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Abstract:

This study aims to evaluate the effect of adding different proportions of sand on the compressive strength of
cementitious mixes. Portland cement and sand sourced from Nalut were used, and compressive strength tests were
conducted in accordance with the international standard ASTM C109. Cubic specimens were prepared and tested
at curing ages of 7 and 28 days. The specimens were produced with varying sand-to-cement ratios. The results
showed an inverse relationship between sand content and compressive strength, whereas increasing the cement
content led to a noticeable improvement in compressive strength. One specimen yielded an anomalous and illogical
result during testing; it was retested successfully, highlighting the importance of quality control in experimental
work. The results were graphically represented and analyzed to determine the optimum proportions for
engineering applications. The study recommends the use of specific optimal sand—cement mixing ratios that
balance quality and cost to achieve the best engineering performance. Furthermore, it opens prospects for the
utilization of local materials in construction projects in accordance with precise economic and technical standards.
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15/12 22/12 25.0 0.250 10.00 32.1 0.250 12.84
64.9%
sand-
23.6% 15/12 22/12 39.8 0.250 15.92 413 0.250 16.52
cement
15/12 22/12 375 0.250 15.00 44.6 0.250 17.84
16/12 23/12 3 18.8 0.250 7.52 22.8 0.250 9.12
74.9% X
Sand- 0
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50x50x50 56.1 22.44 57.2 0.25 22.88
54.9%Sand- 50x50x50 58.4 23.36 37.7 0.25 15.08
33.6%cement 50x50x50 63.6 25.44 2206 0.25 9.04

Libyan Journal of Contemporary Academic Studies
1 7 3 Website: https://ljcas.ly/index.php/ljcas/index

Copyright: © 2025 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



https://ljcas.ly/index.php/ljcas/index

(Libyan Journal of Contemporary Academic Studies) 5 sarall dals¥) cilu jall Ll Adaal)
LICAS, eISSN: 5970-3005
Volume 3, Issue 2 (Part II), 2025, Pages: 160-177

sciliall Jad al) da glaal gﬁl,.l.\.“ ?MJ-“J @uﬂ\ el

Jall (pe Adlide iy ladlae) &3 can (50%50%50) Walad dyaSa cilipal Taiall da glie La) il (2 ey Jsaall
sl Jle ) (e 3 _panall Cilipall Lazall da glia o) HLEAY) il < yedal a3 28 5 all 7 22y L JLaidl o5 ccuianY)
O darall o glie i Cn o) 5 G ALalA) 8 Ciians) A 80 3 010 55 (daws siall () s Ul (e ol oyl l)
st dakaa e slie e | Lo 5y 28 jesdie 5,01 7 jee die aall a8 JISullaie 25,44 5 il a8 JSulilane 7
ilin(dey %54.9 — el 9633.6) el el (5 sinadl @ld Sl G @l e gy | JSulline 25
ool s G Do) 3 G (8 e i N sall Sy Lo s 5 WSl 25 ) sla A glie a8 e
Aa gl i 38 (Ja) 9%64.9 — Ciiansl %623.6) daws siall iian) (5 siaall 0l collalall Lol Aglalall cle ) 5l ¢ Ja g
(b)) %74.9 — Ciiavd 2413.9) Siian) 5 sinall daidio Cllaldll ¢ jelal Laiy (JSullage 18 — 12 (o s sl 53
Ul p3a (Jie cuiat Cany g darcall 3 glaa B

i) 8 353l 5 gl il o oS5 Lee e Uik s Ailaie eils < el 591 1A sy La L) viel 30 Rl
(Jren/ele/ juzmat)dal yall aa) 8 o e Uad o OIS

gtian) Rl 8 a1aatu U Leilils codl as siall ) aclill (e o) <l & gl Jlay o)) Ol (Siay cale 3 ) gucay
%25 (o DiianY) i 83y ) o i) Jaiy AalaiBY) 5 Jaracall Lo lie (o ) 55 Gl i Sl o Jasm Ay 5
AN (i gl G el Al HLis) dpeal ) Jay Laa cilancal 2336 I gy Jasiall da slie i ) %45 )
ASTM  cillaia (ga Gy 85 Y s 2ol < sedal gls Jlay , ASTM C109 Zalil) cliaal gall pon gl 45 ey g
Y%645-35 I Cuian) dawi saly ) die La sead C109

Aallad) Glana pe %35 e Ji Y el (5 sins ala3iuly mualh diallall ddcal sall Wl dallas mil5 e J saasll
28l) 33 g g Tl o 8 Sl da pudy Agiian) CLlA) 8 < gl Jla ) slaie ) 2lSa) (St il 3ol

