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Evaluation of blast load for an
earthquake-resistant RC frame building

Prof. Issam Molhem”
Eng. Assem Khalil™

0 ABSTRACT o
Because of continuous increase of terrorist acts in many countries of
the world targeting important facilities and occupied by a large
number of people, it made the explosion loads a subject of interest
to engineers and researchers to mitigate their effects and provide a
level of control over the collapses expected to occur in the structural
elements to prevent human and material losses.
Models of earthquake-resistant moment frames made from
reinforced concrete were studied under the impact of the explosions
load to evaluate the structural behavior of the Frames and to provide
the best solutions to avoid local failure, which may cause the
collapse of the entire structure or a large part of it in order to ensure
the continuity of the function of the structure after the explosion.
The results showed that the special moment resistant frames of
reinforced concrete have a relatively good behavior under the
influence of explosions, and therefore it is possible to build on this
matter to reach a joint design mechanism against earthquakes and
explosions together.

Keywords: Moment Frame ; Blast Load ; Earthquake ; Plastic
Hinges ; Robustness .

* Professor, Department Of Structural Engineering, Albaath University, Homs, Syria
**Master Degree student , Department Of Civil Engineering, Albaath University, Homs,
Syria
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(1,2) gl yedas

2 100Kg Lsid) diad e sl il 3(1) Jsasd

Floor Pointc R () i) Ta (mms) Pr A P (LN}
1 1 30.69 66.13 13.367 75.24 5] 451.45
2 30.16 64 99 13.126 o 451 12 953 53
3 3016 64 00 13.126 T 46 12 953 53
4 30.69 66 13 13.367 T5. 24 [+ 451 45
2 1 3 084 66.96 13.423 T73.86 5] 443 .21
2 30.55 65.83 13.321 774 12 028 8
3 30.55 65.83 13.321 774 12 028 8
4 31.08 66 .06 13.423 T3.85 [5] 443 24
3 1 31.75 65 40 13.507 72.10 5] 432.61
2 31.23 §7.3 12,9046 73.57 12 2320
3 31.23 67.3 12,996 T73.57 12 88290
4 31.75 68 .40 13.507 72.10 5] 432.61
4 1 32.68 70.41 13.72 68.67 5] 412.02
2 3218 6933 13.599 T1.18 12 854 .05
3 3218 69 33 13 599 T1.18 12 854 .05
4 32 .68 7041 13.72 68.67 [+ 41202
E 1 33 85 7294 13 904 64.25 3 19276
2 33.37 71.90 13.855 66.21 5] 307.30
3 33.37 71.90 13.855 66.21 5] 307.30
4 33.85 7204 13 004 G4.25 3 19276

[2] 500kg Jlai¥) dind e dailll clalll 1(2) Jsaal
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Floor Point R (m) Z{m) Ta Pr A P (LIN)
1 1 30.69 38.674 1515 2256 ] 13537
2 30.16 38.008 14.9 2383 1 2860.5

3 30.16 38.008 14.9 2383 1 2860.5

4 30.69 38.674 1515 2256 ] 13537

2 1 30.08 30163 1527 2207 ] 13243
2 30.55 38501 1514 226.6 1 27193

3 30.55 38.501 1514 226.6 1 27193

4 31.08 30163 1527 220.7 ] 13243

3 1 31.75 40 1547 2138 3] 12831
2 31.23 30357 1531 217.7 1 26133

3 31.23 30357 1531 217.7 1 26133

4 31.75 40 1547 2138 ] 12831

4 1 32.68 41.177 1587 201.1 6 1206.6
2 32.18 40.540 15.63 2070 1 24056

3 32.18 40549 15.63 2079 1 24956

4 32.68 41.177 1587 201.1 ] 1206.6

5 1 33.85 42655 16.27 186.3 3 55017
2 3337 42 048 16.03 1932 ] 11595

3 3337 42048 16.03 1932 ] 11595

4 33.85 38.674 1515 2256 ] 13537

sl gLl JalS o abiiie yue J8 CVIEN) a8 s bl ekl
ad all sl 2Ll o O Jlaal e daslll eV L) e cabiny J<
L) Jleal il cas gyals IS0 Catany
oLl S Lt ¢ lued) st (A Bl L3 Caat gale IS8 Copual il
Sileall alef 8 Al Jalall cl€in G oSV Aia il il cuan L
C(2) Sl el LS saeaeYs
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Member . . Top Bottom
. Dimensions . s
Group Reinforcement Reinforcement
2 2
1500 mm~ 1500 mm~

