour, a Iot of thought should
g0 into:

a) determining the location of the joints between
precast elements; and

b) detailing of the joint at the chosen location.

Incidentally, the decision on the location of the
joints is influenced also by the lifting capacity of the
crane available at site. The method of handling indi-
vidual elements and the erection procedure also have

to be taken into account in dofmhng of the reinforce-

ments in individual elements. The frames given in
Drawing No. 1 to 140 can be constructed also out of
precast elements according to the procedure
described below.
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5.2 Suggested Scheme of Casting and Erection —

The frames are cast as segments as shown in Drawing
No. 150. The seoments are cast flat on the ground

The nents flat on the ground.
They are lifted in horizontal position using the points
for transportation shown in Drawing No. 150.
Schematic details of different types of fixtures used
for handling precast members are given in Drawing
No. 151. Then the columns are tilted, erected, aligned
and laterally braced. Temporary bracmgs and other
such precautions should be taken, as found necessary
during erection. The columns are erecied using the
holes provided for erection as shown in Drawing
No. 150. The distances marked as ¢ and b in Drawing
No. 150 are given in Table 141. The typical details
of the connection between prewst columns and
foundations in the case of fixed bases and hinged
bases are shown in Drawing No. 152 for the typical
design worked out in 6.5.2 and 6.5.3.2. Of course,
any other suitable details can also be adopted
depending on the site conditions. Next, the rafter is

arantad in tha vartinal nacitinn cieng tha halas
viviuwiva 1l LIV yvitLival PUBII.IUII ua.uls uu? 1UIC

provided for erection. The tie member shall be
suitably tightened before lifting so that there are no
erection stresses induced in the rafter. After
aligning, the joints are made. It is always desirable to
provide the joints in the rafter at the points of contia-
flexure. But these points will get shifted depending
on the loading condition. Hence, it is not possible to
fix a permanent point of contraflexure. So there can
be some bending moments in the joints. Hence,

it ie advicahla tn nrovida a2 moamant racicting
it 18 aGvisacie G ProviGe a momoent TIE5Ssung

connection. Two typical joint details are shown in
Drawing No. 153. The salient dimensions indicated in
Drawing No. 153 are given in Table 142. As in the
case of the connection between columns and

foundatione anv other onitahla connaction detaile
oungations, any otner suitavie connection getaus

can also be adopted depending on the field
conditions.

The basic aim during erection should be to
commence and complete the erection of an end bay
or group of bays in which bracing has been
incorporated before proceeding with the erection of

tha ramaindar of tha atriinh Oamuanante of tha
I.llU iviliailiuvl UL i BllublulU LUlllyUllvlllD Vi v

end bay or bays will require support until the bracing
has been completed. Purlins and cladding runners
should not be relied upon to provide stability.

When permanent bracings are included elsewhere
in the building than in the end bay, erection should
commence at the bay or group of bays where they
have been incorporated, unless temporary bracing is
used. Where nature of design precludes erection in
the foregoing manner, proper steps should be taken

to provide alternative support.
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Precast reinforced concrete

Ziviash ACHLIVICY concrete

concrete purlins and cladding runner are handled at
the support points during erection and these are
shown in the respective drawings. They should be
lifted in the same position in which they are to be
finally placed at site.

5.3 Suggested Locations of Joints — Although one
should try to have a joint with sufficient moment
resisting capacity, it is always an advantage to have

the joints at the point of contraflexure or at least ina
zone with very small bending moments. Table 141

aivag the infarmation ahnut tha reacammandad nainte
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at which joints and lifting hooks can be provided in
the rafters and in the columns for all the 140 frames
typified in this Handbook. The main reinforcement in
the precast column and rafter members need not

undergo anv change from what hac hean given in
ungerge any cnange iroem waatl has peen given in

Drawing No. 1 to 140 as they are found to be
adequate to withstand possible handling stresses also.

5.4 Bracing — Even though bracing may appear to
be a secondary matter, it is highly important and
deserves careful attention. Probably more failures, or
at least unsatisfactory performances, have resulted
from inadequaie bracing than from deficiencies in
main framing. There can be several alternatives by
which loads can be carried to the ground and in a
number of bays redundant diagonals may be used.
This makes the design of bracing in even simple

......... hichley fmdataviioanta
structures LURILY INUCICTITINARC.

In order to ensure stability in the longitudinal
direction, to take the wind forces acting on gable end

and the forces due to wind drag on roof, bracings
have to be nrm_nded at the rafter level and in the

vertical plane between columns. Normally, these
bracings are provided in the end bays — one at each
end of building. if the length of the building is large,
bracings are provided in some of the intermediate
bays also. A typical arrangement of bracings is shown
in Drawing No. 154.

The diagonal bracing members can be either in

concrete or in steel. Section dimensions requlred for
the bracing members either in concrete or in steel
depend on the total horizontal force coming on the
building in the longitudinal direction. This, in turn,
depends on the area of the gable end of the bu1ldmg.
surface area of the roof and the wind zone in which
the buxldmg is situated. A deslgn of such a bracing in
concrete and in steei for one typical case is presented
in 6.6. Details of the bracmgs designed in the
illustrative example are shown in Drawing No. 155.
The bracings needed in any given case can be designed
on similar lines. Typlﬁcatlon for bracing has not been
attempted since lot of variations are possible due to

different design parameters like length of building,
span, spacing, height, wind zone, etc.

55 Expansion Joints — Expansion joints have to be
provided after taking into consideration various
factors, such as temperature, exposure to weather,
the time and season of laying of concrete. For the
purpose of general guidance, however, it is

recommended that structures exceeding 45 m in
n

lanoth shall he divided bv one or more exnansio
l\rllbl,ll. Sdldill Uy uJiLIivYIuWwG I.IJ wiiv Vi VA wanpa A~

joints.

The structures adjacent to the joint should
preferably be supported on separate columns but not
necessary on separate foundations. The wind bracing
is discontinuous across expansion joint and hence the
bracing systems should be structurally mdependent in

each segment of the siruciure separated by expansion
joints.



5.6 The use of the data represented in Tables 1 to
140 is illustrated by means of an example worked out
in full detail in Section 6. The design example
illustrates completely the procedure to be followed in
the design of purlins, cladding runners, the portal
frame proper and also in the design of a suitable
foundation and bracing system.

For laying of asbestos cement sheets, recommen-
dations of IS:3007(Part 1)-1964 shall be followed.

6. ILLUSTRATIVE DESIGN EXAMPLE

6.1 Basic Data
Plan area of the factory
building = 180mx 30.0m
Span of the portal frame = 18.0m
Number of bay =1

Height of the column '
above the foundation

Slope of the roof
Type of support at the

65m
1in 3 (18.435°%)

base of the column = “Fixed
Spacing of the frames = 6.0m
Location of building = Madras
Basic wind pressure = 2 kN/m?
Type of sheeting - = AC sheeting

Assume building of normal permeability.

6.2 Design of the Cladding Runner — It is assumed
that AC sheet cladding is provided. The sheets are
supported on RC cladding runners spaced at 1.70 m
centre-to-centre. The width of the frame is 400 mm.

6.2.1 Span — Effective span of the cladding runner

[t}

6 000—-10—-10-95-95
5 790 mm.

6.2.2 Loads
6.2.2.1 Dead load

Weight of roof material = 17 kg/m?
(including extra weight due to overlaps and fasteners)

The dead load acts in the vertical plane.

Assume L-shaped cladding
runner of size =250 mm x 300 mm

x 50 mm

Weight of the sheet =0.17 x1.7 = 0.289 kN/m
Self-weight of the
cladding runner =(0.2x0.05 +0.30 x 0.05)
x25
=0.625 kN/m

Miscellaneous load =0.035x1.7 = 0.060 kN/m
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=0.289 + 0.625 + 0.060
=0.974 kN/m

Total dead load

6.2.2.2 Wind load — The wind load acts in the
horizontal plane. When the wind blows perpendicular
to the ridge, the wind load on the cladding runner

=0.75 x0.7 x2 x1.7 = 1.785 kN/m
6.2.3 Design Forces — Effect of torsion is neglected

as it is insignificant and only the effect of bending
and shear is considered.

6.2.3.1 Design forces due to dead load — Design
moment for limit state design or factored moment*

_ 1.5x0.974 x5.79*

8
=6.12 kN-m
Shear force due to _1.5x0.974x35.79
factored loads V, = 5

=423 kN

6.2.3.2 Design forces due to wind load (wind,
blowing normal to ridge),

1.5 x1.785 x'5.79?
) 8
= 11.22 kN'm
_1.5x1.785x5.79
) 2
=7.75 kN

Factored moment

Faetored shear force

6.2.4 Design —Let the area of steel for the ciadding
runner is as shown. Then the moment of resistance
under various load combinations is checked.

. 300

1T t
1t ] j:tso
w12 M2

250

4 Lg—1r#16

59

*The term ‘factored moment’ means the moment due to
characteristic loads multiplied by the appropriate value of
partial safety factor.
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6.2.4.1 Dead load

DEAD LOAD

[ ]
L €st 2
Factored moment =6.12 kN-m
Assume depth of neutral
axis, X, =25 mm
Therefore, strain,  €st1 =0
0.003 5
and €st2 = X200
25
=0.028

From stress-strain curve for F, 415 steel,
Stress, fs¢1 =0
fst2 =360 N/mm?

Using M 25 concrete, characteristic compressive
strength,

fek =25 N/mm?

Compressive force in concrete,

c =U.36 fo Xy b
=0.36 x 25 x 25 x 300
=67 500N
Tensile force in steel, T =201 x 360
=79360N>C
Limiting moment of
resistance, M,,, Lim =67 500 x

(225-0.42x25)x10®
=14.48 > 6.12 kN-m

The section is designed for factored shear due to
dead load neglecting the horizontal leg.

Factored shear force, V,, =4.23 kN

R e

fs t2
4.23 3
Nominal shear stress, Ty = 23x10
50 x225
= 0.38 N/mm?

Percentage of steel neglecting the steel in the
horizontal leg,

1201 x100
t = ——— =1.78 percent
50 x 225

From Table 13 of 1S:456-1978, design shear stress,
7c = 0.78 N/mm? > 0.38 N/mm?. Hence safe.

Hence, minimum web steel according to 25.5.1.6
of IS:456-1978 may be provided.

6.2.4.2 Dead and wind load — The section is
designed for the simultaneous action of the dead and
wind load. Two cases are considered.

Case I : Cladding runner on the leeward side when
the wind blows perpendicular to the ridge with
internal pressure:

Factored moment due to

dead load, M,p =6.12 kN.m
Factored moment due to
wind load, M, w =11.22kN.m
Resultant factored
moment, M, = v/ 6.122+11.22%
= 12.78 kN-m
Inclination of the neutral axis with the verticle,
-1{(6.12)
0 =tan ' (————)
an A2
=28.61°
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Assume the depth of neutral axis, X, = 150 mm
Solving graphically,

dye = 150-35 =115mm
dyy = 254—150 =104 mm
dgy = 349 —150 =199 mm

From strain diagram,

0.0035x115
Strain, €s¢c = ——  =0.0027
150
0.003 5 x104
€41 = ——— = 0.0024
150
0.003 5 x199
€st2 = ———— = 0.0046
150

From stress-strain curve for steel:

Stress, fsc = 350 N/mm?
fst1 - =342 N/mm?

fst2 =360 N/mm’
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Compressive force in
concrete

1
=0.45 x 25 (3 x 58 x 24
+ 58 x 40.2) +0.45 x 25

x-i—x 58 x 85.8

=34 060 + 37 323
=71 383N

Resultant compressive
force, C :

=350 x 113 + 71 383

=39 550+ 71 383

=110933N

Resultant tensile force, 7 =342 x 113 + 360 x 201
=38 646 + 72 360
=111006 = C

Hence, the assumed neutral axis is alright.

Taking the moment of all the compressive forces

about the top fibre, distance of centre of compression
from top fibre,

.

X = 34 060 x ——+ 37 323 x(.% x85.8 + 64.2)
39 550 x 35
I —
. 110933
= 54,76 mm

Moment of the tensile forces about the centre of
compression,

M,, lim = 38 646 x (254 — 54.76) + 72 363
(349 — 54.76) x 10° '

= 29.0kN/m > 12.78 kN/m

Hence, the assumed section is alright.

Case 2 : Cladding runner on the windward side,
when the wind blows perpendicular to the ridge with
internal suction:

Factored moment due to

dead load, M, p = 6.12kN/m
Factored moment due to
wind load, M, w = 11.22 kN/m
Resultant factored ]
moment, M, = V6.122+11.222
=12.78 kN.m
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Inclination of the neutral axis with the vertical
- tan 6.12 >
11.22
=28.61°

Assume the depth of the neutral axis to be 90 mm

Solving graphically, d;. = 90 — 33.9 = 56.1 mm

dgey =129.7 — 90 = 39.7 mm
dgpz =241 — 90 =151

]
. v <
@/ ¢ /—
d 4
/A
[
&
A
From the strain diagram,
. ~ 0.0035
Strain, €c = —————— x 56.1=0.0022
90
0.003 5
€st1 = ———=—x 39.7=0.0015
: 90
0035
€gt2 = ——9—0-— x 151 =0.0058

From the stress-strain curve for steel,

Stress,  fgc = 335 N/mm?

10

for1 = 295 N/mm?

fst2 = 361 N/mm?
Force in the steel,

Fe, = 113 x335 =37 855N

Fs42= 113 x361 =40793 N
Compressive force in concrete,

~0.45 x25 x% x96 x38.6
+(0.45 +0.28) x % x25 x % x (162+96)x 28
+% X0.28 x25(23.4 x56 +102 x 23.4)
=20 844 + 32 960 + 12 940
=66 744 N

Resultant compressive force, C
=37 855+66744=104 599N
Resultant tensile force, T

=59295.+40793
=100088N =~ (.

Hence, the assumed neutral axis is alright.
Taking moment of all the compressive forces

about the top fibre, distance of centre of compression
from top fibre,

X =20844x

38.6 | 32 960 (1.25+2x7) X 28
2 11.25+7

12 940x % x23.4 + 37 855x 33.9
104 599

= 29.8 mm
Moment of the tensile forces about the centre of
compression,

[59295 (129.7 - 29.8) + 40 793
(241 —29.8)] x 10°

My, Lim =

=14.53 kN/m>12.78 kN/m

Hence, the assumed section is alright for the
combination of the dead load and wind load
moments.

The section is designed for the maximum factored
shear due to wind load neglecting the vertical leg.

Factored shear force, ¥, =7.75kN



Nominal shear stress, Ty = /-9 X 10°
50 x275

= 0.56 N/mm?

Percentage of steel nelgecting the steel in the
vertical leg,
_ 113 x 100

=13 x 199 L4582
Pt TS0 x275

Design shear stress of the concrete, from Tabie 13
of 1S:456-1978,

Te = 0.59 N/mm? > 0.56 N/mm?

hd

Hence, nominal web reinforcement according to
25.5.1.6 of 1S:456-1978 is adequate.

Assuming 6 mm diameter mild steel as single
legged web reinforcement, spacing of the web steel,

Asv x.fy 28x250
_— = = 350 mm
045»b 0.4 x50

Sy =

Maximum permissible spacing according to
25.5.1.5 of 1S:456-1978 '

=0.75 x225 = 169 mm
Therefore, provide 6 mm single legged web steel

at 160 mm centre-to-centre in both the legs.

6.3 Design of the Purlins — It is assumed that the
shed is covered with asbestos sheets supported by
purlins placed at 1.40 m centre-to-centre.

6.3.1 Span — Effective span of the purlin

6000 —-10-10—-95-95
5790 mm

6.3.2 Loads
6.3.2.1 Dead load

An L-shaped purlin of dimensions
=200 x 250 x50 mm is adopted.

Weight of the sheet =0.17 x1.4 = 0.238 kN/m

Self-weight of the purlin = (0.20 + 0.20)x 0.05 x
25 = 0.50 kN/m
Miscellaneous loads = 0.035 x1.4 =0.049 kN/m

Total dead load = 0.238 + 0.50 + 0.049
=0.787 kN/m = 0.80 kN/m

6.3.2.2 Live load — Live load according to

15:875-1964, _
=0.75 - 002 (18.4—10)

=0.581 kN/m?
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Live load on the purlin = 1.4 x0.581 = 0.81kN/m.

6.3.2.3 Wind load — Since the height of the
entire structure is less than 10 m, the basic wind
pressure =0.75p

Wind blowing parallel to the ridge gives the
maximum wind load on the purlin according to
1S:875-1964.

Internal pressure =0.8 x0.75x 2
= 1.2 kN/m?
Wind load on the purlin =1.2x 1.4
=1.68 kN/m

6.3.3 Design Forces
6.3.3.1 Design forves due to the dead load

Bending moment due to the dead load in the
vertical plane,

-0.8x 5.794

Mp
8
= 3.35 kN.m

Shear force in the vertical plane,
0.8 x5.79
Vp= ———
2

“ =2.32 kN

Component of the moment in the normal plane,
My, =3.35 Xcos 18.4
=3.18kN.m

Component of the Bending moment in the
tangential plane,

Mp, = 3.35 xsin 18.4
=1.06 kN.m

Shear force in the normal leg, Vp, =2.32xcos 18.4
=2.20kN
Shear force in the tangential leg,

Vpt=2.32xsin 18.4
=073 kN

6.3.3.2 Design forces due to the live load

Bending moment due to the live load,
0.81 x 5.79?

=3.39 kN.
3 m

ML =,
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0.81x 5.79

Shear force in the vertical plane = 5

= 2.35kN

Component of the live load bending moment in
the normal plane,

Myn = 3.39x cos 18.4
= 3.22kN.m

Component of the live load bending moment in
the tangential plane,

= 3.39 xsin 184
1.07 kN.m

My

Shear force in the normal plane,

2.35x cos 18.4°
2.23 kKN/m

VLn =

Shear force in the tangential plane,

= 2.35 x sin 18.4°
0.74 kN

Vit

1

6.3.3.3 Design forces due to the wind load

Bending moment due to the wind load which is in
the normal plane,

_ 1.68 x 5.79*

My, 2

= 7.04 kN.m

Shear force in the normal plane,

1.68 x 5.
= GSZSQ = 486 kN

6.3.3.4 Resultant design forces
Case 1 : 1.5DL+1.5LL
Factored moment in the normal plane,

Mym=15x3.18+1.5x%3.22
=9.60 kN.m

Factored moment in the tangential plane,

Myp = 1.5%1.06+1.5x 1.07
= 32kN.m

Factored shear force in the normal plane,

Vam = 1.5x220+1.5x2.23
= 6.65kN
Factored shear force in the tangential plane,
Ve = 1.5x 0.73+1.5x0.74

2.21kN
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Case 2: 09 DL +1.5 WL
Factored moment in the normal plane,

09 x3.18-1.5x7.04
7.70 kN.m

Mun2

Factored moment in the tangential plane,
My, = 09x1.06 = 0.95kN.m
Factored shear force in the normal plane,

v

un2

09x220-1.5x4.86
—531kN

h

Factored shear force in the tangential plane,
Vutz = 09x0.73 = 0.66 kN

Case 3: 12DL+12LL+12 WL

Factored moment in the normal plane,

12x3.18+12x322-1.2x7.04
—0.77 kN.m

Mynz =

Facroted moment in the tangential plane,

1.2x1.06+1.2 x1.07
2.56 kN.m

Mut3 =

Factored shear force in the normal plane,
Vunz = 1.2x22+1.2x223-1.2 x4.86
= —0.52kN
Factored shear force in the tangential plane,

Vaes = 12x0.73+1.2 x 0.74
= 1.76 kN

6.3.4 Design — The purlin is reinforced with steel
as shown in the figure below:

200

6.3.4.1 Dead load and live load

Resultant factored moment,

‘/Mun12 +Mutlz = @-602 + 322
10.12 kN.m

M, =



Inclination of the neutral axis with the horizontal,

-1/3.2 °
g=tan {—- ) =184
9.6

Assume the depth of the neutral axis, X, = 57 mm

Solving graphically:
dge = 57 ~32 = 25mm
dgg1 = 79 =57 = 22 mm
269 — 57 = 212 mm

dst2

From the strain diagram,

0.003 5
Strain, €, = x25 = 0.001 5
00035 22 = 0.001 4
€ = = )
stl 37 X
0.003 5
€,p= X212 = 00130

From the stress-strain curve for steel,

Stress, f,. = 295 N/mm’
fst1 = 285 N/mm2

fst2 = 261 N/I'l’]l'l'l2

Force in the steel,

Fge = 79%295 = 23 305N

Fgt1 =79 %285 = 22515N

Fst2=113x361= 40793 N

13
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Compressive force in the concrete

=<80>2<24 . 158;‘80x33x 31 >x0.45x25

= 40 254N

Resultant compressive force,

C = 23305+40254
=63 559N
Resultant tensile force,
22515+40793
63 308N =~ ¢

T

Hence, the depth of the neutral axis assumed is

alright.

Taking the moment of all the compressive forces
about the top fibre, distance of centre of compression
from top fibre,

- 045x25 [80 x24 2 (158 + 80)
X = X A4Ax24+ ———
63 559 2 3 2

2
x 33x = x411 +23305x 32

J
= 34 mm

-

Moment of the tensile forces about the centre
of compression,

M,, Lim = [22 515 x (79—34) + 40 793 (269—34)
-6
x 107]

=10.6 kN.m >10.12kN.m

Hence, the assumed section is alright for the
combination of dead load and live load moments.

6.3.4.2 Dead load and wind load

Resultant factored moment, M, = V7.7% +0.952
=7.76 KkN.m

Inclination of the neutral axis with horizontal

-1 (0.95) o
O=tan {—}=70
7.7
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Assume the depth of the neutral axis, X, = 55 mm

Solving graphically:

dge = 55-—-28 =27 mm
dg; = 205 — 55 = 150 mm
226 — 55 = 171 mm

dst2

From the strain diagram,

00035
Strain, €, = x 27 = 0.0017
55
0.0035
€1 =~ X150=0.0095

| 0.003 5
€,,- ———x171=00108

From the stress-strain curve for steel,

Stress, fse = 310 N/mm?

fit1 = 361 N/mm?

fst2 =361 N/mm?

Force in the steel,
Fee =113 x 310 = 35030 N
Fg1= 79x361 = 28519 N

Fg9= 79x361 = 28519 N

Compressive force in the concrete

= 0.36x25x55x50 = 24750N

Therefore, resultant compressive force,

C = 35030 +24750

59780 N

Resultant tensile force,
T=2x 28519 = 57038 N> C

Hence, the depth of neutral axis assumed is alright.

Distance of centre of compression from the
bottom fibre,

35030x 28 +24 750 0.42 X 55
59780

X =

26 mm

~ Moment of the tensile forces about the centre of
compression,

M, Lim = 28 519 (205 + 226 — 2 x26) x 10 °
=10.8kN.m >7.76 kN.m

Hence, the assumed section is alright for the
combination of the dead load and the wind load
moment. The combination of the dead load, live load
and the wind load does not govern the design.

Shear in the normal leg is maximum for the
combination of the dead load and the live load,

Factored shear force, ¥, = 6.65 kN
6.65 x 10°
50 x 225

0.59 N/mm?

Nominal shear stress, 7,

Percentage of steel in the normal leg,
113 x 100
py= —————=1.00 percent
50 x 225

Design shear stress of the concrete from Table 13
of 1S:456-1978,

T. = 0.64 N/mm? > 0.59 N/mm?

Hence, nominal web reinforcement according to
25.5.1.6 of 1S:456-1978 is adequate.

Shear in the tangential leg is maximum for the
combination of the dead load and the live load,

Factored shear force, V,; = 2.21 kN

14



2.21 x10?
50 x 175
= 0.25 N/mm?

Nominal shear stress, 7, =

Percentage of steel neglecting the steel in the
normal leg,

79 x100

= 0.90 percent
50 x175

Pt =
Design shear stress of the concrete from Table 13
of IS:456-1978,
T.=0.61 N/mm? > 0.25 N/mm?

Hence, nominal web reinforcement according to
'25.5.1.6 of 1S:456-1978 is provided.

Assuming 6 mm diameter mild steel single legged
web reinforcement, spacing of the web steel,

28 x 250
= =350 mm
0.4 x50

Asv X fy
04b

Sy =

Maximum permissible
25.5.1.5of IS: 456-1978

spacing according to

=0.75x 175 = 131 mm

Therefore, provide 6 mm diameter single legged
web steel at 130 mm centre-to-centre in both the legs.

6.4 Design of the Portal Frame — The design forces
at various critical sections of the frame are taken
from Table 11.

6.4.1 Design of the Principal Rafter — Assume the
cross-sectional dimensions = 400 mm x 800 mm.

a) Design for flexure
At Section C:

Hogging, factored moment (M,) = 422 kN.m
from Table 11. :

Assuming 20 mm dia bars, Fe 415 and M 25
concrete, 7
Effective depth (d) = 800—25-10
=765 mm
Referring to Table D of SP: 16,
Limiting moment of resistance (M, Lim)
= 3.45 ba?
My, Lim= 3.45~x 400 A 765%

= 8.076 x 108 N.mm

Since My, Lim > M, the principal rafter hasto
be designed as a singly reinforced beam,

M, 422 x10°

= — =1.8027
400 x 7652

bd?

15
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M
Referring to Table 3 of SP:16, for ﬁ';— =1.8027

Percentage of steel(p) = 0.55

_pbd  0.55x400 x765

S— =1 683 mm?
100 100

Ast

Provide six 20mm diameter bars, providing an
area of 1 885 mm?

Sagging, factored moment, M, =38 kN.m
M, _ 38x 108
400 x 7672

L =0.162
bd?
Area of steel needed for this is less than the

minimum required.

Minimum area of steel needed according to
25.5.1.1 of 15:456-1978

0.85x bd  0.85 x 400 x 767
fy 415

= 628 mm*

Provide three 16 mm diameter bars, providing an
area of 603 mm?, which is nearly equal to the
required.

At Section E:

Sagging, factored moment, M, =236 kN.m

M, 236x10°
= = 1.008

bd? 400 x 7677

M
Referring to Table 3 of SP:16, for ;Iu’[ =1.008
Percentage of steel (p) = 0.292

0.292 x 400 x 767
100

pbd
= 895.86 mm?

Provide five 16 mm diameter bars giving an area of
1 005 mm?.

b) Design for shear
At Section C:

Factored shear force = 147 kN

Vo 147x 10°
Nominal shear stress, T,= —% —
bd 400 x 765

=0.48 N/mm?
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Percentage of teinforcement = 0.55

Design shear stress of the concrete from Table 13
of 1S:456-1978,

T.=0.51 N/mm? > 0.48 N/mm?

Hence, it is O.K.

According to 25.5.1.5 and 25.5.1.6 of IS: 456-
1978, spacing of the stirrups should be least of the

followmg
Asil fy 100 x 415
1)s,= = =260.75 mm
045 0.4 x400
2)8,=0.75d=0.75d=0.75x765=573.75 mm
3) Sy =450 mm

Hence, provide 8 mm diameter, two legged stirrups
at 260 mm centre-to-centre for the entire length of
the rafter.

6.4.2 Design of the Column

At Section B:

mabove the foundation
. . . 15 H
Slenderness ratio along major axis =

1.5x65
= 708 =12.19 = 12

Slenderness ratio along minor axis

_0.75%6.5

Hence,

Minimum eccentricity along the minor axis accord-

i 24.4 of 15:456-1978 = 6500 @
ingto 244 o : -1978 = 500 + 30
=13+27 =40 mm

Factored bending moment along the minor axis

=191x 0.04 = 7.6kN
This is negligible and the nominal rem orcement
provided along the longer face can take of this

moment.

Provide equal reinforcement on two opposite sides
and assuming 20 mm diameter bars,

ot

[«)}

d'=40+10=50 mm
d 50
—= =0.0625 = 0.1
D 800
P, 191 x 103

— =0.024
foxbD 25 x 400 x 800

2 x 108

M, _ 422 x 10 . - 0.066
fcka2 25 x 400 x 800°

p = 0.925 percent
Ag =2 960 mm?*

Therefore, Ag; = Ag. = 1 480 mm?

Provide ten 20 mm diameter bars giving an area of

3 141 mm?

According to 25.5.3.2
Iateral ties is the minimu

3

1) 400 mm
2) 16 x20=329mm
3) 48 x'8 = 384 mm

Hence, provide 8 mm diameter lateral ties at
300 mm centre-to-centre.

6.5 Design of the Foundation — The illustrative
problem is the foundation for columns with fixed
base and the forces for which the foundation is
designed are taken from Table 11. These values are

renroduced below:
eproguced beiow

Foundation forces at service load stage:

Load Axial Force (kN) Bending  Shear
A Moment Force
Compression Tension  (kN.m) (kN)
DL 156 — 167 58
LL 26 - 41 15
WL - 20 31 15
saninnl A .,... AF tha Farrndatinea invlrad At
lyplbdl UC 5 vl I.llC 1uuliuatiuil lb WUII\CU vutL
considering the column to be cast in-situ and also t

be precast.



6.5.1 Case 1: Cast in-situ Construction — Assume
‘the depth of the foundation to be 750 mm,

Moment, M = (167 + 41 +31) +0.75(58 +15 +15)
=305 kN.m

Total axial load, P=156 + 26 — 20= 162 kN

Assuming the self-weight of footing to be 10
percent of the above load,

P=162x1.1=1782kN

M 305
Eccentricity,e = — =
P 178.2

Since the eccentricity is very large and there is no
possibility for reversal of moments, owing to small
wind load moment compared to the dead load and
live load moments, an eccentric footing is adopted.

=1711m

The size of the column is 400 mm x 800 mm.

Safe bearing capacity of the soil = 400 kN/m?
(assumed)

Maximum permissible edge pressure = 1.25 x400
= 500 kN/m?

il
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lmx‘ X |
ELEVATION
b !
Al

l
B\
N\

eool

SP 43 (S & T):1987
From force equilibrium,

fmax gy —p
2

From moment equilibrium about axis AA,

Pmax

X
G R L G — )
Assume P, = S00kN/m*;B=12m

Solving the two equations

X=0.594m
D=230m
6.5.1.1 Structural design for bending moment

From the forces given, it can be seen that the load
combination governing the design is DL + LL. Under

this loading condition, the net pressure distribution is

as shown below. M15 concrete and Fe415 steel are.

used.

Let cover to centre of reinforcement be 50 mm
effective depth =750 — 50 = 700 mm

Moment, M =167 +41 +0.70 (58 + 15) = 259 kN.m

Total axial load, P=156 + 26 = 182 kN

Let maximum pressure be p, then
p_z’éx 1.2=182and,
X
P X223 -04- X )=259
2 - 33)

Solving the above equations, we get P = 212 kN/m?
and x=143m

800
259 knm
AN

S O
ob— a
S ! ~
~ L |
] 93-4kn/m?
£ 1430
3 -
~
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Factored bending moment about section BB,

M, =182 xlOSx(2.3—0.8—E§)
. 3
=279. 4kN.m
6
My _2794x10° _, .
bd? 400 x (700)?
From Table 1 of SP:16,
Py = 0.454 percent
. 454
Therefore, 4, = 100 x 400 x700
=1 272 mm?

Provide twelve 12 mm diameter rods giving an area
of 1 357 mm?%

Factored shear force about section

212+934
— ] x 038

SS, Vu=l.5x1.2< 3

=2199 kN

Factored bending moment about section SS,

M,=(93.4x0.8x%x12x04
+ 1186 x08x1.2x0.8x2

)L
2x3 ) 3
=994 kN.m
Effective depth at this section,
d =434 mm
Mu
Net factored shear force, V,, — ;— tan
£1S: 456.1978)= 2199 — x0T
(39.1.1 of IS: - )= 9~ Toa3a
=135kN -
Nominal shear stress,
3
poo X107 o6 N/mm?

v 1200x 434
Design shear stress,

7, = 0.438 N/mm* > 0.26 N/mm?.
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Hence, the section provided is adequate. Since the
bending moment in the other direction being very
small, only nominal reinforcement is provided.

.

Area of steel required™ X 2300 x

100
(200 + 750) =1311 mm?
2

Provide 12 bars of 12 mm diameter
(44 = 1357 mm?)

Details of the foundation are shown in Drawing
No. 155(a).

6.5.2 Case 2: Precast Column and Castin situ
Foundation — A socket type connection is adopted.
Such a connection is generally accepted as a good
detail for flexurally rigid footings and is also simple
to achieve. Overall plan dimensions of the foundation
are arrived at as illustrated in Case 1 : cast in-situ
construction. Hence, only the design of the socket is
illustrated here.

6.5.2.1 Depth of socket — The socket is de-
signed for bearing stress due to the column on the
inner and outer faces of the socket. Bearing stress on
the faces due to moment is shown below:

l A fix400 L
| 3
| )
. 2
| —




As in the previous case, governing load combi-
nation is (DL + LL).

Assuming the depth of the socket to be 800 mm,
the factored design bending moment,

M, = (208 + 73 x 0.40) 1.5
=356 kN.m

Factored design horizontal force =73 x1.5
=110kN

Permissible bearing stress = 0.45 f i

. =0.45x25=11.25 N/mm?
(according to 34.4 of 1S:456-1978)

Equating resisting and applied moments,

2 h 2 h
11.25x % x 400 h/2 (_x_ + 2 x2) -
3 2 3 2

=356 x 10°
Solving for A,
h =689 mm

Hence,provide an insertion of 800 mm. For 800 mm
insert, let actual bearing stress be /.

1 800 800
fl x 400x — 2 x—
2\ 3

=356 X 10® N/mm

f1 = 8.3 N/mm
Additional bearing stress due to shear force
110 x1 000 )
= ~8_0_67_4—0—0—— =0.34 N/mm

Total bearing stress = 8.3 + 0.34 = 8.64
=N/mm? < 11.25 N/mm? (permissible)

6.5.2.2 Design of the walls — For grouting and
insertion of the column, a clearance of 75 mm on
all sides of the column is given. A 250 mm wall
thickness for the bore is chosen.

;i—_ ///// Z

800

| 250 {75
1T

757 250 |
t =1
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The two side faces are presumed to take the full

moment acting as cantilevers as they are very stiff

in the direction of bending. The outside face of the

socket will crack and become ineffective. The inner

face will be under compression but is neglected. This
will make the design conservative.

Total factored moment on cantilever base
=(208+73 x0.8)1.5

=400 kN.m

Width of cantilever = 2 x 250 = 500 mm

Effective depth,d =250+ 75 + 800 + 75 + 25
250

t 5
=1 350 mm
M, 400 x 10°
= =0.44
bd®> 500 x 1350 x 1 350

From Table 1 of SP:16,
=0.129

However, nominal steel of 0.2 percent may be

0.2
provided. Provide an area = Too x 1350 x 500
=1 350 mm?.

Use twelve 12 mm diameter bars (4, =1 357 mm?)
spread over both the faces of wall.

-

Also, the bearing forces on the socket face have to
be transferred to the side walls. This will generate a
separation tension at the joint. Adequate steel is
needed to transfer this tension.

Total tension at the joint

1

_1 864x400 @ +110
2 10° 2

= 801 kN

1
Permissible stress in steel = I_Ig X 415

= 360.8 N/mm?
801 x 1 000

360.8
=2 220 mm?

Area required to resist the tension =

Provide twenty 12 mm diameter bars
(4; = 2262 mm?)

These can be dispersed on both inner and outer
faces, as loops in the walls of the socket.

Details of the foundation are shown in Drawing
No. 151 (a).
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6.5.3 Design of Foundation for a Column with
Hinged Base — Even though the problem taken as
illustration is one with fixed base column, the design
of foundations for column with hinged base is also
illustrated.

6.5.3.1 Case 1: Cast in-situ construction —
Here, the foundation forces are taken from Table 81
for the frame with the same configuration but with a
hinged base. Of course, in the case of column with

hinged base, it is assumed that the footing as a whole

will rotate relieving of the moments because of the

- compressibility of the soil. The case of structural
hinge is not considered and it is not necessary to
provide a structural hinge at all.

The problem illustrated assumes a safe bearing
capacity of soil of 100 kN/m?.

Column size : 500 mm x 500 mm

Foundation forces at service load stage taken from
Table 81 are reproduced below:

Load Axial Force (kN) Shear Force
- M
{Compression Tension® (kN)
DL 191 _ a1
LL 26 - 8
WL - 14 17

Total axial force =191 + 26 =217 kN

Assuming the self-weight of the foundation to be
10 percent of the above.

217 x1.1
100
=2.4m?

Area of bearing required =

Adopt a square footin of size,
1 600 mm x 1 600 mm

Upward bearing pressure on footing
217
" 16x16

= 85 kN/m?

a) Flexural design

Governing load case is (DL +LL)
Bending moment at the face of the column

552
=85x1.6 x 0

=20.6 KkN.m

M15 concrete and Fe 415 steel are used.

500
I_ ¥
a
w
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Adopt an overall depth of 250 mm.
12

Therefore, effective depth, d = 250 — 40 — 5 12
‘ - =192 mm
M 6x1, 6
Therefore, ‘= 206x1.5x 10 =1.676
bd? 500 x 1922

From Table 1 of SP:16,

Pt =0.550 percent
0.550

1

Agt = x500 x 192 = 528 mm?

Provide nine 10 mm diameter bars in both direc-
tions.

A =9x79

=706 mm?
706
S00 x 192

= (.73 percent

Therefore, Py = x 100

b) Punching Shear
Dimensions of the critical section:

b =500 +192 =692 mm

50

= + ——X454=24
D =200 550 241 mm
12

d=241 — 40 — —2— —12 =183 mm
Punching shear

=85(1.6x1.6 —0.692 x0.692)
=176.9 kN
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Punching shear

1769 x1.5x10°

= =0.52 N/mm?
4 x 692 x183

Permissible shear stress in punching = 0.25 /7

=0.25/15

= 097 N/mm? > 0.52 N/mm?
Hence, it is 0.K.

