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1- Turning Torso
2 — Santiago Calatrava

3 - Biomorphic Architecture
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1- Flexible Pavement
2- Rigid Pavement
3- PCC - Portland Cement Concrete

40 IS0

slesley; izl s 5 Kool ke,
5B o 0 Shee 45 55800 gmne (5,08 Jiig Jo
ol A plgo «(5 1S5 (sloan jo o oyl o
iomlin (gilwg, g5 Sl ojls la)l8 rolel 4
Coodl Vb Sl x> b s0d plae )0 oo
50 4 bgilug, L5 joba S o oy glaizgs
A Wl oo el o g pdybllasl Lol atus
@latdl 5 5,13, (lojle slo iy sl S yo

Silwey LS lw gy y25

ol pdyillasil 3lug,  pdySllanil (g3Lwg,
e Hanl 4 oY Jels Glise @las 5l 4Y paix
£95 ol 15 ol SB i eobsl 5 Y (polod &Y
TN &e g ails ules G5k 1L JES! (s5lag,
Cople Jdo a4 05 o Ojge LAY o i
JPSR SIS NN I [P0 B JC TN K-S
a4 o 08 Ojgod (S g dsdoe JSD e
235 o0 JELe

4 dlwly piySlasl gilug, o L JEsl el
b ol oSlae g ol pllas CoisS 5 loagY Cuolies
Syl )13 lasme 5 (Sdl3 Ll il cow s

goTov voyo | HFE 4eq




(=
=

goTew oo | §F 4oy

St srely 4o b gilwgy o ySlos

o Sileg, 6 b jo a5 weo o lid Sladod
Gk o es plae SIS g S slasl ply o
Obej Cudguze b glwoen 5o pdSllasl 5lug) o)l
2 (S0 S F g er Came § amlin 43S >
L oldil slacs 5 &y50 a baae (12 (sl
il (55l 50 45 Jb 0 g0 ol )l >

(V=Y JS8) el Sml) (oodls JSb ot 5 (St )l

s (3lug) culeo 3 (53,150 (F-F JS2)

L Cydgumo g Ll

:Llye

Sk adsl colo aue Ysans 1208 adsl anje
Qlin‘ 9 PERw colw :).?cl.'i}f 6‘)‘?‘ QLG)'
$095 &)1 oy

@ Wl oo S e SlpesS plp s iyl
a8 Fealy fw Sz oS Sl

1- AASHTO

sl

097 g pdy SBlhasil g o (g3lwgy b 4 wolay (\-Y i)

il )b iy

Silwey >k

slay oo bl b 1 paydllasl o1,k
g Cwlrs ol ol Baw & el Wlae Glusgas
e Jsb 5o SEl5 sl Jeos sln oY Cueglie
585 Sl aiojl pydyodllanl >l ol >k
el (S5 sla )l g las Cuoglie oo oY S

oS s pdyblhasl icdo silug, ;o 1 o gs")'b
JIo (stes (B el (b 0 o el Allas
s Ghgy cnl ogd el o 3k I L !
oy yozl) aiile >k slas laslis] bawgs 00 1S
S8 oslil 3550 TSy 5ol (LI J& Joo 5 Lo ol 55

(Y-Y &) 0,05 o0

2y Sl g oo g5lwg) o 25 sl 4Y Gyl (Y-F JS3)




£ )Lu ;“Lc : B aS oo o)L'fal PR L)"‘ L ioed
)b u.\...ul.l U"i"““’ 9 &A—hﬁ) A_i.d‘).s Lv ‘_ngob (5‘)-’ WL..A
059y 5l g of e ) o sln S J>

(FY St 0,5 oalital oS5k 2llin]

SHUE s 55lwgy sl (F-F US2)

2 . o .
7oL 090 Judxi g 4y 32

adgl anie ax Sl a5 wlols las sasie Slads
25 I wnn Ll i 28 pigciliadd (silos, ool
o)kiz S A, 4 55 5 IS Jdsay pee 090
AL clo silugy ange 5l cwl (See plej Job o
sl

