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SECTION-A

There are FIVE questions in this section. Answer Q. No. S and any THREE from the rest.

1.

Define the terms ‘U

orientations in ‘Urban Design’ with suitable examples.

Discuss the context of

and how this was manit

Discuss the logic of ‘Herdsman and Hunters’ settlement pattern. Does it have any .

(8+8=16)

relevance to early Greek and Roman settlement? Elaborate.

'ban’,.‘Urbanism’ and ‘Urban. Design’. Discuss the three

‘Urban Design and Development’ in the 19™ and 20™ century
fested spatially.

‘Land use’ and ‘Traffic and Transportation’ shape a city pattern- Discuss with suitable

examples.

Write short notes on an

y two of the following:

(a) Open space ar{d Urban space.
(b) Quality of Environment as the domain of Urban Design.

(c) Sustainable U

There are FIVE questions ir

6.

10.

rban Design.

SECTION-B
1 this section. Answer Q. No. 6 and any THREE from the rest.

(6+10=16)

(8+8=16)

(16)

(11x2=22)

Write notes on any two/of the following;: (11x2=22)
(a) Garden City.
(b) Spatial organization of urban space.
(c) Non-measurable urban design attributes.
Discuss the general characteristics of Urban Design interventions at various levels. (16)
Define ‘Scale’ in Urban Design and discuss its relationship with ‘Urban Mass’; ‘Urban
Enclosure’ and ‘Urban Space’. (16)
Discuss the measurable|Urban Design criteria, using examples with sketches. (16)
(a) Elaborate the domains of Urban Design with which a professional Urban designer
deals with. (10)

(b) Name five attributes of Kevin Lynch to enable reading a city. Use examples with

short descriptions.
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Sub : CE 367 (Structure IV: Steel and Timber Structures)

Full Marks: 140 Time : 3 Hours
USE SEPARATE SCRIPTS FOR EACH SECTION

The ﬁigures in the margin indicate full marks.

SECTION - A

There are FOUR questions in this section. Answer any THREE.

1.  (a) Write short notes on: : 8 A )

(1) Effective lengt

h in column section

(ii) Classification of sawn lumber

(iii) Different types of roof truss.
(b) Select the lightest W 12 section of A572 Grade 50 steel for a column subjected to

an axial compression of- 300 kips. Assume the member is hinged at the top and bottom

for bending about either: principle axis and length of column is 10 feet. Use AISC/ASD

specification. Table for design properties is given in Annexure-A. (15)

2. (a)Prove that fora rect

. . . 3V
angular beam section, maximum shear stress is e (84)

(b) Select the lightest Ai36 steel W12 section for a simply supported beam of 15" span
supporting a dead load of 0.15 kip/ft and live load of 0.85 kip/ft. Assume beam is fully

supported against laterall torsional bucking. (15)

Table for design properties is given in Annexure-A.

3. (a) (1) Draw and label a

cross section of log showing the cellular makeup of wood. 8%)

(ii) Draw a bar chart showing different moisture condition in lumber.

(b) Two 2" x 10" x 10’

Spruce Pine Fir is to be used together as a single beam. The

beam is used in dry conditions and normal temperature to support a snow load, and is

simply supported at each end and is laterally supported along its length. Total load on

the beam is 500 1b/ft.
(1) Locate the sect

(3+7+5)

1on where maximum bending stress develops and determine the

magnitude of maximum bending stress on the section.

(ii) Determine the

allowable bending stress, F, for the beam.

(iii) Based on the]answer from i) and ii), determine if the beam is adequate for

supporting the load. If not, determine the number of additional 2” x 10” lumbers

that are needed to
Use Annexure B and C.

reduce the bending stress below the allowable limit.
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4.  (a) Distinguish between compact section, non-compact section and slender section in

steel column.

8%)

(b) (i) Define slenderness ratio in timber beams. For the timber beam (two2" x 10" x

12") mentioned in Question 2(b),

(5+8+2)

(ii) Locate the section where the maximum value for shear force is observed. Compute

the maximum shear stress and check whether it is within the allowable limit.

(iii) Calculate the maximum deflection due to the load.
Use Annexure B and C!

SECTION-B

There are FOUR questions in this section. Answer any THREE questions.

