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| H=1000mm
| B= 900 mm

Fig. 1. Tower sub-structure.
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Diaphragm typc Buckling capacity ratio
Bending Torsion
None 1 l
1 1 1.001
la 2.264 1.815
2 1.822 1.817
2a 2.115 3.904
3 1444 1.575
3a 3.708 2.789
le 1.418 1.470
lac 3.141 4.103
2 4331 4.347
2ac 4456 4473
3ac 4.338 4.349
N —
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Dxctails of tcst program and results

Diag. Diaph. loadcasc Appiicd  Test bucking” Analyss Test P, Buckling mode EifPin
Rod Type load P e s

rc Strum Load P P, Analysis P, Test Analysis Test Anaiysis
{mm) (kN ¥ % 2 s 9

(x107%)  (&XN) (kN)

16.0 Nenc Bending 375 146 587 531 L1 1P-1 1P-1 Lo 1.00
16.0 1 Bending 5.75 331 - iP-1 IP-1 100 L0
16.0 ia Bending >13.5 - 1201 - op-2 IP-1 >235 226
16.0 Nonc Torsion 5.%0 - - 33 - 1P-1 1P-1 o0 Lo
16.0 1 Torsion 370 53 1P-1 1P-1 0.97 100
16.0 la Torsion >15.0 9. 70 = oP-2 1P-1 >254 182
103 Nonc Bending 178 51 0.85 i3] 105 1P-1 IP-1 Loo L0
103 lac Beading 452 178 291 i 089 OP-2/1P-2 P2 342 402
103 2 Bending 3.06 131 218 Iy 093 OpP-2/1P-2 p-2 236 2589
103 2 Bending 450 193 321 326 0.98 OP-2/1P-2 P2 378 402
103 2ac Bending 4353 199 33l ix Lo OP-2/1P-2 P2 389 405
10.3 3 Bending 4356 155 258 326 0.79 OP-2/1P-2 P2 joL 402
10.3 3a Bending 457 174 290 ix 0.88 OpP-2/1P-2 P2 4t 405
103 3ac Bending 480 172 287 32 0.88 OP-2/1P-2 P2 338 402
103 Nonc Torsica 283 53 0.88 081 1.09 1P-1 1P-1 0O 100
103 ia Torsion 531 157 262 326 0.80 OP-2/1P-2 P2 298 4m
103 lac Torsion 5.04 150 2.50° 3235 0.77 OP-2/1P-2 IP-2 288 401
10.3 2ac Torsion 5. 187 3l 328 0.96 OP-2/1P-2 -2 is3 4901
10.3 3 Torsion 5.05 158 263 326 081 OP-2/1P-2 P2 2% 402
103 3a Torsion 505 170 283 326 087 OP-2/1P-2 P2 ix 402
103 Jac Torsion 5.60 169 251 135 0.86 OP-2/1P-2 P2 39 401

* Tost buckling Joad P, is the smalicr buckling Soad of the two diagonal rods and & based on measured axial strains
® P/ P is the ratio of the buckling loads of diagonal rods with and without diaphragm braces

“ P s the apphod Joad at cach comer of the frame at the pomnt of buckling of diagonal rods

“ Diaphragm mcmber was deformed and hence did not adequatcly restram the diagonal compression member.
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Construction”, SPRINGER, 2003.
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Hold point

Responsible Party

Recommended Test

1. Assembly of loops (potentially with
connections/u-bends)

. 2. Arrival of loops on site

Loop manutacturer /
GSHP Contractor

GSHP Contractor /
Piling contractor

Type A - pressure test with
documentation

| Observation - no kinking or

damage to pipe

3. During installation within cage

l 4. Preconcreting of pile

Piling Contractor

Piling contractor

Observation - no kinking or
damage to pipe

| Bi—diréctional flow test and

Type B - pressure test

5. Immediately post concreting of pile

6. Pre-tnmfning of pile heads

Piling contractor
Piling contractor /
Groundworks Contractor

Type C - pressure test

| Bi-direcﬁbnal flow lest and

Type B pressure test

7. After trimming of pile heads pre

Groundworks Contractor

Dip test/Bi-directional flow test

connection into header arrangement | / GSHP Contractor and Type C pressure test /

8. Connection of thermal pile loops into | GSHP Contractor Modified test / Type 2 test ref.
zones WRe.

9. Connection of zones to plant room GSHP Contractor Final handover test
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Test pressure reached.
Valve closed.
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Logarithmic
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[2] Laloui, L., Nuth, M., & Vulliet, L. “Experimental and numerical investigations of the behaviour
of a heat exchanger pile” International Journal for Numerical and Analytical Methods in
Geomechanics, 30(8), 763-781, 2006.

