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68861    Elements Of Steel Structure Design  T P C 
                              2 3 3 

AIMS 
 To be able to Understand various load on structures. 

 To be able to Riveted and Botted Joints. 

 To be able to develop understanding of tension and compression members, beams and connectors. 

 To be able to develop concept of steel bridge and Industrial building. 
 

SHORT DESCRIPTION 

 
Steel Structure.;Riveted and Bolted Joints,Welded Connections;Flexural Members;Tension Members;  

Compression Members; .; Plate Girders; ; .; 

; ; ;  

 

DETAIL DESCRIPTION  

Theory:  

1 Structure  

1.1 . 

1.2 . 

1.3 . 

1.4 . 

1.5 . 

1.6 . 

1.7 . 

 

2 . 

2.1 y . 

2.2 . 

2.3 . 

2.4 . 

2.5 . 

 

3 . 

3.1 .

3.2 . 

3.3 . 

3.4 . 

3.5 . 

3.6 . 

 



 

4 . 

4.1 . 

4.2 . 

4.3 . 

4.4 . 

4.5 . 

4.6 . 

4.7 . 

 

5 Tension Members. 

5.1  Mention . 

5.2 Describe . 

5.3 Explain . 

5.4 under . 

5.5       . 

5.6       Define .     

 

6. Compression Members. 

6.1 Mention . 

6.2 Describe . 

6.3 . 

6.4 Define . 

6.5 Mention . 

6.6 . 

6.7 . 

6.8 Describe . 

6.9 . 

6.10 . 

 

7 . 

7.1 Mention . 

7.2 Mention . 

7.3 . 

7.4 . 

7.5 . 



 

8 Plate Girders. 

8.1 . 

8.2 . 

8.3 . 

8.4  

8.5 . 

8.6 . 

 

9 . 

9.1 Define Industrial Buildings. 
9.2 Discuss Rigid Frame Buildings. 

9.3 . 

9.4 . 

9.5 . 

 

10 . 

10.1 . 

10.2 . 

10.3 . 

10.4 . 

 

11 . 

11.1 . 

11.2 . 

11.3 . 

11.4 . 

11.5 . 

11.6 . 

11.7 . 

11.8 . 

 

12  

12.1 . 

12.2 . 

12.3 . 

12.4 . 

12.5 . 

12.6 . 

12.7 . 



12.8 . 

12.9 . 

12.10 . 

12.11 .

 

13  

13.1  

13.2  

13.3  

13.4 . 

13.5 . 

 

Practical: 

1 Draw the neat sketches of different type of riveted joints and welded 

Connections showing the mode of failures. 

2 Determine the Tensile Strength of Welded Joint. 

3 Prepare some models of different types of truss with suitable materials. 

4 Draw the neat sketch with dimensions of a queen post Steel roof truss 

5 Draw the neat sketch Elements of Steel-deck bridges. 

6 Draw the cross section of a Steel bridge. 

7 Draw stress-strain curve of mild steel with test results. 

8 . 

9 under .

10  under  

 

 

 

 

 

 

 

 

 

 

 



REFERENCE BOOKS 

1.Design of Steel Structures 

By–I.C. Syal  

-Satinder Singh  

2. Design of Steel Structures (Third Edition) 

By - Edwin H. Gaylord, Jr. 

 - Charles N. Gaylord 

 - James E. Stallmeyer 

3. Steel Structures Design and Behavior 

By – Charles G. Salmon,  

- John E. Johnson, 

- Faris A. Malhas. 
 



68862 Estimation & Quantity Sarveying –II   T    P      C 
    3      3       4 

 
AIMS  

 To be able to understand the estimating of framed structure multi-storied building. 

 To be able to estimate the quantity of MS rod for different RCC elements. 

 To able to understand RCC slab culvert. 

 To be able to understand RCC T-beam decking bridge. 

 To be able to understand RCC retaining wall. 

 To be able to understand septic tank. 
 
SHORT DESCRIPTION  

Complete estimate of framed structure building, RCC slab culvert, RCC T-beam decking bridge, RCC 
retaining wall, septic tank, soak well. 
 

DETAIL DESCRIPTION  
Theory: 
 

1. Understand the earth work in foundation and plinth. 

 1.1 Mention the unit of earth works in excavation for foundation trenches. 
 1.2 Mention the unit of earth works in filling the plinth.  
 1.3 State the method of calculating earth works in excavation for foundation trenches.  
 1.4 State the method of calculating earth filling of foundation trenches. 
 1.5 State the method of calculating earth filling of plinth for rooms and verandah. 
 1.6 Calculate earth work in excavation for foundation trenches. 
 

2. Understand brick flat soling and mass concrete work.  

 2.1 Mention the unit of brick flat soling and mass concrete work. 
 2.2 Calculate the quantity of brick flat soling in foundation. 
 2.3 Calculate the quantity of brick flat soling in floors.  
 2.4 Calculate the quantity of mass concrete work in foundation. 
 2.5 Calculate the quantity of mass concrete work in floors.  

 
3. Understand the reinforced cement concrete work in Column Footing.  

 3.1 Mention the unit of reinforced cement concrete work in Column Footing. 
 3.2 State the method of calculating reinforced cement concrete work in column footing.  
 3.3 Calculate the quantity of reinforced cement concrete work in column up to plinth or 
            Below grade beam. 
 3.4 Calculate the quantity of reinforced cement concrete work in grade beam. 

 
4. Understand the reinforced cement concrete work in superstructure.  

 4.1 Mention the unit of reinforced cement concrete work in superstructure. 
 4.2 Calculate the quantity of reinforced cement concrete work & MS bar in column.  
 4.3 Calculate the quantity of reinforced cement concrete work & MS bar in tie beam / lintels.  
 4.4 Calculate the quantity of reinforced cement concrete work & MS bar in floor / roof beams. 

4.5 Calculate the quantity of reinforced cement concrete work & MS bar in floor.  
 4.6 Calculate the quantity of reinforced cement concrete work in sunshade, shelves, railing, drop wall, 

fins or louvers (horizontal and vertical) etc. in sqm.  
 4.7 Calculate the quantity of reinforced cement concrete work & MS bar in stair case. 
  
