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Fig. 1. Location of Javeh Dam Reservoir
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Fig.3. Determination of Optimal Aggregates
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Composition SiO: ALO; Fe:03; MnO KO NaxO MgO Ca0O TiO:
Percent 8.61 2.22 0.82 0.04 0.46 0.25 0.4 48.66  0.07

Table 1. XRD Test Results of the Sample Borrow Source
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Fig. 2. A View of Aggregates Production Site (Crusher)

OA

A5l a5l 5 s 028 (gl il
o bl o auT B s Lilan, e oS 5 S
Flas 5305 Gl oisn 8 Slakieag b5 SO
wisg o> ool s Sns s la Ll Sdecm A
B e o sins 53 llae 5 slpe b 5 Ak e )
3 kS S 53 e sl SU ol S [15] w8
Sl ol 453 aie Sl iy D35 g3l
LS s bl e
ol gl Uy kS 5 sualls gl oY (slas It
b oary b [3] wsle el ol b Sl
2 Bl 28 S s O 5l llas (551300 ¢
(0= )ale i Jolt llan e e ol L 1L

[PPHELCW



Y44 JL»'/Y e)Lo...i/M 092

b s oo, bl Candse o ax 5 Loyl o3 J 28
b Gills (b L5 2815 o tlesl b @ e
D dxie Ly oS ASTM-C1260 5,1 k.l
bl J5 S e 5 35 a5
Siolesl o OV 8L o bl s s
S o Vi Ol (V) JS3 Gillae o 3155 %
oslizal (sl O35 o3 Yo b sl Ologw L5, 1T
3 Oloswr 1l (S5 Slaseii o dd Ol 65, s
el 0l sl () Jgds

Cobe LS oy ab g5 3l e oslatw | OY¥ 5350 53
el OV abeed 4 La e =«
5 el 35050 alS (8) Jsd> 3l ASTM-C311
03,512 1, N IS ASTM-C618 s 1kl S5
Ll o

S Mg 9 s,JT—T'—\—f

G oy 303p 0daldl BB &S ad Ol ja S5k
LU b eme O 55 eslital Ll e 3L 4zl ol
sl a5l LL Ol B s b e )l 5l gole
T3S ol el b5 O Jshome 3l 5e e S
5 el i ol O 5l b gad Ct e 3 5L3 350
2l ol Al S Sl il
S s Sl Oyl O glerd sla il
chle ey (PPM) ) s p S e V1 5 0Y (i s
3338 3l il pd BB a0 ol sl
ASTM- s lut—ul b silke Ske s glea
O o 5 5,8 0las oS J 28 0l peas C494
Sl Gl sl cpl lesli il Wy e (ghudids
S ol 2 5 Y g (St 5 DK
Sl Sl oS onl 53 asd o (S ey
OV gz e 3 G358l sl se il slads 5 L lad sl
I ol oS3 3 e S5 iy
Sl () S slke (5,8 slaol; ASTM-C403
g Dle 5 4 ol ol 5 ol il Ll s

Al end Slagw 3l ge Loy Olges 4 3l ge oyl

Ll

035 Shabesl el Ui gy s pand gl o
Skl b e las o3y abe ST o puases
s 53 (1) U3 Gillae i3 al jo 4 ;3 ASTM-C29
RPN
A e i Ao s Y
sk (0 YO)la 55 (i nlin o3 s V)
Sodee (YO =00 )alsidys b 4 Cond
(0 =00 )alsiiys wlas cwln oy s ¥
Fagshen (0=)als 5 mllas ) Cond o s
oo o parie 035 wede slapll 85 ks L
Ll g S (Sl slidy J 2S5 03,55
bslsee o el sl 5 sl () Jpdr 3illas
Slodel oy bglsn 31z crlid | pline 4.3 513
Flas S uails (S0l ol =00 llas S 5
Al slagdudls 5l sl b oamlie s (1) UK
O Aege b edd ALl SAe o sbeels
e sl 0303 ikl (0) S8 s [2]ACDIS ol

S bgloes s 3 LalaKn ag s Y Jgd
Specifications
(%)
Fine Materials
Coarse
Materials
To Total 45 55
To Mixture 13.50 31.50 27.50 27.50
Table 2. Aggregate proportion in RCC Mixture
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Fig. 6. Alkali-silica gel Formation in the Concrete Sample without Pozzolan

Sl Olas b8 Il s 0505 (Va5 Olonr (S0 58 Slaasiie ¥ Jgur

Density  Autoclave Vicat Test Normal Blaine Compressive Strength
(gr/cm?®) (%) Consistency (Cm?%gr) (Kg/cm?)
final  initial 28 7 days  3days
3.15 0.2 25.4 3408 days
140 100 478 352 252

Table 3. Physical Characteristics, Especially Type II Pozzolan Cement, Cement Factories Bijar

Naip wlaed 4525 U s £ Jsir

Composition SiO:2 ALOs Fe:0s  SOs K:0 NaxO MgO CaO LOI
Percent 68.9 12.5 2 0.95 351 211 0.99 5.1 4.9
Table 4. The Results of Pozzolan Chemical Analysis
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Fig.7. Time of Setting of Co ncrete Mixtures by Penetration Resistance
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RCC Trial Mixture Designs

