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Study of the change of elastic modulus of asphalt mixtures
Modified With a Mixture / Polymer - Sulfur /

Abstract

The modulus of elasticity is one of the most important
characteristics of the materials used in the construction of
engineering elements and Asphalt used in flexible paving layers
because it expresses the behavior of the material in the elastic phase
by analyzing the relationship between stress and strain.

The latest accurate design methods for flexible pavement layers,
such as the elastic theory method or the finite element method for
designing multi-layer flexible pavement layers, depend on
introducing the values of elasticity coefficients as one of the most
important engineering properties of the paving layers materials,
especially the bituminous paving layers. n our research, we
determined the modulus of elasticity for samples of a reference
bituminous mixture without additives, and then for samples of
bituminous mixtures modified with Polyethylene (PE) and
bituminous samples of bituminous mixtures modified with a
mixture/polymer-sulfur/, We have observed an increase in the
modulus of elasticity for mixtures modified with PE (35%) and
mixtures modified with sulfur / polymer mixture / its value (40%).
Then we conducted on the samples experiments that simulate the
effect of investment factors and weather and climatic influences on
materials during the operating and investment period (Conditioning
Test) to determine the changes on the modulus of elasticity. We
concluded an improvement in the value of the change in the
modulus of elasticity for the bituminous samples modified with a
/sulfur-polymer/ mixture, which reached its value (98%), while for
the bituminous samples modified with (PE), the value was (82%),
after conducting simulation experiments. Which led to the
improvement of the performance of the bituminous pavement by
eliminating the cracks in the pavement generated by the effect of
thermal stresses and repeated loads. It improves its resistance under
the influence of high loads, climatic and thermal factors

Keywords: Modification of bitumen with polymer - Modification of
bitumen with sulfur
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Study of properties of Recycled
Aggregate Concrete

Abstract
Some properties of Recycled aggregate Concrete are studied and
summarized, as a result of this research.
According to the study plan, concrete mix with replacement rates of
0%, 25%, 50%, 75%, 100% are tasted.
The results show that the Strain-Stress Curve stays the same with
more strain in descending part of the curve, and the obtained curve
due to the experiments is compatible with European Code (Euro-
CEB).
According to this research, a decrease in the compressive strength of
concrete with the rate of 11.1%, 7.48%, 15.84%, 18.88% When the
replacement rates are 25%, 50%, 75%, 100% on sequence.
As result, Recycled Aggregate Concrete can be used in concrete mix
with taking in consideration the correct gradient and sorting of
aggregates, w/c ratio, the amount of cement and adding the
appropriate plasticizer to get suitable workability.

Key words:
Recycled aggregate, natural aggregate, concrete mix,
Replacement, workability
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Table 3 -
Compressive strengths of RAC 20
No. Slump Density feu I - :ﬁ 15 RC-70 NC

(mm) (kg/m’) (MPa) (MPa) 5
NC 2 2402 359 269 0.75 . RE-100
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Environmental management of plastic
packaging in industrial and service
facilities and residential communities in
Tartous city

Abstract

This research includes estimating the amount of plastic packaging
waste generated by service and tourist facilities and residential
communities in Tartous city, and working on proposing a special
collection system for this waste to increase the recovery rate and
develop the recycling sector, based on GIS.

The research methodology depends on the survey study pattern to
estimate the quantities in the service and tourism facilities, and on
the results of the questionnaires to try to link the number of family
members and the monthly expenditure one family to the amount of
packaging waste generated by it in the residential communities.
This will enable us later to calculate the volume of used containers
and therefore their number. Then choose the optimal distribution of
these containers and suggest the appropriate collection system.

