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Q1

(a)

(b)

(¢)

To ensure the structural integrity and safety of reinforced concrete structures, designers
must consider both permanent and variable actions. With suitable example, explain the
differences between permanent and variable actions in the design of reinforced concrete
structures.

(4 marks)

The different in failure modes between under-reinforced and over-reinforced flexural is
related to the behavior of the steel reinforcement and concrete under loading. List
THREE (3) factor contribute to the different failure modes for both conditions.

(6 marks)

Figure Q1(c) shows a roof plan of a two-storey house. The exposure condition of all
beams is considered as XC1, subjected to 1 hour fire resistance and design life of 50
years. Given the followings design data:

All slab thickness =150 mm
All beams size. =250 mm x 500 mm
Unit weight of reinforced concrete = 25 kN/m*
Finishes and services. = 2.0 kN/m?
Variable action (all slab) = [.5 kN/m?
Nominal cover =35 mm
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Q2 (a)
(b)
(e)
Q3 (a)
(b)

(i) Calculate permanent and variable actions and determine design action acting on
beam 4/A-B. Use shear coefficient, B.. of 0.36 and B., of 0.51 for slab load
distribution to the beam.

(8 marks)

(i) Determine the arca of the reinforcement for beam 4/A-B by assuming the
diameter of main bar and link are 16 mm and 8 mm, respectively.
(10 marks)

(iii) Check the deflection for beam 4/A-B.
(7 marks)

The slenderness and non-slenderness of column can be classified according to the
difference failure mode and design considerations. Explain THREE (3) possible
mechanism of column failure.

(6 marks)

The function of column is to act as vertical load carrying members.

(1) List FOUR (4) classification of column.
(4 marks)

(i) According to Eurocode 2. column may be short or slender. Explain how to
determine whether column is short or slender.
(2 marks)

A 300 mm x 400 mm braced rectangular column concrete carries an axial load of 900
kN. The column is classified as non-slender with the bending moment of 55 kNm and
79 kNm about major and minor axes respectively. Using grade C25/30 concrete and fis
= 500 N/mm-. Assume that the nominal cover for major and minor axes is 70 mm and
60 mm respectively.

(i)  Classify biaxial bending moment.
(12 marks)

(ii)  Design the area of reinforcement of the column by using the Design Chart.

(7 marks)
(ii) Determine the minimum and maximum area of reinforcement.

(4 marks)
Names TWO (2) types of steel section.

(2 marks)

Steel production can be divided into three stages. Explain these THREE (3) stages of
production.
(9 marks)
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(¢) Determine the cross-section classification for a 305x305x97 UC in pure compression.
assuming grade S355 steel.
(10 marks)

(d) Figure Q3(d) shows two plates in tension connected using 3 bolts with M20 Grade 4.6
bolts and Grade S275.

Given:
For end bolts. as = 0.61
For inner bolts. as = 0.66

20 mm

v o .

J v
3 i A - | T

80 mmT % £ @) ®)

P S ——

40 60 60 40 All unit in
mm
Figure Q3(d)
(1)  Check whether the end distance, edge distance and distance between bolts are
sufficient.
(3 marks)
(i) Calculate the shear resistance per bolt in single shear.
(2 marks)
(ii1) Calculate the bearing resistance per bolt for end bolts and inner bolts.
(4 marks)
END OF QUESTIONS
4 CONFIDENTIAL

TERBUKA




CONFIDENTIAL DAC 22502

FINAL EXAMINATION
SEMESTER/SESSION: SEM 11 /2022/2023 PROGRAMME CODE: DAA
COURSE NAME: STRUCTURAL DESIGN COURSE CODE: DAC 22502

Formula for Design of Flexure for Rectangular Beam

Ultimate moment resistance : Mbal = 0.167fckbd?

