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SYMBOLS DESCRIPTION

BENCH MARK

CONCRETE ELECTRIC POST

WOODEN  ELECTRIC POST

EASEMENT

PI POINT OF INTERSECTION

SYMBOLS DESCRIPTION

CONCRETE HOUSE

PUROK

WOODEN  HOUSE

BRIDGE

JUNCTION RIVER

WH

EXISTING RCC PIPE

VARIOUS TREES

REFERENCE POINTS

WATER FLOW DIRECTION

WATERWAY

RCC PIPE PROFILE

LEGEND

CONTOUR LINES

WEP

PS

CEP

CYLINDRICAL MONUMENT

BARBWIRE FENCE

TURNING POINTS

  P

CH

FENCE

SIDE SHOT REMARK

RP-2

RP-2

T-0

NATURAL GROUND

WATER LEVEL

This is to certify that the detailed engineering surveys and designs have
been conducted according to the prescribed agency standards and
specifications in conformance with the provisions of Annex "A" of the
Revised Implementing Rules and Regulations of RA 9184, and that the
detailed engineering outputs are adequate for the procurement at hand.

WARREN S. PIÑEZ
ENGINEER II

REFERENCES :

1. LABOR CODE OF THE PHILIPPINES AND ITS IMPLEMENTING RULES AND REGULATIONS DOLE DO NO. 13, s.1998, OCCUPATIONAL SAFETY AND

HEALTH STANDARDS AND ITS PROCEDURAL GUIDELINES.

    - FOR MONITORING, ENFORCEMENT AND IMPLEMENTATION OF CONSTRUCTION SAFETY AND HEALTH

- DO. 56, s.2005

2. DPWH DESIGN GUIDELINES, CRITERIA & STANDARDS (DGCS), 2015 EDITION

    - FOR THE DESIGN OF HIGHWAYS, BRIDGES, BUILDINGS AND FLOOD CONTROL PROJECTS COVERING THE MINIMUM REQUIREMENTS,

SPECIFICATIONS AND PROCEDURES.

- DO. 179, s.2015

3. DPWH STANDARD SPECIFICATIONS FOR HIGHWAYS, BRIDGES AND AIRPORTS VOL II, 2013 EDITION.

4. DPWH STANDARD SPECIFICATIONS FOR PUBLIC WORKS STRUCTURES (BUILDING, PORTS AND HARBORS, FLOOD CONTROL & DRAINAGE

STRUCTURES & WATER SUPPLY SYSTEMS) - VOL. III, 2019 EDITION

SPECIFICATION

1.   HEIGHT OF THE STRUCTURE

THE DESIGNED HEIGHT OF THE STRUCTURE IS BASED ON THE DESIGN FLOOD LEVEL PLUS 1.2 M

FREEBOARD.

2.   DISCHARGE VOLUME

THE DISCHARGE VOLUME OF FLOOD WATER WAS BASED ON 100 YEARS RETURN PERIOD. 

CONSTRUCTION REQUIREMENTS

3.   STRUCTURAL CONCRETE

THIS ITEM SHALL CONSIST OF FURNISHING, PLACING AND FINISHING CONCRETE IN ALL STRUCTURES

EXCEPT PAVEMENTS IN ACCORDANCE WITH THIS SPECIFICATION AND CONFORMING TO THE LINES,

GRADES, AND DIMENSIONS SHOWN ON THE PLANS. CONCRETE SHALL CONSIST OF A MIXTURE OF

PORTLAND CEMENT, FINE AGGREGATE, COARSE AGGREGATE, ADMIXTURE WHEN SPECIFIED, AND

WATER MIXED IN THE PROPORTIONS SPECIFIED OR APPROVED BY THE ENGINEER.

4.   ALL ELEVATION SHALL BASE ON PHILIPPINE REFERENCE SYSTEM OF 1992(PRS92).

5.   PRE-CONSTRUCTION SURVEY SHALL BE CONDUCTED BY THE REPRESENTATIVE OF THE IMPLEMENTING

OFFICE AND THE CONTRACTOR. CORRESPONDING "AS STAKED PLAN" SHALL BE PREPARED AND SUBJECT

FOR APPROVAL BY THE DISTRICT ENGINEER.

6. OTHER ITEMS OF WORK SHALL CONFORM WITH THE DPWH STANDARD SPECIFICATIONS FOR PUBLIC

WORKS AND HIGHWAYS, 2004 EDITION, VOLUME II AND DESIGN GUIDELINES CRITERIA AND STANDARD 2015

EDITION.