(7)d s3> U ol eaia o U (17) JS2)

Comparison of Compressive Strength at 7 and 28 Days

Compressive Strength (MPa)

ent %
13 9%C i 36% ceme?

o - _
ga 9% > 149%%° 5a9%

Jarall HLad) il i i (17) JS&)

8585 JSul lae 13,6 = ol 7 ie Jaaall 3 8 (Cian) %23.6 — oy %64.9) <ilS I 5¥) dklall (17) IS b
e N and) 80y By uen Ao gl Aaglie JSuly lae 15.7 = a5 28 die Laaall

JSullase 7.7 = ol 7 die Jaaall 5 8 (Ciiend] %13.9 — Ja %74.9) 4l Al

A Aalall Jea las cCiianY) Ausi 48 g Canall s J81 A glie 5 8 ISl lase 9.6 ~ a 52 28 2ic Jazuall 5.8
L) Al giie e

ISy 1930 23.7 = ald 7 ie Lainall 8 58 (i) 9%33.6 — oy %54.9) ALY

Lanlio g dglle e glia calaef cuians) 334 ) o G s il Juadl o8, DSl Laae 24.9 = 453 28 ie ozl 5 58
Aigl) cilipdaill

Libyan Journal of Contemporary Academic Studies
1 7 4 Website: https:/ljcas.ly/index.php/ljcas/index

Copyright: © 2025 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



https://ljcas.ly/index.php/ljcas/index

(Libyan Journal of Contemporary Academic Studies) 5 alrall 4pals¥) cilaf jall 4l ddaal)
LICAS, eISSN: 5970-3005
Volume 3, Issue 2 (Part II), 2025, Pages: 160-177

Compressive strength, percent
of 28-doy moist-cured concrete
150

Moist -cured entire time

—,—
100 s 4"":'—":'__.' OO S e em—————

—— — _._.'_"__P.r_o.'j',‘.' -3 1 LT G a—p e m——
7sl =
EIE In air entire time —
SO T_- o
2s
°'3F 28 56 8o

Age, doys
Laaall da liey dallad) o) A8De (18) J8&

A S ) of il ekl (18)dSall L duda )1 Aadleall (a3 dardall da slie 83al Ll auyll Jidasi -
28 oo die dyma jall Al Al daslia (10 %125 5 state caglio Jef clan JUEAY) 558 J)gh Ui ) Leialla
Cligal) O pedal aa A el slati ol LS A jall Ga gl8al) (e g 581 238 cdath oLl 7 300 Cand s ) el el
S 3Oy e Uil ) allad ol ) il danillys (%80 (S sn) Ada sale daiy Jal da glia oLl 3 3] dalladl)
Al Al e sle)) of 5S35 il o3a a3l 5 e o sale G (5 Gl 1 (%50 S sa) duaiiia Lgia gl cilla
Anrall Lo slia (3 S Cpuant ) (g2305 AaleY) Alee 5 ay J bl ol sl Aday i B

Ao glie B g8y CatanY) A (s A8De GAS g arall Ao glia 5 Jall A (s 48Dl (i (19) S (A Slall s 1) -
L)

o A gliall ilS Ja ) 9549 die AlAll A Ja )l At CilS Ladie Jazaall daglia g el A G A8Ma) 3
A sl o Baa S A el L5l (H(%T74.9 5 %664.9 e )da sl s 2 LS (eI a 5) Sl s 24,33
Cuaddl) Jazaall

Ly ) e Ll 5508 J& UL g J85 (Aayl 1) 3alall) i) 43aS o i a 300 e ST a1 B3 5 (0 gt 13)
sl G glie 8 Chea die iy 138 5 6lSal Gl

JSuly e 2433 (Js ) dasliall clia s iiand 9%33.6 e Lariall da ey ClianY) dua G Al L
et )l Jazaall da sl o 2aa3 ((%33.6 ) %13.9 () Aalall b crian) A <ol 3 LS ) oy (e YY)
(Y1) JSls 1520 9.56 Ml s o slaall il uian) 99139 e

S ol 3 4t 33 ) aey cJall Clama G e )l Sl ) Al (585 e sl J gl 58 CuiansY!
nsall Ao glie a5 L 5 Apelsall Ji5 5 4 all

Actatiarship betwoen Cement Content and Compressive Strength Aniatiorshg between Sand Content and Compressive Strength

