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" ^ ^ T A R in the Philippines wrought 
¥ * widespread havoc to the highway 

system. Scarcely any area escaped 
damage. Even where there was no 
large-scale fighting, there was guerilla 
warfare which resulted in wanton de
struction cf highway facilities. 

In 1S4.5 an inventory was made to 
assess the extent of the damage. This 
inventory disclosed that of 1,741 per
manent bridges, 621 had been de
stroyed or badly damaged, and that 
nearly 3.000 of the 6,352 wooden 
bridges would have to be replaced, 
either because they had been de
stroyed or because of deterioration 
due to r.i.-glccted maintenance. Equally 
serious, though roc as spectacular as 
the bridge demolition, was the effect 
of military traffic on highway sur
faces. Iioads adequately designed for 
the slow-moving earabao carreion 
were celled upon to carry army six-

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

-«O» 
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 
scattered during the war, many were 
battle casualties, and many more 
were drawn away after the war by 
attractive salaries offered in private 
industry. Officer and records had been 
destroyed, valuable plans had been 
lost, and all equipment had been ap
propriated by the invaders. Revenues 
had fallen to a low level, since the 
number of civilian vehicles had been 
drastically reduced. ?ileanwhile, be
cause of heavy military movements, 
the volume of traffic had become much 
greater than in prewar days. Major 
shifts in populat ;on also had devel
oped needs for extensive improve
ments to the highway system. 
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After the liberation of the Philip
pines, the American Army expended 
much effort in opening highways for 
traffic, and most of the important 
roads were passable by the end of 
1945. Much of this woik, however, 
was of a temporary nature. Permanent 
replacement at the earliest possible 
moment was imperative if highway 
transportation in the Islands, alrcady 
strained. was not to break down 
entirely. 

U. S. AID GIVEN 

The United States, reeognizh'.g THE 
inability of the Philippines to recon
struct their highway system without 
outside assistance, and realizing ;he 
desirability of establishing a s i ^ U e 

ecor.onn as quickly as possible, PROF
fered financial aid in the rr.B-'IHIHIA-
rion of Philippine highway;1 V«.-.UAI 
provisions of act passed by CON
gress in April, 3S4G. Tlvis legislation 
authorised fund,- to assist in the res
toration of highways and oiher w a ; > 
damaged facilities and to con; tract 
new projects that would farther tne 
economic development of ;HO cou:,';ry 
and which might be of primary im
portance to the national defense. The 
United States Public IH'uds Adminis
tration was do.iiguaU:d as THE agency 
to handle the highway l eatVLi 'Oa THE 
rehabilitation pro:';ram. 

A division o/iieo, staffed * . J X -
perienced Public Keads Administra
tion employees, w?* ?^iabiisbed In 
Manila to direct IH<> WEAK. AP a;^1;^-
tion of approximately ;VI.0,Tl>)0 WO in 
the fiscal year ll l47 was SU'SH:hmt TO 
allow the programming of 3'A EO.>: RUC
tion projects cor. SOLING 'S ;:I:c- i:1 

or replacement of :i.7 bridges, TN-: Ê ">in
structs on of apnroximaLciy 3 ; KILO
meters cf concrete pave;:.-:•:->;, -i>> KILO-
meters of intermediate RJ'̂PE bhu:N• -
nous surfacing, and 4.7 kilo^ET^RS 
low-iype biimumous *u;-F •>< ''•"_->; IN
tended a,s a u-mv-or"./v d'.I.-.T P DILUTIVE 
on roads subjected 1 0 heavy "MH-IAR/ 
traffic. 

A second : :I-eati--*n <-i •'•'.•!,.-^ ••' 
has been made fo1* ih":.v I y\•>:•.>' Li'-lfc-
One hundred, and SI'-, TIXM pi-oj-jci--
haw i v e e n pro-'RAM.'Ju'd • O V ' V : . 
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accounting for about 15% of that 
allocation. The projects aggregate 315 
kilometers in length and include 93 
bridges. Other projects •will be added 
as rapidly as sufficient information 
can be assembled. Simi: I Locations 
are anticipated for the next two fiscal 
years. 

The Philippine Bureau of Public 
Works is responsible for actual engi
neering location, des ;gn and construc
tion control. Work is to te done under 
contracts awarded after competitive 
bidding-. Public Roads Administration 
representatives exercise orJy general 
supervision and serve as consultants 
to local authorities. This procedure 
will develop a strong local highway 
department and assist- in the rehabili
tation of the contracting industry. 