Assumejreasonable values for any missing data, if any.

5. (a) What are the assumptions made in truss analysis?

(55)

(b) Design the folldwing members of a pratt truss (shown in Fig. 1) from the load table

given below: (18)
Member Force (kip)
Member - - : - - - -
Dead load (kip) | Wind (left-to-right) (kip) | Wind (right-to-left) (kip)
U, Us -11.2 16.8 . 12.7
Uy L;s -6.8 -5.2 23.72
U L 0.94 0 0

Assume, K = 0.6 Fy = 36 ksi, E = 29000 ksi (Annexure 1 is attached for section

properties)

6.  Calculate the joint loads for dead and wind load (show the loading diagram with loads

at the joint) for the interior truss of an industrial building (Fig. 1). Spacing between two

adjacent trusses (bay) is 20 ft. Show the loads with neat sketches.

Given:
Loads:
(a) CGI Sheet Roofingj= 2.2 psf
(b) Purlins = 1.35 psf
(c) Sagrod, Bracings = 1.5 psf
(d) Self-weight of truss = 60 1b/ft of horizontal span
Design wind spe:ed =220 km/h
Wall Height = 18 ft

C.=472x10%
qz= Cc CI Cz V{f
pPz= Co CpeQz

Other charts are enclosed with the question (Annexure 2, 4, 5)

23)5)
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7.  Following data are given for the question below:

CGI Roofing = 2.9 psf

Self-weight of puli'lins = 1.5 psf

Spacing between adjacent trusses = 24 ft

Design wind pressure:

Windward Side =8.75 psf

Leeward side = -212.33 psf
Trial Section for Purlinj(A36 steel): (23 4)
mc 10x30(Sxx=20.i7 in%, Sy, = 1.65 in’) |
(2) C 12 x 30 (Sxx =270 in’, Syy =2.06 in’)
(3) C 15X 33.9 (Sxc = 42.0 in’, S,y =3.11 in’)
Sagrod is provided at héllf the distance in between trusses.
Consider X-axis in the iplane of roofing and Y-axis in the perpendicular direction of the
plane of roofing. Equqﬁon for moment about X-axis is wL*/8 and moment about Y-
axis is wL%/32. |
Check for adequacy of the trial purlin sections considering both dead load and wind
load for the truss shov’yn in fig. 1. Comment on whether the section (1), (2), (3) are

adequate or not.
|
8.  (a)Draw a simple pratﬂ truss and label the different components in it. . 3 %)
|

(b) Suppose, the meml:)ers U, U; and U, L mentioned in Question 5 (refer to Fig. 1)

are designed to be L 4'x 4 x % and L4 x4x % respectively. At node U both of them

I

are connected to a gusset plate of thickness % . Design fillet welds for this

connection. Given, Fy = 36 ksi. Use Annexure 1,3. (20)
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" Molsture Content Factors Cyobe

Strength Property Fb Ft 1 Fc | Fel | By

Sawn Lumber, Visual or Machine Graded 0852 | 100 | 080b | 067 | 097
Wet conditions of use MC > 19% ! .
Dimension lumber (including Southern Pine)

5in. X 5in. and larger

100 | 100 | 091 j o067 | 100 | 100 | -

Wet conditions if use all
Species except Southern Pinet

Decking ' 085 | - - {067 « | oso | -

Notes:
a) When (F,,}(Cq) for dimension fumber of all species < 1150 psi, Cy=1.0.

b} When (F,)(C¢) for dimension lumber of all species except Southern Pine 750 psi. Cy = 1.0; when F  for visually graded Southern Pine < 750

pst. Cy = 1.0.
¢) For Southern Pine, use Reference design values for wat service conditions

SIZE FACTORS, C.- for Sawn Lumber not Including Southern Pine
, . Fy ' F, F.
Grades Width/Depth Thickness '
2" 83" 4
2",378&4" 1.6 1.5 1.5 1.18
Select Structural. 5" 1.4 1.4 1.4 11
No.1 & Btr.
No. 1, No. 2. 6" 1.3 1.3 1.3 1.1
No. 3 8" 1.2 1.3 1.2 1.05
10" 1.1 1.2 11 1.0
12" 1.0 11 1.0 1.0
14" & Wider 0.9 1.0 0.9 0.9
Stud 2384 1.1 11 1.1 1.05
5"& 6" 1.0 1.0 1.0 1.0
Construction & 2°.3.&4" 1.0 i 1.0 1.0 1.0
Standard
Utility 4 1.0 1.0 1.0 1.0
2°& 3 0.4 - 0.4 0.6

.

