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09:30-10:15 OPENING CEREMONY

10:15-11:00 KEYNOTE SPEECH 1 – SPEAKER: ÇELİK ÖZYILDIRIM / CESME I HALL
Chair: Sinan Turhan Erdoğan

11:00-11:30 COFFEE BREAK

 

11:30-13:00 STR 1- EARTHQUAKE DESIGN

 

/ CESME I HALL

 

Chair: Cem Topkaya

 

 

ASSESSMENT OF THE SEISMIC DESIGN CODE-BASED VERTICAL SPECTRUM FUNCTIONAL 
FORMS

 

Ö. Kale

CALCULATION OF EARTHQUAKE DAMAGE COST AND EVALUATION OF ITS EFFECT ON 
PERFORMANCE BASED DESIGN
G. Olgun, O. Bozdag

 

HIGH RISE BUILDING DESIGN ACCORDING TO THE NEW PROPOSED EARTHQUAKE CODE IN 
TURKEY
G. Tunç, T. Tanfener 

NUMERICAL MODELING OF COLD-FORMED STEEL SHEAR WALLS WITH WOOD -BASED 
SHEATHING UNDER LATERAL LOADING
Y. Topcuoglugil, E. Baran, C. Topkaya

 COMPARATIVE ANALYSIS OF EARTHQUAKE LOADS ON REINFO RCED CONCRETE 
STRUCTURES USING TSEC-2018 AND TEC-2007

 

A. Şahin, C. Aksoylu, M. H. Arslan

THE EFFECT OF SOFT STORY IRREGULARITY ON PERFORMANCE OF THE EXISTING 
BUILDINGS

 

B. T. Cayci, I. Avci, M. Inel

 

11:30-13:00 STR 2- SYSTEM AND DAMAGE IDENTIFICATION OF STRUCTURAL SYSTEMS / CESME II HALL
Chair: F. Necati Çatbaş

 

DAMAGE IDENTIFICATION STUDIES OF A REINFORCED CONCRETE PORTAL FRAME BY 
SENSITIVITY-BASED FINITE ELEMENT MODEL UPDATING METHOD

MODEL UPDATING STUDIES OF A MASONRY COURTYARD WALL OF ISABEY MOSQUE USING 
OUT-OF-PLANE AMBIENT VIBRATION MEASUREMENTS

Youssouf

DETERMINATION OF P-WAVE VELOCITY IN CONCRET E
S. Tayfur, A. Nuhoğlu, N. Alver

USE OF AVS TO DETERMINE THE DYNAMIC MODES OF AN OVERPASS BRIDGE IN ISTANBUL

PERIOD PREDICTION EQUATION FOR CONCRETE GRAVITY DAMS
A. Aldemir

PERFORMANCE EVALUATION OF A RC BUILDING EXPOSED TO REBAR CORROSION FROM 
ONE OR TWO FACADES
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11:30-13:00 MAT 1- SELF-HEALING

ENGINEERED CEMENTITIOUS COMPOSITES FOR REDUCING HIGH CO2 EMISSIONS THROUGH 
INTRINSIC SELF-HEALING MECHANISMS
O. Öztürk, G. Yıldırım, Ü. S. Keskin, M. Şahmaran, H. Siad, M. Lachemi

SELF-HEALING OF CEMENTITIOUS COMPOSITES WITH NANO-POLYMERIC AGENTS
O. Üzüm, C. Türkcan Kayhan, E. Feyzioğlu Demir, E. Özçalışkan, S. Akgöl, Ö. Andiç-Çakır

OPTIMIZATION OF MORPHOLOGY O F SODIUM SILICATE/POLYURETHANE MICROCAPSULES 
USED FOR SELF-HEALING IN CEMENTITIOUS MATERIALS

MULTI-FUNCTIONAL CEMENTITIOUS COMPOSITES WITH AUTOGENOUS HEALING 
FUNCTIONALITY

 

H. Ulugöl, G. Yıldırım, O. Coşkun, B. Tolunay, M. Şahmaran

PARTICLE SIZE OPTIMIZATION APPROACH IN ENGINEERED CEMENTITIOUS COMPOSITES 
DESIGN
S. B. Keskin, Ö. Kasap Keskin, K. Tekin, H. Karaca

11:30-13:00 - TRANSPORTATION ENGINEERING I
Chair: Baha Vural Kök

 

EFFECT OF C
E. İskender, G. Malkoç, A. Sayın, C. İskender, A. Aksoy

ENGINEERING PROPERTIES OF  AGED POLYPROPYLENE-MODIFIED ASPHALT MIXTURES
A. H. Al

–INDUCED DAMAGE OF HOT MIX ASPHALT PREPARED WITH WASTE 
PERIDOTITE AGGREGATE AND HYDRATED LIME
İ. Ç. Görkem, M. Özkan

 IMAGE ANALYSIS
A. O. Yucel, M. Guler

INVESTIGATING MATERIAL TOUGHNESS OF ASPHALT CONCRETE UNDER D IRECT TENSION 
LOADING

LASER SCANNING COUPLED WITH HIGH-DEFINITION COLOR IMAGING FOR DEFECT 
LOCALIZATION AND QUANTIFICATION

 

B. Güldür Erkal
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11:30-13:00 HYD 1- / FOCA HALL
Chair: Dejana Djordjevic

AND HEPP
 

M. A. Kizilaslan, E. Demirel

B. K. Cirpici, B. D. R

MODFLOW
S. Korkmaz

11:30-13:00 GEO 1-  / ILICA HALL
Chair: Selim Altun 

-

I. Develioglu, H.

S. Rehab Bekkouche, G. Boukhatem, D. Mendjel

AND DRYING CONDITIONS 
rkin, A. H. Ören 
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11:30-13:00 MAN 1-
Chair: Gürkan Emre Gürcanlı