Area of compression reinforcement : As’ = (M-Mbal)/0.87fyk(d-d")
Neutral axis depth . M =0.454 (fckbx)(d-0.4x)
Lever arm p z=d-04x

Area of tension reinforcement i As = (Mbal/0.87fvkZ) + As’

Formula for Deflection

! o 2 32 |
E=K[11+1.5 fck%+3.2 fck(%—l) ] ifp<p,

l o g % 2
E=K[11+ L5 fex ipr+ﬁ\/fck\[%} if p>p,

p

Table 7.4N: Basic span/effective depth ratio (typical values for rectangular section for steel grade f,, = 500 N/mm®
and concrete class C30/35)

Basic span-effective depth ratio
Structural System K Concrete highly Concrete lightly
| stressed, p=1.5% | stressed, p =0.5%

| 1. Simply supported beam, one/two way |
pp

"
simply supported slab 1.0 14 -

{261

End span of continuous beam or one-way
continuous slab or two way spanning slab 13 | 18 26
continuous over one long side

3. Interior span of beam or one way or two

3 578 20 30
way spanning slab
4. Slab supported on columns without beam 12 17 24
(flat slab) based on longer span - ‘ -
5. Cantilever 0.4 6 | 8
3
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Shear foree coefficients for restrained two-way slab.

Type of panel and location

£, for values of 1,74, Pis
1.0 1.1 12 1.3 14 13 1.75 1.0

Four edges continuons

Contimuow edpe
SO EORE

One short edge discontinous

| 033 | 036 | 039 | 041 | 043 | 045 | 045 | 030 | 03

Confirmous edee 036 | 039 | 042 [ 04 | 045 | 047 050 052 | 036
Discontinuous edge = - - - - = - = | 024
One long edge discontinuous

Continuons edge 036 [ 040 [ OH [ 047 | 049 | 051 055 039 036

Discontmous edpe

024 | 827 | 029 | 031 032 | 034 036 03§ -

Two adjacent edges
discontinuons
Contnuons edge
Drccontmuous edge

040 | 044 047 | 030 | 052 054 0.57 060 | 040
026 [ 02 031 033 034 033 0.35 00 | 02

Two short edges
discontinuous
Contnons edge
Discontinnous edge

040 [ 047 04 048 049 s 0354 -

Two long edges discontinuous
Contmuous edpe

Disconnnuous edge

026 030 033 D i6 0 38 040 044 047 =

Three edges discontinuous
(one long edge disconmmunon.)
Contumons edge

Diccontinuous edee

Three odges'difwontmuous
{one short edge
discontinuons)

04y 048
030 | 032 | 03

’

05 057 (60 064 =
035 036 | 037 039 01 0139

a9
|4

Contmon edee | 043
Dyscopnnuow. edgs 029 | 033 | 036 | @35 | 040 | 042 | o4 | 048 | 030
Four edges discontinuous
Disconnuuon. ede 033 | 036 | 039 | 041 | 043 | 045 | 048 |00 | 033
Sectional areas of groups of bars (mm?)
Bar Number of bars
S 1 2 3 4 5 6 7 8 9 10
(mm)
6 283 56.6 84.8 113 141 170 198 226 255 283
8 503 101 151 201 251 302 352 402 452 503
10 8.6 157 236 314 393 471 550 628 707 786
12 113 226 339 452 566 679 792 905 1018 1131
16 201 402 603 804 1005 1207 1408 1609 1810 2011
20 3jl4 628 943 1257 1571 1885 2199 2514 2828 3142
25 491 982 1473 1964 2455 2946 3437 3928 4418 4909
32 804 1609 2413 3217 4022 4826 5630 6435 7239 8044
40 1257 2514 3770 5027 6284 7541 8798 10054 11311 12568
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FINAL EXAMINATION
SEMESTER/SESSION: SEM 11/2022/2023 PROGRAMME CODE: DAA
COURSE NAME: STRUCTURAL DESIGN COURSE CODE: DAC 22502

The Value of Coefficient B

Nep 0 0.1 0.2 0.3 0.4 0.5 0.6 07 | >0.75
i . : : ; L . : >Q.
B 1.00 | 091 | 081 | 072 | 063 | 053 | 044 | 035 0.3
Chart No. 1

d./h - 0.05 l
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|
|
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i FINAL EXAMINATION ]
i SEMESTER/SESSION: SEM 11/2022/2023 PROGRAMME CODE: DAA

1. COURSLE NAMIL: STRUCTURAL DESIGN COURSE CODE: DAC 22502

J

' Chart No. 2

Column design chart for rectangular columns d, /h = 0.10
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Chart No. 4

Column design chart for rectanpular celumns d, /h = 0.20
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FINAL EXAMINATION
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APPENDIX 1

Table 3.1: Nominal values of yield strength f, and ultimate tensile strength f, for
hot rolled structural steel

