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Fig. 3: Outcrop of the basaltic dike on
which the tower is founded

Fig-.-4: Close up of the fractured,
weathered and partially altered basaltic

Fig.5: Southwest corner of the
southern wall of the tower showing
stone offset with amplitude increasing
upward.

A Brief on Geology and Seismicity of Safita Area

Geologically, Safita is situated within
the Coastal Range (CR) which is a
monocline whose western flank dips
gently at 15 degrees westwards while it
is bounded in the East by the S-N
trending Syrian-Lebanese fault (SLF)
which is considered as the northern-
most segment of the Dead Sea faulting
system. The CR and the SLF are
truncated far north by a mighty faulting
system called East-Anatolian Faulting
System (EAF). From historical and
instrumental seismic point of view, SLF
and EAF are very seismically active
(Fig.1; Tables 1 & 2).

Safita as a town lies on the Upper
Cenomanian Hannafieh Formation
which consists mainly of limestones,
marly limestones and marls. The
formation is intruded by many Pliocene
basaltic dikes (Fig 2). Geological and
seismological field investigations
carried out during the days of the
workshop revealed that the Safita
famous tower is directly built on
southwestern-most end of a 10-km-
long Pliocene basaltic dike trending
NE-SW. The tower basaltic foundation
is severely fractured, weathered and
partially altered (Fig 3 & 4). The tower
itself shows evidence of seismic
damage represented by seismic offsets
of the building stones, specially on the
southern wall, increasing upward the
tower (Fig 5).

Available data sets show that the Safita
area has experienced several strong
shocks in the historical period Table 1).
Fig. 11 shows localities affected by
historical earthquakes in eastern and
northern Syria; evidence of seismic
effect has been recorded in Safita : for
example, the earthquake of 20 May
1202 (macroseismic magnitude : 7.6),
of 25 November 1759 (magnitude :
7.4), or 13 August 1822 (magnitude : 7).
From the beginning of the XXth century,
a relative seismic quiescence prevails
(Fig. 12 & 13). According to recent
monitoring data provided by the Syrian
General Establishment of Geology and
Mineral Resources (Table 2), no
significant seismic event has occurred
in the region from May 1995 to
December 1999.

The offsets observed in the northern
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Fig.6 & 7 : Fissures of the stones at the
lower northern part of the western
facade.

Fig. 8: Cracks in the dome of the apse
of the church.

Fig. 9: Cracks ( E-W extension ) at the
junction between the nave of the
church and the western wall.

Fig. 10: Details for offsetting of the
northern wall taken from inside the
northwestern arch of the defense slot
(2nd floor).

The offsets observed in the northern
and southern walls (Fig. 5 ) and the
cracks in the apse and the western part
of the nave of the church suggest that
the western and eastern walls have a
tendency to fall apart from the center of
the monument. The cause of this falling
apart could be a combination of seismic
loading and of the shape of the bedrock
on which the tower is seating.
Subsidence of the foundations of the
edifice does not appear alone as a
likely cause of the observed damage.
Nevertheless the numerous sliding of
heavy stone blocks with respect to
each other is a clear evidence
supporting the cumulative action of
seismic loading. If the above
interpretations are correct, attention
should be paid to suitable
reinforcement of the foundation and the
monument itself in order to withstand
the action of the coming earthquakes.
Youssef Radwan & Jean Bonnin, 3-10
Sep 2000.

This document is available with pictures in better resolution and other downlodable on the
Pact 19 Website - E.C. Project - http://pact19.irea.cnr.it




European Commission Project: ERB IC18-CT98- 0385 (DG 12 CEOR)
Integration of Traditional and New Techniques for the Protection and
Conservation of Historical and Cultural Built Heritage in Earthquake Prone Areas

