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The Possibility of Using Paper Fiber Concrete Mix in Public Squares
Afrah KhaledNasser *

Abstract

Iraq faces a serious challenge in disposing of waste in many landfills throughout the
country. Due to the high costs of disposing of this waste, potential environmental
problems, and the effort and time expended on it. In this research, paper waste that was
taken from schools, libraries, and from paper shredders was used in concrete mixtures for
use in construction projects. Paper fibers were used as an additional material (0.6%, 0.8%
and 1%) of the volume of concrete in the concrete mixtures. The weight mixing ratio that
was used in traditional concrete (1: 1.6: 2.37) of cement, sand, and gravel, respectively,
with the water to cement ratio (0.48). An examination of workability, dry density,
compressive strength, thermal conductivity, and absorption Water. Using standard
samples at ages (7, 14, 28) days.

Keywords: Green Concrete, Paper-Based Concrete, Paper Fibers
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CaO 64.6
SiO, 20.63
Al,O; 5.4
Fe.03 3.65
MgO 0.7
SOs 2.4
Loss on ignition 2.55
Insoluble residue 1
Lime saturation factor 0.9
Main compounds % by weight of
(Bogue equations) cement
C3s 54.03
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<28
<4.00
<1.50
0.66 -1.02

Limits of Iraqi Specification N0.5/1984
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Specific properties 2.5 .
Sulfate content 0.137 % <05 %

Absorption 1.6 % .
Fine materials 26 % <5%
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20 92 90-100
12.5 75 40-80
9.5 40 30-60
4.75 2 0-10

101 (97-106)



DI 5 £ (ualdd) gl calad) jaligall & gad (ald 2
2023 Js¥ 0siS 14 -13 (e Ball

dadal AN L il g5 Alsal — g8

Gl adad a3 (3 ) 1) adadl Slea Adaud 0 ale (10.1%2%*8
e A8 al) 3 a Aa ) (A delu (124 )sadd sl B 5 jpa
b ol s LS ilya Lk ole abatal (ge sl e o)
Ths e ey 5 elall e ()5 Aiaal Qi Laaey | (1) US4
G G (10) saal A elsed) (BT 545kl e s
omasd Al Gl ol mhaas Al B 55l adal sl

(1) S8 (8 i ge LaS 5 (5 511 alalY)

slall

L) CUaldl) asaad My Adaal sabieY) Gl sla Jaxia
L hldl) g dadleal) cililes

s Gty

s ol e ((Reldall 3H5 ) Gosll Gllel auead o
) Al sy akd ) Lkl &5 dlan 4 Glaalsl)

sl L) jpani Bk g (1) JLdl

Ale Al aaal dilias 308 Gl GV aladiul e s
s e ale (70-55) Jshell Ao 7 5l 55 Jshell das J55
e Ao gmn Gosl oY s (%0.48) iawl \els
o sl LY i o5 ¢l ALlal) sl (e ey Ay guine
G ) alamia¥) A ] 4 o el 24 52 sle
and Ay (2) JSAN b e ge LS5 ¢ Al Al LA ol

Al AN Ul slag)

clalifiay)
(Jsagl) ) i) A6 jan

LAl dlee JLaS) ny Al jall e Jshagll s ol jal

Gl ((dlal gl s ) oaa¥) Dl e IS0
©60.6 ) el O die sl LYY dy el Al )
& ol 90 sl Al Jshagll (and IS ¢ (%1 ¢« %0.8

Jshell pasd i 1 (2) Jsi

102 (97-106)



DI 5 £ (ualdd) gl calad) jaligall & gad (ald 2
2023 Js¥ 0siS 14 -13 (e Ball

dadal AN L il g5 Alsal — g8

(0.6%) alasivl die  (%0.56 ) dpmiy AUS Sl ) | Al Al
Al ey AilujAl) aaall dilae 3l (3l LYY (e
UL 5 lelise QiS5 doas 3al 3l 338 yiiad 5 o (28)
Al AUl glals Al @ edal s B, AESY BaL )
e (1%) 5 (0.8%) slaiul 2ie (2.64%) 5 (0.24%)
G S b i 13 ying 5 L I e G5 Y]
L 0S o | Aol LIl 3S (S e Jont 3108
Gusll Gl alasia) die Dlu Al dpeaa (s ALl ¢l

Al Al QK mdaw

PEL]

leiuind amy Lgd )0 liSne aladiinly Al Al) AHUS yans o
B.S 1881: part 114: 1989 ) &slka »l el G5 ol 56l
Aallae jlast &l ddala JS) e 336 il 241 23 ([8] (
pand (3) Sl Arase Sy 0 (28, 14, 7) sl
Gl Bl LY e & glaldl dnlu,all coldalal) 486K
ALl U jlae Bl Al (1% , 0.8% , 0.6%) sl
slall dallan jee ae ZAES 821 ) il & jeda) Cun | aliaY)
LS Al e Jpanll dale¥) didee Ay ) paind s &lld

