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This specification covers the supply of steel lattice towers for 150 KV Transmission Lines.

A. GENERAL DATA

1. There are four tower types for each one of the following three categories of lines.

Line category E B 2B
Light-Single Heavy-Single Heavy-Double

Ve e circuit circuit circuit
Straight line S, S3 Sy
Small angle R, R R4

450 angle T2 T3 T4

75% angle or

Terminal Dead End Z; Z3 Zy

2. The general characteristics of the transmission lines of each category are :

-Line Voltage

-Line Circuits

- Circuit Arrangement

-Shield Wires
Arrangement

-Phase Conductor
Data

-Shield wire data

- Insulators data

Single circuit
(E and B Categories)
150 KV

One three phase circuit
with single conductor per
phase

The three phases are
arranged in a horizontal
configuration

Each tower is equipped
with two shield wires
installed above the
conductors
symmetrically to the
tower axis

Double circuit
(2B Category)
150 KV

Two three phase circuits
with single conductor per
phase

The three phases of each
circuit are arranged in an
approximate vertical
configuration at each side
of the tower

Each tower is equipped
with one shield wire
installed at the tower's
highest point on the tower
axis

1. For Light-single circuit line (E): ACSR LINNET
336400 CM. Overall diameter 18,3 mm, weight 0,7

kg/m.

2. For Heavy - single circuit line (B) and Heavy double
circuit line (2B): ACSR GROSBEAK 636000 CM.
Overall diameter 25,2 mm, weight 1,3 kg/m.

Seven strand galvanized steel wire , overall diameter 9,5

mm, weight 0,44 kg/m.

Disc type insulators of 10 IN diameter and 5 3/4 IN
spacing of Normal type (or Fog type where needed).




The towers shall be manufactured from structural steel angle profiles, of Open
Hearth (Siemens-Martin), Electric Furnace or LD process. Both mild and high tensile
steel quality may be used. The tolerance of structural steel profiles and plates used
shall be only positive and within the margin given in DIN 1612 or equivalent
standards and the ratio between width and thickness shall be in accordance with DIN
4114 (and not greater than 17).

A minimum ungalvanized thickness of 5 mm material shall be used for members
forming the shape of the tower and 3 mm for all other members.

Each member of the tower shall be marked before galvanizing, to facilitate erection.
The marking must specify the tower type and the member number shown at the
corresponding drawings.

The maximum allowable ratio of unsupported length to the radius of gyration shall
be as follows; 150 for corner legs, 200 for diagonals and 250 for redundants.

Metric thread bolts from high tensile steel quality shall be used, having a diameter
not smaller than 12 mm. Not more than 4 sizes of diameter of bolts shall be used for
each tower type.

All bolts shall be of sufficient unthreaded part length, to secure that no shearing
forces will be developed in the threaded part and shall be furnished with suitable
washers and spring washers according to ISO 7089 (or DIN 126) and DIN 127B
correspondingly.

The mechanical properties of bolts and nuts shall be in accordance with ISO 898-1
and 898-2 correspondingly while their geometric properties shall be in accordance
with DIN 7990 and DIN 934 respectively. Only bolts of proper class 6.6 or 6.8 shall
be used. The tolerance between hole and bolt diameter shall be in accordance with
the corresponding EN 1090-2 Standard.

The fabrication of towers shall be in accordance with EN 1090-1 and 1090-2 for
execution class EXC3.

All holes have to be done by drilling or punching. Punching of holes on steel
members must be made in accordance with EN 1090-2. The opening of holes by
drilling is mandatory only regarding the following tower elements:

- Corner legs

- Main elements of cross arms (internal bracing not included)

- Holes locate nearby the bending zone of corner members and gusset plates

- Other elements the thickness of which exceeds 10mm and 14mm for S355 and
S235 steel qualities respectively, according to EN-10025 Standard.

An extra three per cent (3%) of the necessary quantity of bolts, nuts, washers and
spring washers must be delivered to IPTO.

The nuts must be delivered bolted on the corresponding bolts.

All tower members and connecting material shall be hot dip galvanized in
accordance with EN ISO 1461 specification.

Each tower shall be provided with the necessary tower fittings i.e. shackles, hangers
and U-bolts, required for the attachment of the line fittings to the tower. Tower
fittings shall be made of high tensile steel and shall have an opening with ample
radius of curvature in order to take without any friction the line fittings in general.
Their axis of rotation on the tower shall be horizontal.

Cotter pins of all tower fittings shall be made of bras or phosphorus bronze.



Anti-climbing guards shall be furnished where needed, to prevent climbing in tower
of unauthorized persons. Enameled danger plates shall be also furnished to be
installed on every tower.

TOWER CHARACTERISTICS

The height of the conductor attachment from theoretical ground level for a normal tower
with normal legs is 19,95 m for tower types S and R and 19,00 m for tower types T and Z.
The towers are furnished with individual leg extensions for use on irregular ground and/or
for increasing the height of the conductor attachment, from the ground level.
For all types of towers has been designed an extended body of +4,5 m.
The following leg extensions have been designed:

(@) Leg extensions -1,5 m (shorter than normal)

(b) Normal (zero) leg extensions

(c) Leg extensions +1,5 m (longer than normal)

(d) Leg extensions +3,0 m (longer than normal)

(e) Leg extensions +6,0 m (longer than normal)

For tower types S, and R, (both for extended and non-extended tower types) 1,0 m shorter
than normal legs have also been designed. Also +4,5 m leg extensions have been designed
for series 3 and 4 extended body (+4,5 m body extension) towers.

All legs of the same type and the same body extension are interchangeable and suitable for
connection on the left or right side of the tower face.

Any horizontal section of the whole tower below waist is square and the webs of every
tower face are symmetrically placed.

The use of tensioned web members has not been allowed.

