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Preface

A spate of studies on Dhaka city has been wilnessed in recent years. A
number of these works are historical, concentrating mostly on the 19th and
the early 20th century, while othérs have dealt with comemporary themes
relating (o population growth, civic amenities, physical and spatial
planning, housing, slums and squatter settiements, rural-urban migration,
urban cconomy, ctc. We, therefore, keenty felt that a sociological work
focussing on the characteristics and aspirations of, and interactions among’
various imporiant classés and groups of people living in present-day Dhaka
city would be a welcome addition to this growing body of empirical rescarch
on Dhaka city. With the large number of village stdies carried out in recent
years, the necessity of rigorously designed comprehensive urban studies can
haidly be over emphasised for a fuller understanding of the dynamics of
'Bangladesh society. This is the background against which this study was
~ concieved in the spring of 1984, IR
© . Since then despite all the vicissitudes of our time we have continued with
~ this study. "Urban Social Formation in Dhaka City" is thus the product of a
five year process of hard labour. We lope that our readers in general, and
urban sociologists and change agents, in particular, find the book 1o be a
worthwhile and useful exercise, We are, of course, fully aware thal as a path
breaking work in both conient as well as methodology, this study has many
faults and Mlaws, This is only to be expected. We welcome criticisms of this
work, and liope that future researchers on Dhaka city will be able to avoid
the pitfalls and shoricomings that we were vulnerable 10. However, at the
very -outset, we would like to make it clear that there is no auempl at
theorising in this book; on the contrary, we have deliberately restricted
oursclves (o analysing the data and presenting the findings in an organised
manner within the framework of the objectives we set for ourselves before
we commenced research, and to capture the historical perspective wherever
possible. ‘We leave the task of theorising to future rescarchers, who
hopefully, will be betier armed with inter-temporal empirical evidence for
the tagk, - .

A large number of people have helped and encouraged us during the last
five ycars. We express our indebtedness and heartfelt gratitude o all of them,
and in particular to Mr. Khaled Shams, Dr. Mohiuddin Khan Alamgir and
Late Dr. §. A. Qadir for helping us get started; SIDA, ERD and the
Planning Commission for making the funds available; Mr. F.M. Aziz,
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-Dcputy Dxreclor NlLG whose cmmbuuon 1o the sludy at !he initial stage
associates who took 2 tot of pain in compuUng our, survcy daa; all NILG
faculty and siaff members for assisting us with library work, drawings,
typing, editing and ficld research; selected informants and respondents for
generously sharing with us their information and insights on Dhaka city;
Mr. Q. Md. Afsar Hossain Saqui, Director (Training), NILG, Mz, Abeed
Hossain, Deputy Dircctor, NILG, Ms. Rehnuma Ahmed, Assistant
Professor of Anthropology, Jahangir Nagar Umversny and Dr. Firdaus
* Azim, Assistant Professor of English, Dhaka University for paticntly going
through the draft and offering valuable comments; Mr. Mohiuddin Ahmed of
UPL. for taking all the trouble for a neat pubhcauon and our near and dear
ones: for bearing with us and keeping our spiriis high throughout the period
of rescarch work.In the last analysis, our’ grauxudc lics with the change
- agents of Dhaka city and Bangladesh, for it is Lheu' lndomnable spmt which
gives us hope for the future.

The opinions expresscd in this book are e.nmely our-own, and theae. in no
way, reflect the posmons taken by the orgamsauons we are assoc:dtcd wuh

. .KAMALSIDDIQUT e
: : : : ' SAYEDA ROWSHAN QADIR
Dhaka : December 16, 1989 : SITARA ALAMGIR
' SAYEEDULHUQ
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FOREWORD TO THE EIGHTH EDITION

The Schedule of Rates of the Public Works Department was
published tast in July, 1989. Since then, the price of all
construct1on materials and labour has considerably risen in the
market necessitating revision of the seventh edition of the
SGhedule of Rates. Moreover, technolog1ca1 inhovations, new
ideas, new building materials ahd construction méthod have been
evolved which have started to be in use in the colintry. In order
to keep pace with those changes in technology and building
materials and to ihcorporate the price increase of construction
materials and labour, this revised . Schedule of Ratés have been
brought out. While rev1s1ng the schedule, various new useful
jtems gathered from various sources, have beeh added and the
scope of the Schedule of Rates has been considérably widened.
Specifications of works of P.W.D. ih brief have: been included for
quality works Sample of Notice Inviting Teriders etc. for Soii
Invest1gat1on work and gu1de11nes fot. preparatlon of rough
estimates have also been. incorporated to Facilitate undertak1ng
such jobs, This Schedule of Rates contains  items with unit rates
'in metric system. The rates of items have ‘been - computed on the
bas1s of specification, detailed survey of. mater1a15, ?abour,
equ1pments etc. requ1red for the work anhd. the1r average market
rate: preva111ng in the major c1tuesf01st Hgs.: Rates are meant
for the f1n1shed and completed works in all respect to the entire
satisfaction of the Department as pei spec1f1cation, standard
pract1ce and conventaon - ,

In preparing th1s Schedu?e of Rates heip from  the current:
book ‘and work specification of different divisions/Zones has been
taken retaining the traditional concept and principles. Wwhile
anatysing the rates, the requirement of materials for different.
items hés been considered as per standard ca]cuTations adopted in
previous P.W.D. Schsduie

Profit at the rate of 10% on both materials and labour has
been allowed as_thé rates are based on contractor’s own supply of
materials and labour. In addition, an. oyverhead expense at the
rate of 2.5% on total cost is included in the rates as in the-

" last edition of the Schedule. In cases of departmentaT issue of
materials, tender provisions are to ba made for issuing the stock
materials at issue rates shown in this Scheduie and rates for
these items are to be corrected by deducting contractor's profit
and overhead expenses for the entire amount of the cost of issued

materiatls.

