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Weighted Percentage of Constituents in Each Sieve Fraction
Constituents 12 | 3116 | NO.10 | NO.16 | NO.30 | NO.50 | VVeighted Composition of
Sample
Al 0 0 0 0 0 0 0 Total A
A2 1.25 0 1.46 0 0.21 0.24 3.16 32
A3 0 0 0 0 0 0 0 '
B1 0 0 0 0 0 0 0 Total B
B2 3098 | 1.24 | 3.65 1.88 1.05 1.76 40.57 46.3
B3 0 071 | 292 1.13 0.63 0.31 5.69
C1 0 0 0 0 0 0 0 Total C
c2 893 | 3.37 | 10.21 | 941 5.48 5.16 42.56 506
C3 0 0.89 | 3.65 1.60 0.97 0.92 8.02
Total 41.16 | 6.21 | 21.89 | 14.02 | 834 8.38 100
Morphometry Percentage of Constituents in Each Sieve Fraction
Disk 0.26 0 0 0 0 0 0.26 Total A
A Prism 0.09 0 0 0 0 0 0.09 26
Sphere 0.87 0 0.35 0 0.43 0.61 2.26 '
Disk 1.13 0 0 0 0 0 1.13 Total B
B Prism 0.26 | 0.26 | 0.52 0.78 1.57 1.30 4.7 443
Sphere 28.78 | 0.70 | 1.04 2.00 1.91 4.00 38.43 '
Disk 1.30 0 0 0 0.17 0.43 1.91 Total C
C Prism 0.43 | 0.26 | 0.61 2.35 1.74 2.43 7.83 531
Sphere 6.46 | 1.83 | 2.70 783 | 1139 | 127 43.39 '
Total in Seive fraction 40.09 | 3.04 | 5.22 | 1296 | 17.22 | 21.48 100
Total in Sample condition
4 3.3
Total in Sample condition 126
5
Total in Sam6ple condition 84.1
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Weighted Percentage of Constituents in Each Sieve Fraction
Constituents | 3/4 | 1/2 | 3/8 | 3/16 | NO.10 | NO.16 | NO.30 | NO.50 We'ghtedsc;;mos't'on of
Al 0 0 0 0 0 0 0 0 0 Total A
A2 394 | 344 | 116 | 1.18| 1.18 0.58 0.30 0.20 11.98 123
A3 0 0 0 0 0.30 0 0 0 0.30
B1 0 0 0 0 0 0 0 0 0 Total B
B2 18.05 | 17.65| 11.52 | 1.88 | 1.98 2.21 1.05 1.14 55.47
B3 0 0 0 0.12 | 0.30 0.52 0.24 1.15 1.33 568
Cl 0 0 0 0 0 0 0 0 0 Total C
C2 443 | 859 | 262 | 270 | 3.97 2.73 2.19 2.01 29.25 309
C3 0 0 0 0.24 | 0.50 0.35 0.30 0.29 1.67 '
Total 26.41 | 29.67 | 15.31 | 6.11 | 8.24 6.39 4.08 3.79 100
Morphometry Percentage of Constituents in Each Sieve Fraction
Disk 0 0.33 | 0.66 0 0 0 0 0 1.00 Total A
A Prism 0 0 0.13 | 0.07 | 0.20 0.07 0.13 0.86 1.46 96
Sphere 1.59 113 | 153 | 0.60 | 0.80 0.60 0.86 0 7.10 '
Disk 039 | 0.66 | 1.19 0 0 0 0 0 2.19 Total B
B Prism 0 0 0.46 | 0.13| 0.33 0.53 0.73 0.60 2.79 534
Sphere 6.97 | 6.83 |21.37 | 1.00 | 1.19 2.59 3.52 4,98 48.44 '
Disk 020 | 053 | 1.13 0 0 0 0 0 1.86 Total C
C Prism 0 0 0.53 | 0.33| 0.3 0.86 1.39 1.79 5.44 37.0
Sphere 159 | 312 | 358 | 1.33| 246 2.65 6.83 8.16 29.73 '
Totalin Seive | gg | 1961 | 3050 | 3.45| 551 | 7.3 | 1347 | 16.39 100
fraction
Total in Sample condition
4 5
Total in Sample condition 9.7
c .
Total in Sam6ple condition 85.3
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Composition and Condition of Aggregate Sample
Amount, As Number of particle in percent In Whole Sample
Constituents in fractions Retained on Sieves shown below condition Condition condition Total
1/2 3/16 NO.10 | NO.16 | NO.30 NO.50 1 2 3
Sandston 3.0 0 6.7 0 25 2.8 0 3.2 0 312
Limeston 75.3 314 30.0 21.5 20.2 24.7 0 40.6 5.7 46.3
Tuff 21.7 68.6 63.3 78.5 77.3 725 0 42.6 8.0 50.6
Totals 100 100 100 100 100 100 100
Weighted 0
Average,condition]
Weighted 86.3
Average,condition2 -
Weighted 13.7
Average,condition3 S.
Summary of The Results
L LeslS as 0 WY
_ _ g5 olasy Ao
odls asive slyng 5 sl g9 Qoo Sty SLslS | Tosjlen e PRSI YAPS SR 1. slaxs 1595
laasls JATIIIY
bl Skt
A sandeston | 3.16 0
B Limeston | 46.27 0
QG [
C Tuff 50.58 1517 1150.00 0 0 86.29 13.71 3.30 12.61 84.59
Total 15.17
Y oo sLailason (ol ey il 9 pao sl S wuoys -F Joua
Composition and Condition of Aggregate Sample
Amount, As Number of particle in percent In Whole Sample
Constituents in fractions Retained on Sieves shown below condition condition Condition
NO.1 | NO.1 | NO.3 | NO. Total
3/4 172 3/8 3/16 0 6 0 50 1 2 3
Sandston 14.9 11.6 7.6 19.2 18.1 9.1 7.4 53 0 12.0 0.3 12.3
Limeston 68.3 595 75.3 32.7 27.7 | 427 31.5 34.0 0 555 1.3 56.8
Tuff 16.8 28.9 17:1 48.1 542 | 482 61.1 60.7 0 29.2 1.7 30.9
Totals 100 100 100 100 100 100 100 100 100
Weighted Average,conditionl 0
Weighted Average,condition2 96.7
Weighted Average,condition3 33
Summary of The Results
L Lsls ao s | olows RWRS
. 5 &y e Ao | el | (S (Slas .
ol pakia sleng S = sop | by | OS5 | st | . ; ‘ . fss
SlaXs 103319 l.033ls /. /. /A
oSl ladsls St
A Sandston 12.28 0
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Evaluation of Alkaline Silica Reaction of Tehran Mining Aggregates
Using Petrographic Test and its Compliance with Accelerated
Prismatic Mortar Test Results
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Abstract