All types to towers are equipped with horizontal panels located at :

- The lower surfaces of the crossarms
- The upper part of the leg extensions
- Any change in inclination of leg members

CONNECTIONS

Generally welding is not allowed. The connections of members shall be detailed in such a
manner, as to avoid eccentricities. Empty spaces at connections between members must be
filled with suitable fillers.

All connections shall meet the following minimum requirements.

1. Splices between leg members

Lap splices are not allowed

Butt splices between leg members have to be made with an inside splice angle
having a thickness of at least the same with that of the thicker member and two
outside straps having a thickness of at least 5 mm.

2. Connection at joints

When two or more members are jointed on another stronger member, the intersection
of their bolt axes must lie within the limits of this other member. In case this cannot
be effected, gusset plates should be used, having a thickness of at least 1 mm greater
than that of the thicker of these jointed members.
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When more than two members are jointed together through a gusset plate, this should
have a thickness of at least 1 mm greater than of the thicker jointed member.
Generally the gusset plates shall have a thickness of at least 5 mm.

3. Quality of splice angles, straps and plates.

The quality (ultimate strength) of the splice angles, butt straps and gusset plates, shall
be at least equal to the higher quality of the members involved in the connection.

4. Minimum distances from bolts
The following minimum distances from the center of the bolt hole, must be kept

(d=nominal diameter of bolt):

- For all members and straps of splice connections :

Distance from sheared edge =2,00D
Distance from rolled edge =135D
Distance from the center of the nearest bolt =3,50D

- For all members and plates of connections at joints :

Distance from sheared edge =150D
Distance from rolled edge =1,20D
Distance from the center of the nearest bolt =2,50D

FOUNDATIONS

Each tower will be based on four separate concrete footings.

The steel stubs shall be cast into concrete blocks, suitably reinforced if necessary.

Stub extensions of standard lengths are used on irregular ground. The quantities and the
corresponding lengths of stub extensions shall be determined by IPTO.

The types of foundations that are mainly used are Rock Anchor, Auger and Pad and
Chimney. For soils with low allowable bearing pressure Special Type foundations are used.
For each type of foundation a standard length of stubs is used.

Each footing shall be provided with one galvanized steel grounding rod of 2 cm diameter
and 200 cm length. The grounding rod shall be attached with good electrical connection to
the tower at the bottom of the footing, through a length of 10 mm diameter galvanized steel
solid wire. For every tower 4 such grounding rods are required, one for each leg.
Counterpoise will be used for additional tower grounding, where needed, and shall be
connected at the tower on an individual bolt of suitable diameter above ground, long enough
to take this connection. For every tower 4 such bolts are required, one for each leg.



E. REQUIREMENTS FOR BIDDER AND CONTRACTOR

1. Bidder has to submit with his offer the guaranteed characteristics of steel to be used,
which must be in accordance with EN 10025 Standard.

2. After the award of the contract the CONTRACTOR has to submit the following for
approval.

- Table of characteristics and dimensions of the steel sections to be used if there
are changes in the construction drawings.

- Construction drawings of any changes that may be required by IPTO (and
CONTRACTOR is obliged to accept) and also the resultant difference of unit
weight. These drawings are property of IPTO hereafter.

- Detailed drawings of any proposed modifications to tower fittings. Any
changes will be done under IPTO approval and without any extra charge of
IPTO.

F. ROUTINE TESTS AND SAMPLING

For each tower type, an assembly test of tower body and body extensions and (after IPTO'S
representative request) assembly of leg extensions, will be made.

The following routine tests shall by made on every lot of tower elements for shipment, but in
no way shall restrict the IPTO'S representative to request any other additional or
supplementary tests.

1. Material control : Tension test, Elongation measurement Bending test,
Shear test
2. Galvanizing tests : Visual control, Adherence test, Uniformity of coating

test, Weight of coating test

3. Dimension control : General dimensions control, Profile measurement,
Interchangeability control

4. All tests required by EN 1090-1 and EN 1090-2 for execution class EXC3.

All the above tests shall be made on all qualities of steel and connecting material used in the
manufacture of the lot to be delivered.

The number of test specimens will be sufficient to secure that the delivered lot is suitable for
its intended use and is in conformity with the specifications.

G. ATTACHMENTS

For bidder's information are attached

Table of unit weights of towers' parts (TMI'M 681A)

Tower outlines of line categories 2, 3 and 4 (sch 225, sch 251, sch 177).

Table of steel sections used and their geometrical characteristics (4 pages).

Table of construction drawings that IPTO S.A. will give to CONTRACTOR after the
award of the Contract (TMI'M 682 TI).

