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BIO1. 	 RIVEiR ASIN lIflVElPMlrr PUOJ2ECI' (BIUIDP) IRAD COm1VN1w 
PACKAGE. 111 

,F 1 N A 1, R I, J o R T 

1. 	 IMIrROl)I.' ION 

This report has becn prepared in accordance witl the terns of 

the agrcenent bctween the govenunent of the Republic of the 

Phip i les and IX:CI) lginccring Corporal ion, si gned in K-mila 

on April 12, 1978. 'llic report smin:ari. 's tle Construction 

work carried out wider the sumpervision services, inc uding 

the total effect of contract chwiges, clairns oi :lisputes, 

Cost 	 and progress of the works. 

1.1 	 koIpe of the irjc 

111C I)roject covers reconstruction and intprovement of five 

suhprojects of i'ackage Il I, IIIWfL SI.)N)ARY and ITID)R RWADS 

1RIiJLC'. 'Iis project consiits of the following sections 

within the provinces 

Subprojcct 7 

SuproJect 8 

of Albay aud Gurujine:, Sur. 

Sto. lkxningo-lk1a -(nhao 

Socol.ary Road - 9.087 Km. 

Feedur Roads IS. 21 Kin. 

Tl'opaz: - 'a 1.itlg - ill i 

SConkdgary Road! I0')31) Km. 

lo( der loaUs I I . S2 Ki. 



Subproject 12 -Iriga-Salvacion-Bato 

Sbcondaiy'Road - 9.217 Km. 

Feeder Roads - 7.382 Kin. 

Subproject I 	 Po langui -V.idong- Buhi1A 

Secondary Road 12. 501) Ki. 

Feeder Roads - 11. 163 K11. 

Sibproject 1311 	 lPol angui -Lidong-Buhi 

Secofidary Road - 8.964 Km. 

Feeder Roads - 11.633 Km. 

1.2 	 Almowledem'nt 

[hiring the course of construction varied problems were 

encout ered regarding the .coaut ractor' s perfonnance, equ iji-

IKnt, person'ei I line-up and other ass'ociated dc lys, These 

probltins were overcone primarily tccause of the receptive 

and cordi al att itude and the cooperation extended, to the 

Consultants at all t iuns by the MINIS'IY OF PUBLIC WORKS 

AND IIIC(IIWAYS, the IIICO!. RIVER BASIN COUNCIH., the, UNITID 

SIAHS AGENCY for IN'IIJLNATI'ONAI. I)I..VPIfMIi I' and other agen

cies.
 

In part ilulIar tile Consultant,; wish to ex)r.eqs the ir" sincere 

appi riation to the 	1I0N. liAI.TAZ( I NO, Minis;t r ofAQI"A 'omoer 

uil ic Ifihway-., Ilon. 	 VICINiI T. P'AI'lith, f'omir'iMinister of 

]ulih I ligIh.,!. , Ikm. 	 .JESJIS S. IIIIUl.'l1}, present M iIi.tcr of' 



Public Works and Highways, Mr. JOSE F.* DAVID, Asst. Minister 

for Plaming and Operations, Mr. WENCEISLAO C. DE GU.ZMAN, 1Ixccu

tive Diirector, PADAP, BUIIP and SIRD , Mr. VICENriF B. LOPEZ, 

Regional and Piroject Director Region V, Mr. Angel B. Salvador, 

Project Manager, P1M) md all others who have extended their 

help and encouragement in supporting .the. Consultant's Supervi

sion TeUii in the completion of all the projects uinder Package 

111 of BRII). 

2 SLUNNRY 

2.1 Brief Description of lacii Subprojects 

Subproject 7 - This project is located at the niiticipal

ity' of 1.ula, Caunarines Sur, starting at the end of the exist

ing concrete secondary road west of the National Highway at 

Kin. 106.6, passing through the barrio of Bagunbayan and end

ing at Barrio Oniibae. The terrain is predomiz 

Part of the secondary road starting from W. V V- , L 

Kin. 0 + 5.075 will be paved with iportland cement concrete an( 

the 15.b21 Ki,. length of the feeder roads will be gravel sur

faced. One 3-span bridge (Polpog Bridge) will be constructec 

at Kil. 8 + 000. 

The I)roject Was I)idded on November 11, 1971 at Nl'IV'II, Man iila 

and Was'; aWarded to V.P. Euselbio Const ruction with a net hid 

amount of 111I,,488,(73.90. The Off'icia l startinig date Wa.'; 

http:111I,,488,(73.90


September 18, 1978 with a scheduled completion date on March. 

10, 1980.
 

Nunerous difficulties were encountored during the construc

tion period but nevertheless 100% completion was attained 

on Jwc28, 1981; the revised completion'datc 

A total of four (4) change orders were' processed for the 

project (see Appendix 1) involving an increase in the 

contract muiotuit of P.1.95,422.66 and an extension of time of 

402 days from the original contract. 

Subproject 8 - From Nabua-Balatan Road, this subproject 

branches out in a westerly direction through flat terrain. 

Following the existing provincial road, it nasses through 

the barrios of Topaz, Palsong, Baloagan, Panoypoyan and 

Sorabilla where it conuiects with the Bula-Ombao Road (Sub

project 7). 

he entire 10.989 Km. length of the secondary ro~id will be 

paved with Double Bituminous Surface Treatment while t.., 

11.582 K n, length of the feeder roads will be gravel sur

faced. One single le 86 M. long bridge structure will be 

constructed across the Bicol River and four (4) box culverts 

will be built 'iong the stretch of the secondary road. 

biddcd March 1.99 i Mnila 

and was awarded to Capitol IIndustrial Con;t~liction C1roup, 

The project was on 21, ,1 at'lMWI, 

4
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Inc. In viciv of the sudden increase in cost of. prime conuno

dities, gasoline, etc., including that of the labor wages, 

the Ministry of Public Highways approved the revisions in 

unit prices for some items of works which revised the bid 

wasamount to P11,567,162.25. The official starting date 

March 11, 1980.
 

Variable progress was experienced during the construction
 

period but the contractor was able to comllete the project
 

within the revised contract period as shown inAppendix 5
 

of this report.
 

A total of four (4)change orders were processed for the
 

project (see Appendix 1)which involved an increase inthe
 

contract iunoumt of P403,876.59 and 197 days extension of 

time. 

Suhproject 12 - From the city of Iriga this road pro

ceeds in a general southerly direction through flat terrain 

following the existing road, passing through the barrio of 

Salvacion, Masoli proper and ending at Masoli jumction where 

it. connectz -ith the National Highway. 

The entire 9.217 Km. stretch of the secofidary road is to be 

paved with Dobule Bituminous Surface Treatment while the 

7.382 KMi. combined length of the feeder roads will be gravel 

su~faced. 

http:P403,876.59
http:P11,567,162.25


4 

The project was bidded on February 8, 1978 and the winning 

bidder was Philcon Builders and Developeirs Corporation with 

a bid unount of P5,306,770.00 The project starting Oat, 

was on May 18, 1979 wi.th a scheduled completion dO.te o 

September. 10, 1980. 

1XIe to inunerous problems and big delays in the pr-ogress 

schedule the scheduled completion date was never attained. 

The Consultant recolfended teniination of the pro.ivct on 

November 24, 1980. This was approved by the Ministry of 

Public Iligh 'ays. 

[he. project was rebidded (thru scaled bids) in M1111i Manila 

on May 31, 1981. This was won by Moonrock Construction, a 

Bicol based contractor. The official starting date wns 

July 25, 1981. 

Progress of work under Moonrock Construction was 'renurkalile 

and 100% completion was well within the revised contract 

period (see Appendix 7). 

jx total of four (4) change orders were processed for the 

project involving a'net increase of P723,114.07 in the con

tract and an extension time of 68 days. 

Subproject 13 - Irom Polangui town proper, this road lia';

ches out from the National Highway in a general northerly di

()
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...... 

r 

'uIonw 

Sagradu where Itjoins-the Irig, uhi R.one Tho terrain,
 

' ho 21.464 Km, seonar roa will he paved with. Biumnotus 

Surot'co Trutmont an tho 22.796 9m,'rodor roads will! 1v 

gralvel surfaced. A totav'of ) bridge structures will be 
' - 174S;I

constructLA at tho alto. 

11 project was originally divided Into two 
I 
c.onstrruction, 

packages. Subproject Istarts rmPolangul: town prop-S464.00.- f 2 

ulrojot IMd Thbris biSdoO I NMI hnroa Irioc, wasI 

on1 Jflwryl' go 1978.r Tho winn biddor was Wilmi y
aoshalt at ath site.l it hchtwcotato a 
Construtio wth a bid tumt r 114,3,6,00. M 

owninallat ntonTo oject woras divied Ito t wo official starting dato was July 15, 1978 (see Aiv~ lx 771.o 

Vurious problems and dolays re l~lI oxperloc during 

tho coitruction pbriod hut ncvortholust100 par-entcmploa 

tionwas httnoId on January 31, 19a1. This excluo theor, 

apiw2t 64ncr.to/ondaryt whdch thocotractertBtaln to 

*.o arint ua tho 2.eakdo. o. .... rva. .to .il. . . . 



Subproject 13B - This project was bidded on January 9, 1978 

and the winning bidder was J.P.Y. Construction with a bid 

amount of P10,647,071.50. The official starting date was July 

15, 1978 with a scheduled completion date on January 5, 1980. 

Numerous problems and delays in progress schedule were expe

rienced during the construction period. This project was ter

minated on March 17, 1981 at the contractors request, due to 

spiralling oil prices, uncertainty in payment of escalation 

a,Il unprecedented critical working condition of construction 

equipment.
 

Inventories of the contractor's accomplishment was conducted
 

on June 30, 1981 by representatives of PMO, WOA, the Project
 

Consultant and the Contractor. The remaining items of work
 

for this project together with the deleted a.sphalt surfaces
 

in Subproject 13A were repackaged into one contract for re

bidding.
 

The new project was .. arded to L.A.L. Construction in a bid

ding held in M ,, lfalla on May 31, 1981 at a contract value 

of P,135,119.66. The official starting date was August 11,
 

1981 and 100 percent completion was attained on August 21,
 

1982, the revised contract schedule. 