Aggregates are a collection of mineral rock fragments. One of their most important applications is in the
preparation of concrete, which has many physical, chemical and mechanical properties of concrete related to
aggregates. This study was designed to confirm that the reaction of aggregates is the main cause of concrete
failure. In this regard, the silica-alkaline reaction of concrete aggregates, from the point of view of geology
and mineralogy determination of aggregates and identification of aggregates prone to alkaline reaction using
aggregates of several sand mines in Tehran, petrography studied Took. In order to achieve the actual
performance of the aggregates, the accelerated mortar prism test in accordance with ASTM C1260 was
performed. The purpose of this paper is to match the petrographic results of aggregates with the accelerated
results. The results show that the presence of harmful minerals such as microcrystalline silica, different types
of silica tuff, zeolite, carbonate and andesite tuff, siliceous limestone and because of some aggregates having
a silicic background, indicates the poor quality of these aggregates, which, if used, cause expansion and
swelling of concrete and eventually tends to the rupture the structure.

In addition, the results obtained from ASTM C1260 test, the average 14-day expansion of prisms made for
sand aggregates No. 1, is equal to 0.225 and for sand is equal to 0.206, which in both types is greater than 0.2
mentioned in the standard text. Also, for sand aggregates of mine No. 2, it is equal to 0.241 and for sand it is
equal to 0.152, which is more than 0.2 for sand mentioned in the standard text, but for sand it is between 0.1
and 0.2, which has the potential is active that these results confirm the accuracy of the results and the
importance of petrographic testing in order to select suitable materials with low cost in a short time before the
implementation of the concrete mixing plan.

Keywords: Aggregate « Alkalin concrete reaction <ASTAM C 295 petrographic Test: Gravel mines.
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case | H (m) D/H di/H r’H EJ/Es L/H
1 50 0.4 0 0.03 0 0.4
2 150 0.4 0 0.03 0 0.4
3 50 1 0 0.03 0 0.4
4 150 1 0 0.03 0 0.4
5 50 0.4 1 0.03 0 0.4
6 150 0.4 1 0.03 0 0.4
7 50 1 1 0.03 0 0.4
8 150 1 1 0.03 0 0.4
9 50 0.4 0 0.07 0 0.4