Nominal thickness of the element t [mm]
Standard
and t <40 mm 40 mm <1< 80 mm
steel grade : : = =
Iy [N/mmi7] £, [Nimm~) £, [N/mm-] f, [N/mm”]
EN 10025-2
, S 235 235 360 318 360
‘ 5275 275 430 255 410
8355 353 =) 490 G 338 470
S 450 440 550 410 550
EN 10025-3
‘ $ 275 N/NL 275 390 255 370
S 355 N/NL 335 400 335 470
| S 420 N/NL 420 320 390 520
| S4 1U N/NL 460 340 - B 430 540
' EN 10025-4
s 275 MiML 275 370 255 360
S 355 M/M | 355 470 335 450
S420 MiML 420 520 160 500
S 460 MIML 460 540 430 _ 530
EN 10025-5 :
S235W 235 360 215 340
‘ _5_ 355 W 355 2 490 @) 333 490
| 10025-6
} S 460 Q/QLIOLI 460 | 570 440 550
| . 235
[ \ By
{ Table 3.1 Bolt area
d (mm) 8 10 12 14 16 18 20 22 24 27 30
Amm?)| 50 | 78 | 13 [ 154 | 200 | 254 | 314 | 380 | 452 | 573 | 707
; Ag (mmz) 36 58 84 115 157 192 245 303 353 459 561
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APPENDIX 2

Table 3.1 Nominal value of the yield strength fi» and ultimate tensile strength fis for bolts (EC3-1-8)

Bolt class 4.6 4.8 5.6 5.8 6.8 8.8 10.9
Sion (N/mm?) 240 320 300 400 480 640 900
Sor (N/mm?) 400 400 500 500 600 800 1000

BS EN 1993-1-1:2005
EN 1993-1-1:2005 (E)

Table 5.2 (sheet 1 of 3): Maximum width-to-thickness ratios for compression

parts

Internal compression parts

Axis of
bending

Axis of
bending

Part subject 1o

Part subject 1o

i Clas PPart subject o bending and compression
bendimg COINPIEssion - =
| ) | ;
| j | f, f, h
W "llc\\ -— -
‘ distribunon + + * wc
‘ m paits | c c it
feampression
‘ positive ) l | i ' L ;
S 4
f it 8
— | . A 0
| o 06
\ whena>0.5: /it —
) ‘ fr 217 o -
e#ts T2E ClL S 35E
| - 61
[ wheno <05: ¢'1€—
| u
z . 436e
whena>05: ¢/t £—
& ’ R | 3ex
5 c/1 <63 c/1 <38 e
. 4105
\ wheil g £0.5: ¢ 1€
| (04
f § [ F
Stress = T o
distribition % ‘ +
M mparis | ‘o c ; 2 c o
(campiession - cl2 I
i positive] ' ‘ <
f ‘ u |
— & -
‘ 12;
: when Wy =1: gfs - — =
I 3 ¢ 1L 124 C/1S 42 0.67 + 033y
‘ 3 ‘ =
‘ ‘ L owhen y <€ =1 /€026 - y)yii—w)
I = 115 V75 A8 3
| ; 7\;——:3? 7o 235 [ 275 385 | 420 460
| £ 1.00 | 0.92 (.81 l 0.73 (.71
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APPENDIX 3

BS EN 1993-1-1:2005
EN 1993-1-1:2005 (E)
Table 5.2 (sheet 2 of 3); Maximum width-to-thickness ratios for compression

parts
Outstand flanges
e -5 il Y
. | :
W
e e ; = T e
| ‘
‘ |
1 1 =
Rolled sections Welded sections
. ; art s 1 lo bending and compression
Class Part subject 10 compression — —— Paet submc,. io hending andicomprossic
| T1p 111 compression Tip mn tension
Stress i L BG . g .
. +
distribution | - i "
n parts | i & O FR _ -
(compression | i ¢ T s K -
positive) ‘ e [ I i B S
Or Ve
I c/f1<9 el = crs——
‘ | L L
1 = - b et
' 10s  10e
2 c/1=10e c/t<— et —
(vd (L (4
‘ Stress
distribution i i et s + -
n parts c e
(compression = = [ 5, & - BRI - S
_positwe) _ _ I
c/t<2lek.
3 c/tsl4e N
For k. sec EN 1993-1-5
e=235/¢ i 235 275 355 420 460
€ 00 | o092 081 | 078 0.71
|
|
-
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SEMESTER / SESSION: SEM 11 /2022/2023
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FINAL EXAMINATION
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BS EN 1993-1-1:2005
EN 1993-1-1:2005 (E)

