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AUGUST, 2024 EXAMINATION SERIES

COURSE: DWET

LEVEL: Y3S1

SUBJECT: STRUCTURAL ANALYSIS II 
SECTION 0NE (40 MARKS)

ATTEMPT ALL QUESTIONS

	1) 
	State the requirements for lateral ties or Links in columns as provided for by BS 8110
	4marks

	2) 
	State TWO types of  Building foundations
	4marks

	3) 
	Explain the term  an under reinforced concrete Beam section use sketches
	4marks

	4) 
	Explain the term  over reinforced concrete Beam section use sketches
	4marks

	5) 
	Define the upper and lower limits for main reinforcement in columns
	4marks

	6) 
	State TWO different concrete mixes and they classes
	4marks

	7) 
	Explain the difference between Singly & doubly reinforced concrete beam sections
	4marks

	8) 
	Explain the difference between One way & two way spanning slabs
	4marks

	9) 
	Columns can be Classified into Two categories Explain.
	4marks

	10) 
	State Concrete cover for durability, fire and bond requirements BS 8110 for;

a) R.c Beams

b) R.c Columns

c) R.c Slabs 

d) R.c Foundations
	4marks


SECTION TWO (60 MARKS)

ATTEMPT 3 QUESTIONS

QUESTION ONE IS COMPUSLORY

1. Fig 1 shows a slab layout for a proposed building. The following information is also   provided. 
Unfactored Loads on the slabs gk=6.0KN/m2 (finishes and partitions excluding   self weight of slab), qk=4.0KN/m2  fcu=25N/mm2 fy=460N/mm2, concrete cover=15mm   Unit weight of concrete=24KN/m3 Assume Øbar=8mm d=h-(cover + Øbar/2+ tolerance)
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PANEL A

FIG 1.0(all dimensions mm)
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i) Classify the slab (Panel A) as either one way spanning or two way spanning slab                                                                                                   (2 Marks)
ii) Obtain by calculation an approximate thickness (h) for the slab      (4 Marks)
iii) Design for tension reinforcement.                                                   (10 Marks)

iv) Check for deflection                                                                         (4 marks)
2. A reinforced concrete beam carries the unfactored loads shown in fig.2 below.

[image: image3]
(i)
Obtain by calculation the approximate dimensions for a rectangular beam section                                                                                           (2 Marks)

(ii) By using formulae as in BS8110, design for both compression and tension reinforcement to resist maximum bending moments at beams mid span given the following data; fcu=35N/mm2,   fyv=460N/mm2,fy=460N/mm2 Concrete cover=25mm Unit weight of concrete=24KN/m3 Assume Øbar=20mm ,d=h-(cover + Øbar/2)                                               (10Marks)


(iii) Check for deflection                                                                      (6Marks)
(iv) Sketch the beams details showing the arrangement for tension, compression reinforcement obtained above.                                 (2Marks)

3.0

a) Design the longitudinal reinforcement for a short braced reinforced concrete for an ultimate axial load of 2,500 KN given the following data; fcu=25N/mm2, fy=460N/mm2, Assume h=2b & Steel ratio=1.8%.                             (5Marks )
b) Design the longitudinal reinforcement for a 450 mm by 300mm  column section if N=2000KN My=50KNm, fcu=25N/mm2, fy=460N/mm2            (5Marks )

c)  Design the longitudinal reinforcement(fig 3.0) for a short braced, reinforced concrete column 450mm by 300mm for an ultimate axial load of N=2000KN. Given fcu=25N/mm2, fy=460N/mm2, Mx= 100KNm, My=40KNm Concrete cover=35mm. Use Column design chart provided 

Assume Øbar=20mm d=h-(cover + Øbar/2)                                  (10 marks)


[image: image4]
	Table 3.24 Bs 8110 values of the coefficients β

	N/bhfcu
	0
	0.1
	0.2
	0.3
	0.4
	0.5
	≥0.6

	β
	1.00
	0.88
	0.77
	0.65
	0.53
	0.42
	0.30


4.0 
Fig 4 shows a slab layout for a proposed building. The following information is
provided. Unfactored Loading on the slabs gk=4.0KN/m2 (finishes and partitions excluding self-weight of slab), 
qk=6.0KN/m2  fcu=30N/mm2 fy=460N/mm2, concrete cover=15mm unit weight of concrete =24KN/m3 ,Assume Øbar=8mm d=h-(cover + 

Øbar/2+ tolerance), tolerance=2.5mm
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PANEL B

FIG 4.0(all dimensions mm)


(i) Obtain by calculation an approximate thickness (h) for the slab of panel B
                                                                                                       (4marks)

(ii) Obtain appropriate moment co-efficient from the table provided and Design for steel reinforcement for the moments obtained above. (Copy summary table C in the answer sheet and fill in the output)        (13 Marks)

(iii) Check for deflection                                                                      (3 marks)      

Areas of groups of reinforcement bars (mm2)