10 150 0.4 0 0.07 0 0.4
11 50 1 0 0.07 0 0.4
12 150 1 0 0.07 0 0.4
13 50 0.4 1 0.07 0 0.4
14 150 0.4 1 0.07 0 0.4
15 50 1 1 0.07 0 0.4
16 150 1 1 0.07 0 0.4
17 50 0.4 0 0.03 3 0.4
18 150 0.4 0 0.03 3 0.4
19 50 1 0 0.03 3 0.4
20 150 1 0 0.03 3 0.4
21 50 0.4 1 0.03 3 0.4
22 150 0.4 1 0.03 3 0.4
23 50 1 1 0.03 3 0.4
24 150 1 1 0.03 3 04
25 50 0.4 0 0.07 3 0.4
26 150 0.4 0 0.07 3 0.4
27 50 1 0 0.07 3 0.4
28 150 1 0 0.07 3 0.4
29 50 0.4 1 0.07 3 0.4
30 150 0.4 1 0.07 3 0.4
31 50 1 1 0.07 3 0.4
32 150 1 1 0.07 3 0.4
33 50 0.4 0 0.03 0 3
34 150 0.4 0 0.03 0 3
35 50 1 0 0.03 0 3
36 150 1 0 0.03 0 3
37 50 0.4 1 0.03 0 3
38 150 0.4 1 0.03 0 3
39 50 1 1 0.03 0 3
40 150 1 1 0.03 0 3
41 50 0.4 0 0.07 0 3
42 150 0.4 0 0.07 0 3
43 50 1 0 0.07 0 3
44 150 1 0 0.07 0 3
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case | H (m) D/H di/H r’H EJ/Es L/H
45 50 0.4 1 0.07 0 3
46 150 0.4 1 0.07 0 3
47 50 1 1 0.07 0 3
48 150 1 1 0.07 0 3
49 50 0.4 0 0.03 3 3
50 150 0.4 0 0.03 3 3
51 50 1 0 0.03 3 3
52 150 1 0 0.03 3 3
53 50 0.4 1 0.03 3 3
54 150 0.4 1 0.03 3 3
55 50 1 1 0.03 3 3
56 150 1 1 0.03 3 3
57 50 0.4 0 0.07 3 3
58 150 0.4 0 0.07 3 3
59 50 1 0 0.07 3 3
60 150 1 0 0.07 3 3
61 50 0.4 1 0.07 3 3
62 150 0.4 1 0.07 3 3
63 50 1 1 0.07 3 3
64 150 1 1 0.07 3 3
65 75 0.7 0.5 0.05 15 1.7
66 125 0.7 0.5 0.05 15 1.7
67 100 0.55 0.5 0.05 15 1.7
68 100 0.85 0.5 0.05 15 1.7
69 100 0.7 0.25 0.05 15 1.7
70 100 0.7 0.75 0.05 15 1.7
71 100 0.7 0.5 0.04 15 1.7
72 100 0.7 0.5 0.06 15 1.7
73 100 0.7 0.5 0.05 0.75 1.7
74 100 0.7 0.5 0.05 2.25 1.7
75 100 0.7 0.5 0.05 15 1.05
76 100 0.7 0.5 0.05 15 2.35
77 100 0.7 0.5 0.05 15 1.7
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Comp. Event Year Station Mag | Mechanism | Rjpo(km) | Rrup(km) | Vs3o(m/s)
1 Kern County | 1952 | Taft Lincoln School | 7.36 Reverse 38.42 38.89 385.43
2 Irpinia, Italy | 1980 Sturno (STN) 6.9 Normal 6.78 10.84 382
3 Manijil, Iran | 1990 Abbar 7.37 | strike slip 12.55 12.55 723.95

H(m) D/ di/ll vH EcEf L
§ 2.0
:: 1.8
E 16
b U35 e ST £ gl oo 2l il byxoyly 51 -1 S
i)y Jalod coi 1T 7 g o 2 Wl @ B o)y Sl -0 Jgu
Source DF AdjSS | Adj MS | F-Value | P-Value
Model 27 3.30919 | 0.12256 36.38 0
Linear 6 2.8473 | 0.47455 | 140.85 0
H 1 0.0778 0.0778 23.09 0
D/H 1 0.06414 | 0.06414 19.04 0
di/H 1 0.44239 | 0.44239 131.3 0
r/H 1 2.12842 | 2.12842 | 631.71 0
Ec/Ef 1 0.00683 | 0.00683 2.03 0.161
L/H 1 0.12771 | 0.12771 37.9 0
Square 6 0.00743 | 0.00124 0.37 0.896
2-Way Interaction 15 0.45447 0.0303 8.99 0
Error 49 0.1651 0.00337
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Investigation of Effective Parameters on Seismic Response of Intake
Tower in Reservoir of Concrete Gravity Dams

S.Resatalab?, M.T.Ahmadi®, M.Alembagheric
aph.D. Candidate, Department of Civil and Environmental Engineering, Tarbiat Modares University, Tehran, Iran
b Professor, Department of Civil and Environmental Engineering, Tarbiat Modares University, Tehran, Iran[Mahmadi@modares.ac.ir]
¢ Associate Professor, Centre for Infrastructure Engineering, Western Sydney University, Sydney, Australia. On leave from
Department of Civil and Environmental Engineering, Tarbiat Modares University, Tehran, Iran