" 173 no 25 50 77" v Sk =0 T . @0 WS Wm0 TER

Ll da gl Ao ian) das 180w (20) JS& biall daglia s 8 e ol A 0 i 9(19 )JS

Libyan Journal of Contemporary Academic Studies
1 75 Website: https://ljcas.ly/index.php/ljcas/index

Copyright: © 2025 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



https://ljcas.ly/index.php/ljcas/index

(Libyan Journal of Contemporary Academic Studies) 5 alrall 4pals¥) cilaf jall 4l ddaal)
LICAS, eISSN: 5970-3005
Volume 3, Issue 2 (Part II), 2025, Pages: 160-177

—rclaliinuyy

Of O 288 Agiiany) clall laxuall Ao glie Ao 150 1580 ddliadl Qo)) A o ol JLEaY) il ekl ]
Laa cdgiiany) diaall i)y cile) il aas i g Slwall a5 63 Gaad ) (62758 Aima 3938 Gania Jo ) dpi 334 )
JIE 3 Aac L) af sall Baly ) A Ae sliall (i) ) oo il Bpll 030 55l (1 V) arall Lgia slia (g0 gy
O e Y e 2lal Cldalal) mie Jaus gidll (A ae bl e gl Jlay 738 o il Canaa o LS 40 el Sludad (4
Ol AT Lab ey el e Adlal) il ie il iany (8 A gllall Galidil judy 8 Aa5A) cilual) Gl
ladll dglee Caana o o Jall Guilad pde Cannn (591 & el IS Aa Sl 8 et e Ualidil <yl il Al
Jaenill g jucasill Cag oyl dana dnaal ) e Lea cJuabl Slas 5 Laldats) peilial) <t 5 4 jall el dum

3 Adalal) 555 e (%40 — %30) a8 gl Jlay Adlay el Al daat (S ¢ Sl Jdaill e 2l 22
O el JMA e ldalall alall o oY) (ppaend A<l Ainaal) i) o 53 LeS Jasaall Ao gl e Al 038 (38a3
o Iy U ) e Gans 15 508 (3 Lay gl Jla b (ol Ja ) (g0 st Adlia) 2018) pe) el sl 2 il
Adalal) Jals lalgadl Juzmdl 1558 8 anliy 5 Aian) 4 sl Ailie e 2 35 Aglalal) cle ) Hall

38 o ol (S0 aaied Tapuall A glie G 8 Citanl) @l Ja )y ddla) ddled o ) gl yuis -3
el paibiad (e (5 gealll 30 o S IS0 JI Caall day TAS Dby Ay b 58 paad ¢ daka ) Aslladl)
Lal€é 3Ly clllaiall e 4880 gia g Ale dakun Ao glia ) Jgeanll A1 7 (e JE Y Ada ) dallae 5 55 Adliadll
(il Jundl 85 elally s patusall Aadlaall Jaiacall s glie olusS) e Bl jal) 5508 <l dada H)) dallaall 3y cal

sthaal) oY) a b L g dcaidie daslie ) 525 Lewland) ol Aadlaall i Laiy
RYOEN|

Gl 65l Leih 6 Sy cdans siall ) aclil) (e o) il @ld e gl Jlay of Al jall gl & ekl
Gl )58 ety Cutan) A 3305 O Gt 85 awal) 7ol Lliall g LAY Cass Jana dday 3 Cisens)
ool Sl LS ey il ) 05l siall ezl (g et daiall el g B jdlie JSs (lages
lia) gall diilae da glia o (gt 8 Lol Slale Jiai 3 jainsall dia ) dadledll o) Sle

Al Al delia 8 gl Jle ) Jie dglaall 3 ) sall (e 3aliinS Bagan (31 i b agui Al jall 028 () celld e 2Ly
ey Al ,all cllalall Ll g 3 Ao Laliall ae Glaae dabiall o) sall Jial) JBain¥) sad olad¥) ) ey Lae
e s (lanal daliaal) Al ol sl e glia 5 cipdlall cdiliall Jia g Al pailiad apiil AleCe il 5 ¢l jals St
ALY a juiial) 8 Lgaladial (3Ll a5 g cldalal)

_;Ql,.uaﬂ\

Al 4 glie Juadl 5ia (lacal Al Al Glalal) 8 Lgaladial die <l Jla )l cansd) )il lasa s 5 5 i ]
Apidl e il golit Ll lical sall 385 ey s doll (A s jae Ll i dlaie ) 2

Al Al A glie o A Ll Shale s e 288 @il (Curing) Audas)) dadiaad) ciiless of 5313

Ot s e ) dll & 5 5aT joliaa pada o sl Glall do )l (e ey dilals ac Ll AlS U ) & il s 4
A lad)

Slaie W 3 el i) Ca g ) de glia 5 0l 5 Aiiall Jie 5 AT (ailiad J s doliiia) Aapkail) cilu) jall auadi 5
Agial) Al a jlie 8 ddaall o sall e

Compliance with ethical standards
Disclosure of conflict of interest

The author(s) declare that they have no conflict of interest.

