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ABSTRACT 

Beams and columns are primary structural members of reinforced concrete (RCC) buildings. Columns transfer loads 

from beams, slabs and upper floors safely to the foundation, while beams transfer slab and wall loads to columns. Proper 

setting out, reinforcement placement, formwork, concreting, vibration and curing are essential for structural safety and 

serviceability. This study presents a step-by-step construction procedure for placing RCC columns and beams in a 

residential building, including site preparation, center-line marking, reinforcement details, shuttering, concrete 

placement, quality control, curing, inspection and common construction precautions. Member sizes, reinforcement 

details and concrete grades must be finalized from the structural design and applicable standards; the points below are 

general construction guidance and not a substitute for a structural engineer's drawings. 
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1. INTRODUCTION 

In a framed RCC building, columns and beams form the main load-resisting system. A column primarily carries axial 

load and may also resist bending and lateral forces. A beam mainly resists bending and shear and transfers loads toward 

the supporting columns. Correct placement and connection of these members are necessary to achieve the intended 

structural behaviour. Poor alignment, inadequate cover, incorrect reinforcement, weak construction joints, improper 

vibration or insufficient curing can reduce strength and durability. 

 

2. AIM OF THE STUDY 

The main aim of this study is to explain the practical and systematic procedure for setting out, reinforcing, shuttering 

and concreting RCC columns and beams in a residential building while maintaining the required dimensions, alignment, 

cover, workmanship and quality control. 
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3. OBJECTIVES OF THE STUDY 

1. Understand the purpose and function of RCC columns and beams. 

2. Explain the sequence of column and beam construction. 

3. Describe center-line marking, level checking and setting out. 

4. Explain reinforcement cutting, bending, placing and tying. 

5. Describe formwork/shuttering requirements for columns and beams. 

6. Explain concrete mixing, placement, compaction and finishing. 

7. Understand development length, lap location and nominal cover requirements as per design. 

8. Identify common defects, precautions and quality-control checks. 

9. Explain curing, stripping of formwork and post-concreting inspection. 

10. Promote safe and economical construction practices. 

 

4. LITERATURE REVIEW 

RCC construction practice emphasizes accurate structural detailing, proper reinforcement anchorage, adequate concrete 

cover, stable formwork, controlled concreting and curing. Structural drawings define the member geometry, bar 

diameter, spacing, lap and anchorage requirements. Construction quality depends on following those drawings, using 

suitable materials and maintaining inspection records. The supplied reference PDF uses an academic structure covering 

aim, objectives, methodology, results, limitations, future scope and conclusion; this document follows that same overall 

format while changing the technical subject to beam and column construction. 

 

5. PROPOSED CASE STUDY 

A conceptual single-storey RCC residential building is considered as the case study. The structural frame consists of 

RCC columns connected by RCC beams, with the beams supporting slabs and/or masonry walls as applicable. The exact 

column grid, beam spans, member sizes, reinforcement and concrete grade must be taken from the approved structural 

drawings. The construction sequence is planned so that the foundation/column starter arrangement, column 

reinforcement, column shuttering and concreting are completed before beam reinforcement, beam shuttering and beam-

slab concreting, subject to the project design and method statement. 

 

6. BEAM AND COLUMN CONSTRUCTION PLANNING 

The general workflow is: Structural drawing study → Material inspection → Setting out → Column reinforcement → 

Column shuttering → Column concreting → Column curing → Beam/slab level marking → Beam reinforcement → 

Beam shuttering → Slab formwork (where applicable) → Inspection → Concrete placement → Vibration → Finishing 

→ Curing → Formwork removal → Final inspection. The sequence may vary according to the structural system and 

site method statement. 

 

7. METHODOLOGY 

Step 1 – Study the architectural and structural drawings and verify the latest revision. Step 2 – Establish grid lines, center 

lines, reference benchmarks and floor levels. 

