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WOOD PRODUmS FOR GRAIN SILO CONSTRUCTION 1N NIGERIA . i 
.--- Yd~aya Mijuyawva* 

ABSTRACT: Mctnl silos used ibr.tlic stmgc of grni~ls ~t~ idcr  ~~rura  hna~id climate expcricom the j~roblcrll of 
11ioish11e co~~dcilslltion on t l ~  mfs d ~mlls, and its rcriistribi~tim~ ~ v i  tl Jn. tllc gnin h ~ l k  res11Its ul tlw dehioratiott 
~ f d l e  s t o d  grains. TlGs is occmioi~d by t l ~  high tl~m~ml da~dut iv i t~  OF thc omtcrisll of wnstn~ction wl~iclt 
~ffers wql li tt lc- rcsisttu~ce to the flow of soIx i l ~ r t  u~to ttlc silo LTIC~OSU~Z. Expcrimc~1tsrtiori wid1 various grndes 
3frnthr  as ~~~ntcrial for silo c ~ n s t n t c t i ~ ~ ~  p r o d  u a ~ ~ e ~ f i ~ l  wllile liltlc sc~cccss \\m nxordcd with tIw use of 
various fornls of  cnllcrcrte co~lstructio~l as the h~iclc~~cc of nmistur~ m~dcnsatiol~ ~ r m ~  still 11QtiCBd. W d  
p d ~ s t s  arc tested ns matciids fix silodonstructiw~ 3i111d at rodu&~~tIk tu*~petaturc flt~ctuations ; U I ~  n~oistttrc 
xndwisatioe within die siIo. Results shor\~ dmt thc material 11ii  the potcntid o f  signifimitly reducing tllc 
tanpmfure fluctuations w i d i i  @ silo and din~inat i~~g moisture c o r ~ ~ ~ s ~ t i o i ~  or1 tl~c silo walls iv11m cmnprcd 
to nictnl type. The: use of 1-1 materials of ca~lstn~ctio~~ wilt d u a :  tlu: cost of the silo, wllilc the sili~ple 
mnstmction aid ~~intau~m. tBCh11~10gi~. and the possibility of mall unit apacity renders it of dvatitrrge to 
tly Nigcriru~ suwl l -de  fimers. Mass pdactian to durx: cost to 1~11at ~ w i  be acml~odated by stiiall s d a  
hmms is rucoa~ln~c~idd. 

1.0 INTRODUtXIQN: A silo is a collhi~iner ubd for ff~c stom@ of Frw-flo\ving solid ntiturials s~tch as 
;yricuItunl prwtucc: and cement j>o\wk~. VE 1 1 s  oFsilo for the s t o w  of agricilftunl mstekb i r ~  Nigria is 
~ruidy for gmita. l PIC high unit wpitics of silos of as ~nucll ,as x0 tou~~cs, and in same crises more. m& t l m l  

i d d  as stnrct~~res for hrge sale storage pmgram~nc~. Tl~cre are a wricty of ~nntcri;lis from idlie11 n silo cotild 
be umh~ctwl;  Imt.~wr, the choice of n~;ltcrials is iduu~ccd by both ccotmnic mlsidcrrrtio~~s and clitlmaof tla 
~ iv i ron~w~~t  \diere ~t is to lx u d .  
Silos for tlic stomge of &riatltural produce \\we first hitrodt~lced ~ I I  Nigeria in 1957 by the Ui td  Stat- 
Agneultunl Departsle~~t nnd for usc in in~pI,l~unn~ti~~g the storage: progrn~ullc of b l u n ~  Nigeria. TIM 
silos were nnnu6ctu1kd froill stet :111d a / i ~ n ~ u i ~ ~ ~ i i .  A few >=ITS &r flici r i~~trductim. C ~ I C  111eL.d silos \VCF~: 

