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SUBJECT: New and Updated Standard Plans
for Various Flood Control, Urban
Drainage and Coastal Structures
(CY 2015-2019)

In line with the issuance of Department Order No. 179 series of 2015, re: DPWH Design
Guidelines, Criteria and Standards (DGCS), 2015 Edition, new and updated standard plans for
the design of various flood control, urban drainage and coastal structures are now available
for reference.

The issuance of these standard plans aims to ensure the safety, cost effectiveness and
development of high quality detailed design for water engineering projects incorporating the
industry’s best practice in design adaptable to local requirements. The said plans shall serve
as guide for District Engineering Offices, Regional Offices, Project Management Office Clusters
and Engineering Consultants in the preparation of water engineering plans based on the
revised design guidelines.

The new and updated standard plans for water engineering projects are as follows:

I. NEW

1.

NouAWN

Seawall (4 sheets)

a. Seawall with Boulders Toe Protection

b. Seawall with Sheet Piles

c. Seawall using Geotubes

Hexapod Spurdike (1 sheet)

Polyvinyl Chloride (PVC) Sheet Pile (1 sheet)

Two (2) meter Reinforced Concrete Pipe Culvert (RCPC) (2 sheets)
Combination of Bored/Steel Sheet Pile for Bank protection (3 sheets)

Rubble Mound Breakwater (2 sheets)
Rubble Mound Jetty with Geotube Core (3 sheets)

II. UPDATED

2,

-l

Slope Protection Works (3 sheets)

a. Details of Different Types of Revetment

b. Details of Curtain Walls and Berm

c. Details of Foot Protection Works of Revetment

Details of Gates (2 sheets)

a. Flap Gate

b. Slide Gate

Pile hurdles (2 sheets)

Bio-Engineering for Slope Protection Application (3 sheets)
Reinforced Concrete Sheet Pile (1 sheet)
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Steel Sheet Pile (U-Type & Z-Type) (1 sheet)
Earthdike/Levee (2 sheets)

Drainage Culvert with Flap Gate (3 sheets)
2m to 6m Gravity Wall (5 sheets)

© N

The aforementioned plans can be downloaded from the DPWH Intranet (http:dpwhnet) under
Bureau of Design - Standard Design.
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Secretary
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DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
BUREAU OF DESIGN,WATER PROJECTS DIVISION
Bonifacio Drive, Port Area, Manila

STANDARD PLANS OF SEAWALL N

a. SEAWALL WITH BOULDERS TOE PROTECTION

b. SEAWALL WITH SHEET PILES
c. SEAWALL WITH GEOTUBE
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BONIFACIO DRIVE, PORT AREA, MANILA

STANDARD POLYVINYL
CHLORIDE (PVC) SHEET PILE
FOR REVETMENTS
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BUREAU OF DESIGN, WATER PROJECTS DIVISION

REPUBLIC OF THE PHILIPPINES
% DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
BONIFACIO DRIVE, PORT AREA, MANILA

STANDARD TWO (2) METER
REINFORCED CONCRETE PIPE
CULVERT
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BORED/STEEL SHEET PILE FOR
BANK PROTECTION
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NOTE:  THE ALLOWABLE BEARNG CAPACTIES OF BORED PILES AT NORMAL CONOITION SHALL BF AS SHOWN DELOW:

REQURED ULTWATE | ALLOWABLE
BEARNG CAPACITY (k) | BEAING CAPACTY (k)
%m0 1067470
THE CIAMETER OF 7 RENORONG BAR SIES, MRANGEUENT MO SPACHG MOCATED
wmﬂww mmmmmmwumsmmmcmwm

CTED FOR ANALYSIS IN CASE THE NECESSARY BEARING CAPACITY INDICATED ABOVE IS NOT MET
AND LONGER PILES ARE REQUIRED.

DWNETER
(mm) )

NOTES:

A GENERAL:
INCICATED DIMENSIONS SHALL GOVERN AND DISTANCES OR SIZES SHALL NOT BC SCALED FOR CONSTRUCTION PURPOSES.

8. MATERALS:
1. MINIMUN CONPRESSME STRENGTH OF CONCRETE O 28 DAYS SHALL BE, fe' = 2! WPa
2. AL REBARS SHALL BE ORADE 00, fy ~ 414 Mpa,

C. SPLCWG ©

1. SPUCING OF MAIN BARS SHALL BC STAGGERED ALTERMATELY BETWEEN ADUACENT BARS SO AS NOT TO OCCUR AT THE
SANE HORIZONTAL PLAKE (N ACCORDANCE TO MSHTO ART. 4.662.2.

2. SPUCES IN SPIRAL REINFORCEMENT SWALL BE AP SPUCES OF B0 BAR DIAMETER, IN THIS CASE, P SPUCES
mnnsmm:|mmmmummmmm

3. ANCHORAGE OF SPIRAL REINFORCEMENT SHALL BE PROVIDED BY 1 1/2 EXTRA TURNS OF SPIRAL BAR AT EACH DND
OF SPIRAL UNIT,

0. CAST-N-PLACE. () CONCRETE PRE:

1. THE CONSTRUCTION 7 CIP PAES SHALL FOLLOW THE REGUIREMENTS OF SPECFICATONS FOR CAST—~PACE PLES OR
ORRLED SAFTS.

2. THE ACTUAL LENGTHS OF PILEG SHALL BE BASED ON THE SO CONDTIONS ENCOUNTERES DURNG GORNG WHCH
WL YED THE RCQURED BEARNG CAPACTY,

3. 6OTIOM OF PALES SALL BE EMBEOOED AT LEAST TWAEE PLE CWMETER (30) 1O

MIMIDWNNW“MMUU‘NIW
MET DURNG CONSTRUCTION, TME DESIGNER SHAL

MMIWNN-MN'
arn:mmrw

4. AN ON~STTE SUBSURFACE INVESTIANION SHALL ALSO BE UNGERTAKEN DURING CONSTRUCTION FOR
CONFIRMATION, meumﬂmmmw

ORLLED SHAFT SHALL € CONSTRUCTED N A STABLE WAY WTHOUT SLOUGHING THE SOR, AND EXAWNE GROUND WATER.
KMD‘A&LEMW’G MWA&UMKMU&LMHANWVM\!
Mmﬂmmmwh f BORED PILE CANNOT BE DRY CONJITIONS,
COMBIMATION OF TEUFORMRY CASING OR WET METHOD USING GENTON(TE MAY BE USED.

5. CONCRETTING OF BORED PHE SHALL BE BY TREME METHOD. I CASE OF ORY CONDMOCN, THE UPPER J NETERS OF
THE CONCRETE SHALL BE CONSOLOATED BY VBRATCR.
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GENERAL NOTES:

1. ALL WORK SHALL BE DONE IN ACCORDANCE WITH ALL
PROVISIONS IN (TEM 1716-PILING AND ITEM S717-91EET
PILES OF DPWH STANDARD SPECIFICATIONS.

2. BEFORE ANY WORK BEGINS IN ENVIRONMENTALLY SENSITVE
AREAS, TEMPORARY ERQSION CONTROL MEASURES AND PROPER
MANAGEMENT PRACTICES SHALL BE IN PLACE.

3. ALL TEMPORARY FENCING FOR PROTECTED AREAS SHALL BE
INSTALLED PRIOR TC COMMENCEMENT OF

4. LOW GROUND DISTURBING EQUIPMENT SHALL BE UTILZED W
ENVIRONMENTALLY SENSITIVE AREAS AS APPROVED BY THE CML
ENGINEER~IN~CHARGE.

