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Preface

KU I

The G0ve1nment of Tapan,. in respon%e to a .1'(,(111(,‘-.L frum the Vem,?ucla“g ovet nment,
.en'i_rustec_l to the Overseas T_echnical Coopetapi{m Agency {OT'(‘:AI) the task .o[ ccmd_ucti:np, a
i)fe.li_minafy sufv'ey in C_Ia.xfaéas. i.n Vénez:’teia.’ | | |

: ’I‘he_ O;I.‘CA,...I'.u_lly.r E.‘(._’..a;lizi.ng.-l'he ixﬁpqrtanca of the I.ﬁcvelom_;i.en.t._ pr'.oject o.fzihu u.r_.[)'an

) t'r_a.ffic 'in: Caraf:a':s;_ Oi'gﬂ.lili?..ed a six—n*;ember'tean; of .exp.ert's; and disi.:;a.tiched 1t to VLnezuc,]a :
on Mar'ch' T, 1‘5}6.5- for over a.mo.n.th on.-.lhe—-sg.:)ot su.r_véy_ t.lmder the lcaders.}jiy‘):'o'f Mr. M.
'."Ichlmura, ménagﬁg cluuctar 0[ t“he TeILO Raplcl Tr..anmt Authm ity.
The OTCS whu_h was estabhshcd On hzly 1, 1962 selfve.s as an'e:{cutir;g agcn.cy.of
the’ Japanese _Go_vernmem to c.onr]uci Ja_pan's gow'ernmentQ'le{r;i téc‘hhic.a‘l.:ci:quei'lati.qh to
Asxa, the Near .and_ I\/‘lidcllg:ﬂEa's_t:, '.Afifi.::éi'a%ic1.'L'z.\..1..i_n _An'":ler;'czi.l Its .pri-;_-.né_ipa_l act_.i'vilt’i.c_s. a.r'c ) -
: a.ccepi.an_'c.e of .ov'rer_seas. Lr'ai.nee.s., a.ssig.nm.ent.:oi' tec'hnic.:al exﬁe1’t5__i‘ 'é;stabli's"l.imént' of
o\'réi;_seas L:ca..;_:lini'cal coopérétic:)h'. .éente_r.'s_é_h_c{'Lh.g';:gnaut.tl.ing__.qf Ij:feliﬁiinar:;)r éu;_i‘\}'eyg;f._c’)_f
._development prolects .

| It is my.smcere ht)pe: that Lh@ 1epm‘t w111 p: ove to bé usefu‘l in the fLeld of tec}.mxcal
' helj; tt.).:the' Developmt.a'r;t P'rt_)jéc:t 61': the _L_'u-bar!:' trafﬁc _in_ Caracas__%\_nd 'wiu a.lso‘_h_elp'.to fostér
close.r t.e.(?hi\'li.(.:a'l t:‘}.e s. and better L_lnl::l.c-i_:.].‘sta;ﬁt’;l_i..:h_g hét.\'.‘.'rér'e_n Venéiuei? a_nd Japan
Lastly, on behalfofthe OTCA, I.\\.r_i_s..h Lo take th1s t)pportumtv locxpre-sb mlr gm,atest 5

"-"apprl‘e;;lahon andﬂ smcére il)d.n];.b-to the! \":‘n 10;15 ag.,t.an.cuﬂb of the Venqz..ueia GOVEI nmoﬁt for :
. .‘:_:thml .mvahnl.alv. thp and COUpLia.flﬂl'.l glven.to thc SUI‘\ y T(_am, wnhom whmh it would

snot ha\'ve beenpp_ssi.bl_e ,for the “I‘_e'anjx to _cc;ndhc_l_- a s'mp(_)'th survey on thc_f spc:t. :”I-- .
"October 1965 -

. S}unu,lu Sh:busa\\"a Ry
// //V‘{W“} @*"‘"* =T

Du er,l.or Gene1 al
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REPORT ON-THE SURVEY FOR THE DEVELOPMENT PROJECT OF

THE URBAN TRAFFIC IN CARACAS, VENEZUELA -
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| 1o IN'I‘_RO])I_JC'I&ON .
1.t - ..D(;-L'a.iisr_con.c;:r.nim.g' the .ma_lter of d.i.spal.chiny,'} he El[_:t;\fcty .tt;am..
'I'hc'Govcrn.n.w.nt, of JEl.p.-’] " _rie'(::irled.lh_i:_ :rl_is.patch of t he ;-L'l;()\r:.z;,.-l.1(_f1jii(niod' :-51‘1.'1-_\'uy.|.u;31'1.1.:11"...-'
. its expe_ns'e: in Vi(_‘,_\\'_.{').[ the a.greem.o'nlr rua'c_'l';t‘-(l[ _be'l'woien Mr., Sato,l;Charg(aﬁ(l’A_fTa.i.r'(:;i :nt' the ..['apa.mi-s(.-
Emb_ass..y in :Ven(_-;l..l_l_ela, 'an.r,.l_ Dr. .I..nse S‘an(lv_al‘,' Diru.c.:t{.n- ch,a'..‘P_l:.—i].ji_'an..u-znlo"nnrh:'i' ll.l.lf "Jll.su'uu:ti'i.m.s of-
~ Dr. .I;ncn]'Jolcl_Su-c:re' Figf.u‘el_la, Milj.i.sl.rn clt;-.OEr'as _.Pu'bli(:a:.;... _.TI;(.‘:'Jap'an:.us(-'_ Gi')\'grl;.11¥l1'('l‘l.l.':_i.l“} u.rg:l.n-:
K éz.ing a 511rvé.y' t.f;anﬁ._of.Lra{fic..'expel.'t-s L(.) cla.l)o.zjz'n.'i; .a.tra[f_i(.:-_ l“il,‘[y\«'(]]'k.i[)‘lfl)j(_!('% af C.’-‘L'I‘.F.lt":a :s_._,.'_h'op(.-r.l
..‘t.hat. guchﬁc’ooia_e_r:éxtioﬁ V-I'OIL.lld .prov.c'hé']pfl.ll !C; the dcvchi'[.)m_vr.n.: (.Jf me}__n(:l.a_ h'y'u.rn.c_-ans"r.;l' :.n:ak.ing an
‘efft.ac:iive' ieci.mi'c_a.l: S\:g“g,es_t.ibh \V.il.h._ réga;d .t..n thc. t..l‘a..i-'hc:.})1:.(;|;!.L?r:i:';_ﬁh.\'v.'C'_().l.]fl.‘.(mti.ng G:i.m:(‘.a"s"(_‘.il.y-"'.-:'-
It bcli.t.:v}::s lh.a_t 1_lu.':se c.xr.mr.(s h'avp.e%t.c_-.nsi.v(:"u:.-z])c.ri'enc_r:.'in th;'e.;')r(_{iu{:'t a.'ncl (‘Oﬁslllll_(l.‘l'll‘,ll‘l 'wnr.l\- of
. ux.'.ban rapid transit l'acilit_ic:.s‘,‘.'.nf.mz.xs's.t[-;'m_sp(_)_rllf. N B'ecaus'r:. iLis wc_zll_knlg\vn_.thatrthu .lIl1(i(El‘.§_{.1'(jll|].(1
..rai-lway .{.1.'1: Tokyo is bei.ng ccﬁnéu-hcie'& on l.l-zxé.'la'rgesi scale’in t,.he \.-.'_ur]d.: _.t.i_iat' _;;.m.unurai'] llanudl
lmu .has.. i.).'efen.cDImpIL;:te;:l.'(lmixv.qen_‘the Iﬁtér.nat_i..onal...Air_p()ri.é.nrl the (:'cni‘ez;'”c.nf. Tolfyu‘) as th!'\vUJ‘_]_F]_'!-:;
first ui-ban Lraffic fé.cilit-ié_s,- Thosc expefts have .b.e_.en and.are ét:ili in close 't.ouch \..Vi.th.'.l‘h.csgr
_ 'punstruc.t:idn waké.. B
2 . . M.c:;w_bers._df_ _si._u"vi'ey'_teém.

The members nf the survey team are as follows:

...MéSLl{,i. Ichirpilra i :C;l;iséf?().f___t.gétﬁ, _I\j/_Ianagir;g Di.r;:f::;_or, Lh¢ _Téi_t.ol_Rapicl :’Ifransit. .Alu_théjrity
: ’F‘sulomu Sh:mlau Ccmsulhng Engmee!, the Fmtu Rapld 'Iran‘an .Alnl‘yho.r.i_ty". | |

' 'L:._}’.(.;al.SllIH_‘;l':AIT:}i!ﬁ'(??D L : ."I'c::.éhrfx_ita._l ._Cox{*nﬁﬁitgén1ar1,‘__;lT.:‘.:{pan h‘[(':n‘én-'ai] A_S'sc;;l*..ia.l..i oﬁ

: Sh:geu Mi) 11 SN :" _ o 5 En:gh.al('.-:er‘,"'Rét:i_.l.\;;zi').f ;_Sl'a.pe.'rv.i s.i.('m Bur c:ziu, .'Mi_n'i’si.: r \.,r_:'r:}.f .;.lf;'ili:s ]I)()I;l"lé_li..i.;l.l.l',

~Governnient ol Japan.

" Toshika Matsushige LT sEngineer, - Divislonal Offive for New: Tokaido Liney Japanese Nativnal

Railways
tHaka Hitaka Co i Staff, Overseas '!‘_echnic;i]. C()upu.@'_a.\inn_A.(',_;"vncy
1.3 0 Proseculion of survey work.

The $urvey tedm arrived at Caracas on March L1, 1965 and proseciuted its work until

Ap_'.:' il L& over a. SLI‘I:‘.L.C.h: of 37 _c!'ays.-'

N s S



| .Table 1. 8 List of 'Di.r.ect'i'on D

Di_‘-réé:c_ion General: Ministerio de Obras’
Publicas BT o L

Direccion de Planeamiento:’ oo

. . Direccion.de ‘:Vialid_ad: . E .':_'._“‘

Direccion de Trénsite Terrestre: Ministerio

o de. Comunicac:ién_ Institdto Municipal de -
'~ Transporte Colectivo del Distrito Federal

. - Oficina Muh_.i.cipal_:dé._Plaheamien;co‘Urbari'o _

C.onc.:_ejo. Ml.?l...l"_LiC.]ipa]. del Distrito E‘éd_erai

.. Concéjo ML;lhiCipal de Districto Sucre del

M_i'rand'a' Estado |

" Centro Cimqn-Bd.li'\‘r_ar-C._ A, -_D‘ir‘ecc.:i_ori.'de SRS
Programa y Proyecto.’ o ‘ '

S'ervi_c_io'_Munic_r__ipal_ de Contrastes 5
- C.AY ‘La 'E.léct‘r‘i’:cidad' 'dé'Caré,é.aS'.'._-' .

: ‘G_ef ente ‘Departamento’de Caracas’ L



_ Table 2. .List' of Data

No. -

'Progl ama Tcntatlvo para E:’:Lucllo de CaraCas =
. Enero de 1965 '

MLO.P.

"Caracas Y Sus: Umdades de Agrupacmn L N R
"_(oflcma mun1c1pal de planeamlento urbano) SR
: ., Caracas 1964

_Comisién para el Desarrollo urbano y La |
1 Vivienda. :

Oficina Mefropolitana de'Planeamiehtb. urbém'o

|- Pxoy_cto de Ofu:ma ‘\/Ictlopolltana de

Planecamiento Urbano.

E1 sL{bsueib-xae Caracas

M.O.P.

: .:Ax ea Met1 opolltana de Caracas Esqu"e_mé'_de-_
__Vlarldad Basu:a : ’

| Area I\(I_éti*qpor'it_ari.a. dé'.Caraca'S'; ‘Estimaciones .
' .d_e dela_cién para el 30 de Junio de cada Afo

' .Relac16n Re51denc1a y Trabajo de la poblacu’in '
__Actwa .: R e ‘

,IIC_'é_n"s'oz,' NOVCJIO Gen_e.r_al_"de'P'o‘t._n.'lé.'c:'ién.4 .

S|

: Cent'ro 'S;i-lﬂol'n-'B'olivaf." ‘

a2 |

' __ZNO1 ma 'y’ chula1 uac_lén de 1a Umdad Vec1na1
para Pr oyectos’ de Urbam?acmnes

- No.

13

"Inbtituto mumcxpal de TlansPoxte :
o '(Collc,ctlvo del Dlerlto Federal)

14

: _Mapa de Caracas

1/5000 1/10000 = _'1 /2500‘0-

'leu_]o de. Aspeclo V01t1ca1 de Carretera de- '

Cal acas

leu_}o de ClU.CGlO Cublco de Aui,oplsta del Este
|1 (El Pulpo) - s , .

1? _ ::.:'Aeroi'otogra‘fla de Car#éas .




'Throu.g}.l Lhe.._courtesy_ o_f_.tl_lc.:p.ro:pe r é\ithOTiLiéé o.f the P;}Iix1is{c1-i.c.> te ..Clbrés Publicas the ' -
team 'u)_as able to proceed on with its work in close cobperati'o.n with the Qﬁcin;.m_inis:téfial del
_ 'I‘ran_spc.J.r.te, a '.c':t._)mn.\itte.e which ihad_ been set _1_..1;) 'i.r'a: ll‘)E)t? _fu.r:_ the pnr_lﬁqsc of in"‘.(iﬁ._'».'i:g_aii.ng, 1)10](<L—
:-i.t.‘lg. execu{;ing_:.a.n'cl ma'n_:iging_thfS rapid tra.nsit. nma{ps, .. The '_uf.fii:;lr.s Of.lh_c-: cor_nmitt;e ‘_wi.th whom -
" the féém was m touch. \\;'_ére Dr.._ L. ../\7.}')1.1‘1-1'113,. Ch;i_rma'n, : I:Dr.'.. A 'IBnca.la.n.dro and D1 R .Ri—\ia.s; :
“who wme boﬂ1 cm;nfn.\it:iée_me_hni)éi-s. The. tca::jn-\;fés _al._so_.al.lr'):w'.e_cli .t.o__'op;;n.'itl_s .ofﬁc;:. in t'h;e"c._o;u'u.
mittee.: |
TIt vi'sited..t.h'c.: .gdvernr_n'.eht offié'_ea; in .cﬁ?i‘g.e‘ Wh_éfé‘ uééft;;l:'clal_;?t.':aﬁd .'inf.o'x.-:ﬁétiﬁ_»h.s _\.v_e'm_a" '
obtaiz.m_d. ”ii:'als._o _nj:_adé z;ffﬁ:i'_is-im Ig'ra.s.P t,}i';:.'pre?égt'lsitli;';lti'on_"and t.he "t.ron'c]' .O.f-fllt'l..l.l."e..C.lE‘:IV(_‘lo.[;;‘lﬂ.t‘:l';l- L
c'Jf_'C;i'ra'c.a.s:, .\:\.fia_i.c.h ive_r.e-né.c'e's_séxiy tcrmake aﬁ ési’i;;lat_s.z OI the %)_rﬁ_t_enti.‘ij _!:r.a.i%fi_.c.'d_emand'.. 'Aftéf- .
E nxaitihg_.é_selfiés._ozf lr:{eta.i.[ecl flcld re.co.nna.__i_ssa.nc‘:.é;c;f thc.z. t'cs;ly‘ogra}')hy,::ge'olc_)g?‘,. «::'i.'x_';:';zmst;ancus,.
c;bsta.,.c.h.as, etc _: it map'pe_c.i._out_a'.;l.al.an of .tlae.g-aili}.fa;,r 1in}3 (Tab[es I and Z} Thénl;:s tothe atteﬁti:v.e' .
111dance and.wholeheal.ted asélstalace of the proper authonues it was ma&é poss1bie for Lhe tean.x
- tc-ér_asp a ful'l:p'ortrait of the city -gn spite of the éxtr_e;nély 1ig,;t-éci,sp'_;c¢ of time..
' 1.4 : Quc.atz;tmn of the FII‘ISL Report
“ In !eavmg Caracas afLer havmé fmlshccl Lt.‘-? survey work the .team subr’mtted through |
'..L}.1§£.'_Japanese-_Embas'sy, . the_._' ‘_Fir'st;-‘Report’-_‘which_w_aé'the‘ ifir:st o_{ alse‘rms éf‘ 1.ts ;'e?pO?t's, _t':.)'t};e
'._l.Min-istr'o deObrasPubhcas : Aé-thé _pres.'ént. r'epq;"t‘_ ixs_. the 'éhllér.géhdenl_ 6f the F_ifst ;Rép0r£-,_

- containing no basic revisions, the -Fir'st.'R.ep_or_t will be quoted here in its eht;’r'ety, ]

PRIMER INFORME "
_ p"m-
LA MISIO\I PARA LL ESTUDIO DEL ’IRANSI’.[‘O DE .

ALTA VELOCIDAD URBA\A DE CARACAS

'CONFIDENCIAL -

INTRODUCCION

, Ant(, Loclo. esia Mhlc‘m para el I:stuciso dol ’[‘1 dnslto de Alta Volou(lacl Urbana s¢ pmmltc

senalar qﬁé-'cs act1t1$q:jéble- iniciar 1'_1'r'_gqntemc'm_c lo'sl_tra'bajozs de’ CUn$t1"Llcpiﬁyx clgl‘__fur_rc)_ca_r-ril



sublerrdiceo en la ciudad de Caracas... Ahora mismo; determinando:el Proyecto del ferrocarril

sublerraneo y, al mismo ticmpo, en relaci6n con todo el proyecto urbano aclual quese estd.

du ar:u]lamln debe tenerse en cuenta que habrd que salvar muchas dificultades que ocasionaré

Ta 1'1,#1]'1;’.:u1i6n de los trabajos de construccion del ferrocarril subtérrdneo, — por las edificacionés -

quese-hiagan onlo futuro,

Tanibién es descable gue los trabajos de construccibn del ferrocarril subterrdneo se.
comiencen toméas pronto posible, en raz6n de que el trdfico en las calles'de Caracas aumentara-

. cada dia m&s, y lambién aumentari el periodo de construccion y el costo'de construccion, tal

coma stcedit e ia ciudad de Tokyo,

‘Con r‘(.elaci(m al n‘mnnr‘riel..._en n.u_es_tr;.J .‘pa‘ls._se'h:an 'c_qn_;st.r:u’:.dc.».cor.n:o-prueba 3 liﬁéas de.
coria tl"i.slt:.mci(;z.‘ .e_s].aeci;ii.m.g_r_ltc para 'él ui:’*is.mq_,' y en l‘)f)-}s:e c’:'ons't.r'nyé.por primera vez en. el
'.'m'uuh_) el n-'inm.:rricl éo:nﬁ_u 11\.(;!#:1'L0.de ‘t.r.ans“pdx_-te .en.tre el Cﬁ!.l:'l.t.I'O.'.de la- .c_liuc.lad .y el Aer.dpuerr.to
_Inn._e.r.nac':i(.ma.l d(. ToEyo;_ 'cc_Jr; u'n.a 'c_liIStal."lcia:,d‘;:' 13 kms ﬁ)ste m_onori-.ie.l.tie.ne c'apacic'l_a.\,d para tréns;
.por.l.ar 1'5.(.)._.000 -pc‘r._s;n.a'as. 'diafi.an1_f:ht'e-;r.e5£l§. Operando ﬁ-or_rﬁalme.r.ate.. : So_ib_ ha'ce_.ap_enas 6 ineSo..as_.
que estd a.],' .E;_L!'.I‘.\'ill'l{)_.'c!el pﬁl)iit;b_ ¥ .t:r.ﬁclavila Vestan'ios éo_ntiﬁu.aﬁdo: las p_rueba.s.d_ell rhisqu,_. Por con-
Sigl.li.(:‘n.i(.f., Ii.e'.t{ms llegaqd-'a{ 1a_‘c.:oﬁc11.1_‘si6n dé que e'l'ferrqéarr_il._é_uB_tér'rén_éo _ezs.prefe.l;ible. al’
:n.1.t1r.u_)rr..i'u‘l'_'conm mec_liﬁ dc'.tr_ansp'ortc de al't:a 'v.(.310c.it;lad..

.E:h. 1-({5\!!._1\t“.h,. ]Z!..'F-L!Stdﬂ'i.c_':l_"}tiac:ié.ln .de.:' ,'ésﬂjcelx .M.i_si.fm e&_‘;.l_a_ s'i.gu:i_clente:
"‘1.?_ _ .I..'inéa'.i (Fjig ‘3'-,_ ilfs_g'u;)“,
| Recumendamua La pr11ncra propuesha como 1a red de lmea. . .Sé.gl.ﬁn nues.tra inyéstiga.ci()_n‘.'

en el cortu \wmpo que dlspus;mos d(.bde la 1ie gada al pa1s, hemos perc1b1do al prmc1p1o o

‘que ol prnycc,\o cie 1a red del ferrocax r11 de alta velocldad en esta cnxdad lamentablemente

'.ya pc-rch(; opurtumdad Pm: cunmgmcnte, se prevce que, para efectuar chcha propuesta,
. oser ia nm,u::u rio camblar 1as msta}acmnes actuales, 0 mod1f1car el’ proyecto determmado.'.

Comao hémos cl_i"clio'y‘a,- recbnienda,mds mﬁs'-l:ap.rimera- propuest'a,_'au_nque su-reali_za_cién_

seria nmy'-dif_ic'i_l'_pdr las _causa_s arriba-m_en.:iona’das

'(,ons.uh-ramos qlle en cua}esclmer propuestas =s_'necesario_ tener. en cuenta los siguientes

_pumns B

Aa) . . - Para elevar la ca p_aci'di‘a.,t'l d_el‘_tfané‘.pof_te' por aumento de'la 'velocida:d prog ramada

“y, al'mismotienpo, bajar los pastos de 10§ trabajos de:construccidn y-los gastos’

7-:‘.1.0_;... e B




pusteriores a la apertura.de la operaci6n, las distancias entre-las estaciones, -en

principio, deben tener més de 700 metros.’

“(b) . 7 Es necesarvio unir todas las lineas, por lo'menos, en un sitio, para dar facilidades

a los pasajeros, intensidad de las plantas de vagongs y economia de los vagones

rascrvados,

) “Parafacilitar la conexitn condos vehiculos {bus; taxi, automo6vil particular), .

el t!l).c.. 1:1-.nrc.-'t.'sr,: e:n._ ci.u:ﬁj a el csztablec.e.r.'lz.;s. _-p.:':\_l;a'r]a.s -Ip\.’tbli;:a.s.' en l.c:.;'m.ina:iés"ol.e.51;a_c: ioncs
.pl':lll(‘ipﬂll!:;é.
(dy 1??5_.11'(9&-:1-:‘.‘;.4 rio _és‘_Lal)l..Q'(::s;n:.l_l_na. grar_a _é's.l.acio.':za'i:'c;.lec.::l..i.vai'__éj.nf Ja;s cé_r'cén’ta_s_ del Centro
-Sill'lﬁl.'l—BU]"lV.?l i on _(:.].'ol.)lj(:i.;_.‘o'de-(_lar las :f.'.;ic‘iliclades.a.l.]c;s paéaje_z:bé ag'.loz.nel.‘a;ﬂos
atli. Es deseable _(25_1.;2‘-1:‘1)1.&;’(:@1' ylﬁa-.gg.an pl.aza en el s'ubterr_éf'neo..de ésé.l\lgé.r, o
.‘n_.1_r:..d'1l"ican‘d0, 81 ¢s posil.)._l.e:,. una parte .de{ prc)yectr) d.e.termi_nad:o'j.a.
() Ex otros i-‘.-it.i_'o‘s‘, cs:cl(:!_.seabie qu:e (,1 p1-.d§;ctcr de gé.d%l asta:n.:iéh._'_pasaje. subterrdneo
. ‘ t.:(ine_clacio' a_ius .‘.t:clific:i_os, o est.aci'é‘n s:ub.tgi.-x;én_ea. slea. prepar'a'do_jurnio_ con el
[irnye.c.{r.) dc_.l'. ‘trah.ajo (lel'f'er‘r_;:ucarril' sub.tér:_l;.é.rlte.o.
{Hn Sc_'gL;m r'iucstr.é __e'.\.:périenc;xa-,:__es ..mt_l'y c'o's.t'o'so‘.'y dif.iél;lto'so el'trébajo. de m'ejo.r_as 0 g
é'xt_.t'_ﬁsi().n_.cié. .la"cc.nstr_uégi‘c’m sub_ter_l‘é'ﬁéa una vez terl'n.in.'.a.do.- _P.o'xi:t‘al. motiv.o,'_--'
-c:uéqdp So— plahéé 'eli.‘_pi-c:}.r_e.c_to_ de i:ons.t'rucc.:id.ﬁ, se Llene qtue_pm;er:i——l rn.L_zcha ' .

. alencifn para.ne arreépentirse después para evitar los gastos temporales.

‘Capacidad de transpdrte

Vamos a uxp]ica_r' sobre las instalaciones -y ._v_e_h’lcul_d's en el Capitulo'Curarto.. 'En-casa de -

gud ol irendel ferrocarril subterrdneo sea integrado por ocho (8) vagones y corra por.

intervalos de dos minutes, la‘capacidad-del transporte por Yinea, ruta y hora'es ¢omo

Ceso,dorante ¢l trabaje

siguer L.

. 'personas-en l-hora

T tn ﬁragﬁ(n_-n de 150 personas. R 36,000

En tn vagén de 200 personas .. . - . 48,000

En un vagtn de 250 'personas =~ . 60,000

MEtado de const ruceion

S Inzpande por fos datos . conseguidos, consideramos que la geologia de esta Ciudad no

prosceitaningid idconvénienle para la — canstruccitn de_l‘fer'l'-_ocam-_'il subterrdneo. . Por

Cte-la construacién, limitandoe solamente una parte del trédnsito’

e




i‘cl"rc_st.re',: se puede a.du].)ta.tr' l.!l. métoéln.de_cuns.trnccim.'l del f_é:rr;;'r:ax.-ri] su.l)l m‘réneo.

'Lf.::('m(fnniuo y _1_1155 pn.l_m.la_r_,' 0.sea el-rle.‘ Lavat dcs;—[n _Ia_suporﬁcig de la l.i(:.l‘.ra. St

aclupi,amr_{s esto n'u’:Lu.du (ls, (:(')115[15:(:?;i(‘m,. ]Jécl L"L.aﬂ]U'.‘;i. Qitﬂar 'kei'_inétal.ac_.'ic.m.du l:a_' cgtra.t:ién '

en ¢l p.u.nt'o. somero del suh.l.(,j:r 1.'{1119()4 y _séria ..(‘().I1\.;t:l*1i1;.r.1.1 t."'_c‘.nl.'lncl(‘_).'cas:':_,_

: ‘111.;‘:'-:1!.;.13(:'16]1:, vagén. ele. .

El t'c.r.fdséx.'ril s.nl)(,k:_rrél'mrj en.la .Cji_trlcla.tl‘cle '['ok;.n.z {i011.(§'1£.a.‘l1.ist(‘n"ia 'd.;: L_":ua‘.r(:nlz;\ a_iﬁus
é](.e.scie ?&'}'inié_i.aéti(:h de su upcx'-a'(:ic;m.. : Los.lt.'.abajos' .{I;?' c:r)ns.tir_it.cc:i.(m,'. i pir.sa_r..rle. s_us'ipnn.s-ihn
.L.(i:mp.m:‘al,' .han establédido cihéﬁunté i{_ilél')iet'i'os' ); z;ii.{ls.bn:'los _ﬁ]t{m(;s 15 aﬁus luésa(']z').s .