 

5. Understand the brick work in superstructure. 

 5.1 Mention the unit of brick in superstructure. 
 5.2 Calculate the quantity of brick work up to plinth level. 



 5.3 Calculate the quantity of brick work in super structure. 
 5.4 Calculate the quantity of brick work (half brick thick wall) in partition walls. 

 
6. Understand the cement plaster work.  

 6.1 Mention the unit of cement plaster works. 
 6.2 Calculate the quantity of cement plaster work on inner side of brick wall. 
 6.3 Calculate the quantity of cement plaster work on outer side of brick wall.  

6.4 Calculate the quantity of cement plaster work on reinforced cement concrete surfaces such as 
column, lintel, beam, ceiling, sunshade, shelve, railing, drop wall, fins or louvers and stair case etc. 

6.5 Calculate the deduction for opening in the case of cement plaster work. 
 

7. Understand the wood work in doors and windows.  

 7.1 Mention the unit of wood works in door and windows frames. 
 7.2 Mention the unit of wood works in doors and window shutters. 
 7.3 Calculate the quantity of wood work in door frames.  
 7.4 Calculate the quantity of wood work in door shutters.  
 7.5 Calculate the quantity of wood work in window frames.  
 7.6 Calculate the quantity of wood work in window shutters.  
 

8. Understand the grill works. 

 8.1 Mention the unit of grill work.  
 8.2 Calculate the quantity of grill works in windows and verandah.  
 8,3 Calculate the quantity of SS grill work in stair. 
 

9. Understand the patent stone flooring, tiles and skirting. 

 9.1 Mention the unit of patent stone flooring, tiles and skirting.  
 9.2 Describe the method of calculating patent stone flooring.  
 9.3 Calculate the tiles work in floor and wall. 
 9.4Describe the method of calculating tiles on toilet wall and floor.  
 9.5Describe the method of calculating skirting work. 
 

10. Understand the lime terracing work over roof slab. 

 10.1 Mention the unit of lime terracing works.  
 10.2 Describe the method of calculating lime terracing work.  
 10.3 Describe the method of providing necessary slope to desired directions. 
 10.4 Describe the method of providing ghundi. 
 10.5 List the materials required for lime terracing work. 
  
 

11. Understand the surface finishing works of building. 

 11.1 Mention the unit of surface works. 
 11.2 Describe the method of calculating white wash (inside only). 
 11.3 Describe the method of calculating color wash (outside only). 
 11.4 Describe the method of calculating distemper (inside only).  
 11.5 Describe the method of calculating plastic emulsion paints. 
 11.6 Calculate the quantity of snowcem wash or weather coat (outer wall). 
  
 
 
12. Understand the painting /varnishing of doors and windows. 

12.1 Mention the unit of painting and varnishing works. 
12.2 Calculate the quantity of synthetic enamel paint to doors. 
12.3 Calculate the quantity of synthetic enamel paint to windows.  
12.4 Calculate the quantity of synthetic enamel paint to grills. 
12.5 Calculate the quantity of synthetic enamel paint to skirting. 



12.6 Calculate the quantity of varnishing/French polish to doors.  
12.7 Calculate the quantity of varnishing/French polish to windows. 

 
13.Understand the estimation of RCC slab culvert. 

13.1 State the purpose of culvert construction. 
13.2 Calculate the quantity of earthwork in excavation for foundation trenches of culvert.  
13.3 Calculate the quantity of brick flat soling in abutment.  
13.4 Calculate the quantity of mass concrete work in abutment. 
13.5 Calculate the quantity of brickwork in abutment. 
13.6 Calculate the quantity of RCC work in slab/floor. 
13.7 Calculate the quantity of cement plaster work in culvert. 
13.8Calculate the quantity of earth-filling works in culvert. 

 
 14. Understand the estimation of RCC T-beam decking bridge. 

14.1 State the purpose of bridge construction 
14.2 Calculate the quantity of earth work in excavation for foundation trenches of bridge. 
14.3 Calculate the quantity of brick work in a bridge.  
 14.4 Calculate the quantity of RCC work in a bridge. 
14.5 Calculate the quantity of cement plaster works in an abutment and pier. 
 14.6 Calculate the quantity of earth filling works in an abutment and pier. 
 
 15. Understand the estimate of RCC retaining wall. 

15.1 Mention the purpose of retaining wall. 
15.2 Calculate the quantity of earth work in excavation for foundation trenches of RCC retaining wall. 
15.3 Calculate the quantity of brick flat soling in RCC retaining wall. 
15.4 Calculate the quantity of mass concrete work in RCC retaining wall. 
15.5 Calculate the quantity of RCC work in RCC retaining wall.  
15.6 Calculate the quantity of back filling works in RCC retaining wall. 
 
16. Understand the estimate of septic tank and soak well. 

16.1 State the purpose of septic tank and soak well. 
16.2 State the way of calculating earth work in excavation for septic tank and soak well. 
16.3 State the method of calculating brick work in septic tank and soak well. 
16.4 State the method of calculating RCC/CC work in septic tank. 
16.5 State the method of calculating cement plaster work in septic tank. 
16.6 State the method of calculating earth filling work in septic tank and soak well. 

 
Practical: 
 
1. Estimate the brick work in superstructure of a Two-storied Framed Structure Building. 
2. Estimate the RCC work in superstructure of a Two-storied Framed Structure Building. 
3. Estimate the plaster work in superstructure of a Two-storied Framed Structure Building. 
4. Estimate the quantity of RCC work and prepare the bar schedule for a column including footing. 
5. Estimate the quantity of RCC work and prepare the bar schedule for Rectangular Beams.  
6. Estimate the quantity of RCC work and prepare the bar schedule for floor/ roof slab. 
7. Estimate the patent stone flooring, tiles & skirting. 
8. Prepare an estimate of septic tank and soak well. 
9. Estimate the different items of work of RCC slab culvert such as earth work in excavation &filling, brick flat soling, 

CC & RCC in base & top slab, brick works, cement plaster etc. 
10. Estimate the different items of work of RCC T-beam decking bridge such as earth work in Excavation & filling, brick 

flat soling, CC & RCC in base, beam & deck slab, and brick works, Cement plaster etc.  
11. Prepare an estimate of a RCC retaining wall. 
 