Under this new contract a total of five (5) change orders were 

processed itvolving an increase in the contract ainount of 

P1,375,198.00 and an extension of contract time of 166 days. 

a 

http:P1,375,198.00
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2.2 Staffing 

The Consultant Staff which were engaged during- the course of 

the 'supervision services is shown in Appendix 2. The name, 

position and duration of employment for the key staff are 

shown. Staffing has been sufficient for all the subprojects. 

2.3 	 Construct ion Progress 

Subproject 7 - Variable progress was experienced'during 

the construction period. Early mobilization of earthwork 

ctililnent and timely start on critical structures placed the 

contractor aihead of schedule up to May, 1979. Starting ,JtU1V, 

1979, progress fell- behind due to difficult clinrtic cond:i 

tions and shortage of diesel fuel. A revised progress chart 

was then prepared. However, progress- fell behind schedule 

Igain starting March, 1980 tip to August, 1980, due mainly to 

escalating costs of construction materials. The contractor 

officially requested to dclet.e the remaining PCC paemfent 

and construction time was suspended from July 16, 1980 to 

January 20,1981. In early Jwnuai-y, 1981", with the ajnlnounce

inent from the Ministry of' Public Ilighways that there would be 

price adjustments, the contractor signified his willingness 

to complete ilhe remaining works provided he would be granted 

time extension from the expi ration, of his contract to the time 

lie wou ld l'sUalle work plus the time requli red to Construct the 

remaining IU: pavement. Change Order No. 4 was then processed 

9
 



amd an extension of 245 days was approved. The remaining 

PCC pavement was satisfactorily completed on August 29, 1981 

tile revised schedule date. 

Subproject 8 - Progress likewise varied during the cons

truction period but completion within the rev.ised completion 

date was achieved. The work had a good start and went accord

ing to schedule up to late September, 1980. The rainy months 

between October, 1980 and January, 198'1 greatly ffected tile 

contractor's progress and a revised optimistic progress chart 

schedule. was prepared. After Kay, 1981 progress fell behind 

again due to cquipilent breakdown atd resignation of key staff 

in favor of overseas assigmnent. A revised progress chart was 

prepared! ill S-ptember, 1981 but progress, slowed downa due to re

peated occurrence of adverse weather. In December, 1981 the 

contractor, realizing the penalties imposed for not complet

ing the project on time, increased his output considerab ly and 

nuinaged to complete the project on time., 

Subproject 12 - Under Phi lcon Builders and Developers Cor

poration, progress had a poor start. During the first five 

,l16nths, wVork accoiiplI islulent barely reached 01 mainly due to 

Iack of colsI r1ct iOl equI ipieIlt aLd quil i lited -field supelvi -

Sri. Wittell Wi,'h ings to the cont ictor regardiig his 

progress were isued throughout the coustruct ion Ieriod Wh1en

ever his progress Iagged )ehind schedule. Iln Jaln1ary, 1980 

10
 



to March, 1980 some improvement in the ivork progress was 

noted, but the accomplishment was not enough to catch up uith 

the previous delays. After April, 1980, deep internal man

agement problems arose between the managers of' Philcon, Vibar 

and Foronda(who joined financially, in the venture so)that 

progress of work suffered considerably. With the project 

accomnlishinent standing at 44.33% the contractor abandoned 

the I)roject. The project wla' thon terminated and rebid(.ed 

in Ktnila. 

ThQ new contractor (Moonrock Constriction 

tion work'early. In fact, three months before the Notice to 

Proceed was issued earth filling works were already much ad

vanced. About 3 of the work was already a'cco,)plished in 

the first five months which was considered reimrkab1le con

sidcring the difficult weather during the months of August 

to December, 1981. In January to Feb-ruary, 1982, progress 

fell slightly behind schedule due to some Right-of-Way l)Oh

1wa~ , acc ideItal burning of the asphalt kettle and inclement 

weather. A revised progress chart was then prepared and 

progress was generally on schedule tip to August 17, 1982, 

the p)roject completion date. 

Subproject 13A -' Viariable progress w.1s'expe rivinced during 

the construction period. The first f iVe m1ontfhs showed 

positive jrogress if;iinly due to efrorts pl1 LJcd on l1m uthwork 

11
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and General items. Plrogress was fair until Juhe, 1979, when 

the effect; of difficult climatic conditions, shortage of 

ru r ai constoction materia,ls 'ere severely felt at the 

project site causing considerable delays on several items of 

work. A revised optimistic progress Ohmrt was then prepared 

to put the contractor once again parallel to the progress 

schedule ul) to the end of October, 1979, at wh ich date about 

781. of the work lind heen accoipl ished [rom ]ecember, 1979 

to Kly, 1980 progress acconpl ished was min i ll , ma inly due 

to the breakdown of the government aslh: 1t lltin laragt, 

Albay with which the contractor had neIgoti ated for his asphalt 

concrete requi rement s . Ie to this di fficulty the cont ractor 

retquested to delete tihe remaining itcmis of work on l iiti inous 

Surface Course and Pavement. The delet ion changed the cont ac

tor's actual Iprogrcss to 82.6%. Fii inspection of the proj

ect was conducted on l)ecember 10, 1980. 

Subproject 1311 Progress had a good stirt. In Karch, 1981 

the actual work accomplislunent Was about 22.510 against a Sched

uled percentage completion of 18.(0t. Play began ill May, 1979 

aMid tile COlnt 0atar 4; .a;lways beht inrd ;chedtllvc s i nC thell, ill 

Spite of the two rcvi.sioll ill the progvICs,ch1a rt schedilI that 

Wis prepared. 'ilie Causes of* delays aire outlined ill paragraph 

3.2 of this report . '[lie project was teniin ted on ,UaIch 18 

1981 with tile progress accOmplislvunent standing at 603.02. 

12
 



Subproject 13 (Rebidded uncompleted itens of worlk 13A anU 

1313) 	 - Progress had a poor start. After three months, only' 

.about 6%of the, scheduled 29% progress had been accomplished. 

Delays were attributed to four main factors which arc outlined 

in paragraph 3.2 of this report. 

Written warnings were issued to the contractor and weekly 

netings were held between the project Consultant and contrac

tor in order to follow-up and discuss the problems associated 

with the progress delays. In irch 1982, the contractor had 

four asphalt teuns working and was able to solve the aggre

gates problem. General improvement was observed thereafter, 

and the project was c ,pIcted within the approved revised 

construct ion schedule. 

2.4 	 Gencral Cotiuents 

lxcept for Muonrock Construction, Capitol Industrial and Cons

truction Groups, Inc. and V.P. l-uscb io Construction, all the 

other contractors are not properly prepaIred for the undertak

ing of these subprojects although fost of the t ime, equiprw.nt 

and ohoi were .u'fv icictit for the - work :s required in the 

progress .schedule. From the bogiOuning the Consultat' s sta l 

had to ngiintan a very clo-;e supervis;ioi oil all I'la,. of 

the work in order to insure that ,o(xl qual ity work was 

produced. It is, however, acknowledged that the Contractors 

did cooperate with the Consultant within their capa i atic!; 

13
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of the projectand resources 1u, have completed their part 

as required by the contract. 

3 	 iINAl. CL1NSI-RUCFION CO1'O 

3.1 	 Effect on Change Orders 

The total increase in motunt due to change orders for cach 

Subprojcct.s are tabulated below. 'Tho correspoi 

in contract period is i kewise shown. 

Suhpro-ject 
Order 
Issued o:iginal Amount 

Amount (+) Increuase 
(-)decrease, 

Dal, 
Extended Romnrks 

7 4 P 11,488,673.90 (+) P. 195,422.66 402 Completed 

8 4 11,S07,162.2S () 103,876.59 197 Completed 

12 5,3100,770.00 (-) 3,292,249. 78 - Terminated 

1IA s 14,435,30.00 (-) 1,703,t80.94 164 Completed 
111) tO t0se 
LovelI 

13B 2 10,07,071.S0 (-) 57,600.00 140 'rerminated 

Rebidded Subproject 

12 4 6,127,789.69 (*) 723,114.07 (8 Completed 

13 5 b,135,119.b660 ) 1 ,375,198.00 166 C'onmleted 

Ap.ixnd ix I shows the etrlgentcy work order; i .suedto the Con

tractors for carIn'i mtit tilto rccon:.;tuction work on ,Cct iols 

destroyed by floodl ciLt-',tl by th( destructive typhoons th at 

passed the project sites: 

14
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3.2 Cuses Of Sigtlificant Delays 

Sullroject 7 

-The reasons for significanlt del
 

sulprojcts :iffected :11-C shomn opposite the nunbe.s.
 

The 	 r, itld pro.ects are enclosed in p:irenthesis. 

Causcs of k, lays 	 Shpiloiccts- Affected 

1. 	 Adverse Weather 7, 8, 12, 13A,1311 
(12), (13) 

2. 	 L.ack and/or llreakdown
 
of klilj)L-It 8, 12, 1311 (13)
 

3. 	 Lack of tolpetent Field
 
SupL w isotr 1.2,
 

4. 	 Shortages of Fuel and other
 
Const uction Katerials 7, 12, 13A, 13B
 

S. Cash Flow l'roblelms 	 7, 12, 13B 

0. Poor Coordination of Work 	 12, 1311 (13) 

Except for s I)bp'o jccts 12 (IPhilconlluil de rs and D)evelopers 

:Uri)ort iol) aid 1311 (.i.IP.Y. Construction) which were ter-

Illillated, the other Cotnt reto's we i A110 to l'r-sehL%'ult, 

thtil act iviti is ild hIv.e CompI) td t01 li)'ojcCt Withill the 

.eXtetilded Cotral c'at )er i o d 

3. 	 lims I) sislUt,.; Al'c"ting Cost and I' 'to,.rtss of' the Work 

No serious di.sputes have been entiontered wii ,my of tilt con

t rkttor I,I de tIl Consul t mII I t ' t I itupv I-; ionI. 