5, STEEL SWEET PILES SHALL MEET THE REQUIREMENTS OF
AASHTO M 202 (ASTM A328), OR AASHTO M 223. THE JOINTS
m; BE PRACTICALLY WATER-TIGHT WHEN THE PILES ARE IN

6. SHEET PILES SHALL BE DRIVEN TO ELEVATION SHOWN IN
THE PLAN OR AS DIRECTED BY ENGINEER~IN-~CHARGE.

7. THE REQUIREMENTS GOVERNING THE INSTALLATION OF SHEET
PILING SHAL. CONFORM IN GENERAL TO THOSE COVERNING
BEARING PILES AS SET FORTH UNDER ITEM 400~ FILING OF DPWH
STANDARD SPECIFICATION.

8, THE LENGTH AND SECTICN MODULUS OF STEEL SHEET PILE
SHALL BE BASED ON THE RESULT OF THE GEOTECHNICAL
INVESTIGATION AND STABILITY ANALYSES.

~SEE SPOT DETALL

PLAN

L SHEET PILE )

FULLY WELD

———

STEEL SHEET PILE

10mm THK, STEEL CONNECTOR
(FULL WELD TO BORED PILE
STEEL CASING & STEEL SHEET
PILE)

__ ALIGNED ALONG THE.
GROOVE

N

TN |

(_/ \ TYPICAL BORED PILE TO SSP CONNECTION I DETAIL
A

W = WIDTH, h = HEIGHT, t = THICKNESS

/~ ™\ STEEL SHEET PILE DETAIL
C AL ™ Lo

ELEVATION

| ALIGNED ALONG THE GROOVE

- BORED PILE

e < STEEL CONNECTOR

NOTE:
1, THE STEEL CONNECTOR TO BE WELOED ALONGSICE OF
STEELCASNGDFMBOREDPUNALLHAVEALENGN
EQUAL TO THE LENGTH OF THE ADJACENT STEEL SHEET PILE,

2. AL SURFACES 7O BE WELDED SHOULD BE FREE OF PAINT,
SIAG, LOOSE SCALE, RUST AND OTHER FOREIGN MATERIALS.

3. GROOVE WELD SHALL EXTEND THE FULL LENGTH DIAMETER OF
THE BORED PILE CASING DESIGN CRITERIA:

WELDING (SMAW PR
CAPACITY OF WELOWG = Q.7077 + 0.3FU

ALLOWABLE SHEARING STRESS = 0.30FU
MILD STEEL ELECTRODE, LOW HYDROGEN AWS/ASME: 5.1: E7016

STRENGTH = 595 MPA
YIELDING STRENGTH = 45C MPA
FU = 483 MPA

4. THE CENTERUNE OF"SESP SHALL HAVE PARALLEL DISTANCE

OF THE BORED PILE OF AT LEAST
mrmngwormiwau NOT GREATER THAN J§
OF THE DIAMETER OF THE BORED PILE.
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REPUBLIC OF THE PHILIPPINES
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
BUREAU OF DESIGN, WATER PROJECTS DIVISION

. BONIFACIO DRIVE, PORT AREA, MANILA

STANDARD RUBBLE
MOUND BREAKWATER




I. DESIGN CRITERIA AND SPECIFICATIONS

DPWH DESIGN GUIDELINES, CRITERIA AND STANDARDS 2015 - VOLUME Il AND i

2. UNITED STATES ARMY CORPS OF ENGINEERS (USACE) COASTAL ENGINEERING MANUAL, 2011
3. PHILIPPINE PORTS AUTHORITY MANUAL, 2009

1.

IX. DESIGN CONDITIONS
BEDDING LAYER THICKNESS (ts) CONSIDERATIONS: (USE WHICHEVER IS GREATER)

1.

a. FOR WAVE ATTACK STABILITY

GENERAL NOTES

6. THE WEIGHT OF THE STONES PER LAYER SHALL BE CALCULATED BASED ON THE PROCEDURES
INDICATED IN THE USACE COASTAL ENGINEERING MANUAL, 2011,

¢ 2-3TIMES THE DIAMETER OF LARGE STONES OF THE EXISTING SEABED

¢ 100mm FOR COARSE SAND

NO. MINIMUM ROCK WEIGHT LAYER THICKNESS
1 W, ARMOR LAYER t
2 W/ 10 FIRST UNDER LAYER t
3 We/ 200 SECOND UNDER LAYER ta
4 W,/ 4000 CORE -

7. THE REQUIRED DESIGN ANALYSES (SLOPE STABILITY AND OVERALL STABILITY ETC.) SHALL BE CONDUCTED.

e« 200mm FOR GRAVEL I, LEGEND
b. FOR FOUNDATION STABILITY B = CRESTWIDTH By = TOEBERMWDTH
: UMM THCKHEES) R RUN-UP HEIGHT a INCLINATION ANGLE OF BREAKWATER
S00m = =
2. BEDDING LAYER SHOULD EXTEND 1500mm HORIZONTALLY BEYOND THE TOE COVER.
3. ARMOR AND UNDER LAYER MATERIALS ARE QUARRY STONES. h = DESIGN HIGH WATER HEIGHT th = LAYER THICKNESS
4. WAVE HEIGHT, H, SHALL BE DETERMINED BASED ON THE CALCULATIONS. FOR THIS STANDARD ty, = BEDDING LAYER THICKNESS W = STONEWEIGHT
PLAN, H IS EQUAL TO THE SIGNIFICANT WAVE HEIGHT, H,,,.
5. THE TOE BERM WIDTH (B,) SHOULD BE THE MAXIMUM OF 2H OR 0.4h (USE LOWER WATER LEVEL) h = TOEBERM HEIGHT H = WAVEHEIGHT
AND AT LEAST 3 STONES WIDE. DEPTH OF WATER FROM TOP OF TOE BERM
Me = 70 STILL WATER LEVEL W = WOTH
B
SEA SIDE (0, BAY/HARBOR SIDE
« O
DESIGN HIGH WATER
q——-———————————~————%-—————--————-—-—~__-———-
STLLWATERLEVEL o _ ke >
Cle=2l, ) W= P
e L
5 O
= 2
£
SEABED
BEDDING
3 .
- 1 w 1500mm
/ \TYPICAL SECTION
v SCALE: 1:75 mis.
I N\
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~ N REPUBLIC OF THE PHILIPPINES
, ‘P DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
| ' BUREAU OF DESIGN, WATER PROJECTS DIVISION
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1. DESIGN CRITERIA AND SPECIFICATIONS
1. DPWH DESIGN GUIDELINES, CRITERIA AND STANDARDS 2015 - VOLUMES Il AND Il
2.DPWH STANDARD SPECIFICATIONS FOR PUBLIC WORKS AND HIGHWAYS, 2013 EDITION
3.UNITED STATES ARMY CORPS OF ENGINEERS (USACE) COASTAL ENGINEERING MANUAL, 2011
4.PHILIPPINE PORTS AUTHORITY MANUAL, 2009

II. DESIGN CONDITIONS

1. ORIENTATION OF JETTY IS PERPENDICULAR TO THE SHORELINE: HENCE, OVERTOPPING IS ALLOWED
AND MUST BE PROVIDED WITH FREEBOARD OF AT LEAST 1.0m FROM HIGH-HIGH WATER LEVEL

2. CONSIDER NON-BREAKING WAVES ONLY
3. DESIGN WAVE HEIGHT SHALL BE DETERMINED BASED ON THE ANALYSIS
4.BEDDING LAYER MUST BE ATLEAST 1.56m BEYOND THE TOE OF THE COVER STONE.