 
 
 



REFERENCE BOOKS  
 

1. A Text Book of Estimating and Costing  
-by G S Birdie  
 
2. Civil Estimating Quantity Surveying and Valuation  
-by AmarjitAgarwal 
 
3. Estimating and Costing  
-by S C Rangwala 



66463     Design Of Structure - I   T     P  C 

                       2       3  3 

 

AIMS 

 

 To be able to understand the properties of reinforced cement concrete (RCC). 

 To be able to select the suitable size of reinforced concrete beams & lintels with reinforcement. 

 To be able to supervise the placing of reinforcement for beams & lintel. 

 

SHORT DESCRIPTION 

 

Reinforced cement concrete; Theory of bending; Investigation of beam; Shear stress and bond stress; 

Design of reinforced cement concrete rectangular beam, T-beam, double reinforced beam and lintel.  

 

DETAIL DESCRIPTION 

Theory: 

1 Understand the different type of cement concrete and structural safety. 

1.1 Describe and use of the plain concrete, reinforced concrete and pre-stressed concrete.  

1.2 Mention the advantages, disadvantages & limitations of the plain Concrete, 

            reinforced concrete and pre-stressed concrete.  

1.3 Define and calculate young modulus of elasticity of concrete. 

1.4 Describe test procedure of crushing cubes and cylinders for compression test. 

1.5 Define Richter scale, tectonic plate and epicenter. 

1.6 Explain the necessity of considering the seismic load and wind load in designing reinforced 

concrete works. 

1.7 Mention the significant of the thrust (like tidal, cyclones etc.) to be consider in designing 

reinforced concrete structure in coastal zone. 

1.8 Explain the need for structural safety and safety provision. 

2 Understand the properties & behavior of reinforcing steel used in RCC. 

2.1 List the different types & grades of steel used in RCC and pre-stressed concrete. 

2.2 Mention the advantages of uses of mild steel in RCC. 

2.3 Describe the scope of using welded wire fabric in RCC. 

2.4 Mention the characteristics of plain bar, deformed bar and twisted bar and tendon. 

2.5 Mention the advantages of uses of deformed and twisted bar in RCC. 

2.6 State the minimum reinforcement used in RCC beam and slab.  

3 Understand the concept of transformed section of beam. 

3.1 Define transformed section. 

3.2 Explain the theory of transformed section with sketches. 

3.3 Express the derivation of the equation for investigating the stresses developed in concrete 

and steel by transformed section method. 

3.4 Calculate the stresses developed in rectangular beam and T-beam in WSD method. 



3.5 Explain balanced reinforced beam, under reinforced beam and over reinforced beam. 

3.6 Mention the effect of under reinforcement and over reinforcement in RCC beams. 

4 Understand the shear stress developed in RCC beams. 

4.1 Explain the effects of shear force and stress in RCC beams. 

4.2 State the meaning of diagonal tension. 

4.3 Explain the causes of creating diagonal tension in RCC beams. 

4.4 Express the derivation of the formula to determine shear stress developed in RCC beams. 

4.5 Solve the problems on shear stress developed in WSD method. 

4.6 Solve the problems on shear stress developed in USD method. 

4.7 Mention the allowable shear stress for RCC beam (v) and shear stress for concrete (vc). 

5 Understand the functions of web reinforcement in RCC beams. 

5.1 Define web reinforcement. 

5.2 Classify web reinforcement with sketches. 

5.3 Mention the functions of web reinforcement in RCC beams. 

5.4 Determine the spacing of web reinforcement (vertical & inclined) in WSD method. 

5.5 Determine the spacing of web reinforcement in USD method. 

5.6 Determine the portion of the RCC beam requiring web reinforcement. 

6 Understand the bond stress developed in RCC beams. 

6.1 State the meaning of bond stress. 

6.2 Express the derivation of the formula to determine bond stress developed in RCC beams. 

6.3 State the allowable bond stress for plain bar and deformed bar in WSD and USD methods. 

6.4 Determine the anchorage length of reinforcement in RCC. 

6.5 Explain the necessity of standard hooks of reinforcement in RCC. 

7 Understand the flexure formula and design of RCC rectangular beam in WSD method.  

7.1 State the assumptions used in developing the flexure formula. 

7.2 Explain the stress diagram of a loaded RCC beam. 

7.3 Mention the notations used in flexure formula in WSD method. 

7.4 Express the derivation of the flexure formula for RCC beam in WSD method. 

7.5 Outline the design steps of RCC rectangular beam in WSD method. 

7.6 State the minimum spacing of reinforcing bars in RCC beam. 

7.7 Design a simply supported RCC rectangular beam in WSD method. 

7.8 Design a semi-continuous RCC rectangular beam in WSD method. 

7.9 Design a continuous RCC rectangular beam in WSD method. 

8 Understand flexure formula and design of RCC rectangular beam in USD method. 

8.1 Differentiate WSD and USD method. 

8.2 Explain the stress diagram of loaded beam with showing the actual & equivalent 

rectangular stress distribution of ultimate load.  

8.3 State the load and load factors used in USD method. 

8.4 Mention the notations used in flexure formula in USD method. 

8.5 Express the derivation of the flexure formula in USD method. 

8.6 Outline the design steps of RCC rectangular beam in USD method. 

8.7 Design a simply supported RCC rectangular beam in USD method. 

8.8 Design a semi-continuous RCC rectangular beam in USD method.  

8.9 Design a continuous RCC rectangular beam in USD method.  

 



9 Understand the design of RCC cantilever & overhanging rectangular beams in WSD 

method. 

9.1 Determine the design load, shear force and bending moment of RCC cantilever & 

overhanging beams. 