Utmost care has been taken to-make this Schedule
comprehensive and complete by itself packed with possible
details. Provisions for supply of BISF standard quality sanitary
f1tt1ngs and fixtures have been made in this Schedule. Samples of
maximum types of sanitary fixtures have been kept in the office
of the Additional Chief Engineer, Dhaka Zone, Dhaka from where
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Additional chief Engineérsfof‘differént Zones are rgquested-to
collect the same. A1l sanitary fixtures to be used in the work
'shall be in accordance with the said approved samples.

It is the responsibility of the Engineer-in-Charge of works
to see during execution that the items as per Schedule of Rates
are strictly followed with all its specifications in the minutest
dotail. Field tests are to bé made from random samples of cement,
brick, sand and M.$. Rod as per standard specifications. Random
cylindrical tests are to be made for concrete works of structural
elements. No deviation of any item is allowed without the prior
approval of the Superintending Engineer who, 1in exceptional
cases, may allow certain additions and alterations to a limited
scale. All concrete works of roof, slab, beam, column and
foundation should be done with mixer machines and vibrator
‘machines. A1l casting are to be done with thick polythene cover
to prevent leakage.

. .A11 materiais supplied by the contractors should be of
approved quality and kind. No material should be used in works
without the approval of the concerned Sub-Divisional Engineer. No
material should be used in works unless certified by the
concerned Sub-bDivisional Engineer. It 1is the overail
responsibility of fjeld staffs to see that all materials as per
specifications are procured by the contractor for works which
should reach in time and in full quantity and.properly used in
the works for which they are meant. Underspecified materials
shouid be removed from the sites within 24 hours at contractor’s
‘cost. The items involving use of cement such as brickwork,
concrete work, plaster etc. should be properly cured.

A1l tools and pilants required for the work are to be
supplied by the contractor. However, the same if available, can
be hired from this department on payment of prevailing hire
charges. The contractor will make all necessary arrangements for
lighting, water supply required for the work and other incidental
items during execution of the work at his own cost.

 The field staffs shall maintain standard site order book
which will contain instructions, decisions, sketches or
suggestions given during inspection of the Work in progress. They
should also maintaih a.Job Diary at each site which will contain
accounts of receipts and use of materials at the site and other
necessary details regarding day to day activity at site. Any
delay, shortage of materials or suspension of work etc. should
also be recorded in the :Job Diary Book. All other important
records such as drawings, Schedule of Items, estimate etc. should
also be Kept at site in bound book form for guidance of the field
staffs and also for the inspecting officers.

Suggestions received from the Engineers of this Department
and from outside agencies have been duly considered and have been
incorporated in this Schedule as far as practicable. I would like
to thank them for their suggestions. Any further suggestions
preferably in writing towards improvement of the present edition
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will be: high]y apprec1ated in the ‘usual spirit and w111 daserva
due cons1derat1on 1n the next ed1t1on .

I hope th1s document w111 meet the present day demand of the
construction works of this Department and also will be he1pfu1 in
execution of qua11ty works. : : . : ,

S convey my . profound thanks to my numarous co??eagues and_
we11~w1shers for their valuable suggestions. X high1y praise and.
appreciate the dedicated services rendered by Messrs. i) Morshed
Uddin, .E.E.; 2) Ahmadur, -Rahman Khan,_E E.;.3) A.H.M. Matilr
Rahman E.E. 4) S.M.A. Mannan E.E.; 5) Md. Rafiqul .Islam Sarker
E.E.3 6). Hd Shahxdu1lah Khan, E E., 1) Syad Jahangir Kabir,
E.E.; 8) Md. Jasimuddin, S.D.E. 9) Md. Abdul. Majid sikder,
§.D.E.; 10) Md. Sefaul Alam, A. E. 11) Md. Mahbubul Alam, A.E.
and '12) Mohammad Abu Sadeque, A. E “under- the guidance of ‘Mr.
Shaikh Muzibur - Rahman, Superintending Engineer and ‘the .ablest -
superintendence of Mr. Md. Mohibur Rahman, .Additional Chief
“Engineer in preparing the 8th edition of the Scheduls of Rates of
P.W.D. keeping in view almost:all probabilities -and trying . to
make this document a very helpfu] one in execution of quality
works., : EEEE

" A.K.M. Safiuddin
~ Chief Engineer
Public Works Department
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PREFACE TO THE ANALYSIS

Without proper analysis of rates the revision of the
Schedule of Rates of PWD would not have been possible. This
analysis, therefore, forms the basis for the gth edition of the
Schedule of Rates. The prevailing market rates of material and
jabour have been used for the preparation of this anhalysis. The
prices of material and rates of labour have been fixed after
extensive verification of the prices in the market for both
material as well as labour. The requirement of material or labour
for a particular item of work has been arrived at from
established engineering practice, experience and convention.

It is expected that this analysis will be of great help and
use to the engineers gof the public Works Department, Our
engineers and field staffs are advised to be fully acgquainted
with the analysis and the Schedule of Rates. This will increase .
‘the efficiency and output. of work of the engineers and staffs.
There may be some errors and omissione in this analysis and all
such omissions should be brought to our notice as guickly as
possible for correction. C

' Quite a good number of new items of work have .been included
“in this schedule. This will widen the scope of work, Services of
the P.W.D. Computer Centre were utilized for the preparation of
this analysis as well as the schedule.

We thank, our colleagues and friends who assisted us with
their skill and time in the preparation of this analysis.