FACILITIES FOR THE ENGINEER

7.  THE CONTRACTOR SHALL AT ALL TIMES DURING THE DURATION OF THE CONTRACT PROVIDE FOR THE

USE OF THE ENGINEER ALL EQUIPMENT, INSTRUMENTS AND APPARATUS, ALL INFORMATION AND RECORDS

AND QUALIFIED CHAINMEN AND LABOURERS REQUIRED BY THE ENGINEER FOR INSPECTING AND ASURING

THE WORKS. SUCH EQUIPMENT, INSTRUMENTS AND APPARATUS SHALL INCLUDE THOSE LISTED IN THE

SPECIAL PROVISIONS.

8. THE CONTRACTOR SHALL PROVIDE WITHIN THIRTY (30) CALENDAR DAYS AFTER NOTICE TO COMMENCE

WORK, THE VEHICLE LISTED IN THE SPECIAL PROVISIONS FOR THE EXCLUSIVE USE OF THE ENGINEER. THE

VEHICLES ON DELIVERY SHALL BE NEW AND SHALL BE DRIVEN BY A COMPETENT QUALIFIED AND 

EXPERIENCED DRIVER WHO SHALL BE UNDER THE DIRECT ORDER OF THE ENGINEER.

OTHER GENERAL REQUIREMENTS

9.  ALIGNMENT AND GRADES ARE SUBJECT TO ADJUSTMENTS TO SUIT ACTUAL FIELD CONDITIONS.

10.  DISTANCES AND ELEVATIONS  ARE IN METER UNLESS OTHERWISE INDICATED.

11. BEFORE THE START OF ACTUAL CONSTRUCTION, THE AS-STAKED PLAN SHOULD BE SUBMITTED TO THE

REGIONAL OFFICE IN ORDER THAT IMMEDIATE STEPS MAY BE TAKEN TO CORRECT OR ADJUST WHATEVER

APPRECIABLE DEVIATION THERE MAY BE FROM THE ORIGINAL PLAN.

12. QUARRY SITE FOR AGGREGATES IS LOCATED AT BRGY. MABUHAY, CARMEN,  34.30 KM AWAY FROM

PROJECT SITE.

13. DESIGN WAS BASED ON SURVEY DATA SUBMITTED BY THE SURVEY INVESTIGATION SECTION OF THE

PLANNING AND DESIGN DIVISION OF THE DPWH-DISTRICT ENGINEERING OFFICE.

MATERIALS

1. CONCRETE

a. CONCRETE STRENGTH BY CLASS

b. THE CONTRACTOR SHALL SUBMIT TO THE ENGINEER FOR APPROVAL THE PLACING SEQUENCES FOR
ALL TYPES OF CONCRETING WORK.

c. DESIGN OF CONCRETE SHALL BE AS SET FORTH UNDER ITEM NO. 1 OF MATERIALS.
d. CONCRETE SHALL BE DEPOSITED, VIBRATED AND CURED IN ACCORDANCE WITH THE GENERAL

SPECIFICATIONS.
e. FOR CONCRETE DEPOSITED AGAINST THE GROUND, LEAN CONCRETE SHALL BE CONSIDERED IN

MEASURING THE STRUCTURAL DEPTH OF THE CONCRETE SECTION.

2. REINFORCING STEEL

a. REINFORCING STEEL NON WELDABLE SHALL CONFORM TO ASTM615/A615M & WELDABLE STEELBARS
SHALL CONFORM TO ASTM A706/A706M. MINIMUM YIELD STRENGTH AS LISTED BELOW UNLESS
OTHERWISE SPECIFIED IN THE DRAWING:
Fy=414 MPa (Gr. 60) FOR 16mm Ø AND LARGER

Fy=276 MPa (Gr. 40) FOR 12mm Ø AND SMALLER

b. REINFORCING STEEL SHALL BE FREE OF MILL SCALES, OIL OR ANY SUBSTANCES WHICH WILL
WEAKEN THE BOND WITH CONCRETE.

3. RUBBER WATER STOPS

a. RUBBER WATER STOPS MAY BE MOLDED OR EXTRUDED AND HAVE A UNIFORM CROSS-SECTION,
FREE FROM POROSITY OR OTHER DEFECTS, CONFORMING TO THE NOMINAL DIMENSIONS SHOWN ON
THE PLANS. AN EQUIVALENT STANDARD SHAPE MAY BE FURNISHED, IF APPROVED BY THE ENGINEER.

b. THE WATER STOP MAY BE COMPOUNDED FROM NATURAL RUBBER, SYNTHETIC RUBBER OR BLEND
OF THE TWO, TOGETHER WITH OTHER COMPATIBLE MATERIALS WHICH WILL PRODUCE A FINISHED
WATER STOP MEETING THE REQUIREMENTS OF TABLE 705.I. NO RECLAIMED MATERIAL SHALL BE
USED. THE CONTRACTOR SHALL FURNISH A CERTIFICATE FROM THE PRODUCER TO SHOW THE
GENERAL COMPOSITIONS OF THE MATERIAL AND VALUES FOR THE DESIGNATED PROPERTIES. THE
CONTRACTORS SHALL ALSO FURNISH SAMPLES, IN LENGTH ADEQUATE FOR MAKING DESIGNATED
TESTS, AS ORDERED BY THE ENGINEER.