0,90 Julow jo a8 wilools lis calirs (69,50 Slalllas
rall 0 BY. jee

JSanse Glhls lag b i 0 Clo g5k, °
ol ppdyBllasil g3lugy a4 Cos S0B, L S

Coje ks S5 Vb jl Sl Llys o 0
Dedbse 5, n o 55k, (soladl

1- Rutting
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(b Codguxeo

ooy o6 108 iS5 5L ) S Dl et g (55l
Bl Cods 0,90 Job )0 g S 3

Sl 0 i )bl jo peS poslas °
Dg

Syl gl Ol sy 4 6 5YL conls

o 5ilwg,
1Ll

Folb¥e 5l Giw) i Sl yee w0l plgs

O syl ply 50 g3 Caaglie g (Jlo

PORCUO O 3 U JCS [UOE PV RS- X QP KVE SR
Syl pdyalasl g5k,

Mo Vb gt o ayiles Ol il o o)l ¢
Dgdise oS (Sl ok sbagslrial

1 Cudgueo

G2l g GancdB (o anie YL adsl anie ®
D9 0 (6 yb Al 3a Ll 30

g blasl s 4 il 59 4 ki g éaJPJ; o
Sl las 5 S g ey 4 5ls )l LA

PSHE R ilegy golaiBl g (S bl
slaanie b plgs noodle ilug, g5 (ol &5 55l
dgllasil (ilog; @ Cond S (55l 5 cale

S5l

goTov voyo ( HF 4eq




goTov rofe | A 44y

e siwey syl (F-Y JS)

=

SLels’ o g pilhasl gilug, o)k L8, 5 le
Silugy g9 oLl 5 2Lk e Wby el oglite
28,5 bl

Ll el a8 pdyilhan] (s3lug, adsl anje 4z 3]
OSwoe B 1555 9 Ol yand JJods jas 0y90 50 JS 4
5 DeYsb 3 Slas 5 358yt o lug, 5l el
5 e gyl ply jo cdo (glug, e Caeglie
305 x> L 6“""35}:}. ‘51).1 |) Q‘ S selusl L:.;“).w
WS o el YU

e 0yg0 aie Llod Wb e @S eeeal @l
s o plowl lawe Slell 5 Kbl S Lyl
Aty cdo g pdyBllasil (g5leg, o Sl IS 5k




2 —




goTnoY o | A 44l

—

/ \‘m:': J”

IREL sugo v
Ol 308 i )15 somiits
OlosS Ol 02 g oSt

3 oy Sy9e Allie (gL slaw aslllas I Laazdl ol

YW

Jolos 1 gomaw gilw e g (goue ol
Joe sl l33le 5 51 ooliiul b o3l § ST L8, (somsdns
e daJls il cus 5 a8 ools liad Pasd i g5l
Fob IS j0 ot B il A g S L2S
b Sgazme el b ls sl o (lal 5ls aiaes
S sl ell 5 S S (Sl

YU By 4 615 2385 oo o Ssled (1-F S5)

1- Top-Down
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3- FEM-Finite Element Method
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1- The Shard
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1- 3D Construction Printing
2- Gantry-based systems
3- Robotic arm systems

4- Crane-based systems
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1- DfAM- Design for Additive Manufacturing
2- Construction and Building Materials

3- FRP-Fiber Reinforced Polymer
4- Scientific Reports (Nature)
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1- Concrete Jacketing
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1- Hysteresis Curve
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1- Self compacted concrete
2- Open Section
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1- Advanced Wastewater Treatment

Slge Bl (gl 4 ol aihar anld 5l Al e o 5]
Bdo a5l g adsl Jolye ) a5 Sgine plonil glo aY]
g oo 03litul (63lge 48 Ygose dlo o ol 3l oaits
«§555LaS ale ools Gl (gl eud s T 45

35K 1,8 oolatwl 8,50 Sowel] G s> b ¢ saio
A iy s Sl

ol glo bms o Silr oS el ailg

‘u..i....q C,:‘)'l.é Jolis :Ioslﬁ.o @w .>|9.o RN
.om‘. u;ﬂ 0‘94\ 9 chj)‘o

(SLQ le)‘j)i:.ﬁ BA> ‘_g‘ﬁ J.olf G"Q)u\j >
URTIERe

(gl yild
Glxo 1,y @3 Bis gl awlo gl LS °

ot g (Al olge Lia s Jlad ()5 o yilad ¢
Jolo=e

9 500y 40 i, Sl Jlail sl ool w IS L eyl

IS8 igtae i &5 a8 K glo aisd LSS
(f-v

i b ]

