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FOREWORD 

A large number of local initiative earthwork projects like canals, roads 

embankments and tanks are being executed every year all over the country through the 

Rural Works Proyramme. The magnitude of the work is staggering and the nature of 

its direct and immediate development impact on rural Bangladesh is obvious. 

However, it is also obvious that many of the earthwork structures need re­
liable appurtenant structures such as culverts, bridges and sluice gates, to achieve 

maximum benefit from those efforts. For these reasons a -Design Manual for the 
Construction of Culverts, Bridges ane Sluices" has been developed in a handy 

guide book format. The manual incorporates technical instructions related to all 

phases of project execution, and will enable thana level officers and the peoples, 

representatives to better understand and properly deal with the technical aspects 

of Planning and execution of their construction projects. 

This is an improved and up-dated version of -Hand Book of Construction'a 

published under Rural works Programme of this Ministry. 

(A. 	 M. Anisuzzaman) 
Secretary, 

Ministry of Local Government, 
Rural Development end Co-operatives. 



TABLE OF CONTENTS 
PAGE NO 

SECTION I 
INTRODUCTION TO THE MANUAL 

6 
6
 

1. Purpose of the Manual 
2. Scope of the Manual 
3. How to use the Manual 	 S 

SECTION II
 
FUNDAMENTAL PLANNING, DESIGN AND ENGINEERING PRINCIPLES
 

APPLICABLE TO THE STRUCTURES INCLUDED IN THE MANUAL
 

1. 	 Culverts Location, Waterway and Types of
 
Culverts and Design Consideratio ns. 9
 

2. 	 Bridges Location, Waterway 'nd Types of
 
Bridges and Design Considerations. 17
 

3. Sluices 	 Location, Waterway and Types of 
.21
 Sluices and Design Conisiderations. 

SECTION III 
COMMON PRACTICES IN CONSTRUCTION OF STRUCTURES 
INCLUDED IN THE MANUAL 

281. Materials Collection and Storing 
32
2. Soil Exploration 
35
3. 	 Layout Measurement and Marking 

4. Excavation for Foundation Structure and Shoring 40 
41
5. Brick Laying 

6. Shuttering and Falseworks 	 43
 

7. Bending, Joining and Placement of Reinforcement Steel 	 46
 

8. Concrete Mixing, Placing, Finishing and Curing 	 49
 

9. Finishing Earth work and Dressing and Pitching the Sides 	 58
 

SECTION IV 
ASfYESSMENT OF THE GIVEN FIELD CONDITIONS AND 
RFOUIREMENTS AND SYNTHESIS OF THE FIELD DATA 
LEADING TO THE SELECTION OF AN APPROPRIATE 
DESIGN EXAMPLE 

1. Preliminary Investigation 	 59
 

2. 	 The Detailed Study 59
 
62
3. Synthesis of the Field Data 



PAGE NO 

SECTION V 
DESIGN EXAMPLES 

1. Brick Arch Culverts 66 

2. R. C. Pipe Culverts 75 
3. R.C. Box Culverts 79 

4. Open Foundation Culverts 94 
5. R. C.Slab Bridges 104 
6. R. C.T-beam bridges 110 
7. R. C. Pipe Type Sluice 152 
8. R. C.Box Culvert Type Sluice 155 
9. Multiple vent R.C. Pipe Type Sluice 165 

SECTION VI 
PREPARATION OF THE CONTRACT DOCUMENTS AND 
PROCEDURES FOR CONTRACT NEGOTIATIONS, JOB 
AWARDING AND CONSTRUCTION SUPERVISION 

1. Preparation of the Contract Documents 168 
2. Contract Negotiations and Awarding the Job 174 
3. Construction Scheduling, Job supervision and Record Keeping 175 
4. Measurement of Works, Preparation of Bills and payments 178 

SECTION VII 
POST CONSTRUCTION INSPECTION AND MAINTENANCE 
OF THE STRUCTURES 

1. General Inspection 179 

2. Testing for Deflection 179 
1803. Road Surfaces 

4. Approaches to the Structure 151 
5. Turfing and Seeding i182 

6. Masonry Work los 
7. Moist Abutment 164 
S. Foundation Scouring or Erosion 184 



PAGE NO 

SECTION VIII 
TABLES OF INFORMATION 

1861. 	Weights and Measures 
2. 	 Quantities o' Materials Required for Concrete Mix of I :1: 3. 189 

3. 	 Quantities of Materials Required for Concrete Mix of 1 : 3 6 193 

4. 	 Quantities of Materials Required for Masonry Construction 
195

with 1 :4 Mortar Mix and i inch joint between bricks. 


Quantities of Materials Required for Masonry Construction
5. 198
with 1 : 6 Mortar Mix and I inch joint between bricks 

6. 	 Quantities of Materials for 100 sq. ft. of plaster 

7. 	 Quantities of Materials for Brick Road Surface, 10'-0" wide with soling, 

3-	 sand bed, herringbone, brick edging and bituminous carpeting 201 

10"-0" wide8. 	 Quantities of Materials for Water Bound Macadam Road, 
201

soling, 3- sand bed, 6-water bound Macadam and bituminous carpeting. 
201

9 	 Water Cement Ratio vs. Strength of Concrete 

10. 	Allowable Slump for different works 202 

Allowable Bearing Capacity of soil of various physical description 	 203
11. 
12. 	Splicing Length and Development Length of 

203various Denominations of M. S. Bars. 

APPENDIX-I 
204

RURAL WORKS PROGRAMME PROJECT PROFORMA 

APPENDIX-Il 
RECORD KEEPING DUMMY TABLES ETC. 

2061. 	 Construction Schedule Chart 
2062. 	 Checklist for Materials 

3. 	 Proforma for Revised Estimate for 
Completion of Incomplete Work. 207 



LIST OF FIGURES
 
PAGE NO
 

Fig. i1-1 Brick Arch Culvert 12
 

Fig, 11-2 Pipe Culvert 13
 
Fig. 11-3 Box Culvert 14
 
Fig. 11-4 : Open Foundation Culvert 17
 
Fig, 11-5 Brick Abutments and Wingwalls for T-beam bridge 20
 
Fig. 11-6 R.C. deck with R.C.abutments and wingwalls 21
 
Fig. 11-7 Conditions of Flow through Sluices 22
 
Fig. 11-8 Flow-velocity Head loss Curves 23
 
Fig. 11-9 : Plan, Elevation and Section of a R. C. Pipe Sluice 25
 
Fig. 11-10 : Plan, Elevation rnd Section of a R.C. Box Culvert Sluice 26
 
Fig. I1-11 : Plan, Elevation and Section of an Open Channel Sluice 26
 
Fig. 11-12 : Wooden Shutters and Wooden Fall Board with SimpleOverhead Hoist 27
 

Fig. I1l-1 : Standard Timber Pile 28
 

Fig. 111.2 : Concrete Pile Casting in Tiers 29
 
Fig. 111-3 : Storing of Cement 30
 
Fig. 111-4 : Augdr and Auger Boring 34
 
Fig. 111-5 : Equipments for Measurements 36
 

Fig. 111-6 : Taping on levol Ground 36
 
Fig. 111-7 : Taping Downhill 37
 
Fig. 111-8 : Levelling with a String level 38
 

Fig. 111-9 : Water Levelling 39
 
Fig. 111-10 : Use of Batter Boards for Site Layout 40
 

Fig. I1-11 : kxcavation and Shoring 41
 
Fig. 111-12 : Brick Laying Tools 42
 

Fig. 111-13 : Pointing 42
 
Fig. 111-14 : Shuttering for Footing Slab-Wood Bracing 43
 
Fig. 111-15 : Shuttering for Footing Slab-Earth Fill Bracing 43
 

Fig. 111-16 : Shuttering for Footing Slab-Using Bricks on Edge 44
 
Fig. 111-17 : Shuttering for Concrete Wall 44
 
Fig. 1-18 : Shuttering for Concrete Bsms 45
 

Fig. 11-19 : Shuttering for Concrete Slabs 45
 

Fig. 111-20: Splicing Rules for M. S. Rods 47
 



PAGE NO 

Fig. 111-21 : Correct and Incorrect Placement of Reinforcement Steel 47 

Fig. 111-22 : Placement of Reinforcement 48L 

Fig. 111-23 : Typical Screen for Sand 49 

Fig. 111-24 : Testing for clean Sand by Silt Method 49 

Fig. 111-25 : Washing Aggregate 50 

Fig. 111-26: Simple Tools for Making and placing Concrete 50 

Fig. 111-27 : Wood Box Method for Measuring Materials 51 

Fig. 111-28: Procedure for Hand Mixing Concrete 52 

Fig. 111-29: Slump Test 53 

Fig. 111-30: Placing New Concrete on Old Concrete 55 

Fig. 111-31 : Steps for Placing Concrote in Water 56 

Fig. 111-32: Steps for.Finishing Concrete Work 57 

Fig. 111-33: Methods of Curing Concrete 58 

Fig. IV-1 : Sketch Map for Culvert or Bridge site 60 

Fig. IV-2 : Sketch Map for Sluice way 60 

179Fig. VII-1 : Measuring Deflection of a Bridge 
180Fig. VII-2 : Incorrectly and Correctly Installed patches 

Fig. VII-3 : Approaches to Structures 181 

Fig. VII-4 : Riprap on the Embankment Slopes 182 

Fig. VII-5 : Protection of Newly Seeded Ground 183 

Fig. Vii-6 : Staggered placement of Turf with Anchoring 183 

Fig. VII-7 : Dykes for Diverting Water Flow 184 

Fig. VII-8 : Typical Methods For Underpinning Abutments and Piers 185 



SECTION I 

TO THE MANUALINTRODUCTION 

1. Purpose of the Manual 

The primary purpose of the Manual Is to provide a guide and a source of reference to thana level 

staff in planning, constructing and maintaining culverts, small bridges and sluiceways of masonry 

and reinforced concrete construction. A secondary purpose is to provide a training syllabus for 

local government officials involved in managing rural work project construction. 

The contents of the Manual are prepared and presented In such a manner that theyconform to 

fundamental sound engineering principles and practices. The emphasis, however, has been on 
Committee, Thana Sub-assistant engineerproviding Circle Officers, Chairman, Thana Day. 


Supervisors, Overseer, and Work Assistants with an illustrated text which contains simplified and
 

practical techniques for good construction in rural Bangladesh.
 

2. Scope of the Manual 

The Manual presents guidelines for planning, designing, constructing and maintaining the follo­

wing types of appurtenant structures of masonry construction for field conditions as specified: 

A. Culverts: 

Type 

Brick arch 
culverts 

R. C. Pi-3e 
culvert with 
brick and walls 

R.C. Box 
culvert with 
brick end 
walls 

Open foundation 
culvert with 
brick abutments 
and wingwalls 

Channel Maxm. Height of 

width Channel the bank 
at HFL. depth from HFL 

at HFL 

3'-0" 5-6" 2"-6'" 
5,-0" 5-6" 2'-6"" 

8"-0"' 7-6"1 2-6"" 

5"-0" 3'-0" 1,-6" 
5'-0" 3'-0" 1'-6" 

8'-0" 5'-0" 2'-6" 

8-0"" 5-0'" 2"-6"" 
121-0" 5-0- 3o-0" 
12'-0" 5-0" 3.-0" 
12'-0" 7'-0" 3,-0" 

15-0"" 7o-0"" 3'-0" 

15'-0"" 7.-0"" 3"-0" 

HFL : Highest Flood Level. 

S! 

Soil 
condition 

Satisfactory 
Satisfactory 
Satisfactory 

Satisfactory 
Not so satisfactory 

Satisfactory 
Not so satisfactory 
Satisfactory 
Not so satisfactory 
Satisfactory 

Satisfactory 
Not so satisfactory 

Approach 
roadway 
width 

12"-0" 
12.-0"" 

12"-0-­

24"-0" 
24-0" 

201-0" 

20"-0-. 
20'-0" 
20--0.. 
20'-0" 

20'-0" 
20'-0" 



D. UrIdos: 

Channel 

Type width 
at HFL 

R.C. Slab type 20,-0" 
with brick abut- 20,-0" 
ments and wing-
walls 

R.C.T-beam 20'-0" 
bridge 20'-0" 

20--0" 
20-0" 

25"-0" 
25--0" 

30-0'' 
30'-0" 

35"-0" 
35"-0" 

40--0" 
40"-0"" 

C. Sluices: 

Type Span 

R. C. Pipe 3"-0" 

R. C. Box 4'-0" 

R. C. Pipe 
Multiple Vent 

5'-0" 

5-0" 

3-0" 

Maxm. 
chanrel 
depth 
at HFL 

7,-6" 
7,-6" 

7-6" 
7-6" 

71-6" 
71-6," 

8"-0" 

8'-0" 

8'-0" 
8"-0" 

8.-0" 
8'-0" 

10.-0" 
101-0", 

Length 


10"-0" 

10'-0" 

10-0" 

12'-0-

10-0' 


Height 
of the 
bank from 
HFL 

3-6" 
.'-6" 

3-6,, 

31-6,-

3'-6" 
3-6" 

3'-6" 
3--6" 

3'-6-
3,-6" 

3'-6" 
3'-6" 

4--0" 
4-0", 

Soil 
condition 

Approach 
roadway 
width 

Satisfactory 
Not so 
satisfactory 

20'-0" 

20--0" 

Satisfactory 
Not so satis. 

Satisfactory 
Not so satis. 

Satisfactory 
Not so satis. 

Satisfactory 
Not so satis. 

Satisfactory 
Not so satis. 

Satisfactory 
Not so satis. 

121-0" 
12-00" 

20'-0" 
201-0" 

20"-0" 
20"-0" 

20--0" 
20'-0" 

20'-0" 
20'-0", 

20"-0,, 
20,-0., 

Height Soil condition 

-

Satisfactory 

Satisfactory 

8"-01" Satisfactory 

9"-6" Satisfactory 

Satisfactory 

R. C. : Reinforced Concrete. 



I 

3. How to us* the Manual 

Step I : Determine the type of structure ( culvert, bridge or sluiceway ) that is required to be 
built from the considerations of the given conditions and requirements. 

Step 2 Study the fundamen'al planning, designing and engineering principles applicable to 
the structure as presented in Section II of the Manual and establish a suitable site 
and alignment for the structure. 

Step 3 Study the common practices and uses in simple construction works as presented in 
Section Ill of the Manual and undertake soil exploration, site surveying and 
measurements following the procedures laid down in this section. 

Step 4 Assess and synthesize the field data following the procedure prcsented in Section IV 
of the Manual leading to selection of an appropriate design example from Section 
V of the Manual. 

Step 5 Prepare the necessary contract documents for the projects following the insntructions 
presented in Section VI of the Manual. 

Step 6 Follow the procedures for contract negotiations and awarding the job as described 
in the same Section VI of the Manual. 

Step 7: 	 Having awarded the job, explain to the contractor the relevant contents of the 
Manual including the technical details and recommended practices and make it clear 
to him that job supervision will be done as per the guidelines and instructions given 
in the Manual. 

Step 8 ; Follow the Manual for job supervision and record keeping at every stage of the 
work upto finishing of the project and commissioning of the strdcture. 

Step 9 Ensure regular maintenance of the structure as per the guidelines and instructions 
given in the Manual. 



5LICTION -II.. 
APPIiCABLE TOAND 	ENGINEERING PRINCIPLESFUNDAMENTAL PLANNING, DESIGN 

IN THE MANUALTHE STRUCTURES INCLUDED 

1. CULVERTS: 

A culvert is a drainage structure built across an artificial or natural watercourse to carry the 

Culverts may also be defined as structures used for
roadway over It across the drainage way. 

opening of 15 feet or less. When 
purposes similar to that of a bridge but having a total lineal 

the span is 3' and less, it is normally called a ventway. 

A. 	 Location: 

In choosing the location for a proposed
Culverts are usually built across small streams or 'Khals'. 

culvert, the following points should be taken into consideration : 

channel width rather than wide one.(I) 	 The location should provide a narrow 

G'Ea-,t 

Prmerale Location. 

(ii) 	 The location should have a straight stretch of the stream instead of a curve where the 

stream Is likely to cause erosion of the bank along the outside of the curve. 

Re'ra Location 

,10.9 



(lil) Alignment of the crossing should be at right angles to the flow of the sttew't"o,1Swid 

additional risk of scouring and difficulty in construction and maintenance. 

Prf'erable locelon. 

(iv) 	 The approach road on either side of the structure should providea straight stretch immedi­

ate to the structure to reduce risk of traffic hazards. 

freferable approach road. 

B. Waterway: 

The waterway or drainage opening of a culvert should be sufficient to pass the maximum flow in 

the stream. The maximum flow, expressed in cubic feet per second (cusec) across a section of the 
stream will naturally correspond to the highest flood level (HFL) for the section and the corres­

ponding mean velocity of the stream. This maximum flow will dictate the size of the'culvert ope. 
ning which in turn will govern the level of the finlshud roadway above. 

The highest flood discharge (Q) may be estimated by the ,Slope-aea methodo. Field procedures 
required to obtain the noccessary data for the slope-are method Include: 



(I) 	 determination of the mean area 'a' of the channel cross-sectlon et the -ite upto thOHFU 

(11) computation of the mean hydraulic radius 'r' given, 
by are 8) 
by wetted perimeter (p)= 

(ill) 	 determination of the slope (s) of the water surface. 

(iv) 	 selection of an appropriate roughness factor 'n. 

The data are used in Manning'a equation given below to determine the mean velocity of flow. 

V --1.486 r2 s 
n ' 3 2~ 

V'with the mean area 'a', we obtain 0, the highest flood dischargeMultiplying this value of 
rate in cusec. 

Now the required culvert waterway in square feet can be estimated on the basis of the following 

considerations : 

(i) 	 Consider the surface of the stream for the maximum discharge to be upto 1/2 of the height 

of the culvert opening when the approach channel Is wide and shallow. 

(1i) Consider the surface of the stream for the maximum discharge to be upto 3/4 of the height of 

the culvert opening when the banks are steep and the channel is narrow. 

(11) Assume a maximum allowable velocity of 5 feet per second through the culvert opening. 

Needless to say that the procedure mentioned above for determining the required sectional area 

of the culvert opening often too complex to be used in the field and perhaps unnecessary for the 

small structures discussed in this Manual. Instead the following simplified procedures can be found 

convenient and appropylate enough for the purpose of this Manual : 

The sectional waterways required for culverts and small bridges may be foundout from the follo­

wing formula : 

314
S=CA 

Where S=area of the opening required In square feet. 

A=araa of the drainage basin in acres. 

of the soil and character ofC=co.efficlent varying with slope of the ground, character 
for steep and rocky ground,vegetation on the basin and may be taken from I to 213 

113 for rolling agricultural country, 115, to 116 where the length of the valley is several 

times its width. 

Again, for a flat country like Bangladesh, some engineers suggest the following practical rules: 

Provide 50 sq. ft. per square mile when the catchment area is under 1 sq. mile. 

45 sq. ft. per mile when the catchment area is under 2 sq. miles. 

38 sq. ft. per square mile when the catchment area is between 2 to 5 sq. miles. 

35.5 sq. ft. per square mile when the catchment area Isbetween 6 to 10 sq. miles. 

For areas over 15 square miles, the waterway is to be found by elaborate and complicated. 
. ,calculations. 

I, 



C. TIMIesf guleaw n esp smls-

Culverts re commonly of the following four types: 
- Brick arch culverts 
- Reinforced concrete pipe culverts 
- Reinforced concrete box culverts 
- Open foundation culverts 

Brick Arch Cuverts :-This type of culvert Is appropriate when the wA arsoe Is less Aen about 
10-12 feet in width. Arched culverts are more economical than any other.irm alth~i h th rf 6m 
highly skilled brick masons and are difficult to build. 

in this type of culverts, the main components are: 

(i) Brick arch spanning the waterway 

(ii) Brick abutments supporting the arch 

(Iii) Splayed wingwalla in brick masonry 

The strongest form of arch is that in which the rise is between 1/3rd to 1/4th of the span. Arches 
with rise from 1/2 to 1/5 of the span are in general use. The springs of erches should be kept 
atleast 1 foot above the highest recorded flood level end afflux, if any. The thickness of arch rings 
may be taken as follows: 

Span, Upto 5'-O" 10-

Span, 6 to 10 feet : 15" 

There should be a cushion of atleast V-6" above the arch ring. 

The minimum top thickness of the abutments will be 18". Thickness at sWringing in feet when 
the height does not exceed It times the width at the base Is given by Ts- Radlus/5+Ris9/tQ+2. 

Thickness of the abutment at G.L. ( ground level ) in feet is given by: 

(i) For light type : S/3+1 

(ii) For heavy type : S/3+1 where S=span 

The front face of the abutments should be vertical and the back face should have a batter of 1 In 4. 

Splayed wing walls in culverts are preferable to straight return walli, as the former reduc. the 
velocity at the exit and thus prevent erosion or scouring of the ground thwo. The length of the 
return walls, measured from the face of the abutment, should generally be made 1j times the height 
of the roadway from the bed or ground level so that the front slope of the earth bank spiling along 
the face of these walIs may remain at a slope not steeper than 11 :1. This slope should be 
protected by pitching. The splay of a wing wull should be around 1 : 1. DOsiqn examp, ieIs given 
on page V-I For a small culvert ( e. g. a 3' waterway opening) where the flow.of water Is not 
very fast, straight return walls may be conveniently used without any adverse effect as 
shown below: h s,, --& U 

Fig. i1-1 : Brick Arch Culvert 



ga-Q:uEk imd : This tW" Of cluvert wI.aPppra whe f*vpqareeut~ 
auun when flwl ateissI, IN". th ed fmIhof, -orI"~ hPs~the pa. "i0 P 

in this type of culvert, the main components are: 

(I) R. C. pipe sections 

(iI) Concrete base slab (when soil conditions are poor) 

(III) Straight endwalls of brick masonry. 

The pipe sections are normally 3"- 0" in the inside diameter and 4#- 0" in length with standard 

bell and spigot jointing system. The length of the pipeway will not be less then the I ormal width 

of the road at the top. The pipeway should be laid on a firm bas and to a careful grade, commonly 

1 in 30 in plains and 1 In 12 in hilly regions. 

on the channel bed (when the soil condition is poor) to a pro-The concrete base slab will be cast 
per grade and with a mean thickness of about 1- 0", one side being thicker than the other for 

maintenanco, of the grade. The width of the baseslab will be about 1'., 0" wider than the outside 

diameter of Jhe pipe. 

Channel Oed 
Channe Gde SLope 

Parpet ofiie 
I .. ndLL 

R~o~dW, y :, irlni redAay 
ILL 

Planl 

Cr'oes- section 

0_g 11-2 Pipe Culvert. 

The straight end wails of brick masonry should.extend high, enough to cay,;hq.fi!! grld s9qo.,d 
-, 

be corred down far enough to prevent the water from foilovsn! elpng , he.i Cd~oOte.plpq.

The and w s cain beof 10- brick masonry on brick footing. Over the pipe, there should be a 

cuahlrn Cf mnplimum 1 ,.send. fill hd0,, . wsfully cupeeIdlhlfm t MWh 

depth of the fiti qlq~at ,. 

http:cay,;hq.fi


NOaWig) V$ I'itable frisipne, fift ; O411,diifvert is " 
r stistactory with 't 

due to flow of water) problem., The top of the culvert is sometimes u84d .7tht 'lll, 

shallow fill on the top of the culvert Is also a common practice. 

in this type of culvert, the main components are: 

p~ftbc~iV ~heIA, t0wao, adll s iath delgreeof SI(.IIW 

(i) R.C. floor slab.
 

(4U) R. C. vertical walls.
 

(iiI) R. C. covering slab.
 

(iv) Straight endwalls'of brick masonry. 

ChanneL Bed
 

ChanneL Gide Slope 

• /_End mxLL.
 

Frnlshed road my 
Roaday -FILL 

PLan
 

Cross-section 

Fig. 11-3 Box Culvert 

The R. C. floor slab is cast on the Channel. bed to a proper grade (slope from one side to the 
other). 1 In 30 In plains and 1 in .12 in the hilly regions.The length of the floor slab will be 
atleast equal to the normal width of the roadway at the top. The width of the bb will conform 

to the width of the channel bed. 

Th"R. C. tvertical walls will bi.monollihic with the fflobr slab and will be io'fc'h t J61jt6 

generate a squre box section over thefloorilb. 

The strloht and walls can be of brilck masonry:ad end hlgh .hulr C. s Whouldb 
fill:(3, 1to 4.maxumum).,'Theend walls'shOuld be c6lnniti -th dWi.OUU* 

l

ond the paint where the l 



Omen Ffudaton Culverts :-These typesof Culvers are intactshort be 

appropriate when the mean channel width.isbetween 10 and 20 feet. 

The main components of this type of culverts are: 

(i) Brick abutments 
(1i) Brick wingwells 
(1p3) R. C. slab deck 

The top width of the abutment should provideThe abutments will support the R. C. Slab Deck. 
enough space for the slab deck seat and for the construction of a dwarf wall for protection of the 

( 15" fordeck edge. For small structures, this top width of the abutment should be atleast 25" 


deck seat 10" for dwarf wall). For large structures (over 40,spans and 20 heights), the thickness
 

of the top of the abutment can be estimated using Trautwine'as formula:
 

r 
T = -+2 (infeet) 

10 

where, T- thickness of the top of the abutment in feet. 
r- rise of the abutment above footing. 

width of the roadway at tte top and itThe length of the abutment will be equal to the normal 

will have a vertical or battered (inclined) front face with the rear face always battered. Trautwine 

recommends a batter of 1 in 24x rise for masonry abutments. Weepholes are to be kept at places 
Span 

at different levels to provide a free passage for the rainwater to escape from the embankment. 

high flood level, one-thirdThe foundation shouid be taken down to a depth below the maximum 

greater than the calculated depth of the maximum scour, subject to a minimum depth below the 

scour line of 4'. 

The maximum depth of scour in a stream can be computed using the formula: 

D-0.473 (0.)-

D =normal depth of scour below HFL (highest flood level).where, 
Q =the design discharge in cusec (which can be determined as explained in page 11-4) 

distributeries,F =-Lacey's silt factor which, for medium silt as at Ganges Canal 

will have a value of 0.85 and this may be used as an approximate value for our pur­

poses. 

is to be
After obtaining the normal scour depth as discussed above, the maximum depth of scour 

taken as follows : 

(i) In a straigh" !each : 1.27 D 

(ii) At a moderate bend : 1.50 D 

(iII) At a severe bend : 1.75 D 

(iv) At a right angled bend : 2.00 D 

(v) At noses of piers : 2.00 D 

(vi) At upstream noses of guide banks : 2.75 D 

this Maitual. the following thumb rulesFor the small structure covered within the scope of 
~ t.idteni ' for determining the naximum depthof scour can be found to be adequat e eiS h 



Natureof the stream 	 Maxhp am * 
Contraction o cu 

Bed Current 

Average 	 Straight Slight 1.6 D, or 2.5 R 
1.3 d.v/v or 2.1Rv'/v 

Bad site Diagonal 	 Contracted 2.1 D- or 4R 
1.5 d.v'/v or 2.9R.vj!v 

Here, 	 D,=depth of scour ( level ) below the average bed level. 
R =hydraulic mean radius. 
v =avcrage velocity of the stream during floods. 
v, =average velocity below the culvert or bridge. 
d =maximum depth of flood in the stream (without the culvert or bridge). 

This affects smoothWingwalls will commence from abutment ends with a splay of 450 in general. 

entry and exit of the current. The splay may he changed studying the contour of the country, 
the wing wall may besometimes even curved to suit the requires ients. The front face of 


vertical or battered with the rear face always battered in conformity with the abutment faces.
 

The footings of the wing walls should go to the level of the abutment footing.
 

The R.C. slab deck is simply supported on the abutment at the two ends. The calculation of the
 

required thickness for a R. C. slab deck will involve estimation of total dead weight, equivalent
 

lane loading and impact factor and these data will be used to compute the maximum shear and
 

bending moment for the proposed span which, in turn, will dictato the depth of the slab deck.
 

The detailed calculation procedure is outside the scope of this Manual. Some guidelines, howevei
 

are given in a tabular form as below which, it is believed, will be helpful for the purposes of this
 

Manual:
 

Thickness of theRoad way Span in feet 
slab deck in inches 

8 	 8.020 feet wide 
12 10.5 
16 13.0 
22 17.0 

24 feet wide 6 7.0 
14 12.0 
20 15.5 
24 19.0 

The s l0e dek is iiw ly-provded withrtrailings the two iatew , s . , 

lit
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Fig. 11.4 Open Foundation Culvert 

2.' -BRIDGES 

A--brldge may be defined as a drainage structure with a totl lineal openlng ol, amwe thinIfee 
. ...

endcdCiftn O.rodway $c. the Ch l. 

vacksthe medways etc. 



Location : 

Being bigger and more- important structures than culverts, bridges will'deand more elaborete 
locational considerations which can be listed as below: 

(i) 	 The location should provide for the central line of the bridge to coincide with the central 
line of the roadway which, as far as practicable, should be at right angles, to the flow of 
water of the channel. 

(ii) 	 The location should be at a straight stretch of the channel. 

(iii) 	 The location should ensure high permanent banks I. e. the banks should not slip nor should 
the flood water overflow the same. 

(iv) 	 The soil of the location must offer adequate security to the foundation. Also the approaches 
to the bridge should be formed on hard and dry soil which should be capable of taking the 
weight of the earthwork embankmont over it without excessive settlement. 

(v) 	 At the approach to the bridge, sharp curves and steep gradients should be avoided. 

(vi) 	 The velocity of the stream at the location should be moderate because a high velocity will 
cause scours arid a low velocity will induce deposit of silt. Also there should be no serious 
cross currents or whirls. 

(vii) 	 The location should provide a minimum of work under water to allow construction of the 
foundation. 

(viii) 	Width of the waterways at the location is also an important point of consideration but the 
shortest possible crossing should not be given over emphasis because for an important struc­
ture like a bridge other factors may be of more importance and sianificance. 

Waterway: 

The waterway of a bridge should be sufficient to pass the maximum discharge of the channel. As 
the area of the natural waterway is restricted, a higher velocity of water flow is produced at the 
bridge site and this should not endanger the structure. Usually, the maximum allowable velocity
is about 8 feet per second. 

For determining the required size of the bridge Opening for the walerway, tMe simplified formula 
or the practical rules discussed in connection with the waterway of culverts may be used. 

Having determined the area of the opening, the dimensioning of the bridge opening can be Vp 
out on the basis of the fact that for small bridges, the economic span normally follow th rlati 
ship "S:. H where S is the clear span ( distance between supports.) In-feet id4KI thMjt
of the abutment from the bottom of the footing. 	 ihem 0The cloeaqcoqo 100.0iqoepk f 
of the channel water should also be checked while dimensioning the opening on a tial and arm 
ablvedHd For b1de-over a channel used-for. uvlgalmn :te +ldhluwUvlleamce rdlmabove 	HFL is about 12'-0-. 2 



Yvwet~ Sr~ise awd deolpa eelidretions:. 

In onfniilty with the stated sope, this Manual includep only the following two types ofibrdgm 
Sconsderation : 

R. C. simply supported slab bridge 

R. C. simply supported T-beam bridge 

The loading requirements for these structures can be specified as follows: 

Dead Load: The dead load shall include the weight of the structure complete, including pave­
mert and other wearing surface. In computing dead load, the following unit weights shall be usad : 
Steel, 490 lb/cf t. ; Concrete (plain or reinforced), 150 Ib/cft. ; Earth fill, 100 lb/cft.; Gravel, 
125 lb/cft. ; Brick, 150 lb/cft. 