B G. ' g | W
Md. Mbﬁfgjfiizz;an . A.K.M. Safiuddin

Additional Chief Engineer : chief Engineer
Planning & Special Project. _ : Public Works Department
Ahmadur Rahman Khan . Shaikh Muzibur Rahman
Executive Engineer superintending Engineer
PWD Design Division-II PWD Design Circle-I,

ohaka, Dhaka.

-177 -



A)

B)

c).

D)

Analysis of rates of P.W.D. Schedule, July 1892

Table of Contents
TABLE OF CONTENTS

Converséon:tébie

Labouf-Rate

Rates of.Materia1
.Buiiding Items:

.1..Foﬁndatidn ﬁork

2. Site Imbro#ement

3. Brick work

4. Flooring and Floor Finish

5. Mosaic work
-.6. Glazed Tile

7. Reinforced Cement QCncrete'WOrk
8. M.S. Fabrication work

9. E#pahéion Joint and Bearing Joint
10; Lime Terraéiné and Hater proofing
1t. Réin water pipe

12. C.i. Sheet roofing

i3. Wood work 1in Door and Window
frame, roof truss and railing

14. Door and Window Shutter,
fly proof shutter

46, Window Grill, Verandah Grilld, netting

- 178 -

e ]

—— s

——

Pagse

Iy

17
23
37
42
75

.78

80

83

84

85

23
f22



Analysis of rates of P.W.D. Schedule, July 1992
Table of Contents

Page
{6. Aluminium Door, Windoﬁ frame, -
Tinted Glass === 129
17. Cement plaster and pointing work e 134
18. White Wash, Colour Wash and
snowcem Washing - 137
“19. PFainting, Distghpering and Polishing e 133.
20. Drain and Aproﬁ | | e 142
21. Fé]ée CeiTing; wall paneling - : 145
22, Co11apéib1e Gate, Compound Gate
and Rolling Shutter = 148
23. Stair.Raiiing hadadey 187
24. Grill Fencing, Barbed wire fencing e 163
25. Miscellaneous Items ' adale ' 170
E) Sanitary and Water Supply Iltem:
1. Toilet Fittings and Fixtures - 180
2. soil Pipe and ventilation Pipe - 194.
3. R.C.C. Sewarage Pibe - - 197
4. G.I. Pibe and Water supply
~Installation item ———— 199
5. Masonry inspection pit, Septic -
tank and soak well ——— 210
6. G.I. Pipe Tube-well —— 221
F) Deep Tube-Well - 224-241
G) Anti-Termite treatment work -——— 242-245
.;-~~ 246-261

H} Road and Pavement work

-179 -



Anaiys1s of rates of P.W.D. Schedule, July 1982
Table of Contents

Page
1) Excavation of tank . | eeme 262-263
J} Titas Gas connection work o - 264-276

-180-



- 181 -






A) BASE UNITS & PREFIXES FOR R.C. DESIGN

wig B fmige e yw B0 e o B

(i) Base Units. ¥z 2of®

st. | Quantity Unit . Unit symbol
NoJj =fmitg. EE 6%
1 | Mass®a - Kilogram fat=s kg
12 | Lengthiwd Metre b m
3 1§ Time=m Second i
14 | Temperature s Celsius el c
5 | Electriccurrent Ampere A
RlGaiiiicad R
6 | Luminous Intensity Candela ed .
SfRE Ot aeea
(ii)Prefixes *@ 63
Factor by which unit is multiplied | Prefix 3 Symbol 3
Gl '
1000,000=10° | mega i M
1000=10°| kilo fzai k-
100=10%{ hectow® h
10=10' | decateat da
0.1=10"| decitef d
0.01=10| centivif® c
0.001=10" | millififa m
0.000,001=10° | microwizce . (F59)

Note “The Pref:xes hecto, deca, deci, centi & translatlon

avoided as far as possible
=3, s, S, mﬁewaawmmwwﬁm
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B) CONVERSION OF BUILDING (‘OMPONENTS / DIMENSIONS
' IN SI TO BE USED IN PLACE OF ¥PS
mﬁmﬁﬁawm mﬁrmmsmw

(a) Th:ckness of RCC Roof slab:
- A 51 51 e e e '

(b) - Thickness of conceretein-
superstructure/foundation :

wlettca T @ E‘ﬂﬁ@ﬂm?ﬁﬁem

(c) Wall thickness:
: (AGTICEa o Y

(d) Plinthheight:
vtrom (%) B
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1(}0 mm

125mm

15_0'mm

100 mm
115mm

125mm
140 mm

- 150 mm
175mm
200mm
25mm .
300 mm-

450 mm

75 mm
125 mm
250 mm
375 mm
510 mm

_635r_nm

- 300mm

375 mm
450 mm

600 mm

. 4:'1 .
. Su
6” '

4”
In
45

g7 -
&l w
3%

6”

"7"

8”
g
R 120'
orl’=-g"
18"
orl'—6"

3"
. S.r.r

15"
207
2 5”
) 1 I.__O"
1 '._._3.11
1 !’-”_6."
2 i__OM

10"



(e) Height of building:
pigiiceizag]

(£ | Steps Rise & tread:
Bife-Bam srima

(g) Minimum Thickness of Plastering

(h) i)  Thicknessof Door &
Window shutter:

T TiETd ~AE Y

ii) Size of Chowkat Sections Doors& 75 mm X 100mm
Witidows ; %! wiatena (iiesd *iFg

ii) Height of door:
wFed Sl

-185-

2700 mm or 2.70 m
2800mmor 2.80m
2850 mmor2.85m
3000mmor3.00m
3150mmor3.15m
3300 mmor3.30m
3700 mmor3.70m