burad to wperictw the proble~i~ of nioistur~: eorldc~lsntion on tllc: \\.all$ ancl roofs mid its rtdistrik~tioa \\hithin 
t l ~  bulk gaitl ,  This was attribufOd to tlu: higl~ thanlllJ co~idtcfivity ofhc nmtcrials ofcollstnrdio~l \\ll~idl is as 
111'@1 as 204.17Wl111"C fordu~ninium flj, \vtiicl~ o h  w.ry little m i s h ~ ~ c e  to t l ~  flow ofsolar ndiatioll into tl~e 
silostn~ctirw. Tl~~#:rmwqualce~ \2erccrrkingoFyni1a. tl~y;dneIopa~ent oFl~ot spots. gmindunync~ss a~dn~ould 
gmwtl1, gt-ajtr gemilldo11 a d  h y id kvelq~alcnt of iuscc@,ju t l ~  twit ofiaktnt ion. Recogliz'u~g t l ~  rt;lwa~u 
ofthesilo to tlu;~i~cr&~riallhm, efforts werq nk~dc t2hn11011nt .- tlrso problcl~~s Uuougli tls use ofnltemntivc 
t m k r i i l s  of constructiai. -- 
Sic-walled ~~ass  colicme silos or hose comtmctcd from W ocks Itavr: b tcstd and hind to rcduce d x  

oflnoisture colhsntio~l ib sSOCiatai p m b ~ ~ ~ ~ ~ i ~ i  IC doilb~wva~~~d silos ~ b l l ~ t n ~ c t u ~  E~IICR* UNIV
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Mijbyawn. Jwr. Engin. AppL 1 (2)25-29 ( 1~3 )  

Tile atimdm for mtaidaing wmd produds as immtdds for gqin silo cotmudion is t l ~ r  bw ~nal'rmductiviry. 
lr awmgc th~nliul conductivity itcross tlx: gni,, for tmpcnl I~ud~vmIs isabout 0.1 8027 WI~VCJI J .  Will1 thili 
h v  'tileni~d coiidudivity of wood, it. is cnvim~gxl that 1-1r silos \\*ill bc able to rduw tlw te~~~pmture 
flucftmio~ls with1 file cnclosu@ ~11icl1 i s x c h n t  for gmin stonge. 

2.0 MATERIALS AND METFIODS: A 7m4 mpacity woodcn silo was h i p c d  usiug the stressed s k u  @' 
approdi[9]. TI* sl~qpe wrrs of ~ u f a r - l i ~ i g a ~ ~ l  swtiorl, kh sidc ~wasuring I ,2111 with a height o f  1.8m. ale 
silo ~ I l s  a11d flw \*re of double layers ii1mrpomtit1g x 51knm air gap in Wvmn. The solid fmne was of l Montlrnlo nllisxinrn wllilg the dlutl~ing urn of Africw mdlognny face and core v-rs badd with plmol- 
hn~dydel~yde adlmive. The hmer and outcr slmtlls 1w-c respectively 6inm nnd'l2im tllick. Within the 
vicinity ofrlirr \-en silo \was a previously emted I mm-thick cold-rolled steel silo of cylindrid dnpe, 2.3m in 
diuieer. 1.7111 b Ixight and of slhl~ost tk. m e  calmcity as the wvdm one. 
Two of L o  111njor tq~irar~lits of a grain silo an: 111c strud~ ml adqtmmy to bc selfsupporting and to ;uIY)ofi 
loads dite to stord materials, and tlle y rovisbn of a f,%vourable enviroame~~t fbr tlie ~ ~ t c t i a l  s t o d  OI& tlte 
deiiglod silo was icsteel a d  fbuad to Lx structudly adcqua tcf91. it \v;ts 1-1 that the &ti011 ~vitl~im the 
silo aiclosurc be ii~vwtigated. 
The d m  sources of 1- tlW cuuld contribt~te to tlic fluch~itions' of twapmture within a gain-silo are the 
wdcnlnl i~e~t fmn solar r&tim ~~ l i i l i d~  prletnta dlro11g11 th it411 into dv: silo enclosure, flle inlcnnl lral from 
metab~licilctivitics of kgmil, ;uldrerl,intiml aforgllisne rvillin 11ic silo. WIwl t l r  stond inattrial is thoroughly 
dried, clean mid uninf&cd, t ) ~  ir~tcmal 11mt s01mcs are nQiigiible m d  the telnpralt~re fl~rctilntioa ivihh the 
a~bsbre is n fui1ctio11 ofd*;m!biu~~ caditi011 IUKI UK: t l ~ m ~ ~ r ~  & I ~ I I ~ Y ~ ~ ~ O ,  111. Expri~lenb 
on UE' relati& elficiclldcs of sib n~akrials in mg~tfdiig Ulc Lclapcm t u n s  ,&in a silo miy tlwefofc be mrriul 
out in d o a d d  silos, Imm the useof etnpty silos for this study co~lsidcrad justified. I l e  bigncd silos ald 
a d om \Yiflin tlie viciiity were ti~mforc u S U ~  for the S~MCIY, 

