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The ACI Iran Chapter & Concrete Research & Education Center (ConREC) will host the very
First 3D Concrete Printing Student Competition 2025: Conception, Design and 3D-printing of
a Cement-Based Structural Element.

This is a unique opportunity for undergraduate, MSc, and PhD students to take part in the competition.
» Explore additive manufacturing in structural concrete

» Compete Nationally in innovation, efficiency, and creativity
» Test your design live at Concrete Research & Education Center (ConREC) Laboratory

» Recognition in the ACI Iran Chapter community

1. OBJECTIVES AND PRIZES
1.1 Objectives

The National 3D Printed Concrete Competition (3DPCC) aims to enhance the specialized
knowledge and practical skills of students and researchers in the field of advanced concrete
technologies and digital construction.

This event provides a scientific, educational, and competitive platform through which students can
become familiar with the fundamental concepts of 3D concrete printing, printable concrete mix
design, and the practical operation of concrete printing machines.

During the competition, teams are required to print a concrete element with specified dimensions,
thereby demonstrating their ability to integrate material science, construction technology, and
process control in 3D concrete printing.

The competition is organized by the Concrete Research & Education Center (ConREC) and the
ACI Iran Chapter Student Competition Committee.

The ultimate objective of the competition is to cultivate a new generation of engineers proficient
in advanced construction technologies, foster research-driven innovation among students, and
contribute to the nationwide advancement of 3D concrete printing science and practice.

1.2 Prizes

The evaluation of teams will be based on the overall quality of their 3D printed element, the
strength and surface performance of the printed concrete, the technical quality of the submitted
proposal and online presentation, and the team’s ability to respond to the judges’ questions during
the interview session.

Teams achieving the highest combined scores will be ranked as First, Second, and Third Place
Winners. Each winning team will receive an official certificate of recognition, be featured in the
Concrete Research & Education Center’s newsletter, and be recognized on the official website of
the ACI Iran Chapter (www.aciiranchapter.orq) .
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2 RULES

2.1 Eligibility

1. Each team must consist of students officially enrolled in a recognized university or
research institute at the undergraduate or graduate level (Bachelor’s, Master’s, or Ph.D.) at
the time of the competition.

2. All team members must be from the same university or institution. Inter-university teams
are not permitted.

3. Each team shall include a minimum of two (2) and a maximum of five (5) student
members.

4. Each team must have one faculty advisor, who will supervise the technical content of the
proposal, verify the accuracy of mix designs, and ensure that the team complies with the
rules and regulations of the competition.

5. The team’s faculty advisor may provide general guidance and mentorship but shall not be
directly involved in the design, testing, or preparation of materials and printed elements.

6. Because the competition includes an online interview and presentation, all team
members are required to attend the scheduled virtual defense session and respond to the
judges’ questions within the allocated time.

7. Registration dates and submission deadlines are provided at the end of these rules. Teams
will receive official confirmation of registration from the Competition Secretariat of the
National 3D Printed Concrete Competition (3DPCC) and must ensure that all required
documents are submitted on time.

8. The Persian translation of the eligibility rules is attached to this document as Attachment A.

2.2 Materials

a. The printed concrete mixtures shall employ cementitious materials as the primary binder, in
accordance with the definition provided in Section 2b of this document.

Chemical admixtures, complying with the requirements of ASTM C494 or ASTM C1017, may
be used to achieve the desired workability, setting time, or rheological properties necessary for 3D
printing performance.

b. The cementitious materials shall include Portland cement conforming to ASTM C150,
blended cements meeting ASTM C595 or ASTM C1157, and expansive cement in accordance
with ASTM C845.

Supplementary cementitious materials (SCMs) such as fly ash and natural pozzolans
conforming to ASTM C618, silica fume conforming to ASTM C1240, and slag cement
conforming to ASTM C989 may also be used.

c. Supplementary cementitious materials (SCMs) including fly ash, silica fume, and/or slag
cement may be incorporated into the concrete mixtures; however, they shall be used as separate
constituents and not as blended products with Portland cement.



d. Epoxy-based resins are strictly prohibited.

Acceptable polymeric modifiers include latexes and redispersible powders based on SBR
(styrene—butadiene rubber), Acrylics, PVA, PVE, or other similar cement-compatible
polymer systems.

Cellulose ethers and PCE-based admixtures are permitted for rheology control.