¢) Flexural Shear -
pt = 0.73 percent
From Table 13 of 1S:456-1978
Design shear stress 7, = 0.53 N/mm*
Dimensions at the critical section:
b =500 +2 x192 = 884 mm

D =232.5 mm
d=2325-58=174.5mm

Flexural shear

=85 x1.6x0.358
=48.7 kN

Nominal shear stress,
48.7x 1.5x 10°
884 x 174.5
= 0.47 N/mm? < 0.53 N/mm?

Hence, it is 0.X.

The details of the reinforcement is shown in
Drawing No. 156(b). A pedestal is provided since the

development length in compression for 20 mm
diameter bars is 905 mm.

6.5.3.2 Case 2: Precast column and cast in-situ
foundation — Structural design of the foundation will
be the same as that illustrated above. The walls of the
socket is subjected to very small forces since there is
no bending moment and hence only nominal rein-
forcement is provided. The details of the reinforce-
ment for the foundation are shown in Drawing
No. 151 (b).

6.5.4 Design of a Pedestal — Where embedment
below ground level of the columns has to be more
than 500 mm because of firm soil available at greater
depth, a pedestal can be provided. A typical design of
the pedestal for 1200 mm height is illustrated below.

The maximum height of pedestal should normally be
limited to 1 200 mm.
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Size of the column = 400 mm x 800 mm

Assume the size of the pedestal to be
600 mm x ! 000 mm

Since the DL + LL combination is governing the
design.

Factored axial force,
P,=(156+06x1.0x1.2x25+26) 1.5
=300 kN
Factored bending moment,
M, =[167 +41 +(58+15)1.2] 1.5

=443 kN.m
P, 300x10°
=0.02
fexbD 25 x600 x 1 000
443 x 108
Me X =0.03

fabD® 25 x 600 x(1 000)?
d'=40+11 =51 mm
=31 =95

a4
D 100

From Chart 32 of SP:16,
P

=0.015
fex

C
Therefore, P = 0.015 x25 = 0.375 percent

Provide 0.5 percent of the cross-sectional area of
the pedestal according to 33.4.3 of 18:456-1978.

Therefore, area of steel required
=0.005 x 600 x 1 000 = 3 000 mm?

Provide eight 22 mm diameter bars, four on each
face. Provide 2 bars of 16 mm dia on each of the
longer face. Provide 8 mm dia links at 300 mm
centre-to-céntre.
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Drag pressure on roof = 0.025 x 2

\ el =0.05 kN/m2
1 {coLumN BARS 10 820
\r‘“"'[‘\fj"'“j/f TEXTENDED 0 THE 6.6.1 Gable End Forces
= — {FOUNDATION
o -, . L .
g .72 : S ewa 6.6.1.1 Due to wind pressure on gable end.
e A b
[ IR P - — )
/ =i . .
: Assume 0.8 m height of brickwork above base.
RIQJOO-U
1000
SECTION OF THE PEDESTAL
6.6 Design of Bracing — The following example

som som 1 0m 1
-1 - t {

-~

illustrates the typical design of a bracing system for
a factory building of span 18 m and length 30 m
made of concrete portal frames having the following
salient features:

Span of the frame =18 m Nodal forces: 1.4
Spacing of the frames =6 m At point 1 = % (5.7 +6.7) 3X-“'2~ =13.0 kN
Height of the frame = 6.5 m ) 14
Roof slope = 1 in 3 At point 2 = % (6.7 + 8.2) 4.5x2— =23.5kN

At point 3 = % (8.2 + 8.7) 3.0 x 2

=17.8 kN

6.6.1.2 Due to drag force on roof

-~

o
~~
Nodal forces :
At point 1 = 39—;‘—& x0.05 = 2.4 kN
Atpoint2= 0247 x085=36kN
2
The bracing design is worked out for a shed of At point 3 = ig_x_l_'s_gix 0.05=24kN
5 spacing with the arrangement of bracings as shown 2
above. Total nodal force,
Basic wind pressure, P = 2 kN/m? F;=13.0+2.4=154kN
Pressure on wall =07p=0.7x2 F;=235+3.6=27.1kN
= 1.4 kN/m? F3=17.8+2.4=20.2kN

22



6.6.2 Force Diagram

20-:2 kN —

£
@
)& ]

271 kN »ﬁ ]
\\/ £
&
®
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mw V.4
N 0 own :
l om 1

1T T

In the ‘X bracing’, only one diagonal is hormally

considered as effective.

F
T N

\ —COMPRESSION
o \/ DIAGONAL

a7ii

-

b

s
e

yd
iy
|

§5-7m

15-4 kN—>
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ST

Diagonal force, P = F
a

Critical rafter bracing

F=271kN

27-1kN —>

/
><\

m »
a=6m’ L
f
P=27.1 6322 +62
6
=39.4 kN

Vertical bracing

b=57m

a=6m

P=15.46.0%+5.7*
A

<

=21.3kN

Y
»
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Since the rafter bracing and vertical bracing is not
in same plane, therefore, some additional stresses will
comé on portal rafters which can be rechecked, if
required. Two alternatives have been worked out for

design of bracing, one using steel and other using
concrete,

6.6.3 Case 1: Steel bracing

a) Rafter bracing
Diagonal length = /6.322 + 6.0%
=872m
Axial force =39.4 kN

The tension diagonal member is designed and the
same section is provided for the other diagonal.
Consider two angles ISA: 50 x 50 X 6 mm placed
back to back, with a 10 mm gusset.

, l 872
Least slenderness ratio = — =-——

r 2.46

= 354
which may be allowed.
Net area =2 x 5.68 — 2 x0.6 x2.15=8.78 cm?

Net axial capacity
=0.6 x25000 x 8.78
=131.7kN > 39.4kN

/Y'SA 50X50X6

N j J
209 | HU

BOLT +

HOLE \

49

b) Vertical bracing

Diagonal length= /5.72 +6.0* =8.28 m
Axial force = 21.3kN

The tension diagonal member is designed and the
same section is provided for the other diagonal.
Consider two angles ISA:50 x 50 x 6 mm placed back
to back with a 10 mm gusset.

Net axial capacity = 131.7kN >21.3kN
Hence, it is O.K.

The details of the steel bracing designed above are
shown in Drawing No. 154.

24

6.6.4 Case 2 : Concrete Bracing —Use M 25 concrete
and Fe 415 steel.

a) Rafter bracing

Axial force, P=39.4 kN

Factored axial force, P, =1.5 x39.4 = 59.1 kN
Consider cross-section of size 150 X 150 mm
Self-weight acting vertically downwards

8.72
=25x0.15x0.15x —

6.00
=0.82kN/m

Bending moment at mid-height (span) due to
self-weight

0.82 x 6*
8

=3.7kN.m

Therefore, factored moment, M, =1.5 x3.7
=5.6 kN.m

The compression member is designed and the same
section is provided for the other diagonal also.

P, (compression) = 59.1 kN
M, =56kN.m
Effective length =8.72 m

Additional factored moment due to slenderness,
n, 222 (1
2000\ p

where

P, = factored axial 10ad in compressiuw,

D = depth of cross-section at right angles to
major axis, and

lyx = effective length in respect of the major
axis,

59.1 x 0.15 8.72)2
My = 2 000 0.15,

Total M, =5.6+150 =150kN.m
=20.6 kN.m
P, 59.1 x 103
= = 0.105
fexbD 25 x150 x150
M, . 20.6 x10¢
= = 0.244
LxbD? 25 x 150 x 1502



From Chart 34 of SP:16,

— =0.20
fck
p =25x0.20
=5 percent
Ag = x 150 x 150

100

Therefore, adopt four 20 mm dxameter bars as
main reinforcement giving A = 1 256 mm?,

Adopt 6@ links at 150 centre-to-centre as trans-
verse reinforcement.

b) Vertical bracing

Axial force, p = 21.3kN

Factored axial force, p, = 320

L ll\lb

Cons1der a cross-section of size 150 x 150 mm

<N

Bending moment at mid-height (span) due to self-
weight
62
=078x —
8

=3.5kN.m

Factored moment, M, = 5.3 kN.m

The cnmnre«mn member is demme

d
section is prov1ded for the other diagonal also.
P, (compression) = 32.0 kN

M, =5.3kN.m
Effective length =8.28m
Additional factored moment due to

slenderness,

poxoss (s
\o.15/

l'lu =

=7.3kN.m
Total M, = 5.3 +7.3 =12.6 kN.m
From Chart 34 of SP:16,

P R
- =0.12
fck
P, 320 x10°
_ = =0.057
fekbD 25 x 150 x 150
6
M, _126x10 - 0.149
F.bD? 25 x 150 x 150%

P=25x0.12
= 3 percent

Ag = 13— x 150 x 150

= 675 mm?

adont four 1K mm du\m

Tharafora
1Nereicre, agopt

main reinforcement giving 4;; = 804 mm®.

Adcpt 6 @ links at 150 centre-to-centre as trans-
verse reinforcement.

The reinforcement and the connection details in
the case of steel and concrete rafter bracing is shown
in Drawing No. 154.

6.6 85 Gable End Columns

DD QO DHRE OIS

Factored moment in columns,

1.4x 6 x 8.52

x1.5=113.8kN.m

o] o

Use 300 x 400 size columns,

85
0.3

Slenderness ratio = =28.33

o x

Additional factored moment due to

113803 (85Y’

slenderness = —= } =4.6kN.m
2000 \V°/
Total M, =113.8+4.6=1184k}

Factored axial load, P, (due to DL)
=0.3x 04x 85 x25x15

=38.25kN
My 118.4 x 10°
= = 0.099
fuxbD 25 x 300 x 400
B 38.25 x 1 000
= = 0.013
foxbD 25 x 300 x 400
d’ = 40+11=51
a5l )
— =0.128 = 0.15
D 400

[ o]
wn
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¥From chart 33, SP:16,

L =0.07
fex ’
p =0.07 x 25 =1.75 percent
1.75
Ags = —— X 300 x 400 = 2 100 mm?
100

Use six 22 mm diameter bars (4; = 2 280 mm?)
and 8 mm ‘stirrups at spacing

0.75 d = 0.75x (400—51) = 260 mm
centre-to-centre .

400

322

N

) X
. \
C

A
sz @ 260

300

7. ESTIMATION OF QUANTITIES OF CONCRETE/
STEEL

7.1 Table 143 gives information about the material
consumption according to the designs worked out for
140 portal frames typified. For ease of comparison,
the information is given in the form of volume of
concrete per square metre of floor area and weight of
steel per square metre of floor area.

In any given situation' the column-free span
required and height of the building are more or less
fixed by the functional requirements of the shed.
One important parameter tkat can be chosen by the
designer is the spacing of the frame in the longi-
tudinal direction. Ir. almost all the cises worked out,
it has been observed that the 12m spacing is more
economical than the 6 m spacing. The difference in
the cost is about 40 percent.

If one has to cover large areas, but at the same
time if there is no restriction on the minimum
column-free areas required, it is obvious that multi-
bay portal frames will be cheaper than portal frames
of single large span. From the data presented in the
tables, it can be seen that the cost per square metre
is less by about 15 percent when the large spans of

. 24 to 30 meters are sub-divided into 2 or 3 shorter

spans.

8. SUMMARY AND CONCLUSIONS

8.1 Reinforced concrete portal frames without cranes
have been analyzed for five different spans, four
different- column heights, two different spacings of

26

frames, three different roof slopes, two different
support conditions for columns at the base (fixed and
hinged), three different wind zones with three
possible wind actions and five different earthquake
zones. Again the analysis has been worked out for
single bay, two-bay, three-bay and four-bay portal
frames. It has been found that because of the low
rise of the buildings considered, forces in the
members, even due to the lowest basic wind pressure
of 1.0 kN/m? were more than those due to the most
severe earthquake. zone forces. Furthermore, it was
found that the governing design forces and moments
in the members of the portal frames did not vary
mucf:h with variation in wind zone or slope of the
roof.

Total number of possible designs, considering all
the above variables, could be as high as 17 280; too
large number to be accommodated in any practicable
typification scheme. Hence, typified designs-have
been worked out taking into account major para-
meters like span, column height, spacing of frames,
number of bays and type of support conditions as
variables. Then the number of problems brought
down to a reasonable limit of 140 cases. The other
variables play only a minor role and their worst
effects were taken into account.

The analysis results in the form of design forces
and moments at various critical sections of the portal
frames and foundation forces at service stage are
given. The design results have been presented in the
form of detailed drawings to enable ready execution.
For the purpose of completeness, detailed drawings
for 6 and 12 m span purlins, cladding runners, and
their fixing details are also furnished.

For the benefit of those who prefer to adopt pre-
fabrication technlque to cast in-situ construction,
possible location of joints and lifting points for all the
cases have been given.

Typical illustrative designs have been worked out
for purlins, cladding runners, frames, foundatjons and
bracing. Also the quantity of concrete and steel per
square metre of the plan area are worked out and
presented.

The following conclusions can be drawn from
analysis and design results, and also from quantities
estimated:

a) It is found that in most of the frames the
horizontal deflection at top of the column
governs the design of members except for a few
frames of large spans and smaller column
heights.

b) Frames with fixed base give more economical
designs compared to frames with hinged base
by about 10-30 percent.

c) Multibay frames are more economical than
single bay frames if there is no restriction
regarding the unobstructed floor area.

d) Frames of spacing 12 m are generally found to
be more economical than frames of 6.0 m
spacing and the economy is about 40 percent.
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TABLE 1 DESIGN FORCES

Span : 9.0m
Frame spacing : 6.0m
Column height : 50m
Roof slopes : 1:3,1:4,1:5
Support condition : Fixed
Wind/seismic zones : Al
I 9-0m [
Design Ultimate Fo :
sig imate Forces +
Section Designation Bending Moment Compressive F orce Shear Force
= A ) '
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 70 - 37 -
B 61 - 56 -
c 61 50 ‘ - 45
D 20 33 - 23
E 16 46 - 12
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment - — A \ Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DI, 10 47 - 9
A LL 9 13 - 5
WL 29 - 8 : 17
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TABLE 2 DESIGN FORCES

E
D D
c c
Span s 90m - ——
B B
Frame spacing : 6.0m
Column height : 6.5m £
w |
Roof slopes : 1:3,1:4,1:5 L
Support condition : 'Fixed
. A A
Wind/seismic zones : Al V. 4 mr —
Design Ultimate Forces : Jf $0m jl—
Section Designation Bending Moment Compressive Force Shear Force
A\
h \
- Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 114 - 36 -
B 75 - 38 -
C 75 64 . - 53
D 26 44 - 28
E 13 61 - 16
Foundation Forces at Service Load Stage :
Section Designation " Forces Bending Axial Force Shear
Due to Moment ( e 3 Force
Compressive Tensile
(kN.m) (kN) {kN) (kN)
DL 20 : 59 - 8
A LL 9 13 - 3
WL 29 - 21 31
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Frame spacing : 12.0m B( 18 o
Column height : 5.0m e
~ E
Roof slopes : 1:3,1:4,1:5 I :
Support condition :  Fixed
) jnl
Wind/seismic zones Al l 3.0 m L
Design Ultimate Forces : f 1
Section Designation Bending Moment Compressive Force Shear Force
( & N
Hogging Sagging
(kN.m) (kN.m} (KN {KV)
A 153 - 95 -
B 143 - 131 -
C 143 88 - 106
D 34 79 - 55
E 22 i0% - 23
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to ‘Moment C A » N Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 45 85 - 22
A LL 18 26 - 9
WL 57 - 15 i3

w
[ord
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TABLE 4  DESIGN FORCES

E
D 0
Span 90m ¢ ¢ .
B B
Frame spacing :120m
Column height 6.5m £
w
Roof slopes 1:3,1:4,1:5 ©
Support condition Fixed
Wind /seismic zones All Al)” MMA —_—
Design Ultimate Forces } 90m [L
Section Designation Bending Moment Compressive Force Shear Force
v —A —
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 231 - 63 -
B 153 - 80 -
C 153 126 _ - 109
D 50 90 - 57
E 23 125 - 33
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment I A Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 41 92 - 16
A LL 16 26 - 7
WL 113 - 42 52
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TABLE 5 DESIGN FORCES

E
Span 120m w
Frame spacing 6.0m 'V N
8 8 |
Column height 50m
E
Roof slopes 1:3,1:4,1:5 o
¥
Support condition Fixed
Wind /seismic zones All i‘»’ HfA‘-—«-
Design Ultimate Forces JI 120m
Section Designation Bending Moment Compressive Force Shear Force
o .
( . )
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
109 - 77 —
R 141 _ Qg —
had 120 E4Ys
c 143 50 - 76
D 17 66 - 38
g 12 89 - 11
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment) e A Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 50 71 - 23
A LL 17 18 - 9
WL 23 - 13 14
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TABLE 6 DESIGN FORCES

E
c
Span 12.0m / \‘ L
B B
Frame spacing 60m
Column height 6.5m E
v
Roof slopes 1:3,1:4,1:5 ©w
Support condition Fixed
a A
Wind /seismic zones All 'h ”;‘—o-
Design Ultimate Forces . 120m lT
P ~ . . [ NS TGN 7 S, O nrocoive Dasan Chane B'Aaxnns
Section Ueslgnanon D uun’ mormerni TR proseve rUriic WE@r riuric
A
N
- Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 141 - 88 -
B i4i - 96 -
c 141 68 - 78
D 25 76 - 40
E 13 105 - 15
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment r S Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 46 78 - 18
A LL 16 18 - 6
WL 48 - 11 21
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TABLE 7 DESIGN FORCES

E
0 0
C Cc
Span 120m 8 o
Frame spacing 6.0m
Column height 9.5m g
w i
Roof slopes 1:3,1:4,1:5 L
Support condition Fixed 3
Wind/seismic zones Al :,, "L..
Design Ultimate Forces JY ’3‘3 m 1
Section Designation Bending Moment Compressive Force Shear Force
' I ) A 3
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 249 - 79 -
B 167 - 66 -
c 167 122 ' - 81
D 45 93 - 43
E 12 129 - 25
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ( A \ Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 41 91 - 11
A WL 14 18 - 4
LL 125 - 26 39
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TABLE 8 DESIGN FORCES

Span 12.0m
Frame spacing 120m
Column height 5.00 m
Roof slopes 1:3,1:4,1:5
Support condition Fixed
Wind/seismic zones All
Design Ultimate Forces IL 120m
Section Designation Bendingl.\Moment Compressive Force Shear Force
! Hogging Sagging )
(kN.m) (kN.m) (kN) (kN)
A 198 - 112 -
B 258 - 174 -
c 258 117 - 137
D 41 118 - 68
E 35 161 - 23
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial For 'ce Shear
Due to Moment ' — ) Force
Compressive Tensile
(kN.m) (kN) - (kN) (kN)
DL 86 106 - 40
A LL 35 35 - 17
46 - 25 27

WL
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TABLE 9 DESIGN FORCES

Span : 120m
Frame spacing : 120m £
Column height : 6S5m c 2 2
Roof slopes : 1:3,1:4,1:5 B
Support condition : Fixed
Wind /seismic zones : Al A
Design Ultimate Forces l 120m
Section Designation Bending Moment Compressive Force Shear Force
— & )
Hogging Sagging
(kN.m) (kN.m) {kN) (kN)
A 264 - i25 -
B 255 - 174 -
C 255 152 - 141
D 58 ’ 137 ' - 73
E 42 190 - 30
Foundation Forces at Service Load Stage : *
Section Designation Forces Bending Axial Force Shear
Due to Moment I - A—o 3 Force
Compressive Tensile
(kN.m) (kN) (kN) (kN}
DL 81 113 - 30
A LL 32 35 - 13
WL 96 - 21 43
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TABLE 10 DESIGN FORCES

E
4} NN n
. \
Span 120 m . e —
Frame spacing 120m
Column height 9.5m
€
(v
Roof slopes 1:3,1:4,1:5 *
Support condition Fixed
Wind/seismic zones All A” — ]
Design Ultimate Forces i 120 m L
Section Designation Bending Moment Compressive Force Shear Force
( A N
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 483 - 93 -
B 309 - 113 —
C 309 259 - 146
D 101 168 - 77
E 39 232 - 50
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment o Forces
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 71 127 - 20
A LL 28 35 - 8
WL 251 - 52 79
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TABLE 11 DESIGN FORCES

€
Span : 180m o
c c
Frame spacing : 6.0m B _'B—"‘
Column height : 65m
(=
Roof slopes 0 1:3,1:4,1:5 ol
w
Support condition :  Fixed
Wind/seismic zones : Al A A
N am 18-0m ar
Design Ultimate Forces + +
Section Designation Bending Moment Compressive Force Shear Force
s —- B}
Hogging Sagging
(kN.m) (kN.m) (kNJ (kN)
A 300 - 243 -
B 422 - 191 -
C 422 38 - 147
D 8 B VL) ' - 72
E - 236 - 15
Foundation Forces at Service Load Stage : )
Section Designation Forces Bending Axial Force Shear
Due to Moment I —A - Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 167 156 - 50
A LL 41 26 - 15
WL 31 - 20 15
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E
TADIT 19 nDS}GNJ‘IL‘an‘DS ety
1ADLY, 14 WL N YLy S VI D D
C c
B T8 |
Span : 180m 8
Frame spacing : 60m
Column height 0 95m €
w |
Roof slopes 1:3,1:4,1:5 L
Support condition : Fixed
Wind /seismic zones ;o Al
A A
Design Ultimate Forces V4 sy — 1T
i 180 m .
T
Section Designation Bending Moment Compressive Force Shear Force
A\
C )
Hogging Sagging
LN pa ) SN san /LA ) (EN)
lrvl'.lll/ ,I\AV Ill/ (’\d'/ 1 4
A 379 - 212 -
B 421 - 191 -
C 421 86 - 154
D 21 222 - 79
E — 308 - 21
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ¢ A Force
Compressive Tensile
(kN.m) (kN) (kN) (kN}
DL 152 180 - 39
A LL 36 26 - 10
WL 101 - 16 31
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TABLE 13 DESIGN FORCES b E
c c b
B i8
Span 18.0m
Frame spacing 6.0m
Column height 125 m E
w
Roof slopes 1:3,1:4,1:5 =
Support condition Fixed
Wind/seismic zones All
. . A ) A__L
Design Ultimate Forces i,f 18.0 m ﬂf
Section Designation Bending Moment Compressive Force Shear Force
. ’
h ]
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 515 - 197 -
B 421 - 141 -
C 421 161 - 158
D 45 258 - 83
E — 358 - 32
Fqundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment —N Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 139 204 - 28
A LL 33 26 - 7
WL 204 - 43 49
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TABLE 14 DESIGN FORCES

E
0
Span 180 m c c
Frame spacing 120 m 8 8
Column height 6.5m 3
Roof slopes v 1:3,1:4,1:5 =-~
Support condition . Fixed
NPT A A
Wind/seismic zones T Al —t—
e 18:0m rd
Design Ultimate Forces - '
Section Designation Bending Moment Compressive Force Shear Force +
—e.
( )
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 479 - 362 -
B 681 - 307 -
c 681 174 - 236
D 52 288 - 116
E 36 381 - 30
Foundatjon Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ( A - Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 252 210 - 87
A LL 82 52 - 30
WL 62 - 40 29
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D A2 (Q 2 T).1087
R TS \IJ(I- 1}.1701
“““““ 1 r TATIO TRt T . . e — _
TABLE i5 DESIGN FORCES D 0
B 5 8
Span 18.0 m
Frame spacing 12.0m
Column height 9.5m €
w
Roof slopes :1:3,1:4,1:5 >
Support condition : Fixed
Wind/seismic zones : All :
r - ILA'—"'
Design Ultimate Forces an .
| 180m .
— S ) S - —m
Section Designation Bending Moment Compressive Force Shear Force
A\
C ]
Hogging Sagging
LA ) LA ) fI- AT} {1
{kN.m) {kN.m) (kN) (kNj}
A 646 - 268 -
B 678 - 307 -
C 678 271 - 248
D 94 358 - 128
E 42 496 - 43
Foundation Forces at Service Load Stage
Section Designation Forces Bending Axial Force Shear
Due to Moment ¢ A 5 Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 229 234 - 59
A LL 73 52 - 20
WL 202 - 32 62
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E
TABLE 16 DESIGN FORCES 0 0
c c
g é._.._
Span : 18.0 m
Frame spacing :120m £
wi
Column height :125m o
Roof slopes 0 1:3,1:4,1:5
Support condition : Fixed )
Wind/seismic zones : Al
A A
Design Ultimate Forces : i 180 m ax 1"
T ——
Section Designation Bending Mbment Compressive Force Shear Force
r A )
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 928 - 213 -
B 683 - ' 205 -
c 683 417 - 255
D 149 416 - 134
E 38 577 - 62
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ¢ A \ Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 210 258 - 43
A LL 66 52 - 14
WL 409 - 86 98
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TABLE 17 DESIGN FORCES

Span :240m
Frame spacing 6.0m
Column height 9.5 m :
@
Roof slopes 1 1:3,1:4, 1.5
Support condition : Fixed
Al A
Wind/seismic zones : All ; -1
Design Ultimate Forces JI %0m }
!
Section Designation Bending Moment Compressive Force Shear Force
L A R ]
Hogging Sagging .
(kN.m) (kN.m) (kN) (kN}
A 724 - 377 -
B 989 - 334 -
C 989 - - 260
D - 440 - 129
E - 592 - 24
Foundation Forces at Service Load Stage : *
Section Designation Forces Bending Axial Force Shear
Due to Moment —A— Force
Compressive Tensile
(kN.m) (kN} (kN} (kN)
DL 405 313 - 90
A LL 71 35 - 18
WL 77 - 26 24
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TABLE 18 DESIGN FORCES

E
})
C c
] 8 |
Span : 240m
Frame spacing 6.0m
Column height :125m uEv
o~
Roof slopes : 1:3,1:4,1:5
Support condition : Fixed
Wind/seismic zones : All A A
- ” ——
Design Ultimate Forces
240m
Section Designation Bending Moment Compressive Force Shear Force
A
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 826 - 423 -
B 982 - 334 -
C 982 9 - 269
D - 515 - 138
E — 712 - 26
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment A— — Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 378 350 - 73
A LL 65 35 - 13
173 - 22 40

WL
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TABLE 19 DESIGN FORCES

0
C [
6T
Span t240m
Frame spacing $12.0m !
Column height 9.5m -'.
[
Roof slopes :1:3,1:4,1:5
Support condition : Fixed i
A A
e
Wind/seismic zones ¢ All - ,
%0
Design Ultimate Forces ;L 2
Section Designation Bending Moment Compressive F. ;rce Shear Force
"\
: )
Hogging Sagging
(kN.m) {kN.m) (kN) (kN)
A 1062 - 444 -
B 1450 - 489 -
C 1450 197 - 381
D 47 645 - 189
E - 868 - 40
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ( V- Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 553 384 - 134
A LL 141 70 - 37
WL 155 - 52 48
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TABLE 20 DESIGN FORCES

Span :240m
Frame spacing :12.0m
R E
Column height :12.5m g
Roof slopes $1:3,1:4,1:5
Support condition : Fixed
Wind/seismic zon : A
ind/seismic zones All ;' —t
Design Ultimate Forces 1 260 m
} ——
Section Designation Bending Moment Compressive Force Shear Force
A
N
J Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 1293 - 497 -
B 1440 - 489 -
c 1440 333 ' - 395
D 90 754 : - 283
E - 1 043 - 55
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment c —A Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 516 421 - 100
A LL 130 70 - 27
WL 346 - 44 80
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TABLE 21 DESIGN FORCES

Span :300m
Frame spacing 6.0m
Column height 9.5m
Roof slopes ©1:3,1:4,1:5
Support condition ! Fixed
Wind/seismic zones DAl
300 m |
Design Ultimate Forces 1
Section Designation Bending Moment Compressive Force Shear Force
A
[ 4 A ]
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 1141 - 542 -
B 1523 - 417 -
C 1523 - - 313
D - 600 - 150
E . - 765 - 43
Foundation Forces at Service Load Stage : -
Section Designation Forces Bending Axial Force Shear
Due to Moment ¢ A Force
Compressive
(kN.m) (kN) (kN)
DL 662 361 152
A LL 119 44 29
WL 45 - 16
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TABLE 22 DESIGN FORCES 3
0
C 1
Span :300m 8 8
Frame spacing 6.0m
Column height :125m -En
~
Roof slopes 11:3,1:4,1:5
Support condition : Fixed
A A
Wind/seismic zones T All =7 -~ —T
Design Ultimate Forces 100m
Section Designation Bending Moment Compressive Force Shear Force
I's A )
Hogging Sagging
{kN.m) (kN.m) (kN) (kN)
A 1155 - 480 -
B 1547 - 417 -
C 1547 - - 327
D -~ 707 - 164
E - 959 - 28
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment - —A - Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 627 398 - 117
A LL 109 44 - 22
WL 143 - 32 34
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TABLE 23 DESIGN FORCES

Span : 30.0m
Frame spacing : 12.0m
Column height P 95m
Roof slopes $1:3,1:4,1:5
Support condition . Fixed AJ, A __ L
Wind /seismic zones DAl 300 m |
T
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
y - =
. Hogging Sagging .
{kN.m) (kN.m) (kN) (kN)
A 1 664 - 732 -
B 2233 - 611 -
C 2233 214 v - 459
D 48 880 - 219
E - 1122 - 62
Foundation Forces at Service Load Stage :
:S‘ection Designation Forces Bending Axial Force Shear
Due to Moment c A 3 Force
Compressive Tensile
(kN.m) (kN) (kN) (kN).
DL 905 450 - 215
A LL 237 87 - 59
WL 90 - 70 32
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0
B 8 |
Span : 30.0m
Frame spacing :12.0m
E
Column heijght :125m ;
Roof slopes :1:3,1:4,1:5
Support condition : Fixed A A
A -~ —t
Wind /seismic zones Al |
. 300 m
Design Ultimate Forces
Section Designation Bending Moment Compressive Force - Shear Force
A
{ A}
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 1718 - 566 -
B 2268 - 611 -
(o 2268 . 338 - 480
D 83 1036 - 240
E - 1405 - 52
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment C A y Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 857 487 - 159
A LL 218 87 - 43
WL 286 — 64 67
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TABLE 25 DESIGN FORCES

Span :90m
Frame spacing : 6.0m
Column height :50m
Roof slopes : 1:3,1:4,1:5
Support condition : Fixed
Wind /seismic zones T All 4] 30m ﬁL 80m 4
Design Ultimate Forces
Section Designation Bending Moment Compressive Force ~ Shear Force
N
e R ]
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 68 - 40 -
B 56 ' - 53 -
C 56 33 - 43
D 13 31 - 21
E 13 39 - 16
F 9 25 ~ 27
G 83 35 - 48
H 29 - 39 -
I 40 - 50 —
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment I A — Force
Compressive . Tensile
(kN.m) (kN) (kN) (kN)
DL 20 46 - 9
A LL 9 12 - 5
WL 26 - 4 14
DL - 74 - -
I LL - 28 - -
WL 27 - 26 15
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TABLE 26 DESIGN FORCES

Span :9.0m
Frame spacing 6.0m
Column height :6.5m
Roof slopes :1:3,1:4,1:5
Support condition : Fixed
Wind/seismic zones TAll
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
. A
Hogging Sagging ?
(kN.m) (kN.m) (kN) (kN)
A4 99 - 36 -
B 70 - 39 -
C 70 40 - 48
D 13 40 - 23
E 10 49 - 19
F 8 39 - 33
G 101 29 - 58
H 50 - 56 -
I 64 - 78 -
Foundation Forces at Service Load Stage : )
Section Designation Forces Bending Axial Force Shear
Due to Moment A- — Force
Compressive Tensile
(kN.m| (kN) (kN) (kN)
DL 20 57 - 7
A LL 8 12 - 3
WL 46 - 19 21
DL - 93 - -
I LL - 28 - -
WL 43 - 26 19
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TABLE 27 DESIGN FORCES

Span 9.0m
Frame spacing :120m
Column height : 5.0m
Roof slopes 1:3,1:4,1:5
Support condition . Fixed ;
Wind/seismic zones Alt } — 2. } 2 ﬁl
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
A
C =
Hogging Sogging
(kN.m) (kN.m) (kN) \ (kN)
A 152 - 102 -
B 131 - 123 -
C 131 53 - 100
D 20 73 - ' 48
E 18 91 - 31
F 15 : 58 ‘ - 62
G 194 54 - 113
H 58 - 118 -
1 80 - A 142 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ( A 3 Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 49 83 - 22
A LL 18 25 - 9
WL 52 - 9 29
DL - 155 - ~
I LL - 55 - -
WL 54 - 51 29
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TABLE 28 DESIGN FORCES

Span 0 90m
Frame spacing - 12.0m
Column height P 65m
Roof slopes T 1:3,1:4,1:5
Support condition . Fixed
Wind /seismic zones : Al O 9 0m { 9:0m i
Design Ultimate Forces N l ’
Section Designation Bending Moment Compressive Force Shear Force
C A Y
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 201 - 64 -
B 143 - 82 -
C 143 78 - 100
D 25 83 - 48
E 18 102 - 38
F 15 69 _ = 68
G 209 54 - 119
H 99 - 112 -
I 129 - 153 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment C A \ Force
Compressive Tensile
(kN.m) (kN) (kN) . (kN)
DL 42 88 - 16
A LL 16 24 - 6
WL 92 - 37 42
DL - 162 - , -
1 LL - 56 - -
WL 86 - 52 37
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TABLE 29 DESIGN FORCES

Span :12.0m
Frame spacing 6.0m
Column height : 5.0m
Roof slopes :1:3,1:4,1:5
_Support condition : F}xed o 120m | 20m !
Wind /seismic zones T Al L 1 :
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
S\
rst'ging Sagging !
(kN.m) (kN.m) (kN) (kN)
A 127 - 84 -
B 137 - 93 -
C 137 29 - 73
D 13 60 - 35
E 10 76 - 17
F 10 _ 48 ‘ - 41
G 174 35 - 79
H - - 199 -
I - - 223 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment r A \ Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 58 70 - 25
A LL 19 17 - 9
WL 27 - 8 14
DL - 149 - -
I LL - 36 - -
WL 29 - 34 15
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TABLE 30 DESIGN FORCES

Span :12.0m
Frame spacing 6.0m
Column height 6.5m
Roof slopes : 1:3,1:4,1:5
Support condition : Fixed
Wind /seismic zones : All \ 120m i 120m ; T
Design Ultimate Forces T ' '
Section Designation Bending Moment Compressive Force Shear Force
A
rHogging Saggingj
(kN.m) (kN.m) (kN) (kN)
A 143 - 92 -
B 130 - 91 -
c 130 39 - 73
D 14 v 70 - 36
E 11 80 - 20
F 10 54 - 46
G 190 37 - 83
H 49 - 99 -
! 68 - .130 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ¢ —A \ Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 51 76 - 18
A LL « 17 17 - 6
WL 44 - 6 18
DL - 129 - -
I LL - 37 - -
WL 46 - 34 19
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TABLE 31 DESIGN FORCES

3 ) 3
) F F D
c GG ¢
Span :12.0m 8 H e |
Frame spacing 6.0m
Column height :95m e
‘-
Roof slopes :1:3,1:4,1:5 et
Support condition : Fixed
Wind /seismic zones : All ,l 1 . N
ar -t
Design Ultimate Forces ‘L 120m { 12-0m i
I ¥
Section Designation Bending Moment Compressive Force Shear Force
h . . w
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 211 - 77 -
B 149 - 65 -
C 149 75 - 73
D 20 86 - 36
E 10 103 - 27
F 13 70 : - 51
G 211 35 - 89
H 107 - 103 -
I 136 - 148 —
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment A Force
r . )
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 41 88 - 11
A LL 13 16 - 4
WL 100 - 24 31
DL - 146 - -
1 LL - 38 - -
WL 90 - 35 27
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TABLE 32 DESIGN FORCES

Span $120m
Frame spacing $12.0m
Column height ¢ 5.0m
Roof slopes $1:3,14,1:5 ,
Support condition : Fixed
Wind /seismic zones C AL .jl 120m ! 120m !
Design Ultimate Forces
Section Designation Bendinj Moment Compressive Force Shear Force
{ Y
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
4 232 - 125 -
B 247 - 168 -
(o 247 73 - 131
D 32 108 - 63
E 29 137 - 34
F 25 88 ‘ - 74
G 314 91 - 142
H 57 - 154 -
1 87 - 178 —_
Foundation Forces at Sexrvice Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment C A —n Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 100 104 - 43
A LL 38 34 - 18
WL 54 - 15 28
DL - 193 - -
1 LL - 72 - -
WL 58 - 67 30
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TABLE 33 DESIGN FORCES

Span :120m
Frame spacing :12.0m
Column height 6.5m
Roof slopes :1:3,1:4,1:5
Support condition . Fixed
Wind/seismic zones : Al { 120m i 120m %—T
Design Ultimate Forces
Section Designation Bendini Moment Com pressive Force Shear Force
— 3
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 265 - 134 -
B 234 - 165 -
C 234 92 - 133
D 36 127 - 64
E 32 189 - 40
F 26 _ 101 : - 82
G 344 95 - 150
H 97 - 158 -
I 137 - 189 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ¢ A — Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 89 110 - 31
A LL 33 33 - 12
wL 88 - 12 37
DL - 203 - -
I LL - 74 - —
WL 91 - 68 38
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TABLE 34 DESIGN FORCES

F
[ GG c
8 g
Span : 120m
Frame spacing : 12.0m
Column height P 95m é
Roof slopes 1:3,1:4,1:5
Support condition : Fixed
Wind/seismic zones : Al ﬁ ﬂr =t
i 120m i 120m !
Design Ultimate Forces v T M
Section Designation Bending Moment Compressive Force Shear Force
 — A )
Hogging Sagging
(kN.m} (kN.m) (kN) (kN)
A 407 - 91 -
B 274 - 112 -
c 274 162 - 132
D 49 154 - 64
E 32 186 - 54
F 30 130 - 93
G 381 95 - 161
H 214 - 165 -
I 271 - 210 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment A - Force
Compressive Tensile
(kN.m) (KN} (kN) (kNj
DL 71 121 - 18
A LL 26 32 - 7
WL 201 - 47 63
DL - 222 - -
I LL - 76 - -
WL 181 - 69 54
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TABLE 35 DESIGN FORCES

Span :180m
Frame spacing : 6.0m
Column height D 65m
Roof slopes :1:3,1:4,1:5
Support condition : Fixed

Wind /seismic zones T Al

Design Ultimate Forces

Section Designation Bending Moment Compressive Force Shear Force
A
(Hogging Sagging i

(kN.m) (kN.m) (kN) (kN)
A 357 - 242 -
B 412 - 187 ‘ -
c 412 5 - 142
D 7 162 - 67
E - 201 - 23
F 3 . 135 - 75
G 487 6 - 150
H - - 390 -
1

77 - 295 -

Foundation Forces at Service Load Stage :

Section Designation Forces Bending Axial Force Shear
Due to Moment — A ~ Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 198 156 - 63
A LL 47 26 - 16
WL 47 - 12 18
DL - 262 - -
I LL - 54 - _
WL 51 - 50 20
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TABLE 36 DESIGN FORCES

£ £

Span :180m 0 F F D

; . [ GG c
Frame spacing : 6.0m B H 8
Column height © 95m €
Roof slopes 11:3,1:4,1:5 -
Support condition . Fixed Al le lA—J’
Wind/seismic zones T Al ! 18-0 m ! 100m L

Design Ultimate Forces

Section Designation Bending Moment Compressive Force Shear Force
A
(Hogging Saggin?