I 
two pmi~&rs  of in- in ttlis study were tullj?craCiltl: fl~t~hlatiti~~ls \\itlkili dwsilo and lll~ishlre coldwlsation 

MI the inw t\qlts of the silo. For data colluctioo, ri,zuirnuit~ and ~nillitnwi tlicm~ometers were installed inside the 
two silm md outside tl-ghout t l ~  period ofcuperinrwi~ou. Rending5 were taken thrice Lily: morning nmn 
;wd w i n g .  

P 

3.0 RESULTS AND DISCUSSION: The results art: pmeuhxi in Table I and displayed g r a p l i ~ l y  in Fig. 1. 
T ~ E  data slmv drat the minklurn daily hi~prntttrcs whicli genenlly occur in the n ~ o n ~ ~ g s  both \\ithi. and 
outside the silos \rere g&y Iwr wid~in the wood~m silo tlmn tile m~biciit as against tile st&l silo \vlicrc tlu: 
internal nrornirtg m d  ~nitlnnum hprahlns  owdappd w i t h ,  and oil some &?ys \tern lower thn. the an~bient 
tenpetaturn. TIE conseqt~cnce of this is a yossibility of t~loisture m1Ek~1satio11 ~vidiin tile L r ~ r  surfnix of thc 
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. . * 

W d  br CmimclioII 
I 

s t d  silo ad its absuree witlh thewoakn a*. mphtims were r n n f i n n e d e x ~ ~ ~ ~ ~ t d ~ ~ ~  n ~ e  walls of 
the wooden silo wuc f o ~ t d  wamt whm fcllt with UXI @in ad d v  n k n  n~bbcd witb absorbw~t.tisrme paper jh 
against tl~c sttd silo, tlx wlls of which wrt: cold ruld w visibly ~vcttti~lg t l ~  absorbuit tissile paper, . 
AJtlloitgl~ n k i n ~ u m  & - I ~  tt&pmti~res ~wre recorded for tl~cxlnbinlt and stml silo at nmn n\t3lilc it mured  in the 
I ~ H I  silo it) t l~e evetung. tile mlua \wrc ~ ~ 1 I y  lmtwt for the ~wcdal silo and higl~est for tilt: runbicllt. ' 
-fllost: for tlx stal silo iwrc inttm~lcdi'Ite ntd on son= clays overlappal wit11 tllc: anbie~~t. The lt of this is a 

I lower teolperat11 n: tluct~~atioll within tile wdal si~o.t lw~ tlw s d  011s aid ~ I I C  x~ i~b ia~t .  F ~ I  tld exlxriinmt 
carried out, the dqil y t t x ~ l w r c  fluch~atio~ls mrclcd I~WC 7°C. Y"C and 1 PC rcspcctivety for tlle woodcr~ a ~ d  
steel silos, and d l ~ .  allbialt. T i la  resilts ~911 (II: S L I I I ~ ~ ~  fro111 fl~c poiillof view of t l ~  t l ~ m d  mnductivit)' of 