Beams 0.3m = 0.5m
2800 mm~

0.4m = 0.4m
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Peak
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Ambient
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= Y TR
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1
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\ -
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20 30 4050 70 100 200 300 5007001000 20003000 5000
Peak Incident Pressure, P, (kPa)
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s cay) o) Alal L pall Alsyall el e Jpaall cillabia (11)
clbbidl oda g .Z = 0.05 — 40 m/kg® Jal s Ly 2ty Akl
O Al el ddelias iy Gljiahlll sagd Ag@all adl) o Jyaalls
eyl in) SLEeY] e Aiadll adl) aaal) 325 ia W /3 el cllahsdl

(labadll (e sayly & LS adll 06<s Adaal) e ezl

24



palegbas 3 Jldaale 2 20225l 16 23 44 alaal) Call daaly Alae

1000000
S000 00

=, kFa
— =l kPa B
- = - = PWYE kPa-meikg 13

r .

200000
200000

100000 |

S0000
30000
20000

10000

5000
2000
2000

388 8

8

s BE 8

= MW = Mwo o

o oop

O.OS0.07 0.1 oz o= 0.5 o7 1 2 3 4 5878 10 20 30 4050
Scaled Distance Z = RAW=

[4] el o) o By S Ansall compall yskall ially 5(11) S

s g yaall A z

anaes J3¥) el a8 Al A Glalie 8 A el Slad) o
&éj e:ﬂum ‘5_11_:}\ LI'“"J\) ‘e});dl :\_A}lAAJ\ ialdldl C'_ibLLg\ ) (0.39) PR | &5}
A (e 35K ALl ([6] a9 el dagliall Aasgiall bl e (0.259) 3250

'[7]9;.’&\ adalag Lﬁ))"‘m Lﬁ)’d\ S0 Bdy Acaan (3ilsh

QA slaall G aelilly Galshll sae Cim (e Ui Ayl Sl

AN ddkiall Cra (e Adlide (S5 cAeriiiall Slsall Gailiad il ¢ L)Y

25



il i) Jlaaf il caa pelsall ¢ gl o JSYSU aglia g ) e & gl Al

el Gy sedisg dladd 8GRl s Lae calise BN allal) Uil

M ERA BN
LAY
- E

.nmﬂszmwm <1621~ ‘_ N

File View  Def Select Display Design Det Option:

_L\!"'I 2 ¢ /a »Q@.@.QQ@ 3-d PIg elg &Jﬁq”ML D-n:,m_um p| 4 ] I-0-T-0-=-C-£L-[@-

X [(43Plan View - Story5 - Z= 168 (m) | - X
<

R

;ig L 3 L - e -

(1]

1<k

4 z H i

o 8 8 8 8 #

D 120, 120. 120. 20.

]

o

@ 4 8 &8 8 8

'

& 620 B2 82040 82040

A

= M 3 2 : o

" 5 83540 “ B35.40 - 835,40 I 83540 A

o

Plan View - Story5 - Z = 16.8 (m) X128 Y184 Z1686m) One Sty v | Global <] Gnns. )

ouadall il a8 Jads 1 (12) JSal

el e 15m 2y Je TNT 30k e 100kg Dgan lial 1 1Y) dla )

Story Story 1 | Story 2 | Story 3 | Story 4 | Story 5 | Story 6 | Story 7

Z 3.3 3.5 3.8 4.3 4.7 5.4 6
[25 260 220 160 150 120 80 70
1P 110 100 70 60 50 30 25

i, 210 200 160 150 130 100 120

ig 85 90 70 60 50 50 40
ty 4.1 4.2 5 6 7 9 10
t, 3.1 3.2 3.8 4 4.2 4 4.2
Ly 9.5 10.6 11.7 11.8 12 12 16
q, 32 25 15 11 9 18 20

Lof 8.7 10.6 11.7 11.8 12 15.5 15.6
Py, +Cp qq 140 125 85 71 59 48 45

26



palagas 3 Jlhaale a0 20220 16 23 44 dlaal) Gl daaly dlas

0.3g 325 (385 aanaddl Jo¥) 3 sal

_ [1333-D View - Displacements (LCase3) Step100/100 [m] 1

0.3 5280 (385 ammadl J5¥) z3saill Jilea & A Lalll Jualiall 3((13) JSal

_[[#3Elevation View - A - Displacements (LCase3) Step 100/100 [m] 1 ~ %_| [ 3sElevation View - B - Displacements (LCase3) Step100/100 [m] 1