Step 3 – Mark column locations accurately on the foundation/plinth or previous floor. Step 4 – Prepare and place column 

reinforcement cages according to the bar schedule. Step 5 – Provide specified cover blocks and check verticality, 

spacing, laps and ties. 

Step 6 – Fix column formwork firmly and check dimensions, line, level, plumb and cleanliness. Step 7 – Place and 
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compact column concrete in controlled lifts, avoiding segregation. 

Step 8 – Cure the column and inspect the surface after formwork removal. 

Step 9 – Set out beam lines and levels and install beam soffit and side formwork. 

Step 10 – Fix beam main bars, stirrups and support reinforcement as detailed by the structural designer. Step 11 – Check 

beam reinforcement, cover, anchorage, laps, openings and junctions before concreting. Step 12 – Carry out pre-pour 

inspection and place concrete with proper compaction and finishing. 

Step 13 – Begin curing as soon as appropriate and maintain curing for the period specified by the project requirements. 

Step 14 – Remove formwork only after the concrete has gained adequate strength and as permitted by the 

engineer/method statement. 

Step 15 – Record inspections, cube/test results where required, concrete quantities and site observations. 

 

8. COLUMN CONSTRUCTION – IMPORTANT POINTS 

1. Setting out: Confirm the column center line and grid intersection from the approved structural drawing. 

2. Starter bars: Check that starter bars are correctly positioned, anchored and protected. 

3. Reinforcement cage: Verify longitudinal bars, ties/links, spacing, lap zones and confinement details. 

4. Cover: Use approved cover blocks/spacers of the specified thickness; do not improvise with loose materials. 

5. Formwork: Shuttering must be rigid, adequately supported and sufficiently tight to prevent grout leakage. 

6. Plumb and dimensions: Check column size, verticality and alignment before and during concreting. 

7. Concrete: Use the specified grade and place concrete carefully to avoid segregation and excessive free fall. 

8. Compaction: Use a suitable vibrator carefully so that concrete surrounds reinforcement without damaging formwork. 

9. Construction joint: If a joint is unavoidable, prepare and locate it as specified by the structural engineer/method 

statement. 

10. Curing and inspection: Cure properly and inspect for honeycombing, cracks, dimensional errors or exposed 

reinforcement. 

 

9. BEAM CONSTRUCTION – IMPORTANT POINTS 

1. Level and line: Establish the beam level and center line from the benchmark and structural drawings. 

2. Soffit formwork: Provide properly supported and level beam soffit shuttering with correct dimensions. 

3. Side shuttering: Fix side forms securely and provide adequate supports, clamps and tight joints. 

4. Main reinforcement: Place top and bottom longitudinal bars exactly as shown in the structural drawings. 

5. Stirrups: Maintain specified stirrup diameter, spacing and orientation, especially in critical zones. 

6. Anchorage: Ensure bars extend and anchor into supports according to the structural detailing. 

7. Laps: Provide reinforcement laps only at locations and lengths permitted by the structural drawings/code. 

8. Cover: Maintain the specified concrete cover using proper spacers/chairs. 

9. Beam-column junction: Check congestion, bar continuity, anchorage and concrete flow carefully before pouring. 

10. Openings/services: Do not cut or shift structural reinforcement for plumbing/electrical services without approval. 

11. Pre-pour inspection: Verify dimensions, reinforcement, cover, cleanliness, embedded items and formwork stability. 

12. Concreting: Place concrete systematically and compact it properly to avoid voids and honeycombing. 

13. Finishing: Maintain the required beam profile and avoid disturbing reinforcement while finishing. 

14. Curing and de-shuttering: Cure adequately and remove supports/forms only according to the approved stripping 

sequence. 
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10. MATERIALS AND EQUIPMENT 

Typical materials include cement, fine aggregate (sand), coarse aggregate, reinforcement steel, water, cover 

blocks/spacers and approved formwork materials. Typical equipment may include measuring and setting-out tools, bar 

cutting and bending equipment, binding wire tools, shuttering supports, concrete mixer or ready-mix concrete 

equipment, buckets/pumps, needle vibrator, leveling tools and curing arrangements. All materials should meet the 

project specifications and applicable standards. 