Number of Type of Type of
Mixture Pozzolan Cement
Designs

20 Bijar Bijar
20 Abyek Abyek
20 Ilam Ilam

Table 5. Proposed Mixture Designs of RCC for Javeh
Dam
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No Cementitious Cement Pozzolan W/(C+P) Aggreagate (Kg/m?)
(Kg/m3) Content
Content Type (Kg/m®) Content(Kg/m®) % Filler 0-5 5-25 25-50
1 100 Abyek 100 0 0 1.25 300 701 612 612
2 100 Abyek 80 20 20 1.25 300 700 611 611
3 100 Abyek 70 30 30 1.25 300 699 610 610
4 100 Abyek 60 40 40 1.25 299 698 610 610
5 100 Abyek 50 50 50 1.25 299 697 609 609
6 125 Abyek 125 0 0 1 297 694 606 606
7 125 Abyek 100 25 20 1 297 692 605 605
8 125 Abyek 97.5 27.5 30 1 296 692 604 604
9 125 Abyek 75 50 40 1 296 691 603 603
10 125 Abyek 62.5 62.5 50 1 296 690 602 602
11 150 Abyek 150 0 0 0.84 294 684 599 599
12 150 Abyek 120 30 20 0.84 293 684 598 598
13 150 Abyek 105 45 30 0.84 293 684 597 597
14 150 Abyek 90 60 40 0.84 293 682 596 596
15 150 Abyek 75 75 50 0.84 292 681 595 595
16 175 Abyek 175 0 0 0.72 291 680 593 593
17 175 Abyek 140 35 20 0.72 290 677 591 591
18 175 Abyek 122.5 52.5 30 0.72 290 676 590 590
19 175 Abyek 105 70 40 0.72 289 675 589 589
20 175 Abyek 87.5 87.5 50 0.72 289 674 588 588
21 100 Bijar 100 0 0 1.25 300 700 611 611
22 100 Bijar 80 20 20 1.25 297 693 605 605
23 100 Bijar 70 30 30 1.25 297 693 605 605
24 100 Bijar 60 40 40 1.25 296 692 604 604
25 100 Bijar 50 50 50 1.25 297 693 603 603
26 125 Bijar 125 0 0 1 294 686 599 599
27 125 Bijar 100 25 20 1 293 685 598 598
28 125 Bijar 97.5 27.5 30 1 293 684 597 597
29 125 Bijar 75 50 40 1 293 683 597 597
30 125 Bijar 62.5 62.5 50 1 292 682 597 597
31 150 Bijar 150 0 0 0.84 291 679 593 593
32 150 Bijar 120 30 20 0.84 290 677 591 591
33 150 Bijar 105 45 30 0.84 289 676 590 590
34 150 Bijar 90 60 40 0.84 293 684 597 597
35 150 Bijar 75 75 50 0.84 293 683 596 596
36 175 Bijar 175 0 0 0.72 292 682 595 595
37 175 Bijar 140 35 20 0.72 291 679 593 593
38 175 Bijar 122.5 52.5 30 0.72 290 678 592 592
39 175 Bijar 105 70 40 0.72 290 677 591 591
40 175 Bijar 87.5 87.5 50 0.72 290 676 590 590
41 100 Tlam 100 0 0 1.25 300 700 611 611
42 100 Tlam 80 20 20 1.25 300 699 610 610
43 100 Tlam 70 30 30 1.25 300 699 610 610
44 100 Ilam 60 40 40 1.25 299 699 610 610
45 100 Tlam 50 50 50 1.25 299 698 610 610
46 125 Tlam 125 0 0 1 297 693 605 605
47 125 Tlam 100 25 20 1 296 692 604 604
48 125 Ilam 97.5 27.5 30 1 296 691 604 604
49 125 Tlam 75 50 40 1 296 691 603 603
50 125 Tlam 62.5 62.5 50 1 296 690 602 602
51 150 Tlam 150 0 0 0.84 294 686 598 598
52 150 Ilam 120 30 20 0.84 293 684 597 597
53 150 Tlam 105 45 30 0.84 293 683 596 596
54 150 Tlam 90 60 40 0.84 293 682 596 596
55 150 Tlam 75 75 50 0.84 292 682 595 595
56 175 Ilam 175 0 0 0.72 291 679 592 592
57 175 Tlam 140 35 20 0.72 290 679 591 591
58 175 Tlam 122.5 52.5 30 0.72 290 676 590 590
59 175 Tlam 105 70 40 0.72 289 675 589 589
60 175 Ilam 87.5 87.5 50 0.72 289 674 588 588

Table 6. Laboratory Mixture Design Proportions of RCC
7Y
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Number of Required Test Specimens