E

) \ ¢
o
%j\ -

& o Y & & &0

NERNRES S

|H

AB slaall Gis SV zasaill a8 A dsalll Jualiall 2( 14 ) JSal
27



_ [+ 31Elevation View - C - Displacements (LCase3) Step 100/100 [m] 1

il i) Jlaaf il caa pelsall ¢ gl o JSYSU aglia g ) e & gl Al

~ X | [ #{Elevstion View - D - Displacements (LCase3) Step 100/100 [m] 1
{ ( {
(e O (
i T ! st

. oy o
\ \ | | \ [ | \
W ﬂ \ ‘ u \ \ ‘|

o1 ‘ Storys -
\ \ ‘ | { w ‘ |

\ \ \ { | \ | \

| . L | Stors e \ | o) storys
\ \ \ \ | \ \ \

| \ ‘ \ \ \ \

“.‘ \ ‘ \.‘ storya e ole | ‘ syt
| | | | | \

LA W A W A o ]
,;9‘94‘:9——91‘@4@‘9—1‘ tory3 k@‘e?@-“ete—e—»e—l‘ Story’

1 , ‘\ ‘w. , 'w w

| | | | story2 | | \I — o sto2

ﬂ 5 \ \ 1 \ | ‘.

\ ‘ | . \ | , \

| Storyt | L st

‘ T ° l T T

\ k w R ‘| \.

a Y ==} [==] Base o >y =2 (==} Base

C.D sladll 305 J¥) zisaill Jilsa & Aina) Lalll Jualadl (15 ) Jsa

_ [+ d1Elevation View - E - Displacements (LCase3) Step 100/100 [m]

1

: stot
‘. \ a ‘g
| | storys
Fgef_etef‘elk i
| \ \
\ | \
\‘ ‘l l\ “‘ stovs
| \ | \
\e] | ‘ | stor
| | | |
R VA W
| -
Iy x i VT
‘ ‘ \
\ | \ \
Ly ! \ L e
T I I —1
o
| |
|
‘ | \ {
| \ |
.

2 -
E saall 85 Js¥) zasalll il 3 ASmall 25l Jualaal) :((116 ) JSal

28



Jli aale o 2022 e 16 2wl 44 dlaall Cad) dadly Alaa

‘aa.hew .

_ [1493-DView - Displacements (LCase3) Step 100/100 (m] 1

0.3g 322 35 amnadl 5V z3pall el b A<l d5all) Jualiall 3( 17 ) Sl

~ X | [ #iElevation View - B - Displacements (LCase3) Step

Displacements (LCase3) Step 100/100 [m]

_[+dsErevation View- A -

| \

|
1 Story3
|
| \
| l‘ storyz
|
Storyt
Bese

\;

]

T

b

AB sladll Gis 5V zasail saee 8 A G5alll Jualaall o( 18 ) JSal)

29



il i) Jlaaf il caa pelsall ¢ gl o JSYSU aglia g ) e & gl Al

_[[134Elevation View - C - Displacements (LCase3) Step 100/100 [m]

1

- x

Tt

N

|
|
S
—
ﬁ
o

ST

1

v

S

[ 33 Elevation View - D - Displacements (LCase3) Step 100/100 [m]

1

|",—

| | ——“, \ N
R
\i\ \!\ ﬁ"\‘ st
T

C.D slaall 385 Js¥) zasaill sane] 3 A<l Lalll Jualiall :((119 ) <)

_[[+43Elevation View - E - Displacements (LCase3) Step 100/100 [m]

1

|
\ﬂ
\

|

sssss

wwwww

sssss

[ g

-
1
\
%

{
\

\
|

|
|
|

|
n
1
"‘1

|
|

S

sssss

wwwww

E Lsaall Gis U1 zasaill saecl 8 Aimal Lalll Jualial) :( 20 ) Js

30



palagas 3 Jlhaale a0 20220 16 23 44 dlaal) Gl daaly dlas

0.25g 5380 385 aacaall S 7 35all

| [1373-D View - Displacements (LCose3) Step 100400 [l |

A

dall
VA#K#

%\,’A

0.259 5230 35 amaal) G z3sall S 8 AR D) Jealad) £( 21 ) JSal

_[[#3Elevation View - A - Displacements (LCase3) Step 100/100 [m] 1 ~ %_| [ dsElevation View- B - Displacements (LCase3) Step 100/100 [m]

T

o (

-

story2
oo ol som
|

>y & ES & o Y & o

AB slaal Gy S z3sail e b ASE alll Jualiall 1 (22 ) il

31



il i) Jlaaf il caa pelsall ¢ gl o JSYSU aglia g ) e & gl Al

_ [ (#{Elevation View - C_ - Displacements (LCase3) Step 100/100 [m] 1 v X | [ ¥;Elevation View - D - Displacements (LCase3) Step 100/100 [m] 1

sssss

wwwww

wwwww

BEEEREED
| W; )

32



Jli aale o 2022 ale 16 3wl 44 Al o) dadly Alaa

aa.hew .