150 mm X 250 mm
150 mm X 265 mm
150 mm X 280 mm

125 mm X 300 mm

140 mm X 300 mm
150 mm X 300 mm

o mm
1Zmm
20mm

25mm
30mm

. 40 mm

45 mm

65mm X 125 mm

2060mmor2.06m
2080mmor2.08 m
2100 mmor2.10m

91_’_0;:
9".—3"

9 —f
1 0 r___OH
10'—6"
i1'—0"
12/
6'x10"
6'x1 0 _1_2"
6"x11”
5}: X 12::
5_1_5.': x 12”
6"x12"

}_"
4

j_n
2

__lnl
1w
14

4l
15

In
14

3% 4"
215” x5"

69"
6'—10"
7’__0”



C) SI UNITS FOR R.C DESIGN
o fi Bwiltm Irgs @it Ok ’E@ﬁi‘

.,engt’n g =m (metre) fom -
Breadth =%, Depth st8iget, Thickness *F% =mm (mllhmetre) fifRo _
Atea wwem =m* (Area of steel wrou wmew = mm?)

Volume ¥%4 = m’

Density g = kglm _

Shear force = N (Newton) faga

Pressure 5191 (stress) = MN/m? (Mega Newton per metre squared) or MPa

MN . _ 10N _ 1N _ N
m? (10'mm)* 10°mm? mm’.

Moment mien% = N.m &SR fibE _ :
Load e (Lwe, Dead, dlstrlbllted) kg/m? wf sm Bm vamn
Dynamic load = KN/m? -

% amw = Rrentos 9w Kb wEs

D) (1) PERMISSIBLE STRESSES iN CONCERETE (MNIm OrMPa)
FFD e B A W

Concrete Compression Shear Bond . Beanﬁ
) : _ s T Rl .} Pressure
Grade Bendin Direct v .
fc : é ' fc | org u Ujocal _
M10 _ 3.0 25 0.3 0.4 0.7 r
Mi5 5.0 4.0 0.5 0.6 1.0 3
M20 _ 7.0 5.0 0.7 08 . 1.3 4
M2 - 8.5 6.0 0.8 09 1.5 5
M30 10.0 8.0 0.9 1.0 1.7 6
M35 1.5 990 .. 1.0 1.1 1.8 7
Mo - 13.0 10.0 1.1 1.2 1.9 8

ii) PERMISSIBLE STRESS IN STEEL REINFORCEMENT
IN MN/m? or N/mm? or MPa -

T e ol @t AwR '
(a) Tension upto 40 mm @ rods 140
(b) Compression up to 40 mm @ rods 130
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¥) UNIT WEIGHT OF MATERIALS

FPS METRIC

Plain concrete 6 mye 144 lb/’fi:3 2300 kg/m
Reinforced concrete fgmifs w5 150 2400
Lime concrete s 120 7 19200 %
. Cement concretcﬁcﬁwfﬁ 140 ” 2240 7
‘Cement P 90 1440
Bitumen fem : 65 7 1040 ”
Cokezve (t37) 32 7 500 "
“Tar®m 63 7 - 1010 E
Charcoal staca= - 18 ” - 300 7
Marble 1t | 160 7 2560
Earth (loose & dry) A ‘ 90 1440 7
Earth filling (compacted & damp) 100 ” 1600 7
Bricks¥p 69 1110~
Brick ballast 2551, 75 0 200 ¢
Stone ballaststieagh 100 ” 1600
- Brick Masonry % i 120 7 1920 7
Stone masonry “I<wER YR ' 160 7 2560 7
Lime stone gt i< : 150 7 2400 ”
‘Sand stone3gsida ' 140 7 2240 0
Lime mortar 5 JR= wa ' 110 7 1760 7
“Cement mortarﬁw%ww 120 1920
Gypsum mortar Remmam . 75 0T 1200
Water (at 4°c) wA (4°rEhRm) : 6245 7 1000
M.S. Rods anemige 486-490 ' 7775-7850 ”
Lime (Slaked to fresh) gt 40-60 T 640-960
Coal (loose to solid) ¥l 56-80 "  900-1280  ”
Sand (dry to wet) I ' - 100-120 7 1600-1920 7
- Clay(drytowet)am - | 110-120  1760-1920
Broken bricks emagsa e : ~ 80-110  1280-1760
Surkif 63-78  1010-1250 ”
Wood (Soft to hard) aﬁﬁf(ﬂuf%} 30-58 480-930 "
Glass in sheets (Solid) % ar 150-170 " 2400-2700
C.I.Sheet®a s 1.5-3.0 Ib/ft 7-12 kg/m?
Hard board '"(12 mm) thick w6 T 1.5 7 07
" Timber boardmg 1’ (25 mm) thtck 3
. IWReABIEA 6 7 29 7
Tiles (Mangalore or Bangladeshl) e 10-13 7 48-65 7
Thatch with frame 6" (150 mm) _
waAv/Ey 7 34
- Asbestos cement sheets qucavf‘o‘ﬂ “ifoien - .35 17 ”
-1"(25 mm) thick terrazo flooring thawen 12 60 *
15 (40 mm) thick terrazo flooring tars 18 87 7
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F) PROPERTIES OF ROUND BARS