INDUSTRY
S. Bilir, G. E. Gurcanli

BENEFITS AND CHALLENGES OF BUILDING COMMISSIONING PROCESS IN TURKEY
B. Ozorhon, S. Caglayan, E. Ilicali

-

 

M. B. Ali, K. Ateeq, H. M. Ali, S. S. S. Gardezi

G. Gelisen

-
BASED MAINTE

13:00-14:00 LUNCH

14:00-14:45 KEYNOTE SPEECH 2 –  SPEAKER: B. MUTLU SÜMER  / CESME I HALL  
Chair: Gökçen Bombar 

14:45-15:45 STR 3- DAMAGE AND MECHA / CESME I HALL
Chair: Sadık Can Girgin

PROCESSING TECHNIQUES
A. S. Kırlangıç

LEAK DETECTION IN HIGH PRESSURE PIPES USING ACOUSTIC EMISSION METHOD

FLEXURE
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14:45-15:45 GEO 2- FOUNDATION ENGINEERING / GEOSYNTHETICS / ILICA HALL
Chair: Ali Hakan Ören

SYSTEMS

 
 

A. Işık, A. Ayhan

FOUNDATIONS  
A. İçen, H. S. Aksoy, M. Gör

14:45-15:45 MAN 2-
 

EDUCATION
 

/ ALACATI HALL
Chair: Zeynep Işık

CONSTRUCTION ENGINEERING STUDENTS
nlı, B. Bağrıaçık

2

CONCENTRATION

 

M. Kuru, G. Calis

 
THEIR POTENTIALITIES?
H. Erdoğan, C. Gazeloğlu, S.

Ö. Andiç-

15:45-16:15 COFFEE BREAK
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16:15-17:45 STR 4- / CESME I HALL
Chair: Ninel Alver

PRESSURE

 

E. Demirkan, S. Kömürcü, M. Yılmaz

BENDING BEHAVIOR OF A COMPOSITE LAMINATED PLATE UNDER TEMPERATURE RISING
Y. Z. Yüksel, Ş. D. Akbaş

VARIABLE THICKNESS RO
METHOD
S. Mert Kutsal, S. B. Coşkun

REPAIR OF DAMAGED REINFORCED CONCRETE BEAMS BY EPOXY INJECTION TECHNIQUE

PERFORMANCE OF AERATED AUTOCLAVED BRICK MASONRY WALLS STRENG THENED BY 
PLASTER WITH GFRP NET AND FIBERS
A. M. Turk

16:15-17:45 STR 5- / CESME II HALL
Chair: Kadir Güler 

 K. Demirlioglu, S. Gonen, S. Soyoz

M. Ada, Y. Ayvaz

 
THE EFFECT OF HYSTERETIC MODELS ON THE CALCULATED BEHAVIOR OF EXISTING 
STRUCTURES

 

E. Ozer, M. Kamal, M. Inel

INVESTIGATION OF SECTION DAMAGE LIMITS BASED ON DIFFERENT METHODS
C. C. Karakas, A. Kalkan, M. Palanci, S. M. Senel

COMPARISON OF RECOMMENDED SHEAR CAPACITY EXPRESSIONS FOR FIBER REINFORCED 

O. Gedik

T. Bircan, M. E. Uz, H. Kirnak, E. Erdem, M. Gören, D. Kop
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16:15-17:45 3-
Chair: Halit Yazıcı

ENHANCING WATER ABSORPTION CHARACTERISTIC OF COARSE RECYCLED CONCRETE 
AGGREGATES
H. Hosseinnezhad, Ş. Orhan, G. E. Başarmak, K. Ramyar

PRODUCED WITH WASTE MARBLE AGGRE GATE
E. T. Tunc

-
UNIFORMITY OF THE CONCRETE SAMPLES
M. Ozen, M. Guler

EVALUATION OF THE COMPRESSIVE STRENGTH OF CONCRETE BY MEANS OF CORES TAKEN 

Ş. Erdoğdu, Ş. Kurbetci, U. Kandil, M. Nas, S. Nayır

16:15-17:45 - CHARACTERIZATION AND APPLICATION / ALACATI HALL
Chair: Tahir Kemal Erdem

 

PRELIMINARY STUDY FOR CHARACTERIZING THE BRICKS OF AL -HADBA’ MINARET, MOSUL-
IRAQ 
A. Al-Omari, S. Khattab 

ADVANCEMENTS AND CHALLENGES IN GLASS CONCEPTS, MANUFACTURING AND 
APPLICATIONS

COMPACTED CONCRETE PAVEMENTS
E. Sengun, R. Shabani, B.

DESIGN

STUDIES
M. Sucu, M. Severoğlu, T. Delibaş

PROPERTIES OF REINFORCED CONCRETE BEAMS WITH CO-
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16:15-17:45 TRA 3- / URLA HALL
Chair: Yalçın Alver

PREDICTING MINIMUM DELAY FOR MULTI -LANE TRAFFIC CIRCLES

NETWORKS

 

C. Ozan, O. Baskan

 

TRAFFIC FLOW CHARACTERISTICS OF AN URBAN ARTERIAL BASED ON DIFFERENT TRAFFIC 
FLOW MODELS
O. Altintasi, H. Tuydes-Yaman, K. Tuncay

DISTRIBUTION OF TIME HEADWAYS ON APPROACH LEGS OF AN URBAN SIGNALIZED 
ROUNDABOUT: A CASE STUDY IN KONYA
E. C. Saltık, H. T. Yaman

-LANE ROUNDABOUTS IN TURKEY
İ. Hepdurgun, N. 