1

{LCase3) Step100/100 (m]

| [i33D

i

i

A
.&%&%@y

.,
:

WSV

0.25g 58l (385 ameaall G z3saill saeef 8 A Lalll Juslaal) 1 (125 ) J<a)

placements (LCase3) Step 100/100 [m]

= % | [ dsElevation View - & - Dis

f
|

_ [ a5 Erevation v

B ) g K ® B B

saec 8 Al Lalll Jualadll @ (126 ) Jal

AB sladl Gy S =3l

33



il i) Jlaaf il caa pelsall ¢ gl o JSYSU aglia g ) e & gl Al

[+ 43 Elevation View - D - Displacement

_ [ 134 Elevation View - C - Displacements (LCase3) Step

wwwww

£

]
[

-
i
T
1 f
-

E Lsaall 85 U z3gaill 3asef 3 Aimal Lalll Jualial) :( 28 ) Jsall

34



pala alas o

Gili aale o 2022 pls 16 23l 44 daall Gl draly dlae

coisall e 15M any e TNT 52l (e 200Kg dgen lial 4l s yall

Story | Story1 | Story2 | Story 3 | Story4 | Story 5 | Story 6 | Story 7
Z 2.65 2.5 3 3.5 3.8 4.3 4.7
125 500 400 300 220 160 150 120
[P 160 140 120 100 70 60 50
i, 280 240 220 200 160 150 130
i 100 90 80 90 70 60 50
ty 2.8 3.5 4 4.2 5 6 7
t, 2.4 2.8 3 3.2 3.8 4 4.2
Ly 6.5 7 8.5 10.6 11.7 11.8 12
q, 60 50 40 25 15 11 9
tof 7.3 7.5 7.8 10.6 11.7 11.8 12
PSO
+Cp qo 220 190 160 125 85 71 59
0.39 280 385 anadd) J5Y1 z3gaill
[#13-DView - Displacements (LCase3) Step 100/100 [m] 1 - x
|

524l (35 aaradl) Jo¥) z3salll a8 A Aiall) Juslad) £ (29 ) J<al

0.3g

35




il i) Jlaaf il caa pelsall ¢ gl o JSYSU aglia g ) e & gl Al

_[[¢&1Flevation View - A~ - Displacements (LCase3) Step 100/100 [m] 1 = X | [ 4sElevation View - B - Displacements (LCase3) Step 1007100 [m] 1

N

T
I
—

;;;;; oo dlo o
| | |
\

/ | |

AB sladll Gis IV zsalll a8 A Aialll Jualaall @ (130 ) JSal

_ [ 41 Elevation View - C - Displacements (LCase3) Step 100/100 [m] 1 = % | [ dsElevation View- D - Displacements (LCase3) Step 1007100 [m] 1

e Sueu

/ v | v | ,

&Y o g o

Base Base
3} o o c

CD sladdl 3i5 Jo¥) zasall Jilsa & Ainal Lalll Jualaadll 1 (31 ) Jsal

36



Jli aale o 2022 ale 16 3wl 44 Al o) dadly Alaa

aa.hew .

Displacements (LCase3) Step 100/100 [m]

| [[d3Elevation View - E -

R T

E saall (385 Js¥) z 3l 5

a8 Al 2alll Joalial) ¢ (32 J<al

sl (385 amnadl J5V) 7 3sail saee 8 A Aalll Jualaal ¢ (33 ) J<al)

0.3g

37



il i) Jlaaf il caa pelsall ¢ gl o JSYSU aglia g ) e & gl Al

[r3aEn View-B -

_ [ 43 Flevation View - A - Displacements (LCase3) Step 100/100 [m] 1

([Case3) Step 100/100 [m]

sssss

.