The use of any other polymer system must be justified in the proposal with appropriate references
and technical reasoning.

e. Fibers may be incorporated into the proposed printable concrete mixtures to enhance
performance.

Permitted fibers include polypropylene, polyvinyl alcohol (PVA) and alkali-resistant glass
fibers, provided that their maximum length and dosage are compatible with extrusion-based 3D
printing (maximum fiber length: 12 mm; recommended dosage: < 2% by volume).

The use of metallic fibers (e.g., steel fibers), asbestos, and plastic fibers is strictly prohibited.
Any fiber addition must be clearly justified in the proposal, including the rationale, dosage, and
expected influence on both the fresh and hardened properties of the mix.

f. The maximum aggregate size for the printable concrete mixtures used in this competition shall
be limited to material passing the No. 8 sieve (2.36 mm).

g. Any type of non-metallic aggregate may be used in the mix.
h. Geopolymers, ceramics or other material are not permitted.

I. The incorporation of any colorant or pigment in the concrete mixture is strictly prohibited.
All printed mixes must retain their natural cementitious color.

2.3 Proposal Structure
The proposal shall include the following sections:
2.3.1 Title Page
« Title: Proposal for the National 3D Printed Concrete Competition (3DPCC)
o Team name and list of members, along with their university or academic institution
o Email address and phone number of the team representative
o Name of the faculty advisor

2.3.2 Abstract (Maximum 300 words)
e A general statement of the project’s objective, the proposed materials, and the expected
innovation of the design.

2.3.3 Introduction and Problem Statement (1-2 pages)
o Explanation of the importance of 3D concrete printing in the construction industry
« Identification of major technical challenges (printability, rheology, mechanical strength,
durability, etc.)
« Statement of the team’s motivation and objectives in developing the proposed design

2.3.4 Literature Review (2-3 pages)
« Review of relevant international studies and projects related to 3D printed concrete
e Analysis of the strengths and weaknesses of prior works
o Definition of the team’s research position and approach compared to existing studies



2.3.5 Research Objectives and Innovation
« Specification of the primary objectives (e.g., achieving a printable, dimensionally stable
concrete mix)
« Description of the innovative aspects and differentiation from prior research or
conventional mix designs

2.3.6 Research Methodology and Proposed Concrete Mix Design

« Presentation of the proposed concrete mix table, including both weight- and
percentage-based proportions

« Description of materials and their specifications (cement, pozzolanic materials,
approved fibers, fine aggregates < 2.36 mm, water, and admixtures)

« Scientific justification for the selected mix proportions

o Description of the mixing process and sequence

« Discussion of rheological parameters (slump, flow, viscosity) and their relevance to
printability

2.3.7 Evaluation Method and Performance Criteria
« Prediction of concrete behavior during the printing process
o Expected compressive strength of 10x10x10 cm cube specimens
o Expected flexural strength of beam specimens (dimensions as specified in the competition
guidelines)
o Assessment of interlayer bonding and surface quality
« ldentification of potential challenges and the team’s proposed solutions

2.3.8 References
Citations of research papers, standards, codes, and scientific references, including relevant
ACI and ASTM documents.

2.3.9 Appendices
Images of the proposed raw materials and results of preliminary experiments, if available.



2.4 Proposal Evaluation

All submitted proposals will be reviewed by the Jury Committee of the National 3D Printed
Concrete Competition. Each proposal will be evaluated and scored based on the following
criteria, for a total of 70 points allocated to the written report and 30 points to the online
presentation and Q&A.

Table 1: Report evaluation

Formatting 2
Cover page 1
Abstract 3
Introduction 7
Literature Review 4
Objectives & Innovation of the 7
Research

Research Method and Proposed 14
Concrete Mix Design

Evaluation Method and Performance 10
Conclusions 14
References and Sources 4
Appendices 4

2.5 Proposal Defense (Online Interview)

To ensure a comprehensive evaluation of each team’s scientific and technical capabilities, all
participating teams are required to defend their proposal in an online interview session before
the jury committee.

o Each team will be given a maximum of 15 minutes for the defense session.

e The team shall deliver a 10-minute presentation followed by 5 minutes of questions and
answers from the judges.

e The interview will be conducted online, and the presence of all team members is
mandatory.

e The jury will assign scores based on the following criteria:

o Technical and scientific mastery of the team members regarding the content of
the proposal

o Clarity and effectiveness of presentation and communication



o Logic and technical accuracy of the responses provided to the judges’ questions
The overall proposal score will be distributed as follows:
e 70% based on the written proposal quality

o 30% based on the online defense and Q&A session

The top six teams achieving the highest total scores will qualify for the next stage of the
competition (the practical 3D printing phase).