[3] Di Donna, A., & Laloui, L. “Soil response under thermomechanical conditions imposed by energy
geostructures” Energy Geostructures: Innovation in Underground Engineering, 3-21, 2013.

[4] Loveridge, F. “The thermal performance of foundation piles used as heat exchangers in ground
energy systems” (Doctoral dissertation, University of Southampton), 2012.
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Analytical and Numerical Study on the Ultimate Bearing Capacity of
Energy Piles in Sandy Soils

Garakani A. A., Ph.D.1, Heidari B., BSc.2 and Jozani
M. S., BSc.

1Assistant Professor, Structural Research Department, Niroo Research Institute, P.O. Box 14665517, Tehran,
Iran; e-mail: aakbari@nri.ac.ir

2Graduate Geotechnical Eng. Student, Civil Engineering Group, Faculty of Engineering, University of Science
and Culture, P.O. Box 1461968151, Tehran, Iran; e-mail: b.heidari@stu.usc.ac.ir

3Graduate Geotechnical Eng. Student, Civil Engineering Group, Faculty of Engineering, University of Science
and Culture, P.O. Box 1461968151, Tehran, Iran; e-mail: s.mokhtari@stu.usc.ac.ir

ABSTRACT

Thermomechanical behavior of energy piles is of great interest to the researchers, these
days. In this paper, by considering different conditions for the mechanical behavior of the
surrounding soil, an analytical approach is presented to determine the ultimate bearing
capacity of the energy piles embedded in dry and saturated sandy soils under the application
of the mechanical loads and imposing heating and cooling to the soil-pile system. In addition
to analytical solution, a FEM software ABAQUS is implemented to simulate the bearing
capacity of the energy piles in 3D condition. Then by making comparison between the
analytical and numerical results, the functionality of the implemented approaches is
evaluated for estimating the ultimate bearing capacity of the energy piles. Results are
considered useful for engineering practical purposes as well as for the research works on
this subject.

Keywords: Energy Pile, analytical solution, numerical modeling, ultimate load capacity,
sand
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Load capacity of helical piles with different geometrical aspects in sandy
and clayey soils: A numerical study

Amir Akbari Garakani! and Jafar Maleki?

Lassistant Professor, Niroo Research Institute (NRI), Tehran, Iran, aakbari@nri.ac.ir
Master of Geotechnical Engineering, Sharif University of Technology, Tehran, Iran

ABSTRACT

In recent years, using helical piles as deep foundations for different types of structures has

been increased considerably. In this paper, by using a finite element software (ABAQUS),
the compressive and tensile load capacities of helical piles screwed in sandy and clayey soils
have been studied numerically and corresponding load-displacement curves are presented.
For this purpose, different geometrical aspects of the helical pile element (including the pile
length, the main shaft diameter, the helix diameter and the internal helix spacing) have been
taken into account for different soil properties conditions. In modeling efforts, a disturbed
zone around the pile element is also considered for better catching the effect of the soil
disturbance during pile installation procedure. Based on the obtained results, it is observed
that for both types of the studied soils, increasing the helix diameter leads to an increase in
load capacities. In addition, it is observed that by increasing the internal helix spacing up to
three times of the helix diameter, the ultimate load capacities were increased and then
remained almost unchanged. Similar trend was obtained from parametric study on the main
shaft diameter. However, increasing the pile length was shown to have consistent increasing
effect on the ultimate load capacities.
In this paper, to verify the obtained results, some experimental records are also considered
and compared statistically with corresponding load capacities from numerical simulations.
Comparisons show very good agreement between the numerical results, the experimental
records and analytical solutions.

Keywords: Helical pile, numerical study, geometrical parameters, sand, clay,
experimental verification
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Design of composite cross arm based on the experimental results obtained
from the 5% lower exclusion limit

1*Zekavati, A., 2Sharafi, M. and 3Saeedi A.