III. MATERIAL AND CONSTRUCTION REQUIREMENTS
1. ARMOUR COVER

THE WEIGHTS AND LAYER THICKNESS FOR THE ARMOUR COVER SHALL BE AS SPECIFIED IN
THE PLAN & SCHEDULE. QUARRY STONES SHALL BE ROUGH AND ANGULAR. EXPOSED ARMOUR
ROCKS SHALL BE CLASS Il ROCKS WITH A MINIMUM OF 500KG PER PIECE OR AS SPECIFIED IN
THE SCHEDULE. TOE PROTECTION OR SUBMERGED ROCKS SHALL BE CLASS | ROCKS WITH A
MINIMUM OF 2000 KG PER PIECE OR AS SPECIFIED IN THE SCHEDULE. NO STONE SHALL HAVE A
LONGEST DIMENSION LESS THAN TWO NOR MORE THAN THREE TIMES ITS SHORTEST
DIMENSION AS DETERMINED ALONG PERPENDICULAR AXES PASSING THROUGH THE
APPROXIMATE CENTER OF GRAVITY,

2.CORE MATERIAL

THE CORE MATERIAL (CLASS Il AND/OR CLASS IIl ROCKS) SHALL HAVE A WEIGHT OF > 3.75KG
PER PIECE AS SPECIFIED IN THE SCHEDULE. QUARRY STONES SHALL BE ROUGH AND
ANGULAR.

3. STONE PLACEMENT

EACH STONE WILL BE INDIVIDUALLY PLACED BY EQUIPMENT SUITABLE FOR LIFTING,
MANIPULATING AND PLACING STONES OF THE SIZE AND SHAPE SPECIFIED, EACH STONE SHALL
BE PLACED WITH ITS LONGEST AXIS PERPENDICULAR TO THE ARMOR SLOPE . PLACING
EFFORTS SHALL ENSURE THAT EACH STONE IS FIRMLY SET AND SUPPORTED BY UNDERLYING
MATERIALS AND ADJACENT STONES. LOOSE STONES SHALL BE RESET OR REPLACED.

GENERAL NOTES

4.BEDDING / GRAVEL LAYER

STONES SHOULD BE WELL BLENDED. THE STONES WITH THE LARGEST DIMENSION, GRATER THAN THREE
TIMES THE LEAST DIMENSION SHOULD NOT CONSTITUTE MORE THAN 10 PERCENT OF THE TOTAL.

MATERIALS SHOULD BE INERT TO CHEMICAL AND BIOLOGICAL DEGRADATION IN SEA WATER.

GRADATION REQUIREMENTS OF THE BEDDING LAYER OF FILTER BLANKET SHALL BE D15 (FILTER) <5 D85
(FOUNDATION); i.e, THE DIAMETER EXCEEDED BY THE COARSEST 85 PERCENT OF THE FILTER MATERIAL
MUST BE LESS THAN OR EQUAL TO FIVE TIMES THE DIAMETER EXCEEDED BY THE COARSEST 15 PERCENT OF
THE FOUNDATION MATERIAL. QUARRY SPALLS RANGING IN SIZE FROM 0.45 KG TO 23 KG WILL GENERALLY
SUFFICE IF THE BEDDING LAYER IS PLACED ON A FILTER CLOTH OR A COARSE GRAVEL (OR CRUSHED
STONE) FILTER LAYER WHICH MEETS THE STATED FILTER DESIGN CRITERIA.

THE FOLLOWING STANDARD TESTS SHALL BE CONDUCTED TO ESTABLISH MATERIAL DURABILITY:

ABRASION TEST

TOUGHNESS TEST

HARDNESS TEST

APPARENT SPECIFIC GRAVITY AND ABSORPTION TEST

ASTM C-535 OR EQUIVALENT
ASTM C-170 OR EQUIVALENT
ASTM C-235 OR EQUIVALENT
ASTM C-127 OR EQUIVALENT

5. GEOTEXTTILES

GEOTEXTILES SHALL BE WOVEN AND/ OR NONWOVEN FABRIC AS SPECIFIED IN THE DRAWINGS SPECIALLY
ENGINEERED TO PROVIDE EXCELLENT ROBUSTNESS, UV PROTECTION AND DURABILITY IN MARINE AND
HYDRAULIC CONDITION (SEE DRAWINGS AND SPECIFICATIONS). THE GEOTEXTILES TO BE USED SHALL HAVE
HIGH MODULUS AND EXTREMELY HIGH STRENGTH AT LOW STRAIN. IT MUST HAVE A GOOD WATER
PERMEABILITY AND IS RESISTANT TO CHEMICAL AND BACTERIOLOGICAL ATTACK. PLACEMENT AND MATERIAL
STRENGTH IS A8 SPECIFIED IN THE SECTION DRAWINGS.

6.GEOTUBES

GEOTUBES TO BE USED SHALL BE MANUFACTURED FROM HIGH MODULUS POLYPROPYLENE ENGINEERED
FABRICS COMBINED WITH HIGH CAPACITY SEAMS TO PRODUCE TUBULAR CONTAINERS WITH ENSURED
INTEGRITY DURING FILLING AND DURING OPERATIONAL LIFE. THE TENSILE STRENGTH IS AS SPECIFIED ON
THE SECTION DRAWINGS. GEOTUBES MANUFACTURED FROM POLYESTER FIBER SHALL NOT BE ACCEPTED.
THE GEOTUBE SUPPLIER/ MANUFACTURER SHALL CERTIFY COMPLIANCE OF THESE REQUIREMENTS,

7. SAND INFILL

THE SAND INFILL MATERIAL SHALL CONSIST OF NATURALLY OCCURRING OR PROCESSED MATERIAL WHICH
AT THE TIME OF FILLING IS CAPABLE OF FULFILLING THE SPECIFIED REQUIREMENTS TO PROVIDE MASS AND
INTEGRITY. THE FILL MATERIAL SHALL NOT CONTAIN MATERIALS SUSCEPTIBLE TO VOLUME CHANGE (i.e.
MARINE MUD, SWELLING CLAYS AND COLLAPSIBLE SOILS), PEAT, VEGETATION, TIMBER, ORGANIC, SOLUBLE
OR PERISHABLE MATERIAL, TOXIC, COMBUSTIBLE OR DANGEROUS MATERIAL, METAL, RUBBER OR OTHER
UNSUITABLE MATERIAL.

8. ALL QUANTITIES SHALL BE VERIFIED DURING CONSTRUCTION. ALL DIMENSIONS, ELEVATIONS AND STATIONING
SHALL BE VERIFIED BEFORE THE START OF CONSTRUCTION.
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(RIVER BED)

1.8 e

(JETTY BOTTOM) "°; g

(CREST)

(MHHW)

!
FREEBOARD

GEOTUBE

GEOTUBE

MINIMUM ROCK WEIGHT

NO: HAYER STRUCTURE | STRUCTURE
TRUNK HEAD
i ARMOUR LAVER 500 ke 750 kgipe
2 CORE ROCKS 375 kglpe 375 varpe
3 SCOUR PROTECTION 2000 kgipe 3000 kgipe

BONIFACID DRIVE, PORT AREA MANILA

1.6m | FILTER FABRIC
r . | ——— BEDDING LAYER
———— REINFORCEMENT MAT (OPTIONAL)
= ,B N
U SCALE: 1:75 mts.
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Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
BUREAU OF DESIGN,WATER PROJECTS DIVISION
Bonifacio Drive, Port Area, Manila

STANDARD SLOPE PROTECTION WORKS -

a. Details of Different Types of Revetment
b. Details of Curtain Walls and Berm
c. Details of Foot Protection Works of Revetment

SUBMITTED Y: RECOMMENDING APPROVAL: APPROVED BY:

Ll O L. LINGAN ANTE B. POTANTE L C. ASIS REPGELIOYL. SINGSON

CHIEF.WATI?RPROJEC{S DIV.B.OD. DIRECTORV, B.OD. dJ‘ / . O‘R\J?ggﬁ%ﬁg% SECRETARY
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100mm THICK SAND AND
GRAVEL BACKING

ORY BOULDER RF-RAP
{300 mm @ BOULDER MIN.)