IS 



3.4 Unit Price Adjustment 

Due to drastic price increases in cement, oil, steel, etc., 

including the increase in labor rates, the different subproj

ects were allowed to claim for unit price adjustments' as con

tained in the implementing rules and regulations of.P.D. 1594 

governing infrastructure contracts. The first claim for price 

adjustments which covers the first half of the project since 

it began was prepared by the Consultants for Subproject 7, 

8, 13 and 1311. lhc second of final claims are still under 

preparation for Subprojects 7 und 8. Final clails for Sub

project 13A was completed last December, 1981. 

For the two rebidded. subprojects, claim" for price escalation 

is allowed provided it does not exceed the limitlitions st.ipu

lated in the revised P.D. 1594. Due to the very slight in

crease in the prices of construction imterials during the 

construction of the two rebidded subprojects, only a minimal
 

amount of revision inunit price can be computed.
 

4 L SNRUCrION 

4.1 General
 

No particular problems were encountered in the supply of. 

facilities and vehicles for the Resident nginecrs. Some 

minor pieces of Labor:tory Fquipmcnt which were not mado 



available during the.early period of construction wore 

supplied later and did not cause any-delays ih.thc prosecu

tion of the work. The distribution in the supply of' the 

R.H. facilities ind vehicles for the different subprojects 

are as follows:
 

Subproject 7 - R.E. office at Nabua, C mirines Sur, One 

lznd Cruser, one Toyota Tamaraw and set 

of Laboratory Equipment. 

Subproject 8 - One Toyota Lind Cruiser and set of Survey 

Elquipment and set of Laboratory Equipment. 

Subpioject 12 	 One Isuzu Pick-up and '' nf i.!hn,21tn, 

Iiquilment. 

Subproject 13A - One Land Cruiser, one Toyota Tamaraw, set 

of Survey Instrument, and set. of Laboratory 

Equipment. 

Subproject 131 - One Toyota. Tamaraw, and 'set of Laboratory 

!lquipment, 

4.2 	 Eartl vork 

In Subproject 7, some minor revisions in the vertical alignment 

of some segme~nts of the road in order to correct minor errors 

in the survey mide during the construction period. 'Ibis revi

sion furthcr improved the quality of the road and minimized 

the overruns in borrow materials. Abiuldance of suitable borrow 
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materials from sources near the project greatly helped in the
 

completion of the embankments at 'iii early period. Consider

able volume of unsuitable materials were encountered in Feeder
 

'Road E, specifically on existing sections traversing rice
 

paddies. Removal and disposal of these materials did not
 

adversely affect the contractor's construction schedule.
 

In Subproject 8, the contractor experienced difficulty in
 

earthwork handling. The cut section of Km. 4 + 000 became 

saturated and the road had to be closed to traffic for two
 

weeks. The contractor had to remove the ursuitable mate

rials along stretch of about 200 meters, replacing it with
 

better materials in order to open the road for traffic and
 

to be able to work further north. At Kin. 7 + 200, an aban

doned and silted irrigation canal was found within the road

way limits. About 400 m3 of unsuitable materials was removed
 

and replaced in the area. Due to poor soil, grouted riprap
 

had to be placed on both sides of the shoulders of the cut
 

sections starting from Km. 8 + 200 to 8 + 500. The grouted 

riprap also prevented the instrusion of roadway slides on
 

completed shoulders. Some stretches along feeder road C
 

became too much saturated that earthwork operations ceased
 

for about one month. This was primaril, because of the ani

mal drawn carts regularly comnmuting in the area.
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In Subproject 12, undcr Moonrock Construction, a cons.iderahle 

mnoumt of subbase materials in lieu of borrow materials were. 

used due to the difficult wecther prevail ing d.uring the tiRe 

that earthwork handling was in full operation. The dom

stremi sides of the flooded scctiohs hetween Kins. 4 + 120 and 

7 + 180 have been protected with asphalt seal on the shoulders 

and grouted riprap on the slope. 

Alignment was revised along the mountainous stretch of Sub

project 13A at N. 3 + 500 in order to correct the problem 

po.ked by erosion during rainy season and at the snie time to 

avoid foration of embantonent on the fill side. Section in 

cut at K . I + 500 feeder road C where r.ight-of-w:ay plroblems 

Were encountered Was rcdcsigned in ordc!- to mw1intain the 

full width of the road. 

In Suproject 13B, earthwork operation was internittent 

mainly due to lack of equi.pmnent. The approxi mately 500 

inetvrs stretch between barrio San Vicente and lBatangBridge 

connecting Sublprojects 13A and 131 wa-" made passahl,e to 

traffic in a year's time. 

4.3 Subbase 

All the subbase materials used in the project came trom 

approved sources nearest to the projleCt site. lIhe to the 

ntuhleros ruccll.tlctiollthe some of the 1iiter i.aill region, 
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sources as described earlier in the njiterial reports had 

been exhausted and the contractor had to probe for other 

sources. Sometimes the contractor had to construct his own 

access road to reach these areas. 

Subproject 7 - The subbase nterials cwine from an.approved 

borrow pit (Iknassi Quarry) inside the con'tractor's c.unp at 

Pawili about 5 Kml. away from the project site. A small amount 

of fine aggregates aid binder nuaterials from Pawil i river were 

added during blending operation to confon with the grading 

requ i rements. 

Subproject 8 - le contractor set up a 25 TPIII secondary 

crusher upstream of Waras river, some 5 kin. away from Iriga 

City proper. Iriga City is about 8 kin. awaly froll the proj

ect site. 'lle crlshcd' items were blended w'ith item 108 ill 

the field to meet the grading requircments. Oversi.ed mute

rials were removed by blading during slpreading aid are some

times hand)ickcd I)y laborers. Placing of b:ase course was a 

problem in tle beginning, but as the crew gaiined imorL expe

rience, this operation did not hanm)er the asphalting work. 

Subproject 12 - Tle contractor had set u ) his own cir'sher 

at Jan Nicolas quarry, Iriga City which is about - kun. away, 

from the starting point of the project. '11C crushemr un it pro
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duced 10.-1 Crushied substant jllTIS'PPI items Which was'not 

'nolugh. Only selected stones withi up to 4'' i-x iiumi dia

nwKtci* could he fed into the crusher 's jow onid feed ing, of 

StOneCS i S d0110 :a .1I Ili Ca 1.1> , %,hell111 It y. Ik-Ceid11' 198 1 

tile rL'qL i remeic at pea th rOI t sa.C tUIt-,; Was i t's)C CLel I 

engaged aroi uid 7U to crush tilte *; t()1- i1nu.sIY.60t- labore r ones 

(11 tile WhoUle, SIWrad iuig 1nd CompMct i~onWorkS halVe hCen 

Sa t 0, f;ac tory. 

Subprojec t 13A - Foir his rcquirewest s, the contrFactor 

depenided, uponl tile gouersulielt otmied c ru'ise s nit it at NialIabug. 

I.i gao, Al hay wh icli s abotat 2S! kin. a.ia.y from the I u, ec t 

site. Ilweer, qualisty of the c ruhid itm u s. hj. is 

factor)'. Hu 10 cownqm l:im tlw cimnactu sION~ uuterial , 

owil tiiii5>' ,At lj. .1 # M151 . d t I liht.Itio hIiV slIc Ili 

I1li-ti1' to usket thle gI ad sIIl. I qU I U1(1,4ISt '. l41f I tVIm .!01 ' 

I -Jmq1cOlu~ I'>'. Ittv IONi 050' 

dirvtly IflItl 110 *.t. 11L IaOrK qua i . I t4cwti laid 

dllia, IxIateculS~u'. 

'1H., graIvel -atIIc~ Uf Slit ILeroejvi .I1 t?)*. I.~tiI o I SlI!m 

UM 1>'lUlaltdi 181.1110 ic IMI the- *- . A vOii tljry 

rol let wan a-- rva~,~ %o1vopi.mmcdi ttrimt,: vqj\,ct livlt-i 



Subproject 1311 - Base course placement had a very late 

StaIrt. '111e contractor Ibrought his own crulsher which he set 

up at his own yard at Sto. Domingo, Iriga City. Stones for 

crushing calin froill Waras river and Santiago some 3 Kit. "way. 

Only selected boulders with 1milliximum dia:miters of 0' were fed 

into the crusher. C:rushing, spreading mid compactions were 

very irrCgulair during the Cwtire construction period duc to 

equipment breakdown, lack of operating Cbxpenses, inclement 

weather, etc. About 801 of the 8.964 kin. stretch had been 

conpleted with item 200 prior to the project tennination. 

Iikewise, several stretchos of feeder ioads F and G and the 

whole stretch of feeder road E!werv wit hout subbase (Itein 

108) niutCrials wheti the project was terminiated. 

4.4 ia tllCorseSN' and PIlaveMelnt 

Subproject 7 I:C pavement .started right after the 

town po)l)acion Kill. mnd proceeded north up toat 5 + 700 

Km. 5 + (023.50. From this point on the operiation transferred 

to Kill. (:,tart of proceed iri,south toI) + 000 the i)rojec t) 

Kitt. 2 * 177.5U. IWC pavclKnt oper.at ion was interrujited 

:it this IX)i nt title to the rolhibitivc cost of Couist ilction 

mlateri al , liich escalatcd diriing tihe fuel crises . At this 

point, the contractor tdecidlied to have the ren~m in ing unpaved 

Imt ionLie letel. Icleve l, in early ikDceliber, 1980W the con

tractor w.s piodded by the (on:sultant to cowupltte the i'c

wIliningl til);aved section. 'lle project was cLtnr)letcd on Agust 
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19, 1981 after the request of 245 days extension of contract 

timp contained in Change Order No. 4 was granted by the 

Ministry of Public Highways. 

'lhc IX:C paveW,' nt is 20 cm. thick and hali' lane paving was 

employed to allow traffic flow on.the other half of the 

roadway. 'Thc dry-mix concrete batch plmt at the contrac

tor's camip at. Pawili was utilized thruoug.hout the paving 

operations. Between two to thee tran it mixers delivered 

'the mix concrete from the camwp to the a rea of operation. 

'Io gas driven vibrators were used in:compacting and 

spreading the newly placed concrete. Hlandfloats and rec

tangular wooden bezuns were used on the concrete to'produce 

an even and level finish. The surface was finally broomed 

and cured. 