(kN.m) (kN.m) (kN) (kN)
A 394 - 217 —
B 388 - 181 -
C 388 27 - 145
D 3 206 - 70
E - 258 - 28
F 3 154 _ - 89
G 560 - - 164
H 104 - 246 —
7 147 - 326 -

Foundation Forces at Service Load Stage :

Section Designation Forces Bending Axial Force Shear
Due to Moment - A o Force
Compressive Tensile
(kN.m) (kN) (kN) (kNJ
DL 168 177 - 40
A LL 38 25 - 10
WL 95 - 9 27
DL - 291 - -
I LL - 55 - -
WL 98 - 51 28
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TABLE 37 DESIGN FORCES

Span :18.0m
Frame spacing 6.0m
Column height 125 m
Roof slopes 0 1:3,1:4,1:5
Support condition : Fixed
Wind/seismic zones T Al % 80m ! 180 l
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
A
‘ Hogging Sagging
(kN.m) (kN.m) (kN} (kN)
A 467 - 196 -
B 396 - 139 -
c 396 18 - 145
D 5 239 - 71
E - 292 - 35
F 3 . 176 ‘ - 98
G 606 - - 173
H 184 - 253 -
I 240 - 358 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment c . A — Force
Compressive Tensile
(kN.m) (kN) (kN} (kN}
DL 144 199 - 27
A LL 32 24 - 7
WL 168 - 38 40
DL - 320 - -
I LL - 56 - -
WL 160 - 52 36
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TABLE 38 DESIGN FORCES

Span : 18.0m Dt ;
: . c GG
Frame spacing 12.0m 8 "
Column height 6.5m
Roof slopes :1:3,1:4,1:5
A 1
Support condition : Fixed - .
1 8-0m 1
Wind /seismic zones : Al T 1
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
{ — - B |
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 591 - 253 -
B 664 - 301 -
c 664 106 - 228
D 45 260 -~ 108
E 28 ' 323 - 45
F 37 218 _ - 121
G 784 124 - 241
H - - 628 -
1 154 - 380 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment A Force
r\,ompressive Tensile
(kN.m) (kN) (kN) (kN)
DL 299 209 - 95
A LL 93 51 - . 32
WL 95 - 25 35
DL - 369 - -
I LL -~ 107 - -
Wi 103 - 0 39

|
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TABLE 39 DESIGN FORCES

E €
y\ /\
Qnan 1 N'm - P -
wpais AUV A v U \d
Frame spacing $12.0m 8 BAT
Column heijght 9.5m :E'
Roof slopes 11:3,1:4,1:5 j
A i ' A
Support condition ! Fixed r ~ -t
i ; | 18:0m | 180m |
Wind/seismic zones T Al t —t 1
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
R, W
{ R ]
Hogging Sagging
(kN.m)} (kN.m) (kN) (kN)
A 665 — 281 -
B 625 - 292 -
C 625 144 — 234
D 49 332 - 113
E 33 416 - 58
F 38 256 - 144
G 903 131 - 264
H 208 - 335 -
1 294 - 415 -
Foundatijon Forces at Service Load Stage :
Section Designation Forces Bending Axigl Force Shear
Due to Moment r A N Force
) Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 254 229 - 60
A LL 75 50 - 19
WL 189 - 19 54
DL - 401 - -
I LL - 110 - -
WL 196 - 102 55
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TABLE 40 DESIGN FORCES

Span :18.0m —+
Frame spacing 1 12.0m
Column height 1125m £
Roof slopes $1:3,1:4,1:5 i
Support condition ! Fixed A |
Wind/seismic zones DAl 1 190m | nom |
Design Ultimate Forces i '
Section Designation Bending Moment Compressive Force Shear Force
A
& )
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 828 - 214 -
B 646 - 207 -
c 646 244 - 234
D 60 384 - 114
E 31 470 - 71
F 38 299 _ - 158
G 977 128 - 278
H 367 - 342 -
I 480 - 449 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment — A — Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 217 249 - 41
A LL 64 49 - 13
WL 335 - 76 79
DL - 433 - -
I LL - 112 - _
WL 320 - 104 71
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TABLE 41 DESIGN FORCES

Span 1 240m
Frame spacing 6.0m
Column height 9.5m
Roof stopes $1:3,1:4,1:5
Support condition ¢ Fixed
Wind/seismic zones : Al | Wom i %om |
Design Ultimate Forces - ' M
Section Designation Bending Moment Compressive Force Shear Force
A
¢ Hogging Sll&gfflgﬁ
(kN.m) (kN.m) (kN) (kN)
A 862 - 389 -
B 954 - 324 -
C 954 - - 250
D - 400 - 119
E - 503 - 32
F - _ 319 - 137
G 1179 - - 268
H - - 686 -
I - - 811 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment c A \ Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 476 310 - 105
A LL 79 34 - 19
WL 99 - 16 26
DL - 510 - -
I LL - 72 - -
WL 106 - 61 28
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TABLE 42 DESIGN FORCES

E 3
[ 3 0
Span :24.0m c GG €
Frame spacing 6.0m 8 " g
Column height :125m £
Roof slones 1:3.1:4.1:5 -
Roof slopes 1:3,1:4,1:5 N
Support condition Fixed l l l
A 1 A
Wind/seismic zones : All T
| 2-0m | 20m |
Design Ultimate Forces v v '
Section Designation Bending Moment Compressive F orce Shear Force
c A —
Hogging Sagging
(kN.m) (kN.m) {kN) (kN)
A 875 - 427 -
B 908 - 317 -
C 908 - - 254
D - 476 - 123
E - 598 - 33
F - 346 ‘ - 155
G 1301 - - 286
H 180 - 497 -
I 255 - 662 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment A Force
( . )
Compressive Tensile
(kN.m) (kN) (kN} (kN)
DL 420 344 - 75
A LL 68 33 - 13
WL 164 - 13 35
DL - 556 - -
I LL - 73 - —
WL 170 - 68 36
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TABLE 43 DESIGN FORCES

E - €

o T~

(-]

Span :240m ¢ 66 ¢
Frame spacing  20m a( Y \'B
Column height T 95m l \ £
-
Roof slopes :1:3,14,1:5
1 A
Support condition : Fixed ‘i‘ i L -
RV ¥ S iy A 10 | 24-0m .| %U0m I
WY LIU /SCISITIIC 201168 All t + +
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
— A =
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 1271 - 471 -
B 1399 - 475 -
c 1399 52 - 366
D 32 587 - 174
E - 737 - 59
F 22 474 - 201
G 1720 57 - 393
H - - 1 005 -
I 319 - 724 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment A - Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 650 381 R 144
A LL 158 68 - 38
WL 198 - 31 52
DL - 654 - L -
I LL - 144 - -
WL 213 - 134 57

~J
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TABLE 44 DESIGN FORCES

Span :240m —4
Frame spacing :12.0m
Column height :125m £
Roof slopes $1:3,1:4,1:5 =
Support condition : Fixed |
Wind/seismic zones 1 All | U0m | 260 m
Design Ultimate Forces ' ‘ ;
Section Designation BendingA Moment Compressive Force Shear Force
" Hogging Sagging
(kN.m) (kN.m) (kN) (kN}
A 1352 - 512 -
B 1331 - 465 -
C 1331 121 - 372
D 26 698 - 180
E - 877 - 73
F 22 526 - 228
G 1908 48 - 419
H 359 - 615 -
7 511 - 780 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment VA — Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 574 413 - 103
A LL 135 66 - 26
WL 328 - 26 71
DL - 702 - -
I LL - 147 - -
WL 340 - 136 73
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TABLE 45 DESIGN FORCES

Span P 90m
Frame spacing : 6.0m
Column height :50m
Roof slopes :1:3,1:4,1:5
Support condition : Fixed
Wind/seismic zones v All !
' . ‘ _1ﬁ 1om | "0 m { 90m g!_
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
—\
" Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 69 - 40 -
B 60 - 54 -
C 60 30 - 43
D 13 29 - 21
E 13 39 - 15
F 10 24 - 25
G 77 33 - 47
H 36 - 93 -
I 45 - 104 -
! 78 33 - 47
K 9 25 - 24
L 10 31 ) - 9
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment - N \ Force
Compressive Tensile
(kN.m) (kM) (KN) (kN)
DL 23 47 - 10
A LL 10 13 - 5
WL 24 - 5 - 12
DL 3 73 - 1
I LL 1 27 - -
WL 28 12 - 14
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TABLE 46 DESIGN FORCES

Span 1 9.0m
Frame spacing 1 6.0m
Column height 1 6.5m
Roof slopes P 1:3,1:4,1:5
Support condition : Fixed m vom | om | “om | ’
Wind/seismic zones T Al ! ! AR ¥
Design Ultimate Forces
Section Designation BendingA Moment Compressive Force Shear Force
) Hogging Saggin?
(kN.m) (kN.m) (kN) (kN)
A 93 - 35 e
B 66 - 38 -
c 66 35 - 49
D 11 39 - 24
E 10 50 - i8
F 8 31 - 31
G 94 27 ' - 56
H 51 - 73 -
1 62 - 132 -
7 99 27 - 56
K 7 32 - . 30
L 8 38 - 12
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment - A S Force
Compressive Tensile
(kN.m/ (kN) (kN (kN)
DL 23 58 - 8
A LL 9 12 - 3
WL 39 - 20 17
DL 2 90 - _
I LL 1 27 - -
WL 39 12 - 16
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TABLE 47 DESIGN FORCES-

Span : 9.0m
Frame spacing :12.0m
Column height : 5.0m
Roof slopes :1:3,1:4,1:5
Support condition . Fixed
Wind/seismic zones : All
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
/\
hHogging Saggingj
(kN.m) (kN.m) (kN) kN)
A 155 - 102 -
B 139 - 126 -
c 139 48 - 101
D 20 69 - 50
E 18 91 - 30
F 16 . 56 : - 59
G 180 51 - 110
H 73 - 226 -
I 93 - 250 -
J 182 50 ‘ - 110
K 14 56 * - 54
L 14 73 - 17
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Dus to Moment ¢ A - Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 56 85 - . 25
A LL 21 25 - 10
WL 47 - 10 24
DL 6 149 - 2
1 LL 1 53 - . 1
WL 55 24 - 28
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TABLE 48 DESIGN FORCES

Span : 90m
Frame spacing : 120m
Column height T 65m
Roof slopes :1:3,1:4,1:5
Support condition . Fixed
Wind/seismic zones : Al | 30 m | $om | !
Design Ultimate Forces ‘ - ‘ (
Section Designation ll?ending:t Moment Compressive Force ‘?he‘”' Force
(o )
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 191 - 62 -
B 137 - 80 -
C 137 68 - 102
D 21 81 - 50
E 19 103 - 37
F 16 64 - 65
G 193 51 - 116
H 101 - 151 -
I 123 = 259 -
J 204 50 - 146
K 14 66 2 61
L ) 14 79 - 24
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment pu A — Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 48 90 - 17
A LL 17 25 - 7
WL 79 - 40 35
DL 3 157 - 1
I LL 1 54 - —
WL 79 24 - 33
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TABLE 49 DESIGN FORCES

Span 12.0m
Frame spacing 6.0m
Column height 5.0m
Roof slopes :1:3,1:4,1:5
Support condition . Fixed IL 120m Jﬁ 120 m 4 120m TL
Wind/seismic zones DAl
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
A
hHogging Saggin?
(kN.m) (kN.m) (kN) (kN)
A 141 - 85 -
B 145 - 95 -
C 145 30 - 73
D 14 55 - 36
E 110 73 - 16
F i1 : 50 - 38
G 158 33 - 76
H 51 - 168 -
I 19 - 210 -
J 161 33 - 76
K 9 47 * - 36
L 7 63 - 10
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment c A — Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 67 71 - 27
A LL 22 17 - 10
WL 27 - 8 12
DL . 10 119 - 3
I LL 3 35 - 1
WL 36 16 - 17
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TABLE 50 DESIGN FORCES

Span 12.0m
Frame spacing 6.0m
Column height 6.5m
Roof slopes 1:3,1:4,1:5
Support condition Fixed
Wind/seismic zones tAl 1L [20m 1' o { Lo lr
Design Ultimate Forces
Section Designation Bending /ILWoment Compressive Force Shear Force
t Rl
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 149 - 92 -
B 138 - 93 -
C 138 34 - 75
D 13 67 - 37
E 11 88 - 20
F 11 54 - 43
G 175 TR - 81
H 63 - 170 -
I 82 i - 201 -
J 177 34 - 81
K 10 53 s 40
L 8 71 - 10
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment C % Force
Compressive Tensile
{(kN.m) (kN) (kN) (kN)
DL 59 77 - 20
A LL 19 17 - 7
WL 40 - T 16
DL 7 126 - 1
I LL 2 36 - -
WL 48 16 - 19
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TABLE 51 DESIGN FORCES

Span :120m
Frame spacing : 6.0m
Column height : 95m
Roof slopes :1:3,1:4,1:5
Support condition : Fixed -
Wind /seismic zones : All -+ 20w } Zom } 0= -4
Design Ultimate Forces
Section Designation Bending /{Ioment Compressive Force Shear Fo;;;
) Hogzging Sagging '
(kN.m) (kN.m) (kN) (kN)
A 198 - 75 -
B 141 - 63 -
C 141 62 - 75
D 14 84 - 37
E 10 105 - 25
F 12 65 v - 49
G 195 4 - 87
H 102 - 113 -
I 124 - 217 ~
J 208 34 - - 87
K 10 66 “ - 47
L 8 79 - 19
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment — —A ) Force
Compressive Tensile
(kN.m) (kN) (kN (kN)
DL 47 89 - 12
A LL 15 16 1 4
WL 85 - 26 26
DL 3 142 - -
I LL 1 36 - -
WL 80 16 - 23
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TABLE 52 DESIGN FORCES

Span $12.0m
Frame spacing :120m
Column height : 50m €
Roof slopes :1:3,1:4,1:5 a
Support condition : Fixed l 20 1 20m N 20m 1
Wind/seismic zones : Alt T t t +
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
A
(Hogging Sagging ?
(kN.m) (kN.m) (kN) (kN)
A 256 - 127 -
B 262 - 172 -
c 262 77 - 133
D 33 100 - 64
E 28 132 - 34
F 28 90 ‘ - 68
G 286 84 - 137
H 100 - 298 -
1 135 - . 322 . -
J 291 85 - 137
K 23 86 - ) 66
L 21 114 - 18
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force ’ Shear
Due to Moment p —A 5 Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 116 107 - ) 47
A LL 44 35 - 19
WL 55 - 16 25
DL 17 189 - 5
I LL 5 70 - 1
WL 73 32 - 34
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TABLE 53 DESIGN FORCES

Span :12.0m
Frame spacing :12.0m
Column height P 6S5m
Roof slopes 11:3,1:4,1:5
Support condition * Fixed
X - X 120 120 12:0
Wind/seismic zones : Al J] m % m ¥ ™ lr
Design Ultimate Forces
Section Designation Bending Moment Com pressive Force Shear Force
A
r )
Hogging Sagging
(kN.m} (kN.m) (kN) (kN)
A 274 - 135 -
B 249 - 168 -
C 249 84 - 135
D 34 121 - 67
E 32 158 - 39
F 28 ) 99 - 78
G 317 89 - 146
H 126 - 301 -
I 162 - 332 -
J 321 88 ’ - ’ 146
K 24 98 - - 74
L 24 129 - 22
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ‘ A \ Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 103 112 - 34
A LL 38 34 - 14
WL 80 - 14 31
DL 12 198 - 2
I LL 3 71 - -
WL 95 32 - 37
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TABLE 54 DESIGN FORCES

Span $120m

Frame spacing $12.0m

Column height 1 95m

Roof slopes $1:3,1:4,1:5

Support condition * Fixed

Wind/seismic zones Al R 120 m ] 120m | 120m "~

Design Ultimate Forces

Section Designation Bending Moment Compressive Force Shear Force
* Hogging ~ Sagging ’
(kN.m) (kN.m) (kN) (kN)
A 377 - 87 -
B 256 - 108 -
c 256 138 - ‘ 135
D 38 151 - 67
E 32 190 — 51
F 30 120 » - 89
G 352 90 - ’ 157
H 206 - 203 -
I 248 - 351 -
J 380 88 - 157
K 24 124 — 85
L 25 143 - 37

Foundation Forces at Service Load Stage :

Section Designation Forces Bending Axial Force Shear
Due to Moment ¢ A y Force
Compressive Tensile
(kN.m) (kN) (kN) {kN)
DL 81 123 - 20
A LL - 29 33 - 8
WL 171 - 52 A 52
DL 4 214 - -
I LL 1 72 - -
WL 161 32 - 47
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TABLE 55 DESIGN FORCES

Span 0 18.0m
Frame spacing 6.0m
Column height 6.5m
Roof slopes ©1:3,1:4,1:5
"Support condition : Fixed Tv Ll ‘L 2o l Rom l
Wind/seismic zones T All
Design Ultimate Forces
Section Designation Bendin%loment Compressive Force Shear Force
i Hogging Sagingj
(kN.m) (kN.m) (kN) (kN)
A 410 - 246 -
B - 436 - 191 -
C 436 5 - 143
D 15 1146 - 68
E - 191 - 29
F 3 145 - 69
G 438 6 - 143
H 110 - 346 -
1 164 - 401 -
J 455 6 - 143
K 4 126 * - 66
L - 163 - 26
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment — A 5 Force
Compressive Tensile
(kN.m) (kN) {kN) (kN)
DL 228 158 - 69
A LL 54 26 - 18
WL 51 - 12 17
DL 37 259 -
I LL 8 52 - 2
WL 73 24 - 25
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TABLE 356 DESIGN FORCES

L
m

. [} F [ X F D
Span :18.0m ¢ G 4 J G [+ -—l-
Frame spacing 6.0m 8 H W B |
£
Column Height 95m \ ‘ ' :%
Root slopes :1:3,1:4,1:5 “L /x»L EL LA.__:,.
Support condition : Fixed | 180m 1 18.0m i wom |
Wind/seismic zones : All ‘ . b I I
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
)
Hogging Sagging
(kN.m) (kN.m) (kN} (kN)
A 422 -~ 219 —
B 413 - 185 -
C 413 13 - 148
D 6 194 - 73
E - 256 - 27
F 2 157 - R4
G 516 2 - 159
H 143 - 350 -
I 193 - 430 -
J 519 2 - 159
K 3 148 = 79
L - 208 - 15
Foundation Forces at Service: Load Stage
Section Designation Forces Bending Axial Force Shear
Due to Moment q N A Force
Compressive Tensile
(kN.m/} (kN} (kN) (kN)
DL 195 179 - 44
A LL 43 25 - i1
WL 87 - - 11 23
DL 24 289 - 3
I LL 3 53 - -
WL 104 24 - 28




SP 43 (S & T):1987

TABLE - 57 DESIGN FORCES

Span :18.0m
Frame spacing 6.0m
Column height :125m
Roof slopes 0 1:3,1:4,1:5
Support condition : Fixed
Wind/seismic zones T All lﬁ wom J]_ wom ¥ ir
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
FHogging Sagging ’
(kN.m) (kN.m) (kN) (kN)
A 462 - 195 -
B 395 - 139 —
C 395 57 - 148
D - 231 - 74
E - 295 - 34
F 2 174 - 93
G 561 - - 168
H 190 - 227 -
I 243 - 459 _
J 571 - - 168
K 3 168 “ - 87
L - 228 - 23
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment - A ' 5 Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 165 201 - 30
A LL 36 25 - 7
WL 143 - 41 33
DL 13 312 = 1
I LL 1 54 - -
WL 149 24 - 32
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TABLE 58 DESIGN FORCES
Span 180m
o _E_ ¢ « Lo« E
Frame spacing 12.0m c s J 16 e
Column height 6.5m ° " " ls El’
Roof slopes 1:3,1:4,1:5 s 1 ! A
¥ vErTe A -~ oy r 4 -1
Support condition Fixed T 19-0m | v-om | nom |
Wind/seismic zones : All i ' j '
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
7\
{ h)
Hogging Sagging
(kN.m) (kN.m) (kN (kN)
A _ 669 - 258 -
B 703 - 307 -
C 703 ili - 231
D 57 235 - 110
E 26 308 - 48
F 40 234 - 110
G 706 115 - 231
H 209 - 540 -
I 301 - 595 -
J 733 117 - 231
K 34 207 ~— 109
L 18 267 - 41
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment C A\ - Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 344 212 - 104
A LL 108 52 - 35
WL 103 - 25 33
DL 56 365 - 12
I LL 15 105 - 3
WL 145 47 - 51
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SP 43 (S &T):1987

TABLE 59 DESIGN FORCES

Span :18.0m
Frame spacing :120m
Column height :95m
Roof slopes $1:3,1:4,1:5
Support condition . Fixed
Wind/seismic zones Al lf =i l non %_
Design Uitimate Forces
Section Designation Bending Moment Compressive Force Shear Force
A
¢ Hogging Saggwg1
(kN.m) (kN.m) (kN) (kN)
A 702 - 283 -
B 665 - 298 -
C 665 123 - 238
D 50 313 - 117
E 33 412 - 56
F 41 256 - 136
G 831 124 C— 256
H 280 - 547 -
I 367 - 627 -
J 840 123 - 256
K 36 248 - - 126
L 24 337 - 31
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment —_— - Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 295 232 - 67
A LL 86 51 - 21
WL 173 - 21 42
DL 37 393 - 5
I LL 7 106 - 1
WL 208 48 - 55
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TABLE 60 DESIGN FORCES

Span $18.0m
Frame spacing *12.0m
Column height 1 12.5m
Roof slopes $1:3,1:4,1:5
Support condition * Fixed
Wind/seismic zones T Al | 18:0m { t;-o ™ | nom ‘ i
Design Ultimate Forces ' ‘ N ’ '
Section Designation Bending\]lfoment Compeessive Force Shear Force
rHogging Sagging }
(kN.m) (kN.m) (kN) (kN)
A 803 - 212 -
B 633 - 204 -
c 633 203 - 239
D 46 372 - 119
E 31 476 - . 68
F 40 288 - 150
G 904 122 - 271
H 381 - 361 -
I 476 - 658 -
J 932 121 - 271
K 36 286 - 141
L 24 367 - 46
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment - N — Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 250 252 - 46
A LL 72 50 - 14
WL 286 - 81 66
DL 20 420 - !
I LL 2 108 - _
WL 298 48 - 64
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TABLE 61 DESIGN FORCES

Span 9.0m
Frame spacing 6.0m
Column height S0m
Roof slopes :1:3.1:4.1:5
Support condition : Fixed
Wind/seismic zones :All
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
= —A —
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 72 - 41
B 62 - 54 -
c 62 28 - 44
D 12 28 - 22
E 13 38 ~ 15
F 11 25 -~ 24
G 74 32 - 46
H 38 - 93 -
I 49 - 104 -
J 77 33 - 46
K 8 23 - 23
L 10 30 - 8
M 10 23 - 23
N 75 30 - 43
o 22 - 98 -
P 30 - 61 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment e A “\ Force
’ Compressive Tensile
(kN.m) (kN). (kN) (kN)
DL 25 47 - 11
A LL 12 13 - 5
WL 23 - 5 11
DL 6 73 - 2
I LL 2 27 - 1
WL 26 12 - 13
DL - 71 - -
P LL - 26 - -
WL 20 - 16 10
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SP 43 (S & T):1987

TABLE 62 DESIGN FORCES

Span P 90m
Frame spacing : 6.0m
Column height : 65m
Roof slopes :1:3.1:4.1:5
Support condition : Fixed
Wind/seismic zones T All

Design Ultimate Forces

Section Designation . Bending Moment Compressive Force Shear Force
e
‘ Hogging Sagging ’
(kN.m) (kN.m) (kN) (kN)
A 92 - 35 -
B 66 - 38 -
C 66 31 - 49
D 11 38 : - 25
E 10 49 - 18
F 9 31 - 31
G 92 27 - 55
H 49 - . 109 -
I 61 - 131 -
J 98 27 - 55
K 7 30 ' - 29
L 8 39 - 12
M 8 29 - 28
N 94 25 - 51
(0] 36 — 114 -
P 45 - 87 -

Foundation Forces at Service Load Stage :

Section Designation Forces Bending Axial Force Shear

due to Moment ( A - Force
Compressive Tensile
(kN.m)} (kN) (kN) (kN)
DL 26 59 - 9
A LL 10 13 - 4
WL 36 - 21 16
DL 5 91 - 1
I LL 1 27 - -
WL 35 12 - 14
DL - 88 - -
P LL - 26 - -

WL 30 - 15 12
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TABLE 63 DESIGN FORCES

Span 9.0m
Frame spacing : 120m
Column height 5.0m
Roof slopes :1:3.1:4.1:5
Support condition : Fixed
Wind/seismic zones : Al
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
A
1
Hogging Sagging >
(kN.m) (kN.m) (kN) (kN)
A 162 - 103 -
B 144 - 127 -
c 144 43 - 102
D 19 66 - 51
E 18 89 - 30
F 16 58 - 57
G 173 49 - 108
H 78 - 225 -
I 101 - 249 -
J 181 51 - 108
K 13 52 - 55
L 14 71 - 16
M 15 52 - 52
N 173 46 * - 102
o - - 257 -
P 59 - 162 -
Foundatijon Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment A Force
¢ . o )
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 62 85 - 26
A LL 23 26 - 10
WL 46 - 10 22
DL 15 149 - 5
I LL 4 53 - 1
WL 53 23 - 26
DL - 146 - -
P LL - 52 - -
WL 39 - 31 20
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SP 43 (S & T):1987

TABLE 64 DESIGN FORCES

Span P 90m
Frame spacing $12.0m
Column height C65m
Roof slopes 11:3.1:4.1:5
Support condition * Fixed { som | som | .som | som |
Wind/seismic zones DAl ' ' ' '
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
A
(Hogging Sagging !
(kN.m) fkN.m) (kN) (kN)
A 189 - 62 -
B 137 - 80 -
C 187 59 - 102
D 20 78 - 51
E 18 101 - 35
F 16 64 - 63
G 189 50 - 115
H 98 - 227 -
I 122 - 258 -
J 197 51 - 115
K 13 61 - 60
L 14 80 . 24
M 15 60 < 58
N 194 47 - 106
o 71 - 236 -
P 91 - 170 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment I A - Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 53 91 - 18
A LL 19 25 - 7
WL 73 - 41 . 31
DL 10 158 - 2
I LL 2 54 -
WL 71 23 - 28
DL - 154 - -
14 LL - 51 - -
WL 60 - 31 25
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TABLE 65 DESIGN FORCES

Span :120m
Frame spacing . 6.0m
Column height : 50m
Roof slopes $1:3.1:4.1:5
Support condition : Fixed
Wind/seismic zones T All 4 12om l 12.0m | 12.0m 12.0m |
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
- ~A- 2)
Hogging Sagging .
(kN.m) (kN.m) (kN) _ (kN)
A 153 - 87 -
B 151 - 96 =
C 151 31 - 74
D 16 51 - 36
E 9 71 - 17
F 11 52 - 36
G 149 31 - 74
H 60 : - i 167 ~
I 38 - 211 -
J 164 34 - 74
K 9 42 - 36
L 6 52 ) - 14
M 10 46 - 34
N 149 30 - - 70
o - - 189 -
P - - 213 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ( A \ Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 73 72 - 29
A LL 25 18 - 10
WL 29 - 8 12
DL 19 119 - 6
1 LL 6 35 - 2
WL 38 16 - 17
DL -~ 117 - -
P LL ~ 34 - -
WL 23 -~ 21 11
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TABLE 66 DESIGN FORCES

Span 112.0m

Frame spacing : 6.0m

Column height : 6.5m

Roof slopes :1:3.1:4.1:5

Support condition : Fixed

Wind/seismic zones : ALl . g 120m 4 12-0m | 120m | 12.0m |

Design Ultimate Forces

Section Designation Bending Moment Compressive Force Shear Force
(g A )
Hogging Sagging
(kN.m) (kN.m) (kN) (kN}
A 157 - 93 -
B 144 - 94 -
C 144 30 - 75
D 13 63 - 37
E 10 85 - 20
F 11 56 - 41
G 168 33 - 79
H 70 -~ ' 169 -
I 93 - 200 -
J 177 35 - 79
K 9 49 - 40
L 8 68 - - 10
M 10 51 - 38
N 167 32 = 75
0 37 - 175 -
P 50 - ' 142 -

-

Foundation Forces at Service Load Stage :

Section Designation Forces Bending Axial Force Shear
Due to Moment ( A 3 Force
Compressive Tensile
(kN.m) (kN) (kN) (kN}
DL 66 78 - 21
A LL 21 17 - 7
WL 39 - 7 15
DL 16 127 - 4
I LL 4 36 - 1
WL 46 15 - 17
DL - 124 - -
P LL - 34 - -
WL 34 : - 21 13
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TABLE 67 DESIGN FORCES

Span :12.0m
Frame spacing 6.0m
Column height 9.5m
Roof slopes :1:3.1:4.1:5
Support condition : Fixed
Wind/seismic zones Al ¥ 12.0m 12.0m | 120m 12.0m 1
B 1
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
C — —
Hogging Sagging
(kN.m) (kN.m} (kN} (kN}
A 194 - 75 -
B 139 - 63 -
C 139 53 - 75
D 12 81 - 37
E 10 103 - 25
F 11 65 - 48
G 191 33 - 86
H 98 - 172 -
I 120 - 217 -
J 206 34 - 86
K 9 62 - 46
L 8 81 - 19
M 10 62 - 44
N 196 32 - - 79
o 76 - 176 -
p 94 - 157 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to . Moment A y Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 52 89 - 12
A4 LL 16 17 - 4
WL 78 - 27 23
DL 9 142 - 1
I LL 2 36 - -
WL 71 15 — 20
DL - 137 - -
P LL - 34 - -
WL 63 - 20 18
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TABLE 68 DESIGN FORCES

Span :12.0m
Frame spacing ©120m
Column height © 50m
Roof slopes $1:3.1:4.1:5
Support condition ! Fixed
Wind /seismic zones : Al } 120m ; 12.0m i, 120m —L 120m ‘
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
A
(Ho&ging Sagging '
(kN.m) (kN.m) (kN) (kN)
A 276 - 19 -
B 273 - 174 -
C 273 79 - 134
D 36 93 - 65
E 26 127 - 34
F 29 94 - 65
G 268 79 - 133
H 116 - : 297 -
I 163 - 321 -
J 297 86 - 133
K 22 78 - 65
L 19 102 - . 25
M 25 83 - 61
N 270 77 - 127
0 - - 342 -
P 67 - 207 -
Foundatijon Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ¢ A — Force
Compressive Tensile
{kN.m) (kN) (kN) (kN)
DL 127 108 - 50
A LL 49 35 - 21
WL 57 - 16 24
DL 34 190 - 10
I LL 12 70 - 4
WL 75 31 - 33
DL - 189 - -
P LL - 69 - -
WL 45 - 42 - 21
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TABLE 69 DESIGN FORCES

Span $12.0m
Frame spacing $12.0m
Column height 6.5m
Roof slopes 0 1:3,1:4, 1:5+
Support condition : Fixed |
Wind/seismic zones : Al # 120m 120m ¥ 120m 12om :
Design Ultimate Forces
Section Designation Bending Moment Compressive Fofce Shear Force
r A R
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 289 - 136 -
B 259 - 170 -
C 259 76 - 136
.D 34 114 - 68
E 31 154 - 39
F 29 97 - 75
G 303 _ 86 - 143
H 137 - 300 -
1 119 - 331 -
J 320 90 - 143
K 23 91 - 73
L 24 123 - 21
M 26 92 * - 69
N 304 82 - 135
o 74 - 313 -
P 101 - 215 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment A 3 Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 114 113 - 37
A LL 42 34 - 14
WL 79 - 14 29
DL 28 198 - 7
I LL 8 71 - 2
WL 92 31 - 34
DL - 194 - -
P LL - 69 - -
WL 67 - 41 26
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SP 43 (S & T):1987
ST A2 (S & 1)

TABLE 70 DESIGN FORCES

Span :12.0m
Frame spacing :120m
Column height : 95m £
Roof slopes $1:3.1:4.1:5 -
Support condition : Fixed ;,L }’L ;'L ”l; __l
Wind/seismic zones T All ! 120m | 12.0m l 120m 12.0m JT_
Design Ultimate Forces’ '
Section Designation Bending Moment Compressive Force Shear Force
N .
( )
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A 368 - 86 -
B 252 - 106 -
C 252 120 - 136
D 34 147 - 68
E 32 187 - 50
F 28 119 - 87
G 346 89 - 155
H 194 - 304 -
1 237 - 349 -
J 375 90 - 155
K 24 115 - 83
L 25 146 - 36
M 26 114 - 80
N 359 83 - 142
o 151 - 315 —
P 188 - 231 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment — A. - Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL 89 124 - 21
A LL 32 33 - 8
WL 156 - 54 47
DL 16 215 - 2
I LL 3 73 - 1
WL 142 31 - 40
DL - 207 - -
P LL - 69 — -
WL - 4] 36

126
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SP 43 (S & T):1987

TABLE 71 DESIGN FORCES

Span :9.0m
Frame spacing :6.0m
Column height :5.0m
Roof slopes :1:3,1:4,1:5
Support condition : Hinged »
1 9-0m |
Wind/seismic zones 1 Al ' '
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
—\
c 2}
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 124 -
B 126 - 77 -
C 126 65 - 81
D 19 86 - 44
E - 114 - 22
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ¢ —_—A =) Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 82 - 9
A LL - 13 - 2
WL - - 1 17
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SP 43 (S & T):1987

TABLE 72 DESIGN FORCES

Span :90m
Frame spacing 16.0m
Column height 1 6.5m
Roof slopes :1:3,1:4,1:5
Support condition : Hinged
Wind/seismic zones : All
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
A
(Hogging Sagging '
(kN.m) (kN.m) (kN) (kN)
A - - 132 -
B 171 - 87 —
C 171 113 - 82
D 33 99 : S 50
E - 127 - 34
Foundation Forces at Service Load Stage : -
Section Designation Forces Bending Axial Force Shear
Due to Moment ( A Force
Compressive Tensile
(kN.m) (kN) (kN) {kN)
DL - 91 - 7
A LL - 13 - 2
WL - 6 - 3
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SP 43 (S & T):1987

TABLE 73 DESIGN FORCES

Span :90m
Frame spacing :12.0m
Column hejght :50m
Roof slopes 0 1:3,1:4,1:5
Support condition : Hinged
Wind/seismic zones : Al
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
¢ A A
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 199 -
B 227 - 128 -
C 227 143 - 142
D 51 162 - 76
E 5 212 - 44
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment — —A ) Force
Compressive Tensile
(kN.m) (kN} (kN) fkN)
DL - 123 - 15
A LL - 26 - 4
WL - - 2 34
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SP 43 (S & T):1987

TABLE 74 DESIGN FORCES

Span 90m
~ Frame spacing :12.0m
Column height 6.5m
Roof slopes : 1:3,1:4,1:5
Support condition : Hinged
Wind/seismic zones : Al
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
_A
(Hogging Sagging K
(kN.m) (kN.m) (kN) (kN)
A - - 209 -
B 319 - 149 -
C 319 241 - 144
D 80 181 - 90
E - 235 - 66
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Pue to Moment c A - Force
Compressive Tensile
(kN.m) (kN) - (kN) (kN)
DL - 133 - 10
A LL - 26 - 3
WL - 12 - 46
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SP 43 (S & T):1987

TABLE 75 DESIGN FORCES

Span :12.0m
Frame spacing 6.0m
Column height 50m
Roof slopes 0 1:3,1:4,1:5
('S
diti - Hinged 9 °
Support condition ing 4 2.0m i
B 1
Wind/seismic zones : Al
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
s —
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 185 -
B 205 - 111 -
C 205 48 - 120
D 9 © 140 - 63
E - 190 - 19
Foundation Forces at Service Load Stage : *
Section Designation Forces Bending Axial Force Shear
Due to Moment — A — Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 122 - .22
A LL - 18 - 5
WL - - 8 15
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SP 43 (S & T):1987