SEE DETAILS ON SHEET No.@

DRY BOULDER RIPRAP

SCALE: 180 M.

4R
—/

' DESIGN FLOOD LEVEL
el

SLIP PREVENTION PEG
(90mm@ , L= 1500 ® 2000 O.C. STAGGERED

¥ /—— ORDINARY FLOOD LEVEL

15(Max,)
[

GEOTEXTILE FABRIC

SUIP PREVENTION PEG
90mma , L= 1500 @ 2000 O.C. STAGGERED

300mm THICK MATTRESS

MATTRESS REVETMENT W/OUT
/& CUT-OFF WALL FOUNDATION
U SCALE: 180 M.

EXISTING GROUND

'COCONET w/
SODDING

300mm THICK
RIP-RAP (250 - 300 mm @ ml

VARIES

GRADED GRAVEL WITH THE LARGER ONES
PLACED ADJACENT TO HOLES AS SHOWN
'WEEPHOLES STAGGERED AT 2000mm
INTERVAL ABOVE THE ORDINARY WATER LEVEL

SEE DETAILS ON SHEET NO. @

GROUTED RIPRAP

SCALE: 180 M.

T
-

SLIP PREVENTION PEG
/— ORDINARY FLOOD LEVEL $0mm@ , L= 1500 O.C. (STAGGERED)
MATTRESS SCOUR
PROTECTION

RIVER BED GEOTEXTILE FABRIC

300mm THICK MATTRESS

GABION CUFOFF
WALL FOUNDATION

MATTRESS REVETMENT W/ GABION
/5 CUT-OFF WALL FOUNDATION
u SCALE: 180 M.

§

TOP OF GRAVITY WALL

SEE DETAILS ON SHEET NO. @

TIMBER, REINFORCED CONCRETE,
OR STEEL SHEET PULE

MATTRESS REVETMENT

A

W/ _SHEET PILE

==

180 M.

FREI DESIGN FLOOD LEVEL
—f

hv4
-

g f— ORDINARY FLOOD LEVEL

COCONET w/
SODDING

RIVER 8ED

GABION TOE PROTECTION

(6 GABION REVETMENT (PILE UP)

GABION

GEOTIXTILE FABRIC

GABIONSIZE | a | b | ¢
2000 X 1000 X 1000 | 500 | 2000 | 1000
1000 X 1000 X 500 | 260 |1000 | 500

O SCALE:

1.5(Max)
1

=

mg{mm /—— DESIGN FLOOD LEVEL

7 /— ORDINARY FLOOD LEVEL
% —%-

.5(Ma)
RIVER BED : 4

RUBBLE CONCRETE REVETMENT

NOTE:
CCONFIGURATION/ TYPE OF SLOPE PROTECTION WORKS & LENGTH OF
TOE PROTECTION SHALL BE BASED ON STABILITY ANALYSIS & SCOUR

SCALE:

~ MATIRESS SCOUR PROTECTION
300mm THICK.

/— DESIGN FLOOD LEVEL
-

COCONET w/

SODDING

300mm THICK §| BERM
RUBBLE CONCRETE > ORDINARY FLOOD LEVEL

=z
-
GRADED GRAVEL WITH THE LARGER ONES DEEPEST RIVERBED LEVEL / RVERBED)
PLACED ADJACENT TO HOLES AS SHOWN COMPUTED SCOUR LEVEL

WEEPHOLES STAGGERED AT 2000mm
INTERVAL ABOVE THE ORDINARY WATER LEVEL

RUBBLE CONCRETE W/

/B GRAVITY WALL (TYPE Il

T80 M. v SCALE: 130M.

GRADED GRAVEL WITH THE LARGER ONES
PLACED ADJACENT TO HOLES AS SHOWN

WEEPHOLES STAGGERED AT 2000mm
INTERVAL ABOVE THE ORDINARY WATER LEVEL

SEE DETAILS ON SHEET NO.@

180M,

Deplﬂml M Wbﬂc Wevkl md Highweys

AAYESRESPECTIELY Il IIIHIIIIIIIIIIIIIIIII
WINGRO1
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mif f‘: /— DESIGN FLOOD LEVEL

75 m @ PVC WEEPHOLE
{STAGGERED @ 2000mm INTERVAL ]

200mm THICK REINFORCED CONCRETE
E Vi)
/— ORDINARY FLOOD LEVEL 05 2

&-16mm @ REINFORCING
STEEL BARS WITH 10mm @ TES
SPACED @ 400mm O.C.

'WHEN THERE IS HEAVY SCOURING)

/3 REINFORCED CONCRETE REVETMENT
u SCALE:

100mm THICK SAND AND
GRAVEL BACKING

PARTITION WALL @ EVERY 20 M.
FILTER FABRIC

400 X 400 X 100mm CONCRETE BLOCK

612 mm & HOR. BARS W/
10mm @ TIES SPACED @ 300mm O.C

/1T CONCRETE BLOCK
‘ ) SCALE: 180 M.

ﬂtﬁ /—- DESIGN FLOOD LEVEL

F s ORDINARY FLOOD LEVEL

:

—

POLYMER GABION

500mm THICK

‘GABION FQOT PROTECTION [PROVIDE

7.5m. X 100mm WIDE HORIZONTAL
STRIP DRAIN @ 4.0m O.C. SPACING
REINFORCED GRANULAR FiLL

GRADED GRA VEL WITH THE LARGEST
ONES PLACED ADJACENT TO THE

HOLES AS SHOWN

12mm @ REINFORCING STEEL
BARS SPACED @ 400mm O.C. BW

GEOSYNTHETIC DRAN

1.0m. X 1.0m. GRAVEL BOX
DRAIN WRAPPED W/ NON

WOVEN

95% COMPACTION ASTM D698

GEOGRD

30300 PP Bl AXIAL GEOGRIDS
0.5 m X 1.0m POLYMER GABION

EXISTING

S DESIGN FLOOD LEVEL N
g/

COCONET w/
$SODDING

150mm THK. CONCRETE SLAB W/
12mm @ REINFORCING BARS SPACED
@ 250mm O.C. BW.

[—— ORDINARY FLOOD LEVEL
-

(BERM)

‘GRADED GRAVEL WITH THE LARGER ONES
PLACED ADJACENT TO HOLES AS SHOWN
'WEEPHOLES STAGGERED AT 2000mm
INTERVAL ABOVE THE ORDINARY WATER LEVEL

10\ REINFORCED CONCRETE REVETMENT

Jmuﬂ 180M.

MIN..
SCOUR PROTECTION

GEO BAG

SCALE:  180M.

NOTE:
1. CONFIGURATION! TYPE OF SLOPE PROTECTION WORKS & LENGTH OF MSE_GABION
TOE PROTECTION SHALL BE BASED ON STABILITY ANALYSIS & SCOUR SCALE: 180M. M
ANALYSIS,RESPECTWELY. /12 BIO ENGINEERING (TYPE |)
2. LENGTH AND STRENGTH OF GEOGRID SHALL BE BASED ON DESIGN U SCALE: TEOM. Depm gfpummk.mdmghm
T veniui i
~~ WINBRO1229
'“k““ APPROVED 817 SET NO. | SHEET NO.
REPUBLIC OF THE FHILIPPINES SHEET CONTENTS: SHEET TIILE: PREPAND 1 DR | SeuTvee L‘V‘ \ A,
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NOTE:

e

4000 mm (WAX)

VETVER HEDGE ROWS TO BE

PLANTED 1.0 M. APART

(A3 BIO ENGINEERING (TYPE Il)

SCALE: 1:80 M.