M m ttfﬁ!ﬂél N
Diameter _ Cross Perimeter | Unit Weight
Bar o Sectional o
No. | —  amd area SIoR <R ST |
. .In%%.) min. in? mm? | mm ibf".ft.'. .kglr‘h
G, . : -
| 635 T 10249
2 L=025( 6 005 | 2827 | 0.79| 1885 [0.167| 0.22
' 9.525 | - o | 056
3 _-3-§=0 375 10 | 0.11 78.54 | 1.18 31.42 |10.376¢ 0.62
1270 - - 1 099
4 .!.é.=0.500 12§ 0.20 113.10 . 157 37.7(_}_ 0.668__ 0.89
| |15.875 . | 156
5 | %=0.625 16 | 031 | 201.06 | 1.96] 50.27 |1.043] 158}
19.05 | N C2.24f
6 2.=0.750 191 0.44 283.53 | 2.36 ] 59.69 | 1.502 72.23 -
i - 2223 - T N Y
7 .7.8..—_0_375 22 1060 | 38013 | 2.75( 69.12 {2.044  2.98
- 25.40. | | B R X118
8 1=1.000 | 25 | 079 | 490.87 | 3.14 78.54 {2.670| 3.85].
| 28.65 o S B N 2 B
9 |1h=1128| 28 | 1.00 | 615.75 | 3.54} 87.96 [3.400| 4.83}
| 31.75°| - i I P B Py
10 113—_—1.270 32 | 1.27 804.25 | 3.991100.53 | 4.303| -6.31}
| 34.92 o | 1orss)
1n 13‘3“1-410 35 | 1.56 962.11 | 4.431109.96 | 5.313t 7.90{
- 38.10° , o 8961
12 1}_221,5(}0 © 38 | 1,77 | 1134.11 4.7_1 119.38 | 6.626 891
44.45 N R T R A1
13 1i’-=1 750 44 | 2.40 | 1520.53 5‘32' 138,23 {7.650 11. 95 :
Note : To be more conservatwe and for calculatxon payment to the,] |

contractor the top figures may be followed to avoid legality in =
the matter. But for illustrating the rod & simplification; bottom
figures should -be followed. Eventually the manufacturers as a
whole should switch to the metrication under the directives of
the Bangladesh Standards Institution to facilitate Govt order.

- 188 -




G) UNIT WEIGHT OF FLAT BARS
— it e oua

Breadth = THICKNESS o3 % 1

in mm in|mm}{ in] mm| inj mm]| in| mm_ Jn| mm
W | eman |TTo/ [kg/m | To/t | kgim | IOAE | kgim | 1b/it |kgim | Ibiit| kg/m
Lopar6 | Lleas| |79 Hlesz | Ll

5 6 8 10 12

Ly 12.70 . 047| |oss| 078 005 | - 136
, 12 | 0318 [0.50 | 0.43 0.60 [0.53| 0.80. |0.64 | 090 | 0.85] 1.10
% 15.875 | 059 |osz) losel |19 1.57
: 16 | 0.398 }0.60 j0.55] 0.80 1 0.67 | 1.00 10.89] 1.30 | 1.06} 1.50
% 19.05. cloTiy ] 08s . § L19 142 - 1{-1.89
19 | 0.477 {0.75 |0.64 | 0.90 [ 0.80 ] 120 [0.96] 1.50 | 1.27] 1.82
1 - 25.40 |04 126 1159 190 2531
25 | 0637|100 Jo.85| 120 {1.07 [ 160 {1.28 | 200 | 1.70] 2.40

e 31.75 118y jusr{ o |1es | . |236 3.17
32 | 0797-{1.30 §1.06§ 1.50 {1.33 | 2.00 |1.59 | 250 | 213 3.00

14 38.10 142 |10 2.38 2.84 319
238 ] 0.956 J1.52-J1.28 | 1.78 [1.60 {237 | 1,91 } 2.95 | - 2.55{ 3.5
7 sas 1 o] Jan 278 | [3m | |44
45 | 1.28 [1.80 |1.49§ 2.10 | 1.87 { 2.80 |2.23 {3.50 | 2.98|4.20

2 50.80 1189 253 | |317| 379 | 5.06
_ 50 § 1.274 12.00 |1.70| 2.40 | 213 1 300 [2.55 | 3.90 | 340 470
L s1i5 |- l23 ] Tzs] ]3s5 4z | [s70
177 57 | 1434 [230 J1.91] 271 [ 239 | 3.62 [2.87 | 443 | 3.83] 5.34
2% 63.50 237 3.17 3.95 a4 {632
: 63| 1.594 12.50 |2.13| 3.00| 2.66 | 4.00 |3.19 | 4.90 | 4.25{ 590

3 7620 | |25 379 474, 590 17.59
: 76 §.1.912 |3.00 [2.55§3.62 |3.19 |[4.82 {3.83.|5.90 | 5.10]7.10
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H) UNIT WEIGHT OF M S, ANGLES @ b Jofom a3 wus
(®) Equal. Angles wmm '