9.2 Design a cantilever RCC rectangular beam. 

9.3 Design an overhanging RCC rectangular beam. 

9.4 Describe the technique of curtailment of reinforcement in cantilever RCC beams. 

10 Understand the T-beam and design of RCC T-beams 

10.1 Define T-beam. 

10.2 Identify the different parts of a typical T-beam. 

10.3 Determine the width of flange of T-beam considering span length and slab thickness. 

10.4 State the ratio of width of web to the depth of web for T-beams. 

10.5 Distinguish between RCC rectangular beam and T-beam. 

10.6 Determine the depth and width of a simply supported T-beam in respect to shear force. 

10.7 Outline the design steps of RCC T-beam in WSD method. 

10.8 Design a simply supported RCC T-beam in WSD method. 

10.9 Design a semi-continuous RCC T-beam in WSD method. 

10.10 Design a continuous RCC T-beam in WSD method. 

11 Understand the design of RCC beam with compression reinforcement. 

11.1 State the meaning of double reinforced beam. 

11.2 Differentiate between RCC single and double reinforced beam. 

11.3 Outline the design steps of double reinforced beam. 

11.4 Design a simply supported double reinforced beam. 

11.5 Design a semi-continuous double reinforced beam. 

11.6 Design a continuous double reinforced beam. 

12 Understand the design of RCC lintel over doors & windows. 

12.1 Determine the area of the wall to be considered in determining the design load for RCC 

lintels. 

12.2 Outline the design steps of RCC lintel. 

12.3 Design a RCC lintel over doors and windows. 

 

Practical: 

1. Perform compression test of concrete cylinder for particular proportion with different water-

cement ratio.  

2. Perform compression test of concrete cube for particular proportion with different water-cement 

ratio 

3. Conduct tensile strength test of mild steel for plain bar of different diameters. 

4. Conduct tensile strength test of mild steel for deformed bar of different diameters. 

5. Prepare a model of simply supported RCC rectangular beam as per drawing. 

6. Prepare a model of semi-continuous RCC rectangular beam as per drawing. 

7. Prepare a model of continuous RCC rectangular beam as per drawing. 

8. Prepare a model of double reinforced simply supported rectangular beam as per drawing. 

9. Prepare a model of RCC lintel as per drawing. 

10. Prepare a model of RCC lintel with sunshade as per drawing. 

 

 



REFERENCE BOOKS 

 

1. Simplified Design of Reinforced Concrete  

-by H Parker 

2. Design of Concrete Structures  

-by G Winter, L C Urquhart, C E O’Rourke, A H Nilson 

3. Treasure of R C C Designs 

-by Sushil Kumar 

4. R C C Design   -by Abul Faraz Khan 

 



66462             Transportation Engineering- I   T  P  C 

2  3  3 
 

AIMS 

 

• To be able to understand the standard types of construction used in Bangladesh for road &          

      pavement,     bridge & culvert to assess the advantages and disadvantages of each type. 

•  To be able to understand the procedure, methods & techniques used in Construction of road & 

      pavement, drainage system, bridges & culverts, Embankment & cuttings. 

•   To be able to understand the importance of traffic control system. 

•  To be able to understand the maintenance, servicing & repair procedure, methods & techniques    used 

     to keep the highway operational. 

•   To be able to acquaint with the different aspects of airport construction. 

 

SHORT DESCRIPTION 

 

Modes of transportation and history of road development; Highway planning; Road Alignment and survey; 

Highway geometrics; Sub-grade soil; Highway materials, Construction of road formation & classification of 

road; Low cost road; Water bound macadam road; Bituminous road; Cement concrete road; Hill road; 

Highway drainage; Traffic control; Road arboriculture; Highway machinery; Highway failures & 

maintenance; Highway bridges & culverts; Planning of airport; Geometric standard in airport, airport 

building & warehouses. 

 

DETAIL DESCRIPTION 

 

Theory: 

 

1.  Understand the modes of transportation, concept of highway planning and concept of alignment of 

road and survey. 

1.1 Classify transportation. 

1.2 Explain the importance of transportation. 

1.3 Mention the benefits of good road system. 

1.4 Mention the characteristics of important early roads. 

1.5 Explain the importance of highway planning. 

1.6 Classify the road according to location & functions; Mention the objectives of road planning & survey. 

1.7 Define alignment and fundamental principles of alignment of road. 

1.8 Describe the reconnaissance, preliminary, final location survey and soil survey for a road construction. 

1.9 Mention the points to be considered in fixing location of a new urban road. 

 

2 Understand the principles of highway geometric, Highway Cross-section and    intersections. 

4.1 Define and classify the highway geometric and the level intersection of roads into broad categories 

       such as: 

      a) Cross-sectional elements (camber, super elevation, Curve, Right of way and Gradient) 

      b) Visibility 

      c) Horizontal / Vertical curves 



      d) Road intersections  

4.2 Define the terms right of way, formation width, side slope, berm, embankment, cutting, shoulder, 

       carriage way width, footpath, cycle track, parking lanes, median strip, kerb, skid, slip and Friction of a 

       Road. 

4.3 Mention the factors that affect friction of coefficient and the highway geometrics. 

4.4 Explain the necessity of camber, gradient, super elevation and curve. 

4.5 Describe the procedure of providing camber, gradient, super elevation and curve in road. 

4.6 Solve the problems on super elevation. 

4.7 Mention the factors on which the curves and gradient of a road depend. 

4.8 Mention the purposes of intersection of roads. 

4.9 Mention the advantages and disadvantages of each type of intersections and Grade       separations. 

4.10 Define underpass and Overpass. 

 

3 Understand the concept of sight distance. 

3.1 State the reaction time and reaction distance. 

3.2 State the braking time and braking distance. 

3.3 Classify the various types of sight distances. 

3.4 Describe each type of sight distances. 

3.5 Solve problems on stopping sight distance and passing sight distance. 

 

4 Understand the characteristics of sub-grade soil and materials for highway construction. 

4.1 Define the term sub-grade in highway. 

4.2 Describe the characteristics of different sub-grade soil. 

4.3 Mention the suitable sub-grade for various types of highway   construction. 

4.4 Describe the procedure of improving sub-grade soil for road construction. 

4.5 Describe construction of road in water logged area. 

4.6 Mention the advantages and limitations of aggregates for highway construction. 

4.7 List the tests required for aggregates used for highway construction. 

4.8 Describe different types of bituminous materials for road construction. 

4.9 State the properties of bituminous materials. 

4.10 List the standard tests on bituminous materials. 

 

5 Understand the concept of road formation and classification. 

5.1 Describe the procedure of earth work in cutting, filling and compaction of soil and turfing used in road  

       embankment. 