TRAFFIC CONDITIONS
I. Gökaşar, A. A. Arısoy

 

16:15-17:45 HYD 3- FLOOD AND DROUGHT / FOCA HALL
Chair: Nuray Tokyay 
SPI-BASED DROUGHT SEVERITY- -FREQUENCY ANALYSIS 

 H. Aksoy, B. Onoz, M. Cetin, M. I. Yuce, E. Eris, B. Selek, H. Aksu, H. I. Burgan, M. Esit, S. Orta, Y. Cavus

METEOROLOGICAL DROUGHT ANALYSIS IN SINOP, TURKEY
U. Zeybekoglu, H. Alrayess, A. Ulke Keskin

 

CASE STUDY 
N. Beden, A. Ulke Keskin

NUMERICAL MODELING OF TWO-DIMENSIONAL UNSTEADY DAM-BREAK FLOW 
O. Şimşek, N. G. Soydan, M. Salih Kırkgöz, M. S. Aköz

DAM BASINS WITH DIFFERENT GEOGRAPHICAL CHARACTERISTICS IN THE MARMARA 
REGION USING THE SPI METHOD
G. Aktürk, O. Yıldız
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16:15-17:45 GEO 3- SOIL IMPROVEMENT / ILICA HALL
Chair: 

A. H. Aldaood, A. A. Khalil, I. M. Alkiki

MAPPING OF HIGH PLASTICITY CLAY SOILS IN THE CITY OF KIRIKKALE AND IMPROVEMENT 

IMPROVEMENT ON TRAIN INDUCED GROUND-

 

C. Bayındır, A. S. Kesten, E. Etminan

İ. Özkan, E. Çokça

 

CARBIDE AND CEMENT 

EFFECT OF BLAST FURNACE SLAG ON STRENGTH AND COMPRESSIBILITY OF BENTONITE 
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09:15-10:00 KEYNOTE SPEECH 3 – SPEAKER: F. NECATİ ÇATBAŞ / CESME I HALL 
Chair: Ninel Alver

10:00- :00 STR 6- SEISMIC RESPONSE MODIFICATION DEVICES / CESME I HALL
Chair: Cemalettin Dönmez

-STEEL REINFORCEMENT

 

S. Kartal, I. Kalkan, H. C. Mertol, E. Baran

-
STRENGTHENED RC BEAMS
J. 

DISSIPATION MECHANISM

 

BEHAVIOR OF HOLD DOWN DEVICES USED IN CFS CONSTRUCTION
B. M. Pehlivan, E. Baran,

  

10:00- MAT 5- S  / DALYAN HALL
Chair: 

PRODUCTION OF SILICA FUME-BASED GEOPOLYMER FOAMS

KALI-ACTIVATED 
-

THE INVESTIGATION OF MECHANICAL EFFECTS OF NANO SIO 2

U. Durak, O. Karahan, B.

ACTIVATED BLAST FURNACE SLAG PASTES
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10:00- HYD 4- SEDIMENT MODELLING / FOCA HALL
Chair: Özgür Kırca

A RELATIONSHIP BETWEEN FLOW DISCHARGE, SEDIMENT DISCHARGE AND SUB -BASIN 
AREAS IN CEYHAN CATCHMENT

SEDIMENT DEPOSITION IN HASANLAR DAM RESERVOIR BY BATHYMETRIC FIELD STUDIES
Y. Darama, B . Selek, Z. Selek

 

COUPLED 1-D HYDRODYNAMICS AND SEDIMENT TRANSPORT MODELLING IN FLOOD 
ANALYSIS: SAMSUN-TERME RIVER APPLICATION
G. Onder, Z. Akyurek

-BASED OPTIMIZATION AND
CLASSICAL REGRESSION FOR SUSPENDED SEDIMENT PREDICTION

 

WATER SURFACE PROFILES OVER A BROAD -CRESTED WEIR

 

N. A. Ghaznawi, S. Korkmaz

- COFFEE BREAK

-13:00 STR 7- STEEL STRUCTURES / CESME I HALL
Chair: Özgür Eğilmez

 

-
SYMMETRIC STEEL CELLULAR I-BEAMS

RESTRAINED BRACED FRAMES

 TOP WIND STIFFENER AND SHELL INTERACTION FOR OPEN-TOP CYLINDRICAL STEEL TANKS
Ö. Zeybek, C. Topkaya

 SNOWFALL
İ. Ustabaş, V. Süme, V. A. Baki, A. Gürbüz

 

DIRECTIVITY-PULSE AND FLING-STEP EFFECTS ON STEEL ARCH BRIDGES

INVESTIGATION ON CONNECTION DETAILS FOR WELDED OVERLAP CORE STEEL ENCASED 
BUCKLING RESTRAINED BRACES
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-13:00 STR 8- STRUCTURAL MECHANICS, REPAIR AND STRENGTHENING / CESME II HALL
Chair: Egemen Teomete

DESIGN OF REINFORCED CONCRETE DEEP BEAMS USING PARTICLE SWARM OPTIMIZATION 
TECHNIQUE 

EXPLICIT FORMULATION OF ELASTOPLASTIC BENDING BY NEURAL NETWORKS 
A. E. Kurtoğlu,

 

A. Çevik, İ. H. Güzelbey 

OVERLAPPING LATTICE APPROACH FOR NONLINEAR ANALYSIS OF REINFORCED CONCRETE 
COLUMNS 

 

INVESTIGATION OF AERODYNAMIC AND STRUCTURAL FEATURES OF TWISTED TALL 
BUILDINGS 

 