Ui

B i 4 (S0 IgS

<

el aale

LS saxie 23l




Slge ol clél taio Mo i g liowd Canoww
Wlgte a8 ol ufins alilh o SUes  lond
50 adlg oo olge pl il o ol Gl slp
A sk ln Ghbs g all gex o3 02
I, ooyl oo g b &8 gl Ll ales 5l olae

QS ol ‘MS‘SM_Q,M

i ) LSS rioc pas Sl

SB o b ooVl ple gl Sad oS Sl3ls poms
Sl 1, ol s o g xmlols Ll wls o
Sleiey a5l oo DB jo d92s0 liieily 9 wwo
M6 ,0 3490 slo ooV oS eyl 1) (5,5La8
@ 035 3]y 5 Wgd i lalS hawgs Wil oo

S ol wiiSe Brao |, GlalS ol

drdai b LS i pae Ol 5l
Ig2 5 o] Cemwyol

ohalS cel wlgine pufitan 8 Ojg0 4 OB
g 9o goyibjw

Wlgie OOl 5o I slge 4w s algy Mo
sl golyzr (S35 CadeS &5 WS oy eguacl oo
X FERO et

o lp Jld )8 leslaisl 18 oy b Qo
odn Lsﬂ ol}o 9 l» ;ii) soole dw 6&’ o.).:.;)ﬂ
A-Y JS) o asé iy ahas ol p

b (S fld
3 Shes s . ¥ bl fad
o T Gganw r:l:r*'
THMS 5{45) €12 59l L5 T [AENT )]
(L glegitnis3) Bl wal,d
JUF L |,’“u
A
L e —ialy
N> a2 g i5jlwalil)
Comd 2o (sadimi>
v .u,.r,,..n.. @318 Ly
sadiasias ol .;,....-.. ol
= gugSae
il

gTﬁQT Caw y0b
o9 4 ssdae Slgs 0> 5l e Heha> 1 gl g
L”‘S?J?J’)‘WM)“'?W‘MBQJBJ*%‘
ol Sptae alis Sl LSS ol 4 a5 Sgiis
oS wmage il | Ol e ST o b abgS
Cowd 3l g b ale 005l po g Fhe 4 e wilgiw

Dy (S £S5 (53

..\3‘3.7...@ SBU L onts ahar OIS ilijeily SoglT
il Sl 08 ol wlie o)ls 1) pae Sldisily

Syl S sl iy Ol g oLl Gl 2y BB
Gk ol adly (oo Sl 5 o3 el by wiile ola
..\...sL u*‘)*-“*f oojﬂ u]

goTov oo | HF 4o40




FoTNoY woyo | AR S g

WS (8 %0

Mol Bgtae sgls” 588 Sl €y BMWS 74k g (559l LS
O Syl g (lpes (cwdigs 0j9> 10 caldB L g e wilie 51 SO
9 R odidd oSS slixl oy p a0 )5 5 sele & jgoas a5
9 036 &% )i paalia (obial 0,509, b Sl ol Sl oa lag ey
5 phate Oygots ) LIS 25k sl g 5 655l dee Jgol st
45 ool ‘V.L:.».: Slass 4 ObS ol ien ...\JSGA &l Aiepllas
) Sl by S ol S slb b Sl 5 sl
0j9> 3 ke 2EAl mlie Sl (o plyiear 5 ead iz il

Dy o 4Ll (4 (5,9L8

I8 e 8 %o

0397 ;0 Olyes gwiige paass bkl 5 o Seasanslis I S ETABS l38ls 55
5‘5.:‘ f‘)‘b ) J..L?u gd)’LwJ\.\.A ‘_g\)g a5 Sl U_,LA..}L.; Lthbo)’L.; u>_>|).L> 9 ‘_,L.l;u
@ )LSs basme o 03,5 @l B L lle 5 cnl gy 00 A 60Y58 5 sl slaesla
axly )8 Ll SO o 1y 6155 a9 b wsle fdow (sl Jow pll 1Sl
SIS o0 o2)9