5.2 List the field tests needed to find out the good quality of compaction of soil for road construction. 

5.3 Classify the road on the basis of materials, volume of traffic, type of traffic, number of lanes, 

      direction of movement of traffic, area they traverse, cost of roads and rigidity of roads. 

5.4 Classify and describe the various types of low cost roads (earthen, gravel, soil stabilized road) 

5.5 Define and describe the preparation and construction procedure of WBM, bituminous, CC and 

       RCC road. 

5.6 Mention the advantages and disadvantages of WBM and Bituminous road. 

5.7 Define the terms seal coat, tack coat and prime coat, bituminous carpet, bituminous concrete, sheet 

       asphalt and mastic asphalt. 

5.8 Mention the advantages and disadvantages of bituminous, CC and RCC road. 

5.9 List and explain the joints for CC and RCC road with their specification and sketches and describe the 

       functions of joint filers & sealers in CC and reinforcement & dowel bars in RCC       road. 



5.10 Distinguish between flexible and rigid pavement. 

 

6 Understand the concept of hill road and highway drainage. 

6.1 Mention the special points to be considered for alignment of hill road. 

6.2 Define the terms: village path or track, bridle path, motor road, hill road, 

        Salient curves, re-entrant curve, hair pin bend, corner bend, trace cut. 

6.3 State the meaning of retaining wall and breast wall. 

6.4 Mention the causes of land slide and preventive measures of land slide. 

6.5 Mention the requirements of highway drainage. 

6.6 Mention the factors which control the design of highway drainage system. 

6.7 Mention the effects of improper drainage. 

6.8 Describe the highway drainage system. 

6.9 Classify the highway drainage. 

6.10 Define and classify of cross-drainage works. 

 

7 Understand the concept of traffic signs. 

7.1 Classify the different types of traffic signs. 

7.2 Explain the importance of traffic signs. 

7.3 Mention the utility of traffic studies. 

7.4 Mention the utility of traffic regulations. 

7.5 Mention the utility of traffic signs. 

 

8 Understand the machineries used for construction of roads & highways. 

8.1 List the machineries used for cleaning the site, earth cutting, earth removing,  

        Consolidating and grading in highway construction. 

8.2 List the machineries used for crushing road metals. 

8.3 List the machineries used for construction of bituminous road. 

8.4 List the machineries used for construction of CC & RCC road. 

 

9 Understand the causes of failures and maintenance of roads & highways. 

9.1 Describe the sub-grade, base and wearing course failures. 

9.2 Mention the typical failures of flexible pavement. 

9.3 Mention the causes of failures of CC & RCC road. 

9.4 Mention the typical failures of CC & RCC road. 

9.5 Explain the significance of routine maintenance of highways. 

9.6Classify the maintenance work of road. 

9.7 Describe the maintenance of  

         (a) Earthen road. 

         (b) Water bound macadam road. 

         (c) Bituminous road. 

         (d) CC & RCC road. 

9.8 Mention the causes for corrugations and wavy surfaces. 

9.9 Mention the remedies for corrugations and wavy surfaces. 

 

10 Understand the highway bridges & culverts. 

10.1 Distinguish between bridge and culvert. 

10.2 Mention the ideal site for construction a bridge or culvert in roads & highways. 



10.3 Classify the different types of bridges and culverts. 

10.4 Mention the factors which affect the choice & type of bridge or culvert. 

10.5 Define the terms: flood discharge, waterway, scouring depth, free board in the construction of 

        bridges & culverts. 

10.6 Explain the necessity of repair and maintenance of bridges & culverts. 

 

11 Understand the concept of planning of airport and the standard of geometrics used in      airport. 

11.1 Mention the information required for planning of an airport. 

11.2 Mention the points to be considered in selecting the site for an airport. 

11.3 Describe the terms: landing strip, approach zone, running lengths &  hanger. 

11.4 Classify different types of airport. 

11.1 Explain the terms: runway, taxiway, aprons, runway orientation, pattern & grade. 

11.2 Distinguish between runway and taxiway. 

11.3 State the meaning of heliport. 

1.4 Mention the functions of terminal building. 

1.5 Distinguish between heliport and airport. 

 

12 Understand the concept of airport building & warehouse. 

12.1 Mention the functions of airport building. 

12.2 Mention the facilities to be provided in airport building. 

12.3 State the meaning of warehouse. 

12.4 State the importance of warehouse. 

 

 

Practical: 

1. Setting an alignment of a new road. 

2. Prepare the model of a typical clover leaf pattern of grade separation. 

3. Perform crushing strength test of coarse aggregate used in road construction. 

4. Perform abrasion test of coarse aggregate used in road construction. 

5. Perform water absorption, specific gravity and density test of coarse aggregate used in road 

    construction. 

6. Perform the California Bearing Ratio (CBR) test. 

7. Perform the aggregate impact value test. 

8. Perform the test of grading of coarse aggregate. 

9. Perform the following test for bitumen. 

    a. Loss of ignition 

    b. Softening point 

    c. Fire point. 

    d. Flash point 

    e. Marshal test 

10. Prepare the models of different types of traffic signs. 

11. Visit of a Fly Over/Overpass/Underpass/intersection/grade separation. 

12. Visit of an International Airport. 



 

 

REFERENCE BOOKS 

 

1. Highway Engineering  -by Gur Charan Singh 

2. A text book on Highway Engineering and Airports   -by S B Sehgal & K L Bhanot 

3. Highway Engineering  -by S C Rangwala 

4. Highway and Airport Engineering  -by V B Priyani 

 



66465     Foundation Engineering                 T      P C 

                                 2   3 3 
AIMS 

 To be able to understand the foundation and foundation engineering. 