4. JOINT FILLERS

a. POURED FILLER FOR JOINTS SHALL CONFORM TO THE REQUIREMENTS OF AASHTO M 173.

b. PERFORMED FILLERS FOR JOINTS SHALL CONFORM TO THE REQUIREMENTS OF AASHTO M 33 (ASTM
D 994), AASHTO M 153, AASHTO M 213, AASHTO M 220, AS SPECIFIED, AND SHALL BE PUNCHED TO
ADMIT THE DOWELS WHERE CALLED FOR ON THE PLANS.THE FILLER FOR EACH JOINT SHALL BE
FURNISHED IN A SINGLE PIECE FOR THE DEPTH AND WIDTH REQUIRED FOR THE JOINT UNLESS
OTHERWISE AUTHORIZED BY THE ENGINEER. WHEN THE USE OF MORE THAN ONE PIECE IS
AUTHORIZED FOR A JOINT, THE ABUTTING ENDS SHALL BE FASTENED SECURELY AND HELD
ACCURATELY TO SHAPE, BY STAPLING OR OTHER POSITIVE FASTENING SATISFACTORY TO THE
ENGINEER.

SURVEY SPECIFICATIONS

1. ALL PROJECT CONTROL POINTS ARE PROJECTED IN PRS'92 GRID COORDINATE SYSTEM (ZONE 5).

2. SURVEY INSTRUMENT USED. COMNAV MARS & N3

3. DATE SURVEYED: SEPTEMBER 5, 2024

4. PROJECT CONTROL POINTS, REFER TO 'PLAN AND PROFILE'

 GENERAL NOTES

STRUCTURAL MEMBER                 CLASS    

DIAPHRAGMS, BACKWALLS,
COPINGS,COLUMNS,SIDEWALK

CAST -IN-PLACE SLABS,
A

AGGREGATE, mm(in.)
MAX SIZE OF COARSE

MPa              PSI
STRENGTH

28-DAY CYLINDER

27.59 4000 20

HYDRAULIC ANALYSIS

50 YRS. 100 YRS.

DRAINAGE AREA (DA)

DISCHARGE (Q)

RETURN PERIOD (RP)

2,417.73 sq.km

2,737.62 cu.m/sec 3,041.80 cu.m/sec

2,417.73 sq.km

TABLE 705.1

Required Properties and Test Methods-Finished Rubber Water Stop

Property Federal Test Method Requirement
                                                                                    Standard No. 601

Hardness (by shore                                      3021                                      60-70
 durometer)

                    Compression set                                          3311                                      Maximum 30 percent

                    Tensile Strength                                           4111                                      Minimum 17.23 MPa
(2,500 psi)

                    Elongation at Breaking                                 ASTM D 412                         Minimum 450 percent

                   Tensile stress at 300                                     4131                                      Minimum 6.20 MPa (900 psi)
         percent elongation

         Water absorption by mass                             6631                                     Minimum 5 percent

         Tensile strength after aging                           7111                                     Minimum 80 percent original



SUMMARY OF QUANTITIES

SUMMARY OF QUANTITIES

REMARKS

NOTE: THE QUANTITIES OF ALL WORK ITEMS INVOLVED ARE SUBJECT TO INCREASE/DECREASE AS PER ACTUAL FIELD REQUIREMENTS.
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SLOPE 2:1

SLOPE 2:1
SLOPE 1.5:1

2.00%2.00%

FREEBOARD = 1.20m

O.W.L = 0.400

M.E.F.L = 3.350 D.F.L = 3.550

STA. 19+680.00 

TOP OF STRUCTURE = 4.750
6.75 1.00 8.00 4.00 1.00 *VARIES*

*V
AR

IE
S*

ITEM 1712(1) - 0.20m THK. CONCRETE
SLAB W/ 12mmØ REINFORCING STEEL

BARS (DOUBLE-REINFORCED) SPACED
@ 0.20 O.C. BW

ITEM 1707(1) t = 0.20m
Maintenance Road

4.
50

7.75

2.
001.