The rehabilitation p r o g r a m is 
planned to crowd into iV-ir years, v/ork 
that would require normally about 15 
years, at the risk oi' seriously over
taxing the facilities cf contractors. 
It has been, difficult to interest Amer
ican contractors because of the vol
ume oi •work offered in tho United 
States. 

iv.zk Modern Eqy! timers* 
There is a serious lack of modern 

construction equipment in tho Islands. 
The necessity for immediate rehabili
tation of ciiTc oi tt:e highv.ay systen; 
mases hand-labor methods totaV.y in
adequate. 

It was beb'evod that ample equip
ment could bo acquired fror.: war-
si-rpluf- stoel:s stored in. j:\rge quanti
ties in varioij? eepo. : j throughout the 
Islands. Eauipuent obtained from 
that source bar- beer .ii.-;efi:i in starring 
work, bur, !;•;<": " ipp'y i s not as Icr^v. 
as Iw.d be^u exp-jou-J. Mduh ot the 
,nv£ij,'ib;e ei;i:ipis?-nt % v ' ^ ^p^cbHy ee-
signcd for ;.r:ny use r.rd not v,-eil 
stJr .pird for peace-tin;? uj-e **Vjr? 
economy of operation ia T„ major 

factor. Too, much of the available 
equipment was not in operating con
dition, due to -wear, deterioration and 
lack of proper protection and care. 
Repair parts have been hard to get, 

and many units have been discarded 
for lack of repairs. 

In order to expedite the work, a 
pool of essential equipment has been 
established. This pool hr.s teen stocked 
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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 done much to bring 
new skills and new trades to workmen 
in the Islands, the changeover from 
hand labor to mechanized methods 
cannot be accomplished overnight. Op
erators have to be trained. 

Bridge Projects Standardized 
The scarcity of materials, particu

larly steel, has delayed the bridge 
reconstruction program. In the early 
stages of the program steel suppliers 
talked in terms of 12 to IS months 
delivery, and then only at prices cur
rent at the time of actual delivery. 
Naturally contractors were hesitant 

about bidding under those conditions. 
Three methods have been adopted 

to improve the situation: (1) Wher
ever possible, reinforced concrete de
sign has been favored over structural 
steel, even though it may be more 
costly. (2) In order to simplify fabri
cation, a few standard span lengths 
and designs have been adopted. Every 
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 contractors as needed, so that they 
will not be forced io negotiate for firm 
prices and definite delivery dates each 
time before submitting bids. 

Gravel, sand and crushed 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 
been obtained as complete operating 
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units and are producing material for 
use in the Manila area. Local *vaar-
ries are being opened up on a com
mercial basis, and the aggregate sup
ply is rapidly increasing, but it will be 
necessary to obtain additional port
able crushing and screening units for 
use in outlying provinces if highway 
construction is to progress as it should. 

Despite all these handicaps a fair 
start has been made on the actual ac
complishment of the rehabilitation 
work. By the end of 19-17 almost all 
the projects included in the first year's 
program were either completed, under 
construction, or had been advf.'rilsi-d 
for contract. 

Two Typsca? T-ROYSCIZ 

Typical of the work accomplished 
are two projects which involved th; 
reconstruction of portions oi' two V.IS.::: 

thoroughfare;; entering Manila, from 
the northeast. These are QV.CV.OV. Peu-
levard and Santa Me^a 13r.-M": a:d. 
Both had been partially CO\CY. iev-d 
before the war. The proposed i c o n 
struction followed practically the ..:-::ie 
design as had been used in the Ldtial 
construction. 

Plans for these projects ".-ere 
started early in by the eity '-;:r;i-
neer's office, working' in eooper.-itior, 
with a PEA representative. As the 
highway was to be of the latest mod
ern design and of a somewht-it dif
ferent nature than had formerly been 
built in the Islands, a public roads 
engineer was detailed to v.-or!: -'ith 
the local designers and to lend tech
nical assistance needed hv-preparing 
the plan.-, and specifications. 

Contract:,-; were awarded in if47 
to two local contractors. The Chie?.or. 
Boulevard improvemc-nt is 1'A ':R::LC-~ 

IN length NV<D the Saiii-:. Me.::i ro; 
is 0.5 mi;e Io;;g. The i".-.;is of . - i n 
struction and design for rhe two proj
ects were practically the same. In 
order to preserve the exi^tinyr i a^e 
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River crossing jn the road ncrrh of Manila, showing the wrecked concrete 
abutment of the original structure and en Army-built Bailey span which 
provides temporary traffic service 

and gravel surfacing as a foundation 
for the new concrete pavement, grades 
were laid to conform to the old 
surface. 