CUT-OFF WALL =1

CURTAIN WALL
300mm (MIN.)
THICKNESS

TOP OF CURTAIN WALL ’X l,_ﬂ}_

1000 (MiN)

mmWﬂPE(F&OPEPROECTDNmRKSALWHOF

'BOULDERS CAREF ULLY HAND-LAD &

/AND EMBEDDED IN CONCRETE

DETAIL OF CUT-OFF WALL
WITH CURTAIN WALL

o
A

12mm @ LONGITUDINAL BARS AS SHOWN

TOP OF PLE CAP

10mm @ STIRRUPS TO PASS THRU HANDLING
HOLES OF PIPES (ONE STIRRUP PERPILE )

(ORDINARY WATER LEVEL

EROSION CONTROL NET

WOGDEN PEGS (3-pcs PER SQUM.)

TOP OF CURTAIN WAL \

CURTAIN WALL
300men (MIN)
THICKNESS

'BOULDERS CAREFULLY HANC-LAID s
AND EMBEDDED

IN CONCRETE
DETAIL OF SHEET PILE WALL
7\ WITH CURTAIN WALL
/
O\ DETAILS OF CURTAIN WALL AND BERM
SCALE: 130 M.

)\ __TYPE - B(LOOSE BOULDER APRON)

NOTES:
1.. PROVIDE 1.0 M. WIDE BERM FOR REVETMENT HEIGHT GREATER THAN 4.0 m. TO BE LOCATED
MIDWAY OFREVETMENT HEIGHT.

WELL AS ONTHE

2.
JUNE 21,2011 OF 8RLS

BE25
THE RESUL SIS,
I

3
4. LENGTH OF
5. SLOPE STABILITY ANALYSIS SHALL BE

8. COCONET S USED
OF GERMINATION AND PLANT ESTABLISHMENT.

FFORM "LOGS® APPEARANCE.

(COCOF LY INSTALLED TO REDUCE
IN LENGTH AND TO ACT TOPOOL UP &

WATER LONG ENOUGH TO ANY SEDIMENT THAT I8 IN THE WATER TO SETTLE OUT.

10, ALLOWABLE IDESIGN VELOCITIES

REVETMENT
¢ TYPE

ALLOWABLE DESIGN
VELOCITY_(mis)

30

30

50

5.0

50

X}

50

50

>6.0

>80

5.0

3.0

5.0

3.0

RAARRRRRRARA

3.0

3.0

6 ; DETAIL OF BERM

E 3 TYPE - C (CVIT-0FF WAL I}

TOE PROTECTION SHALL BE BASED ON STABILITY ANALYSIS & SCOUR TYPES OF FOOT PROTECTION
Department of Public Works and Highways
ANALYSIS RESPECTIVELY. TYPE - A (SHEET PI 7/ WORKS FOR REVETMENTS \Office of the Secretary
< : T o 00 G A
WINBR01229
(3
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Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
BUREAU OF DESIGN,WATER PROJECTS DIVISION
Bonifacio Drive, Port Area, Manila

STANDARD DETAILS OF GATES

a. FLAP GATE
b. SLIDE GATE

SUBMITTED BY- RECOMMENDING APPROVAL:

< ?AN aE BQ.éfOTANTE
DIRECTQR IV, B.OD. J_l

LEO! L. LIN

CHIEF, WATER PROJECTS DIV.B.0D.

OR TECHNICAL SERVICES

3

APPROVED BY:

RPGELIYL.'SINGSON

De;

SECRETARY

of Public Works and Highweys

Offics of the Secrataty
TP

WIN6R01230




o o ! [
T o
|_ °
°
R | ISP | (A | (. | -
°
P
°
o o ° ° y,
. Y

RECTANGULAR STEEL FLAP GATE

D

10 SCALE

CIRCULAR FLAP GATE (TYPE 1)

A

(M
B ]
®

)
T+

o

CIRCULAR FLAP GATE (TYPE 1)
/™ CIRCULAR STEEL FLAP GATE

=

i SCALE

PIVOT ADJUSTING NUTS

LUINK ARM ——\

PINBUSHING ——\|

LOWER ADJUSTING

G

MECHANISM

7

g

STAMNLESS HINGE PIN

STAINLESS PIN WASHER

COVER

/ O\ ISOMETRIC

U NoT )

/~ "\ SECTION DETALL

/

NOT 1o

SCALE

N

SCALE

Department of Public Works and Highways
Office of the Secretal o

QT

WIN6R01230

THREADED ADJUSTING
STUDS

MOUNTING HOLES

NOTES:

1. HYDRO FLAP GATES ARE MADE OF CAST IRON OR DUCTILE IRON.
A SMALL DIFFERENTIAL PRESSURE AT THE BACK OF THE GATE CAUSES
IT TO OPEN AUTOMATICALLY TO ALLOW DISCHARGE THROUGH LEVEES,
SEWER LINES OR DRAINAGE CONDUITS. WHEN WATER ON THE FACE SIDE
OF THE GATE RISES ABOVE WATER ON THE BACK SIDE, THE GATE CLOSES

RECTANGULAR FLAP GATE
WIDTH [mem]

DIMENSION (mm) FIAL
HEIGHT [MM) A B B (mmJ
300X300 | 450 | 225 28125 | 45625 |
450X 450 | 626 | 3125 | 30375 | 626
| 800X 600 | 800 37! 481.25
750X450 | 9256 | 8126 | 38375
750X 750 | 10125 | 468.76 | 643.75
900XB00 | 1,100 | 400 | 626
| 900X 900 [ 1100 | 550 | 6875 |
1050 X 750 | 1300 | 489.25 | 581.26 | .
1080 X 1050 | 1300 | 625 300
1200X600_; 1400 | 400 475
1200X900 | 1400 | 550 681.25
1200X 1200 | 1450 | 725 043,75
1350X 900 | 1575 | 5625 | 687.5
1350X 1350 | 1600 | 875 993.75
1500X750__| 1700 | 475 | €06.25
1600X 800 | 1750 | 675 725 !
1500X 1200 | 1750 343,75
1500 X 1500 14375
1650 X 1050 18.75
1650 X 1650 ["1300
1800 X 1200 343,75
1800 X 1500 14375 g
1800 X 1800 ] 3
2100 X 1500 1893,
[2100X 2100 | 2350 | 1175 | 1556.25| 2600
2400X 1500 | 2700 | 900 | 1150 | 1800
2400X 2100 | 2700 | 1200 | 15625 | 2600
2400X 2400 | 2700 | 1350 | 1725 | 2025
2700X 2700 | 3000 | 1500 | 1800
hccoxso00-t 3300 T 1500t 2008 T o728 ]
CIRCULAR FLAP GATE (TYPE I)
el DIMENSION (mm) PIVOTAL
DIA. RAD.
(mm) A [ B (mm)
300 475 | 2315 | 25605 | 418.75
350 525 | 2625 | 3125 | 49375
ars 55625 | 28125 | 3126 | 507.75
400 5875 | 293.75 | 325 531.25
450 618.76 | 3126 | 203.75 | 625
500 6675 | 343.75 | 406.26 | 656.25
525 700 | 350 4125 | 684.5
600
675
750 968.76
900 150
1050 325
487.5

AUTOMATICALLY TO PREVENT THE BACK FLOW.

2.0 MAKE THE GATE
TO 43cm ABOVE

A) SEAT (FRAMES)

A SEAT FRAME IS A ONE PIECE CASTING .THE SEATING FACE IS
CAST AND MACHINED AT AN ANGLE OFF VERTICAL SO THAT THE
HINGED COVER HAS A HORIZONTAL FORCE COMPONENT TO

COMPLETELY SEAT THE GATE BY GRAVITY.

CORROSION RESISTANT SEATING FACES ARE PNEUMATICALLY
IMPACTED INTO DOVETAIL GROOVES FOR HEAVY GATES WHEN
RUBBER SEATS ARE SPECIFIED THE GUMDROP CROSS-SECTION ,
RUBBER SEAL IS LOCKED INTO A DEEP DOVETAIL GROOVE ON SEAT.