INiroo Research institute, Dadman, Tehran, Iran, Azekavati@nri.ac.ir
2MSc
3PhD

ABSTRACT

Composite cross arms, with their light weight, long service life and ease of installation,
can be utilized in high voltage power transmission lines. In the present paper, mechanical
tests were performed on the glass/polyester pultruded composites in order to determine the
material properties of the composites. For each mechanical property, a number of 12
specimens were subjected to mechanical tests and the results were obtained based on the 5%
lower exclusion limit (LEL). Design process of the cross arm was performed according to
the available pultruded profiles within the country. A finite element analysis is conducted
based on the obtained material properties, to examine the designed cross arms against the
applied loading conditions. The finite element results approved the capability of the designed
composite cross arm for utilizing in high voltage power transmission lines.

Keywords: Composite cross arm, Pultruded profile, Experimental tests, Finite element
method.
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Calibration of Safety Factor for Micropile in Transmission tower
Foundations Based on Relative Reliability Approach

Mohammad-Ali Jafarit, Ali-Asghar Zekavati?

1 Ph.D, Assistant Professor, Structural Department of Transmission Research Center, Niroo Research Institute
(NRI), Tehran, Iran, mjafari@nri.ac.ir

2 MSc, Research Assistant, Structural Department of Transmission Research Center, Niroo Research Institute
(NRI), Tehran, Iran

ABSTRACT

This paper determines the design safety factor of micropiles utilized in the foundation of
electric power transmission towers against the geotechnical failure due to the compressive
force (failure of micropile-soil cohesion) by using the relative reliability approach. On the
basis of this approach, the design processes are conducted in a way so that the reliability of
foundation would be greater than that of tower. In other words, the failure of tower structure
should occur prior to that of foundation. In order to calculate the safety factors in terms of
specific reliability level of foundation with respect to tower, reliability analyses were adopted
using “Monte Carlo Sampling" method. Furthermore, the strength statistical characteristics
of transmission towers and micropiles have been extracted based on the reports of previous
tests. The results of which reveal that, considering the target value of Relative Reliability
Factor (RRF)- the ratio between failure probabilities of tower to foundation- as 12, the values
of safety factors attained in the current research are equal to 2.0 and 2.20 respectively for
lattice and pole transmission towers. It should be remarked that these safety factors are only
valid in cases of micropile design in dense sandy (SP-SM, SP&GW-GM) and clay-silt (SC,
SM&SC-SM) sails.

Keywords: Safety factor, relative reliability, transmission line, micropile, geotechnical
design

\Al



=

= ‘A

dﬁWdhe}b d..’.’.&}ﬁ o;ﬁﬁ.ﬂﬁﬁéhﬂ.ﬁjﬁ

\“*/\ )LGJ. g? OJL«:‘ ‘f)\-@?: JLA

e 5 950 o8ia g5 ol SlaeSsp 3 0 S p e sliael slags,Kan I glasd (s opl )
N Il gl 53 68 plae)s 5 8 o laesle ams o5 S )3 plasil dl- )3 glae)s » ons s
Bloders 2l o o5 &1 5 0 S5 L 035 sanass aaS 5 45 S 515 gl 3,590 Wl oslis

Ksd o bl oy S s Slay e caslsl 5

‘9};5 em}}: ‘5JL? 6\#033;3:): éﬁw‘sthej‘w: 03; 6L~49| ‘_g)&uh

IS Cadww . _ X
. S0 s>19 Toblelsy Olge 095 Slacl
©39%
. . ) Lo e e
& o 6)jl.2.9c,u)l~: dﬁWGL&er@W&\:M
)58
D5 G G m b | g Sles e a5 ol g (5 i O 5T s
e ) _ A ) eyl yo
SBL 2 S sl s J S W):a:u;.ulaj‘,ﬁ;;)‘,;‘t{pw@:gdhwb _
i i $iss
Oy Cxp O p
31l (g0 503T plowil 5 Sl o 1 b (e Sl
' ) 35 JUl S (25 50alS” 0Tl S 505 65
ajjj.;ﬁ-b JW‘MQ)L&A _
a5 boylde 53 (55T Syl YF LYY Sl
5 a4 S Ol 4
Fraf obale it
O 55 55l (sla o8 51kl &= b oy 55 5 4y
L G s anes S ' I3
ol S5 Sl ann s S ookl (Sl s > Kot gy 5 5 513 5 021
LS‘:"A)JE ‘_;A.:.Z)P (6‘)‘@‘}&&&&5}}30@)}.9)
. lagosls oy Sl - b C@;\uuuwyﬂ,tﬁufl}@;um;wx Sl S5
SIE T . . g . c
A &SNS Sl g SlmCrmssb el Praridsh | G856,
) N ) ' w,:"&%cke\)ui‘jdsﬁb.uua,.\: Q\.«La:w.l..q.n
0395 pde dm‘d.wv.?s’a)lxﬁ @ . = . %
38 QU s 53 (IS 5 Ol ani (55518 J& esl5ls,