' llegansnsu e':\'teﬁs:ién_-total-'_i :SClGﬂl.:.:l-:);f.(_i-;lrl.C'(.)'_kil.().l'.l:'u‘e'l.:rl()é_._ . 'D.ur'anl.f:.' cl‘.ic.:hn 11.61'11:];05,...1.-1 -
f(:.rr;_)é'.a_rril..s.ubt.cr.r.é,nck.). ('_»n‘. .'L_;ol<)f<J.!‘_l)és'.3d<.) én su e.\.;'perie.nci.a,..h.a_f_-stil‘dizi;lr;._f‘u‘r\-'ic;nt um‘unt_(;_
é_o_i)l-éz :lo's f.L:‘..r..r;)car‘ril(ss‘s.ubt::erréncn_s' c_ﬁtranjerﬁsﬂ 'y"h.a 'm_cjo.raclrrj. ;m.s _in..st_a]ac:inﬁ.(eé :Ky .
vagones:’ 'Pén-'_'t.z;l. i'n'ﬂ.liv_O,'.quérétn_dé ad';)ppar__ <_n p_r_'i'n.cip:io_”e.l sistema dé'l_fer.r_c':;ar ril

sublerrdneo de ‘Tokyo sobre la instalacibn, vagones, elc., como sigue:

{a} ~ Eratl‘evsas; R o S .' 1;4357111&‘1.'6
.(b)* _ M.ét(JdZt) y v.oltaje del su’inin.jst..r():de cnr.rie:ﬁt(: eléctrica.;.“

" Sistema dentei‘c:ttz_sr “ric‘l-. e : 750 vu'l.ti.o_s .D.‘G.:
(.(::) N S.is.:tgx;na de_Seﬁal; |

‘Sistema de control autdmatice.del tren y'parada automatica del tren.

(). D_i.'fne_11'5551‘_.6:?1:;_'(1_{::_.;1'?1 \ag_én
Awchos i 2,790 metres
Auura, Z. .: e ;  -: . . o 3, _4.9:5-:.;?“;“’.1-0.5 .
y (c):' : Ca.a.p:z.lcid;;d _de-;.DaSa.jcr(.)sl.eni'_.}:n.}. .\-'.ag;;’).si;: . | | |

Vapén de asientos largos;
G4 sentados . o L o
R iroal 150 pasajeros
(96 de pis ' o
Vagon de asientos cruzados;
60 sentados

- S w .I..Utél.'l_‘iiﬂ pasajeros
CoT0 de pid ‘ C

_12"‘.. ) o




LR - R_cfct‘(r'm.:.ia

]M ra (5(*:_).11()!11_.!?,&11‘ cﬁ'lns gasl.o.g t_lx:‘._.l.OE-i tﬁrai)éjc_:s _de:_.constru('ciéh, .c.ada. .iinea 1..ie].'|e ci\;le.
.a(.lo]ﬂar la @-z;:-it,:_‘ut_:ln.ra de la 1_’.1_r_1c:z'1 sén&isuhlérfénea. clev.‘:.i.d._a',_ o 'terr.ez.}a'l:en .la.”par.te de
'Jm.,- -‘.'t}r.(.:(.]{.}(_l(; ,m-_g,-_(“‘.. 1a .Cimla.rl_.,‘ c:_o.n (;xc_:éz.p.ci(m (lé. su Cu ntro. ._ ;

‘.L..anmn_l_fz.m.u_)s nﬁl'(':.li'_u'qm:., a pe's'z_ir.cl_e .lé_t'_:ﬁ.a,gnflfiéz;.'.'colabc_)r.;aci.éh de las A.utoridai'de's.ﬁé.l S
p_zl’x.s,: no 'pn(:i'lmos _.r_-,.\'_plical'_ lus «,l_eta"]l::é dgl trabajo de l'a.c.qﬁs'frtlcci_éﬁ-,- .in'stalat:.ioz;l_e.s,
il!.ill.ﬁtf_ilz,: uLl.;. ; ni — prc.sén.l.a.n.- 1a é.st_itﬁ.ac_:'i()ix brula' c.lg. los.'-ga.st.gs_ dela’ F:OnStIFFlé_g.iér;', por
cansa de nuest Ld.(_ 'r:)._rl..a_l pd :"fjmn(.zr;(il_;i'.un' el pais.

'Qll._(:.‘.l‘t;H;L;S-_])lf.()i'l'l.(!:tc;‘ a Vcl(s). r..]#l'u ._S.l'ln:ﬂn:ist.réren_l.os 1a -i.ﬁio.r.m'ar.ién de e;.so"é _'ﬂetal.les_"por.

“intermodio de la Embajada del Japdn en Venezuela.

2. 'o_UTi.INE oF "GARACAS_lCIT“Y.
‘The: Clly nf Caracis, bemg 900 m above sea level, 15.'.situa.t'ed'at the_s;c'nﬁ.'tlﬁerri'f.oo.t. of
: Mt .A.\r'ila.whir:_h_faccs the Caribbean-Seé. Itlis the capital OI the Republlc of Vene?uela and the
B (;unL;" .nf Lhc' .pnll‘;xcs, « ull.ure aﬁcl ec.on.c)mxcs of lht— country Althuugh it is an old cny whose :
Inatm‘y can be 1raced b;lck fDllI hundred y.ears, it is now. mékmg rap:d Str:.dcs wnh.the advance '
lnf lhc mdustx jal and. ccom:m!c prcﬁpcrlty of Ll;e coﬁntry ‘aft.er the World War 1I.
Zl : 'A_re?i z;nd_'])o.pulaiio'n‘.
Cazac.a': L‘\tL‘ﬂdb abom 23 }\alometel . from ;_ast té wes‘a and la k110mete15 IrOm north
' L:'i' s.;nulh. h.'me;' an .arLa of 3(:;0 3 5quare k1imnete1 S, Th'e.s“i"fiae:ts'.s'tr_etc"h a,}..'ong thé‘_River Gua'iré'
._-mci i‘lﬁ 11‘113\“.—11 '“ 5 .wlnch flo;\r 1.n Val.ie} Gé:acas, the shape oi the cx-t\' is long from east to west .
g ant] -aht.ut.h un.x nmth .tu S()ll‘ll"l cmly 4. l-\xlometer.s. in: its n:arrow.est part.. |
[iu pn]mlalmn uL LhL uly h'is .bocln an, th-e 111Ct;eaSt_, : \\hll.c it was Only 26.5 ObT in 1936
i i.m.a.ﬁ. 'sn it (i'l%ﬂ.t’ll’..l': of ac entmy \llLI‘Labt,d 10 1 336 -1-64 m 1961 2.15 b]'-lO\‘«n in- Tablc. 3 T[ns .; ;:.
pop:n\r;l. lu.nli_\llt..)\\.’lh, W lhon (1‘15511’10.(1 by th(. chbtrmts of the c1ty | rslc.éna.plcuous .m Petare (easiern
: rltt-.\ ri-:l__] ‘%m r u (nm.i Invustcnt},hl“l Vallc {bouthern) and Ban1ta (b‘out.heasLernl),. whlch are all

environg uf tho L‘.:ily _an(l _a'rg'._de\"eloping':Ls resi_de_nti_a.l districts.

L2 & ; ()ullm(' U! iu\\'n.

le < ny (Onﬁlslb of 1lm olcl tﬂwn wh\ch h"‘LS e\xstecl fm a long lee, a new town wh1ch

=y




Table 3. Population of’ cach area -

POBLACION -

S - SUPERk._‘IC[E
PARROQUIAS Y MUNICIPIOS : - — 5
R S 1961 1950 C1o86 Km?
AREA METROPOLITANA 17896, 464 0| 693,898 | 265,007 | 260,3

_ DEPARTAMENTO LIBERT ADOR N

(Distrito Federal) |

. __P'a..rru:q"uizis-Ufl)elrlﬁs N e
© 7 Ahagracia 41,247 | 33,356 90,787 3,9
- '.(jéllldel;!ria ' :49,411 _3._3._'299_ - a9, 6923 %1._5

Catedral 76,837 | 40,648 | 24109 2,7

L4 Pastora 5,125 | 54,860 27,425 10,9

“San Agustin. 40,162 56,813 17,712 1,1

Sanjosé - _45.5'6'.3'.‘ 25,306 14, 628 | 3,5

San 111in' B _95,‘553_ 74,407 34,859 5,8

Saia Rbéqna_ - 139, 726 | "74-,2% 21,845 G5

Safica Teresa 16,749 | < 9,487 3, 8o L

Sswere 202,990 | 112, 553 10,128 31,5
]"&.l’i’_(‘)(]l.l}{i.s Forancas _ _

. Antimario an, 4';4_6 | cimos 5,247 44,5

Bl Recreo 02T | 55,083 | 14,050 18,1

CUErvale 110,616 | Tas,ate ¢, 188 52,4

Ld Vega 54,'.54_5 L 19, 501 4,033 20,1
DISTRTO SUC:RE_(IESL"qd__o-ﬁii%e_m_dé)',- E . U
O amaga) o 0 45,365 | 6050 | 4,564 61,8

Ghacao. 7T Coedo0a | esmse | asea 21,1
EY Hatillo ("aj S : g,0400 | zzaz ' 4,976 16,0
Leoncio Martinez aaane | 16,03 6,185 21.8

e pgw_.:;. @ i E _ 771,63.'1. 21’,-205___; SLT086 27,4

*(a) Estd incluida solamenie una parte’del Arca Metoropalitana




' ..h.-'J..S _réce_nfly .cl.evelop.é(.l,. ;i.n'ci a .zun_e. to be (ZIIuI\u:J_o]')cr; in future.  The :tJ]fI l__().wn lics ;1: i_il.t.]_:(? west of-
‘the ci_ty. _.cc.-.m,el'.' H.w_- r.a.u.\.v_. 1._0\.(::1_1.(.) the east L;f lhcl old _Ln.wn..- I:;_n.cl. __illw.'ti_:-éﬂ;l.ll. ht‘razf‘-t(.:r_u"a.l'u.l.:S_t_:i.il.ln.\f'c.s.l,_:c r_n. _ B
“districts cons{il:ul.é E‘IIZOHCIE cx;jéc:teti io-.bg "r._h:v(-:ln'pe(.l in_:_fut\n;u.

."1:‘.1)6 :fﬁk.h.bwni_a#ea is :c.ompu.sed. .(-’f Lhe_ gov:e;‘n_.ri‘.m:m. Iu:ffi.c:._(-: slroul: u-nl.c* ring a rmm(l Fl
Sikeﬁcio and ‘lh“(‘! bt.léines':;_.s.tl‘cc..ts' Cf:ni'(:“l'il.‘.g' I-lI.'DL.l..:'l(l._'.f\l\..;..- U.'i.-cla.ﬁdl‘z_i...‘ Nc:-:'{'_' Lo L:h(:.“t:(-;.lﬂpt.J:S.i‘l'l;.: ])L:i.i ],(“]E‘]g
c:f lhc ;__,ovc.rnmom. nfflccs whwh is in El blic_nmr.) '1.})1'1130.(1 of a new &(1\1&‘11’1]11‘{‘1}[ offi¢ (.) strect, cu

:_1s I)c.mg conLcmplated hy Centro Simon Bn)]'i\'a r A C Tlus dlbll‘l(.t p_arl'.o:f.wh.i.c:h li-s _]_'I_UI\V.L_l.]'].(l.U.-l'.
'coh“sl;i‘ucii';)ﬁ,. 1:: cc:rtam io gam.zr.nportdnu_ ab the c1Ly (.r_-m(-r in futuru..a“ﬁ(l thé_. (_J.l..(]-']Cs.\&f.i)l-l:“l]..(.ling.!; .
_'11 Alta}_,racl ahd. Sam.a Ter. 52 .d!bt.]’l(,t"i a.lr.r)um‘l the m:dtowﬁ are a*x]).c.-(llecl tu ;:La.;l Lhu.r tife afr (‘"s.h.
as new bnsmess ert_c-ts afler the 1(_—rlu,'c-lopmvnt of t}m Clty.'.

I.h a'dd.it.ic_m_ Lu.the’_abo've,. _Sabana _Gf'anc.lze' a_:_n_d: _Chéc_ai'to'di'.;i;.r.ic.'l 5 which lie'in i.'he:;' _n;w_.' town -
'é.ﬂd'_éf o .d_.evc_lc.).p.in'g. rapi.d_lgf .:as. :a. p'._i \ot .U.f- "il'l(l])pl ng a Hd'far:nu_s.ém:ul_i.l ) a:re.::g_'r, ._eLt:i'ng L‘i.ﬂge.c.:l:mwil Iy lh:u.
'characier of thL CLLy bul) (,entc..: ..

The rc:.‘:lclenLlal dlstr)ct 15 r,radually c\pandmg_, w1Lh Lh(- pc)pulatmn growth.. In'ésf{}t;!i .
c.nvuons of the (_Lty as Petare, Sucrc. and bl Vélle stand the. housés d[ t'h_é. smali _ing.-c‘)_m.é gr(_‘_n.l]")sn
roof b;; roof \vhllr= ‘the dﬂtmct ;—n-mmd Chac ae whlch is a tesulentxal .aenmn ‘ol high ¢ ia:::: is'-l'izl! .
of blately rcs:ciencos,-_ a.nd Barura is hung_ dt,voh)pe(i as a d\l.'(.lllng portmn nf lh.o m:d(IIJL class
| 'Ihe 1nclubtrla1 zone 19 now 51Luated in Y1Std Achre and L.us Cortxjos de ]_..ourcles. and
a -new 401.10 is l;elng_. dcwc!aped in Inclusu 1a1 La Ya&,uara F;mcl An.txmano whu,h dz.o ‘b(ili.l in Lhc
son_thw_ésifer_n _d'i'st:‘}-i.'(:_t‘ .Ihu'c- .;rt’ nr; la.ll'g,e scﬂu-facim ies, blil.'.:S_ljﬂa.ll.' scg]e .oncs_ of hnnu.: mtlubtry :-' :

typeiare ScatL"e'rc_'cl"mainly-@n the old town..

3. TRAFFIG IN CARACAS.

‘.A']th{:).ﬁ.p,]'\ there .E.'l.!‘.l'] finc_e,*ép'ress.\.vl;.ly:-i (a.'utt.a‘pis't_;\:_s‘) a.ﬁ.d cubic uosbmgﬁ at. pr:in(:iilpz._il...jnm‘.t_li.u.n.s
i tlhc' ¢ :iy | and,.in ac,.lcliti'i'm',".-stro.n.;___r, trl'af[i;:. L‘._{;nll'(.]]. is being (1!11“){“(“,‘{“(?‘, the :n -‘;.1'11;';91.3_1.:1.}_1'11:_ «';lf .Lh}:_ !'(.JEI;;IS_
.al;cl oth(.r 1.1(11'1'10. 1.110.,&5111 es camml. [N 'uch \1]) w:th.the incre a:ama, numb(.a - lff E.ll..l\(')Hi(:ﬁ)'i[t_i..‘i‘,‘_'.l:'ﬁHlil.l'.'lh‘u:.
..i.n the "m.ctr:@..mc lraff_i_c Cong'eé;l'icm.

As fc_u thc- mhan U-a.fflc fac_ll;tws, lhc t-urfagu'.‘.a.i- 'l_inc_-;_ha.s. b‘e‘én al :(at{v 1'_('[1_10‘.'0(]._ .anr}

~ the pl'-e_scn‘t"traffic m'eahs-(:onsi-st _of‘bus'cs :ld\l‘-‘ (lhm'u are lwr: kmcl‘; axis-of an ordinary type




. c;all;ed "L.';brs;‘ énd- taxis of Bxls t_yp_r; ..cz.ﬂleci_ l'Propues.tg' ;:ur.m:ing én .I'egulai;"rou;.:;es of ;ael.:.\'.i.c':e').x '._&hr.l
'px.-i.vzite'_car.s.. s_.\lch a. type '.of transéc:;z;t .fa'éi_li.t‘}gs'as Serviﬁg a.gréai_mimbéf of pass:;ﬁgeré _312;5
: '_not b:eén_ inl.;.rc..)_'duc'er'l' ycL:,:_ and th.e pri\}a!;.g cars are mak.i_n_g the traffic _so'x;nu_uc.h_c.c)_ng.;estéd.' ._t.'hat- Lhey
are g.iivi.rig I‘Ii.é.t;'..';o :v._ai.-io_i.ls PI‘Oblems of the bean t1aff10 '
3.: ! | _NL.er;.b_t'_fr'.(sf %’rxoto::r'cars'. |
The -L{.nder;{e_v'el_ope.d rfm.ean.s of ma:SS ..t.rai.'ls;p.u_'rt __in. C.laral_cas_._ as wall asth_,rlse of .Ll;e_ inc.o':.n:_é A
lovel .c.lue:‘t.o the ;Sr'(;spél-c;ljs. hé_tib_ng.l EC.UI.IO.I’T.)YI aft_:'er theWorld War j_I haveaccelerated _the.:-_rn;'at._r).;-'.i:_i;i—. '
fibh; a te_nc..le':“i.(;y cormon 16 all l.ar“ge: c:it-ies m tﬁ"e.'w.or_lci. , at _n'{'.)r'lé s.s'.qt.ii‘__ck t';e_ﬁﬁp(; '.{Z.i'lé.liil-ihat of olher '
acﬁv‘é'n.céd ‘ci.tié:s.;..:. As_'sho.wr.;_ in."Table..f%, 1n _c,onip:a,r.i,sort.i with the ].JOIIDQI].E..ti:O'Z.'l 'g-r'o.wt.h-i.)y .9_0‘&’; durmg the
Len —_yeair_[;v.afimc'l'-?.jgtivéf;n' .19.4?_ and 1956, : tﬁé:'_n_l..lh.‘lbﬁt. 6_f_'a'i_ito:i~.n'obil‘e’s_"reg:i_s_té _re.d: d1;1.1.'in g t'l;.e.ﬂsa_hj.e:
“ .P.er-if):d.. ih;f.f_:ia'_é“-.edi by 31 3%;. the:.l.a.ttér. fi.gLJ'...r_e:s_ .;'épr.e.s'e.r.lt a '.I‘?J-P.id..'_ﬁ'l.c-..l‘.éf;5_3._ 35 it_i_m..ef.:_' aslargeas
Lhefmmer : ’[.‘_Hus.',-:f_he.'nﬂOEOz;caré mrreabed "s'g gfeatly m 'nut'l:’;.BQr fiiét there \n'?as‘:'i!‘q 195é '.qne..:c.a;‘ L
for :e.,_ver;'-' te.}i_'yigg._is.c;né in 'Cﬁa_rac;s";.“_;t. 15 p'.r'es.u;ﬁ:e_c_i t}'.iat._ .i'n 1965 the r:.it:y'_w_:@l} 'h.a‘...re ZO0,000thorcars s
l::)[ wlnch ]Jr_i'va!;'e: :_cér_S '\'v:izll 1eprcsent .the:' };ig_].'xe.st pel‘cemage The lz_l't.}.rhbé'r':.df p_x.'iiraig.e .c:a..r's .:'01'.': thc :
g :--'_ci.t'y in l..9.5é:l'_cla’..s.si_f‘i._ed:}._}y.: dlstrtc.ts 1s shown .i'n thé__ fo:_ildw'ir.ng. l'isf,' b«,.r .\?’.h:icg.‘;‘-’.% fmdthu nun.-ﬂ.ae.r' c'n'.._
: $u.Ch:'.Cars-:._.i__n__th;a _'éa.'st:gz”rn resldcnt;alsecuonme rwhelmmgly ia:r'g_e_; 'i't__'.me.z_;:r:lé *';.1;;1:'._11.19': t_r.'éffi:c.: 15
_cj'o_nge.s.ted on the r_o:.ﬂ.ds.::bet%weel;l 't'.h.(;-:z.nidl:o:\.\"n. z%md t"h:t_é'_ ‘eais't"e;n. dlstnct

UPépulation . Numbér-of o Population per car:
.{thousand persons) .. - private cars ~ .- . . person/car.

C.i_t:}'."cleng'er c P > --':_"1_51; e o ) lO..26£_>. - e 7

Nouhclnrllstrlct L ._ . 139 : N .‘ ' _.: _ ,“1 1,8“2 - 3 118 .

Nonhwe:teln chbtuct .-: 326 : s - Co ‘6_“,' 904 ‘ - : .: ‘ - "'47..2l :

’SIC..;!IUL.I'I\V_;BST.C.I._'H‘-L{i's;}'ié{ o :.. 125 l N : ) B : '7,6_.57. . ' - Lo ,1:6. 3

* _".Séﬁm};rn‘ gii_s:i,rict < o ._253 S ) . .'_1‘2,'7;'31' - o _ 19.9

E;?i'_st'cr.n'_r.l:ism-uic;- ke L ':'3?6 - ; ".; o 5‘3,67‘7’_. e e -
'.'_I‘u.tl'a] BT R ‘:1.,_33.:9‘“ SR o 103,087 . o 130

Ty 2: | SLrLeL (_;Q]l;:c.liy.ions. o . - |

_Tl‘:e"sf;re.e& of Cara.\cas :uc laid out at rig;ht a'ng-lél.s in t..he .mi"d.tow.n WheIre {jhe.tl.'a'.ffi'.c 15

moé; ‘_iz.i;.xlx‘rm;j.d. .' I-Id\_»"e'ver',. .(:xc'ei)t ."S\;ch main.-st.;'eet.s:'as‘ '.Av.. .Bc;.li\r'a.'r, A\ _._L._'irdanet‘a' aﬁd'A\i‘ .

{}ni;rggl-_siéiad .;.\(.Jli.;lx_: IQ;LKIII"!,‘frO:lﬁ ea's.t“.i‘.'o& _wegl_._a'nld :A\;.'_L’};crzas.A.glx}.'a:das ana‘ Av. jIB_éra]:.t which’ ,ruh .

. fromnorth to south; all streets in the city are from 8 to 10 m wide, which are narrow as

: _;3_ L



~Table 4,  Relation of Passengers and Vehicles

Car _ Populétion - Pass'engérs/Ca_r_

Lé47- S 26,097 | 568,178 |- 218
1948 1 36,076 | 610,458-.'-_'   1.6.'9.

949 | 46,419 | - 656,098 | -14.2

1950 | - 50,021 708,528 | 141

Cagsto| o ezier0 | 733045 | L
Ch9s2 | 66,187 | 788,067 | - 1L
71953:7.;.3'_.*68,900_" B 845;944- e
1954 _'f:. 77,3200 | 906,678 | 1.
Cagss | se0az | o 9r0,269 | 1001
Cdose | 107,736 | 1,080,617 | o,

PN N P RN - R

1957 | 116,619 | 1,167,327 10,

1958 0 | 124,232 -l 1,260,994 | 101

. o (R'efere'nce') Number of hfiotbi'_.._car_s" in 1959

I Private Cars L 90,736

S Taxis .. 12,351 -
Total .. . 103,087

' (I'ini;.e_ti'gafii_lg_‘1'&;_5(_)"1";_-0{ _transjadrt_atidn_ for Caracas).




uo.mp.ar;:.rl wilh the tt'a_f[i.(_: .(1(_'1.15“'.'{:; besides, |.]u.r:y_-a.1_-e not (;-notlgh pl.-ovider! _w:i.th r:ar“par_'ki.n.g plaécsr
<_$11L_5'ir:1e the _511'-_1:.91. .' | |
!lu l’(él.l.uwi:ug a re the ar_lﬁ(-.rial‘ %-(_»ar_l_s leadiq.g" _froff_i_ the 'city_'c‘:ent,e'l; '_.to_'.the'enﬁviro.n's:_'. '
le'.rti.)wosl..w:.a. v R 'Av.'_:Sl.lc.rc'._ . |
.“);(Jllﬂl\‘.;'i;.‘Sl\\.’ﬂ.l‘tiS o . Av Sa..n' Marti'n_. |
Soulhwﬁ_rcié . = ' {1} :A\f:._FL:IICL"/;&S.A_I:;Thadi}_S - Av ..Nimva__.Gt.-'a:'lada_":-_' Auiﬁoy.nis't;li. .
o) iji_liu ' |
(2) Au .Ba:.‘i.ail ‘.—.Al',;.".Pée.')‘. ’
; I?'j..f'n;én‘_.vn rr‘l.s..' o } : 4 : "(_1}: Av B.t.J];i\'.i;..l‘ —'.Au.topis_t..a Est(. .
| . (2) Av. U:{i.‘v.ersid.écl Av Colbn «:iAv';":f-‘xl)ra“na.r‘n
- .]_x‘:l.l.l.(;‘(.)i'n - A F_r_aﬁc.i:s.}c.o. de Mir_e.u_ula‘ : o
.(_3_)‘ Av :.ili-d.ane'tje.t'—. Ay}_;-.'l;;.:,ﬁclrc 'Ef'eil'o;
,'[‘i.u:.- (:l"'.m:r‘m:'t u:i-'isti.c‘s_.a;f:ille al.).ovc: a__ch:r_'i_:ail_. rt;‘:a_;c'ls njé:y .l'_).c.z'.'.sunﬁzﬁa.riz_c::d' as folio_wé:_
Sy ’[‘.;w 'n{id!.mwn‘ s.l'.l:-_'e,x'.(;.t's-,_' as men}ijit_;»né.d ab_ove',: h'av.e" not en'_o;:t"gh.C.a‘p.ac.iltyi.-t_o;c:leal wi.t'h:
2 he 1.1-':11'[5‘93'\.4.:'].11.:11.(' concent ;;.a_Llir";g.{-_fl.'r.m.a_ail Cli.x-e'c;'.i;“JUS_ of the. .c.i_ty. |
(?_) o ’["_im arlcrtal ;_g.ajd's p:z;ss.i‘ﬁg._'{..hr:m‘:gh the (::.i‘;y .t.:.e"me.r ai‘e: no.t;;a(.i_équafé,. a,_nd,'. par.tic‘:.u‘- :
' larly lh.o. -'.v.;_\.st'__s i.l(..: .:of..t:h'e -'C_(#mt.r.y C‘lubx-_a'l._l'.c-nvs.' l)rﬂ}‘r. o'ri.e.'th.roug'h r‘c.>a'cl. to r;m_fx.-.or'ﬁ.' é:.as't'_.to west m
' -‘i'Piln.. uIHu la 1"?,1: t i'a'ﬂ;;i:(.:_'1:.r.'o.}un)(: _-})éig}\_'cép'1.2.1';3-15).1'(11'6.\‘.';*1 .z.tnd the'=r'e."sidéntia1 éect.io.h.‘in_th‘e' east
. i (3) e .:. Thomdrtenalroads a;e lﬁé'lc):r:ly.‘c:__o.nn_(.e.ct‘e'd:wit.l.; each o.the.r-,‘ at the sa_me: tif;xé,
i.fl_kf.fé'!l‘lg i.n:li_y}i.ri C().!.ﬁ:-jl.n.l.lill_}.' aind..n.la'n.y lc)f'lh.e'm: a:e_ .k_)_'a_idl.y.ai*.rangéc] wi_ih' c')the'.i' t)_l"di'nar_.y r.lo.a.ds. :
S Spmaof 16\&: h;ll‘s are i::lzgsc_.to the .m_id't'o'\_x.'_ﬁ,. '\:vl:'Lich:_m.ékés. it__-diffiéult_ tor a.;réhgé.
: _'i;y}ij)asﬁu 5 ‘r.“n.u.n(.l 1.[1le o -it y. c.g: n(_@a'.l":._. o |
A3 Eﬁ._lity.s_l-x11".§ilu_:itio{{of htlcet }ra.f'fict, .