B) FLAPS (COVER)

FLAPS ARE IRON CASTINGS OF
REINFORCING RIBS BOTH HORIZONTAL AND VERTICAL ARI
INTEGRALLY ALONG WITH BOSSES FOR THE HINGE. ,

C) DOUBLE-HINGE ACTION

FOR PROPER SEATING OF A FLAP GATE ,DOUBLE ACTION IS

NECESSARY .THE MAIN HINGE ACTION ON ANY FLAP GATE IS ABOUT

FLEXIBILITY IS REQUIRED AT THE

\TING OF THE FLAP AGAINST THE
|

ITS UPPER PIVOT POINTS. H
BOTTOM PIVOT POINTS TO ALLS
SEAT.

NING IT LD BE MOUNTED 30em

SELF C
ONT OF THE GATE .

REINFORCED FLAT PLATE DESIGN.
E CAS

REPUBLIC OF THE PHILIPPINES
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

BUREAU OF DESIGN
WATER PROJECTS DIVISION
BONIFACIO DRIVE, PORT AREA MANILA
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- SECTION DETAILS OF FABRICATED
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| - GENERAL NOTES
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OF STEEL FLAP GATE
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G
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TANDEM SHAFT

Yore ke Lt TANDEM UFTS
s W .
SLIDE IN FULLY =
/— OPEN POSTION b °
STOP COUAR
| | |/~ [HELD ADJUST)
. . 5 .
x| & o =4 o ok N
STEM '
+ +
o i———i
U e
) i - e |
l mEANDmOﬁ SIZE AND QUANTITY OF
) 1 TO LIMIT STRESS AND DEFLECTION q :g“doﬂ STRESS AND wl.é"oﬂ —
M E o] " 19
o “ o m +* +*
1 ANCHORS
of i |} i it 0| O
- 1 e | I
| PREFERRED FLOW,
o LI () |.| ol | J
A A - | ]
BOTIOM OF SUDE
FABRICATED SLIDE GATE (NOT FABRICATED SLIDE GATE — A FuLL OPBN i
SELF-CONTAINED) (SELF-CONTAINED)
FABRICATED HEAVY DUTY WEIR GATE - DOWNWARD OPENING (SELF CONTAINED )
STAINLESS STEEL SLIDE GATE
FABRICATED SLIDE GATES
WOTH trmwe) RO | STANLESS AWMINUM | AL | RECOMMENDED H DIST.
HEIGHT (mm) | Atmm) | Blmm) | Atmml | 8immi Bimerl | (mey [T ..
F00X300__[ 500 | 250 | 500 26 | 200 | 260
300X600 | 500 | 400 | 500 | 400 | 626 | 400 | 950
X450 |60 | 326 | 650|325 | 675 | 326 | 725
450 X 800 850 400 850 400 675 400
4B0X750 | €50 | 475 | 650 | 475 | 675
B00X450 | 800 | 325 [ 800 | 326 | 825
B00XB00 | 800 | 400 | 800 | 400 [ 825
§00X750 | 800 | 475 | 800 | 476 | 825
§00X900 | 800 | 550 | 800 | 650 | 825
§00X 1200 | 800 | 700 | 800 | 700 | 625
;wxwo |80 [ 400 [ 950 | 400 gs
(2 T 52 BOX750 | 950 | 475 | 950 | 475 s
: /L_: £ " .) 750 X 900 950 550 950 560 075 550
B » 750 X 1080 850 825 850 825 975 625
750 X 1200 950 700 850 700 975 700
¢ 3 B0OX600 | 1100 | 400 [ 1100 | 400 126 | 400
x B00X750 | 1100 | 475 | 1100 [ 475 126 | 475
A 500X900 [ 1100 | 650 | 1100 | 550 | 1125 | 680
v 00X 1050 | 1100 | 625 | 1100 | 625 | 1125 | €25
800 X 1200 1100 700 100 700 | 1125 700
3 /0 E = B0OX 1500 | 100 | 850 | 1100 | 850 | 1125 | 850
« lir o S 1050 X 750 1250 475 250 475 1275 475
o | 4 £ = |Qosoxso [1zs0 |50 [1280 550 | 1275 | 550
i : BEE= @ || losox 100 1250 | 625 1250 | 625 1275 | 626
§ : /ﬂ & |[Ciosox1z00 [1250 | 700 [ 12850 [700 [ 1275 | 1250
- TOP SECTION ; B 80 | 1250 | 850 | 850 |
' : 2. =0 200 X 750 475 400 | 475 |
— . 314 60 (1400 [ 560 |
D o ] © 625 | 1400 | €25
SEAL RETANER Tre= Z 1400 | 700 [ 1400 | 700 |
— = t FLAT HEAD MACHINE SCREW SLIDE i = 1400 850 400 850
INVERT FLUSH BOTTOM SEAL E Eg 1400 | 1000 | 1000 |
— 1580 775
SECTION DETAIL ISOMETRIC B é - 117190% 550 |
. . o 1700
: ausseT 1700
S ANCHOR BOLT 1700
4. s ANGLE FRAME 2000
A 2000
Fi1 2000
| 2000 |
FLUSH - BOTTOM SECTION
i N,
REPUBLIC OF THE PHILIPPINES SHEET CONTENTS: SHEET TITLE: PREPARED BY: DATE: s
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Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
BUREAU OF DESIGN,WATER PROJECTS DIVISION
Bonifacio Drive, Port Area, Manila

STANDARD DETAILS OF PILE HURDLES

SUBMITT S RECOMMENDING APPROVAL:
L L. LINGAN (Bﬂﬂ i’E B. P%TANTE
CHIEF, WATER PROJECTS DIV.BOD. N___BRECTORA(,BOD. Jl UNDERSECRETARY
FOR TECHNICAL SERVICES

APPROVED BY:

_RIGELIO L. SINGSON

SECRETARY
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‘& 2LAYERS HOG WIRE
DOWNSTREAM No9.10
PILE BRACES 200mm @ /A——nom&'ﬂ THIS BRACE REQ'D ONLY
L i WHEN H > 2.00m.
1300 1500 ) g o0 - "
FLOW FILLED WITH BAMBOO TWIGS {SLT) *
-y TALAME AND BRUSHES
S e— - g — SsoET PALEBRACE, 200mm @
HEEE ThiS BRACE REGID ONLY
HEEHH WHENH > 2.00m. s
H
H
: i I 73 NN
i H | RANDOMPLL BOLS K @
§ o ml)ﬁ'xr—/ 1 .1.\ R
» 2UAVERSHOG WIRE ___/} | oy SRR >
No9 OR 10 = = g '
J 1200mm ]
T =
. i o=
i K
[}
UPSTREAM z { !
z )
'S

@_P_M SECTION AA ~

SECTION B-B
PRE BRACES 200mm @ 1. ALL PILES SHALL BE AT LEAST 200rwm IN DAMETER.
L [ A f—WACE 2 ALL BOLTS SHALL BE 112 ° W DUANETER WITHNUTS AND WASHERS.
TOP OF BANK v 3.LENGTH,| memwmwmumwmmwum
/ 1500 M R S / ’ o 406 OF ARELES SAL BEA7LEAST 1 ABCHE THE NORIAL OR CRORURY
I l imm SHEET THE RESULT OF DESIGN
I o o o o e o e e e e . MNALYSIS AND CALCULATIONS.
e >
1 I~ N
A HONU0L l It et
i | il | e —
i i il il i
BOULDER ALLED W/ BN TWIGS
R i [ it Prwes 11 i it
Il i Hl I
iy 1 i1 I i i it
\lJ | ] i i i i
i|e i1 if1 i 1
4 Tg‘: - Li L : |
1 i1 i H i 1|t
il i 1 i il
i i il i it
i1 Hit HH i | 2
\ \ \/ \ J
( ) FRONT _ELEVATION
qumn! of Pubﬂc Woﬂu.l!d Highweys
TIMBER PILE HURDLES
= T ﬂlllllﬂﬂﬁllﬂﬂlﬂﬂllm
agsz - WINBRO1231
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DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS DESIGH TEDDGRO U CERALDE )ﬁ,/’,/‘
BUREAU OF DESIGN -DETAIL OF TIMBER PILE HURDLES STANDARD PILE HURDLES DRAWN: R RONDA
WATER PROJECTS DIVISION
BONFACIO DRIVE, PORT AREA MANIA CHEOE):  MARCELAIDH SARLOTAN II/W’/"