APPENDIX 4

Table 5.2 (sheet 3 of 3): Maximum width-to-thickness ratios for compression

parts

(sce sheet 2 0l 3)

Reler also o “Owstand flanges™

Angles

Docs not apply to angles in
continuous contact with other
components

-

) h/t <15z and

Class Scchion in compression
Stress
distribution i f
ACTOSS “ _‘__‘
sechon | i+
(compression | ‘
pasilive)
b+h

<1 15e @Gl

Tubular sections

Class Section 1 bending and/or compression
i _ditesler
i | d /1= 70¢° 1
. d <90
. [NOTE For d/t >90g" see EN 1993-1-6.
, | L | 235 215 | 358 420 460
L= vﬂl"*:".' T, E 1,00 0.92 __0.81 0.75 0.71
& 1,00 0.85 | 0,60 0.36 0.51
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APPENDIX 5

Table 2.1: Partial safety factors for joints

Resistance ol members and cross-sections Y and yus see EN 19934141
Resistunce of bolis

Resistunce of rivels

Resistance of pins Rt

Resistance of welds

Resistunce of plates in bearmyg

Slip resistance

- at ulumate lumt state (Category C) Rt

-l servicenhility imn state (Category B) Pl

Bearng resistance ol an mjection boll I

Resistance ol jomts in hollow section latnce girder Piis

Resistance ol pins at serviceability it siate Sipsc

Preload of high sirength bols

Resistapee of concree Jo see EN 1992

NOTE: Numernical values tor yy may be defined in the National Annex. Recommended values are as

follows: paz = 1235 yon = 125 and s = 1,] 2= 1,0

o= 00 i = 1D s = LI

Table 3.3: Minimum and maximum spacing, end and edge distances

Distances and [ Minimum

Maximum''=' "

spacings,

see Figure 3.1 Structures made from

EN [0

EN 10023 except steels conforming to

steels conforming to

J25-3

Structures made from

steels conlorming to
EN 10025-5

Steel exposed to the
weather or other
corrasive influences

Sieel not exposed 10
the weather o1 other
corrosive mfluences

Steel used
unprotected

End distance ¢ | 1.2y 4r+ 40 mm

The larger of
Stor 125 mum

The larger of

Edge distance ¢ [ 1.2d 4r+40 mm =
& i s | o 4 87 or 125 mm
Distanee ¢ =
1.3cl,
in slotted holes
Distance ¢ - 1
i I.5eh *
i slotted holes
: 55 The smaller ol The smaller of The smaller of
Spacing 2.2d; % 2y
14 or 200 mm 147 o1 200 mim 14 0 175 mmi

Spaciing [ The smaller of
S 3

e | 141 or 200 mm
— Ihe smaller of
SPENED 287 or 400 mm
. o I'he smaller ol The smaller ol The smaller of
Spacing p. 24,

141 or 200 mm

147 ar 200 mun

[ e 01 175 mim

14
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COURSES NAME: STRUCTURAL DESIGN
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APPENDIX 6

BS EN 1993-1-8:2005
EN 1993-1-8:2005 (E)

Table 3.4: Design resistance for individual fasteners subjected to shear and/or

tension

Falure mode

Bolis Rivets

Shear resistance per shear
plane

06 /. A,
Yz ¥u
- where the shear plane passes through the
threaded portion of the bolt (4 15 the 1ensiie stress
area of the balt 4,)
- lor classes 4.6, 5.6 and 8 §

i, = 0.6
- for classes 4.8, 5.8, 6.8 and 10.9
w, =05

where the shear plane passes twough the
unthreaded poruon of the bolt (4 1s the gross cross
section ol the bolt). @, = 0.6