PN E



VISSWINWL

/BBl 98Q Ay
= <= S9 St 65 8¢ 0€ - 0€ (24 (GyY) UONEpUNO} Jabny JOj X8 aMiS
= = 95 8¢ 2§ e 9z - (a4 9z 02 (¥Y) uonepunoj Jabny Joj 1xa gnis
62} 68 iy e 88 (24 oz (44 L9 L£ 44 Ll (£Y) uonepunoj Jabny Joj X8 gnig
vl V] 8¢ 8z LL 9¢ 0Z Ll 4] 0€ Ll €l (2v) Uoiepunoj Jabny Joj '1Xa qnis
6. 25 0¢ ZZ ) 82 vl £l 8¢ £Z €l 0L (1) Uolepuno; Jabny Joj X8 qnig
8G1 Zol 0. (a4 SOL £9 9e G2 Ll LG IZ Bl (d) uonepuno; Qvd Joj 1xa qnis
£28 ) 928 SLb ) T2 LGE (243 L0S 00y 162 (713 J8MO] PapuaIX3 10} 09+ UOISUaIXa ba |
269 [ LGP 0.€ (444 3 v6Z 96z %73 ove Xz3 9z JMO | PapuRIX3 10} G p+ UOISUBIXS ba|
956 90% ape 182 3 182 0€2 Zi2 LLE 192 8.1 val JeM0] Papuaix3 J0} 0'c+ UOIsUaXa ba |
Zhy GLE 8.2 (244 862 2 891 GGl 9£2 102 Gel 1Z) JoM0] pepualx3 10j G L+ UOISUa)Xa ba|
Lre 82 802 89l 981 ZGlL LiL 901 691 i L8 €L JaMO] papuajx3 10} N UOISUajxa baT|
o o G e - — e ——— == e (1% (% JaMo | pspualix3y Joj 0'L- UOIsuaixa ﬂ;_
8EZ Tl oyl Gl £l L6 g8 8. €0l il £5 14 JBMO] PepUSIX3 JO) G |- UOISUS)Xa ba
0422 | €191 2021 T.lB Zovl £8Z1 006 162 ZeeL | 9601 #59 0L9 [aued Zuoy Yim G'y+ UOISuadxa Apog
20S yB8E 0ZE ¥9Z GLE 96z 0L2 261 BLE 6.2 TiL 8¥l JoMO [EWON 10} 0'c+ UOISUS}Xa ba|
BBE L0€ LGZ S02 £vZ Y61 861 Sl XZ4 Lz ozl gL JBMO | [EULION JO} G L+ UOISUB}Xa ba]
80€ 822 881 aa GLL gzZ1 OLL £6 8.1 ol ZL 99 JoMO] [BWION 10} N UOISUS)Xa ba1|
e —— S e voe o s p— e - €< 8y JeMO | |EULON JO) ('L~ uUOoIsuaixa mMﬂ
8Lz £G1 8Ll Z6 Zii g8 89 09 0Ll 801 Ly Zy JeMO | [EWION JOj G - UOISUaixa ba|
L0V (14 00€ vZ 022 /81 evl epl £81 il I 1z} JOMO | [BULION J0j |uBd ZUOH
050L | 2626 | ceoy | veze | 0926 | ocor | oele | 6.0Z | e€vOp | 0BSE | 6G.Z | 1/22 Apog Jamo |
vZ vl 12-} ¥S £Z £l £y £S (74 (4 Y ZS 3dAl H3MOL

LINJ¥ID 318N0A AAVIH LINJ¥ID ITONIS AAV3IH LINJ¥ID 3TONIS LHOIT A¥0O9O3 LV 3NIT

“TL AM 051 ¥Od S1yVd ¥Y3IMOL 40 S1HOIIM 40 318VL

2VdOOVY.LIW NUOWWYd] NUOVJIVIVOdU IVH AOWZVIVIXZ IVIWOL / W3NV /'3'V HIV




A0S St W NS LI b 8 DS
SR et g snffrreortly iy B
l

1 i.)l..ll jb-
W50 P Lt W s ebobdtng movovawing memcsmyy &
(s S prepiing # rrpwy
pui R
,"‘*i-m.m '

Kpn) sy pue jon apnsoass o wese iy
beow s sommy o spboon




THORTI R St/ WO WA T
Tveber. LI M P 99 s LY

- oty
o vei!jn“i iy,

VEwImol
L g (7]

/ |
o
—

PR e

1

4

e e ——
P R S P

w-—«{»-** -ﬁ——""—%

R

5 o | oo -




00€/1 “WHVINIVM S00Z 2019w 121 M TAOIVAXR "dVY
NOUJdAL VIVIXX YHIWAVJIONOW ONTVIVE Ty
IV AOWZVIVIXZ IVIWOL
>v__ Omuv WaNy m< I mq
H2IdX13 20xJ3ava HIVIVaxz H13van
vZ 201dAL L X01dAU
¢ &
| \ o |