Abstract

In this article, effective parameters on the maximum drift of top of cylindrical intake towers are studied with
the interaction of concrete gravity dam, foundation, internal and surrounding water of tower with seismic
analysis. The tower is modeled using three-dimensional finite elements according to the Eulerian-Lagrangian
approach. The Parameters included the height and radius of the tower, depth of inside and surrounding water
of tower, the elasticity modulus ratio of concrete to the foundation, and the tower distance from the dam are
investigated under modified Taft, Irpinia, and Manjil earthquakes based on the second type spectra for very
high seismic areas from 2800 Standard of Iran. To carry out a parametric study, the Response Surface Method
(RSM) is employed to distinguish the most influential parameters. The evaluation of the results indicated that
the ratio of radius to the height of the tower is the most effective parameter. The maximum drift of the top of
the tower was reduced by increasing this ratio. The second most effective parameter is the depth of inside
water that increased maximum drift when raising from a quarter tower height. Furthermore, the ratio of
elasticity modulus is the least effective parameter.

Keywords: Intake tower, Interaction intake tower-dam-foundation-reservoir, Seismic analysis,
Hydrodynamic pressure, Response surface methodology
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Abstract

In this study, concrete self-healing methods, especially using bio-based (bacteria)techniques was reviewed.
So, the effect of bacteria on concrete properties has been investigated. As Cracks appear in concrete through
different reasons, strain reduction and damages through environmental conditions and corrosion will happen,
which requires continuous and repeated actions. Therefore, this issue cause serious challenges in construction
industry. Since last decade, self-healing technology has received a lot of attention from researchers, and
different materials i.e. mineral, polymeric, and organic compounds have been considered as target of this study
in a review over bacteria's producing calcium or nitrate compounds to heal micro-cracks, from 2017 to 2020.
In this respect bio-mineralization technique has a promising results in concrete micro-cracks healing, and the
results of the research indicate some method of carriers and encapsulation of bacteria utilization causes more
improvement in concrete in compare with direct methods. Hence, it definitely increases concrete strain and
durability. However, environmental conditions such as temperature, nutrients, pH and other variables such as
concentration, bacteria type and carriers on concrete self-healing should be considered.
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Investigation of the Effect of Local Pozzolan of Kolash on the Ratio of
Tensile Strength to Compressive Strength in Ordinary Concrete and
its Comparison with the Proposed Values

Hamid Piri Rozi'*, Ali Foroughi Asl?, Hamid Reza Azizi Pesteh Baglo®
1.Master of Civil Engineering(Structure),Roshdiyeh Higer Education Institute, Tabriz ,[m_hamidpiri@yahoo.com]
2.Associate Professor, Faculty of Civil Engineering, University of Tabriz, Tabriz, Iran,
3.Faculty member of Civil Engineering Department, Roshdiyeh Higer Education Institute, Tabriz

ABSTRACT

Today, concrete is one of the most widely used building materials in the world, and cement is the main material
of its structure. Cement production by macro use of natural resources, causes the destruction of nature and by
creating various pollutants causes environmental pollution and by spending process costs, increases the
economic costs of projects, so the use of different pozzolans as a substitute for cement in production Cement
has been widely used as an additive and in Concrete production as an admixture.In this study, according to the
executive and economic issues, the local Kalash-Sufian pozzolan has been selected to investigate its effect on
the mechanical properties of ordinary concrete and to determine the ratio of tensile strength to compressive
strength. In this study, two series of samples (control without pozzolan and samples with pozzolan) based on
ACI 211 [1] mixing design and using aggregates in accordance with ASTM C33 [2], type two cement and
local Kalash pozzolan in quantities Weights of 10, 15 and 25% of Weight percentage of cement in 7, 14 and
28 For 7, 14 and 28 days and then tested to determine the compressive and tensile strength. The ratio of tensile
strength to compressive strength was determined as one of the design parameters in both series of samples and
was presented with different values of relations, including ACI. The results showed that the use of local Kolash
pozzolan by 10% increases the ratio of tensile strength to compressive strength compared to the control
(control) sample, which can be considered a significant saving in the use of local Kolash pozzolan.