Bearing resistance ' =

k (i P4 dr
D Fiupo = el bt B e e Ry T |
4
oM
A
where o, is the smallestel o, . —— or L0,

in the direction of load transfer

: 4
- Tor end bolts .= —— . for mner bolts; u, =

3d, 3el, 4

perpendicular to the direction of load bansler

e )
[T - for edge bolis: A, 1s the smallestof 28— —1.7.1.4 e 1 7and2s
| fi.‘ ") )
]
[ - for mner balis. & s the smallest of” | 4 L) 1.7 o1 2.3 [
L 1] ]
Tensinn resistanee ™' ky Lo A o {H‘_“... L I
Fowg= Faa
‘ Y Yars
where ks = 063 for countersunk boll,
otherwise  A-= 0.9 [
|
Punching shear resistance By TP A I S No check needed i
Combined shear and Fy Cdl Frine 2
e S s = I,(} |
lension fop L, |
i
13 CONFIDENTIAL
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FINAL EXAMINATION
PROGRAMME CODE: DAA
COURSES CODE: DAC 22502

APPENDIX 7

Table 10.2 Load capacity table (ordinary non-preloaded bolts Grade 4.6 in 8275 steel)

Diametes Tenyile Tensian Shear Bearing Capaciiy m kN (Minimun of oy and Pl
wf Stress Capaciry Capacity End distance equal 1o 2= holt diconeter
fiols Area :

Nomnal — Exact  Sigle  Double

G.BAp A Shear Shear Thicknesy in mm af piy passed through

Ay pmlm Pl Py ZPs

min mn? kN kN N LN 5 6 7 ] ] 1 12 15 20 25 30
12 843 162 20.2 13:5 274 276 331 36 442 497 552 6632 WIS 11O 138 166
|6 157 0 37.7 251 50.2 368 442 515 S8Y 602 Tin  8N31IO 147 184 221
20 245 47.0 58K 39.2 8.4 460 552 644 T30 NEN O 020 1o 138 I8 230 276
1 303 582 E% ] 483 910 506 607 08 KIO 910 ! 121 152 202 2537 304
24 153 678 84,7 365 113 552 662 T73  BRY 994 11 132 166 220 276 331
27 4549 581 110 734 147 62.1 745 869 094 112 124 139 186 248 31 373
a0 561 108 135 898 180 69.0 K28 966 1o 124 138 166 207 376 45 414

Values in bold are less than the single shear capacity of the bolt,
Values i ouali are greater than the double shear vapacity of the balt
Bearing values assume standard Clearance holes
It oversize on shont slotied holes are used, bearing values should be muliphied by 0.7

I long Sloted o kndney shaped hales are used, beanng values should be muluplicd by 0.5

I appeopniate . shwan ety st b redicedd Tor large packgs, large gnp lengths and long jomes
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SEMESTER / SESSION: SEM 11/ 2022/2023 PROGRAMME CODE: DAA
COURSES NAME: STRUCTURAL DESIGN COURSES CODE: DAC 22502

{ FINAL EXAMINATION
APPENDIX 8

BS EN 1993.1.1:2005 | UNIVERSAL COLUMNS
‘ BS 4-1:2005

I-—b—ri Advance” UKC

Dimensions

Section Mass | Depth Wadth Thickness Roaot Deoth Ratios for Cimensions for Surface Area
Designaton aer of of Radius | between | Local Buckling Cetailng
Metre | Section | Sectian | ‘Web | Flange Fileta |Filange] Web End Natch Per Per
Clearance Metre | Tonne
4] (& I 1 r [ e/t | Cully Cc N n

kg/m mn mm mm | mm m* m=

35Ex408xE3= E33G | 474 € 225 | 610 25 20D | 94 | 252 | 3.98

| 35629062551 5510 | 455€ 2 2:56 6.89 23 200 34 24T | 448
| 356x406x467 467 D 436 6 2 258 81 20 200 74 242 518
[ IEEx40Ex397 3930 | 4180 2 352 | 948 17 200 | 66 | 2 €06
3EExA0E240 3304 | 4064 2 403 as 5 3D0 | &0 | 235 | €91
356x40Bx237 26T 3536 2 474 12.8 13 200 52 2.3 8.05
3EEx406x23E 2351 | 3610 2 573 15.8 1 00| 46 | 2268 | 870
3EEx368x202 D& | 5746 2 2 607 176 10 150 | 44 218 | 108