Keywords: plastic packaging waste, containers, GIS.
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Table =]
R AL R ]
street
OBJECTID* | Shape * name oneway | Shape_Length | speed | travle_time | class | length | speed_traf| time_traf
1165 | Polyline ALSheraa 63.208945 40 0.094813 3 | 0.063209 25 0.151701
v 187 |Polyline | ALSheraa 55.021114 40 0.082532 3 | 0.055021 25 0.132051
736 | Folyine | Alsalhian1 50956561 40 0.136435 3 [ 0.080857 25 0.216296
570 |Polyiine | Alrabee F 60.129848 40 0.090185 3| 008013 25 0144372 ||
250 | Polyline Alrabee F 856.73553 S0 0.571157 1 | 0.856736 S0 0.571157
572 [Polyiine | Alrabee F 61.387147 40 0.052081 3| 0.061387 25 0.147328
830 | Polyiine | Alrabee F 591.599802 50 03544 1] 05918 50 0.3944
10 | Polyline | Alrabee F 722928431 20 0.481958 10722936 50 0.481958
586 | Polyiine | Alrabee F 715723195 20 0.477149 10715723 50 0.477148
1124 [ Polyline | AMenshieh 49379193 40 0.074069 3| 0.049379 25 011851
1S [Polyline | AlMarfaa F 496.482083 50 0.595778 2| 0.496482 30 0.892964
16 | Polyline | AlMarfaa F 497.693363 50 0.587232 2| 0.497683 30 0.995387
342 | Polyiine | AlKods 344911421 40 0.517367 3 [ 0.344971 25 0.827787
1111 [ Polyiine | AlKods 44966012 40 0.067449 3| 0.044966 25 0.107918
152 [Polyine | AlKods F 238.764551 40 0.358147 3 | 0.238765 25 0.573035
151 [ Polyine | AlKods F 182.321671 40 0.273483 3| 0182322 25 0.437572
686 | Polylne | AlKods F 54795781 40 0.082194 3| 0.054796 25 013151
98 | Polyline AlKaramah F 418.093938 50 0.501713 2 | 0.418094 30 0.836188
956 | Polyiine | AlKaramah F 47710736 40 0.071566 3| 0.047711 25 0.114508
795 | Polyiine | AlKaramah F 46555545 40 0.069833 3 | 0.046556 25 011733
796 | Polyline | AlKaramah F 47.324292 40 0.070986 3| 0.047324 25 0.113578
940 | Polyline | AlKaramah F 161333769 40 0.242001 3 [ 0.161334 25 0.387201
355 [Polyiine | AlKaramah F 435 220217 50 0.522784 2| 043522 30 0.57044
1110 | Polyline | AlKaramah F 326.08262 40 0.489139 3| 0.326093 325 0.782622
954 | Folyine | AlKaramah F 102120159 40 015318 3| 00212 25 0.245088
916 | Polyline | AlKaramah F 110.214665 40 0.165322 3] 0170215 25 0.264515
226 | Polyline | AlKaramah F 495641008 50 0.594769 2| 0.495641 30 0.991282
1215 | Polyline | AlKaramah 89.952145 40 0.134928 3 | 0.089952 25 0.215885
1213 | Polyline | AlKaramah 87323678 40 0.130986 3 [ 0.087324 25 0.208577
"o 167 » »m = | 0 out of 1356 Selected)
street
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29 | Point
30 | Point
31 | Point
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36 | Point
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41 | Point
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45 | Point

m

& T Y
Mo 1k om E (0 out of 50 Selected)
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New Topology @

Specify the rules for the topology:

Feature Class Rule Feature Clas Add Rule. ..
Remove

street Must Mot Overlap

street Must Mot Intersect ELlE
street Must Mot Self-Overlap

street Must Mot Self-Intersect
street Must Mot Have Dangles

Load Rules...
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New Network Dataset =
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e
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M Location 1:0- 100 Madmum:0.057199
L0- Sum: 3253056
m Location2:0-100 | || | Sum: 3258058
gl L=t 2=l Standard Deviation: 0.006593
m Location 4:0- 100
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Q tartp - AcMap Selection Statistics

File Edit View Bookmarks | 118festures selectedfrom 1layers

Frequency Distribution

a Q135111 ¢ || tarr
2 Polygens
Osda B b
Network Analyst 7 x| | Feld
Service Area - FromBreakc
|| Seatistis:
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Studying the Impact of Rainfall Intensity
on the Design of Combined Sewer
Networks in the Central Region