Live Loads: For the floor and Its supports, a load of 100 lb/sq. ft. of total floor surface or a 
15-ton motor truck with axles spaced 10 wheels 6' centreas, with 10 tons on the rear axle and 5 
tons on the front axle is to be considered. The truck is to occupy a space, 10- wide and 30, long. 

The rear wheels are to have a width of 15" each. Girders are to be designed for a uniform load of 
100 lb/sq. ft. 

Impact Stress : Provision for the incremont of stress that may be expected In the members due 

to dynamic action shall be made by an impact allowance expressed as a fraction of the live load 

stress. This fraction can be determined by the following formula which is applicable for spans 

between 10, and 150'. 

Impact Factor Fraction= 

where, L is the length of the span In feet. 

R. C. Slab Bridge : R. C. simply supported slab bridges are well adapted for spans of from 10 
feet to about 20 feet. They are simple in design and easy to construct. Slab bridges of spans 
upto about 20 feet are found to be economical although the thickness of the slab deck is consi­
derable and the amount of steel and concrete required are generally more than girder decks. 

The main components of a slab bridge and the design considerations involved are very much the 
same as those for an open foundation culvert. As already mentioned, and open foundation culvert 
Is a smaller version of a slab bridge or vice versa. 

R. C. T-beam Bridge. This is the most common typeof.bridge. This type of bridge is economical 
for spans from 20 feet to 40 feet. A T-beam bridge Iswell adapted where headroom Is not limited 
and where a wide roadway is required. 

The main components of a simply supported T-beam bridge are 

(I) BrLk or R. C. abutments and wing walls 

(ii) R. C. T-beams
 
(ili) R. C. floor Slab
 

A bridge abutment must be stable against:­

(i) 'overttrning 

and (iii) crushing the materials on which the abutment rests or the . 



When the abutment Ismade of brick masonry, thetop width ahould provideenougbhafe flowbridge seat and a sihort back wall for protecting the edge of the bridge deck and maintaining a 
gap In between for temperature expanslon of ihe deck, Ifany. The front and the rear faces of theaMblment may be appropriately battered to get wider sections towards the ben foratructu,"and,
stability reasons. The wingwalls should be splayed, generally at 45 degrees, having faces battered 
In conformity with the abutment feces end the ends of the wlngwalls should be returned parallel 
to the road and built to a height of about 3,. 
The Length of the wlngwall depends upon the configuration of the country, the object being to 
protect the earth work in the slope of the embankment. A rough rule sometimes adopted to arrive 
at the length of the wingwall Is that It should be It times the height of the road way above the 
bed of the river. 

ock wL 
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Fig. 11-5 :Brick Abutments and Wingwalls for T-beamn Bridgi 

When R. C. abutments are used, the deck beams rest directly on the brigs seat witn transverse 
diaphragm walls between the beamns to hold back the earth above the bridge seat. -The disphragmsae thin wails, 6" or 8" Inthickness with a nominal amount of reinforcemnt. "he.abutment and 
wingwalls are constructed monolithicelly for small structures and can ha nf A­



Cross- 6ecbtor: $Lab deck 

Fig. 11-6 : R. C deck with R. C. adutments and wingwalls. 

3. SLUICES 

drainage structures normally built through or underneath embankments and with or
Sluices are 

a sluice vent is similar to culvert discharge,without control gates. Although discharge through 
with rather complicated flow characteristicsthe structure forms an unique type of construction 

many variables such as inlet geometry, size, roughness, head­
because the flow is controlled by 

may act as an orifice,water and tailwater levels etc. Depending on these variables the sluice 

a pipe, a weir or an open channel. 

A. Location 

it must obviously be located at or near the bottom
If the purpose of the sluice is to drain a basin, 

level of the basin. However, the intake end of the conduit should not be so placed that there 

will be a tendency for silt and submerged debris to collect in front of it. Thus locations in deep 

pockets should be avoided in fovour of open level areas, wherever possible. 

B. Wterway : 

Flow through a sluice may be classified into two general types depending upon the existing head 

water and tailwater levels. If the inlet and outlet are submerged, the sluice vent will flow full 

like a pipe. If the inlet and the outlet are not submerged, the vent will flow partially full and will 

For practical purposes, the two general types can be broken down intoact as an open channel. 

four specific types of flow as follows :
 

Type I : Inlet and outlet submerged 

Tyye II : Inlet submerged,outlet not submerged, vent hydraulically shot.
 

Type III : Inlet not submerged, high tail water.
 

Two. IV : Inlet not submerged, low tall water.
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Fig. 11-7 Conditions of Flow through SluICI 
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w through the four conditoms of flow' IidbIWov, M6
Td-Jlluefstt6'how sluice discharge mayi' 
ue uaume iebiln wi th one sluice d scharging toan adjacent river. Alao saume; that it Is near 

from the catchment of nasoon rains.
the end of the monsoon season and the basin Isflooded 

than 
Until now, there has been no re!ease of water because the river flood stage has been higher 

thebasin Storage level which is absumed to be above 1.5 times the vent height. 

are opened and 
When the river stage falls to slightly below the basin storage level, the gates 

Since the river stage in higher than the vent soff it, Type I flow will take place
discharge begins. 
end the vent flows full. 

a lesser 
As the river stage continues to fall, the basin storage level will also drop, but usually at 

When the river stage drops below the soffit level, the outlet is no longer submerged. Air 
rate. vent causing a separation
will enter from the outlet end at the soffit line and will push into the 

vent. At this point, one of two things may
the soffit and the water surface in thebetween remains 

happen. If the headwater depth is still greater than 1.5 times the vent height, the inlet 
toIf, however, the headwater depth has droppod

sealed by water and flow Type II takes place. 


less than 1.5 times the vent height, the air within the vent will be able to push past the entrance
 

breaking the water seal and the flow Type Il will result. 

lag behind sufficiently
As the riverstage continues to fall, the fall of the basin storage level may 

Flow type IV then 
so that enough energy is available for the flow to pass through critical depth. 


takes place and hydraulic jump will occur down stream.
 

point that the above sequence of flow types may not
It may however be pointed out at this 

The determining factor is the relationship between the head water and 
necessarily take place. 

The sluice
the tailwater levels at any instant and they are not directly dependent on each other. 


capacity is the determir'g factor.
 

If it is required to dotermine the
Flow types I and IIari similiar to discharge through an orifice 

size of the conduit to give a known discharge under a known existing head, the chart given below 

may be used in the manner explained 
-30
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Fig. li-B: Flow - Velocity - Head loss Curves. 

FOR SMALL WATER STORAGE PROJECTS.
(source: LOW DAMS, A MANUAL OF DESIGN 

U. S. Govt. Printing Office, Washington 1939 ; page 112) 
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Stsp 1.: .;Deduct from the existing hed (height of water of the entance ) anjapprodtp u. 
(say 1 foot ) for the entrance loss and convert the remaining head into ,veoci ty, 
using v- /7& 

Step 2 	 Enter the above diagram from the right wi 1h this velocity to find the nearest conduit 
size that will give the required capacity. 

Step 3 : 	 Also find the entrance loss from the diagram and compare it with the original 
assumption. If the two values are not reasonably close, make a new assumption 
guided by the first result and repeat the calculation. Tho conduit size which has the 
required capacity and for which the sum of the ,velocity head loss, and the -entrance 

head loss- (neglecting the friction head loss since the vents are rather short) does 
not exceed the gross head available gives the desired answer. 

Flow types III and IV are similar to open channel flow with vertical sides. The maximum discharge 
capacity through such sluices will be given by the following formula. This formula-can also be 
used for dimensioning a sluice for a given discharge: 

0=3.087 c. b. H 3/2 

Where 	 Q=rate of discharge in cusec. 

b=width of the channel 

H=depth of water above channel bottom at entrance 

and C=Coefficient of discharge varying from 1.0 for the perfect entrance of smooth curves 
gradual transition to 0.82 for the more abdrupt type such as a rectangular shaped 
masonry structure with square corners. 

Types sluices and design considerations: 

Sluices can normally be of the following three types: 

R. C. pipe type 
R. C. box culvert type
 

Openchannel type
 

R. C. Pipe type : In this type, the sluice way is made of R. C. pipe sections with standard bell 
and spigot joints. The main components of this type of sluice will be the same as those for a R. C. 
pipe culvert with a concrete base slabs along with the addition of R. C. guide frames for gates 
at the two ends of the sluiceway. There will also be a concrete apron at the outlet end foe 
energy dissipation as shown in the figure. 

24:
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section A-A 

Pian 

End ELevation Section D-I 

FiG. 11-9 Plan, Elevation and Section of a R. C. Pipe Sluice 

R. C. Box Culvert Type : This type of sluice way will be very much the same as a box culvert 
with the addition of R. C. guide frames for at the two ends of the sluice way along with concrete 

apron at the outlet end for energy dissipation as shown in the figure II- 10.01 

A A 

Section A-A
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End Eleal-ion Seclion 0-0 

Fig. 11-10 : Plan, Elevation and Section of a R. C. Box Culvert Sluice 

Open Channel Typi : In this type, an open channel with vertical side walls and wingwalis of 
brick masonry, on R. , base slab and R. C. guide frames for gates at the two ends of the channel 
are constructed. The base slab is extended well beyond the outlet end in the foym of an apron 
for energy dissipation as shown below: 

Section A-A 

Plan 

End
EWevtlon e-0 

Fig. I1-11 Plan, Elevation and Section of an Open Channel Sluice 
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C" trol of the discharge through aluiceways is an Important factor for which qataes! VIt"Oli 
types may be used: 

(I) 	 Wooden Shutters : In this type, timber plonks of at least 2" thickness and .,'pto about 12­
depth are placed one above the otor in the guiding vertical groves on the walls of the 
sliceway spanning the opening. The timbers ae placed and removed individually by hand. 

(1i) 	 Wooden Fell Boards: In this type, rectanguir woodon-liftgte span ho~laontal y lbA*es 
guide grooves.The gates can be made of layers of woden-planka held together.by stiffeper 
and through Lolts from top to bottom and water tightness is ncreased by the use of spliced 
joits.The ates should be from 2" to 4" thick depending on the height. Forraising and 
and lowering the gates, simple overhead hoists may be adopted;,: 

Fig. 11-12 : Wooden Shutters and Wooden Fall Board with simple overhead hoist 

http:together.by


COMMON PRACTICES IN CGNSTRUCTION OF -STRUCTURES INCLUDED IN THE MANUAL 

.. Materiels oollection and storing. 
in the collectlon and storiig of materials- must be given due Importance Ns a pro-

Propercare 
requsite to progress and quality of the actual construction wQrk. 'For the type.of construction 

work presented in this:manual,: the.. materials required nMy be -broadly divided . into two 

shuttering and ifalsework +muaterials, and, for' the ske
categoris-structural materials. 

discussed here. separately. Quality check zndof convenience, those two categories are 
.security against damage and theft conm!^uts the central. theme of this aspect of the project. 

A. SRTUCTURAL MATERIALS. 

a. 	 Timber Pile: 
Piles shall be checked for defects such as crooks, knots

•Shalballah' piles are normally used. 

etc. as well. as for conformance with the requirements of taper, limiting sizes of butt and tip,
 

general 	soundness and treatment requirements, if any. Timber piles are normally treated by 
15 lb. of oil per cubic foot of timber.impregnating with Creosote Oil with not less than 

Unsatisfactory piles shall be rejected and stacked separately*while the. rest are stacked 

conveniently in the work site. 

Standard 1ut, id1.- 6E+o8 

Standard ip ala4-4 to5 

Standard Lemjlh -io'-o 

Fig. I11-1 : Standard Timber Pile 

Timber Piles are used 

(i) 	 To increase the bearing capacity of the soil by distributing the load on, piles which in 

when there is no solid substratumto the soil through skin friction,turn transfer the load 
at a resonable depth. In this situation, piles are driven into the soft ground 3 feet to 

4 feet apart centreto centre in a grid fashion. 

tesonable depth,
(i) 	 To transfer the load to the hard bed below when the hard bed is within a 


say 10 feet to 30 feet.
 

The number and length of plies can be determined by. test driving along with the help of: the 

following two specifications: 



() 	 The maximum load on a pIe shall not exceed the load given Dv me Ionnusma 

2.w.h 

where. P=allowable load. on pile In pounds; W-welght of drop hammer In pounds; 

h=height of free fell of hammer in feet; s=average penetration of the pile; for the lest six 

blows of the hammer. 

and 	 not les then 15
(ii) 	 Piles shall have a penetration of not less than 10 feet In herd ground 

feet in soft ground. 

conditions that are likely to beencoun-For the structure cover in this Manual and for the site 
8" diameter piles, 10' In

tered, a standard specification of pile foundation consisting of 6, to 


length and arranged in a grid pattern at 3"-0" centres should meet most requirements.
 

b. R.C. Piles: 

The R. C. C. piles shall normally be cast at the job site although in some cases they may be 

cast elsewhere and brought to the site, ready for driving. 

When cast at the job site, careful c'ck must be maintained throughout their manufacture so that 

the pile forms are properly founded, adequately tied and braced and straight ; that reinforcement 
as required.is properly tied and correctly centered and that concrete is mixed, placed and cured 

that the founda-To save, framework and materials, concrete piles may be cast in tiers provided 

tion can support the added weight of the tier construction and provided satisfactory means for 

curing and inspection are provided. The pile casting area may be conveniently selected close 

to the worksite. 

\r-caL Brace 

Fig. 	111-2 Concrete Pile Casting in Tiers 

..
. I ridka: 
All bricks used shall be of first cless quality, Le. timBurnt clay bricks shall be used. 

have the following charotaitic:: 

i 



(i) Uniform 0hapeand ese, OsIx4,,x2fi,: 
(ii) Uniform colour and degree of burn. Colour would be deep red. 
(iii) Give metallic sound when struck against one another.
 
O(v) Water'Abiorbnce not more than one-sixth (1/6) of their dry weight

(v) Check the homogeneity of clay by breaking a brick. "
 
(vi) 	 Will not break when dropped from a height of 4'-0- on top of another brick on a hard 

ground. 

Quality check shall be made for each sample lot. Good quality bricks shall be stacked convenien­
tly at the worksite while the unsatisfactory ones shall be separated and used in making Khoo, 

d. Cement:
 

All cement used shall be portland cement. Bags of cement 
stamped or certified as pre-tested
should ideally be used. Bags of cement shall be closely field-inspected for damage and harde­
ning. Tampered sacks or fractional sacks shall not be accepted. 

Cement stored at the site shall be well protected from moisture and weather conditions. When
storing cement on the ground, it is important that the bags do not touch the ground. Boards
placed on the ground with spaces between the boards to allow for air circulation will helpprevent moisture from uathering in the cement bags. If the pile is to be more than 7 or 8 bagshigh, arrange the bags in header and stretcher fashion so 'as to tie the piles together and lessen
the danger of toppling over. 

Cement shall be stored for a maximum of six mouths under good conditions and the storage shallbe so arranged that the cement longest on the job shall be used first. Cement with lumps may be
used only if the lumps can be easily crushed between the fingers. 

Cement 

Wood P1bnk 
/i rtck
 

L.-_
 

Fig. 	111-3 : Storing of Cement Spacefor air irc1.tion. 

e. Khoa/Stonechips:
 

Khoa are brick chips used as an aggregate in the concrete, and give the concrete 
 its overhall
strength. I'tmust be emphasised that the concrete will be no stronger than the khoa used. TheKhoa shall comprise 75% chips of Ist or 2nd clas bricks and 25% chips of Jhama brickswill be 100%picked jhama (over burnt bricks). The fused over burnt bricks with pores should be avoided. 

The khoa shall be prepared at the site, the sizes of thechips varying from a minimum of :" toe
 
maximum of 1.
 

If stone chips are available, it shall be ensured that the chips are hard and varying in sizes between
 
a minimum of " to a maximum of 1",
 

Khtoa or stone chips may be conveniently stored in heaps on the sein theap~p. 
n . 



f Send:
 
Sn s der Inportmntcomponent~o concrete Sand shall be frpefro a lqlr aWd
 

other foreign materials-and shall vary in sizes from a fine particls,toat', dmmm. wi h*fo the 
total amount between these two sizes. Sand having 'hese qualities would be a mixture of 0% 
local sand and 50% Sylhet sand. The sand should be coarse and free dust and finer materials. 

The characteristic of a given specimen of sand is commonly specified in Asof epiricpl
figure, fineness modulus (FM), obtained by totaling the cumulative percentages of bggregates
retained on the following different sieves and divided by 100. The sieves are Nowi. 0,('.52,25,
14. 7,3/16,,, 3/8, 3/4--, If-, 3- and 6-'. There is no fixed fineness modulus for each maximum 
aggregate size, but values within asuitable range are likely t? give the best results. For the 
purpose of constructions covered in this Manual, FM-value for sand can be betwecn Zard 3. 
Like Khoa sand may be conveniently stored in heaps on the site in the open. 

g. 	 Steel 

Steel bars of the required sizes and quantities shall be received at site and stacked conveniently 
on the site in the open. 

h. 	 Water: 

Water which is fit to drink is good for mixing concrete. It shall be free of oil, salt or other 
contaminating materials. In the absence of any suitable surface water supply. Sinking of a tube­
well may be the answer. Temporary masonry water reserviors may be.constructed at the site as 
per requirement. The Contractor shall, prior to the start of construction, ensures himself that 
sufficient quantity of water for both mixing and curing of the concrete, are available at the con­
struction site. 

(B) Shuttering and Falsework Materials 

a.' 	 Bamboo Poles: 

Strong and stout varieties of bamboo shall be used. ine bamboo poles shall be in an assortment 
of sizes and lengths and shall be stacked conveniently on the site in the open.
b. 	 Wooden Boards/Sawed Timber Pieces: 

Wooden boards need not be of first class quality or finished timber but must befree of 
cracks and large holes through which water and concrete may run out, The boards shall 
be in an assortment of sizes but generally with a uniform thickness and having straight
edges and square ends. The boards shall be conveniently stacked on the site in the open
but above ground and away from moisture to avoid warping. 

Sawed timber pieces of rectangular cross-section with an assortment of sizes shall be obtained 
for uses as bracers, spacers etc. and shall be stacked separately. 



e.Cmeg~ld li S8h11 P0lein Sinet: 
C. I. Sheets or 'plain sheets may be used in lieu of shutteing boards for slab work.
 

The shests @halI be free fm large holes and such other defects and" mlhal""OfthwW
 

be stacked In a dry place under cover. 

d 	 Bamboo Mats: 

These are used on top of the C. I. Sheets in the form work slab casting and may be stored 

conveniently along with the C. I. Sheets. It should be noted, however, that bamboo mats 
or box culvert. The roughare not acceptable In the form work for the conduit In a syphon 

concrete surface this material produces will increase the skin friction and thereby the head 

Ion throghi the syphon. 

2. 	 Soll Exploration. 
are essential for any civil engineering constructionInformation relating to foundation conditions 

including drainage structures. The nature and scope of the structures that this Manual is 

concerned with, will limit soil exploration to field observation and testing only. For a systematic 

presentation, soil exploration may be discussed in two parts, namely, surface exploration and 
subsurface exploration. 

(A) Surface Exploration.
 
Surface exploration consists of the following:
 

a. 	 Identification of the soil types from the physical features with a view to form some under­

standing of the soil's behaviour. 

locationb. 	 Visual inspection of erosional features, boundaries of soil deposits and rock outcrops, 

of fault zones or other visible geologic irregularities with a view to identifying readily 

apparent geolopical conditions which will require further investigation. 

Most soils have characteristics sufficiently apparent and well enough understood so that use 

of the terms, such as clay, silts, sand, etc. conveys some understanding of the soil's beha­

viour. The following table identifies the main types of soil with some readily recognisable 

characteristics 
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Ti:1111-1 : Soil TypeandChcterlsetice 

Type fParticle size and 
of Soil ribboned be- Load' esngeneral apee- Squeezed in hand and released tweon thumb and capecltySoil renceof the soil finger when 

When nearly When wet mist.dry. 

Rough appes- a FormsWill not form a ball Cannot be rib- Good when drySend rance, granular, ball and will which will cru- boned and compact.free-flowing fall apart when mble when lig­
when dry. pressure is re- htly touched.
 

leased
 

When dry it may Forms a ball Forms a ball Has a tendency Satisfactory whenbe cloudy; rea- which can be whichSilt dily breaks 
can be to ribbon with dry and compactup handled without freely handled; cracks; feels
to powder with breaking when wet 
 it smooth a soft feel readily pud­

dles.
 
Cannot see each Forms a stiff Forms soft ball 
 Forms long thin Unsatisfactoy.soil particle, bre- ball which can which can be ribbons can beaks into very be freely hand- freely handled worked into aClay hard lumps when led without bre- without brea- compact
dry difficult to aking. king. plastic like. 

ball
 

break into a soft
 
powder when
 
dry ; sticky when
 
wet.
 

The soil is made of what was once grass, leaves bushes and trees.
Org- The plant remains or sometimes the woody structure can easily be
anic seen. Soil colour ranges from brown to black. They occur in low Poor
Soils 
 lands or swamps. They have high shrinkage on drying. 

Visual inspection of the readily apparent geological conditions should recorded abe on
sketch map of the site which should also mark the positions for subsurface explorations along the
 
proposed alignment.
 

(B) Sub Surface Exploration

Sub-surface explorations are for estimating bearing 
 capacities of the soil along the alignmentof the structure, particularly at the locations of the sub-structures. Simplified field procedures

for sub-surface exploration may consist of the following.
 

(a) Probing 
(b) Test pits. 
(c) Auger boring
(d) Test rods or sounding rods 

Probing : A pipe or f'or 1 in diameter, is d"en into the ground by means of a sledge hammer or a drop weight. The nature of the soil in terms of looseness or compactness is estimatedby the effort required to drive as well as to twist. The rod is pulled up every fewfeet .Inspect the soil sticking to the end in order if oilto see Sth le asend, silt or cleysiaif the pipe is wet. The results of probing when matched with the Infonmetlo bg in te .Tol4el11, idea about the bearing capacty of the soil strata. as wall
1an give some 

men l,-imfaim
of the underground water level. 

• ' 
 U 



Teat Pits: Test pitting is an effectiva means of exploring aind samplingseerth fouisdOW. 

The depth of a test pit Is usually limited to a few feet below the underground water table, 
and the recommended cross-section for a hakd-dug pit Is 3' by 5. From the effort of digging 
Indicaftng the compactness or looseness of the soil as well as from the radily::ecogslza!O 

sol; characteristics Including wetness or dryness, and estimate as to the. bearing: capacities of 
the various strata can be made with the help of the Table I11-1. 

Auger boring: Auger borings often provide the simplest method of soil investigation and 

sampling. With a hand auger, one can dig a hole and lift out soil samples which may be Inspected 

as per the Table III -1 to identify the soil type and Its various characteristics. Also the 

looseness or compaction of the soil can be estimated from the efforts required to turn the handle.. 

The information when matched with the contents of the Table 111-2 which follows, can give 

an indication of the strength of the soil. Hand operated augers, 4 to 12 inches in diameter 
can be used for exploration upt-, about 20 feet of depth. 

dr7 compact sand 

kground &Ateribe. 

auer exEension aet compXE sand 

Fig. 111-4: Auger and Auger boring. 

Test Rode or Sounding Rods:- This Type of exploration is similar to probing with a steel rod or" 

pipe-3/4" to 1" in diameter. The difference is that the rod or pipe consists of 4 or5 faetsectlonal 

which are connected together by recessed couplings and driven deepinto the soil to ltnvestlath 
siblurslitance. They can be,Useful'in estimating the" letgth of*'pile or the depth of',*a 

foundation that will be required before adequate soil resistance is obtained.' 