Keywords
Pozzolan kolash, Compressive strength, Tensile strength, Tensile to compressive strength ratio
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3. high performance fiber reinforced cementitious composites
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1.Engineered Cementitious Composites (ECC)
2. Dr. Victor Li

o sl ojlw g iy 5,908
99 () tians




Spaie & (FA) 6ol puSE a5 canl ool lis 3] Glibss
Sy el g Vb pans 235 LECC ody ol 50
plxl 5l Bas bl ply cwl ouds bows alfais So,9>
i il b ol gl 4 s 5
Sloogar lows Soo (o (Yoo b ol S (Voss
SlSe ooy e o0gae ;3 ol ey bglive SilSe
Alas cpl joall aily )18 ool cwaige Sleww Cojgmels
il el sleaigejl iS5 5)lad Cuglio bS5 e

Lol T Jgaz 50 00l o,Lsl ECC slabglsns

PEaalo §T 4ol

& yao plaw g 330 &5

Sloss ol ECC Lglis suins LS5 olge « axlllas ol 4o
erdss So « C g5 FA)sob S5 0 ¥ s (PC)als
5 (PCE) 505381 «(PP) (plsg o by BLII ¢ ol asle (MS)
5 LS plor (alardy (Sopd Slasie cul O
b Sl oaal ¥ Jgaz 5 Y ga 50 (5 pae (mrkinsg Soce
el pleiSle (cordiaig S0l ead 4 (Bras g
Yoo ol omaS coglie ie o £ dpae SUI sk

ol anSo o gy 2,5 5kSA e ] (ogate ()39 5 Sl

Ol angd 5 Gl 50 Guinsg Ko Y5500 0l gl 4 az il
0y b olg o ECC o o asliias] (ool Sl sl )]
oolainl oo jo o jemelS ()l sl CollE I egy LMW 7)1
2T a Caro 0 ECC glas )l 51 S a0 0,8
:<H)C~m‘

555 S S byl g o 5 s Sy
a9 1y S leas Gl S s wilg o ECC YL oolsl
o3l SSL (S5ls8 5l 5 oS Lai ojl Jome 4y il ]
YU Coonl a0 b slaosle jo )lg5 oo a5 )0 008 (5 .5 5l
Ms 5 solazwl ECC

yone Va3l ECC YL S8 i cools Loy
S8 g aman g0 o ECC Jlg SO & jgums aliye j0 Olxao
58Sl g WS e a0 jgmme ST iS oinlesl Y g
ECC )l bawgs JSC2 yss plod 090 ool S 5 (o sl 2w
ol (HBly Gubie ;5 VIS8 5 0 Gaod D58 00 i
Lol doe ECC-link-slab s,5Ls a5 sls

el ;50 ECC Wb (g Las b s 5 (g,Lid canglie Lo
3500 18 los ) wad slas 551 3l cou oS el sla
.(H)O; oolawl U‘?’\S’Q

by wile g b3l olie ;5 ECC YL 6550 @i
2,5 oslitul lys oo SWSL <P 5l 6T ol cea Jla!
P laab ¥ 7y Jlail b, o ECC ;I ose 0,40 d3g05

.(\Y‘)w‘ 0 0o 5,593

S99 lgo (S b Slasino —¥ Jguz

S5 Sl

um (m?/kg) (Kg/m?)
Y-Y fyYv Y/ PC
<IY-Y 704 Y00 FA
e b=eIY Yeoon YIY- MS




S99 Olgo (2 b Wlasio -Y oo

sbosds 5JGT
C4AF | C3A | C3S | C3s Cl SO; | P:Os C SiC K20 Na,O MgO | CaO | Fe0; | Al:Os SiO;
AR A AR OV/fY - Y0 - - - - IY - VA FYINV | YIFO [NAS Y-/A 8
- - - - RN YIY - - - 1 -/t NG YA \As \# Yo E
- - - - DR SN ERYARS AT YA 0 G IRV /A g IR VR QAR <AV | </F | <JAY | VXYY | AYIAS g

Sl VY i anle Conin awbe ases o GtV oo SUL G alsS 0 S e VP pndiw auls adllac (pl jo (B ae ailaSin
PSS (b g9 5l Bdod (ul 55 (Bran oailS Olg; 392 50 (ol dule an bt pleitle erdaig 25 0
Oleitle candiniy &S b Jgame VAN PCE )ls ab b 0 ool (aseie Gmb 9 YU o> sl sads sols las V JS
Olyee 9 yid 3 eSS VY 5,00 PCE ogase (45 .cusl o> INSO 4977 - ASTM C136-96 o lubiul gl jloges
el 3o y0 FA als Blge Lo 0 50 wilaSn sl i Cole Cue ) alaSin e

Gysee 2oy A0 M en 5 e lalllas L 5:llas ECC

: e =7 ©
oA =3 bk S 8 : g % g 8
s = T * T
o -"E\. ke 1\ -------- W o
° IR \
A . . .
Z60 i -
e N \
%50 " : \
& : |
Q40 ; :
% :
=% S
20 - \
10 = ~ I\
0 : =~ ———
100 10 1 0.1 oo