Eng. Bayan Samsam*
Dr. Naeima Ajib**
ABSTRACT

The design phase of sewage networks is considered one of the most
important phases of sewage projects. At this stage, the quality, size
and cost of the project are determined. When designing sewage
networks, technical, economic and hydraulic studies must be carried
out accurately, and in order to reach the integrated design of the joint
sewage networks, it is necessary to calculate the quantities of
rainwater and determine the elements of the rain storm (storm
intensity — precipitation time — recurrence time) accurately along with
other flows Incoming to the network, where the heavy rain that falls in
a short time constitutes the design load of the sewage networks due
to the catastrophic damage that such rain can cause if its intensity is
not taken into account when designing. Accordingly, rainstorms were
studied at Hama Meteorological Station by analyzing the maximum

rainfall data during periods of (15, 30, 60, 180, 360, 720, 1440)
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minutes, and deducing relationships of rain intensity in terms of storm
duration and recurrence time through Choosing the appropriate
probability distribution function for each period, and the relationships
from the form I=A/T"n for both stations, where A is a constant whose
value increases with increasing repetition time and n is a constant
related to the climatic factors of the region, and

intensity duration_recurrence curves were drawn at each station.

After that, the effect of rain intensity was studied according to the
equations deduced in the design of joint sewage networks, by
studying a model of shared drainage networks implemented in a
specific area within the city of Hama. And it turns out that some links
in the studied networks can be exposed to flooding due to insufficient
design diameter to accommodate the new total flow after applying the

intensity equations that were reached.

Key words: sewage networks — rainstorm — storm intensity -

precipitation time — recurrence time

*Master Student- Department of Environmental Engineering -

Faculty of Civil Engineering—AL-Baath University—Syria.

** Assistant Professor in Department of Environmental
Engineering —Faculty of Civil Engineering—AL-Baath University-
Syria.
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palic Gu A e dads Sy odlef 380 dunapall caluyall G e Lee Jaadl
saill Cle ol ) Ayl o(hS — sad) — 5adll) 4y dphadl daalall
sda aal Ll Ay ) Gkl e oKl SIS e ddalall 3ae ANy dgyladll
Sl o 5 5 L Ly ) Copeall GlSud mpansi G pile S0 ealiall
Coipall l€ad & cubliagl JSLie laa) & Al 508l ) dglad Cacalall

. saall

s ABlally gl

tAgsadl ala) M Blaa ddaaa & 4 phal) Ciialgad) Juladiy A1
slas Aaaa 3 bV Johagll ¢l aiy clily e daiad) cleall o Jpasl)
sall Pl dady (1440 720 360 <180 60 <30 ¢15) 2xdll Zysall sla
1(3) Jsaad) Gw LS <1984-1966 ale (a 5utiadl) dsia3ll

Blaa Adaaa (b (Min)JL Ailids 4da) a0 PDA (MM)IL Lealiel) e ghagll :(3) Jgaad

Lﬁﬁg@ﬂ JL«AJ&-‘
e (min) 4ia) 3aall
S el 15 30 60 180 360 720 1440

1966-1967 7.30 8.80 10.40 16.10 20.70 23.90 23.50

1967-1968 9.10 10.20 11.00 14.00 22.90 29.70 20.10

1968-1969 4.50 5.90 8.40 14.70 22.60 29.00 29.10

1969-1970 9.80 15.20 20.00 26.20 28.50 29.90 29.90

1970-1971 7.20 9.10 11.40 16.50 30.00 53.00 17.30

1971-1972 9.70 12.00 14.10 14.90 18.70 20.40 31.20

1972-1973 3.10 4.40 5.90 11.20 16.50 23.90 25.40

1973-1974 7.40 8.70 13.90 15.20 16.60 18.50 24.70

1974-1975 5.80 9.70 15.90 30.90 17.50 44.10 45.30
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1975-1976 4.00 5.80 6.50 9.20 12.60 19.20 21.70
1976-1977 6.10 5.70 7.80 18.20 19.80 49.10 48.10
1977-1978 3.20 4.90 7.80 15.60 24.60 33.60 28.90
1978-1979 5.20 5.50 7.90 16.80 22.40 34.30 24.30