I

1]
]

-
I
%
#,'

2 4
I @

9\_‘9__\‘
-1 2 2
EA S

—

T
—+

&

I 0 s

o

Base
h

AB sladl b5 U5V z3saill saecl 8 A Dalll Jualiall @ (134 ) J<al

_ [ rd4Erevation View - C - Displacements (LCase3) Step 100/100 [m]

I S =

EEE:

|
-

€ 9——\5_\_
4 2 -4 2
ERE S S

Base

CD sladdl 335 Js¥) zdsaill saec] & Ainall Lalll Jualiall 1 (35 ) Jsal

38



Jli aale o 2022 ale 16 3wl 44 Al o) dadly Alaa

aa.hew .

placements (LCase3) Step 1007100 [m]

f

{ staryz
g Stery1
Base
ch

; / -. i
]L%iif

B

:

g

&Y h

| [+ 43 Elevation View - E_- Dis,

E Lsaall (385 Js¥) zdgail sanef 4 Aimall £l Jualial) 1 (136 ) <)

1

| [(313-DView - Displacements (LCase3) Step 100/100 [m]

Ny
e
N e

il s

b (0%

5200 (385 aacmall B & 3saill a8 A Dall) Jualiall 1 (37 ) Jal

0.259

39



il i) Jlaaf il caa pelsall ¢ gl o JSYSU aglia g ) e & gl Al

[ J3Eievation View - B - D (LCase3) Step 1007100 [m] 1

& LWL
-

/
|

sssss

toryT

[y
/#*%%%*?::i
i

|

13 g g g
i O

AB slaal Gy B z3sal) e b A alll Jualiall 1 ((38) Jal

~ % | [ 33Elevation View-D - Di

isplacements (LCase3) Step 100/100 [m] 1

qqqqq

ﬁ#

sssss

sss

C.D slaall 35 S zasall Jisa b ASEA Dalll Jualiall 1 (39 ) JSa)

40



palaglas 3 Jldaale a 20225 16 23 44 dlaall Gl daaly Ale

_ [+ ¥3Elevation View - E - Displacements (LCase3) Step 100/100 [m] 1

mhEIar:
T
L]

wwwww

&Y

Base
) o o

E sl 385 ) zagadl Sisa 8 i) dalll Jualial) = (40 ) J<al

0259 il éﬁ} M\ @t\]\ CJ}A.\S\

_ [1313-D View - Displacements (LCasel) Step100/100 [m] 1

sl (335 aaaal) B 7 3saill Bl 8 A Dall) Jualad) 1 (41 ) JSa)
0.259

41



il i) Jlaaf il caa pelsall ¢ gl o JSYSU aglia g ) e & gl Al

_ [134Elevation View - A - Displacements (LCasel) Step 100/100 [m]

1

X | [ d3Elevation View - B - Displacements (LCasel) Step 100/100 [m] 1

I @

ZEE
|
|

4
/
f ..

I N @ s

g
s

=

11T
-

Base
ch

AB slaall iy B z3sail saee 8 A D5all) Jealiall : (42 ) Ja)

sssss

f

T
7{;
f
/

’ s
Fmns
z
i

[

T

4
I S

tory2
% sss
| |
{ |
Base
&

sssss

CD slaall 85 U z3gaill 3ane] 3 Al alll Jualid) : (143) sl

42



Gili aale o 2022 pls 16 23l 44 daall Gl draly dlae

pala alas o

1

ements (LCasel) Step 100/100 [m]

wwwww

.
E sl 385 ) 7 3paill aec) 8 Al Zalll Jualial) ¢ (44 ) J<al)

P R K) C—at\.\l\ -5

trial) (pa 15mM 3oy o TNT 3ala 010 100kg gan Ld) : AgY) A sal)

on Aplie (45) JSal el

Ll JS s5ina 3:2(0.3g,0.258)
Op Anle (46) JSE ek

-Gk UK gsine 2i(0.3g,0.258)

oadsall n el 8 Rakd Jealidl

Ondsalll g baeeV) 8 Akl Jualid)

O 3aeeV) 3 Jalidl gl cliay ) oY) Gl gn Alie (47)JSE ek
.(0.3g,0.25g) padgail

On el 32 4 okl Jalidl s Jla) o Alie (48) JSall ek
. (0.3g,0.258) (padsall

43



i) Jhaal Ll

i geaal) (15ial) (30 U potie g ) iue sl o

40

Jaslaly
&lead)

43

Jaadaly

PRV DUR | IRRUWN EX R I aEy Sl Ja

A gal) B dsalial) Jualdal)
m03g m0.25¢g

43 43 43 20

(aalal) (aaihal) Jaadaly Jaadaly Jaslaly

Gilsha Gan e (3%l iaall ilgal) 8 Asabiall Jealial) :