A1 =

A A\
v - SPREs BRUSHES AND TWIGS _/— 150 X 100 YAKALIOR 75 EQUIVALENT) WALE 75X 250 YAKAL WALE
r—!
[ H M . —
0 O 0 0 0 3| ) 0 o |o| ol T 0 o S 0 {400 - 800mm 3)
" -
a a O O o 0 O 0 |. O O o) o 0 0
N 18mm @ BOLT W/ NUTS & WASHERS STEEL SHEET PILE SECTION MODULUS
N
EXISTING RIVER BANK SAWAL! MATTING
( ) P L A N
£\ DETAIL OF SAWALI MATTING
EXSTING RIVER BANK
L A 75 X 250 YAKAL WALE 75 X 250 YAKAL (OR TS EQUIVALENT)
/—IUMANDWWG! 150 X 100 YAKAL{OR TS EQUIVALENT] WALE 14mm @ 30LT I 500 |/ /= BRUSHES AND TWIGS
'WITH NUTS & WASHERS
§
=) | | FLow
‘“‘ﬁ'—#—ﬂr e e e i m R =] "“'F — & ~ L
2] ¥ Y0P OF BOULDER APRON ——_| e s
| i it i e —
i
H
souvesrus A1 BT ~H HesedtH e e e ‘ ~asseRaRe-t-— ¢
1400- §40mm ) ] & SAWAIMATING 41 1 i BOULDER FAL
I : " (SEE DETAIL) n n {400-600mm @)
i 3 1IN i
1
SAWALS MATING BAMBOO SKi¥ P e T oty el SN R e ey e ey Thine oML el SRS ol b
i £
i § CROSS _SECTION
il L L . | L B L L L L L . L
:
( )FRONT ELEVATION
7\ STEEL SHEET PILE HURDLES
SCALE Tam Department of Public Works and Highways '
~ i
f\ WINBR0O1231
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Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
BUREAU OF DESIGN,WATER PROJECTS DIVISION
Bonifacio Drive, Port Area, Manila

STANDARD BIO - ENGINEERING FOR SLOPE PROTECTION APPLICATION

a. COCONET, INTERLOCKING BLOCKS WITH VETIVER GRASS
b. COCONET WITH VETIVER GRASS

c. COCONET, COCOLOGS / FASCINE WITH VETIVER GRASS

APPROVED BY:

RPGELIOAL. SINGSON

SUBMITTED, RECOMMENDING APPROVAL:
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" BlO- ENGINEERING FOR RIVER BANK SLOPE PROTECTION APPLICATION

(COCONET, INTERLOCKING BLOCKS WITH VETIVER GRASS)

3
SEE DETAIL B

DESIGN FLOOD LEVEL (DEL)/

7_MAXIMUM EXPERIENCED FLOOD LEVEL (MEFL)

COCONET 700

REINFORCED CONCRETE ANCHOR
0.14 M. - @, 1.0 M. LENGTH

NYLON ROPE, 0.01 M.

17 NORMAL WATER LEVEL

7 RIVER BED
14
HEADSIZE BOULDERS
([ scaLe: NOT TO SCALE
GENERAL NOTES :
1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE SPECIFIED.
NYLON ROPE, 2. VETIVER GRASS HEDGEROW SHALL BE PLANTED ON THE SLOPES AT 0.10 M. TO
2-10MM —N— ] INTERLOGKING BLOCKS 0.15 M. PLANT INTERVAL AND THE ROW DISTANCE SHALL BE 1.0 M- 4.0 M. APART.
Ly — HEIGHT = 0.34 M. HEADSIZE BOULDERS FOM.-4OM: 3. INTERLOCKING BLOCKS CAN BE USED WITH NON-WOVEN GEOTEXTILE TO
L o T ; PROTECT AGAINST SOIL EROSION.
z 4 WATER GRASS
WEIGHT = 22KGS. 4. COCONET 700 IS USUALLY USED FOR RIVER BANK PROTECTION. IT CAN ALSO BE
NON-WOVEN VETIVER GRASS USED FOR INTERMITTENT HIGH VELOCITY AND HIGH WATER VOLUME DURING
GEOTEXTILE

INTERLOCKING

HEAVY RAINS.

CONCRETE ANCHOR BLOCKS 5. COCONET SHALL BE LAID LOOSELY, NOT STRETCHED ON THE GROUND. DIRECT
m}"’a'&“ M. BAMBOO PEGS CONTACT WITH THE SOIL SHALL BE MAINTAINED AT ALL TIMES.
} 0.03 M. - 0.04 M. WIDTH, 6. BACKFILL SHALL BE IN ACCORDANCE WITH THE APPROVED PLAN AND SHALL
gﬁspg-s;s"d’&'“- LENGTH CONFORM TO THE REQUIREMENTS OF EMBANKMENT
SN ORCEMEIT BAR ' o 7. BAMBOO PEGS SHALL BE USED TO ANCHOR THE NETS INTO THE GROUND. USE 3

PCS OF BAMBOO PEGS PER SQUARE METER.
8. WATER GRASS ARE PLANTED AT EACH HOLE OF THE INTERLOCKING BLOCKS -
ﬁ'g:gRRCED CONCRETE SUBMERGED UNDER NORMAL WATER LEVEL. 7
9. INTERLOCKING BLOCKS ARE USUALLY USED IN STREAM BANKS WITH VELOCITIES |

NON-WOVEN GEOTEXTILE

éL__ DIAMETER, 2-16 MM

WHICH MAY EXCEED 3.0 M/SEC. .
m REINFORCED CONCRETE ANCHOR DETAIL A DETAIL B 10. HEAD SIZE BOULDERS ARE PLACED AT THE TOF OF THF INTFRI OCKING RI OCKS
w SCALE: NTS: SCALE: NTS: SCALE. NTS: Department of Public Works and Highways -
Wi
M WINGRO1232
REPUBLIC OF THE PHILPPINES 4—] SHEET CONTENTS: SHEET TITLE: 1 PREPARED 8Y: DATE: SIGNATURE REV'M{EV: L RECOMMENDING APPROVAL: ! J ' // [oerre—— srmr ol
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS TYPICAL CROSS SECTION BIO- ENGINEERING FOR RIVER BANK DESIGH:  CATHARINE KAY G. DUCUE e
BUREAU OF DESIGN REINFORCED CONCRETE ANCHOR $LOPE PROTECTION APPLICATION

WATER PROJECTS DIVISION DETAIL A, DETAIL B (COCONET, INTERLOCKING BLOCKS

/
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" BIO- ENGINEERING FOR RIVER BANK SLOPE PROTECTION APPLICATION
(COCONET WITH VETIVER GRASS)

17 NORMAL WATER LEVEL

EXISTING PAVEMENT / SIDEWALK

SEE DETAIL A

BASE STRUCTURES SUCH AS; GABION, STONE
MASONRY, CONCRETE RETAINING WALL, SHEET
PILES, ETC.