: SIZE 7w WEIGHT ewi| | ' SIZFmw WEIGHT ww
ir_lc_hiﬁ BT ibift 1 kg/m'{ | inch¥fe .m, &, o, 11918 kg/m
axixk o Dasosxivosxanr | 0 087 [l2x2xas |s08xs0.exs.52 ] s
: 20X20%3 0.60 | 0.90 * ] 50x50x10 462 |- 7.20
Axdaxd | 19.05%19.05%4.76 ] 13 ] ahkabxk | 57.15%57.15%6.35 | 5371
20x20xs. .1 094 § 140 B T T leoxeoxe 3611 sd0|
ixixh | 2s4xsaxaar | | L9 flobxabxd) snasxsrasxres| 0 | e62
2/x25%3 0.80 ) 110 |§ | 60x60x8 445') 7.00
Ix1xdy | 25.4%25.4%4.76 172§ 2kx2hxd | 57.15%57.15%9.52 1 18
T 5x25x5 L16 11.80 {1 . x50 10 1 s 8.60
1xixl | 25.4x25.4%635 222 | [24x24xk | 63.5%63.5%6.35 6:00
-0 Jasxasxe | 1ae [z | T [esxesxs 404 | 580
1Lx 1L %221 31,75%31.75%4.76 2.21 | |2hx2bx3s] 63.5%63.5%7.93 _ T4
- 30%30%5 | 1.48 | 220 1 e5%65x8" 498 | 7.0
Wxikxk | 31.75%31.75%6.35 284 | |2432x3; | 63.5x63.5%9.52 | ss
30%306 191 |2.60 7 lesxesxie 59 | 940
x| 38.1x38.1%4.76 266 ||2x2xy feasxesxizy | oo | 138
: 40x40x 5 L 1300 © 165X65x12 -] 765 | 1110
iyxibxk: | 38.1x38.1%6.35 3.48 | |3x3xk . [76.2x76.2%6,35 7.27
_ 40%40%6 234 1350 75%75%6 .| 489 | 6.80
oxilxd |38.1%38.1x9.52 495 ]|3x3x% [76.2%76.2%7.93 9.00
_ 40x40%10 333|550 %) 605 1 8.9
Wit |aaasxaddsxats | (304 |[sxaxp leaxteaxes | | w067
| 45%45%5 21 340 | - 75X75%10 717 | 11.00
B [ 44.45%44.45%6.35 412 f]3xext |e2x6ax127 | - | B
asxasxg  |277 |4.00 75X75X12 935 | 13.10
Ex1dxdy 144.45%44.45%9.52 592 | 134X fes 0k 0w 52 a7
45%45x10 398 -|6.40 90x%0x10 8.45 | 13.40
oxaxtie  |50-8%50.8x4.76 361 | PYyxabxk |88 gxss.9oxi2.17 16.44
50%50%5 243 13.80 90X%XI2 - 1105 | 15.80
2x2xh- [50.8x50.8x6.35 4.74
50%506 319 [4.50
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b) Uncqu'al angles ewmwn

SIZE n3e WEIGHT oux SIZE 7%= WEIGHT 6%
inch ¥ .M. 29 5 /e kg/m| [ inch ¥® ) . mm. e, ] ke/m
2xiLxl | 50.8%38.1%6.35 410 | | 3x2hxly | 76.2%63.5%6.35 6.63
50%40%6 2.76 | 4.03 75X65%6 4.46] 6.25
2Lx2xL | 63.5%50.8%6.35 1 os3r | Faxayxe | 76.2x63.5%7.93 8.20
N 65%50%6 3.61 5.15 : 75X 65%8 5.511 8.28
2L xat i | 63.5%57.15%7.93 6.62 | | 3x24xL | 76.2%63.5%9.52 | om
65X60x8 4451 740, I5%65X 10 6.54 | 10.08
Ix2xk, | 76.2x50.8%6.35 601 | |34x2k xL | 88.9x63.5%6.35 7.27
75X 506 4.04 | 5.60 7| sox65x6 489 | 6.94
3x2x& - | 76.2%50.8x7.93 741 1135x25xE, 1 88.9%63.5%7.93 9.00
75%50x8 4.98 | 7.40 90X65%8 6.05 | 9.17
Ix2x2 | 76.2x50.8x9.52 8.78 | |34yx2hx3; |88.9x63.5%9.52 - {1068
75%50x 10 550 | 9.00 90x65% 10 7.18 ] 11.16
I) UNIT WEIGHT OF M.S. TEE «,a%  ag 4%% e
Ixixh | 254x25.4x317 | | L20]f 2bx2hxl] 57.15%57.15%6.35 5.41
25X25%3 .81} nLI2 60X60%6 364 540
IX1xL | 25.4%25.4%6.35 229 | 2 xaxl; | 63.5x63.5%6.35 6.05
25X25%6, 1.54 | 2.24 65X65X6 4.07] 5.85
x| 3LTSX3LTSXA.T6) 2.23) | 2x2h %8 § 63.5%63.5%7.93 7.44
. IBRIOXS 150 | 2.25 1 65x65x8 500 7.80
1xikxk | 31.75%31.75%6.35 2.80f § 2bx2bxk | 63.5%63.5%9.52 8.80
30X30X6 - 138 | 2.70 65%65%10 5921 9.75
x| 38.1x38.1x476 | | 2.70] | 3x3xL. | 762x76.2x635 | 1 7.30
' 40X40%5 1.81 | 3.00 TS 75%6 491| 6.75
Ihxihxl 1 38.1x38.1x635 | | 3.50] | 3x3xd | 76.2x76.2%9.52 10.71
40x40%6 235 | 3.60 75x75%10 7.20 | 11.25
2x1xY | 44.45%44.45%6.35 a1s| [ sxaxty | 76.2x76.2¢127 13.95
45%45%6 2.79 | 4.05 75X 75%12 9.38 { 13.50
Bpx 3%t | 44.45%44.45%4,76 3.14| | 3L,x3Lx% | 88.9x88.9x9.52 12.63
45x45%5 2.11| 3.37 90X90x 10 8.49 | 13.50
2x2xL | 50.8x50.8x6.35 4.77] | 34x3x L] 88.9x88.9x12.7 16.48
50%50%6 321 ] 450 90X 90x 12 11.08 | 16.20
2x2x3 | 50.8x50.8x9.52 6.90
50x50%10 4.64 | 1.50