1979-1980 8.80 9.50 10.00 16.40 21.70 24.90 32.40

1980-1981 9.20 12.30 15.20 24.80 31.90 24.90 33.40

1981-1982 6.80 7.70 10.90 13.60 17.40 19.40 40.50
1982-1983 5.70 6.80 10.00 14.00 16.70 20.40 36.80
1983-1984 5.80 9.70 7.80 15.60 27.10 29.20 29.20

sl 305 e Joaast Zilpall duiasll sad) o Jslagl g WY Toalic ) adll asnding
{(4) dsaal s LS ¢ ] = hTD Asbadl PA g (MM/D)IL (g5l
Blaa ddaaa B Adkide 43ia) ada JY4 (MM/h) Labied) Ciualgal) cladi 1(4) Jgaad

g (min) 443 3aall

e 15 30 60 180 360 720 1440
1966-1967 | 28.80 | 17.50 | 10.30 5.30 3.40 1.90 0.90
1967-1968 | 36.00 | 20.40 | 10.90 | 4.60 3.80 2.40 0.80
1968-1969 | 18.00 | 11.70 8.40 4.80 3.70 2.40 1.20
1969-1970 | 39.00 | 3030 | 19.80 8.70 4.70 2.40 1.20
1970-1971 | 28.80 | 18.10 | 11.40 5.50 4.90 4.40 0.70
1971-1972 | 38.40 | 24.00 | 14.10 | 4.90 3.10 1.60 1.20
1972-1973 | 12.30 8.70 5.80 3.70 2.70 1.90 1.00
1973-1974 | 29.50 | 17.40 | 13.80 5.00 2.70 1.50 1.00
1974-1975 | 23.10 | 1930 | 15.90 | 10.20 2.90 3.60 1.80
1975-1976 | 16.00 | 11.50 | 6.40 3.00 2.10 1.60 0.90
1976-1977 | 2430 | 11.40 | 7.80 6.00 3.30 4.00 2.00
1977-1978 | 12.70 9.70 7.80 5.20 4.00 2.80 1.20
1978-1979 | 20.70 | 10.90 | 7.80 5.50 3.70 2.80 1.00
1979-1980 | 35.10 | 18.90 | 10.00 5.40 3.60 2.00 1.30
1980-1981 | 36.70 | 24.60 | 15.10 8.20 5.30 2.00 1.30
1981-1982 | 27.10 | 1530 | 10.80 | 4.50 2.80 1.60 1.60
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Blaa dasa (B Ailida cflSi Jal o (MM/h)AL Lphaad) cladd) ad :(6)J gl

L3 aal P bsd)

(min) 2 3 5 10 25 50 | 100 | 200

15 26.13 | 30.29 | 34.27 | 38.48 | 42.75 | 45.33 | 47.52 | 49.39

30 15.99 | 18.84 | 21.99 | 25.96 | 30.98 | 34.71 | 38.40 | 42.08

60 10.26 | 12.07 | 14.08 | 16.61 19.81 | 22.18 | 24.54 | 26.88

180 5.31 6.07 6.89 7.90 9.14 10.04 | 10.92 | 11.8

360 | 346 | 3.87 | 430 | 481 | 543 | 586 | 6.28 | 6.69

720 2.15 2.51 2.93 3.5 4.24 4.81 5.38 5.95

jaq0 | 116 | 133 | 152 | 175 | 2.04 | 226 | 2.48 | 2.69

Oe Sllag 1= AJE" 0S8 L) Ll Woaes ddcalal) 30k o AL pass 5 Gl ey
1(7) Jsandl 8 LS Lali)¥) Jales 2aa0 20 LS ddalall 000 dibie S5 diejl Jal
ala S Slea Aaae (B Adlide )5 Jal (e Baall pa 4phaal) Sadl) clidle 1(7) Jgaadl