2.6 Concrete Printing Phase
Team Attendance

Prior to the competition day, all teams are required to attend a mandatory orientation session at
the 3D Concrete Printing Center of the Concrete Research & Education Center (ConREC)
to become familiar with the printer, procedures, and safety regulations.

Attendance of at least one member from each team is mandatory.

Material Delivery

o All materials, including cement, sand, pozzolanic materials, fibers, and chemical
admixtures, must be delivered separately and clearly labeled with their name, type, and
weight.

o Pre-mixed materials will not be accepted under any circumstances.

Required Concrete Volume
o Printer hopper capacity: 28 liters.

o Each printed element (column) will be produced using a single 28-liter batch of
printable concrete.

« Inthe event of an unsuccessful print, the team must have sufficient additional materials
prepared to produce one more 28-liter batch for a second printing attempt.

« In addition, each team must prepare materials for casting three cube specimens (=3 liters)
and two beam specimens (<10 liters), as well as an additional 10% of total materials as
a contingency allowance.

In total, each team must supply enough materials to produce a minimum of 75 liters
(approximately 165 kilograms) of fresh concrete, assuming a concrete density of 2200 kg/mg3.



Mix Adjustment

If the printed mix demonstrates unsatisfactory printability, the jury may allow the team to
modify the mixture once by adding chemical admixtures to improve performance, after which
printing may resume.

Safety Requirements

All individuals present in the laboratory are required to wear protective clothing, including lab
coats or coveralls, gloves, and safety goggles throughout the session.

Time Allocation

Each team will be allotted a total of three (3) hours, including mixing, printing, cleaning, and
site handover.

2.7 Geometry and Printing of the Concrete Element (column):

The printed element shall be a square column with dimensions of 25 x 25 cm, consisting
of five (5) layers along the Z-axis.

Each layer shall have a thickness of 3 to 4 cm (x5 mm tolerance).

The printing operation will be conducted by the official operator from the Jury
Committee.

In the event of printing difficulties, each team will be granted a maximum of two printing
attempts (2 x 28 liters).

2.8 Sampling and Testing

From the fresh concrete, three cube specimens (10x10x10 cm) and two beam specimens
(10x10%50 cm) shall be prepared.

The compressive strength test of the cube specimens shall be conducted seven (7) days
after casting, in the presence of a team representative, in accordance with ASTM C39 or
BS EN 12390-3. The final compressive strength shall be the actual measured strength of
the cube specimens at failure, and no conversion factors shall be applied.

The flexural strength test of the beam specimens shall also be performed after seven (7)
days, following the ASTM C293 or INSO 17731 (single-point loading) standard
procedure.

2.9 Curing and Age of Specimens

After printing and casting, all specimens shall be cured according to standard
laboratory practices to ensure consistent and comparable test results.

The printed element (column) shall not be subjected to water curing; it shall remain in
ambient laboratory conditions and be covered with plastic sheets to prevent rapid
moisture loss.



The cube and beam specimens, however, shall be cured by immersion in water in
accordance with ACI curing procedures to maintain full hydration.

The curing period and testing age for both compressive and flexural strength tests shall
be seven (7) days after casting.

3. Scoring

The total score for the Practical Stage is 100 points, distributed as follows:

Visual Quality: 70 points

Mechanical Properties: 30 points

Visual Evaluation (70 points)

The printed element will be evaluated based on the following criteria:

Note

Uniformity and overlap of printed layers

Interlayer bonding quality

Layer stability and absence of collapse or deformation
Homogeneity of concrete and absence of cracks or voids
Dimensional accuracy and consistency of layer thickness

. In the event of complete collapse of the printed element, the mechanical evaluation will

not be conducted, and no mechanical score will be assigned.

Table 3-A — Visual Evaluation (70 points)

| Evaluation Criteria IPoints|
Uniformity and overlap of printed layers | 15
lInterlayer bonding quality | 15

[Homogeneity of concrete and absence of cracks or voids | 10
IDimensional accuracy and consistency of layer thickness| 15
\Total (Visual Evaluation) H 70

|
|
|Layer stability and absence of collapse or deformation || 15 |
|
|
|




Table 3-B — Mechanical Evaluation (30 points)

| Evaluation Criteria |Points|
ICompressive strength of cube specimens| 15 |
[Flexural strength of beam specimens || 15 |
Total (Mechanical Evaluation) | 30 |

3.1 Mechanical Scoring Formulas

The Mechanical Evaluation (30 points) consists of two parts:
o Compressive Strength (15 points)
e Flexural Strength (15 points)

The following equations shall be used to calculate the score for each test.