- 191 -




J) DESIGN DA’I‘A i R

(a) FOR URBAN AREAS W . O
fle = 2,500 psi or 17. MPa

s

“Ee.
Es

fc = 045 f'c = 1125 psi. or 7.76 MPa '
= 18.000 psi. or 124 MPa =
fy = 40000 psi. or 276 MPa
= W %33 ‘\/-f' -
= 29><106 psi. or 0 2X 105MPa
Es. 2,9)(106 o
"SR T a5 ><33\2"75‘Uﬁ' = 101510

Y= Allowable Shear Stress thhout Web Rcmforcement
' 11\/ f'c.= 55 psi. or 0.38 MPa

v =:Allowable Shear Stress with Web~ Remforcement

=4V flc =200 psi. or 1.38 MPa
v = Allowable Peripherial Shear Strcss in Siab and Footmg thhout _
Web Remforcement : : :
= 2 \/*2500. = 100 psi..'o_r 0.69 MPa
& s T TTIR000 : —= =0.387 ~
I &
nfc = - 10.1x1125

. k _
] = 1—--“—3— 0871

_R—-‘-fckj —-z-xlizsx 387><0 871 189.61 Say-— 190psx or1 31 MPa
or R 165 ‘psi or 1.14 MPa in Rural areas. o
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TENSION BARS (Bond) for Plain Bars only
(a) U Allowable (Top Bais)
_ 17 VvV fle= 160 psi or 1. 10 MPa

D
U Allowable for different size of bars

Dia g:g@ ol Lg .LEQ},%QS _'?-"'s@ KGR TEA B B LY IR EX )

2

Psi {1601 160] 160 {136 |13 ] o7 [ 85 | 75 les (62
MPa| 1.10] 1.10] 1.10 | 0.94 | 0.78] 0.67] 0.59| 0.52 | 0.47 |0.43

(b) U Allowable (Other Bars) = - 2.4V _f'c <160 o o 1.10 MP
- U Allowable for Different Size of Bars > <160 psi or 1.10 MPa

Dia o] 20| g | 2ol ko) 2g| 19| 1giing 13"@

Psi §160 | 160] 160 160 1160 | 1371 120 | 106 {96 |87
MPa|1.10| 1.10] 1.10 [1:10 [1.10] 0.95] 0.83| 0.73 [0.67 [0.60

COMPRESSION BARS (Bond)
U Allowable = 3‘2_5 Vv f'c) <160 psi or 1.10 MPa

bia [Lo 3ol Lo [Zelxe 2 12 lizg holixg

Psi 1160 | 160 { 160 f160 lis0 | 160 | 160 {160 lso [i60
MPa (1,10 | 1.10] 1.10 [1.10 [1.10 | L.10] 1.10 ] .10 110 [1.10
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(b) FOR RURAL AREAS TR e ‘Bfﬂ]
f'c = 2250 psi or 15.51 MPa - -

fc = 0.45 f'c = 1012 psi. or 6.98 MPa
fs = 18,000 psi or 124 MPa '
= 40,000 psi or 276 MPa '
== w3’2><33 Ve = 145 X33V 72250
Es = 29% 10%si or 0.2 x10° MPa
n —-E%q'- =.10.61 Say 10
v = Allowable Shear without Web R:enforcement |
= 1.1V~ f'c = 52.178 psi Say 52 psi. or 0:36 MPa
v = Allowable Shear with Web Reinforcement =
= 4V f'c = 189.74 psi Say 190 psi. or 1.31 MPa
v = Allowable (Penphenal) Shear in Slab and Footing

2V f'c = 94.86 psi Say 95 psi or 0.66 MPa

- 1 o1 —0314
1-+fs/nfc 18000
B
10.61x1012

j=1-KA3=1- -9-—3;,7__4- =0.875
R = 12 fckj = .5x 1012 .374X.875 = 165.58 psi Say 165 psi or 1.14 MPa

M _ MK'X1000x12 _ MK’

AS= 53 T TI8,000x.875 d - 131xd
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TENSION BARS (Bond) 17 vp
a) U Allowable (Top Bars) = _;_.I_)_._..__.,.,s. <160 psi or 1.10 MPa

Dia |1 |00 In gy S gfieof Ingfl 15 | 122 03 12813 05

Psi [160 [160 11601 1290 ho7]92 |81 {72 lea {50

MPaf1.10 1.10‘ 1.10§ 0.89 §0.74} 0.631 0.56{ 0.50 | 0.4410.40

(b) U Allowable (Other Bars) =222 <160 psi or1.10 MPa

P ST 4 kT 1n Su él! T ” .ln in ki
Dia (%0 |2,0|4,0| 2020\ —=0| "D 13| 14on20-

Psi {160 |160 | 160 {160 1521130 {114 {101 | 01 |83

MPa|1.10(1.10| 1.10{1.10 {1.05} 0.90§0.79{ 0.70{ 0.63|0.57

'COMPRESSION BARS (Bond)
- U Allowable = 325 V f'c< 160 psi or 1.10 MPa

. . . :
Ty la 3is 1n S A3 T 14 1 1 I
Dia {3 2= --.26 7 w2 e ) gy e 123

Apsi [160 [160 |160 l160 f160 |160 |160 | 160 | 160 {160
MPa|1.10|1.10{1.10 [1.10 [1.10{1.10 |1.10{1.10 | 1.10 |1.10
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K) CONVERSION TABLES :
Teia wiferrs - maw