Sl 1y ol g ally ( &5 slo b alax 5l calizee glo )b w05l Julow <o duls ETABS
WS oo bl ojle Bly L) cgoae Judow aid iy sla by 5l eslasl Lo
iz szl (b Gl (dollinn pine laaabionnl polul 805 ol Gizeen
Silwse w3 1) LBy s g 1o cygiw i aile Lol

CAD 5 BIM (sla)l38le 5 L L)l Sl @ plsi s 3805 0l mtee Slo s S50
b e 5 b Jelou 0,08 slalnl 92 5 (o slaldle 5 Lo L osls Jobs
o0 oile (b e g 285 Al cage a5 3 S 0 Lo




b

(lj) Ol oy duol.:u.u] \-Y

il 23S allie € law] g3lusgy g (0 (S3lwgy Slamalio cw ) — s« Sloj g duze o Jloj VY

w.o..e‘.: «QS,JLO.MJ ) ‘5»_»4 (_SLbé\Jj) x))il.o.c 9 d).g)ls MA.."LEA)) = GAJJAM SLSJ.J),A 9 QSJ‘C ‘d..a.>)L..a Y—Yl

s dualdo Ao j0 5500 Gladlas ol ul Slasl (6 0 dzwgd 5 (5 lore o] as g o il S
22 g slojle Sl 5l g5lug; g5 99 3 Shos

5 99> 90 o QLQ.’J}L» 6‘0)’)1 Sl o 09 L“’u:’S) lea.;m‘) (YA OYY o)l a5 V-F
el ols>

1-1 Skanska Group. Turning Torso — Construction Overview. Skanska, Sweden.

1-2 Structurae. Turning Torso (Malmo, Sweden). International Database for
Civil and Structural Engineering.

1-3 ArchDaily. Turning Torso / Santiago Calatrava.
1-4 Santiago Calatrava Official Website. Turning Torso — Project Description.
1-5 Lund University. Wind Engineering Studies for Turning Torso.

1-6 Carolina Leguizamon. Turning Torso — Article Overview. Carolina
Leguizamdn Website.

2-1 AClI Committee 207. Guide to Mass Concrete (ACI 207.1R), American
Concrete Institute.

2-2 ACI Committee 207. Effect of Restraint, Volume Change, and
Reinforcement on Cracking of Mass Concrete (ACI 207.2R).

2-3 ACI Committee 305. Hot Weather Concreting (ACI 305R).

2-4 CIRIA C660. Early-age thermal crack control in concrete, UK.




b

2-5 Neville, A. M. Properties of Concrete, 5th Edition, 2011.
2-6 Mindess, S., Young, J. F., Darwin, D. Concrete, 2003.

2-7 Couto, D., Helene, P., Almeida, L. C. Temperature Monitoring in Large
Volume Spread Footing Foundations: Case Study “Parque da Cidade” —Sao
Paulo. IBRACON Structures and Materials Journal, Vol. 9, No. 6, 2016.

3-1 M. V. Mohod & K. N. Kadam, “A Comparative Study on Rigid and Flexible
Pavement: A Review,” International Journal, May 2016.

3-2 M. Deniz, “Life Cycle Cost Comparison of Flexible and Rigid Pavements
Under Different Traffic, Soil and Environmental Conditions,” M.S. Thesis,
Middle East Technical University, 2023.

3-3 Shaafan A. Taher, Sheyan Alyousify & Hussein J. A. Hassan, “Comparative
Study of Using Flexible and Rigid Pavements for Roads: A Review Study,” The
Journal of The University of Duhok, Vol. 23, No. 2, Dec. 2020.

3-4 PavementPedia Staff, “Key Differences Between Flexible and Rigid
Pavements,” PavementPedia, 7 Jul. 2025.

3-5 CivilEngineeringPortal — Editorial Team, “Differences between Rigid and
Flexible Pavement,” CivilEngineeringPortal.com.

3-6 Magdy I. Salama, Amal Elayat, Mahmoud Reda & Galal Elsamak, “Influence
of Concrete Type on Rigid Pavement Behavior Under Static Loads,” Journal /
Springer Nature, 2024.