I 



Table 111-2: Safe Permissible Loads on Different Soils 

~~~~~~~Safe Load in "Ge~r~ssmn 

Description of SoilSaeLainGealawet Tons Per. Sq. Feet. rfoFou dStio, . 

1. Sand: (a) 	 Dry Compact 2.00 Satisfactory 
(b) 	 Dry loose 1.00 Satisfactory 
(c) 	 Wet Compact 1.00 Satisfactory 

(d) 	 Wet loose 0.50 Unsatisfactory 

Silt: (a) Dry Compact 1.60 	 Satisfactory2. 
(b) 	 Dry loose 1.00 Satisfacfory 
(c) 	 Wet compact 0.75 Not so satisfactory 

(d) 	 Wet loose 0.50 Unsatisfactory 

Wet pastry, 0.25 	 Unsatisafctory3. 	 Clay (a) 
muddy or marshy 

(b) 	 Clay-sand 0.75 Not so satisfactory 

loams with 
about 30%
 
of sand.
 

(c) Moist clay, 1.00 	 Satisfactory 
stiff but can
 
be indented
 
with thumb
 

4. 	 Sandy 
silt : (a) Dry compact 1.75 Satisfactory 

(b) Wet compact 1.00 	 Satisfactory 

2.50 	 Satisfactory5. 	 Sandy 
graved or 
kankar 

Not fit ofr6. 	 Organic soil, 
foundationloose or spongy 

3. 	 Layout Measurements and Marking 

Layout measurements and markings precede the actual construction work in all civil enginee­

ring projects. Simplified field procedures for layout measurements and markings include 
distance, angie layout, leveling andmeasurements and markings include measurement of 


marking by batter boards.
 

A. 	 Measurement of Distance: 

Taping is the common means of measuring distances. Taping meansuring of distances bet­

ween two points in a horizontal straight line. 

shown in the figure below.The more common instruments used in measuring distances are 

The steel tapes are 66 ft. or 100 ft. long and are more accurate. Woven (cloth) Tapes 

(2) are more common, but less accurate because they stretch ur;'er tension. -The steil piia 

(3) are used for marking the ends of the tape when measuring. The range poles (4) are 

used to keep the tape on the line of measurement. The plump bob (5) is used to transfer 

the position of the end of the horizontally held tape on to the ground where a steel pin is set 

to mark the point. The hand level (6) is used for hor IrMditP • ti!l.' -m 



WatvetTape 

Steel Pin 
64Leel Tape 

44and LeveL Rarige poLe 

PLum -6ob. 

For a taping operation over level ground, the party consists of 2 persons, a head and a rear 

tapeperson. The equipment includes a tape, a set of taping pins, and two range poles. The 

range poles are stuck in the ground at each end of the line to be measured as markers. The head 

tapepersons moves with the zero end of the tape forward along the line and steps at the call of 

the rear tapeman when the full length of the tape is out. He then quickly aligns himself with 

the markers with the aid of right or left signals from the rear tapeman. Slight tension is applied 

to the tape which is laid felt on ground, and the ends of the tapes are marked on the ground with 

the taping pins and measurement proceeds. 

Fig. 111-6 :T llng o6WleveCGround" 



"Irie lpin over slopping or uneven ground.the markers arepieced ong th*'lIne mev oest.i 
If the slope Is downhill ;the head tapeperson estimate the steepness, ofthe elpe nd!hods ha* 
end of the tape up checking the level of the tape with the hand level. It is not convenient or 
good practice to hold the tape more than about 5 above ground, and hence if the slope is more 
than 5 ft. per tape length. it is necessary to --break- tape i. e. measure in shorter lengths. With 
the tape stretched hrizontally. the head tapeperson holds the plumb-bob cord and the tape 
pinched together by the thumb and forefinger, and transfers the position of the end of the tape 
to the ground where a pin is set and measurement proceeds. 

Fig. 111-7 : Taping down hill 

For taping uphill, the rear tapeperson holds his end of the tape high enough while the head tape­

man holds his end of the tape close to ground. Necessary plumb-bobbing and marking are done as 
before and the measurement proceeds. 

Thus the points to be carefully observed in taping can be summerised as follows 

(i) Always hold the tape horizontally. 

(ii) Always hold the tape tight. 

(iii) Always use the plumb-bob carefully for transferrifig the end point of the tape to the 
ground. 

(iv) Always tape in a straight line. 

B. 	 Angle Layout : 
and 450) using only a tape in connectionIt is frequently required to layout angles (900 


with laying out of corners buildings, bridges, irrigation structures, roads etc. Two methods
 

are used.
 

Method I ( 3::5 Trinngle Method)
 

Let XY be a line and let 0 be the point on the line where a 900 angle is to be laid with the
 

line XY.
 

0. 

V ------ ---
Pu 



eeidesoLay,,dowm aitdgleoOP wilthetapeso that OP :00: PR, ,3':4::4 .Th:S thW6*I@ 
may-also be any common multiple of this ratio. The angle POwill be 90o. 

x--------. --A ----------

If we want to layout an angle of 450 at the point 0, we can first set the triangle 0PQ, as 
already stated and then can layout the triangles SI OQ",or 0QQ," as desired by simple tape 
measures and thereby obtain POO" or YOQ, as 450 as may be desired./2/
 
Method 2 ( Intersecting Lines Method)P 0 
Lot XY be a line and 0 X,be a point on~pthe line where a 90. angle is to be laid with the line XY.50" . .....
 

Measure equal distances al P and on the two sides of the point 0. Locate the point S 
such that PS and QS measure equal. Then P S OQS be 90b.or will 

Once the 90 angle is established at the point 0, 45o angles at the point 0 can be established 

as discussed in the method 1. 

C. Levelling is done usingString line levelling a string level.The string is stretched and the level is held 
clos e to and parallel with the string. By adjustment of the level, the bubble In the level is brought 
to the centre and the corresponding alignment of the string gives a horizontal level. 

Fig 111-8: Levelling with a string Level. 

U8. 



Hose leveling is done with a clear plastic hose full of water and two sticks on which to mark tho 
water level heights. One end of the water filled hose is taken to one of the stakes while the 
other end is taken to the other stake. Since the water level in both ends of the hose will be 
level, there will be a level plane between the two marked stakes. 

Fig. 111-9 :Water Levelling 

D, Site Layout Using the Method of Batter Boards: 

Batter boards are used to preserve the lines of a proposed structure during excavation and 
construction. Right-angle batter boards are made by nailing two boards to three stakes to 
form the angle. Straight batter boards are made with one board and two stakes. 

To transfer lines of a proposed structure to batter boards, hold two plumb-bobs over the nails 
in the two layout stakes marking the line of a proposed structure. Stretch a string along this line 
from the opposite batter boards and adjust it until it touches the two plumb bob lines. Place 
nails or make saw cut marks on the batter boards. where the string crosses. 

Batter boards are used only after the site layout has been done by,the previously discussed 
mothods, viz, taping, angle layout and levelling. 



Fig. 111-10: Use of Better Boards for Site Layout 

4. Excavation for Foundation Structure and Shoring. 

Before excavation for foundation is allowed to begin, laying out of the excavation lines by means 

of batter boards must be checked once again by the supervisor. Then the supeyvisor should setup 

an elevation stake near the edge of the excavation at a known height above the level of the 

this stake for checking the elevation of the hole at any
footing grate. The c9ntractor can use 
time during the digging. 

are doing excavation work. TheyIt is very common for lobourers to take chances when they 
To

do not worry about the sides of an excavation collapsing until they actually start to fall in. 

danger, the sides of the excovation should be slopedtake precaution against this 
send Is encountered, it will

back no less than a one-to-one slope. If wet 

be necessary to build wooden shoring ( Figure 111-10 ) to keep the sand from fallng in on the 

man who are doing the digging. The soil that is removed from the excavation should always be 

placed back from the edge at a distance equal to the depth of the excavation. People shoald not 
Mides ofbe allowed to stand near the excavation, for the weight of the people could couse t 

is wise to put up some kind of barrier or fence to prevent
the excavation to collapse. At night, it 

people or animals from falling into the excavation.
 

the botun of footin .sibluldtWhen the excavation reaches the approximate plan elevation of 


be made sure that the foundadto bed:11a co.,oad of a penenntly,atts twoMlet.aswrl
 

ble depth. If at all questionable, the foundation should be expiod bvklOw &debV-ANiW', 

a soil auger or driving rod. For finishing the excavation, all loas itdistsrbd inateild bde w 

surface. 



clay orit &olL 

-• 	 .. -.. . * . .. 

Fig. 	i11-11: Excavation and Shoring 

5. Brick laying 
Brick laying is the art of arranging bricks with mortar for construction of wails, abutment, piers 
and other engineering structures. Brick laying has been one of the oldest crafts in the 
history of human civilization and constitutes an important segment in almost any civil engineering 
costruction in our country. The materials and workmanship required for a good quality brick­
work are specified below: 

(a) 	Brick 
All bricks used for construction shall be of first class quality. First class bricks have a 
uniform shape and sizes, measuring 91',x4&"x2", and they are of uniform colour and degree 
of burn. They should ring clearly when struck against one another, and they should not 
absorb water of more th,. one sixth ( 1/6 ) of their dry weight. 

All bricks shall be thoroughly cleaned of all foreign materials and well soacked in water 
before using. Those bricks with grease, grit, earth, fungus etc. will not bond well with 
the mortar, and the dry ones will absorb watjr too readily from the mortar thereby 
preventing the mortar from acquiring its proper strength. 

(b) 	 Mortar: 
Mortar is a mixture of lime, sand and water, or lime, cement, sand and water, or cement, 
sand and water. Mortar provides an even bed for the brick, unites the brickwork into one 
unit, prevents the penetration weather and adds beauty to the structure. Mortar is 
also used to cover walls in the form plaster. All mortar shall normally contain a generous 
proportion of water setisfying the condition that the paste is still workable with a 
trowel. If the mortar becomes stiff before it is used, additional water shall be mixed to 
keep the mortar workable. Water shall not be added to mortar after itillaplaced on the 
brickwork. Sprinkling water on the newly-laid brick work washes away the cement in the 
mortar decreasing the strength of the st'ucture. All mortar shall be usel within thirty ( 30) 
minutes after mixing, since by then the motor begun to take its -initial set' orhtrding. 
Mortar which has taken its initial set shall not be used or remixed with fresh mrtalYMid 
should be discarded. 

All cment used shall be Portland cement. Any cement which has hardeed should never 
be used All hard ltarpi and foreign nmater in cement shall be screened out aid ar ­
•k!aimt theelumps mke week spots in the mortar and hence in the *W**IW.I*4V . 



All and must be thooughly cleaned and screened of ell foreign-matterbefor use(see Item No. 8 
under this section). All sand shall be well graded with particle- sizs ranoing from fine toe 
maximum size of 3/32,,. 

All water used for mortar, for soaking bricks or washing sand shall be clean and Jure ,eough for 
drinking. 

Lime mortar is proportioned one part lime to three parts send. Only hydrated lime should 
be used in the mortar. It hardens slowly and its strength Increases with age. But it looses 
strength and deteriorates when in contact with water and therefore should not be used for 
outside structures. 

Lime-cement mortar is proportioned one pert lime'to one part cement to six parts sand. 
It is easily worked with the trowel and is suitable for almost any use. 

Cement mortar is proportioned one part cement to three parts send. According to laboratory 
test this is the strongest mortar However it is not easily workable with a trowel making it diffi­
cult for the bricklayer to construct good mortar joints. For this reason, a smell amount of 
lime may be added (about of one part unit of the standard measurment). 

Trowel Brrck Hammer PLumb-bob. sin 9 

PLumLbruLe (Level) Aeas\rIrn RuLe 

Fig. 111-12 Brick Laying Tools. 

•/ 

concae po*rr. 'V'povlkr. Pinp UC15~ucPOU*. 

)j.dla. MP..rod. 

Fig. 1a-i3, Poing, 



To summarize, the points to be observed for good brick laying work are es follows: 

(i) Always use first class bricks, 9J"x4*"x2'" which are uniform in size, shape. degree of 

bum and produce, clear ringing sound when struck against one another.
 

""to 3'"thick.

(ii) 	 Always use thorough and uniform mortar joints, 

than themortr jointsmortar mix. A brickwall can be no stronger
(iii) Always use a strong 

which bond the brick together. 
i. e. 

(iv) Always insists on first class workmanship. This means that the 	walls are plumb 

perfectly vertical, corners are square. lines are straight, dimensions are exactly as called 

for is the specifications and all joints are completely filled with mortar and well compacted 

and finished. 

to a depth of about It inches,
(v) After the brick work is completed, take out all face joints 

dampen the joints and finish them with a 1 :2 cement mortar using concave pointing. 

6. Shuttering and Falseworks. 

For concrete casting works where specific surface patterns and finishes are not desired, the 
or finished timber but must be free of cracks

shuttering boards need not be of first quality 

and large holes through which moisture and concrete may runout.
 

must be strong enough and sufficiently braced to eliminate any sagging 	or
All shuttering work 

bulging when the concrete is placed.
 

Boards should have straight
Shuttering should be used for all concrete walls over 1' in height. 

edges and square ends to eliminate leakage. All shuttering works must have adequate bracing 

to insure against bulging or slipping. All shuttering work should be done to ensure easy and 
may be used again.economical removal, since, if undamaged, the materials 

may require boards at the edges only because the casting is
Shuttering 	for footing slabs 

may be braced by wood, 2-"x3""
done on the soil or on brick soling. Shuttering on the edges 

timber spaced approximately 2' apart or by earth fill ensuring straight lines and accurate mea­

only 3" or 4" thick, bricks set on edge and supported by earth 
surements. When the slab is 

fill may be used. This will eliminate the cost of laying wood and sawing it to sizes.
 

Ear ' {TLL. 
/ -- ard 

imapart.rd " 2S5 , " 	 Concrete -Jab.!---"' 

Concrete Slab. 

Fig. 111-15: 	 Shuttaring for 

Footing Slab--Earth Fill Bracing 

Fig. 111-14: 	 4Suttering for Footing Slab-Wood Br, ing :,. 

• , 43
 



Sicksaevedge 

Fig. 11116 Shuttering for Footing Slab-Using Bricks on Edge 

Shuttering for Concrete Walls will require both horizontal and vertical braces of 2;,x3,. tim­

bers spaced approximately 2' apart, the opposite horizontal braces being tied together by wire 

spacers to ensure accurate wall width
through the form work (Fig. 111-17). Always use wooden 

and remove them as the concrete placement progresses. No wood or waste material should 
needed on 

be left in the concrete. To Keep the shuttering up right, lateral braces are also 

Wooden spacer 
VerticaL 5'naCe 

HoriaontaL 6race 

LferaL Ibace 
Wfre
 

Fig. 111-17.: Shuttering for Concrete Wall 

support
Shuttering for Concrete Beams is similar to that for walls except that there is added 

etc. spaced no more 
at the bottom in the form of upright supports of sawed timber, bamboo 

" "
 esttbn-a solid baseof bricklorokfii.oki* 
The bottoms of the uprights mustthan 2- apart 



Fig. 111-18: Shuttering for Concrete Beams 

Shuttering for Concrete Slabs : This requires boards on horizontal timbers supported by 
vertical supports of sawed timber, bamboo, etc. spaced approximately 2' appart, with the 
edges formed by planks with braces. C. I. sheets may replace wood boards while the bracing 
remains the same. 

braces 

hoionl .imeN 

bmnbambo -matght 

Fig.-1S-l.,Shutterlng for Concrete Slab 

Fig. 111-19 i ihuttering for Concrete Slabs 



of a structure IsnotUhuttering removal demands proper cave. Shuttering for all parts 

removed at the same time. The location and loading of a structure determines the romoval 

time of shuttering. Generally column and beam sides may be removed after 3 days, the 

bottom shuttering may be removed i17 days and reiupported with bamboo or wood uprights 

for another 14 to 21 days. The full load for which the structure has been digned should not 

be permitted until after 28 days. 

Shuttering should be removed carefully so that the edges or surfaces of the concrete are not 
the concrete to pull the shuttering loose.damaged. Steel tools should not be placed against 

Any neccessary wedging should be done with wooden wedges. 

7. Bending, Joining and Placement of Reinforcement Steel: 

Reinforcing bars are not to be heated for the purpose of bending since by so doing they 

are frequently burned and the steel is weakended. 

Bends in reinforcing bars should show no sign of fractures. Bending for hooks should follow 

standard specifications as per the table given below: 

Rod Hook A Length J Length H 
Diameter 

inches) (inches) (inches) (inches) 

1/4 4 2 3* 

3/8 5 3 4 	 1hook-A 

1/2 6 4 4* _. 

5/8 7 5 5 H 

3/4 8 6 6 

7/8 10 7 7 

1 13 10 9 

When rods are not of the proper length, joining or splicing must be done. There are several 

rules to follow when splicing rods as shown in the following diagrams. 

La.Rule I: 	Never splice in-the middle third • 

of the span. 

Rule 2 : 	 Never splice over supports". . *.. . 



Rule 3 Alweysp lIcelnan "- "f 

altente fashion. . -- '" 
CJ
 

I 

Rule 4 :Mlnm. lengths of Led o plice 
splices must be 
as per table VIll-19 

Rule 5 : All ends must be hookd. fricorrecl: 

, - J",-


Fig. 111-20 : Splicing Rules for M. S. (mildsteel) Rods. 

Reinforcing steel must be placed as indicated in the structural drawings. The effectiveness 
of a bar usually depends on Its position In the concrete and in some cases, unless steel Is placed 
as shown on the structural drawings, it might just as well be omitted because It does not serve 
any useful purpose as illustrated below 

Correct Meihocd oF PlacemenrioP Rertorcement 

\Wrn 9 A he*od of Plocement oP %inforcemenei 

Fig. 111-21 : Correct and Incorrect Placement of Steel. 



Reinforcing benm must be accurately placed, wired at intersections and 'seuredege6nst dboaa"' 
inet before the-po'ring of concrete begins. - Bars shall not be pieced In the wet concrete as 
tie pouring progresses since this practice does not allow the job supervisor to know the enmt 

position of the steel. 

A common method of holding reinforcement from contact with the forms is by means of mortar 

blocks. These blocks are cast of the same mixture of cement and sand the mixture of the concrete 

in which they will become an integral part. They are to be of such thickness that they will 
provid the proper bar clearace shown on the drawings. Where used to hold the vertical steel, 

each block should be cast with a double wire embedded in it, so that it can be tied in place 

when used. Blocks should be water cured for several days before use, otherwise they will 

not have sufficient strength to supiort the weight of the bars. 

ortar R\ock 

Morbar Lock w1h wire embeded 

Figure 111-22 : Placement of Reinforcement 

Where two layers of steel are required at a given distance apart, It Is customary to maintain this 

distance by means of "spacer" bars. ,spacer" bars are short pieces of small sized steel, bent 

into a -,Z" or into some other convenient shape of the proper dimensions. The layers of steel 

are wired to the legs of the ,,Z". The spreaders are spaced according to the stiffness of the 
layers. 

r-orbmwork 

\r'e Spacer 

/Aorter Ucock 

In summary, the following rules may be enumerated for reinforcement work In concrete: 

(I) Never substitute for the proper sizes of rods required for the job. 

(ii) All rods must be cleaned and free from rust, oil, grease, mud or any other foreign matter. 

(Iii) All ends must be hooked when using smooth rod. 

(iv) Rods must be straight and/or cranked as 6pecifi ed n -dr-wngi 



(v) Splices in rods must be made with an overlap of a minimum of 30 od'diemeters. 

(vi) Rods must be securely tied In position with 
plce rods while pouring concrete. 

tying wire before pouring concrete., mver 

(vii) Rods must be placed so that it is completely surrounded by concrete. Concrete should be 
placed and vibrated in such a manner until it completely surrounded the reinforcment. 

(viii) Rods must be well supported in the form so that the pouring will not bond them out of 
position. 

8. Concrete Mixing, Placing, Finishing and Curing: 

Concrete Mixing is preceeded by screening of the sand and washing of the khoa. The most 
common sand used, especially in the rural areas, is a fine sand. Although it is not the 
most suitable, it is often used due to its ready availability and economy. Before using the 
sand, it must be screened (Fig. 111-23) to eliminate mud lumps and other foreign matter by 
using a wiremesh of maximum 3/16" size. 

Fig. 111-23 : Typical Screen for Sand. 

Silt Test. If there is a heavy concentration of silt, dust or dirt in the sand, it can not be 
used unless these are removed by washing. An easy method to use on the site to check for 
clean sand is the silt test (Fig. 111-24). The test can be made as follows : 

Take a simple jar. Fill it to a depth of 2" with a sample of the dry sand to be tested. Add 
water until the jar is about 3/4th full. Shake vigorously for about a minute, the last few 
shakes being merely horizontal movements of the container to level off the sand. Allow the 
jar to stand for an hour, during which time any silt, dust or dirt will be deposited in a layer 
above the sand. If this layer is more than '" thick, there is too much concentration of silt, 
dust and dirt for use in concrete work, and you should not use the sand. 

Si etc. 

Step : Step:2 S$.pa:
 

RLLwI .oPfdysand 4 Shake vigorous.y AiLowo sette; should confoin
 
add w ter n for a winute. k silt LUrer.
witLIi4uhlL. Loss I'ben)h 

Fig. 111-24: Testing for Clean Sand by Silt Method. 

4. 



For washing snd and khoa, two typestof troughs may be used (FIg.111-26). Sand may beplac*d 
In the closed trough and water poured over it. On stirring the slit particles will come to be 
suspended;in the water and may be drained out. Khoa may be placed in the open trough and 
water poured over it. Water will wash out the impurities through the sloping'end of the trough 
while the cleaned khoa may be collected from the other end. 

C~osea Tough Open Trough. .o-

Fig. 111-25 : Washing Aggregate 

Large quantities of concrete mixing should always be done in concrete mixers. For small batches, 
hand mixing is usually adopted. The simple tools required for mixing and placing concrete are 
shown in the fig. 111-26. 

WheeLbavow Me'a5u-pohg WoodC E:0 

bucket f an dupan cr 

Fig. 111-26 :Simple Tools for Making and placing Cbnrete, 



, pade.
 

ShovseL spade 

Metal Pan Tamper Loal 

Fig. 111-26: Simple Tools for Making and placing Concrete 

In the hand mixing method (Fig. 111-27.) concrete is mixed on a watertight pad with a flat 

smooth surface. It can be made of concrete, bricks or metal sheeting. The most common pad is 

made of bricks with the joints filled with mortar. Care must bb taken so that not too much water 
seriously decrease the strength of the concrete. A rule, generally used when adding water is the 
following : If a man walks on a mix and sinks down to his ankles then there is too much 
water in the mix ; if he sinks 1,"or 2", then the right amount of water is present. The measuring 
of materials may be done by the wood box method (Fig. 111-27) 

2 sand 

4 Khoa 

_ Fig. 111-27: Wood Box Method for Measuring Materials. ,­
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Fig. 	111-28 : Procedure for Hand Mixing Concrete 

Machine mixing of concrete is done in a standard concrete mixture where the concrete Ismixed 

in a revolving drum. The procedure for machine mixing is as tollows : 

to mix(i) Khoa and sand are measured and dumped into the turning drum and allowed 

for a few seconds. 
are then added and everything Is allowed to(ii) 	 Measured quantities of cement and water 


mix for about 60-90 seconds.
 

(iWi)The mixture is then poured out into wheel barrows or on a pad from which it Iscarried to 

the work place in metal pans. 



Conetee Volng : Must be done immediately after It Is produced. it should be pliced 'hd 
compacted In its final position before setting has commenced and should not be subsequently 
disturbed. If, at any time, it is considered necessary to add extra water to obtain the requisite 
workability, it may be taken to mean that the cement has set. 

Placing the concrete should be done in one continuous operation as far as possible to avoid the 
necessity of cold joints in the concrete.Concrete should be deposited and never thrown or dumped 
from a height, to prevent the segregation of the aggregates. 

The concrete, after being deposited in the form-work, should be rodded so that it is forced round 
the corners and edges to enable the spaces between the rainforcing bars to be completely filled. 
While depositing the concrete, water is likely to collect at the top which seriously interferes 
with the hardening of concrete by slowing down the process of hardening. To avoid this stiffer 
mixtures should be used and the concrete deposited in shallow layers, about 6- thick. Rodding 
in concrete Is normally done 25 times per square foot. Too much rodding, however, will cause 
segregation of concrete. 

Concreting should be carried-out continuously without pause upto the construction joints, the 
position and arrrngements of which should be pre-determined. Constructon joints are so posi­
tioned that the strangth of the member is not affected, and the most suitable place is normally 
away from the middle-third of the span and close to the support but never over it. 

Slump Test: No definite measure of consistency and workability of concrete has yet been 
devised but the slump test affords a useful indication of both these properties. Equiqment 
for a slump test consists of a slump cone and a measuring cane as shown below 

Gtump cone 

Fig. 111-29 Slump Test. 

The detailed procedure for the test is as follows: 

ft 



The nuld siholid heplaced on a amooth, flat, non.m bbent sdsco and tim O1-1 