FPS

METRIC SYSTEM
wifie =

- 196 -

. FP§ into Metric - Metric into. FPS _
-0 e s e o mmwmq‘w@ww
1inch =25, 4mm 2.54cm lz'r'm'ii . 0.0_3937 inch -
1foot = 30.48 cm = 0.3048 m  lmetre =3280t .
1 mile : =1.609km. C1km =0,6214 mile
1gallon (uk) = =4.546litres 1litre . =0.22 gallon
1 pound = 0 4536kg lkg . =2.2051b.
| 1seer - =0.9331kg - 1kg =1.072seer’
1 maund - =37324kg . - . 1kg - =85.741tolas " -
1ton = 1.016tonne = IGOOkg - 1tonne =0.984 ton
lacre | =(.405hectare = " 1hectare =2.471acre -
1in* = . =6.452cm? ~ lem? - =0.155in?
112 . =0.093m* 1m? . =1076f2
lin? = 16.39 cr_n3 - lem? - =0.061in%
11i* =0,028 m*® codmd = 35.315ft
lin.1b =115kg.cm 1kg.cm. - =0.87in.1b
1ft.ib =0,138kg. m l1kg.m =7.23ft.lb
1it.ton =0.33tonne.m 1tonné.m - =3.03ft. ton
11b/ft =1.488kg/m - Clkgm = 0.6721bit
1ton/ft = 3,333 tonne/m “1tonne/m © =0.3ton/ft
11bfin? =0,07kg/em®  1kgfem? = 14.2861b/in?:
1ib/in? - =0.00689MPa - - 1MPa © =145.0381b/in>
11b/ft? =4.883 kg/m® " 1kg/m® = 0.2051b/1t*
1 ton/in? =0.1575 tonne/cm? Ltonnefem? = 6.349 tonfin?
1 ton/ft? = 10.937 tonne/m? ltonne/m®  =0.0914 ton/ft*
11b/fi3 = 16.018 kg/m® 1 kg/m? = (,0624 Ib/f>




L) DESIGN EXAMPLES

: 81

(i) A short colnmn 4060 mm square
_contains 4 nimber 20 mm dia rods.
“Calculate the permissible load by (A)-
- PWD code of practtce (B) Elastic theory.

or_5 M Pa.

Given: fc = 5 MN_/m _
or 130 MPa

fs = 130 MN/m?
S n= 14
(A} By code of practice :
P = fc Ac + fs As
~ here Ac = 400x400-4x314

= 1600001256 = 158744 mm’.

- As 4><314 = 1256 mm?
P = 5><158744 + 130)(1256
957000 N =:957 KN

(B) By Elastic theory .
P = fc Ac + n (fc XAsc)

here Asc = As = 1256 mm 2
P = 5x158744 + 14x5%1256
= 881640 N = 881.64 KN

| FPS |
. A short column 16"X16" contains 4
number == dia rods. - Calculate the

permissﬂ:le load by (A) PWD code of
practice (B) Elastic theory.

Given : fc = 700 Psi
- fs = 18,000 psi
n =14

(A) By éo_de. of practice

P = fc Ac + fs As

here Ac = 16X16-4X.44 = 254,24 in®
As = 4 X 44 = 1.76 in?
P = 700x254.24 + 18000x1.76

=209648 Ibs.

(B) By elastic theory’

P=fc Ac + n (chAsc)

here Asc= As = 1.76 in?

P = 700x254.24 + 14x700x1.76
195216 Ibs.

o

Now, if we convert 957 KN and 881.64 KN in to Ibs, we get 957225
= 215325 1bs and 881.64Xx225 = 198369 Ibs respectively ( 1KN = 224.809
Ibs ie 225 Ibs/Comparing 215325 Ibs. and 198369 lbs.  with 209648 Ibs
and 195216 Ibs respectively; we may conclude that the variation is small
and can be neglected and is due to the variation in the units and
dimensions of the columns and diameter of rods.
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SI :
(ii) A rectangu!ar R.C.C beam 250x500
mm is provided with 4 number of 20
mm dia bars placed with 50 rnm as clear
cover at the bottom,
fc = 7 MN/m? or ’7 MPa, fs =

140
MN/m? or 140 MPa . :

and n = 14, calculate the moment of-
resistance Mr, o
Given : b = 250 mm
d= 500-(50+10) = 440 mm
fc = 7 MN/m? = 7N/mm?
fs = 140 MNlm = 140N!mm
n= 14

assume k = 041,1 = 0.86

we know moment of resistance
Mr=Lfebkjd?

L X7x250% .41 x.86x440?
59730440 Nmm

39730.44 Nm

59.73044 kNm

i

o

250

+—+

2=16 mmg@
“r" — e
40mm—w
500
RS
4
clear cover .
= 50 mm 4-20mm(3

FPS
‘A rectangular R. C.C. beam 10"x 20” is

‘provided with 4 ‘number 34" dia bars and

is placed 2'-5" as clear cover at the bottom,

f = 1000 psi
= 20,000 psi -
ns= 14, ca}culate the moment of resnstance
Mr :
Given: b = 1§
' d =:20-2.5 = 17.5"
fo =1000 psi.
fs = 20, 000 psn
= 14 '

assume k = 0.41, j =086

We know that moment of resistance

Mr =% fe bkj gt

: —-2-x1000x10x 41X, 86>< 17. 52 :
539918.75-1bin _

3’.
4L

Now, if we . convert 59730.44 Nm into lb-in, we get 59730. 44 8.85825
= $29107.17 lb-in. Comparing 529107.17 lb-m with 539918.75 Ib-in, we

may conclude that the variation is small and can be neglected and is

due to the difference of the exact dimensions of the beams and

teinforcements.
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The design of a structure is influenced
by what the owner wants,

by what the engineer wants,

by what the architect wants,

by what is good practice,

by what is known

to be satisfactory construction,

by what is most suitable

for foundation conditions,

by what will minimize

operating and maintenance costs,
and by what is economical construction
“in a particular region. '

~-Dunham.
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