TABLE 76 DESIGN FORCES

Span 112.0m
|
Frame spacing P 60m
Column height : 6.5m
Roof slopes :1:3,1:4,1:5
Support condition : Hinged
Wind/seismic zones T All } 12om ‘ i
Design Ultimate Forces
Section Designation " Bending Moment Compressive Force - Shear Force
C - A —)
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A — - 197 -
B 247 - 119 -
C 247 95 - 122
D 22 160 - 66
E - 216 - 29
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment r — — Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 135 - 16
A LL - 18 - 3
WL - - 2 21
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SP 43 (S & T):1987

TABLE 77 DESIGN FORCES

E
D D
C c u
Span : 12.0m B B—"“
Frame spacing 60m
£
Column heijght 9.5m v
(-]
Roof slopes 1:3,1:4,1:5
Support condition : Hinged A é bA 1,_
Wind/seismic zones . All
1 12.0m |
Design Ultimate Forces T T
Section Designation Bending Moment Compressive Force Shear Force
e
* Hogging Sogging |
(kN.m] (kN.m) (kN) (kN}
A - - 252 -
B 388 - 164 -
C 388 218 - 144
D 38 248 - 9
E - 307 - 55
Foundation Forces at Service Load Stage : *
Section Designation Forces Bending Axial Force Shear
Due to Moment c N - Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 186 - 11
A LL - 18 - 2
WL - 12 - 40

105



SP 43 (S & T):1987

TABLE 78 DESIGN FORCES

Span :120m
Frame spacing :120m
Column height P 50m
Roof slopes 1:3,1:4,1:5
Support condition : Hinged i 12:0m IL
T
Wind/seismic zones T Al
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
4 —A R
Hogging Sagging
(kN.m) (kN.m) (kN) {kN)
A - - - 290 -
B 340 - 176 -
Cc 340 133 - 203
D 41 254 - 108
E - 341 - 39
Foundation Forces at Service Load Stage : -
Section Designation Forces Bending Axial Force Shear
Due to Moment ( —A— — Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 179 - 34
A LL - 35 - 9
WL - - 15 30
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SP 43 (S & T):1987

TABLE 79 DESIGN FORCES

Span :120m
Frame spacing 1 120m
Column height 65m
Roof slopes $1:3,1:4,1:8
Support condition : Hinged
I 12-0m !
Wind/seismic zones : All o '
Design Ultimate Forces
Section Designation Bending Moment zompres.vive Force Shear Force
( )
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 303 -
B 426 - 192 -
C 426 226 - 207
D 71 291 - 111
E - 386 - 57
Foundation Forces at Service Load Stage :
Section Designation Forces - Bending Axial Force Shear
Due to Moment — —A ) Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 194 - 25
A LL - 35 - 6
WL - - 4 43
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SP43 (S& T1):1987

TABLE 80 DESIGN FORCES

E
o D/\p ~
Span 120 m B B
Frame spacing 120 m £
Column height 9.5m eld
on
Roof slopes $1:3,1:4,1:5
Support condition : Hinged A S &A_w
Wind /seismic zones DA
ind/ u | 12-0m |
Design Ultimate Forces -1 1
Section Designation Bending Moment Compressive Force Shear Force
— A
Hogging Sagging
(kN.m) (kN.m) (kN (kN)
A - ~ 360 -
B 697 - 259 -
c 697 491 - 230
D 128 415 - 153
E - 511 - 105
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due io Moment — A N Force
Compressive Tensile
(kN.m) {kN} (kN) (kN)
DL - 249 - 15
A LL - 35 - 4
WL - 25 - 38
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SP 43 (S & T):1987

TABLE 81 DESIGN FORCES

Span :180m
b
Frame spacing 6.0m
Column height 6.5m “E‘
(7.3
Roof slopes t1:3,1:4,1:5
A A__ |
Support condition : Hinged o
Wind /seismic zones DAl 18-Om
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
el .
[ )
Hogging Sagging ,
(kN.m) (kN.m) . (kN) (kN)
A - - 289 —
B 480 - 234 -
C 480 51 - 192
D - 324 ) - 100
E - 439 - 23
Foundation Forces at Service Load Stage : *
Section Designation Forces Bending Axial Force Shear
Due to Moment — A Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 191 - 41
A LL - 26 - 8
WL - - 14 17
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SP 43 (S & T):1987

TABLE 82 DESIGN FORCES

E
D D
Span :18.0m B B_""
Frame spacing 6.0 m
E
Column height 9.5m W
n
Roof slopes ©1:3,1:4,1:5
Support condition : Hinged A é) d A
Wind /seismic zones DAl
Design Ultimate Forces YL 180m 7L
Section Designation Bending Moment Compressive Force Shear Force
(. A )
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 335 -
B 593 - 212 -
C 593 168 - 211
D 5 440 - 113
E - 586 - 44
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ( — = Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 234 - 28
A LL - 26 - 5
WL - - 4 31
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E
D_—~0
/ C
B B
Span :18.0m
Frame spacing 6.0m ;E
Column height :125m o~
Roof slopes :1:3,1:4,1:5
Support condition : Hinged A d & A r_
Wind/seismic zones Al
1 N |
. s | 10U im 1
Design Ultimate Forces - '
Section Designation Bending Moment Compressive Force Shear Force
A
4 L
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 407 -
B 793 - 226 -
C 793 334 - 243
D 2 594 - 138
E - 777 - 69
Foundation Forces at Service Load Stage : )
Section Designation Forces Bending Axial Force Shear
Due to Moment — A 3 Force
Compressive Tensile
(kN.mj (kNj (kNj (KN}
DL -~ 301 - 21
A LL - 26 - 3
WL ~ 9 - 44
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~ SP 43 (S & T):1987

TABLE 84 DESIGN FORCES
E
Span 18.0m y\o\
- . I Cc C
Frame spacing 12.0m - —~— —
Column height 6.5m 8 =
wn
Roof slopes 1:3,1:4,1:5 ] @
Support condition Hinged A A
’ o ot —t
Wind/seismic zones All
18-0m
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
C A -]
Hogging Sagging
(kN.m) {kN.mj (kN) (kNj
A - - 425 -
B 737 - 367 -
c 737 226 - 302
D 68 527 - 158
E - 709 - 47
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ¢ A 3 Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 260 - 60
A LL - 52 - 16
WL - - 28 35
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SP 43 (S & T):1987

TABLE 85 DESIGN FORCES €
D D
Span 1 18.0m B _B—._
Frame spacing : 12.0m
E
Column height 95m wn
o
Roof slopes :1:3,1:4,1:5
Support condition : Hinged A A
o —
Wind /seismic zones T Al
Design Ultimate Forces 18.0m 1
+-
Section Designation Bending Moment Compressive Force Shear Force
A
(Hogging Sagging '
(kN.m) (kN.m) (kN) (kN}
A - - 493 -
B 978 - 319 -
C 978 451 - 339
D 111 745 - 182
E - 981 - 84
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment —A Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 322 - 40
A LL - 52 - 10
WL - - 9 63
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SP 43 (S & T):1987

TABLE 86 DESIGN FORCES

Span © 18.0m
Frame spacing ©12.0m
Column height c125m
Roof slopes ¢ 1:3,1:4,1:5
Support condition : Hinged
Wind /seismic zones DAl

Design Ultimate Forces

18.0m

—-—

——

Section Designation Bending Moment Compressive Force Shear Force
{ N —)
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 589 -
B 1370 - 411 -
C 1370 797 - 387
D 135 1009 - 224
E - 1296 . 132
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment p A — Force
Compressive Tensile
(keN.m) (kN) (kN) (kN)
DL - 312 - 30
A LL - 52 - 6
WL - 18 - 89

114



SP 43 (S & T):1987

TABLE 87 DESIGN FORCES

Span : 24.0m
Frame spacing 6.0m
Column height 9.5m
Roof slopes 1:3,1°4,1:5
Support condition : Hinged A A
NPT o o T
Wind/seismic zones CAl
Design Ultimate Forces [ 24-0m 1
T 1
Section Designation Bending Moment Compressive Force Shear Force
C —A )
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 522 -
B 1 095 - 339 -
C 1095 - - 334
D - 791 - 176
E - 1069 - 37
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment [ A 5 Force
Compressive Tensile
(kN.m) (kNJ (kN) (kN)
DL - 365 - 67
A LL - 35 - 10
WL - - 17 27
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TABLE 88 DESIGN FORCES

——
B 8
Qnan 24 0 m
Span 240m
Frame spacing 6.0m c
Column height :125m o
o~
Roof slopes :1:3,1:4,1:5 -
Support condition : Hinged .
A A
Wind /seismic zones : All o Q -
Design Ultimate Forces 24-0m
Section Designation Bending Moment Compressive Force Shear Force
/\
-
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A — - 593 -
B 1288 - 381 -
C 1288 146 - 363
D - 1002 - 195
E - 1335 - 60
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment c A y Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 429 - 51
A LL - 35 - 7
WL - 6 42
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SP 43 (S & T):1987

TABLE 89 DESIGN FORCES

Span - :24.0m
Frame spacing ' : 12.0m
Column hejght : 95m 13
w
Roof slopes 0 1:3,1:4,1:5 on
Support condition . Hinged A A
. Q 6 B o
Wind/seismic zones : All
Design Ultimate Forces : J 24-0m 1
g !
Section Designation Bending Moment Compressive Force Shear Force
-
C D
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 708 -
B 1571 - 448 -
C 1571 329 - 485
D 32 1181 - 256
E — 1588 - 73
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment r A o Force
Compressive Tensile
(kN.m) (kN} (kN} (kN)
DL - 460 - 90
. 4 LL - 70 - 19
WL - - 33 54

117



SP 43 (S & T):1987

TABLE 90 DESIGN FORCES

Span :240m
Frame spacing P 120m ' IIE)
Column height :12.5m .‘:
Roof slopes 1:3,1:4,1:5
Support condition : Hinged Aé, 6A -
Wind /seismic zones : Al
. . 24-0m
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
C - R
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 846 -
B 2024 - 560 -
C 2024 600 - 563
D - 1662 - 302
E - 2185 z 115
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ( —A— \ Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 583 - 71
A LL - 70 - 13
WL - - 13 82
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SP 43 (S & T):1987

TABLE 91 DESIGN FORCES

Span $300m
Frame spacing 6.0 m
Column height 9.5 m
Roof slopes P 1:3,1:4,1:5
Support condition : Hinged
Wind/seismic zones DAl i 30-0m
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
( A- M
Hogging Sagging
(kN.m) (kN.m) (kN} (kN)
A - - 765 -
B 2153 - 596 -
C 2153 - - 482
D - 1194 - 248
E - 1637 - 30
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment c A Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 530 - 130
A LL - 44 - 17
WL - - 27 22
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SP 43 (S & T):1987

TABLE 92 DESIGN FORCES

Span : 30.0m
Frame spacing ¢ 6.0m
Column height D 125m
Roof slopes 11:3,1:4,1:5
Support condition : Hinged
Wind/seismic zones . T Al l 30.0m 1
- g
Design Ultimate Forces
Section Designation Bending Moment Compressive Force _ Shear Force
( —A R
Hogging Sagging
(kN.m) (kN.m) (kN) (KN)
A - - 918 -
B 2347 -~ 606 -~
C 2347 - . - 563
D - 1676 - 297
E - 2272 - 53
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ( A ) Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL : - 663 - 111
A LL - 44 - 12
WL - - 19 36
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SP 43 (S & T):1987

TABLE 93 DESIGN FORCES

Span :30.0m E
. D D
Frame spacing 12.0m c c
Column height T 95m B B |
£
Roof stopes $1:3,1:4,1:5 i
2]
Support conditjon : Hinged A A
Wind/seismic zones DAl l 30-0m l
14 -1
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
€ ]
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 1050 -
B 3070 -~ 873 -
C 3070 - - 707
D - 1847 - 365
E - 2506 - 64
Foundation Forces at Service Load Stage :
E;c—tion Designation Forces Bending Axial Force S};;r_
Due to Moment ( A 5 Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 694 - 182
A LL — 87 - 32
WL - - 54 44




SP 43 (S & T):1987

TABLE 94 DESIGN FORCES

Span ©300m
Frame spacing :12.0m
Column height :12.5m
Roof slopes :1:3,1:4,1:5
Support condition : Hinged
Wind seismic zones : Al | 30-0m
-
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
[ 4 A )
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A — - 1207 -
B 3264 - 796 -
C 3264 163 - 795
D - 2475 - 420
E - 3324 - 101
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment p A Force
Compressive
(kN.m) (kN) (kN)
DL - 832 146
A LL - 87 23
WL - - 74




SP 43 (S & T):1987

TABLE 95 DESIGN FORCES

Span 9.0m
Frame spacing 6.0m
Column height 50m
Roof slopes 1:3,1:4,1:5
Support condition : Hinged xl
Wind/seismic zones DAl ¥ 90m | s.om |
Design Ultimate Forces B ‘
Section Designation Bending Moment Compressive Force Shear Force
— A
C Rl
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 113 -
B 105 - 70 -
C 105 40 - 71
D 5 75 - 35
E - 85 - 20
F 3 49 - 55
G 168 ' - - 92
H - - 213 -
I - - 242 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ¢ A y Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - I N - 8
A LL - 12 - 2
WL — — - 14
DL - 145 - -
1 LL - 29 - -
WL - 6 - 13




SP 43 (S & T):1987

TABLL. 96 DESIGN FORCES

Span : 90m
I'rame spacing ©6.0m
Column height ©6.5m
Roof slopes D13.1:400:5
S.upport condition * Hinged

Wind /seismic zones CAl

Design Ultimate Forces

Section Designation Bending Moment Compressive Force Shear Force
‘ Hogging " Sagging1

(kN.m) (kN.m) (kN) (kN)
A - — 119 -
B 130 - 75 -
C 130 72 T - 70
D 12 82 - 41
E - 90 — 26
F 11 59 - 58
G 194 g - 95
H 121 ~ 136 -
I — - 254 -

Foundation Forces at Service Load Stage :

Section Designation Forces Bending Axial Force Shear
Due to Moment ( A - Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 85 - 5
A LL - 11 - 1
WL - 5 - 17
DL - 157 - _
I LL - 30 - -
WL - 5 - 17
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SP 43 (S &T):1987

TABLE 97 DESIGN FORCES

Span 90m
Frame spacing :12.0m
Column height 5.0m
Roof slopes $1:3,1:4,1:5
Support condition : Hinged
Wind/seismic zones T Al ! Hm } e !
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
A
rHogging Sagging h
(kN.m) (kN.m) (kN) (kN)
A - - 178 -
B 186 - 118 -
C 186 90 - 122
D 19 138 - 62
E ‘4 153 - 40
F 11 ) 9 v - 98
G 298 21 - 164
H 150 - 211 -
I - - 408 -
Foundation Forces at Service Load Stagg :
Section Designation Forces Bending Abxial Force Shear
Due to Moment r A y Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 113 - 12
A LL - 23 - 3
WL - 1 - 26
DL - 231 - -
I LL - 59 - -
WL - 1 - 28
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TABLE ESIGN FORCES
[3 €
0_—"~F F—"~0
Span 9.0m c 56 € _1
8 H -]
Frame spacing 120m
Column height 6.0m | | g
Raaf clonae 1-2 1:4 1-8 o
Roof slopes 1:3,1:4,1:5 .
Support condition Hinged A:l ,l L
Wind/seismic zones : Al | 9.0m | 9.0m |
T T T
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
s s =
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 185 -
B 240 - 129 -
C 240 i54 - izi
D 34 150 - 74
E - 162 - 51
F 28 111 - 103
G 345 43 - 168
H 243 - 218 -
I - - 424 -
Foundation Forces at Service Load Stage :
Section Designation Forces- Bending Axial Force Shear
Due to Moment A N Force
~ Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 122 - 8
A LL - 22 - 2
WL - 10 - 35
DL - 245 - -
I LL - 60 - -
WL - 8 - 35
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SP 43 (S & T):1987

TABLE 99 DESIGN FORCES

Span 1 12.0m
Frame spacing P 6.0m
Column height : 50m
Roof slopes :1:3,1:4,1:5
Support condition : Hinged
Wind/seismic zones : All
Design Ultimate Forces : ﬁL 12:0m 71 2o l
Section Designation Bending Moment Compressive Force Shear Force
_A
'Hogging Sagging
(kN.m) {kN.m) (kN) (kN)
A . - 174 -
B 192 - 109 -
C 192 20 - 109
D - 127 - 53
E - 152 ) - 21
F - 84 v - 76
G 313 . - - 133
H 80 - 208 -
{ - - 353 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment q ~A- Y Force
Compressive Tensile
(kN.m) (kN) (kN (kN)
DL - 117 - 20
A LL - 16 - 4
WL - - 4 13
i DL - 215 - -
I LL 38 38 - -
WL - 9 - 15
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SP 43 (S & T):1987

TABLE 100 DESIGN FORCES

Span :120m
Frame spacing : 6.0m
Column height : 65m
Roof slopes 1 1:3,1:4,1:5
Support condition : Hinged
Wind/seismic zones T All
Design Ultimate Forces : 1 120m % 120m %
Section Designation Bending Moment Compressive Force Shear Force
" Hogging T S
(kN.m) (kN.m) (kN) (kN)
A - - 183 -
B 210 - 111 -
C 210 54 - 108
D 1 143 - 53
E - 165 - 25
F - 94 : - 8]
G 332 - - 138
H 127 - 213 -
1 - - 372 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment r —A - Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 127 - 14
A LL - 16 - 3
WL - - 1 17
DL - 231 - -
I LL - 39 - -
WL - 8 - 18
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TABLE 101 DESIGN FORCES

E £
0 F F
Span 12.0m ) : :G ca -+
Frame spacing 6.0m
Column height 9.5m €
Roof slopes 1:3,1:4,1:5 :
Support condition : Hinged
Wind/seismic zones : Al al 4 At
Design Ultimate Forces ! 12.0m ! 12.0m %
Section Designation Bending Moment Compressive Force Shear Force.
" Hogging T Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 229 -
B 287 - 139 -
c 287 138 - 121
D - 199 - n
E - 214 - 47
F 16 132 - 103
G 465 - - 168
H 255 - 277 -
1 - - 467 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ‘ A - Force
Compressive Tensile
(kN.m) (kN) (kNj (kN)
DL - 174 - 8
A LL - 15 - 2
WL - 9 - 16
DL - 308 - -
I LL - 40 - -
WL - 5 - 25
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TABLE 102 DESIGN FORCES

Span :12.0m
Frame spacing :120m
Column height : 50m
Roof slopes 1 1:3,1:4,1:5
Support condition : Hinged
Wind/seismic zones : Al | 12-0m | 12.0m |
Design Ultimate Forces '
Section Designation Bending Moment Compressive Force Shear Force
o U
( )
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - -~ 267 -
B 315 - 172 -
C 315 73 - 183
D 13 229 - 87
E - 265 - 38
F 6 147 : - 132
G 541 14 - 228
H 160 - 320 -
I - - 580 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to . Moment c A — Force
Compressive Tensile
(kN.m) (kN) (kN} (kN)
DL - 169 - 30
A LL - 32 - 8
WL - - 8 26
DL - 332 - - —
I LL - 76 - -
WL - 18 - 29
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TABLE 103 DESIGN FORCES

Span 120m
Frame spacing ¢ 12.0m
Column height 6.5m
Roof slopes t1:3,1:4,1:5
Support condition : Hinged
Wind/seismic zones DAl 1 12.0m | 120m I
Design Ultimate Forces ‘ ' o
Section Designation Bending Moment Compressive Force Shear Force
A
{ Hogging Saggingj ’
(kN.m) (kN.m) (kN) (kN)
A - - 274 -
B 356 - 177 -
C 356 139 - 181
D 24 255 - 89
E - 288 - 52
F 10 _ 168 - 141
G 572 - 9 - 236
H 255 - 329 -
I - - 603 -
Foundation Forces at Service Load Stage :
@ion Designation Fforces Bending Axial Force Shear
Due to Moment AN — Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 180 - 25
A LL - 31 - 5
WL - - 1 35
DL - 352 - -
I LL - 78 - -
WL - 16 - 36
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TABLE 104 DESIGN FORCES 0 £ . . £ °
3 8¢ £ L
Span :12.0m ’ " *
Frame spacing :120m
Column height :95m 5
Roof slopes 1 1:3,1:4,1:5
Support condition : Hinged
Wind/seismic zones :All " 'S ‘.'A—"
| 120m | 12.0m i
Design Ultimate Forces : ' i A
Section Designation Bending Moment Compressive Force Shear Force
A\
! Hogging Sagging K
(kN.m) (kN.m) (kN) (kN)
A - - 320 -
B 511 - 218 -
c 511 311 - 192
D 42 326 - 120
E - 349 - 83
F 52 234 _ - 166
G 765 43 ‘ - 271
H 512 - 399 -
I - - 706 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment . A N Force
Compressive Tensile
(kN.m) {kN) (kN) (kN)
DL - 228 - 12
A LL - 30 - 3
WL - 19 - 51
DL - 438 - -
1 LL - 80 - -
WL - 9 - 40
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TABLE 105 DESIGN FORCES

Span : 180m
Frame spacing : 6.0m
Column height : 6.5m -t
Roof slopes :1:3,1:4,1:5 _E,l
Support condition : Hinged -‘
Wind /seismic zones : Al : | ‘som : wom | T
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
A
‘ Hogging Saggingﬁl .
{kN.m) (kN.m) (kN) (kN)
A -~ - 274 -
B 443 - 178 -
C 443 1 - 176
D - 296 - 84
E ~ 354 - 28
F - 19 , - 119
G 742 - - él 1
H 141 - 346 \—
I - - 558 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment c A - Force
Compressive Tensile )
(kN.m) (kN (kN) (kN)
DL - 183 - 38
A LL - 24 - 7
WL - - 8 17
DL - 340 - -
1 LL - 56 - -
WL - 14 - 19
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TABLE 106 DESIGN FORCES

Span © 18.0m
Frame spacing 6.0 m
Column height 9.5m
Roof slopes 1:3,1:4,1:5
Support condition ! Hinged
Wind/seismic zones DAl
Design Ultimate Forces + o o L
Section Designation Bending Moment Compressive Force Shear Force
A
© Hogging Sagging k
(kN.m) (kN.m) (kN) (kN)
A - - 309 -
B 498 - 194 -
C 498 90 - 185
D - 388 - 88
E - 437 - 45
F - 233 - 143
G 879 - - 242
H 294 - 398 -
I - - 643 - -
Foundation Forces at Service Load Stage :
Eection Designation Forces Bending Axial Force Shear
Due to Moment A ~ Force
: Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 225 - 23
A LL - 23 - 4
WL - - 1 25
DL - 409 - -
I LL - 58 - —
WL - 12 - 16
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TABLE 107 DESIGN FORCES

€ £
0 o~ 3 '3 0
Span : 180m ¢ GG c |
. 8 H L
Frame spacing 6.0m |
Column height 125 m s!
Roof stopes :1:3,1:4,1:5 -'Tl
Support condition : Hinged '
s Al I 3t
Wind/seismic zones : All | : !
Design Ultimate Forces -+ 8 om TL 1o *
Section Designation Bending Moment Compressive Force Shear Force
e - —
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 369 -
B 600 - 230 -
C 600 208 - 205
D — 502 - 109
E - 539 - 69
F 1 _ 295 - 174
G 1117 - - 285
H 452 - 491 —
7 - -~ 772 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ¢ A y Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 278 - 16
A LL - 22 - 2
WL - 8 - 34
DL - 514 - -
1 LL - 60 - -
WL - 9 - 34
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TABLE 108 DESIGN FORCES

Span :18.0m
Frame spacing ©12.0m
Column height 6.5m
Roof slopes ©1:3,1:4,1:5
Support condition ‘ Hinged
Wind/seismic zones T Al a '80m ! \
Design Ultimate Forces B o o
Section Designation Bending Moment Compressive Force Shear Force
A
' Hogging Sagging ?
(kN.m) (kN.m) (kN) (kNJ
A - - 396 -
B 681 - 256 -
C 681 112 - 275
D 22 479 - 131
E - 565 - 57
F 13 310 - 190
G 1179 36 - 334
H 282 - 472 -
I - - 851 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ( — A Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 247 - 55
A LL - 48 - 14
WL — - 16 33
DL -~ 483 - -
1 LL - 113 - -
WL - 28 - 39
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TABLE 109 DESIGN FORCES

Span :18.0m \
Frame spacing : 12.0m
Column height 95m £
Roof slopes :1:3,14,1:5 ®
Support condition : Hinged
Wind/seismic zones Al [ 8 om .-0m
Design Ultimate Forces Bl
Section Designation Bending Moment Compressive Force Shear Force
U Hogging Sagging !
(kN.m) (kN.m) (kN) (kN)
A - - 445 -
B 812 - 293 -
C 812 276 - 293
D 9 647 - 141
E - 651 — 77
F 7 395 - 234
G 1399 - - 390
H 548 - 573 -
1 - - 992 -
Foundatijon Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ( A - Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 298 - 33
A LL - 46 - 7
WL - - 2 51
DL - 592 - -
I LL - 118 - -
WL _ 23 - 53
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TABLE 110 DESIGN FORCES

Span :180m
Frame spacing 12.0m
Column height t125m
Roof slopes 1 1:3,1:4,1:5
Support condition : Hinged
Wind/seismic zones T Al wom | 180m |
Design Ultimate Forces ] ' N
Section Designation Bending Moment Compressive Force Shear Force
A
' Hogging Sagging A
(kN.m) (kN.m) (kN) (kN)
A - - 522 -
B 1026 - 353 -
c 1026 511 - 322
D -~ 829 - ' 178
E - 877 - 118
F 56 512 — 281
G 1810 - - 457
H 909 - 715 -
1 - - 1177 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment . —A 5 Force
Compressive Tensile
(kN.m) (kN) (kN) {kN)
DL : - 375 - 22
A LL - 44 - 4
WL - 17 . - 68
DL - 741 - -
1 LL - 121 - -
WL - 15 - 67
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TABLE 111 DESIGN FORCES

Span :240m
Frame spacing :6.0m
Column height 95 m
Roof slopes ©1:3,1:4,1:5
Support condition  Hinged
Wind/seismic zones Al
’ 24-0m l 24-0m !
Design Ultimate Forces : T J I
Section Designatioi Bending Moment Compressive Force Shear Force
r —N\- —
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 494 -
B 1021 - 326 -
C 1021 - - 304
D - 720 - 145
E — 848 - 54
F - ) 439 . - 213
G 1757 - - 371
H 294 - 669 -
I - - 993 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment A Force
(gp . ?
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 347 - 61
A LL - 32 - 8
WL - - 9 25
DL - 638 - -
1 LL - 76 - -
WL - 18 - 28
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TABLE 112 DESIGN FORCES
3 3
N - 0 /\ /\\D
Span 240m ¢ GG c . 1
Frame spacing 6.0 m 8 H
Column height 12.5m €
Roof slopes 13,14, 1:5 =
Support condition Hinged l l l
Wind/seismic zones All A8 I3 I‘- —
Design Ultimate Forces l 1e0m Ir 24:0m t
Section Designation Bending Moment Compressive Force ‘Shear Force
A .
) Hogging Sagging !
(kN.m) (kN.m) (kN) (kN)
A - — 550 -
B 1085 - 349 -
C 1085 40 - 319
D - 886 - 150
E - 999 - 77
F - 506 - 246
G 2014 - - 415
H 475 - 781 -
1 - - 1119 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ( A \ Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 403 — 43
A LL - 31 - 5
WL - - 2 33
DL - 742 - -
I LL - 78 - -
WL - 16 - 35
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TABLE - 113 DESIGN FORCES
y €
Span :240m 0 ) F £ 0
{‘rame spacing 12.0m . C G G c a—*
Column height 9.5m | —l
Roof slopes 1:3.1:4,1:5 §|
Support condition Hinged l l l l
A I A
Wind/seisimic zones o All . !
. J 24.0m 1 24-0m !
Design Ultimate Forces T T T
Section Designation Bending Moment Compressive Force Shear Force
c A )
Hogging Sagging
(kN.m) (kN.m) (kN . (kN)
A - — 662 -
B 1470 - 433 -
C 1470 130 - 438
D - 1069 - 209
E - 1246 - 82
F - 664 - 312
G 2574 - - 541
L d
H 587 - 852 —
! - - 1399 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment —A Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 435 - 81
A LL - 64 - 16
WL - — 18 49
DL - 839 - -
1 LL — 152 - —
WL - 36 - 56
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TABLE 114

Span : 24.0m 1/ ) NI .
8 H 8

Frame spacing : 12.0m |
|

T

4

Column height 125 m

Roof siopes : 1:3,1:4,1:5 ‘
Al ll
L

125m

Support condition : Hinged

240m 24-0m

Wind/seismic zones . Al I
T

Design Ultimate Forces

Section Designation Bending Moment Compressive Force Shear Force
N\
¢ Hogging Sagging ’
(kN.m) (EN.m) (kN) (kN)

4 _ - 771 -
B 1676 - 510 -
c 1676 339 - 487
D - 1441 - 231
E - 1587 - 129
F — 825 . R 389
G 3177 - - 650
H 954 - 1068 -
I —_ _

1678 -

Foundatjon Forces at Service Load Stage :

Section Designation Forces Bending Axial Force Shear
Due to Moment C — N — Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 540 - 58
A LL - 61 - 10
WL - - 3 67
DL — 1054 - -
1 LL - 157 - -
wr — 30 — 70
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TABLE 115 DESIGN FORCES

Span :9.0m
Frame spacing : 60m
Column height :50m’
Roof slopes 0 1:3,1:4,1:5
Support condition : Hinged
Wind /seismic zones : Al i 2.0m | a0m | 3.0m l
i
Design Ultimate Forces ' '
Section Designation Bending Moment Compressive Force Shear Force
A
* Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 116 -
B 100 - 69 -
c 100 32 - 73
D 2 76 - 35
E - 89 ) - 18
F 3 .50 : - 53
G 154 — - 90
H 9 - 200 -
I - - 229 -
J 161 - - 90
K - 46 - - 48
L - 61 - 16
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear ‘
Due to Moment — A 5 Force
Compressive Tensile
(kN.m) (kN) (kN) tkN}
DL - 78 - 9
A LL - 12 - 8
WL - - 2 11
DL - 138 - 1
I LL — 27 - -
WL ) - 11 - 12
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TABLE 116 DESIGN FORCES

Span 9.0m
Frame spacing 6.0m
Column height 6.5m
£
Roof slopes :1:3,1:4,1:5 <)
Support condition : Hinged
Wind/seismic zones . All
( 9.0m [ $o0m i__
Design Ultimate Forces ! 1 t
Section Designation Bending Moment Compressive Force Shear Force
A
—
Hogging Saggin?
(kN.m) (kN.m) (kN) (kN)
A - - 112 -
B 116 - 73 -
c 116 56 - 72
D 5 84 - 39
E - 96 - 23
F 10 58 - 55
G 175 - - 93
H 101 - 115 -
y - - 238 -
J 182 - - 93
K 4 54 - 52
L - 62 - 22
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Du
e to Moment — - _A ' Force
Compressive Tensile
(kN.m) (kN) (kNJ
DL - 86 6
A LL - 12 1
WL - 1 14
DL - 148 1
I LL - 28 —
WL - 11 14
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TABLE 117 DESIGN FORCES

Span

Frame spacing
Column height
Roof slopes
Support condition
Wind/seismic zones

Design Ultimate Forces

9.0m
:120m
5.0m
:1:3,1:4,1:5
: Hinged
1 All

Section Designation

Bending Moment
_A

Comipressive Force

Shear Force

ﬁHogging Sagging K
(kN.m) (kN.m) (kN) (kN)
A - - 182 -
B 174 - 115 -
C 174 75 - 126
D 13 140 - 61
E 4 161 - 37
F 12 89 - 94
G 272 21 - 159
H 134 - 199 -
I- - - 383 -
J 288 21 - 159
K 7 " 86 - - 85
L - 109 - 32
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
D‘ue to Moment A — Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 115 - 13
A LL - 24 - 4
WL - - 4 22
DL - 216 - i
I LL - 55 - 1
WL - 23 - 24
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TABLE 118 DESIGN FORCES
€ L 1
P e N . P N G S0 -
Span : 90m C G J J C
. B H H 8
Frame spacing 12.0m
Column height : 6.5m l l ‘ ‘ £
-
Roof slopes 11:3,1:4,1:5
Support condition  Hinged ‘l ‘l ll l‘ _L
Wind/seismic zones DALl ! Som : % $em % som #
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
¢ & 2]
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 189 -
B 210 - . 122 -
C 210 123 - 125
D 19 } 154 - 69
E - 173 - 46
F 26 106 - 98
G 310 17 - 163
H 204 - 200 -
1 - - 395 -
J 328 i8 - 163
K 12 102 - . 93
L 3 110 - 43
Foundation Forcec at Service Laoad Stace
Foundation Forces at Service Load Stage
Section Designation Forces Bending Axial Force Shear
Due to Moment ( A Y Force
Compressive Tensile
(eN.m) (kn) (kN) (kN
DL - 124 - 9
A LL - 23 - 2
WL - 3 - 29
DL - 131 - 1
I LL - 55 - -
WL - 22 - 29

L
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TABLE 119 DESIGN FORCES

Span $120m
Frame spacing 6.0m I3 L E
D F [3 K £ ]
Column height 5.0m c G J : [ c
Roof clonec © 1.2 1.4 1.8 e " E‘
NOOI 5:0pCSs c L., 10T, 1.0 o
wi
Support condition : Hinged ‘l 1 1 J}‘ __;_
Wind/seismic zones AN | 12.0m | \2.0m : 12.00 |
Design Ultimate Forces 4
Section Designation Bending Moment Compressive Force Shear Force
C —N IR
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A — - 178 -
B 197 - 110 -
c 197 i2 - 112
D - 124 - 55
E - 155 - 20
F - 87 - - 73
G 288 - - 129
H 12 - 298 —
I - - 338 -
J 287 - - 129
K - 81 - - 66
L - 199 - 15
Foundatijon Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment A Force
C )
Compressive Tensile
{kN.m) fkN) (kN) (kN)
DL - 119 — 22
A LL - 16 - 4
WL - - 5 11
DL - 207 - -
I LL - 36 : -~ -
WL - 16 - 14
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TABLE 120 DESIGN I'ORCES

Span $12.0m
Frame spacing :6.0m
Column height : 6.5m
Roof slopes :1:3,1:4, 125
Support condition : Hinged
Wind /seismic zones D All
Design Ultimate Forces l‘ 2 J‘ Hon : — '
Section Designation Bending /Z\Woment Compressive Force Shear Force
‘ Hogging Sagging—)
(kN.m) (kN.m) (kN) (kN)
A - - 186 -
B 206 - 110 -
C 206 40 - 111
D - 142 - 54
E - 171 - 24
F - 96 - 78
G 304 - - 135
H 115 - 175 -
1 - - 353 -
J 316 - - 135
K - 89 - 71
L - 123 - 21
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment A Force
¢ Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 129 - 15
A LL - 16 - 3
WL - - 3 14
DL - 222 - 1
I LL - 36 - -
WL - 15 - 16
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TABLE 121 DESIGN FORCES

Span :12.0m
Frame spacing 6.0m
Column height 95m
Roof slopes 1 1:3,1:4,1:5
Support condition : Hinged
Wind/seismic zones Al
i 12.0m 1 12:0m 1 12.0m e
Design Ultimate Forces o T r ’
Section Designation Bending Moment Compressive Force Shear Force
¢ Y
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - — 234 -
B 259 - 136 -
C 259 102 — 125
D - 202 - 69
E - 228 - 38
F 7 ] 135 . - 99
G 415 — - 163
H 206 - 205 -
I - — 438 -
J 423 — . - 163
K - 118 - — 991
L - 143 - 35
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment A Force
C ; ]
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 176 - 9
A LL - 15 - 2
WL - 4 - 21
DL - 293 - 1
I LL - 37 - -
WL - 14 - 21
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TABLE 122 DESIGN FORCES
Span 120m
Frame spacing 12.0m 0 /E\ F " /L\K F /E\u
Column height S0m ,K z > \:‘V N‘ﬂ —T
E
Roof slopes 1:3,1:4,1:5 o
Support condition Hinged A 'l ’l l‘ —;—
Wind/seismic zones DAl ! 12.0m } 12.0m } 120m
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
e
" Hogging Saggingﬁ
(kN.m) (kN.m) (kN) (kN)
A - - 273 -
B 319 - 173 -
c 319 60 - 187
D 10 225 - 92
E - 273 - 41
F 6 149 - 126
G 496 15 - 222
H i65 - 160 -
I - - 551 -
J 494 15 - 222
K 6 142 = 114
L - 204 - 30
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment ( - Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 173 - 33
A LL - 32 - 8
WL - - 10 22
DL - 318 - 1
I LL - 72 - 1
WL - 31 - 28

—
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TABLE 123 DESIGN FORCES
Span :12.0m € L £
. /\ X X 0
Frame spacing :12.0m [4 GJ J6 c \
8 H H 8
Column height 6.5 m [ T T 1 EI
Roof slopes :1:3,1:4,1:5 -
Support condition : Hinged ‘1 1 ll l‘_}.
]
Wind /seismic zones T All % 12.0m i 12-0m 1 120m !
1 i .
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
A
£ 0
Hogging Sagging ‘
(kN.m) (kN.m) (kN) (kN)
A - - 281 -
B 342 - 175 -
C 342 113 - 186
D 12 255 - 90
E - 300 - 49
F 11 168 - 134
G 520 11 - 230
H 130 - 293 -
I - - 569 -
J 547 12 - 230
K 6 159 - - 122
L - 210 - 42
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment c - -~ Force
Compressive Tensile
(kN.m) (kN} (kN) (kN)
DL - 183 - 22
A LL - 32 - 6
WL - - 6 29
DL - 336 - 2
1 LL - 73 - 1
WL - 30 - 32
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TABLE 124 DESIGN FORCES