\Al




éﬁW6u°}Lﬂ oj;w‘a-uaﬁﬁéu)yujuojjﬁ:

By Cmine seile cipgh 09 S gl slasiy

by heyd |
e &b et e R fat
bbb Sty | JET &6 | ol9p pow 0395 Ol
)
AA 31s & >
oS el S | 0gesT 5 1l (SO (b B Els s
avy \YAA/0/) V\YAV/Y /N _
o331 s (eli L G, crn glasjle bngq.F Eyws
WA WAANY | TS YN B _
$ins Skl 56 ol ge are g 5 (5,8,
e dame S5 | e Ol bl gluls (o5 aly Al s
VA/+ 0 WANE/YD | VAN | aowo (gjanr | sla bl ks gy 5 B p oo b oS o 5 9
S 048 e 53 T aaiis
e Ol ble Slulis (63 )y A gl
Y10 WAMYAYY [ AFas/ /Yy Gl byl (s g 5 By Catoo b Lo e e
S)eR) _
)J:Scla.a,; g ain
Olakor oige | 5 laojlo (5lupslan 5 Sb550 63 yal) v (95
Ve/ob AARYYARVA \Y4%/2/3
JLE; oslila, Lglaj) Q\J]aBu FISE LSJ{ Cxno Ol ugaed

WAA Jl Il 53 3 Cano lrojlu cin g 09,5 odd oy gua slae)y p

iy g F b | ST 6 L S, 03595 poh 0394 Ulge

s 37 R 05T 5 il (b
¥44/0/) \YFAA//) g Cosle | (65058 03T S | Cmis O3lbue > oslinul ) glaie 4 0 43

o

ST el 5SS )
\Y44/8/\ \FAA/5/) A8 gl 5 Sl Ol b3 Sas 2 e
T "SJ?
< . .
@5 5 Jasl s slee L
2l oy A g (65l i 6 S5 5L
g Coglaa A <, OBy ERCLE ol S5k
VWAA/N Y/ FAA/Y/ ; S
/NY/ /Y/ . . . Lows (G oo
S Sl ) oly a1l 5 SV 55 s o Sl
’ A
¢ o : Sl .
(5 Crto glo ol b OT j2als sla
—

Vo



= ‘A

dﬁW&he}b ‘;.3.&3}1 o;ﬁﬁ.ﬂﬁﬁéhﬂ.ﬁjﬁ

\“*/\ )LGJ. g? OJL«:‘ 4?)\-6?: JLA

Oy Cmwo slasjlu R 95 53;‘;4&56‘5&)_,::»

o Oyl 31 06 8 p e oL G291l 9 eKusy byl

lgre>S ) e ldal

Sladis ann s 5 (3 B QLT G ol 5o 355 palse
Gl 36 350 DMl 655758 5 a5 Sl glaylpl ¢ 5L,
gl plp 03 5 Cato laojle Tl 5 S,y (A5 b5
D e T | R g R T
o Aelin 5039 = as laojle s Shee Ol (sl o3linl 3) 50 (gl oL
SIS 5 6ol 0 0SSl 53 ke Sl paas ¢l 5
i D e p) 3 IS 3Ky b e Wt 5 LaojL
w9 daowe Ol bl Sluls glaojs jo Sty sl
SVl gladue anw 5 T s g5 0k sl GVl glade

o 5,55 G i (gloo jl 6y 5 5 Ol S L5l o

Zu.a..aéé')}m_,i)'

slobly oty o o SlbBa oL

)}&'Sé&n)b\.é_»]‘w

417:0 DL Laaslolu 9 Uha)l.w ‘5:“).5- 6\.&-\AT - dlﬁ))‘

n

&m&‘)ﬁl&uﬁ‘ﬁjbéﬁu«pbﬁysbajb
955855 A 53 Jases D bliee 6y L5

j"‘j’ BE) ‘_BJI e LsuBJL-N 6))-‘-&.)[: g_S’L.’.JJ‘

i G o Sl 53 5T b5 Sladie anu 5 s Sl bl
Ol blre plp 38 G p Cxo Soil Jogd BB iy cpund
ZM}WJ\M\ :MJ}NJ{‘).

