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Question One

_ay Determine the structural Period (7) and Base shear force (V) for the following building data:
Building: Height 150 m
Length 40 m
Width 40 m
Y 560,600 kN
Concrete Moment Resistance Frame system: Ordinary moment resisting frame
Category U occupancy
Soil profile type Sc
Seismic Zone Factor Z=028
Wind pressure P =0.60 kN/m?

Check that the building structure is stable. (6 marks)
) List four techniques of assessing defects in building structures. ' (4 marks)

/Question Two

Calculate the N-S wind direction total wind load on the building on figure 1, taking:
Basic wind speed as 25m/s )

The building is 50 km from the sea

Attitude Factor S, =1

Direction factor S¢ =1

Seasonal factor S; = 1

Probability factor S, =1

(10 marks)

RN N

Question Three

Design the internal column for Figure 1 at ground level from the sub-frame analysis ultimate
design data given on Table 1, with 40 mm nominal cover and 400 x 400 mm column size, fou =
40 N/m?, £, = 460 N/mm” (main bars) 250 N/mm” (links) with d = 347 mm, = 0.9 (N-8
direction) and B = 0.95 (E-W direction), (10 marks)

Question Four

Design the pad foundation for the internal column in question three. Using the allowable ground
bearing pressure of 300 KN/m?, allow 10 kN/m® extra over soil displaced by concrete, with 40
mm nominal cover and £, = 40 N/m? concrete strength, taking d = 535 mm (10 marks)

Question Five
Determine th

‘the following Structural defects. (10 marks)

(a)
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Axial Load and Moment Sub-frame Analysis
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Table 2 OCCUPANCY CATEGORY
| , T
QCCUPANCY CATEGORY UCCUPANCY O FUNCTIONS OF STRUCTURE FACTOR, | FACTOR, £, FACTOR, /,
L. Essentia{ Group 1. Division 1 Occupancies baving surgery and Emerpency reatment 125 150 L15
facilities® areas
Fire and police stations
Garages.and shelters for Emergency vehicles and EMErgency ajreraft
Siructures and shelters in twergency-preparedness caniers
Aviation control towers
Structures and equipment in Eovemmment communication centers and other
facilities required for BIGEIZRNCY respanse
Standby power-generating equipment for Category 1 facilitiag
Tanks or other structures coataining housing or supporting water or other
fire-suppression wmateria] or equipment required for the protection of Category
1, 2 or 3 structures
2. Hazardous Group H, Divisions 1, 2, 6 god 7 Occupancies and structures therein housing or 1.35 1.50 113
Facilities supporting oxic or explasive chemicals or substagces
Monbuilding structureg housing, supporting or containing qunntities of taxie or
explosive substaoces that, if contained within a building, wonld cause that
building to be classified a5 2 Group H, Division 1, Jor 7 Occupancy
3. Special Graup A, Divisions 1, 2 and 2.1 Occupancies 1.0 1.00 1.00
Dccupancy Buildings bousing Group E, Divisions 1 and 3 Occupancies with » capacity
structuresd greater thon 300 students
Buildings hoosing Group B Ocrupancies used far college or adult education
with a capacity graater than 500 studenis
Group L, Divisions 1 aud 7 Occupancies with 50 or more resident incapaciiated :
patients, but not included in Catepory 1
Group 1, Division 3 Occupancies
All structures with on occupancy greater than 5,000 persons
Structures and equipment in power-generating stations, and other public ntility
facilities not included in Category 1 or Category 2 ahove, and required For
continued operation
4. Standard All structures housing necupancies or having functions not listed in Category 1.00 < 1.00 1.00
occitpan 1,2 0r 3 and Geoup U Ocenpancy towers
structures
5. Miscellanegus Groug U Occupancies except for towers 1.00 1.00 1.00
structures