(45) Jsa

Baac Y A& ddaliall Jualial)

m03g m0.25¢g

i i

20
o o0 I 0
‘:’:ﬂ.h.“ ‘:’:ll.h.“
&Lud\

JEVE || u..uli.!'l &l Cullal) Pt Js¥

dalf ‘_g.ﬂ.h.“ ‘_g.ll.h.“ ‘_g.ll.h.“ ‘_g.nl.h.!'l

Galsh Axms (e sSall il aaef 3 Dabiall Jualiall 1 (146 ) JSal

44



palagas 3 Jlhaale a0 20220 16 23 44 dlaal) Gl daaly dlas

Baac Y A 12 Gl s
m0.25g m03g
129
26
14 . 9 -
[ |
Collapse Prevention Life Safety Immediate Occupancy

Glsh A (e osSall aall A Jialaall 8 )8V cilysiase 1 (47 ) S

Silsalls saes ¥ B AICanal Jualdal)

m0.3g m0.25g

34

5aac i) & Asalial) Jualdal) sas JAisadt 8 ASatial) Jealiall aae

Gilsh s e Sl inall A Jealial) 220 Mea) : (48 ) JSal

45



il i) Jlaaf il caa pelsall ¢ gl o JSYSU aglia g ) e & gl Al

Ca 15m 2y ,_Ac TNT 50l (e 200kg Ugan jLad) :40EN As ) @l;'u

Odsall Gu il 8 daid) Jualidl o dnlee (49) KAl el
clda S g5 2:2(0.3g,0.258)

Oonmdsalll Gn o osaee¥l 4 Aahdl Jaldl oo dlae (50)  JSall el
e S g5iw 2:2(0.3g,0.258)

s o Lall) Juslaall Lgl) ciliay 0 o loY) Giligine G A3jlae (51) JSEN jelay
.(0.3g,0.258) padsaill G

On leally saee¥l b dhid) Joalid) s Jla) o djae (52) JSEN el
. (0.3g,0.258) (padsall

Slsadl B dSalial) Jealdall
m03g mO0.25¢g
i i‘11 i‘11 ii ii i39 ii
Jaataly Jaaaly Jaatall Caatall Jaataly Jaataly Glal)
b dbeadl aaldN ag) LI (AN Je

Gilsha Gan e (ysSall inall ilsal) 8 Aiakiall Jualiall = (49 ) J<al

46



palagas 3 Jlhaale a0 20220 16 23 44 dlaal) Gl daaly dlas

Baac ) B Aialial) Jualdall

m03g m0.25¢g

40 40 40 40 40 40

Gl Gl (Gl Gthl Gl Glhl Gkl
o WU RPRU'E) DA O - R TP | B 4 I L | Js

Galsh Axms (e sSall el saacf  Laliadl Jualiall (150 ) Ja

BaasW) & £)aY) Gl giua

= 0.25g m0.3g

196
137
65
| — —

Collapse Prevention Life safety Immediate Occupancy

Gl Ar (e (sl el A Jialiall 8 ¢ 1aY) Gligis 1 (51) JSa)

351920 g Baesd) & SInal) Jalial)
= 0.3g m0.25g

304

>70 288

Baas i) B ASatiall Jualdall sas Sdlealt B dSaliall Jealdall das

Giloh dmsis (e sSall el A Jualiall 230 dlea) 2 (152) J

47



il i) Jlaaf il caa pelsall ¢ gl o JSYSU aglia g ) e & gl Al

aluagilly claliiuy) -6

SHUY! (e 38alls 0.3g ZBLY 323 (385 ahmall J5¥) el sl o) @
3 0.25g 52l (345 aaaadl) LA ) @l e Joadl Al
Al Cprad 8 el 5N Callal) 50l o (ol ¢Adas sial) Uiy
ahlad¥) Jlaal il caas Laadl

Cendgatll S by Jilgall aties 8 Gilla¥) o 4 Jalie iS5 o
Bl Jladil) Jlaal 53l it lewi oy sl lemsen Sy

Caad Cpadsadll DS 8y saacY) 8 abiall Jualiddl e el S o
Agilan) 5 dpedalll dgaall S iaal ot

0.3g 328 (335 aenaall iall G (100kg/15m) AV idayall 3 @
Cum oLyl A4S pe 43)lie Tan Alaray cDlaat W = lingy laidll o5lie
Laiw (oia)¥) Gillall (gian o TS (pagac (8 5)lgte Joalie IS
30l (385 amaall U 2 3saill saact e dgaall 8 5)lgie Jualie S
.0.25¢g