CM&L&@)L&OM%J{J&@Q‘*%Q&)&}M}‘&
5, Sles" Colual okiST b 45T Slbejle Citle 5 b gl By
eY il M lin (65T b 5 s BB Olabl S e iy
O bl ol 5 6 s bao Sl ol (61 J b BB &Ky O jen ol
ol 53 5 IS 5 615 0 e Tl 053 A 3 e Ly ke
Olje 5 o Sl 50T 5 .23l Cas oldal OT 4 Ol giluy
Joies Sla ol 5 5 O blies S gead Ol e (e OT 51 50 Sla gl >
Ay S I il 5 2wV skl & a5 b (5,5 e

il oy sl e 3 90 Colin i 8 8 5 JIA

U JB oSy s Sb iy 5 655 Sle sl

d‘,'v Cxp 6b4jL~ BE)

SSE 4 B3y o ol S 58 b S s
Calibes Ol bolos

\i4




éﬁW6u°}Lﬁ oj;w&aﬁd'éu)yujuojjﬁ:

S Cxo S 05l 50 Waligh 9 (85 D el § el drwgd § (5 WIS

era>S ) s ldal

3lyn 5K a5 g (B s LS (panads el 3,80,
oalaal b Al oo B 5 Cones Dl g 5 Lol 53 s 98 Ol s 5 ellias
by ek gn pllas daly 5 5elS pll alaz 51 o i 3lge 5 lags 5l )
baojlo dayl 5 55 Shas 3 5 g 3 015 o0 85555 50 31 (6,5,
€551 (Bliabol Cblb ¢ gl 23] imman 5 B Cris Sl g
03,57 el 5 Sl bl | L;;u&ﬁ)u:.mtf,wﬁd,bjctp
et 3 e 5 03k 3Ll 5 IS e 4 bgy e slaay s

25 BT Sl (5l 5 gl & Be 4 padeis SLB

6wr.':' D )

o slaojle )3 op 5 Ol 5 pllan SIS @
OTL Lo o gl pl ane s 5 G

Seslaal b Gy Cae laosle ;)§L..p Segr @
38555

LGy Cxo Y 5 o sl >)§L.,; Segs  ©®

o5 Sl 6 S

}dx,f)lgil{djgial.adhejb >)§Lo& EYWIE |

_L.M}Aéhawf

(S 93 Dl olee XCuy ) bl (Sl Il &1 9 8 9 o SO (g8 S OgmlNigd 1 b

gﬂ.ﬂ;ﬁ BE oldal

gy A2 paads sma pl 3 s Gl Sy el
Osplligp giml 53,8 oS3 a5 3550 B 4Ky fns Sl bloe
o3liiul ummed 3 ghue gy Ol ble ol ol 53 B Cate slasjle
WSS 35 mobige ualie p (50) (Slojlor ok (5o O gl b 151 )
ol 613 S5y K5 513 55 or anlllas (Goas 5 o (sl g ¢l ile
@S o5 liddes Slas il 5l eslizel 4 4§ amai e

Al (8551 Sl 5 Gons Lo S a5, A5le)

I&w;}'}}mﬂj

Sy S Gledsy 5 WKaly Sl 5 axwy @
25585 A 5 SUSS 55 Ol bl

QL:—a.b‘ &:«:LG (SL“‘" » é}v Cxe 6[.&5)\-»4

Sl s b s p g llpl s by annys @
QL-:AJﬂ‘ \:».:LYL; 6[..& 2 (_BJJ. Cxe &L&a‘}lﬂu g_)_}:w‘ubﬁ
sy 9

Gy Lm0l 3 o 5 SO gl b 5,5 K @

béfWLtha)Lﬂ 6\.&0}:.01‘-\:}9 ‘;-‘j]o} g_s"li)J‘ [ ]
35055 5 s St piin S S oa
S sl

v




g éﬁw‘shajbﬂjkojﬁwﬂﬁﬁéuﬂﬂjﬁ

. b

YA Sl F opled ooyl Jl

R Sloils ey g slizl (6 W Ik § 8 p Cxo Sl dug 14

era>S ) s ldal

3 Shas caig (b Gy o sl o5l s el Sle g 50 51 S
3 ny e sl Sl esliil y ame Sl bls 55 il
Sty Sl oMo & o 4 il o LOT £ b 55 63,0
5 0laebl bl Rl 4 aie (6515 0 g Lo L Gl 5 L
t 5 (36 al podle 5 gmn pl 5335 8 5 (6l (635 A
(B o Gl o3l (35 Jame Dl ble S5 28 led )
ol slas, Ikl 2l 5 o298 5 (b or g sl 6 S,

