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Irproyein {ecHTca! Teans lor

lranspor*a*ion Tru/13 anc! Vegelables

Ab«lra</l:Cbl3 ariicle X 3cn3ses Cke neec! Cocleyelop anc! nuse ofconCarters Cor cbe I'ruk3 anc! ye"eCablesCransporCaHon. Il T

clnucle5 Cke "eMll1eeTenC5 For cbe conCarter con3CrucCion anc! proposak olfa ne\y conCaTter3 con3CrucCion For Cke 'rak3 anc! yep

eCable3 CransporCaiion. Tke ariicle al$o proY1l<le8 lor Cke cbeorelical 3Cuckes ol Cke 3Cxe33-3CTaT 3CaCe ol cleyelopec! conCarTe:

convirnc&on.

Keynyor”s: conCarter, 'rnk3 anc! ye§eCable procluc(:5, bnke eletenC toc'el, operaCional bac!, 3Cre33-3Crart 3CaCe, 3l:ren§cb.

1nCroclucCron

Por cbe 1a5Cyear5T urbebl6Can cbe 3CraCery ol a”ncukure cleyel-
opTenc 15con3l15Cencly 1TpleTten(ec! anii cbl3 15alrec! on en3munn§
looc! 5ecunCy ol Cbe counCry. Tbl$ approacb Co cbe proclucCion ol
rrwCs anc! ye§eCables ax an irporCanC parC ol Cbe \ybole 3y3CeT olBye-
Hbooc!, TatCannng cbeil beakb, a3 iea3 cbe creaiion olfconcllllon8
ofeTpkyTtenC basbecoTe one of Cbe Ta T yecCors ol econorTc
anc! 50clal poHcy olcbe 3CaCe.

Toclay 1n Cbe repubHc, a 1oC oraCCenCton 15 paii! Co Cbe cle\'elop-
TenC ol rarTT8§ anc! annuaHy oyer 17 Tl ton Con3 ol FrwC5 anc! ye§-
eCables are proiiuncec!.

Tbank3 Co Tea3nre3 Caken by cbe 3y3Cert 15 5Ceacllly Tcrea3T§
exporC poCenHal ol Cbe T/In3Cry. 1n cbe 1a3C year3 LUbebl3Can ba$
becoTe a Ta)or exporCer ol bl§b ~nal~Cy anc! cotpeCllye CrwC5
anc! ye§eCables proiuncCs. 1n orcler Coensure M 1bron§bonC Cbe year a
1oC oraCCenClon 15 palc! CoCbe proce5$T8§, 5Cora8e anc! Cran5porCaClon.
TKe §eo8rapby ollexporC5 olborClculcure anc! yLlll cukure. Preylon5ly
fAepubllc CracllClonally $uppHec! ICtalnly CoAAn551a, Karakb3Can anc!
oCber C15 connCnes, cben Coclay 1C158blppec! {roT UrbeknsCan Co Cbe
TarkeCs o5tore cban 100 counCnes.

Thbe AepubHc ol LU bebl3Can Ka5 a posgerfu! Cranspoll tclncHN§
arall, roac3; alr, plpe!te anc! rlyer. Tbe Taln CranrporC Cakex place 1n
Cbe ralMway CransporC, \yblcb accomnC5 lor oyer 60% ol Cbe CoCal
Irel§8bc Curnoyer 1M Cbe 1nCernaClonal cHrecCron.

AalM\yay5 1n nrbela5Can are T §ooc! conc!1Clon an<! Bukable lor
operaCton ol Crel§bc Crallls aC a 3peec! ol 90 kT/b, anc! 50Te recon-
3CrucCec! roac! 5ecC10M5 allo” Co plck up 3peec! oyer 100 kT7/b .

Alon§-MCbCbe on§oT§ \york on Cbe rene\y anc! recon5CrucClon
olralKyay Mne5,1C15nece55ary Co Cake Tea$ure5 Coopiirwre Che enClre
cbaln ollcbe orSawraCton !Tel8bc Cran5porCaC10n5. Many experC3s noC-
ec! CbaC Cbe $o01lnCion Cocbl$ probl et conk! be cbe \Yic3e5preac! nse ol
conCarter5; as iMella5 Che ToclernlraClon orlnlrra5iruclure, locoto-
Clye anc! ro!Hn§ 5Cock VieeC ol | 5C "112bek15Con TetlrYullarl” [1-3].