& Hlgiall Jualidl (e aall i (200kg/15m)astl) ddajall 3 @

& IS Lay 0.25g 5l 335 acadl) U z3saill 85200 aran

48



palegbas 3 Jldaale 2 20225l 16 23 44 alaal) Call daaly Alae

G5 aanaal) oY1 z3paill V) Bildall (ggiie 4 o 501ma baae]
. 0.3g 524l

303l (335 annadl J5¥) Zisall & padll o dalie Jualie JSEm Al @
0.25g AUl zigaill & padll o Jialiall s cunli Lo ¢ 0.3g
Gy Aausgially Lualal) LYl & gl ol LG v Gl
L sl pall 2SI

e Al byg i ) ey il DAL, A Jaalid) e Gyl e
3 el Sl a8 15l Jd T Y ¢ailshall Calide g A5LEY) jualiall
Al S oia

Aaglial) Cpand Bayla e Y] il gie B saeeV L alaaYl iy @
cma)Y) Bl saact 5y sana 5)lgiall Jualiall (58 uliall 3aly)s

: laa gl

Adalidaly paldll has dea Gl JLLIAALEY) Llai i Ay sy @

cahlad¥) Jlead il caas

ad IV e dagall e Slaally Al dalgd) Aad) Auhy Jlaayl e
hlaayl b

49



il i) Jlaaf il caa pelsall ¢ gl o JSYSU aglia g ) e & gl Al

paball =7

[1] European Committee for Standardization (CEN) Eurocode 1:
Actions on structures, Part 1-7: pr EN 1991-1-7: “General
Actions-Accidental actions”, 2006.

[2] Varma M. B., (2014) “Effect of Blast on G+4 RCC Frame
Structure”, International Journal of Emerging Technology and
Advanced Engineering, Volume 4, Issue 11.

[3] Shifferaw T ., (2015) “ Quality of computerized blast load
simulation for non-linear dynamic response analysis of framed
structures”, Journal of EEA, Vol. 33,.

[4] Unified Facilities Criteria (2008), “UFC 3-340-02 Structures to
Resist the Effects of Accidental Explosions “, U.S. Army Corps of
Engineers, Naval Facilities Engineering Command, Air Force Civil
Engineer Support Agency.

[5] Kingery C. N., Bulmash G., (1984) “Technical report ARBRL-
TR-02555: Air blast parameters from TNT spherical air burst and
hemispherical burst”, AD-B082 713,U.S. Army Ballistic Research
Laboratory, Aberdeen Proving Ground, MD.

[6] ACI 318-08. Building Code requirement for structural concrete
and commentary .Detroit;2008.

[7] Syrian Arab Code for design and implementation of the

facilities in the reinforcement concrete .Fourth Edition
,Damascus,2012.

50



ol g e o 2022 e 16 2l 44 sl Cad) daaly dlas

Juaall jaga 94 dailoll a5lg0ll dyla]
WEAP21 ollai olsiisuly

) ) 3 gana o) jie o rdialyl)
(Biad tdaala - Aaal) duaigd) (AulS

saila

alihadl B8l Jalidl e Jalidl (mga e leda andl dilaie JS

Jledll as Jansgiall ol Coyall (e laasy . (usdayla Aae Jladd 2y cdasiall

@Al D) dshaie dalie jliy ¢ Aarll He G isiall Gas A e e s
.355Km”

copanll e pass Gada Aaliall L) o)l sall AlalSie 3yla) 20 ) Gaill Cagy

Onin zlia¥) Bhlieg ayg il jabias dada DA e Weap2]1 galin alaiiuly

Ahall Lgna je 30K (2009-2010) oashsyael) el slaiels (sal)

2030 ple in Cila gyl ID &1l Ll ppead e i) Lagia Cidic)

Gl vie 5.38 M.m’jyear laiey L) zlaa¥)sal) L) duhall el ¢

el Slall ZliaWisalyyy e dll Blaud Jaae by sl

el ah Y daluesaly) spliw Guki xie 13.49M.m°fyear yaia

Jara 32l sl Gl die 4.591M.m’fyear SLal = LasY) salyys iyl

LSS sail

Tv\d} ¢ sl cdmayall 40 céw\ Cl,_ﬁ;\)\ (Omandl e 3\,\;1.13‘3\ Glalsl)
Al sl

51




WEAP21 i aladinddy Gaand) 2 ga (g dsilall 2 ) gall 3)

( Management of Water Resources in
Hossain Basin using WEAP21 system)

ABSTRACT

The studied area forms a part of the coastal basin on the east coast
of the Mediterranean Sea located north of Tartous city .The area is
bordered by the Mediterranean Sea from the west, Marqiyeh river
basin from north and Alghamqga river basin from the south. The
area covers about (355) km?.