	Bar

Size

(mm)
	Number of Bars

	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	8
	50
	101
	151
	201
	251
	302
	352
	402
	452
	503

	10
	79
	157
	236
	314
	393
	471
	550
	628
	707
	785

	12
	113
	226
	339
	452
	565
	679
	792
	905
	1017
	1131

	16
	201
	402
	603
	804
	1005
	1206
	1407
	1608
	1809
	2011

	20
	314
	628
	942
	1257
	1571
	1885
	2199
	2513
	2827
	3142

	25
	491
	982
	1473
	1963
	2454
	2945
	3436
	3927
	4418
	4909


Reinforcement-bar areas (mm2) per metre width for various bar spacings

	Bar

Size

(mm)
	Bar spacing(mm)

	
	75
	100
	125
	150
	175
	200
	225
	250
	275
	300

	8
	671
	503
	402
	335
	287
	252
	223
	201
	183
	168

	10
	1047
	785
	628
	523
	449
	393
	349
	314
	286
	262

	12
	1508
	1131
	905
	754
	646
	566
	503
	452
	411
	377

	16
	2681
	2011
	1608
	1340
	1149
	1005
	894
	804
	731
	670

	20
	4189
	3142
	2513
	2094
	1795
	1571
	1396
	1257
	1142
	1047

	25
	6545
	4909
	3927
	3272
	2805
	2454
	2182
	1963
	1785
	1636


Table C

SLAB DESIGN SUMMARY CHART

	Position
	Moment coefficient

β sx or βsy
	Moments

KNm
	K’
	Z
	Ast ( mm2/m)

required
	Ast  ( mm2/m)

Minimum
	Ast 
( mm2/m)

provided

	x-Continuous
	
	
	
	
	
	
	

	x-Midspan


	
	
	
	
	
	
	

	y-continuous
	
	
	
	
	
	
	

	y-Midspan


	
	
	
	
	
	
	


Bending moment coefficients for rectangular panels supported on four sides with

provision for torsion at corners

	Type of panel and moments

considered
	Short span coefficients, _sx
	Long span

coefficients,_

_sy for all

values of ly/lx

	
	Values of ly/lx
	

	
	1.0
	1.1
	1.2
	1.3
	1.4


	1.5
	1.75
	2.0
	

	Interior panels

Negative moment at

continuous edge

Positive moment at mid-span
	0.031

0.024
	0.037

0.028
	0.042

0.032
	0.046

0.035
	0.050

0.037
	0.053

0.040
	0.059

0.044
	0.063

0.048
	0.032

0.024

	One short edge

discontinuous

Negative moment at

continuous edge

Positive moment at mid-span
	0.039

0.029
	0.044

0.033
	0.048

0.036
	0.052

0.039
	0.055

0.041
	0.058

0.043
	0.063

0.047
	0.067

0.050
	0.037

0.028

	One long edge

discontinuous

Negative moment at

continuous edge

Positive moment at mid-span
	0.039

0.030
	0.049

0.036
	0.056

0.042
	0.062

0.047
	0.068

0.051
	0.073

0.055
	0.082

0.062
	0.089

0.067
	0.037

0.028

	Two adjacent edges

discontinuous

Negative moment at

continuous edge

Positive moment at mid-span
	0.047

0.036
	0.056

0.042
	0.063

0.047
	0.069

0.051
	0.074

0.055
	0.078

0.059
	0.087

0.065
	0.093

0.070
	0.045

0.034

	Two short edges

discontinuous

Negative moment at

continuous edge

Positive moment at mid-span
	0.046

0.034
	0.050

0.038
	0.054

0.040
	0.057

0.043
	0.060

0.045
	0.062

0.047
	0.067

0.050
	0.070

0.053
	-

0.034

	Two long edges

discontinuous

Negative moment at

continuous edge

Positive moment at mid-span
	-

0.034
	-

0.046
	-

0.056
	-

0.065
	-

0.072
	-

0.078
	-

0.091
	-

0.100
	0.045

0.034

	Three edges

discontinuous (one long

edge continuous)

Negative moment at

continuous edge

Positive moment at mid-span
	0.057

0.043
	0.065

0.048
	0.071

0.053
	0.076

0.057
	0.081

0.060
	0.084

0.063
	0.092

0.069
	0.098

0.074
	-

0.044

	Three edges

discontinuous (one short

edge continuous)

Negative moment at

continuous edge

Positive moment at mid-span          
	-

0.042
	-

0.054
	-

0.063
	-

0.071
	-

0.078
	-

0.084
	-

0.096
	-

0.105
	0.058

0.044

	Four edges discontinuous

Positive moment at mid-span


	0.055
	0.065
	0.074
	0.081
	0.087
	0.092
	0.103
	0.111
	0.056
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Fig Q2.0
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Fig 3.0 All dimensions in mm





y








1
7

[image: image9.bmp][image: image10.bmp]