Frequently Used Load Durations Factors C,'
Load Duration "Cp Typical Design Loads

Permanent (>10 yré) 109 Dead Load
Ten Years (Normal) “1.0 Occupancy Live Load

Two Months 1.15 Snow Load

Seven Days 1.25] Construction Load (Roof Included)

Ten Minutes 1.8 " Wind/Earthquake Load

Impact? 20 Impact Load

i
— o




Molsture Content Factors Cy, sbe

Wet conditions if use all
Species except Southern Pine®

Strength Property Fb Ft Fe [Fek | -Bv | E | Frt Fg
Sawn Lumber, Visual or Machine Graded 083 | 1.00 [ 0.80° | 067 | 097 0.90 - -~d
Wet condltions of use MC > 18%
Dimension lumber {including Southern Pine) :
§1In. X 5in. and larger 100 | 1.00 | 091 | 067 | 1.00 1.00 - -d
Decking 0.85 - - 0.67 - 090 - -

Notes;

a) When (Fy)(C¢) for dimension lumber of all species < 1150 psi, Cyy = 1.0.

b) When (F,)(C¢) for dimension lumber of all species except Southem Pine 5750 psi, Cy, = 1.0; when . for visually graded Southern Pine < 750

psi. Cy = 1.0.

c) For Southern Pine, use Reference design values for wet service conditions

SIZE FACTORS, C¢- for Sawn Lumber not Including Southern Pine

Fb Fl Fc
Grades Width/Depth Thickness
. 2" & 31) 4"
2384 1.5 1.5 1.5 1.15
Select Structural, 5" 1.4 1.4 14 1.1
No.1 & Btr.
No. 1. No. 2 6" 1.3 1.3 1.3 1.1
No. 3 8 1.2 1.3 1.2 1.05
10° 1.4 1.2 1.1 1.0
12" 1.0 1.1 . 1.0 1.0
14" & Wider 0.9 1.0 0.9 0.9
Stud 2", 3" & 4" 1.1 1.1 1 1.05
578 6" 1.0 1.0 .10 1.0
Construction & 2",3,84 1.0 1.0 1.0 1.0
Standard R
Utility 4 1.0 1.0 1.0 1.0
"8 3 0.4 - 0.4 0.6
Frequently Used Load Durations Factors Cp'
Load Duration Co " Typical Design Loads
Permanent (>10 yrs) 0.9 Dead Load
Ten Years (No:rmal) 1.0 Occupancy Live Load
Two Months 1.15 Snow Load
Seven Days 1.25| Construction Load (Roof Included)
Ten Minutes 1.6 Wind/Earthquake Load
Impact? | 2.0 impact Load
1
|
e e
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TEMPERATURE FACTORS, C,
Design Values In Service G C, - C,
Moisture T<100°F | 100°F<T<125°F | 125°F<T<150°F
Conditions

F.E Wet or Dry 1.0 09 0.9

Fy Fy Feand Fou Dry 1.0 0.8 0T

Fp F Fcand For Wet 1.0 0.7 0.5
Design Values for Visually Graded Dimension Lumber {2"-4” thick) Except Southern Pine* **
Species and Size classification Bending | Tenslon | Shear Compression | Compression | Modulus of Minimum
commercial grade Fb paralie! | parallet | perpendicutar | parallel Elasticity Modutus of