S With fhe. it.\_c:.:‘tla:‘a;té-_ii.n'{.:h_(‘. 'IIm'm_.\].)'er ofmotolca:s ti.lfa"t:l?affii; jamlé.f the city is g;,'roi'\'f.i_n.‘g n}(:J'rt?
(—l:l‘l(‘l-l?]f‘)l‘l" i I'1ll‘-;1._145.i.l;.'i_t‘.'(.i .;‘\'.(." 13 yoear; :'it:' is eSII]‘)(!C.la]l_-y_ c_iot‘\s'ipicﬁpus in'the l'l‘!i.dt.O\V]'.l \\’hi.efcé_.tll'lg. tr_affic_
.._.:'is."-_U.ni'.(;l:.\.f: 1."&[ g:s'd Fr'u.m. .3:.H diru.;:_:t :t.()l.l""l...‘s','.'.E.i.l'l(]_Q:IS(.).QH?_ t.hc 1"(_)ad.ﬂ CS)x.i.:a.écli'ng Lh'.é.. .c.;i.y' .‘.ce.nt‘fzr. and: l‘_‘h.e.'.resi.- o
(_l_ul‘:..1 al ‘m-(:_.tit_.ml i n. thi east., |
'_...--'I‘c)_'.i..l.ilga:sl 1';'11.:9-.. .1;110" :!.v:'l'é;_l"t.lidn'_of the registei‘ed n1111ﬁb_e1" of n_.mlto'rc:_arls té the' traffic v'o'lm".he

Cooal the imdibe-cirs entering and feaving the city centery - -

e I'é_j-.— -



_ “Traffic volume of motorcars . - .N_ur.nb.e'r of registci;ecl'
Year . R entering and leaving the city center: ' _ maturcars:
’ : ) : (.numlmr of cars per_'day) ' o . e
g o T igee0 I 36,076
__'&955 L e e 257,200 T B S 9s,002 -
;l‘hig_ n_u.-.'am_i thai.-u_n Lhé._ '.a.\}e.rag.é 35 651'5 ..I.iér'_d_a.y; ca_i‘ 'a;}éfe' com_.in‘g.in aml out -_of the J
.'ihi'(.lmw_'n. ' :_'i'"‘igur_c t shcw;"s_. the .ti-an.éiti'x.m‘ of ifm' Lrai'fm :de.n:sity of t'h_.e -.c'eirs éﬁtérihé at;d l'eévv.'mg 3
) l:i)ca (-.i‘..\;_l(.:(.-ﬁ.l‘.r.:1‘:’.'}111'(_1' Fi)_'cla."s.si.[).r it by ([iéll-:ictéa, the .éaster_n. _di.s_tr._ic':t; i‘éplf.es'gzlts. '47%,_ n.o_z;th'\t.xeste_r.n.
v_:l.Z(J:";._,.' H_;.:}l.lih.'\.';"(s'!.slr.:rl‘l Klt.i% .:.md S.Qttt.l'ier:r.! 15% zes]-)ecl:velym _.195_9.._' -Agéin, acc’ofdiné, 1o L;he 'fig.u_r:e_'.s'_: .‘
: '..c.Jf:_l.'_.‘Jf')H. 1*1(3‘1’(‘:1&1-101‘_1 _of .Lhc Lraff_ic d.s;:;n.s.'it_yi -:.of t‘;-lé _c_a'r%.td'w_.'.a.rds't'he 'cit.y-.éet.lt.ex."t'é the road capac:ty,
ZII':\\,;h.Q“l_\ ‘(.;:I'as_;.ifiq(l b.\,lr _se_citi.o_'ns fer. ' . ' o
o : _ P;oac.l.ca].)q.city . _Tf.éffi'c; volu;-he t.'&J\V.ELII‘tIS'_ Béianc’je {(Nurmber of
o USections. . o (Number of cars city center {number of ... ° cars per hour).
: . : . pér hour). .'; __..czirs pgr..hour) ’ . : o
.'L;ﬁ;liélif'_-'.-_ _ “ __.’:"6,'80.0'. R o Eses R ‘__-_'-1','768 -
! ‘i.\.f.u.r{h-wi;s:i‘ SR 2,890 T 30390 - L s0n
. . _Sl.lll.tl{\\."(.'%t' s _'...2.,.600 - ._ ’ : : 3, 300 o el ?GG :
SSeah ..o 2,000 s s
AR 11115: 1';;__!:3“(.:"‘.‘.1.(5s':.t}".\"ul;'s;l{grt'.a\:ge.' of _r;na'_ql.ﬁ'ap'aﬁitgr 1n a!i .d'i.re_c.:.t.'ions, _'.whi.ch is the c.al'u-‘s_.e of
: \“};e 11'raj'_i;i¢-__.ir;'1.)1;: npjfu 1'15&_3:11 and _tc;l _t_lx_e_(_aa:_st__;- the: r(;:a.id capac;ty b"eiln'g ,'tllxe. leé's; .i'n t‘his_ éalée, . t”a'lge__-.'s;
_.i:!_l.tl.t"(,' Llj:ﬂ_} 2 nll.u.?u;-. in ru'-“-h hours. '\v::]."u:ile ta_.'k.ing less -Fbé.‘n.a“:qrtiar.t.er _of. an':hoi‘:;rz_ W‘!.le_ﬂ 'lth'e U'?i-ffi.‘c-l
\:‘.Ul‘tll‘ll;.‘ 15 l(L- 51 h.u_%i (hg s pg.:c';'a:l",e'.\:i.J'l'e bswaysale c om.pl;-.tfely.. ﬁa r;]y;ﬁe_c_j for é. ti:n.*je .and. .’L.he'n."
iu'm:ﬂ;‘» is_;.'._:.nz;}.a;:lz sl.b'_llﬁ']t‘. ' | |
:In'ac'_l(lil_i'un \_.(:"_Hm. z‘lb‘ovc;—'.s.e_ti.c_l._:defic_i.e_ricy. in -'thé iiqai:d 'cap.aci'ty, the ba'dl_ é;'.ra;igél.n.e nt ar'lc.l
poor 'ml"p I L:;I‘{;f'tl'li"‘(:‘l‘i.(')JI)V.KIJ:.[ \a r ;0115 'Sii":e{-!l-s‘ E'Ll;‘c.'c'a_t'_l.t.s_in.g 1 1‘a.fi"_'1§ ;i.lanl__: c_\'fér);\?hu.r.‘..é_ in the. L:.:rba.n .St_l.‘_‘eetf‘:‘;
E :'_fsix.-ilit} r.nmr(-..', A _].n"ij g:u 1\\_.11_1:11._3;.-'1"..9( ..u:.alr_'s']')::i,t'ki.:ig'.n.n'ii.z._c; ﬁ}i_dtéwu .sl.lrrg.ets tog.'etﬁe.r_ '\‘.v.it.‘h .'Ié}'oPugésto‘
g 1.1.'.\:; kir_]é':: 't-‘p'i.l.m r‘y‘b‘!‘_l.‘)“[)r; fli.1}':ll;jt?il‘ pi&SSe_ﬂéé !fs._..l‘eﬁd(lll‘ lhe _L'_réiffic.all' tlixe _:_1;10_rg:.i'ncon.veni.é nt.‘._ o

Although stroay tralfic .c(")n_t:l"o_l. is .'bcing_ enforced lhfotighbm {he éity,__t_hb iﬁ_suffi_cicnt X

Capacity of the parking places owside the road makes’ it inevitable to allow parking on both sides . .=
‘o.f;i Wo narrow streets, except the main streets, which imiturn reduces much of their traffic

Ceapacity, “resulting in'lhe major cause of tralfic paralysis.:

ey
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4. FUTURE SITUATION OF URBAN TRAFFIC' AND MEASURES TO BE TAKEN.

. The _Iatc.st inf!%rma[.‘ion aboul the _\_n.'ban t.'r;_.;ffi(: has n'r,ﬂ.'_bt_u'en.‘ma_d.u. avail;{lﬂ_e_yt:!.',_ and .;he
Goverr_;ﬂ'tcnt_ _h.a.s rece;ntl'jr arranged to ma.p c.m!a new“traffic' pz-b},rram .l_;_),? r;)e_ans "uf: usrab_l.ishi.ng .i h_.(_.&
‘Oficina q!eljfl'.alws.i;ofté.(o. M T.')..whi'c.h ;\vill__, on Lh.c—: hasis of..?rogra:1:a'. Téntativo pal‘é_ Iés_!.udir_)',._ .
..pe.rf.o.r'.n._a' i:j\;_esti;.;é'ti:oﬁs a_1.1d 6b£ain.data_ cor_lc_erﬁi.ng .L'he.: t.i-.a{fi:c. c.i_uest'io'n'. : _.Cons_cqn.u;.m__ly, ,_l.l.le"r;:._m_'é..é -
na way f.Qr_.tl.'lcr ;sul'Véy team _hut‘.u.) rcfe.r t,or’.An.n.e'xec.i b.(J_cilunans:_tr:J Lhe '-]-.'"rafl"ic:_.'l.r\\:f_i.:_st.ij;{at1'.0.n .Rup.or‘.t-’
B .publis}%ed. m 1‘559 as .thé: sblé %?nfhctié .s'(;u 1-:::(—:' m_.zg_te;':i'ﬁl '\.’\Fl’.ﬂl(‘:]"l l.\z_lcl‘b:een.w-'l..épt by..:O..:_M.-T._an'c:[ re<
: '-c‘cim'.h_mn'cled.to Lhc L..c.a;m by 'i)r.' L. Ay:py;x_'\.lia, 'Ché.h;n.n.an of OMT Ir.l."c.zst'.imz'it.i_r.t'g;the'1?upé‘11t_ia1 :
Carban t‘r'.'aff.ié ‘and (.:_ops'id.(.a.ri.ng the. f‘meé'sdr.eé; Lo_'cl_e-'.ai':_'\.-.riih. it the ._Léa’m c%(:c_irl.e.d..t'o '.aita_(':h- i_l"'n';')‘cn.‘_l‘a.n.c_el :
L'o th'e. .a;l)b\}é daté. . c
4,00 Estimate. 6._E.'L:'r'a.ffic. voiur'n_é_._'
| | ;_’.I:‘.h:'e:_‘Anﬁex'ec.} 'Doc_u_x'n_c;ﬁts to thf, Traffid I‘nve.:_;'ti.gétic;n R_ep.r.ari"_'buk;li's]u:_.cl.i;'n 195.‘.):1{&5 ﬁla"d'(_; .
: __t_ime_estin{'aié'_qf_ the ";La‘rfic_d;e_hsizty' in:.l-"iié(.)woﬁ. the basis. of the mLy are%.'__divided”, as shown in Fig:
o '.2’- iﬁt.o' .3_4..425:_'e(::_'ti9.n.s,. _ﬁéch’ of :whi.c].i c;_ont_a_i'n_i.ng a. éeir’téiﬁ.:intii.:'.ipa_led,pop.ula.tio:n,_ Lé.king, ‘at: the same -
': ti::ﬁe, the _:é.h.a.ra_(':t.e;i__'st.ic_s' an'd. .:l.'and. ut.i'.:l.i'z:'ing ];1‘0?;%8;1‘115 ;;)f -e'ac_;.h. éecti'oﬁ___ii".nt; q‘(;n.s 1dcratmn, :ahd-
cg':;m.b.in'ing.-‘ilneﬁj-\;{it..ll_t'he (.:‘?{.liﬁlj.ng 'da.t_é.t‘by:-the a)ﬁ;':;.li_cati.csﬁ of the léw oi'..gra%;'ita{i'(,-n.": l'L_‘hélPl-é'..
h .l'edtzisit-s'.t'é the -a'bovc. es_ijiz.w.?at.e- a;-e-e_h.g.ﬁa.f:;;‘.ated .a.'s_- fo'll'ow_s;. : |
PQpKII.il‘a_t"io.n:'.('p.e.f,&%éns“).' s _1'\,'__34'9;'090_ © e 2,585,000
Numbe1 Ofn*lotoxcars R | | .
_Pri'xﬁ:t&c:a_rs' . 3:_ S " '-__<}0,?_36_ S ::'_7}'7",000'__ ;
‘ Commercmlgaxq : : : 1 Z',‘.’;Sl ) _' ' .. . L _8.,'-.61..7 .
o .;\I\'_n_%m.l')cr'_oi'. uips ]5%:1"!1&25_(1 é[.p6p1115}£.i011'.j. S | -
' ...Nu.t.ﬁhv..r" of ])ﬂb s'u.nge s 1301 .Cé.l' {pe ;-tq't:'n's /‘czi'r..)_ . | |
'C?”w};e"-dal:C:‘al""s: | : S ."?'".U_'-_ L ‘17'5.
| i\.l:_u.rhb.e L of '.triips-_ ]3.(.!].:“ car (L11p ,’.(ia ~,"r.;_

. Cun:\mc_r'-cijal cél"s:_"_.. . B L : 160 T ' 20 0
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1959 ‘1936 
Tral’.[.ic:'\.'«AJ.h.l'r;w‘i.n i:u:.-i'i.nu:_-ss '/‘f'in'u.s (ﬂ'ip/da,.y'). . . - 33‘3 o .- | | ‘ 550
Trafflic voll.unc irr in;]nstria ’/.(JHE"‘ (lnp;’clay) o : .. 200 | ' .. _ | _2.51_)
l. th (sllmdlvri L;dfl’u v.r)lum( of persons anrl cars in Lhc whole clty in the ygz;rs of 1959 :

V:ln_cl 1‘)8() ha\,;u' been c'()_untud fullhws:

; Mov_m.nenl..-:.)1"'})7(*,1*.5'0{'@ . S e -
: . 1r1p/]19ctarc R L R trip/hectaré . _
Privale cars: ©TBST, 455 o . 44 '5"0. ] ~2,033, 3.00 o . 55 _"’u
unsfes. _  i 'f: 670,500 _’::  - s 1111307,1jé1'. .: ."_35:;
nﬁnai'." _f .   §,§37;62y:__._ | 1".106' "j.:-,4,558;982. SR _iob
‘ Miwum‘:‘-l‘:a!- of car-; | : o
'_'P}iQau:c5r§ [- _L 3680 b2 '. i,809,500'_  :  s
Taxis - .'1. .‘1r97;515'.-‘f-” .21 | o | '-172,340‘ SN
:.Bus}cs. ‘f .::.‘ 85, 065 o -f._'.' F R IVf S 349;736'  E j'..i‘;s'
otal L ; DTS 361  ”-. ' }oo S 72,331,576 roo
The municipal aulhomhcs as well as the G.ov.(,rnme.nt have alrcacly rr;apped out ; prOJect '
' ul' _new cunstruc*uo.n ‘L.T.ld ungl)rovemant of toads., and tiis .e*{ptu.ted that a series of constructmﬁ
w(n.k w l“ h-ave hcen compl.eted i)y 1‘).80.. How.cver, _.Lven aftel thé (..DIT!plEthl'l of the buxlchng
w(.)rk lll‘i(i[‘ l‘ Hul pl esent “})TOgl am LhL tz.affu, Volume ar151ng out of. the e111érmg and léé.vmg t}.xe
apltal \\'111 am?mnt to ‘)OO 000 cars'a lclayl. It follows tha;t ‘J..l"l.S].'.)lte of the’ mcreased foad
et apad n.y,. .fn Hlmwn i Hu; 11%!’1)(,,10\\), trafflc \Vlu bt.come by far he;uner an.d, e\cept .t.hat in tha. i
nt:.r:I1\\.'-;:Is_.t\::":1_. .sucla(m : LOII\‘I])IP1L1)’ ;)qua..l.y‘se‘d spomall.v.m the sr.1 eets ir o.n'.j the eastern res:denual
8 giL;tL'iU_n ‘.l_.ul.l‘hlt'.' .!\jl.i._.(.lll;\\f nc .l
: ' EAR T ('i].l'l'i.c: V(!_lll'.[‘l.‘l;z .m'wa_ré.s : o _Ri)éé"c.:é].ﬁéci.t}f (NL.m.ﬂlJe.l_" B.;';lanc..e.'(.I\.hin;bel_':
Seations: S eenter (numberof ca‘t".s:' ol c_a:rs'per hour) =~ - - oflcars per
i ' per hour} Lo e B [ I R : hour) o
: :-N().l.‘._ih.\m“%“l 13.,'] i | ;.-.3‘ 8-1. ] SRR ._ . | .. 5|2%0 . ) -._+_ 'l."‘4'39
';Sﬁhihw?sféyﬁt}. S  f.1 9;724;':_' _ . :.;'_ '.i2 36{Q00T ' - ':1 _ .___-37724_'
 §;;“#5“{: '.' j_;;.=l _;:'gjhél fl_ :.:  .   T.4:606 : .  .{:.=‘.“  l“j?’04l 

' .Eashzrn-.f.: :“’_-:l.-‘72 o .. _ . 13'450 - L E S .:_2‘:2"'722.



4.2 Mea#_ill'u's to.dc';.ﬂ_ with u.rban‘ traffic.

‘The estimat:e of 't.]ie. traffic demand, which h;ts _l.Jcen'sLaté}l. abn.w—':, will h.;‘i\.zé:to be 'n'a_lu.ral.ly o
re:\_r_iséd whe.x.'l.mzw da.‘ta-conccrn;mg traffic have been mar..]c:ava'iiablcz. anel wayé and mz-',fans of r..i.ca.l.i ng
wiLh'ur_ban traffic have been csLéb]ishec!... Hn.weyer'-.._ in view of Liw possible de\'u.!dp.n.}elit of Cara:r:z;.s .

due to the prosperity_(ﬁf_V_enezuela—it- will not be long before the Lraf[ic\;_o_lﬁn*nc of__L]ic cityis doubled:

In our dlpin.io_n';'.ther.efore‘- it wo.'uld be. necessary to ta.k._e'-t.zi'gem ﬁ)eas_ul.'_.c's _i“n: O;gl.e:f t'(;l cl'(_aél \\fiL_h the
_traf[ic.'dema.n:f; _arou.nc! the sub'-cie_nter'_as well-as the 'c:é-ﬂéf of the _(:i'::Y'.,.. a_;spcc:iai]y_that'uf t_lu.;-"r'ua‘cl.. o
co'naiecfing t]uc._.'éas.'térr't. réf‘;i.(lent.ia.l..“Section.\vi?.il Iihle...lﬂid.towg.{. S\u‘,h-w#ys..a.n.c]. l'ncéin_s s]im-.l_(l [il-'sL_]\,":'l

: _.he: | |

.'(1): o fII‘O're_c‘.o.‘nditi_(_m.Lhe_.sect.:i()n. ;.‘_r\;'herej!.r_a.ffic is ‘sta;z_:,lm_n.t_:(.luc !._u' th_u_p‘.oc;r_..L:r.n.ineé;rtioﬁ'ané_l :
cléfectivé é..rrainge.nm'n‘t- of the_"s‘gl.-é_.cts by _me._a'ﬁs‘ rev:i.r:\'ving the _ct')ndii,’io_n.:% nf ihe e.\.:i:sting streels,’
(2). : o To .pro_h_ib.it ..thé‘ péf!éin_g pf car_s. iﬁ'the s_t_ré'e.t in éug’h c.01lgc.:s;éc]..])iaces"é's ‘the

.cé.ntér.-, ..sn.lb;-c'ei.'lt'_era :s_f_'tl.ic'c_it'y.b't,'r..mc:ans Of.(:t.DII_‘l.S'l'.I'-ll...(ilirlg pa-r.].(_ing plé\ce.s. outé.ide:-t']':e .r_o_r—.{d.-

(3) :-T_.o'p'ro_l"_ho:t:g:'the;f.at:ioﬁali'zation a;.{d ef'fici.ehcy.-oflira:‘ffi"“(': Ey means of r'éx}iewing.thé

';.'._r_éys.‘-of tr.a;ff_iﬂc cﬁntrol_.

.(4}. . To give pr'_iorrity_l-to the Cénstrﬁétib_n \\ork u'f.t.h.(.z. slgection.whcrc'tl;c traffic 'ish.eéwy

‘when pros._ect.uting th.e al_r.'c.:a'_dy'e.'sta.b.lish;z:d road _bl_:il.c.ling' 'bl'ﬂgl'am,'..an';i, at.tl.m' s-an'u.;_ :t';ime-’ to
constluctquch by-pas sjes as g_lo';_o‘gnd the c;it:_\,.r cl:e.nt:.e'r. B

The_s’e’ ‘;1'?:6:;1_5(1:1'.6&‘5 au_ allconsmered urgcnt]y Hé_e.l_c.!éc.l,_. _ijut, at .tihc; éa:n{e f':r'ﬁ:‘e_,' the _f.ol_io\..:r_.'ring .

: stepé in 'cc_)_n,ﬁecﬂ‘t.iéu thh tlu’e:‘u'sg1 :4(_)'1’ ‘L_L_-affic'f_a'cil.i.ties‘ .\;J:O.llld I)L lg.[sd'n.:e.ff'éésary‘.'m_ o_xlclér.tfo .ma'ke'. '
effectlveand efflcmmusc ofthe 1_}'_:.1.1itc_3_d nu!__l.abzgl..' o.fl.£.i1§..gxlisting-_ '1-('3a_d‘s':__

'-(. l_) . . To és.*gak:._li.s_]f;:a__ (1;:lii.:;si.L;:" T)I.Iié.-i'ra‘l.*@})jért:_ &‘;;\_,r'si,:;.:_lln :léy'sl‘.ﬁ'e_ans of i_nL:cgratii'_.[g::a.ls' &w_ll as
!.i_Ci{li_C_le.lti‘ng thg». .s.:'\\fat"li*n.i'ﬁé'-lj'u's cn{(_rplgsee;, :_r.e'.;)}g..'-:.i_r.]:ij/.'i.:@,'Ll.u:_ bu‘a 1-.6_11_1;65 aﬁri l't._.‘ll.’l)de}?"nli z:ing: ‘s_ls \(_fell... .

' a‘v :-;j,;{.pnalij.r,i.ng:_t].u.a: f'a_é:.ilifi;zs.‘.al_{;l ..b'.:us.i:.més;_} n.wahé.gc]_r..)e_nt;

B (2__): S To reaku.e the gr.a.dl.l&.'_l'i.!.'.!:-:d.uc-:.t'_;.on.‘i!‘;:.nil_l.ﬁ.l.).élz‘ of 1'P1l6_fpu_ésto‘. by h.1é.a‘f1"s ..()_f..ir.{ﬁa_o_si.ﬁg

_ r't_z:51-;1°;.i.c:1.i.m‘1's'5_._c.)n. Lh.u. _L.raf.fic_:of ".Pi.'op"l'l_q'é_.tc.i' anrl atlhc Hdme att 1'a¢t._i1.1.g L:h.c'? pa.sgé'ngcrs ‘t.‘o_:_l‘.)u.:'s'g:.s
_: .L];roﬁgh '.L.lu:‘ im.p rq\..r'a.»:n;c;l.it: of .b'u.s'-tkl.'_an_'s].-)_o1-l_: 3 y;fstc'n_ﬁ.'. |

(:3). To daaw .tl_;t_e' N 5::-} 15 of p._x.'i\.lf_af.c_;m_"s_-:;. L‘{IJ hu‘s’vbas far as }505:5_ib1L%., :as.'_in ti?‘t@-&I 'éésl;.. .u.l'
mi-ﬁ}nie .s_t'c_;_'. p.a__s_si:ngéi-'s.‘.-_ )
: . }-Iloi.\."cvu‘r",._ll.l*.xei_"l:‘. lsa 11m11 in the _C.o'tlstl_fti(_:l:i:__c;n- of r'oa.ds-‘.-Lrj 'rlg_élz_\;' iﬂ\_ L:hp. aver 'énc.r.g:'a si:'ng'

“motorcar traffic, as is demonstrated’by the examples’in other large cities; indecd,’ mere road

e g~



construction would be impossible Lo meet the potential traflic demand.  Even in the case of

.t:.Sla:'I)H.::il.\il“l.}.’. w'il_.l% .Sl.l(‘.ttt:!-?&.; hns l'c:.'min'i mjfl other Ifac_llil.ie's. i'njcluding:thé:rm:ws f.(.:)l' 1h¢ir féicrl.u'éiv'é
ase there is naturally a li.mi: in lht:.__(:_n'[ax-gcn'\en( _of bus scrvice, as thc, 1_1;11'{. 't_r_aﬁs'po._r'i, capa._c.i.ty'it.:
Hi‘!'if"l}].
I lb of conrse ‘m_clié])éﬁsahiii as a f\:turr":":.ne'a's't.li;e__zt.o_ .e;(peclit_:e.-th(—\ il.npr'p.\.zl_e::_iﬁe.nt.of._."L‘_.he_-:
L.!.‘\"!Hl.jl.n_!._'. rna_rls‘:.;n‘s: w.u!l as l',:hC:COI'IS“.l'.ll..CF:l(ll‘l (.')f mu. O_'.ne.s in :a':c.c'iﬁ_)rclan:cé'ivit}in the .e'f_ét;ablis.ﬁ:e('l'.pf'qg:r_am'-
._h.) :hdlw ith Uner lra'll'fiut_:r.lu.:nz_u.ul - but. it.'-is:.alsc‘) 1_1.'1‘51,;1;;&1.3_( l;lll?l;,":d('!fi‘l.(.) con'.strli:c:t. ra.pi(.]_' ttansn fééiliticeé
of _m'és..t.i '_11_"2111;5_‘;){).1‘.1.' \’v'l.l.](I.h .(‘.(_JIII‘IOL make .!,1"9'30 of the '_ro'é('l_.sml*.f:ac-e f.or Lhé .purpos'e of'.givi_n.g -r‘e.'ii-e.{. to
lh(-_. gn_ngl;slil.m. a r.1.:'l 'i)]-'i_p'ging_r‘ n]_).(.,)uL Ithu' s.:n-1.(')'o'Lh”neS:.s_ r).f"zst':r_eét .f,r;'gi;fi.c. It is .(_;.o.n.é'idert-_zd neces Sa_r_y.,- .
N L-.(.ui.f_(_."l-ing aroutd li}é_ above. said i:dez_i ."_. 10 esm.bl'i:sl.u Eo'r'g;‘_lhic".'_t rafiic ‘FDl{t.éS. in thc“a_..'cit;'bas,ed: on th(_
f.nlh...::w'i.np_ '1]71-:1 H.l[-g-(,:si o
(1), The 1';’,L[.)_irii._1:1"atjs.i.t fa_ciii'mzs showld, as t'l-l_e.:'nl.lgle.u“s of he t.r'a.nsport_ 'faciliti-és. for.
.1.}1(3 (_-,(m ral ])_E‘ll)‘l;lf.; c:n:;._sfit.i.l'z.ztl _(-,.a"n.et.wo;.k of B.I."t.lﬂ:lf.i.a].'.!'f..;ad...‘j..vlﬂ_ih city i n.order to.‘pez.-fo;“m .raplr.l
Cani _1-1.1“;.15_5...( ra 1.'15.1):":._1-1.‘ :._)_[ :iig_pas'senggr'; tra\?el.ulli:1g-a_ c'.o'm._p_arati-\.fely; IQ_Ir.;Ig'(.]istanc:(_é.'
| (2) '  The b\.is _lé.liogl'd rers;i.;__r,n: its pos_{_a._s_:a .n}iajét-"m_eans_ of ﬁ_;-ban.-t_ria.n;poft.in faa..:o'.l."of
1 I.t_e_{ ;-lg.l.pir_i 11-;117551 L’J[]]lllt“i :an“cl.tza_x.l.(u' ..speciél_:i:'}{a'x.-.g'é:_c)i'1h<-',-__ l.o_c.al t‘r.an.:';'po'f‘t _of' 'sho"_i_-t.. d.i_sta_‘nc_":é \"v.h'ég-'e
. _'thn_; ‘_‘a_])i..'(.l "Lr'a._nsii._fﬁ_ﬂ'..i.l_'s{_i.ééi arc @tn.a\:za.ilablc...;" .
" '(3)'.'...."-- ‘Each of: the abov l wo means of tranqport sho;zld cbtabhsh itd own f1eld of busmess
and .. in c.lg:.__;;_(- cU.()]‘).cirat-i'o;n‘ wnh ..ce'ac_h ﬁ.‘_d_l_'er.. p.]:'_u.S._E'C.\;t.(‘i a rea_s cm_ga_blg arid .efficie;.lt tx"c-:éns[:.;c»rt.b'usinelss..
(l) ' .[l; u'z‘ztlu.l.jgt_u (.i:raw .é.'.s;'l'l.h';l.l'ly' p:—'{'ssg_n.g:e.fs. é{s".poésibi.c?_ \\a\;hq llti_liée'pr.iva'te‘-sz‘_ar:s of.-CO_r_n-
m_a;rc.ia[' cars (IL..i_b re .nf_u_éi .p%‘;)IE)Ll(.Eg:t-O.} .L.o: therapid ﬁ'a'lésiit fa(l]]tJLb’ _sLa‘L.io.ns m Lhe 6;1;\;1'1'0114:5. of the
:;:'il.‘y H.hi_ll:l](ll_ _l).L"t-!ql'li.].)}):l:.:_(i. \Q;.ii..lf'l).a r_ki.:x;g-‘:}l):llac.os._\v'lﬁcl'l..w'illl pnmldeihe pés__‘_-‘;enger's \_'\'itl'n_cd.m'en.iet_lce

nstranslier]

5. RAPID TRANSIT FAGILITIES OF TRANSPORT.

Ad wé have stated above, 1he City of Caracas cannot depend on motorcars alone as a =
'mva ns c;l‘ 1. -nhspt.nﬁ .in' order -tt'J (lt:a.l '\'_\'.'s\.h its 'p"reset_ll':‘trafﬁc 'Situati'on. but it'is an urgqr:t ﬂ(*-CESSit}’ .
',fm TR ¢ unatrmt a rnptd lr'm:,zl mvnn: of t:anbpurt in \,l(.‘\\’ of its antlupated development

Cie m-r—liiy S}wdkm;,. lwn tH)cb of r'lpul tr'msn fauhtl s are Concewabl Enr urban MAasE: tranbpor ;

e pge




an ﬂv(tl.:fheatl .r‘ailw'gyr__aml.a.n un:dér_gf'mm'd railway. All_hrh.zg.h :,hg. cmﬁn rm-ﬁtif.:h cost of the f.(u"l.nu.l' _.