Sezer Uzol, E. Orbay 

INVESTIGATING THE FLEXURAL BEHAVIOR OF LIGHTWEIGHT CONCRETE BEAMS 
REINFORCED WITH BASALT (BFRP) BARS 
S. Bakirci Er, E. Avanoglu Sicacik, N. Kaya, A. Filazi, I. Elmas

 

EVALUATION AND REHABILITATION OF BOMBED DAMAGED REINFORCED C ONCRETE 
BUILDINGS 

 

H. M. Albegmprli, M. Abbu, A. Alhayani 

-13:00 MAT 6- TEMPERATURE EFFECT ON BEHAVIOR OF MATERIALS  / DALYAN HALL
Chair: Lütfullah Gündüz

EFFECT OF TEMPERATURE ON RHEOLOGICAL PROPERTIES OF LIME -BASED GROUTS
B. Dinc, N. Yuzer, D. Oktay

 EFFECTS OF DIFFERENT CURING CONDITIONS ON SOME MECHANICAL AND DURABILITY 
PROPERTIES OF CONCRETES CONTAINING SILICA FUME

 

Ş. Erdoğdu, Ş. Kurbetci, U. Kandil, S. Nayır, M. Nas

ELECTRICAL HEATING PERFORMANCE OF MULTI WALL CARBON NANO TUBE REINFORCE D 
CEMENT COMPOSITES

 

A. Karagöz, E. Teomete

ENERGY CONSUMPTION OF A DAY -OCCUPIED BUILDING UTILIZING PHASE CHANGING 
MATERIAL INCORPORATING GYPSUM BOARDS
Ç. Meral Akgül, İ. Gürsel Dino, B. Şimşek

 

COMPARISON OF THREE ALTERNATIVES FOR DETERMINING DATUM TE MPERATURE AND 
APPARENT ACTIVATION ENERGY TO ESTIMATE CONCRETE STRENGTH BY MATURITY 
METHOD
M. Atasever, M. Tokyay

RECOVERY OF REINFORCED CONCRETE BEAMS AFTER ISO-834 FIRE EXPOSURE
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11:30-13:00 TRA 4- TRA / URLA HALL
Chair: Jülide Öner

SH
- -STYRENE MODIFIED

BITUMEN
D. Kaya, A. Topal, B. Sengoz, P. Aghazadeh Dokandari

D. Uncu, A. Topal, M. O. Seydibeyoglu, B. Sengoz

Ş. Aslan, B. Aktaş

11:30-13:00 GEO 4-  / ILICA HALL
Chair: Devrim Ş. Erdoğan 

Sunbul

- – INNOVATIVE SOLUTIONS

ANALYSIS
H. Karatağ, S. Fırat, N. S. Işık

 

A NUMERI -GROUT COLUMNS ON THE SETTLEMENTS 

M. Mahmudi, D. S. Erdogan

- -SCALE SAINT ALBAN 
EMBANKMENT
M. Hajialilue-Bonab, A. Shirmohammadi, D. Dadras-Ajirloo, M. Mahmudi

COLUMNS AS A SHORING SYSTEM ON SATURATED SOILS
M. Mahmudi, D. S. Erdogan, M. Hajialile Bonab, A. Shirmohammadi
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-13:00 MAN 3- PROJECT & CONSTRUCTION MANAGEMENT II
Chair: Selim Baradan

SYSTEMS

 

-ASSOCIATED PARAMETERS IN FLOOD DISASTER MANAGEMENT
K. Koç, Z. Işık

LING (BIM) CAPABILITIES 

PRINCIPLES IN THE INFRASTRUCTURE PROJECTS
M. Hashemi, E. Saghatforoush

-13:00 COAS 1- / FOCA HALL
Chair:

 
Elçin Kentel
 

C. Yavuz, E. Kentel 

A. İnan, L. Balas

NE DISCHARGES

UNDER REVETMENT SLOPES

13:00-14:00 LUNCH

14:00-14:45 KEYNOTE SPEECH 4 – SPEAKER: BURÇİN BECERİK-GERBER
Chair: Gülben Çalış
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14:45-15:45 STR 9- INFILL-STRUCTURAL FRAME INTERACTION / CESME I HALL
Chair: Serhan Şensoy

BINED IN-
-OF-

WITH OPENINGS

 

T. Ucar, O. Ozturkoglu

MODELL

14:45-15:45 MAT 7- DURABILITY

 

/ DALYAN HALL
Chair: 

ILDING PHASE TO THE DURABILITY 
SURVEILLANCE
S. Chaves Figueiredo, O. Çopuroğlu, E. Schlangen

ZEOLITE
M. Nas, Ş. Kurbetci, S. Nayır

METAKAOLIN 
M. Nas, Ş. Kurbetci 

DURABILITY PERFORMANCE OF RUBBERISED FIBRE MORTAR

14:45-15:45 TRA 5- TRANSPORTATION ENGINEERING V / URLA HALL
Chair: Serhan Tanyel

 PERSPECTIVE

-TO-

 

B. Ipekyuz, V. Gen -Yaman

INTEGRA

I. Gokasar, G. Gunay

NETWORKS
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14:45-15:45 HYD 5- WATER RESOURCES AND STATISTICAL HYDROLOGY / FOCA HALL
Chair: Hafzullah Aksoy

H. Zaifoğlu, B. Akıntuğ, A. M. Yanmaz

 

BLACK SEA REGION

 

V. Demir, U. Zeybekoglu, N. Beden, A. Ulke Keskin

B. Aksoy, İ. H. Özölçer, E. Doğan, A. R. Birben, K. Özdemir

2004-2016

14:45-15:45 MAN 4- / ALACATI HALL
Chair: Burçin Becerik-Gerber

PERFORMANCE-  
N. Jahed, I. Gürsel Dino 

-

G. Kazar, S. Comu 

 INFORMATION MODELING (BIM) APPROACHES 

15:45-16:15 COFFEE BREAK
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16:15-17:45 STR 10- SOIL- / CESME I 
HALL
Chair: Kadir Güler