.;ﬁgd@;éﬂw

leRRS s p )

Sy A Gledgy 5 bSal, w5 aneyg @
055 G 8 53 ame Sl bl

515 b (5L slaslilanl 2ol 5 pgls @
uw‘ \“_«:LB 6[...& By gjj Cxue 6‘.&6)&

il 9 b g3 psslaslpl g la fgyannys @
Sy 5 Olabl Sl Gl 5 G 3 Crio Slae sl

2> g Slosl glap b ba el el S .

é}! [T SZ) ‘_;Lba)'l.w

&AKJMliddeuojL»fljb)&lij)| °
S G313, 05 5 ams a5 e 31

Sy 40 Jgd R <) 151 4 & 0 cxvo Soil oilodl o (yms

W’J BE oldal

3 s 4 agane O Sanio 5 ndlien Sl SN ales bl b )
Conds 5 me L) come a5 GRL L b e slag,sle
sk 03 g go Dl gos SRIHN 0K () Sale o 5 60 Shes
Oliobl CobB nl o pios G Crio 53 ae il 3l 4Dl oy o
STl 535 5 n i 5 €3 o faST L el Dlibeaie g ST 2k i) 50
Sl oy Jools 058 U Ol pgas Olabl B 5 iS5 Slabl
5 OLBL AST oojlbbel ihe oley Sa0p 68 S Jlesl
Jypam pdo latas 2 5 3,1kl 7 glaw i il 2 695 2 D13 20 42
O1ls o g (o wlio 3508 ol 53 5 Sl sl Sb 50T
o i 5 5 5 G A MK 5 D s (el g

3l o OLLS 1y B Cats (Sl 3L 0biledly

P Y )

O p Cane slaojle Cudlw il @

3 s Sloo s 0ladly jus LS @

VA




éﬁW6u°}Lﬁ oj;w&aﬁd'éu)yujuojjﬁ:

Gy oo Sojl Sl § Oyl (Sl Cutns 8

era>S ) s ldal IRy e )

X ) CakS e 3 J ST oo ylilinl op s 5 Suil @
ﬂ@MQ)%)dﬂW6uajb¢d-b%fjlbtﬁ.]olo)l}m
_ By S slaojle gl o 5 oyl 5 ol
sl ades jldal g Cole 69l anwy Bk 55 OT (6l I
Jj.’..fél.b:ﬂ&t‘w‘ d‘i-"'\:jkff)b lea Q{‘): (RUG| 03 g uliLAJ&JK Lngg‘}L,,u (5‘}" BE) d'-'-f ‘_g\.m)‘j‘ E) Lbuij) A g5 L
slajipl 5 lghgy anm s 5 8 Caio ol Ctle CiS ends Gy Cxip

