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Progress made on 33 pro;ed‘s in $10,000,000 1947 construce

flon program, in spite of
uges, Standordization of

Roads Administration

By F. €. Tarner

Division Engineer
U. 5. Public Roads Administration
Manila, B, |

‘“‘{*]‘AR in the Philippines wrought
% widespread havee o the highway
system, Scarcely any zarea escaped
damage. Even where there was uo
large.seale fighting, there was guerilla
warfare which resulted in wanton de-
struction of highway facilitles.

In 1945 an invenbory was made to
assess the extent of the damage. This
inventory disclozed that of 1,74% per-

manert beidges, 6§21 had been de-
stroved or badly damaged, and that

nearly 3,000 of the 6,352 wooden
bridges would have te be replaced,

either Dbeocanse they had Dbeen de-
stroyed or becaunge of deterioration
due to reglected mainienance. Equally
serious, though notv as spectacular ag
the bridee demolition, was the effect
of military traffic on highway sur-
faces, Llouwds adequately designed for
the slow.-moving carabao carreisn
were czlied upon to ecarry army six-

persannel ond equinment short-
hridge
favored over steel, has helped reduce de
prolects are deseribed herein, with pheios covrfesy

with conereie
lays, Two typical
Fublic

praiecs,

by-six trucks, often bumper-to-Lum-
per, in an unending stream,

$60,000,000 iob

The task that faced the Philippine
Bureau of Public Works was a Her-
culean one. Thirty-five per cent of the
highway system was in urgent need
of rehabilitation. Engineering and
maintenance personnel had become
scaticred during the war, many were
battle casualties, and many inore
were Orawn away after the war by
altractive salavies offcved in private
industry. Cfices and records had been
destroyed, wvaluable plans had been
lest, and all eguipment had been ap-
propriated by the invaders. Revenues
nad fallen to z low leval, since the
nomber of civilizn vehicles had been
drastically reduced. Meanwhile, be-
cause of heavy military movemenis,
the volume of traffic had hecome much
greater than In prewar days. Major
shifts in population also had devel-

oped needs dor extensive improve-
ments to the highway system.
- ?:
[}

PR

it e S v

b s o

Liih,

¥ bpreading caver yggregete n a Mhiippine recansiruciion projoat

ROADE AND &

=]

Pt
[

b
@

After the liberation of the Philip-
pines, the American Army expended
much effort in opening highways for
traffic, and most of the imporiant
roads were passable by {he end of
1945, Much of this wak, I:U\“c“;;r,
was of a temporary nature. Permsg
replacement at the earliest
moment was imperative if
transpolrtation in the Islands, & uaay
strained, was not o break down
entirely.
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The United States, 1'ecoe'nixl".:g the
maulhty of the Pailippines 1o reoon-
struet their highway system without
outside assistance, and rc,ahzu o othe
desirability of establishing 2 ==
econoniy as gulekly as poasibie, -
fered fmanclal aid in the
vien of
provisions of =» act passed b
oress in Apoil, 1848,

authorized funds to assist in
tol‘amon af highways
damaged facililies and to
new projects- thab would
geonomic developmaent of
and which might be ol
portanee to the naticnal defe
United States Public Donds £
tration was de '-.;att:'i ;
to handle the nhdl“\.“‘.'
chabilifation program.

A division ofiics, stafed
perienced Fablic Roads
tion employeces. wgs =
Manila to dirces ihe wouk.
tion of approximatel;
the fiscal vear 1047
allow the progra:
tion projects co
or raplacement of =7
struction of approxim
meters of convveie puves
ers of Interimedia
nous surfacing,
Inwatyps  bBitvwninous
tended as a v
on roads subje
traflic.
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# Hand-work on Santa Mesa Bsulevard. The need for recon-
struction was so greet that the work could rot be deferred
unfil modein cotcrete paving machinery could be obtained

accounting for about ¥55: of that
allocation. The prejects aggregate 313
kilomeiers in lergth and include 93
bridges. Other projects will be added
as rapidly a3 sufficient information
can be assembled. Similar zilocations
are aniicipated for the next two fizseal
years, 7

The Philippine Burezu of DPublic
Works is responsible for actiial engi-
neering Ioeation, des’gn and censtrue-
sion control, Work is to be done under
contracts awardod after competitive
hidding. Pulfic Roadz Administration
reprezenfatives exercize only general
supervision awud gevve as consulianis
to local aushorities. This procedurs
will develon & strong loeal highwey
depertiiens and assist in the rehabib-
tation of the contracting industry,

The rehabilitation program is
planned o crewd into feur yezxs, work
that wonld require nermsily about 15
yeors, af the risk ol seriously over-
taxing the facilities of contracicrs.
It has been Cliflegli 4o intorest Amer-
jean contractors because of the wel-
ume of weorl offered I the United
States.

Lol Baodern Bguipment

There is a sgerious lack of modern
eonstruction couipment in the Islands.
The neeessity Tor immediate rehabili-
tation of £87: of tie Lighway system
makes hand.labor methods totelly in-
adeguate.