 To be able to understand the soil stabilization. 

 To be able to understand and the bearing capacity of soil. 

 To be able to understand the factors determining types of foundation. 

 To be able to understand the foundation on sand and non-plastic soil, plastic soil, non-uniform soil, 

rock.  

 To be able to understand the excavating and bracing. 

 To be able to understand the sheet pile wall, cofferdam and bulk head. 

 To be able to understand the damages due to construction operations. 

 

SHORT DESCRIPTION 

Foundation and foundation engineering; Factors determining the types of foundation; Soil stabilization; 

Bearing capacity of soil; Foundation on sand and non-plastic silt; Foundation on clay and plastic silt; 

Foundation on non-uniform soil; Foundation on rock; Excavation and bracing; Sheet pile, cofferdam & 

bulkhead;  Damages due to construction operations. 

DETAIL DESCRIPTION 

Theory: 

5 Understand the foundation, foundation engineering and the factors determining types of 

foundation. 

5.1 State the meaning of foundation and foundation engineering. 

5.2 Mention the requirements of a satisfactory foundation. 

5.3 Mention the classification of foundation. 

5.4 Mention the factors governing the depth of foundation. 

5.5 Explain the steps in choosing types of foundation. 

5.6 Discuss the necessity of bearing capacity and settlement in choosing types of foundation. 

5.7 Describe the design loads as the factors in choosing types of foundation. 

 

6 Understand the soil stabilization. 

6.1 State the meaning of soil stabilization. 

6.2 Mention the various methods of soil stabilization. 

6.3 Describe the process of addition and removal of soil particles for soil stabilization. 

6.4 Describe the soil stabilization by drainage. 

6.5 Describe the process of sand piling. 

6.6 Describe the process of soil cement stabilization. 

 

7 Understand the bearing capacity of soil. 

7.1 Define the bearing capacity and ultimate bearing capacity of soil. 

7.2 Mention the Tarzaghi’s bearing capacity factors. 

7.3 Express the equations for determination of ultimate bearing capacity of soil for square and 

circular footing. 



7.4 Calculate the ultimate bearing capacity of sandy soil. 

7.5 Explain the allowable bearing capacity of clay. 

7.6 Explain the allowable bearing capacity of sand. 

7.7 Describe the method of plate bearing test. 

7.8 Calculate the allowable bearing capacity of soil. 

7.9 Explain the methods for improving bearing capacity of soil. 

 

8 Understand the pile. 

8.1 Define and classify pile. 

8.2 Differentiate precast & cast in situ pile. 

8.3 Describe methods of cast in situ and precast pile. 

8.4 Explain the bearing capacity of pile. 

8.5 Explain End bearing and skin friction pile. 

8.6 Describe the skin friction and negative skin friction. 

8.7 State the meaning of end bearing pile. 

8.8 Solve the problems for Precast and Cast in situ pile. 

 

5 Understand anchors.  

5.1  Define the ground anchors. 

5.2 Describe the anchor in sand. 

5.3 Describe the anchor in stiff clay. 

5.4 State the advantage of anchoring. 

 

14 Understand the foundation on sand and non-plastic silt. 

14.1 Mention the characteristics of sand and silt deposits. 

14.2 Explain footing on sand. 

14.3 Explain raft on sand. 

14.4 Describe the process of excavation in sand. 

14.5 Explain piles in sand. 

14.6 Explain piers on sand. 

 

15 Understand the foundation on clay and plastic silt. 

15.1 Mention the characteristics of clay and plastic silt deposits. 

15.2 Explain footing on clay. 

15.3 Explain raft on clay. 

15.4 Describe the process of excavation in clay. 

15.5 Explain piles in clay. 

15.6 State piers on clay. 

15.7 Explain settlement of foundations underlying by clay. 

 

16 Understand the foundation on non-uniform soils. 

16.1 Define the non-uniform soils. 

16.2 Describe the characteristics of soft or loose strata overlaying firm deposit. 

16.3 Explain the dense or stiff layer overlaying soft deposit as foundation material. 

16.4 Describe the characteristics of alternating soft and stiff layers. 

16.5 Describe the characteristics of irregular deposit. 



16.6 Describe the excavation in non-uniform soils. 

16.7 Describe the stability of slope in non uniform soils. 

 

17 Understand the foundation on rock. 

17.1 State the basis for design of foundation on rock. 

17.2 Explain foundation on un-weathered rock. 

17.3 Explain foundation on weathered rock. 

17.4 State the treatment of rock defects. 

17.5 Describe the process of excavation in rock. 

 

18 Understand the excavating and bracing. 

18.1 State open excavation with unsupported slope. 

18.2 Mention the necessity of sheeting and bracing. 

18.3 Describe sheeting and bracing for shallow excavation. 

18.4 Describe sheeting and bracing for deep excavation. 

 

19 Understand the sheet pile, cofferdam and bulkhead. 

19.1 State the meaning of sheet pile, coffer dam and bulk head. 

19.2 Mention the different types of sheet pile and bulkhead with sketches. 

19.3 State the forces action on a bulkhead. 

19.4 Determine the embedded length of cantilever sheet pile in cohesive soil. 

19.5 Determine the embedded length of cantilever sheet pile in non-cohesive soil. 

19.6 Design an anchored bulkhead using free earth support method for: 

a. Granular soil. 

b. Cohesive soil below dredge line. 

19.7 Solve problems relating cantilever sheet pile and anchored bulkhead. 

 

20 Understand the damages due to construction operations. 

20.1 State the settlement due to excavation. 

20.2 State the settlement due to vibration. 

20.3 Describe the settlement due to lowering the water table. 

20.4 State the displacement due to pile driving. 

 



 
Practical: 

11 Perform the stabilization of soil by cement-sand method. 

12 Perform the stabilization of soil by sand pile method. 

13 Determine the bearing capacity of a test pile. 

14 Prepare a model of pile foundation. 

15 Prepare a model of raft foundation. 

16 Prepare a model of pier foundation. 

17 Perform the Standard Penetration Test (SPT). 

8. Calculate load bearing capacity of precast pile 

9. Calculate load bearing capacity of cast in situ pile. 

10. Perform field test of bearing capacity of soil as per manual.  

11. Field visit. 
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- S.C Rangwala 

5 LGED Manual for soil investigation 
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               2 0 2 

 

AIMS 

 To be able to understand the basic concepts of environment and environmental pollution.  