PARTICLE SIZE (mm)

Baigo )T & ilwosleT g LIS
Ve g ¥y ¥ ) bglie o o oslitl Y5 el 55k $316) 2 T

Uy5)5" L, 0l U")il} J“.“L"""’.. S)S...,o UYQJ}' Qo0 Y’9 V. el 00l ool uLA.MJ ij..\? L) bj.l.?ba ¥ GIL»A-O G M—A—M—'
Cow) (5‘51" )"““Sl’ )_wfl} uyj)ﬁ.’ J)....S ECC bj.lm JERE%™) oolaw! uys)y

o sl ojlw g iy 5,908
99 () tians




(Kg/m® ) bylio gty o —F Jguiz

Slge & O Cors (/y SLI ST el 0 Ko ol jsls b e _3“
e o ) (ko) (ko) 0 | o | 3
<IYY Y ¥ _ s5q tfs AOA E/_Igg co
IV Y oy oy 5ox tt | aon | EER g
<YV \ <Y Voo a%4 fts | oA 535'31'35 ;
AN \ <Y i o FFF | 00A 5';2% 3

God ‘slbé.i,.n)’i -y s
ASTM C 190 s il b sillas s oo YO XYOXVD S
IS j0 S cos sladige;] 5l ol aiges ol oo ool

3 dS So 5l megh cpl o el eals eols lad ¥
A oolail jgawle oSiils cwdige 8 o les]

S “:6'&4}9&}"— Yy |s 3

el ple) LI G2 4 el slge lanl Bk opl o
(48,35 )3 599 Ve )V ojlad Ce s b (omeons dslo 9 LY
@ 39938 5 2l S e 0l bl aiBs Sy Cos o
(42,85 ;0 ;90 1+ +) Y ol Cue o b g 0y adlsl Slis bogloxs
(43,85 ;10 ;90 Yo ) Vool Ce s b Ly g 4B ) oo 4
o ple YS! g, onl b Pasas bl Ko aido Y sl
Slllas gub (B e ECC) cslyssy 5 550 ECC
ey b BLI aids ¥ Sae 4y 5T 50 el oad ooy 1 S50
5 CawdSy haliee bl adlal (aads jo ;90 Ver) ) ooles

ouloyT sl gy
S b8 Cwoglio

LS (Yoje 5l sae,s (sl U b))l Hskie &
Cunglio talojl ECC (55Lad Cunglin 2 (malonsg ,Seo Y355 b
ol o ab alil INSO 21082 o lastiw! gubs < (5,Lid
Gl yado Qv b 20. olul 4 oS o JB 5l axllas
ago;l 5l gl Ages .l o0 oolawl INSO 21082 o laslew b
Opoh ol 0wl sk ooy las VS o jLlid cow sl
(e Do Dligdos 5550 oBilejl jo i sy S

A% oolatwl

S oo glio

@b aSE (Vg0 5l (a0 (Rl 58U b)) ekt &
Ceoglie fyge;] ECC itS Cunglin p (purinsg S V590 5
A el ASTM C 190 o jlasbiw] 3l EMe pukiine (ilS

os sle LB 5l aslllas ol jo



~ U o

N

(MPa) (RS Caa glaa

=

4.66 >
4.33 )
3.33 I I I

E-PP-MSO E-PP-MS10 E-PP-MS15 E-PP-MS20

o

ECC b balse s congliio (8 )5

S 3 A

il 18 50 Bl G b
ks S Ny 3os )+ (55l (E-PP-MSL) Lglia )
Caglin (g, Y7 yioli8l g Do aily ;o PP Ul L
Gllae S auly 0 ot ey (g,lid Cuaglie Ll oals (g Liud

S0 JIBECC Lyl jlxe ogame ;0 ) Jgax b
ki o WVg590 00,0 V0 (g9l>(E-PP-MS15) L glses -¥
(6Lt Cenglia (s0m,5 V sl . ge ke aily ;5 PP LI
50 odal s (6,Lid Caaglie ylizmen 3939 (ol b sl oo
JBECC bl jlxe s0game j0 ) Jgo b gollae o oils

RPN
g Sea Yg39s 0,0 Vo (gl (E-PP-MS2) Lglsea -Y
Caglio 0oy O LinliEl e e il o PP LI L
Glae S aals [0 ot Caway (g,lid Cuaglie Ll 0uls (g Lid

S)ls JIBECC Lgle sl o0game ;0 ) Jgax b
ki o Yg590 oy Vo (g9l (E-PP-MS1) Lglse -F
Caoglie (gauo,0 Vo ilidl Coge e oy ;o PP LI L
Billae oo wily 50 o] Ceway LS Cooglie el 0als paiS