Cementitious Pozzolan Tensile
Item Materials Compressive strength

(Kg/m?) Percent Strength

7-Days  28-Days 90-Days 180-Days  90-Days
1 0 2 3 3 3 3
2 20 2 3 3 3 3
3 100 30 2 3 3 3 3
4 40 2 3 3 3 3
5 50 2 3 3 3 3
6 0 2 3 3 3 3
7 20 2 3 3 3 3
8 125 30 2 3 3 3 3
9 40 2 3 3 3 3
10 50 2 3 3 3 3
11 0 2 3 3 3 3
12 20 2 3 3 3 3
13 150 30 2 3 3 3 3
14 40 2 3 3 3 3
15 50 2 3 3 3 3
16 0 2 3 3 3 3
17 20 2 3 3 3 3
18 175 30 2 3 3 3 3
19 40 2 3 3 3 3
20 50 2 3 3 3 3

Table 7. Laboratory Program and Test Specimens for RCC Mixture Designs
Sk AT ag bslse Cond A i
Project (C+P)  W/(C+P) MSA Aggregate Vebe V;illl;;t Vp/Vm
Specifications (mm) (Sec) (Kg/m*)
Filler 0-5 5-25 25-50
RCC-125 125 1 50 % Kg %o Kg Yo Kg % Kg 15 2450 0.44
135 293 315 685 275 598 275 598
Table 8. Laboratory Optimum Mixture Design of RCC
osl5 A S o ag bsle cod TS al s alie A Jpu v

Age 7-days  28-days 90-days
Average Efficiency Factor in over 054 091 1.20
60 dams
RCC Optimum Mixture Design 0.58 0.95 1.23

Table 9.The Comparison of Efficiency Factor of RCC Optimum

Mixture Design in Javeh dam
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The Number of Error
Neurons in the
Hidden layer

12 0.043
14 0.025
16 0.010
18 0.015
20 0.017

Table 10. The Best Number of Neurons in the Hidden layer
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Variable Input(kg/m?) Symbol Input
Cement Content X1
pozzolan Content X2

Filler Content X3
Sand Content(0-5) X4
Gravel Content(5-25) X5
Gravel Content(25-50) X6
Water Content X7

Table 11. Input Parameters of Models and their Symbols
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Data segmentation Artificial Neural
Network
Training Data %70
Validation Data %15
Testing Data %15

Table 12. Percentage of Training, Validation and Test Data
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Abstract

The RCC construction method is one of the alternative methods in constructing concrete and earth dams.
RCC is a kind of concrete which is pressed with roller, and after being compacted with roller, it is
changed to a concrete like conventional concrete. Primarily, using RCC in dam construction was
developed to obtain the concrete structural properties and a construction method similar to earth dams.

In RCC mixture design, compressibility, non-segregation, maintaining the consistency of the fresh
concrete, limiting the permeability, and achieving the proper bonding among the layers is required for
efficiency. A qualitatively and quantitatively wide range of materials are used for constructing RCC
mixtures in different dam projects. Therefore<Primarily the RCC aimed to obtain the conventional
concrete properties and the construction procedure similar to earth dams. The quality and accessibility
to materials to produce RCC should satisfy the structural and durability requirements. Therefore, the
proper ratio of roller compacted concrete mixture is an important step in achieving an economical and
durable concrete. This study aims to investigate the effects of various factors on the dam RCC mixture
design (a case study of Javeh dam in the West of Iran), which optimum mixture design was developed
as a laboratory research while observing all technical requirements and finally it was conducted as a test
pad application. Javeh Reservoir Dam is located in a distance of 40 km southwest of Sanandaj, Kurdistan
and 6 km from the downstream of Gaveh Roud and Qeshlaq River intersection. The dam is made of
RCC. The properties of RCC in fresh and hardened conditions are of particular importance. Technical
and economic advantages of RCC dams depend on the suitability of the mixture design. Therefore, by
an appropriate mixture design, we can investigate the effect of RCC composite materials on the strength
properties of RCC in terms of compressive strength, efficiency and non-separation characteristics of
aggregates and their ratios in an optimal mixture design. RCC must have sufficient efficiency to achieve
the desired density according to the method and facilities. The efficiency of the new mix of RCC is
entirely influenced by the amount of paste in the RCC mix. The paste contains the materials finer than
#200 sieve including cement, pozzolan, water, filler of the aggregates and air bubbles. From the results,
the total cementitious materials used in the optimum laboratory mixture design is 125 kg/m3. In addition,
the ratio of Paste to mortar was about 5% higher than the minimum recommended in the RCC instruction
given in the manual of the US Army Corps of Engineers. The compressive strength of roller concrete is
affected by factors such as the amount of aggregates, the quality of fine grains, the quality of cement
materials, grade density and content of mixed moisture. Considering that artificial neural networks are
among the modeling methods that have shown great power to adapt to engineering problems, the models
for predicting the compressive strength of this type of 180-day concrete is discussed based on the actual
results from laboratory mixture design by neural networks modeling. The values of correlation
coefficients in each of the models made in this study were close to the value of 1, which indicates the
appropriate accuracy of the models.

Keywords: Mixture Design, Roller Compacted Concrete (RCC), Strength Parameters, Neural
Networks, Javeh Dam.