It wes belizved that ample equin-
acquired front war-
orved In large guanii-
throunghoud the

ment could ba
stipius stocd
ties in warieus
Islande.  Foud
that source has

warlk, harr wonob oas lovomo
as had heoo ohpocivd. Moch oof the

avellable equipinent wag wnecizily de-
stoned for srmy Lse and not well
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Tactor. Too, muech of the aveilzhbie
equipment was nrot in operating con-
dition, due to wear, deterioralion ond
lack of proper protection znd care.
Repair parts have been hard to get,

7

¥ Comaisted six-lane concrete paverent. Thiz
fn

4.8 mivers and hand-baiching asd finishing in
foving equinment

I Seris Mizis Boolevard o Wanils, Thowing

readway seoiion compleded ard tha fire grad
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# Pouring concrete cturb-and-guiter

ing for ihe

i e

- on Quezon Boulevard.
Job-made woodea Jorms were necessary since steel forms were
not available

and many uni*s have been discarded
for lack of repairs.

In order fo expedite the work,
pool of essential equipmient has been
established, This pool hes boen stocked

o 4
4
savement was placed using
ikhe abienne of eny corurste
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¥ {Left): Wrecked steel span over the Agus river at Danselan, Mirdanao lsland, {Right): Temporary, make-
shift repairs were rescrted fo in order to apen the roads 1o raffic

with units obtained from surplus
stock and with new machinery pur-
chased in the United States. Contrac-
tors are allowed to draw upon this
equipment pool, on a rental basis, to
supplement their supply of road-build-
ing machinery.

While war has doue much {o bring
new skills and new trades to workmen
in the Islands, the changeover from
hand labor to mechanized methods
cannot be accomplished avernight. Op-
erators have to be trained.

Bridge Projects Stondardized

The scarcity of materials, pariicu-
larly steel, has delayved the bridge
reconstruction pregram. In the early
stages of the program stcel suppliers
talked in terms of 12 to 18 months
delivery, and then only at prices cur-
rent at the time of actual delivery.
Naturally contractors wereg hesitant
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about bidding under those conditions.

Three methods have heen adopied
to improve the situation: (1) Wher-
ever possible, reinforced concreie de-
sign has been favored over siruetural

steel, even though it may be more
eostly. (2} In order to simplify fabri-

eation, a few standard span lengths
and designs have been adopted. Evory
effort is made to use standard unit
lengths wherever possible. (3) A sup-
ply of reinforcing steel has been ob-
tained and stocked. This is distributed
to eontractors as needed, so that they
wili not he foreed to negoiinte for firm
prices and definize delivery dates each
time before subimitting bids.

Gravel, sand and erushed stone are
available but modern methods of pro-
ducing them in adequate quantities
are lacking in most localities. A
gravel plant and a rock quarry have
bezn obtained as complete operating
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¢ Provingial road in Mindeoro shewing the cumufetive vfeet of neglected

maintenance and hoavy Armry

Bl

7 traffic on o Hghtly-graveled road

vnits and are producing material for
use in the Manila area. Loeal guar-
ries are being opeuned up on a ¢am-
mercial basis, and the aggregate sup-
ply is rapidly increasing, but it will be
necessary to obtain additionzl port-
able crushing and sereening units Zor
use In outlying provinces if highway
construction is to progress as it shouid.

Despite all these handicaps a fair
start has been made on the acinal ac-
complishment of the rehabliitiation
work, By the end of 1947 uimost a-”
the projects included in the first
program were either complelc
construction, or had been
for contract.

lf\""

Two Typical Frajeais

Typical of the work .hu-m“wv,m
are two projects which involved <
reconstruction of portions of Lwa
thoroughfares entering
the northeast. These are Quano
levard and Santz
Both had been nartislly con
before the war. The prepouu TeLan-
struction {followed pructically the e
design as had beon used in The wiivial
econstruction. :

Plans for theoae
started early in 27

Manily

Fews Boul

Preiects
by the ol

neer’s office, working in coon
with PRA representative.

highway was to be of the Jatesy
ern design and of somowhas
ferent natuve than had formerly o
bailt in 1}1\_ Isiands, 2 public ron
earinesr was deioiled 10 work v
the ;OLdl designers and to lentd

nical as

Tech-
sizstance necded Dheepreparing
the p!ar\.s and specifications.

Contracty  wers aw .zrr‘f-u
io two Jopal contractors.
Beoulevard ifraprovement ;
in leagii <1|rﬁ the Sanis _‘.Iu.:'
is 0.5 m nie. The
struction ana ,?(_ ,ﬂ,n for the twe proj-
ecis were pracdeally the same. In

order to presex‘vr_- Lh; axizting ase
FOLDBS BND STRARITS, Eordl 1g48
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¥ River crossing an the roed north of Manila, showing the wrecked concrete
abutment of the original struetire and an Army-built Bailey span which

provides temperary traffic servica

and gravel surfacing as a foundation
fer the new concrete pavement, grades
were laid to conform to t‘ne old
surface.