Somie shrinkage cracks dcveloped or appeared on the surfhce 

of the pavcment, but tests revealed that they were only 

superficial. tI1ese cracks however, were repaired by 

chipping the pavement along the crack,; and sealing the en

tire chipped length with epoxy iirtar. 

.Subproject 8 - On Nbrch, 1980 Bittinous Surface Treat

ment started at the second approach of t'lsong bridge at 

Km. 2 + 042.80 proceeding north. 0Qly one asphalt kettle 

was available at that time producing tin average of Iotwen 
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11 to 150 lineal meters or half-lane asphalt paving. The 

second asphalt kettle arrived in Septembher, 1980. and a 

second teun was inunediately fonned to work simultaneously 

forward at a paced distance df about 300 meters. ien the 

crusher unit bogged down inMarch, 1981, tihe contractor 

pychased his aggregates from Tiwi , Allhy which is :rbout 

95 klu. away from tle project site. These aggregates were 

further screened at the jobsite to obta in the choker and 

cover aggregates. Asphalting works between August and 

Decemher, 1981 have been very irregular ma inlv dle to ad

verse Weather conditions. The daily accomplishment during 

these periods was between S0 - 70 lineal meters 1011 widthi 

aspha lt ing. 

Asi'halt bleeding was observed on some segments of the road 

speci fical ly on the centerl ine port ions where the isphal t 

spray overla ped due to hal f lane aspha lting. '!hese sec

tions wiere spread with cover aggre'gates to conta in the 

bleeding. The survey team had to maintain close supervi 

sion on'these. elevat ions which accounts for the present 

good riding quality finish of the road.
 

Subproject 12 l.1i ttiun irous Surface 're LIMIIIL -,I,,, ,U 

right after feeder road C intersect ion, 1in. 7 +'900 and 

procecded south. This section was least affected by traf'

fic. The asphalt kettle used was renicd I'ronln tile City 
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Goverment and the aggregates supply, up to Kin. 8 + 500 

wore purchased from Tiwi, Albay. Because of weather proh

lems, a second area of operation was opened at Kin. 1 + 200 

going south. 'fliis scheme was considered so that if it was 

raining at Kin. 8 + 500, the contractor could switch his 

operation to Kin. I + 200 and. vice-versa. 'llice second asphalt 

kettle arrived six nonths later and asphalti.ng proceeded 

smoothly thereafter. In January, 1982 the coIlLractor's 

crusher bogged down and repair works lastel for ahout three 

weeks. Aggregate supplies were purchased froml'igaon, 

Canarines Sur some 60 kin. away from the project site aiid 

soietinves from Milabog, Ligao, Albay which is aiout 50 kil. 

away. These aggregates were further screened at the job

site to obtain the required sizes for. the choker and cover. 

The aggregated recovery from Tigaon source was about 90, 

with 10% waste material. TLe course aggregates is rounded 

and semiangular which later was discovered to he the best 

quality aggregates used in the entire subprojects. The 

aggregates from Malabog source were flaky and only 60' re

covery was ohtaincd after screening. lurthenliore, the 

aggregate.- contained plenty of oversized items. 'lle Con

sultitts allowed th,- use of these aggregates Cn the condi

tion that they will be blended with the aggregates coming 

from Tigaon. 'llic accidental burninj of the first kettle 

during the early place of asphalting work crise consider
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able delays. The two motors, tires and ru her hose were 

replaced and the kettle was back in operation after a lapse 

of 7 days. Exccpt for Lufavorable weather, there- were no 

other delays encountered on the asphatting work and this 

item was com~leted in accqrdance with the revised schedule. 

Duiring the pr'ojcct final inspection in August 17, 1982 the 

NUIMI tean com)osed of iecutive Director Wenceslao C. , 

Guiman, Assistant Director F.de Leon, Project .Mnager 

Angel Salvador, and others were greatly impressed with the 

finished quality of the asphalt pavement along the entire 

stretch'of this road. 

*Subproject 13A - Bituminous Surface Treatment work start

ed at IK. 1 + 920 (.tart of project) and proceeded north

ward. 'ilhe asphalt kettle used was borrowed frot the govern

ment. riing the first month, the accomplislunent barely 

reached an average of 50 lineal meters, full width, which 

was very muich behind .the prograuned work schedule for the 

item. 

Nunerous difficulties occurred thereafter, tile most pre

valent, being the low sul)ply of crushed aggregates. An 

additional asphalt kettle and the imned iate fonwition of 

asphalt gangs helped to solve the pioblcm. In carly Icbnealy 

1982, an atditiona l mini crusher with a rated cap:acit' of 25 

'1141 was set up at the upstremi section of I.allo River Blridge. 

26
 



'11To first mini crusher was then transferred to'the Nasisi 

River source to prevent double handling of stones for crush

ing. lII tile succeed.ing months, four additional a:;phalt ket

tles were rented from the different 'government offices in the 

region IS far as Sorsogon1and wcre brought to tile project 

site. This Irought to five (5) the tunuher of asph:alt ket

tles already in the project site. 'l1hree experienced aspialt 

teis arrived after mid-Nk!rci 1982. 'lAiese teals plus the 

two teairs from Naga, completed the required ntunber of' 

asphalt team. 'lliese teamls were deployed in four di fferent 

areas along the stretch of the road. Sepai:ate heaiting areas 

for the asphalt were subsequently organized' The Contractor 

also gave incentives to the teams that completed the highest 

production per week. Thie Consultant, on several occasions 

sent warning letters to discourage this imethod because this 

practice itude the tem too (luairtity oriented, thus neglect

ing the quality of tile work. Generally speaking, however, 

with the Consultant.s Inspectors deployed in eaCh team, the 

quality of asphalt paved were acccpt.Il'lC. 'lllc ifl ntu1 

recoj'led average daily accomplislmnent by .he I'oui tearn' 

was between 300 to 400 1ineal meicter:; kill width. lk'l:ys 

on Certa in occasiolls Were generally C.ait,;-d by Tdverse we: 

ther and the lack of coarse, choker and COVeI' cyltes. 

To cover OJ) for these delay:s, the colntraicor conti nued 

asphaltingI up to inid-night, Whenever it w.I.; po:; ilble. 

were timc-5 when a team would be wo, king, I eavrly I,; five 
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o'clock in the morning. These 	 situations were very preva-

JAe and July, 19X2 andlent during the months of May, 

created problems in the Consultant' s schedule of :;upervi

sion work. The aggregate situation was solved when the con

projecttractor's General luager stayed more often ili the 

from sources in T'ligaoi,and continou.ly procuLr'd aggregates 

at Libon, Albay.. A. mien.Uujllrines Sur :nd Bacolod source 

tioned earlier, the aggregates from 'l'igaon airc ul" the best 

quality and this could be attested by the good quality of 

in the sections between Pinagdapogatthe finished road surface 

and MIinaga bridges. h'leBacolod source were actually 

river run aggregates which were already screened at the 

residents in the area. Ilie imiterials wereisource by the 

blcndcd with the crushed items 	prior to the ;sphalting works. 

Some asphalt surface failures were experienced between Batang 

and Iallo0ridgsc and most of these were located near 

te edge of the shoulders of cut sections and in areas where 

pa:allel i the road.irrigation canals have been contracted 

revealed that in some cut sections, subterra-Investigations 

nean flow had seelped to the surface, weakening the base and 

destroying the constructed asphalt sur face. lXI'ing rainy 

season most of the irrigation canals were flooded, soaking 

reducing its required cons i stency.the base imateria Is and 

Most of these sections were rapaired by the removal of the 

defect ive mutcrials and their replacement with new base irite
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rials. Rough surfaces caused by faulty asphalt spray no:.les. 

were resprayed with asphalt and inuediatety covered with 

seal coat aggregates. 

The asphalt materi as used for binding the aggregates were 

initially heated in the fabricated heating area wihere bet

ween 8 to 10 dins were used as heating kettles. About 

two hours were spent for hcat ing before the asphal t ,,as 

traisfened to the asphalt kcttle. When the asph.lt reachtd 

the area of oleration the two asphalt burners are lighted 

up to further heat the asphalt to the temperaturcs required 

for spraying. Eich asphalt kettle is equtip)ed With a tern

p)eratule gauge moUndedl near Dothe spray nozzle. Ifective 

nozzles were disallcwed. 

4.5 Structures 

Accordin'g to the original plans, a total of 1,1. bridges mid 

21 culverts were estimated for the project. Nine of the 

eleven bridges were designed as simple span RCIX. type and 

werc standairdized into 12 i. and 18 m. with provisions for. 

single lane construction, except for Polpog Bridge and Bicol 

River Bridge. 

Polpog Bridge at SR-7 is a continuous reinforced concrete 

slab hr idgte with a total spm of 27 in. This type of br idge 

was selected to obtain a reduction in the vertical al.igluent 

29
 



thus minimizing eilibanAiiient fills at tile approaches while At 

the same time satisfying the 1.50 in. clearance between the 

lowest hor izontal iieimbers of tile bridge :and the. highest 

Water level.
 

Bicol River Bridge is a continuous IOCIx; Ii'idge with oi totail 

span of 86 m. This is supported on p1i es r igi dl at tachod 

to tile superstructure to achieve an earthquake resistant 

design. This type of structure produces mini l bend jig 

IIKInent s and de lectionls coMNpalred to nuIt ij)le s i II)p SIsns 

thus resulting in a considerable reduction in cost in the 

superstructure as well as in tile subs.tructure. 

The standard culvert types were designed to carry loads 

Without fi Il or with a maxim m fill of 0.90 in. 'he seven 

standard types were designed 'taking into coisideration 

the unount of water to be discharged and the sizes of opil

ings were governed by the width of existing creeks and dlpth 

of fi ll required by the vertiCalI a igiunent. 

Due to olsei vat ions during floods, 1n nor' chages in stat illn

ings as wel I ;is in el evations were Ima.1de. EXCel)t I'or lal11o 

River Bridge in Which one span was reduced to .15 il. all the 

other bridges were built exactly as per plan. 

Ill the case of box culverts mino:' ad itstnt'ent werec made in 

statioings and waterway openiIgs to concur with tihe actua l 

conditions. '1Wo box culverts, Box Culvert No. I in SR-7 
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and Box Culvert No. 7 in SR-13 were designed as nonilal, but 

were constructed with skewed angles pirllel to the water 

flow. All tile boxes were built to support.the trafric.load 

directly on the top sla). 