-'1'_5 le;.'i:J"than t].mt.uf i.h.e.l"-.;tl_l(‘r,' the f.ﬂ_l'n.m r, when ;:n_nfsi;i"t:t.c?:t.cr_l _.:-111.;1.1;1 the roz{él ,I‘: a_nmu'l(r-éi i\'_it.[;
_suc'h_pr.ohlc.ms as the di'l’fi'cnlL.y'of 'e;.cqil.i'r_ing n.(_-e_-(-.:gé;'ér_y_ 'Ia.n;-i..{l')i- r'i:w: l'.?li.i;\’.‘—ly- in;thz!‘ ustzgéjlfsﬁ.r:.c.l.
town, :incciﬁ_venie_ng"(—: ca'u..e_:c.(.i_hy the C():r.l_S!.'a.-{u:['i{in.‘J .\\’(;;‘l_( 10 .t.h_.z_; .éll'}_;f.tz;~..\ “.af("j.r;_: ancl .f](:.‘.f.”.(.‘.l.l-:.l_l.:?t1l_"fgf‘

' 1}1;: ap.p_uaran_.u'e r)f the 1?0“’1.1... ""I‘l1L;1'é[;_3:;-u;__ n_\u-' ;)1-&:})1)5‘51'1ion_.i_s"'tn ‘.‘(il115'$!‘1_1uzt. .;,. '1'-;'1},'{(1 t_r;insil 5.a'1il:.\.~;| y'_ .‘

' in_\\rh_ich are prop_é rly c_‘.bml;im:lcl'thel l,\V(.) types, one b_qinj;{..an l.l:".!f.iiz_' vy 1-0.\1.m| _:'a:'ii.'way in ih_t“.‘ll!()l]il_',.L‘..‘-i.(.{_;(l-.
town a.rg.a.,. t.hé other alw'.()».reg;l1_r-:ﬂc|_ railv.v_ay--_iﬁ :.tf_u'z .‘i.):ut'skir\._s ._'of the .*;;"i\' n in 'p:':f_h:'l_; io H.a.i'_.g': ih£ .1 'im.c-': ‘
a._nd cost of cc:lri'stl_'uct.ion.

o '- :5...Bu_'s.sic_leg,ir-':t;_}lcr.(r i 5 .El.l.;;D" 2 new L'\‘;--p‘c.?_of.urba.'n. .il.‘a.ffi_(‘-:j'l.‘l(‘a.!.]&i. '——_—;11.1.'01.‘!.(.)1';‘1” - wh.ic-r_h. h:.:ts._'
v'a'r_iqnﬁi. ad_v_a:mzi.gc.s' OV elL-_ _L'h_e' .u.r.]rlclrgr_bu .n.d. r'a.i l.\vay in I.]\._élt". i.t's, ( (jmf;l 1";1:1;'ﬁ[ i‘un' 'cfmf;i ::is less: w hen
:'c.hmpz} .‘rc;cl.w ith the__m'c_l.:ina:ry_e'!'e&valf%d railway, His stiucl “'71.:(.‘. is li.giﬂ;_‘. v oand s i._l:l'l[.l;lt’.l:‘", Eln_(.i..'ll: can
also rnake us ex _(.>f. L:hm b;]).fl..(f @ over, i]l(_ .Lt;‘\.’n. by .[J'zis:s;si_n'g'.u.\l:.é:z i'.i_he. :S.ilJI'.(I-.(':l:‘.:;xnri _])nm i.c._—u\x"n(.‘éi 'i."v_a( ¢ rs

FI(.)_\V(-:.\’EEI.‘, it has not ‘been Ii.n.ng"-jn 1'1:s'e_-le.13'_a mcans uf.t_.ran_.s;;;r):r!_:f.ur':'i"}.i:g :fg¢~;-1i*.z'j<;ll_ 'p.u'J_)l‘i.c‘. H:Dd.'().l.}.!:?

_..s_Lixcl.ié;s.'o{ 1hlb[ypa,a;f i_h_é.icl.li:ql_lal..ll:;. This .is 1h(, 1eason\uhy we -ISh._.uu:l‘rl. li_k(.?z.t.‘d i'éc.gnn'non:rj'.é
c:onj\.;i.xje.d Ly&)e, : c'm.15 istirﬁg'_hia i_ni;r of .'an.'_uﬁdre_rg:z.fcm.'nd..r_a:i.iw:a!}; an}].“"p;l l'iialiy-:(_)[: 'a.n" ei(_‘.\."a':t c.(l ..1“211.{\.'\'_{\):'...

B 51 'Align;j;;:e:r.it .nf %‘éi'l.\.vi‘ﬁ'_n'et_\v'or.k..-

.__-_Th'(z Ql:"eo.'t{?;"of. '_Ca;r:ac_,.z;s_ thh it.‘ s.j_r.a‘l_d tow a‘l-a's.i.tz-; ce'r.u..e!:‘. ' st 1'01(:}\. in _fﬁnu’_élri:.]'-‘)s.: m_ .L:h.ﬁ-fm:r.

' C.lll.ftzﬂ.tl'(.)l’l.‘:; of horih@_esi,- s'c_mt.hwest,‘ 'sm_nh' ap_d e:a.st,' and the .'1'1'1'a.in [_ide_. uf: fraffic:. l'l_.u.w_s Vl'oug.;,hi_\).-'_.
a.lonlg tﬁesg fuur btrects fr‘ornth(,cent(:lof ti"x.e'_citl\}. . H'r_).\:v.é_\":.gn'l.: the Lraf[i.c.:. ';1'.1:'0.1.111(1 Sabéma Q;‘éxlclg 2 ,_ 
an(l Chac._a:im secl 10n5 . \v}ﬁi'é.}x ai‘e_‘_..li(.nh béi_ng (ié\'.tr.lo_}}.eél'la's ‘l_]w.._'-zs.uh'-&cch.t.:é rs of the, city, is aié.r_?.‘ .

N wor.lhlw,.'.-o.f é\l‘tcntitﬁn;' _ .

Al “f”l‘-tlafflt __-{_;mi.] t.‘.i.‘lO.:éF.('!':ft'iltxx;l.s('s.c.i'_i.(:.‘ﬂ; o the cily Lr_vmx;r- a_:ﬁ!.lho"a.b'.r)\-'g.— S';zli_cl sib-
cenfers: is s0 fir::::i:hi congés{i:Crc.l.‘.i._ha'_l':_ 11 13, in m’:e._rl‘ t_)f an u':]'-g ent 'ﬁjul.i of 'l!l.q:als‘lll‘_(‘..; :
Besful(‘»z.s‘ " Lh(: L 1-.;_1.{1’.1 C: .fr'.cj.njx.il.ﬂ!. e'-;.cmlliu'a._s_l. .t‘:]-:‘l g0t 'm.]_u_. W l.ﬁg:'h_ is now’ l?1i1.§{.il.1g. lng :11*:ths r.l" _'
a n_.c._w resi"rl_éni i'::;l (_l i_'s‘;_tric:t ,...‘si;_ni_ll'r‘l-.ai.s;h be _t;i‘i;-bnt i]1!“‘():_(‘.{)1'].Si.('1.(:. raLi_:c';'n.-
-.}‘.\'cq{)':‘-(['ihgly. the _n:m 'w.orlc.._n[: the ])L;it!.f.;ztial l;f_tpi(.l:“.%. *%fnrsil l‘.‘lil._.\i"u\_.' ‘s hotld Ltuh%;ii:r_tlu% 1‘&;‘13:.1\\.--
' ing 1.‘9_.11.1 s r.:n'n.n'c.étin.g:ft‘h(:I “alm.v.g-.s'a.i.cl; _fi_v'(-r sec.li'rmsl'\_vi.tl{ th.g 'itily_' l.‘..l.,‘l.ﬂu vy
| {1) .. : T.Al._r.cu'll_é .l_‘l';il.ﬂ. (_ﬁélli%\ .\vl\.i uh_r_is i.h_ .\.h‘{: ;1't>.:':1].1.>-;i(:'.51:: r 'ti-‘.;s_'_pcl'_irfm 1('; ilic!_ cily. l':L.E}\.t.l:‘_l' .
:.(2)_ . A t;dl}ll @ :f:<_:l.$t'_1..1 '.:An:.‘gi]ﬂz_l‘;‘wl él‘}(l .B v l_.la. \’1sta .\.v'h.'ilc_ﬁ q xt i1.1 't.i_u»_ su'u.%.h_'\\_'csli\ 11‘1SL( l. i.nn: tn

the cuyrcenter




(3) A rout:e_ fr.(_m‘i Chr.)éh.é'aﬁd Los Rosales '\.‘.’h.i(:'.]} are’in 'tl.u'e S(n'lt:hcfn'se_é{ir;l.a to the city’
center |
.._(.4)- B A route frof_n Pradosc]cl Ebio 'én('i I..J_'OISI_NIa _ra:n_i'(}s which a:re, .'l.n.'ih.(_'i' S.(.)l..l.t.h(:!éQ.tt.:.;-ﬂ.._.;:Z.
S:{*._‘.Cti.().l'l. I;o.'the:.city_'c:em_ér : | . | |
‘ (.5) A .r.(Jl;lte:.i;f(}I.’!’i_.PE;.Lal“e 'a.nd Chat_ao \&Fhiéh are.in ;l.'he.'_éa..sl.z.:-.r.n'_;ié;:tio_ﬁ 1'.(;'_Lh(;:é;‘.il';‘-’. :.'.__enL'e.rﬂ_ B
._In .a(.ldil;_l; on Lu Lthe a_Li)OI\.'e',..'thé..c':.c_:rilte_r él;qi _.sub._-.__ct;:n.téi's SE:‘:().I..ll:(.l_:_b.Q l.i n.kecl' '.ci.i.'l-..g%.cl'ly. \th 'l?'_'é.l ch
~other:
. We ‘lzmv.é i%ﬁéippe.ci c.m_t. a.. j.)lar_.'.l. u[formmg .ém 01gan1c ]...!.E_‘_..l.‘..;;.'(;)l‘k,.- wh i..lé _:c rmsi:c_l.e r;'i:_u; lhc _szii,is—
' fa.CtiOI.'.l:.(?[. the varlous pre.l:e.qt.lités _It.'(:'.'t'he fontes'f)'.f.lﬁ_c.h_ we':l-;f.ld':s.t.atec.l in."t;::ur Fqul R.(.:_'p(.).rt_',:..\'.'!h:ic.i'l_: ;
: stret:éh%:_s from th.e_ al').o.v;—e.—::s'ai.c} fwe St.'::(:‘fl:ons‘.1_;'0.-1_,.}18.__(:ity._.c_e‘nl'cla1‘,.'“cac:.h. ré\}i.é .b'o_i.'r';g_.lirik_ed. \\}’_iizh the
- .:.c_a.ther..' . The gis.t of _the_hétzx{.forl{:'is:as‘-_fﬁl‘.].c')w:s: |
(a) Ea’ch'_%d;lie should passthrough th'e;_,cil.:.y_ Ce.nt.ei'.., :'a.n.'d.,.'. at the'.S';'.lt‘ITE.!_' l..i.l.h_é. ,c t)ﬁ{f_i'l.n;le :
tothe f'ﬁt'ure'”.devel_:o'ﬁ.mén.t Uf: the .cit;r._ o | |
| .(h..)' Pl.lorl.t‘y' rc.'utes ShO.l.lld b(. cormegted Wlth éach cther
. '=_(c.):..__:‘ The routes .a.nd thelr cﬁnnecLlons w1th ea.ch other shov..lld be de.termmed after.--.
. havmg Carc[ully .‘il_'lVe'St.ig'ate_:d the $-ra{fic cdqg:e_si'ioh‘in: the' stre_'et anc_’["_fulljf_c_o_ns'idered the cc_;rre.lé_-.-
: ”Libr.l:_\;rith.the'_.st.re;at' t.r.affi'r':._' | | | : |
(.d)_‘ - .' Tlmesofchangmg ca_fré _S}I1IO.L'1“ld.-.'bé i‘:.'rl.::tid.e_.'a.s'. ‘f..é\.é:'_;:s..'p;.s.s_ible.,_ :a“1.1_d' Ll:’lnhfe,ras

convenient as possible.”

{e) The traéks'o’i ‘é'a_c‘zh__.rodi‘e'shduld“be joinedlogether so as to make an economical
usé of (ars and an mtensw of rcpan shops
ST The s_elc-.cti;o'n of'tl}e‘ 1‘01_1t'és should be based on the, priﬁ{;'ipl‘é‘of- utilizing the

Lu:j:c'l.ér._g rt;mnd of the existing ;*_Q.a'cl.s'.'.éxﬁd,‘.at.‘ t-h.;% ':s.a:.ue.t:i'mc, __c(.m.si_.d.el.-ing'lil'?e use of su_c'h (Jpen é:_])éi_ce
: as Tivers anéi_ﬂg‘.rcfen's_.
'l.‘lié"ﬁehvork .p_l_e.m. th_u_s._- i.nac_le 0‘_u.t' iéj_s'h.o\\‘fnin .tl.\e map'_a_gét%ﬁhecl {o.the Fir r;It PialnI and Lhé '

Scu:md “Plan. AF !f_, 3. a.n:d -.4) |

‘Both Planb whth connm Lhrce .1 outes: teh]n.uw(_].y hav been 11'1.a'(]e_qut Ds;':.t!'le'l)a_ig'i:s'-'o{ _
tht, abovc 1(1(_21, tak.lng:, n.no LOl‘lbldEl atlon the c,uru,latlon of the rouLLs \V]Lh oach olh.m

’é‘hc Fu st .Pla;n l1a=; bu,n form(,cl m (..l()b(, £ouch with Lhc 1c,ahty 01' th_ tr affu, lLl.l;ﬂLiO!'l.,,
rog__,al cllc,sa (;f thu; (.onslructxon wmk and c\.lbtmf, pr ogtam,' 1);1t it may .cuntam more atl]actlvc

.'1-(3&11.95 than the _ng'g:'bﬁcl Pla'n, z_is_"will be Seen_latci‘ dc_.penclent upon 1lu= idea of the stanon l'amhtles
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'Uw S'er.:uncl'. Pién may -.h.é' _c’g'n'si'cic.:i_'-.ad a'ée:c_qnd-best'bne,' alth()gg.]'.l its cohs.t.ru_'ciion_wo:k is
_L::m'j'wpar.alivc;ly. (.‘.;1.5.1(:1‘. t_ljau;n 1.h;ili .c:t_’? 1.]1.13 Firsg.Plar_.ﬁ. ) B | | |
| ' Qf.f]ig tines N(_}.- 1 and Nr.:r. 2 the _secti_o'ns_to be _laid_ in tile' so\.zt.he_.rn cﬁstrict which is Gl.J.tSide_:
: .‘.l.'l.t: town a.r”ca. _Shﬂ.l.lld Bc _of an ('JVET.}‘.I(.‘.Bd s_trt.lc.tur'e....f _Spatiéh_% in the :envi'réh_s of the cit.y S_houl”d_bi_e'
-14'5(7a1m1-With lfmg .iﬁlurvals be!.\yqen ;"hgrr.:',.whi.l_e 1}.1‘_05e in t}ie. mic_ltowﬁ with an ';.x.xferv‘;a.l of hét _'rﬁofe-:
”Lhah 700 m. . | | .
Tablc, 5 L.n:ah.g.t..].1 .'(;[' !ine...a.na nun.'lbe_.r_ .of staf..i(.)ns;.  First P:la;il

Cisine '. g . o e ; o Lengt.h of _line_' '_ Nurnber of
. S ; L s E e : : <" ‘stations .

Noll o “ o Underpground section s YT 50; ™ e km R,
. - : Bet L } o 11u50 0 .. 18
‘Elevaled section. : R ¢ : L

Nooz o .Uﬁclergr‘ou.nd'seé:ticin S 'LZ..“?.O R - . SRR
: : : e : 22.80 . 17 -
: : Elevated_-se'ctiﬁn- _— SRR £ 0N 60) A . .

No.3 L Un(lcrg’round sectlon: .. : T 14. 00 R - SR
T : . : . o 1B..00 - 16
e : Elc,vate_d section & o oo 4. 00). ‘ : AT

.Tc;tal....' o _..Unde'rgrounc] sectic;ﬁ S ' .4—'3.. 70 R L -
h : ) ) : . 58,30 .. . )
' Lo Elevaled section ol 14. E_JO) 8.7 S >t
'I‘gf)lé 6. _ -.L"eng,t.h' of line'and mll'mbe'r 6f__stations_:;_-' Se‘cqnd Plan

3 L'i'n_e Lo Ceoo ._-_"__"Léngth._qf_fline '. Number of -
T T . : : : i ‘ stations

CNel 1o ‘Undérground _.é'ec'tioh o 17,30 S s Em g
- ' ) : o L7.35 . 17
S : - Elevated section ... 0 D CT e

CUNGL2Z T o -_Und.é.rg:‘ro_ur{-sectio'ﬁ. - L1170

o Und DR C2l77 16
'i.jElL_:vale.rl S'.e'_cti'_an S .1_0,6_0)_ e L

N¢‘5 ._Underg_,round Sl_C{.lOﬂ__.. o . 13 6:4)' .:': : .1'7-'.'.64_._ o _-_15. o
I Lo S Elevatcd SECtIDI'I ._ o S _l,. 0o Lol .- . . oo

S " Elevated S.efft.lﬂ.n“ o S RC T
SRR T 2 .' E E_,iﬂ_d ii.!;,‘a_l“:.i:jl).l’ll.(ji.r. slallcm namcs
| . 1‘]1( indi;c,x;lﬁnn of i'iu:' .s.ta.t.ic;ﬁ Eiéﬁms' '.‘;p‘i)ééri:ng.:l.n'Fig.‘ 3 ?a.uc_l_E:';ig.. —1-, _w}ilic..h..a.r_eia.t_t.aéili.ed
- '_'i?:"}.i.\-'&",)."'i{ .|.‘]1;;|5;:. | L.iu)u]?lI lnl mlc l.p.rel.ed as follolwb. o |
5112 --_.Sl;.n_i.n_n__ . » The IZth stanon of No 1 Lme, F1rst Plan -
' .ZIﬁIlO 'V Stalmn : . The‘ 10th sLatmn of No; 2 Lme Second Plan
; !I”—L : blz.]tmn.‘ L The 4th stal;on of No 3 Lme,_ Flrst Plan “

ln uu:l. Hni Lhc l()c’ltlon of a btallol'l of Lhe Fnbt Plan commdc_s \V]Lh that of t.he Second

"_.Plan',_"!he sa_'me‘_ indica!i'cm -has‘been' employed. ‘

':--~—30_.—.' . )



6. ° CONSTRUCTION PROGRAM .’

In Lh(:_r.:n.hst,.rt.u:l'iur; of the network) wh_ic..h_l.ine.:sh_ot‘ald_bg_ s‘tal.-ted_fir.st :_and when 1t s}io_.u].d_ |
he (:(;1.11151(--5(3(:1 arce the nfh;_iuu rs to he ticté_?‘nﬁﬁgc_l b.y 'th_e'_traffi.c demal_nd. It s inzclispui..'a.ble tﬁaf, c;f )
“the th ;-Qu lé"."f‘v ._t‘hc:. I|:r'ir.:ri|;y llne is.No_-l'Lh.'ie e'ith.er m _thr_:.._ca.se :Qf thé _F.i.rst.-Plan or _t.he'S_ecﬂoncl.‘ o
'..1.31:11'1. | .

As Tar No. 1. Line, the Sectinn_ly_c&t\vee.n _S_i;len:c_io'and Sa’ha.r.la Gra'hd'(; (6. 85 .kn.1 in 1hé..:Fix"'st.__..
B D.l.:..l'l..’l anil 6. 'r'.t.)__'kn‘n in the Second Plan) s.houlc.l Ib_e'.as.:'sigr;éd:to_.the :fifét con’ét..r'uct.ior_l pe_'x_-i'éd, ar.ld_' the
sul %(':l';'l)(.’:i_\\;(:c.rl. the Sl:.itii.n.n.; .1:15 a.nci_ i1y ShOllldbe ..Up.ene:'d. Eor; SIIE.EI.'IVIi(.:e, first of all, ._to_lm(—;e'_t_ the
.,.ll.n.naml.(,»f lh:u L'.iliz..(:ﬁ.;i.. "[_‘h.i's' se_ct:'im; maybe Iio.s.s.i}.)l'_e_‘ttij'b.e t.:c:).r;'ub.leteclilizn. 'tWCS:'yéa'..r's sif the cé'n'- ._
..!7':1'1'1'¢.:'1'u:|1 work is s'..larl.(_:d 's_in.mlt_ancousl‘y-th'roug}.}out ihe \'?f.hO.l.E. l_in"e.. For %h(.e'bu.s’ineé.é of this
p_r':m;_u-y_ scction 26 'ca.t".s wi:].l be enough, opé_r‘a"t_i.ng ‘a Lféin gqnmposed..'df 4 cars at..an. he;a_dway of
_ 5 lniﬁl:fcs.-. .. | .

These .cat-s._a re haul.e.d_l_mderg.;‘ro'un:d'thr_‘oﬁg'h: an in_c'_l.ine.d shéft.w-hi.c'h.ﬁqakés.:'u.s_e .éf th‘e_

__1:._',17'.9‘(“!175 of Pa rq_tie. :ios: Caob.os to the eas_t'.of. thf;_. 1.19 ;‘.ta‘ti.bn.._‘ 'I'he.z. ;':'ar:.kir}g 'plaé_e ‘of th.'ose ca.r_.s“'.should
VhK(‘. a %_l.l.l:'ll”.lel- sL.rulv;"hin"g frnm.th'.e. 'statio:n' '11.11._1 ,‘ithe .terfn.i_l;x_.al _staﬁen‘_in the e'_:a:Lst.,-.:t_o _fh;a_ vzic.ih‘ify of the =
..'ql'a.t:i:.V)n iz, 'Pi.ls:for the.témporar.y.iﬁslpect_it.m of éé;rs should bé:dt_;g un.der the track at s&mé
[Jl;'icrr‘u.s -ilr'r 'l]_aé '..t._ith11_é[. Ew | o

o T}um\t bE‘Cll()n tobe é.q:ri;s..tr;u_‘ct:e.d.:'_:-ﬁ‘h:(f)u.l:d_:'h'at.t}-r"ally:_'be .t_h.é rest __01_'..'_No.'1_ L’ir;'é.\'s‘{‘hi;:'.h:‘\.'_v'i_ll'. '
' ‘]).‘L‘:_'l:..(lll.!l.lj].t?_t(.;:tl_. l;'y- th(. exlensmn t‘)f‘...th;e,.l:i.hé_e.rs...fé'r; 'a;:S Ca;:i._.a (111 'sta.tio.h'). in .t}.le‘:wésj‘t:;nd Pe.t_a.r.e“ o
(1118 ‘s..lét;m-h) -in‘.tl;.'e .;*..a:s:{ :"c‘as'};en':.tiv.,ely.". b.urir;m.g_‘t.hisﬁecbhé-c’oﬁsffxﬂzétibn pe'riod a pa;rk'ir'lg pléé‘é ‘
:.lfm. <1il 1uHm;., blOL l\ of ;\Iu L Lm(, and a works};lop sho.ulci k;e .bu11£ 11;1 ;1 lot on the north..of Vo 1 L.me,
i:y |In=v.;n.1s. af ])tld(hlnl_‘ u[[ tlm .trac].( sm'm,whn.are éhort. of Petart.._ U.m telrmmal stauon Th:s workshop‘_.: .
3..".s}mulc.l hv ';.u‘ (I.L slg_,nvd "m .Ln 5(1111.1t (;f c.anla.r.gt_n;ent in case of Kconstruct;ng ‘\Io 2 and No 3 Lines m '
-rum.]-_u' _ RN AR : R . _ .