tograin | tograin | tograin to grain € Elasticity
Ft Fv Fcl Fe Emin

Redwood
Clear Structural 1750 1000 160 650 1850 1400000 510000
Select Structural 1350 800 160 650 1500 1400000 510000
Select Structural, open grain .{ 1100 625 160 425 1100 1100000 400000
No.1 975 575 160 ° 650 1200 1300000 470000
No.1, open grain 775 450 160 425 900 1100000 400000
No.2 : 2" & wider | 925 525 160 650 950 1200000 440000
No.2, open grain 725 425 | 160 425 700 1000000 370000
No.3 525 300 160 650 550 1100000 400000
No.3, open grain 425 250 160 425 400 900000 330000
Stud 575 325 160 425 450 900000 330000
Construction 2" & wider 825 475 160 425 925 900000 330000
Standard 450 275 160 425 725 900000 330000
Utllity 2"-4" wide | 225 125 160 425 475 800000 290000
Spruce-Pine-Fir
Select Structural 1250 700 135 425 1400 1500000 550000
No. 1/No. 2 2" & wider 875 450 135 425 1150 1400000 510000
No. 3 500 250 135 425 "1 650 1200000 440000
Stud 2" & wider 675 | 3s0 135 425 725 1200000 ] 440000
Construction 1000 500 135 425 1400 1300000 470000
Standard 2%- 4" wide 550 275 135 425 1150 1200000 440000
Utility 275 125 135 425 750 1100000 400000

Recommended Deflection Limitations

Applied load * . Applied load
Use classification only e + dead load
Roof beams .
Industrial /180 1/120
Commercial and institutional
Without plaster ceiling 1/240 1/180
With plaster ceiling 1/860 . 1/240
Floor beams -
Ordinary usage* /360 1/240
Highway bridge stringers 1/200 to 1/300
Railway bridge stringers ! 1/300 to 1/400

* The ordinary usage classification is for floors intended for construction in which walking
comfort and minimized plaster cracking are the main considerations. These recommended
. deflection limits may not eliminate all objections to vibrations such as in long spans approaching
{ the maximum limits or for some office and institutional applications where increased floor stiff-
ness is desired. For these usages the deflection limitations in the following table have been found

to provide additional stiﬁ"iaess.

I

0
o L
<7
\). P A_JL‘
’_,‘ - ‘1' J/h "—~' \,
.L'IC;Z:’ - "—-]:\_/.)

[ P A ARt

T Y



)
o
\7




CE 36T =

Annexure- {

! ] 8 = ty . ,.,‘ay' oy .
..~“".‘“»"-.,°""’ n), | o) | (wAn) | On) | (89 )

WL of‘-%iz%:‘.w 758 1-123. 1 173
Ty sn 1293 [ ~LI3xl Y2 b egn 173l | .98 07T}
T Ty RV gy |62y} .98 | 1211228 LI
762 .1 270 {138 | 762 279 { 118 32910774
862 | 238 | 12 [ 662238 | 12 278 | 0.774
446 | 148 | 128 { 208°] 118 | 1.05
. T192 1125 ] 376 | 1.5 | 1.04 | 1.79 - ‘
DA X1 M"‘,#}b__g;zm‘-foe 2 lojer {100 4O L
& 0.969 |-4.08 | 09841 0. - :

112X '1@' S8 ~1 29122441 0080° 71.09 | -2.44*
| 28 [ 288 | 118 | 107 | 2.88 EXTHEYARAIN 0.8

1

13- 172QX1/4 1,68 | 102 | 0.773 .;% 1.3 1 0.685 [-0.908 | 0.622 10028
DKINEIAE 1,95 23 1 0651 | 1.00-| 1.88 [0718} 0.9 "0.760 [ 0824 . j
o xaxys 1 2324 273 192 | 109 | 184 0047 10 0.004 | 0622 :
xaye 1267 1 91 | 120 | 1,06 200 | 0.071 |0.885] 1.02. | 062 :

e L3XIXIA 144 ] 1.25 [ 0.669 10.926| 1,23 1 0.000 ] 0,020 1 040 0.

T taxaxsne - | 1781 1.6 10099 10919 16 10690 | 0018 | 0606 ]0.583
5 IR er e Rt 78] 98251 0.01, 1 475 1.0.825 091 | 0.716 | 0.881 4
et %‘ww&m’ww 0oyt {Crpsslicoss 000031 0817 058 ] |
Fas 2L T atjwa? 1D T A1 10.791 10426 210,641 | 7
| P18 =" 12179 | 2.2 10925 1,1¥ 1. Q83T "0.50171.0.723:]-0.518 "1 0.538 i