I 356x366x177 1770 | 3862 3 2 6§83 | 202 L 190 | 40 | 217 | 123
: 356x366x 153 1525 | 3.2 0D a 2 782 2386 8 180 36 218 141
I 356x366x12% 129.0 355 E 358 & 104 1T5 150 290.2 94 278 7 150 £ 2t 15 €
I 305x305x233 2628 ] 3653 322271268 q4 1532 2487 3.00 an 15 158 | €0 184 | 686
i 305x305x24C 2400 3525 3184 | 25T arz 15.2 2487 351 T 4 158 54 9 7.98
305x305x 196 1681 8| 3145 191 314 t5.2 2487 4.22 128 12 158 | 48 187 | G4

i 305x305x158 158 1 32 158 250 15.2 2487 530 158 10 158 | 42 184 | 118
l 30523052137 136 ¢ S 3082 158 21.7 15.2 2467 611 1780 9 158 36 1.62 | 133
308«305x118 1179 S 30T 4 12.0 B7 152 2467 709 206 8 158 | 34 181 154
305x305x57 96.3 & 305.3 54 15.4 15.2 2487 8.60 248 T 158 2 1.79 ] 185
254x254x167 167 1 1] 2BE2'] 18:2] 347 127 2003 348 104 12 124 | 46 | 158 | 946
2E4x2542132 1320 3] 2613 | 153 ] 253 127 2003 4.35 13i1 10 134 | 3B | 155 | 117
254x254x107 107 1 7] 2588 | 128 ] 205 127 2003 533 15.6 8 134 | 34 | 152 | 142
254x254xEB3 BE S 3 2563 103 1.3 127 200.3 6.38 19.4 7 134 | 3D 1.50 | 16.9
2E4x254%73 731 1 2546 66 182 127 200.3 7.77 233 & 135 26 149 | 204
203x203x127 + 1275 | 241 4 21289 181 0.1 102 1608 2.8 6.88 1 108 | 42 1.28 | 10.0
203x203x113 + 1135 | 2350 | 2121 ] 163 | 2689 10.2 1608 326 | S.87 10 08 | 36 | 1.27 | 112
203x203x100 + 558 2386 2103 14 £ 237 102 1608 370 1A g 108 £ 125 | 1286
203x203x65 861 2222 | 2091 | Y27 ] 285 102 160.8 429 127 8 10| 32 | 124 | 144

| 203x203x71 71.0 2156 | 2064 | 00| 73 10.2 1628 509 161 7 Ta | 28 | 22| 172
| 202x203xE0 E0.0 £ 2058 G4 142 102 16C.8 620 171 7 110 | 26 121 | 202
| 203x203x52 520 2 2043 79 2.5 102 160 8 704 204 -] 110 | 24 120 | 231
i 2032203545 461 2 2036 72 1.0 10.3 160 8 8 00 233 & 110 | 22 1.19) 25.8
| 152x152x51 + 512 = 157 4 1.0 15.7 TE §236 418 w2 & 84 24 | 0835 183
j 1E2x152x44 + 240 0 559 G5 13.6 TE 1236 482 130 7 g4 22 j0524] 210
| 182x152x37 370 & 154 4 8 1.5 78 1238 570 155 B B4 20 j0s2] 247
162x152x30 a0 1529 &5 494 76 1238 €543 8.0 5 B4 16 | 0501 | 300
1£2x152x23 2249 1522 § 58 58 7.6 1238 965 | 215 5 B4 1€ | 0.BES| 387
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CONFIDE