Table 3 STRUCTURAL SYSTEMS

v

HEIGHT LIMIT FO
BEISMIC ZONES
AND 4 {faat)
BASIC STRUCTURAL SYSTEMZ LATERAL-FORCE-HESISTING SYSTEM DESCRIFTION A 2 ¢ 304.Bfor mm
1. Benring wall system 1. Light-framed wells with shear panels
p. Wood structural panel wells for structares lhree siories or less 515 2.3 £5
b. Al other light-Framed wolls 4.3 238 63
3. Shear walls .
a. Conerete. 4.5 28 160
b. Masonry 4.5 28 160
3. Light steel-fmmed bearing walls with tension-only bracing 28 22 3
4. Braced frames where bracing cardes gravity load
2. Stesl 4.4 22 160
b. Concrete? i E 2.8 22 —
c. Heavy timber s 28 22 65
2. Building frame system 1. Stee] eccentrically braced frame (EBF) K 7.0 2.8 240
2. Light-Framed walls with shenr punels
2. Wood structiral panel walls for structures three stories or less 65 8 65
b. All other light-fromed walls 5.0 el 63
3. Shear walls :
0, Conecnte ) 28 240
b. Masonry 515 28 180
4, Crdinery braced frames-
1. Steel 5.8 ) 160
b. Concrate? 56 el e
c. Heavy imber 5.6 a2 65
5. Spacial conesntrically braced frames ‘
! 2. Stesl 6.4 22 240
3. Moment-sesisting frame 1. Spacisl mpment-resisting frams (SMRF)
system i Steel 3.3 2.8 N.L.
b. Coneretet 83 28 N.L.
2. Masonry momeat-tesising wail frame (MMRWE) 6.5 2.8 160
3, Concrefe intermediste moment-resisting frame (GVRF)I 53 28 —_
4, Ordipary moment-resisting frame {OMRF)
n. Steeif 4.5 2.5 160
b, Concrata’ 355 2.8 =
5. Specind truss moment frames of steel (STMF) 6.5 28 240
4. Dual systems 1. Shear walls
a. Concrete with SMIE 8.3 28 NL.
b. Conerete with steel OMRF 4.2 2.3 160
£. Concrete with concrete INRF 6.5 2.8 160
d. Masonry with SMRF 55 a8 1860
e, Masonry with stesl OMRE 3 38 160
f. Mrsonry with concrete IMRF? 42 2.8 —
g. Megoory with masonry MMRWE 6.0 2.8 160
3. Steel EBF -
0. With stee]l SMRF 8.3 28 N.L.
. b, With steel OMRF o2 2.8 160
3. Ordinary braced fames
o, Steal with steel SMRF 6.3 2.8 N.L.
b. Stesl with steel OMRF 43 28 - 160
. c. Canerete with concrets SMRE? 6.5 28 _
d. Cancrete with concrete IMRF? 49 28 —
4. Specizl coneentrically braced frames
a. Steel with steal SMRE 75 2.8 NL.
b, Siee! with steel OMRE : 42 2.8 160
5. Contilevered column building | 1. Caatilevered column elements ek} 20 358
systems
f. Shenr wall-frame intemetion | 1. Concrete8 53 2,8 160
gvstems
7. Undefined systems See Sectons 1629.6.7 and 1625.9.3 . — — [
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Table 7

Building Type Factor K,

Type of Building

Weld steel unclad frames

Bolted steel and reinforced concrete unclad

Jrame

f oo | 2N

Portal sheds and similar light structures with
Jew internal walls

Framed buildings with structural wall around
lifts and stairs only (e.g. office building of open
plan or with partitioning)

Framed buildings with structural wall around
lifts and stairs with additional masonry
subdivision walls (e.g. apartment buildings),
buildings of masonry construction and timber-
Jframed housing

0.5

Table 8 Factor Sy for standard method
Site in country Site in tow, extending 2 km upwind from the site
Effective height Closest distance to sea Effective Height Closest distance to sea

H, H;
m km m km

<0.1 2 10 > 100 1032 10 >100
<2 1.48 1.40 1985 1.26 <2 1.18 1815 1.07
5 1.65 1.62 1.57 1.45 5 1.50 1.45 1.36
10 1.78 1.78 1.73 1.62 10 1.73 1.69 1.58
15 1.85 1.85 1.82 1171 15 1.85 1.82 1.71
20 1.90 1.90 1.89 1.77 20 1.90 1.89 18747
30 1.96 1.96 1.96 1.85 30 1.96 1.96 1.85
50 2.04 2.04 2.04 1.95 50 2.04 2.04 1.95
100 2.12 2.12 2.12 2.07 100 2812 2.12 2.07

NOTE 1. Interpolation may be used within each table

Table 9 External pressure coefficients C,, for vertical walls
Vertical wall face Span ration Vertical wall face Exposure case
building
DH<Z |DH=>4 Isolated Funneling
1

Windward (front) |+0.85 |+0.6 Side ZoneA |-05 > S

face

Leeward (rear) -05 0.8 ZoneB |-05 =05

face
Zone C -0.5 1.5

Note: Interpolation may be used in the range 1 <D/H < 4

Table 10

Reduction in total distributed impose floor loads with number of storeys




CVS 516E

Number of floors with loads qualifying for
reduction carried by member under

Reduction in total distributed impose load
on all floors carried by the member under

consideration ~ wonsideration
. (%)

1 0

2 10

3 © 120

4 30

5t0 10 40

QOver 10 50 max

r

0.3

factor, C

Limits of applicability
{shaded region outside scope of this part)

Dynamic augmentation

100 1000

: Building height, H (m)-
Figure 2. Dunamic augmentation factor C,
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Key to lines on figure 4 .

fEffectivc height| Site kn country: closest distasuce to sea (ki) f{:;::% in town: closest distanes to sea
e

m & o <2 3 o <16 i6 to <100 =106 2to <10 | 10 10 <100 =300
=2 A B B B C C ¢

Y A B B B ¢ ¢ c

6 to 10 A A B B A c C
»Hite 33 A A B B A B B
>16 1 20 a A B B A B B
>28 1o 30 A A A B A A B
>3 w3 50 A A A B A A B
WG A A A B A 1A B

Figure 3.Size effect factor C, of standard metho
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