hold, he mould flrnily in piece while It Is being filled. The mouId ahll be filled atil e­
foirth of its height with the concrete which hiall than be puddled ot 25 etmke at. A 
bIS, rod, 2' long and bullet pointed at the lower end. The filling shell be aompleted -t 
successive leyers similar to the first and the top struck off so that the mould is exacily filled. 
The mould shall then be removed by rising it vertically i.mediltey after filling. The rnoelded 
oncrete ahsll then be allowed to sub ide and the height of the specimen measured, after It 

has come to rest. 

The following values of slump are generally adopted: 

Allowable Degree of Suitable worm 

Slump, Inches. workability 

0-1 Very low Precast and vibrated concrete works in roads and piles. 

1--2 Low Road works; mas concrete in foundation; lightly reinforced 
sections. 

2-4 Medium Slabs; Normal reinforced concrete ; Heavily reinforced 
sections. 

4 High Unacceptable. 

The following is a list to check before starting to place concrete: 
(I) 	 Is a sufficient quantity of concrete materials available on the job site to finish the work 7 

(ii) Is the weather satisfactory or rain is expected ? 
(iII) Will the placement go on into the night; if so, is sufficient lighting available ? 
(iv) 	 Are the M.S. rods in place. cleaned, and secured in final position ? 
(v) 	 Is the shuttering clean, wetted, tight and adequately supported ? 

(vi) 	 Is the earth on which concrete is to be placed damp so that the ground will not soak water 
from the concrete. 

(vii) 	 Is the earth properly prepared and of the correct elevation ? 
(viii) 	Is sufficient manpower available to handle the rate of concrete mixing. 
(ix) 	 Is curing material on the site ? 

As the concrete placing is progressing, the supervisor must keep these items in mind: 
(i) 	 Never use concrete that has been mixed and left standing for more than 10 minutes. 

(11) 	 Never add water to concrete after it has been mixed. 
(ii) 	 Never allow earth, grass or other foreign material to fall into the concrete. For example, 

do not allow walking on concrete with mud in shoes or fCet. 

(iv) 	 Never place the concrete on muddy earth. 

(v) 	 Never drop concrete from a height of more than 3, 

When placing concrete on old concrete, special care and special metnotts eut be aipted' 
produce a good bond. The steps are illustrated in the Fig. Ill-O. 



Chms Sirfce of Aolsten urbcB. 
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Gbepat Stepa 
prepoe a axefly1r orhbarnix ard coeb ploce new concme immedlafelLy 
ihe urF.ce,of he o1. c.ncr."e. a:tfear apyhnge mrtr 

Fig. 111-30: Placing New Concrete on Old Concrete. 

Plaing concrete In water :- should be avoided If at all possible. Too much water In the concrete 
decreases the strength and can cause a failure if precautions are not taken. Often, under some 
conditions, water continues to seep In to the. urea whereconcretels to be placed, and cannot be 
removed. If this condition arliss the following placing method Is advisable (Fig. 111-31.) viding. 
the following : 

(1)Never pe a layer throughmt the water. 
(ii) Never rod the-concrete. 

tiff) blever allow water to cover the top of the concrete. 



Gbepit 
91arb at one corner avd p1ce concet 
beirg carek not,to spread ik. 
Leave it in one pI~e. 

9tepar 

MIfha trowel, carefuLly spread -fhe cam-
crete, keeping a minfnum oFihe sorP ace 

incontact wlthihe water lep concrete 

in asthicK a layer a i&poaible. 

Fig. 111-31 : Steps for Placing Concrete in Water. 

step 2:
 
coltfrwe to place concrete oin +op of
 
+tha already in posItion.
 

tep 4: 

As placement cntinuef, bail ouftbe 
water. eare placingihe Lask parnt 

oFconcrete, ba L out all oFthe waten 



The concrete is leeled -oa propergrade 
ebymovirng a sraoi#t edge oF coood, 2x?5In 

cross section,back and forth wrth a sa-. 
Ukewmtion arup and down acruss-the 
-kp oflhe shuttering. 

Some t.ime of-teramping when all ihe 
woter has lefthe wrface and Ihe 
concrete has started -to set, Lt Ls 
smoothed cthaftLot -o leveL, andIhe 
high spots are leveled and 'he holef 
are -led. 

9Lep2 t 
After Ihe concrete har. been leveled, it 
IrtUmped &Ah f{1e* 6urface -tm'p -to 
embed ihe Lame Khoa chips jus' ben­1 
eath ihe rurfbce, rerove Lumps and 
voids and to bring rLar-tolhe surfa­
ce Ro- other ftnirhinrq ope<aone. 
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~Step-t 

For -rnishingfloom, a s eeL troweL 
should be used afler floeting to 
produce a harri, smooth surface. 

Fig. 111-32 :Steps for Finishing Concrete Wok. 



If furthi rloghinlIf naon-slip-surface Isdesired, steel trowelling Is unnecessary after floating. 
Is desired, a stiff broom or wire brush may be used. Finishing the surfaces after the concreto 
has hardened is a bad practice. The mortar mix used for this purpose will not be strong enough 
and will not bind to the concrete sufficiently. Also after some time, this type of fininlshed surface 
may break up. 

Curing concrete is one of the most important construction operations, but often one of the most 

neglected. Concrete properly mixed, placed and finished will lack strength if proper curing 

operations are not followed. 

Concrete, after placing, should be protected during the first stages of hardening, from the harmful 
also from running waters or shocks.effects of sun shine, drying winds, excessive cold and 

Curing can be accomplished by any of the methods illustrated in the figure. 111-33. The 

minimum time for curing is seven (7) days. The surfaces being cured must be kept moist during 

the entire period. 

For curing vertical surfaces, two layers of burlap ( gunny sacking or woven jute ,chat'), kept 

moist all through the curing period may be used. 

Aelhod 1 Aetock 2: 
Forming a shalLow pool oFwater onthetopo? CoverIng-the cotcree vA wet gunney bqg,. 
concrete by WuiLding earlh clikes Afnirnum Minimum seven days. 
6everi days. 

Ajehods '4­

Covering-lhe co.ic wirt moist vater Covernghe concrete wit wet send or 

kyacfn r. Ainimum eeven clys. sand.RAnlmum seven clays, 

Fig. 111-33 : Methods of Curing Concrete 

9. Finishing Earthwork and Dress'ng and Pitching the ides. 

For finishing, the eathwork should be evenly compacted using hand tarmpers or a roller. The earth 
should be slightly damp which permits the best and easiest compaction. If the soils is too dry, 
water should be added to obtain the above quality end If too wet, It should be allowed to dry 
In the sun. The earth should be spread evenly In6" layers should be compated o 4, 

The sides of the earthwork should be protected from damage due to wete action or otM 
sources by turfing or pitchlng with stones (seeSectionVIl). If tuslfir ie tobedon, teo trw 
layer of soil should consist of good soil and sand to promote the grOwth of gia., 

m"
 



SECTION IV 

ASSESSMENT OF THE GIVEN FIELD CONDITIONS AND REQUIREMENTS AND 
SYNTHESIS OF THE FIELD DATA LEADING TO THE SELECTION OF AN 
APPROPRIATE DESGt" EXAMPLE. 

1. 	 Preliminary Investigation 

Preliminary investigation involves the necessary project studies which will permit a sound analysis 
and conclusions with respect to the specific soclo-economic justifications. These are primarily : 

(a) 	Studies ensuring that the services proposed to be performed through the project is justifiable 
and the project is responsive to an urgent social and/or economic need. 

(b) 	 Studies ensuring that the project as proposed will adequately serve the intended purpose. 

The st ,ies are to be done through reconnaissance work involving observations and en4ulries 
concerning the problems and needs of the communities, the physical factors involved namely 
geography of the terrain, the catchment area, its general slope, average and the lowest contours, 
performance of similar structures in the surrounding localities, availability and accessibility of 
construction materials and skills, the existing systems of transportation in the area and the present 
and future transpdrtation requirements. 

If the preliminary investigation shows that the project is justifiable and viable then detailed 
studies should be undertaken for the collection and assessment of all the relevant data, leading to 
the preparation of a programme for the project. 

2. The detailed Study 

The detailed study will concern the following: 

(a) 	 Establishing the location and alignment of the proposed structure. 
(b) 	 Field investigations of the soil conditions and strengths and recording of the Information. 
(c) 	 Site surveying, measurements and recording of information. 
(d) 	 Synthesis of the field data leading to the selection of an appropriate design example 

Manual. 

Establishing the location and alignment:
 
Step I : Procure a topographic map of the area showing the important featuree such as river­

course, roads, agricultural land, swamps and Important landmarks. If no such map Is 
available, procure atleast the thane or ,mouza, map of the locality and mark the project 
site on It. 

Step 2: 	 Inthe light of the locational considerations explained In the Sacti*,n: II of the Manual
 
select a suitable location and alignment for the structure.
 

Step 3 : 	With spot measurements of distances and levels by taping and levelling as explained in 
Selection III of the manual, prepare asketch map of the ite as shown. 



Fig. IV-1 : Sketch Map for Culvert or Bridge site -SdeGLope oelhe 

Top oFihe emlankmenb 

Side GLope oFthe 
embankment,r, 

AgricuLiural Lend. 

PLan 

Fig. IV-2 :SkehMap foSluiwa 



Field Investigation of o Condition 

teStep 1 : 	 Undertake surfece exploration e explained In Section III of the mnuel ad Igwdf 
soil types along the proposed alignment of the structure, pertlculary at the lIkly 

locations of the foundations for the structure. 

Step 2 : 	 From the visual detection of fault zones or geologic Irregularities as well as from an 

estimation of the probable locations for foundations, mark on the sketch map the 

locations as L., 4, Ls, and L, so on. 

At the marked 	locations, 

Step 3 : 	 Undertake systematic sub-surface exploratiom; as explained in Section III of the manual: 

Step 4: 	Record the results of the field investigation of soil conditions in a tabular form as 

shown below: 

GeneralC NatureSand/Silt/Clay/graIType of soilDepth 	 Dry/wet assesmentLocations In fest o : organic. Compact 
Coarse from Table 111-2 

0
 
5
 

L, 	 10 
15 
20 

0
 
5
 

10
 
15
 
20 

0
 
5
 

L, 	 10 
15 
20 

0
 
5
 

L4 	 10
 
15
 
20 

Site Surveying and Measurement: 

Step 1 : 	 If the project is a culvert or a bridage,measure the channel section along the alignment 

by taping and levelling as explained on page 36 InSection III of the Manuel and draw 

the section with measurements of distances and level as sown. 

4*1
 



-Area A d(L2-

Determine the area -A- of the waterway at HFL by assuming an approximate trapezoidal 
section as shown in the figure above. Find highest flood discharge 4Q, by 

Q = A x 4 (for culverts) 

and Q = A x 8 (for bridges ) 

4 and 8 being the assumed peak velocities of flow in feet/sec. during flooding. 

If the project is a sluiceway, estimate the area of the corresponding basin in acres with 
the help of the topo sheet and/or field observations and determine the peak runoff in 
cusec using the formula: 

0 = C.i.A. 

where 	Q = the peak Runoff volume of water in cusec. 
i = rainfall intensity in inches per hour 

(These intensitias are not available for want of autographic rain gauges. At any rate, in the cons­
truction of various hydrological and hydraulic works, allowance should be made for intensities 
greater than 5 to 6 Inches per hour) 

A = estimated basin area in acres.
 
C = a runoff coefficient, 0.463 for the flat plains of Bangladesh.
 

Step 2 : 	 If the project is a culvert or a bridge, determine the required size of the culvert or 
bridge opening for the waterway using the simplified formula or the practical rules 
discussed in the Section II of the Manual. 

If the project is a sluiceway, determine the required size for each vent by dividing the 
value of -Q- from the step I by the numbers of vents anticipated (usually 4-5) and then 
dividing this figure with 4, the assumed peak mean velocity through the vents. For 
example, If Q is equal 500 cusec and if 5 vents are anticipated, then 

5A0 = 25sq. ft. is the area of cross section of each vent. 

3. Syntheel of the field data: 

Cme 1 : When the project is aculvet. 



"Step I: To select a suitable type of culvert, compare the estimated highest flood discharge 0. 
(cusec) with the table below: 

Estimated highest flood discharge 	 Recommended Type 

pest the section of the stream of culvert 

1. Less than 30 cusec. 1. R. C. pipe culvert. 

2. Between 30 and 150 cusec. 2. R. C. box culvert. 

3. Between 150 and 300 cusec. 3. Open foundation culvert. 

Step 2 : 	 Having selected the type, compare the rest of the relevant field data with the
probable combinations as tabulated below and arrive at an exact or close match 
leading to the selection of an appropriate design example from the Manual. 

Type of Channel Maxm. Approach Soil Reqd. area of Corresponding
culvert with at channel roadway condition opening for Design Example

HFL depth a width for the in the 
HFL foundation waterway Manual 

Brick Arch 31-0", 5-6"- 12,-0,, Satisfactory 10 sq. ft. CI 
Culvert 5,-0,, 5"-6" 12"-0", Satisfactory 20 sq. ft. C2 

8"-0" 7,-6,, 12'-0" Satisfactory 45 sq. ft. C3 

R. C. Pipe 5--0", 3--0,- 24,-0,, Satisfactory 8 sq. ft. C4
Culvert 5-0" 3--0,- 24,-0,, Not so Satisfactory 8 sq. ft. C5 

R. C. Box 8'-0" 5"-0". 20"-0-" Satisfactory 15 sq. ff. C6
Culvert 8,-0", 5"-0- 20--0,, Not so Satisfactory 15 sq. ft. C7 

12-0- 5'-0- 20"-0" Satisfactory 35 sq. ft. C8 
12"-0,, 5"-0,, 20'-0" Not so Satisfactory 35 sq. ft. C9 
12"-0" 7-0,, 20--0" Satisfacrory 55 sq. ft. CIO 

Open 15,-0", 7,-0,, 20"-0,, Satisfactory 120 sq. ft. ClI 
Foundation 
 15'-0,, 7-0- 20'-0,, Not so Satisfactory 120 sq. ft. C12 
Culvert 

Case II : When the project is a bridge. 

Step 1 : To select a suitable type of bridge, compare the estimated highest flood discharge
-Q ( cusec ) with the table below : 

Estimated highest flood discharge past the section of Recommended Type of 
the stream. bridge
1. Between 300 and 750 cusec. 1. R. C. slab bridge
2. Be wen 750 and 1700 cusec. 	 2. R. C. T-bem bridge. 

Step 2 : Having selected the type, compare the rest of the relevant field data with wnobi 
combination as tabulated' below end arrive at an exact or close ' mt ohedIt 
selection of an epioprito desigi ee ple'from themaa.V..-,,i'r 

*m
 



Reqd. SIN c opndbinC 
chna MMa1.Chansel AW Soil ofop.e,,,.CI,--, awy condition 	 E~

of width depth 	 width for waterway
widthbidge at HFL at NFL 

R.C. Slab 20,-0", 7#.6#o 20*-0# Satisfacy. 150 eq. ft. 81 

bridge 	 20-0" 7-6" 20-0" Not so 150 eq. ft. 82 

Satisfacy. 200_sq._ft._B3 

R.C. 20,-0, 7-6" 12-0'" Satisfacy. 200 sq. ft. B3 

T-beam 20,-0,, 7,-.6,, 12,-0" Not so 200 eq. ft. 54 
bridge _ 	 Satisfacy. B5 

20'-0" 7-6"" 20'-0" 	 Satisfacy. 200 sq. ft. 65 
Not so 200 sq. ft. B6

20-000 7,-6- 20-0" 

Satisfacy.
 

25"-0" 8.O" 20"-0" 	 Satisfacy. 300 sq. ft. B7 
300 sq. ft. B825'-0" 8.0" 20-0" Not so 

Satisfacy. 
400 sq. ft. B970--0" Satisfacy.30'-0" 8'-0" 

308-0" 8X-0" 2('-0" Not so 400 sq. ft. 310
 
Satisfacy.
 

35'-0" 8'-0" 20--0" Satisfacy. 550 sq. ft. B11
 
B12Not so 550 sq. ft.35'-0" 8'-0" 20'-0" 

Satisfacy. 
Satisfacy. 

40.0" 10-O" 20,-0" Not so 700 sq. ft. B13 

40-0" 10'-0" 20"-0" Satisfacy. 700 sq. ft. B14 

Case III:-When the project is a sluice way, 

To select a suitable type of sluice, compare the estimated peak flow rate ,X'(cusec)Step 1 : 
with the table below : 

Recommended typeEstimated peak flow trhough 

for the sluicewayeach sluiceway 

1. Upto 30 cusec 	 1. R.C. Pipe vents 

2. R.C. box culvert type2. Between 30 and 60 cusec 

3. Open channel type3. Between 60 and 150 cusc 

Note: For atotal flow much higher than 30 cusec, upto 4 or 5 R. C.pipe vents can 
begivenbe used Inparallel, the required number of vents being obtained by dividld 

p~a flow by 30 and roundin off the rmsutin figure approplallely. 



Step 2 : Having selected the -type of 'the sluice, compare the etof the felevantflald~ds 
with tI~e probable 'combinations tabulated below and arrive at an exact or closematch 
leading to the selection of an appropriate design example from the Manual. 

Type of Sluice Span Length Height Soil condition Correspond design 

for foundation example in the Manual 

R.C. Pipe Type 3"-0," 10'-0" - Satisfactory S I 

R.C. box culvert type 4-0,, 10-0" - Satisfactory S 2 

5"-0" 10-0-, 8--0" Satisiactory S 3 

5"-0" 10"-0" 91-6" Satisfactory S 4 

Multiple vent R.C. 
Pipe Type 3'-0" 10'-0" Satisfactory S 5 
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0 IST. CLASS BRICKS
 

SPECIFICATIONS 0 1:4 MORTAR MIX FOR BRICK WORK
 
1:I3 MORTAR MIX 'FOR PLASTERINJG ALL. EXPOSED BRICK WORK. 

S-ALI '- O :I36 CONCRETE MIX. -/,-, 


R.C.C.PIPE CKW I---.WRK BRICKS CEMENT SAND KLLA
 

MATERIALS ,3t(f DI-A- I- -

0F~ICT.
126-CFT. 2630N 32 SMS
SCC CON7LMTRAS6PIECOEA* 226CFT. 



iSIOf ,f R. BoxcEXAMPLE c. ,,-

APPROACH RD. APPROACH RD. ° 
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END ILVTO -do 3!-

SCALE, "N1160"O 



0ES'S. EXAMPLE C- 6
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4~14 

46 sr­

aon 

SECTION CDC 
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2-5..'I1111
84 "'C"111" llt1 

ItT V."i.­
1 IISECTION E-E SECTION -8 

SCALE, IV4" I. 0" SCALE, Id11%or-( 
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DESIGN 	 EXAMPLE [-J
 
* IST. CLASS BRoCK$. 

1: 4 MORTAR 	 ?MX.FOR BRICKWORK."0CHANNEL 	WIDTH-
1:3 MOIRTAR 	MIX. FOR PLASTEiING -SPECIFICATIONS 
ALL EXPOSED BRICKWORK.CHANNEL 	 DEPTH-5 -O" 

WIDTH -20'- 0 1:IV2:I3 MIX FOR REINFORCEDROADWAY 
CONCRETE WORK. 

AREA FOR THE WATERWAY • I!3:6 FOR CEMENT CONCRETE WORK. 
"25 sq~ft. 

eRJCK CEMENT BRICKS CEMENT. SAND. KHOA. M.S. RODS. 
WORK. CONCRET. 

MATERIALS. 	 R.c. 
336 cft. 	 314 ft. 3900No- 93Bags 262cft. 298 cft. 3/800- 483 * 

1/2' 9 793 

FINAL SHAPE.ROD 	 MARK DIA NOS. LENGTH. 

BENDING 
5 LON
 

SC HE DULE. s1 /' 23 lLe" 


s 1/2" 0 23 3; 0" . 

so53 • 1/2" 0 23 3 1
" 811 1"6 

54 1/2" 0 30 131II" 	 4" 

4t . 

I/2" 6 30 5.pf" - 5 -"-1
85 

$6 3/8" 0 45 2 2 L,o" 	 21-" 

ST, 3/8" IIX2 8'-d' I' 

3/S"0 9X2 7'8r"7'--m7 	 " 



-bs EXAMPLE C"
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PLAN N________ 
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MU tAMPLA IC 71 

CHANNEL WIDTHm-W-6O" 1-o4 CMAST AliokB 

OROFICAT1 CHANNEL DEPTH-W-d * :mORTAR MIX FeR PLAiftW 
ROADWAY WIDTH-tI-O" ALL EXPOIED RilCKWRiKi 

• I:dva:sMIX FOR R0INFOXWDSOIL CONDITION-NOT SO 
CONCRETE WORK.SATISFACTORY. 

AREA FOR THIL WATEIRWAY 0 1:: SOR CEMEINT CONCRETE 
- IUsq.tt. 

siCK C..ME.t PRCKS CEMENT SAND KOA MS RoDS. 
WORK. CONCRETE 

MATERI AL S. RS0eft =3524 aft. 53860 I380 3n5i sft. 305 oft 3/6"4 504 0 

I/Z" 7030 

MARK DIA. NO. LENSTH FINAL SHAPI.
ROD 


SENDING I 1w 0 23 IsL[
SCHEDULE. s. " a le 5o 

of Il" 0 23X2 31.2 it 

S3 1/2' 2.3X2 31 "" 

S4 I/2 30 I3"11" 
m 

S5 I/2"o 30 5"8S" a 

6 3/ " 0 45 .2 !- d - s oal-

ST. 3/9"0 IIX2 PLo"­

" go 3/11"# IXi 71 7 V 
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01814 EXAPL 	 ENj
 
AL,5o CLASS URICKS.
 

CHANNEL WIDTH- 10-0* 1:4 MORtAR MIX FOR BRICKWORK, 
CHANNEL DEPTH- 0"l I11.MOAR MIX.FOR PLASTERINS 

- SIO"O ALL iXPOSED BRICKWORK,ROADWAY WIOTH 
SOL CONDITION-SATIS9ACrOR. • i: 1t: 8 MIX FOR REINFORCED 

AREA OF THE WATERWAY.6BO;O CNoCETE WORK. 
* 	 1:s:6 MiX OR CEMENT CONCRETE 

WORK. 

BRICK CEMENT BRICKS CEMEN. SAND KHOA STONE M.S. RODS.WORK. CONCRETE. 	 CHIPS. 

140 Savi 435 cit. 41906ft 3/9" 0 637wMATERIALS. 619 eft. R.C..4766f*. 7130 flaoo 
1/2" 1275 I 

MARK DIA. NOS. LENGTH. FINAL SHAPE. 

ROD 14#" 

BENDING sl /2" 0 23 24'-1" 

SCHEDULE. "..-10 

S2 I/2"' 23X2 3 -" I'86j7 

53 1/2" 23X2 3L." 1"6"'.1 

54 1/2" 0 34. i 9 0Lel 
6S-4 

S5 1/2" 44 7W TLO" 

So S/S**65 2 2-" 2i- So 
51-4" 

87 3/8"0 to a,-"- " 

*B 3/9u% 14 6~a 
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SECTION D-D 
SCALE 'bIl, Ia o 
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09M XAMPLE I
 
iST- CLASS @RICK$. 

CCI4ANNELMOm -W-O e1: 4 MORTAR MIX FOR BRICKWORK. 
.CHANNEL H-o-O 01:3 MORTAR MIX FOR PLASIERINGDET 

ROADWAY WIDTH- adO' ALL EXPOSED BRICKWRK. 

I: Ihm MIX FOR REINFORCE COICRET1SOIL CONDITION-NOT SO 


SATISFACTORY
 

AREA OF THE WATERA3(-S I!d0 1.3:g MIXFOR CEMENT CONCRETE 

WORK. 

BRICK CEMENT BRICKS CEMENT. SAND KHOA STONE M.S. RODS. 

WORK. CONCRETE. CHIPS. 

MATERIALS. B oft C4 9 9eft. 130 Nos151 egg. 441 ot. 46oC. 	 3M'S 730 # 

1/2*6 1275 

NOB. LENGTH 	 FIiRAL SHAPE.MARK. DIA 

ROD 
BENDIND 5s 1/2' 0 23 24-9m 	 720 

SCHEDULE. 
r -" 

92 lgr0 23X2 34" IL"[ 

8 1'..".__I_" __ x I06'­
9 I/2' 23X2 I-8" 

'-4,. 

34 1/2' 0 34. I9~eB 

36 3/ -0 65 220" 	 216 

3- 3/ff 0 2Xl5 IOLO" 4-0 

.S'-8" (""
SB 3/6" 0 2XI2 

1W 	 2 



,SION EXAMPLE
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~lo. AlM CNO.€.o;"- -' 

PLAN -SECTION 
$ME,, w.It,.o" 4SLE. 

R.C BOX BELOW CENTRE 
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PLAN_ 
PARAPET WALL 
AA'TW-

SCALE I/8%1LOm 

CHANNEL SIDE 
- (SLOPING) 

CHANNEL. NED 

2O- 0 

END ELEVATION ... 
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SM EXAMPLE [¢'00
 

S-~ 

SECTION D-D 
SCALE 11a I'L0" 

120 

SEC. C'-C,' 
SCALE i/8"m ILOP 

. 
VAabe$c. : 

4 2-,. 1. 1. 1 7 i. 

7' 

O"S.OL SECTION B-B 
SCALE aI/4" I'-Ow* : ••, 



DRO NxAMPLIEX-MOL 

CHANNEL WIDTH- IV-O • ST CLASS BRICK& 

0 1:4 MORTAR MIXFR IRICKWORK,SEO[FICAnON. CHANNEL DEPTH- W-0"• 
* o:a MORTARMIX FOR PLASTnOOO

ROADWAY WIDTH -200" ALLImpokb BRICKWORK. 

SOL CONOITION-SATISFACTOPR • ftI) :MIMX.FO REINFORCEO 

ARdA O0 WATERWAY-o0 eq.t. CONCRaTE WORK. 
* I:3:*MIXFhR CEMENT CONC Rl" 

WORK. 

BRICK CEMENT BRICKS ICEMENT SAND' KNOA STONE M.S. RODS. 
WORK. CONCRETE. CHIPS.MATERIALS. 

?10 eft. R.C.Cu..eft. 1B111ONos 170 Boos9 620rft 86l-oft 3/11"( 0 Or1 # 
-

MARK DIA NOS LENGTH. FINAL SHAPE. 

ROD 
SENDING I 0 27 3 7 4 " 

SCHEDULE. i 

[s3 jI/2"'0 2x2? 5'-8" :_ 

*1 - - I 
S4 0 tlt30 

S5 1/2" € 34 8L.0" 

SG 3/8' 0 84- 21'I0" 
' 5: "-

S7 3/8" 2X15 8L-II' !-1' 

So 3/8"l 2XI2 8'-10" 4 " 
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70
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Table VIII-1O (Contd) 

F-6nc. 
-

Cement 
Bags 

Sand 
cft. 

Khol/at. 
chip cIt. 

Conc. 
oft. 

4 
cfIt 

ment 
- g 

.Sand 
ef t 

11 /i 
chip iet. 

57. 
58. 
59. 
60. 
61. 
62. 
63. 
64. 
65. 
66. 
67. 
68. 

8.55 
8.70 
8.85 
9.00 
9.15 
9.30 
9.45 
9.60 
9.75 
9.90 

10.05 
10.20 

6.84 
8.96 
7.08 
7.20 
7.32 
7.44 
7.56 
7.68 
7.80 
7.92 
8.04 
8.16 

26.65 
26.10 
26.56 
27.00 
27.45 
27.90 
28.35 
2b.80 
29.25 
29.70 
3Q.15 
30.60 

71.30 
52.20 
53.10 
54.00 
54.90 
55.80 
56.70 
57.60 
58.50 
59.40 
60.30 
61.20 

84; 
85. 
86. 
87. 
88. 
89. 
90. 
91. 
92. 
93. 
94. 
95. 

12.60 
12.75 
12.90 
13.05 
13.20 
13.35 
13.50 
13.65 
13.80 
13.95 
14.10 
14.25 

10.08 
10.20 
10.32 
10.44 
10.56 
10.68 
10.80 
10.92 
11.04 
11.16 
11.28 
11.40 

37.80 
37.25 
38.70 
39.15 
39.60 
40.05 
40.60 
40.95 
41.40 
41.85 
42.30 
42.75 

75.60 
76.50 
77.40 
78.30 
79.20 
80.10 
81.00 
81.90 
82.80 
83.70 
84.60 
85.50 

69. 
70. 

10.35 
10.50 

8.28 
8.40 

31.05 
31.50 

62.10 
63.00 

96. 
97. 

14.40 
14.55 

11.52 
11.64 

43.20 
43.65 

86.40 
87.30 

71. 
72. 
73. 

10.65 
10.80 
10.95 

8.52 
8.64 
8.76 

31.95 
32.40 
32.85 

63.90 
64.80 
65.70 

98. 
99. 

100. 

14.70 
14.85 
15.00 

11.76 
11.88 
12.00 

44.10 
44.55 
45.00 

88.20 
89.10 
90.00 

74. 11.10 8.88 33.30 66.60 200. 30 24 0 180 

75. 11.25 9.00 33.75 67.50 300. 45 36 135 270 

76. 11.40 9.12 34.20 68.40 400. 60 48 180 360 

77. 11.55 9.24 34.65 69.30 500. 75 60 225 450 

78. 11.70 9.36 35.10 70.20 600. 90 72 270 540 

79. 11.85 9.48 35.55 71.10 700. 105 84 315 630 

81). 
81. 

12.00 
12.15 

9.60 
9.72 

36.00 
36.45 

72.00 
72.90 

800. 
900. 

120 
135 

96 
108 

360 
405 

720 
810 

82. 12.30 9.84 36.90 73.80 1000. 150 120 450 900 

83. 12.45 9.96 37.35 74.70 



(k) Quntities of Materials required for Masonry Construction with 1 : AMortar Mix 
ind t Inch Joint Between Bricks. 

Table Vi1-11 

Brick- 5- wail • " 10. wall Mass wall 

Masonry 
cft. 

Bricks Cement 
ct. Bags 

Sand 
cft 

Cement 
cf t. Bags 

Sand 
cft. 

Cement 
Cf1. Bags 

Sand 
cft. 

10 
20 

113 
226 

0.5 
0.9 

0.4 
0.8 

2 
4 

0.6 
1.2 

0.5 
1.0 

3 
5 

0.8 
1.5 

0.6 
1.2 

3 
6 

30 
40 
50 

339 
452 
565 

1.4 
1.8 
2.3 

1.1 
1.5 
1.8 

6 
8 
9 

1.8 
2.4 
3.0 

1.5 
2.0 
2.4 

8 
10 
12 

2.3 
3.0 
3.8 

1.8 
2.4 
3.0 

9 
12 
15 

60 678 2.7 2.2 11 3.6 2.9 15 4.5 3.6 18 
70 791 3.2 2.6 13 4.2 3.4 17 5.3 4.2 21 
80 
90 

904 
1017 

3.7 
4.1 

2.9 
3.3 

15 
17 

4.8 
5.4 

3.9 
4.4 

20 
22 

6.0 
6.8 

4.8 
5.4 

24 
27 

100 1130 4.5 3.6 18 6.0 4.8 24 7.5 6.0 30 

110 1243 5.0 4.0 20 6.6 53 27 8.3 6.6 33 
120 1365 5.4 4.4 22 7.2 5.8 29 9.0 7.2 36 
130 1469 5.9 4.7 24 7.8 6.3 32 9.8 7.8 39 
140 1582 6.3 5.1 26 8.4 6.8 34 10.5 8.4 42 
150 1695 6.8 5.4 27 9.0 7.2 36 11.3 9.0 45 

160 
170 

1808 
1921 

7.2 
7.7 

5.7 
6.2 

29 
31 

9.6 
10.2 

7.7 
8.2 

39 
41 

12.0 
12.8 

9.6 
10.2 

48 
51 

180 2034 8.1 6.5 33 10.8 8.7 44 13.5 10.8 54 
190 
200 

2147 
2260 

8.6 
9.0 

6.9 
7.2 

35 
36 

11.4 
12.0 

9.2 
9.6 

46 
48 

14.3 
15.0 

11.4 
12.0 

57 
60 

210 2393 9.5 7.6 38 12.6 10.1 51 15.8 12.6 63 
220 2486 9.9 7.9 40 13.2 10.6 53 16.5 13.2 66 
230
240 

2599
2712 

10.4
10.8 

8.3 
8.7 

42 
44 

13.8 
14.4 

1'.1 
11.5 

56 
58 

17.3 
18.0 

13.8 
14.4 

69 
72 

250 2825 11.3 9.0 45 15.0 12.0 60 18.8 15.0 75 

260 
270 
280 
290 
300 

2938 
3051 
3164 
3277 
3390 

11.7 
12.2 
12.6 
13.1 
13.5 

9.4 
9.8 

10.1 
10.5 
10.8 

47 
49 
51 
53 
54 

15.6 
16.2 
16.8 
17.4 
18.0 

12.5 
13.0 
13.5 
14.0 
14.4 

63.5 
65 
68 
70 
72 

195 
20.3 
20.0 
21.8 
22.5 

15.6 
16.2 
16.8 
17.4 
18.0 

78 
81 
84 
87 
90 

310 
320 
330 
340 
350 

3503 
3616 
3727 
3842 
3955 

14.0 
14.4 
14.9 
15.3 
15.8 

11.2 
11.6 
11.9 
12.3 
12.6 

56 
58 
60 
62 
63 

18.6 
19.2 
19.8 
20.4 
21.0 

14.9 
15.4 
15.9 
16.4 
16.8 

75 
77 
80 
82 
84 

23.3 
24.4 
24.8 
25.5 
26.3 

18.6 
19.2 
19.8 
20.4 
21.0 

93 
96 
99 

102 
105 

360 
370 
380 
390 

4068 
4181 
424 
4407 

16.2 
16.7 
17.1 
17.6 

13.0 
13.4 
13.7 
14.1 

65 
67 
69 
71 

21.6 
22.2 
22.8 
23.4 

17.3 
17.8 
18.3 
16.8 

87 
89 
92 
94' 

27.0 
7r.8 
28.1 
29.3 

21.6 
22.2 
22.8 
23.4 ' 

106 
11 
114 
t, 

400 4520 1SO 14.4 72, 24.0 11.2 96 30.0 240 



Table Vll-11 (Contd.) 

Mas wallBrick 5" wall 10, wall 	 Sandy Bricks Cement Sand Cement Sand C 


cft. cft. Bags cft. cft. Bags cft. cf t. Bags cft.
 

19.7 99 30.8 24.6 123 
410 4633 18.5 14.4 	 74 24.6 

25.2 12615.2 76 25.2 20.2 101 31.5
420 	 4746 18.9 

104 	 32.3 25.8 129