(a) Compressive Strength Scoring (15 points)

Compressive Strength (MPa) Points
1:=35 15
20</.<35 15 x (fr —20)
15.0
£<20 0

(b) Flexural Strength Scoring (15 points)

Flexural Strength (MPa) Points
/=40 15
3.0<f,<4.0 15 x Ur =30)
3.0
£.<3.0 0

4. Judging
e The judges will be appointed by ACI Iran Chapter Student Competition Committee
e Judges may be different for each testing category.

e The judges will make the final determination on compliance with the rules and
penalties for rules violations. Disqualified entries shall not be included in the
scoring or considered for awards. All penalties will be explained fully to the teams.

e The decision of the judges will be final, and appeals will not be considered.
Suggestions for improvement may be submitted to the ACI Iran Chapter.

e The official and governing version of this document is the English version. The
Persian translation is provided solely to assist participants in understanding the
rules.



5. Registration and Material Submission

Registration is mandatory for all participating teams. Teams must register through the
competition webpage on the ACI Iran Chapter website by 5:00 p.m. on 6 December 2025.
Registration confirmation will be sent via email.

The electronic proposal must also be submitted no later than 5:00 p.m. on 6 December 2025
through the official submission link provided on the competition webpage. Teams will receive an
email confirming successful submission. Failure to receive confirmation indicates that the
submission was not completed.

As specified on the competition webpage, the Letter of Verification, details of all team
members, and the Proposal are required to complete the team’s registration. Details and
templates for these required documents will be available on the student registration portal.

Teams are strongly advised not to wait until the final day to submit their materials to avoid
potential delays in completing all required documents. Failure to provide all required
documentation will result in disqualification from the competition. Late submissions will be
subject to penalties, up to and including disqualification.

The top 20 teams, based on their written proposal scores, will be invited to participate in an
online interview with the judging panel.

After the first stage of the competition which includes the Proposal Evaluation and Online
Interview, 6 selected teams will be notified of the date for their laboratory visit and orientation
session at the 3D Concrete Printing Center of the Concrete Research & Education Center
(ConREC), where they will become familiar with the printer, procedures, and safety regulations.

Following the orientation, teams will be notified of the scheduled date for the Practical Stage,
during which they will bring their prepared materials for the Printing of the Concrete Element
(column) and participate in the Concrete Printing Phase.

6. Results and Exhibition

e The competition results will be officially announced during the Closing Ceremony of the
28th Annual ACI Iran Chapter Convention and the National Conference on Concrete
and Earthquake (December 25, 2025).

e The printed elements will be displayed for two days at the conference venue.

e The printed specimens will not be returned to the teams and will be transferred to the
Competition Secretariat for documentation and record purposes.

7. Compliance with ACI 3D Printed Concrete Competitions Rules

ACI reserves the right to perform detailed examination and check entries for compliance with the



competition rules. Due to the complexity of this task, the examination may be done after the
competition. If the examination shows that a team did not follow the rules, the team, their advisor
and all his/her teams will be disqualified. The ACI Iran Chapter competition committee will
further document recommendations to sanction the team and its advisor and/or the
school/university's participation in future competitions. Failure to supply the required submittals or
failure to meet the established deadlines may result in penalties, up to and including
disqualification.

8. Contact Information

American Concrete Institute — Iran Chapter

Unit 1, No.1, Layli St.,Vanak Ave., Vanak Sq., Tehran, Iran
Phone +9821 88664151 +9821 88664152

E-mail: Convention@aciiranchapter.org
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: (B3DPCC) s gensdw it 53 diluo

o iz 35 50 60 b g ol !l a3l (ACH) — o (Mollimm (romil bauwgi a5 (i (gumsdms <oy . (o alislune
O Gmdw Sl 5y (6)9bd Ayl 9 Jlnzmss ol gla g 9l w50 rgi 69,509y b gl o0 I35 ()
IS i 9 glpl 5o (i (Gumdu oy diluw (gl Gl 4 (2 9lils (o Al (p] LCuwl ouls (&4b