-ra) el

ARl (s ) sl i) :2009/340 a8 Al ) dial gall (2009) oll) el g Cilial gall S e -1
el s liial pall kgl S pall il

Al Al (8 LAl ole jla) 1204 68 ) Al Al ddal sall (2013) el Dulaally Sldial sall S je -2
el s liial pall kgl S pall 1l

gl DSl e alal Al o) sall ale (2009) 2o oasS)) -3

Aatigh 48 Al dasla 158l Lpaailiad s ALY 3 sall (2015) 2eal (5 sl -4

205 5l dalall S la 13 palall W liad g o) sall Gal 55 (2016) LOmes 2eas izlall 5

sl Ll slaall h :gan¥) Al 4 il Kailkee (2017) 2eal G e s -6

gl A0S calary daals (Amala Al ) Jo B AN GG e crianl Adla) 135 (2018) AU xe s el -7
(ke Al ) Crian) (e Adlida ans Adlaaly dule Il 4 jill (ailiad uaat (2019) 4l 2o aew ¢ liaal) -8

Libyan Journal of Contemporary Academic Studies
1 76 Website: https://ljcas.ly/index.php/ljcas/index

Copyright: © 2025 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



https://ljcas.ly/index.php/ljcas/index

(Libyan Journal of Contemporary Academic Studies) 5 alrall 4pals¥) cilaf jall 4l ddaal)
LICAS, eISSN: 5970-3005
Volume 3, Issue 2 (Part II), 2025, Pages: 160-177

S S daals

Andla gl pslall Aaa el s Cianl) Jie i) ol sall aladiuls 4 ) Gauad (2020) A ol Gad -9

REe)

Aaleal) Lle Al ciliid) 365 5 avaail 5 jadll 31 (2020) 325205 Cilial sall dalall 4 joad) 43l 110

Ao praal) glasy) ASa 13 Al oLl 3 e il LA 5 al 53 (2020) a5l e ca5aS -] ]

ill aslall 1 sl call yha ol ol ey Al A1 Lin 5l 55 (2021) LG el 12

a bl s il A ll) sl oLl Jo ) 8 ST A gl e cuian) dilz) 5 (2022) .61 0 3 dakild caansa - 13

Uae Ly A le i SV ChianYl e 58 aladinly Aiany) A5 sall Lo glia skl dul 13 (2022) oaes dasla =14

RESPWIRILE EEIEN

Alany) duxigll Aae et aladiuly Jajll pal & Gawad A Al skl (2023) (Jdle ol xe 415
(12

AcLball dallall 4 paall pla 4y il elilSae (oabie (Ul (50) L2l ‘ous(-lg

17-ASTM International. (2021). ASTM C109/C109M-21: Standard test method for compressive
strength of hydraulic cement mortars.

18-ASTM International. (2023). ASTM C150/C150M-23: Standard specification for Portland cement.
19-Das, B. M. (2010). Principles of geotechnical engineering. Cengage Learning.

20-Mehta, P. K., & Monteiro, P. J. M. (2014). Concrete: Microstructure, properties, and materials (4th
ed.). McGraw-Hill Education.

21-Mindess, S., Young, J. F., & Darwin, D. (2003). Concrete. Prentice Hall.

22-Neville, A. M. (2011). Properties of concrete (5th ed.). Pearson Education Limited.

23-Shetty, M. S. (2005). Concrete technology: Theory and practice. S. Chand Publishing.

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of
the individual author(s) and contributor(s) and not of LIJCAS and/or the editor(s). LJCAS and/or the editor(s)
disclaim responsibility for any injury to people or property resulting from any ideas, methods, instructions, or
products referred to in the content.

Libyan Journal of Contemporary Academic Studies
1 77 Website: https://ljcas.ly/index.php/ljcas/index

Copyright: © 2025 by the authors. Submitted for possible open access publication under the terms and conditions of the
Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).



https://ljcas.ly/index.php/ljcas/index