USE6T

SICC

¥ 201dAl

UUEY

SI6ZT

CIIFE

81542

puar=4 4

L UetE

S 204dAU

UGBET

98T

=

Uiy

[ A

[

40135

OOvE

UIEE




AEH A.EJ ANEM / TOMEAZ IXEAIAIMOY KAl TPOAIArPA®QN FPAMMON META®OPAL

Sections 150 KV (Total : 4 pages)
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o || 2 e | ot e
L ] d t " F G o w v 2 Wx o F 4 L3 Jn ‘Wn n L.
imemesgmm) | mmy | e | omey | mm | oen’) | ogm | o | om | oem | e | e’ | om | et | em | @n') | ey | em
40x40x3 40 3 [ 3 235 | 184 | 107|283 | 152|345 | 1,18 | 121 | 545 | 152 | 144 | 095 | 078 | 384
45xaSxd a5 a 7 35 | 349 | 274 | 1231318 | 175 | 643 | 197 | 136 | 10 171 | 268 | 153 | 088 | 454
50x50x4 50 4 7 | 35 | 38 | 306 | 136|354 | 192|897 | 246 | 152 | 1420] 191 | 373 | 194 | 098 | 408
55x55%4 55 4 8 4 431 | 338 | 147 | 389 | 208 | 1200| 298 | 167 | 1900| 210 | 501 | 241 | 108 | 371
55x55x9 55 9 3 4 916 | 719 | 168 | 389 | 238 | 2420 835 | 163 | 3820 204 | 1030 433 | 106 | 115
SOxG0x4 60 4 8 4 471 | 370 | 160 | 424 | 226 | 1580 353 | 183 | 2490| 230 | 661 | 293 | 119 | 335
E0X60x9 60 9 8 4 | 1010 | 790 | 181 | 424 | 256 [3210] 766 | 179 | 50701 225 | 1350 527 | 116 | 7.56
ESxESxS 85 6 9 | a5 | 753 | 591 | 180 | 460 | 255 | 2020| 621 | 197 | 4630 248 | 1210 474 | 127 | 469
65x65x10 | 65 10 9 | 45 | 1210 | 949 | 197 | 460 | 278 | 4510) 984 | 1,53 | 7120 243 | 1900| 682 | 125 | 771
70T 70 5 9 | 45 | 684 | 537 | 188 | 495 )| 268 | 3120 6.10 | 214 | 4950| 2569 | 1300 487 | 138 | 360
70x70x6 70 s 9 | a5 | 813 | 638 | 193 | 495|273 13690 727 | 213 | 5850 268 | 1530 560 | 137 | 432
7Ox70x10 | 70 10 3 45 | 1310 | 1030 | 209 | 495 | 296 | 5720 11,70 | 2,09 | 9050 263 [ 2400| 810 | 135 | 715
75XT5%5 75 5 10 5 736 | 578 | 199 | 530 | 281 | 3850 699 | 229 | 61,00| 288 | 1610| 555 | 148 | 337
T5XTSx6 75 5 10 s 875 | 687 | 204 | 530 | 289 | 4560 835 | 228 | 7220| 287 | 1890 654 | 1.47 | 405
80808 | 30 | s | 10 | 5 | 922 | 734 | 22| 566 315 |5730] 992 | 248 | 91.40| 315 | 2310| 732 | 159 | 368
80xBOX7 20 bd 10 5 | 1080 | 849 | 221 | 566 | 313 [ 6420) 11,10 | 244 |10200| 307 | 2650| 848 | 157 | 440
0x905 0 5 11 | 55 | 1060 | 830 | 241 | 636 | 341 | 80301 276 |127.00| 347 | 2330| 980 | 1,78 | 335
SOxS0K7 %0 ¥ 11 | 55 | 1220 | 960 | 245 | 636 | 346 | 9240 1410 275 [147,00| 346 |3820| 1100| 1,77 | 392
90xS0x8 %0 8 11 | 55 | 1390 | 109 | 250 | 836 | 353 [10400| 16,10 | 274 [16500 345 | ©850| 1230 | 1.7 | 444
0soxia | 90 14 | 11 | 55 | 2320 | 1830 | 276 | 636 | 390 |171.00| 2740 | 271 |269.00| 340 | 7150|1830 | 1,75 | 7553
100x100x7 | 100 | 7 12 8 | 1370 | 1070 | 267 | 707 | 377 [12800} 1750 | 3.06 |203,00| 386 | 5310 1410 197 | 352
1001008 | 100 | 8 12 8 | 1550 | 1220 | 274 | 7,07 | 387 [14500( 1990 306 |230.00| 385 | 5990 1550 | 1.96 | 01
100x10069 | 100 | 9 12 s | 1730 | 1380 | 278 | 707 | 393 |161.00| 2230 | 305 |25500| 384 | 6650 | 1690 | 196 | 450
110x1109 | 110 | 3 12 8 | 1900 | 1510 | 308 | 7.78 | 435 221,00 27.90 | 345 |359.00| 435 | 9610 | 2210] 220 | 376
[ 1oatoxa| 110 | 13 | 12 | s | 2600 | 2130 | 322 | 7.78 | 456 |31200| 2000 335 |491,00| 427 {133.00] 2020 | 220 | 544
12012068 | 120 | 8 13 | 65 | 1870 | 1470 | 323 | 849 | 457 |25500( 2910 | 369 |40500| 465 [10500f 23.10| 237 | 340
120x12009 | 120 | 3 13 | 85 | 2100 | 1650 | 327 | 849 | 463 128500 3260 | 368 |45200| 464 11700l 2540 | 236 | 375
120x120x10 | 120 | 10 | 13 | 65 | 2320 | 1820 | 331 | 849 | 469 |31300| 3600| 367 |49700| 463 [12000( 2750 | 236 | 417
130x130x8 | 130 | 8 14 7 | 2040 | 1600 | 346 | 919 | 490 [327.00| 3430 | 400 |51800| 504 |13500| 2760 | 2558 | 307
12301309 | 130 | 9 14 7 | 2280 | 1790 | 351 | 919 | 496 [364.00| 38.40 | 400 |57800| S04 |15000| 3030 | 257 | 346
130x130x10 | 130 | 10 | 14 7 | 2520 | 1980 | 355 | 919 | 503 |401.00) 4250 | 399 637001 503 |165.00| 3290 | 256 | 385
130x130x11 | 130 | 11 14 7 | 2780 | 2170 | 360 | 919 | 509 {43700l 4650 | 398 |e9400| 501 |1m0.00| 3540 | 255 | a23
130x130x13 | 130 | 13 | 14 7 | 3230 | 2540 | 368 | 919 | 520 |506.00| 5430 | 396 |80800| 499 [20900| 4000 | 254 | 499
140x140x9 | 140 | 9 15 | 7 2460 | 1930 | 375 | 990 | 530 |as800l 4470 | 431 (72600 543 |18000f 3570 | 277 | 321