S8 I ECC Lglsw jlow oogame ;0 ) Jga L
i o (Vg590 00,0 10 (55l>=(E-PP-MS15) L gl -0
Ceaglio (g0m,s Fr Linl3dl g B ozl yo PP LI L
Bl o ozl ) sl sy (S Coaglie ol 0ol iiS

S JBECC bl jlxe sogame j0 ) Jgax b
g Koo (Vg3 do )0 Vo (g9l (E-PP-MS2) L gl -
Caglin (oo, B0 il Coge e oy ;o PP GUIL
Gl e aily jo odel Ceway pilS Cooglin sl 00l oiuiS

Sl JIBECC Lgle sl oogame ;0 V Jgax b

ol S Y950 b ol S (Vg5 5l (o2 il
o 059, VA (5,Led Cuaglia aldl 4y poie ¥ IS0 L (Bullae
dgo3l ¥ Sl Jol> F JSS 50 00 ools ol guls .l
2o, Yo sol> (E-PP-MS20) Ll (g,lis canglin .ol
JEbe Arly plyy woys ¥O Al L i See (Y5508
Sall gl 4y S (5 Lad Cuoglie Giali8l (o ylien 55, YA o
a0, Vo gyl (E-PP-MS10) Lglses (5 ,Lid Caglin .uils |
JELlBL VO L ply 0,0 V7 (al 3l h ki S (Vo5
ao,0 VO gol> (E-PP-MS15) bl (s lad Cuoglio o

JEbBe OV Ll oy ¥ 28l b by e (Y952
20,5 sualie

90
.3 80
)

= 80
70
J 60 23 51
f'i 50
©40
=30
£ 20
210
0

E-PP-MSO E-PP-MS10 E-PP-MS15 E-PP-MS-20

ECC s bolso g Lid cunglio —F S
S b o i go jT Cunsil s

kg See (Y50 b ool S (Yo 5l (25 (Sl
odd 059, VA (oauS Cuaglie oljfl 4y e 8 JS5 L Bollas
Ago;l ¥ Sl Jol> 0 JSo 50 00l ools plas bt .l
Ll

SYsi9 2o, Yo gol> (E-PP-MS20) Lglse iuiS Canglin
VA 33 JBlble B L ol gao)d 00 (a8l b Guainss S
) als dgel 4 Cond 2l Caaglie iali8l cp i 39,
20,3 V0 (s9l> (E-PP-MS15) Lglxe _uiS Caaglio .ouisls
T80 L ply oo, B Gmlidl b Geding e Vo390
Vo gl (E-PP-MS10) Lo L84S Cosglio 5 JSublo

o sl ojlw g iy 5,908
99 () tians




AV ek Se (Y950 b g0k S (Vg5 iSole (Seillle Sluogas bl Gudod jl osel sy @l b Gl
a0 o b )1 ECC Sl Slisgas jlxe oogae jo

&bw

1-Toolabi, F., A.Parvari, 1397. " Quasi-static analysis of concrete frame made of engineered cement composite" Second
National Conference on Civil Engineering, Architecture and Urbanization(In persion)
2- Zych, T. 2014." New Generation Cementitious Composite With Fibers — Properties and Applications ".
3- Maleki, S. K. Behfarnia. 1396. " Knowledge of engineered cement composite (ECC) and applications."” Sixth National
Conference and the Second International Conference on New Materials and Structures in Civil Engineering. Yazd
University(In persion)
4- Gadhiya, S., T N. Patel and D. Shah. 2015. " BENDABLE CONCRETE: A REVIEW " Int. J. Structure. & Civil Engg.
Res. ISSN 2319 - 6009, Vol. 4, No.
5- Turk, k., and M. Nehdi. 2017." Coupled effects of limestone powder and high- volume fly ash on mechanical properties
of ECC." Construction and building materials. 164 (2018) 185-192. https://doi.org/10.1016/j.conbuildmat.2017.12.186
6- Kan, L., R. Shi, and J. Zhu. 2019." Effect of fineness and calcium content of fly ash on the mechanical properties of
Engineered Cementitious Composites (ECC). "Construction and Building Materials 209 (2019) 476-484
7- Li ,V.C.2008. “Engineered Cementitious Composites (ECC) — Material, Structural, and Durability Performance,”
Concrete Construction Engineering Handbook, Chapter 24, Ed. E. Nawy, published by CRC Press
8- Halvaei. M, M. Jamshidi, M. Latifi.,and Z .Behdooj. 1391." Effect of Polymeric Fiber Types on Mechanical Properties
of Engineered Cementitious Composites.” 8th National Conference on Textile Engineering- May 2012- Yazd University
(In persion)
9- Hajati modaraei,A. A,M.Saradar, M. Sandiyani.,and B.Tahmooresi. 1396." Evaluation of durability of