I the material of silo construction. W d  has a Ulcrnld conductivity of 0. I 8027 w111t'C as against I2 to 62 vrr/nt0C 
bi stw! [u. W d  i ) r O d ~ t d ~  tl~~refbre have t l ~  pokstinl to d11w the ma of solar h a t  pmlctriltion into tlo silo 

j a~clmtre h d  dm ill tl~c m r s e  dimdon. V~is ncco~ults for 1t41y ll~c ~nillirnu~n aod~rnuinlum tenlpemtures 
1 within thc t t d e n  silo arc bpctivdy l~i$~cr aid lmvcr tl1a11 for tllm rtx;ordd fbr the steci silo. 

4.0 BENEFITS~P WOODEN SILO^: TI~efallar~it~g nresol~~eaf tlwbulefits to bederived fro111 t l~w  of 

- Unlike st&l snd nluminiun~ Bat me imporfed, the material will be readily available froill tlre uu~~lerous foresf / resem. sdw- sa~v~~lills d p I y \ v d  hctoria dl owr d ~ e  coi~iltry. Tl~e structrue therefore be clwply 
dbtaind as tl~crc is a sure so11 rce of mtv ~mtcrial. 

- Tl= desig,~~ p d u r e  pmwtd by has atld Mij i!~ywva [9] rides ~ d i  silos quite simplr: to corm truct and 
1 opmte. la c o a l p ~ ~ m ~ t s  ,ue msy to hblicne wl~ilo n:pairs and ~~~odificntiol~s cul be sccomplishul with 

readily ami hbk local teclu~ology. 
- It can be ~I'O~LICGCI in wriw~s smIl unit apncitim to nm* tllc need of i~ldividtld rum1 hrr1fr:rs. 
- It nxh~ccs kqxmh~rr: f l u c h t i a ~ ~  ad ehninata rimislure &u.i?tiot~ ~ i t l i n  flw sib, dus providing a suitable 

ailviro~unm~ t for tl~c stomge of p i n s .  
. '. 

5.0 CONCLUSION: W a d  products &libit great potentials as materials for the cotlstnrction of grab silos tllctt 
c;atdd reduce the temperature fluctuati~ns and dirliiltttc the cor~dcllscltion of l~lokture oil the hxr t d l s  which are 

I tlx: problems cxpcriwwxi wig, flle u x  of l~rntnl silos. I l c m  NC the addi tiaml ndvnntngcs or nxlt~scd cost of silo 
I stn~cturc siilcc the ~\lat$thls ofcollstmctioal witi bc loc.illy ~ u r d . ,  aid tlw fabrimtioil o f  S I I ~ I - U I ~ ~  ci-i-jmity 

silos to the ~ ~ s d  of irulividusl small-scale fnnncrsl~;i& s i l d  surph~scs. 

,6.0 RECOMMENDATIONS: 
- Ody 1 ~ h u - d ~  diirable or appropriately tre;l[cd tiniber spcxia sl~auld be us& for the cousmction of t ~ w h  

silos. This is to c i ~ k i l  tlie incidouce of biodctcriontioa of the silo stnlclun: and possibly its collalt wldlc ill 

&ice. 
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M$nya~va. k w r  Fagin k t 1  .I (2)RS-28 (1999) 
- 

- To rdb ilr cost of produdon ad accelmte (IE adoption ntc  a~lollg the tagded s~mll-sole fahncn 
usur lly kid1 low income. a co-ordinited production systarl \v11mby t l ~  co111po1lents we E2ctorypr&ced, 
only to be ;~$$~:~~iblcd on site, is recwiiiclldd. 