 

11. QUALITY CONTROL AND SAFETY 

1. Verify reinforcement diameter, quantity, spacing and bar marks against the approved bar bending schedule. 

2. Check concrete grade, batch information, workability and required testing records. 

3. Inspect formwork for alignment, dimensions, tightness, bracing and cleanliness. 

4. Ensure safe access, proper lifting practices and stable working platforms. 

5. Use appropriate PPE such as helmet, safety shoes, gloves, eye protection and fall protection where required. 

6. Keep electrical equipment and cables safely arranged and protected from water and damage. 

7. Prevent unauthorized removal or alteration of structural supports and reinforcement. 

8. Maintain inspection and pour records for traceability. 

 

12. COMMON DEFECTS AND PRECAUTIONS 

Common defects include honeycombing, segregation, cracks, grout leakage, reinforcement displacement, insufficient 

cover, dimensional errors, poor alignment and premature formwork removal. Prevention includes correct mix and 

handling, controlled placing, adequate vibration, rigid shuttering, correct spacers, continuous supervision, proper curing 

and 

inspection before and after concreting. Honeycombing or exposed reinforcement should not simply be covered with 

mortar without assessment; repair should follow an approved method after determining the cause and extent of the 

defect. 

 

13. RESULTS AND DISCUSSION 

Proper setting out and systematic construction can improve the dimensional accuracy and alignment of beams and 

columns. Correct reinforcement placement and adequate concrete compaction help the members achieve their intended 

structural performance. The quality of the final work depends on compliance with the structural drawings, specifications, 

workmanship requirements, inspection procedures and curing practices. Actual strength and acceptance should be 

established from project tests and professional inspection rather than from visual appearance alone. 

 

14. LIMITATIONS 

This is a general conceptual construction study. Exact member dimensions, reinforcement, concrete grade, cover, lap 

lengths, development lengths, construction-joint locations and formwork stripping times depend on structural design, 

applicable standards, site conditions and the project method statement. The document does not replace approved 

structural drawings or instructions from a qualified structural engineer. 

 

15. FUTURE SCOPE 

Future work can include detailed RCC design, bar bending schedule preparation, quantity estimation, concrete strength 

testing, comparison of construction methods, BIM-based coordination, digital site inspection, construction productivity 

analysis and cost optimization of beam-column frame construction. 
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Comparison Table 

Parameter Column Beam 

Primary function Transfers loads to 

foundation/supports 

Transfers loads to columns/supports 

Main action Axial compression + possible 

bending 

Bending + shear 

Main reinforcement Longitudinal bars with ties/links Top and bottom longitudinal bars 

with stirrup 

Formwork Vertical shuttering Soffit and side shuttering 

Key checks Plumb, size, cover, bars, ties Level, size, cover, bars, stirrups, 

anchorage 

Concrete quality Specified grade, proper compaction 

and curing 

Specified grade, proper compaction 

and curin 

 

16. RECOMMENDATIONS 

Civil engineering students and site personnel should develop practical knowledge of reinforcement detailing, formwork, 

concrete technology, surveying and construction safety. Every beam and column pour should be preceded by a 

documented inspection of line, level, dimensions, reinforcement, cover, formwork and embedded items. Concrete should 

be placed and compacted under competent supervision, followed by proper curing and inspection. 

 

17. CONCLUSION 

Beams and columns are essential components of an RCC framed building and must be constructed with accurate setting 

out, reinforcement detailing, formwork, concreting, compaction and curing. A disciplined sequence of inspection before, 

during and after concreting helps reduce construction defects. The most important principle is to follow the approved 

structural drawings and specifications; dimensions and reinforcement must not be changed at site without authorization 

from the responsible structural professional. 

 

Note: Final reinforcement, member sizes, concrete specifications and construction details must be taken from the 

approved structural design and applicable local standards. 
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