FOUNDATION WITH NEWMARK METHOD 

PARAMETERS UNDER EARTHQUAKE LOADING 

EXPERIMENTAL STUDIES ON REINFORCED CONCRETE PRESSURE TUNNELS 

SEISMIC POUNDING B -STRUCTURE 
INTERACTION 

 

OVERLAPPING LATTICE METHOD 

16:15-17:45 STR 11-  / CESME II HALL
Chair: Serhan Şensoy 

-DIMENSIONAL 
REINFORCED CONCRETE FRAME 

 BUILDINGS 

-HIGH STRENGTH CONCRETE 
COMPOSITE BEAM 

M. Yılmaz, S. Kömürcü, E. Demirkan 
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16:15-17:45 - FRESH STATE PROPERTIES / DALYAN HALL
Chair: Oğuzhan Çopuroğlu

SELF-CONSOLIDATING CONCRETE

-TREATED SELF-
GROUND-GRANULATED BLAST-

-BASED
MATERIALS 

 

-
E. Oztek

-
-

CONCRETE 
A. Mardani-

16:15-17:45 - BINDERS
Chair: Ali Uğur Öztürk 

ANALCIME BLENDED CEMENTS 

-
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16:15-17:45 TRA 6- / URLA HALL
Chair: Mustafa Özuysal

COMMUTE MODAL PREFERENCES OF MIDDLE EAST TECHNICAL UNIVERSITY (METU) 
STUDENTS

-Sevinen, H. Tuydes-Yaman

BUS PASSENGERS
I. Gökaşar, A. Fidanoğlu

 

I. Gökaşar, Y. Cetinel, A. A. Arısoy

K. Y. Göka, H. Ceylan, S. Haldenbilen

IMPACT OF RAISED PEDESTRIAN CROSSWALK DESIGN ON VEHICLE TRAVEL: CASE STUDY  

DEVELOPMENT 
er, G. Evren

16:15-17:45 HYD 6-  / FOCA HALL
Chair: Mehmet İshak Yüce 

METHOD
D. Ocal, E. Kentel

Ö. L. Asikoglu, E. Eris

 

AND TEMPORAL DISTRIBUTION OF THE LINKAGES BETWEEN THE NORTH 

F. Tosunoglu, I. Can

 

A. E. Tekeli, S. Dönmez

Y
M. C. Ertaş, A. A. Şorman
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16:15-17:45 GEO 5- GEOTECHNICAL EARTHQUAKE ENGINEERING / ILICA HALL
Chair: Tuğba Eskişar

DISPERSION OF THE NEAR-SURFACE SEISMIC WAVES IN ELASTIC -VISCOELASTIC LAYERED 
HALF-SPACE OF THE OCEAN FLOOR 
S. D. Akbarov, M. Negin

A PARAMETRIC STUDY ON THE AMPLIFICATION EFFECT OF BURIED BOX CULVERTS ON 
SEISMIC SITE RESPONSE UNDER LINEAR ELASTIC SOIL CONDITIONS 
R. Şişman, Y. Ayvaz 

ESTIMATION OF SHEAR STRAIN AT SURFACE SOIL LAYER BY 1D DYNAMIC ANALYSIS AND 
MICROTREMOR MEASUREMENT FOR A SPECIFIC SITE 

 

O. Subaşı, M. E. Haşal, B. Özaslan, R. İyisan

NONLINEAR SITE RESPONSE ANALYSIS OF LIQUEFIABLE SITE IN ISTANBUL SEISMIC ZONE: A 
CASE STUDY 

 

A. Edinçliler, M. Çalıkoğlu

 

EQUIVALENT LINEAR AND NONLINEAR SITE RESPONSE ANALYSIS FOR T HE SAKARYA 
REGION
A. Edinçliler, G. Sezgin Tunçay  

20:00-23:00 NETWORKING EVENT (COCKTAIL PROLANGE)
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09:15-10:00 KEYNOTE SPEECH 5 – SPEAKER: ERIK SCHLANGEN / CESME I HALL 
Chair: Özge Andiç Çakır

10:00-11:00 STR 12- BRIDGES / CESME I HALL
Chair: Özgür Eğilmez

SPAN-SKEWED EFFECT ON THE RESPONSE OF THE I- GIRDER PRESTRESSED CONCRETE 
BRIDGES
O. Ghzayel, M. T. Karimi, S. Adanur, A. C. Altunışık

THE EFFECT OF SHEAR CONNECTOR RATIOS ON THE CONCRETE -TO-CONCRETE INTERFACE
Q. T. Nguyen, C. Serhatoğlu, R. Livaoğlu

CONFIGURATION

 

10:00-11:00 MAT 10- BINDERS / DALYAN HALL
Chair: Ali Mardani Aghabaglou

POZ -CUT BUILDING’S WASTE MATERIAL IN
CAPPADOCIA REGION
V. Bek, N. Yüzer, S. Ulukaya, Ş. Özata

EFFECTS OF DIFFERENT CELLULOSE ETHERS ON WHITE CEMENT BASED CERAMIC 
ADHESIVES
 

M. Tangüler-Bayramtan, C. Üstoğlu, B. Alam, M. Sucu, İ.

 Ş. O. Kalkan, L. Gündüz

EFFECTS OF FILL

RECYCLED AGGREGATES

 