The design called for a 6-lane di-
vided concrete highway with curb and
gutter and bituminous sidewalks on
each side of the roadway. The con-
crete surface in each lane is 29 ft.
wide between curbs, and the roadway
is divided by an earth-filled median
strip 8 ft. wide. The concretz spriace
is 7 in. thick and anreinforeed. Three-
quarter-inch expansicn joints were
specified at 200 ft., and weakened
piane or “dummy joints™ were intro-
duced at 66-ft. spacing. The 36-T%.
width is divided inte two 11.5-ft. and
one 13-ft. strips by longitudinal con-
structien joints. Half-ineh round tie
bars were placed at one-meter jnter
vals acress the longitudinal joints; %-
in. load transfer bars were used at
expansion joints. .

Fuiure municipai plans contem-
plate the placing of gas, water and
telephione lines wunderground outside
the roadway limits and within the
sidewslk area. T'or this reason hitu-
minons sidewalks were specified on
zach side of the roadway to serve
until the utilities are i'—x:,tdh.d Per-
manent concrete walks, 6.5 ft. wide,
will then ke consiructed.

Pavement Destan
Unit prices in the preliminary esti-
ah

mate were baszed on prevailing lzhor
vates and costs of material: used by

the city cnaineer’s oflice on renair
work  under wny in Meniln, Since
Lhe had been ne contrazi werk

before this in ihe pn»“-\'\'zn poviod Trom
wrich fo derive vconsiruction cosis,
and sinee moterial uw‘Ls snd labor
rates were decidedly h than in
prewar veavs, the prelimingry estis
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mate of cost was largely a matier of
guesswork,

The Santa Mesa project was the
first let to contraet. The low bid was
$370,008. This was considered rea-
schable and was accepted. Unit quan-
tities and bid prices of major items
were as follows:

by material obtained from river dae-
posits, which were shovelod, screcned,
washed and leaded Ly hand. Several
14-8 concrete mixers were used for
mixing the concrete. These were
charged by hand by means of wheel-
barrows loaded from siock piies of
aggregate placed aleng the grade. All
vlacing, striking off, and finishing of
the concrete were hand operzafions,
and tocls used for ihis work were
made on the project.

Because of the lack of modemrn
plants and experience in this type
of construction, problems of control
were always arising. It was difficult
to obtain uniform aggregate grada-
tion, the operafors and finishers con-
sistently urged wetter mixes to facili-
tate vlacing, and the finishing had to
be checked continuzily to avoid ir-
regularities in the surface.

Since these projects were com-
pleted, a central batching plant. cor-
ereie paver, and finishing :machines
have baen obtained by the Public
Roads Administration znd placed in
the equipment pool to be available
for use on other wvrojects. At least
two cowmplete plants have been or-
dered by local confractors, and difi-

Estimated Contracd
Tiem Quantities TUnit Price Inig Irice
Preparation of base.... 77,020 =q. yd. $0.40 30.213
Curh and gutter .,.. "9 207 lin. fi. 3.25 4.05
Asgphalt paving ...... .. ceanaa 20, 550 s5. yvd. 1.55 :3 T3
Concrete pavement «.......... eiierereanenass BBO64 s¢ wd. 4.49 49

Bid prices ohtained on the Queyon
Boulevard projeet were comparable
to these,

The projects were laid cut and su-
pervised by engineers from the High-
way Division of the Philippine RBureau
of Public Works, with technical as-
sigtance from the Tublic Roads Ad-
ministration, Specificatiens Jor the
work followed those in effect on simi-
lar work in the United States, using
AASHO and TFublic Roads FP-41
standards as guides.

At the time work was started, pav-
ing forns, curb and gutter fornis, ang
similar items for the specified desien
were not available, and had o be
made on the project from local mate-
riuls. Jiodern batching plants, pavers
and finighing machines were lacking.
Conscquently, a largze portion of the
work had 1o be done by hand lubor.
A few meter graders, rollers and
serapers were used n the grading md
preparation of the h,_a..se reg
production, batching,
tinishing  were pm("i'_ically :1"1
without the bencii of modern cqu

ment

A scmeninf_; pinitt had been pro-
euved from ithe U, 8. Army and was
utilized to the Nl of its capaciiy in
ihe pwu.m...u.l o1 epncrele agzre;

Thiz supply kad to Le suppizment
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culties cneounterad on  thesa  first
projects will be avoided con suuze-
guent work.

These projects were f‘"w
postwar highway consir
Philippires, zand wers
under cifiicult condition
strate the transition that
in highway ecngirvction wothods in
this part ¥ the They have
shown that modei'r- i i i

waorld.

reconsiructicn wnd 1‘.‘:1;:1' 2l
the ccanemic recsovery of
pines. .

By bringing their skili and
experience in modern  consi
methods to zid in the reha ,J,‘
prorrlam, Am"rlcfm conlracte

“.fmn T'.-'u:il partic
is needed nnd would be weleo
both the Philipnine Burcosu of
Yorks and the Public
istration.

in an a:nbztmus f,
road neswerk h:"'
muent o0 1the men