The research aims to implement an integrated management of
available water resources within the studied basin, using weap21
program, through the modeling of the Sources and areas of
demand within the basin considering year (2010-2011) as the
reference year for the study.

Research methodology based on collecting data and proposing
three scenarios in year2030.The study found increase the water
requirement by 5.38 M.m3 / year when applying the scenario of
increased domestic use , and an increase the water requirement
by4.591M.m3 / year when applying the scenario of high population
growth rate, and increase the water requirement by 13.491M.m3 /
year when applying the scenario of increased irrigated agricultural
land area.

Key words: Alhosain River, Water requirement, Reference Year,
Scenario, Water Resources Management.
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Evaluating the efficiency of domestic and
Industrial water tariffs in the Syrian Arab
Republic

Eng.Ali Bilal: Postgraduate Student (PhD), Water Engineering
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Department, Faculty of Civil Engineering, Damascus University.

Dr. Eng. Bassam Farkouh: Lecturer« Water Engineering Department,
Faculty of Civil Engineering, Damascus University.

ABSTRACT

Water is the basic element for the continuation of life in all its forms
and activities in agriculture, industry, tourism and services.

Water policies in Syria depend on expanding the use of water at low
tariffs, which has led to the waste of large quantities of water,
disrupting the water balance and threatening the sustainability of
this vital resource.

This research discusses the efficiency of water tariffs in the domestic
and industrial sectors, according to the unified water investment
system adopted in the Syrian Arab Republic, and measures the very
large financial gap between the applied tariff and the real cost of one
volume of water. This reflects on the continuity and quality of the
water services provided. The research proved the weak efficiency of
the tariff system, as the recovery rate ranged between (0.90 and
3.14%), and thus the weak efficiency of the tariff system in reducing
waste due to the large gap between the approved tariff and the actual
cost of supply.

Keywords: Water Tariff - Water Policies - Water Use Efficiency - Water
Supply - Water Demand.
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The Architect's function in managing and
evaluating demolition waste in Syria

A.Noor Mahmood al-Meraie

PhD student in Faculty of Architecture, University of Damascus

Ph.A.Gassan Aboud
Professor in Faculty of Architecture, University of Damascus

Abstract:

The war that befell some Syrian cities and villages led to the
destruction of a good number of buildings and resulted in tons of
concrete rubble. An important role in the process of evaluating this
waste, as it is the primary concerned with the process of
characterizing building materials and pre-construction cladding, that
iIs, he is aware in advance of the materials contained within
demolition waste .Implementation that meets the need to dispose of
the materials extracted from the site to reduce and remove them
according to the available capabilities in the local market and put
them into effect on the buildings that will be constructed in the
demolished site. The research dealt with an in-depth understanding
of the reasons for evaluating demolition waste, the factors affecting
them, and the classification of demolition waste into internationally
approved groups. The study relied on the descriptive analytical
approach by analyzing studies and standards that were developed by
developed countries interested in getting rid of concrete rubble in
particular and demolition waste in general.The research found a
methodology that determines the mechanism of evaluating demolition
waste and concrete in architectural solutions, where the criteria,
indicators, fixed and variable factors and influences related to the
process of managing and evaluating demolition waste, were
determined to reach the architect’s role in this process.

Keywords: evaluation process - demolition waste - building
technology - architectural design - recycled materials.
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Empirical relationships to derive the moment
magnitude (Mw) of earthquakes in Syria

Mohammed.ALISSA®, Nidal SHOUKEIR®™, Samer ZEIZAFOUN @
(1)Higher Institute of Earthquake studies and Research, Damascus university E-mail: mohammed.

alissal11985 @gmail.com;
(2) National Earthquake Center (NEC).

Abstract

The moment magnitude is essentially required from the global and
local seismic networks as quantitative information to develop the
seismic codes, and to use it for design buildings to be more resistant
to earthquakes. Unfortunately, the moment magnitude is not
available for all seismic events happened in Syria and recorded by
the Syrian seismic network. Therefore, the aim of this research is
deriving empirical relationships between the moment magnitude
(M,,) and the other magnitude scales for earthquakes in Syria,
which have been published in the seismic bulletins. The linear
correlation factor (R?) attained good values, which allows to
depend on these empirical relationships to get confident results of
the moment magnitude (M,,). The results reveal that the residuals
between the calculated M,, using these relationships and the
observed one in the ISC data are minimal and within the acceptable
limits for the majority of events.

Keywords:earthquake, magnitude scales, local magnitude (M),
moment magnitude (M,,), Syria.
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