engineered cementitious composites (ECC)." 2st National Conference of New Concrete Technologies(In
persion
10- Gumds, M., A Arslan. 2019." Effect of fiber type and content on the flexural behavior of high strength concrete
beams with low reinforcement ratios". Structures 20 (2019) 1-10
11- Li .V. 2009." Applications of Engineered Cementitious Composites (ECC) ". Springer-Verlag GmbH Germany, part
of Springer Nature 2019. https://doi.org/10.1007/978-3-662-58438-5 9
12- Kim, Y. Y., Fischer, G. and Li, V. C. 2003. “Performance of bridge deck link slabs designed with ductile ECC.”
Submitted for publication in ACI Structures J
13- Li .V. C.2011" On Engineered Cementitious Composites (ECC) A Review of the Material and Its Applications".
ResearchGate Magazine. https://www.researchgate.net/publication/237783722
14- Sahmaran, M., M. Lachemi and V. Li. 2009. " Assessing the Durability of Engineered CementitiousComposites Under
Freezing and Thawing Cycles." Journal of ASTM International, Vol. 6, No. 7 Paper 1D JA1102406
15- Sahmaran, M and et al. 2012" Improving the workability and rheological properties of Engineered Cementitious
Composites using factorial experimental design". Contents lists available at SciVerse ScienceDirect Composites: Part B
45 (2013) 356-368.
16- Yang EH, Sahmaran M, Yang Y, Li VC. 2009"Rheological control in production of engineered cementitious
composites”. ACI Mater J 2009;106(4):357—66.


https://doi.org/10.1016/j.conbuildmat.2017.12.186

Effects of Replacing Fly-ash with Silica Fume on Compressive and
Tensile Strengths of Engineered Cementitious Composites

Yeganeh Rezaei'”, Hooman Hoornahad?, Abbas Akbarpour?
1- MSc student, Aria University of Sciences and Sustainability, Semnan, Iran [yeganerz@gmail.com]
2- Associate Professor, Aria University of Sciences and Sustainability, Semnan, Iran
3- Associate Professor, Islamic Azad University (Southern Branch), Tehran, Iran

Abstract

Concrete is weak in tension and exhibits low flexibility and ductility due to its low crack growth resistance.
Such a weakness has led researchers to study high-performance composites so as to replace concrete with
composites in certain cases. Engineered cementitious composite (ECC) is a cement-based composite that has
excellent ductility and exhibits strain hardening behavior. Having multiple micro cracks under tensile and
flexural loads, instead of transverse and deep cracks, are among the unique properties of ECC. The significant
difference in the behavior of ECC under compressive and tensile loads, compared to the conventional concrete,
has caused such a composite to be seriously considered in the construction industry.

One of the main components of ECC is fly-ash, which has made construction uneconomical due to being an
import product and its high price. In this study, the effects of replacing fly-ash with silica fume, which is
available in Iran at a reasonable price, are investigated. For this purpose, in addition to the control mixture, 3
more mixtures are prepared by replacing fly-ash with silica fume at different percentages (10%, 15% and 20%).
In this paper, focus is on the experimental results of compressive strength and tensile strength tests. The results
show that the replacement of 20% fly-ash with silica fume increases the 28-day compressive strength by 45%
and the 28-day tensile strength by 50%, compared to the control sample. As a result, the use of this composite
in industry seems to need further investigation.

Keywords

Engineered cementitious composite, Microsilica, mechanical properties, Compressive strength, Tensile
strength
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Evakuation of Seismic Behavior of Concrete Low Damage Buildings
Equipped with Rocking Motion and HDR Seismic Isolation
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Abstract

Due to the safety of buildings during and after earthquakes and the need for very fast repairability of
structure after an earthquake , new Idea are another of this practical methods that the building is built
to use . In this method, the concrete shear walls are allowed to have limited lifting, which is done by
using dampers to dissipate the seismic energy, and the post tensioned cables also act as the reversible
system. This design brings the behavior of the structure clother to the first vibrational mode and this
leads to the improvement of the seismic behavior of the structure. For this reason, in this study, the level
of sciesmic performance of medium-height buildings with rocking motion and HDR seismic isolation
has been investigated. In this study, 4 and 8 story buildings with rocking motion and HDR seismic
isolation and without it in SAP2000 software have been investigated under 7 near-field seismic records.
The results of time history analysis show that the manufacture has a composite system that has a
combined power and has a seismic effect that is very suitable such a way that CP plasic hinges in fixed
structurs decreased to 10 plastic hinges in rocking motion and HDR seismic isolation.

Keywords
Performance level, Rocking motion, Rocking Shear wall, HDR seismic isolatin.
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