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Abstract:

Rocks are present in most engineering projects, so it is
necessary to determine their mechanical properties. Despite
this, it can be noted that there is a dearth of research concerned
with determining the specifications of rocks compared to
studies and research related to the properties of soils in Syria.

This research presents the results of laboratory tests that
were carried out on two types of rocks found in Syrian Arab
Republic, namely: dolomite from Lattakia city, and basalt from
Daraa city. Three types of experiments were conducted on
intact specimens, namely, uniaxial compression test, Brazilian
test and point load test. The compressive and the tensile
strength of the two mentioned rock were determined from these
tests. The elastic properties for the two types of rock were also
determined by comparing the results with reference studies.

Keywords: Rocks, Laboratory Tests, Mechanical Properties,
Dolomite, Basalt.
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Fig.2: Proposed method of classifying rocks on a plot of rock
strength versus (Efv). (W: weak: MS: modentely strong;
S: strong; VS: very strong; ES: extremely strong. ED:
extremely deformable; VD : very deformable; MD: mo-
derately deformable; SD: slightly deformable; VSD: very
dightly deformable).
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sl Elmenswrl\Ds (cm) 'é::g) \(/;?;ght V(em®) | (gr/em®) st | Failure load (KN) l;:::;(;;e}[Lc(c:\r/ln;)ar)e ssive
1 10.2 4.81 18.17 | 508 185.34 | 2.74 44.89 24.70
2 10.3 4.81 18.17 | 513 187.53 | 2.74 45.1 24.82
3 23.6 9.27 67.49 | 4379 1592.80 | 2.75 239 35.41
4 19.1 9.27 67.49 | 3543 1289.09 | 2.75 272.3 40.35
5 19.7 9.27 67.49 | 3677 1329.58 | 2.77 331.8 49.16
6 195 9.27 67.49 | 3667 1316.09 | 2.79 310.1 45.95
7 185 9.27 67.49 | 3414 124859 | 2.73 294.4 43.62
8 20.6 9.27 67.49 | 3765 | 1390.33 | 2.71 338.1 50.10
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ol Al Chakraborty et al. (2019) Jag
bt axial splitting baws 335 Jlgn Al saall
Dle) ol GBS (s cal) cilalgaY JY) deslaal)
ClalgaY 1SY1 daslad) ey shearing Laas i
(8) Jsad 8 i) il a5 13y cdaial

552 51 Linagleal) Gliall gaall galaf Jaiall duas A L) (S5 (2) <

- Wi :

A Gias ¢(6.27 cm) i (i (4.77  cm)
.(diametral) Wsae o Lagee Lumll Jueas
Dby dad e cylaill il (5) Jeaall e
(254 MPa) gyl il Jantl) ZLaslia Jil
P AR 1 NV [ SOV U PN IRCHIN

t bl Jaaadl) i.ya.:" 2.2 Ot 2l
iy i (9) e ((ASTM D5731-16) ol
Auaglpal il ) Jpasdl ulad il (5) Jsaad
. Test . Load P | De? De Is 1s(50)
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1 d 477 2.01 22753 | 47.7 0.883 0.979 | 0.865
2 d 477 8.4 22753 | 47.7 3.692 0.979 | 3.614
3 d 47.7 274 22753 | 47.7 1.204 0.979 | 1.179
4 d 477 12.26 22753 | 47.7 5.388 0.979 | 5.275
5 d 477 9.05 22753 | 47.7 3.978 0.979 | 3.894
6 d 477 2.96 22753 | 47.7 1.301 0.979 | 1.274
7 d 477 21 22753 | 47.7 0.923 0.979 | 0.904
8 d 477 4.74 22753 | 477 2.083 0.979 | 2.040
9 d 62.7 12.1 39313 | 62.7 3.078 1.107 | 3.408
10 |d 477 6.26 22753 | 47.7 2.751 0.979 | 2.694
11 | d 62.7 125 3931.3 | 62.7 3.180 1.107 | 3.521
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Dimensions Failure | tensile
Ll | (Cm) load strength
t D (KN) (MPa)
1 200 |4.81 |1024 |6.78
2 166 |4.81 |1236 |9.86
3 215 |4.81 |1564 |9.63
4 215 |4.81 |1871 11.55
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Labl Laall JaSl) e degana (o Jguanl)
Zhaial a3 a8 leyy Adilaae b adlsd) aaf o
1Al lea ot b Lgie el e dcsans
Cilisall Lglladl) clulally sbady) uaily el
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Sloe I8 A ual) Jaeat o G (481 cm) el Cada v Al gl A el Qlies Sy i
.(axial) \a)saal Ot 2l
ks Taf e Al 5 (B) sl s
«(6.46 MPa) Sl GLmS\ ol daglea Jalal
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Aual) Elmensm;s (cm) Qﬁi‘) \(/;?;ght V(cm®)|(gr/cm?) st Failure load (KN) usrt]rlgﬁ;Lc(?\;lnF?;; ssive
1 (103 |481 18.17|504 |187.53|2.69 98.2 54.04

2 |104 |481 |18.17509 |189.16 (2.69 126.1 69.40

3 |105 |481 |18.17|530 |190.252.79 222.8 122.61

4 1102 (481 18.17|500 |185.53|2.70 106.2 58.44

5 1103 (481 18.17|522 |187.89|2.78 213.7 117.60

LG cliall jgaal) galaf daal) Lijad B JLgs¥) (<4 (5) Jeadl
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ALY Gl A Jaeadl culad i (8) el