430 4859 19.4 15.5 	 78 25.8 20.6 

80 26.4 21.2 106 33.0 26.4 132
440 4972 19.8 15.9 
450 5058 20.3 16.2 81 27.0 21.6 108 33.8 27.0 135 

111 27.6
460 5198 20,7 16.6 	 83 27.6 22.1 34.5 138 

85 22.6 35.3 28.2 141 
470 	 5311 21.2 16.9 28.2 113 

23.1 	 116 36.0 28.8 144
480 5424 21.6 17.3 	 87 28.8 

17.7 89 29.4 23.4 118 36.8 29.4 147
490 	 5537 22.1 

120 	 37.5 30.0 150
500 5650 22.5 18.0 	 90 30.0 24.0 

92 30.6 24.5 123 38.3 30.6 153
510 	 5763 23.0 18.4 

125 	 39.0 31.2 156
520 5876 23.4 18.8 	 94 31.2 25.0 

96 31.8 25.5 128 39.8 31.8 159
530 	 5989 23.9 19.1 

6102 24.3 19.5 98 32.4 26.0 130 40.5 32.4 162540 
33.0 26.4 132 41.3 33.0 165550 6215 24.8 19.8 	 99 

135 42.0 33.6 168
560 6328 25.2 20.2 	 101 33.6 26.9 

103 	 34.2 27 4 137 42.8 34.2 171
570 	 6441 25.7 20.6 

26.1 	 20.9 105 34.8 27.9 140 43.5 34.8 174
580 	 6554 

28.4 142 44.3 35.4 177
590 6667 26.6 21.3 	 107 35.4 

'108 36.0 28.8 144 45.0 36.0 180
600 27.0 21.6 

6893 27.5 22.0 110 36.6 29.3 147 45.8 36.6 183
610 

37.2 29.8 149 46.5 37.2 186
620 7006 27.9 22.3 	 112 

37.8 	 189
630 7116 28.4 22.7 	 114 37.8 30.3 152 47.3 

30.7 154 48.0 38.4 192
640 7232 28.8 23.1 	 196 38.4 

117 39.0 31.2 156 48.8 39.0 195
650 	 7345 29.3 23.4 

31.7 159 49.5 39.6 198
660 7458 29.9 23.8 	 119 39.6 

121 40.2 32.3 161 50.3 40.2 201 
670 7571 30.2 24.1 

123 32.7 51.0 40.8 204 
680 	 7684 30.6 24.5 40.8 164 

33.2 166 51.8 41.4 207 
690 7797 31.1 24.9 	 125 41.4 

126 42.0 33.6 168 52.5 42.0 210
700 	 7910 31.5 25.2 

171 	 53.3 42.6 213
710 8023 32.0 25.6 	 128 42.6 34.1 

130 43.2 34.7 173 54.0 43.2 216
720 	 8136 32.4 25.9 

132 35.1 54.8 43.8 219 
730 	 8249 32.9 26.3 43.8 176 

178 44.4 
740 8262 33.3 26.7 134 44.4 35.5 56.5 2r2 

750 8475 33.8 27.0 135 45.0 36.0 180 56.3 45.0 225 

183 57.0 45.6 228
760 8588 34.2 27.4 	 137 45.6 36.5 

139 	 46.2 37.0 185 57.6 44.2 231
770 	 8701 34.7 27.8 

188 46.6 234468
780 8814 36.1 28.1 	 141 46.8 37.5 

190 47.4
790 8927 45.6 28.5 	 142 47.4 38.0 59.3 287. 

36,4 482 100 . ,800 9040. 36.0 28.8 	 1.44 48.0 

WWi
 



Table VII1-11 (Contd.) 

Brick 
Mosony 

cf t. 
Bricks 

5' wall 
Cement 

c t. Bags 
Sand 
cft. 

10" wall 
Cement 

cft. ( Bags 

-Mas_.w..l 

Sand 
cft. 

Cement 
cft. Bags 

__ 

Sand 
cft. 

810 
820 
830 
840 
850 

9153 
9266 
9379 
9492 
9605 

36.5 
36.9 
37.4 
37.8 
38.3 

29.2 
29.5 
29.9 
30.3 
30.6 

146 
148 
150 
151 
152 

48.C 
&A.2 
49.8 
50.4 
51.0 

38.9 
39.4 
39.9 
40.4 
40.8 

195 
197 
200 
202 
204 

60.8 
61.5 
62.3 
63.0 
63.8 

48.6 
49.2 
49.8 
50.4 
51.0 

243 
246 
249 
252 
255 

860 
870 
880 
890 
900 

9718 
9831 
9944 

10057 
10170 

38.7 
39.2 
39.6 
40.1 
40.5 

31.0 
31.4 
31.7 
32.0 
32.4 

154 
157 
158 
160 
162 

51.6 
52.2 
52.8 
53.4 
54.0 

41.3 
41.8 
42.3 
42.8 
43.2 

207 
209 
212 
214 
216 

64.5 
65.3 
66.0 
66.8 
67.5 

51.6 
52.2 
52.8 
53.4 
54.0 

258 
261 
264 
267 
270 

910 
920 
930 
940 
950 

10283 
10396 
10509 
10622 
10735 

41.0 
41.4 
41.9 
42.3 
42.8 

32.8 
33.1 
33.5 
33.9 
34.2 

164 
166 
168 
170 
171 

54.6 
55.2 
55.8 
56.4 
57.0 

437 
44.2 
44.7 
45.2 
45.6 

219 
221 
224 
226 
228 

68.3 
69.0 
69.8 
70.5 
71.3 

54.6 
55.2 
55.8 
56.4 
57.0 

273 
276 
279 
282 
285 

960 
970 
980 
990 

1000 

10848 
10961 
10074 
11187 
11300 

43.2 
43.7 
44.1 
44.6 
45.0 

34.6 
35.0 
35.3 
35.7 
36.0 

173 
175 
177 
179 
180 

57.6 
58.2 
58.8 
59.5 
60.0 

46.1 
46.6 
47.1 
47.5 
48.0 

230 
233 
236 
238 
240 

72.0 
72.8 
73.5 
74.3 
75.0 

57.6 
58.2 
58.8 
59.4 
60.0 

288 
291 
294 
297 
300 

2000 
3000 
4000 
5000 

22600 
33900 
45200 
56500 

90.0 
135.0 
180.0 
225.0 

72.0 
108.0 
144.0 
180.0 

360 
540 
720 
900 

120.0 
180.0 
240.0 
300.0 

96.0 
144.0 
192.0 
240.0 

480 
720 
960 

1200 

150.0 
225.0 

'300.0 

375.0 

120.0 
180.0 
240.0 
390.0 

600 
900 

1200 
1500 



(o)Quantities of Materials Required for Masonry Construction with 1: 6 Mortar Mix and I Inch 
Joint Between Bricks. 

Table VIII-12 

Brick 5- wall 10- wall Mas wall 
Masomn Bricks Cement Sand Cement Sand Cment Sand 

cft. cftF Begs cf t. cft. Bags cft cft. Bags 0ft. 

10 113 0.3 0.3 2 0.4 0.3 4 0.5 0.3 3 
20 226 0.6 0.5 4 0.8 0.7 5 1.0 0.8 6 
30 339 0.9 0.8 6 1.2 1.0 8 1.5 1.2 9 
40 452 1.2 1.0 8 1.6 1.3 10 2.0 1.6 12 
50 565 1.5 1.2 9 2.0 1.6 12 2.5 2.0 16 

60 678 1.8 1.5 11 2.4 2.0 15 3.0 2.4 18 
70 791 2.1 1.7 13 2.8 2.3 17 3.5 2.8 21 
80 904 2.4 2.0 15 3.2 2.6 20 4.0 3.2 24 
90 1017 2.7 2.2 17 3.6 2 q 22 4.5 3.6 27 

100 1130 3.0 2.4 18 4.0 3.;e 24 5.0 4.0 30 

110 1243 3.3 2.7 20 4.4 3.6 27 6.5 4.4 33 
120 1356 3.6 2.9 22 4.8 3.9 29 6.0 4.8 36 
130 1459 3.9 3.2 24 5.2 4.2 32 6.5 5.2 39 
140 1582 4.2 3.4 26 5.6 4.5 34 7.0 5.6 42 
150 1695 4.5 3.6 27 6.0 4.8 36 7.5 6.0 45 

160 1868 4.8 3.9 29 6.4 5.2 39 8.0 6.4 48 
170 1921 5.1 4.1 31 6.8 5.5 41 8.5 6.8 51 
180 2034 5.4 4.4 33 7.2 5.8 44 9.0 7.2 54 
190 2147 5.7 4.6 35 7.6 6.1 46 9.5 7.6 57 
200 2260 6.0 4.8 36 8.0 6.4 48 10.0 8.0 60 

210 2373 6.3 5.1 38 8.4 6.8 51 10.5 8.4 63 
220 2486 6.6 5.3 40 8.8 7.1 53 11.0 8.8 66 
230 2599 6.9 5.6 42 9.2 7.4 56 11.5 9.2 69 
240 2712 7.2 5.8 44 9.6 7.7 58 12.0 9.6 72 
250 2825 7.5 6.0 45 10.0 8.0 60 12.5 10.0 75 

260 2938 7.8 6.3 47 10.4 8.4 63 13.0 10.4 78 

270 3051 8.1 6.5 .49 10.8 8.7 65 13.5 10.8 81 

280 3164 8.4 6.8 51 11.2 9.0 68 14.0 11.2 84 

290 3277 8.7 7.0 53 11.6 9.3 70 14.5 11.6 87 

300 3390 9.0 7.2 54 12.0 9.6 72 15.0 12.0 90 

310 3503 9.3 7.5 56 12.4 10.0 75 15.5 12.4 93 

320 3616 9.6 7.7 58 12.8 10.3 77 16.0 12.8 96 
330 3729 9.9 8.0 60 13.2 10.6 80 16.5 13.2 99 
340 3842 10.2 8.2 62 13.6 10.9 82 17.0 13.6 102 

350 3955 10.5 8.4 63 14.0 11.2 84 17.5 14.0 105 

360 4068 10.8 8.7 65 14.4 11.6 87 18.0 14.4 108 
370 4181 11.1 8.9 67 14.8 11.9 89 18.5 14.8 111 
380 4294 11.4 9.2 69 15.2 12.2 92 19.0 15.2 114 
390 4407 11.7 9.4 71 15.6 12.5 94 19.5 15.6 117 
400 4520 12.0 9.6 72 16.0 12.8 96 20.0 16.0 120 

log
 



Table VIII- 12 (Contd.) 

Brick 
Masomy 

cft. 
Bricks 

5- wall 
Cement 

cft. Bags 
Sand 
cft. 

10" wall 
Ceaent 

cft. Bags 
Sand 
cft. 

Mass wall 
Cement 

cft. Bags 
Send 
cft. 

410 
420 
430 
440 
450 

4633 
4746 
4859 
4972 
5058 

12.3 
12.6 
12.9 
13.2 
13.5 

9.9 
10.1 
10.4 
10.6 
10.8 

74 
76 
78 
80 
81 

16.4 
16.8 
17.2 
17.6 
18.0 

13.2 
13.5 
13.8 
14.1 
14.4 

99 
101 
104 
106 
108 

20.5 
21.0 
21.5 
22.0 
22.5 

16.4 
16.8 
17.2 
17.6 
18.0 

123 
126 
129 
132 
135 

460 
470 
480 
490 
500 

5198 
5311 
5424 
5537 
5650 

13.8 
14.1 
14.4 
14.7 
15.0 

11.1 
11.3 
11.5 
11.8 
12.0 

83 
85 
87 
89 
90 

18A 
18.8 
19.2 
19.6 
20.0 

14.8 
15.1 
15.4 
15.7 
16.0 

111 
113 
116 
118 
120 

23.0 
23.5 
24.0 
24.5 
25.0 

18.4 
18.8 
19.2 
19.6 
20.0 

138 
141 
144 
147 
150 

510 
520 
530 
540 
550 

5763 
5876 
5989 
6102 
6215 

15.3 
15.6 
15.9 
16.2 
16.5 

12.3 
12.5 
12.8 
13.0 
13.2 

92 
94 
96 
98 
99 

20.4 
20.8 
21.2 
21.8 
22.0 

16.4 
16.7 
17.0 
17.3 
17.6 

123 
125 
128 
130 
132 

25.5 
26.0 
26.5 
27.0 
27.5 

20.4 
20.8 
21.2 
21.6 
22.0 

153 
156 
159 
162 
165 

560 
570 
580 
590 
600 

6328 
6441 
6554 
6667 
6780 

16.8 
17.1 
17.4 

177 
18.0 

13.5 
13.7 
13.9 
14.2 
14.4 

101 
103 
105 
107 
108 

22.4 
22.8 
23.2 
23.6 
24.0 

17.9 
183 
18.6 
18.9 
19.2 

135 
137 
140 
142 
144 

28.0 
28.5 
29.0 
29.5 
30.0 

22.4 
22.8 
23.2 
23.6 
24.0 

168 
171 
174 
177 
180 

610 
620 
630 
640 
650 

6893 
7006 
7116 
7232 
7345 

18.3 
18.6 
18.9 
19.2 
195 

14.7 
14.9 
15.2 
15.4 
15.6 

110 
112 
114 
116 
117 

24.4 
24.8 
25.2 
25.6 
26.0 

19.5 
19.9 
20.2 
20.5 
20.8 

147 
149 
152 
154 
156 

30.5 
31.0 
31.5 
32.0 
32.5 

24.4 
24.8 
25.2 
25.6 
26.0 

183 
186 
189 
192 
195 

660 
670 
680 
690 
700 

7458 
7571 
7684 
7797 
7910 

19.8 
20.1 
20.4 
20.7 
21.0 

15.9 
16.1 
16.4 
16.6 
16.8 

119 
121 
123 
125 
126 

26.4 
26.8 
27.2 
27.6 
28.0 

21.1 
21.5 
21.8 
22.1 
22.4 

159 
161 
164 
166 
168 

33.0 
33.5 
34.0 
34.5 
35.0 

26.4 
26.8 
27.2 
27.6 
28.0 

198 
201 
204 
207 
210 

710 
720 
730 
740 
750 

8023 
8136 
8249 
8262 
8475 

21.3 
21.6 
21.9 
22.2 
22.5 

17.1 
17.3 
17.5 
17.8 
18.0 

128 
130 
132 
134 
135 

28.4 
28.8 
29.2 
29.6 
30.0 

22.8 
23.1 
23.4 
23.7 
24.0 

171 
173 
176 
178 
180 

35.5 
36.0 
36.5 
37.0 
37.5 

28.4 
28.8 
29.2 
29.6 
30.0 

213 
216 
219 
222 
225 

760 
770 
780 
790 
800 

8588 
8701 
8814 
8927 
9040 

22.8 
23.1 
23.4 
23.7 
24.0 

18.2 
18.5 
18.7 
19.0 
19.2 

137 
139 
141 
142 
144 

30.4 
30.8 
31.2 
31.6 
32.0 

24.3 
24.7 
25.0 
25.3 
25.6 

183 
185 
188 
190 
192 

38.0 
38.5 
39.0 
39.5 
40.0 

30.4 
30.8 
31.2 
31.6 
32.0 

228 
231 
234 
237 
240 



Table VIII- 12 (Contd.) 

Brick 5" wall 10. wall Mam wall 

Masoniy 
cft. 

Bricks Cement 
cft. Bugs 

Sand 
cft. 

Cement 
cft. Bags 

Sand 
cft. 

Cement 
cft. Bags 

Sand 
cft. 

810 9153 24.3 19.5 146 32.4 26.0 195 40.5 32.4 243 

820 9266 24.6 19.7 148 32.8 26.3 197 41.0 32.8 246 

830 9379 24.9 19.9 150 33.2 26.6 200 41.5 33.2 249 
840 9492 25.2 20.2 151 33.6 26.9 202 42.0 33.6 252 
850 9605 25.5 20.4 152 34.0 27.2 204 42.5 34.C 256 

860 9718 25.8 20.7 154 34.4 27.6 207 43.0 34.4 258 

870 9831 26.1 20.9 157 34.8 27.9 209 43.5 34.8 261 

880 9944 26.4 21.2 158 35.2 28.2 212 44.0 35.2 264 

890 10057 27.7 21.4 160 35.6 28.5 214 44.5 35.6 267 
900 10170 27.0 21.6 162 36.0 28.8 216 45.0 36.0 270 

910 10283 27.3 21.9 164 36.4 29 2 219 45.5 38.4 273 
920 10396 27.6 22.1 166 36.8 29.5 221 46.0 36.8 276 

930 10509 "27.9 22.3 168 37.2 29.8 224 46.5 37.2 279 
940 10622 28.2 22.6 170 37.6 30.1 226 47.0 37.6 282 

950 10735 28.5 22.8 171 38.0 30.4 228 47.5 38.0 285 

960 10848 28.8 23.1 173 38.4 30.8 230 48.0 38.4 288 

970 10961 29.1 23.3 175 38.8 31.0 233 48.5 38.8 291 

980 10074 29.4 23.5 177 39.2 31.4 236 49.0 39.2 294 

990 11187 29.7 23.8 179 39.6 31.7 238 49.5 39.6 297 
1000 11300 30.0 24.0 180 40.0 32.0 240 50.0 40.0 300 

2000 22600 60.0 48.0 360 80.0 64.0 480 100.0 80.0 600 
3000 33900 90.0 72.0 540 120.0 96.0 720 150.0 120.0 900 
4000 45200 120.0 96.0 720 160.0 128.0 960 200.0 160.0 1200 

5000 56500 1150.0 120.0 900 200.0 160.0 1200 250.0 200.0 1500 

__­



(m) 	 Guantities of Materials for 100 sq. ft. of plaster. 

Table VIII-13 

Mortar Mix Thickness Cement Sand
 
Inch. Bags cft.
 

1 :3 	 1.24 5.0 
1.88 7.03 

1 : 4 	 1.0 5.0 
1.5 7.5 

(n) 	 Quantities of Materials for Brick Road Surface, 10,.0- wide with soling, 3- nnd bad, 
herringbone, brick edming and bituininus carpeting 

Table VIII-14 

Bituminous CarpetingLength 	 Brick 
of Soling Herring Edging Total Bitumen Graded Sylhet Sand
 

Road (Nos) (Nos) (Nos) (Nos) (pounds) single (cft) Sd
 

1 milo 158400 264000 44880 467260 31680 5544 28776 

(o) 	 Quantities of Materials for water Bound Macadam Road, 10'-0- wide with soling, 3- sand 
bed, 6- water bound Macadam and bituminous carpeting. 

Table Vill-15. 

Lergth Brick W. B. Macadam TotalJ Bituminousr carpeting Sand 
of Soling Graded Aggregate Bricks Bricks Bitumen Graded Sylhet (cf t) 

Road (Nos) (Cft) (NOB) (Pounds) Single (Cft)j(Nos) 
1 mile 158400 36960 314160 472560 31680 5544 27720 

(P) 	 Water,. Cement Ratio (gals, per bags of cement) Strenath of Concrte. 

Table VIII-16 

Water/Cememt Water In gallons Water/Cement Water In gallons 
Ratio Per bag of cement Ratio Per bag of cement, 

0.1 1.12 1.1 	 12.32 
0.2 2.24 1.2 	 13.44 
0.3 3.36 1.3 	 14.56 
0.4 4.48 1.4 	 15.68 
0.5 	 5.60 1.5 16.80 
0.6 6.72 1.6 	 17.92 
0.7 7.84 1.7 	 19.04 
0.6 	 8.96 1.8 20.16 
0.9 10.08 1.9 	 21.28 
1.0 11.20 	 2.0 22.44 

SI 



(q) Allowable slump for different works 

Table V111-17 

Allowable Slump 
(inches) 

0-1 

1.2 

2-4 

4-7 

8000 

7000 

6000 

5000 

4000 

3000 

26 00 

0.3 

Degree of 
workability 

Very low 

Low 

Medium 

High 

0.4 0.5 

Suitable works 

Precast and vibrated concrete works in roads and piles 

Road Works 
Mass Concrete in Foundation 
Lightly reinforced sections 

Slabs 
Normal reinforced concrete 
Heavily reinforced Sections 

Sections with conjested reinforcement 

0.6 0.7 0.8 0.9 

after I yearW/C Ratio Q-

- after 28 days 

after 8 days 

Fig. VIII-1 
Water/Cement ratio vs Strength of Concrete ( 1: 2 : 4 ) 



(r) 	 Allowable bearing Capacity of soil of vaious physical descriptions. 

.Table VIll-18 

Description of Soil 	 Safe Load in tonslsq. ft. 

Soft wet pasty or muddy clay, and marshy clay 	 0,25-0.23 

0.20-0.35Alluvial deposits of modrate depths in river beds 

0.35-1.00Diluvial clay in beds of river 

0.50-0.75Black cotton soil 

0.75-1.50Alluvial earth loams 

1.00-1.25Moist clay 

2.00Compact chy, nearly dry 

3.00Solid cOay, mixed with very fine sand 

Dry compact clay of considerable Thickness 3.00-6.00 

2.00-3.00Compact sand 

Compact sand prevented from spreading 5.00-7.50 

2.00-3.00Sandy gravel or kankar 

7.00-9.00Compact gravel 

Red earth 3.00 

4.00Murran 

(s) Splicing Length'and Development Lenth of Various denominations of M. S. bars. 

Table VIII-19 

Minm. Splicing length in inches 
Die. of M. S. bars in inch 

In tension 	 In compression 

101/4 	 24 

24 	 153/8 

24 	 201/2 

30 25 

3/8 

5/8 

36 30 

7/8 42 "35 

1 48 40 

203 

http:7.00-9.00
http:2.00-3.00
http:5.00-7.50
http:2.00-3.00
http:3.00-6.00
http:1.00-1.25
http:0.75-1.50
http:0.50-0.75
http:0.35-1.00
http:0.20-0.35
http:0,25-0.23


Appendix - I
 
RURAL WORKS PROGRAMME PROJECT PRO-FORMA
 

Thma 

Subdivision 

District 

1. 	 Project No. 

2. 	 Name and location of the proposed
 
project.
 

3. 	 Name and designation of the officer
 
responsible for the technical
 
preparation of the project.
 

4. 	 Name and designation of the officer
 
responsible for the execution of
 
the project.
 

5. 	 Type of project New Construction, 
culvert 
bridge 
sluice 

Reconstruction/repair 
culvert 
bridge 
sluice 

6. 	 A full description of what is pro­
posed to be done under the scheme 

7. 	 Nature of benefit that is sougt 
to be derived for the people 
through the project 

8. 	 Specification of the project to be Length :­
executed. 	 Breadth 

Height 
Depth 

9. 	 If the project is one of reconstruc­
tion or improvement, specification 
of the project as existing now 



10. 	Total quantum of work proposed 
to be done. (difference between 
Items 8 and 9 ) 

11. 	 Whether any work was done on 

this project in previous years. If so 
full specification and description 
of such works and year wise ex­

penditure and total of previous 
expenditure 

12. 	Total allocation for the project 
required during the current finan­

cial year . Tk.
 

13. 	Whether land required will be
 
voluntarily contributed and if so,
 

whether the owners signified in
 

writing their consent to contribute
 

14. 	Monetary value of voluntary con­

tribution in land 
 Tk. 

15. 	Estimated expenditure on the following 

(a) 	 Purchase of cement; Quantity............... Rate ............... Cost...............
 

(b) Purchase of bricks; 	 Quantity ............... Rate ............... Cost ...............
 

(c) M. S. Rods; 	 Quantity ............... Rate............... Cost ...............
 

(d) Sand; 	 Quantity ............... Rate ............... Cost ...............
 

(e) 	 Bitumen ;. Quantity............... Rate ............... Cost ...............
 

(f) 	 Expenditure on wages of unskilled labour; Tk..................
 

(g) Expenditure on wages of skilled labour; 	 Tk ..................
 

Tk ..................
(h) 	 Contingency ; 

(I) Remuneration to Project Secretary; 	 Tk..................
 

16. 	Describe in physical and financial terms
 

the works proposed to be done year by
 

year in the future :
 

17. 	Include a detailed estimate in the form given below : 

SI. 	 No. Name of item Physical description, grade, Unit Ratelunit Remark 

specifications etc. 
4 5 6.31 	 2 

rnS
 



Appendix - II 
RECORD KEEPING DUMMY TABLES ETC. 

1. Construction Schedule Chart. 

Project 

Union :-

Thana 

Sub-division 

District 

Estimated progress 

Actual progress 

Item Operation 

7 

Month/d'tes 

14 21 28 7 

Month/dates 

14 21 28 

2. Checklist For Materials: 

Project : 

Union 

Thana 

Sub-division 

District 

Date: 

Materials Quantity reqd. Quantity ordered Quantity on hand 



3. PROFORMA for Revised Estimate for Completion of Incomplete Work: 

Project 

Union 

Thene 

Subdivision 

District 

Work done as per original 
Original estimate estimate 

Item Description Qty. of work No. of such Rate per Amount Qty. of work, Rate per Amount 
of work sft/cft item unit Tk. sft/cft unit Tk. 

4 5 6 7 8 91 2 3 

Incomplete work according Revised estimate for Incomplete (a) Additional amount reqd. 
to original estimate constructinn work for incomplete work as 

per revised estimate.
 
Qty. of No. of Rate per Qty. of No. of Rate per Amount
 
work, such unit work, such unit Tk. (b) Total amount already
 
sft/cft item sftfcft item spent.
 

10 11 12 13 14 15 16 17
 



Nowi
 



DESIN EXAMPLE [C.-il
 

IN+ 

PLAN: ABUTMENT aWINGWALL 
4%o-0"-

-In, 

W.
 
ll WINsWALLELANV:ATNT 

, 

SCALE :I ' ",."",',SCALE: 14 1'. 0" 



0084H EXAMPLE 	 CII 

RCC SLAS ORIOLE 	 IST.CLASS DICK. 

1:4 MOrAR MIX. FOR RICK WORK.CHANNEL WIDTH- 1§60" 

- 700" 1: 3 MORTAR MIX. FOR ALL EXPOSEDCHANNJP DEPTH 
ROAD WAY WITH 20!a-0 PLASTER WOR. 

IIFICATIOlONDITION .A ISICOY * ,: Ii: 3 MIX.FOR REINFORCED 
CONCRETE WORK. 

: 1 3:6 MIX. FOR CEMENT CONCRETE. 
WORK. 

IRICK. CEMENT BRICKS CEMENT SAND KHOA STONE M.S. RODS 
WORK CONCRETE CHIPS 

MATERIALS 3 456 c. 	 CC 663CF 399000 421 BAG. 1650 CFT. 1o95CFT 50 CFTr g -9o1 
OR.C.CI551 , NOS. 10 -26e * 

lo0-If, n74 

g -- s37# 

MARK DIA NOS. LENGTH FINAL SHAPE
 
ROD
 
SENDING sI o, 30 1B'- 4": 	 ,', 

SCHEDULE 	 3 

S2 40 30 1w. 20 

43 29'- 6"S3 -'II 40 

I% 2X2 Is'- 2" ----

S5 2X4 2 2 '-21 €" 	 " 

S6 0 2 X45 3*- 4" 

Ow sRI • Z X2X5 O "'1 

P2 %f ,_-ogIx~m 



DESIGN EXAMPLE ICIII 

* 	 ABUTMENT AND WINGWALLS ARE BRICK MASONRY. BED BLOCKS AND 
ARE BUILTFOUNDATIONS ARE CONCRETE ABUTMENTS AND WINGWALLS 

AS ONE UNIT. 

* 2 IRON PIPE MAY CE SUBSTITUTED FOR CONCRETE RAILS 	 BETWEEN THE 
CONCRETE POSTS.
 

PEC4CATIONS * 	 PROVIDE WEEP HOLES 5X3 INABUTMENT AND WINGWALLS EVERY 5.-0ow , 
VERTICALLY AND HORIZONTALY. 

* SLAB TO BE POURED AT ONE TIME, PROVIDE DRAINAGE HOLES 	 IN CURB EVERY 

5'- 0, BARS FOR RAILING POSTS SHALL BE PLACED BE FORE THE SLAB 
IS POURED. 

MARK DIA NOS. LENGTH FINAL 	 SHAPE 

ROD!IENOIN@S 	 • ,xsz z-B 
SCHEDULESCHEDULE+_ R3 ~ 0 13X5X2 2'- 6" 

R4 -% 2X2X4 10'- 2" 	 ,- 4. 

R5 140 4X61 2- 0 3 



ESIGN EXAMPLE IC't21 

IS'. 00 

N PPROAC4 RD. APPROACH R ). 

--0" SECTION A-A 
PLAN $SCALE'.146 u - -0" 

SCALE: 6.' ",­

1'-.­

n7" 5
16"1 
T1c NTRE LINE OF 1E ROAD 

I"--I- I l 
I I t I I I, ........... 


II t I I ti I 

III I I I I g " 
,.
I - I 

I I I APPR(CIH ROADAPPROACH tOAD 
SIi i' i I , I , II I 

bnI n 


WING WALL 

EMBANKMENTEMBANKMENT 
SIDE SLOPESIDE SLOPE 2 

PLAN *t 
SCALE . " .­

b I 

SELTION CC 

590 



DSIGN EXAMPLE E12
 

SECTION 

SCALE: . 1jI'- 0" 

" o'_" ""_ 

CROSS SEC. :SLABSCALE: ONl' "-R 

5-POSTS 84' 24cc 

SCALE 

.11 

:WO4C,,S,S2 

,/ 

-* 

I 

Ad 

SEC. E-E 

4', 

,63JcCN 

do 

B 

0 o I I , 

R 

o Bob 

ELEVATION : RAILING SEC. -1 
SCALE: I- SCALE" I-ON 

:tO 



0ESION EXAMPLE
 

1.• 

gog 

N!
N 
a 

I0'- o" 

ELEV.: ABUTMENT a WING WALL 
SCALE I'- 0 

lot-on 

PLAARMII &,IOV 

oDwI' [TIlWNVIr"LA&- A 
I III 

II,,ml
illlilmll 



DSIGN EXAMPLE IC-i]
 
R.C.C VLAS BRIDGE 0 :ST. CLASS PRICK. 

CHANNEL WIDTH" -1W0 1 I:4 MW MR MIX.FOR WICK WORK 

7O" 0 1:3 MORTAR MIX. FOR ALL EXPOSEDCHANNEL DEPTH-
PLASTER WORK.- 20'-0ROADWAY WITH 

S CIFICATIONS OL NITION: NOT SO 3 MIX. FOR RE ACED 
80ILCMITIN: Nr soCONCRETE WO;;k.SATISFACTORY. 

1,:3:6 MIX. FOR CEMENT CONCRETE 
WORK. 

BRICK CEMENT BRICKS CEMENT SAND KHOA STONE M. S.RODS. 
WORK CONCRETE CHIPS 

8 54O1t
C.C
MATERIALS 541oCFT. 773 CFT. 6220NOSS2BAG. 23o2CFT 196rCFT. 50 cFT. ;j 0 8so* 

R.C.C. 
00 260551 CFT. 

!w 0- 1697# 

MARK DIA NOS. LENGTH FINAL SHAPE 

ROD 
BENDING -----------
SCHEDULE _ 

S2 30 13. - e 

S3 !20 43 29-6" [' 

Q
Sl40 4iX S-2 

IT- 4 0 

$ 5 d 2X # 2 2'- " e 

s6 a 2X45 3'- 4" 

R 1 7/80 2X2X5 V'- 0" 

R2 ?. 0 X2XZX5 *1. go 

a. - ~ ,- - - ~ ,,Aw., 



DESIGN EXAMPLE
 

* 

1ECIFICATIONS 
• 

* 

MARK 

ROD 
NDING 3 

SCHEDULE
 

R4 

R5 

ABWmENT AND WIN09AI.LS ARE 8RVCK MASONRY. BED BLOCKS AND 
FOUNDATIONS ARE r',NCRETE ABUTMENTS AND WINGWALLS ARE BUILT 
AS ONE UNIT. 
SLAB TO BE POURED AT ONE TIME, PROVIDE ORAINAG0 HOLES IN CURB 
EVERY 5'-0 BARS FCR RAILING POSTS '.HALL BE PLACED BEFORE THE 
SLAB IS POURED. 
2"IRON PIPE MAY BE SUBSTITUTED FOR CONRETE RAILS SETWEEN THE
CONCRETE POSTS. 
PROVIDE WEEP HOLES 5'X3" IN ABUTMENT AND WINGWALLS EVERY 5'- D" 
VER1YICALLY AND HORIZONTALY. 

DIA NOS. LENGTH FINAL SHAPE 

13X5X2 2'- 6" 

0 2X2X4 IB'- 2s 

V4g0 4X61 2'- O , 

103' 

http:WIN09AI.LS


DESIGN EXAMPLE L@l R.C.Slab Bridges 

20 C T 

ROAD 

P oo 

PLAN 
SCALE: ' 

CENTRE LINE OF THE ROAD 

____ I 
I III
I I 

I I 

SEC. 
SCALE: 

I 
I 

A-A 
4, '-O 

EMOANKMENTEMAKEN 
SIDE SLOPE 

PLAN 
SCALE: V.0. 

0 

0. II 

SD LP 

& /1 

6- 2 " 



DESIGN EXAMPLE
 

-t 222'- G"o 

S-------U01---T., 20' -X-

SEC. C-C. 
SCALE : 1"o' 

' -­

2 2- 6"4 

post ,.x,-Rotlinq7-

LW -S5A 35 

SCA.LE:e 

-

ALO~~3.qT'resh~c/c 

21'- 6" 

20'- o" 
4. 

,ET. 

1 V 

N 
-

--­

0 .SAL:I= 

,.,.SEC.E-E 

X 

3/& 3 

"O 

9 
II. T'P"*'' c p 
SA -" 

4*1141,' 4 10 ' ',IA 

PLAN : SLAB 
SCALE: I­

.134CROWN 

'r," 4'.1*IO 

1CLE 

; 

05 

6-/; BA CL:V 

N 5 

"'oO4 

11"STONE CONCRETE 

-0 

_ 

N 

SEC. D-O, 
SCALE: 12 •10 

I , 10- I 



DESIGN EXAMPLE
 

8. 4" 10'. o" 

,,, 

PLAN :ABUTMENT& 
SCALE: ' -0"-0 

WING WALL, 

t -

'N 
ON 

,10, 

gLEVATION 
SCALE :4 a V. O ' 

106 

o­ ---



DESIGN EXAMPLE [ i] 

R.C.C SLAD sRILsE * IST. CLASS @RICK.
 

CHANNEL WIDTH - ,00" 0 1: 4 MORTAR MIX. FOR BRICK WORK.
 

FOR ALL EXPOSEDCHANNEL DEPTH- 7-6" 0 I:3 MORTAR MIX. 

- 20 0'le PLASftR WORK.
ROAD WAY WITH 


SPECIFICATION SOIL CONDITION SATISkCTORY 0 i: 1! : 3 MIX. FOR REINFORCED
 
CONCRETE WORK.
 

S1:	I3:6 Mx. FOR CEMENT CONCRETE 
WORK. 

BRICK CEMENT BRICKS CEMENT SAND KHOA STONE M. S. RODS 
WORK CONCRn CHIPS 

:sj 0-2 164C-C 

MATERIALS 6190 CFT 1041 CFT. 71300NS 675 BAG. 277ocFT. 1615 CFT. 64 CFT. sWo 
R.C.C CFTe 
744 CFT. 


7 0I12290 

MARK DIA NOS. LENGTH 	 FINAL SHAPE 

ROD 
2,40 


SCHEDULE - _
 

BENDING sl 38 23'- 4" 	 2 4" 

222Zf-4" 

2114 

s5 5'i o 2X4 22!-2" 	 It1-4 

I 	---

S6 60 2 X45 3'- 40 0 -q 

I 7i 0 2X2X2X5 7'- 0" 

7/1 2X2X2X5 6'- 9_R2 

-I:-7 



DESIGN EXAMPLE 

0 	ABUTMENT AND WINGWALLS ARE BRICK MASONRY. @ED BLOCKS ANO 
FOUNDATIONS ARE CONCRETE ABUTMENTS AND WING WALLS ARE BUILT 
AS ONE UNIT. 

* 	 2" IRON PIPE MAY BE SUBSTITUTED FOR CONCRETE RAILS BETWEENTHE 
CONCRETE POSTS 

SKCIFICATIONS 	 0 PROVIDE WEEP HOLES 5"X3"IN ABUTMENT AND WINGWALLS EVERY 5'-0" 
VERTICALLY AND HORIZONTALY. 

MARK DIA NOS. LENGTH 	 FINAL SHAPE 

ROD 
SENDING R3 0 13X3X2 2'- .-

SCHEDULE
 

R4 0 2X2X4 	 23" ' _2__ 

0 4 X78 2'- O 93-R5 

lOIA­



OESIGN EXAMPLE 2
 

* 	 CHANNEL WIDTH :20'-0" 
CHANNEL DEPTH : 7'- 6 
ROAD WAY WIDTH : 20'- O 
SOIL CONDITION : NOT SO SATISFACTORY 

* 	 SAME AS' DESIGN EXAMPLE 81 WITH THE ADDITION SAL @ALLAH PLES 
0" TO S IN DIAMETER AND LENGTH 81*-00. 

* 	 Ito CEMENT CONCRET[ WILL BE PUT ON TOP OF THE PILES. BEFORE 
IRICK WORK Is DON. 

1@*
 



OuSlSN EXAMPLEUR R.C.T-bo.,mbddgke 

2u- 0" 

PLAN SECTION A-A 
SCALE: I'- o" SCALE: '.-O" 

CENTRE LINE OF THE ROA - ­

j - . *I 

- ~.. .. . . . . . -""
 

APRO L ' II I
i A AI 22A 6O 

PLAN -n4 
SCALE: ' '0"-

2"4 

SEMION C-
SCALE": ' 1.0w 



DESleN EXAMPLE 

t 22'- 6" 

'40. . 0'.- O -- . 

d I 7t-

SEC. I0-1 
SCALE' , 1-" 

+ 6- 3" 

SE EE-
ALE2 -4o SCALES 8 ION 

9~~~~ ~ - 4SM~a/.­

. . t - - R4 

DET.'X 

.4.I -- C--95I--s 

Rt4a 
*I-!W0 34 -- 1
 

* 34......... IIt"71 20 VC 

4• .
 

F- t 
SIA'k -SALE :~ -Vi 



ORM11 EXAMPLEB3 
00" *| 4S ­

"8l'- 4" of- 0" 

i f) 
i2 ­• !
 

PLAN: ABUTMENT &WING WALL. 
SCALE: ?4 .1" 64- 0" 

!6!
 

I 

IN 

scALE)"'4 V0'­



DESGNEXAMPL E Ij 

5- POSTS 55 C/Ceg 

iNNg 

I. 

'i " 

aI 

'a 

ELEVATION: 

SCALE" 

RAILING 

__' !oSCALE 0" 

' SEC. G-G 

V__- 1' 

" 
2*-- 5O r84 o! .N 

.1;. 

SEC. H-H 

-~ 2-5 12226 

SEC. H-H 

SCALE:I 1'-O" 
- 6" I2,125 5 

113i 



DESIG EXAPAPLE 

R.C.C. T-SEAM BRIDGE. 
CHANNl3EL WIDTH - -

CHANNEL DPTH 7 ;6 " 

SPECIFICATIONS 	 ROADWAY WIFTH 2" 
SOIL CONDITION SATISFACTORY 

BRICK CEMENT BRICKS CEMeNT 
WORK CONCRETE 

MATERIALS 
4420CFT. C.C 73OC SIOOONOS. 431 BWS 

R;Cr298CF r~ 

MARK DIA NOS. LENGTH 
ROD 

BENDING 8 In o 2X3 23'-II" 


SCHEDULE 2 2X3 23!-5" 


83 I"0 2X2 24.1d' 

04 a 2X2 23V- I 

85 ~ 0 2X33 5-4#1 

S, I 78 14'-O" 

1 -8 

_I 

39 9,-4*1S3 

•ST CL, aRICK. 
I .4 MORTAR MIX. FOR BRICK WORK 

* 	 1:3 MORTAR MIX. FOR ALL EXPOSFO 
PLASTER WORK. 

1Ili: 3 MIX. FOR REINFORCED 
CONCRETE WORK. 

S1:: 6 MIX. FOR CEMENT 	 CONCRETE 
WORK.
 

SAND K.HOA 	 STONE M.S.'ROOS.
 
cNIPs
 

- Io5 
17BOCFT. 930CrT. 40 CFT. :0 

- 2.204t 

740i- 1040*0 

1"0 - 1025 

FINAL SHAPE 

2 So 

. 210-on 

5l-4 4N 

-39 

i
 

S4 50 22'- I'"ON" 

S5 0 4X2 12'- 10 
-­ ____ _ r ''. 

25X2 3'. " 

RI 4XI0 G'-7". 
. . . .' . " "" 

r n , .7-, 71 



_ _ _ _ _ _ _ __DESIGN EXAMPLEL i__ 
0 	 ABUTMENT AND WINGWALLS ARE 8 MASONRY. BED BLOCKS AND 

FOUNDATIONS ARE CONCRETE AODU ENTS Al*D WINGWALLS ARE BUILT 
AS ONE UNIT. 

• 	 SLAB AND BEAMS TO BE POURC. Al' ONE TIME. PROVIDE DRAINAGE IN 
CURB 	 EVERY V'-O. BARS FOR RAULING POSTS SHALL §E PLACED 

SLAB IS POURED.BEFORE THESPECIFICATIONS 
° S2 IRON PIPE MAY BE SUBSTITUTED FOR CONCRETE RAILS BETWEEN THE 

.CONCRETE POSTS. 
PROVIDE WEEP HOLEq 5"X3" IN ABUTMEINT AND WINGWALLS EVERY 5'-0" 
VERTICALLY AND HORIZONTALY. 

MARK- DIA NOS. LENGTH 	 FINAL SHAPE 

7 .4X10 61XIN .-R2 

0R3 o~ OXII 2'-66 R! 

R4 540 4X4 23'- 2"__ 

R5 4 0 4 X78 :2'- O °11Fi!; _T 

I 



, N1,36M XA MPLE 41~~
 

* CHANNEL WIDTH 
CHANNEL DEPTH 
ROAD WAY WIDTH 
SOIL CONDITION 

:26-d" 
: 7o6e 
: 121. 0" 
: NOT SO SATISFACTORY 

* SAME AS DESIGN EXAMPLE SIp WITH 
So TO So IN DIAMETER AND LENGTH 

THE 
S'-Oo 

ADDITION SAL BALLAH PILES 

I2CEMENT CONCRETE 

BRICK WORK IS DONE. 

WILL BE PUT ON TOP OF THE PILES. BEFORE 

11 6
 



MO7I-I!. . 
c) 

PLAN -1 20'-" 
L 

SECTION' A'ASCLE 'i-_-"_ 
" 

LA I-- --- WIN WALL SCALE I~Is-, 

CENTREINE OFNG4EWALA 

II. 

T! 1 

EMBANKMENTMMBNKM±NII jI ! I'' 

SIDE SLOPE SIDE SLOPE 

ICALE 

.... . , V 0 
EM.NKMN_ MOA...NT-

SECTION C-C
 

.117 



_D IGN EXAMPLE 8 
_ _ _ _

i 6. 

22'- 6" 
3 

........... :, 

F /SEE DET. 

. 
I 

,1 I 

SECTION 
scaLE:' 

I1r 

BB,, 
'" 

SEDT 

i 

0' 

I -I 

I- " OAR 

--­ ; 
.!',
1 

' 
SCALE: 

-7 ' 
",F 

-I -- ' -
'' 

C;-0 " 

I.,I 

•'.. 

II IIII ' 

3 

' 

-

-. 
DA 

I *O-I N 

0 

g 

SoE /2'.0 

7 ; Z 

SE- -i 

E / I1 

48417OR 

0 

-

I' . OnLCL 
tCo 

: 
i 1- n :'' 
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DESIGN EXAMPLE
 

5-POSTS Q51 5-NC/cI _ _ _ s cI _~i 

l-lo-' I I:
 

' 1,Ft -T-.. R4 ­

ii I 