dggall
LY Jalaa Al ddalal) 30 P s
R? (mmj/h) (Years)
0.9969 | = 156.35xT 70660 2
0.9974 | = 185.34xT 0665 3
0.9973 | = 213.74xT 0:666 5
0.9958 | = 245.16xT 70663 10
0.9927 | = 278.80xT ~0:660 25
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0.9895 | = 299.75xT 7065 50
0.9858 | = 318.16xT 004 100
0.9816 | = 335.20xT 70644 200
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g Qs QF TC | I QR QR' Qtot Qtot' | Alash dua [ pbeaadi i} v v hrd h
IIs IIs min mm/h mm/h Iis Iis IIs I/s mm/mm| mm m/s m/s % mm
S15-S14| 0.58 0.06 10.61 26.28 32.90 5.14 6.44 5.78 7.08 0.04 300 1.150 | 1.218 13% 39
S14-S13| 1.62 0.16 11.03 25.93 32.07 17.57 21.74 19.36 23.52 0.04 300 1.665 | 1.744 24% 72
S13-S7 2.55 0.26 11.40 25.64 31.38 29.82 36.51 32.63 39.32 0.04 300 1945 | 2.03 31% 93
S17-S20| 2.12 0.21 11.01 25.95 32.10 24.20 29.96 26.53 32.29 0.004 300 0.799 | 0.802 53% 159
S20-S21| 2.74 0.27 11.97 25.21 30.38 31.86 38.42 34.87 41.43 0.004 300 0.854 | 0.875 63% 189
S5-S16 0.80 0.08 10.40 26.47 33.34 7.69 9.69 8.57 10.58 0.0464 300 137 | 1.460 16% 48
S16-S17| 147 0.15 10.71 26.19 32.68 15.75 19.66 17.36 21.28 0.0464 300 1.707 | 1.805 22% 66
S17-S18| 4.35 0.44 10.96 25.99 32.20 56.93 70.58 61.71 75.36 0.0464 300 2449 | 2451 42% 126
S18-S19| 4.65 0.46 11.20 25.80 31.75 61.10 75.24 66.21 80.35 0.0464 300 2.502 | 2.492 43% 129
S12-S11| 0.96 0.10 10.75 26.16 32.61 9.41 11.74 10.47 12.79 0.0135 300 0.948 | 0.993 23% 69
S11-S10| 1.83 0.18 11.36 25.67 31.45 20.11 24.65 22.13 26.67 0.0135 300 1181 | 1.211 34% 102
S10-S9 2.13 0.21 11.94 25.23 30.43 23.60 28.48 25.94 30.82 0.0135 300 1.232 | 1.243 36% 108
So-s8 2.89 0.29 12.17 25.07 30.05 33.75 40.48 36.92 43.65 0.0642 300 2.382 | 2.501 29% 87
2.89 0.29 12.17 25.07 30.05 33.75 40.48 36.92 43.65 0.0642 300 2.382 | 2.501 29% 87
S8-S7 5.12 0.51 12.36 24.94 29.75 66.20 79.03 71.84 84.66 0.0642 300 2.872 | 2.853 41% 123
S7-S6 5.37 0.54 12.66 24.73 29.27 69.45 82.26 75.36 88.17 0.0227 300 1.988 | 2.001 58% 174
S6-S5 5.65 0.56 12.97 24.52 28.81 73.12 85.96 79.33 92.18 0.0227 300 2.014 | 2.032 60% 180
S5-S4 9.74 0.97 13.27 24.33 28.38 137.42 | 160.40 | 148.13 171.11 0.023 400 2.366 | 2.425 54% 216
S4-S3 10.17 1.02 13.58 24.14 27.96 143.41 166.19 154.59 177.37 0.023 400 2.389 | 2451 56% 224
S3-S2 10.42 1.04 13.87 23.96 27.57 146.55 | 168.69 | 158.01 180.15 0.023 400 2401 | 2461 56% 224
S2-S1 10.73 1.07 14.11 23.82 27.25 150.65 | 172.46 | 324.29 346.10 0.023 500 2.869 | 2.912 58% 290
S1-K1 40.80 4.08 14.34 23.69 26.97 701.71 | 799.29 | 908.43 | 1006.01 0.022 800 3.638 | 3.730 53% 424
S44-S43| 1.18 0.12 10.63 26.27 32.86 12.10 15.15 13.40 16.45 0.01 300 0.919 | 0.952 28% 84
S43-S39| 1.63 0.16 11.18 25.81 31.78 17.55 21.63 19.35 23.42 0.01 300 1.021 | 1.043 35% 105
S46-S45| 1.88 0.19 10.68 26.23 32.76 21.15 26.44 23.22 28.51 0.016 300 1.274 | 1.304 33% 99
S45-S33| 2.68 0.27 11.28 25.74 31.60 31.73 38.99 34.68 41.94 0.016 300 1.420 | 1.480 42% 126
S47-S26| 1.89 0.19 10.64 26.26 32.83 21.38 26.76 2347 28.84 0.018 300 1.334 | 1.366 33% 99
S50-S49| 1.36 0.14 10.81 26.11 32.48 14.26 17.76 15.76 19.25 0.0085 300 0.910 | 0.931 32% 96
S49-S48| 2.33 0.23 1151 25.55 31.18 26.66 32.54 29.22 35.10 0.0085 300 1.079 | 1.136 45% 135
S48-S24| 2.88 0.29 11.87 25.28 30.54 33.90 40.98 37.06 44.14 0.043 300 2.076 | 2.107 33% 99
S56-S55 0.46 0.05 10.81 26.11 32.49 3.81 4.74 4.31 5.25 0.01 300 0.655 | 0.689 16% 48
1.09 0.11 10.81 26.11 32.49 10.94 13.62 57.17 59.85 0.01 300 1.360 | 1.358 59% 177
S55-554 1.29 0.13 11.20 25.80 31.74 13.25 16.31 59.70 62.77 0.01 300 1.373 | 1.376 61% 183