T (3-12X21RX" 512 1 266.] 1.00 | 1.1 | 1.00 | 0589 0716 | 0809 0.535

LIX2-17/2X5/18 F-163 | 141 | 0681 [0 0838 | 0.487 1 07394 0438 {0,518

- - hY; g 1,93 ] 1635 1 0803 1 0O 103 10.573 | 0.73% 0.514 { 0.817

Loc2-s/axX12 + 2.8 207 | %03 ] o9t | 1.29 0738 1 0.716 ! 0665 0,516

) M{‘w- 1 2. :4.87 1 0 0.817 | 1.17 | 0.858 0.724 | 0.894 | 0.516

AKX | 119 106w | 0387 10764 892 | 0387 1 0704 1 0270 10402

1 36 10901 10.808 L0, 0838 | 07711 0200 10482

. \2-12XH18 0818 10511 { 0290 ] 0.79 0202 1 0195 0.607 | 0.148 | 0.428

L2-172X2X1/4 107 100850 | 0381 [0782[ 0372 10263106891 0,192 10.42)

2 17D2XE18 132 | 0.79 | 0455 {0774 | 0446 [0.509 1 0.301 1 0233 | 0.42

- [2XiR ~170.a91 | 0.189 | 0.420 | 0.62 1 0189 ] 0.129 0.82 10.0768 | 0.301

12QXIN8 072 | 0.271 | 0.468 1061210371 | 0.188 1.0, 0.109 | 0.38

0944 103481 0244 (060610345 10244 10505 1 0,142 0387

3 57 T 0476 | 0.048 [0.691 | 0.478 [0.348 T0.8011 0203 [ 0.388
—-—-——w ) 776 [ 0.414 | 0208 | 0.608 | 0414 | 0208 {0308 } 0172 | 0.300 |
410484 | 028 toso1]0426! 041 | 0418 10.0754-10.324 ;

172X3-12XM18
XXV 1o o To o T o504 Torea ] 0.16 To14z Joans [o.corr [oaas

L2-1 =




SENEL

SR

.Co_mli

i'ne_d“Heigli.t and E\ﬁ;‘ms_u‘re ('fo‘efzfici‘cﬁt, C; :

Height above

Coefficient, C; W,

~ground level, z -

I;xposur'eﬂA '

Exposure B .

(metres)
045
6.0
9.0
-12.0°

15.0
18.0
210
24.0

27.0
30.0
50 -
40.0

450
. 300
600"
S 700
- 80.0-
"~ 900
£ 1000
1100

120.0
130.0
- 140.0°
150.0

160.0 .
170.0
180.0
-190.0

2000
2200
2400

260.0

2800 -
1300.0

0.368
. 0415
L0497
*0.565

0.624
0.677
0725

- 0769

- 0.810
0.849
8.909
0.965

1017
1.065.
1155

1237
1313
1.383
1450
1513

1572 "
1629
1.684
1.736

1.835
1.883
1.928

1973
2058
2139

- 2:362

1787

2217,

2910 .

0.801
:0.866
10.972

1.055 .

CU1125

118
1.238
1.286

1.330 -
1371
1433
- 1488
1.539°
" 1.586
1671
1.746
1.814.
1.876 -
193 L
1987 1

2037
T2.084
o 2129 -
To2a71-

PO RN
e . LY BN
o D U D oL U=
[SN IR Ry B

5]
SR AT IR

1N
1
b

2684

1263

1.370

1451

1517

1573
11623
1667

1706 .

© 17437

1.797
1.846

1.890

- 1.930
2002
2065

2120
2171

L2217

2.260

2299

2337 .
© 2371
2404

2.436
2465
L2494

2521

2.547
2.596
2.641

Note: (1) ,l-incar‘imcrpolmim is aceepable for intermediate values of =
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AnnexureﬁMlmmum size of fillet weld
Minimum Fillet Weld Size (inch) . Maximum thickness of part (inch)
18 , To Y inclusive
3/16 . - Qver YatoVs
Vo . A ' Over 1/2 t0 3/4
516 __Over 3/4t01%
3/8 - . Over1%to2 %
12 Over2 Y%to 6
5/8 Over 6
Annexure$Maximum size of fillet weld
Maximum fillet weld size (inch Minimum thickness of part (inch)
Thickness of material - Less than % inch
: “Thickness of material - 1/16 inch Y inch & over Y inch
o -
A - Annexure 4
External Pressure Coefficients, C pe for Roof 1
|
: ‘Windward Side .
Wind 8 (degrees) -3 Leeward
Direction [ 10-15 20 30 40 . 50 > 60 Side
Normal <03 || -07 02 02 03 04 05 0014 .07
to ridge -0.9* ’ for all
03 .07 - -09 -075 -02 03 05 ° 0010 | valuesof
10 -07 .09 -075 -02 03 05 00l WL
»15 | -07 09 .09 -09 -03 02 00170 and 0
Parallel | WB or WL | toe : Ss
to ridge 25 ¢ . -07 1 -07.
‘IyB or WL |
>25 -08 : -08

