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ABSTRACT

Nowadays, one of the most popular ways to get a more sustainable
cement industry is using additions as cement replacement. However,
there are many civil engineering applications in which the use of
sustainable cements is not extended yet, such as special foundations,
and particularly micro piles, even though the standards do not
restrict the cement type to use. These elements are frequently exposed
to the sulphates present in soils. The purpose of this research is to
study the effects of using pinyon pine ash as a substitution for
ordinary Portland cement and reduce its content in the concrete mix
design. For this reason, 20 % of pinyon pine ash with respect to
cement weight was used and the compressive strength of concrete is
obtained from testing cubic and standard cylinder specimens.
Considering the results obtained, using pinyon pine ash increase the
compressive strength of concrete. On the other hand, more axial
micro cracks were occurred in pinyon included specimens and their
colour were darker comparing to representative specimens without
pinyon pine ash. This study shows that using pinyon pine ash could
be an effective and Eco-friendly alternative for ordinary Portland
cement in industry and construction and could reduce the dangerous
effects of using cement in concrete.

ARTICLE INFO

Received: 12/04/2018
Revised: 11/06/2018
Accepted: 07/08/2018

All rights reserved to Iranian Society of Structural Engineering.

Keywords:

Pinyon Pine ash
Cement

Compressive Strength
Cubic Specimens
Cylinder Specimens

doi: 10.22065/jsce. 2018.126900.1517

*Corresponding author: Mansour Bagheri.
Email address: mnsrbagheri@birjandut.ac.ir

1368 axio ATRY Jlu <F 0399 0 5lows B 0599 ol 903l (wikigo (g 3 — (I8 &) i



51213 (ountigo (o0 el ol

=
l . ': g & ‘
J =

w9z Gleise e ol Ho el a8 )5 108 oolaiul 590 Ll awgi S95UsS gleisle mllas (y9iS b alidS ol 90
‘Mla‘snjw.».'a‘.uﬁa 0 wb@&y& M‘B)bdswéf ‘al.u kS’Lo"')LM" CJL&A U))"d]‘u’)"U‘?"’c :Lv‘)u,u50Y53 Sew
Oiu lgie 4 leww [V g V] el aol38l o ol 5l soliiwl caslio Lol yogr Lls Judo 4 a8 conl Slaslo Zlas dlex
o Lo 355 laFiag 4 455 b Slasms ool a5 (5t 5 4 5 355 g0 1 Kl e 5 o
caSe yie 35kl YA Jlo jo sy Glows crazl Lol Gubo [¥] 0iS o 0l 1) SOz j9algas 0unST s NO (159,55 Oz (4,5 S|
ST (60 58 Jladie ol 092 [F] 55,5 co bameo 3,05 05,5 0uST (60 55 05 gudeo S5 VYO 0o o] 31 50 g 050 c0 odgh lowus
A saled oler g Ol w8l pws Cols 10 9 GBS lasls oy des ol el o 4o oS

odlisl ¢ o by (8l b aiiS oo I ), gy el Gleslo Caxio p0 9,5 5 llas (il 5l (S o 45 il
e sy Ollasde jeboyad g (Some Slge loslaiul (gl )8 slaa s wes JralS 1) (o0 o ad, a4 gass pdlas g slgs
Sl g Flidle wlas cano Gl 1) bty it U cul 00,5 )bl 1) 05 gl (gumb il Dluls a8 4 o
390 oyl SIS g wiloads Byme Consy e Jocwgs lag 5l oy Jud p3 slaJlo o Ban ol o i sl [V - 0]
S5 DT ol 5 5 359 D] 335 laTizg sbls Bt 5 50,050 g 1 ool b o CSlo ol 255 5 L)
TS Wl pedS (50 b g0b S ol pnS alisee sloaisS o [VF] loglaacsT (il 51 Jols"o,65 (sloo b NV Y]" ek
500 9 DAV @ p tiwy SB[V S Jiéj 5 Jol> (gloysS jnSE V]2 lgh8 mumdS (yl5me b o0l S5 V0]
el S sojle 1o Hlesw Bras e (alS gl golgiinn b, Sl alax 51 V] e S

J oolial b [T+] ol 28,8 )8 o Stmgs 3l ol 4255 3530 Sl pamnlS 30 b 0l (Lo, 2uS 5l ool o34 50

3 SRS g 55Lid Suaglie § (Sl Sla( Sy 50 (5t 45 gd dbml (g (R ) Glerw Bras Gl (o0 LSS
A8 adgh Sl edS (e b (5,581 wlgs o ey aumms (glys pie o0le G lgie 4 zlS e p0 g see [V ] ol zalS | o
Syrge Sis g )5 glgm g ol 4 azgi b oShs Bib 1 ogd e pler seliliaee e s Gl el Ygie (Shs oo L L
S skt dap)T J51s 50 g oy Sl gyl SLbI jo 0l o 1 &5 c5 0 (sogen 5l GlslS o Lo 5 Il LB 2ty o
wlS 25 o s 5l Ll ol (o)l 5 SsSKems gloailaie 1o e 5 0,5 slml 5l eyeSslr 5 ot slalame yrils 4S5

slodds

575 oz 5 yb Sl o el sla (Shag 009 LI 5 Sy lame sl 25 S50 Soses o2 S0l 4 4z b
ol Glaed oge cpl S (6,105 Sl clae )y (Ko Bkl T G sleadhais (o 25 slacs e 5l Slsl 3 slass
9 99850 Oloww (23Rl g5 JuS 1l (9 weyd Ve iBua (nl & (pbicews gl Sl 48,5 518 b5l 9550 (5 50 lewn S
g § 9350 0ilg g5 350 Goud St (sogee Il w18 (l )0 058 oo S8 25l 9550 baiged (55Lad Cunglie ] S
5 5o (DL sladisai a0 (59,500 4 o] S DS sojlail (LS plSin o 5wl salss 5yl mex ol S
D58 o )8 g lad g3l Cov el Lo Ol yhe g Eore 9 LT (ganlips ] olal a8 Siloass axs 5k jo slaslgral

! Silica fume

2 Nano silica

3 Furnace slag

4 Low calcium fly ash
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