REFERENCES 
I.  E. B. 199& 'Wd in tLe Sewiceof Agiu~lt~~re", P d ~ g s  of t l~e Natiold Worksimp on Appropriate 

Agriculhtd ~cd~mi&n for ~kili~cvelo~,muli h lo\\-t Agriallhml Mcdanimtia~ P A = .  National 
Centre for Ag~ict~ltumI Mectl;~dmtion, I1ori11 pp. 157 - 173. 

2. Osubu, A. 197 I: "Stmctum: Eficirsllcy and EcMHlmim of h ~ t l l y  Prdrlced a~id b~lportrxl S b u ~ h i ~ " .  A 
paper prcsrrltcd at the Ford Foundation, IlTA arid IAWT Sanilur on grain storgat: in t l ~  l~uniid tropics, 
Ibdrtu. July 26 - 3 9  1971. 

3. Lasisi, F. 1090: "Use of IOMI materials for s t o w  stnlctura". Papa pmltrxi  at tl~c NS E Course on Drsigrb 
Canstn~ctioll ru~d Mrrintu~mce of F d  Storage Systmns. 12 pages. 

4, A g h t q S .  D. 1985; 'tAStarage~J.sh~~&'Nigrirr-a&~o~~~eofAlkm;ltiva". A IeEttlredeliveredatth 

tirst ~ ~ u a l  LectudLu~Ileon of ttu: Wustm~ Clmptcr of Nigeria11 Institu tc of F d  Scicme and Ta!ltl010~', 
A h k u ~ ~  7th hnber 1985.35 pages. 

5. Lasisi, F. 1975: "A Tropical S~ilall Fan11 Storage St ntctrlre for Gmhls". TIE Nigcrinn AgricuI turd Jounlal. 12 
(1): 9 - 22. 

6. Osiyeni A. A. 1985: ''An itldgation into 'a 1-1 (senli-hmnct ic) m e d ~ d  of cowyea g m i ~  storage". An 

unpublished M.Sc tl~esis in-griculhml Eighecring ~r&crsi t~  of lhdm. 224 pags .  
7. Niptian Smidards Orgmisatio~b kips 1973: "Nigerian Shlulard Code o f  Practice NCP 2: 1973 (nr~wudd 

1984) TIE Usc of Tlnber f i r  Coilstn~ction". Ministry of Lldustrics, 
8. Mrmt R. C. and G.R. Esentha (1878): "MicmbioIogicnl and Entol~~ol~ic=ll Strcssa on tilt: Stnictud Use 

I 
of Wood: in ProccalL~gs of a ~y~~~osiurn-ati  Sttuctulal Use oflirood in A d ~ m c  Et~vim~a~la~ts". (hbcrt W. 

' Meyer ad Robclt M. Kellogs (eds). Win Nostnml Reinltold Cor~lpany, Nmv York. 1982. 
9- Luws E. B. k d  Y. Mijinqatm ( LWG): 'The Drsigth Cotlstru~tiou arid Test il~g of a W&l Silo for Gmil~s 

Storage''. NSE Teclrlid Tmmctiorls 3 1 (1 1: 76 - 84. !, 

10. Baks4 A. S. and A. P. ~lxi tnagb (1972): "Tm~~)cnh~rc: S@es tP Gmin Storage Bills" Indian Jounlal of 
AgricuIhlrnl Elykrby. 9 (2): 20 - 43. 

11. S d q  R. N. ( I  373): ''L~krdations of pllysical, dwnial vtd biokogical ~~ar i ib~es  in tlu ddriontion of 
stored @La". it1 Grain storage, part ofa systwn (FtN. Sinlm ad W. E. Muir (cds)). AVL PubIkliu~g CO~l~ply,  
.New York. p- 

L 

UNIV
ERSITY

 O
F I

BADAN LI
BRARY


	Binder1-1.pdf
	Binder1-2.pdf
	Binder1-3.pdf
	Binder1-4.pdf
	Binder1-5.pdf
	binder1-6.pdf

