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IVESTOCE. fnrm-
ers who have
seennt first hand
thi costly wear on
silage slubs
cansed by effluent will be
interested in the results of
resparch published recently
by two sclentlsts in Trinity
College, Dublin,
Theey stisdind thi extrn dur
ability under exposure to sj-
ﬁnmmtdmmm
with the incluaion of an alier-
native — though commer.
cinlly available — cement
The material in question is
pround granulated blast e
nnce alag (GGES) coment.
The bulk of cement sed for
mahifneting concrebs hioe s
Portland coment, easentinlly
mude by tmirning limestone,
As s full nomo suggests,
GGBS comant 8 0 hyproduot
of steal manufrcturing
Imestone is nsed as @ fix
I the smalting of lron wrein
binzt furnaces, and can be
exiracied afterwhrds aws
granitinted slag Ground to o
powder, the slag can b ised

ms | cormanis T conrets. man:
uhcturing, it ks used o pe-
placa Portlmd coment in' the
mix on a one-fo-one welght
basls, with typleal replace.
mant eates of 0% o 50%.

Some 200 millon tonnes of
GGES 8 prodiosd v Elnrmops:
each yoar, and much of il s
naed Mo manuficturing con.
e

Bocause of the cost, GGHRS
wag traditionally more
widely used in arens whare
Irnn amelting was earried
I

GGES cament — and {hae
comerete made with (0 — has
different’ chemical makeup
to Portland cement, and this
hay benofits for prreticular
building applications, inclad-
Ing an ahility ‘to wear bettor
I ceriain types of nggressive
enviromment.

It lend bewen sipjoestid that
GGHS conerete would be
more durable kn silage pits
than the Portland varcioty,
and some stuidies have been
carried out, To my knowl-
wlge, GGBS concret has not
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e s dny any: wilage pit in
Ireland,

Ovmr the past few yonrs, it
has became apparent exactly
how corrosive silage effluent
can e,

Thi Department af Agri-
culmre responded by specify-
ing & higher comani contont
in concrote for prant-alided
structiines, which resulted in
slowar wenr and g longer
working Iife for silagn’ pits
mayil channels, otc,

The Trinity ressarchers,
Sarn Pavia and Eoln Con.
dren, are both ataclied fo
the Collepe's Department of
Chvll, Structural and Envir
onmential Engineering.

They compared the dir:
ahility of conerate mada with
GGES with concrate made
with' Portlnnd cement when
exposed o sflage efuent.
Among thelr, concluslons
Wi
& A mmaredurable copcriemix
T nise b silos e be specifiod
by incorpormting GGBES as a
partial subsititute for Port-
lanil cemant.

» The addition of GGBS will

| incrense the lfeapan and de

crenss the amount of malinte.
nanes nesded for Portland
cetineft concrete silos,
# Attack by silage offhoent is
not as supoerficinl as pre-
viously reporiod — silngn of
finent corrodes deeply o
Portland cement concrete,
The researchers maie up

Sitage allleent corrodes desply into Portiand cement concrete,

100mim cubes of conorste in
thres different proportlons
and immersad them (oo
synthetie silage effluent in
thres cycles of 28 davs each.
The proportions sed wor:
100% Portland cement; a B
M atio of vach cament; wmid o
mix of T0% GGES and 30%
Partland coment, The cubes
wore made uslng st
procedures, Ineluding a8
dny euring period.
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By Immersing the cubes in
the effluent for 28 day cycles,
thit risearchens hoped fo mi.
mie farming conditions: an-
dar which eflluent will flow
fram  harvested gross for o
similar period

The pH of the solation was
makntalivsd ot 40 by the addl
tion of acetic and taetic acids,
The aclds reacted with the
oofitrele and woere nottrn-
lisedd with salts focmed as a0
by product of the reaction,

TEST RESULTS
Visunl degeadntion was ob-
vions on the poncrete mide
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Novel cement shown to have a

from 100% Porfland coment
iier immersion in silage of
Auwnt, ns noted o the: re
sonrch report, “with corners
il edges imvariably disinte
grating whin préssurised”

The cubes. containing the
GGES cemenl visually fared
better and were “largely un-
nlkered™

"The visual results indl:
cim thint the higher the per-
cpntage of GGHS
Incorporated into the mix,
thit berter the durability, oo
axpasure (o silnge effluent,™
ncearding to the roport. All
comdrete mixes showed an
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incrtase in pormeahility
after immarskon in silage ef-
fuent when eompared to e
ference  cubes, which wire
not bnmersed,

The permeability incoofss
rate wna higher for the 100%
Partland cement conecrete
Less permeable conorate
dnesn't allow corrosive sib-
stnnees 1o penetrate,

Likewise, ‘all samples
showed a progressive in-
crease in water absarption,
This indicated that the con-
crete” hind hecome more por
ous idue o corroslon. The
resulls wrmestod that the
use of GGHS reduced ahsorp-

tion, more so ot the higher

Inelushon e Cubes' W
also tested for capilliney fe-
tiom, as the more Muld susloesd
into concrete by capillinry
nction, the mom susceptible
it will be to nttack by efffasni

Suctbon was higher for all
sampbes after immecshon I

tha acids. Yel again, GGBS

came out on fop; the higher
thi G3HS content in the con-
crete, the lower the suetlon.

LOSS OF MASS

The researchers also mes-
sured loss of mmas, on the
basis that this would be o
cloar  ilustration of the

-amount of degradation that
oeearTed.

“This, along with the incrense

Tahle 2: Average percent loss of compressive strength as a
result of exposure to silage effiuent
et " lass in compreisive atrength

'muws

gach mix. The researchors
tested compressive strength
on the hasis that 1 |8 & good
Indieatar. of longterm dur
ahility, which s generally
aceopied as giving & longer
working life

Even prior to. lmmersion,
the two conerete mbes mnds
with GGBS had greater
sirmgth.

'Thie measured compressive
strengths were 13083, 19.78
sl 270 N mim® for the Part-
land eement, 3% GGBS and
5% GGBRS mixes, respee-
tively. The loss of strength
wns reduced by inclusion of
GGES, 05 shown in Table 2,

i

There wak a relstively stea-
dy diecline in mass over the
thrve eycles of inmmorgion,

In water atsorption, led the
researchers o) conclude teat
thi eorroaion by ailage holids
#ots deeper than has heen
suggestod by provious re-
senrchars.

The Portland cement con-
crute lost mass at & faster rati
than those containing GGRS,
andd the concrote with higher
Inelusion of GGBS lost ledist
mass, Table 1 shows the
porcentage lass of mass for
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LEFT: Concrete made with F00% Portland Cement
RIGHT: Concrete made with 50% GGES cement and S0% Portland
cement. 4
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