Safita Workshop 4-10 September 2000 Page 3 from 3
Parametric Catalogue of large historical carthquakes in and around Syria SYRIAN ARAB REPUBLIC _lg,,.....ll auyaldl B ppacdl
= = : . = Focal | Macroselsmic MINISTRY OF PETROLEUM auidnall Gsilly il 6l58
No. | Date Latitude | Longitude | Major Affected Localities m;m D:?th o tite AND MINERAL RESOURCES g 3l g,1lly Lxplas } aelall & 3 I
- N |eD e | oam) | ) T GEHERAL EST OF GEOLOGY wallslsll 20 830
R 7 AD. 36,00 %630 | Andoch, Dufneh VII-VIIL .2 & Jgagas! "L V1E0 v
013 | % 3620 36,50 “Amtiveh, Afunia, Manbe, Lattikia Vil = e MIN . RESCURCES $50+0+V [ LET+VA+ tuils
22 037304 I R 34.30 Suida, Sur, Syria VII-IX B . P.O.BOX :7645 mmmral 5 WV
T 3580 36,30 ‘Antioch, Tripali, Catakis VIV g TEL-4455426-444 77554450507 . £00 ]
[iF) SUA 22 | 33.00 34,80 Akka, Sur, Saidy, Beinut, Safad VULDC . 2 TELEX 4411528 G.EO i 4411528 GEO.SY u-lSL
[0 3310534 35,50 3720 Aleppo and Homs Vit . ¥ : o 2 sEYa1aV: 8
H 037510709 34,00 3550 | Caries of Lebnese coust, Arwad XX~ FAX : 4423684 vis s
[o40 T s63-571 36,00, 36,20 An Seleucea, Kilikin, Anirabo ViV DAMASCUS s>
[V EITITNES 3250 3560 M - Buntbak, Bosr, Nawa, Bulg, | D :
Al-Quds, Beit Qubsayel, Tabaryya, ’
! scus, Diria = REF : auladl 1 p
(A E AT 3440 | round Danasas, Anocl, Al Mosd | X 35 I
[us Tssv0230- 3570 och, Latiakin, kblch, Honis, Palmym, | VILTX 3 ]
60.01.2 “Farsus, Blis, Do, Adan, Ar-Rag
104, 3 36.40 Riallk, Damascus X 2 ; ‘ ;
8,27 0 6.0 Tripoh, Lailakan, Akka, Sur VT 3 X | PRl ( ik
i W 38.50 anch, Mariash, Samsat, Orfa, VLD 0 4 Liwdl gl oyt
075|101 36.50 arcan X 10 ; - e
o8z 1152.09.27 6 3670 iosra, Hauran, Syrin vl e 1595 5 F J-Bu
U830 | LIST.O4.02 04 5 51 36,50 luizar, Hama, Kafer Tab, Aleppo Wil I 1995 & iz T
o83 [ 11570713 5,20 | 56.60 inua, Afunia, Kafer Tab, Horus, Tayma | I 6 1955 o T; P
Ao [ 1370802 540 36,60 laizar, Kafar Tab, Afamia, Hama, | DGX 4 ilgﬂé (; li o
Arga, Aleppo, Homs, Lattakia, Tripoli, 09’3 . 1 55
Antioch, Quiig Al-Hosn, M. Apnooman 1895 1 3 e
o4 1170.06.29 34.80 3640 Dumascus, Homs, Hama, Lk, | IX 35 13 Jee% % -:“ 2-10
Boalbak, Shaizr, Barin, Aleppo. 1985 19 T .
086 1202.05.20 3410 16.10 Mount Lebunon, Buslbuk, Sur, Beit Jin, | 1X 30 16 lg;; %1 1!0 oo
k Banyas, Nablus, Al-Samyra, Damascus, . :g“ < i a0
Safits, Akka, Tripoli, Hauran, Beirul, i ol e P
Homs, Tartus ke fagk - 4 3.7
Table | Contineed on the rext- page Frem: Fina/ »erarz" of the Resewrch 1298 5 19 i:g
- ¥ 5 s e s 2 " : 1935 & 19 "
prgject : ¥ Selemvic Daly for Sithg ang Site Re_valigation of 1 1395 5 n L
i o gt 5 19% & i +
Netclecrr ;!.?C«:z’}ﬁes’- AZCS & IRER  [T78, Dm";“_"sad/ A Lomi Eﬂ‘?’ﬁﬂ i 1895 & 19 ,“.’3
P - 199 & 20 .
Copmission 9[; Syiria 1998 5 2 1.80
1995 % 24 2.60
1998 5 27 1.80
1996 5 22 2,40
Cominuziion of the parunciric cataloguc 1996 & = 2.30
No, | Vate Latitude | Longilude | Major Affected Localities Maximum | Focal | Macro: 1895 1 5 1.90
Iniensity Depth | Magnit 1996 7} fs ;: ;l;
%) (E) Qo Ems | (km) | (D) 1998 4 05 z.m0
100 | 13430002 36,70 3740 Al-Rawendan, Manbcj, Aleppo [ VI 30 64 1988 5 o 190