€ L €
C 2 L 8J) J 6 . 2 c -1
Span - 112.0m s " &
Frame spacing $12.0m
_ Column height P12.5m 5
Roof slopes 11:3,1:4,1:5 "
Support condition * Hinged
Wind/seismic zones T All al IJ, “ A —
Design Ultimate Forces |- 12.0m } 120m } 12.0m 1
Section Designation Bending Moment Compressive Force Shear Force
) Hogging — Sag;gingﬁ7
(kN.m) (kN.m) {kN) (kN)
A - - 319 -
B 445 - 209 -
C 445 240 - 199
D 8 335 - 114
E - 374 - 66
F 41 230 - 158
G 680 - - 263
H 420 - 323 -
I - - 651 -
J 709 - - 263
K 25 212 Iy 150
L - 232 - 61
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment c N Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 232 - 13
A LL - 31 - 3
WL - 8 - 42
DL - 413 - 2
I LL - 74 - 1
WL - 29 - 41
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TABLE 125 DESIGN FORCES

Span :18.0m

Frame spacing : 6.0m

Column height : 6.5m

Roof slopes :1:3,1:4,1:5

Support condition . Hinged

Wind/seismic zones ¢ All l 18:0m 71 180 m j[ a0m ,T

Design Ultimate Forces

Section Designation * Bending/ﬁloment Compressive Force Shear Force
‘ Hogging Sagging ’
(kN.m) (kN.m) (kN) (kN)
A - - 280 -
B 469 - 225 -
c 469 - - 180
D - 286 - 89
E - 359 - 27
F - 201 ' - 113
G 680 - - 205
H 164 - 443 -
I - - _ 538 -
J 671 - ; - 205
K - 184 * - 104
L - 279 - 20
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Pueto Moment hCompressive " Tensil? Foree
(kN.m) (kN) (kN) (kN)
DL - 187 - 42
A LL - 25 - 8
WL - - 9 14
DL - 329 - -
I LL - 54 - -
WL - 23 - 20
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TABLE 126 DESIGN FORCES

Span :18.0m
.Frame spacing P 6.0m

Column height 1 95m

Roof slopes 11:3,1:4,1:5

Support condition : Hinged

Wind/seismic zones T All A 180m ' 140m ! 140m '

Design Ultimate Forces

Section Designation Bending Moment Compressive Force Shear Force
A
‘ Hogging Sagging A .
(kN.m)  (kN.m) (kN) (kN)
A - - 316 -
B 495 - 195 , -
c 495 58 - 191
D - 387 - 92
E - 457 - 39
F - 245 : - 137
G 798 - - 235
H 244 - 306 -
1 - - 608 -
J 809 : - - 255
K - 218 = 122
L - 317 - 33

Foundation Forces at Service Load Stage :

Section Designation Forces Bending Axial Force Shear
Due to Moment f A - Force
Compressive Tensile

(kN.m) (kN) (kN) (kN)

DL - 224 - 26

A LL - 24 - 4

WL - - 5 21

DL - 390 - 2

I LL - 55 - 1

WL - 23 - 25
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Span 18.0m 0 £ X « . 0
. [ GJ 16 c
Frame spacing 6.0m - " “ 8 —‘!"
Column height 125m l l I El
Roof slopes 1:3,1:4,1:5 o
Support condition : Hinged ‘ ] l
A0 !0 19 DA i
Wind/seismi :
ind/seismic zones All | wom | wom | wom |
Design Ultimate Forces T ! ! i
Section Designation Bending Moment Compressive Force Shear Fi orce
e N —A )
Hogging Sagging
{kN.m) {kN.m} (kN) (kN)
A - - 377 -
B 564 - 228 -
c 564 144 - 212
D - 512 - 108
E - 577 - 56
F - 316 - 166
G 999 B - - 277
H 380 - 469 -
I - - 722 -
J 1010 - - 277
r LYY - 1 A7
n - 404 - 147
L - 360 - 49
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment p A \ Force
" Compressive Tensile
(kN.m) (kN) (kN) (kN}
DL - 283 - 18
A LL - 23 - 3
WL - 2 - 27
DL - 487 - 2
I LL - 55 - 1
WL - - 22 - 28
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TABLE 128 DESIGN FORCES

Span :18.0m
Frame spacing :12.0m
Column height : 65m
Roof slopes 11:3,1:4,1:5
Support condition : Hinged
Wind/seismic zones DAl ‘L Bom 11 180m ! !
Design Ultimate Forces
Section Designation A Bending Moment Compressive Force Shear Force
* Hogging ~ Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 406 -
B 708 - 348 -
C 708 90 - 282
D 24 465 - 138
E - 575 - 56
F 14 319 - 180
G 1079 36 - 324
H 320 — 434 _
I - - 813 -
J 1063 35 - 324
K 13 303 - 164
L - 444 - 36
"Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment , A N Force
Compressive Tensile
(kN.m) (kN} (kN) (kN)
DL - 252 - 60
A LL - 49 — 15
WL - - 18 29
DL - 466 - 3
I LL - 108 - 1
WL - 47 - 40
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TABLE 129 DESIGN FORCES

Span 0 18.0m
Frame spacing :12.0m
Column height 95 m
Roof slopes 1 1:3,1:4,1:5
Support condition : Hinged
{ 180m | 180m L WO0m |
Wind/seismic zones : All t t t
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
¢ 2}
Hogging Sagging :
(kN.m) (kN.m) (kN) (kN)
A - - * 456 _
B 786 - 291 -
C 786 217 - 303
D - 649 ~ 146
E - 752 ~ 70
F 4 404 - 222
G 1288 - -~ 379
H 492 - 484 _
1 - - 932 -
J 1329 - -~ 379
X - 372 ) - 198
L - 511 - 64
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment A Force
{ R}
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 304 - 36
A LL - 47 — 8
WL - - 9 42
DL - 562 - 3
1 LL - 110 - 1
WL - 46 - 47
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TABLE 130 DESIGN FORCES

Span :18.0m
Frame spacing :12.0m
Column height :125m
Roof slopes : 1:3,1:4,1:5
Support condition : Hinged
Wind/seismic zones : All 4 18:0 m JJI 180 m ! l
Design Ultimate Forces
Section Designation Bendingxwoment Compressive Force Shear Force
¢ Hogging Saggingﬁ
(kN.m) (kN.m) (kN) (kN)
A - - 536 -
B 929 - 346 -
C 929 386 - 334
D - 851 - 174
E - 945 - 95
F 29 528 - 267
G 1617 - - 443
H 754 - 553 -
1 - - 1094 -
J 1667 - - 443
K 3 461 z 240
L - 571 - 92
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear o
Due to Moment ‘ A Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 383 - 25
A LL - 46 - 5
WL - 4 - 56
DL - 696 - 4
I LL - 111 - 1
WL - 44 - 56
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TABLE 131 DESIGN FORCES

Span 9.0m
Frame spacing 6.0m
Column height S50m
Roof slopes :1:3,1:4,1:5
Support condition : Hinged
Wind /seismic zones : All
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
C _N__ —
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 116 -
B 99 - 69 -
C 99 26 - 73
D - 74 - 35
E - 87 - 18
F - 49 - 52
G 153 - - 90
H 63 - 180 -
I - - 231 -
J 161 - - 920
K 1 44 - 48
L - 63 - 16
M 1 47 - 46
N 150 1 - - 81
0 - - 186 -
P - - 215 -
l‘'oundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment A Force
(g -
Compressive
(kN.m) (kN) (kN)
DL - 79 9
A LL - 12 2
wL - - 10
DL - 139 -
I LL - 28 -
WL - 11 11
DL -~ 132 -
P LL - 26 -
WL - 18 10
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TABLE 132 DESIGN FORCES

Span 9.0m
Frame spacing 6.0 m
Column height 6.5m
Roof slopes $1:3,1:4,1:5
Support condition : Hinged
Wind/seismic zones : Al
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
C A— b}
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 122 -
B 109 - 71 -
c 109 47 - 72
D 1 83 - 38
E - 94 - 22
F 7 56 - 55
G 163 - - 93
H 90 - 115 -
I - - 241 -
J 180 - - 93
K 2 51 - 51
L - 65 - 22
M 2 54 -, 50
N 168 - - 84
(4] 84 - 179 -
P - - 222 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment p Force
Compressive
(kN.m) (kN) (kN)
DL - 86 6
A LL - 12 1
WL - - 13
DL - 150 -
I LL - 26 -
WL - 10 12
DL - 141 -
P LL - 26 -
WL - 18 12
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TABLE 133 DESIGN FORCES

Span : 90m
Frame spacing :12.0m
Column height D 50m
Roof slopes $1:3,1:4,1:5
Support condition . Hinged
Wind /seismic zones T All

Design Ultimate Forces

Section Designation Bending Moment Compressive Force Shear Force
A
¢ Hogging Sagging K i
(kN.m) (kN.m) (kN) (kNJ
A - - 182 -
B 169 - 114 -
C 169 64 - 126
D 9 137 . - 61
FE 159 - 36
F 8 88 - 94
G 270 21 - 159
H 7 ' - 355 -
1 - - 387 -
J 287 21 - 159
K 83 - 84
L 111 - 32
M 7 85 - 82
N 270 21 ) - 142
o 104 - 207 -~
P - - 357 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment Force
Compressive W
(kN.m) (kN) (kN} (kN)
DL - 116 - 14
A LL - 24 - 4
WL - - 5 20
DL - 220 - -
I LL - 56 - -
wL - 21 - 21
DL - 207 - -
P LL - 51 - —~
wi. - 36 - 19
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TABLE 134 DESIGN FORCES

Span 90m
Frame spacing ©12.0m
Column height . 6.5m
Roof slopes 11:3,1:4,1:5
Support condition : Hinged
. L [ %0m | som | $0m 1. 90w !
Wind /seismic zones Al T — t : .
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
g K A R
Hogging Sagging
(kN.m) (kN.m) kN) (kN)
A - - 189 -
B 194 - 119 -
C 194 103 - 125
D 10 152 - 67
E - 170 - 44
F 21 102 - 98
G 288 117 ) - 164
H 180 - 199 -
Ji - - 400 -
J 322 18 - 164
K 8 97 - 91
L 2 113 - 43
M 01 99 - 89
N 305 20 - 149
o 170 - 311 -
P — - 366 -
IFoundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment A Force
’ 4 )
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 124 -
A LL - 23 - 3
WL - 1 - 26
DL - 233 - —
T LL - 56 - —
WL - 20 - 25
DL - 216 - _
P LL - S1 - -
WL - 37 - 23
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TABLE 135 DESIGN FORCES

Span :12.0m
I'rame spacing 6.0 m
Coiumn height 5.0m
Roof slopes $1:3,1:4,1:5
Support condition : Hinged
Wind /scismic zones DAl ) 120m ! 120 m J‘ 120m 120m l
Design Ultimate JForces
Sc?ti(m Designation Bending Moment Com pressive Force - Shear Force
¢ ade =)
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - 180 -
B 204 111 -
C 204 5 - 113
D - 120 - 56
I i 153 - 20
3 89 - 71
G 283 - - 128
1 95 273 -
1/ - 340 -
J 290 - - 128
K - 77 - 66
L - 119 - 15
M — 82 - - 64
N 273 - - 118
0 - - 284 -
P — - 324 —
I'oundation Forces at Service Load Stage :
Section Designation Forces Bending Axigl Force Shear
Due to Moment A Force
' —
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 120 - 23
A LL - 17 - 5
WL - - 6 10
DL - 208 - 2
I LL - 36 - -
WL - 115 - 3
DL - 201 - -
P LL - 34 - —
WL - 23 - 10
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TABLE 136 DESIGN FORCES

Span :12.0m
Frame spacing D 6.0m
Column height : 6.5m T
E
Roof slopes ©1:3,1:4,1:5 <
Support qondition : Hinged -l_
Wind/seismic zones T All 4 120m ! 120m ; 120m i
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
A
i Hogging Sagging ’
(kN.m) (kN.m) (kN) (kN)
A — - 187 -
B 206 - 110 -
C 206 30 - 112
D - 139 - 55
E - 169 - 24
F - 96 - 77
G 302 - - 134
H 114 - 277 -
I - - 356 -
J 317 . - - 134
K - 85 - 71
L - 126 - 22
M - 92 - 68
N 294 - - 121
0 92 - 274 -
P - - 335 -
Foundatjon Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment _A Force
f Compressive
(kN.m) (kN) (kN)
DL - 130 16
A LL - 16 3
WL ~ - 13
DL - 223 1
1 LL -~ 37 -
WL - 14 14
DL ~ 213 -
P LL -~ 34 -
WL - 23 12
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TABLE 137 DESIGN FORCES

Span :12.0m
Frame spacing 6.0m
Column height 95 m
Roof stopes 11:3,1:4,1:5
Support condition : Hinged
Wind /seismic zones :All i] 120m 12.0m ! 12.0m 12.0m 1
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
/\
-
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 234 -
B 242 - 133 -
C 242 81 - 125
D - 199 - 67
E - 225 - .33
F 3 130 - 98
G 392 - - 164
H 183 ' - 206 -
I - — 443 ~
J 421 - - 164
K - 112 - 91
L - 152 - 37
M - 123 - 86
N 384 - - 147
o 175 - 319 -
P - - 409 —
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to - Momens c A Force
Compressive Tensile
(kN.m) (kN) (kN) (kN)
DL - 176 - 9
A LL - 15 - 2
WL - 2 - 19
DL - 296 - 1
I LL - 38 - -
WL - 13 - 17
DL - 271 - -
P LL - 34 - -
WL - 24 - 17
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TABLE 138 DESIGN I'ORCES

Span $12.0m
Frame spacing D 12.0m
Column height : 5.0m
Roof slopes $1:3,1:4,1:5
Support condition * Hinged
Wind/seismic zones T Al ! 20m ﬁL 20m ! 20m *!— 20m 4‘!
Design Ultimate Forces
S(Lt;);l_)cvzg;at;(in;i - Bending Moment < '();npr('ssi ve Force Shear Force
A
— )
Hogging Sagging .
(kN.m) (kN.m) (kN) (kN
A —- - 276 -
B 327 - 174 _
c 327 48 - 189
D 11 218 - 93
E - 269 - 41
F 6 152 - 124
G 489 15 - Co- 220
H 22 - 496 -
I - - 555 -
J 497 15 ' - 220
K 6 136 - 113
L - 203 - 30
M 6 143 .= 110
N 471 15 - 199
0 - - 479 —
P — - 524 -
Foundatijon Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment A Force
» " )
Compressive Tensile
(kN.m) (kN) (kN} (kN
DL - 174 - 34
A LL - 33 - 9
WL - - 11 21
DL - 320 - 2
I LL - 73 - -
WL - 29 - 26
DL - 306 - -
P LL - 68 - -
WL - 46 - 21
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TABLE 139 DESIGN FORCES

Span :12.0m
Frame spacing :120m
Column height 6.5m
Roof slopes :1:3,1:4,1:5
Support condition : Hinged
Wind/seismic zones . All ¥ 120m 120m % 120m 120m #
Design Ultimate Forces
Section Designation Bending Moment Compressive Force Shear Force
A
ﬁHogging ' Sagging ’
(kN.m) (kN.m) (kN) (kN)
A - - 282 -
B 338 - 175 -
C 338 94 - 187
D 6 250 - 91
E - 296 - 48
F 5 166 - 133
G 520 11 - 229
H 194 ' - 287 -
I -- - 574 -
J 547 11 - 229
- K 6 152 - 121
L - 216 - 42
M 5 160 - 117
N 510 14 * - 206
0 185 - 458 -
P - - 535 -
Foundation Forces at Service Load Stage :
Section Designation Forces Bending Axial Force Shear
Due to Moment c A ) Force
Compressive Tensile
(kN.m) (kN} (kN} (kN)
DL - 184 - 23
A LL - 32 - 6
WL - - 7 26
DL - 338 - 1
I LL - 74 - -
WL - 29 - 28
DL - 300 - -
P LL - 68 - -
WL - 47 - 25
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TABLE 140 DESIGN FORCES

Span 112.0m 0 S ¢

Frame spacing :12.0m [ o

Column height : 95m

Roof slopes :1:3,1:4,1:5

Support condition : Hinged Al

Wind/seismic zones : All 1 nom | 1zom ! 120m l 12.0m !

Section Designation Bending Moment Compressive Force Shear Force
'y —A- R}
Hogging Sagging
(kN.m) (kN.m) (kN) (kN)
A - - 327 -
B 409 - 203 -
c 409 197 - 1%%
D - 330 - 109
E - 368 - 62
F 31 221 - 146
G 636 - , - 263
H 369 - 324 _
I - - 667 -
J 699 - - 263
K 14 200 - 148
L - 242 - 68
M 13 210 = 142
N 649 - ~ 240
o 354 - 503 -
P - - 610 -

Foundation Forces at Service Load Stage :

Section Designation Forces Bending Axial Force Shear
Due to Moment ( A - Force
Compressive Tensile
(kN.mj (kN) (kN) (kN)
DL - 232 - 13
A LL - 31 - 3
WL - 4 - 37
DL - 417 - 1
I LL - 75 - -
WL - 26 - 35
DL - 387 - -
P LL - 68 - -
WL - 49 - 33
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(a) For Gable Frames with Fixed Bases

TABLE 141 LOCATION OF JOINTS AND LIFTING POINTS DURING TRANSPORTATION

AND ERECTION (REFER FIG. 150)

Span Spacing Column Slope a b
Height
(m) {mj {m) 1IN (mm) (mm)
9 6 5.0 3 1436 1760
9 6 5.0 4 1403 1720
9 6 5.0 5 1388 1700
9 6 6.5 3 1452 1950
9 6 6.5 4 1419 1950
9 6 6.5 5 1403 1980
9 12 5.0 3 1468 2140
9 12 5.0 4 1434 " 2180
9 12 5.0 5 1419 2250
9 12 6.5 3 1468 2140
9 12 6.5 4 1434 2180
9 12 6.5 5 1419 2250
12 6 5.0 3 1942 2690
12 6 5.0 4 1898 2720
12 6 5.0 5 1877 2790
12 6 6.5 3 1942 2690
12 6 6.5 4 1898 2720
12 6 6.5 5 1877 2790
12 6 9.5 3 1942 2690
12 6 9.5 4 1898 2720
12 6 9.5 5 1877 2790
12 12 5.0 3 1942 2690
12 12 5.0 4 1898 2720
12 12 5.0 5 1877 2790
12 12 6.5 3 1942 2690
12 12 6.5 4 1898 2720
12 12 6.5 5 1877 2790
12 12 9.5 3 1942 2690
12 12 9.5 4 1898 2720
12 12 9.5 5 1877 2790
18 6 6.5 3 2923 4170
18 6 6.5 4 2857 4270
18 6 6.5 5 2826 4420
18 6 9.5 3 2923 4170
18 6 9.5 4 2857 4270
18 6 9.5 5 2826 4420
Note — Distances 2 and b are same in single bay and multi-bay frames. (Continued)
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TABLE 141 LOCATION OF JOINTS AND LIFTING POINTS DURING TRANSPORTATION
AND ERECTION (REFER FIG. 150) — Contd

Span Spacing Column Slope a b
Height

(m) (m) (m) 1IN (mm) (mm)
18 6 12.5 3 2923 4170
18 6 12.5 4 2857 4270
18 12.5 5 2826 4420
18 12 6.5 3 2923 4170
18 12 6.5 4 2857 4270
18 12 6.5 5 2826 4420
18 12 9.5 3 2923 4170
18 12 9.5 4 2857 4270
18 12 9.5 5 2826 4420
18 12 12.5 3 2923 4170
18 12 12.5 4 2857 4270
18 12 12.5 5 2826 4420
24 6 9.5 3 3903 5650
24 6 9.5 4 3815 5810
24 6 9.5 5 3774 6040
24 6 12.5 3 3903 5650
24 6 12.5 4 3815 5810
24 6 12.5 5 3774 6040
24 12 9.5 3 3903 5650
24 12 9.5 4 3815 5810
24 12 9.5 5 3774 6040
24 12 12.5 3 3903 5650
24 12 12,5 4 3815 5810
24 12 12.5 5 3774 6040
30 6 9.5 3 4852 6750
30 6 9.5 4 4743 6890
30 6 9.5 5 4692 7110
30 6 12.5 3 4852 6750
30 6 12.5 4 4743 6890
30 6 12.5 5 4692 7110
30 12 9.5 3 4852 6750
30 12 9.5 4 4743 6890
30 12 9.5 5 4692 7110
30 12 12.5 3 4852 6750
30 12 12.5 4 4743 6890
30 12 12.5 5 4692 7110

Note — Distances a and b are same in single bay and multi-bay frames. (Continued)
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TABLE 141 LOCATION OF JOINTS AND LIFTING POINTS DURING TRANSPORTATION

AND ERECTION (REFER FIG. 150) — Contd

(b) For Gable Frames with Hinged Bases

Span Spacing Column Slope a b
Height
(m) (m) (m) 1IN (mm) (mm)
,
9 6 5.0 3 1436 2430
9 6 5.0 4 1403 2570
9 6 5.0 5 1388 2740
9 6 6.5 3 1436 2430
9 6 6.5 4 1403 2570
9 6 6.5 5 1388 2740
9 12 5.0 3 1436 2430
9 12 5.0 4 1403 2570
9 12 5.0 S 1388 2740
9 12 6.5 3 1436 2430
9 12 6.5 4 1403 2570
9 12 6.5 5 1388 2740
12 6 5.0 3 1926 3010
12 6 5.0 4 1883 3130
12 6 5.0 5 1862 3290
13 6 6.5 3 1926 3010
12 6 6.5 4 1883 3130
12 6 6.5 5 1862 3290
12 6 9.5 3 1926 3340
12 6 9.5 4 1883 3560
12 6 9.5 5 1862 3810
12 12 5.0 3 1926 3340
12 12 5.0 4 1883 3560
12 12 5.0 5 1862 3810
12 12 6.5 3 1926 3340
12 12 6.5 4 1883 3560
12 12 6.5 5 1862 3810
12 12 9.5 3 1926 3340
12 12 9.5 4 1883 3560
12 12 9.5 5 1862 3810
18 6 6.5 3 2875 4280
18 6 6.5 4 2810 4430
18 6 6.5 5 2780 4620
18 6 9.5 3 2875 4450
18 6 9.5 4 2810 4640
18 6 9.5 5 2780 4880
Note — Distances @ and b are same in single bay and multi-bay frames. (Continued)
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TABLE 141 LOCATION OF JOINTS AND LIFTING POINTS DURING TRANSPORTATION
AND ERECTION (REFER FIG. 150) — Contd.

Span Spacing Column Slope a b
Height
m) (m) m) 1IN (mm) (mm)
18 6 12.5 3 2875 4780
18 6 125 4 2810 5060
18 6 12.5 5 2780 5400
18 12 6.5 3 2875 4450
18 12 6.5 4 2810 4640
18 12 6.5 5 2780 4880
18 12 9.5 3 2875 4780
18 12 9.5 4 2810 5060
18 12 9.5 5 2780 5040
18 12 12.5 3 2875 5280
18 12 12.5 4 2810 5700
18 12 125 5 2780 6180
24 6 9.5 3 3040 5740
24 6 9.5 4 3754 5950
24 6 9.5 5 3713 6230
24 6 12.5 3 3840 5910
24 6 12.5 4 3754 6160
24 6 12.5 5 3713 6490
24 12 9.5 3 3840 5910
24 12 9.5 4 3754 6160
24 12 9.5 5 3713 6490
24 12 12.5 3 " 3840 6410
24 12 125 4 3754 6800
24 12 12.5 5 3713 7270
30 6 9.5 3 4812 6870
30 6 9.5 4 4704 7060
30 6 9.5 5 4654 7330
30 6 12.5 3 4812 7210
30 6 12.5 4 4704 7480
30 6 12.5 5 4654 7850
30 12 9.5 3 4812 7210
30 12 9.5 4 4754 7480
30 12 9.5 5 4704 7850
30 12 12.5 3 4812 7210
30 12 12.5 4 4754 7480
30 12 12.5 5 4704 7850

Note — Distances ¢ and b are same in single bay and multi-ba_y frames.
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TABLE 142 DETAILS OF TYPE (1) JOINT IN THE RAFTER (REFER FIG. 152)

SI. Rafter Section MS Plate Size Digmeter of Number of MS Number of MS  Number of Rows a b ¢ d e
No MS Rods Rods in Each Rods in One
Width Depth Half Row
mm mm mm mm mm mm mm mm mm mm mm mm
1 200 400 200 x 380 x 6 16 2 2 30 40 70 50 100
2 250 500 250 x 420 x 8 18 3 2 35 45 80 60 100
3 300 600 300 x 520 x 10 18 3 3 40 45 80 60 100
4 400 800 400 x 620 x 12 22 12 4 3 50 60 80 60 120
5 400 1000 400 x 640 x 16 25 12 4 3 50 65 80 60 120
6 500 800 500 x 640 x 12 25 12 4 3 50 65 80 60 120
7 500 900 500 x 560 x 14 28 10 5 2 60 70 90 70 120
8 500 1000 500 x 780 x 16 32 9 3 3 70 80 100 80 120
9 500 1200 500 x 810 x 18 32 12 4 3 70 80 100 80 150
10 500 1500 500 x 870 x 25 36 12 4 3 75 90 105 85 150
11 600 1100 600 X 810 x 18 32 12 4 3 70 80 100 80 150
12 600 1200 600 x 870 x 18 36 12 4 3 75 90 105 85 150
13 600 1500 600 X 750 X 25 42 10 5 2 80 110 110 90 150
14 750 1100 750 x 970 x 18 42 9 3 3 80 110 110 90 150
15 750 1300 750 x 970 x 20 42 12 4 3 80 110 110 90 150
16 750 1500 750 X 970 x 25 42 12 4 3 80 110 110 90 150
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TABLE 143 ESTIMATION OF QUANTITIES

Frames with Hinged Bases
Bays Span Spacing Column Height Quantity of Concrete (m3 /m2) Quantity of Steel (kg/mz)
A A
In Frames In Purlines, et? Frames Purlins, etc.
- R}
Hysd Hysd P.S.Steel
(m) (m) (m)
3 12 6 9.5 0.1538 0.0327 13.810 4.444 -
12 12 5.0 0.0613 0.0688 5.039 5.396 2.153
12 12 6.5 0.0665 0.0717 5.669 5.625 2.273
12 12 9.5 0.0769 0.07748 7.882 6.079 2.514
18 6 6.5 0.1071 0.0250 8.883 3.472 -
18 6 9.5 0.1318 0.0268 11.571 3.694 -
18 6 12.5 0.0710 0.0240 15.605 3.917 -
18 12 6.5 0.0590 0.0652 5.556 5.108 2.022
18 12 9.5 0.0776 0.0690 8.776 5.412 2.182
18 12 12.5 0.1045 0.0729 10.546 5.716 2.343
4 9 5.0 0.0480 0.0285 7.958 3.953 -
9 6.5 0.0923 0.0300 9.199 4.120 -
9 12 5.0 0.0513 0.0741 4.604 5.810 2.306
9 12 6.5 0.0562 0.0770 5.313 6.039 2.426
12 6 5.0 0.0985 0.0270 7.823 3.781 -
12 6 6.5 0.1069 0.0281 8.837 3.906 -
12 6 9.5 0.1497 0.0301 13.132 4.156 -
12 12 5.0 0.0602 0.0659 4.679 5.168 2.033
12 12 6.5 0.0651 0.0681 5.797 5.339 2,123
12 12 9.5 0.0878 0.0724 8.319 5.681 2.304

{Continued)
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1S — Contd. F QUANTITIITIMATION OABLE 143 ES

T.
d Bases 1mes with Fixe Fra
2, . Py . .
) f Steel (kg/m”.  Quantity of — 23 m? of C°“°}ff_(f Quantity sht c Column Heigcing
i© Purlins, el Framarlines, etc In PUIn Frames
) — —
P.S.Steel sd Hy Hysd
m) (m)
- 39 ) 4.2: 18.90€0316 0. 0.1406 9.5
- 19 ! 4.6° 21.93%0350 0. 0.1573 12.5 6
2.589 33 3 6.1! 12.60¢784 0 0.0703 9.5 12
2.878 0 3 6.7( 16.50:0853 0 '0.0786 125 12
- 48 6 4.6 3.29.0346 0 0.0252 5.0
- 81 5 4.9 5.051,0375 0 0.0445 6.5
2.782 41 5 6.7 2.49:0859 0 0.0283 50 12
3.023 99 2 71 2.91:0918 0 0.0321 65 12
- 92 7 4.2 3.91),0315 0 0.0504 50 ¢
- 42 2 4.5 4.7210337 0 0.0672 6.5
- 49 9 5.0 7.13),0381 € 0.0672 9.5 ¢
2.545 78 8 6.2 2.78.0801 C 0.0252 5.0 12
2.726 22 0 6.6 3.66).0845 ( 0.2800 65 12
3.083 113 0 7.3 5.9H.0933 ( 0.0336 95 12
- 'S5 '8 3.3 8.02,0274 ( 0.0851 6.5
- )88 '8 4. 99.59.0303 { 0.0984 9.5
- 306 17 4.¢ 11.4.0332 ( 0.1118 125 6
2222 195 19 5.4 5.09.0701 ' 0.0426 65 12
2461 354 11 5. 6.70.0759 C 0.0492 9.5 12
2701 412 19 6.4 8.49,0817 0.0559 125 12

'Continued)
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12
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TABLE 143 ESTIMATION OF QUANTITIES - Contd

Frames with Fixed Bases

Bays Span Spacing Column Height Quantity of Concrete (m>/m?) Quantity of Steel (kg/mz)
( N— ) [ — A\ )
In Frames In Purlines, etc Frames Purlins, etc
N\
Hysd Hysd P.S.Steel |
(m) {m) (m)
2 24 6 9.5 0.1373 0.0273 12.385 3.743 -
24 6 12.5 0.1529 0.0295 16.351 3.993 -
24 12 9.5 0.0687 0.0698 17.880 5.577 2.226
24 12 12.5 0.0765 0.0742 9.578 5.818 2.406
3 9 5.0 0.0239 0.0306 3.265 4.198 -
9 6.5 0.0420 0.0326 4.574 4414 -
9 12 5.0 0.0269 0.0781 2.290 6.123 2.466
9 12 6.5 0.0303 0.0820 3.176 6.429 2,623
3 12 6 5.0 0.0483 0.0286 3.676 3.954 -
12 6 6.5 0.0533 0.0301 4481 4.125 -
12 6 9.5 0.0633 0.0330 6.292 4.458 -
12 12 5.0 0.0241 0.0742 2.789 5.815 2.306
12 12 6.5 0.0266 0.0772 2.847 6.046 2421
12 12 9.5 0.0316 0.0830 5.148 6.507 2.664
18 6 5.0 0.0819 0.0250 7.599 3.475 -
18 6 6.5 0.0937 0.0269 9.145 3.698 -
18 6 9.5 0.1056 0.0289 11.528 3.920 -
18 12 5.0 0.0409 0.0652 4.823 5.113 2.022
18 12 6.5 0.0469 0.0691 6.116 5418 2.182
18 12 9.5 0.0528 0.0730 8.163 5.724 2.341

{Continued)
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TABLE 143 ESTIMATION OF QUANTITIES — Contd

Frames with Fixed/Hinged Bases
Bays Span Spacing Column Height Quantity of Concrete (m3/m2) Quantity of S/tiel (kg/mz)
e
g \ y )
In Frames In Purlines, etc Frames : Purlins, etc
N\
s )
Hysd Hysd P.S.Steel
(m) (m) {(m)
4 9 6 0.0233 0.0287 3.153 3.968 -
9 6 6.5 0.0408 0.0301 4.296 4.134 -
9 12 0.0262 0.0742 2431 5.815 2.306
9 12 6.5 0.0294 0.0772 2.870 6.046 2424
12 6 ‘5.0 0.0472 0.0271 3.490 3.788 -
12 6.5 0.0519 0.0282 4410 3.913 -
12 6 9.5 0.0613 0.0304 6.003 4.163 -
12 12 5.0 0.0236 0.0713 2.701 5.583 2.184
12 12 6.5 0.0260 0.0735 3.184 5.7157 2.274
12 12 9.5 0.0307 0.0779 3.906 6.102 2.455
1 9 6 5.0 0.1007 0.0483 19.611 6.315 -
9 6.5 0.1096 0.0541 12.519 6.981 -
9 12 5.0 0.0611 0.1160 6.546 9.102 3.954
9 12 65 0.0688 0.1276 7.056 10.019 4426
12 6 5.0 0.1154 0.0398 9.514 5.278 -
12 6.5 0.1290 0.0440 11.792 5.778 -
12 6 9.5 0.1868 0.0525 21.375 6.674 -
12 12 5.0 0.0700 0.0971 6.104 7.625 3.264
12 12 6.5 0.0778 0.0105 7.257 8.313 3.625
12 12 9.5 0.1088 0.1231 11.236 9.681 4.347

(Continued)
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d ITIES — ContN OF QUANT ESTIMATIO! TABLE 143
[Fixed Bases s with Hinged, Frame
sel (kg/m2) Quantity of St %) ‘oncrete (m°> /n Quantity of C slumn Height g Cc Spacin  Span Bays
—— — ) A - —
Purlins, etc Frames es,etc. In Purlin‘rames Int
- " —
.Steel P.S Hysd Hysd
(m) “(m)  (m)
- 5.028 15.285 31 0.038621 0. 9.5 6 12 2
392 2 5.851 5.3194 16 0.0740635 0. 5.0 12 12
573 2 6.194 6.309 39 0.07{0693 0. 6.5 12 12
1934 2 6.878 8.674 16 0.08'0965 0. 9.5 12 12
- 3.750 9,255 73 0.02°'1107 0. 6.5 6 18
- 4,079 12.861 01 0.03(1373 0. 9.5 6 18
- 4412 15912 30 0.03.1792 0. 125 s 18
222 1 5.488 5.877 00 0.07.0608 0 6.5 12 18
1.463 " 5.944 7972 57 0.07.0807 0 95 . 12 18
2.701 y 6.398 10.264 15 0.08.1093 0 125 12 18
- 3.740 15865 72 0.02.1664 0 9.5 6 24 2
- 3.986 18.025 93 0.02.1968 0 12.5 6 24
2.227 ! 5.469 9.646 97 0.06.0900 0 9.5 . 12 24
1.406 . 5.809 11.734 4 0.07.1201 0 12.5 ; 12 24
- 4.173 8.265 04 0.03.0858 0 5.0 ) 6 9 3
- 4.395 9.086 23 0.03.0947 g 6.5 ) € 9
2.466 . 6.114 4781 '80 0.0%.0524 Q 5.0 ) 12 9
2,627 . 6.420 5.565 119 0.08.0576 C 6.5 ! 12 9
- 3.949 7769 184 0.02.1004 « 50 ' ¢ 12
- 4.111 9.120 198 0.09.1094 ( 6.5 5 ¢ 12

ntinued) (Co.
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d ITIES — ContN OF QUANT. ESTIMATIO. TABLE 143

'Fixed Bases g with Hinged| Frame
el (kg/m’)  Juantity of Ste G?) oncrete (m* /0 Quantity of € olumn Height ¢ G Spacit  Span Bays
— h cf YN . e
Purlins, etc Frames s, etc In Purlitzrames Inl
™ o
W P.S Hysd Hysd
‘ (m) m)  (m)
- 4.444 13.810 7 . 0.0321538 ' 0. 95 6 12 3
153 2. 5.396 5039 8 0.06%613 0. 50 12 12
273 2, 5.625 5669 7 0.071y665 04 65 12 12
514 6.079 7.882 48 0.077769 0. 95 12 12
- 3.472 8.883 ;0 0.02¢1071 0. 65 18
- 3694 11571 ;8 0.02¢1318 0. 95 18
- 3917 15605 40 0.021710 0. 125 18
022 2 5.108 5556 52 0.06!0590 0. 65 12 18
182 2 5.412 8776 30 0.06'9776 0. 95 ‘ 12 18
1343 2 5.716  10.546 29 0.07.1045 0 125 12 18
- 3.953 7.958 85 0.02 9840 0 5.0 6 9 4
- 4.120 9.199 00 0.03 0923 0 65 } 9
1.306 : 5.810 4604 41 0.07 0513 0 5.0 , 12 9
1.426 / 6.039 5313 170 0.07 0562 0 6.5 ) 12 9
- 3.781 7.823 170 0.02,0985 0 50 € 12
- 3.906 8.837 181 0.02.1069 ¢ 6.5 5 t 12
- 4156 13132 401 0.03.1497 C 95 ¢ 12
2.033 5.168 4679 ;59 0.06.0602 « 50 1 12
2.123 5.339 5797 ;81 0.06,0651 ( 65 2 I 12
2.034 5.681 8319 124 0.0.0878 { 95 2 L 12
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SP 43 (S & T):1987
General Notes for Figures 1 to 156

1.