140x140x10 | 140 | 10 | 15 | 75 | 2720 | 2140 | 379 | 990 | 536 |S0400| 4940 | 430 |80100| 542 |20800i 3870 | 275 | 357
140x140x11 | 140 | 11 15 | 75 | 2080 | 2340 | 384 | 990 | 543 |550.001 54.10 | 429 |87400| 541 |227.00| 41.70| 275 | 333
1aoxta0x12 | 140 | 12 | s | 75 | 3250 | 2550 | 385 | 990 | 544 {599.00| 59.00| 429 {92500l 532 | 252,00l 4630| 278 | 215
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Desigi O : Wegrt Distance of axes == IWZMiM“ ==
KL b | s|r F G |exey| w v " x| W (mn) x X |WE(min)| & Jn | Wn (min) in b
(mm)x(mmx(mm) | (mem)| (mm){ mem)| (mm)| (em | peggm) | em) | emd | fem) | femi ] tem | oemh | temh | temh) | femh) | tem | femh | temd {cm) {em")
35353 |6s|3s| 3| 3195 153]1.01|248[118{1.25] 232 | 093 | 109 | 377 | 152 | 129 | 085 | oes | 06 | 153
aasx3 | 70| 38| 3| 3 [210]1.65|1.07| 265|127 134 287 | 107 | 147 | 466 | 176 | 149 | 107 | 080 | 071 | 183
40xd0x3 | 75| a0| 3| 3| 226) 177 1.14| 283(1.36]1.43] 351 | 123 | 125 | 569 | 201 | 150 | 131 | 052 | 075 | 220
43xa33 | e0las| 3| 3| 240]188[120|300|1.450152] 424 | 139 | 133 | 688 | 225 | 169 | 160 | 105 | 082 | 284
45x45x3 85{45| 3| 3 |255|200)126/318{154|161| 507 [ 157 | 141 | 822 | 258 | 180 | 191 119 | 087 | 315
48x483 | colas| 3| 3|270]212|132|336|1,62[170] 600 | 175 | 149 | 972 | 200 | 120 | 227 | 1234 | 092 | 372
50503 |95|50| 3| 3285|224 |130|353l1.71]1.78] 708 | 195 | 157 [ 1140] 322 | 200 | 267 | 150 | 097 | 426
53533 100l 53| 3| 3300|236 1.45]371| 1,800 1.67] 818 | 216 | 165 | 1320 357 | 210 | 312 | 167 | 102 | 506
55x55x3  |105| 55| 3 | 3 1315 247 1.51|389[1.89) 196 945 | 237 | 173 | 1530 | 398 | 220 | 361 | 184 | 107 | 584
| sexsex3  |110/ s8] 3| 3| 330/ 20| 157| 406]1.981205] 1080 | 260 | 181 | 1750 431 | 231 | 415 | 208 | 112 | ese
60603 115! 80| 3 | 3 | 345|271 | 164 424[ 2071 214] 1240 | 284 | 189 | 2000| 472 | 241 | 475 | 222 | 147 | 72
36x6xd | 65|36 a| al260]204]|1.08|253(1.19(1201 315 | 126 | 110 | 515 | 203 | 141 | 116 | 090 | 067 | 150
3exaexa | 70| 28| 4 | 4| 2801 220{1.14)271|128]138] 350 | 145 | 118 | 638 | 236 | 151 | 144 | 105 | o75 | 247
41xa1xa | 75| 41| 4| a | 300 2381 120|288 1.37]1.46] 478 | 166 | 126 | 720 | 270 | 161 | 187 | 121 | 077 | 301
axaxa | 77| a2] 4| a|308| 2420|1231 20501.41]1.50] 516 | 175 | 120 | 841 | 284 | 165 | 192 | 128 | 079 | 324
43xa3xa |80l 43| a| al320]| 251012713080 1.46]155] 577 | 188 | 134 | 939 | 307 | 171 | 215 | 138 | 082 | 372
soxaexa | 85| as| a| 4|30l 267]133]324l1550164] 689 | 212 | 142 | 1120] 346 | 192 | 257 | 157 | 087 | 432
48vasxs |20l a8l ¢ | 4|60l 23al120l3410164]1730 814 | 237 | 150 [ 1320! 338 | 192 | 305 | 176 | 022 | 500
51x51x4 | 950 51| 4| 4 |380] 208!1.45135001.72]1.82] 954 | 263 | 158 | 1550 432 | 200 | 354 | 197 | 097 | 595
sax53xé  |100] s3] 4| 4| 400l 314l1s20377l181]141] 11.90] 291 | 167 | 1800 478 | 212 | 418 | 215 | 102 | 591
sexsexa  |105| 56| 4 | 4 | 420 330 | 1581 3.94] 1,901 2.00] 1280 | 320 | 175 | 2080 526 | 222 | 484 | 243 | 107 | 756
sexsexa  |110] 58| a | 4 | 440 345|184l 41201901 2.08] 1470 | 350 | 153 | 2380 577 | 233 | 556 | 267 | 1403 | 312
six6ixd 115061 4| 4| se0l 3611 170] 430]208{217] 1670} 382 | 191 | 2710 631 | 243 | 635 | 202 | 118 | 1040
8364|120l eal a | 4| asol a7z |177laarlai7l226i 1900 416 | 199 | 3070 686 | 253 | 721 | 319 | 123 | 1120
sexebxd 1250 56| 4 | 4 | 500] 293 1.83)4ss]225/235] 2140 ] 450 | 207 | 3460 744 | 263 | 815 | 347 | 128 | 1320
sexeexa 11301 68| ¢ | 4 |520| 408 l189]asai234l244] 2400 286 | 215 | 2800 805 | 273 | 917 | 378 | 1233 | 1430
T1x7ixa 1125t 711 a | 4| s40] s2a|19s|500l243l253] 2630 | 524 | 223 | 4340 368 | 284 | 1020 404 | 128 | 1650 |
7ax7wa 1400 73| o | 4 | 550/ ss0l2020518125202511 2000 583 | 231 | 4830 | 923 | 294 | 11.40| 438 | 143 | 840!
76x76xa |15 76| 4 | 4 | s80| 4551 208I523612611270] 320 | 603 | 239 | 5360 1000 | 304 | 1270 471 | 148 | 2040
| 7ex7axs  |150l 78] 4 | 4 | 00| 4711214|554l2700 2700 3670 | 54a | 247 | s920 | 1000 | 314 | 1490 ] 504 | 153 | 250
| 81x@1xa  |155| 81| o | o | 520! aa7l220/5711278]288] 4040 | 657 | 255 | ss20 | 1140 | 326 | 1550 ] 520 | 158 | 2400