Const ruct ion 

All piles were driven to refusal without major difficulties. 

Some dcviaitions from the expected lengths were experienced, 

as in the case of Polpog River Bridge, SR-7, where the actimt 

depth driven was less than the anticipated depth resulting in 

savings in pile lengths. In another case at Amogis Bridge 

SR-13A, the piles reconunended at the fiLrst ipproich failed 

to reach the linnilntun CInbeiCIent rcqu i rements and the' sulbstruc

ture had to he replaced with a spread r6oting. Minor proh

luns were encotutered in the inlet wingiwa11 s which*h:!d to lie 

extended to check the. memderiig flow of'the creek. Miere

ever it wis impossille to extend the w,1 Iis, grouted r i prp" 

was constructed to protect the )ank from erosion effects. 

All the mterials for concreting the structures were baltched 

by volulne and different rands of cement were used dpenrding 

on the ;vilibility il the ;alel. In the case ol.Ilicol Rivei 

Bridge, three types Of CIcelt blrands wIee used, (tllnion, 

Islind and Picific), ilowever, only olie lraid wIs illowed 

for each span. 'Fromntihe series of' cylinder colpressive tet.s 

conducted, strength result, were sitisficlory and ill sI n, ' 

clises results exceeded specifi 'itioll iqltii rlelll t,. 
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Many problems were experienced during concrete pouring, 

ranging from b'eakdown of. mixers and concrete vibrators, 

sudden downpours and inexperienced personnel. Concrbting 

of i~allo River Bridge footing was stopped three times duc 

to repeated swelling of the river. IHowever, nece'ssary 

remedial works were implemented rc.sul ting in a more or 

less quality structures. 

4.6 	 Drainage and E-rosion Works 

111e original plans for the schedule of pipe culverts had to 

be adjusted according to actual field conditions. At the 

start of construction, observations werem.,zde during flood 

heights to check the adequacy of" the pipes and the.need for 

cross drains. Existing pip- culverts were extended or re

placed as 'required in the schedule. Pipe culverts that 

were found to be utuiccessaxy were deleted. Changes in 

locations were mande to suit field conditions 'clud new lines 

were added to met the requests of the different govermneiir 

offices and harangays to divert occasional run-ol and re

vive existing waterways. 

lue to the high discharge velocity of' some existing irriga

tion crossings, reinforced concrete headwall. were cons

structed . Other cross drainl open inRgy 'CI protected witlh 

grouted riprap. '11 di fferent type'; of grouteid ri prap best 

suited to the field conditions were coi;tixmct ed in accord

;ince 	 with the drawi ni.s issued for ealch subproject. 
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w~ring the height of typhoon Anding inNovember., 1980, flood
 

waters overflowed at the end sectibn of SR-8 resulting inthe
 

erosion of the in-place materials at the downstretu side. 

This was remedied by asphalt scaling of the shoulders and the 

at the downstretum sidc of theconstruction 	of grouted riprzip 

'To low points in SR-12 were also protected withembankment. 

and Qrouted at the domstream side of the ewbaiikasphalt seal 

Class A riprap were constructed at Km. 3 + 525 andmnnt. 


3 + 600 SR-13 	 to contain the continuing erosion of the eii hank

mnt caused by occasional rains. 

In SR-13. the 	poor drainage canal inside the city proper was 

deepened and line with grouted riprap to facil itU Lhe flow 

of rin-off during rainy seasons.
 

4.7 	 Incidental Construction 

the existing ban on the cutting and transporting ofDue to 


first class timber in the area, Contractors (SR-H, 12 and 13A)
 

.substituted steel guardrails for the originally proposed 

'lhese were mounted on concrete posts'andtimber guardrails. 

were placed mostly on the bridge aplprocwhs a.nd oll solc' 41:a rp 

curves and stiff embankment sections of the roadihay. 

S MNITIALS - 'I*I:Si' iSUI'iS - QUAlI'1Y 

5. l Lmbdinkment 

ie cmbtnelkient iimterial for SR-7 came mainly from the I1~tnassi 
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source inside the V.P. I.usebio camp in Pawili which is about 

S Kin. away from the project area. 1e embankment formed at 

athe end section of SR-8 also came from Pawili but from 

different source about 5 )mi. south of V.P. lRusebio's Camp . 

Iie material was predominantly silty clay with traces of 

limestone rock. 'lhese materials were further blended with 

sand material obtained from Pawili River. 

hle emankent imterials for Kmi. 0 + 000 to Kin. , + 800 

SR-8 caine niainly from the roadway and drainage excavation.

obtained from cut sections along the road. 

The embankment fonned in SR-12 ctame from the contractor's 

quarry in San Nicolas, Iriga City some 2 kin. away from the. 

project. 'The material are mostly stand and gravcel with smill 

anmunts of silt. 

The eimbanlinent forited in SR-13B also cane from the contrac

tor's canm) at Sto. Domingo, Iriga City. 'lh material is 

predominantly silty sand uid gravel. 

In cut sections along the stretch of SR-8 and 13A occasional 

spots of Wisuitable materials having a CIR value of less than 

3% were encountered. lle:;e portions were excavated to anm 

average depth of 30 cm. below subgramde lvel amul replaced 

with Item 108 mtaterials. 
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Crused ateralsand Material Sources 

fth average abas ion' properties of the crushod miatorluls for 

DM8? Wn the sources of the raw materials used uiv tabulated 

below:*4
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used operated by the goverivunent in the processplant that was 


ing of stones for concrete and asphalt requirennts. llowever,
 

the big load demands frm cointractors operating in thedue to 
s 

regiont and aI so dtlue to So'w. Imluarceent prOll l tilehe crusher 

for a short tile only and finally bcged down inoperated 

July, 1982. 

in SR-12 was flaky. ItAt the start, the aggregates crusheld 

after a serics of repairs und repeated adjustments of the 

si cs were attaincxl. In thecrusher'.s jaw, the required 

kIg iming of a.sphalting works the cottractor obht.1 nL\I Ih. 

Allbay andk when his c rusher boggcd do ,n
agregatcit in 'l'iwi, 


cont ractor obtained his aggregates f'it4ii
theill Ktci, II. -982 

i, gilrTig nilOl I. iii i 

I'or diffcrvn source,..'li agrigi" f.or11- 13 caime fi'on 


for thc first I km. cain frn a goveriunent omlied
"llitese lstd 


lia Lil alog, Mliraga , Albay. 'lius Cisher opera1tvd
ci.sher 


a Jho1t I tlile. For the succecdling i'o~idway sctioli
on). for 

8 '. 	 t lii :..lilp to kM11. hlbaitr.tai cune from i e callihc;rs 

it 01' iti 'dge.up) at Ni.,i-,i I(ipver alld th0 c4Llt 11 iver 

h i theti dt td of Ihc f ioul.a14phil eii Iil iv l 	 iritg t , the 

l' 1,ioIoht aimed and lxi;i.cased ii ag tegat t-Cont rac tor 
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This 	system produced satisfactory results. 

For all the subprojects, crushed items for item 200 word 

blended with subbase noterials in varying proportions which 

ranged from 60% to 40t or 55% to 45%. 'lle oversized materials 

were removed by blading during gradin, operations and handpicked 

by laborers at the jobsitc. 

Cennt 

Five 	different brands of cement were utilized for the project. 

These 	were Continental, Island, Union, Pacific and National 

cLuent. 'Ibis situation produced variations in the concrete
 

quality. Trial mixes and test results showed thlut :ontincntal 

cement was superior in quality. However, its availability 

fron suppliers inthe area were always doubtful,especially 

inplaces where there were continuous concreting works. 

5.4 	 Steel 

Reinforcing bars used in the structures were all doformed 

billet steel grade 40 (Intermediate Grade), suppl ied by the 

I'hilippine Blooming Mills and Pagasa Steel. 

Representative samples were tested at the MP1I1. i Is and 

Material Quality Control Services, Sta. Lucia St., Intrmiairos, 

Man ia. 
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Mi scel Ianeous 

Water 

Water used in concreting works for the different subprojects 

caune from the foflowing sources., 

SR - 7 - Motor Plu1p Deep Well 

SR - 8 - Dcepwel 

SR - 12 - SalvaciQJi Creek 

SR 13A - Pintor, Itaran, PIinagdapogan, 
Mainaga, Aumogis and Anopol' 
Rivers 

SR 13B - Batang, I,allo and Araga rivers 

No representative samples were taken from each source. Th, 

qua~lity of' water used were closely obsered ty the Consciltants 

inspectors. Water ivith impurities were imnediafcly disapproved. 

5 • Asphalt Mterials 

All asphalt products used conformed with AASIlO Specificat ions 

and were manufactured by Pctrophil Corporation. Petropen 

85/100 was used for the entire asphalting works and brands 

MC-250 and NE-70 were used for'prime coat. About 15 drtans of 

SS-l were allowed for priming the end sections of SR-13 thich 

were a ffected by weather. 

The mechanics of asphalting works were as described in the 

slpecification. The base was primed with liquid bituminious 

iaspiallt (N:-70 o- C-. t0) of low viscosity and, after thi ; 

had peletrat and dried, an1 app lication of heavier. ittuni

38 



nous material (Pen. 85/100) was made. This coatinjg was 

immediately covered with clean, coarse, one-size aggregate 

and rolled. A-second application of asphalt was then made 

and rolled again. The last applicatibn was overlainby 

cover aggregates and rolled again, 

The asphalt spreading equipment used for SR-8, 12 and 13, 

were manually operated asphalt distrihutors. Each had a 

maximum capacity of 4 drums and was powered by 10 to 12 iP 

motors. The inspector always checked the spread by first 

ascertaining the tank capacity or initial depth before
 

.spreading. Distributors with defective spraying valves 

were not allowed. T6- corrcct temnpcrature was monitored by 

an asphalt temperature gauge mounted near the asphalt noz-lo 

5.0 	 Reinforced Concrete Pipes 

All reinforced concrete pipes used for each subprojects were 

manufactured at the jobsite. 

One set of test was made for every 25 M3 o- concrete poured. 