Notation

6. Reinforcement details are symmetrical about the
a) 4-16 101 indicates four 16 mm diameter, centre line of portals.
HSD bars, type 01; ) . . .
L . 7. Bars shall be suitably joggled at the junction of
b) 26—-6 ¢ 03—250 indicates twenty six 6 mm column and beam and at crown of portal to
diameter, MS bars, type 03 at spacing 250 mm avoid clashing of bars with each other.
centre-to-centre; .
¢ indicates centre line; and 8. The column height specified includes 0.5 m
) (E L . an length of column which is assumed below ground
d) (Pmdlmtes diameter. level. However, if firm strata is not available at
) . . this depth, then a pedastal can be designed and
All dimensions are in mm. constructed as indicated in 6.5.4.
Maximum size of aggregates shall be: 9. For other details, refer to 1S:456-1978 for RCC
. : - d
a) 12 mm for structures thickness less than members and IS:1343-1980 for Prestresse
150 mm like purlins and cladding runners, and concrete members.
b) 20 mm for other members. 10. If exact size of bars is not available, they may be
) suitably replaced keeping the total area of rein-
Clear cover to reinforcement shall be according forcement same.
to IS 1 456-1978
) 11. Where extra width of column is available, the
Anchorage length, lap length, splicing, spacer maximum spacing of corner column bars may be
bars, etc, shall be provided according to IS:456- restricted to 75 mm (as shown in given figure
1978. below) so as to reduce the number of ties.
n © '1::’1
) 3 =
b —
o = ¢ 8-324BARS -
2 c -
b < | —
- 1
h b
~23
W o
2 2g
1<t
[+
b —
L 7-328 BARS 2
o ) 2
S T 2
g '8
N oo
~ -3

180
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EXTRA

/B\ LS9

_+_
i
§ 17-8#07-270
2-16 %05
r 200 | c
SECTION-88
2- 16404 17-8#07-270
2-16%03 o e
0 L3
T\ T/

K
TS = €=
THREE LINKS —*<;::"\ 2-16805
— 07T 2
% 2-16403
1-16802 3-16%01 -
x -
- g .
1-16802 £
2-16#03/
—25-8406-200 A 400
3-16001 25-8%06-200
SECTION-AA ,
M AN [
L TOP OF FOUNDATION
400 | 8600 | &0 L
T K K

No. AND SPACING
OF PURLINS

SLOPE Hy L] R PRINCIPAL RAFTER

o. OF

PURLINS | STACING

Tin3 | 5144 4856 |1433 ) 1139
1in4 | s156| 4844 [ 1075 s "
4 1ins | s16s| 4836 | 860 5 1098

NOTE :
1. ALL DIMENSIONS ARE IN mm
2.FOR FOUNDATION FORCES REFER TO
ANALYSIS TABLE :1
3.DISTACE OF THE NEAREST PURLIN LUB ()
FROM THE a.EXTERNAL COLUMN FACE:100
b. RIDGE 1300

DRAWING No.! (REFER TABLE 1)
No. OF BAYS . ONE
SPAN $9.0m
SPACING :6.0m
COLUMN HEIGHT :5.0m
SUPPORT CONDITION : FIXED
FOR ALL WIND AND

SEISMIC ZONES
MATERIALS:

CONCRETE M 2§

STEEL : Fa 418
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..{n—
2-16804
L 1-16803
S 14-8%09-360
w
2-16 %06
| 250 ',
SECTION-8B ol
216805 14-8#09-340
116903 2-16 %06 o
2 16904 o
(3
ne 2
o
1160
40 452 -
_JL.. c @
THREE LiNKs =- 2-16#06 é/
- e)
2-16804 2-12007 “
1-16#03 4-16901
5 2-12807
i
| u
3 N
o~ o~
1-16402| b
L 1
R — 26-8408-250 500
416801 1-16902 26-8%08- 250
SECTION-AA
na Al
TOP OF FOUNDATION
L 500 | 8500 j 500 L
1 —1 0 !

DRAWING No. 2

(REFER TABLE 2)

No. OF BAYS ¢ ONE

No. AND SPACING NOTE ; SPAN :9.0m

siope | w " R OF PURLINS 1. ALL DIMENSIONS IN mm SPACING 16.0m
1 2 PRINCIPAL RAFTER FER T COLUMN HEIGHT i 6.5m
o OF Topacing | 2+ FOR FOUNDATION FORCES REFER 70 SUPPORT CONDITION : FIXED

- P ANALYSIS TABLE:2 FOR ALL WIND AND
in 3 806320 | 1417 s 1151 3. DISTANCE OF THE NEAREST PURLIN LUG.(€) MSE'S“"C ZONES

1in 4 | 6695] 6305 | 1063 5 124 FROM THE a. EXTERNAL COLUMN FACE:100 ggsglli‘;:‘ M 25
Tims | 6705 6295 850 5 111 b. RIDGE * 300 STEEL ! Fe 418

(L®S)eErds
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- 2-16403
2-%6402
O
g 14-8409-350
3-16#06
300
ey ¢
SECTION- 88
2-16804 14-8809-350
2-16903
o e+ PLY
/‘\ 283 /
— ‘( [~
o1 ob
190 ol ‘ 4 /
0
S 1Y \
K~
T [E 1-16905 G @
THREE LINKS = 3-1690€
EXTAA s 3-16406 ‘\\\“~\ 1
==
2-16803 2.12¢07
2-16802 4-168 01
x | 2-12007
*_.u !
-
" & = "
-16#0
X341 ® —
21-8908-250 T 500
4-16801 2188 08-250 |
SECTION-AA
iy AN
X TOP OF FOUNDATION
600 1 8400 ;] €00 |
1 q T DRAWING No. 3 (REFER JABLE 3)
No. OF BAYS :
. No. AND SPACING NOTE : SPAN . g'NQEm
sore | Hy | wp | m P OF PURLINS 1. ALL DIMENSIONS ARE N mm SPACING S120m
NCIP; :
- oc, A ::"“ 2. FOR FOUNDATION FORCES REFER TO gg:g::rﬁggg:ﬂon j:‘:g‘o
PURLINS | SPACING ANALYSIS TABLE :3 FOR ALL WIND AND]
lin3 |5217] 478411400 | 8 150 3. DISTANCE OF THE NEAREST PURLIN LUG(G) | SEISMIC ZOWES
1in 4 | 5234 4766 | 1050 5 122 FROM mi‘:i’:;:"“ cotumMN FACEE;O; "2;52.',2#:: ‘M 28
1ins | 5246) 4754 | 840 5 1109 STEEL . Fa 41S

(L% Er dS
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T 2-20903
2-20902
=3 ] 14-8409-350
L
4-168
J. l 6406 \
300 <
SECTION-B9
14-8809-350
2-20%03
20
2
0
)
7280 \ ‘
+- = «
1-16%05
THREE LINKS —t 4-16#06 |4-16%06 é/
EXTRA
= aA
2-2080 2-12407
2-20‘02\1\ \ 4-20801
£ 2-12807 — .
A 84 il N 1]
gl (Il
2-20402| = Ii 1
2-20%031
21-8#08-300 AL 600
4-20% 01 21-84#08-300
SECTION-AA
SRL T A
17y I\"l
A TOP Of FOUNDATION :
{ 600 8400 j 600 L
1 L] % 7

DRAWING No. &

(REFER TABLE 4)

No. OF BAYS . ONE
No. AND SPACING NOTE : SPAN $9.0m
|__OF PURLINS _1 1. ALL DIMENSIONS ARE IN mm SPACING :12.0m
SLOPE | Hy Hy | R PRINCIPAL RAFTER COLUMN HEIGHT 1 6.5m
No. OF . FOR FOUNDATION FORCES REFER TO SUPPORT CONDITION : FIXED
PURLINS | SPACING ] )
ANALYSIS TABLE : 4 FOR ALL WIND AND
1in 3 6717 | 6284 | 1400 5 1150 DISTANCE OF THE NEAREST PURLIN LUG(E) SEISMIC ZONES
’ MATERIALS:
tin4 | 6734 | 6266 | 1050 5 1e2 FROM THE a. EXTERNAL COLUMN FACE:100 coScR‘;TE ‘M 25
b. RIDGE :360 .
1in5 | 6746 | 6254 | 840 5 - 1108 STEEL i Fedis
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'lfll 2-16802

2-16802

2 18- 8% 09-350

w

2-168 06
- — <
SECTION-B8
2-16804 18-8409-350

2.16803

1

— — «
5 -1680
THREE LINKS = 2-16 06 -16806
EXTRA . e)
216403 2-12607 1
2-16902 w-6e 0t :
$
£ | 2-12007
' I~ A
T g
2-16302] _ r
296803 *
| 0-8#08-250 | 600
/ v
l L 416800 20-88 08-250
SECTION-AA
Y a
A A ]'_ TOP OF FOUNDATION
600 ) 11400 L 800 L
+ i i DRAWING No. 5  (REFER TABLE 5)
No. OF BAYS ! ONE
No. AND SPACING NOTE : SPAN t112.0m
OF PURLINS ——{ 1. ALL DIMENSIONS ARE IN mm SPACING 1 6.0m
SLOPE | Hy | Wy | R P::NS'F"LS:? 2. FOR FOUNDATION FORCES REFER 7O gﬁ#h(‘):rHCEol::rTION ji‘lgl'_:"o
: ING . :
: PURLINS ANALYSIS TABLE: S FOR ALL WIND AND
1in3 15217 | 4784 113001 6 1248 3. DISTANCE OF THE NEAREST PURLIN LUG(E) | SEISMIC SZONES
: MATERIALS:
i 7 FROM THE a.EXTERNAL COLUMN FACE : 100
tins | 5234 | 4766 | 1425 6 1219 i 1300 CONCRETE ‘M 25
tins susl i754 | 140 3 1208 STEEL. ' Fe 415

@A»s)er ds
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—
2-16802
§ 18-8#09-350
2-16 %06
“ _;LQ.Q._+. 13
SECTION-BS
2.16803. 2-16804 18-8409-350
03 3\1‘0
10
B 7
/‘ [ >
o1 =

*— ﬁ =
THREE LINKS. 'g 9 1-16085 e />
exTRA 2-16#06 [2-16%06 [
S
2-1690; 2-12%07
2-16802 T o680
z | —2-12807
| o
§ -
2.1§902| o~
Ot e x . | T
| —26-8808-250 600 h
4 I |
— 4-16801 26-8808- 250
L SECTION-AA
Ma an
TOP OF FOUNDATION
4 600 ' 11400 L 600 |

DRAWING No. 6

(REFER TABLES)

No. AND SPACING

OF PURLINS

SLOPE Ky Ha R [PRINCIPAL RAFTER
No. OF

PURLING | SPACING

1in 3 | 6717 | 6284 | 1900 3 1248

tind | 6734 | 6266 | 1425 6 1219

1in5 6746. | 6254 | 1140 6 1205

NOTE :

1. ALL DIMENSIONS ARE IN mm

2. FOR FOUNDATION FORCES REFER TO
ANALYSIS TABLE: 6

3.DISTANCE OF THE NEAREST PURLINS LUG(Q)

FROM THE a.EXTERNAL COLUMN FACE: 100
b. RIDGE : 300

No. OF BAYS
SPAN
SPACING
COLUMN HEIGHT
SUPPORT CONDITION
FOR ALL WIND AND
SEISMIC ZONES
MATERIALS:
CONCRETE
STEEL

! ONE
112.0m
16.0m
1 6.5m
1 FIXED

a®9evds
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2-20804

2-20403
s 1l 18-841-.350
L)
4-16807
300
&
SECTION- B8
2-20% 03
- 2-16%05 18-8#11-350
2-20%04 220804
ok 410
B 2
03 o
no
ot Zen0 I
-
-J [\ L 7
*06
= 4-16 #07  |4-16 807 /
e e =3
+ 2-2080. 2-12808
2-20403 \ 5-208 01 .
£y 2-129 08 .
° 1 ” [ | 37.8909- 300 |
1-20%02| IT ~ S ! |
2-20803 £
2-20804] 32-8409- 300
32- 8%10- 300 1 1600
— = ]
L | 5.2000 1-20%02 32-8410-300
SECTION- AA
17y A
3_TOP OF FOUNDATION
600 ) 11400 {1 o }
£ v i DRAWING No. 7 (REFER TABLE 7)
" D SPACING No. OF BAYS : ONE
o. AN NOTE: SPAN 112.0m
OF PURLINS 1. ALL DIMENSIONS ARE N mm SPACING : 6.0m
SLOPE | H | Mz 1 R [PRINCIPAL RAFTER | ' - COLUMN HEIGHT 1 9.5m
#ohEF SPACING 2. FOR FOUNDATION FORCES REFER TO SUPP ORT CONDITION © FIXED
w3 Term URL INS ANALYSIS TABLE: 7 FOR ALL WIND AND
n J2be 1900 € 1248 3. DISTANCE OF THE NEAREST PURLIN LUG(E) MSE;:;'ACLSZ'ONES
tind | 9734 | 9266 | w2s 6 1219 FROM THE a.EXTERNAL COLUMN FACE :100 :ONCRETE‘ ‘M 25
- b.RIDGE :300 :
tins | 9746 { 9254 | 1140 6 1208 \ STEEL 1 Fa 415
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‘1._
¥ Y\ TI 2-20803
3-20802
g 18-8411-350
w0
l 3-16%07
300
‘*—_{" €
SECTION-BB
2-16%04
2-20%03
110
10 ok e
o\ 53 (/3 .
11_I-° ’/‘
300
TIEN /@ >
1-168 /
EE LINKS —/é = B) ok 118998 h-—}§:§ .
AR 3-16807  13-16807
' 2.2000:1
3-20802 ,
t3 | —2-12808 :
A sl 1B ! | 17-6#10-300 Ul 1l
3-20802| = ” :
2-20803 17- 8£09- 300 ¢
117-8 %10 - 300 ki 600 .
L1 520800 17-8 $09-300
SECTION-AA
= — -
A Aly Top OF FOUNDATION
1600 3 11400 } 600 }
-+ £ T i ORAWING No. 8 (REFER TABLE 8)
No. OF BAYS : ONE
No. AND SPACING NOTE: SPAN 112.0m
OF PURLINS : ;
NS ARE IN SPACING 112.0m
SLOPE | Hy Hz R [PRINCIPAL RAFTER | | AL DIMENSIONS o COLUMN HEIGHT 1 5.0m
No OF _ |spacinG | 2+ FOR FOUNDATION FORCES REFER TO SUPPORT CONDITION : FIXED
PURLINS ANALYSIS TABLE:S FOR ALL WIND AND
1in 3 | 5217 | 4784 | 1900 6 1236 SEISMIC ZONES
3. DISTANCE OF THE NEAREST PURLIN LUG (§) MATERIALS
ting | 5234|4766 | 1425 3 1207 FROM THE a.EXTERNAL COLUMN FACE : 100 CONCRETE. ‘M 28
b. RIDGE : 360 :
1in5 | 5246 | 4754 | 1140 6 1193 STEEL :Fe 418
L —
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2-20%03
Ll 3-20%02
§ 19-8 #11- 350
Y 3-16#07
300
+—+ ¢
SECTION-BB
2-16404
2-20%03 03 6 19-8#11. 350
e
10 ok
B 22 o1 ="

s o
T~ // ® 77
2-16%
= 0% 11 '§ ‘L é/
_ A 1-16%06 |3
Eras =) 16w07 + [3-16807 B it
2-20%03, 2-124 08
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; 212008 . '
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3-20802 21-049 09 - 300
21-8¢10- 300 kN 600 1
Vi 1
L 1 s-20%01 21- 8#10-300
SECTION-AA
- 4 —
A Al TOP OF FOUNDATION
L 600 L 14600 | 600 L
1 f 1 i DRAWING No. 9 (REFER TABLE 9)
No. OF BAYS { ONE
No. AND SPACING NOTE : SPAN 112.0m
OF PURLINS 1. ALL OIMENSIONS ARE IN mm SPACING 112.0m
SLOPE | Hy Ha R | PRINCIPAL RAFTER COLUMN HEIGHT 1 6.5m
No OF T<oacing 2. FOR Fouuomon. FORCES REFER T0 SUPPORT CONDITION : FIXED
. URLI ANALYSIS TABLE: 9 FOR ALL WIND AND
lin3 ) 6717 6284119001 6 1236 3. DISTANCE OF THE NEAREST PURLIN LUG (€) SEISMIC ZONES
vins | 6734 | 6268 ] 1425 | 1207 FROM THE a. EXTERNAL COLUMN FacE:100 | MATERIALS: )
) b.RIDGE 1380 CONCRETE M 25
1ins | 6746 | 6254 | 1140 6 193 STEEL : Fe 415
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ANALYSIS TABLE: 24

1in3 }12861 | 12140

4833 13 1323

tiné 12891 | 12110

3625 13 1293

b.RIDGE

1in S 12910 ] 12090

2900 12 1395

3. DISTANCE OF THE NEAREST PURLIN LUG(G)
FROM THE a. EXTERNAL COLUMN FACE: 100

1 360

No.OF BAYS

SPAN

SPACING

COLUMN HEIGHT
SUPPORT CONDITION

FOR ALL WIND AND

SEISMIC ZONES

MATERIALS:
CONCRETE
STEEL

¢ ONE

: 30.0m
: 12.0m
; 125m
. FIXED

1 M25
: Fe 1S
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9600 204 DRAWING No. 25 (REFER TABLE 25)
It No. OF BAYS . TWO
No. AND SPACING OF PURLINS NOTE : SPAN . 9.0m
stope| M, | W, | R [EXTERIOR RAFTER [INTERIORRAFTER |, .\ oo oo o0 o SPACING . 6.0m
o sPACiNG | o OF lspaciNG COLUMN HEIGHT : 5.0m
PURLINS PURLINS 2.FOR FOUNDATION FORCES REFER TO
ANALYSIS TABLE : 25 SUPPORT conomgg . FIXED
Vin 3 15144 14856 1433 5 13 4 1381 | 3 0ISTANCE OF THE NEAREST PURLIN LUG () FOR “—"- “%RE‘; ]
FROM THE a. EXTERNAL COLUMN FACE : 100 SEISMIC Z
link (5156 {4844 | 1075 s 1n 4 1346 b. RIDGE : 300 MATERIALS:
- ¢.VALLEY : 300 CONCRETE P M25
1ins | 5164 [ 4836 | 860 5 1098 4 1330 STEEL © Fe 415
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F—500 4 8500 4 51 4 DRAWING No. 26 (REFER TABLE 26)
N €
No. AND SPACING OF PURLINS NOTE : S;M?F BAYS . ;Vaom
SLOPE| Hy | Hy R __st'rsmoa RAFTER ";:E':;?"R RAFTER |, ALL DIMENSIONS ARE IN mm SPACING : 6.0m
PURLINS [SPACING | pypiins |SPACING |5 ko FOUNDATION FORCES REFER To COLUMN HEIGHT 6.5m
ANALYSIS TABLE : 26 SUPPORT CONDITION : FIXED
Tin 3 | 6680 (6320 1417 5 1151 4 1381 FOR ALi. WIND AND
3.DISTANCE OF THE NEAREST PURLIN LUG ()
4 FROM THE . EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
Tiné (6695 [6305 |1063 s 12 4 1346 b. RIDGE 1300 MATERIALS:
¢.VALLEY : 300 CONCRETE : M 25
1in5 | 6705 [6295 | 850 s 1 4 1330 STEEL ¢ Fe 415
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400 8400 + G‘I’: + DRAWING No. 27 (REFER TABLE 27)
No. OF BAYS .
No. AND SPACING OF PURLINS NOTE S;AN ' L“Gom
SLOPE | H Hy s |EXTERIOR RAFTER | INTERIOR RAFTER | 1. ALL OIMENSIONS ARE IN mm SPACING 12.0m
No. OF No OF 2. FOR FOUNDATION FORCES REFER TO 1 . 5.
SPACING SPACING COLUMN HEIGHT : 5.0m
PURLINS PURLINS .
3 gT;Tszlc‘SETSFBLTEHéz;EAREST PURLIN LUG () SUPPORT CONDITION = : FIXED
i 4 1
1in3 15217 3 4784 ) 1400 5 1150 ¢ 361 FROM THE a. EXTERNAL COLUMN FACE :100 FgEI:'L"chw;ngASND
b. RIDGE 1360
1in4 | 5234 | 4766 | 1050 5 122 4 1326 e VALLEY 300 MATERIALS:
: CONCRETE . M 25
1in5 | 5246 | 4754 840 H 1109 4 1310 STEEL . Fe 415
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0y 8400 * " + DRAWING No. 28  (REFER TABLE 28)
3
. OF :
No. AND SPACING OF PURLINS NOTE - 2;A3 BAYS ; TQVZ?,,
SLOPE | H, Hy R |EXTERIOR RAFTER | INTERIOR RAFTER | A\ DIMENSIONS ARE IN mm SPACING : 12.0m
PUBLINS |SPACING pLTs‘L?SS SPACING | 2 FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT : 6.5m
ANALYSIS TABLE : 28 SUPPORT CONDITION : FIXED
tind [6717 | 6284 | 1400 S 1150 4 1361 3.DISTANCE OF THE NEAREST PURLIN LUG (¢ ) FOR ALL WIND AND
FROM THE a.EXTERNAL COLUMN FACE: 100 SEISMIC ZONES
1inS {6734 [62566 | 1050 s 1122 4 1326 b. RIDGE : 360 MATERIALS:
c. VALLEY 1300 CONCRETE : M2S
1in5 | 6746 | 6254 | 840 5 163 4 1310 STEEL . Fe Q18




60T

1-16 %05
[____

e - I
1 .
2168403 7 2-16#02 2-16802 1 T 2-16%03
§ 18-88#10-350 § }1———18-8410-350
Tiewor ‘ : 2-16%07
-
ey T e
SECTION-BB 2-1680 SECTION-CC
2—16!02
2-16903 210 -16803

4570 1-16805
2-16403

510 °" .’ ) 07
o 2 \ DRSS

® / ey
n@
> o0 3
_ﬁ'— ‘ / 05\(/ x \
1-16806  [1-168086
THREE LINKS“é 2-16#07 2-16#07 o ~N —
EXTRA T e [ _16# M- 1300 LONG
B ) P < BWEXTRA
2-16%07 2008 216807 2-16%03 2-12%08
2-12%
212408 2"“01 416801 : 2-16402 2-16%03
2-12408
* __l — 1 2 ettt i
2-16902| o~ 8 | —20-6409-250 8 | 20-8409-250
2-16%03 x - S
20-8%09-250 !
— ¥
2-16%02 i 600 L
16401 600 - *
48 2-16802 2 r 2-16802
- _ SECTION_AA 20-8%03-750 SECTION-DD
Ma A fo o]
TOP OF FOUNDATION
4 600
48Oy 11409 + l‘i —f DRAWING No. 29 ~~ (REFER TABLE 29)
No. AND_SPACING OF PURLINS NOTE: :;}\SF BAYS : lT;Ngm
SLOPE| Hy | Hp | R E::E:::’R RAFTER ‘:TEO':O“ RAFTER | | ALL DIMENSIONS ARE IN mm SPACING . 6.0m
PURLINS |SPACING | ok lins |SPACING | 2 FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT : 5.0m
ANALYSIS TABLE : 29 SUPPORT CONDITION : FIXED
H o
Tin3 15217 | 4784 11900 6 1248 6 1145 | 3 DISTANCE OF THE NEAREST PURLIN LUG () FOR AnliL WZ"SSE'ZND
FROM THE a. EXTERNAL COLUMN FACE : 100 SEISMIC
1iné |5234 {4766 | 1425 3 1219 5 1396 b. RIDGE - 300 MATERIALS:
ALLEY 300 CONCRETE ;M 2s
1inS |5246 | 4754 | 1140 6 1205 5 1380 < STEEL . Fe 415
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800 T 59";——'}- DRAWING No. 30 (REFER TABLE 30)
No. AND SPACING OF PURLINS NOTE ; :;ASF BaYs ; Emo)m
SLoPE| Hy | Wy | R | EXTERIOR RAFTER INTEZ':R RAFTER | AL DIMENSIONS ARE IN mm SPACING 0w
No OF N
PURLINS |SPACING | puplins (SPACING | 5 £oR FOUNDATION FORCES REFER 70 COLUMN HEIGHT 8.5m
ANALYSIS TABLE :30 SUPPORT CONDITION : FIXED
1in3 {6717 | 6284 | 1900 3 1248 6 145 ) FOR ALL WIND AND
3.DISTANCE OF THE NEAREST PURLIN LUG (¢) SEISMIC ZONES
tine | 6734 (6268 | 1425 & | 1219 s | 1396 FROM THE a.EXTERNAL COLUMN FACE :_;%% MATERIALS:
b. RIDGE 00 CONCRETE i M 28
tin5 | 6746 | 6254 | 1140 6 1205 5 1380 C-VALLEY ' STEEL * Fa 415
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o o —+—_i¢‘—+ DRAWING No. 31 (REFER TABLE 31)
No. AND SPACING OF PURLINS NOTE - g;ASF BAYS 11'2wg
SLOPE| Hy | Hp | R |EXTERIORRAFTER | INTERIOR RAFTER | 4 ALL DIMENSIONS ARE IN mm SPACING 60 r:‘
No. OF 1 No OF :
PURLINS |SPACING | o'% Tns [SPACING | 2 £OR FOUNDATION FORCES REFER TO COLUMN HEIGHT 9.5m
ANALYSIS TABLE : 31 SUPPORT CONDITION FIXED
i 717 | 9284 | 1900 ; !
lin3 |9 ’ ¥ 1248 ° 11 3 DISTANCE OF THE NEAREST PURLIN LUG (§) FOR ALL WIND AND
i FROM THE a. EXTERNAL COLUMN FACE :100 SEISMIC ZONES
lind | 9734 {9266 |1425 6 1219 5 1396 b RIDGE 300 MATERIALS:
‘ ¢ VALLEY 1300 CONCRETE - M 25
tinS | 9746 | 9154 | 1140 6 1205 s 1380 STEEL . Fe 415
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800y 1400 4 °‘|’: 4 DRAWING No.32  (REFER TABLE 32)
g No. OF BAYS : TWO
No. AND SPACING OF PURLIN NOTE SPAN ' 12.0m
SLOPE| Wy Hy R EXTERIOR RAFTER | INTERIORRAFTER | 1 aALL DIMENSIONS ARE IN mm SPACING t 12.0m
pSE'L?Ss SPACING pSEL]o:s SPACING | 2.FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT 5.0m
) ANALYSIS TABLE : 32 SUPPO{"LT &?:g':':g : FIXED
i 4707 | 1977 1 1
lin3 | 5217 | 4707119 6 2 6 33| 3 DISTANCE OF THE NEAREST PURLIN LUG (§) nglsAmc ZONES
find | 5234 | 4684 | 1507 6 1207 5 1381 FROM THE a.EXTERNAL COLUMN FACE{’;;% MATERIALS: ,
b. RIDGE " 300 CONCRETE :M2S
1inS | 5246 | 4668 | 1226 6 1193 5 1365 . VALLEY STEEL : Fe 415
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L DRAWING No. 33 (REFER TABLE 33)
No. AND SPACING OF PURLINS NOTE - ::,‘A:F BAYS ::’gm
SLOPE| Hy Hy R EXTERIOR RAFTER | INTERIOR RAFTER| 1 ALL DIMENSIONS ARE IN mm SPACING ': 12:0’"
e OF s |SPACING | Mo OFc [SPACING | 2.FOR FOUNDATION FORCES REFER TO COLUMN  HEIGHT 6.5m
ANAYSIS TABLE : 33 SUPPORT CONDITION : FIXED
1ind | 6717 | 6207 | 1977 6 1236 6 1133 3.DISTANCE OF THE NEAREST PURLIN LUG (§) FOR ALL WIND AND
FROM THE a. EXTERNAL COLUMN FACE :100 SEISMIC ZONES
link | 6734 | 6184 | 1507 6 1207 5 1381 b.RIDGE 1360 MATERIALS:
. C.VALLEY 1300 CONCRETE M 28
1inS | 6746 | 6168 | 1226 € 1193 H 1365 STEEL ! Fe M5
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4800 4 1400 + 5i’° + DRAWING No. 34 (REFER TABLE 34)
— 13
No. AND SPACING OF PURLINS NOTE : :;.A:‘)F BAYS 1T2wg
. H .um
SLOPE| Hy | Hp | R |EXTEROR RAFTER ‘NNTE';’SR RAFTER | 1.ALL DIMENSIONS ARE IN mm SPACING S 12.0m
PURLINS |SPACING | puRLiNs |SPACING | 2. FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT 9.5m
ANAYSIS TABLE : 34 SUPPORT CONDITION . FIXED
1in3 | 9717 | 9284 | 1900 6 1236 3 133 FOR ALL WIND AND
3. DISTANCE OF THE NEAREST PURLIN LUG (§) SEISMIE ZONES
tiné | 9734 [9266 | 1425 | 6 1207 s 1381 FROM THE o EXTERNAL COLUMN FACE o0 MATERIALS:
5 c.VALLEY :300 CONCRETE : M25
1in5 | 9746 | 9254 | 1140 6 1193 5 1365 STEEL . Fe 415
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* o+ 2 + "I’° -+ DRAWING No 35 (REFER TABLE 35)
3
] No. AND SPACING OF PURLINS NOTE : :‘;'ASF BAYS : Iewg
SLOPE| H, H, | R |EXTERIOR RAFTER | INTERIOR RAFTER | 1. ALL DIMENSIONS ARE IN mm SPACING L6 '0;'
No. - : 6.
PO [sPacinG o OF 5 |SPACING | 2. FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT 6.5m
) ANALYSIS TABLE: 35 SUPPORT CONDITION : FIXED
1in3 | 6789 | 6212 | 2867 8 1358 8 1270 | 3 DISTANCE OF THE NEAREST PURLIN LUG (¢) FOR ALL WIND AND
- FROM THE a.EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
tins |6813 | 6188 | 2150 (} 1327 e 1240 b. RIDGE 1 300 MATERIALS:
+ - c.VALLEY : 300 CONCRETE : M25
1inS (6828 [6172 {1720 8 1312 8 1228 STEEL . Fe 415
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r DRAWING No 136 (REFER TABLE 36)
No. AND SPACING OF PURLING NOTE : ::Ar?F BAYS E;r‘w:m
SLOPE Hz | R |[EXTERIOR RAFTER] INTERIOR RAFTER! 1 ALL DIMENSIONS ARE IN mm SPACING : 5.0m
No OF N : § o
PUBLNS [SPACING phadns |sPacinG | 2.FOR FounDATION FORCES REFER TO COLUMN HEIGHT : 9.5m
ANALYSIS TABLE : 36 SUPPORT CONDITION : FIXED
; 212 | 2867 1
tin3 ® 8 358 8 1270 | 3 DISTANCE BF THE NEAREST PURLIN LUG 3 F?E;s‘#cw{gﬂe;"o
Ting 9188 | 2150 s 1327 s 1240 FROM THE °'§|XJ::N“ COLUMN Face f;gg MATERIALS:
S arey 300 CONCRETE :M25
1ins 9172 {1720 ) 1312 s 1225 < : STEEL : Fa 418
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FEC TR 17200 4 "l’ + DRAWING No 37 (REFER TABLE 37)
33
: TWO
No. AND_SPACING OF PURLINS NOTE: g;AgF BAYS i 18.0m
stope| M, H, | m [EXTERIORRAFTER |INTERIOR RAFTER |1 ALL DIMENSIONS ARE IN mm SPACING . 6.0m
o OF & [sPacinG | o OF < [ SPACING | 2.FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT . 12.5m
ANALYSIS TABLE: 37 SUPPORT CONDITION : FIXED
1in3 | 127089 | 12212 | 2867 8 1358 8 1270 13, DISTANCE OF THE NEAREST PURLIN LUG (Q) FOR ALL WIND AND
FROM THE a.EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
tin4 }12813 | 12188 | 2150 [} 1327 [] 1240 b.RIDGE : 300 MATERIALS:
; C.VALLEY : 300 CONCRETE 1 M25
tin5 12828} 12172 1720 [} 1312 [ 1225 STEEL : Fe L1
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* k = + DRAWING No 38 (REFER TABLE 38)
€
No. AND SPACING OF PURLINS NOTE: ::ASF BAYS : ::gm
SLOPE| Hy | Hy | ® EXJSRO'gR RAFTER lNJf';';)R RAFTER }1. ALL DIMENSIONS ARE IN mmr SPACING . 120m
i SPACING Y SPACING | 2. FOR FOUNDATION FORCES REFER TO COLUMN HEIGHTY : 6.5m
PURLINS PURLINS
] ANALYSIS TABLE : 38 SUPPORT CONDITION : FIXED
tin3 | 6789 [ 6212 | 2067 8 1350 s 1286 | 3 DISTANCE OF THE NEAREST PURLIN LUG.(§) FOR ALL WIND AND
: FROM THE a. EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
link [ 6813 (6188 [ 2150 8 1319 [ 1254 b. RIDGE . 260 MATERIALS:
.VAL ) $50 CONCRETE i M2§
1in5 | 6828 | 6172 [ 1720 8 1304 8 1239 . VALLEY : STEEL : Fe LIS
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S p 4 | + ORAWING No 39 (REFER TABLE 39)
. 13 R
No. AND SPACING OF PURLINS NOTE - g;‘ASF BAYS : mgm
SLOPE| My | Hy | R |EXTERIOR RAFTER | INTERIOR RAFTER |3 AiL DIMENSIONS ARE IN mm SPACING . 12.0m
PuS s [sPacinG | NeOF YspaciNG | 2.FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT : 9.5m
ANAYSIS TABLE : 39 SUPPORT CONDITION : FIXED
1in3 19789 | 9212 | 2867 8 1350 8 1286 3.DISTANCE OF THE NEAREST PURLIN LUG. (€) FOR ALL WIND AND
FROM THE a. EXTERNAL COLUMN FACE: 100 SEISMIC ZONES
tng | 9813 | 9188 | 2150 8 1319 8 1254 b. RIDGE 1360 MATERIALS:
c. VALLEY : 550 CONCRETE : M25
1in5 198281 93172 1720 8 1304 8 1239 STEEL . Fe 415
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- + —}- I + DRAWING No 40 (REFER TABLE 40)
No AND SPACING OF PURLINS NOTE : :;ASF BAYS . :‘rewgm
sLopE| Hy | wp | R [EXTERIOR RAFTER [INTERIOR RAFTER | 1 ALL DIMENSIONS ARE IN mm SPACING . 12.0m
p'ff’RaFNs SPACING ,,{‘,;S,fs SPACING | 2 FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT 112.5m
. ANALYSIS TABLE : 40 SUPPORT CONDITION : FIXED
lin3 12789 | 1221212067 B 1350 8 285 | 3 DISTANCE OF THE NEAREST PURLIN LUG (§) FOR ALL WIND ,;ND
FROM THE a. EXTERNAL COLUMN FACE :100 SEISMIC  ZONE
tin4 | 1281312188 | 2150 8 1319 8 1254 b RIDGE 360 MATERIALS:
c. VALLEY 550 CONCRETE . M2%
1ins [12828}12172[1720 8 1304 8 1239 STEEL i Fe 415
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23000 4 ’°<I>° % DRAWING No. 41 (REFER TABLE 41)
€ .
No. ANG SPACING OF PURLINS NOTE: 2,‘-.’-;3 F BAYS : 2?%
Hp R |EXTERIOR RAFTER [INTERIOR RAFTER | 1, ALL DIMENSIONS ARE IN mm SPACING : 6 OnT
pomLs |SPACING | Mo OF 1SpACING | 2. FOR FOUNDATION FORCES REFER 70 COLUMN HEIGHT 9.5m
ANALYSIS TABLE:41 SUPPORT CONDITION : FIXED
9140 (3833 | 1 1278 10 3.DISTANCE OF THE NEAREST PURLIN LUG (§) FOR ALL WIND AND
FROM THE a.EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
9110 | 2875 10 1387 10 b.RIDGE - 300 MATERIALS :
¢.VALLEY 1550 CONCRETE :M25
9090 | 2300 10 1372 10 STEEL . Fe 415
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41000 4 23000 {1000 | DRAWING No. 42  (REFER TABLE 42)
' le = _
No. OF
No. AND SPACING OF PURLINS NOTE: s;AN BAYS Tz:lg
SLOPE| H, Hy R | EXTERIOR RAFTER | INTERIORRAFTER | 1 ALL DIMENSIONS ARE IN mm SPACING 5 o;’"
OF ) .
PS;L?ZS SPACING PSELINS SPACING | 2. FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT  12.5m
ANALYSIS TABLE 142 SUPPORT CONDITION : FIXED
1in3 | 12861 12140 | 3833 n 1278 10 nBn 3. DISTANCE OF THE NEAREST PURLIN LUG (§) FOR ALL WIND AND
#ROM THE a.EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
line (1289112110 | 2875 10 1387 10 1280 b RIDGE " 300 MATERIALS:
¢ VALLEY 1§50 CONCRETE ;M 25
1ins (12910 | 12090 | 2300 10 1372 10 1265 STEEL : Fe4ls
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41000 4 29000 + 1000 + DRAWING No. 43 (REFER TABLE 43)
je ;
No. AND SPACING OF PURLINS NOTE : Q;A:F BAYS : Tz:'%m
SLOPE| My | Hp | R | EXTERIOR RAFTER| INTERIOR RAFTER| | ALl DIMENSIONS ARE IN mm SPACING P 12.0m
Mo OF o [ sPacinG | No.OF |SPACING | 2.FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT . 9.5m
. 9061 . ANALYSIS TABLE: 43 SUPPORT CONDlTION . FIXED
in3 9140 13833 n 1272 10 1304 | 3 0/5TANCE OF THE NEAREST PURLIN LUG (§) Fggs“#cwz'zas‘ém
e lossr | 9110 | 2875 0 1260 o 1279 FROM THE a.EXTERNAL COLUMN FACE :100 MATERIALS §
, b. RIDGE +360 CONCRETE t M25
1in5 | 9910 | 9090 | 2300 10 1365 10 1258 ¢.VALLEY 1550 STEEL . Fed1S
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41000 g 29000 J 1000 DRAWING No. 44 (REFER TABLE 44)
T -K P l I
3 No. OF BAYS : TWO
{ T No. AND SPACING OF PURLINS NOTE : SPAN : 24.0m
sLope| H, Wy | R |EXTERIOR RAFTER [ INTERIGR RAFTER | 1 ALl DIMENSIONS ARE IN mm SPACING C12.0m
pT,‘,’,L,NS ,SPAch[ P’i,"RUNS,spAcmc 2.FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT *12.5m,
f T ANALYSIS TABLE : 44 SUPPORT CONDITION  : FIXED
1n3 1128611 12140 | 3833 | 1 1272 10 ] 1304 | 3DISTANCE OF THE NEAREST PURLIN LUG (§) F(SDEISAL:.ILC wz'ggegND
: ] FROM THE a EXTERNAL COLUMN FACE : 100 .
tind |12891 | 12110 | 2875 16 180 | o | mm 360 MATERIALS
1 - b RIDGE : CONCRETE iM25
i c. VALLEY :550 .
Tind | 12910 12090] 2300 10 { 1365 | 10 l 1258 STEEL : Fe41s
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(REFER TA BLE 45)
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DRAWING No. 45
No. OF BAYS
No. AND SPACING OF PURLINS NOTE : SPAN
SLOPE| Hy | Hy | R EXJ:“'OR RAFTER | INTERIOR RAFTER | ; ALL DIMENSIONS ARE IN mm SPACING
OF No.OF
PURLINS [SPACING | o piing [SPACING | 2 FOR FOUNDATION FORCES REFER TO COLUMN HE‘G”I" .
_ ANALYSIS TABLE:45 SUPPRLRT 34?:8 ASD
1ind | 5144 | 4856 | 1433 s 13s 4 1381 3.DISTANCE OF THE NEAREST PURLIN LUG (§) Fggsmlf: /IND A
FROM THE a. EXTERNAL COLUMN FACE : 100 MA 5:
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DRAWING No. 46 (REFER TABLE 46)
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1in3 | 6680 | 6320 | 1470 5 1151 4 1381 ANALYSIS TABLE :46 FOR ALL WIND AND
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No. OF BAYS
No. AND SPACING OF PURLINS NOTE: SPAN
SLOPE| H, Wy | r |EXTERIOR RAFTER | INTERIOR RAFTER | 1. ALL DIMENSIONS ARE IN mm SPACING
pusOris|sPacING | N, OF Tspacing | 2. For FOUNDATION FORCES REFER TO 'COLUMN HEIGHT
ANALYSIS TABLE :56 SUPPORT CONDITION
. L WIND AND
lin3 | 9789 | 9212 | 2867 ® 1358 8 270 1 3 DISTANCE OF THE NEAREST PURLIN LUG (§) nglé":lc ZONES
FROM THE a.EXTERNAL COLUMN FACE :100 )
lin | 9813 | 9188 | 2150 8- 1327 8 1240 oM : ocE e M:gﬁ::;é.
: 300
1ins | 9828 | 9172 | 1720 s 1312 ) 1226 €. VALLEY STEEL