€60 8€7 16'F 10T 19 [ e’y | ov'L oc’e [ et | 8L 9y [ 2621 [ 0690 [ c6'c [ 90T [ et [ S8t [ ev'w 596 9 9 [ & v 9xX.LpX/G
S.'0 [ 98'C v6'L 80'G | €06L | SOt s0'C S5’ 08’ oF'y | vE9L | Zvb'O | SL€ [ 68'L | 660 | ¥OZ [ 96€ S0'S 9 9 | 5] L& ax/ex/G
S6'0 80 [543 80'C LT's | sLoz | eTv'l 18'C 19'6 08t /6c | 8b'sL [ 8890 [ ve'e [ LoC |62t | 08'L | 9l¢ 6% S s [, ¢ SX/bX/S
L0 e} (4554 96'L SEP | Zv'9L | 901 A 8’y 181 08 | kbl | SPPO [ 8Z€ | 1671 | S60 | 86°L | ZE€E 62t S s | 28| L& SX/EX/S
v.'0 €1 10T 89’1 €€'c | 0L0L | 60°) [F7AR S’y I 9¢ €C8 | €€90 | 1Z€ | 89k | VO'L | 95} | BT 8L'E S S | LE SXLEXLY
gL't | vsZ 9z'L 88'C v.'. | ooey | 29t €2’ | 09l 99'C €9'9 | 0.9c [ €9v'0 | 9s'c [ 98°Z | £2't [ 99'C | sO'% 0Z's 2 v [6'18]9vs| 0fl pXGGXZ8
vl SE'T Sk’ LT LV'L | oe'8e | 9S't 66C | OL'ZH 95'C vi'9 | 0.2€ | €90 | €S | SLT | €2L | LST | €6€E 00'S v v |68L]|9CS | sl PXESXBL
60"} 91’z 12’9 99'Z 199 [ 00'vE | 6p'L 9L’z | ozoL | orZ 69G | 006C | €9v'0 | ¥L'S | POT | 64k | 8¥'T | ZLE 08’y 2 v |[692]90S | 0zZ1L PXLGX9L
vO'l 86 L 20'S SSC 809 | 000E | €V} vS'C vr'6 9E'T TS | 09'sz | eor’'o | €6'p [ ¥SZT | SL'L [ BEZ | 19E 09'v 2 v |6¢c.|98p|SLL PXEPXEL
00'L 181 6E'Y Sv'e LS'S | og'9T | LE'M €€'C 12’8 9z’ gL'y | 05ce | €ov’0 [ €2V | e¥'T | LLL | 0T [ Sk'E or'y 2 v |[669|99r| 0Lt vXLbX0L
S6'0 S9'L z8'c ve'Z 60'S | o0'cz | IE'L %4 12 91’z /€y | 096 | ¥O¥'0 | ¢SV | 2ET | L0 | 1ZT | OEE o'y v v | 699|9FF | SOI PXSPX.9
160 6b'} 0£'e €T sy | 06’6k | SZ'M €6'L vZ'9 90z /6'C | 00°LL | bOv'O | LEV | 12T | €0'L | 2L | ¥L'E 00'F [2 v |e'c9|9'zy | 00t PXEPXP9
98'0 veE'L €8'C %4 gL'y | OL'ZL | 611 [ZAL LE'S 96’} 6S€ | 09vL | pOvY'0 [ OV | OL'Z | 660 | €0C | 86T 08'¢ v v |6'09|90r| s6 PXLpX19
280 0z'tL or'z 0T 9/'c | 09'vL | €11 LS) s’y 98’ €Cc | 0SCh | s9v'0 [ 68'€ | 00'Z | S60 | ¥6'L | €8T 09'c v v [6'.5]|98c| 06 PX6EXRS
LL'0 L0} 20T 16} oc’e | ov'ZL | L0t o'l 18'€ 9l't 68°C | 050L | Sor'0 [ 69'€ | 68'L | 160 | S8'L [ 292 or'e 4 v [6Ps5|99c| S8 pXLEXSS
€L'0 560 69'L 08l 66C | Ov'Ol 10"} SZ'L vZ'e 99'tL 182 ve'8 | sov'o | eb’c | 821 | 280 | 9L'L 182 0zZ'e v v |6is|ove| 08 PXGEXZS
v.'0 860 €9'L S9'L 19 sz'e L0'L €L 8p'c Tl S0'Z 6£9 | pz9'0 [ 91'c | 991 | 260 | 6¥'L | LEZ Z0'c 2 2 o | o€ PX9EX9P
zL'0 €60 & r9'L SS'C 10’8 vO'L sZ'L X435 op'L v0'Z €€9 | 2650 | vL'E | S9'L | €60 | OGS’} | PET 86'C v 2 o9r | SE PXSEXQY
(wo) ((wo) (jwo) (wo) (wo) (,wo) {wa) (wo) (,wd) (wa) (;wo) (,u2) (wo) {wa) | (wa) (wo) Tw/Bx) (,wo) {ww) | Tww) | Tww) | ww) [ Tww) [ (ww)x{uwa)x(uiw)
u (UIw) upp ur 3 {uiw) 3MA 3r A () ApA A X [CTMETY xr o M * N Aa Xa [3) 4 ] s q 3 ™
u-u 32 KK XX uonoas
saxe Jo adueisig JUIEYV UOISUBWIC) uvoneubisag)
sixe buipuaq ayj Joj $S0ID