ENTIAL

DAC 22502

SEMESTER / SESSION: SEM 11
COURSES NAME: STRUCTURAL DESIGN

FINAL EXAMINATION
2022/2023 PROGRAMME CODE: DAA
COURSES CODE: DAC 22502

BS EN 1993-1-1:2005

APPENDIX 9

UNIVERSAL COLUMNS

BS 4.1:2008
Advance” UKC 5
Properties
Section Second Moment Radius Elastic Piastc Buckling | Torsional] Warping | Torsional Area
Desmgnatan of Area of Gyration Modulus Modulus Sarameter] Index | Censtant| Constanl of
Axis Lxs Axis | Axis AXIS Axis | Aus Axis Section
Y=y zz ¥y Z-2 ¥y z-z Y- 2.z
u Iy h A
em* e | e | e | om® | em® | em® | em? dm em? em?®
356x406x632 275000 | 95100 | 184 11D | 11600 | 4630 | 14200 | 711C L B43 54% 388 13700 a80e
3E6x406x551 227000 180 10& | 9960 | 3950 | 12107 | €06C A4 805 311 9240 702
3EEx40bx457 183000 | 67B00 | 175 107 8380 | 3290 | 1000C | =03C < .Bao .85 243 5810 595
3EEx408x393 147000 | 55400 | 171 105 7000 | 2720 | 8222 | 5150 C.B37 7 E8 138 3558 501
3EEx40Bx340 123000 | 45500 | 1€6 04 6030 | 2330 | 700C | 3540 £ B3k 384 155 2340 433
356x406x287 93900 38700 | 1€5 103 5070 | 1940 | 5612 | 2950 0.835 1017 123 1440 368
356x406x23% 75100 31000 | 1623 10.2 4150 | 1570 | 469C | 2330 o B34 1204 954 812 295
356x358x202 BE30D | 23700 | 16 % o980 3540 | 128D | 357C | 1920 C B44 1335 718 558 25T
356x368x177 7100 20s00| 158 554 3100 | 110D | 346C 167C T 644 15,65 609 381 228
3568x366x153 48600 TEDO | 158 | 249 680 | %48 | 296C | 143C C B4 17.01 511 251 185
356x368x125 42200 4B00 | 156 943 | 2260 793 2467 1200 U 844 15 81 418 153 164
355x305x283 78900 | 24600 | 143 E 37 4320 | 1530 | 5110 | 2045 0855 764 635 2032 350
305x305x247 54200 | 20300 | 145 B 15 | 3640 | 128D | 4252 185C CBt4 873 1370 306
3052305x188 50800 6300 | 142 £04 3000 | 1040 | 344C 1580 L 854 10.23 3.88 T34 252
308x305x158 3B700 12600 | 129 780 2370 gas 2882 1230 -85 1248 2.87 78 201
305x305x137 32800 10700 | 13.7 7.83 2050 B4l 2302 105C 8.8%1 14 13 2.39 2ad 174
305x305x 118 ar7ao 080 136 777 17860 558% 1862 8ot z8sp 16 12 158 161 150
305x305x57 22200 | 7310 ] 134 | 7.65 | 1450 | 470 | 1590 | 726 L 850 1518 156 912 123
2E4x254x167 30000 | 5870 | 119 | 681 | 2080 | 744 | 2422 | 1142 cast 343 163 626 213
254x254x132 22500 7530 118 6.65 1630 STE 167C E7B 2 BsD 10.32 118 319 168
254x254x107 17300 5530 113 6.5% 1310 458 1482 ES7 U B4E 12.38 D.8%8 172 136
254x254%E9 14300 4880 11.2 E.55 1100 ars 1220 575 g.8s0 14 45 DTi7 102 113
2542254x73 11400 3310 11.1 E 48 858 3ar 582 465 J 845 17.24 D 562 576 831
202x203x127 + 15400 4520 875 550 1260 460 1528 704 L B54 732 D548 42 162
203x203x113 + 13300 | 4250 | 9.59 | 545 | 1130 | 404 | 1332 | 618 0853 an D464 305 145
203x203x100 + 11300 3680 344 £.38 986 350 1150 534 C.852 02 D 366 210 127
203x203x86 9450 3130 | 828 | 5.34 850 295 877 456 0.850 10:20 D318 137 110
203x203x71 7822 2540 918 530 706 248 754 i7a £ &sa 11.90 0250 ED 2 a0 4
203x203x60 2080 888 5720 584 20 €5¢ 30% 0 846 14 12 0157 472 76 4
203x3203x53 1780 2861 5.18 510 174 567 264 0 B4E 15.8C D167 3186 663
203x203x486 1550 g 82 13 450 152 sS4 Pk | 0847 17.78 0143 222 38.7
182x152x51 + 1320 704 3.98 37s 130 438 199 C B4e 10.1C 0.061 488 652
152x152x44 + 88D 654 ag2 33 1"1e ar2 165 C 648 1150 D Os0 N7 56.1
152x152x37 706 6.E5 387 273 1.5 a0s 142 C B4EB 1330 0040 1§52 471
152x152x30 580 576 353 22 733 las 112 PR 16 00 D031 105 383
152x152x223 1250 400 6.54 | .70 184 526 182 851 L 840 2070 D021 483 28.2
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