‘ [iw.m 'L“”n aml pr u;_,res.s bchg,du.le of {he ‘consétruct;cm.work of the lines’ No. l a.nd ‘\Io 2

jnl;_.hi IJ:- ‘(l( ll“l.llllnl‘d |)5.’ 1Iu.l'-busmc-ss results of No. l Lme together IW1th Lhe conmderatlon of .the

: _1:-;11’!"::: silu':a.l'ic,:n 1.1._) l_:m br_uughl about__by Lhc-dc_vel(_)pme_nt of Carac;as. '
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7 ._..IfR#NSPORT PROGRAM .
(Y | . | Est..it.nate_ oft. tl.-ans.port: v_ollume..
| It 1s a_nt;c_:ipamgcl‘thé._t there _w{_u_ be m C'a.raca..é-_i.:.'t 1.98(_)', i the Ll‘(;_n(.[_.' ;:)f_.thl_l."lgs”ferr.]é_ins_ the:

_ 3a.uﬁe,- a t.raff.ic. .d_c:mand a.mm_mt;i'ﬁg 10.4-, 5'-78; ‘75:32 p.e.rso.n.'s... of \.,vl;:ich -3'9.’?’:.: at;e_.c.fuh.':‘.ic.!.c.re.d Lo uti]i'_yie
bus’es, 6%'.'tag.is',. énd the rest, or 55, p:r.ilv'z.;.te cars, .'TE?: :].Jet-céﬁtage' shared by each mqans'df
'trans.port v'v_o_.uld.na.ttural'ly vary with Lhé .c_om.p_[etion D'f-'.:th'e r.:apid t.,r'an'si_l. 1a)lway .As-jsi._ahé.d _.ad;b_\.-ej, '
‘ _ the ol.njects of .th.e '1A*;.1p_id t_r'a.;jsi't fa.cil.i_tiié.s wou]c_:l.b.c;, aé f'njl.l_o.\.\;s-;_‘:i._t.'_a_r.e.a_.ﬁdna{._l.)lc_: ;1%‘1'd .e'f:fi"c.ien_t: '
manag.erﬁen.t of v.a_r'}ous.-typ.es ‘of. L_r:ins.pc_)rt ml.aa_r.n's-wexie rez:'a_liz%zd.;.

(1) AN t"r;ff.ic :dema;:.t.i‘é.lmiﬁii)at.e'd to.L.lit'i.li'ze 'b_us_‘_és'_

‘:.(2‘5".. ; -50% 0[-‘thél t.raff.i_cl .dc;i-é'.\anc.l‘;a.ntic.i.pat(.z'(i- ;0 'uLilize_.t.axig .' :

e (3)_. : 1.0"./0.6[. the t.ra:.f.fic déﬁiaﬁclié'ntic..ipétéc_l t';J_ ut111ze firixr'a'té 'cé.‘r._s S

“This tr'a'f:ric' demaﬁa‘, 'w'h_i'ch would he the oh.jec.t a.f'__.th‘e__'répid ;r'iéi_ais_'it'- .‘fé.ilw;:\y,' :\vhér.q"qi.é.s.'sifi'—-_
‘ ed b‘y’ d:stz icts as in Table 5, w.ill.-arﬁ'ount- 't;o 2 195 .427.-pé.i"sc'n‘1's..‘ Tﬁ.e ﬁﬁﬁibef of r.e.ci.'pro.c.al .a:r:ri:val'
and delpaluure. of eac,h d:strxc.t foun.d by means of- folluw.mgj the esumatmn method employed in

: _‘Anne‘_xéd Documen'tsﬂt'.o the""l"r.affic Inv_estigatio.n' Report' published in 195_9_ is sho'wn- in Table-b,.
‘ .j..:'whu:h e.\ciudes the tra.nsport in the sa-me dtstx‘zc.!: or ﬁe:ghbormg ones- and also in ‘the- d;strlct wk.lere--.‘
bus'es 'a_re c'_t.m's_ide.z_';ed m;r coﬁvément .the;n the r.apul trans1L .rallway, assummg that the t.r.a.n-apz.)rt.
Jof all Such d:ié::tr'.jlc;s:_v;r.ill:.:c].epgérl.c:l o;{_.b_llg‘.'gs.__- | | |
e A te ntatwe 'c'q.mpu.ta:tic‘:'r.l'-l.c.i_f__. the _}Sa'ss_e.n'glc.i-'sl_ .n.)f:e.a...c.h..liﬁe,w__h'{:ﬁ wuuld be.. t.h'e Obmectsof Lhe

'. :.éblé.ﬂie-'séi.c:i' rapultrans:t facjlmes wc')lu}.'d. beas 'fq.ll-_d;.x}s:':

' ‘Line™: ' - Fu st Plan R o ‘:“Seco__n:‘c_l Plan,
L (persons) w0 {persons) i o

:_\Th(_, numbm. of L1an51L pasqcngets of :_ach hng lb :,hown in an 5 and F‘l;., 6 'ihe mé#imum.
S l;l.l['l'lbe[‘ Df tra;nsn, pa%sen;,ers of (,a.c:h hne p(.r day anci lhe. numbcr of iransit éassen_gcr& pe: rnsh E

-hmir_arepre_snnwd as-fcllows (m : 1 9_8_0): L



Table 5, SUBW AY PASbL'\IGERS LXPTC”I ED TO [‘RANSl' ER b ROI\A

OT[I!* R MI“A'\IS OF TRA\?‘S'F’ORTATION

(U])un tv d()wn pabsvn;:ols p( v day )

“Numbers of person’

. Bus

Private Car

Total

268, B10.

2, ik, 00

q,008, D

1807, 0720

135,126+

2,105,427

}(.unc.. | Bas Taxi. - | Private Car .":TU? at el ® ]’:](:’;. : * % .Tm__‘“.' ié““l‘.‘"l"’”.'.
L LR DA 1A 001 20,711 I, T ENISRES 7,600 9871 78,019 | Subway P¢§ngcr&§xPQVLgaln._
2 FORE T %sms, "5, 520 20,417 2,100 C a0 91,107 "“m””fwm‘ﬂ"‘””m””i
- - — — = . — - X transportation. .
3 48, 2y 7 16, G 62, 800" I8, it 2,004 ) 43,342 I
Al - : . - —- - - F00%: ol Bus—
g4 R, e To8u7 116G, G131 6%, 860 :_s_zé-.u‘.)‘g -1, B 1,065 44, |jz4 BOYL of Taxi’
5 w305, ERITE 7,q04 | s, 00 92, 105 2,006 779 45, 480 19%.0f Private Car -
G 70,680 L3, 960 14, 7660 o0 b 70 180 6, IR 1,076 89,656
a7 o Ten 858" 1,851 T8 f o2y AL 3R HEBR
2,750 Ros. 1, 861 7, 16% ey 97y 35 3,420
b I'g, 503 2,714 25, 64T AT, T4 I8, g 1,287 '_2,5(5.-1 992,814
L 5, 522 L, 156 7,698 L, 6 ChAog 558 P70 §,800
11 100, 979 14, B0 0,048 | casas1es {10,979 5,618 7,004 | 114,00
Ha 60, 833 Too09 4 an, 453 YOI 60,893 3, 505 1, 30 68,684
e T3, Ay sm 52,406 | T 134,196 | 75,130 1,426 5,241 B, 06
1 108, 302 12, 456 77,088 197,706 | s hoe 6, 295 7,704 132,054
i 20, 498 511 | uum- A w0, g 2, 606 2,61y wh, 740
NER 19, 537 4,971 95,192 49,700 |- Ly, 557 2,430 D, 507 B
R 77, 444 “iﬁ,dgbjg__-_" 99,676 | usson | 75440 9,840 4, 058 T eed
TR 7,082 800 | LS 5T e IT,GSf:. i a2 IR
o leb 93 o | s e ST 500 507 Caygae |
7 25, 669 7,500 | sepiwo | asaou | ubesy 5,971 IR R TR
iE 4,365 t, 153 - B, 876 1 l,g}_qnf' 9,565 5,795 538 Cre e
9 :_f‘;.,l_'.‘ifi,'(l":i'ﬁ s b 2ae e | R avo | aag, v AT, 096 i, 617 68, Gl -
foh 68,015, 7,905 4 clennoc . Dbgan | 6005 3,00 12,449 g4, 132"
toe | a0g0my Lo | Tasaamy | zusisen [ 162,020 s 19,478 20,
194 36,907 Cavaes [ es,szy | ocaosed | agimor. | 2068 N O N T £
20 | omoe10 | e S5 A25 [C BUGAD [ A0,6H0- oYy 5, 548 Caiwse
21 65,206 |1 mens | g6l [oagneme | esieus b ags. |0l s 80, 960
ez [T easTs | meee | 07 0eT | 68T sl 1148 80,435
o b emose | s | 1,26 e 18a, T8 | 6, 08 4,708, oz |78, 228
et esee0 ] 19,850 A05,806 {494, 5140 [ 164,859 - u928 20,5680 ] Lo, e
LR IR VRS 1) 3, 108 Coasiagy | a4 e g ed L, 890 AR L 0,087 -
et oo ametee L 20,98y | meaesT | S20,0560 | 1T, 00 [0 l0aTo. | e es | 920,858
T R 22 B I BT B 1R %4 108,804 BT, G8 S mets 83,918




Table 6.

 PASSENGERS BETWEEN EACH ZONE..
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2 ar ‘ n44 61 432 35 61t uig 208 261 1,242 07 0. 41l 112 1,158 A - 593 181 az : 297! 2,003 &%
K] uz 2063 W ' — 1,603 432 FITIN NIt gt u 564 143 1,765 [ TN IR a5 sz | mbas L6
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R Tia —_— 7,508 ITT Va3 1,67 o ! _ Lzl 1,000 4,813 510 P 1,497 427 5007 2,150
1w 68 sy EREEE) 2% 24 2,18 — 1,681 o e D) 1,905 -5 6,605 2,866
It 50 : 553 158 o “43 i 3 1,575 . —f 2,0 k1 " 527 u3d nam 1,010
15 1,185 15 5, sz’ i 1oaen 4 %5 12 1A : " Lot 1,137
15 2,545 Az 1612 ¥,312 570 1540 e oL Bn [ RALS 2,73
I it 64 157 e 85 FEn ) b 7 gL g 247
; sas e asy B 45 1 LEEL 1,316 55
e 158 511 o L4 s [ g —_
1 301 g as 85 2 19 a H ' 12 17 e BT 8,562
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Toral srgm | mites | amsae] vsinal ] man b e i Goo63 - | asio0 PRYURS ST SRR oSl TR R LR T 2,860 Cou,60 | t0a3s3-, | meed agus | ass T Doisbst | ses0s | 1210008 SRIE wan ] w0 | anas | mmse | dam 2,098,194




3

- s:a5a3ss0d pucénag 00€ =wsl -1 37928

N T3 € eney
. CETIJe #inod
Powoas B ELTLL B

L Nvd st




NYId PUZ

Ill)‘-

H 4
. . I T .
saabassnd punsnog, 005 4ot 1 3TwIS”
~1 ¢ ainoy

'z minog

“I% 1 atnoy

SHIINISSYd AVMENS 40 dvA MOT4 T 99N




Line . ‘ _ S _Fir_.st Plan

Transit"pas_senge'rs per:d_a.y Trans1t passeng,exs per rush hour ;
(hqth ways) (persons) : - {one way). (pt.rsons)

  N¥\1' PR I T 745,606 e TR _'f f.37,300 - t
Nes o s a0
| ) | . . '.Sé‘con.d'j-_Pla.!] ._ N

‘Transit passengers per-day’ - Transn: passengers per rush hour
" (both ways) {persons} _ . (one way) (persons)

: _}._N-O‘_i _ ) 3 | . .;,:.'54', 4.0.0,._}. : o | 37,8_00'
:Né:i f o  5; f17_' 465 dpo _{"*_ ”Ig.'z3;3od:
. ﬁo;§'_ o  -'7 o f 377, 300 f" f._::'_- '3:i'2  Ji8,§Qb::'
: .13.1"; his. ca:;;tlliz ratio of Lhe nu'mber p'f;'r .i:'rush.hour to 't.hu.a..mi.ﬁ{bé.x;_'jj'ef .day is. s;.lpy.)o.séc.l .'fd
_ hp I\’J% .m ccms;dcratl.on of thé probable cBanée in l;he .r"n.anne;s an.d customs c;f life m Cara(.:as, .
-aiLhnugh Lhé.ai:.f;:tai_.{igt:'r;é.s .in the'stréet tra'ffxci_of_.th‘e mty are 8% .BESldé.S, the fre.quency ;)f
'.Llansft,t m c’.ach hnc; is shown m F:g 74 20. |
NoLeS' .A}Jo;.)e is 1}1;9 ;'Oﬁgh cémpulatséﬁ of the tra.fflc de.mand New - estlmat.m.n “w1ll bécome' :
.'ilec.és.'snr'y.whc'n..thc&collle'ctj'or.) and .ar;auigetnel.at-of_ new data.a.s well as.'the m_ve_stlgatmn:.c01.1c_err_ung .
'_trafh.c.have begn Lo:uléluied. .
7 2. 3 Muumm.n headway ;f tr"am Opcrahox; .fo;rmatmn of tram and transport Capacxty
4 If the ml\‘nh(.“r. of pasaengué Iéaer ca.1 15 lmuted to 150 ffom the vmwpomt of comforta-
-i--'ilal:mmss uf i'i(le.,'.;l'm';cl'.' f.,' at Llu. sal.ne tlme,, lhe headway of trams 1.5 assvmed to be 2 .mmutes, the
5 liax.w}ami ;‘.d]J'l.(_l.L‘j .])L:t hOILl.l wﬂl bc' - .

- 36, OOO{per_SGns) _

“

- B car Liam' 150(pu1 Sl)]'lb) x S(Cal ‘a) x- 3()(1.1nu.s/day)

6_—c_nr_ 11-a_ih‘. ’ 150( o) = 6:( ) x 30( _ ) ' 27.,'-(_)0l0( O )

.J.-C'{l:l.‘.'-t ra.in 150{ . " }‘ %.{.4.(._‘.'. } X 30( " ) 1'8.;000.( :‘:’.' )

.Il;u v o[m o, llu. bLhL;(\ll.l(..()f lram operatmn, both.m the ca.;se._c;f_ th_é:-:_Fi.r.sf.“Pi.a_n” ;qd :ﬂ:l.e._
i Sc;!c.ni_i;l. Plan, ha.s_‘hc._en |.'na_d_a_:. .c.J.utl.as i_o]lows:

| Nn _l..‘ii_fi..l.].lé?. - S-uu f:o‘rrimr'_tion - _': o Z-tnin_ute head‘wa_y_'_

: _Ntl!. 3. L““'_; . _4__“(;3'.1.: u S : .. - . 1" T 1.

i1
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As fof_.thc:.st.ap'ibn equipments, .';he_. plat;[ol-xné of .Nc')._l anriNo.Z_Lines_s'hc.u_ﬂd be so ar.range.d'.
. a.s to;d'mit _8—ca_r [ormz'xt.'ion trains, anrl._thosé of N_b.'3 Lim;_,. 6—.c'._a.1_.r {.o.'rn_)ati:‘m i..g'_ai_nss_'. S'L[_{'l'l-?.i.]__.
'é_quipménts_ .Dn thé :gr_c%u'n'd ;hould .enablu'rt‘he trz.xiri o_p_cratién. at“2-minute 'he'a.cl\;ray"._

3 AS .[_or the number of .1;1fain5._0|‘).é.r.a;_tec[ ]:;er_day_.an.d‘t.he..tin_'lé-i.tabte'ot.’.L‘hos'e: t:r;ﬁ_ins,. L_i.lt'c‘_ '
_h.ea.,(l-way'_ancl-th.e n_umb'er - 0[_ tra.in;.s pe:; ti'me. %)elt.é.)f-a da{( have bc—_zc.l.d l’igurg_-ci out aqm 'Fi.g...':r’., e E
"S‘L\l-ﬂii'l-.g‘:t.:l.'.lf’._lt. 10% of the c_iail.y_ traﬁsport y(I)h‘n.h_e is cbﬁcentratcéi on .Lh_'e.. ma_.\-imu';n' fush hqu.:-., .E.l.i"ld,.
%LL.th:e'same. timey (.;(Sn.s;u.leri.ng thét _.Lhe ﬁoo.n'.re'ccss_-"ls 'ldng__.(':n.(.)u.g;h.-t:(.)'.all_()w manv p'e(iblc ;;0';;6 , ._ .
ho"m.e for.iu.nc__"h. As thm.'(é_h;ay be no ne'e;i Gf.r.vj.;i;]ﬁighlt:_-ob.e}-a".lz.i'clm of t.ra_.ins.,' lh‘g-'g.iperé_t‘ion L_i'mz.:
be.li haé_béen "aS_sign'ccrl_ to th_é-intcrval_ brtwu-n 0500 c‘;nﬂ 2.'4.00.-. Tk.m'e. .i'_c_:gulat: i"'nn; Gf 'tr.zli_'n Up( r‘;s.l':i t._)n_.

- :to.mét_c'h.th.é v‘.a_z;_iab'le.:tl_-énslmrt i.}'ol'n_:_he":is .(;O.ﬁé.].;l..l'rl,'led by the 'h_'eac:lway'of train'.s, 3_a1_f;.]j1q\1gh.~t]1_(:1-.§_is
- ar.ml]ier r:égulati.c)n'-'rmeth_bc'l.bf c..o.'ui.)lin.g a_..nd._ﬁncc.)‘u.p!.iné (':z.irs.;.. I‘hls é;ﬁ;astj.on.:ma).r-a_'s well b(_'.st".l.c]ie(l
...whe._n .L."}-.lciz..a(:tual o'pmf_aticj:_mzlcom'm_c_nccs..;: |

.'.’fable _7.-_ 'N.uml.)_e.r of_'tréin';ji_).e_i‘:at_ian (_n.\:in'imilfrln .hea'c'iw‘z:l'\}__": 2 m.in._)

E "'._I'in-xe'be.lt_ (hr:) " _ ,Headx_vay;‘('lﬁin';') - Number of irains (freque'ncés_/hf_; )

._ -

T N e T s

Walg 2o 30



. Time bell (h.r. y o _He'aciway {min. ) Number of trains .(freq(lcmces/hr. }

22-2% s s
23 24 e 6
ToLal_ . . o :.' o . B e 33

7 3 : N Sche'c.it:l.le'spé.ed._

. . Th:e _speci_ficat'ions. of thé:_r_t')lling.-stoci(_..-:-.in LhiS‘_C.E.;.S.'C we rc_-f(':r _r')ursu'-l.\ru_s 1:(} tl.itr.lll1k|('::;_
: gl:‘.oun'(.] 1.'ai1\.va'y of _To'kyin """“Shuuld l_)e'i_n. c_t)nf:.).rn.ﬁty'with tl.?os.u. w.E.i.ch'h'av(:.‘ht;_cn ':s.t.a.l:.(rci é.l_s.'e\\.flu-r‘c:‘
ali'of the’ _rc':]ling.- s.t_ock .s.ihd.u_l'cl.' i)(_: _é_lé&__:tric ﬁmtm".cars.,. t_Wq c!ars. 1'ep'r'a_zs.ent.ing a‘uniL..,. fér the
:'1'.)11.1‘]).(').5'(: 'o{..'incfe.asihg Lhc .s pe'ec! anﬂ .i]:ﬁ.j:o.ro_‘.r.it.ig the e.ffi'éi.énc_'y .Q'f'._fé.lc.{ttr.ic .hrak.es, _.c_.;_u_:h (.a1 _.l)_c..'ing
eqmppcd wn.h four IOOKW moLm s.

Aq for t.h;: feed ‘;y';tem, a thrd.:all systnm s}.xould he emplu;ﬂ,d in or(ler to rccluce liu;
; s'ecti.pn.al arc:;i of 'Lh;: tunnel. The v__oltage- Qf.Lhc Lhi'rd rail shou’ld be' _750V_ D. C. ;. the voltagc of
.-.‘Ithe electric muto.r, 350V the mutors are conngcled in pumanent series two l)y 1w0
]"ht. maximum speed Of thwlcaz.' is 100 km/hr, accelerauon 3. 5 km/hr/S regu_la.r_
. d.eé.el'efa.{_i_on,_ 4.0 km /hy /S an;l 'e_nmrgency derceleration 5,'0 km/hr'/S. _' .
| lln.thm.e .c.ase of fhis_ .c;_tr.thé 'relﬁtibh. of.tiu.e clistancé b.eLWeen's:t:a.ti.ons. tt.a_.the. time feqtii_rec'l .

: f“o'r 1.'un.1.1i_ng,l' L.h‘;e clisté.néi:“cdméﬁte?l m lével-'sect_ion's:.of the run curves are .s_how_'h in Flg 21 BY e
_ Vma;kmg usé o't; .Ll.m abo;/e r.élatio.n' to find the lizﬁe —1'equ.ired Ic;r ope'r_étin'g 'bet\veen_'e.ach' s'tal,'i(;t; ‘wi_t‘h.
:.:2.0 s‘econcls" sto.ppage t":me aL ea(.:h stétloxx. t.hc .m heduie speed of each lm.r_ w;ll b(; cnmputéd as.

: fu_ll_ow s

. _Lihe’, e Bus.ine_‘s;s':l'ine (km) " Scheditle s;jr_gcc_i (k_m/li_r) '
.._Fi;_st‘ ‘. . _N_L}j. ]J : : :1_7._ 300 Sl ':- S : 401
S Plan SR B R - .
“ TNovZ. e e 22,0000 R -1 B
CNoed L o Tadsa S azeg
'..S.ucon'd' Nol - S ‘ : 17 150 N 42
: Nocz '~ 20097000 T T 0 46,6
. _‘N(_J:.'.:‘}-‘ :_. L i N 090 T 3 g : ‘_':43._.9

. If-we.f(:onipntu the s'ched'ule speed by means ol drawing a iui curve of the train operation
on. No 1 L.m(, of tlm Fi] st Plan ‘taking into (‘:nﬁsi(ii:rati.l.m Lhé curvc's and gradients; w(;,- gel'an. '
- avm age Uf 38 5 km/lu in bo!h leOCllonb, ll)JWdldh :—m(l clownwatc!b. Rv;_,al clm;., lhc nthc l'nm:-; as

."a]most c\qual Lo Lhc: abovr,, d.nd recluunl_, tho 5C h: rln]c- ::]Ju.d of thc u!hu lm(,s to 96% 0[ il‘.(_ ai)nvc,

= 53_ .:
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we determine is [ollows:
Linc “. IniHéLIthudlﬂe speed '.;': Modified schcdldé.Speed . Time OfChaeraﬁbh
: ’ Ahmi/hr) o . .' (I-;m/hr)_. - 7o {onelway) (min.', ‘sec..}
First Planc . _ _ _ _ .
Nl e S ass o a7
CUNeez Y e o agig o T 30 0
- S(.-c;)nd Plane. FE ) 4
CNeLZU o dbib ot tadis T C28-20
Need o 4nen a0 o i 24- 200
R . Numbe .:-,uf_'m_:(.:'es'sary'c:ar.'é. B o
- The number of the necessary Ic:ars" will he o_l'.)t'é._ined:'. first find th:e_. number of tra"ins__'t_b_ .
“ba formed by n'egfés%sary‘ cars p'e:r'.makir'rmn.f"rL.l'sh hour of each line, 'ai:s_sixr_ﬁ_ing the time required.
fuor the lurﬁi.n'g back d])télfa_tiioﬁ a( the terminal station to be 4.;1’1_11"!;!“16.5; ‘then add tofhis_Q value its
% \QIﬁcﬁh_ is lhé-._r‘ﬁ'u'"_r'zbcr' of reserved cars, . The fesull is tabulated as follows:

CoRime i e Number of trains ; _Nﬁ_m_ber of cars
el e
S(:‘éc)h(l'.”.“. L Noad o . o B 31 o BT L -
Plan" 0 .00 R L =

S NG 2 B - § -

:’fotaL' f _;...}._.:- .. . . __.._-. ... - :.  ‘. . 620

-1 _ )

thain'_'_l‘:il.w_im'tcr r pe r day and car kilometer per day.
L The train i{i_lplni(};te v per day and ;_:‘ar_" killomef,e'r pel‘. day are ta‘b.ulaL“ed as follows: -
I..n.-!l‘_ll..“ el S - "-"'I‘l_'_ain :k;iloni.e'te;-‘ o ; : Car kilometer
Firstoc o Ne Ul e 14830 91,624
s Nas2. - b4, 564 0 o Lo 87,3840
S Ne.3 e aooe e aagssz . ST 46,208

Coretal o T arseg o 225,216°

_55_.



Lirne T Train.kii.omr_-ter : - Car kilometer
© Second _ ' . N'n._l ST . : . 11,353 - : gy 824._.
Plan SRR S e
Na. 2+ _ ) DR l3eB2s B _ 83,292
Ne 3o s 15,252

Total ~ = 36,548 - - - 219, 368

8. S’I'A-ND.ARDS-OE STRUCT_URE Rr

. 8_:.1 'P.r.i':m.:ip';il standa.r"ci.s‘.:

: T}j;c ‘!‘.ncj.é_t fL._l‘n.(l;?l-:'l‘_l.(:Kn.t.a.l _it'er.nsf of _s.Lanc.Ie;:_"c] 5: ar e tﬁﬂ_s_e con_f;.er_r.liﬁ;;-;‘he track ga'LILge,. c_urr'mﬁ

collecting de.\'f.ic.e"a.nd voltage of power. .;:[n:._\ric\v of dur e:\'périeﬁt_‘c _a]l;ld taking: int'o-goﬁs.iaeratib.n_

: t'h;.z .sta.nc_lz;;-‘ds_. of Lhe.:aplclllansxt r:a...il\'.way._s. .oflother. _r:i{i.cs m tlié-wpr.ld_ we ha\;é. d.(‘alr-.-r]_nine(l the .
'."Sl;iia;ial'cls as ._fgllow.s-:_j L

Traclg gz;uge'; 1455 m

' Cl;l..rll‘(::ﬂl_; L;‘o_ltleci_.ing'clevic_é_‘ ! tl‘1'1_.r(.l rail sysiem

Voltage + 75_D. VV'.