2540
2520
2500

2480
2460
2440
2420
2400
2380
2360 +
2340
2320 + T
A

Density (Kgim3)

0.6-P

0.8-pP 1-P
Paper Fiber content %

W 7days
W 14 days
W 28 days

Lagi 28 514 97 s 2ie Ayl Al cillald gpand ABUSY (jand milii gy ¢ (3) Sl

Gl Gyl e 4l dule &l cllalall GaliaiaV)
o) Akl 45 36 (1%, 0.8% , 0.6%) dresall andlly
( %5.484) dpsty clall Galiaial Galidsl Gl & jedl |
paall ddliae 3aleS 3l LYY (e (% 0.6) pladiul xic
b bR G gy GalaY) Al e 4yl Al JA
Gy o AL Al Al AU b aie elall Galiaial)
e (%63.81) ¢ (%38.8) A skl alaial) A
- ok ALlAl U jlie (Ml e« (%1) ¢ (%0.8) plaaia)
ale 35l LY Aa el pabiaia¥l (8 33l ) w2 gm

Ikl 5 il ag Tadind 5 & seans ola i 4 5 5Ll

slall alata) (asd

Al ) Cliasadll JS) e oy 8 slall (aliatel jand
A Al e aaiad i) 5 ¢ Al Al Dlie Gl 5 ial)
oo omsal Gandll goal AlAl sl (alaicy
e U8 2e (100%100%100) ey IS 4as z3las 230
Gllalal) paal o s (28 ¢« 14 ¢ 7 ) el Anladll jlee ) e
ASTM ) &Sy eVl ddial sall Con sy 4 el Al jall
ot (A el pabaial pasdll ¢l 2l &3 [9] (C642-06
Apall 5 i padll i) S se /olaky ke /Al al
Cand (4) JSA b pramsa LSy OISV 855 b Al

103 (97-106)



DY g £ Cualdd) A gal) ealad) jalgal) & ganl pald ae

2023 JJY‘ a,;u 14-13 ‘;u;w A.ML.&“ ‘.:I‘,SS‘ Z\:ISS a-‘%A ........ ‘-iQEJ"‘ @'&“ - C‘)é‘
a

N
nw w

Water Absorption %
o w

o
n o=

7 —
|
i

=

-
~

A 0.6-P

0.8-p 1-P
Paper Fiber Content %

m 7 days
m 14 days
m 28 days

Lasi 28 514 57 s die 48 gl Ayl Al cillalill) guand slall aluaia) and i @ (4) Jsdd)

QTM-500 [11] ke sh33ls . [10] (ASTM C-1113)
dSill 5 (4) JSi) (8 maage LS 5 pall dua il Gandl
@l GV Al duasll pasdll mili mas (5)
o Al Jaa il sl ol jal o5 dilu ANl asall dilias
5 Ol gl e /by it /Al Al ik

OSB3 b ALY ) sl

1Al Jua gil) (asd

Aol 2 4l iy age Jale clidl o) gl 4,1l Gl sl it
G o il pasdll goal Cua gl dua sl
28 see i ae (100%100%100) sk JSa ASaal) 3Ll
A Y] dbal sl Comser Al Al LI puaal o

I Juasi paad Jga mag 1 (5) Js&l

. Al Al RS 3L ) s )l pall Juasill & 2Ly
¢ (%5.54) iy 3l all Juagll A Cuniddl g
G Mgl de ¢ (%1) ¢ (%0.8) plasiul ie (%12.23)
Gusl SV A 33l ) e dgay | ula) AL aa
Al Al sl Juasdl  caddni AESY il

Gblall ol duagll asd masn (6) JSal
1% , ) Aenall ol 355l LYY e 4 slall dls A
) el | el ddlall ae & 5la (0.8% , 0.6%
0.6) alasiul de ((9412.72) fuis 50l Jsem sl 33
eny 5 Al Al aasll dilias 53l 35l LIV (e (%

Gl d gy oY) M\CA:\_U\AA a5 (28) Aallaa

104 (97-106)



I 5 £ Gualdl) gl alal) jaiisall igad (ol 20

2023 Jo¥ (88 14 - 13 Gadaall f\.ul.;“ A'AJSS‘ZH'ISSZJ.LA ........ ;&j@&l—tbﬁl
28 days
Iy
= 3
-
= 25
£ 2
-
=
S 15
=
g 1
o
= 0.5
=]
s o
= A 0.6-P 0.8-P 1-P
Paper Fiber Content %