(89371 WwNO3INN) l_!

IVdOdY.LIW NUWWYd] NUDVIIVIVOdU IV AOWIVIVIXI IVIWOL / WINV / '3’V HIV




0.G | €6+ | 029 |ovez [ zvz | es8 Joeoe | 902 [ ve's Jovoz | 1eZ [ 129 Joo'ee [sh'elee’c|sz'v[se'z]oo'z] 48'v | 02’9 | v | ¥ [Z'6L]SS1 YX6.X6.
vz's | 281 | 92’9 |o06'0z | Ge'Z | 00’8 |o0o'ce | 00'Z | 10 |o0'vZ | v2'Z | €8'G | 00'0¢ [ve'€|ic'E|eL'v[68'2|00C| LY | 009 [ ¥ | ¥ |2'9|0G} YXLLIXLL
18y | 08 | ¥8G |o68F | 822 | 052 |oo0c | €6t | 89v [0z | 212 | ov's [oz'ze [ez'eloi'eloo'v[6Lc|s6'L]| GS'v | 08'G | ¥ [ ¥ [ZvL[S¥L YXVLXYL
ovv | vy | vv'S |00Z+ | 022 | 002z |ozzz | 281 | 2% [os6L | o1z [ 11’6 |09'vzZ [er'cle6z]8s'c]oL |06’ | o¥'y | 09'G | v [ ¥ |L'MZ]O¥L YXZLXTL
20 | 891 | s0G |ozSh | eve | €69 |osve | 08k | 20 |09°ZL | €02 | 9L% |0z'zz [20'c[ss'z|sL'e|o9C|v8'L| ¥2'¥ | OV'S [ ¥ | ¥ [2'69|SEL ¥X69X69
G9¢ | 29 | 69v |09¢€t | 90¢ | 209 |oozz | ¥v.'V | 82¢ [oL'sL | 96+ | e¥'y |06'6L [16°Z[8L'c|ea’eise|6L'L] BO'Y | 02'G | ¥ | ¥ |L'99]0€L YXL9XL9
lec | 961 | ve¥ |ovzr | 66+ | €96 |0L6) | 29 | 6v'E |00vL | 68 | L'y [08°ZL [08'2|/9C[8s'e[ev'c|eL'L] €6'e | 00'S | v | ¥ [2'¥9[scl YXYIX Y9
662 | 6v'1 | 26€ | 020} | 16'F | 12G |09Zk | 19+ | 2ce |over | 28+ | o8 |06'Sk |692]|9sz[eeelecz|8o’t| 2€ [ 08y | v | v [L'19]02) YXZIXZ9
0.2 | et | coc | 666 | ¥8+ | 08y | 096Gk | ¥V | 26'C [060L | 62V | 1S’ | 0Lyl [85'2|sv'g[sz'e|ez’Z|es’ | 19'e [ 09'F | v | ¥ [2'6G|SI) HPXB6GX6S
Zvz | Ze71 | 2ec |28 | ZZv | vy |08t | svL | 222 | 096 | 89 | 2zt |ov'ZL [Lvzlvezler'elpic|LS'L| S¥'E | Ov'y | ¥ | ¥ |2'9G|0LL YXLGXLS
gz | ocl | 10c | €vZ | 0oLy | €0y |okek | 2vh | 8vC | 8c8 | 19 | s6C | 060k [LeZ|¥22o0'E|POC2S'L| OE'E | 02V | ¥ | ¥ [2¥S|SOL YXYSXPS
261 | vzl | 2Zc | c1'e | €91 | 89c |090L | e+ | G622 | 92Z | vS'L | 69C | L¥'6 |szz|erz|eszlseL[ov’L| ¥L'E [ 00y | ¥ | ¥ [L'1G|00L YX2GX2S
01 | 8r1 | svz | 926 | 65'F | ecc | 8v6 | 82+ | vozZ | v29 | vy | ¥v'z | oz8 |si'z[soc|sLz]es"t[ivL] 862 | 08 | ¥ | ¥ [Z'6¥| G6 PX6YX6Y
6v1 | 11y | 612 | Zvy | 8yt | toc | 16Z | 2zt | €8 | eeG | ov'L | 12z | 0L [voc|ieL|coz|oL |oe’L| €8'C | 09'€ | ¥ | ¥ |L'9v| 06 YXLYXLY
061 | G0t | vt | SZ€ | vy | 022 | 949 | GLt | voL | 16¥ | ecL | 861 | 109 [e6'L[o8"L|ose[9TL[oe’ L] 292 [ ov'e | ¥ | ¥ [Zvp| S8 YXYYX PP
€1l | 660 | 1% | 2zve | ver | wwe | €46 | 60F | Sy | Z2€ | 92k | 2L+ | 80'S [es'|os'L[gez(8s h|se L] 162 [ oce [ ¥ [ ¥ [Liv] 08 YXTYXTY
760 | €60 | 051 | 952 | 92V | 2ve | ZZ¥ | €0+ | 22+ | oke | 6k | 26°% | Gev [L2h[esTL[seelep L]6L L] o2 | 00'¢ [ ¥ | ¥ |Z'6€| GL PXBEXEE
Z80 | 980 | 62+ | 202 | ObF | 28+ | 86¢€ | 960 | Ob'v | 262 | 2v'h | 8L | ¥S€ [1o'L[syL[erelec’t|pi L] 02 [ 082 | v | ¥ [L'9g[ OL PXLEXLE
890 | 080 | b+b | 96 | 260 | v8'F | 8c¢ | 680 | €60 | 202 | 904 | 02’} | 06 [0s'L[.€L]ooZ]oe’ |60 | ¥O'C | 09T | ¥ | ¥ |Z'¥E| SO YXPEXPE