H. Yıldırım, T. Özturan

10:00-11:00 TRA 7- / URLA HALL
Chair: Hediye Tüydeş Yaman

SYSTEMS
J. S. Qul, S. Haldenbilen, H. Ceylan

EVALUATION OF LEVEL-OF- H HCM 2010 IN WEAVING SEGMENTS IN IZMIR, 
TURKEY

AN INVESTIGATION OF DRIVERS’ PARKING CHOICE BEHAVIOR IN IZMIR, TURKEY
M. Uysal, Y. Alver

A. Ozden, A. Faghri, N. Attoh-Okine, K. Partridge
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10:00- HYD 7- PIPE FLOW / FOCA HALL
Chair: Zafer Bozkuş

AN FLUID 
IN ANNULUS
M. Sorgun,  E. Ulker, E. Tuncer

FUZZY LOGIC AND SUPPORT VECTOR REGRESSION MODELS FOR NON-NEWTONIAN FLUID 

E. Ulker, M. Sorgun, M. S. Tuna

INTRODUCING A NEW COMPUTER CODE, H-HAMMER, TO SOLVE FLUID TRANSIENTS IN PIPE 
FLOW
H. Dalgıç, Z. Bozkuş

 

IN AN INCLINED PIPE SYSTEM
A. E. Dinçer, Z. Bozkuş

- COFFEE BREAK

-13:00 STR 13- DYNAMIC ANALYSIS AND EARTHQUAKE ENGINEERING / CESME I HALL
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Abstract 
 

Application and scheduling of various critical processes like formwork removal, post – tensioning, ending 

protection against cold temperatures, opening a road to traffic, transportation of prefabricated elements during 

concrete construction usually require a reasonable strength prediction of concrete. Maturity method a means of 

estimating the combined effect of time and temperature during the curing process on the development of concrete 

properties can be used for this purpose.  Several methods were developed to predict concrete strength in relation 

to its age and curing temperature.  Among these, the maturity and equivalent age functions have become the 

standard practice since 1974 in ASTM C 1074 (Estimating Concrete Strength by Maturity Method).  The former 

function requires the determination of a datum temperature whereas the latter requires the determination of the 

activation energy. ASTM C 1074 offers three alternative methods for determining the datum temperature or 

activation energy. The prime interest of this study is to be critically compared of the methods by an experimental 

investigation on standard mortars prepared by using CEM I 42.5.  Strength specimens were prepared according to 

EN 196 – 1 and continuously moist – cured at 5⁰C, 20⁰C, and 40⁰C for 2, 7, 14, 28, and 90 days of age.  

 

Keywords: Maturity Method, Equivalent Age Functions, Strength Development. 

 

 

1 Introduction 
 

Non – destructive testing methods have been devised to predict properties of concrete without damaging the 

concrete or by keeping it at minimal level. Maturity method, which is one of the non –  destructive methods, has 

been employed to estimate compressive strength of a known concrete with the time – temperature history in 

question. Many methods have been proposed to examine the relationship time and temperature of concrete. Among 

of them, Nurse – Saul maturity function (Saul, 1951) and Arrhenius equivalent age function (Hansen and Pedersen, 

1977) are the ones that received general acceptance and shown in Equation (1) and (2), respectively. 

 𝑀 = ∑(𝑇 − 𝑇0) ∙ ∆𝑡𝑡
0  (1) 

 

where, 𝑀: Maturity index at age t, [degree – days or degree – hours], 𝑇: Average concrete temperature during the time interval, ∆𝑡, [°C], 𝑇0 : Datum temperature [°C], and ∆𝑡 : A time interval [days or hours]. 

 𝑡e = ∑ 𝑒−𝐸a𝑅 ∙(1𝑇− 1𝑇𝑟) ∙𝑡
0 ∆𝑡 (2) 
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For 𝑇 ≥ 20°C       𝐸a = 33 500 J/mol 

For 𝑇 < 20°C       𝐸a = 33 500 + 1470 [20 − 𝑇] J/mol 

 

where, 

 𝑡e : Equivalent age [days or hours] 𝐸a : Apparent activation energy, [J/mol] 𝑅 : Gas constant, [8.314 J/mol – °K] 𝑇 : Average concrete temperature during the time interval, ∆𝑡, [°K], 𝑇r : Reference temperature [°K], ∆𝑡 : A time interval [days or hours]. 

 

 

Nurse – Saul maturity function can be basically expressed by integration of concrete temperature and time and 

assumes that there is a linear relationship between initial rate of strength gain (i.e during the acceleratory period) 

and a limit temperature, which is known as datum temperature, as the concrete gains strength above a specified 

temperature (Carino and Lew, 2001). Nixon et al. (2008) also defined the datum temperature as the lowest 

temperature at which the concrete will not gain strength. On the other hand, apparent activation energy is another 

critical variable as expressed in Equation (2). Shukla and Mishra (2015) emphasized activation energy is the 

minimum energy required to initiate any chemical reaction among the molecules. In view of maturity method, 

apparent activation energy may be defined as a minimum energy for concrete to gain strength. 

 

Datum temperature and apparent activation energy are determined by utilizing ASTM C 1074. However, there are 

three different alternatives in this standard practice. These alternatives can be named as Option A1.1.7, Option 

A1.1.8.1 and Option A1.1.8.2. The main difference among them is the age when strength development is assumed 

begin. The three options take it as the final setting time, an age beyond the final setting time during the acceleration 

period of hydration so long as accepting a reasonable ultimate strength, and right after mixing, respectively. The 

significance of the difference occurs especially upon some parameters such as extreme cold conditions or addition 

of mineral admixtures into concrete have a great effect on this age. Hence, sufficient knowledge about concrete 

ingredients and weather conditions should be obtained before applying the method on concrete.  