 To be able to understand the concepts of ecology and ecosystems 

 To be able to understand the basic concepts of environmental degradation relating to industrial production. 

 To be able to understand the major environmental issues and problems. 

 To be able to understand legislative measures to protect environment. 

 

SHORT DESCRIPTION  
Basic concepts of environment; natural resources; biogeochemical cycling; ecology and ecosystem; air; water; soil; 

solid waste management; development and environment; global environmental challenges; legislative protection of 

environment. 

DETAIL DESCRIPTION 

1. Understand the multidisciplinary nature of environmental studies. 

1.1. Define environment, nature, pollution, pollutant, contaminant. 

1.2. Describe the scope of environmental studies. 

1.3. Describe the importance of environmental studies. 

1.4.  Describe the formation and structure of the Earth. 

1.5.  Describe the earth’s natural system. 

1.6. Describe the changing attitudes to the natural world. 

1.7. Mention the main components of environment. 

1.8. Define natural and man-made environment. 

1.9. Distinguish between natural and man-made environment. 

2. Understand the natural resources. 

2.1. Define natural resources. 

2.2.  Classify natural resources. 

2.3.  Describe forest resources. 

2.4. Describe water resources. 

2.5.  Describe mineral resources. 

2.6.  Describe food resources. 

2.7.  Describe energy resources. 

2.8.  Describe land resources. 

2.9.  Describe environmental problem relating to resources use. 

2.10. Describe the role of an individual in conservation of natural resources. 

3. Understand the biogeochemical cycling. 

3.1. Define biogeochemical cycle. 

3.2.  Describe hydrologic cycle. 

3.3. Describe carbon cycle. 

3.4. Describe nitrogen cycle. 

3.5. Describe oxygen cycle. 

3.6. Describe phosphorus cycle. 

3.7. Describe sulfur cycle. 

3.8. Describe nutrient cycle. 

4. Understand the ecology and ecosystem. 

4.1. Define ecology and ecosystem. 



4.2. Structure and function of an ecosystem. 

4.3. Describe the components of ecosystem. 

4.4. Explain the stability of ecosystem. 

4.5. Describe ecological factors. 

4.6. Describe interdependency between abiotic and biotic component. 

4.7. Describe the meaning of following terms: species, population, community, ecological succession, community 

periodicity, climax community, ecological niche, habitat, plankton, nekton, ecological indicator, evolution, 

adaptation, producers, consumers, decomposers, food chains, food webs, ecological pyramids, bio-

concentration, bio-magnification, biodiversity, threatened species, endanger species, extinct species, exotic 

species, biodiversity conservation and biogeography. 

4.8. Describe energy flow in the ecosystem. 

4.9. Describe the ecosystem of pond, ocean, estuary, grassland, cropland, forest, desert and mangrove. 

5. Understand the air as a component of environment. 

5.1. Define air. 

5.2. Describe the composition of the clean dry atmospheric air at ground level. 

5.3. Describe the atmospheric structure. 

5.4. Define air pollution. 

5.5. Describe major air pollutants and their impacts. 

5.6. Describe the sources of air pollutants. 

5.7. Explain the formation of photochemical smog and its effects. 

5.8. Describe the effects of air pollution on vegetation, animal, human health and materials and resources. 

5.9. Define sound and noise. 

5.10. Describe the classification of sound. 

5.11. Describe the effects of noise. 

6. Understand the water as a component of environment. 

6.1. Define water. 

6.2. Describe the characteristics of water. 

6.3. Describe the sources of water. 

6.4. Describe the uses of water. 

6.5. Explain that the water is a universal solvent. 

6.6. Define water pollution, biological oxygen demand (BOD), effluent treatment plant (ETP). 

6.7. Describe the sources of water pollution. 

6.8. Describe the effects of water pollution. 

7. Understand the soil as a component of environment. 

7.1. Define soil. 

7.2. Describe the constituents of soil. 

7.3. Define soil pollution. 

7.4. Describe causes soil degradation. 

7.5. Describe the sources of soil pollution. 

7.6. Describe the effects of soil pollution. 

8. Understand the concept of solid waste management. 

8.1. Define solid waste, refuse, garbage, rubbish, trashes, demolition and construction waste, e-waste, agricultural 

waste, pathological waste, radioactive waste, hazardous waste, 3R, 4R. 

8.2. List the sources of solid waste. 

8.3. Mention the classification of solid waste. 

8.4. Mention the methods of collection of solid waste. 

8.5. Describe the recycling of solid wastes. 

8.6. Describe resource recovery from solid waste. 

8.7. Describe the potential method of disposal of solid waste. 

8.8. Describe control measures of urban and industrial wastes. 



9. Understand the development and environment. 

9.1. Define environmental ethics and environmental stress. 

9.2. Describe environmental stress. 

9.3. Define sustainable development. 

9.4. Define urbanization. 

9.5. Describe the causes of urbanization. 

9.6. Describe the effects of urbanization on environment. 

9.7. Define industrialization. 

9.8. Describe the causes of industrialization. 

9.9. Describe the effects of industrialization on environment. 

10. Understand the global environmental challenges. 

10.1. Define greenhouse gas and greenhouse effects. 

10.2. Make a list of greenhouse gases and their contribution on greenhouse effects. 

10.3. Describe the causes and consequences of greenhouse effects. 

10.4. Describe acid rain. 

10.5. Describe importance of ozone layer. 

10.6. Define ozone depleting substances (ODS). 

10.7. Describe ozone layer depletion mechanism. 

10.8. Describe hazardous waste. 

10.9. Describe chemicals pesticides. 

10.10. Describe radioactive pollution. 

10.11. Describe natural disaster.  

11.  Understand the legislative protection of environment. 

11.1. Define environmental impact assessment (EIA) and environmental auditing (EA). 

11.2. Mention environmental act and legislations prescribed for air, noise, water, soil and wild life protection. 

11.3. Describe environmental conservation act 1995 in Bangladesh. 

11.4. Describe the environment conservation rule 1997 in Bangladesh.  

11.5. Describe the environmental framework in Bangladesh. 

11.6. Describe The Montreal Protocol and The Kyoto Protocol. 

11.7. Describe role of an individual in prevention of pollution. 

 

REFERENCES: 
1. Fundamentals of Environmental Studies, Mahua Basu and S. Xavier, Cambridge. 