The 'third r.é,ilf sjfsl.em.' _\..v.heh e_miﬁldyéci in L;;lé Liﬁclergrﬁtmd _‘r'aiiway 'r_eq.uires-..]c‘ss 'crosé ]

~sectional area of the tunnel structure thah the pantograph-system, resulting in the advamage of

reducing the consiruction:cost by 8%. However, a 'third rail’ through which hjgh voltage current

flows has to be laid in parallel with (he ‘railway track ;this means that its maintenance -has to en-

l?.t.')lul;‘_ll(..‘ r S?_‘.Hl_'l.i...;"_ ubs:ar‘lcaFleLhleu:e . -'L'l:m.‘.'s m,tum .gf' .:U'Llllt-.'.‘ \.'.'hi_ch'ii.e.s al;vbv_e the e.:ifrth.'suzji_'éc_e i;a.é.‘
1o be' uc;uxppecl\\n h lé_;tl_[t_zt"_\".f.e:jg%s,: eu in. Q‘rd:é:-.'r'.lc} i\eep th(. ée:l_'e.'ra.l publig'_fr:om appfqachiﬁé. Thlb .
. ))'1.'\el;'..‘.1t'1£i'uﬁ c::m.h._ol I_)c_' .xllgéi.u.ttc'ci.'-._. In Sp:h:g: of s.\i;ii1 ‘.cl.ef_;ac_ts', \Qljﬁ_x‘;ﬁ aré 1'1.1.'0.1_‘e _61% ie_ss ‘tro:'{.tbllesorz_;f:,.
the L.:l.u.i.'rcl. -1~a}il".sl)} sterm Gar Suill be ‘considered _a;c.h,:a‘_m_a{'geou'_:s :
8_. 2 o . ._Ci'e:a'.f-'a_liée _lin;{"L 'fo_l- ._.1-'()]li‘1.1g'-.sioci.<‘ a..nd'.-c:_o_n'st.r:u;;.t'_ion_."éLt?:érénée. :
N fh\: zlca rance ii.ﬁ:xit._ _ft‘x :'_. T nllmu- a-tuc Icis tha ¢ W 5_1_5_(:‘._1.1'_ :.lin‘;itst thééﬁaxégﬂixﬁ_ giim_enséons ‘of the : :
'tTI'I_C)SS—.:i'!%“(:[ilf'J!'l. :of a gm, -\.s%h:ilc L'l_ag'éﬁi'_l.étruct_ibsi‘ cl"(.-:ﬁ.ll‘a;i.(:..e.._is ‘é.p:resétri.béc{' .n.:llea.;-a.ﬁc.é C_O_utsic_le-thg'
L[Ld.ld l.'ii:_‘:.l__' J.inéii':fo_r rolli ﬁ_g‘-s.i;n.g.:.k:.tlo.. allo\\ an_a.l Loplogeed wit lig.)ti.'t_.];iﬁdram.:e.
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" and gradient.. However, this figure has not been made out on.the éxact survey of the undulations of
“earth sarface, and we hope that it will be regarded as a specimen of longitudinal cross -section. .

drawings,

9. t}EOL‘Q_G.';{ OF : _CARACAS o
._.[).ut'.in;._-‘ its stay in Ca :"é;cé;s-t!?e Gurvey 1eam has had_rj§ ._timé'to conducl _B'oring '.’Eo i'ﬁve_'s'ti._.
g;ll:u:._l ho guu.l.u.g.y' al_u'a_-ng.' L.lit:_‘_px.‘()po.s‘e.c_l_ “_“‘-f of _Ujé'r.z_x.i.lWay'. HDwe_véi',- -_judlging;.fr_bm .the _exisfing
‘ ::.:':Ll-l..l'(“llir.l,:..;i rm'«l in »':iéw..(.')f"thu i’._o\.ln'c.la:tic.nﬁ_.u}g.f_l(.'(;)f,_t:he b1.1ild.in.g.s:'ndx'v L.ll’!dt’:'r‘ gdhéfrti;tiﬁﬁ we‘_.fe.e.l that ..
1?1(_. \.c.'i.:s:}.-;;_ul h_'in.;_r,' i.;1.t,:!1.::' .gc_(‘gi(:zgy'“cf thgs C‘.il'y.':‘whi.cim nught be un_.S.;_lit?.:l.t.)i'E f.o.r ;hf:s.under:g.rf.au'nd _1.'ailv\_r.ay,
'n(_ll. _11.) .l.l‘lul.flil')!‘l.':for .t'hc: o;u.arﬁ.ea.d ;ql.'fi'\_ct_.u rez;.. ‘I-_“'L'u_'fhe_r.nﬂznore,' \-’-'e 'ébﬁ.ai_i;ed, '..wﬁil.e. ix'j.:-Cara;a_s, :a
l:l.‘.-}ufl.ll iir i'nt'_'c._'r'l- :r‘im:l{'e_.x_'- L..i Llucl--;.‘ﬁ:'l_‘s.ﬁ.l).s'u.c.lié-élé_ Ca;ra.c.at:s- Sl I.)a.t.os de 'Ex.plora(.:ién“ .(p.ubli;'h'ed in i 9‘61 TR
“the 5_1.l'ldy of “'Iuchha‘: (..;'.O.i‘l.‘-;i_f"ljced-_'.ll..‘..".‘{'h‘a.?-: .l |
| ._'].'h_(':':.;-;rl(}.va.leél _Vst_ri'i;:i:u res: 'c:_aﬁ be .;-.eir;[o:rc'e'd. .en.dugh. by.the. _fogndétion pile__s_"dr.i:van: éﬁr;d -
1h<_ grm.mcl un.'d.e'r the-.pfo.ps:;:és for éhe '.cc.nastru:ctic_ni_"o'f_.- th.e‘i .ur;:de"rg..-;rm;nd_r_éilx;:a_f,:' Fh..-e cm‘:—_a.hi:_l;lcover
. .'1'1“!.(.:.“10.(.1:,_ wh i'c'i; :is _nic’rst wi;d'(.s.ly_"._e&'!pl'oyéci. as .w'j'_i.l .Ii'é,sz.éi.'e:i :lat.e'r‘,‘ _iS_ffipplicabl'e__.aiso' to this lc.as.e; ' :
| ':.l~1§1.\f.r_c.ver; c;'a.-l;_‘;a.ful-:ex.agﬁmi.r.uat..i.c;ﬁ of-Lh.e'gerc'}io.gy px;_io_t:r '“to.:the' aéfﬁ.al :.c.iesién is_nec;essafy by

means of boring at several spots on the proposed line, .-

roi* S:I“‘ANDAR!‘.J':ST_R.UQ.'I;_URE .

Lo, r _'.."f'E‘l_ln.i.'_-_.ul Vieatl.-.u'ct.\i.‘rc;..i..'(;F.'ilg,.:; 25) e

e | 'f‘}nn%’ul's-iia%l l)ét.té.r..i_ae _c_éﬁ‘s'_t.r\‘l;tqc:} as neax th'é_.-: earth surfa;e as 'pc%ossii)le. belcz;ds;e', K
".m_msil_(!o;'-:i.{;l'.: ':'.r.} all 115 a:si.p;u_:_t's'. H)lis' iyp@ c;_f.'c.oné'&-_l~}1ct.ii;r.1.has .s_u_c:h-ad'\}a:_taées.és the '.ea.sih.ess' ':0_1_': the
. -_\-;r:U rk, r oﬁ;l'_uiv.i '”m.. of ti\g s 051 a..nd =_c on'ven:iéﬁc'cf. t'c_)'th'f_:.p.;.\hssé.ng(.a#s a'f‘te_r. cqxiaijle;ibﬁ. ; '_.Hcm".e ve'r., an’
.t‘a'mh {.'m;u. 1fi51.l1.l": w 5'11:;..11_ is i’l.i.‘ ];:a's_l‘?_'..‘ 26 38} - 2%0 m in _t:h_ié.kness, 5:110;.11(1 ‘belp"res.ér.\%e_d.ih o.rdlér -t.o
'-11_411.(1 l].m' pipe-line _]_r.ﬁid uﬁ:c.'l.(-_r t he -lI'DE;.d.._ "W.heﬁ the tl_lp.néll_ str.'uctur_e_'pas sé‘s. .L.lnde..l'..t.}.l.e. ]:‘i-v.el“ .bed: thé.
Ldll hoe m'c.r;iii_g _r:\hczic.l and .hollﬂnd-:ti_‘lc.__ci'ol_s'_s.—.ri\"er ‘se;:f'iéxl will '"h_a.\’_.e. to be left f;hi.c]F_ As '-folr the -
_‘__.'_cu'_n.sL;;';?;1_t:i‘;;.1.:§\r:;_rlé_.of the S.c_:r.tib:_.\' cl-qs_sitx.g rive;s, the st.1'1.iétx;1-é'a's well as the'v.v‘érk‘ méth_bc_{ c..a.r'l

“Cremain the sanie as lhese of the other sections, if the progress schedile canbe so arranged as.
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to carry .ou.t'the w._m'k tlur.i.ng Lhe.. _(_.lry s.ea..s_.o'n when.th_gre is 1it_t1é _1'-ai|.1. .
I._n' .ac:(.:_i')_r.danc_e \;_ith the .ab:o've f.s'tatemcﬁt,_.a_ Shai}low ty.pe 1_11.1d(‘:'r;;ruiind. 'r.aﬂway'.})y mea_n.; '
_. of the E:ul:-and—-cc:_.\,:'ex-':.muth.ml_ wil.]'i)c _Zf‘l.(l.(‘.l])tf‘.d. he:I-é % the .s'trim'h.l;-_e 15 nf'hux—shdlﬁé .L;t-':.infu.;'ccd '
._conc.r_.ete .l.)()ﬁh_ 1n the ..gtm.era._l tunnel .s;-_'c.tior.x. and 't:he. s'.t._ﬂt.'ic'm sect.i.on._ A S';t‘l‘l.l(;,tl_ll‘.(.’, t.)f"box-‘.s'he;p_e'
c:_r_(.)_ss-'Secﬁ(.m }.ms)- the a.cl. vah.iage w}lﬂc.h .L-n.abl_e.s _a.ll. :slf_r:u(:.t..u.i'és,_ from .tht;'.!faf_i'lh}')l_ct,il'r.m_e.L. _S{rm-.ti._n"cé of '
-a .(.lm_lhle-.t:ra.:c.lt _.l'i'ne _Séct.icp_h to the CrJ.x_xiipl_icl_-ai.e'd '.s'f#ion _s_i_'.r-tié:turé,_ tn Ise. de'ssj_ignedm..gs ,r’ig.id'-._fl.'a'm.u
' stftxctn;e, .e;:cjn.ox_nic.ally.énd 1‘éas§:1a131y; .
' 10 2 Elevated s.li'_ru.cf.ure._ .
:As:stgted' above, ._we._ h'é.ve. _m_app'é:d'..out'.a. p:l'a;h of :_.an 'ov_'er}iéa_.cl_-'.;trué'ture.,-‘. ISt.rch:hin'g ]{J 6{.]
l-:rn onNo 2. Line a-m.i 400 kmonNo3L1ne, re-é_p'éctively...' rr(c(.)m'mc.m ':to. thé'_.]i"“_ir.s't;'E"l_.l_"lc]:Sec::r_.;hcl: g
. ._Pléins)'_ 6én'erai_lly s;)éak:iﬁ'g', the=ré. '.az-exi'\"vﬂ kinci'.s"-of_ox,;_e'rﬁé.ac:i rai;llway;' oh:c' rlll‘lE_.O.l."l_;‘:...].ﬂlJé.t’l'kl'lﬁcl'\.{l% _
'-..a;rid _th'e-_r;ther .on .a_.s;:r_ié.ls_ 'o_'f‘_v.i'zi'du._cts; ._.'lIt is mostj.écénémica_l'_to"_ufi‘.li'ze.an:- él'eval.ec.l SLlUCLllI‘e of_l
..e‘xj;gé_hkﬁ]e.nt typem t}'ue'.'._s.ub_ur_bs..whe re the .acql_ﬁ.s.io;}_ .D'f'_i._c.a.t.'iSi 'e'as.i‘:’a_..a;j.d".t};lé lt.i-a:ffic on: h.:'c_{th .éidf_-s' -
. of the 1'm'e_i.s comparatwely light, w_h(-an.v_iﬁ'd'uét:s.al;'e' huilt .dnky_.at'_such._:po.i'ﬁts' a.s _.Lh'_e: Ii.r'i'ila'_crc_)sses
'_L..he .ro.ad:; thc'_.rcss_t'.pf thL iix1e béiﬁg '.l.aicl ._on the el_ﬁban.)f::méﬁt._ ..E-Iow‘e:‘ve.f, -vi_ew'e(_l_ f;'éﬁn _the. }')_ozim of :
.p()t:ént.ia.l_..de:v:el.._é)p.m:ent,:.:o.:f.'f.‘he S.;tbl;rbé, ._it 15 ad.v.i;a:ble tls:.él'ﬁ.pl'o? the eievate:d _st'y:.ylcj.fﬁ.i‘e of: b11dge
type ._.as far as 'ﬁos..sil.nle_-_ Tho SFf.u_c::t.,lur'exdésigl;n i$ almost t.he.‘.slan;n.e””aé. that 'Qf-‘t'l.l‘;é‘ Qié(11'i¢£'é éf'fhé_
3 e'}_'cpi'e.s‘swa.isy",fo'r‘ 1‘11":.:.10_1.-9&1{5, . | |
'. .In.dé'sigﬁing _th_i:§?_t.y_pé of structure 1t sl..1c;u1%i.b.c t:'ak.én mto co_xm.égcic'r.".étti.cjﬁ _L_Hat_:ihe'.fi.n'.e{'-_
'...‘.’.’ie;'v‘:é[- th.r:_": t:"o:_w'n' can not be spmlt, tﬁc'__:ioié'e"_gf- t..l-_ié_ 1'ail..way can be made as.. .lilil.c_.é:.s.f ppséi.lal;.z‘,'.'a_:wcl', R
- .‘.1'1'1.:5.{‘311-‘113}(7:3..5:.‘._s__, thél'_spa'c'e_-.ﬁ.ﬁd_e r{he ove g-he.::&ic.l: _tra.&_:l;_é -C_é?‘ bc. ﬁs_éd_p‘r:'operly angi :Qf;fici(.:nLly_l Thlb 1s i
a 1e111f01n.ec1 (i;o;.lc;'_ei.c'?:: é_sé;‘iljétuyeu.r.:{' sleei_i.).s_ combmed wxr.}:PS g.;:;.r1cz;elé. _lb'c_a'z':ns 's.'l}.m__'e'c] up byonem .‘

" wo props, an '_ilius_tration-zéf whichis shown in Figs. 26 and 27...

:.U;:_ébﬁCﬁPiioﬁfOE STATBQN;
| '”_l‘ha {i.lfst.‘:'g'to'nsid_e_raiic;n...jp_ Lh.g.:_.l.uc-:at_ioﬁ._.()f:.sta:;'i"un;-; i.s'_..naturally.H.w..c(,u.wc::.hic.nc:u_: t.(J:pa.Sscn'.-'
gers.,' lj;i.L 'tpn.:)_"i_-na:;)y' ;ialio:ész arsd too shtn_:t, .a..‘d‘iS_t.a.m.:.r;"b_e.l.w‘s:.uh _'L'h;:n{ \‘\fill. .i'm': reasc th:. D?(&l‘&tiﬂg. :
':ct.)s‘t a_s'l\"vcll_-'éls‘ th__é ..c:‘cjn'::‘.‘_tir‘t.lc.:ti.on_ c..os.L 3 :19t' only.r-t_ha_t . b't_z.{-. i.t..\\.fill'.rod.ucc’ Eh_%:'o;)é‘i;a:lion :S.pe.c;d c;[
. .ti_'%ii'hs and encl in the, _1.'0_5_;-:‘ t.af_Ith'c "e.ss'én.ti.et]: ‘i.‘u;)c:t_ion. 'i_)f. a;'_'x'_a})icl- t _ra.ns-it._' uulwayIn u{u"_ dé_sign,
: .‘It_he';-_:e[o.r(.j.,.l}th.e-"dis__taillicg'.la.%L\y.e.t;n s‘tz._i,.t i.o‘.ns_"hés ‘h_(:c:‘n 1:11;1(1(':' 'a:.s.:l.zmn'g asposmble m Lhesublubs ;o and,
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“in Lhe midtown not mmu Lh an 700 m. -
Bgsi_c'le_s"., m desigﬁing the _1.1_1icltc.)wn stations the floor spactg_ .].1ad b.E:lt.e.r .be '|.nad.ej to um.nt'éin
'_e_nougli room, which will be .av_a'il.al_)lz; for'{.hc: .enlargemént 6‘[ si.étion_,e:q_u'i}Smmﬂ;S 1;01- in’cr_éasu{i
' paesu‘agel.s in futu.r | | |
As suburban slauons t_n_]oy a wide qphc,rc .of Inflll(‘n(,E‘, li is advxsablL *.haL Lhe\; .w 1.11 be
gq}l_ii)pcc:l‘”with Sl‘.atibn ‘sguares inl f'r(_'n.aL of thf.:m wh'i:;h'_ includgl par_k]ng places f_u_r Lhz_: p.ass‘eng_c__;-_s
' \Ivh..oz u.i'iiizé b.n:s".e's or ta\m |
l 1:;_1- B S]tlc p]a.t}o.rm a.nd i.slarici_- r.Jl,aU.fox_'r.n:.:"
'.Thé.ré. are t\VOI_](iﬁIFj.S.Of} plat.foi.-.;.*.ns .: a '.s_ic[é "I.)Ié.tf'o rm z.m:(? an 'ié'_la_:;n.:i' 'pljéu‘ft.z.'_rm..
In the _f_;:J'i'.h'\ef‘- the .1ine.-o.f tr'acl:k.'t;éma'.inS' s-t:]:’éi.g.ﬁt, \..th'c'l;en.;;blles.th'e ..S..t:E-l{-ir)n .ét_.l;:.tz::iu_k."v_,:'i.‘;f'; '
.lbL cumpal atwcly sxmph. i in Lhc 1attur, cm Lh(, :-L)ntrary,.. the: ru;xed section -should b; put
’ .,ll)eLw 2en k.Lhc lme ahead and behmél thc pl%tform .and also th;a ]me w111 have to be Iéld deep in t..ho
gro.und owmg to'Lhe C:).lSt cnice of Lhe mezz.ax;une whlcl'.x 1s.usuallf necessary ‘in thé l..u.'ld.e.;rground
E _railwa.y t_o. dcal "‘:"’tl.l_—th‘;‘ 'Pa}'SSerllgerS | .However, thls has a.grcat uuley bu’a.u&.c éne platform. -
can be-Iu_sécl.i.n"_c';of_lhm.cah.by t:rain:s.'_r_l.m'ljing. in...d.iff'ex_'eri; direét'ioﬁ's. n the case ..'uf_ a side .pia._tform: '
'éi'ther:' a ﬁaé:s'a.ge_uﬁder.t L}'a_e::".trac.k'_o_r_ é. mez.-./.,_anine .w_i'l'lj.hav:r,;_id be. -Bliilt;:i'_t:o (I:'_cnn'i-géct;t]u_: blié_tf'(.)rms-.: -
"mstz.xllc-cl on both sxd..es of the lme
| Thu.s each of Lhe‘;s_ t.wo types ha's mel.‘lts axx.ud.demer:ts. wlnch of Lhem to- adopt w111 be L

__'df_u,rmm ld by the (,Dl‘:d'lLLOhb of.locatzon of- stat1§ns Generally speakmg,. 1sland.type platforms:: :
a_r"e _E.l__c.lopt:(.:d“i_lfl sgclh_-m.idt‘own 's_t;tiqr:\_s as deal__in’ w.nh.a number of passangers._ (F1g5 28 and 2.9) o
.l=1‘_. 2 | Lt,ngjih.an.ci Wldth of piatfor.m. _.
;A*L(.‘Ol.dlﬂt, to. .th.e t.ram 0[)(‘1.;—1“0:1 pr ogxa.m based ‘on lhc tr anspoxt clcmand m l98(l, Whuh |
: "‘:.lns bu,‘n :sidl.led dbolvc_, ‘tlamsl will .bL run on ea(.h lme at a. heaclwa.y.of two mmutcs thn the.
_Lam]mslltmn o.i; tlams are fm NU . Ltm, ('lg‘hf c,‘als. fnz “\io : .me.bz\ ca:ls. for \Iu. 3 Line
'.fmu La1.s V .[‘hl ‘r.(;[ore. th(; {fu,hvo, anBih of the platforn.m., wluc.‘h is. 1cqnl11 ed-by lhe, abU\c

numl)(,r uf < mlplul cars: \nll be ap]n ouma.iely as fullows (mdumum tzam len;,Lh + B m)

_ -]..7"‘01'_ a 'Li‘ait) cohsis‘l.ing of B _cat‘s- o S E S C 152 m

:-_. bﬁ"‘ .
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I-ll'owc.'vcr,_ the 'zf.ccn.ﬁ:_st.._'r\_:ct_ion aﬁi!_ enl.a'.rg.c.:n;é_nt of: 'un.(le::rgr_ound;ét.ru.cturé.s are generally '~
..E\H.IUI‘P(!L‘.([ Wil[.'1.(:.\'l.l‘fll.l'l’l(i.:(.liffi(t:'.lll.ty,' in al{Li.(:i_[.);.al'Eora. of whic.h thc_co'n.stn.x.c_t_ﬁon-h-.o'r.r.': thé Iir_st_'i._s
.«'ul'\ri.sa.i.hlc_r (;)'f such (iruss'—'sc.uii.:m' as lc:av_iﬁg 1'()61‘_:1 for the p_otéri.tial. éxtgnéibﬁ '_Of'pl.atf_orn'js so that".
- the |$lat:ff:lf§’\s o.f...‘\:’!()- Zan, ﬁmy i)c._'availa.bl._e_' fo;‘ an t;:ight-C_ar;:tréin'aﬁrl 'thdS_e' é_f NlO._3-Li}i.e'f€}r a
_f(.).ur_—cn_l‘ ;l.:l'ﬂil.'l. . - |

I'he w.idth of platforn ;‘;1.101.1.1(1. be 'c.leter.:_.ﬂin.e_c;i.esée_:n.tiall.y _i:3y L_h.e number 6;; anticip‘aéed-"
_passung.u'{-_,uz;,. _l.)l.l.t i_.l’!.h-.al.'Ly cases 1t :s subject to the to[;oéi_-.a:iahi.c:.ll-c;)nd_it'ion:-s’f Sucl;l-:a..S'l’._l'l.e._.\..#.i.d?;h. of -
- roads,” An zilf)p_r.m:(imatc'St'anrlai‘(_l. 'for. L]l[il‘ pla_ifoi‘r;ﬁ WldLh w._iil be 3. 500 m: -5 OOOm 'fo..r ;:;‘:lc:h
_p']_al[;fm.ﬁ;in_:!ht: ‘:‘7‘5."’ _o.I a side t-ype,z_thd 7.'0@ m -10 DID: m in_.th.e. case of _'a"n is'i.a:nd Lype g

| N.a:&t. \y_il!f I.)e'.uu.t.linct_l'l‘h_e"-g.én(.ir.'al id.é.a.o'f__the p.ri;l'c'ipal st.atic;.n,_'
1103 - Grand .com'p.ns-it'e.'sta't:i(m .'.at Si_lex".:l_cio‘.

We :.].)a\,;l‘,- niér.lqbnt”@'hh'lé.}.or.im. of a |.-_.'.1.ag.|.f1ifici"exjit c'entj:'a.tl s't'a'tio.x_ﬁ atsﬂencw The I,
.s:;lalli.c.n{_nf.'lh? I:"irst...fal;}.n_ will be Cn.nne(':_t.é'.d: i:r.lclergr.o:v.l'n_c.!:}:.vit_h -iiI;.a;nd :_1':III_"._.:$ta.t.{o.1;15, wh1chw1}1 be
_,.c on:.st rm.:i.:é'd in :.:fuin.r.é.r- 'L.'p_.‘n'ia.l.{e..a'_._J;).agn;ificien# ti:Qm}".JD_site.'.:;fatic;n_ '_w._hiCh.wilzl be a_c_c;mnizo'x.iﬂ.jgn.ct.iéh-.. '
r:E _i.h.tf lhrc}c{ lines, {ur_ni-s‘}:x‘i;\g c_.qnveniej.ncé-:{_(_) the }.):a.s.:sgrx.géi‘:s t.o_'elmd féém_ all directio_ns.-:

o . gllhild:l(l('a ié. apphcable to lhe :2'.15.._5.ta'1._id;'1:0f‘ .t_hé :S.gc.'o__nd. Pian .; .t.]',.‘-is ét;\t'ibn. ;19111‘13:1“;?6

with thie:stations -2117 and; 2111_; has Bee_r_t also desi'gn'eéi to be a composite station. -

"'l l..4'f I ;Stat iph' iq'|u~"<':or'1_":elzi\é'cl with:c-it‘y.—rcentér.p1foje_ct.-
L I:..u b m‘ zhv smlmn R 6' : .II and B is located in the area of the clty center prOJect now

4il_l1d.(:‘.1-_'\"\‘.':i‘\y._' ’L lns ptuu ;_t whuh anms at Lhc .redevelopm.ent of the mldtown wouid prove .a greater
_"st:u"_é.ucs;'._s,_.: il i?_;o aIJcr\;.k:-s.ai{l'4sLati‘.o.1.1ls.._co‘l_u.ld‘-be..jn'geni_ously cqr-rgla_.lt:c;.d.wlth the-.pl_'op_c_r'éed ne;v les-'. :
.. a.hl!. hmn- nis u:fl 1hc ]): “)l L»'?t:_., ‘ T.l.xizs.; i 5“:".._11(.3 :'re'.a.‘s‘.()_n _wj'hf we' ;hm_t_l'd. lik'e_ to r'.é'c::olm_n".ué_'n.d. thé.J.':._“i.rs_tt_‘}élan' .
;_1_.:5, .(.:;:lwt.;;i;r1i;1g m_ur__'v a H:d{l i-.\.f.(.’_'. iihé_s_ _l.h.z.ax.] ! !}"e S.ec.,_ond Plan
g _ A.[];)‘j'] i.i‘.ma]. C nn-,! r nction of pub]lc.undel ground p;ssage
- Hu 'lh’x'-;.-u ‘-}le.I.III(H'llb. e 9 l 10 and lI11 (égmmon Lo.ih"e f.f_‘l-.ll'.st an.ci '_Sei:‘o;-;d P_lan_s)', ‘m
rlbﬂnnl (".'z.tmlu-ln-m;, Ll)l;.l]!t‘L Ic;l wnh cach mher by a nu,z?amm,, .w111 consutute an underground .
o }:)'aésagv :l;i'r.vl;-_1'1511_5,1.::\’5 -'h_.my‘. ;is. .a!.):_)_ul t\\"b:k.nu.: _'-Tliis rc')ac_i _will bc'.: o.]::e_ned for. t'r_.a‘ffic_: as 'g'leblic o
Vr'«:)_r'nd,. \'\’:f;l.i(:h "\.x-ji._ll z.ml. 'l.)_l;ﬂ )'..- n.u_i.ke a '.gpnxl':?f91;ia]$]_e; "uhc:_l'_c-ifg'rouncl p'.r'.c'n"né.naél'e_frfé'é' frcim motcr.c_a.r
)'i:l:a..fiigf l'l.l.li_._ al.tz;'.:__i _.‘]).:.-._:(.1_\'_;-_;.r._‘g.:.n}.a@‘L‘.@ﬁi?é;ai.el'.n.n;,_e,.-_to ihc s.].io'pl‘nin_g 'peopIe of thlS &[_is.trict,:: a.sl it .is_'.'ac'_- o

“eessible Trom any efitrances 16 be -built in the huildings or any places on the earth surface nearby.’