2
duallTest type/W(cm)|D(cm) hgﬁ; P ?c?nZ) (2(;]) 27\/IP 2) F ET\SIEI;(?)
1 |axial 481 [1.80 |8.41 11.024 [3.320 |7.629 0.832|6.345
2 J|axial 481 |1.76 |[9.05 10.779 |3.283 |8.396 0.828|6.948
3 |axial 481 |1.80 (7.9 11.024 |3.320 |7.166 0.832|5.961
4 Jaxial 481 |1.70 |85 10.411 |3.227 |8.164 0.821|6.704
5 |axial 481 |1.83 (841 11.207 |3.348 |7.504 0.835|6.265
6 |axial 481 |1.73 [5.29 10.595 |3.255 [4.993 0.824(4.116
7 |axial 481 |2.00 [9.24 12.249 |3.500 |7.544 0.852(6.425
8 |axial 481 |1.79 [5.71 10.962 |3.311 |5.209 0.831(4.327
9 |axial 481 |1.78 |11.06 10.901 |3.302 |10.146 0.830(8.417
10 |axial 481 [1.83 |10.19 11.207 |3.348 |9.092 0.835|7.590
11 |axial 481 |1.66 |(8.14 10.166 |3.188 |8.007 0.817|6.539

R Jaanill Al sla) i) clise (6) Jsd)

liml) psen 8 g (6) Il G
b dant chlag) of 4d 5glasg 68y sl
e O (i Lee aeatl il (e a3 Ciligiane
il of Al cpn LS il giae clylady)
<luall (triple junction) Leas gulaci (335 Juass
caluall 43l (single  plane) 5 ¢(7 4 <3)
.(Basu et al., 2013)

sdaliial) 03 duas 3.3
plha illalyidl (385 bl 2l djas ela) &
b alie (10) Ao ((ASTM  D3967-95a)
e eeyplaall il (9) Jsaad) Gany (4.81 cm)
9.55 ) (gsbutt 2ll lalgal Aaglaal Lidassg dasd

-(MPa
lill aaad 5l Bl (7) Il oy
b DLedU ACedll Ll ae &laallig cdsg jaal)
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Ok «Basu et al. (2013) (385 dalyhll 240 4
(non-central) Laaill 385 L)lgs (17 ¢14) puiiael
central ) baaill (385 (13) sl cujlgdl Ly

-(central) il 385 luall L85 (multiple

AAL Gl Ll &l culal i (9)d sl

Dimensions . tensile
Ll | (cm) (Fli'llll;re load strength

t D (MPa)
11 185 | 4.81 | 18.03 12.90
12 182 | 481 | 14.68 10.68
13 1.77 | 481 | 14.62 10.93
14 175 | 481 |75 5.67
15 175 | 481 | 11.75 8.91
16 175 | 481 | 14.83 11.25
17 1.81 | 481 | 12.35 9.03
18 1.78 | 4.81 | 10.47 7.79
19 1.78 | 481 | 13.36 9.96
20 177 | 481 | 11.22 8.41

(Tagieddin and Humidi, 2017) o3 Jué

A Ayl b Aahl clial) sl hi (7) Jsa
b

:\-.\'A'-bu\ M\ Lw D lalaa Guﬁ“\ 34
2 g jaal)

4y «Tagieddin and Humidi (2017) »l8
= AL Hea all &y wviglly 2805l alg 2l
e asaal) e o) Jlad 8 a5 adlse dsed
& (10) Jsaal) Gy cyygadl Apall &) 9ganl)
Lagiadl 3

b gl A el Al il oy A5l
il alge i o€ Loyl B 30 (10) Jsaal
s 205 A Ao V) Badl e (b LD
oo b A A uhall 8 jaall i)
el e 8 il A3y ) Cilialge

A L) ghall clialsa (10) Jsaad

uniaxial compressive

tensile

E V
3 5all[strength strength P
S Py i O D
Irbid 105.89 10.02 149.8|0.353|5480

Ramtha 90.9

10.39 109.8 {0.357(5302

Al-Mafraqg [87.92

10.01 102.9 |0.252|5465

Al-Azraq 92.58

10 104.5|0.338|5496

Um-Qais 97.97

8.46 91.4 |0.335(5306
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(Al ya Aig pe A i3 daslial) dninia Ll (1966)
el Turk and Derman (1983) Géy ciasi Loy
Al jeaall Lal AL pein L8 culdy 5ol Adaugie
idausie Ll Deere and Miler (1966) iy Ciasia
Turk and

Jas AL ogdn A8 i1y dusi \gsl Derman (1983)

(5099 ¢dadiya dig e dud t"_a\lj J\_A}w\

Lonatigh astell 3iad daals dlae

165-151 (2023) 2 aaadl —39 alaall

e 4
Clialgal bl dappasll an@ll (11) Joaad) o
LAl Gl 8 gl Al Afaslsall e al)
DS Zalaal) el it o3 Gkl w038 alasiuly
Miler (1966) iy (e sl
Jdsaall 8 (e 98 WS (Turk and Derman (1983) s
Deere and Miler (35 dinaglsall Hsaall Caagi .(12)

Deere and

g yaal) ALYy Aiaaglpa) sl ilinslsa (11) Jsad

. |&——at<llluniaxial compressive strength|tensile E Vp
Al (kg/m3)|(MPa) strength (MPa)|'*°  MPB o i)
Caasl 532750 39.26 8.54 2.54 47.1910.27 |5045
<34 2730 84.42 9.55 6.46 102.9]0.252|5465
g paal) Aililally dliaglaall ) siual) chaiaali (12) Jgaad)
Sl g5 Turk and Derman (1983) Deere and Miller (1966)
Craslsy MS-SD DH
RPN S-VSD CH
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