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Section A –Reinforced Concrete 
 

Q.A1  Reinforced Concrete Beam              (Total 50 Marks) 
   

Figure Q.A1, details the slab, beam and column layout of a reinforced concrete structure.  
Design and prepare a detailed reinforcement drawing for the simply supported rectangular 
beam along gridline 3.  Beam dimensions are as follows: b=300mm; h=450mm. 
(i) Determine the maximum design actions on  the beam                  (10 marks) 
(ii) Design the simply supported beam along grid line 3             (35 marks) 
    Note: No verification for Crack Control is required              
(iii) Prepare a reinforcement drawing for the beam designed in section A1. (i & ii)   (5 marks) 

Use the attached General Arrangement drawing to complete the detailed reinforcement 
drawing and include the completed drawing with your Answer Book.          
         

Design Information for Q.A1: 

Actions on the Structure:  
Permanent Actions:  

Specific weight of reinforced concrete   = 25 kN/m3 
   Weight of suspended ceiling & services  = 0.6 kN/m2  
   Blockwork wall (2.5m height on all beams)  = 2.5 kN/m2 of wall area 

Variable Actions:  
Occupancy: Specific Use is ‘Office’    = 3.0 kN/m2 

   Weight of removable partitions/fittings  = 1.0 kN/m2 
  

Materials: Maximum Aggregate size:      dg  = 20mm 
Characteristic yield strength of steel reinforcement:   fyk  = 500 MPa 
Characteristic cylinder strength of Concrete:   fck  = 30 MPa 
Characteristic cube strength of Concrete:    fck,cube  = 37 MPa 

   (Cube Strength applies to Repeat Students designing to BS8110) 
 

Cover:  Nominal Cover:      cnom  = 25mm 
 

     

      Figure QA1
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Section A: Additional Information 
 
Additional Relevant Extracts from I.S. EN1992-1-1 
 
9.2 Beams 
 
9.2.1 Longitudinal reinforcement 
 
9.2.1.1 Minimum and maximum reinforcement areas 
(1) The area of longitudinal tension reinforcement should not be taken as less than As,min 
Note 1:  See also 7.3 for area of longitudinal tension reinforcement to control cracking. 
Note 2: The recommended value of As,min is given in the following: 

As min  =   0.26 fctm bt d     ≥   0.0013btd         (Exp. 9.1N) 
                                      fyk        
Where: 
bt denotes the mean width of the tension zone; fctm should be determined with respect to the relevant 
strength class according to Table 3.1. 
 
(3) The cross-sectional area of tension or compression reinforcement should not exceed As,max 
outside lap locations. 
Note: The recommended value of As,max for beams is 0,04Ac 
 
 
9.2.1.2 Other detailing arrangements 
(1) In monolithic construction, even when simple supports have been assumed in design, the section 
at supports should be designed for a bending moment arising from partial fixity of at least β1 of the 
maximum bending moment in the span. 
Note 1:  From Irish National Annex, β1 =0.25 
Note 2:  The minimum area of longitudinal reinforcement section defined in 9.2.1.1 (1)  

applies. 
 
(3) Any compression longitudinal reinforcement (diameter φ) which is included in the resistance 
calculation should be held by transverse reinforcement with spacing not greater than 15φ. 
 
 
9.2.2 Shear reinforcement 
(6) The maximum longitudinal spacing between shear assemblies should not exceed sl,max. 

sl,max  =  0,75d (1 + cot α )      (Exp 9.6N) 
where α is the inclination of the shear reinforcement to the longitudinal axis of the beam. 
 
(8) The transverse spacing of the legs in a series of shear links should not exceed st,max: 

st,max = 0,75d  ≤  600 mm     (Exp 9.8N) 
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Simplified Rules of Curtailment 
 
These following simplified rules of curtailment may be applied where: 

a) For beams designed predominantly for Uniformly Distributed Loads (u.d.l’s) 
b) In the case of continuous beams, when the spans are approximately equal (not varying by 

more than 15%) 
 

 
 

 
Anchorage & Lap Lengths 

 
Concrete Class C30/37 

Reinforcement in Tension, bar diameter, Ø (mm)  Bond 
Conditions 8 10 12 16 20 25 32 40 

Reinforcement in 
Compression 

Good 210 280 360 530 690 900 1150 1560 36Ø Straight Bars Only 
Poor 290 400 520 750 990 1280 1640 2230 51Ø 
Good 290 360 430 580 720 900 1150 1560 36Ø 

Anchorage 
length, lbd 

Other Bars 
Poor 410 520 620 820 1030 1280 1640 2230 51Ø 
Good 290 390 510 740 970 1260 1610 2180 50Ø 50% Lapped in one 

location (α6 = 1.4) Poor 410 560 720 1050 1380 1790 2290 3110 72Ø 
Good 310 420 540 790 1040 1350 1720 2340 54Ø 

Lap 
Length, l0 

100% Lapped in one 
location (α6 = 1.5) Poor 430 600 780 1130 1480 1920 2460 3340 77Ø 

 



5 



6 

For Students Repeating Exam Only 
 

Section A: Additional British Standard Information 
 

Additional Relevant Extracts from B.S. 8110 
 

Flexure Design  
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SECTION B 

A column is being subjected to the unfactored axial loading as shown in Fig QB1.  

 

LOADING 

F1 : Gk = 75kN 

 Qk = 175kN 

F2 :  Gk = 20kN 

 Qk = 75kN 

Note: Allow 1kN/m for the column self wt. 

 

TO DO: 

B1.  Determine the load the column is being subjected to    (6 marks)  

B2. Determine whether a 203 UC71 is adequate to take the loads.   (44 marks) 

 Note: the floor beams provide directional restraint at the top of the column, the foundation is a pin
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Figure QB1 

 

 

 

 



10 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLES from BS5950 
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