L =



1.6 Junclion station. -

. The location of the _sta:ﬁnr} Il‘) {common to the First and Second _Plans)lhas' be_é_'nia'rra'ng_ed .

9

io be parallel with the, EII” station of N(.)._'Z Line, by which the ]I “will be: ma.(l_e-n_ot dhly'__a junction
station butl also a point of exchanging cars between tlig lines No. 1 and Na, 2.

The. ] I'J N station (common Lo the Firs( and Second Plans) h'as-.bgen designed o he a’
junction station for No, 3 Line. ‘When No. 1 Line is constructed, the structure of the station -_IIIL;
'; of Na. 3 L_..i'l‘l-c..,'{‘v'_l_lit',l‘l is_'exprscLerl- to cross ~unc'1e'rﬁe_e'1th“the 1Il.'l:,. should be built at the: same time.. _'

R ".I.‘}{(;_.sl_at'-inn l'II s has: heen’;_desi&gned..tb' b'e;._a.juﬁétibﬁ-'s'tétion for the 1ii’_ie5 No. 2 and No. 3.

CThis station has been arranged Lo be péi‘allé’l w"1_'th the: lIII']_'v;'f No. 3 Line, and the changé ‘.of-,c*a_.n‘._s
g lje{.\yéeln the _tw_n'.liﬁcs has been made possible, .

8

' Ag:doir'dihﬁ_tc) tlne"}?‘ixjst Plan, the two -étatidns,‘ 111 10°

-and i have béen.designéa'to-be :

' _L-uﬁi'u.;v'liucl with the tw_u-stétions |

.III.5 anci--lll'll respectively to form juﬁctio’n stations, =

8

2. CC)_NSHITIRUC":I."I.('DN .ME.’I’.H'O._[). OF :U_N'bE'RGRoéfJ.D Li:AIL_W_A_Y".
in the case o.f..‘z-;':box.—: shape -stfuct:t.}ré bl:x'ilt:,.a.t'a.s.hall.d\%/ pko.sit_.'z'on'_'[ro.m'.tﬁ.d e':art'h.Su.rféce, :
.__.t.l.l'e stancda r_(i cons"tru.cti.un"r'rlméithocl. is the (:.ut-'and:-‘c;ovei.*”lliu_'::tho;l."_ Thxs wéll_als'g ';Je' a’pblié:d_t'c;‘_thé:
Cun"xl Fuction of. thL pi_-opbéed uxﬁdg_r.g"r'é.u‘hd:‘réiiw.a..;f;_ . Herelsthe oh;cliné'. ' (Flg 30} | |
12 1 Shor)ng andsurface plankmg
| ) .' ':C_l.‘lL_—. ;1n_.c.l:—.'éu¢e_r:':n).ea_n's:‘t:hé' .m.e;t}_md o_f.‘éx.ca&’atjn.g f_.ro':"n. _t}.mle. .eart'h' ’gtlu.'f'ace. éﬁ'd:refill'iné.th'é.
_RQP at'.i(‘t".comP_ic-L.i.on of .tlié_, Str'.u.::t:u'ré. . |
| Al ._1l_u-._lSc:'gin.l;i'l:n.g;._at_ 1egula1 li;;te1-\f.a.1; (1. E.IO.n.\ - 1. ?O m) o:n .'.b:.(Jth_s:-icie.s of thé.tunngl'_a'r.e:
drivin ;;1_g.;'l .s'hiza_m_ihg piles '(eime_r'”l. 'h_e_gnﬁ qf 300 . 150 or H beam .Qf"?’_(‘)lO"x 300'_-'3'00' x.Z’._OO) .
'\f:az..-ju).u..‘.s types t::J:f .])ilt:'c-,! _;-Ii.x}e'r_s_ a_;-e.e'n'_npl_oy'e_d,;"s:uc_h_a's.'dfdblll”naiﬁnjelr_s:_, éféam Ha.'tmme.r.s,.l.diesei
.1121_'11..1_.-1_;(3'1-5'., : v.l".t_': ' W..lic re _&.lle:g‘e'(_.)_lo[;;y 1S és.'p_e.';:ially soft or heavy .bi.lild.i_n.g.;s with'_shallov;f ft_:a(u;lda'tion' .
d.l( _f_c.‘nin'(_l' ﬁvz{i'li)y_. s_le_;;lt.slae:él_;pi.les 'inlstéafci.'c;f_ rste'(.al_‘ pile_lsrla_.;.‘é dri'vénfiﬁto thé_ e..ar.tlu. Whe_.nj. itis -
‘.d.i”i‘lci_llll.l‘() '.;1.'1'i\'l) st.cle:l p_.il_c_s be..c.a_use t_)f:.}‘.l.a.:.[‘.d. '.lay.'efs:_,..éu.(:.l%l as gra_v.el. .1a..y§'r's_,. ‘piieé .are' er.éct.s.ad in
. l:lho:_j.h'(.l_]ut‘;_'.l_)n'.re.(i' iﬁ. il\iz._i:.i.yc'l; by m(_ans df (;a‘rth. _dri.l_l_.;s. or a\'xgg'lr:s,
| ’I‘hr_-'11.1.u@:':;(:'a_\'fali:g)xn 15:{ Lhé:i.n'ter‘\_res_l‘\'ing' s'pa.c.e.be:t\.vec.ﬁ.th.e r'dw__s__of the piles is c.oz.ﬁt“.ﬁencec.i;_

-as this earth work advances and in the case of employing I beams, timbher lapgings are inhserted

- 7..0}“. -



FIG 30 ) Efxecu'fiq_n by the Open- cu_i'-_a'_n,'d'- cover Method.
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belween thé.ﬂ.an_g.és of the bearn.'ls. In order to_.r(i:lsis_t. thc.I;.tL-ra] pressure of’ the earth br'i(.l.;gin'gi :
.strnt‘s are appiicd hé l)ra.c:':n;_,; at;cl shoring. ..Suc']\. S.-trut_s..ai'c soh.'lc_t_ixm_js lit‘ﬁi:h.urs:.\'vii.h a.l.zt.rg.;c.qx'C)s..s-'
sec.tipn',.'_b_ut in_our-.d_e_sirgn st.c'.el H b_c.:.an.ls.-ar'e préfé_ral)le;_ as :'thé_y can _a.];l'.S\:VC:J' the }’J'll.l‘p'()é(! .L‘)jf a '.sure:_‘
_worl.{_aﬁd can be u;ed aevoral times more th:'aﬁ.ti_nl])c_ré,'.whi:ch' .r'nean.s... mure ccx.mn_m’i_cal_'in t}_fc .
_-_cﬁcl. -iTh,e .ézrcc'tion.al_. ail:n.en'.tions:d[ this_:.natérial .a..]'.l(l il.g'-"_.in"terv.ai I_')r:twe':cn'ea:ch ol._her:w}.fen (::_mploy'cci..._
_Cal;! be estiﬁ'\:at-ed:'- ‘[ro'n.}__L'hé.calt:ﬂ_lﬁt{bn of ‘the gart'l.l 1oaci "a.céc;_'r.c_liné l(:"tizé ;;.ature. of -H}n gr't').ui‘fd.".. In
.'thé-.case. of_einpldyihé H bean’ns.:of_.3(.)0. \ 300 ihe sta _nrlajl:d. cl'l.is;tan;:'e-.-iai:t\vc:.';e.:l‘.'e'ac._h' «.):f- them js 3
=-:.'hél.‘_i'c‘.'fmt.a“il',.r gzi‘} - 3111.'._%_1'hrl .vc'rt_ically&n.ﬁ — 3 5.

o < '.'Inr c.c.m.stru“c.t i'ng':a.:n L.ll.‘ba.ﬂ. 1:nclé;-gr'($.tlﬁ(l. ra.ilway.'iri.th._e' .rg.ac.l ssi{.g the road ,'su:_‘fé(_:é is ;ul'.i_(-\.n-
pla.nke._d, _'iar.in}_"io the .e.xt.:avat.io%)l,- 1n or:dci.' Lo_e.h_s_u'x_-z.e Lhe éﬁr.fiaé:e'Lfe.l_ff'i_(:_.}_”.’fi‘.l‘.l_e S_.l.ll.‘_fazltfﬁ '15 s_f}m_é-:times_..'
-'_I);):a(“rc.léd' (_:H..'Gi'. or'_.:set w ilh .rm;vs ._of .Lij'ﬁ}.)_ei-: b‘ea:'ms:,."_b;.:_;: t'_his dec k;:ﬁé_'x_xwt;jtlxqcl cann ot b.c:.:f'r.ce l;l'.U.l)']-
'-._S\;ch-:c.lé_.fects ?S.brealéége'éﬁd g..ia'?t.erip:g noise: ';in' 'm;r_.d.é;l.sig'n, t_hé;‘.efor.e', -éither- sLeel pl”at__es'm'.‘.
d.ucti..le casl lron p.la_f;e"S' are }.)i'._éfe rable .as'_:c_ic.c;'kih.g '_ma_'t:_ex.'ia}.ls'.. '
'_.Thé plé:ni'c.ing.;_s'wbrk'--is I;:FOI.‘;'..ECU.E.(.:’.:J as féllo_v-)s : th_é'- heads of the s:f—léafhh.]g._pi_lzes. .a1.-e_i féslc.ned" -
.._.up wi.th: steel s_h'a'pe s.‘_c_)‘f. z.;ng.le' z;n_d Chér.ll.’l.f.:l te form '_abxat'i_zi_ent.s » ufSOﬁ_ whic h_:' are spa;nh.ed‘ 4C1.‘O.$5..beé.1.'n._5.3'
{I-be"ar.h._of 600 X 190) atan Iiriterv"al o'f.: 130m ~ :2; 0_6_:11;:_ "ﬂ.m-n the ;b_ove:—.}j)e.ntio_ned.decking. élzit.eé :
. ére y’;ia’x_céd_c_m':t'hé.'s'e'_ é-rc.)sébe'_a.:_"lns_.. Suc‘n C;DI'\S-tTI‘ILl.'C.t".l'On:._W.D!.‘k., even when cé.trr.i'éd:'.om in-the busy r
.tn.:m".ns,' ‘ci'a..'n :ﬁinirﬁize‘ :ti'ie':;l"ai'fic.di.stu'.rb.ance,. 1{ nieasures are 'tak_eﬁ o écuﬁplé_te it_li_n:'a..shor't_
ume at_.m_.idni'gh_t;‘by_ﬁ.rieénsl (.v'[_-t-r‘z_ti"élli._ng' cranes, ctc :
122 : I.'Z'}Xca.x:'a;io'n..' .. | e

. _..El.év.gtt.pfs::.:a.l.qd"hop.}.)e'__r_ s .‘;_‘».l.'m_o‘jpld be'::in_stz;l_.lgéd 'z.at lin.t'er';.:ré\._ls' of- 3..(:).:11:.- 60m on the Ie.arth'suf{_a_i:e-

to sho.'w,.r'el -:Qp:t]_'\ga_'é_ﬁ_cca'v_a{ed :e:a;rt.lil.i}\'}';i.c'h is ]oadedm trulcks. to b(_e.': c';t_rri'ec_l away ‘IV_Ia rious, mams.
" s u_.;':h a 5 piﬁe—_\linqs rJ.f:v'sf.a.ﬁe._.f \5;".()1'_.1(,._..Sé\.‘;'ag.e.,'. : _elel.ct.i"ir.: powér,'. c_ommlmlcat:on, g;;is'.' et(_ whlch .ha\l!(.z
b.'eeri:.la.i_d _li;l’&gf.grmm:d..t.\.':.}t'}ii11.:t'}_3.e':spac_e. D:f. é'kt.:e;.\.*.aLi011 w .id.th,_‘ s_l.iuunlci bé .dug. out l..:'ef;:re'ha.nc_l:h_y.
s c.ar._e.fﬁl 'ha.;xd ;\_r.r..);-k‘tq':l:c‘a _s;;.h"‘pén_ded__ 'fromz ._t.he l)cama of th:é d(L]\]]‘iL{ Onc g':ann'ol..i.j.c._ too 'hﬂxch ca1."¢.f1':1 '.
.'in..t.h.l_s__worif., ‘as ac(‘.lc{entb .Of.tell.}__i‘éSll..it. {r.nm '[h_c _In_'c_zakagé ol .siz'.ch._pig.ne‘j—'liné._'s .1}.11-9:ug.h carelessness:

- As “?(;’:_'?ricigi.r;lg Stri.lt's., .\ifi.tfl\ :L_'h_ﬂi_l";i'c—:i)z;r's.,..\';'l;.ich alu ]leis'iéc! jc.gh.gt‘h‘w._isc.énd CI;_IOS_S“}iSE,_ .
"'t.he. fl”.’(..'»!-'iﬂ'n.o.f _1_a1‘_g¢"5i_'z.e'(l‘_exca";.;atfl:ﬁg r.*néic‘hi.n_cés is li'tjni.tcd-,. it is'so;;é.ti;ﬁ..e s“'a.d\;;'s:_abl'c l.c;.:.e.h'l[ﬂ.‘_'-?s‘r" :
: be]t(,Uﬂ.VE)’Olb, sma}klil_—s-i.igz(.l_'bul.ll';i'oz'c.:rs a%n'c_i-'j')cw.e_r: slhdvegls"_,. .z_ari.d,.. .i_ffne'c_-..c.ss..z.;.r"y;. :c[‘anishe.ﬂ: dr(:_-dg(_:téjs.'
i 1:2.._ 3 - C‘.(_D'nsl: ruction l.a.l‘ll:i_‘\-\;'.i.;i:¢.I'i.31'.()ﬂfii1g__\vO‘L:‘k'-

. When the ‘e.\_cca,.v__at'it_:fﬁ. has reached the ])'res'.c:;ilbecl' depth;’ foundation concrete.of about 10 em

Y IN



‘in'Lfi:i..;:l.clu(f.s's.is-p].zi(_:ec!,* \1.[.)0_n'.wh.i(_:h _is_.(:'('mSL.ructcd the unc]ei"g.rount.] L'éilwa\}._s.trllc.tizlfe of b;'n; &i.ha].)u. .
'I‘h;é .cb.ncret.er ']sl_ac.ing .\.vofk- of tl_ﬁé 1'.L—-i_nE0rce_d_c:.oncr.e‘l,e sfructurg_is aim.nst__.the. .san'u; as th.e,u.suz.tl '
'cas.e_s.'

. As.'thc'.\1_1_1.dérgrukl.mcl La;lway _.stl'lllct_ui-'es'q:l;i; built (;ftcn 'i)..t:l:oxv_ the grti.)ll_i’l_(i -‘\.v'a!;m‘ 1eve],'_‘_L]u.:ir_r
't.i'il-c'_tt:r:n'fc£1-'er1.ce'must i)e _p.r.ot(.‘.ctéél by pérfcc.t wgterpro.oi'iing_ lé.y.er:.sz. : ;

How to Fidhétfucl“ lhﬂ_.:\.vat:{’,rl).l*()df- l_ay.ré.l.-k.shﬁull('] ‘be del:'s_} [':n]'l.l.’.].ed by tl;t',- c_:.o;u.iiiiohé of Lhe '
'.g,co'l'ugy_ a.n“cl gl-_(mrid _.\_..vater.‘ For shcﬁ géc;lbgs,: of Ca,;aum a.é; co.nta;iﬁ_ir'ig lutle a'n'm_l_uﬁ' of \\atel Ahe
. [Ollt;vk.riﬁg Cl(.blgﬂ is 'cstnsi:(ierc:cl'.t'O.: Qtioci .I.'ﬂ_u‘P_OS.:e-_ : (. Fig. 31 ) B

o Inthe c'a.:-‘,e;'o'i"a.' sl‘é_ti-on___sti_.'uc't."u re t‘.r.]E_‘,..tT\.b:I'.a.l;lﬂ. typc, wat:z_.»i‘.pr.('mf w.ofk.. wiU bc_ 'a..]).j.?].:'l.ed L_L_) lhv

._11.15]3(:1‘_:%5}.;.11’),' w}_'.i-l(.z _.i't"s slde-wall an.d_zbof.t:m.ﬁ slab arc.a_‘cua'ted-'\xlr:if;l% a laye 1 n{-.r'hor;a'r. m._ixed:.\;v"i:;l"l :
;'wa.;é.l;pzl-:o'q'f 111.8_1::8'1-.‘]4';1'; ._ For L‘h:(:”t:\iln.lsel sectioﬁs;otﬁ:u_.z r_._{fhan _.st"agions'jthé whale c.'z-rc'\:;mzferenli.-ia.ﬁ éx.t: the
.Str.un.:t_ur..e_.. is. é‘o'a.n:f_:d With a-martar layer mla\eq .‘;'_’i“‘:l Wat“lfp_.".oof' ’i‘at,c.rial' | F.o:r._ th‘- “'a“;-s‘—"ﬁ‘ vse
_]OlrlL ciqé_f_énéé off_f.bé con?:il"_(_:tq"..p_lé..ci'ng.w.fﬁic'h:_ :isi.c.iesiél.'led't.o Bé‘_f_o:.rmcd:al'._'evé:-;z‘ 15 m - ZU'Im'; '
:“:ihe._‘:f.sicl'c;:-wa.llzal)a uppe{- siéb ‘;\_zill'..b.e_ woﬁnd ro_.ﬁ.nd.'.\'.vitﬁ membranetype w'ate'l.'.}ﬁ.roo.f m‘iat.e'ri.a_l,.:.g'.\'vl;i.c':h.

is about 1 meter wide, in order to prevent the waterproof'layer of mortar from cracking.

. 13. TRACK . -

_Aé for :fhe_' t.rac.k s_tru'ct'gre',- 'cohé_.ré:t'é:'i't)._a._d.bed.ha..'s_..lb'é.ac.j-:.r; prefei"i‘ed, .anc.l., mu'reovér",.'_t}.:_e :
rail 'is_. d_gé i.gh.ef.l:-t.o be. 1:_a..id_ di;’ectly on_.'_‘tt}_i.g_"czon_c‘r:ete;’ -r:ozidbed"w‘ithc;_ﬁt s;lé;é:per.s."b'y' means of elasiic
: .fast'f.zning‘.; . o
| _ An ifil'éjz.d. st‘_'r.ucttir.c.a _f(};%:ihe ._{i.tidéi‘g?-_c_)tiln.cl."_.railw'af‘-wéul.r!‘ be .s uch _é s ‘L.:_apa'.blc. c_;_f‘ 1.-'echi'c_in§-,’; ‘the
: amount 'c.')ll":.*l;a_i.r1.tci:11§tx.g:.e .\'\r"ork,' t_l.'.l'ak'ing ‘1‘:01(!&-5 l:._l.\e .l‘l.]ail'l.f..('jl.'l:a n:ce. except i!'.l_l.h(: tasc_ of -1-(3[)1.2.1_(3111'1;,”.1 h(
.[.:;a _r_is_ nf \Qm; n-.ou.|.,- _:'mzl_lzter.ial.s-,. fa_n(.]., .n_ig i-l:l;oi_fér,‘_ éa:u.s.i ng '.t.h.e.‘i.é'a 81 'no.i's.e and v i.l.).l-al. ion. .'.Fm.- _.lh'is_.-.' i
: r.e:aé._qr.m wcg have 1jt;cjor'nmend.¢d.:é.'s.trt.lc?ﬁre..‘. \._vr;ilc.h i:'s_.l"l.xle‘ll_at._c.s_tz'c:le:v.i.ce, br(':ugln‘..al.mu.l _.1_3‘_{; yeja.r.;_' 1
. S.L_u_dy,' and_l_a:lreé..dyﬁin us e. 1 n _%F.(.vll<.yo, to l?.c g_d\o‘_.ptecil‘ .irf. i h(:-'p_r.g;s_e.n%.:-pr'(;je;::‘.t.. : A.(;cqz'.d.ip'g to th:i's r.lc*;/.i ce,
'a.s.' q }.:)o\:v n _il_\ fig. 32_,.' the rdll 15 "1331-_[éctiy éiﬁsti’c —.'fé si*ché_;l. I:bIOLIh. _\re1-i_ica1'1.)r ‘an:d 11?9.1' i~z.on.1z.11.1._'y'. by :
- :‘n.e;in_s g;f a .1'L_1‘bbe.rk.m_at(‘er'i.al. '.w.hi:t;h.. c#t;:s'els t.he lc.a'b‘.l.'ﬁ_oiisé .':.111"(!:.'\.’ i"ij_.r.atliou. CThi S.-"'lSlal'SLITlIC(..ll_I.‘C.'- '
: :_\=..lh.i_ch, we bclu,ve. is \\_f'e‘ll _wm'_th'r.:._\_\;'_ 'Jf‘IC_C.(J.t.11l11E! nda"l:imﬂ_i.n” vu,w .C;.f...lllé ic.t')t.*n[u:rle;b.l_.e ride in th.e car

and the reduced amount of maintenance work,
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'l-h? ra;il'. 15 ].. 435 -m__in._gau.ge.,. 50 kg péf meter ir.x.'wéighlt'm;d 25 m _in. le.hgsr.;}‘zs.-'_:The jr:»i:nLj :
._.ul'ear'miicc u.l': _rai.l.':in‘ the .s'Lraig'h‘t s'ect.ion'e'm.d Lhc curved .section‘..with':i 41.-a£:liu's. IOI-'ﬁ;ore' tﬁa_n 'SC;U m
is welded, .-1).1.1_1 thal of siénﬁl puix.]'.ts. is insixlz_i.t:egl. | |
Fr&).‘;;‘s. No. 10 should be "_3rnplQY:(.l_d for:.cro.sso.\'/érfs. '
V.ﬁfi:s;.i';_les,'.t'hé cx_‘nss_—s'e.ct,_ion'_ of .Lhe t'u_n;\.cl.\ﬁ_h.e're a.i;fbg '1%. il.':s_té,llé.d 5};161:,'1.1.(1 b;e ;:rf .al _Spe.cial...'
: _:'shape'."w)_aic.h 15 .a'lé;_l.r.njg as 80 m'-_z.\'nd_.-w.itho.ut _c:_;:_nt:ral Prop.s",j__t.his 'n;elans ‘that the .positi._dn_of Ir.ogS_._ o
";shm_ll:clr"}.;r;:'l_d.cl_.f}rn.‘si.néd at t'hc_lmg.i.nr;jng.o.f' de:s'i.g.n:ihg.-' '-..If’o:r in_stan‘ce,_ i.n .t.};xé_cas.e.c'J[ 1he s.ect.ion "ofr_..
. Nul i_,iDe._'_.a..ssi[.g,n.(lzcl_,tr_):t'hg':.FirstILCon.s.LI;'Li'ctic:n.P_e.ri“u:d, ‘g d'_ou.ble_.c.x_"c.)"sso_vér-Will'.};avé-:{p._';be_in.s@lled'-”
o : f<":_r_ :t.hc' tu.1-1_3-.i).a'(:?('-g.}z".tnréii_n; al z.l‘.pmnt. 5}.1'6.11_0.1' the 115 .Stati'o.n'- _(tﬁe' .215_ stat_i'on..__(.).f the_.Seﬁdnd Plan) .
.:21_:1(1'_ll_luz. 111.!. sta.t'i_or.a (co.i'ni.jﬁ'm'tc) L.h_e.é'ecc.md .Plaﬁj,..lax.'_nd .a'.'single .c:r__oss'qve.aflat.a_ ény Ha:lf;.v:a’y p'oi}zt S

“for emergency.

14, . DRAINAGE.

A.it‘r;u'ut‘_gh :t.h.e.whole tuﬁﬁel' str'L.i.ctu'i-e. is'.shr_.:a:th.ecl vGith_ \'vatié.fprc;o.f la.y'ers',- i.t-;.c.at.mo_t'b.é
frev f] orm ‘«omc l‘eakag;e, be.szdes, me.asurc..s should be taken to dram the rain- watér flrom Lhe.
.c-:.nti'anché 'cﬁ station‘s' and vén’tilatihg hol'e.s as Well as .'slop'_of the stations; | All such
water is f:ral 5%Lhercd m.to the c;antral dltch in Lhe tunnel roadi:ed and flowing alonc the tracl-c :
.gl"?(.“ct;l_ led mto {hi, célc_i: bal5m of thL p.ump. ‘1 c-o.m, frorﬁ where pumpe.d out. the turmel The
:"l.)‘un.‘l“p 1-(-,',_)‘.1‘5 F*_."'.“._P'??“"-_“.l ip-ti\é':recé;'ses aloqg.:t‘he. _ionglft_udin'a;}- slope‘.,-. E.md_. the p_rope‘r_ d;s?al1.(£.él_'.1 -

Between them should be less than | km

I5.  VENTILATING DEVICE .

,['lie '\"(’.'Il1._ill?.;l_.ll‘lt.).l1_0[; L:l.m"..Lm_ne.I sec,t..iéns b.etwe.,.en 'si_:a.lioﬁ's' _is_ c‘or_u:i}.icu.ec‘:l by_ .‘th‘; patﬁral :
vf-ntlht[un Whl.c h. mak:w E.?bL‘ of. the };1;&0:1 movement o.i rmmmb trdins, '.For thi."s‘ iailrpose, ron
_h:_nt h si'du..:é uf.l_hu l\i_mjc}.' vent_i]alling holes, with a dwtance of about 100 m belween them, are dug
..i.h._-ll.u:_ 1'(':)'3(1.551.(1'1'{1.('.!3 so that tho air ﬁ\éylcg}né'in.'tb a;id_gol out (;_f the t\im_ne'}.."'
Sm h'L*.L)ii.):'lf_().1_1'.Sl_._ai.ilzui;5'_z_x.s.dgalihg'_\"\'ith aw average nwmber of pa.s_s‘erl'i.g,e_rs .n'iE.l.}."' fe_ly.-'o'r.l_ :

the ventilafing holes on the road sutface, and entrances and exits of passengers for naiural

= 7E



\)_e.nt'._ilati'o.n.'

_Ptowayér,- f._or.l‘nzﬁn .stéti.t_nis dééliné wn,ha iépgé m.u;:%h'er .of ‘passen.gle-r.s.:f(.)zfc.éd :dr.'aft _.
sy S.l_(1_ln._;.-s.l-ﬁmi..d ‘also 1.'1(-,-.;':11'1;')'1()!(&(_1, ._:lin_(l LhE‘ c01.-rc:3'.sp?0ndii%g éq'uipIm ent.:s _-s'uch as .er.lgil.l'e _‘r'o.orn_._s , wmd g
.cha.nné.l.s,..'_étc. wc)uﬂd .bc n.cce'_ssary.;.' _S_lléh {z.cliz.{liﬁj'ézl.tg. can:ibe u}..iliz_ed.. .;;11.5'0-.1‘.01' c'_o_l:.d: blast v.vh'é.n' it.

becomes desirable in future hy.the increased number of passengers.and trains.