. Fe 415
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No. OF YS :
r [ __No. AND SPACING OF PURLINS NOTE: SFO'AN BA : IT:?)EmE
SLOPE| Hy | Hy | R | EXTERIORRAFTER| INTERIOR RAFTER | 1. ALL DIMENSIONS ARE IN mm. SPACING :6.0m
P’l‘&ms SPACING PTJOR'SZS SPACING 2. FOR FOUNDATION FORCES REFERTO COLUMN HEIGHT :12.5m
ANALYSIS TABLE :57 SUPPORT CONDITION FIXED
1in3 112789 12212 | 2867
" 8 1358 8 1270 3. DISTANCE OF THE NEAREST PURLIN LUG(E) ng,;,ld':'cwzlgae‘;uo
1ins 12813 | 12188 | 2150 s 1327 s 1240 FROM THE a. EXTERNAL COLUMN FACE:;((J)% MATERIALS ¢
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-8 1 * DRAWING No. 58 (REFER TABLE 58)
- No. OF : THRE
No. AND SPACING OF PURLINS NOTE. S:AN BAYS : ‘T..o:
SLOPE| Hy | Hy | R EXTERIOR RAFTER | INTERIOR RAFTER | 1 ALL DIMENSIONS ARE N mm SPACING D 12.0m
Pﬁ‘;azs SPACING PT;;S:S SPACING | 2 FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT 6.5m
ANALYSIS TABLE : S8 SUPPORT CONDITION : FIXED
1in3 | 6789 | 6135| 2944 8 1350 8 1286 ) FOR ALL WIND AND] .
3. DISTANCE OF THE NEAREST PURLIN LUG (§) SEISMIC ZONES :
lins | 6813 | 6108 | 2232 8 1319 8 1254 FROM THE a.EXTERNAL COLUMN FACE:100 | MATERIALS:
b. RIDGE 1360 CONCRETE . M2§
1in5 | 6828 | 6086 | 1806 8 1304 [ 1239 C.VALLEY 1550 STEEL . Fe 415
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) 17200 f000 i DRAWING No. 59 (REFER TABLE 59)
No_AND SPACING OF PURLINS NOTE g;‘AgF BAYS : ::%E"f
SLOPE] H, H, R E’L";Eg"_.on RAFTER ":‘:EZ':R RAFTER | , 1L DIMENSIONS ARE IN mm SPACING :12.0m
PURLING | SPACING | pipiing | SPACING | 2 FOR FOUNDATION FORCES REFER 10 COLUMN HEIGHT :9.5m
ANALYSIS TABLE : 59 SUPPORT CONDITION : FIXED
1in3 | 9769 | 9212 | 2867 8 1350 s 1286 | 3 iSTANCE OF THE NEAREST PURLIN LUG {(§) FOR ALL WIND AND
~ FROM THE a. EXTERNAL COLUMN FACE: 100 SEISMIC ZONES
1in4 | 9813 | 9188 | 2150 8 1390 8 1254 b RIDGE © 360 MATERIALS:
= ¢ VALLEY © 550 CONCRETE T M25
1ins {9828 |9172 | 1720 8 4 1304 3 1239 STEEL . Fe 415
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800, 17200 8004 SECTION-DD | DRAWING No. 60 (REFER TABLE60)
No. OF BAYS THREE
No. AND SPACING OF PURLINS NOTE . SPAN : 18.0m
EXTERIOR RAFTER | INTERIOR RAFTER 1. ALL DIMENSIONS ARE IN mm. :
SLOPE| H, H2 R SPACING 1 12.0m
Pﬁ%?fus SPACING P':J"h?rns SPACING | 2. FOR FOUNDATION FORCES REFER TQ COLUMN HEIGHT . :12.5m
ANALYSIS TABLE : 60 SUPPORT CONDITION : FIXED
1in3 {12789 | 12212 | 2867 8 1350 8 1286 FOR ALL WIND AND .
3. DISTANCE OF THE NEAREST PURLIN LUGIE)| SEISMIC ZONES
1in4 | 128131 12188 | 2150 8 1319 8 1254 FROM THE a. EXTARNAL COLUMN FACE:100 M:g:R;zliSE
b. RIDGE 1360 C T M 28
15| 12828{ 12172} 1720 ] 1304 8 1239 ¢.VALLEY 1 850 STEEL . Fe 415
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q! DRAWING No. 61 (REFER TABLE 61)
No. AND SPACING OF PURLINS NOTE - :;'A gF BAYS : ';oé’fn
slope| wy, | W, | R [EXTETORRAFIER INTERIOR RATTER | ;. ALL DIMENSIONS ARE IN mm SPACING : 6.0m
PURLINS. |SPACING | pUpLing [SPCING | 2. FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT : 5.0m
) ANALYSIS TABLE : 61 SUPPORT CONDITION : FIXED
1in3 | 5144 | 4856 ] 1433 5 139 . 1381 | 3 DISTANCE OF THE NEAREST PURLIN LUG (€) FOR ALL WIND AND
FROM THE a. EXTERNAL COLUMN FACE: 100 SEISMIC ZONES
1in 4 | 5156 | 4844 | 1075 5 M 4 1346 b. RIDGE . 200 MATERIALS:
c.VALLEY 300 CONCRETE 1 M 25
1inS | 5164 | 4836 | 860 H 1098 4 1330 STEEL . Fe 415
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R rDRAWING No. 62 (REFER TABLE 62)
No. OF BAYS : FOUR
No. AND SPACING OF PURLINS NOTE : SPAN . 9.0m
swope| Wy | owy | m |EXIEROR RAFTER | INTERIOR RAFTER | 1. ALL DIMENSIONS ARE I mm SPACING : 6.0m
o> SPACING N SPACING COLUMN HEIGHT : 6.5m
UN 2. FOR FOUNDATION FORCES REFER TO :
PURLINS PURLINS ANALY SIS TABLE : 62 SUPPORT CONDITION & FIXED
1in3 | 6680 | 6320 [ 1417 | 5 151 4 1381 3. DISTANCE OF THE NEAREST PURLIN WG (§) FOR ALL WIND .AND
FROM THE o EXTERNAL COLUMN FACE: 100 SEISMIC ZONES
1in & | 6695 | 6305 | 1063 5 124 4 1346 b.RIDGE < 300 MATERIALS: : W25
- c. VALLEY : 300 CONCRETE .
1in 56705 | 6295 | 850 s mm 4 1330 STEEL Fe 415
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DRAWING Nc. 63 (REFER TABLE 63)
“] No. OF BAYS : FOUR
No. AND SPACING OF PURLINS NOTE - SPAN 9.0m
SLOPE | W p |EXTERIOR RAFTER | INTERIOR RAFTER | \ .| DIMENSIONS ARE IN mm SPACING : 12.0m
! 2 No. OF lspa No OF | spacinG COLUMN HEIGHT 5.0m
PURLINS CING | oyRLINS 2. FOR FOUNDATION FORCES REFER TO SUPPORT CONDITION @ FIXED
ANALYSIS TABLE : 63 FOR ALL WIND AND
1in3 | 5217|4784 | 1400 5 1150 4 1361 3. DISTANCE OF THE NEAREST PURLIN LUG (@) SEISMIC ZONES ]
FROM THE a. EXTERNAL COLUMN FACE: 100 MATERIALS:
tin 4 | 5234 | 4766 | 1050 5 122 4 1326 b.RIDGE 360 CONCRETE' . M 25
c. VALLEY 3co ST - Fedl5
1 5| 5246 | 4754 | 840 5 109 4 1310 EEL :
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DRAWING No. 64 (REFER, .TABLE 64)
{
‘| No. OF BAYS : FOUR
No.AND SPACING OF PURLINS NOTE : SPAN : 9.0m
stpe| w, | w, | r [FITERORRAFTER |INTEROR RAFTER | 1 ALL DIMENSIONS ARE N mm ggtg::"? HETGHT : ':"%':‘
0. . . .
PURLINS | SPACING | pyp) ins | SPACING | 2 FOR FOUNDATION FORCES REFER TO SUPPORT CONDITION : FIXED
ANALYSIS TABLE : 64 FOR ALL WINO AND
1in3 | 6717 | 6284 | 1400 | 5 1150 4 1361 | 3 DISTANCE OF THE NEAREST PURLIN LUG (§) SEISMIC ZONES
FROM THE a. EXTERNAL COLUMN FACE: 100 MATERIALS:
Tin 4 | 6736 | 6266 | 1050 H 122 4 1326 b RIDGE T 360 CONCRETE- . M25
7 c. VALLEY : 300 )
1in5 6746 | 6254 | 840 H 1109 4 1310 STEEL . Febls
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DRAWING No. 65 (REFER TABLE 65)
¢ No. OF pAYS : FOUR
No. AND SPACING OF PURLINS NOTE: SPAN  12.0m
SloPel W, | M, | R :’:‘?;'F” RAFTER ":‘Tf%?f RAFTER | ;. ALL DIMENSIONS ARE IN mm SPACING : 6.0m
PURLING |SPACING | oun he |SPACING | 5 FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT : 5.0m
T ANALYSIS TABLE : 65 SUPPORT CONDITION - FIXED
{1in3}s217 14788 | 1900 6 1248 ‘ 145 | 3 DISTANCE OF THE NEAREST PURLIN LUG (§) FOR ALL WIND AND
FROM THE a.EXTERNAL COLUMN FACE: 100 SEISMIC ZONES
1iné | 5236 | 4766 | 125 s 1219 5 1296 b RIDGE 300 MATERIALS : 28
: ¢. VALLEY 300 CONCRETE
1in5 | 5246 | 4754 | 1140 6 1205 s 1380 STEEL : FedlS
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DRAWING No. .66 (REFER TABLE 66)
*[ No. OF BAYS : FOUR ]
Na AND SPACING OF PURLINS NOTE : SPAN : 12.0m
Sope| W, | W, | R (EXTERORRAFTER LINTEROR BAFTER |y ,(; DIMENSIONS ARE (N mm g:t::‘": HEIGHT X :-g:
' PURLINS |SPACING | pipiing [SPACING | 2 FOR FOUNDATION FORCES REFER TO SUPPORT CONDITION : FIXED
ANALYSIS TABLE : 66 FOR ALL WIND AND
1in3 | 6717 | 6284 | 1900 6 1248 6 M45 | 3. DISTANCE OF THE NEAREST PURLIN WG (§) SEISMIC ZONES
FROM THE q. EXTERNAL COLUMN FACE: 100 MATERIALS:
tin 4 | 6734 | 6266 | 1425 6 1219 5 1396 b RIDGE ;300 CONCRETE. : M 25
¢.VALLEY T 300 :
1in 5| 6746 | 6254 | 1140 6 1205 S 1380 STEEL . Fe 415
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DRAWING No. 67 (REFER TABLE 67 )
No. OF BAYS : FOUR
No. AND SPACING OF PURLINS NOTE : SPAN : 120m
stope| wy, | H, | R EX'LE&“’“ RAFTER "‘Jf':,"?“ RAFTER | | LU DIMENSIONS ARE IN mm ggtg:r: HEIGHT : :'g':‘
: SPACING . SPACING 19,
PURLINS PURLINS z :g:L&"T’:;‘&"_':?,"“ES REFER T0 SUPPORT CONDITION : FIXED
Tin3|9717 [ 9284 | 1900 6 1248 6 1145 | 3 DISTANCE OF THE NEAREST PURLIN LUG () 'smélsA,"‘ch vggﬁe‘gND
FROM THE a.EXTERNAL COLUMN FACE: 100 MATERIALS:
1ine | 9734 | 9266 | 1425 6 1218 s 1396 b RIDGE 300 CONCRETE‘ M 26
. c. VALLEY 300
1in 5 | 9746 | 9254 | 1140 s ‘1208 5 1380 STEEL : Fedls
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! DRAWING No. 68 (REFER TABLE 68)
No. OF BAYS : FOUR
| No. AND SPACING OF PURLINS NOTE : / SPAN . 12.0m
stope| Hy | W, | R E’:‘TE::’R RAFTER ’“N"E';'g" RAFTER | 4 ,LL DIMENSIONS ARE IN mm SPACING 2 12.0m
PU;LINS SPACING PU°R.LINS SPACING | 2. FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT 5.0m
g ANALYSIS TABLE : 68 SUPPORT CONDITION : FIXED
1in3 | 5217 [ 4784 | 1900 ] 1236 J M33 | 3 DISTANCE OF THE NEAREST PURLIN LUG (§) FOR ALL WIND AND
FROM THE a. EXTERNAL COLUMN FACE: 100 SEISMIC ZONES
1in4 | 5234 | 4766 | 1425 3 1207 5 1381 b.RIDGE . 360 MATERIALS:
¢.VALLEY : 300 CONCRETE : M 25
tin 5| 5246 | 4754 ] 1140 6 1193 H 1365 STEEL . Fe 415
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DRAWING No. 69 (REFER TABLE 69)
No. OF BAYS : FOUR
No. AND SPACING OF PURLINS NOTE - SPAN  12.0m
SOPE| W, | M, R E’:Eg::m RAFTER "‘N‘f'g:“ RAFTER | i AL DIMENSIONS ARE IN mm SPACING $12.0m
PURLINS | SPACING | pypuiNg | SPACING | 2. FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT : 6.5m
ANALYSIS TABLE : 69 SUPPORT CONDITION © FIXED
1in 3 | 6717 |'6284 | 1900 6 1236 6 1133 3. DISTANCE OF THE NEAREST PURLIN LUG (€) FOR ALL WIND AND
FROM THE 0. EXTERNAL COLUMN FACE @ 100 SEISMIC ZONES
tiné | 6734 | 6266 | 1425 6 1207 5 1381 b. RIDGE 360 MATERIALS:
c VALLEY 300 CONCRETE M 25
1in5 | 6746 | 6254 | 1140 6 193 5 1365 STEEL . Fe 41
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DRAWING No. 70 (REFER TABLE 70)
No. OF BAYS : FOUR
No. AND SPACING OF PURLINS NOTE : SPAN :12.0m
SLOPE| Hy | My | R |ELTEROR RAFTER LINTERIOR RAFTER | , i GIMENSIONS ARE IN mm SPACING :12.0m
' PURLINS | SPACING | pijpiins | SPACING | 2. FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT P 9.5m
ANALYSIS TABLE : 70 SUPPORT CONDITION : FIXED
Tin3 | 971719264 | 1900 | 6 1236 § 1133 1.3 DISTANCE OF THE NEAREST PURLIN LUG (¢) FOR ALL WIND AND
FROM THE o. EXTERNAL COLUMN FACE: 100 SEISMIC Z0NES
1in4 | 9734 | 9266 | 1425 6 1207 5 138 5.RIDGE . 360 MATERIALS : .
- . VALLEY 300 CONCRETE © M2s
1inS | 9746 | 9254 | 1140 6 193 5 1365 STEEL . Fe 418
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DRAWING No. 71 (REFER TABLE 71)
No.AND SPACING | nore No.OF BAYS . ONE
OF PURLINS |, aLL DIMENSIONS ARE IN SPaN 9.0 m
SLOPE | Hy | H R [ PRINCIPAL RAFTER mm SPACING 1 6.0m
No.OF | spAciNG 2 FOR FOUNDATION FORCES REFER COLUMN HEIGHT 5.0m
PURLINS | ™ TO ANALYSIS TABLE.TI SUPPORT CONDITION  : HINGED
3 OISTANCE OF THE NEAREST PURLIN UG (€ ) FOR ALL WIND AND
T3 |5280 | 4712 | 1367 5 198 FROM THE a. EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
b. RIDGE . :
1ms [5306 | 688 |1025 s nmn :300 MATERIALS
CONCRETE :M25
1ns | 8322 | 4672 820 s 1%6 STEEL I Fe 415
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DRAWING No. 72 (REFER TABLE 72)
No.AND SPACING No.OF BAYS :DNE
OF PURLINS NOTE SPAN :9.0m
SLOPE Hy H2 R PRINCIPAL RAFTER 1 ALL DIMENSIONS ARE IN mm SPACING :'6.0m
oF 2 FOR FOUNDATION FORCES REFER COLUMN HEIGHT :16.5m
PURLINS | SPACING | TO ANALYSIS TABLE .72 SUPPORT CONDITION  : HINGED
1 DISTANCE OF THE NEAREST PURLIN WWG(%®) FOR ALL WIND AND
1n3 6782 | 6212 1367 s N FROM THE o EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
i —+ b.RIOGE £300 MATERIALS
tims 16807 ! 6188 | 1025 s | nes ]
i .’ OCONCRETE I M25
tnS 6824 | 6172 [ 820 s 1155 STEEL I Fe4ls
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(REFER TABLE 73)
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DRAWING No. 73
.OF BAYS
Wo.AND SMACING | more SN:‘O: A
or s 1 ALL DNeENSIONS ARE IN mm SPACING
SLOPE L] L PRING RAPTER .
" "o o;",“' 2 FOR FOUNDATION FORCES REFER COLUMN HEIGHT
PURLINS | TO ANALYSIS TABLE .73 SUPPORT CONDITION
3 DISTANCE OF THE NEAREST PURLIN LUG (§) FOR ALL WIND AND
T3 5345 4640 | 1333 5 1218 FROM THE a. EXTERNAL COLUMN PACE 5100 SEISMIC ZONES
. ee b. RIDGE 1 360 MATERIALS
tms, |5378 | 4610 | 1000 . CONCRETE
fms (5399 { L590 | 800 s 173 STEEL

. ONE

: 9.0m
1220m
1 50m
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tM28
. Fe4is
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ORAWING No.74 (REFER TABLE 74)

No.AND SPACING | more “°'°:”'S : ONE
O LI |1 ALL DIMENSIONS ARE IN mm P 30m
SLOPE | Hy | M2 R [ PRINCIPAL RAFTER SPACING :12Oom
No.OF 2 FOR POUNDATION FORCES REFER COLUMN HEIGHT ©6.5m
puRLING | SPACMNG | TO ANALYSIS TABLE.% SUPPORT CONDITION  : HINGEC
3 DISTANCE OF THE NEAREST PURLIN LUG (€) FOR ALL WIND AND
1in3 16849 | 6140 | 1333 s 1212 FROM THE . EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
b. RIOGE . S
1 less |eno 1000 s | 360 MATERIAL 2
15 {6902 | 6090 800 5 1170 STEEL © Fe41S
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DRAWING No. 75 (REFER TABLE 75)
No.OF BAYS . ONE
No.AND SPACING :
‘ OF PURLINS _|, :t?omensnous ARE IN m SPAN (120m
SLOPE | My | W R | PRINCIPAL RAFTER " SPACING :60m
o oF 2 FOR FOUNDATION FORCES REFER COLUMN HEIGHT :5.0m
puRLING | SPACNG | TO ANALYSIS TABLE_75 SUPPORT CONDITION : HINGED
3 DISTANCE OF THE NEAREST PURLIN LUG (L) FOR ALL WIND AND
T3 (5202 [ 4712 | 1867 6§ 12N FROM THME . EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
Yind 5307 | 4688 | 1400 s | 1243 b RIDGE - 300 MATERIALS w2
tms |S32% | 4672 | 120 6 'l 1230 STEEL N VALY
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DRAWING No. 76
No.OF BAYS
No.AND SPACING
OF PURLINS NOTE SPAN
SLOPE y H2 R PRINCIPAL RAFTER 1 ALL DIMENSIONS ARE IN mm SPACING
No.OF 2 FOR FOUNDATION FORCES REFER COLUMN HEIGHT
pURLING | SPACING | TO ANALYSIS TABLE.76 SUPPORT CONDITION
o766 | 6212 | 1867 p 272 DISTANCE OF THE NEAREST PURLIN LUG (%) FOR ALL WIND AND
13 FROM THE a EXTERNAL COLUMN FACE :100 SEISMIC ZONES
Yink |6809 | 6188 | 40O 6 1243 b. RIDGE 1300 MATERIALS
CONCRETE
tims |6825 | €172 | 120 6 1229 STEEL

(REFER TABLE 76)

:ONE

:12.0m
16.0m
:6.5m

: HINGED

:M25
- Fed1s
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DRAWING No. 77
No.OF BAYS
No.AND SPACING
OF PURLINS 1, :?.?om:nsmm ARE IN SPan
SLOPE | M | M R [TPRINCIPAL RAFTER me SPACING
No.OF ”y 2 FOR POUNDATION FORCES REFER COLUMN HEIGHT
puRLINg | SPAC TO ANALYSIS TABLE .77 SUPPORT CONDITION
3 DISTANCE OF THE NEAREST PURLIN UG () FOR ALL WIND AND
Vin3 | 9854 | 9140 | 1833 6 1295 FROM THE o. EXTERNAL COLUMM FACE :100 SEISMIC ZONES
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86C

3-20504 —t

1000

2-12407

|
e

SECTION BB Yoo " W
[

,29-8#26-210
]
Tr. i 1-20803
-
e e 2-12H08
R 9
L, v
ST 5-16¢06
add
i 500 ) T
32005

{REFER TABLE 78)

1-20903 |
3-20;04\ 5198
Y . T N0d
- 7980
0%
)
-
-
/é L~
REE LINKS
e 1\
2-12407 ug ) 16- 844101625320 \“
2-12408 7 120403 _. 22207
e ]
B v
3- 20802 - a It 4 dn
1-20103 L) <
3- 20104 \
16-844101025-320 [ 3-20%0 2-1208 7-20801
Dhivsieed - . ~16-84101025 -
i6- 4101025320 [ — 3-20402 — _SECTION AA ¥-84101625-326 \\
# o
Qe 2 TOP OF |FOUNDATION _&
L 500 | 11500 L 500,
7 N b
DRAWING No. 78
No.AND SPACING NOTE No.OF BAYS
OF PURLINS 1 ALL DIMENSIONS ARE IN SPAN
SLOPE | Wi | H2 | R [ PRINCIPAL RAFTER mm SPACING
No oF | FOR FOUNCATION FORCES REFER COLUMN HEIGHT
puRLING  SPACING | 10 ANALYSIS TABLE .78 SUPPORT CONDITION
- i 3 DISTANCE OF THE NEAREST PURLIN LUG (G ) FOR ALL WIND AND
i3 [5348 . 4640 | 1833 & | FROM THE a. EXTERNAL COLUMN FACE :100 | SEISMIC ZONES
L b. RIDGE .3
1y (5380 | 4610 | 1375 6 1257 50 MATERIALS
CONCRETE,
105 [5402 | 4590 | 1100 6 124 STEEL

:ONE

:12.0m

ROm
*:5.0m

: HINGED

:M25
- Fe 415

L86T:(L®S) €+ dS



65T

29-8432-210

(REFER TABLE 79)

~r_ A
3-20404 a8 2-20u03
o A\ 2-12109
e
2- 121108 A\
N 5-16307
A
——
| so0 | T
3-2as05 |
SECTION 8B 29-8432 210 .
060
L
2-20403 320804 g
32004 5180
03
290
3
——
P <
]
THREE LINKS —— S-16307 i
EXTRA 1@& —f—
2-12009 J \ 298 11031-320
2-12008 } 2-20403 12508
e oJ e —
= ogo Jf | \
g-zo.oz = LI T o |EH .
- 20803 + ~ K . o ¢
3- 20904 I z 2
* 1
3-20104 212409 72000
Ri-ta1itod - 320 I | 72001 220802 ' 5ecTioN AA-2v8#1t031-320
2+ S 11931~ 320 ——
ke l 3. TOP OF |FOUNDATION v__s k l J
| 500 | 11500 L 500}
b 1 1
DRAWING No. 79
= No.OF BAYS
No. AND SPACING
OF PURLINS :?.:.Eomsnswus ARE IN 2ean
SLOPE | Hy H2 R | PRINCIPAL RAFTER mm SPACING
! No OF Teoar— |2 FOR FOUNDATION FORCES REFER COLUMN HEIGHT
puRLIng | SPACING | 10 ANaLYsiS TABLE .79 ) SUPPORT CONDITION
T 3 DISTANCE OF THE NEAREST PURLIN LUG (T FOR ALL WIND AND
Tin3 | €851 | 6140 1833 6 1285 FROM THE a. EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
Tink 6883 | EM0 1375 6 ' 125 b. RIDGE ‘Y60 MATERIALS
S uteil R | CONCRETE
1ins |6903 | 6090 1100 6 1 1241 STEEL

. ONE
:12.0m

C12.0m
6.5m

© HINGED

: M25%
. Fe4ld

L861:(1L®S) £V dS



097

=

29-8442-210
— ,[
YYYY »
4-20404 = 2-20s03
8 "\ Va 2-1240
o~
2-12309 AN /)
A 2-12308
616 507
LILd
—-
.L__EL__l_ 420405 \
SECTION BB ~
/’&@1?570 |
590 " 4-20404
2- 20003
4-20%04 o3

THREE LINKS —=4 = -
EXTRA ‘X
6-16807
212410 4-20804__ X0-8M21041-320
2-2¥09 2-20002__ | 2-2mo | (2-12008
2-1 7 |a
w00 s 13 T
220002 [ s 3 = v
4-20704 2-20¢03] 2-um0sl | Le-20mn
30-8412t041- 320 [ | _s-20401 SECTION Aw 0" 0%12t041 ~320
30-841210 41- 320
4 / y TOP OF|FOUNDATION
400} 11500 500y
DRAWING No. 80  (REFER TABLE 80)
1 No_AND SPACING | ore No.OF BAYS : ONE
i OF PURLINS SPAN C20m
SLOPE | My | My R [ oaincioaLRAFTER]! ALL OIMENSIONS ARE IN mm SPACING P aom
‘ NG OF 2 FOR FOUNDATION FORCES REFER -COLUMN NEIGHT 9.5m
puRLING | SPACING | 10 ANALYSIS TABLE .30 SUPPORT CONDIMION  : HINGED
3 DISTANCE OF THE NEAREST PURLIN LUG (T) FOR ALL WIND AND
tin3 | 9922 9068 | 1800 6§ |, 1306 FROM THE a. EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
Tws | 9959 | 9032 | 1350 6 | 1276 b RIDGE : 360 MATERIALS
L — R ] CONCRETE : M25
1ms | 998 | 3008 jmo & | 128 STEEL : Fe 415

L86T:(L»®S) £¥ dS



19C

320003

2-12:108

44-8332-210

-+ L

17

Tt 3-20402
o \_ / 2-12 409
&

h_/
S-16407
L1

(REFER TABLE 81)

—1
THREE LINKS —]
EXTRA
212208 21-84£11103)-320 \
2-124609 2-12409  6-20800
A 01) ” A t
£ 9 b 't 4 L
oI 3 ».
+ =
320202 = .
3- 20003 ‘ ‘
3-202t02— 212408
2F-83o31-320 | I [ 6-20u0)1 21-8t031-320 | SECTION AA \
2+H8xM031- 320| [
4 y TOP OF|FOUNDATION \ \
bsoo | 17 500 i 500 |
" 1
DRAWING No. 81
No.OF BAYS
No. AND SPACING
OF PURLINS NOTE SPAN
stope | wy | wa R [ ermcieaimarren]! ALL DIMENSIONS ARE IN mm SPACING
NoOF FOR FOUNDATION FORCES REFER COLUMN HEIGHT
puaLing | SPACNG | 10 ANALYSIS TABLE-8! O SUPPORT CONDITION
OISTANCE OF THE NEAREST PURLIN LUG FOR ALL WIND AND
Tin3 | 6817 | 6176 | 2850 8 1369 FROM THE a. EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
Tng | 6846 | 6149 | 2138 8 1238 b-RIOGE : 300 MATERIALS
CONCRETE
tins | coss | 6131 | 1710 8 1323 STEEL

. ONE
.18.0m
: 6.0m

6.5m

. HINGED

: M25
. Fe 415

L861:(L®S) £y dS




9¢

4-20407

| 4h-bad1-210
T
- H—3-20403
é N | EP
R\ A >12000
1.1
4

SECTION BB
o 919X ieam-20 .
\ 320406 5740
ok : -1B10
320503
5‘:50 ‘
*
[} «
THREE LINKS —A ¥, X {
E€XTRA i 420807 1-20%06 -2
| 420907 ,_z°°'°'°65 _
&~ 7 - 83M1t0 40-;
2412808 2040 30-8M1t040-320
212809 J 320003, 242009 L'-zo;m
oo J| |*
t3 1 p> Z
sl I 8§ 4
+ [T
4-20702 | o 3
3-20403]" e
4-20802 [ 2-12008
30- 83t 111 40-320 30-81040-320 AA
30-8211t0 40-320] ] .im_
] | 7-20001
TOP OF [FOUNDATI
-+ x on

(REFER TABLES2)

| 500 | 17 500 .. 500
' * " :
[T.'RAMNG No. 82
! ' No. AND SPACING No.OF BAYS
! | OF PURLINS NOTE SPAN
1 MENSIH ]
SLOFE My | Mz | R [ PRINCIPAL RAFTER]W ALL DIMENSIONS ARE IN mm SPACING
. e OF |-~ 12 FOR FOUNDATION FORCES REFER COLUMN HEIGHT
; | purLing | SPACIG | T0 ANALYSIS TABLE -82 SUPPORT CONDITION
: ‘ DISTANCE OF THE NEAREST PURLIN LUG (€) FOR ALL AND
13 19856 | 9140 - 2833 8 | N7 FROM THE a. EXTERNAL COLUMN FACE :100 SEISMIC mes
1ine | se8s | om0 " 2125 8 | 13s b-RIDGE 1300 MATERIALS !
vin s }9905 9090 inoo ) 1330 SYEEL

: ONE
:18.0m
6.0m
9.5m
HINGED

.

O

:M25
iFedls

@L®S)erds

L861



€9C

THREE LINKS —=
€XTRA

44-8452- 210

-
\RASA

3-20403

2-1231

2-12409

393-88#13t0S1+320

2-12009
2-1240 F 1-20802 [ | 2-12%11 -2-12%09
2-2mt A
3 ¥ |1 J T
L * i
1-20902 i o
3-20803 I = j
4-20004 - 3-20%03~  2-1 410~ Ls-20u01 .
396813051320 | | o200 SECTIoN a4 3F8H3t051-320
33-8#131081-320] r
4 1 1 .mg‘eqamon |
Jseo | 17500 { s00 |
DRAWING No. 83 (REFER TABLE 83)
No.OF BAYS - ONE
No. AND SPACING .
OF PURLINS NoTE SPAN :18.0m
SLOPE ™ H2 R PRNCIPAL RAFTER 1 ALL DIMENSIONS ARE iN mm SPACING 1. 6.0m
No.OF 2 FOR FOUNODATION FORCES REFER COLUMN HEIGHT T12.5m
puRLING | SPACTG | 1O ANALYSIS TABLE _ 83 . SUPPORT CONDITION HINGED
3 DISTANCE OF THE NEAREST PURLIN LUG FOR ALL WIND AND
t;m3 2924 (12068 | 2800 | 8 1392 FROM THE o EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
Yms |12961 | 120321 2100 | 8 1261 b RIOGE :300 MATERIALS :
CONCRETE 1 M25
1S |12986 [ 12008 | 1680 | & 1346 STEEL : Fe 415

L8611 ®S) € dS



v9C

44-8303-210
o e
1- 20802
4- 20603 & 3-20%04
\ s
o 2-12m0
S
2-12809 A\ /!
; 3-20108
—-F-—.
SECTION BB

(REFER TA BLE84)

THREE LINKS
EXTRA h/
2-1280 S 2+ 8111210 32-320
2- 12409 3-20506 — | 2-12M0  7-20800
! ry b A ‘
z ocb f/ | S \
- : 4l
420003 | T
3-20004 7
I 4-20803 J__.J 2-12809
2~ 32- ]
21-8M121032-320 | I 220801, 8#12t032-320~' SECTION 4 A
21-831210 32-320 ]
P NDATI L
4 TOP OF |FOUNDATION
| s00 | 17 500 500 |
| 1
ORAWING No. 84
No.OF BAYS
No.AND SPACING
OF PURLINS 1, :‘S.Eomsuswns ARE IN pan
SLOPE Hy H2 R PRINCIPAL RAFTER mm SPACING
No. OF | 2 FOR FOUNDATION FORCES REFER COLUMN HEIGHT
puRLING | SPACING | 1O ANALYSIS TABLE. 84 SUPPORT CONDITION
T DISTANCE OF THE NEAREST PURLIN LG (L) FOR ALL WIND AND
tin3 | 685t | 6140 | 2833 8 | 1369 FROM THE a. EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
1 b. RIDGE 1360 MATERIALS :
Twns | 6883 | 6110 ! 2125 8 1338
. CONCRETE
tinsS | 6903 | 6090 | 1700 8 1 1323 STEEL

:ONE
:18.0m

©12.0m
:6.5m

: HINGED

‘M 2S5
;Fe 415

L861:(L®S) £V dS
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o J L ©-s00

44-8%42-210

- / 2-12m0
2-12409 J
4-20H07 P\ A 2-12.408

Aso0 |

SECTION BB

=
|

—+-
THREE LINKS —
EXTRA
4-20207
2-1#08
212400 4-20303 12 »
242580 7| 2ems 2-usos
T T S
re Y FEE
o~
4-20902| I] z th
4-20003[" 4Zos02] 2-w0 | 8-2001
30- 81 2t041-320
- B1121042-320). 620001 _SECTION AA_
30~-8M12%% 2- 320 I \
TOP OF |FOUNDATION \ \ l
500 | 17 500 L 500 }
T & ~
DRAWING No. 85 (REFER TABLE 85)
v No.OF BAYS “ONE
| | No. AND SPACING :
! ‘ I of PuRLINS 1, No?omeusaons ARE IN SPAN :18.0m
SLOPE . H ‘ W | R [ PRINCIPAL RAFTER| = mm SPACING nROom
5 i i Mo OF T ens -~ {2 FOR FOUNDATION FORCES REFER COLUMN HEIGHT 1 9.5m
. : ! pURLING ' SPACING | 10 ANALYSIS TABLE .85 SUFPORT CONDITION  : HINGED
! ' 7 . 3 CISTANCE OF THE NEAREST PURLIN LUG (€) FOR ALL WIND AND
tin3 ngzz | 9068 | 2800 8 . 1386 FROM THE a EXTERNAL COLUMN FACE .100 SEISMIC ZONES
s s e . .
Tk 9959 . 9032 2100 | & : mS3 © RIDGE 1360 MATERIALS
e et CONCRETE 1 M25
1 sjssu 9008 | 1680 8 1 139 STEEL ‘Fe 415
5 1

L86T:(L®S) € dS



99¢

43-8%47- 10
——— _—L———., -

4= 25804 — - b - aJ’T¥.f7 —— 2-25:03
b -
2-12@2 -
o R 1 2-1211
by
212010 P /1
620408 \—mi 2-12209
s | 3.25405
SECTION BB v\ 210 /\“ 43-8147- 210
- 2-12413
3?\ 2-1242)
425104 L 2-uw3
2- 25903 2P g Zum3
4- 25004
W
®
®
—+ 1920 V
* 6120 x| ~
1
! |
o 2-20206 =
THREE LINK S —A T-ak 1-20807 ;-:g:g;/
EXTRA -
| 620008 &-20%08 tn
> 84414146-3
12809 17 | 225003 g O SRINE30
2-1230 1 1 1-2se02_ | 202 | 2-1w09
M A
2-ngn - \ & -
2-12§12 z [T T = i -
1- 25802 e nmis
2-25'03I
oL L 204 20 | 725000
33881410 46-380) | [ 125 hor 33-8#1410 46-380 “ZECTION A A J
3384414 to 46~ 380 r’ T H ==y v o
»
“/ TOP OF|FOUNDATION b l
.
| 500-] 17500 | 500 |
+-200 ) 1 1
DRAWING No. 86
No. AND SFACING NOTE No.OF BAYS
OF PURLINS ALL DIMENSIONS ARE IN mm N
SLOPE | Hy | M2 R "PRINCIPAL RAFTER SPACING
No. OF 2 FOR FOUNDATION FORCES REFER COLUMN HEIGHT
pun‘unsls"“c'“ TO ANALYSIS TABLE .86 SUPPORT CONDITION
- : DISTANCE OF THE NEAREST PURLIN LUG (€) FOR ALL WIND AND
13 [1026 11960 - 2750 8§ | 1409 FROM THE a. EXTERNAL COLUMN FACE :100 SEISMIC ZONES
ik 113074 (n9ts 2063 | 8 | 1377 o RIDGE 1360 MATES;‘E\"I—ES :
1ins imos 1885 : 1650 s | ne STEEL