This consisted of testing two cylinder stmuples each for 7, 

14, and 28 days strengths. Sizes and spacing of reinforc. 

ing bars were regularly checked by the site inspectors to 

ensure that they are in accordance with the Tender Docilieits 

drawings. 
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SURVEY ING 

Three 	survey parties were organized for the duration of the 

project. Each party was h,,aded by one Chief Surveyor with 

three aides and fully equipped with lingineer's Transit, 

Automatic Level and necessary tapes, level rods, stavcs, 

etc. The sequence of survey activity followed the order 

of' priority as required in the field, 

(.1 	 Vertical Control 

All elevations and reference points established during the 

design phase were rechecked by running closed level. loops, 

and tying to existing bench marks of the Bureau Of Coast 

and tCeodetic Survey. Tfhese benchumirks are localtcd in the 

vicinity or the project road. They are listed ill a spe

cial Ilubl icat ion issued by the Bureau of Coast ald Geodet ic 

Suvey. These reference points were used extensively dl

ing the period of const ruction. minlors delays welre enicoul

tered due to disturbed or lost mouticnt s, but th,,e did not 

affect the survey works nor produced any discrepmcies ill 

the checking of elevat ions. 

0.2 	 llori zont al Contol 

The suie concrete montulents used ill the vertical cont roIl 

Were used fr ho raziont a1 con trol poi);',lillall 0t,sub. 

projects. All ho= i'zontal conti'ol poiut s such a:. I111 
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beginning of curves, end of curves, points of intersection, 

etc. were staked by the on all roadout survey crew alignments 

without difficulty. Some revisions in alignment were done to 

avoid right-of-way problems. Other revisions were due to shift

ing to the mowita inous side to prevent foniation of embankilent 

on the fill side and to improve the appearalice of the road. 

7 	 CONrRACTOR IS 1)IUMRI)PMNCI 

7.1 	 Progress 

SR -7, Progress during the first sevc.n months of the contract 

was steadily according to schedule. -Working equipment was com

plete mid the contractor was experienced in handl ing earth,ork 

and concreting works. During the following five mmnths, N''%

ever, the contractor's perl'onnance I'hectUarted tle to such 

factors as adverse weather and shortages of diesel fuel, c,:'ient 

and other const ruction materials. St:irt ing Octobcr', 1979, %,ork 

started to progress by the end of December, 1979 akiut 721 of 

the contract neared it completion. Pr'ogress of 1ork was very 

slow during the period covering January) to June, 1980 due to 

the exca tati ng costs of fuel 111d other" construct ionl mater iAls. 

The Mi nist ry of IPbl ic Iighways, una bl " to gUia rati .all illn,,

diate p)a>ietlt of price esca lation, issicdi mncmoraiItul givlig 

'a Opt ioIn tothe differCt colltl' ctorst ole the %ork ipO comlet 

1o basC Ieve I for the SeCOildall'y road. Sonllc i)o rtiom. of I'V .Oin
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creting works were deleted. ilowever, tho Contractors did not 

dewelcome the'nmemorandum because should the request for 

tion of the remaining PCC be granted, the project, although 

substantially completed would be considered terii nated. This
 

was not acceptable to the contractor.terminology 

After it was dicided that pavement works would continue the 

contractor was granted time extension for the delays incuried. 

The remaining pavement was completed inacc6rdance with tih. 

revi sed schedule. 

SR - 8, Progress was ahead of schedule for several months 

due to the timely mobilization of equipment, good organiza

tional set-up and experienced key staff. At the end of August, 

about 40% of the contract had already been completed
1980 

against the scheduled completion of 37%. From September, 1980 

to January, 1981 the contractor's performance slowed down due 

to equipment breakdown, inclement weather ano resignation of 

staff in favor of overseas jobs. After February, 1981 an 

encouraginig increase in perfonimnce 	 aid progress was noted 

to catch up with previousbut the contractor was still unable 


work had beci
delays. In August, 1981 when about 78% of the 

completed the project suffered dUages duite.to frequent ty

phoons. The .;chcdui ' revised to cover up tile rellair'was then 

works. The period coverilng )ecember, 1981 to the I.nd of ie 

contract time per revised schedule was marked with the im, 
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crease in activities. Although behind schedule at the start, 

the contractor was able to complete the project wfithin the 

revised period. 

SR-12, The project under Philcon Builders ant] Detvelopers had 

a very poor start. During the first six months. there was no 

adtexuate working equipment and the field organizat ional st tup 

was very poor. The General Manager was rarely present and the 

management of work was left to the Project Manager who hod very 

little experience in handl ing highway projects. lkii'ing t1C 

first six months, there was only 7%accomplishment against the 

scheduled 26% completion. After s'erail meet ing. between Con

sultant and Contractor and warning letters issued hy the Con

sultantsi progress improved slightly 'and by lDeceidxor, 1979, 

about 17% of the project had been accoup)lished although this 

Was still way off fromt the scheduled completion i':o,) J;:nua ry 

up to March, 1980 a sudden increase in activities WaS noted 

when the needed equipment and becanecavail able, site manag.,wient 

improved. Progress of work during this period increase abruptly 

froin 18% to about 3810 although this was still well below thu' 

scheduled percentage progress of 72%. Progress of work uimce 

again suffered delays when the new site mangemnent and tlm! 

General Mianager iceloped serious hit eritaI pr'oblhems reg, ,11gg 

partial collections for the work accompI islhcd lurinlg the ,,.iod. 

This problem was never resolved and the cony ractor abandoi. .1 the 
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project at am accomplishment of 44.83%. 

This project was terminated annd the remaining items of work 

were rebidded in Manila and subsequently awar,'ded to Moonrock 

Conitruction whose operation is described below. 

Moonrock Construct ion 

This is a locally based contractor whose main office is 

located in Iriga City barely a kilometer away from the pioi

ect site. Without receiving the project Notice to Procev', 

and anticipating the bad weathcr ahead, the contractor started 

hauling and spreading earthwork along the stretch of the 

secondary road. By December, 1981, alhout 53% of the work 

had already been accompli shed. This accoinplislneit was 

remarkable considering that between August and December, 1981, 

the rainy season was at its peak. In fact' other contractors 

in the area suffered delays during this period. After Lktveiber, 

1981 progress continued without let-tup and final completition was 

attained within the revised contract period. 

SR-13, Progress during the first five months of the contiract 

was ahead of schedule primiarily due to hlie effort-, exerted on 

earthwork and structural works. Aft r .January 1,'181 proylv;s 

slightly tapered off from the origiiial chedlIe Iit the , hp

page was still within the ;acceptabl' fiaaits as piaovided it the 

44
 



guidelines issued by the Ministry of Pulic llighways. Actual 

progress at the end of July, 1979 was about 63%., From A.;gust, 

1979 to February, 1980, only about 1(0'. of the work had Iben 

accomplished primarily due to inclement we:ither, eqo ijl)!Ih.lt 

breakdown and rising costs of construction materials. In 

addition, work on the surface course and pavement sufferedi 

delays due to the breakdown of the government asphalt plamt 

in Daraga, Albay which the contractor had negotiated to t.,t 

Due to this delay, tile contractor requested. lowering the 

level of improvement of the asphalt surface from A.C. to 

DBSI'. For technical reasons, the request was not approved 

by the Ministry of Publ ic Ilighways and the asphalt Surfacilig 

from n. I + 920 to 12 + 500 was deleted instead. The proj

ect was 10'0 complete (excluding the pavtultent) ol Iecembler 

10, 1980 wMnich was still withill the revised schedule. 

SR- 1313, Progress of work was in accordance with schedule 

fromthe starting date of the work up to tile middle of Maly, 
1979. Th contractor's perfonnance alter NLy to August 19-9 

was very disappointing due to equipment breaktluwts, cash 

flow problems and incI ement weather. In September, 1979 a 

revised progress chlart was pi-epared but aigain onily ,I slight 

improvemn.lt il) equ i'j)o11nt J1'10ace1;a s g nd. I *og'eS. 

of %ork st'1 cied Irequent del ays and tht cont ractot never 

reCoered from them ini sp i t, o'f tlt 1Iite11tou'tS Imeet ilil-, and 
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warning letters issued by the -Consultant.. With the project 

uccomplishmlent standing at 63.02% at the end o1" November, 

080S the contractor requested tcnriination of the project. 

The remaining iteuis, including that of* the deletctd asphalt 

pavement o1" SR-13A were repackaged into one contract for Ic-. 

bidding. The new project was awarded to 1,.A.r,. Construcl ion 

as discussed below. 

L.A.L. Construction 

The. contractor had a poor start due mainly to delay in the, 

mobilizat ion of tquipment and due par't ly to poor coordina 

tion of wol'k activities. Weekly )rogrissIleeti u:, we1'V 

organized and written miemo., plertailling to ,ork 11%gress 

were regularly sent to the contractor. Consequently, a 

little progrcss Was tmade . In April , .i982, the cuilt ractor 

increase the ntilner of his asphalt 0qluipment and ctrusher 'lit

put iiiq)rcvcd, in addition to these, aggregates were obtaine-d 

fr'm11 outside souI'ces nd COlls idcl'lblt p'Ogl'C. W;I, attaintd. 

From the month of Kiy up to July, 198.,2 progre.. of 'okw .o 

very steady cxcc)t for sonic minor dcvi ation.; causeki by in

clement hcathier. The project was coipleted within the reviscd 

cotnllt ion scletule shoin in Appendix 11l. 
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7.2 Pe rsonnel 

'lhe contractor that could be considerc.] to have complete :iin

poWer Iineup and tile capabi lity to complete their project in 

spite of unforeseen difficulties is the one in cha rge at 

SR-7, 8 and 12 (Moonrock Construction). The rest were cither 

deficient in manpower line-up or did not have enough experi

enced personnel in handling construction works. Except for 

SR-12, most Project Engineers lassigned to the projects came 

from ltila. Iaborers and foremen were all hired locally , 

mainly from municipalities along the construction area 

thus creating an employment boom in the region during the 

cons1t ruct ion per iod. 