Lagy 28 e ais dyilu Al clhaldl) gpaad () Al Jua ill pand @il g ¢ (6) JSAl

LS Liie Ja¥) (Control) g 58 (s shS 2000 dans Sl
daglie andll w5 ¢(7) A 5 (7) JSG (B mase
GBS Al Al aaall dilae G0 GLIY Llai)
Laglie gandll el jal 2 (il 5l 0 sa)oelad) dilu Al
bl S e /alaky i /Al Al ot b8 L)

OS5 ) 5 A ALY o) sall gl il

Jalaaty) da glia (and

bl JCAl ASae Zilad 6 e gl Gasidll g )
7)) sl dallaall e ¥ (e see JS1ake (100%100%100)
sl sall iy dlu AN Glblal) peat a0 (28 ¢ 14 ¢
Py ([12] (BS 1881, Part 116 : 1989 ) sy

Ll daglia g g s (7) JS&

ans Gl GLIYT (e (%0.8) plasiad e ((9422,57) i
3L s dsmy L GelaY) AL & i a5 (28) Asllae
5SSl (8 Clalie 5 il s e (551 GV 58
Qi e i Gl Bl jall b e oy 50l Slo Jand

Al Al Llumil dedie sl 5 i gadll

ol ani (8) JSA & pase sa LS il el
Gosl GV e dpsall dgle,all cllall Ly
g B ie Al AL (1% , 0.8% , 0.6%) Asesall cailly
Ll e gl 3aly) gl i) Cum | ) ALY
ALY Gulee &l painl e @l 5 oLl dallas e ga
LV daglie @l | Al all ALAS Al e Jgaall

105 (97-106)



DY g £ Cualdd) A gal) ealad) jalgal) & ganl pald ae
2023 Js¥ 0siS 14 -13 (e Ball

Analal) @gsl A8 Alaa

........ ik 55 Ailsa) — 71 A)

» NN W W b
w Ow 0 w O

Compressive strength ( Mpa)
)

ow

o P-0.6

P-0.8 P-1
Paper fiber content

= 7 days
W 14 days

W28 days

Lagi28 514 97 s die 48 ) ol il Clald asaad i) da glie (and milil gy 1 (8) JSA

[7] Central Organization for Standardization and
Quality Control, “ Utilization of Natural Aggregate
Source”. Iraqi Specifications Measurement (1984/
45).

[8] B.S 1881: Part 166.1983. Method for
Determination of Density of Hardened Concrete.
British Standards Institution.

[9] ASTM C642- 06, “ Standard Test Method for
Density, Absorption, and Voids in Hardened
Concrete’’, Designation: C642- 06, (2006).

[10] ASTM C- 1113, "Standard Test Method for
Thermal Conductivity of Refractories by Hot Wire
(Platinum Resistance Thermometer Technique)",
Annual Book of ASTM Standards, American
Society for Testing and Materials, Vol.15.01,
2013.

[11] Quick Thermal Conductivity Meter, "Operation
Manual, QTM-500", KYOTO
Manufacturing Co., LTD, Japan, 2014.

[12] B.S 1881: Part 116,°“Methods for Determination

Electronics

of Compressive Strength of Concrete Cubes’’,

British Standard Institution, (1989

JJLAAS‘

[1] Researcher S , Article. Green concrete,
concrete manufacturing by using

environmental materials https://www.syr-
res.com/article/6885.html . July . 2016 .

[2]https://uomus.edu.iq/NewDep.aspx?depid=5&n
ewid=1654 , Qctober , 2023.

[3]https://mewa.gov.sa/ar/Ministry/initiatives/Sust
ainableDevelopment/Pages/default.aspx

[4] Hamied M . thesis.Study the behavior of
threshold reinforced hybrid concrete. Civil
Engineering Department, Tikrit University.
http://ced.ceng.tu.edu.ig/theses.html

[5] Kasim M .Article, Papercrete,aé sl alu Al
Civil Engineering, Kufa university,2018.
http://eng.uokufa.edu.ig/archives/5066 .

[6] Central Organization for Standardization and
Quality Control, “ Portland Cement”. Iraqi

Specifications Measurement (1984/ No. 5).

106 (97-106)


https://www.syr-res.com/article/6885.html
https://www.syr-res.com/article/6885.html
https://www.syr-res.com/article/6885.html
https://uomus.edu.iq/NewDep.aspx?depid=5&newid=1654
https://uomus.edu.iq/NewDep.aspx?depid=5&newid=1654
https
https
https://mewa.gov.sa/ar/Ministry/initiatives/SustainableDevelopment/Pages/default.aspx
https://mewa.gov.sa/ar/Ministry/initiatives/SustainableDevelopment/Pages/default.aspx
http://ced.ceng.tu.edu.iq/theses.html
http://ced.ceng.tu.edu.iq/theses.html
http://eng.uokufa.edu.iq/archives/5066
http://eng.uokufa.edu.iq/archives/5066