~~~ ~I..... 4.....i-­
-I­

-ELEVATION: RAILING SEC. J-J 
SCALE: i'- o" SCALE: 1i V'- o 

0 A 20-0" _4_ 0 "_& 

~~0~ 05C/C/ 
 Y -eV/ 

I015 4 112 50-. 4@ 1 " 111 


SECTIOi G-G
 
SCALE : 1'- 0" 

U0
 

22'- 6" 

S~ECTION H-H 
11- O"SCALE 



DEIGN EXAMPLE KN
 

(it 40 
oil/ 

PL AN 
SCALE 

ABUTMENT &WING WALL 
14'I- 0" ± 1-o0 

__ _. 

I I 

n -

I 

N 

NN 

£LZVATION o"1og-
SCALE VV/4* =I'- O" 



DESIGN EXAMPLE [3
 

* ST CLASS SktiCK. 

SPECIFICATIONS CHANNEL WIDTH- 20-0" 	 1 MORTAR MIX.FO RiC iOK. 
* I;3 MORTAR MIXFORALL EXPOSED 

CHANNEL DEPTH- 71-6 PLASTER WORK. 

ROADWAY WIDTH- 20- e * 	 I:'Z:3 MIX.FOR REINFORCED 
CONCRETE WORK.SOIL. CO NI]TI0N- SATISFACTORY 

S 1!3:6 MIX.FOR CEMENr CONCRETE 

WORK. 

BRICK CEMENT BRICKS CE.IFIT SAFID KHOA STONE M.S RODS
 
MATERIALS. .RK CCNCRETE 'CHIPS.
 

4416 eft. C.C.730.cft. 5(. 431 BOW.' 17SOcft. 930cff. 40eft. 3/4" 0 104 V 

R.C.C.295 cft 3/1" 0 7004' 
1/' 0. 20200 

5/8"0 o0o-0 
7/8"0 1620-

MARK. DIA. NOS. LENGTH. 	 FINAL SHAPE. 

ROD 
BENDING, el 7/8"0 3X4 23'-5" 	 22!-3" 

SCHEDULE. 2 7/8," 0 3X4 2 2 L" 	 21'-9" 

83 78l 0 2X4 2 4 L0 " 	 - , 
Li7-6" 

B4 7/8"(1 IX4 11I8L r " 
Io- 6" 

85 2X4 23'-I" 	 2 2 3" " 

86 3/8'o 4X45 5L6' L-21 

87 5/8"06 GX2 2 0 -7 	 l -' 

as ~3/800 7X3X2 4 L6 " 	 10 

SI1/2"0i 31 2 2 " 2 ' " 21'-6" 

S 3 I/2" 0 31 2-2" 	 Q011 

" 4 1/2' 0 3XlC 2 3:-0 ' 2 2 4, 

121!
 

-4 



DEIN EXAMPLE 
• 	 ABUTMENT AND WINGWALLS ARE BRICK MASONRY. BEDSLOCKS AiND 

FOUNDATIONS ARE CONCRETE. ABUTMENTS AND WINS WALLS ARE .OWLT
spgcuFgc~ylows AS ONUt UrIT. 

PROVIDE DRAINA0.E'IN
SLAB AND BEAMS TO SEPOURE AT ONE TIME, 


CURB EVERY 51-O'. BARS FOR RAILING POSTS SHALL BE PLACIED
 
BEFORE THE SLAB IS POURED.
 

* 	 SIRON PIPE MAY BE SUBSTITUTED FOR CONCRETE RAILS BETWSEN 
THE CONCRETE POSTS. 

• 	 PROVIDE WEEPHOLES 550" IN ABUTMENT AND WINGWALLS EVERY 1t0" 
VERTICALLY AND HORIZONTALY. 

FINAL SHAPE.LENGTHMARK. DIA. NOS.ROD 

BENDING S5 1/2!,0 2X4 232-o:	 2 2'-4" 

5/8"0 4X2 2d-e'	 
, SCHEDULE. s 6 __ _ _ _ _ _ _ _19,..10" 

4" 

3/d, 0 2X40 3'- 4" If-I"S7' 

8J2XO 7 ­T/8"RI 

R2 7/8,"1 2XlO 7 -2" e. 

2- 6" 

19 

7/8"0 2 XIO 75" 26"R3 

R4 7/8",eA 2XIO 61.I11" 

' R5 3/800 14XIO 2L"SO 50" 

R 6 5/8 A) 4X2X2 	 22- 4 

R7 '/4!" 9 78X4 2 -0 6ED 4 0 

122
 



o0iSn EXAMPLE
 

* 	 CHANNEL WIDTH : 2O- On 
CHANNEL DEPTH : 7'-6" 
ROAD WAY WIDTH "20; On 
SOIL 'CONDITION : NT SO SATISFACTORY 

* 	 SAME AS DESIGN EXAMPLE Bi WITH THE ADDITION SAL @ALLAH PILES 
B" TO 80 IN DIAMETER AND LENGTH 9'. O n 

* 	 12- CEMENT CONCRETE WILL BE PUT ON TOP OF THE PILES. BEFORE 
@RICK WORK IS DONE. 

'123
 



Deslotl EXAMPLE=87
 

C EA "/ I"u 0" SCAL.S, k I,.O-I" " 

CENTRE LINE OF THE ROAD--._, 

'_W ,L W - .I.. V.. .".I I I I VI
 
I I I I!.t
 

I * - -I.. .. I.. . I t .. ,A

I I I 
 I !II I i . I I
 

- "SIDE SLOPEPLAN 

SCALEI/8"I'..O­

.~~ 

soIl-­

SMt7.-0" ­



- 27'-6" 

see Doex, 

,51
 
.-.. L .. .... OP 

SCALE I S E I;3A II I ecMOM I 

- IraGi 

1 

W 

I 

- I 
n 

, 

I6 

I l' ­

, 

I 

,5 

r 

!-

# 

i 

.. .. 

I 0 " 

'I 

u 

"I11 

_EC. E-E 

la 

.. 

55 

AL 

I 

d 11/U.1-, 

*7I1/4 sl/2,/c 

-44i 

C 
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DasIG6N .EXA.M"PLEB7
 

InI

SCA" i i ;" Iiji L "' -" 

-m-. 

.4 ... -


PLANIAsIurmEN a WING WA14L 

"in< .",, -.
 

•I,_ . _ _ _ _ _ _ __. 

(0o 

-77 

.I .1" 

S SCALE 1 I-0"- . " 

ELEVATION -1 "- o'-""i"i 

SCALE2 

26 



DES160GN EXAMPLE_I" ]
 
-
POSTS 63'. 44i116"~~IS' C/C i). 

6' P.
 

eio' ! IA8 424l 
ELEVATION: RAILING g45/*BA$3O 4 
SCALE: 14 0- - R 5IC 

D I S"R . 

" ECTIO Hm AICCi' * ~ I* 

8 " DI , - ;R5_IsJ 1.2 V 8 24"R4
DeScA-T -I'- -


SEC. J.J SEC. D-D SIEC. F- F SEC.G-G 
SCALE': is,o" 0" SCALE':-34 f'- ..V-0"SCALE:~ 11'- ,-0­0"SCALE:! SCA,.E:'% R 

27L 6" :
 

i 6.9Go- 9,8C1* DI 

,o"/c.-Y ',I 0 "CiSECTION HH 34 ,,,,, 

SCAL.01 " % t 1 1 101A.-81I''.-31-




____ 

DsiN EXAMPLE -7 

- 0 trT CLASS BRICK:. 

1: 4 MORTAR MIX.FOR URICK Wn.SPECIFICATIONS CHANNEL WIDTH- 25-	 O" 0 

O * I:3 MORTAR MIX.FOR ALL EXPOSEDCHANNEL DEPTH- '-
PLASTER WORK. 

20'- CO * 1: & a:3 MIX. FOR REINFORCEDROADWAY WIDTH-

SOIL CONDITION- SATISFACTORY CONCRETE WORK. 

S 1:3:6 MIX.FORCEMENT CONCRET9 

WORK. 

BRICK CEMEN RICKS CEMENT SAND KHOA STONE M- RODS.
CHIPS
W ORK CONCRET4~ 
 lD
IMi4 0, 0,
MATERIALS. 

S480ft CC. 910cit 68,700 620Bags 2480cft!1490Cft 80 cf. 3I'0 921 4 

/ f 257(4R.C.C 742 Nos. 
cft. t /13, g 1262.4 

V ff 0 14204 

MARK. DIA' NOS. LENGTH. FINAL SHAPE.
 

ROD
 

BENDING 81 161 or 3X2X4 28'-7" 27'-3"
 

SCHE DULE.___ 
349E ­

02 INo 2X4 15 LI 

5/83 ' 2X4 2V 

L10EAK Da 51X4 6N6(5/6b~,, 6X3 2-1 

B, 38"0'5lX 6 '" r129
 

S2 Il/.i4j 38 22!-2" T_ -" 

32 I/all a 378o 

3 112" Of 24 27!"Id, .2. ­



DUMIN EXAMPLE [840371
 
XECIFICArION 

ROD 

BENDING 

SCHEDULE. 

* 

*) 

* 

MARK 

S-

S2 

5 

ABJMENT AND WINGWALLS ARE BRICK MASONRY. HD PLOCKI, AND 

FOUNDATIONS ARE CONCRETE. ABUTMENTS AND WIW,,,WLLS ARE 

BUILT AS ONE UNIT. 

SLAB AND BEAMS TO BE POURED AT ONE TIME. PROVIDE DRAINAGE IN 

CURS EVERY 5LO1 BARS FOR RAILING POSTS SHALLIE PLACED 

BEFORE THE SLAB IS POURED. 
2' IRON PIPE MAY BE SUBSTITUTED FOR CONCRETE RAILS *TWEEFC 
THE CONCRETE POSTS. 
PROVIDE WEEPHOLES 38X3" IN ABUTMENT AND 'WIII*WALL EVERY 
3WS VERTICALLY AND HORIZONTALY. 

DIA NOS LENGTH FINAL SHAPE. 

0 3XO 2LO0 27 4" 

io" 2X4 '¢-o 271" 

6 S"q 4X2 20LSO 

87 25(8"10 2X40 3!-4C 
It . I" 

RI 70 2X12 716" 

R2 7/8" 0 2X12 7'-2" 34" 

2L6#1 

R3 7/8"PF 2 X12 7 '5" 

"R4 7/600 2Xl2 6L110 -3 

SRa 3/6"0 14X 12 2'"6" 

7" 

B 

R 5/8'0 4X2X2 26'-2" 

R7 i/4"'9 8X2X2 2. o". 

1'29 



DESSN EXAMPLE,8
 

* 	 CHANNEL WIDTH : 25'- 0" 
CHANNEL DEPTH : O0-
ROAD WAY WIDTH 20-0" 
SOIL CONDION : NOT SO SATISFACTORY 

* 	 SAME AS 0EIIN EXAMPLE 87 WITH THE ADDITION [JAL SALLAH PILES 
Gm TO 11"IN DIAMETER AND LENGTH 0-0 

S12 CEMENT CONCRFTE WILL GE PUT ON TOP OF THE PILES. BEFORE 
$RICK WORK IS DONE. 

1T.0
 



0ES1,4 EXAMPLE 8- 9
 

0 i UU-o" 

_Y 	 _
 

PLAN 	 SECTION A-A1-l 	 SCALE, .
SCALEV ,o0o-o 	 ',:). 

SCALE4~ju TI 7CENTRE LINE OF -THE ROM~ 

T 	 _.
 
I ; .	 I ' 

.o,° I ,4, 	 , I 
APPROACH ROAD I I APPRO#CH RO 

II I i *III ' I 

SlIDE LOPE.	 ElIABANKMFNT-. 
SIDE SLOPE 

SCALE, I/@%1'-O" 

0. 

.-2, 4, - -'" 


SECTION C-C 
SCALEo'Vi"I'­



DESIGN EXAMPLE 9J ___
 

32*- 6 

Do Ijxj~ON /G 

I L­ ""4" 

*----------------IL----------'-------­

-. Soel'X 30J O-------­

.II 

SCALE: 
V- 1.~- 0"

M--"-,- 4.8W it---

I 
_ _ _ _ 

i i 
_- Ifi­

__ __ _ __ _ 15,- om . 

p/ 

Gr2 1G4 2 G-9 

0 ---------­ &-T~---~~-+DET. X 
CASCALE :I .On 

___ ____32'- 6 V 

T I ! 

SCALE: ]-I= 1*-I" 

. .,,, 

5@-4' 2 5'- 4"s 5'- 4m ce a 

CROSS'SECTION OF BRIDGE 
$CALE- I-'. ... 



DESIGN EXAMPLE -B -9
 

IleI 

PLAN: ABUTMENT& WING WALL 
SCALE 14 1 0" 

10_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ____ _ _ _ _ _ 

N 

0. 

to!- o4 

-.....ELEVATION 
.SCALE : V4 a 0-0Cf 

-;33
 

1-7 



Drtsi6N EXAMPLE =­

7% ata 

ELEVATION: RAILING R 
SCALE 1 0'- 46---3 IASTIR. / 

-,, ]J l '12"c/CR- 4-_i BARS- _ -

5. SEC.J-J6 3-!W SM r 
.3-% SDIA.S6 Ej( [~ SCALF: 9 =I-W '" = 

2-4hDIA.94 

" 

VIE0 " R4Z 

" 

S I 

o-a 

,DIASTR412"C/C. S7 3D Rea2 C/CS 7 

.4J9-43- -A.S 
SEC. D-D 
SCALE :3j. I'- o 

, 
SEC. E-E 
SCALE • 

324 6" 

O'o" 

DIA. S7 

SEC. F'F 
SCALE :3 

;sw -

kECTDON 
SCA.E 3: 

2- 1"A 

G~G 
I,' .. o" 41 o s 

2- 1"DIA.B - IDIA.8 

3/ 8 DIA STR.G;1" 

f"c/c 
)/ 

3-I" 

. 
DIA 

0ISM 

.. 

. c~ 

....... 

USMR O 

-134 



OESIGN EXAMPLE l!-9]
 

SPECIFICATIO 


MATERIALS. 

ROD 
BENDING 

SCHEDULE. 

CHANNEL WIDTH-

CHANNEL DEPTH-

-ROAPWAY WIDTH 

-SOIL CONDITION 

30- O" 

8 " 

2'-O" 

SATISFACTR 

BRICK CEMENT BRICKS CEMENT 

WORK. Cl.NCRETE 


D IST CLANS RICcK. 

0 ,4 MORTAR MIX.FOR BRICKWtfK. 

• 1:3 MORTAR MID.FOR ALLEXPOSEO 
PLASTER WORK. 

• i: 12":3 MIX.FOR REINFORCED 

CONCRETE WORK. 

* 1:3:6 MIX. FOR CEMENT CONCRETE 

WORK. 

SAND KHOA STONE M.S RODS. 

CHI S 14I/4" p 11CHPSI' # 

9255O30cft. CC.937c1t 67,tO0 690Bagi 2610oft. 1660ctt. 90cft. .3/8" 
1/20 2985R.C.C.915 No. 

ctt. 5/8" 0 1390= 
7/8" 0 1690# 

I" 310041 

LENGTH FINAL SHAPE:.MARK. DIA. NOS. 

r ____ _ " 
EIDIGI" 0 3X2X4 33.q" 

B2 I Iin__or_2_X4_______; 2X4 3 -4 C 421_ 4 

• " 7'-"£:"~2 

B3 I11I iX4 17 -4' 16"O ­

1 " L-B4 5/8"0 2X4 3 3 

85 3/8",1 45X4 7-6 33 

5/0110 3X2X 3 20'-7 * 4o " )B6 

97 3/t o 18X3 6"6" f 29" 

'La 

13T 



____ 

DESIGN EXAMPLE i-1
 
0 ABUTMENT AND WINGWALLS ARE BRICK MASONRY. bEDBLOCKS AND 

SPECIFICATIONS FOUNDATIONS ARE CONCRETE. ABUTMENTS AND WINGWALLS ARE-
BUILT AS ONE UNIT. 

* SLAB AND BEAMS TO BE POURED AT ONE TIME. PROVID2 DRAINAGE IN 

CURB EVERY 5 LO'" BARS FOk RAILING POSTS SHALL BE PLACED 

BEFORE THE SLAB IS POURED. 

* 	 2IRON PIPE MAY BE SUBSTITUTED FOR CONCRETE RAILS BETWEEN 
THE CONCRETE POSTS. 

* PROVIDE WEEPHOLES 5"^o INABUTMENTAND WINGWALLS EVERY 
____, _ i5'-0VERTIGALLY jQHORI ZONTALY.-

MARK DIA NOS LENGTH FINAL SHAPE.
 
ROD
 

'/2" 44 P 
2 1LS" 

BENDING s3 1 27'-1O" 

SCHDUL E. 

S4 1/2" 00 3XIO 33- 0"	 ' 32-.4 

I- -) 

$5 1/2" 0 2X4" 33'-0" 32!-4" 

5a 51e= 0 "4X2 2 0L8 " 

S7 3/V g 2X40 364" " 4" 

RI 7/8" 11 2XI4 7 " 8 " 

___ __ ______ _____24 

R 2 71" 17 2X14 71"20 -60 

2LI 

3r- 9"R3 7/8"g 2X 14 .7 L 5' 

194 7/8s' 2XI4 6"11. 3"3" 

R5 3/eor 14XI4 2-6" 7.,
71@ 

RG. 5/8"0 '4X2X2 3 3L2" 	 3"4 

1/4" I 113X2X2 2 "0 " 

136 



0 	 CHANNEL WIDTh :30'-0 
CHANNEL DEPTH a- d' 
ROAD WI WIDTI : 20. o" 
SOIL CONDITION : NOT SO SATISFACTORY 

0 	 SAME AS DESIGN EXAMPLE 89 WITJ4 THE ADDITION SAL @ALLAN PILES 
6' TO S" IN DIAMETER AND LENGTH I0'-0* 

0 	 le CEMEHT CONCRETE WILL BE PUT ON TOP OF THE PILES. BEFORE 
BRICK WORK IS DONE. 

137
 



-DEsiN EXAMPLE..
 

"now"O 

"" ' ___ __ __ 

PLAN 
SCALE 1/2 "- I'.O" 

SECTION 
SCALE.- V32" 

A-A 
" 

.... 35 .O" ....... 

-CENTRE LINE OF THE ROAD 

- '4. 

APPROACH i 

SIDE SLOPE 
9 

PLAN so 
SCALE 18%'" 1', ""-

SEC* c 



IDESIG" EXAMPLE ~~ 

' IA 

--- - F I ,,_1J
--. .
 

IDI 

4, -4 \' ......I...... 
--------- 1,, - ----...­

fara 

'" . °.... : X
. -


SECTON { -SCIi-- oO SCALaIiNuI 

C I 

SCALE /6 " I'-O" .
 
, -9 

T,37T.:o ..sc_._T 

'a I 

1E 

PLAN
 
SCALE ill" 1- 0" 

SCALE 1/0% 1- 0 

5-4"G 4""'
201-0" 
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DESIGN EXAMPLE5-Il
 
.lo, o,' Se 4" 

% 1* 

PLAN :ABUTMET WING WALL 
SCALE:1' =I'-O" ,00 

...................... .................,.:',r 

IF -'0'--0a 

... 

a~l 

LM 

Iv 

A" 

SCALE:14 V. 0 

,ELEVATION 10'- 0"
 

. r. r :.,, I'.- . . . . . . . .. * 



DESIN EXAMPLE B-II
 

4'--W 

I 

an 

IA1'o STR.OBY2,c/cRAIINELEVATION: 

3 ,tR3Its 4-; *@AIS--""SCALE 0 " 

SE. JK K 

SCALE: V; I0" R0" 

" 3 5 O IA.BDIA. 862- DIA 34 3-4 

14 

aw S R q la SEC. G-GDDSCPFSEC. J-j SEC. 
SCALE :24iV- 0" SCALE:*jSCALE: Vu-0"SCALE4g 1'-0" 

3e- elDIA. ..L : , -9.K0 DI 84 . 86 • -5/ D . 82 Us 

L8I FN93 
ILt 

3-$ 8-IAAusC/CT~~ ~ 3,bIA912' C/C 
IDA,SECTION? H 

3- 1"DA:
KCALE:U~IQ o" 



DESIGN .EXAMPLE 8" I
 

*" wT CLASS BRICK. 
AECPWORKESPECIFICATION CHANN ZL WIDTH-- 3. .on 0 i :4 MORTAR MIX. FOR 

3O- 143 MORTAR MIX. FOR ALL EXPOSE.CHANNIl. D[PTHi- o" * 
PLASTERWORK. 

I: ll :3 MIX.FOR RE-INFORCED 
- 20- 0"ROADWAY WIDTH 

CONCFZ:T: WVtK. 
':3:6 MIX. FOR CEMENT CONCRETESOIL CONDITION - SATISFACTORY 

WORK. 

STONE M.S.ROD.EIRICKWO. CEI VEIT' BRICK. CEMENT. SAND KHOA 
CONCRETE -CHIPS 

MATERIALS, I/4"0 174
 

31 cft. 3/8"0 1193
 
I 5771cft. C.C.890cf 65,000 714Baga. 2680cft. 1910 cft 

1/R0 0I345z#R-C£.1i20 Nos. i"€Ie,~~~~c ft. 

719, 0 1910 * 
I" 345r:,# 

MARK. DIA. NOS. LENGTH. FINAL SHAPE.
ROD 

el I 3X'4. 38BENDING 

. I . 37-3"I 

SCHEDULE. 1il 0X4 18"-4'i '7 " " 
82 


2 17- 0"e' - s 
"
 

83 I" 2X4 4- IO
 

3" I" 37 - 3 " B4 5/0"0 2X4 

5 !3/8" 55X 4 9"6" 39"
 

518" V GX3 2d-" ' 

'87 
3 /8" 3.X 3 7 L6 3 

I---

I I/" .2I 2 2 "2 -6 

S2" 20 2"r 

s3 1/2" • 274d' _ 

142 



___ __ 0016NEXAMPLE B-I*.__ 
I* 	 ABUTMENT AND WRIGWAI.S ARE BRICK MASONRY. DEDBLOCKB AND 

EFGATIONS 	 FOUNDATIONS ARE CONCRETE. ABUTMENITS AND WINGWALLS -ARE,SP I 
bUILT AS ONE UNIT. 

* 	 SLAB AND.BEAMS TOBE POURED AT ONE TIME, PROVIDE DRAINAGE, 

IN CURB EVERY 5 ' 0 ', BARS FOR RAILING POSTS SHALL BE PLACED 
BEFORE THE SLAB IS POURED. 

O 	 2"IRON PIPE MAY BE SUBSTITUTED FOR CONCRETE RAILS BETWEEN 
THE CONCRETE POSTS. 

* 	 PROVIDE WEEPHOLES 5'X3'IN ABUTMENT AND dINGWALL 5-O'VERTICA ­
-LLY AND HORIZOITALLY. 

ROD MARK. DIA. NOS. LENGTH. FINAL SHAPE. 

BENDING s4 I/e" 3xo" 

SCHEDULE. SI_ 3.81O 370-4" 

S5 . V2e 0 2X4 3 e'-ON 27r-4" 

s4x2 - 9-s"1e4X " 

s7 2gX4o '3'-4" EZZ1 
I"Is 

RI 7/8"o€ 2X16 7- On 4'-0' 

R2 7I' 0 2X16 7-2" 

' R78 	 2Xl6 7 L 5 J
 
R4 _/"_ 2XI 6 1" 	 3'-30 

R5 3/d' 0 I4XI6 2'-6" 

R6 5 /8" 9 4X2X2 3SI-72 	 " 

II	 4!! 

R7r 1 JIF 130K2X2 2!-Om 

.443 



DESIGN EXAMPLE 8­

0 	CHANNEL 'WIDTH : 35%0 
: 8'- 0"DEPTHCHANNEL 


ROAD WAY WIDTH: 20- 0
 
SOIL CONDITION : NOT SO SATISFACTORY
 

* 	 SAME AS DESIGN EROMPLE II WITH THE ADDITION SAL SALLAN PILES 

6" TO 8 IN DIAMETER. AND LENGTH IO-O. 

* 	 12 CEMENT CONCRETE WILL BE PUT ON TOP OF THE PILES. BEFORE 
BRICK WORK IS DONE. 



DIRSIGN EXAMPLE F1
 

SC-.: 1,4v ,- SCALE: L. 0" 

CENTRE LINE OF THE ROAD-
II 

a 

I 

APPROACH Ro04 

IKh5 

{ I? 

II I 

" 

20'- 0- CENTRE 

_____I " 

I 

II I 
" 

_ 

0 

-__ 

IIII 
is 

EMBANKM 
SIDE SLOrt : 

YANG WALL 

'a 

PLAN 

SECION C-C 
ECALE: I z"I'- 0 

1140 



__ _ __._ 

DESIGN EXAMPLE 

0 

,..,.,=,,
..
D .
 . SEEJ t:o
 

SEC.E ; 
/ j VS - lAI'-o"
SCALE: 

-

I 
 ID DET.X 
17-

SCALE:& 1-0SE POiN BB" 
RAILING POSTS_r__i__ t.SsI­

- 7 , 

1'-0SC t# LE 
G -


I 


,
 

IU
 

G­
, 

II G -I
 
' i 

IiI
 

2 ­
-4 II 

LAN :SLAB -

SCALE 'on G 

= c~ -I87ua'/ r442ri K 



IDESIGN1 EXAMPLE IS 13
 

4,, 

PLAN 
SCALE : 1 '- 0" 

_ _ _ _ _ _0 
_ _ _ _ _ _ . _ _ S 

_ _ _, _._ _IF 

147 

20 -- _ -

ELEVATIO N 
SCALE: .% 0o0 



DESIGN EXAMPLE I .
 

2 -- -. 4 042... 12" 

22'- 6" 

SECTION G-G 
SCALE: V V- 0" 

E~I 

94 

ELEVATION: RAILING 
IIt esiw.e c -cSCALE: I , - O" 

,- SEC, ,.-J _,--

Ole 4-If90BALRSSE•- IRS Aft-/- -4-II 4 

• " ~SCALE , -o/ 

ccc/c C--L a., 
148 

T T '
T 

SCALE,V-40 



DESIGN EXAMPLE -13 

R.C.C. T- BEAM BRIDGE. l IST CLASS BRICK: 

MIX.FOR BRICKWORK....
8PECIFICATIONS CHANNEL WIDTH- 4d-0 	 • i:4 MORTAR 


0 13 MORTAR MIX.FOR ALL EXPOSED
 - 1O0o"CHANNEL DEPTH 
PLASTER WORK.
 

ROADWAY WIDTH - 20"0O 
i i:l/.2:3 MIX.POR REINFORCED 

SOIL CONDITION.SATISFACTORY. CONCRETE WORK. 

. 1:3:6 MIX.FOR CEMENT CONCRETE 

W(RK. 

BRICK CEMENT BRICKS CEMENT SAND KHOA STONE 	 MS. RODS. 
WORK. CONCRETE __ __ __CHIPS 

MATERIALS. 	 1/4@0 126 

13,156 et. C.C.1855cff. IP156O 13408ag, 5400 t 2915ct'.IZ0ft 3/6"p 1442 
floe.- 1375I/2" 38714.10 e9R.C.C. 1375 

cft. 5/8" 8'95 

3/4" 0 5614 
78" O 2852 4' 

I_ 	 0 40614-~1______-

MARK. DIA. NOS. LENGTH FNAL SHAPE. 
..... ....R OD 

42'-3Is IV 3X4 43-7BENDING 

SCHEDULE. . 3x4 4- 1 	 41'-9" 

83 r' 0 2X4 45!- e 
-31-otl a,,e- 6"L­

64 I" ' IX4 2 9L10 " 	 28"61 

05 7/81.0, 2X4 4-5 	 42L3"" 

59X4 V-6" j451"
66 38w o' 

____ ____9" 

I9-9"07 3/41' 6X3 

" 

3/em 27X3 @.- 6 41 
Be 


11e.v 57 222" 216" 	 ]SI 


S2 I 2 57 23'-2" 

s3 I,.# 57 27-io0 	 _.
 



DESIGN EXAMPLE ­

* 	 ABUTMENT AND WINGWALLS ARE BRICK MASONRX SIDBLOCKS AND 

FOUNDATIONS ARE CONCRETE. ABUTMENTS AND WINOWALLS ARE 
[CMFICATION8 BUILT AS ONE UNIT. 

* 	 SLAB AND BEAMS 10 BE POURED AT ONE TIME. PROVIDE Er4AINABE 

IN CURB EVERY 5 t(o", BARS FOR RAILING POSTS SHALL BE PLACED 

BEFORE THE SLAB IS POURED. 

* 	 2" IRON PIPE MAY BE SUBSTITUTED FOR CONCRETE RAILS 'BETWEEN 

THE CONCRETE POSTS. 
* 	 PROVIDE WEEPHOLES S"X' IN ABUTMENT AND WINOWALL EVERY 

A5.O" VERTICALLY AND HORIZONTALY. 

ROD MARK- DIA NOS LENGTH 	 FINAL SHAPE. 
___-____"____SBENDING,

SEDUE S4 1/2" .6 3XIO 	 4-443LO"SCHEDULE 	 42" 4" 

33 ,4 '*  6'5 1/2" 0 2X4 	 3-4" 

Se* 5/so 4X2 20P-8" ("O" 191..0O" 

3/s". '2X40 31 4" 11'-II" 4& 

RI 7/go"o 2xIS *-e" 	 4'0" 

R2 7/s0 j 2X18 7L2!1C1 .1 it 

ZI 7 ' 5R5 7/8, 2XIs " 

2LG6, 

R 4 7W "B Z.XIS 6'-_ lII 	 3!"311 

35/8"10 .sX 14 2L6 -
I-. 