Mwnl1Cl-parCy $y5CeTt anc! Tanllolc! ol Cran5porCaClon HorCKukuré
procincC5 Take3 explolCaClon ol 5ucb conCalner5, Bgblcb Tyou!c! cre-|
aCe Cbe conc!lllon5 Coen3ure keep 7§ "nal”Cy ol TwilC5 anc! ye§eCable”
c3unn§ Cran$porC, CakT§ InCo accomnC cbelr bl0cberwcal coTposllon]
anc! rrcroblobpaka! cOnCatlnaClon relaCec! Co cbe or§atraCton ol
CransporC — by roac! anc! rall.

51torl (le8crlpHon olresearcbes

THerelore, ICbecaTe nece.usary Co creaCe a 5CrucCure ol conCarter
ChaCTeeC3 cbe wreten C 8 The TasbkenC 1M8A/Ce ol ral\yay en§1-
neerln§ 5CaCr conclucCec! 5CucHes Mor cbe ntyersa! conCarters creaCt§
lor rruics anc! ye§eCables CransporCaCton.

Aesearcbes cOM5(rrncC10n ol cbese conCarter3 nyere basec! on |
at-;;\;'ejé:mal approacbes anc! regwretenCs, \yblle pkTckn g cbe lol-

Tecbawrec! loac!ln§ anc! nnloac!ln§ olproincC3 MNroT con-
Calner5;

proclucClon loacllng anc! nunloac!ing operaCion3s n3lng cranes
anc! ForkM s;

8Caclmn§ conCalner3s 1M C\yo or cbree Cer3 ol T apareboun6es
anc! conCalner areas;

TaTtCarT oliixIlCy on rol1t§ 3Cock;

3paCerproolness lor cbe §oo<!5, Yyblcb "alralc!” ol aCTo-
5pbenc eiecCs.

Types, bablc parateCer3s anc! 3lre3 ol3peaaHrec! conCalner3 or
Cran5porCaC10n olbulk, plece anc! 1wl car§o, pewbables anc! F00é3
\Yi(bonC packa8§ing§, T packa§1§73 an<! In a H8bc\Ta8bc packaSe, on
pkclforT3 anc! open \ya8on3 ral\yays, car3, Craller3, boaCs anc! 3blps,
anc! lor cbe CeTtporary 8Cora8e on Cbe 3Cora8e areas are 8eC Co TeeC
cbe re*n™etenC5 olCbe TCernaCtonal 3Can(lan! [4].

On cbe re3nks ol researcb, n3ln§ Toviern enateenng pro§rats
\ya5 cle318nec! 33 Toclel consCrucCion ol conCalner«1Cl-1baCcbe3 (P18. 1)
lor (ranspo/laCton ol &niCG anc! ye§eCables. Tb13 con3Crucbon ol'Cbe con-

Carer \ya3 cle518nec! on Cbe ba815 020 anc! 40 lcoCuTtyersa! conCarers.
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3chon 8. Transpor*

Pla. 1. Cenera!

Tbe TaT ekTen[3 ol [be conblner con3[rucfton lor Fruk3
anc! ye§e[able3 [ran3por[a[ton are Tac!e ol3[eel §racle CO5T 19281-
8909C2 C, yblcb a”rTt33&k Yol[a8e 13295 MPa [5].

The 3Me \ya!l3 ol [be propo3sec! conblner baye been e*n”ppec”
\ykb ba[cbe3 agkb 31re ol'550 x 400 T T . lor [be na[ura! yeniikiion ol
§oock carnec!. To en3ure [be 3[ren§[b ol fle cleyelopec! cle318n ol [be
conblner, place ol[be ba[cbe3 arounc! [be penTe[er oll[be ba[cbes
were relnlforce(! 3[nn§er3 anpTkr provik. Por nafural yenMkHon 1n
1te y/i[b [nFernabona! «[anckrck 1 13 To3[ expec!len[ [o place [be
ba[cbe51n [be Four corners 3lcle \yall, respec[T§ [be c!13[ance3 T(11-
cafec! T K8§. 2.

750

Pla. 2. TWe taln 512e8 oT cVe Wa[c  [Ve corkatoer lor
[ran3poNaHon knH3 anii yepe'lables, T T

1He 30 Toiie! 0? con3kuchon ck 1He c)eslanec) colllawer k>r {ran3porlalron (ruk3s anc) yegelables

fesearcbes ol 5[re38-3[rat 3[a[e ol cle518necl con3[ruc[ton ol [be
conblner For [ranspor[a[Tn MuAn anc! ye§e[able3 nnckr [be acHon
olfopera[T§ 1oa<35 carnec! on[ N5T18§ Tc)n8[nal soiinyare [Ha! wupile-
Ten[s [be NT(e eleTen[ Te[boc!. The es3ence ol [be Te/loc) arnc)
exaTple5 ol 3 nse lNor yanons cakmkiions ckbl kc!t alo[ ol [be
blera[ure [6-8].