 

In the literature, most studies on maturity method were mainly conducted by adopting only one of the alternative 

ways in ASTM C 1074 (Kasap, 2002 ; Barnett et al., 2006 ; Voight et al., 2006). Thus, the purpose of this study is 

to determine datum temperature and apparent activation energy according to three different alternatives in ASTM 

C 1074 and compare the differences between them.  

 

 

2 Methodology 

 

2.1 Materials 
 

The experiments were conducted on mortars containing CEM I 42.5 R portland cement and CEN standard sand in 

this study. Chemical and physical properties of the portland cement are shown in Table 1. 

 

Table 1. Chemical and Physical Properties of the Portland Cement Used 

 

Properties 

(%) 
PC 

SiO2 18.62 

Al2O3 4.94 

Fe2O3 2.46 

CaO 61.61 

MgO 2.27 

SO3 3.29 

Na2O 0.32 

K2O 0.80 

TiO2 − 
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Cl- 0.0091 

LOI 5.12 

Fineness 

[cm2/g] 
3400 

Density 

[g/cm3] 
3.04 

  

 

2.1 Testing Methods 

 
2.2.1 Setting Time Tests 

 
The normal consistency test was applied on pastes having a mixing procedure in accordance with ASTM C 305 

standard, as compatible with ASTM C 187 standard. After water – cement ratio (w/c) for normal consistency was 

determined, setting time tests were done according to ASTM C 191 standard and initial and final setting time 

results for mortar are also shown in Table 2. 

 

Table 2. Initial and Final Setting Times and Water – Cement Ratio for Normal Consistency 

 

w/c 
Initial Setting 

Time (min) 

Final Setting 

Time (min) 

0.287 170 300 

 

2.2.1 Flow, Compressive Strength Tests and Curing Conditions 

 
The mortars with 110 ± 5 % flow, in accordance with ASTM C 1437 were moist cured at 5°C, 20°C and 40°C. 

The compressive strength test method of EN 196 – 1 was used at 2 d, 7 d, 14 d, 28 d and 90 d. Three batches of 

cement mortar consisted of 3 prismatic specimens of 40 mm x 40 mm x 160 mm for each group were tested for 

the specified age. Compressive strength were the average of six broken pieces obtained after flexural testing. 
 

3 Discussion and Results 
 

The compressive strength values at ages 2, 7, 14, 28 and 90 days for mortars moist – cured at 5°C, 20°C and 40°C 

are summarised in Table 3. 

 

Table 3. Compressive strength test results (MPa) 

 

Age 

(days) 

Curing Temperature (°C) 

5 20 40 

2 14.13 20.82 28.42 

7 24.47 33.02 41.02 

14 32.53 40.9 46.87 

28 38.35 46.95 49.93 

90 48.27 52.15 50.42 

  

 

3.1 Determination of Datum Temperature and Apparent Activation Energy 
 

The idea behind determination of datum temperature and apparent activation energy is selection of an acceptable 

point (rate constants or k–values) which is valid for all ages and all temperatures to which concrete may be exposed. 

Strictly speaking, datum temperature and apparent activation energy calculations for the three methods in ASTM 

C 1074 can be examined in two parts: calculations up to k–values and calculations after k–values. While there are 

some differences among the three options in ASTM C 1074 for the former, each of them follows the same 

procedure for the latter. The former mainly consists of determination of ultimate strength and strength gain per 

days or hours. The reason for both the determination of ultimate strength and that of strength gain per days or 

hours is completely same for Option A1.1.7 and Option A1.1.8.2. However, it is debated that the ages prior to the 
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final setting time, should not be considered for the determination of datum temperature and apparent activation 

energy in Option A1.1.7. On the other hand, it is thought that even the beginning of pre-induction period has an 

effect on datum temperature and apparent activation energy for Option A1.1.8.2. In the just the same way as Option 

A1.1.8.2, the mechanism for Option A1.1.8.1 is based on a non-linear equation system.  

 

Option A1.1.8.1 considers a time that strength development starts. This may seem as an arbitrary point during the 

course of hydration (Carino and Lew, 2001). Besides, the strength at infinity may sometimes become lower than 

the strength at later age (i.e strength at 90-day) obtained by experimental results. Even if they are seen as significant 

drawbacks for the Option A1.1.8.1, it has been observed that these problems may be practically reduced by 

introducing some constraints to the equation system as the strength at infinity is greater than that of 90-day. 

Eventually, datum temperature and apparent activation energy values regarding the principles of three approaches 

in the relevant standard are shown in Table 4. 

 

Table 4. Datum temperature and apparent activation energy values according to three different approach in 

ASTM C 1074 

 

A1.1.7 A1.1.8.1 A1.1.8.2 

Datum 

Temperature 

(°C) 

Apparent 

Activation 

Energy (J/mol) 

Datum 

Temperature 

(°C) 

Apparent 

Activation 

Energy (J/mol) 

Datum 

Temperature 

(°C) 

Apparent 

Activation 

Energy (J/mol) 

-15.86 19283 -10.34 25898 1.61 37923 

  

 

3.2 Strength – Maturity and Experimental Strength – Predicted Strength Relationship 

According to Three Different Alternatives in ASTM C 1074 
 

Figure 1 (a) represents the strength development of mortars measured over time at the curing temperatures of 5°C, 

20°C and 40°C. As the temperature increases, the increase in the strength of mortars was expected due to 

acceleration of hydration reactions with temperature. However, at 90 days, the strength of mortar cured at 40°C 

was slightly lower than that at 20°C. Malhotra and Carino (2004) explained the reason of this with cross – over 

effect which is a phenomena clarifying fast formed hydration products under the high temperatures bringing about 

a considerable amount of porosity within the matrix. There eventually will be a loss of strength owing to the 

increase in porosity. The single curve plotted in Figure 1 (b), (c) and (d), on the other hand, shows the relationship 

between experimental strength – maturity by adopting three different datum temperatures determined according 

to three different alternatives in ASTM C 1074. The maturity or temperature – time factor in Figure 1 (b), (c) and 

(d) was determined by Nurse – Saul maturity function. 