164 [ 1a0a220 35,70 36.20 Blatucs, Bkas, West of Alppo, Qaiaat | VII-IX 30 4 1988 ? o .90
Al-Mrrets, Tripoli, Latakia, Jibleh 1096 7 o 2,00
07 1408.12.29 3580 36,10 Shygr, Dkas, Blwncs, Latakia, Jableh, | X 23 74 1396 1 1 1.50
.| Ardioch, Syzian coasl 199 ] 1 }-:g
115 | 15681019 35.50 35.50 Laakia, Famagusia Vil 12 G4 1996 5 28 1.40
124 1626.01.2. 36.50 3714 Aleppo, Gidautb, Hama X 20 X }::: ;’“ ;E! b
129 [1666,0022 37.00 41,00 ‘Al-Mousci, Sinjar, Shgat 1X E-l 1998 1 E 3.00
=34 [ 1705 1124 33,70 3601 Yabrow),_Al-Qasial,_Damascus, Tripli_| VIl 33 X o v i 1.80
13K |1726.04.1 3630 36.00 Tum, Alcppo vt 15 . e " 1 310
139 1738.09.2! 36.70 36.50 Iskenderun, Bellen Bass, Antioch, Jabal | VI 10 1996 1 g 1.30
Al-Amzanus, Aleppa 1898 i k] 1.70
43 1759.10. 30 3310 35.00 Al-Qunaytra, Safsd, Akks, An-Nasr, | VIU-IX 20 6.6 1998 1o o8 1.80
Sidon, Suasaa 1999 1 ik #.30
- 144 1759.11.25 33.70 35,90 Rualbsk, Zabadani, Ras Baalbak, Al-| IX kY T4 1392 1 : ;;g
g:;::‘l“? I?‘:—’i}:li‘m;’h Bci{{u 2 sw:; e 3 b 300
Sadud, Sur, b, ms, Hama, 2 = .
R Nasra, Latakis, Al-Quds, Guza, Antioch 1999 4 % 18 28 36 22.35 36 24,28 15.00 3.80
152 | 17960526 3530 36.20 Qalaat Al-Margeb, Al-Cadmous, Nanr | VII-DX 20 &8 iggg : :.; ;15 L ;; 223: :2 130.;: ‘151535 ;.;g
.| Al-Kabir, Jableh, Bkas, Luttakia 5 . - % '
- 157 18220813 36.10 36.75 Jisr  Ash'Showgheur, Quscir, Aleppo, | IX 18 E0) }:Z: : :? ;’5‘:4 g: ;::? ;g -‘rg-f: ::-gg ﬁ ;3
e et e e ooy 1593 s 27 1718 35 11.8s 36 43,98 13,23 1.10
Kclless, Armanaz, Sammads, Lattakia, " ' "
Huis, Hama, Marash, Denesh, R
Hamadan, Benniesh, M. Missrin Je s
VL TRTL40R 36.20 36.50 Haron, Ammamz, Lake of AlAmo | VIIFIX 0 59 Table:2
och, Aleppa, Suidiva, 120z, Mich,
- Lo iemie Date for SiHina and
Fram: Final Repord of the Research projects x e fAe, 1o i 1999 7 22 3 4 36 6.33 36 51.47  15.00 1.30
Sfte Revalidation of Nacieat facilitres. AECS I g . 1999 7 25 17 55 36 40.74 36 41.23  7.43 2.90
Abomic Enepge Commission 3 Lyra- 1999 7 28 11 28 36 44.41 36 47.51 12.39 2.90
’ 1999 7 30 0 4 36 56.98 36 46.53°  3.91 1.80
Tebdes 1 1999 7 10 14 44 36 46.23 36 16.36  11.12 1.60
1999 B § 2 35 36 0.73 36 2.25 8.28 1.90
1999 ] 11 135 36 37.37 36 40.03 15.00 3.10
1999 9 1 11 53 36 43.70 36 50.19 15.00 1.40
1999 n ! 1 5 16 36 41.36 36 38.24 6.18 . 1.70
1999 1n 5" 20 39 36 32.50 36 57.52 19.02 1.60
1999 1 11 18 1 36 11.00 36 4.87 1.62 1.40
1999 10 9 23 10 36 20.74 36 25.43 6.92 1.40
1999 11 3 1a 15 36 20.62 36 20.486 15.00 3.30
1999 1 o8 2 34 36 12.52 36 44.90 11.20 3.00
1399 . i 18 3 s 2.33 36 55.64 15.00 1.20

Table 2 Contrneed

iled Catalogue
i L
35 4z

e/ (0 AuendS occored Sering the perioct [ FG0-

NELC, {’rn‘f'mv-/

acCoreling Lo e TLIR
i Repor! of the researd, [ opec £
Ro _ el et

98, Devrrer-

Coleriog e &
L &, 's

Sedlsmic DA
A

¥ for .‘_///'/Jf! et il
ceclear Facl fifies © 4 < & [/REH
Adeeclear Falilfitre Ee / :

Ado e Ener

<

This document is available with pictures in better resolution and other downlodable on the
Pact 19 Website - E.C. Project - http://pact19.irea.cnr.it




	Page 1
	Page 2
	Page 3