20

ITEM 1704(1)b -  (EMBANKMENT FROM BORROW)
95% COMPACTION

REINFORCED CONCRETE FOUNDATION (SEE DETAILS @ SHEET #5)

STAGGERED @ 2.0 m INTERVAL
75 mm Ø PVC WEEPHOLES

GRADED GRAVEL w/ THE LARGER ONES PLACED
ADJACENT TO WEEPHOLES AS SHOWN

0.15 m. thk. ITEM 510(1) BED COURSE GRANULAR MATERIAL
(CONCRETE)

ITEM 1701(1) - UNSUITABLE EXCAVATION

0.20 m. thk. ITEM 1712(1) CONCRETE SLOPE PROTECTION

0.30

ITEM 900(1)d - REINFORCED CONCRETE
BLOCKS

ITEM 1704(1)a -  (EMBANKMENT FROM STRUCTURE)
95% COMPACTION

2.
50

approx. distance = 1.7 km

Existing Earthdike

TYPICAL SECTION OF REINFORCED CONCRETE SLOPE
PROTECTION
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TYPICAL SECTION OF REINFORCED CONCRETE SLOPE PROTECTION (RIGHT BANK)
SCALE 1:150



16-16mmØ REINFORCING STEEL BARS
W/ 12mmØ ties spaced @ 0.20m O.C. (SEE DETAILS)

CREST PROTECTION
REINFORCED CONCRETE DETAIL

STAIR DETAILS
STEP DETAILS

SCHEDULE OF STAIRS
FLOOD CONTROL WORKS SITE TEMPORARY SIGNAGE

MIN. REQUIRED FREEBOARD
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REINFORCED CONCRETE FOUNDATION DETAIL
SCALE

MINIMUM REQUIRED FREEBOARD

DESIGN FLOOD DISCHARGE (m3/sec)

LESS THAN 200

200 AND UP TO 500

500 AND UP TO 2000

2000 AND UP TO 5000

5000 AND UP TO 10000

FREEBOARD (m)

0.60

0.80

1.00

1.20

1.50

1:30 mts.

1.00

SECTION VIEW
FRONT VIEW

STEP DETAILS
SCALE NTS

STAIR DETAILS
SCALE 1:50 mts.

0.
30

0.
30

0.
20

0.30

SCALE 1:50

SEE STEP DETAILS

CREST PROTECTION
SCALE 1:20 mts.

1.
00

0.20

0.
80

1.00

ITEM 1712(1) - 0.20m THK. CONCRETE SLAB W/ 12mmØ
REINFORCING STEEL BARS (DOUBLE-REINFORCED)
SPACED @ 0.20 O.C. BW

25
65

470

25

65

175 175550

900

600

NOTE: BLACK LETTERS AND BORDER ON A YELLOW RETRO-REFLECTIVE BACKGROUND

25
80

10
0

60
12

0

25
80

10
0

60

1200

60
0

TRAFFIC SIGNBOARD DETAIL

NOTE:
    BLACK SYMBOLS AND BORDER

       - RED/ORANGE FLOURESCENT BACKGROUND FOR DAYTIME USE
       - ORANGE RETRO-REFLECTIVE BACKGROUND FOR NIGHTTIME USE

1.50m vertical height

All materials are 2'' x 2'' x
2.33 mm Angular Bar

Varies depending on the
size of the sign panel

0.30m

0.60m clear spacing

Standard Sign Panel of appropriate sheeting fastened with bolts and nuts for ease of
replacement

Varies depending on the size of the sign panel

SIGNAGE DETAIL

FLOOD CONTROL
WORK AHEAD

FLOOD CONTROL
WORK AHEAD
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CORK FILLER
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WATERSTOP
SEE DETAILS
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50

RUBBER WATERSTOP DETAILS 
TYP. EXPANSION JOINT DETAIL 

TYP. CONSTRUCTION JOINT DETAILS 
WEEPHOLE DETAIL

WEEPHOLE SPACING
SCHEDULE OF WATER STOP 

REMOVAL OF STRUCTURE 
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RUBBER WATERSTOP DETAILS
SCALE 1:30 mts.

TYP. EXPANSION JOINT DETAIL

SCALE

1:30

TYP. CONSTRUCTION JOINT DETAILS
SCALE 1:30

WEEPHOLE DETAIL

TIED AT INNER END OF THE WEEPHOLE
0.10

8mmØ - 15mmØ FINE GRAVEL, t=120mm
25mmØ - 30mmØ MEDIUM GRAVEL, t=120mm

WEEPHOLE SPACING
SCALE 1:75

75 mm Ø PVC WEEPHOLES
STAGGERED @ 2.0 m INTERVAL
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