The design called for a 6-lane di
vided concrete highway with curb and 
gutter ar.d bituminous sidewalks on 
each side of the roadway. The con
crete surface in each lane is 39 ft. 
wide between curbs, and the roadway 
is divided by an earth-filled median 
strip 8 it. wide. The concrete surface 
is 7 in. thick and unreinforced. Three-
quarter-inch expansion joints were 
specified at 200 ft., and weakened 
plane or 'Mummy joints'' were intro
duced at 06-ft. spacing. The 36-ft. 
width is divided into two ll.o-ft. and 
one 13-ft. strips by longitudinal con
struction joints. Half-inch round tie 
bars were placed at one-meter inter
vals across the longitudinal joints; 
in. load transfer bars were used at 
expansion joints. 

Future municipal plans contem
plate the placing of gas, water and 
telephone lines underground outside 
the roadway limits and within the 
sidewalk area. For this reason bitu-
miiioa? sidewalks were specified on 
each side of the roadway to serve 
until the utilities are installed. Per-
manent concrete walks, G.5 ft. wide, 
will then be constructed. 

Pavement ,Oes?sn 

Unit prices in the preliminary esti
mate were based on prevailing labor 
rates and costs of materials used by 
the city engineer's office or repair 
v/ck umLr w\y in ie.nila. tjiriee 
there had b -̂er. no coatrati work 
before this in me postwar period from 
which to derive construction costs, 
and since materia! costs and labor 
rates were decidedly hij/her than in 
prewar years, I'm- preliminary esti

mate of cost was largely a matter of 
guesswork. 

The Santa Mesa project was the 
first let to contract. The low bid was 
$370,098. This was considered rea
sonable and was accepted. Unit quan
tities and bid prices of major items 
were as follows: 

by material obtained from river de
posits, which were shoveled, screened, 
washed and loaded by hand. Several 
14-S concrete mixers were used for 
mixing the concrete. These were 
charged by hand by means of wheel
barrows loaded from slock piles of 
aggregate placed along the grade. All 
placing, striking off, and finishing of 
the concrete were hand operations, 
and tools used for this work were 
made on the project. 

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

Since these projects were com
pleted, a central batching plant, con
crete paver, and finishing machines 
have been obtained by the Public 
Roads Administration and placed in 
the equipment pool to be available 
for use on other projects. At least 
two complete plants have been or
dered by local contractors, and difM-
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Estimated Contrail 
Item Quantities Unit Price lSlu Trice 

Preparation of base 77,030 yd. 
Curb and gutter 29,207 H i , , ft. 
Asphalt paving; 20,GEO ŝ . yd. 
Concrete pavement 55,064 sc.. yd. 

Bid priees obtained on the Quezon culties encountered on these first 
Boulevard project were comparable projects will be avoided on suose-
to these. quent work. 

The projects were laid out ar.d su~ These projects were ths first major 
pervised by engineers from the High- postwar highway construction in the 
way Division of the Philippine Bureau Philippines, and were undertaken 
of public Works, with technical as- under difficult conditions. They demon-
sistanee from the Public Roads Ad- strate the transition tV-it is o-jcurrin;; 
ministration. Specifications for the in highway construction mc;:hods in 
work followed those in effect on simi- this part of the world. They have 
lar work in the United States, using shown that modern equipment and 
AASHO and public Roads FP-41 efficient processing plains ar: cssen-
standards as guides. tial in speeding up the -program of 

At the time work was started, pav- reconstruction imd thereby hastening 
ing forms, curb and gutter forms, and the economic reecvezy of the Phibp-
similar items for the specified design pines. 
were not available, and had to be By bringing the'r skill -and their 
made on the project from local mate- experience in modern construction 
rials. Modern batching plants, pavers methods to aid in the rehabilitation 
and finishing machines were lacking. program, American contractors could 
Consequently, a Ir.rgc portion of the i ) e ° - great service to a giv.tei'U a/d 
work had to be done by hand labor. friendly nation. Trmir nan icioatio: 
A few motor graders, rollers and '- s needed ana would be welcomed by 
sciapcrs vere used in the grading and both the Philippine Bureau of Public 
preparation of the base. Aggregate Works and the Public Adnvn-
producrlon, batching, mixing and istration. 
hnishing were practically ail c<mc 
v. ithoui, the benefit or modern ec,u;-;-
menb 

A screening plant had bee:; pro- A measure author;;;ia..: building o;n 

cured from the U. S. A m y and. was a toil road in Kentucky one ibd. 
utilized to the liimi of its capacity in in an ambitious Ohieriv.'o-Mbimi toil 
the production of concrete aggregaU. road ne.,w---rk has died :u adjuorn-
This supply had io be supplermmlijii ment ;-f me iC e n t v Leg:.-" .-I-1 •--. 