510" 

70' 

R6 5/86P7 4)2X 2 431-20 	 42*- 4" 

1/4"f 14?X32 21.o 4"R7 

150 



DESIGN- EXAmrPLE [ 4
 

0 CHANNEL WIDTH : 40!- 0 
CHANNEL DEPTH : I0- O" 
ROAD WAY WIDTH : 20- O 
SOIL CONDITION : NOT SO SATISFACTORY 

* SAHE AS 
6" TO B' 

DESIGN EXAMPLE 013 WITH 
IN DIAMETER AND LENGTH 

THE' ADDITION 
Id- 0 

SAL DALLAH PILES 

* 12' CEMENT CONCRETE 
BRICK WORK IS DONE. 

WILL SE PUT ON TOP OF THE PILES. BEFORE 

1aI 



DESIGN EXAMPLE =_I R.C.Pip, Typo Sluice 

SECTION-A.A. 

SCALE- IY '=I'0 STORAGE BASIN! SLOE. 

o 

b -EMBi NKMENT 

EMFIANKMENTr 
TOP 

SIDE SLOPES. - -­

.E.LJ 
SCALE- I/i6II O" 

00 

LDISCHARGE SIDE. 

0-S0 

00 

SCALE-

I 

I 

S 

I 

S ~~DSCAGll"I ... 

' 

4 

I 

I 

GUIDE FRAME. 

I
I! 

SIDE. 

-



DESIGN EXAMFU[I- I
 

ST ON RPr 

". -='" 8._1, /c.8,oSCALE- 15" CM I'' 

SCALE- I/8- C-06 

t1 .. /10 

._.,...... I­.. 
 . ,... O,..,. 
MO -8/­

S-s OI-CTI ON-I s 

I -
U 

END ELEVATI-. SSCAL E- I41-AR 

SCALE- On-0" .0. C/4%C 

=o 1- S - ."" A"L.. -"' ";.':'SC "
 

_ i • e12i GfAJ*N W/OOD PLANK. 

... ,101- O --
BE 3t-5CONDETOP GAT 

450 '- _4CROSS- . . s CT.OF WOEu.-,,, R a . 
H_:~OW" BIB IE_.TOF GATE. -­=zqxwFL AT BAR 

SCAL. 'E7-z7-;0 4CALiE'. /0',,a'-O CONIE~CTED WITHPLAWIBYV' 49OLT 



DEMN EXAMPLE S !
 

REINFORCED CONCRETE 'I CLASS NRICK$.
 
SPECIFICATIONS 	 TPE.TY 	 * 1:4 MORTAR MIX Vor BRICWORK.SPNSPAN 3t- O's 1:3 MORTAR MIX FOR PLASTERING 

LENGTHLENGT~IOO LL EXP03ED BRICKWORK'.	 - ILO 
* I:11/.:3N MIX FoR REINFORCED 

SOIL CONDITION. CONCRITE WORK. 

-SATISFACTORY. 	 * J:3:6 MIX FOR CEMENT CONCRETE 

WORK. 

BRICK CEkW BRICKS CEMENT SANID KHOA. STONE WOOD. PIPE M.&ROD. 
WORK. CONC. CHIPS. 

MATERIALS. 
!C.C290 6170 101 375 411 dMc4' V'DIA. 3/8'0 218 it 

5t. ct. No.. Boap. eft. eft. 2"67 4'L. 5/8"0 160* 
eft. 3 PIoctR.C. C 


ISOtt
 

MARK. DIA NOS LENGT 	 FINAL SNAPe. 

ROD 	 I'S" 
BENDING 81 3/" 0 IIX2 71.6" a4 
SCHEDULE.
 

° I. 4. 

$3 5/O"0 4X4 IO I (P0 1Ld a,- lp§LWsit 3/00 2Xia 

IL~w 

34~~ IX 3/1f -" If j(s 



06SI6N EXAMPLE It. C. Box Curt Type SI, 

,I -o
L ?o-s" 1 to'o 


31[CTION-A A& 4 

SCA L E- I/a",&Iq-O" 
STORAGE BASIN SIDE. 

o­
0 

o / E 1Ke NTAENTTOR 

0, 

"PLAN DISCHARGE SIDE. 

"T'€' LF- 1/16'161 W~,­
aLe"I 


II I'o 

'IX A*11 

. lI 

........... I I 

-a', 

A bi 

la­



--

DSIN EMPL_s 21_ 

I o- stool, 

R:
RCC.BOX. 

RIPO*3STONE 

r /'g /cS"9SECTION-C.C. D 

SCALE-3/6I-d 

4-5/8"t S?,, , i 

4/5/8-0sc.. I i.....,..,. 3/8I@8 8 1 
I II 

CROSS SEC.GUIDE FRAM 

END EL_ ! .iCALE- 3/ 19 I-O" 

SCALE- 3/16"-1"" 1 6 L eL-64 Lo L 

6" C. c S1 ' ' .,
1/' 


lostE 4-e"-r" 

-rr 



DISCON EXAMPLES2
 

b 8 

SECTION -D.D 
SCALE 318'I 

ell C. 

-A­

1-1 .C 
SECTION:-E. E 

SCALE- 3/8'.I'-d' 

.or1 

5 
-

SECTION- F. P 
at, A i widoin 



__ ____ __ _ _093M6 EXAMPLE 

IST CLASS PRICKS.REINFORC) CONCRETE BOX 
CULVERT TYR •1!4 MORTAR MIX FOR IRICKWORK. 

PECFlCAIONI SPAN. 40" * 1: 3 MORTAR MIX FOR PLASTERIMr 

LNGTH- I-0" ALL EXPOSED BRICKWORK. 

L* 0J2":3MiX FOR REINFORCED 
1EIGHT - 7-d" CONCRETE WORK. 

SOIL CONDITION. SATISFACTORY. * 	 1:3:6 MIX FOR CEMENT CONCRETE 

WORK. 

6iFCK CEMENT BRICKS 'CEMENT SAND KHOA GARJON M.S. RODS. 
WOR K. CONCRETE WOOD

MATERIALS. 
347 ct. Cr.C51 cft 3340 144Bop.sSocft. 703eft. 2"X8WA6 3/6" 0 450 41 

RCC238 No$ 27. Vg' 0 462 4 
eft. ,/i " # 147.# 

MARK. DIA NOS. LENGTH FINAL SHAPE.
 

ROD ew
 

BENDING Si .1/2" P A'
 

SCHEDULE _-_-_ 
2Lo" 

I/2" P 2XAI 4-" a.oj7
89. 

33 1/2" 0 2Xii 4"-8 2-OL 

84 I/l20 13 14"0" 

35 Io a5106 t 

86 3/0"o 40 1 	 " I~~ 	 I* 4* 

5/8"0 4X4 W-10" 8-0[__37 

so 3/8'I 60 4 "6 " 

so 	
7L1G.3/01 I 2X8 " 

910 3/6j-0 2X9 .IAli-log 



DESIGN EXAMPLE I I
 
101-00 1LOO 

SECTnON_. 
SCALE - ' -O" 

-EMBANKMENT 
SIDE SLOPE. 

ILI___
0 _ , 

z -

-= =#-GUIDE FRAME. 

- -o 

PLAN 
70 SCA LE- 1/1 W V-Ou 

-IK 

* PLAN 
SCALE- I/WU I'-d 



3eN EXAMPLE IS-Fi1 

Billl1 ' 6 	 I]T0o 

•b
 
* 	 3-CC Box. 

61004 
J 21-dC. C. . SS.$OL a LOC.C. 

%9 - 908'e/c.so30' 10*'C.s3oSECTION-B.B 
SCALE- 1/8uIO 0" 

21 t 
4-5/8"0.87 - 'A 
0o"©/c. so 

380@/4 9 - I 
~31 

* 	 I CROSS SEC GUIDE FRAM 

CA ~SCALE- 1/2% 1 0 * 

-- IL 9 19'0"4119	
l" I 

b 

.1END ELEVATION 
"
IM'sI'-0SCALE-

a"
 
, S6S6 -" . , 	 U- -

EACH F=e I/ 0 I 's 
p if EACHF E , 

* --'
 

_j _ _,__ _ _ _ 
1 b 

3 

, : .	 

/Jir 
. "-	

p 
' #
 

:24.
 
19s15 ",j15-1W" 

1"1"1 	 IECTIONC.C 

R.C.C. BOX. 	 s-l" 
.'LE- /4% " 

SCALE- I/4 I 

http:908'e/c.so


OESI,. EXAMPLE [S] 
REINFORCED CONCRETE *OX * IST CLASS BRICKS. 

CULVERT TYPe. 1!4 MORTAR MIX FOR BRICKWORK.PECIFICATiON 
SPAN. 0l 1:3 MORTAR MIX FOR PLASTERINS 

ALI EXPOSED BRICKWORK. 

LENGTH- 10% Of 1* 1:)2:3 MIX FOR REINFORCED 

CONCRETE WORK.HEIGHT- IV- O 
SOIL CONDITION.SATiSFACTORY. *. 1:3:6 MIX FOR CEMENT CONCRETE 

BRICK CEMENT BRICKS CEMENT SAND KHOA M.S. RODS
 
MATERIALS. WORK. CONCRETE
 

892 cft. C.C.5S1cft. 10270 Nos 192BSg. 695cl. S30cft. 3/6"0 490 * 
RC315cft Ile 05 4 

5/08$V 175 * 

MARK. DIA. NOS. LENGTH. FINAL SHAPE.
ROD. ' '. 

BENDING s 1/20 9 2 7L4 " 8-5 

SCHEDULE "-'.
 

S2. 1/2" 0 SX2 5- 2• 2'
 

3 1/2 0 9X2 " 4 15 2 

7!'

54 I/2"' 0 12 2o('& 

•
s5 I/ ' 12 6-11 r 

$7 5/861 0 4)94 10L6" 9-8 

-, g'-- " 
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DESIGN EXAMPLE S- 4
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DESIGN EXAMPLE V3j D4
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DESIGN EXMPLE[ -4] 
CLASS @RICK$.REINFORCED CONCRETE SOX l rST 

1: 4 MORTAR MC FOR RICKWORK.SPECIFICATIONI CUL4EmT TYPE. 
I: 3 MORTAR MIX FOR PLASTERIMS

SPAN. 510 
ALL EXPOSED BRICKWORK. 

LENGTH-12'O * I:l42:s MIX FOR REINFORCED 

CONCRETE WORK.
HEIGTr- '-6 
* 1:3:6 MIX FOR CEMENT CONCRETESOIL CONDITION.SATISFACTORY. 

WOR K. 
--

BRICK CEMENT SRICK3 CEMEN;T SAND KHOA 	 GARJON MS. RODS 
WOODWORK. 	 CONCRET', . -MATERIALS 

814 ft 	 C.C.777cf. 0,290 209 Baap 766 ft. 962cft. 'X@O'X 3/80 0l m 

RC.C.292 No. =l I/a" 0 7124t 
5/0" 0 	 214 # 

'd FINAL SHAPE. 
LEMMINNOSDIAMARK 


SENDING 31 1/2' 0 II 30"4! 	 e 'll" 

SCHEDULE.
 

Sp
 

/2" 0 iIK2 V'-3" 9!-fI 

83 	 1/2_ 411 I_ '-3' _ _ 

54 , 0 I'6 24-88[~ 9-!4 
5L 4" 

S I/2" 4 16 6-9 	 6; 1"' 

S 3/8" 77 12-2" 	 --- a 
III-an 

S5/e'0 4X4 12"o" 

" 3 " If"087 	 3/S" I5X4 3 
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DESIGN EXAM"PLIV S-7- Multple vent R.eCPIp. Type Sluice 

- IO1-o" 91-0OA 

IIE30 

SECTON- A4 
SCALESI/8"uILO' 1 TORAGE BASIN SIDE. 

a 

b MBANKMENT TOP 
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DISCHARGE SIDE.
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_________ DUDOGN IXAMPLE I~I 
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walmow-D CORM~TE 	 18IT CLASS IoIK. 
p WIIC TflOfS jL'rlpL. PPj 't . * S:4 mORTA mixKFov potCMRc. 

*PIPE DI A- @ 	 i:3: ORTAR MIX FOR PLASfrINO1 
ALL EXPOSED IMICKWORK, 

LENGTH - IO-O" 

SOIL CONDiTION- eo.f4Cl fTf' WORK. 

SATI3FACTORY. ::orIX FoR COeM CONCRTE 
WORK. 

S9icK CEMENT BRICKS. CEMENT P~AW) 104A GARJON MS.-RODS. 
MATERIALS. woRK coMcAM ___WOO_ 

482 cft. 6104cf. 534 rft 3rI 382
573 cf I. C.C.463 oft. 	0464No 146Bag" 

R.C.C.216 
off. R.c. C.PIPE 3~"DIA 

FINAL SHAPE. 
NOl. LENvrH.MARK CIA 

R~OD 
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PRPAnAIO OlFtH CONtRACT DocUMOM . ANDn 
0NSOfATIONs, JOB AWARDINS AND CONSTRUCTION G.PURVW N 

1. preparationof the contract docunmnts
 

For an engineering construction work, contract documents usually consist of the following:
 

(I) 	 Tender notice
 

(i) General rules and directions tot use of the contractors.
 

(ill) Form and conditions of contract.
 

(iv) 	 Specifications and bill of quantities. 

(v) 	 Project drawings. 

usually given in daily news papers for publication for a(i) 	 Tender notice :-Tender notice is 
A tender notice should contain the following information:specified number of days. 

(a) 	 . Name of the inviting authority, nature of tho work and its location. 

(b) 	 Mode of submitting tender - sealed cover should be mentioned to maintain secrecy. 

(c) 	 Form in which tender is to be submitted - it is convenient if all the quotations are 

obtained in the same form. 

(d) 	 Estimated cost of the work and the time limit within which the work is to be completed. 

Information regarding the time and place and at what coat drawings, specifications and(e) 
blank tender forms etc. may be obtained. 

bids.(f) 	 The earnest money required and the last date, place and time of receipt of sealed 

(g) 	 The date, time, place and procedure of opening of tenders. 

A Specimen tender notice can be as follows: 

NOTICE INVITING TENDER 

OFFICE OF THE ........................
 

( 	 ) from1. 	 Tenders in sealed covers are hereby invited in the form no. 
will be received by the undersignedbonafide contractors for the under mentioned work and 

) and will be opened on the same day at .............................. Hours rupto ( 

2. 	 Name of the work: .......................................
 

The amount of the estimate of work put to tender Tit......................
3. 

4. Each tender to be accompained by Tk......................... in crased cheque, Bank Dift, 

Govt. securities or Postal certificates In favour of the undersigned as earnest money. 

words and figures and should be Iiuveiv of ol5. The rates should be quoted both in 

taxes now in force.
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64- TIm allowed for ompletion of the work from the date of Issue of wok order .......
 

7. The tender form together with the schedule of items, specifklatlontemn mW annditiona 
plane 6tc. can be obained from the office of the undersigned during office hour On pfm t: 
of g oheree 

8. The undersigned is not bound to accept the lowest tender and reserves the right to 
reject any or all tenders received without assigning any reaon. 

9. This tender notice along with the special terms and conditions will form a part of the 

contract and will be binding upon the contractor. 

Supervisor of work 

(ii) 	 General rules and directions for use of the contractor :-

It is necessary to insert general instructions to the competing contractors at the Beginning 

of the contract documents which include clauses like issue rate (rate at which cost of 

materials will be deducted from the contractors bill if materials are supplied by the autho­

rity) and use of materials supplied by the authority, correction of tender, withdrawal of 

tender etc. 

(i1) Form and condition of contract: Form 2911 of the Pubic Works Department of the 

Government of Bangladesh is a standard form for contract and should be used. It is rather 

an elaborate form. A specimen Memorandum of contract with neadings for conditions of 

contract can be as follows : 

Memorandum 
(a) 	 General description 

(b) 	 Estimated cost.................................... Tk.
 

(c) 	 Earnest money ................................... Tk.
 

(d) 	 Security deposit including earnest money 1k. 

(e) 	 Percentage Ifany to be deducted from bills Tk. 

(f) 	 Time allowed for the work from the date of written order to commence the work 

( in moii ) 

Unit Unit rate AmountItem Description Quantity 

-i-
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Dreetlen : 

tha work within ......... A 
the omployers written order to commence and to complete the whole work csmpxl*11 In lh 
contract within.................. days. 

1. 	 We undertke, If our tendr Is -&cepted, to commence . s of 

2. 	 We solemnly declare that we have noted the conditions of contract to the effect that thee s;WIi 
be no change whistsoe-er in the item rate entered In the bill of quantities under the contract. 

3. 	 We understand that the authority is not bound to accept the ioweat or any tender you may 
receive, 

4. 	 We are sumbittieg herewith the earnest many of Tk .................... as required by the notice 
inviting tender. 

5. 	 We are submitting herewith the complete set of Tender Documents, all duely filled in end 

signed, 

Signature of Tenderer with Seal. 

The usual sections of conditions of contracts are 

1. 	 Award and execution of contract 

2. 	 Scope of work 

3. 	 Control of work 

4. 	 Control of Material 

5. 	 Legal relations and Responsibility to the Public 

6. 	 Prosecution and Progress 

7. 	 Measurement and Payment. 

(vi) 	 Specifications and bill of quantities : Specifications are written instructions distinguishing 

or limiting and describing in detail the various 'trade sections' of the construction work 

proposed to be undertaken. In the following paragraphs, sampie specifications for a few 

items are given as an illuctration. It should be noted that these examples are subject to 
variation according to actual circumstances. 

Earth work 

This item shall consist of tho necessary excavation for foundations of the structurelstructures under 
the project. 
Excavation shall Include rsmnoval of all materials from within the excavation limits as shown on the 

drawingo, all clooring and grubbing of the site of the propossed work, the constructiun and subse­
quent removal of 11 neceisty bracing, shoring, sheetings all pumping, t ullng. dvAnk,.g and 

bock filling and disposal of surplus or unsuitable materiel and the necessy excavetlon of Io 

stean channel as masy be directed by the jab stspervisor. 



All foundstions shell bo constructed by open excavation and the foundation opening man ft 
IlWd bsce ko accordance with approved methode. 

Pumping or buili g of water from the Interior of any foundation onclosureI shall be done in sIch a 
manmer as to preclude the posibility of any portion of the construction materials being carriodoway. 

Foundation pits shall be excavated to permit the placing of the full widths end lengths of footings
 
shown on drawings with horizontal beds. Rounded or undercut corners and edges of footings will
 
not be permitted.
 

The elevation of the bottom of footings, as shown on the drawings, shall be considered as
 
approximate only and the supervisor may order, in writing, such changes in dimensions or eleva­
tions of footings as may be necessary to secure a satisfactory foundation.
 

After such exacavation is completed, the contractor shall notify the supervisor and no masonry
 
shall be placed until the supervisor has approved the depth of the excavation and the character
 
of foundation materials and has given premission to proceed.
 

All materials used for backfill shall be of a quality acceptable to the supervisor and shall be
 
free from organic materials. All backfill shall be placed in 6 ( six ) inches layers and thorouhly
 
compacted by approved methods. The top surface of the backfill shall be neatly graded.
 

Adequate provision shall be made for thorough drainage of all backfilling by the provision of
 
weapholes or other approved methods.
 

All excavated materials not used for backfilling shall bo disposed of as directed by the supervisor.
 

Unless otherwise specified, no excavation shall be made outside of the specified limit of founda­
tion and the natural streambed adjacent to the structure shall not be disturbed unless shown
 
on the drainage or permitted by the supervisor.
 

The vertical limits for excavation shall include all excavation made between the existing ground
 
surface and the elevation of the bottom of footing as shown on drawings. The measurement
 
shall be based on the actual volume of earthwork done in conformity with the specification and
 
true to drawing.
 

Brickwork
 
All bricks shall be of first class quality. Brickwork shall be built plumb, curved or battered as
 
shown in the drawings or as may be required by the supervisor. Brick shall b3 cleened and If
 
necessary, they shall be scrubbed. Bricks shall be soaked in water for at least 8 hours In a
 
reservoir before work, at the contractor's cost. No brick wcrks shall be acceptable unless the
 
bricks are properly soaked.
 

Vertical joints in alternate courses shall come directly over one another. Joint thickness shell
 
be I-. The height of four courses Including 4 bed joints shall rise 12-. The masonry hell
 
be cured for atleast 7 days.
 

Plastering:
 
Plastering shall be done with cement plaster of specified proportions, applied to clan rough
 

'auiIfdes In a eingle coat of specified thickness and idti"E. 04.tiidhlyh'lIdter "A 
kept moist throughout the progres of the. work and for ltidt t0V* Abr tif. 
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This Item shall consist of concreate composed of couUe aggrepte. fino a"eg p,,a, d 
cement and water proportioned and mixed as provided in the specifications and 0a pr tpOW of 

the supervisor, 

intoJ inch down gradedThe coarse aggregate shall be from 1st class picked 1hama broken 
the satisfaction of the supervisor. Thefineeggregat shllscreened, washed, cleaned, up to 

to be used on ths job shellbe of Sylhet sand, screened, cleaned and washed. The cement 

be of the brand approved by the supervisor. The supervisor may ask the contractor if " deems 

it necessary for the performances of any test to tho determine suitability of different meterials 

at contractor's own cost. The ultimate strength of concrete to be used on the job shall be 

between 2000 to 2500 p.s.i. The proportion of the mix shall in no case be less then 1 : 2 :4. 

The form work shall be substantial, rigid, unyielding and watertight. he maximum deflection 
the•d, in inches in the longitudinal formwork members shall not be more than that given by 

formula ( but not exeeding I-) : 

S + 100d 1000 

where "S, Is the distance in inches between bents or supports. 

In all cases the formwork for the girders, slabs etc. shall be supported on ballah piling driven to 

sufficient penetration to carry the superimposed loads. The supervisor may ask the contractor for 

performing load tests on the shuttering to determine the adequacy of the shuttering at the con­

tractor's cost. 

After all these specifications are met and written approval is taken from the supervisor, the 

contractor will go ahead with reinforcement arrangemont. The reinforcement being checked and 

approved by the supervisor, the contractor will start concreting operation as per approved progra­

mme and method. The concrete shall be mixed in approved methods ensuring specified slump. 
All surfaces not covered by forms shall be protected with wettedCuring shall be done with care. 

gunny bags or any other approved means and kept wet by sprinkling water for a period of not les 

than 28 days. 

Reinforcement steel 

Reinforcing steel shall be of plain bars and shall meet the requirements of ASTM Designation 

A-15-65 Intermediate or Hard Grades, unless otherwise called for in the drawings. 

When placed In concrete, all reinforcing steel shall be clean and free from all scales end injurious 

rusts. Steel shall be placed in position as per drawings and kept in position while the concrete 

Is being placed. Reinforcement shall be placed in position before concrete is deposited. In no 

case shall reinforcing steel be driven or forced into the contcrete after it has taken its Initial set. 

All hooks, bends and splicing shall be standard unless otherwise indicated on the drawings. 

Reinforcement steel shall be in place and approved by the supervisor before any concrete Is placed. 

Salballah Piling 

This item shall consist of furnishing, driving upto the specified depth and lvitling the top at .i 
tequired position as per the drawings. 

ti 



ThM materls shllconCOst of Salbellsh, Straight Of dIameterfesVpecfIed In the esheduleSt Itoos. 
dw holl. TeThe length of S lbolish shall be tteait two feet greater than that sihown in 

bellb shall be creosoted to atleast 15 lb retenslon se per standard specificatlons of BFIDC. 

The bellah shall be driven by monkey cap and guiding posts as per approval of the supervior. The 
the pile does not penetratethan the weight of the pile. Ifweight of the monkey shall not be loes 

exercioe his judglment assupervisor who willto the required depth, it shall be reported to the 
length of the piles, ufter driving t~le pile the top level of the pile shall 

to the edjustibility of the 
be levelled off. 

Ilituminous Surface Treatment 

treatment composed of bituminous material and 
This item shall consist of a bituminous surface 


course. It shall be constructed in accordance with the
 
aggregate constructed on prepared be 

the drawings and with lines and grades established by the super­
typical cross-section shown on 
visor. 

consist of hard, strong, Sylhet shingles ofsurfacs, treatment shallAggregates for bituminous 
coatings and excess of flat, elongated, thinly laminated, soft 

specified size, free from adherent 

or disintegrated pieces.
 

and viscosity and its measurement

Bituminous materials shal, be uniform in character, appearance 


shall be taken when the material is of a uniform temperature and free from air bubbles.
 

Bituminous matc(al shall not be applied until the basecourse is clean, dry, compacted and bonded 

and conforms to the typical cross-section shown on the 
to the satisfaction of the supervisor 

Bituminous material shall be 
drawings, and the lines and grades established by the supervisor. 

for the full width to be treated. When the bituminous material Is applied for 
applied uniformly 

shall be provided by overlapping the 
less than the full width of the treatment, a suitable joint 


application approximately 3 inches to ensure complete coverage.
 

applidd to the road surface 
For application, bituminous material shall be heated to 350-3750F and 

si-ll be applied at the rate of 45 lbs 
when the temperature is not less than 3500 F. The bitumen 


per 100 sq. feet of surface.
 

Sylhets shingles kpassing through J- square
Immediately after the application of the bitumen, 

be applied uni­
mesh and retained on 1" square mesh) In perfectly clean and dry condi:ion shall 

100 square feet over the whole surface in which the bitumen is 
formly at the rate of 6 cft per 
applied. 

it shall be rolled by e heavy
As soon as the stone chips have been spread over the vhole area, 

roller. The rolling shall be done In longitudinal direction beginning at the outer edges of the 

Each strip of the roller shall overlap the prior one by
towards the centre.treatment and working 


one half width of roller.
 

(v) Project Drawings : Drawings for supplying to the bidders and also for carrying out the 

proper scales with the help of a competent drafts­
construction work have to be prepared In 

The drawings for the different design examples included in the Manuel may be redrawn 
man. 

standard dimensions at an appropriete enlargedx 30" /40-on tracing paper sheets of 20" 
The draf*smsn shall sign the drawimp

scale with all the dimensions and notes given therein. 


end these shall be counter signed by a technically competent person diter thorgh holokIng
 

The drawings can then be reproduced in the required number of popies by eminwle pinting
 

proce".
 



2. contraot negetbetlone and awarding the Job.
 
For constructlon purposes. the usual typs of contracts era as follows:
 

1. Lump sum contract. 
2. Item rate or unit price contract. 

3. Cost plus fee contract. 
4. Labour contract. 

Lump sum Contract: In a lump sum contract the contractor agrees to carry out the entire work 
as shown in drawings and described In specifications, supplying labour and materials, all complete 
for a specified lump sum. 

In some cases provisions may be made for the cost of extra work changes and omissions. Payments 
are made to the contractor after a completion certificate is obtained from the Supervisor. Usually 
no part payment is made to the Contractor but provisions for part payment may also be made. 

This type of contract is less complecated for the executing authority And less supervisory staff 
is necessary. The authortiy may also know the exact bum of money needed for the project.
However all the details involving cost of the project have to be found out before hand which 
may be difficult. Projects having uncertainities and for which a complete set of contract 
ducumens thave not been prepared are never given as lump sum contract. 

Item rate or Unit Price contract: This is the most widely used type of contract. In this 
contract the contractor agrees to carry out the work as per drawings, bill of quantities and 
specicifications in consideration of a payment to be made entirely on measurements taken as the 
work proceeds, and at the unit prices tendered by the contractor in tho bill of quantities. 

The work may be tendered before all the details have boon worked outuncertainities are taken 
care of. The agreement is very fair to both the parties. 

Both owner and the contractor must do a lot of computation and book keeping. As the quiantities 
are likely to vary it is possible for the contractor to submit an unbalanced tender on the basis of 
shrewd anticipation or perhaps outside information. The -extra item- or "non. tendered items" 
often causes a lot of trouble and in most cases the owner has to pay slightly higher rates than he 
would have payed if these were included in the begining. 

So contracts of this nature needs careful scrunity by the Supervisor before being entered into. 

Cost plus fee contract : In this the owner agrees to pay to the contractor the actual cost of the 
work plus an agred fee. The foe may be fixed, fluctuating or a percentage of the cost. 

This type of contract is suitable only for specialized work when exceptional quality of work is 
required and when the contractor is very reliable. In public works this is not done except in. 
emergencies. 

Labour Contract : In this type of contract the owner agrees to supply all the requisite materials 
to the contractor and the contractor agrees to supply all the labour and workmanship necessary 
for completion of work according to drawings and specifications. 

This form Is suitable for those cases where materials are obtained free or at a subeidised rate. 

Limited or Selective tender : In this method the owner invites tenders from a few contrators 
who are known to have speciallead in the special type of work or who have been prevlously pre­
qualified or enlisted, This Is also adopted when there Is such an urgency that time for slaborate 
advertisanente mnd notices is not available. Spot tenders, where tenders ore published M a few 
spots only may also be Included in this group. In public works limited or selctivo tend6ft dte not 
adopted In usual circumstances. 
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Open tfndw : In this method tenders are Invited through public adver tsement. T*hi is in the 
iul pmleIe fotpublic weis: Advertising is usually done through newepapes tadw the hod-
Ing -Tender Notice. Advertisements should appear 2 to 3 weeks In advance of the expected 
quotation. 
Lowest tender may be rejected on following grounds. 
(i) Imprope offer (i) Inadequate finances (ii) lack of experience in the particular type 64 
works (iv) unsatisfactory reputation (v) Inadequate staff end equipment. 

All tenders received may be rejected, if­

(i) There exists a well grounded suspicion of collusion'between Tenderers or some other form 

of fraud. 

The lowest tenderer has quoted a figure which is higher than the funds available.(i) 

(iii) 	 The number of tenders are too low to ensure proper competition. 

3. Construction Scheduling, job supervision end Record Keeping. 

For successful performance of a construction project, the work should be carefully planned and 

scheduled. Factors which contribute to good planning are 

(I) Understanding the job to be done. 

(i) Understanding the plans and specifications. 

with local 	 labour, materials, transpor­(iii) 	 Acquainting onself the condition the worksite, 


tation, etc.
 

(iv) Ability to plan ahead for coming construction operitions. 

(v) Purchasing, transporting and properly storing materials ahead of time for use on the project. 

(vi) Obtaining the supervisory staff to properly execute the work. 

(vii) 	 Obtaining and maintaining a good labour force. 

It is a common practice to setup a chart of construction schedule by breaking down the project 
the completioninto appropriate divisions and activities and assigning appropriate time period for 

of each of these. On the same chart, the actual progress of the work can also be recorded giving a 

clear 	visual picture of the progress of the work. An Illustrative example of a construction 

schedule for a cultvert is given. 
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Project : 	 1----­

L.stlon : 	 ActuM p ogNI 

March 	 April, 

Item 	 Operation 7 14 21 28 7 14 21 28 

1. 	 Stake out 

2. 	 Excavation 

3. 	 Foundation 

4. 	 Abutments and
 
wingwalls
 

5. 	 Shuttering and
 
slab deck =3
 

6. 	 Approach roads 

7. 	 Finishing eqrth work,
 
dressing & pitching
 
the side
 

Before and during construction, materials must be brought to the site. A constant check should be 
made on the quality of materials at the site so that they may be ordered well in advance to avoid 
work delays. A check list for materials can be prepared as follows: 

Example 

Project 	 Date
 

Location: 

Materials 	 Required Ordered On hand. 