Yo'l | 8¢ | OZ |08+ | 6G¢ |Gz vh | ¥S+ | 2cze | 8v'8 [ 2Lt [ 66¢ |ecob [252[ive]irelezzles’ ] 2Lz [ ov'e | € | € [0'6S|St) EX65X6S
761 | €7 | 25¢C | 6+9 | ey | ece | v86 | vy | 2oz | 602 | v9'L | ocC | 06’8 [sv'z|sezlen’e|zLzey’L]| 6G'C | oe'e | € | € |e'9S[0L) £X95X95
661 | 161 | occ | 8€G | 69V | 96 | 098 | Oov's | v8'L | 819 | 46} | Ste | 622 [vee|vee[r6c|co|erL] v’ [ Si'e [ € | € [8'es[sOlL EXPSXPS
€21 | v2) | 80c | ¥9v | 8G+ | 692 | 6vZ | vE'L | 29 | G€6 | 05'L | 96'L | 829 [veZ|vic[sLz|e6’t | e'L] 9€'C | 00’ | € | € [e1G[00} EXLGX 1S
80L | 8y | 28+ | 86¢€ | 4G+ | vbe | 8¥9 | Z2'h | 1St | 09 | ev'L | 82 | 68'¢ [eL'cleoz|oo'z|re'L[LeL]| ¥2'C | S8'C | € [ € |8'8¥| S6 EX6¥ X6V
G60 | cb'v | 29 | 8e€ | vt | 0ce | 266 | 12+ | 9¢L | €6'€ | o€t | 09 [ 20'¢ [20'z|z6'M[ese|vLL[9z' | 2’2 | 022 | € | € [e9p] 06 EXOPX9Y
280 | 90+ | 6v'h | v8Z | 9 | /64 | v2¥ | iy [ 22y | 2€€ | 62 | vp'L | 22% [16L[18'L[iv'2|so' L |12’ | 002 | 65T | € | € [8'ep| g8 EXYYXiY
120 | 660 | be+ | 262 | 62+ | G2+ | 00¥ | 80F | 80 | 822 | 22+ | 82t | 66 [|og8'i[oLL[gzz]esL]sL'L] 88" [ ov'Z [ € | € [E'iv] 08 EXLPX LY
190 | €60 | Gk} | g6+ | 22k | 66+ | ge€ | 10k | 660 | b€2 | GLL | €1'L | 862 [69°L[6S H[oLZlov L]oL L] 22" [ 622 [ € | € [8'8E[ SL EXB6EXBE
250 | 280 | 660 | 85+ | GFV | Get | 222 | 60 | €80 | 88°F | 80k | 660 | ov'c [8S'L[sv’L[e0c|LeTH][SO' [ SOt | ObZ [ € | € [8'9g] OL £X9EX9E
vwo | 080 | 680 | G2+ | 8Ot | ZL'L | 62z | 880 | 220 | €5+ | L0'L | 680 | 002 [¢v'v]ieL]16'L[8Z'L]|66'0] €6'L | G6'L [ € | € |8'ee| 69 EXVEXYE
N.E& (wo) m:.& A.Eu, (wo) ﬁ.E& A.Eov (wo) ﬁnEov ﬁ.E& (wo) PE& FE& (wo) [(wo) [(wo) [{wo) [(wo) | wy/by ANE& ) o) Kwow) Fuww) | (wie)x(wan)x(uiw)
&xr u |umyum|up 3 3IM r ] () £ [ Ar X (ww) xm | xr w | A CHESES ) 4 1 s q >H
K-x u-u 33 KK X=X uolnjoes

SIXE BUIpUaq aUj 10 saxe Jo aouejsiq wbiapa $5010 uo|suawiqy uopeubisaq

>M

VdOOVLIW NOWWVYd] NUOYdIVIVOdU IV AOWIVIVIXI IVIWOL/WIANV/ '3V HIV




1289 WJ3WL W1 NUDYAIYIVOU I¥Y AOWZYIV3XZ Z¥INOL =m<
IYdOOV.LI3N NUJE3 NU3N
hiabdduhis HINA@A3IIV
00°6° 41
VIN/WH H3Id¥J3 30xJ3v3 - H13V3N HIVIV3XI
v
SY3IMOL HO4 SONIMVYHA NOLLONH¥LSNOD 40 318Vl
AX 05} 3NIT NOISSINSNVHL
FA e o¢ sBuimeup jo JaquinN
qvv qry qry qry ¥61 v6L v6l vl a4 Ll 144" 44 ojeid sobueg
3% 3% £61 €61 tvl eVl POJ Bujpuncio
azy | aqzv azy azy Z61 Z61 Z61 Z6lk vl vl Zrl vl pienB Buiquijopuy
(34 W 161 161 Wl Wi Buing “jnsuj sedwn] J0j JebueH A
EQp e0Y 061 061 ovl ori $JOMO} UOISU] JO) YUl
e6e e6e 681 681 g6el | 49etl aJIM Pelys Jo uoisuadsng
I8¢ LE 1881 181 o8¢l | qiel 1039npuoy “yd jo uoisuadsng
PIZYEL | EZYEL | ZIRYEL | LIZYEL | VISYEL | CISVEL | ZISPEL | LISPEL WJ3WL Jemo] Jxa g [euLIOU JO) Sajeld
PISYEL | €/8PEL | 2/BYEL | L/BYEL | PILVEL | C/LVEL | ZILVEL | LILVEL | ¥IOVEL | S/9PEL | Z/SPEL | L/9VEL | WISIWL 18MO) pepuelxe 10j G v+ sbe |
[ Bog Bze 2T pze 298L | 9z8L | PiLL | Pz | e9€L | pzer | pizy | ezzi 10MO0) Papua)xa Joj sba-
yse yie pez PIzZ 268L | PI8BL | @9ZL | PLZL | Bsck | o1Ek | e9zk | Bizi JoM0) |euLiou Joj sba
PYE POt pPSZ 202 qv8L | e08L | QsZL | 20ZL | avEL | %0€L | Pszi | Dozi wed Jamo| Apog
8/ ¢81L | JI6LL e/ £CL | 9/ 624 yed seddn Apog
o¢e 262 PYZ P6L €8l pezL | przL | pesL | feer | uezL | uvZL | Bell wed saddn Apog
vZLSZ £9257 yZ1LSZ sBuimep jo Jequinu jeseus
174 vl ¥S ¥4 el {2° £S (74 (A% 4. | Zs 3dAl ¥3MOL
1INJ¥ID 3718N0A AAV3IH LIND¥HID ITONIS AAVIH L1IND¥ID FTONIS LHOIN AY0931VD 3NN
SHIMOL AX 051 HOd4 SONIMVYHA NOILONHYLISNOD 40 318V.L
IVdOOV.IIWN NUNAVYdI NOOVdIVIVOdU IV AONIVIVIXZ IVIWOL/ W3NV /'3'V HIV