2yl 13 ke OT oyl 51 53 op s

S 400 Olwob! Cubil i Cg G Cxo SO yos Sy po

Z&A}'JJWJ\M\ QPEIEE SO

Sldde anwg 5 5 uls CluSTT g pl 5o kS 5540 C_,..p_,.e
Sl 3L 3500 AN (655735 5 o 5 Slvbe Lyl (Sl
BE o) ‘“‘): 3PN 9) .L.."~Lv éWdlﬁaJLN s'_..‘:‘”w\.n
= GK ji. S 7 . o pebe LglAMb}L.ﬁ) a}.'\:}l.&)&hb Axw g L
Sl o Co e sbaoj o 5o Sl Gl dlb (o 5 O s .
By Crer y3 Ol pu
sl r Ol ol U551 (511 Yz (Sladite A g5 ¢ Comins
)b)é‘yb‘dli))‘d‘ju&obw;ﬁm;‘ééw‘qgﬁij }C)‘M C.J”,L.u U‘i}" 6“)‘}“5“‘}3}) W}; L
LY wﬂhﬁ k;7YL«:.‘.>| sl -X3) O.]_‘ BE) ML@ éﬁ Cxae slas e d){ Cxo slao e LSJ‘J'GQ
Jolse SLulis b 358 o 0315 S dlne 3 35 50 (5la e 51 &5 a
> - ST 2ol L wby sla,Saly 5 b by sany  ®
DMLl & a5 b a2 OIS BG5S e 5 jes 5 SIS 56 S C - g
P _ By Cxir (Sl 53 5 >
C.»;a-‘)j s”JJL rLﬁJ ‘.: c-»URZQL{J.«& O“}:a LR 5‘.&&‘)&} ngl.»\ % 4
Glie 53,8 o515 o3l 5y em slazel Sl Sl 3l eslizal 5 5 sS
Sndyplezel mlau (235 dal 15 s S Sl sla, Sl 4l
S 3 535S a3 mtl Glasle 5 Gl K3 Sole 4 b 5 Doda
Flas 4 a5 b5 0T (slarl 5 golasl gatulu 4 a5 L 5 s

55 i o 9335 st 55

\A



=

< A
i %

éﬁw‘suojb ‘;J.A}ﬁ e};wanaﬁd‘_gub‘.ﬁjﬁ

\“*A JLGJ. c? OJL«:‘ ‘fJLG,"' dl.w

‘V\JL@.}J‘\V bu—.wﬂj).) éﬁﬁMd\AojL‘» ‘_;.’C.hj}l 03;‘;..“560“::

oLy | yol> o1 Sl

W (slaes o ym (gmr03,8 (ouilen andr
oslwoy S b3 o3luog S Lacl Sl ey ol b mlize (63lgitey (laomins AV/\ e/ F
LBJ.!CM
_ S0 panm 5SS wesl il Ss QliGT)ﬂVJﬁﬂj@lp@gi?apﬁhl{pw
ajan};J:sb ) _ . A\7ARVEL ¢
SIS kg (655355 S5 06, S| (Sl 2eud 275 5 (Ghamwe Ol S5
_ S0 1S sl el s
ajbay;jé: ) X ‘55‘;."@-&‘;30}:—«-_-«54& L\7ARVAR
SV 551 6,81 ;55 B el
» Jf ' J:f.sc‘_;)').sﬁj:f:uﬂjslail?;f: ‘WML’)\}&!}&U@}&J:@f&.\J\ﬁW NN
SRPTY-gf 8 . . . ~
SIS edigs (6 jan S0 ,S e Cia Ol
28 ol 555 Obila! 875l oo Lasl _
°jL"'°.5;L5j,'“‘)L5‘)):‘“"‘“l?C}:S)‘ AA\VARVA§4
_ S5m0 ST esly el 2SS
ajan};J:éb 65J3|c.'ba5}_ﬁ:up}.a:'-)34§‘)|dﬂlq- av/\Y /Y
sleo—w.x.ycd_nf‘
_ WLl S5 coslj Jail Ss
ojbo};j‘é: i ) ‘\AdLﬂMd\AJ}»gﬁ}&):w C\7ARVAY
SIS kg
(slodkn 275 cosl ail- S5 : ;
_ _ _ ‘{dﬁw‘_;ue‘}baﬁw:xe:ejjﬁﬁox«?af
ojlwog S s o A S S _ S\ZARVA
_ Sl $b sl gs a5 9 (6,8 8 4 glulis
Lg)'ﬁ;j:f:/u.?;lfawxy
il o S s o5le oy £ Las! sn s g Py 3 0s S (il er e | gy
038 sl
AT e e DGl 0555 265 Jle (B 0 gomaS” 1 5 e
(Ghams wkign ca:bdlwﬁ ot _
SllY b ' S syl LT plosil 5 Sl o b (i A/ YV
N szu,'--’:;)‘éjtféuﬂw "o T g
BEIRWE) S8 T S w5 se
a)'L.»a}Jf‘;éb ejba}jfw‘ "°}Jfr|°x§|c-"‘”'>)'>6u°5}‘ﬂ,g5“’)j{" C}“}‘L“"“J" AN/ Y/ A
S5 i 55 ol el S5 5o 7 IV Jlr (B oS OIS ek
oy & 2 S diee o . " Sl B slesls T85! Sleres”
oilwoy S s er) ’JW“-‘?"‘JW‘&S}S‘ . - e AN/ Y/YA
&SN S/
—