1n orckr 1o ck3l§n 3cbeTe ol[be conblner lor [ran3porblion
F'rnk3 anc) ye§e[able3 a3 Tucb a3 po3sible To3[ accurafely corre-
3ponck KO Ne ac[nal perCortance anc! cbarac[er ol [be «ork [o
ckacnbe [be exkTen[3 ol [be conblner were nsec! plafe-roc! Mnke
ekTen[3.

EleTten[3 baye 3ec cle§ree3 ollreec!loT a[ eacb nocle: c/3pkce-
Ten[ T [be cbreciion ol axe3 X, ¥, 2 coorcltale 3y3[eT nock anc!
[n T3 arounc! [be axe3 X, Y, 2 coorc)Ta[e 3y3[ew nock. Eleten[3 3ucb
a3 [be Ta33 connecfec) y/kb [be eleTen[3 ol [be carca3znsrtg an ab-
30lum[ely barc! Hnk3. Tbe ck318n 3cbeTe ol [be con3[ruc[ton conblner
For [ran3por[alion I'rnk3 anc! ye§e[able3 153boyyn T pi8. 1, anc! \ykb
[be iinke eleTen[ Te3b 133boy/n T pi8. 3.

Calcmlale(! plafe-ro(! Mnke ek Ten [ Toclel olck3i§nec) conbln-
er Tor I'rnks anc! ye§e[ables [ranspor[afton Tclucks 208 392 Mnke
ekwen([s anc! 71 958 nocks.

Tlle loac!3 ac[T8 on [be exTen [3 ol[be conblner clunn§ loac!-
T§ anc! unkacbnpg, [ran3por[, banclling anc! 3[ora§e operaiions are
presenfe(! T cle[allT Tany 3ource3 [9-10].

IntoclelT§, aHo3gable 3[re33e3 ol ekTen [3 ol conblner bac!
been [aken T accorclance\ykb [3]. Por all[be 3[eel Toc!nln3s olelas-
[ICI[y

5ekc[1Ye reanks olfcksb/InHon Melcls olerwValen[ 3[reas T [be
ekTen[3 ol [be conblner 3boagn T pi§. 4, anc! p18. 5 j:d\)B[be re-
3nk3 olMelc! cH3[mbulMon e4 W Yakn[[o ToyeTenu T [be eleTen[s

assnTec! [o be 2.1 «105MPa anc! [be P01550n3 raHo — 0.3.

ol[be conblner lor [ran3porblion Fruk3 anc! ye§e[ables.

pla. 3. Oenera! y'B\bl 0* [He Mnlle eleTen[ Toliel o? cleyelopec) unlyersal con[alner ~or [ran3pOrla-(10n knH3 anc) yeae'ables



Peyeloprenl d lmproyecl lecHmical Teans {or {ransporlal/lon {mi/B ac! yene{abEs

P1a. 4. Tbe felc)s5 of cH3{nbu{ion o{ eawyalen{ 3{resses3 IN{He eleTen!3 of {be
con{aTter {or {ran3por{a{ion {ruk3 anc! yepe{ables, Mpa

Pla. 5. Plelcl5 cM3Mbulon epuyalenl iil5placetenls 1 {He eleTenl3 oll e
conlarter {or {ran3por{a{ton {ruH3 anc! yepe(ables, T T

Concbwon cle3l8n ol [be conblner Tee[3 [be ~w reten [3 lor 3[ren§[b lor all
On [be 3[rena[b ol (beore[kal 3Ll &e3 ol[be proposec! conblner cotblnaHon3 olfopera[T§ loac!s.
For [ran3porblion ruk3 anc! ye§e[able3 lounc! flac [be calculalec! On [be ba3l5 ol3llicHes [be [ecbTca! 30blton3 ola nwyersal
TasmTunT 3[res5 T [be 3[ruc[ural eleten[3 ol[He conblner clo no[ conblner lor F'rnk3 anc! ye§e[able3 [ran3por[a[ton \yere c3eYe!-

exceec! [be pentniiec! (123.3 MPa < 295 MPa). Tbus, [be cbo8en opec3.
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