1_5._ - DE’SlGN oF 'E.‘..L_EGT.R'IC'P.OW:_ERI'S.UI.J'E.).I_;.Y_:".
C16. B Oullmo nl powor sup.p]y. io L=Ir>c,tr1( ‘caTSs.
o 'I‘ho fL;'cI VOltaﬂL .for ol(,.ctru‘ c_ars is: 750 V D.C . .T.}.‘le. <.:.u¥-;r'e‘nt, ':.SS_—pl'.]a.sle 60c/s33KV,
'.Itom La Fl(-(trtudarl cl(_ Cala( as is t;-ansfortuwc;cl Lo 750 KV D. C: .l').y_:th_e.'_é-il'i_'c_o.:.i:.r;éctif;ie_z‘.l_atlt.he
_D C bllb':ail()rl c.)f tht. unclc,;-;,x ound rallwagg and. fed to.cars throu!j}.a the tlnr-d ralln _Tﬁe ai_siénce
’ ht‘lw.(,('n cach santatmn has. i)u,n rlo:ngnf-d to. be abr.mt 2: kﬁn on No l Lme, abou.t.Z 3 km on No 2.
:ELin'e a_hd _abuu_l "2; T km'_"cm_'Nt:).':% Llne, m cunslderat;on of the voltage drop of'the” Lh.u'.d ra1l. ana_'_.
me_;;:.:u.f:(':s .t:tl) bctakenm I;i..m::c'-of. a:(f'c i'(l'e;'tt's' to :.nachi.neri(. . |
| I"he la..yout of Lhc D C. .sub::ta..Lwns as s}%own in Flg 3.3 a'm:m.mts"-té' 24 i.rx td£al 9' o'n...
No.ll -Lm(,,.__ 10 on No 2 Lme (out of- \Vthh No. 2 6 Subs{atlon is to be émalgamated with’ No l 4
" one of'Nn. 2 Li'm:) _7 on: No. 3 me, (out oI wluch No. 3- 1 cme is to be amalgamated W1Ith No. 2- 8
. y ong of No 2 I...me) . L
| . Th1s is Lhe ldea §f the s.ubatahcms %ccordlﬁg to: the Fu st Plan and. 1.n the case of the -
. S(‘C()nd Plan.thc lotal :.mmher u_mams ti;e same; l although theré is some alteratmns in thelr '
"-.lm aLmnb. g ’Eh(. unit capamly. of Lhc (.:Onveltt.,l s-to be mqtalle.,ci 1nleach substahon has beenr de:.s1gn—. '
c.rl to hc 2, 000 KW or |, 5()0 KW !eb])t.(. lwely T‘he numb.er of the con;/ertel.'.s needed is. detelnu.n—:_ o
.(,d by lhv (_Ul'l‘l].Jlll(lll()n ol 1110 loacl of bubstatmlns.as shm.v1l1 in ne\t.pe.tli a;braph
[‘he syslc-m of 1(:ed1n;; 15. nf p'nal]u.l \».rnih the nelg,hbo.rmg subslations al‘ld.pl‘O‘.’ldEb o hm,s
l'rnm vm‘]: ‘allbblall(.)]\ 1o feed I'L sp.cclwe 1mvs ancl in l.)oth direc_tmns
BCblLiLS | .séperatc f«,cclera slmul.d be p1novzdud for the car mspechon sheds a.nd repé.lr- -
‘skh'bp:;. |
1 62 I“l;'nt: ic p(;w(,r IL.q\Hl‘Lﬂ per (lay and ma\mmm elect1 ic power per hour

[‘hc vhwlru_ pnwer pur clay, whwh is m_cc_s'aary Icn the cles:gn of Substatlons is -

. _7 e
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_ _estixﬁ'ated.g_s folluws, _"ass;im:i_.r_lg_th.c_:. spééific pbWé_r cons_umption per _'ca'r_ k.ilometer tohe 3.5 KWI-I,
: (vlli_ch iz'!c.iuc_le.s_all..the.a. ptz;\l;rer 'f"o"r_ 'th.e o].aeraticxh“of caz;, 'lighting."-,éttaéhed {?_;_llcriliti'g:s,:. etc., apd ihe _ .
: ) ﬁnax_imprn-:é‘léct.r.ic ]‘)_OW.(’;'.]_..‘. rg_-.ciu'n;ed per hou.lr .iszesl;_il.nated:.al.so-a's fo_'llows_,': the ﬁurnbo.er.'of.traih.sl'
| -b.ei_ng 30: .

‘Line _ Eiectri_c power required pér-clay Max. electric power 'pler?}inou.r-
o (KwH) S (KWH)

t_;he-First
Plan )

‘No.l. - 320, 000 SR | ."-2.9,'{00 :
Noz R -'.3_0-6,000 R SR B 2.7-,'7 _00_ |
...':l_'...No'.__B v R '1'62',_'_0'00" S 4600 :
& '["étél ) ! .. : 788‘ . .-_.71;._480...
- the Se_;it.:{_l.nd' o . |
: _Plan. - . - : . S ) R L
CNet U sb8000 oo 28,800
'._N.o._‘Z. e . "-'29.2'.'_'00__0‘ : . 26',.460__"
: | N.:O_.'3'_ l- ...:lSBJOOOI - _. : : '-.14_','4.(}(.3 :
el taese00 69,600
The loéd' fac.t.or_ m 1-30.tl.—1' Pl]a.\n_s_-"ils 4 .E:To.__.iThé.,l.oa_ﬁ! curvcof l%h.e_ t‘otal"'el‘e_:ctric_:. éo_\i;é:f.. of tﬁé
Fxrst Plan w si;o_m in Fig, 340 '
P 6. 3 Calc.l.ll'a't:'i'%m .‘0'1:’.'19.ad"Q_f.‘é_':.ici‘m'.. 5ubstatmn
i In \’I_‘.;IIL'_;..LIlIY’.;i,.t.:T]:ng'.. the mammum l.c_ia.cl.l .]'):e_:.r hour :.c.l)f':'..g_'a.ch‘_‘stl.lis.‘_tat__i:c.)n_, ‘tl'.le.f;eer;li.ng: di:si_;.a_nc_e: :a_ll.é)te'd_ .
to each ;s assumed to :be half 'thg:.'di.s';gnc_e betweenad_}acentsubstatmns,as éaq'ii of them conducts
i .'._a.'p'zu-ajllzé'l 'fé'le.d_.'_ :'. . l | o
. ‘. .'I‘h'e. 1'.!.33121 peJ km1s .é.\:};l-e_;sécl by ;‘Lhe_" edu.atioﬁ_.. '.

e 2:\ 6.0 x w'-:'\"i.t:
W= ——

whe rc \lv. f—%'s;)ecli'_fic- _}'S'Q.w'e 1_‘_,'.@;_01'1._511.1_75'pt'1§n!. whicfx_ 1s 3. 5 IxWHpel c_i'a'r. km_. .c': _a\'_lc:u'latc_d..;._\_t the r(:‘.“(lci\.,-"‘in_é..
' ,é:id_é c_ﬂ" D lG.. _subé@at}dn, .i'i_i.glt.zdi”ﬁé _tﬁ.e'_powe:.-. f_or_- (_:alj‘:rg.p.érési.ifm , .lig:hti_ng .a..rid atjtﬁa.é.ﬁé_d _fa‘l??li.tif!.é;_ -
- c: niu'nl;e'r_ t)_f: cars f.OII'.ll‘}."li_I‘lg. Lr.aill; S:-;. ‘; H = headway. . | -

. Ey itl‘ne' appllcatlonofthe érléquc_éciu.a;ic;h-t‘he‘ iqad .pe_i"-._k.‘m al e.ajc.h_Linc‘ u. '

N 1'_1'_,1_1'1._;:' LT '._Bl-_'cﬂarl.'ti*ah; _Q_i@:h 241111'1'1.'.35_;;1\.&;? . _'-._1',._6.8,0: KWH!an

‘;"N(‘,'.'a"]_,ine._ _ i ﬁ;qa;-trai'ﬁ‘l\\f"itﬂ""z- min. headway S 1,260 R

.—;73;_
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04 kw |

‘mean load

o time
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N'(.:. ’J 'L.im;' o .4;(:;11' .L.r;;i'n \\{'1..1..h 2 :n\in.'. heédwaY . : .84.0 KWH/'km
‘.']l;he. 1oarl ot’ s’ubététipn 1s'W.;: L- .hv;'re L is the fuedmg c_li.stanc..e. (k'fm)'al'lot'e_c_i to subjSEaILtior}.
']'.‘.h}s L:.um.]’fn.llaﬁ.on 1s t?..\i;ul:.—n.ed in..to:"['.;_ihle.&._ A | |
."I.‘._hc mzr"nhc.r..of.‘ Con.\.fe':- 1je'1's fo.r. eqéh‘ Sl..zlbs.tai..:io'.n is- 2. br_ 3,"..one'_. of \\.'hi.'(:.h:.__b.ei.ng' a .s.‘_ap.are'_ unu
16,4 - F.’l’._l\"-’.lll'._L’f‘,;.(lqi\’.i‘ttg.;_)I‘()g.l.‘arll_'l. : | |
:(a} l PO\\.I(‘;‘I‘ _f.lc:_m.::md and .;;upply p..rqgr_a_;n_ of Qara}:_aé ElectncPower Comp%h.y.f(l_._.a_l :
lé'-jpc{fic i..r,iau,[':_ (_.[Il.! Cara.cz.as)- : . | | |
A_(-'c'o1.'.r_i‘;t‘ng__t.n_ L[I{c. data of the (i'aif%xcas.'ﬁ}e.étric P_o»_v.er _Cq.r_r.ip.ahy, .thé'élé'c.tric powe'r-.c.lr;man_d.
“and S'n'].)ply ._1:11';1gt'.z§.1%\.: frﬂ.ln__l_‘ll;‘-l '1.:cl). 1980 is tab;l]a..t.e.c_f '.in_ti(.) T.ab.le.'é. : TWO e_ie_.(:._t.r.._ic [cyc.l:e S'.;.'50.-_;:f5" aﬁd_ .
g 6() ¢ /'a alc 'n.i ilS'e in Vene':;,l.l.ela:,--a'n.d tH;:.y.a're..i.Jei.hg. brou.gh.t.'tc.z‘a- whiform 'st'ahc']'érd. of &0 E/s.’
Hw ouly.al ca of ’)U c/s at pr.e.se.nt. is Cara(;as Cl!.y, whe.re thcr above mer;n.loned coz;’xpany is going
: u.'» compkule lhu standat.'di.z'aticm by -1968.: | . h
ablc 9 n.uhcatf_s that the.whole powar s.upply wxll be made by the co;’;rlpany s own power :
"pla._ﬁ.ts,_ -hut,. in .add:tmn to thls Lh(,re wxll be, in. v1ew o{ the pox.;er genératlon pro;ect cf all
' .:I.V‘;’.'ni,‘?:\ll;“ia ‘ .:;n ample .p.ow.er &upply also t,o Ga.l.‘acas distrlct.from the hydrauhc power statloﬁs in
"___lthe basin of _the Rwer O_rinoc6 by. t_h_erCg‘rpf.?r‘ac.ion'Vene..zolane'__deﬂ.Guayana. Therefore, _ so_far as
t_li¢ elec‘tr IC ]_.)‘mv_(_er...b..'alai:;_c.:c"is_-lcré.n;c::.r.r_xed-a'- xt 1s pre s:umed: théﬁ thrér'e_ w111 be no. neéd.pf \i'o.r'.rying .
éf;ﬁl):lt. the. .pov.«'c: . .s.upp].y to ‘tl'm -uﬁ_d"érg'_r.oﬁﬁd. -r_ai'l'.w‘ay‘, o |
| ".:(b) .P(.F;\’(3I.‘_ t.'.c_'.cc.z-ivi:ng .prr_)gram.__
Thv ma\m\u;.n a.mount of power per hour nee&ed by f.]‘llb prcuect for the. tran3p0rt volume ‘
. ,m 1980 15.. in the L’UJO of lhe Fu sf. Plan, appro\zn}aiely 29, 000 KWH fcr No l Llne, 28 000 KWI-I

:_"fu1 ’\Io. 2 ng dnd [C) 000 hWH {or \’0 3 Lme, Lotallmé 72, 000 KWH, By the _ttme' tl_u‘s p)_:o_]ec’l:-ls

‘va a: Llul out llu (YLIU (-han;,,c: pr (ﬁ;,x“lm of thL. Caracaa Electr;c Power Co. will h'ave been cdr{npl'eted_;_- .

Thore i'mg. Hu Mlpply unu,nt At that t;me is deblgn(.d to: be 3 phase A C. 60 c./s 33" KV in _c.a{t;oe_._"'j
‘:Hmt th\. anplvlmn of Hw cyclc Ch'mge progl am happens to be too Iate foz the pzésent prme.ct thf.e".
pnm_,x esy aclw(lniv'nt the (.l‘)’Ll.L, ch«'\ngr., work bhould be made ro keep pacde u‘ulth the pc;\';zer recelvmg
.i)rt)'gra.n:l. :(.Jf 1.hc :.4‘.\.:13_;1 siét.i(ans of the 'iu*_l.dergrotii;\d" rz;_i.l_\v:.z;y._ :
. '1.:3‘_('-?“"" i-.‘_iuihc)l_i.l‘('l_;)q aupphed, m ljl-i.'.r'\cip.l(.e:',‘ from thése_ 'sul.)..r.st;it‘iqﬁ's af t&e ciompé..ny' w]uchare :
juqiéi&)pcél u;i_.l:l.a .35'5.].\:-‘.\{'11\.l.5..b.21‘.t'B;.. : th'_é qubs‘titipns,.lr(_:a.tié,_ St Rosa), '”Chac.:ao,. Ei_Ccn&er_lfé and Prado
- du Ma“a 'Ez'ln.z.\.(:l(:li;i.'u_l%,.:1_‘.17'(':.'7&5\{1;&.‘-:{%1:%?9_15‘ of i;iec_lr'a.s._ i.s .'gxlaet;_'t'ecl{ to be 11'.f;\a'lylbu'ilt _iﬁ__a fgu; lyea_;‘s,. when

.Lh-(!_])()Lver‘_.'snpply_ E_r_o_n'f_lh'is ."subst"_aliq'n‘w'ill_al_s.o be’ made pussible. o

: — 80—
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Table 9. Pi_aﬁ for powey s.up.p'ly a._r_id d:emand of -~
S “Caracas Electric Power Company. '

- Demand power (MW) :

‘Supply power (MW} :

'~ 50 Cycle |

1964

289

60 Cycle

20

"~ 50 Cycle .- 60 Cycle

396 T

1965

165,

171

258|222

1966

.30

333

62 | 440 -

1967

Q

- 385

1968

o : N 516
o 562

1969

446

562

1970 |

481

© o562

1971 -

L5150

1972 1

555 -

. 702

L1973 .

598

842

1974

643

| 842

1975 |

3 690 -

890

1976

738

938

1977

796

994 -

1978

855

1067

1979

1207

":léso"“

918

987




In the a.b.s.ericé 6{ .pr'o.i)cr neiéhiiéi‘iﬁg sub'stz_itio.né, _1.711:-_.1t: is, in the v_icir.fi'tY:.of_.Antim_an_O.
Cochc and Palquc. I—Iumbolt powe 1'-s.up_ply_ :'.s.m'ac!e' '}.71.-01:11.#}1@. ?.).ra_l.nc:h of the ;)x'e rh.e%d :-t_ra'l.nsrﬁiss_iém
lmes of 33 KV
A_lthough it wz;.s_ cc')_nc:eiyabig: to g_et..the pc.)'__wl.er sﬁpﬁly .fr_cn'ﬁ'__t..h:e....l.)rar:i_c.h liri.e.s‘ .éf .1.}3'(-; :ﬁ:ﬁh_.». z-
glound cable of 33 KV ip.th.é ;:i.t.y, 'th'i.s i'dg—:a'._h.as. .b.eé-n a.b.an.d.o'ne.d o\.viné._"to Lh(, 'L.inc‘e.r.tair.:t:y _'of: ‘the ..
: é;_:.c.éss c:a'.lal_'e..cé;p.a_.(':ity_ .ih f'L.xt._ur_e_. SN | |
-~ Each st;]gététio:; shonld i:n‘e:'so_built.‘:-és to i_.'ltiliz..é.ll;\\r'o .sy.stem of pé\#é:r __s;)m:.c.e, féoviéliné
. ag,amst the mt(,rrupu.on of %e.rvu:e in .the r.e.g,.ular powc_r Imc by mcans 01’ mstallmg auﬁlxary lmc_-'-,
: '-:_.01 1nterc0nnectm;ﬂ Ll’anSmlelOn cables wu.h .eaci.x othcr. | .
'._;Fig.. 35 _'shows the d;agrgrv} of the elecl.'ric poéf._r'cr -I‘E.s;_;‘_.é..i.‘v‘ing st,'_f:stem__,._
1'..6..5 .-lnt:ér;:éx.x_ﬁ_c‘aétiﬁg-.'cai:'o.le_s‘ between D C..:s__ﬁb'__statio.n:_s..' |
E B :.. ’I‘hé iﬁt.ér..é';)n;i.é.cti'n'g c.abzlés'bet'\;v.e'e.:.i. s.u}.:.'station"s:.sho.u_ld be__of. 33 KV, the 'si?;e b.é.ir.ig either |
":100 mmz.or 150 mmz,ar.nd inthe" tunnel con.tamed 1.n ceramic Lrough laxd at’ th.e fOOt.O[ the‘Szde:-waI}..
-._..1'.6. 6 Outlme of D, c. st\bst_atiqn :facilitjés. 5
- Thg outlinc_:: of thé Iamlltkestobemstalled on _ﬁo. 'l. ii’n_e of thé .F.;lr;st.Plan.'_i"s_ as 'f.ollc.)w.s:‘-.- :
' TheDC Substéticlﬁlz.(lwl] _1'.ec_eiv':e-s 't_:.lx.vo'—liné-:sﬁipply:b'yir m:ea.z.is' of _c-a'.bles déz.‘iv:e'd f:rom the |
35 KVbus bar of thé com’ﬁan:y__’ s:."Ca.tia:su.bstjgﬁio.r{;. ‘:_s'oéij.oztﬁe DC s;bséation (1 -4} from St. R'c'ns"z.x,"_ 3
.t'he D C'_._-s'ul;s;ta'r.i_{:m‘ (1 -b)from Chacao, and t'he. D C. substahon (l 9) from El Convento. Thc |

lengths of these cables are :.

.f..xjom_ (;{1 )'.é_iib:s'tatibp 'Lo,Catié‘i"_s‘ﬁbst_at'ibh - R :._‘1'.‘7. kin
. {1~4) . PRI _:_s_:; Rosa ‘- o ' :.'-.0.'7_:' b
M (1-6) : ” o "-:'c.hacanl:. e | T '_0;.'7"._-,, -
. _”:..('l_h.‘?) . . :g'_l'_zgo;;\,;,_'m_;,_ ”_.... . - ._ .. 3 o

.'lﬂ_h.e la ying_._\f'{‘)z;}.{_ ‘?_1; ()1;'5::';é.bl‘f.:_s_;l.aad: bettm l?é' .l.eft:f.o_ the .e_;.e.t:'t'ric“p.p\yef c(_JnTpal;\{/...-BéSidés,
"i'n: de ri_ving_1it1¢$_.f__1-(:r_i1 .nie._‘33:;'1<*v" b\lb b'lx(,\Llllql\(‘cllrllltl)rbakgrb ;%hqt1ici'.i;-é ins'g.allec.l.. ':
. l_ hlx_t‘(':fc;()rin.eéti.“l:ng .ca.l.jlas"o['j_;{ K\.ri.‘shmll'l"c_i. bc: _la:id a'.t... 1_11-.:.c;ss.a ;.Iy:.l.jl'z_a‘ce;;' as ..State_(.l'al.)é)\_’_e,
bet\vecn each D C s.{tbsl‘:‘tticm. B | | |
| Ab for altachc.cl pr)\;’cr faL.llllli.S, ‘thr LC.llnltb of LLansfmmet., smglephase 33 I\V/’SK\" |
'lOO()KVA are maLall(,cl at. th(. (l—-‘_&)."subst%ttion”: a.nd two lme supply cables of 3- phase SKV should3 -
b_ﬂ -]a.id al_l_ ‘?191_1[}‘. fi’“_’ 'ra_ilwa__y -l_ifie.'_t'c? di_.s'ﬂl 'L'.i.].J.ui:.G 'po_we_r_ t.o' Ll_rc' sw.:l_ich_ h_ouslz Df eac.h Sl_.al..lol], wluch ‘

Cavill-be later mentioned.

. _83“— R .-
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When';’l s.‘:ubs.tat'fc;l-,. _.'ca.nn'ol; be b.uil.t. on Lhc earth su't-fa.ce.'becaust;':r_)f g]{c.laclt of proi)ér s.ite.
‘ot its .'no'ise, ‘or _wligré l:lﬂ_é.re.i's much room .f_o.r .ii.-.-b:ec_au.se ﬁhé i{mnul is in the deep p_lac.c,.-i't is 'l)ui]'.:t‘
' unde.f.gr.cn}nd..- OuL i:_)f.th;:e l‘J substations of the }:.“ir-st'.Plan-_-'l ]a'a\.ru.l..)ei.:':11 ﬂ_csigncd to be r).r.1 the earth
_.surface and 5, linde.rgrou:.nd. ' The surface é\tbSL‘dL{OﬁS shdu].r.l. l)(, _Of.i_x.u.lc).o_]-:‘ty.]).t.:,.':,m_rl .t]\(!'i).il.i].{{il-;j#.
of reinforced (_:t_;nc: r.ete _and‘t.wo-stbr'icgi, tey savz_the site ar{d:pre-.:f._(_ent'th; noise: .
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{a_) ‘ (.'1-4}' substation’. . | |
.Build_i.ng: '.r:ein.fﬂ_l'(‘-éd (:(;\ncrét.e‘.“...t'w-o'—' s"@ficd.
‘.Ppw.e.r.'_rc,f'cre'_i\;r.ing équip.rﬁ.eﬁt':s';. 3—ph.".a't5e'_ A C. Z-'B?:. E{V Sing.lc"—l.i.he. s'u]'jpl_g.'r l'r.(.nn ._t.}:é.'.lzmxvu}-
; t_:“bmpa' ny | | )
; .P(.Jw.e‘r'_ t'1-;;1n§iﬁis s.ion .1.3C1l.1ip1.'!‘l(21.1.t5.1 3-—p.h.a...sé A C. 33 .I{"\.f.:tw G-li;né' 'Sup.ply !..(.)_'ad:i:a%c.‘.elnt &ul)—-
.-'-staucmh {3 line’ supply in-dase of ,-;uppl}rmg, te No 2 Lme}
{’1 ansformer eqmpments for attac hed faclllileb sm;_‘ie pimsv l l){JO KV& 3'n"ni:Ls._
Distr.ibution 'cquipt;n.ern'ts" 3- phase A C, KV 4- im ::upply (8 ime supply it cas(_ .of
"-'.'supplymg to ND 2 Lme) Jwo- Aine chst: ‘LbULlOl’l to swnch housx_ of station in cach chrectmn
-..Con\rerter‘ equipmems 5111c0n recLlflel 750 V 2 000 I\W rating B, -3_'u_nits (< u].ﬁtS in ?;'.a:.se nf
supp]ymg to No. 2 Lme) |
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Supcrvlaorvﬂcmd 1en"10tt= tomroi L,qulpmt_ntb (.:e-.ntl‘;l_l c.‘op‘_t'xl'ol_ ,ro_cn.n lje_ilié_ ins'tall'ed.:-i‘lnw.l,}.x_u.
- ']n opcr stdtmn,. ach "s_ubstétibn zs 1#anaged _Opc-rato'.rle,ss..

Rd,tmg, D mcanb that kmd of 1"1“110‘ at AV hlch a mar,}zme can. bz- l.l‘-(_'(] Luntmuoudx \.\uhcmt '
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(b) (1—5) .suijstalmn

Lill..i.l.(]..i. n‘g%:. _c_(ms'l r_u‘c.l:cf! l;_undn;; rg;'c._aun'd; .‘tt‘_rv_;;e_thc-‘::r \\'f.i.L.].1 t]i:e u._n.(iu':;%;,_rl.ﬂzndI _1\'{1.:11\\%8;}’...U.l‘.ﬂl'\'t.!i ]_n'.-' -
“t..:z).rl").o.réil‘,ec'l i ;1'1'0. Qﬁ,p u t'ﬁt.”

Powu zcccnmg_‘ eqmpm.g,nis 3- plnsc A. 2.;3”I.\'.\1..l,_w.('.;—.1‘111e..'f.;.}l.]i}ﬁ}}?‘ (;(}.1.1\'1“:..‘1.'1.‘;’, r
L_.*,c.p.ti;il.n_chts:;. 750 V {2 000 I{W sxhcon re (:lf.i[iez'.i: atm.L\ D 3 umla |
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~Supervisory and remote control equipments: controled {roin the central contral room.
© Fig. 36 shows the skeleton diagram of this substation. = *
{c) ~ Central control room of supervisory and remote control system.

“This control room, together with the train dispatching room,. should be ina proper

station.  The System should be transistorized.

17, © THIRD RAIL AND THE OTHER FEE DING EQUIPMENTS.

R Thivd rail.

(a) - Structure and {nstallﬁli_011 of th.ir_d rail.

" The third rail shivyld bc laid alo:ng the sxdc of 61:1_3 of-'t“_ﬁé i'_ails; -along the wa]l._s_i.delo'f the

tunnel in the straight-section’and curved section with.a radius of pver 300 m; alorig the outer rail -

side in'ihe curved section with a radius of less than 300 in; on the opposite side of the platform in.

.1.7'.“

1 7 .

ST + R Rl.‘hl'\_i rn _i.l‘im.-. C

the élaiion_.-_:_

.“The-third .1‘.a'1~1_..§.;»h0'ulc;_i be of low eaf_btm sieel,’ 50 kg'/r_n. in Weight and of mp-.ccmt'a:ct type.

CUThe stimeture is "sh'(_JIWn inFig. .37, :The inlerrupted se':'ction'sfof the third 1'_é'il' should he ‘connected

with jumpérs.. |

2 Rettien rail bond, -

Rails should bejoined by weldinpg as far as possible, but where welding is impdssibie

conipressed honds ‘or welded bonds should e employed.

3 _ -_"f"u.é;(li(:'t"-._l ine
‘I._"‘uc(:_ie:r '.li:rlzl_c._w '-:H:_l.';;!{.t..}(l..ijc laic-l: lf.él.\\’.c‘:e‘n‘.._tl{c bus b;a‘r of ;i.élbistgii.io;ﬁ'_s- an.cl ,.L'he j.13‘1'1.r o rall
.K"‘_!:”_l -ﬂf\\'? T © -- - -_,-—_.4 -‘j‘." . _ C.l_‘_l.o LO}JI glne' ~_a1‘n;01'.ecl‘._;'.1111iaei'. 1acket Labl(
.:".."ii';'..'u .n'i' _‘..v.i lL -ﬁ. E «l-.:-.} - 50(_)__‘11.11;\2,-.
P ,“'s\ill_?.'ltb(‘l“__.:(‘)f li.m._‘s. . - _- B “:‘..T "4 .
Nk_lllﬂ'yh‘n.r'_'pl‘ w i-r(?s..' __:', cnall g p(1 ime o

" Nepative feeder lines should Be laid from the negative buas bar of substation 1o the im-

Cpédiinee bund inthe tunnel.

Kind of wire +------2:» polyvinyl:chloride insulated wire -

S @‘.7-'-- i
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