7.3 Equ iliaent 

Only three contractors, those of SR-7, 8 and 12 (Skvonrock 

Construction) satisfied the requireent list of mi imum 

essential equ ipmienlt needed for' each siihlel . Although 

most of the equipmlent were second hand, the contr:tctor had 

enou1gh mechanics and ilmotorShoJ)s to r the statlwl equip. 

ment. The equipmont situations for te othcr sui;roiects 

have been unbalanced, On severul occa ioll haul iJili. Units 

were ol standby because there was no loader at thin qtiarry 

site or the c'.shelr production was not enough to mt the 

deiaiinds of kettle, The conti ra tor> di, havetie etc. ti) 

rel iabl)e mechani ics to ii" tramaged vql ipmlntt caui, Ig coin 

sidvie ,il i standby hours or hose eq iP,,,ut. 

47 



7.4 Ntninistration 

Except for Subprojects 7, 8 and 12 (Momrock Constjuct Loni, 

site administration of the other subprojects h:ad I .*en ext, ;I

tionally poor. Nklst of the time the IProject Mana):,r was ill 

Manila a di site adini 0Jstration was llft to subordinates h,l 


could 11ot lecide oil diffictilt field iWIttet r.. IIo Vt, I Colt 

ditions for SR-13 improved by the middle of the pi .iect 

aifter WI'ruinlrg letters We r'e Selt by thC 'onsu1t15ant:d. aI i'I1 

the contractors themiselves realized that they havt to suLff'lr 

payment of the Pealties imposed foi- not ComplCtinrg the pio .i

ect on time. 

7.5 	 ua ity 

Quality control was the main concern of the C(qnsultant 

throughout tile construction period. olu several occasions 

tile Consultants inspectors had to Stay Iate until ti e last 

"concrete pouring or IIS' asphalt ing, to ensure tht. good 

quality of hork. Some 	 mtltISrts wereprotective 1"c i kewi:;e 

inst ituted oil itecnin of work affected hy l';lins. Ie..rIll ts 61 

tCstS 	Colldtlted oil ClilonenAnT)mii11t, baIseC iirall Ci t oln' 

Crete 	and as)haltic mtterials were all within the accept

able 	 limits. 
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8.1) 	 R1(arr-m:wAy AN) turriuT-s 

8.1 	 ILLIt -0 f- ys 

A 10) ssw s- rut-ito I'" v for Ci.*Lder loati asid IS sss%,v i r fol i he 

secusidals) road~is 1wro st~.Iabl ssled In Iiccord~alce %%lit 4tIi t Ii1 

Gencii y, MM)f .iLtjls~~I i ol kid flot 1)01W .1 IILI;Oiol plobtIodts oil 

tIlhV CtisHil V sIOf10s I 1 I st)o c t. 

14i lit.) l)I ll I on-,i'. ci ex5 ) 1,c5 i c5 1i d III SU 12 uidc . c. lt is ct 1o 

lKwlock Coll., sulicItills, Vt. Iif th cosi it : I).' '-li ,Ido i I lit 

Is.I 	 oI -. I III II' t t aI k I* , t viwo it' II1 '0 1 r, I Sr k I 1:1(t . 

III opcte.aoe.I r~ise~goectown .s 

lit SH I3A. v t icalI I II ,iutwat -%01 tlit, tit ,s ct ioi,' bit Ih 

Mi maIs tilt "V,Wi. 5.1 I 'Itd to n te .Ill)tll " tLI'Cjo 

toi>' I I Inl It It)for I liv hIedekk~ s .1d. 

8.2 	 tts 

NO .IiVV g s* nuald iOf illidVIii:1MA it s II I IV- 1%I'es i otnc 

J111 thc~ ko1)11 ..ke Ii ko ls.t sltwt still il 

9.1 	 ILI v 

Ih sIf-lum t I 1 .1 ill I dI- 1 1 IIKi! itlso td(01'sltl'.t'd eis. f1l Imi 


eCtkdIi1. l.I lit -1 IAC I t Ilk' I A I ss
' 	 t 11 1041sa! 14 
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A.iAI. NfIF.IR 01: ltN'N' IYS 

subpi-cej et 7, Sto. Ilmnilo-Bla~l:-0111.;0 

Nt 'Ill :.: F1: N :A,: M 	: : .0 A" ' : . 1 : 

1978 I: 1 7 : 9 : 9 :13 :10 :13 :1Ff : 9 :13 

1979 .1 : 2 : I S :10 :22 :17 :1.1 :15 :11 : 9 :10 . 

1980 : 2 4 : 2 : . : 133. 'I : 9 

:' : 9 :1.1 :10 :13 : .11981 : .: S: I: :1 3 	:21 

:16 :13 : 91980 : 2 : .I: . : 2 : .1:15 :13 :20 :13 

1981 : 4 : . : 0 : , :13 :21 :22 : . :14 :10 :13 : .1 

1982 : .I: . :3 : .1 :12:12: : : : : 

"A.rlinwlject 12, Ii'igi-S,lec ion-laro 

1979 .'.I. 2' 1 : :10 :22 :117 :1.1 :15 :11 : 9 :10 

1980 : 2 : .1: . : 2 : 4 :15 :13 :210 :13 :Io :13 : 9 

1981 : . : : 0 : t, :13 :21 :2. : 9 :14 :11' :13 : 4 

1982 :.1 : : 3 : 7 : 7 4: 1:12:1: 

idiploj'ct 13, I'oltgui-l.idon:'luli 

:15 :IN :17 :20 :2 :.10 :2o1978 : 9 :12 :1. : 7 :Ai) 

:11 : 18 :2.1 :2o : I1.179 	 : Ito : 7 : :12 :12 :19 :2. 

:25 :12 :lb :20 :21 :1 :211980 :17 :19 :AS :11 : o 

so 



1981 :13 :12 : 9 :19 :13 :19 :18 :14 :l :21 :24 :20 

1982 :15 :13 :13 : 9 :12 :17 :17 : 

Ctxnlpar'ed to the rainfl I distribution picked up during tile 

design stage of ther.oject, thc ra iufailt distributed during 

the cons t ruct on ltperiod was heavier. The:;o are shl, onw'9. 1 

9,2 Typhoons 

Ikritng the entire Course of construction the stillproject 

1'e.IS WCvl'v sUL)jectL\ to the effects of 10 typbhoos 1hich 

caused ions iderabl|e dun ,ges. These dest 'et ive t yph)otls 

are listed lMow in the order of their occurrelle. 

l'epang Septemiwr, 1979 

lkbeng . Api I, 1980 

Yoning - O:tol.,r, 1980 

tiring - .JWI , 1981 

)aI inig - June, 1981 

I'.ulg - July, 1%:h 

Yoyellg - vi.'', 9Novll 198 

Nd i g - November , I98 I 

Erlng - July I', I,182 

lul) I g - Scpt li. .,, I)8-

Typl tOl 'lepa;lig ill Sl)tlemlmr 10, 19.I l'h Ied tihe !'.sidItl 

ljigillecr'. office iil Nahtu, C-l 'ile.- '-All'S17or tW dl'.. 



'ryphoons 1).i ling, 1I.i1g, Ycycng aniid Anluing Cused Iandsl idths, 

erosion of emlbainlient, Luiderining of items 1(8 and 200 alld 

st r.'ctres.dest ruct ion of existing r iprap Oil cOmpl etd br idge 

ill SR- 13. 

I:,lstl ides , destriction'lihoons Il) ing and Anding caused 

107, 1l, and :)0 vt tlt.of riprip anid ovrtop)ing of items 

low sect ions after llicol River Bridge. 

Ilood iaters in tw~o Sections along tilie stctel l of SR- 12 

Secondary road rosu aboVe the roadway level and croded th,. 

;1it t he dolvilistream Side l"ntnlitkelllclit and .til)cIre Ilatt'ia 

suLbsiding watci's during typhoon 1"Nr1ll.. 
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APPENI)I X' 1.0
 

IISI OF CLANCE ORDERS
 

A. 	 Subproject No. 7, Sto. Doringo-Bula ( nbao Road 

Contractor: V.P. Iusebio Construction 

1. 	 Change Order No. 1, dated August 27, 1979, cover

ing extension of 97 days due to inclement weather 

and scarcity of fuel supply. 

2. 	 Change Order No. 2, dated Juno 2, 1980, covering 

extension of 0 days due to adverse weather and 

increase in prices of fuel, materials and labor 

rates. 

3. 	 Change Order No. 3, dated June 9I, I98()O, covering 
adjustments of overruns and umklerrins in Iunti

ties 	With a net increase of P195,.422.o( inthe 

COllt ract 1lKAUtlt an1d nO cIhInge ill cOnltl'Ict t ime. 

4. 	 Change Order No. 4, dated lecmhier 19, 1940, 

covering extens ion of 2.1! days in the contract 

due to t ime SU,,pens ion (ffrom date of expil'at ion 

of contract to date of restsupt ion of work) and 

time for const ruct ion of tihe I'tn in inl Ik:N: pave

"wllt . 

'T'otal ftioiuni Added in the Colnt r'c t P + P4 ('", 

lotali Il.xtiesion of Tiine Cr.uli, ,d .hti da v. 



APPENI)IX 1.1
 

B. 	 Suhproject No. 8, Topaz-lPalsong-Bul a Road 

Contractor: Capital Industrial Construction Croup, ijc. 

1. Change Order No. 1, dated January 26, 1981 

coveing extension of 36 days due to bad 

w r.,athe 

2. 	 Change Order No. 2, dated September 10, 1981, 

covering payment for typhoon damages and rene

dial works involving an increase of 14121,022.59 

in the contract amotut and extension time of 61 

days. 

3. 	 Change Order No. 3, dated IDecember 11 , 1981, 

Covering pay nent for typhoon dhnages involving 

-in incr'ase of PI,13,526.75 in the contract 

unoit and extension time of 100 days. 

4. 	 Change Order No. '4, datel April 19, 1982, in

volving adjustment of final Iutitiet ics with a 

net increase of P139,327.2., and no change in 

contract t ilte. 

Total Amount Added in the Cont ract + P.103,976.59 

Total Ext ension of, Time ('anted + 197 d.; 

http:P.103,976.59
http:PI,13,526.75
http:14121,022.59


APIUNDIX 1.2
 

C. 	 Subproject No. 12, 1riga-Silt vcion-Rato Road 

Contractor: Moonrock Construction 

1. 	 Change Order No. 1, dated kLi'ch 18, 1,982, 

involving extensiun of 34 days due to bad 

weather, ROW problaus and wtUvo iaible delays. 