1.88 0.19 11.20 25.80 31.74 20.82 25.63 72.14 76.96 0.01 300 1.424

S54-S53| 1.97 0.20 11.57 25.51 31.06 21.74 26.49 73.16 77.91 0.01 300 1.428
S53-S52| 257 0.26 12.06 25.15 30.24 29.44 35.41 81.52 87.49 0.01 400 1.481 | 1.503 47% 188
S52-S51| 3.29 0.33 12.53 24.82 29.48 39.06 46.42 91.94 99.30 0.01 400 1532 | 1.548 50% 200
S51-S24| 3.74 0.37 12.98 24.52 28.80 44.89 52.76 98.27 106.14 0.01 400 1562 | 1.574 52% 208
S42-S41| 0.71 0.07 10.77 26.15 32.58 6.54 8.16 7.33 8.94 0.018 300 0.937 | 0.951 18% 54
S41-S40| 2.00 0.20 11.33 25.69 31.49 22.29 27.34 24.49 29.54 0.018 300 1.350 | 1.397 33% 99
S40-S39| 2.66 0.27 11.97 25.21 30.37 30.81 37.14 33.73 40.07 0.0086 300 1.128 | 1.181 48% 144
S39-S38| 4.50 0.45 12.78 24.65 29.09 56.26 66.44 61.21 71.39 0.0035 400 0.935 | 0.964 57% 228
S38-S37| 5.64 0.56 13.60 24.12 27.92 71.72 83.07 77.92 89.27 0.0035 400 0.989 | 1.015 66% 264

S37-S36| 6.53 0.65 14.39 23.66 26.90 83.62 95.14 90.80 102.32 0.0035 400 1.018

S36-S35| 6.96 0.70 1512 23.26 26.04 88.72 99.38 96.38 107.04 | 0.0035 400 1.029
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ddase Jal (e lguhs s Al dplaall Cualgal) culadl dlaay] cilagysl) —1
SMADA  zaliy i L a1 HLaaY dysall sla)B s
: »DISTRIBUTION
Normal, 2 Parameter Log Normal, 3 Parameter Log Normal
Pearson Type lll, Log Pearson Type Ill, Gumble Type | Extremal
g yadl) Aanall b Akl Chalgall Lualial) Alaa¥) Slagysill dudps o) =2
Gumbel Type | s 1S3 <Y Cauliall sV ayysill of el
Pearson Type Il x5 & <Log Pearson Type lll &1 Extremal
. 2Parameter Log Normal, 3 Parameter Log Normal s Ll
CHLSE Jal (e dug paall Adaaall 8 dyyhaal) 30l Glual e sl & -3
ol Cploanlly dainge a5 ddlide
Blaa ddaaa b Adlide )< Jal (e Sl aa A jhall Sadl) clidle :(10) Jgaad
dgall alaSu

R? LLa¥) Jalaa | (Mm/h)d hal) dalal) 305 | (Years) P jsal)
0.9969 | = 156.35xT 060 2
0.9974 | = 185.34xT 0669 3
0.9973 | = 213.74xT ~0:6 5
0.9958 | = 245.16xT ~0:669 10
0.9927 | = 278.80xT ~-6¢0 25
0.9895 | = 299.75xT ~0-655 50
0.9858 | = 318.16xT 0% 100
0.9816 | = 335.20xT 0644 200
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