3-7 Kurniawan, A., Petronio, M. C. da S., & Sharma, S. (2024). Comparative
Study of Rigid and Flexible Pavement Performance in Urban Roads. RESWARA:
Jurnal Riset lImu Teknik, Vol. 2, No. 1, pp. 1-9.




b

4-1 Comparative review on vertical deformation in deep excavations: Insights
from BU and TD methods — Physics and Chemistry of the Earth (2025).

4-2 The Deformation Analysis of a Deep Frame Top-Down Excavation in
Downtown Shanghai Based on the 3D FEM — Advances in Civil Engineering
(2021).

4-3 Study on Deformation Law of Deep Foundation Pit with the Top-Down
Method and Its Influence on Adjacent Subway Tunnel — Advances in Civil
Engineering (2020).

4-4 Deep excavation design cases (wall displacement comparison) — ISSMGE
Bulletin 2015: Top-Down vs Bottom-Up wall displacement data.

4-5 Top-Down construction explanation and sequence — VIVA-Tech
International Journal.

5-1 Buswell, R. A, et al. (2018). 3D printing using concrete extrusion: A
roadmap for research. Cement and Concrete Research.

5-2 Buswell, R. A, et al. (2020). A process classification framework for digital
construction platforms. Automation in Construction.

5-3 Panda, B., et al. (2017). Mechanical properties of 3D printed concrete.
Construction and Building Materials.

5-4 Rodrigo Teixeira Schossler, Shafi Ullah, Zaid Alajlan & Xiong Yu.(2025) data-
driven analysis in 3D concrete printing: predicting and optimizing construction
mixtures.

5-5 De Corte,Wouter. , Ooms,Ticho. , Vantyghem, Gieljan . (2020) FEM
modelling techniques for simulation of 3D concrete printing.

6-1 FEMA 547 (2006), Techniques for the Seismic Rehabilitation of Existing
Buildings Federal Emergency Management Agency, Washington, D.C.




b

6-2 ACI 369R-11, Guide for Seismic Rehabilitation of Existing Concrete Frame
Buildings.

6-3 Achillopoulou, D. V., Pardalakis, T. A., & Karabinis, A. I. (2013). Investigation
of force transfer mechanisms in retrofitted RC columns with RC jackets
containing welded bars subjected to axial compression. COMPDYN 2013, 4th
ECCOMAS Thematic Conference on Computational Methods in Structural
Dynamics and Earthquake Engineering.

7-1 Metcalf & Eddy (2014). Wastewater Engineering: Treatment and Resource
Recovery. McGraw-Hill.

7-2 World Health Organization (WHO). (2006). Guidelines for the Safe Use of
Wastewater, Excreta and Greywater.

7-3 U.S. Environmental Protection Agency (EPA). (2004). Primer for Municipal
Wastewater Treatment Systems.

7-4 Vlymazal, J. (2010). Constructed wetlands for wastewater treatment.
Water, 2(3), 530-549.

7-5 Bacteriophages in water pollution control: Advantages and limitations.
Front. Environ. Sci. Eng. 2021, 15(5. Mengzhi Ji, Zichen Liu, Kaili Sun,
Zhongfang Li, Xiangyu Fan, Qiang Li.




30 Oexod g ol jos 03920 j0 code Cdlao L1, L G 00 ;K0 ged dilowous ()b gxiily  olod )
Ozt il ()b o] AW g lgime yiug az yp sl )l jo 1) Lo ay plo (SO81,5 o (S8 b sy
a5 pi (slgixe g cdllao jo (Sl 9 &8 Lo cadiol )yl jgua b dguine LOLE i o yixo wuilul

W l38ly o gL

10l (5 b g piid (| HLA] g (1 90 cdnkd 50 AT o yo (el g 9 L gl i lul (oled
.M.)‘Q |) )&‘LJ JL&S

P bl sl

@ © 0 @anjoman_azhand_omran

azhandscienceassociation@gmail.com

www kerman.tvu.ac.ir




	Default Section
	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42
	Slide 43
	Slide 44
	Slide 45
	Slide 46
	Slide 47
	Slide 48