2. 	 Change Order No. 2, dated ,hune 10, 1982, 

covering additional woi s involving an in

crease of P301,811.81 and an extension of 

contract time of 25 days. 

3. 	 Change Order No. 3, dated July 27, 19F-' , 

covering payment for typhoon dutiages in

volving an increasc of P150,499.43 in the 

contract unowit and extension t ime of 9 

days. 

4. 	 Underrwus and Overrtus in quantities involving 

a net increase of P270,802.83 in the contract. 

Total tynotnt Added in the Contract + P723,114.07 

Total Extension of Time Granted + 68 days 

http:P723,114.07
http:P270,802.83
http:P150,499.43
http:P301,811.81


Al'IT 1.3 

.D. Subrojct 2 IALkj,~1iIdnthNo. ot 

C:ont racto r WHIll*wi L1v ols t,FIc t Ioil 

1 . Change~ tOider No. I , 	 datcd .l:ii iry 12 , 14979 

com-i nuI add it iol wor in~lvo lvinog .111 111, 

c rias of- 1,107 ,4l5o.00 anld .111 extenlsion 

tinic of *15 days ill the contrilct. 

2. (ingL Ort ez No. .1, datcd At'i:ut -17, )7 

exteei 	oll t inli of 100 day" Out- to bad 

4i ehvaIther and the Shortag 	 o. ! and 

C'onstru~ct loll 12I~jI ) 

o oe'brISMO 

r(COVII~fl AIlig of1 c~ 'twmll' 

3. 	 ;re P:ll~~jd 

dokloll 01k.c 

i1t1li1 f'*iiid- l' Iitlmordu i ed 

Juliflult %.Jilllit 0h1.iiij:C Ill 	Ciii! I .1ct I lti.. 

4. C.Iiaitge I 0lv N'. 4. 	 LiItcd Y~oY -'h, I IXL 

qo)VeIll} p1.I)'iClt for t )'Jdoo:I l.L~b' lit, 

4:011t 1'ACt ulilull42j t IJ i cAtetl Ji1ll1 I Irk, ofI ' 

(li. 



O.lige1)L OrdLer No. S, dte~td .aitsyI,19si 

ilvi I i o .141.111 staxmcl It i I Ijtill iti c? %.i K 

.a tict c Ill ile cooit ratc t .InIinlcrak 

P72 (.17.8 I k IWOh1K).agV illon1:01t t iPW. 

he oiIrcI. - P1I "03b 

Toa I.t cits i t'IKinxe .ai d'I(.~: 

Totali Aat1naait fIa.1.edI ill Ow 

11.i of 



(Conlt ractr: J.Pby. Cowitruct ionl 

I . Maniige Order No. I , daited Allytist 2-S. ,1), 

involving ex~tens ion or 92 dayvs dtta to hai 

2. 	 Chailige Order No. .' daIted ( c olvr -24, 19-9i, 

Cover ing4 deletion or Ih)uI inteidilck ;ilki rvjluii. 

of R.IE, velticles with tikno 	 liexension. 

3. 	 (ige Order No. 3, datedi R~iy 2tv, I110,
 

Ilis Ma Oidcr CCL'S comWIikI ilig
(lnge coer 139
 

days extelis io of t im but 1114 'Mil ill ail
 

hJtdorsLtKwia Lettrer daited Aug)'ust u,1I981(I
 

aIp)Iwoed onily *18 daiys I
whiIch ltlie Coll 

t ract ctwflplet ion daite Oil Kiv 2 , 1980'. 

IOI"I Addotd th.' (i'ntf -~ 

T Otl ts o Of lk IfK iI.' 

Toa i llil~t ill ,'vt *0110
 

Tirt (:t~Iit c! ~ 

No. , a re pillh lgk,4~
 

Orders silalft cd to Ill -tn: urv of l,11,1 it- hol%L i,1. Iligi.
 

hhlInI~ii .Il)I1lOV.11I 1A 1t1i1t IkVOI ETCCiIA %iltip I I l tIIK tni
 

i~cjx)iIl, p8 vi),11Irvd
 

For 	Sul'pIoj et 1311 1Iiv s4 i PI)%IU I I 




APPI M'IX 1.5
 

:. Subprojcct No. 13, I'o1mingui -,idong-idabi..I.o~i " 

Cont ractor : .1A.I.Construct ion 

I . Ch.mge Order No. I , dated Nolvit-l" I1, 1914I 

Cover i p)aymen~t foi typhooll dall;Iges i lvolving 

an ihicease of P38(1,032.10 inl the conltract muotuit 

and ain ext euslions time of 30 day-, 

2. 	 Chie Order No. 2, dated .T:ilarv 25, 1982 

Cover ilng paliclit for typilooli 0:ul.ages ilivolvilng 

an increiase of P3.99,241.S ill the contract 

'UIKJLUIt .ii 4CXtIl.ion t iiJC Of 311 d;iy. , 

3. 	 Change Order No. 3, dated April 12, 1982, 

covering extension of time of 80 days du, to 

lad weather. 

4. 	 Maunge Order No. I, dated Jly 5, 1982, 

cover iiig additional works involving an increase 

of P-.I2S,891l. 7(1 in Ihe colltiac 'i )Knillt:ik all 

extesion of 20 days. 

S. 	 Iilderrniis ill it is involvinp'and Overrii:; Quas 

a iiet 	 ...3, . i h1 ol ract.ilic'lr.lse of i cOl 

Totl ailotuit udi td ill lhe C'ilt.ic * 173.7 ).1. 

Toitail U,tclli;iolor Tinw, (ul'llll1' ! ! (1 dalv" 

http:P38(1,032.10
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AP!'..lIIX 2.1 

(X)NSIRICH'l'ION SII-RVISION "IASIl 

R. II&M Project Manlager Dec inbI 1977 to Septeml,,r 1977 

R. VII.I.AMII. Resident FEngineer Decemlilcr 1977 to .1une I-14_ 

(. BFINFI Resident E~ngineer July 191 to ..,pttill,i 1982 

A. l1':N!1I" Iklputy Res. I:fngr. Jhly 1981 to Sptc-I0 r"1981 

A. ZAIWA Ik'puty Res. Ingr. Mai:rch 19,0 to April 1.82 

Il. AlAN.t; Ik'p t y Re.s. ling r. Mly I,,. t e \twtl ' ''" 1981 

t. U;!.NI Im) Ik.'lpIt v Rs. I gytl JaollUalv. 1'178 to Nwvi'tnlwi 1979 

I.. NIA. MVARIA lk'lputy Res. Ingr. luly 178 t, \'ovin'c i 1979 

C. AUM /NS Ikl)uty Res. Iingl'. Novinbher 1979 to Novell,". i 19801 

G. IIINIlO Y l's. IknptrE1gr. NovemIor .190 t I himt 1981 

I. CAN1lO Ikputy Res. [Igly " . J.1111:1ary 19 2 to Sp'l)t(.il " 1982 

A. ZAI AI.A Idhorytory Logr. JLily 197S to IeltbiLLir 1980 

p. CIdIA li I.al)rator)y inir. May I980 to I:etlu;, 1 1981 

R. I'AJIS St. La1). Techl ici aui Ie, tCt,11 1978 to Il'lt.Mil 1979 

Z. AMIVVOSO Sr. ILa). Txchm i c i an May 1979 to Septemtcwl r 1980 

N. 'FIlNANI)I7 Sr'. Lab. 'lcchn i c i a Jul) 9,- to k'tobc1 1980 

I). S1 )N. Str. Lab. 'eclul ic ial sept cil )v r 1979 to , lan r' 1981 

D. ().NINR St. .ab. 'lechnlic ian llJiy 19 79 to Ik'cc'nil, , 1979 

P. UIOTIAJII Sr. I,.ab. Tlcclh ic illn lkcetub c 1079 t0 Apri 1 1980 

.A. AI.V I NA Sr*. Lab. 'lt I ic i.an Apr i 1 1180 to Sept ml a r 1982 

0. [IIRNAN1)lIZ Ass t. Civil IEngr. Novemlr 19718 tI \pri 1982 

1. t tl l I, I I ),: t. Civil IJmr . , l) 179 to Ikellnl. 1981 

I',Ib lllU! ,,t . t~v i I Litgr.. ,It I')78 to I I'uit., 19801 
it. IAS(AW As,',t. C:ivil V~g' AJllic 19"H Io .1xitlll,I ~ t 

It. tNA (;ITs A,,,. CIv Filuigr. April 198. to .- ptci 1 1982 
A. ~ I-:pcct ol..Jilly v1" WHOt~.P:II:; ~I l~ 

IB.N4t1\II ld(I I l.peo,'tor ta rk 11lit)it, !i,, !910I: 

A. SAWrl'(IS Inpector J)uly I '"s t., t11r' 19811 



11. ATAIZA Inspector Augi.-t 1979 t,o A.usI 1980 

Vcru 19820. 1 . Inspector July 1979 to .tb i 

R. i)1ZO Inspector l'eburuiry 1979 to IebruaI) 1980 

!:. bLqANC1I: Inspector Febiary 1979 to .J.iuar 1982 

R. PINFJIA Inspector March 1979 to Noven l., 1979 

II. VASQUEZ Inspector July 197% to Sptenkt 1 1980 

II. BUMN Inspector January 1982 to wptil, 1 1982 

A. KNU fliO inspector January 1982 to Septil,,t v 1982 

A. C1 AI)A Inspector Octolr 1978 to April 1979 

L.. ZN.MRA Inspector October 1979 to Iebru:irv 1981 

R. CARCIA Survey Chief August 1978 to Februarv 1979 

N. SAMl Surve'y Chief October 1979 to 1'ehri:miv 1981, 

R. IIA)RIGlI. Stuvey Chief April 199.2 to .,ptcwkw 1982 

C. SIA)N Survey Chief April 1979 to Dectmxb r 1481 

I.. I1IE Survey Chief Mar'ch 1981 to SeptttdA'rI 1981 
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COUtRACTR& CAPIOL INOUSTRIAL ICs BICOL iIN5A, 
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