1390 o &1 oS jd CS L o gi G (5ygld g WIS b punS 53 rten (AU 9 S o0
YA Jlo 50 508 5 Gy ol pl a5 Lo — (ACT) oy (Malliym cromil 9 (o) oty Sldind 35 50 a5 ol 155 (LLS
L o Slle (o wlisbun plu jUS 50 1) (Gomduw 5o p boddol ) glese cod' (o adsluns (s (653no

Ll 00903 135 Cuibgo
E-KV-)

Aoy 30 (6,550 9 oyl (bl )5 wlid )5 ablin flgiils Jos &yl g (paas ils i, Holaie 4
LebT lwaigen 31 (am Joud (03900 Bud b ddsbune (ol Jlinzrsd Co Lo 5 (i (omdu Ol (s (98 o5 H9Ld

S 4;.3; J&w ‘5“.’ )stwLw OMT 6“”6)5‘-’*5 Lv

BB o WS 7,k 3l colawl b 1y salicls S0 oldl SO usylo Q«.l)g.oi.n oSS CS il b cdlsluo ol o

aly cole Cois 9wl d J s (S8 ole (oode (559195 3 (o 5 Wb gob ool wslei 2l g (2lhb ey gy
-0,1880 i Lo

i 1) 255 Glsysla s Plr By (e Elas (ol LS 5k Jolds (28 Jlisygy wlibise e
Wb g a8l ofy os al> po 4y 35 3 U aud (g0 Al po 3. Wisled 13 pMWT & yguods (] 1 ol al po 43 g 03,5

S il (o) (i SRS 35 o oy g 3l eolaswl b Ty (o 5l YOXYD (230 (ygiw) (S Lol

ol b 415 (o 4y (pad Wiy (WSS 3 B0 3lu g0 o018 (B 9 (gl sk (5 yums sl ()]
S S y0 Jas jo 1) o @l w508 g cilus (5)9L wlge phe ylee bLI oy 5

chw Wyl ol g bgygld b Lil g jemoidgh (@M ludige oy ol (ul 2l S
o] il 9 ol @l 30 (s (Gumdw Sl a5 (o WIS (b p g iy Sy Ay 5O (PRSI s g



FR GO dw Sy g alblus (iled -

D adylao jo oussS S b g o

‘s.le.Jb)lS ‘@»L’«.&)U éb.&o)‘slh: u»)g.oi QLw.ws.o 3 él}T s‘_g).wb.w &5['“ P Cawe kY 01.15.‘{;&3‘0 (> Pty dlxﬁ:‘ \-)
2 3 0aidS €8 2 gy i Slawd Cuwl S5 a4 p3Y Bl (oo (WS mé g (WS ShpgR Sldixi T (Il
..\.a..wb usLn.a.o (1) poy) 6La.c| ] 'o)y as ..\.wb o 90 )...ﬂ» “5’& uu)g.oT A g0 Y CWR K

(A AEAR) :ogﬁsLé.cl,A:Mb slwwl) A oli.ﬁ’..i|.>)'|A pov)
(V92 9AgY g?f :ogjf‘shé.clgA:Ml)aL’i.M)Aelf..i...i|.>}|Bw.,..’f

Slislas sl Gl sl gl 5 bl (o0 (o Gohn das Sy Mol dslns 0319 (1-) Ay) yoSho Lyl )Y
Al ood ol Jluol oyl ! a3 Li- (ACH) oy o (o gxiiils

39 35 oo I35 Aislins iy o 8 Bl &y Bl ol 33 ohiS S sl o Slasd agiliy VY

® damwgo b oL Lo I Ladaly oliw! 45 ) of o 4y guac J5 0 GZSTos g W5 ¥ Plos Jold oo p» \-f

bl
il o glite Luams ablic 5l aiilef oo po glas! V-0

3 o0 &2 st 4ol (B ymo by (o0 QS 8 1 v g ALLIS Cyguds i O 0 Wilgi (o0 L el o - VP
W 1) sud (8 yro ducwgo b oSG0

WDy dples (plio ) Ay U S0 0wy dwgo b oL y2 V-V
C0yl0 ouge w1y e Bub jl Al (pilgd Cule ) g v slias! Colud Cudgiunn Ladd Lcaly sl \-A
WDy o |y dcwgo b olTLG10 ST pud 90 1 e (w32 g Ailgi 05 Loday olew] o V-4