2. Ecology and Environment, P.D. Sharma, Rastogi Publications. 

3. Basics of Environmental Science, Michael Allaby, Routledge. 

4. Environmental Science, Jonathan Turk and Amos Turk, Sauders golden sunburst series. 
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         2   0   2 

AIMS 

• To be able to develop the working condition in the field of industrial or other 

 organization. 

• To be able to understand develop the labor management relation in the  

industrial sector. 

• To be able to develop the management techniques in the process of decision making. 

•  To be able to manage the problems created by trade union. 

• To be able to understand Planning 

• To be able to perform the marketing. 

• To be able to maintain inventory. 
 
Course Outline 
 Basic concepts of management; Principles of management; Planning, Organization, Scientific management; 
Span of supervision; Motivation; Personnel management and human relation; Staffing and manpower 
planning ; Training of staff; Concept of leadership; Concepts and techniques of decision making; Concept of 
trade union; Inventory control; Economic lot size ; Break even analysis; Trade Union and industrial dispute, 
Marketing;  
1 Basic concepts & principles of management. 
1.1 Define management and industrial management. 
1.2 State the objectives of modern management. 
1.3 Describe the scope and functions of management. 
1.4 State the principles of management. 
1.5 State the activity level of industrial management from top personnel to 
       workmen. 
1.6 Describe the relation among administration, organization & 
      management. 
2. Concept of Planning 
2.1 Define Planning 
2.2 Discuss the importance of Planning 
2.3 Discuss the Types of Planning. 
2.4 Discuss the steps in Planning 
3 . Concepts of organization and organization structure. 
3.1 Define management organization. 
3.2 State the elements of management organization. 
3.3 Describe different forms of organization structure. 
3.4 Distinguish between line organization and line & staff organization. 
3.5 Distinguish between line organization and functional organization. 
3.6 Describe the features,  advantages and disadvantages of different  
      organization structure. 
 
4. Concept of scientific management. 
4.1 Define scientific management. 
4.2 Discuss the basic principles of scientific management. 
4.3 Explain the different aspects of scientific management. 
4.4 Discuss the advantages and disadvantages of scientific management. 
4.5 Describe the difference between scientific management and traditional 
management.. 
5.  Concept of span of supervision. 
5.1 Define span of supervision and optimum span of supervision. 
5.2 Discuss the considering factors of optimum span of supervision. 
5.3 Discuss advantages and disadvantages of optimum span of supervision. 
5.4 Define delegation of authority. 
5.5 Explain the principles of delegation of authority. 
5.6 Explain the terms: authority, responsibility and duties. 
6 . Concept of motivation. 
6.1 Define motivation. 
6.2 Discuss the importance of motivation. 
6.3 Describe financial and non-financial factors of motivation. 
6.4 Special Motivational Techniques. 
6.5 Discuss the motivation theory of Maslow and Harzberg. 



6.6 Differentiate between theory-X and theory-Y. 
7.  Concept of leadership. 
7.1 Define leadership. 
7.2 Discuss the importance and necessity of leadership. 
7.3 Discuss the functions of leadership. 
7.4 Describe the qualities of a leader. 
8.  Basic concepts and techniques of decision making.  
8.1 Define decision making.  
8.2 Discuss the importance and necessity of decision making.  
8.3 Discuss different types of decision making .  
8.4 Describe the steps in decision making.  
9 .Concept of personnel management and human relation. 
.9.1 Define  personnel management. 
.9.2 Discuss the functions of personnel management.  
9.3 Define staffing. 
9.4 Define recruitment and selection of employees. 
9.5 Describe various sources of recruitment of employees. 
9.6 Describe the methods of selection of employees. 
9.7 Define training and orientation of employee. 
9.8 Discuss the importance and necessity of training. 
9.9 Discuss the various methods of training of workmen, technicians and 
        executive  personnel. 
10.  Concept of inventory control & Economic lot size 
10.1 Define inventory.&  inventory control.  
10.2 Describe the function of inventory control.  
 10.3 Define Economic lot size and the Method of determination of economic lot size. 
10.4Discuss the effects of over supply and under supply. 
10.5 Explain the following terms :  

- Bin card or Bin tag.  
- Purchase requisition.  
- Store requisition.  
- Material transfer note.  
- First in first out (FIFO).  
- Last in first out(LIFO).  
-Safety stock 
-Lead time 

11.  Concept of Break Even Point(BEP) 
11.1 Define Break Even Point and Break Even Chart. 
11.2 Describe the method of determination of BEP  
11.3 Explain the terms :  

- Break even analysis.  
- Fixed cost.  
- Variable cost  

 
12 . Concept of Marketing  
12.1 Define marketing.  
12.2 Discuss the function of marketing.  
12.3 State the objectives of marketing.  
12.4 Explain the terms :  
                         -Purchase 

- Brand  
- Producer  
- Consumer  

  - Customer 
  - Copyright  
  - Trade mark 
12.5 Discuss product life -cycle and marketing strategies in different stages of a product life-cycle  
 
13. Concept of trade union and industrial dispute 
13.1 Define trade union.  
13.2 Mention the objectives of trade union.  
13.3 Discuss the function of trade union.  
13.4 Describe different types of trade union.  



13.5 Define industrial dispute 
13.6 Discuss different type of industrial dispute 
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