{REFER TABLE 86)

ONE
:18.0m
©12.0m
P12.8m
* HINGED

: M25
. Fe41s

L861:(L % S) £v &S




L9t

72-8138-170

|

L

ey

DRAWING No. 87

(REFER TABLE 87)

1-25402 111“7
3-253403 e 3-25004
R /] 2-16/M11
S
.m0 oF 1A /
A 2-16809
3-25%08 T
-
L e |
2-163t05
SECTION BB N | \72-8%38-170
ok \ ! 2-168412
0
3-25404 A3 / 2-15m2
s 162
1-25%02
3-25%03 99505 \
3-25804 -
9
. %
P ®N |2-25r06
2- 25407
EE LINKS — / ol
Extha 8 /ﬁ-ix 32508 2-25007 3-25408
7T 3-253%08 \
216209 | 25-81131037- 380
2-183t10 ] ﬁ 3-25804 2-16811  2-16%03 X
2-84#Nn LIPY A
3 1
x
i gl 1Fr }
“‘ w0
3-254#03 = | Pl
3-25%04[ .
3-25003 | 2-16M0- L~ 25401
25- 881310 27-380 [ [— 625501 25-813t037-380 — SECTION A A L
25-8313t0 37-380
}
4 ” 3 TOP OF|FOUNDATION
| 600 L 23400
+ b
No.AND SPACING
OF PURLINS _|, :i?onueusnons ARE IN
SLOPE | Hy H2 R PRINCIPAL RAFTER mm
o OF FOR FOUNDATION FORCES REFER
pURLING | SPACING | 10 ANALYSIS TABLE _ 87
3 DISTANCE OF THE NEAREST PURLIN UG ()
Tin3 | 9889 | 9104 | 3817 n 1285 FROM THE o. EXTERNAL COLUMN FACE : 100
Tine (9924 | 907 | 2863 ] 10 | 1396 b. RIOGE $300
tins | 9946 | 9049 | 2290 10 1380

No.OF BAYS

SPAN

SPACING

COLUMN HEIGHT
SUPPORT CONDITION

FOR ALL WIND AND
SEISMIC ZONES

MATERIALS
CONCRETE
STEEL

. ONE

:24.0m
6.0m
2.5 m

: HINGED

:M25
. Fe 415

L86T:(L®S) €¥ dS



89¢

N

ti-snao-1/0

-+
i vy -
o ST
R
o \ W, 2-16M11
8 L
71680 | o
kN 2-16809
4-2508
JUDN
——
e | i
SECTION BB 2-16#05 )ﬁl

_———

THREE LINKS
EXTRA

2-1641
2-16830

2-16409

3-25%03 |
3- 2504

33-8#131045 - 360
33-8313t045 - 380

—6-25:01

1/} y TOP O:LWNDATION
600

2%

33-8#13t0 45-380

2-16309

3-25003 1 2-1610

23400

T
)
g 6-2%01
33-8#3t045-380 -

DRAWING No. 88

{REFER TABLE 88)

12008 2280
i )

No. AND SPACING
OF PURLINS ,
SLOPE | Hy H2 R PRINCIPAL RAFTER
No. OF
PURLINS | STACING
v 3
1in 3 12925 ! 12068 iasoo no 1290
——— —+ 1
1ing (12963 [12032 | 2850 10 1401
. & 4 i 4 ——
T H P
1S | 12987 10, 1386

i
i

NOTE

ALL DIMENSIONS ARE IN mm

2 FOR FOUNDATION FORCES REFER
TO ANALYSIS TABLE _88
DISTANCE OF THE NEAREST PURLIN LUG (§)
FROM THE a. EXTERNAL COLUMN FACE :100
b. RIDGE

No.OF BAYS

SPAN

SPACING

COLUMN HEIGHT
SUPPORT CONDITION

FOR ALL WIND ANO
SEISMIC ZONES

MATERIALS
CONCRETE
STEEL

: ONE
:24.0m

6.0m

$12.5m
: HINGED

- M25
. Fe 416

L861:(L»®S) €¥ dS



69C

]

THREE LINKS —*]
EXTRA

+—
L < car TR
° N /,/ 2-%501
rsmo— SN/
3-25#08 e AL

-6

2-16¥10
2-%r09

-
=

2-32003 |

3-32504 |

H2

25-8#134H7 -380|
25 O31037-380

|
[[foon
|

y TOP OF|

;

LWNDATI ON

3tc37- 380

~ 2-16m1

——2-16809

600

A

33 —

25-8-137-

380
_SECTION AA_

23400

2-)6:10 : 5-32401

|

LSOOL
1 l

DRAWING No. 89

(REFER TABLE 8%)

NOTE

No.AND SPACING
. OF PURLINS
SLOPE | H2 R PRINCIPAL RAFTER
No.OF
PURLINS[ SPACING
T3 9923 | 3068 J| 3800 n i 1302
ting |9961 | 9032 | 2850 10 | 13%
4
1im5 (9985 900543 2280 10 1399

1 ALL DIMENSIONS ARE IN mm

2 FOR FOUNDATION FORCES REFER
TO ANALYSIS TABLE _89
3 DISTANCE OF THE NEAREST PURLIN LUG (§)
FROM THE a. EXTERNAL COLUMN FACE :100

1 360

b. RIOGE

No.OF BAYS
SPAN

SPACING
COLUMN HEIGHT

SUPPORT CONDITION
FOR ALL WIND ANO

SEISMIC ZONES

MATERIALS :
CONCRETE
STEEL

: ONE

: 24.0m
1 120m
:95m

:M25
. Fe 415

LS61:(L®S) €b dS
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71-847- 170
. /L
2-324403 YYYY, 1- 32802
see R
2-16812
2-1641 \ /q
g b s L P
2416809 — R\ A 332008
4
SECTION BB
+3202 3-3204
2-32#03 o
3-2404 \ 9%%13
S\
13 1
™REE LINKS o '{‘ix
EXTRA - 3-3208
2-16a37 [ 33-8it 141046 380 \‘l\ \
1 ' x
2-168 — ram03 | 2% 296009
2-16¢0 3 ] A =
2-1600° x 15hd * 1 \\\
s g A BS| T
232403 | \
>zl | 3 32404_[216m12 29600 | 532600
3386~ 380 | 20-8r144046- 380 | SECTION AA ‘ \\“
338404 196380 [ | 53401 \\\
i N
4 y TOP OQLE_MA 10N
Js00 } 2340 | 600 ]
0 4220
DRAWING No. 90 (REFER TABLE 90)
No.OF BAYS -
No.AND SPACING - ONE
Of PURLINS 1, :CL"LEomsnsnous ARE IN mm 2PaN 124.0m
SLOPE | Hy | H2 R | PRINCIPAL RAFTER SPACING ‘12.0m
No. OF 2 FOR FOUNDATION FORCES REFER COLUMN HEIGHT 12.5m
PURLING | SPACINC | O ANALYSIS TABLE- 90 SUPPORT CONDITION | HINGED
3 DISTANCE OF THE NEAREST PURLIN LUG (&) FOR ALL WIND AND
tin3 (13027 {11960 | 3750 n 1265 FROM THE o EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
- e o :
- Tms |1075 |nets | 2813 | 10 uia e RIOGE 1360 Mggs;:g—: . mas
- _ JS NS E— :
tin§ {13106 | 1885 | 2250 10 1380 STEEL . Fe41s

LS61:(L®S) € dS



e

1N0- 8438-140

L
3-32:04 e ! ‘2-33;:%2
8 A 2-1661
-1e0 | {R /
3-3208 —, 2-16409
A
-4!——
. 750 T
SECTION BB 2-1640 P 10-8#38 -140
ok iy 2-16m2
3-32004 2-16m2
Pt~ Lo 2462
3-32504 \\5\0 ol
° <
9
90
_4_ 1\0 ' _
'\O'll' l![ 2-32406
, 2-32:07 B
THREE LINKS—=T : 322908 ' ° 2-3207 ..L._ 3- 3208
EXTRA ° ‘) 3-32008
2-16e11 ' 25-8:133t037-380
2-16810 4 [ 3-32004 | 216 | 2-16r09 \\\ \
2-16409 LI | ]
E: * I
| 1 T
- _ 2.7
" ~ -
et 1] # Bre U T3 T
258 131037-360 | - 432803 | 2-96M0 | 7-32%01
- SECTION A A - 25-84131c37- %0 \ \
25-8#131037-380 | I] 73200 =T a8
+ [ 'y TOP OF{FOUNDATION \ l
1150 ) 20250 | 750 |
+ * 1 )
DRAWING No. 91 (REFER TABLE 91)
No.AND SPACING NOTE No.OF BAYS . ONE
OF PURLINS SPAN :30.0m
SLOPE Hy M2 R PRINCIPAL RAFTER 1 ALL DIMENSIONS ARE IN mm SPACING 2 6.0m
No. OF 2 FOR FOUNDATION FORCES REFER COLUMN HEIGHT D 95m
purLINg | SPACING | 10 ANALYSIS TABLE. 91 . SUPPORT CONDITION  : HINGED
| 3 DISTANCE OF THE NEAREST PURLIN LUG (¢) FOR ALL WIND AND
tin3 19991 | 9104 | 4817 B BN FROM THE . EXTERNAL COLUMN FACE :100 SEISMIC ZONES
1 b. RIDGE :300 MATERIALS
Tk 19925 | 9071 | 3613 1B | 1304
. ‘ CONCRETE 1 M2§
tinS {9947 | 9049 | 2890 12 1407 STEEL . Fe 415
i

LSET:(L®S) €V dS



cLe

!no-aaas-u.o
[ Sdntaadd

——
42603 113 3-321404
1-32802
o N/ 21611
S
2-168%10 — A /
3-32508. N 2-16509
—t—
Lo | T
SECTION BB 216805 H 110-8%46-140
3-32304 o 662 /\ 2-16812
1682 — SNy 2-16m12
1-32402) — Ny
it P S N 15y
3-32/04 < <t S
P e T s,

N o = o8 e SIS
] f,f“ oy o \.~§~'
.‘-!/‘.“ ’ / 10 232806 Q\"‘
=2 SN = o 3-32%07 %4
THREE LINK S —] W SN 124
=t | P 3-32108 e
EXTRA S b SX 33208 FIN07
' / 3-32:08
2-16%11 33-813t045- 380
2-16810 3-32304_ 2-1681 |2-16309
—
2-16%09 | 4 L] ﬂ A x
F 3 1309 . 3
111 i i
4-32803) T/ Ky 135 N _V S ‘
3-32704]
432403 i ‘2-1610 7-32801-
33-8311310 45~ 380 L” SECTION A A~ 33-8if31045-380 \\
3391310 45- 360 73280} I
4 [ [ 3 TOP OF [FOUNDATICN \‘
s ) 29250 | 750 |
DRAWING No. 92 (REFER TABLE 92)
No.AND SPACING NOTE No.OF BAYS : ONE
OF PURLINS 1 ALL DIMENSIONS ARE IN SPAN :300m
SLOPE | Hy | My R | PRINCIPAL RAFTER - mm SPACING ¢ 60m
N OF 2 FOR FOUNDATION FORCES REFER COLUMN HEIGHT 1125 m
purLins | SPACING | 10 aNaLysis TaBLE.92 SUPPORT CONDITION  : HINGED
3 DISTANCE OF THE NEAREST PURUIN Lug (%) FOR ALL WIND AND
Tin 3 (12961 (12032 | 4783 » 1343 FROM THE a EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
: 1 b RIDGE * 300 MATERIALS °
1 13002 | 1993 | 388 B 213
ne CONCRETE : M25
15 (13028 | 11967 | 2870 12 1416 STEEL . Fe 415

A ®S)Ep dS
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/109- 8438-140

(REFER TABLE93)

ONE

:30.0m
12.0m
19.5m
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7 ] 432203
216411 A\
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z-6909 _ 1 (N A
3-32808
—— I T
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== 109~ 8838 - 140
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4- 32404 “910
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0 1
—— ® - 1
02 ‘
ot
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4 } y TOP o:lf_wnomon
i 750 | 29250 | 750 |
-+ A q i
DRAWING No. 93
T No. AND SPACING No.OF BAYS
0. Al
NOTE SPAN
OF PURLINS | OIMENSIONS ARE IN mm SPACI
SLOPE | Hy H2 R [ princiPaL RAFTER | ALl ACING
; | TR EEE T p FOUNDATION FORCES REFER COLUMN HEIGHT
i l pUZLOFS'SP‘C‘“G 10 ANALYSIS TABLE.93 SUPPORT CONDITION
l‘ 4 CISTANCE OF THE NEAREST PURLIN LLG(R) FOR ALL WIND AND
1in3 | 9951 | 9032 | | 4783 13 1239 M THE a EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
l : FRO >
T ' 3580 : T 908 7 b. RIOGE 1360 MATERIALS
; 1k l1ooooJ 8993 | ) 12 | CONCRETE
1 1S !‘mzs | 8967 ’;12370 n | e STEEL
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SECTION BB

O_F_‘ LOUNDATION

33-83#151047- 380,

4204

109- 8848 -140
2-16R14

/

8-32401

&2

29250

4-32103 —/ 2-16%1
33-81151047-380 SECTION AA
B

(2-16114
216814
21684

DRAWING No. 94

(REFER TABLE 9¢)

No AND SPACING
v OF PURLINS
SLOPE l Hy H2 R I PRINCIPAL RAFTER
No.OF |
; o OF | SPACING
T
1in3 113029 | 11960 ! 4750 1B 1348
I i St B
Ting I BO77 | 11915 - 3563 13 ¢ 1318
-8 i
tin5 {13107 | 11865 | 2850 1B 1B

NOTE

ALL DIMENSIONS ARE IN mm

FOR FOUNDATION FORCES REFER

TO ANALYSIS TABLE .9%

DISTANCE OF THE NEAREST PURLIN tuG( %)
FROM THE a. EXTERNAL COLUMN FACE : 00

b. RIDGE 1 360

No.OF BAYS
SPAN

SPACING
COLUMN HEIGHT

SUPPORT CONDITION
FOR ALL WIND AND
SEISMIC ZONES

MATERIALS
CONCRETE
STEEL

: ONE

:30.0m
c12.0m
2.5 m

© HINGED

: M25
. Fe41s
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i 1_TOP.OF FOUNDATION
1 400 | 8600 Jedb | :
T i l ! DRAWING No. 95 (REFER TABLE 95)
No. OF BAYS : TWO
No_AND SPACING OF PURUFNTSER NOTE . SPAN .9.0m
SLOPE | My H2 R EXTERIOR RAFTER | IMTERIOR RA 1. ALL DIMENSIONS ARE IN mm SPACING :6.0m
A ke | sPACING AL | SPACING | 2 FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT  5.0m
ANALYSIS TABLE -95 . SUPPORT CONDITION : HINGED
13 (5280 |4mi2 | 1367 5 nge 4 1381 3 DISTANCE OF THE NEAREST PURLIN LUG(Q) FOR ALL WIND AND]
FROM THE . EXTERNAL COLUMN FACE 1100 SEISMIC ZONES
1né | 5306 | 4688 | 1025 H 110 4 1346 b. RIDGE 1300 MATERIALS :
; ¢ VALLEY 1300 CONCRETE ‘M 25
1ns |53z L:.m 820 5 156 4 1330 STEEL :Fe41s
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4 TORQF FOUNDATION -~ L
. 8600 —}
jsoo } 1 DRAMING Mo. 96 (REFER TABLE 96)
Q a
No. OF BAYS 1 TWO
No. AND SPACING OF PURLINS NOTE SPAN :9.0m.
swre| Wy | wy | m |EXTERIOR RAFTER | INERORRAFTER | | (| OiMENSIONS ARE IN mm SPACING : 6.0m
o hes | sPacinG | Mo OF 1spacinG | 2 por FounDATION FORCES REFER TO COLUMN HEIGHT :6.5m
ANALYSIS TABLE .96 w (©) SUPPORT CONDITION : HINGED
212 | ner 5 n97 4 1381 | 3. DISTANCE OF THE NEAREST PURLIN L FOR ALL WIND AND
e [s782 |62 FROM THE a. EXTERNAL COLUMN FRCE : 100 SEISMIC ZONES
: 300 MATERIALS :
1imé 6007 | 6188 | 1025 H 1168 4 1346 ». RIDGE
: © VALLEY : 300 CONCRETE : M25
tems |eoz | 6172 | 820 5 155 4 1330 STEEL t euts
. .

<
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T I DRAWING No.97 (REFER TABLE 97)
- No. OF BAYS :TWO
No. AND SPACING OF PURLINS NOTE SPAN : 9.0m
SWOPE( Hy | Hy R (EXTERIOR RAFTER | INTERIOR RAFTER | , ,\ | DIMENSIONS ARE IN mm SPACING 112.0m
PN | SPACING | 08 0¥ [ SPACING | 2 FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT :5.0m
ANALYSIS TABLE _97 SUPPORT CONDITION : HINGED
1m3 {5345 | 4640 | 1333 s 1215 4 1361 3. DISTANCE OF THE NEAREST PURLIN LUG (R) FOR ALL WIND AND
FROM THE q. EXTERNAL COLUMN FACE :100 SEISMIC ZONES
1iné (5378 | 4610 | 1000 5 186 4 136 . RIDGE :360 MATERIALS :
€ VALLEY : 300 CONCRETE :M25
teS | 5399 | 4590 | 800 5 1173 4 1310 STEEL ! Fe 41S
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; ) ! DRAWING No. 98  (REFER TABLE 98)
&
No. OF BAYS ! TWO
No. AND SPACING OF PURLINS NOTE - SPAN . 9.0m
swore| Wy | wy | w |EXIERIOR RAFTER L INFERORPAFTER | | || OIMENSIONS ARE IN mm SPACING 12.0m
e Ofis | SPACING | N0 OF< | SPACING | 2 rOR FOUNDATION FORCES REFER TO COLUMN HEIGHT : 6.5m
ANALYSIS TABLE 98 SUPPORT CONDITION : HINGED
1m3 |ce49 | 6140 | 1333 B 1212 4 1361 3. DISTANCE OF THE NEAREST PURLIN LUG (4) FOR ALL WIND AND
FROM THE . EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
1und |6881 | eno | 1000 5 183 4 1326 b. RIDGE : 360 MATERIALS
¢ VALLEY 1300 c“nm MZS
1nS {6902 | 6090 800 s 1170 4 1310 STEEL ‘Fe 415
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" < DRAWING No. 99 (REFER TABLE99)
b
No. OF BAYS : TWO
No. AND SPACING OF PURLINS NOTE SPAN :2.0m
swpe| Wy | g a |EXTERIOR RAFTER | INTERIOR RAFTER | | '\ 0\Lencions ARE 1N mm SPACING . 6.0m
ks | 5PACING | 11 OFs |SPACING | 2 roR FOUNDATION FORCES REFER TO COLUMN HEIGHT : 5.0m
ANALYSIS TABLE - 99 SUPPORT CONDITION : HINGED
103 5282 | 4712 | 1867 6 127 6 Nné&s 3. DISTANCE OF THE NEAREST PuRLIN LUG(L) FOR ALL WIND AND
FROM THE a. EXTERNAL COLUMN FACE: 100 SEISMIC ZONES
1in4 15307 | 4688 | 1200 s 1243 5 1396 b. RIDGE : 300 MATERIALS ©
: ' € VALLEY :300 CONCRETE :M25
1in$ {5324 | 4672 | N20 6 1230 s 1380 STEEL . 1 Fe 415
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IQ DRAWING No. 100 (REFER TABLE 100)
No. AND SPACING OF Fuu'-'r'? NOTE g;A(:‘F Bars :1;“2)0
SWPE| My | My n [EXTERIOR RAFTER | INERIOR APTER |, | oimeNsiONS ARE IN mm SPACING 6.0 2
o O | sPacinG| Mo OF [ PACING | 2 FOR FOUNDATION FORCES REFER 1O COLUMN HEIGHT {85 m
=4/  ANALYSIS TABLE - 100 SUPPORT CONOITION : HINGEC
1m3 |6784 | 6212 | 1867 6 1272 6 145 | 3 pISTANCE OF THE NEAREST PURLIN LUG (D) FOR ALL WIND AND
| FROM THE o. EXTERNAL COLUMN FACE : 100 SEISMC ZONES
tiné |6809 | 6188 | 1400 3 1243 5 139 b. RIDGE : 300 MATERIALS
¢ vALLEY F 300 CONCRETE : M25
1wms {6825 | 6172 {1120 6 1229 s 1380 STEEL : Fe 415
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0 | DRAWING No. 101  (REFER TABLE101)
<
No. OF BAYS : TWO
No. AND SPACING OF PURLINS NOTE SPAN :12.0m
swope| W, | My | @ [EXTERIOR RAFTER |IMIERORRAFTER |, , | piMENSIONS ARE IN mm SPACING : 6.0m
e Jhs | sPacinG [ i SFs |SPACING | 2 FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT : 9.5m
ANALYSIS TABLE 101 © SUPPORT CONDITION : HINGED
9854 | 9140 | 1833 6 1295 6 145 | 3 DISTANCE OF THE NEAREST PURLIN LUG FOR ALL WIND AND
103 FROM THE o. EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
1né lge85 | 910 1375 6 1264 S 1396 b. RIDGE 1300 MATERIALS
€ VALLEY :300 CONCRETE i M25
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M 1 DRAWING No.102 (REFER TABLE102)
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. No. OF BAYS T TWO
No. AND SPACING OF PURLINS NGTE SPAN ‘D.0m
SWPE| W | Wy | n |EXIERIOR RAFTER G \NIERIOR BAFTER | | ,\ | IMENSIONS ARE IN mm SPACING :2.0m
Mot ns | SPACING | B0 OF | SPACING | 2 sOR FouNDAION FORCES REFER TO COLUMN HEIGHT ‘s om
ANALYSIS TABLE 102 SUPPORT CONDITION : HINGED
13 |5348 | 4640 |1833 6 1287 H 146 3. OISTANCE OF THE NEAREST PURLIN LUG (©) FOR ALL WIND AND
FROM THE a. EXTERNAL COLUMN FACE : 100 SEISMIC m
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L | DRAWING No. 103 (REFER TABLE103)
A2 No. OF BAYS 1 TWO
No. AND SPACING o:o?:::«rsa NOTE SPAN : 12.0m
SLOPE| Hy | Hg p |EXTERIOR RAFTER | |NTE 1. ALL DIMENSIONS ARE IN mm SPACING :12.0m
T sPacinG | o SFc | SPACING | 2 FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT 65m
ANALYSIS TABLE_ 103 SUPPORT CONDITION : HINGED
1n3 | 6851 | 6140 | 1833 6 1285 s 14% | 3. DISTANCE OF THE NEAREST PURLIN LUG (%) FOR ALL WIND AND
FROM THE a. EXTERNAL COLUMN FACE : 100 SEISMC ZONES
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DRAWING No. 122

(REFER TABLE 122)

Mo. AND SPACING OF PURLINS
sore| w, | " EXTERIOR RAFTER | INTERIOR RAFTER
2 [ No.OF No. OF
PURLING SPACING | oy o s | SPACING
18 | 5348 | 4640 | 1833 [ 1287 5 1416
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Tm3]15402 § 4590} 100 6 1243 B 1365
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2

3

NOTE

ALL DIMENSIONS ARE IN mm

FOR FOUNDATION FORCES REFER TO

ANALYSIS TABLE _ 122
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No. AND SPACING OF PURLINS
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NOTE

1. ALL DIMENSIONS ARE IN mm

2 _FQOR FOUNDATION FORCES REFER TO

. ANALYSIS TABLE _125

3 DISTANCE OF THE NEAREST PURLIN LUG (%)

FROM THE . EXTERNAL COLUMN FACE : 100

b. RIDGE I 300
¢.VALLEY I 300

No. OF BAYS
SPAN

SPACING
COLUMN HEIGHT

SUPPORT CONDITION

FOR ALL WIND AND
SEISMIC ZONES
MATERIALS
CONCRETE
STEEL

- THREE
: 18.0m

60m
6.5m
HINGED

: M2S
. Fe 415
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Nol AND SPACING OF PURLINS

NOTE

1. ALL DIMENSIONS ARE IN mm

EXTERIOR RAFTER
[~ No. OF

INTERIOR RAFTER
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SLOPE | ¥, Hy ]
FURLING | SPACING | oy v | SPACING | 2 FOR FOUNDATION FORCES REFER TO
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c.VALLEY : 300
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No. OF BAYS
SPAN
SPACING
COLUMN HEIGHT
SUPPORT CONOITION
FOR ALL WIND AND
SEISMIC. ZONES
MATERIALS
CONCRETE
STEEL

THREE

18.0m
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9.5m

HINGED
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PURLINSG | SPACING | o ot ins | SPACING | 2. FOR FOUNDATION FORCES REFER 10 COLUMN HEIGHT :5.0m
ANALYSIS TABLE.13 SUPPORT CONDITION : HINGED
Y3 [5280 [ 4M2 {1367 i n9e 4 138 3 DISTANCE OF THE NEAREST PURLIN LUG () FOR ALL WIND AND
FROM THE . EXTERNAL COLUMN FACE :100 SEISMIC ZONES
Vim4 {5306 | 4608 | 1025 5 1170 4 1346 b. RIDGE . . 300 MATERIALS
— C.VALLEY £ 300 :
1ms |5322 [4672 | 820 5 1156 . 4 1330 : g?g(E:EETE - :92215
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DRAWING No. 132 (REFER TABLE132)
_ No.AND SPACING OF PURLINS NOTE ';% Ao: BAYS ‘ "wo"
: om
SWPE| H | My | R Ex::':;:“ RAFTER ':TE;'” RAFTER | 1. ALL DIMENSIONS ARE IN mm SPACING 6.0m
PURLING | SPACING | Lk tns | SPACING | 2. FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT : 65m
- ANALYSIS TABLE.132 SUPPORT CONDITION : HINGED
Yin3 16782 | 6212 | 1367 5 197 ¢ 3. DISTANCE OF THE NEAREST PURLIN LUG (€) FOR ALL WIND AND
i FROM THE a. EXTERNAL COLUMN FACE 1 100 SEISMIC ZONES
1in4 {6807 | 6188 | 1025 s 168 4 1346 b. RIDGE : 300 MATERIALS !
¢.VALLEY : 300 CONCRETE : M25
1ns 682 | 6172 | 820 5 nss 4 1230 STEEL : Fe 415
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DRAWING No. 133 (REFER TABLEI)
Mo.AND_SPACING OF PURLINS NOTE g‘; Ao: BAYS :‘“‘
SWPE| W, | M | R E’::'::“ RAFTER '::Eg[” RAFTER ] | ALL DVMENSIONS ARE IN mm SPACING P12 %",;,
s | SPACHG | 12 e | SPACING | 2. FOR FOUNDATION FORCES REFER TO COLUMN MEIGHT : 5.0m
ANALYSIS TABLE . 132 SUYPPORT CONDITION : HINGED
T3 (5345} 4640 | 1333 5 1215 4 1360 | 3 DISTANCE OF THE NEAREST PURLIN LUG (§) FORMALL WIND AND
5 5 186 . 1226 FROM THE 0. EATERNAL COLUMN FACE 1 100 SEISMIC ZONES
1om & 5370 | 4610 | 1000 " &. RIDGE :360 MATERIALS :
¢.VALLEY : 300 CONCRETE + M25
1ms ls399 | 4590 | 800 5 173 4 1310 STEEL : Fe 415
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DRAWING No. 134 (REFER TABLE 134)
No_AND_SPACING OF PURLINS NOTE ';‘;Ao'f BAYS :%’:
SWPE | M [ M | R “::':;:“ RAFTER '::E;'” RAFTER | | ALL DIMENSIONS ARE IN mm SPACING ‘pom
puRLING | SPACNG | o n ins | SPACING | 2 FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT T 6.5m
ANALYSIS TABLE 134 SUPPORT CONDITION : HINGED
n3 6849 | 6140 | 1333 5 1212 N 1361 3. DISTANCE OF THE NEAREST PURLIN LUG (G) FOR ALL WIND AND
FROM THE . EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
1m& {6881 | 6110 | 1000 H 183 4 1326 b RIDGE ree MATERIALS :
] ©.VALLEY : 300 CONCRETE : M25
t:m$ {6902 | 6090 | 800 s 170 ¢ | 1B STEEL  Fedls
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DRAWING No. 135 (REFER TABLE135)
No.AND _SPACING OF PURLINS NOTE Q%AONF BAYS 1';0(‘)JR
: .Um
SWPE | H, | Hy | R EXL:RC;?R RAFTER ':TE;__'o" RAFTER | 1. ALL DIMENSIONS AR ‘IN mm SPACING 6.0m
pURLING | SPACING | L0 This | SPACING | 5 FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT 5.0m
- t ANALYSIS TABLE 135 SUPPORT CONDITION : HINGED
1in3 (5262 | 4712 | 1867 § 1273 & 145 3. DISTANCE OF THE NEAREST PURLIN LUG (¢ ) FOR ALL WIND AND
FROM THE a. EXTERNAL COLUMN FACE :100 SEISMIC ZONES
1en4 15307 | 4688 | 1400 6 1243 5 1396 b. RIDGE £ 300 MATERIALS
¢.VALLEY 1300 CONCRETE : M25
tinS 15324 | 4672 | 1120 6 1230 5 1380 STEEL : Fe 415
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DRAWING No. 136 {REFER TABLE136)
No. AND SPACING OF PURLINS No. OF BAYS : FOUR
EXTERIOR RAFTER | IN nOTE SPAN :120m
SWPE LM M | RO ':TE;'OR RAFTER | ; ALL DIMENSIONS ARE'IN mm SPACING . 6.0m
PURLING | SPACING | 10 s | SFACING | 2 fOR FOUNDATION FORCES REFER TO COLUMN HEIGHT 6.5m
: Lo 1 ANALYSIS TABLE_136 SUPPORT CONDITION @ HINGED
Tin3 6764 | 6212 | 1867 5 1272 5 nes 3. DISTANCE OF THE NEAREST PURLIN LUG (§) FOR ALL WIND AND]
FROM THE a. EATERNAL COLUMN FACE 1 100 SEISMIC ZONES
1243 s 1396
1104 {6809 | 6188 | 1400 6 o o o MATERIALS -
* e YALLEY .
: 300 CONCRETE : M25
tms |e825 | 6172 | 20 6 1229 s 1380 SreEL :
i : Fe415
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DRAWING No. 137 (REFER TABLE 137)
No_AND SPACING OF PURLINS NOTE z‘;:’: BAYS : ;OgR
: .um
SIOPE | #, | My | R E"L:"C;:R RAFTER '::E:FIOR RAFTER | 1. ALL DIMENSIONS ARE IN mm SPACING : 6.0m
PURLING | SPACNG | o niing | SPACING | 2 FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT 9.5m
ANALYSIS TABLE_137 SUPPORT CONDITION : HINGED
1in3 9654 | 9140 | 1033 § 1295 5 1145 | 3 DISTANCE OF THE NEAREST PURLIN LUG (§) FOR ALL WIND AND]
; X ! 00 SEISMIC ZONES
- . 64 s 135 FROM THE o. EXTERNAL COLUMN FACE :1
Tnd | 9885 | 91O b. RIDGE : 300 MATERIALS :
C.VALLEY I RETE : M25
1250 - s 1380 11350 CONCI :
1S | 9906 [ 9090 | 1100 6 STEEL : Fe 415
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DRAWING No. 138 (REFER TABLE 138)
T Mo_AND SPACING OF PURLINS NOTE Z%Ao: BAYS : Euom
H Om
SLOPE | Wy | Wy | R E"::':)'Fo“ RAFTER '::E;'“ RAFTER | ) ALL DIMENSIONS ARE IN mm SPACING S 12.0m
PURLING | SPACNG | o INs | SPACING | 2 FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT : 5.0m
ANALYSIS TABLE. 138 SUPPORT CONDITION : MINGED
11n3 5348 | 4640 | 1833 5 1287 s 1416 | 3 DISTANCE OF THE NEAREST PURLIN LUG (¢) FOR ALL WIND AND
57 s 1201 FROM THE a. EXTERNAL COLUMN FACE : 100 SEISMIC ZONES
1in ¢ {5380 | 4680 | 1375 6 1 Ny RIDGEE o MATERIALS -
¢.VALLEY . .
1ms |02 | 4580 | 100 6 1243 5 1365 : 300 ‘S:TOSEEETE ‘ ::215
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DRAWING No. 139 {REFER TABLE 139)
No. AND_SPACING OF PURLINS NOTE No. OF BAYS : FOUR
SWOPE EXTERIOR RAFTER | INTE SPAN :
U R B P ) ERIOR RAFTER | 1. ALL DIMENSIONS ARE IN mm SPACING . P 2.0m
PURLINS PURLING | SPACING | 2. FOR FOUNDATION FORCES REFER TO COLUMN HEIGHT 6.5 m
13 | e85 | exo 3 6 1208 s s ANALYSIS TABLE 139 SUPPORT CONDITION : HINGED
: 3 DISTANCE OF THE NEAREST PURLIN LUG (¢ FOR ALL WIND AND
tmé | 6383 | 6m0 | 1378 p 1256 P e FROM THE a. EXTERNAL COLUMN FACE 1100 SEISMIC ZONES
. b. RIDGE : 360 MATERIALS :
€.VALLEY .
1ms }6903 | 6090 | 1100 6 1241 s 1365 300 CONCRETE . M25
STEEL : Fe 415
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DRG. No. 147
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NOTE :
. This drawing shows only a schematic arrangement

. No of cladding runners, purlins etc will
vary depending on the problem,
3. All dimensions are in mm .

~N .

GENERAL ARRANGEMENT OF R.C.PORTAL FRAMES
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i // i = [ 300\ |
i 21242
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: ECTION C-
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(a) 6m SPAN CLADDING RUNNER
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i Handling point T.f“?O TZLT r_*&,‘_ g P ) rafter 200 /|, . »+__&+ 2-104% 2
l / | Z‘T I zL
——————— e — R _6, =
I i 1 P ' &les = 35-603-175
e ‘ 250 1-60 4 250
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: M . B T a
_I[, b 6000 : 11241 1-1281 %—#—
- k— " 0
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SECTION B_B SECTION A_A
c 1-6p8 - -
2-104¢2 1-60 7 3 605 Note:
}r ’ 521 T‘ 1 All d i i
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] /1; J 125 125, l o
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S ! Tﬂ bent down . pes . .
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SUPPORT DETAILS 2 -124 6 extra SECTION C-C that of cladding runner is 1.7m
(b 5 M25 Concrete &Fe 415 ‘and Fe 250 steel
)6m SPAN PURLIN 6 Handling should be in vertical position

DRG.No.143 DETAILS OF 6m SPAN PURLIN AND CLADDING RUNNER

as it 1s to be finally placed
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1-1041 m&?&m@ﬁf 1-10%1 2-1242 2-124&2 ILHTS (stress relieved
E strands) IS:6006-1983
4-603 initial prestressing force in
2-124% 2 each strand =30-6 kN
@ 8 |—4-6% 6 Handling should be in the
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SECTION C.C
DRG.No.144 DETAILS OF 12m SPAN PRESTRESSED CONCRETE(PRETENSIONED) CLADDING RUNNER AND PURLIN
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SECTION A-A
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e T
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SECTION B-8
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DRG No.145 FIXING DETAILS FOR PURLIN .
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SHEET CONNECTION
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|
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DRG. No.146 FIXING DETAILS OF CLADDING RUNNERS
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DRG. No. 147
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=
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- BUTTER DETAILS
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——Union clip
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/'.-8# ST@ $d/é

—| T 1 8#ST@ $d/2
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8#ST @ $ 100mm
) ___YTOP OF FOUNDATION

e
G

ST =STIRRUPS
d =EFFECTIVE DEPTH OF SECTION
La+=DEVELOPMENT LENGTH IN TENSION

DRG. No.149 TYPICAL DETAILING FOR DUCTILITY REQUIREMEN
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ETIE MEMBER

0ce

1000

¢—TOP OF FOUNDATION

(1) INDICATES HOLE FOR
TRANSPORTATION

(@ INDICATES HOLE FOR
ERECTION

FOR DISTANCES ‘a’ AND ‘b’ REFER
TABLE NO. 141

OP OF FOUNDATION

DRG. No.150 LOCATION OF JOINTS AND LIFTING POINTS DURING TRANSPORTATION

AND ERECTION
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PRECAST MEMBERS
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the cover plote
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VIEW FROM TOP
AFTER ASSEMBLY

TYPE 1(Refer Table No.142 )

DRG. No. 153  TYPICAL CONNECTION DETAILS IN A RAFTER

L861:(L®S) €¥ dS




SEE

RAFTER BRACING IN THE END BAY

RAFTER BRACING IN THE
INTERMEDIATE BAY

o

PURLINS

CLADDING
RUNNERS

ERTICAL BRACING IN THE
NTERMEDIATE BAY

AN

AN\

OLUMNS

CLADDING
RUNNERS

VERTICAL BRACING

r l; o IN END BAY

ABLE END COLUMNS

DRG. No.154 SCHEMATIC ARRANGEMENT OF BRACING
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DRG. No.155 DETAILS OF BRACING (CONTD)
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BRG. 156
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