 

Many equations for strength – maturity have been proposed since there is no a standard strength development 

differs from one concrete to another as specified ASTM C 1074 (2011). The concrete, in other words, consists of 

three phases which are aggregate particles, cement paste and interfacial transition zone (ITZ). These are so 

complicated phenomenons that the effect of them on strength of concrete can even show differences within batches. 

Hence, there is no model that fully describe the concrete (Tokyay, 2016). Therefore, it was thought that adaption 

of logarithmic trend line for the strength – maturity relationship may be more reasonable in this study. After 

plotting of strength – maturity graphs, it is necessary to determine which of the three alternatives is the best one. 

For that purpose, coefficient of determination, R2, is confirmed to interpret goodness – of – fit measure (Cameron 

and Windmeijer, 1997 ; Cornell and Berger, 1986). In light of this expression, it can be inferred that the best 

goodness – of – fit measure in view of strength – maturity relationship is ensured by the Option A.1.1.8.1 owing 

to its higher R2 value. 
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(a) 

(b) (c) (d) 

 

Figure 1. (a) Experimental strength – age relationship (b) Experimental strength – maturity relationship for Option A1.1.7 (c) Experimental strength – maturity relationship 

for Option A1.1.8.1 (d) Experimental strength – maturity relationship for Option A1.1.8.2. 

 

  

5
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The validity of each of three methods in ASTM C 1074, however, should also be assessed. Thus, the strength 

functions of Option A1.1.7, Option A1.1.8.1 and Option A1.1.8.2 were derived and then shown from Equation (3) 

to (5), respectively. 

 1𝑆 = 1𝑆𝑢 + 𝑆𝑢 ∙ 𝑘𝑡(𝑡 − 𝑡𝑓) (3) 

 𝑆 = 𝑆u ∙ 𝑘T ∙ (𝑡 − 𝑡0)1 + 𝑘T ∙ (𝑡 − 𝑡0) (4) 

 𝑆 = 𝑆𝑢 ∙ 𝑘𝑇 ∙ 𝑡1 + 𝑘𝑇 ∙ 𝑡 (5) 

 

where, 𝑆 : Compressive strength at age t, (days), 𝑆u : Ultimate strength, 𝑘T : Rate constant, (1/days), 𝑡0 : Age at start of strength development, (days), 𝑡f : Final setting time, (days). 

 

By using these strength development functions, the validity of the alternatives in ASTM C 1074 was examined 

and it was seen that the best relationship between experimental and predicted strength was established in Option 

A1.1.8.2 as specified in Figure (2) even if the strength maturity relationship was best established for Option 

A1.1.8.1. The reason for that may associated with selected temperature range or no use of any type of additives 

within the mixtures. For example, if the temperature below five degrees Celsius were chosen as curing temperature 

or any type of admixtures (any type of mineral admixtures or set retarder chemical admixture) were incorporated 

within the mixtures, the age to begin strength of the mortars would be extended. Thus, it is thought that the best 

alternative in the relevant standard is Option A1.1.8.1. 

 

Another significant point to be considered is the effect of mechanism of cement hydration on maturity – 

experimental strength and experimental strength – predicted strength relationships. The mechanism is a rather 

complex process due to simultaneous and successive reactions. Alite contributes most of the strength at early ages 

while belite is responsible strength at later ages (Tokyay, 2016; Mehta and Monteiro, 2006). Upon considering the 

reactivity of alite and belite and the amount of products (i.e. CH and C3S2H3) produced by alite and belite, it can 

be inferred that there occur some differences between early and late ages in determining datum temperature and 

apparent activation energy. Consequently, these differences affect maturity and strength prediction, also. Hence, 

the examination of early age (up to 14 days) and late age (beyond 14 days) hydration behavior of portland cements 

separately is proposed to decrease discrepancies between predicted and actual strength values or maturity and 

experimental strength relationships. 
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Figure 2. (a) Experimental strength – predicted strength relationship for Option A1.1.7 (b) Experimental 

strength – predicted strength relationship for Option A1.1.8.1 (c) Experimental strength – predicted strength 

relationship for Option A1.1.8.2 

 

 

4 Conclusion 

 
In this study the comparison of three different alternatives for datum temperature and apparent activation energy 

determination given in ASTM C 1074 was examined for portland cement mortars. The conclusions drawn are as 

follows: 

  

(1) The fundamental difference among the alternatives is the age to begin strength development. The age is 

considered as the final setting time, an age beyond the final setting time during the acceleration period of hydration 

provided that a reasonable limiting strength is introduced to Equation (4), and right after mixing for Option A1.1.7, 

Option A1.1.8.1 and Option A1.1.8.2, respectively. 

 

(2) A logarithmic trendline for strength maturity relationship may be more reasonable instead of proposed 

empirical equations due to difficulties of the establishment of common strength model for all concretes. 

 

(3) The examination of early age (up to 14 days) and late age (beyond 14 days) hydration behavior of portland 

cements separately is proposed due to the differences in cement hydration mechanism at early and late ages. 

  

(4) Elevation of curing temperature increases both early term and long term compressive strength of the mortar 

mixture except for the 90-day strength of mortar cured at 40°C owing to cross – over effect. 

 

 

 

 

 

 
(a) 

 
(b) 

 
(c) 
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