1. Bricks, 	 43000 13,000 30,000 

2. Cement 137 bags 	 57 bags 80 bags 

3. Sand 	 343 cft 143 cft 200 cft 

4. 	 Khoa. 650 cft 150 cft 500 cft 

-5. 	 Stone Chips 35 cft 05 cft 

24 cwt 10 cwt6. M. S. Rods 	 35 cwt 

Job supervision will be done as oar the preject documents (oontracts) aW In asoodasme 
with tho common and good practices discussed In the Section III of the nuam . 



It Isa good practice for the supervisor to keep a -Tour Diary- (day to day record)., In it ehould 
be recorded In rough and compact form, all the information he needs to makeup the weekly 
and/or monthly program report/reports. In addition, he should record any disputes, verbal 
Instruction, personal comments ca workers, weather, work progress and so on. 

This diary is a personal record and not an official document. But it may be of great importance 
as a reforence or as a defence for the supervisor If a project dispute or failure arises. A sample 
page from a -tour diary, can be as follows; 

March 1, 1978 
Weather : Clear, hot visited Gazipur Culvert site. 
Excavation for foundation complete, footings for abutment and wingwalls to be laid. Told the 
contractor to order more bricks. Excavation work done well. 

March'2, 1978 
Weather: Clear, hot, Checked placement of reinforcement in footings. Instructed head 
mistri to ensure tying of the bars firmly with wire. Concreting can begin tomorrow. 

March 3. 1978 
Weather : Clear, hot dry, Concreting of foundation started after a final check of the reinfor­
cements. Remained on site whole day. Concreting completed just before sun set. No undue 
problems. 

For any sizable construction job, a 'project log, must be kept at the job site by the Project 
Committee. The project log is the official record of the daily progress on the site. Each entry in 
it should be signed by one of the Committee members. 

When visiting a worksite, the Supervisor (Circle Officer, Overseer, Union Council Chairman, 
Project Supervisor ) should always consult the Project log to determine what progress has been 
made and to note the work being done, materials on hand, labourers on hand and their jobs and to 
note any suggestions made as to different work methods and quality control. A sample project 
log can be as follows : 

GAZIPUR CULVERT SITE 

Date Weather No. of Men Progress Materials 
on Hand 

Remarks Singture 

March 1, Clear, 2 Mistris Abutment and Told contractor 
1978 Hot 6 Masons wing walls Bricks-short to order more 

3 Mixers foundation bricks. 
10 Labourers excavation 

completed, 
rod bending in 
progress. 

March 3, Clear, 2 Mistries Concreting of Told rod mistri 
1978 Hot 6 Masons footing com- to start rod 

3 Mixers late. bending for slab 
10 Labourers deck. 

March 8, Cloudy. 	 3 Mistries Abutments Sufficient. Bricks arrived 
1978 Hot 	 8 Masons and wing walls 

3 Mixers progressing as 
10 Labourers per schedule 
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4. 	 Meesareieflt of Works, Preparation of Bills and Psymints. 
on the actual volume of earthwowEarthwork shell be measured in cubic feet (cft) based 


done inconformity with the specification and true to drawings. Rate Is given InTake per 1000 cft.
 

Brickwork is measured in two-ways. For 5",10" or 1" wells, work is measured Insquare feet
 

and rate Isgiven inTaka per 100 roi. For Mass masonry work, brickwork is measured in cubic feet 

and the rate is given in Take pe;'100 cft. 

Plastering is measured in square fNot and the rate is given in take per 100 sft. 

In take per cft. Rates for R.C.C.in cubic feet and the rate is givenConcretework is measured 

is about 30% higher than the rate for plain mass concrete well.
 

Piling is measured on the basis of actual footage of pile driven in conformity with the specification
 

and true to drawings and the rate Is given in take per foot. 

in square feet of surface treated as per specificationBituminous surface treatment is measured 

and true to drawings and the rate is given in take per 100 sft.
 

carried-out and submit the bill periodically,The contractor has to take measurements of the work 
generally every month. The Supervisor accompanies the Contractor or his representativte where 

measurements are being taken. if the Supervisor is satisfied, he recommends the bill for payment. 

The amount recommended by the Supervisor is the the cost of the work less the reten.on money 

(security, deduction of part of mobilization fee etc.) and the cost of materials supplied to 
on the work during the period underthe contractor by the authority which has been used 

consideration. 

is not included in the bill of quantities,if any item occurs during execution of the work which 
it is usually possible to construct that item by a combination of other items already in the 

bill ; otherwise it is paid for as an -extra, item at aspecially analysed rate. 

A completion certificate from the Supervisor and a no claim certificate from the contractor Is 

necessary before final bills are paid. 

as mentionedSecurity monery is paid back to the contractor after a stipulated period of time 

In the contract. 

17
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SUCTION4 VII
 

POsT CONSTRUCTION4 INSPECTION AND MAINTENANCE OF THE STRUCTURES.
 

1. Goeea In~paic~os:i 
General inspection of the structure should form a regular practice alter the completion of the 
project for proper maintenance. The inspection should include some or all of the following 
points depondinq on the type and dsscription of the structure : 

(i) 	 An axaminution of roadway surface for signs of excessive scaling or unevenness in 
the surfacoj. 

(ii) 	 An examination of the approaches to the structure for erosion of the sides of the 
embankment. 

(iii) 	 An examination of the masonry work for cracked, disintegrated, spalled or honeycombed 
areas which may exposa the reinforcing steel ; growth of vines or brush in the crucks and 
joints. 

(iv) 	 An examination of the face of abutmeni for moisture in dry weather which will be an indica­
affect the structuretion of accomulation of water behind the abutment which can seriously 


over a period of time.
 

(v) 	 An examination of the foundation of abutments and piers for indication of scour or under­
cuttirg. 

2. 	 Testing for Ieflection. 
loading on the structureDeflection is elastic deformation. It depends on the length of the span, 


and the properties ef the materials. The strength of the structure is given by the load corres­
ponding to the allowable deflecttion.
 

Deflection can be measured by a deflectometer mounted on a platform erected on a timber trestle,
 
constructed centrally at mid-span. Adjacent to this, on an entirely independent trestle, and
 

ohservert platform is erected. This is to avoid any effect on the instrument trestle through 

vibration. 

7r 

Fig. VII-1 : Measuring Deflection of a Bridge 
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Fig. VII-1 Measuring Deflection of a Bridge. 

The measured deflection Is to be compared with the maximum allowable dAfIL tdon under losdirg. 

3. Road Surfaces :-If a crack in a concrete surface is to be repe!red, th3 aves chould be 

roughened to give the new concrete a holdir. surface. The loso pai t'c!aeG sholjd bo bruahad 

out to make the area clean, then grouted with a neat cement ;rout ,aeilns whi,Ih thji naw 

concrete shall be placed before the grout has attained its hiltinloet. !f a hola is lo ba 'cp!'ed, 

it should be chiseled out to a square or rectangular shape with verticl sidcs ai.rke en unalom 

patch. Before adding the concrete, all loose particles shold b- brusied cut Ond the 3MAr 

watered down. Sand should be placed in the hole and tamped, if ne:essary. Then tho Concrote 
is added, tamped and cured. 

Incorrect correct. 

Fig. VII-2 : Incorroctly and Correctly Installed patches 

kr brick surfaced roads, the most commen form of repair Is replaament of broen bricks. Whei 
wiplacing broken bricks In a road, the bad bricks should be remnwe, end the meterials beneath sea 
O,P bricks removed down to the ecrth below. NeAtsenoAhculd bs sedd to serve a a We 
ftiliqe now bricks, If Woling Is to be added, It chould iwrN he placed and IrMills . Then tIN 
%Op syor of bricks should be added sod ad plfacd betwow &,o brstk. 

i :i 1W 



F~or bitvmkouA or whalt urfacad roede. wearing, cracks and holes we the meet eewWoy found 
foulft, The aulost and probably the rnat ernomical way of making Che.s romir is to 
apply asalcowet wiach Is a thin mixture of bituminous or asphalt oeMpulh hated to o t1quld Adhd 
applied with sand. The area sl-ould be thoroughly cleaned befotr iapylng the sal eoat, Por 

repairing big holes. oxcavation should be made at least one foot outside of the edge of the 
faulty art&In ordor to ^ie the patch to solid materials all around. In orcivating materials from 

the area to be repairGd, the faces should be vertical. The hole should lio filled with sand and 

compacted li layers. if necceisary. After spreading a primer, the now surface should be applied. 

4. Appro otbs to the Structure :-Approaches to the culverts and bridges should be 

mintained with proper slope avoiding too steep and dangerously uneven surfaces and exposure 

of the end of the slab or abutment making it difficult for vehtcles to pas. The slope should 

be repaired by dressing. filling and surfacing to a gradual slope. 

FaL y approoch. 

ProperLy irnailrr.aned cypproch 

Fla. VII-3 Approaches to otructufese. 

the embaikment and road sideelopes agal.st erosion can be done by riprap,The maintenanre o 

turfing or seding as follows :
 

Rlp ap Is stora, concrete blocks or bricks placed on the sldeslope of an embankment or roadway.
 

It Is used to stabilize embankments that are subjected to high velocities of water flow. It is ifeo
 
wed t tinforce the ambcnkments around bridge wlngwalls to protect against scouring.
 

lt
 



gu .at.. 4p, m,.um .u,,~~ , 

*0c~b lOWN00 C6na blek.shutseop 

be hfAaIw4' ana made f sagI ew' 
i4 SB co4"Ih mfg. e. b,als shouW be­plaMe.d In nea column* and hei jd 

&dfth wrpes. 

BPICk r-tpftz. Br;*s e 
fbi on the slopes i n ittfld'n. 
oh 'W'-,n. -7lr1nq c+l la rp. and heW bjlk" 

by (Afpe fls, Ic1On.top mnd 'ctre 
ThA sround 0i"t$h skes. 

Fig. VII 4: Riprap on the embankment slopes. 

5. Turfing and Seeding are two of the most economical methods of protecting a slope. If 
a slope has become eroded and is to be turfed or seeded, it should be first scraped to a depth 
of about 3"'. The soil should then be compacted after which new top soil consisting of good soil 
and sand which will promote growth of grass is added. The new top should also be compacted 
and then scarified ( scratched ). The seed or turf should then be added and compacted lightly. 
If seed is used, jute sacks or dead grass and vegetation should be placed over the seeded 
area and anchored with bamboo stakes for protection during germination. 



Jub Dec 

Fig. VII 5: Protection of Newly Seeded ground. 

When turf is to be used, the joints should be staggered. The turf should then be tamped and 

achored to the slope with bamboo stakes. 

/ r 

Fig. VII-6 : Staggered placement of Turf with Anchoring 

6. Masonry Work :-If acrack is to be repaired, it should be roughened cleaned and wetted 
before sealing It with a rich mortar. Disintegrated, spolled or honey combed concrete surfaces 
should similarly be roughened, clenned, wetted and patched with rich cement-vand mortar. Any 
growth of vihes or brush should be Immediately clean3d on detOction and the cracke rneplrAd 

otherwise these will tend to enlarge the cracks to apoint of breakage. 

ISB
 



If the old masonry in the substructure shows signs of disintegration, It should be prOectod by 
removing all loose materials all around the structure and thoroughly cleaning the masoty to find 
out tho defect. if there are any large cavitiGs, they should hs fified with good cemsnt owaot t 
aftiar which a wire netting should be stretched around the entire masonry and fastened thereto 
with spikes. A final coating of catnent marter.is then to be applied. 

7. Moist Abutamnt :-lf there Issome sign that water has accumulated at the back of the ao.t­
ment. It must be drained out otherwise, over a period of time, it may result in dishitcqirstion to 
the extent that the abutment may be materially damaged. In such a case, provision should be 
made to provide en outlet for th's accumulated water, either by providing a proper drain around 
the back of the abutment or by drilling weep holes through the abutment. 

S. Foundaton Scouring or Erosion :-lf the action of the water current has under scoured the 
footings of piers or abutments, repair works must be carried out immediately on dotection. But 
it may be necessary first to divert water from the pier or abutment which can be done by building 
a dyke as shown in the figure below: 

rock ar "Idcay 

. ,,.. .. . 

Fig VIII-7: Dykes for Diverting Water Flow. 

On diverting the water, remedial measures as Illustrated below may be uaed to correct the effect 
of the underacouring and thereby preserve the usefulness of the piers or abutments. 
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Fig. VII-8 :Typical Methods of Underpinning Abutments and Pier. 



SICTION VIII 

TABLES OF INFORMATION 

1. Weight and Masures 

(a) Weights: Table VIii-1 

5.00 toas = I Chetteck 
4.00 Chettecks = 1 poe 

16.00 Chattecks = I 3ser 

4.00 Poo = 1 seer 
40.00 seer = maund 
27.20 mounds = 1 long ton 
2.06 pounds = I seer 

82.28 pounds I maund 
2000.00 pounds I short ton 
2240.00 pounds I1 long ton 

112.00 pounds = 1 cwt ( hondar) 
20.00 cwt I long ton 

Table VIII-2(b) Linear Measure : 

12.00 Inches 1 foot 
3.00 feet 1 yard 
5.00 yards = I rod 
5.00 yards = I pole 
4.00 rods I chain 

10.00 chains = I furlong 
8.00 furlongs 1 mile 
7.92 inches = 1 link 

100.00 links = 1 chain 
80.00 chains = 1 mile 

5280.00 feet = I mile 
1760.00 yards I mile 

2.54 centimeters = 1 Inch 
30.48 centlmetors = 1 foot 

0.91 meter = 1 yard 
1.61 kilometers = 1 mile 

100.00 centImeters = 1 meter 
1000.00 meters 1 kilometer 



(a) 8quare and Land Measure: 

jut ,-,,4u,, ,Iu uoo91vu,i-,, ,,,ooo-,-u. 

144.00 square inches = 
9.00 square feet = 

30.25 square yard 
160.00 square rods = 

4840.00 square yards = 

43560.00 squjro feet = 

640.00 acres 
484.00 square yards = 

16.00 square rods = 
10.00 square chains = 

720.00 square feet = 
80.00 square yards 
20.00 cottahs = 

3.05 bighas 
1936.00 bighas = 

4.00 gills = 
2.00 pints = 
4.00 quarts = 
7.48 gallons (U. S.) = 

1728.00 cubic inches = 
27.00 cubic feut ­

1.06 quarts = 
3.80 liters = 
4.54 liters = 

1.20 gallons (U.S.) . 

Table VIII-3 

1 square foot 
1 square yard 
1 square rod 
1 acre 
1 acre 
1 acre 
1 square mile 
1 square chain 
1 square chain 
1 acre 
1 cottah 
1 cottah 
1 bigha 
1 acre 
1 square mile 

Table VIII-4 

1 pint
 
1 quart

1 gallon (U. S.)
 
1 cubic foot
 
1 cubic foot
 
1 cubic yard
 
1 liter
 
1 gallon (U. S.)
 
1 gallon (Imperial)
 
1 gallon (Imperial) 
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(e) Unit weights of materials : 

Materials 

Cement 
Sand 
Clay 
Lima 
Surki 
Asphalt 
Tar 
Brick work 
Lime concrete 
Cement concrete 
R. C. concrete 
Shingles 
Brick ballast 
Cast iron 
Steel 
C. I. Sheet 
Asbestos sheat 
Sal wood 
Teak wood 
Water 

Table VIII-5 

Unit 

cubic foot 
cubic foot 
cubic foot 
cubic foot 
cubic foot 
cubic foot 
cubic foot 
cubic foot 
cubic foot 
cubic foot 
cubic feot 
cubic foot 
cubic foot 
cubic foot 
cubic foot 

square foot 
square foot 
cubic foot 
cubic foot 
cubic foot 

(f) Measures for reinforcing round bars: 

Dia. in Area in 

inches. sq. inches. 


0.049 
5116 0.077 

1 0.110 

7116 0.150 


1 0.196 
0.307 
0.442 
0.601 

1 0.785 
0.994 

Table VIII-6 

Perimeter 
in inches. 

0.785 
0.982 
1.178 
1.375 
1.570 

1.960 
2.360 
2.750 
3.140 
3.530 

Weight 

90,00 pounds 
110-120.00 pounds 
115-130.00 pounds 

40.00 pounds 
80.00 pounds 
90.00 pounds 
60.00 pounds 

120.00 pounds 
115-135.00 pounds 

140.00 pounds 
150.00 pounds 

90.00 pounds 
60-70.00 pounds 

450.00 pounds 
490.00 pounds 

1.8-3.50 pounds 
3.00 pounds 

60-65.00 pounds 
50-55.00 pounds 

F .50 pounds 

Weight in Length in feet 
pounds making 1 cwt 
per foot. approximately 

0.168 672 
0.261 298 
0.376 168 
0.511 107 
0.668 75 
1.043 66 
1.502 42 
2.040 33 
2.670 27 
3.380 22 1 



(g) Standaird Dirmtesion and Weight of M. S. Rod: 

Table VIII-7 

Numerals Diameters, In. Cross-section, sq. In. Weight, Ib/ft. 

2 * 0.05 0.167 
0.11 0.3673 

4 1 0.20 0.666 
5 0.31 1.043 

0.44 1.5026 * 
7 0.60 2.044 

0.79 2.6708 1 
1.00 3.4009 I 

10 1* 1.27 4.303 

(h) Quantities of Materials Required for Concrete Mix of 1: 1* : 3 

Table VIII-8 

Cement Khoa Cc Cement Khoal 
Conc. Send Khip Conc. Sand st. chip 
cft. cfts. cft. __ _ _ _ _ _ _ _ __ _ _ __ st. chip cft. _Bags. cft. cft. Bags cft. cft. _ 

.22 .84 29. 7.97 6.38 12.18 24.361. .27 .22 
2. .55 .44 .84 1.68 30. 8.25 6.60 12.60 25.20 
3. .82 .66 1.26 2.52 31. 8.52 6.82 13.02 26.04 
4. 1.10 .88 1.68 3.36 32. 8.80 7.04 13.44 26.88 
5. 1.37 1.10 2.10 4.20 33. 9.07 7.26 13.86 27.72 
6. 1.65 1.32 2.52 5.04 34. 9.35 7.48 14.28 28.56 
7. 1.92 1.54 2.94 5.88 35. 9.62 7.7 14.70 29.40 
8. 2.20 1.76 3.36 6.72 36. 9.9 7.92 15.12 30.24 
9. 2.47 1.98 3.78 7.56 37. 10.17 8.14 15.54 31.08 

10. 2.75 2.20 4.20 8.40 38. 10.45 8.36 15.96 31.92 
11. 3.02 2.42 4.62 9.24 39. 10.72 8.48 16.38 32.76 
12. 3.30 2.64 5.04 10.08 40. 11.00 8.80 16.80 33.60 
13. 3.57 2.86 5.46 10.92 41. 11.27 9.02 17.22 34.44 
14. 3.85 3.08 5.88 11.76 42. 11.55 9.24 17.64 35.28 
15. 4.12 3.30 5.30 12.60 43. 11.82 9.46 17.06 36.12 

13.44 44. 12.10 9.68 18.48 36.9616. 4.40 3.52 6.62 
17. 4.67 3.74 7.14 14.28 45. 12.37 9.90 18.90 37.80 

4.95 3.96 7.56 15.12 46. 12.65 10.12 19.32 38.6418. 
19. 5.22 4.18 7.98 15.96 47. 12.92 10.34 19.74 39.48 

20. 5.50 4.40 8.40 16.80 48. 13.2 10.56 20.16 40.32 

21. 5.77 4.62 8.82 17.64 49. 13.47 10.78 20.58 41.16 

22. 6.05 4.84 9.24 18.48 50. 13.75 11.00 21.00 42.00 
23. 6.32 5.00 9.66 19.32 51. 14.02 11.22 21.42 42.84 

24. 6.60 5.20 10.08 20.16 52. 14.30 11.44 21.84 43.68 
25. 6.87 5.50 10.50 21.00 53. 14.57 11.66 22.26 44.52 
26. 7.15 5.72 10.92 21.84 54. 14.85 11.88 22.U8 45.36 
27. 7.42 5.94 11.34 22.03 55. 15.12 12.10 23.10 40.20 
28. 7.70 8.18 11.76 23.52 56. 15.40 12.32 23.62 47.04 



Table VII.8 (Contd) 

Cone. 
cit. 

Cement 
cit. Bags 

Send 
cit. 

Khoa/at. 
chip cft. 

Conc. 
cft. 

Cement 
cft" Bags 

Sand 
cft. 

Khoilt. 
chip cft. 

57. 15.67 12.54 23.94 47.88 85. 23.37 18.70 35.70 71.40 

68. 15.95 12.76 24.36 48.72 86. 23.65 18.92 36.12 72.24 

59. 16.22 12.98 24.78 49.56 87. 23.92 19.14 36.54 73.08 

60. 16.50 13.20 25.20 50.40 88. 24.20 19.36 36.98 73.38 

61. 16.77 13.42 25.62 51.24 89. 24.47 19.58 37.38 74.76 

62. 17.05 13.64 26.04 52.08 90. 24.75 19.08 37 80 75.60 

63. 17.32 13.86 26.48 52.92 91. 25.02 20.02 38.22 76.44 

64. 17.60 14.08 26.88 53.7.6 92. 25.30 20.24 33.64 77.28 

65. 17.87 14.30 26.30 54.60 93. 25.57 20.46 39.06 78.12 

66. 18.15 14.52 27.72 55.55 94. 25.85 20.68 39.48 78.96 

67. 18.42 14.74 27.14 56.28 95. 26.12 20.90 39.90 79.80 

68. 18.70 14.96 28.56 57.12 96. 26.40 21.12 40.32 80.64 

69. 18.97 15.18 28.98 57.96 97. 26.67 21.34 40.74 81.48 

70. 19.25 15.40 29.40 58.80 98. 26.95 21.56 41.16 82.32 

71. 19.25 15.40 29.40 58.80 99. 27.22 21.78 41.58 83.16 

72. 19.08 15.84 30.24 60.48 100. 27.50 22.00 '42.00 84.00 

73. 20.75 16.06 30.66 61.32 200. 55 44 84 168 

74. 20.35 16.28 31.08 62.16 300. 82.5 66 126 252 

75. 20.62 16.50 31.50 63.00 400. 110 88 168 336 

76. 20.90 16.72 31.92 63.84 500. 137.5 110 210 420 

77. 21.17 16.94 32.34 64.68 600. 165 132 252 404 

78. 21.45 17.16 32.76 65.52 700. 192.5 154 294 588 

79. 21.72 17.38 33.18 66.36 800. 220 176 336 672 

80. 22.00 17.60 33.60 67.20 900. 247.5 198 378 756 

81. 22.27 17.82 34.02 68.04 1000. 275 220 420 840 

82. 22.55 18.04 34.44 68.88 
83. 22.82 18.26 34.86 69.72 

84. 23.10 18.48 .35.28 70.56 



ter Concrete Mix uf 1:2:4(I) OGuntltles at Materils Required 

Table VIII-9 

Send K Conc. Cement Send fNIOConc. euet 


cement S St. chip cft. cft. Bags. cft. ctt. 
____.cft. c!t. Begs c!t. cf t. 

.90 29. 6.53 5.22 13.05 26.1 
1. .225 .180 .45 

6.70 5.36 13.50 27.002. 450 .360 .90 1.80 30. 
6.98 5.58 .13.95 27.9 

.540 1.35 2.70 31.3. .675 
7.20 5.76 14.40 28.8 

4. .90 .720 1.80 3.60 32. 
7.43 5.94 14.85 29.7 

5. 1.13 .900 2.25 4.5 33. 
15.30 30.6 

6. 1.35 1.08 2.70 5.40 34. 7.65 6.12 
7.88 6.30 15.75 31.56.30 35.7. 1.68 1.26 3.15 

16.20 32.48.10 6.48 
8. 1.8 1.44 3.60 7.20 36. 

8.33 6.66 16.65 33.38.10 37.9. 2.03 1.62 4.05 
8.55 6.84 17.10 

10. 2.25 1.80 4.50 9.00 38. 34.2 
17.55 35.1 

11. 2.48 1.98 4.95 9.90 39. 8.78 7.02 
9.00 7.2 18.00 36.0010.80 40.12. 2.70 2.16 5.40 
9.23 7.38 18.45 38.9

5.84 11.70 41.13. 2.93 2.34 
42. 9.46 7.56 18.90 37.812.6014. 3.15 2.52 6.30 

9.68 7.74 19.35 38.713.50 43.15. 3.38 2.70 6.75 
16. 3.60 2.88 7.20 14.40 44. 9.91 7.92 19.8 39.6 

20.25 40.5 
17. 3.83 3 06 7.65 15.30 45. 10.18 8.10 

16.20 46. 10.36 8.28 20.70 4i.4 
18. 4.05 3.24 8.10 

21.15 42.3
8.55 17.10 47. 10.58 8.46 

19. 4.28 3.42 
8.64 21.60 43.210.8118.00 48.20. 4.50 3.60 9.00 

22.05 44.1 
21. 4.73 3.78 9.45 18.90 49. 11.04 8.82 

22.50 45.00 
22. 4.95 3.96 9.9 19.80 50. 11.25 9.00 

22.95 45.9011.48 9.18 
23. 5.17 4.14 10.35 20.70 51. 

52. 11.70 9.36 23.40 46.80 
24. 5.40 4.32 10.80 21.60 

25. 22.50 53. 11.93 9.54 23.85 47.70 
5.63 4.50 11.25 

54. 12.15 9.72 24.30 48.6 
26. 5.85 4.68 11.70 23.40 

55. 12.38 9.9 24.75 49.50 
27. 6.08 4.86 12.15 24.30 

12.61 10.08 25.20 50.40 
28. 6.30 5.04 12.60 25.2 56. 



Table VIII-9 (Contd.) 

Cicit. 
Cement

cite. Biage. te.n cf. 
Kho. 

st. chipcit. cft. 
Cement 

cit. Bags____ 

and 
cft. 

th 
cit.c____ft.__ 

57. 
58. 
59. 
60. 

12.83 
13.06 
13.28 
13.51 

10.26 
10.44 
10.62 
10.80 

25.65 
26.10 
26.55 
27.00 

51.30 
52.20 
53.10 
54.00 

85. 
86. 
87. 
88. 

19.14 
19.37 
19.60 
19.81 

13.30 
15.50 
15.70 
15.80 

38.25 
38.70 
39.20 
39.65 

76.50 
77.40 
78.30 
79.20 

61. 13.73 10.98 27.45 54.90 89. 20.00 16.00 40.00 80.00 

62. 13.96 11.16 27.90 55.80 90. 20.30 16.20 40.45 80.90 

63. 
64. 

14.18 
14.40 

11.34 
11.52 

28.35 
28.80 

56.70 
57.60 

91. 
92. 

20.50 
20.70 

16.40 
16.60 

40.90 
41.35 

81.80 
82.70 

65. 14.63 11.70 29.25 58.5 93. 20.90 16.70 41.80 83.60 

66. 14.86 11.58 29.70 59.40 94. 21.10 16.90 42.25 84.50 

67. 
68. 

15.08 
15.31 

12.06 
12.24 

30.15 
30.60 

60.30 
61.20 

95. 
96. 

21.40 
21.60 

17.10 
17.30 

42.70 
43.15 

85.40 
86.30 

69. 15.53 12.42 31.05 62.10 97. 21.80 17.40 42.60 87.20 

70. 
71. 

15.76 
15.99 

12.60 
12.78 

31.50 
31.95 

63.00 
63.90 

98. 
99. 

22.00 
22.30 

17.60 
17.80 

44.05 
44.5 

88.10 
89.00 

72. 16.21 12.96 32.40 64.80 100. 22.50 18.00 45.00 90.00 

73. 18.44 13.14 32.85 65.70 200. 45.00 36.00 90.00 180.00 

74. 
75. 

16.66 
16.89 

13.32 
13.50 

33.30 
33.75 

66.60 
67.50 

300. 
400. 

67.50 
90.00 

54.00 
72.00 

135.00 
180.00 

270.00 
360.00 

76. 
77. 

17.11 
17.34 

13,68 
13.86 

34.20 
34.65 

68.40 
69.30 

500. 
600. 

112.5 
135.0 

90.00 
108. 

225.00 
270 

450.00 
540 

78. 17.56 14.04 35.10 70.20 700. 157.5 126 315 630 

79. 17.79 14.22 35.55 71.10 800. 180.0 144 360 720 

80. 18.01 14.40 36.00 72.00 900. 202.5 162 405 810 

81. 18.24 14.60 36.45 72.90 1000. 225 180 450 900 

82. 18.46 14.80 36.90 73.80 
83. 18.69 14.90 37.35 74.70 
84. 18.91 15.10 37.80 75.60 

t1U
 



(J) Quantltles of Materials Requirod for Concrete Mix of 1:3:6 

Table VIII-lO 

CoW. 
ef t. 

Cement 
-cf. 8egi 

Sand 
c ,t. 

Khoa/ Conc. 
St. chip cft.cff t._Bags. 

Cement Sand 
cft. 

hoi/ 
hip 

eft. 

1. 0.15 0.12 0.45 0.90 29. 4.35 3.48 13.05 26.10 
2. 0.30 0.24 0.90 1.80 30. 4.50 3.60 13.60 27.00 

3. 0.45 0.36 1.35 2.70 31. 4.65 8.72 13.95 27.90 

4. 0.60 0.48 1.80 3.60 32. 4.80 3.84 14.40 28.80 

5. 0.75 0.60 2.25 4.50 33. 4.95 3.96 14.85 29.70 

6. 0.90 0.72 2.70 5.40 34. 5.10 4.08 15.30 30.(0 

7. 1.05 0.84 3.15 6.30 35. 6.25 4.20 15.75 31.50 
8. 1.20 0.90 3.60 7.20 36. 6.40 4.32 16.20 32.40 

9. 1.35 1.08 4.05 8.1 37. 5.55 4.44 16.65 33.30 
10. 1.50 1.20 4.50 9.00 38. 6.70 4.56 17.10 34.20 

11. 1.65 1.32 4.95 9.90 39. 5.85 4.68 17.55 35.10 
12. 1.80 1.44 5.40 10.80 40. 6.00 4.80 18.00 36.00 
13. 1.95 1.56 5.85 11.70 41. 6.15 492 18.45 36.90 
14. 2.10 1.68 6.30 12.60 42. 6.30 5.04 18.90 37.80 
15. 2.25 1.80 6.75 13.50 43. 6.45 5.16 19.35 38.70 
16. 2.40 1.92 7.20 14.40 44. 6.60 5.28 19.00 39.60 
17. 2.55 2 04 7.65 15.30 45. 6.75 5.40 20.2G 40.50 
18. 2.70 2.16 C.10 16.20 46. 6.90 5.52 20.70 41.40 
19. 2.85 2.26 8.55 17.10 47. 6.05 5.64 21.15 42.30 
20. 3.00 2.40 9.00 18.00 48. 6.30 5.76 21.60 43.20 
21. 3.15 2.G2 9.45 18.90 49. 6.45 5.88 22.05 44.10 
22. 3.30 2.64 9.90 19.80 50. 7.50 6.00 22.50 45.00 
23. 3.45 2.76 10.35 20.70 51. 7.65 6.12 22.95 45.90 
24. 3.60 2.88 10.80 21.60 52. 7.10 6.24 23..40 46.80 
25. 3.75 3.00 11.25 22.50 53. 7.95 7.36 23.85 47.70 
26. 3.90 3.12 11.70 23.40 54. 8.10 6.48 24.30 48.60 
27. 4.05 3.24 12.15 24.30 55. 8.25 6.60 24.75 19.50 
28. 4.20 3.36 12.60 25.20 56. 8.40 6.72 25.20 50.40 