3 ol (oo 1y o cud 0,8 S €8 09 Jluyl ol (g0 S b s | @0k 5l pb el s 0y VY-
S99 4ol (8 yx0) Jolds ouds diwlgd I Yoo ol pod 4y 0090 JuoST g Sglils WWW.acCiiranchpter.org colw g
@ (b i G3)ly o o Ol (b5 e (292ils O (S a4 JUSAT (2lg8 L ol S
oylos 4 wSS 39,b 31 L ¢ convention@aciiranchapter.org wys! & Jues! @b 3 Guled als puo

woales JUo,l AAVAYEAYF



http://www.aciiranchpter.org/
mailto:convention@aciiranchapter.org

p¥ g 9bl oo Lglite (o9lild Glbluo pilw pb Cud 0,8 by (gum dw iy Alibuo b Cd py8 V)

D98 Jlwy| Al 500 (615 9 JuoSS Dbl ailfluer @y guay ol

STV Fage dnicds dm gy WWies Caslu (i (Gum duw Sy Allsluno j0 &S 3 (6l pU o i (3] VY
il g0 1F+F oo

Bl 0 VP F olo 13T 18 & 90 Wivs ccliv S92 Jloyl cdego ooy T V)Y

=k 31y 092 Jligmgn J=l8 g euls JroSS o0 i 078 Cmnly (o0 dliluno ( jo pBASS w8, VY
Ailed Jlwyl wlisbas 4l s 4 CcONvention@aciiranchapter.org Juwes!

39 ol oé)BT S0 yd G—ub 1y 095 Jl3929 5 (Hard copy) suss il uv)bf‘\m S S b 0 Qlfé.’o.}S CS
A J il 2leS L ol iild Sy yw (59,90 a0l (B yro g ol Cud o8 ol Jolld) I ylawe ol of podd 4y aoli ol

Gl 35 po (i S 3 35 30 Jomo 50 (S ladl i 1 g dlilio (5,135 32 595 50 Gy Wy d ]y (Jrwasd
oo lod 4l )l Slilaco 415918 ddeS s (o) oy

S (o0 Pl (o 0 lod ) g S p1 ) a5 S g I loo g2
g (o83 0315 D398 lgic Gb & ol Cud S iyl Ae V)P
ol abgs po (o 9l o OGNS cw yoho b g (sode Sbd gLl 51wl Ledaly sbwl V1Y

o B sy ygui oo g ol ol 395 of Aslus (6313531 obo 3 Alsliano 5 30 Locdly Sliwe! ygud> v/
Dg o0 (o gild
o] (ol g lod g adilno g 50 (o azinild ©)ylS Juol g oliG1S 1 dol (B pmo (yilild of o 4
30 colw g 5l (LIVE) oui @ygo 4 1FeF Jlwolo 0 F 5 ¥ 590 o (o wlishuws 51 ol oy 33 V1A
Az po Colw g 4 o Slslume icy LS5 51 eMMb] Cugs g 0 iy WWW.CONREC.AC.IT (yis iz
o bod

Aol p.wb.o o 1F.¥ JLw olo & ¥ t)g.o oy ‘51.0 ‘Sv,MLb Ol 0,90 u.».o..\.m.b 9 S E.:Lu Y-)4
g (o0 oMl (ko) oy Clindon 35 po Ay g oy il 2057 9 0 lgi


mailto:convention@aciiranchapter.org
http://www.conrec.ac.ir/

295w (o AT Oliglino 6 3§0 owoiind § Cawwd WS 5 i 4> 95 JB
tol @l &l —(ACIH) lS.g}oTQQ Modl (g (ols ozt

M) &1 sl SL~(ACH) IS0l (52 Jall s (ol sl pgtils gl Sl cliss JUo cpuoii 9 Sond Conlio &
Cules 9 30l 5)90 (29lil (Il Olilie ailie 4 Olilus cpl AIVV/NO o)lad 4) ylkasii pho Sty s b 2l (g0
o 4ol 09y Slishun Jub ol (51245 (plajluzal i Olislusn ) (sl 1252 9 Col idS 1,5 GyRadi (o Skt
Aigd o Mo 0y ol 00D (yaaad Sty

o >

A

Wi o Al b ules puaiin 5 G 53 OBALS ES 3 5 O prdils S 4 g LB

Sl (p e D155 4 ae G () G Slados S e o oty Slils w5 5 5 o AL e hles

2l dal G865 Ky G Slles 5l gyl T 5 eslinal 5 o3 g S e nl ol 5 Glae (5,508