: 1' Cocfficients are to be used with ;= G Cpc ), » soe Sec 2.4.6.6(2)
¢ Bothvalues of C'x: shalt be used for load calculations.




R '-Ahnethé 5

‘ '~_Cu'st“Res'pbnsé Factors, G and G:“), '

- Heightabove "

~ground level
{metres) -

Gy, ,(2), and -G,

Exp‘os‘ufe A

Exposure B -

) _'}"Eir{posuké c

045
60
9.0

12,0

150
1180

210

24.0

270

-300.
350
40.0°

450 .
50.0

600 4

© 70.0
80.0
190.0

100.0

1100

1200
130.0

- 1400

7150.0

1600
1700
180.0.
190.0

12000
12200
©.240.0

72600 ¢
280.0.

3000 .

1.65¢

1.592 -
S 1511

1457

1.418 -
1.388
1363
1.342

1324
1.309

. 1.287.
1.268

1.252
1.238.
1215
- 1.196-
1.180
71166
1154 -
1114

1134
1.126
1.118
1.111

1.104°
1.098
. 1.092
. 1.087

1.082
1073
1065

1.058. -
1.051,
1.5

1321
1294,

1.258 .

1233

1.215
1.201
1.189
1178

1170

1.162
“1.151

1141

1133
1.126
1.4
1.103

1095
~1.087
1,081
1.075

1.070

1.065
“ 1,061
- 1.057

1053 -
1.049.
1046 ..
1.043°

1040
C1035
1,030

1.026 -
_ 1022
1018

1.134

1.140

1.121
L1307

1097
1089 -
1.082
1.077

1072 .
1067 -
“1.061
1.035

1.051 -
1.046
1.039.. -
1.033
11.028
1.024"
71020
S 1.016

1.013
1,010
- 1.008
- 1.005

1.003
1.001
1.000
1.000

1.000 -
1.000
" 1.000 -

1.000 .
1.000
1.000 .

Note: (1). For m‘
height
-(2) . Linear,

hin wind-force. res
i forz. :

interpolation is acceptable for intermedia

isting systems, use building or structure

TR
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SECTION - A
There are FOUR question'hs in this section. Answer Q. No. 1 and any Two from the rest.

1.  Short notes: (any two) (15x2)

. (a) Spatial Form
(b) Curvilinear spaces

-(c) The vertical dimens

(a) Mention the design

ion of space

principles that can maintain a sense of visual order in an interior

space. Explain ‘Balance and ‘Emphasis’ with necessary drawings.
(b) Explain how Architect Marina Tabassum has maintained a sense of visual order

among the design elements of interior space of the project ‘Bait Ur Rouf Mosque’.

Discuss three different types of structural systems; Linear structural system, Planar

(15).

®

structural system and volumetric structural system. (20)
(a) Explain the concep}t of space. What are the geometric elements that articulate and
define space? | ' (12)
(b) Will rapid technological advancement influence future Interior Design? If so,
explain why and how? (08)
SECTION-B ‘
There are FOUR questions in this section. Answer Q. No. 5 and any TWO from the rest.

(a) How variation and height of opening gives different senses of spaces in indoor?  (15x2=30)
(b) Draw and explain |different types of walls and partitions used to create/ separate
spaces within a building.
Name different types of finish flooring applied on top of hard flooring. Explain in
details with necessary drawings. (20)
Name and draw different types of doors and windows according to their operation and
construction. ' (20)
(a) “The form of distribution of light depends on the design of the fixtures as well as its

. placement and orientation in a space”— Elaborate with drawings. (10)
(b) Name different types of light fixtures and its placement in ceiling and wall. (10)
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