/ "\ TYPICAL CROSS SECTION

w SCALE: NOT TO SCALE

AlFeS

= 7\
NZ (AN
L,

VETIVER GRASS HEDGEROW

~

COCONET 700

BAMBOO PEGS

/ ™\ DETAIL A

NTS:

w SCALE:

0.03 M. - 0.04 M. WIDTH,
0.25 M. - 0.30 M. LENGTH
3.0 PCS/SQM.

/ "\ DETAIL B

NTS:

\_Lj SCALE:

VETIVER GRASS HEDGEROW

NOTE:

VETIVER GRASS PLANTING DISTANCE
@ 0.30 METER PLANTING INTERVAL
AND 0.30 METER ROW DISTANCE UP TO
THE DESIGN FLOOD LEVEL (DFL) /
MAXIMUM EXPERIENCED FLOOD LEVEL
(MEFL)

VETIVER GRASS
HEDGEROW, ROW
DISTANCE AT

1.0 METER

v ___NORMAL WATER LEVEL

VETIVER GRASS HEDGEROW,
AT 0.10 - 0.15 METER INTERVAL

0.10-0.15

COCONET 700

VETIVER GRASS

1.0 M

0.30 M PLANT DISTANCE

0.30 M PLANT DISTANCE

/~ \ ELEVATION
W SCALE: NTS:

GENERAL NOTES :

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE SPECIFIED.

2. VETIVER GRASS HEDGEROW SHALL BE PLANTED ON THE SLOPES AT 0.10 M. TO 0.15 M.
PLANT INTERVAL AND THE ROW DISTANCE SHALL BE 0.30 M. APART UP TO THE DFU/MEFL
AND 1.0 M. - 4.0 M. APART ON SLOPES ABOVE THE DFL/MEFL.

3. COCONET 700 IS USUALLY USED FOR RIVER BANK PROTECTION. IT CAN ALSO BE USED
FOR INTERMITTENT HIGH VELOCITY AND HIGH WATER VOLUME DURING HEAVY RAINS.

4. FOR CUT SECTION MAXIMUM HEIGHT IS 7.0 METERS WITH A SLOPE OF LESS THAN OR EQUAL
TO 1:1 OR 45 DEGREES. .

5. FOR EMBANKMENT/FILL SECTION MAXIMUM HEIGHT IS 3.0 METERS WITH A SLOPE OF LESS
THAN OR EQUAL TO 1.5:1. s

6. COCONET SHALL BE LAID LOOSELY, NOT STRETCHED ON THE GROUND. DIRECT CONTACT
WITH THE SOIL SHALL BE MAINTAINED AT ALL TIMES.

7. BACKFILL SHALL BE IN ACCORDANCE WITH THE APPROVED PLAN AND SHALL CONFORM TO

THE REQUIREMENTS OF EMBANKMENT.

8. BAMBOO PEGS SHALL BE USED TO ANCHOR THE NETS INTO THE GROUND. USE 3.0 PCS OF
BAMBOO PEGS PER SQUARE METER.

9. MUST HAVE AT LEAST 0.025 M (ONE INCH) OF SOIL FOR PLANTS TO GROW.

10. USE BASE STRUCTURES SUCH AS; GABION, STONE MASONRY, CONCR ETAINING
WALL, ETC. Department of Public Works and Highways

Office of the Secretary
IIWIIIIIIIIIIIHIIHIIII
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o BIO- ENGINEERING FOR RIVER BANK SLOPE PROTECTION APPLICATION
(COCONET, COCOLOGS / FASCINE WITH VETIVER GRASS)

EXISTING PAVEMENT / SIDEWALK

VETIVER GRASS HEDGEROW,
AT 0.10 - 0.15 METER INTERVAL

COCOLOGS

&;‘k VETIVER GRASS HEDGEGROW

1 FASCINE

VETIVER GRASS
HEDGEROW, ROW
DISTANCE AT

1.0 METER

SEE DETAIL A

VARKBLE LIVE STAKES
COCONET 700

DESIGN FLOOD LEVEL (DFL) / sesomo0n LeveL LA
7 MAXIMUM EXPERIENCED FLOOD LEVEL (M L0 EXPEREE) £ GO0 LA e

BASE STRUCTURES SUCH AS; GABION, STONE
MASONRY, CONCRETE RETAINING WALL, SHEET
PILES, ETC.

/~ \ ELEVATION
\JJ SCALE: NTS:

1. ALL DIMENSIONS ARE IN METERS UNLESS OTHERWISE SPECIFIED.

2. VETIVER GRASS HEDGEROW SHALL BE PLANTED ON THE SLOPES AT 0.10 M. TO 0.15 M. PLANT INTERVAL AND THE ROW DISTANCE SHALL BE
0.30 M. APART UP TO THE DFL/MEFL AND 1.0 M. - 4.0 M. APART ON SLOPES ABOVE THE DFL/MEFL.

3. COCONET 700 IS USUALLY USED FOR RIVER BANK PROTECTION. IT CAN ALSO BE USED FOR INTERMITTENT HIGH VELOCITY AND HIGH WATER
VOLUME DURING HEAVY RAINS.

4. FOR CUT SECTION MAXIMUM HEIGHT IS 7.0 METERS, SLOPE IS 1:1.

8. FOR EMBANKMENT/FILL SECTION MAXIMUM HEIGHT IS 3.0 METERS, SLOPE IS 1.5:1.

6. COCONET SHALL BE LAID LOOSELY, NOT STRETCHED ON THE GROUND. DIRECT CONTACT WITH THE SOIL SHALL BE MAINTAINED AT ALL
TIMES.

/™ TYPICAL CROSS SECTION

NOT TO SCALE

GENERAL NOTES :

\J-/ SCALE:

VETIVER GRASS HEDGEROW

NYLON ROPE, 0.010 M. @

LIVE STAKE
0.08 M. @ - 0.15 M. @ DIAMETER,
0.60 M. - 1,00 M. LENGTH

COCO LOG

VETIVER GRASS HEDGEROW

7. BACKFILL SHALL BE IN ACCORDANCE WITH THE APPROVED PLAN AND SHALL CONFORM TO THE REQUIREMENTS OF ITEM 104 - EMBANKMENT.

8. BAMBOO PEGS SHALL BE USED TO ANCHOR THE NETS INTO THE GROUND. USE 3 PCS OF BAMBOO PEGS PER SQUARE METER.

9, COCOLOGS/FASCINES SHALL BE INSTALLED IF THERE IS NO EXISTING VERTICAL AND HORIZONTAL DRAIN. COCOLOGS/FASCINES SHALL BE
INSTALLED AT THE SLOPE AT EVERY 8.0 M. SPACING PLANTED WITH VETIVER GRASS.

10. LIVE STAKES SHALL BE USED TO ANCHOR THE COCOLOGS/FASCINE TO THE GROUND AND ADD TO THE STABILITY OF THE SLOPE. IT

SHALL
artment of Public Works and
VETIVER GRASS PLANTING DISTANCE BE PLACED ON BOTH UPHILL AND DOWNHILL SIDES OF THE LOGS AND MUST BE SPACED AT 1.0 METER APART,  Dep! o Highweys.

COCONET 704 @ 0.30 METER PLANTING INTERVAL 11. NYLON ROPES ARE USED TO TIE THE LOGS TO THE LIVE STAKES TO ADD STABILITY. : ITos ot e Sectvary
BAMBOO PEGS AND 0.30 METER ROW DISTANCE UP TO 12. USE BASE STRUCTURES SUCH AS; GABION, STONE MASONRY, CONCRETE RETAINING WALL, ETC. l“ II | I "ll Illlm "l ll II
THE DESIGN FLOOD LEVEL (DFL)/
000 M 004 M. MAXIMUM EXPERIENCED FLOOD LEVEL WINBR01232
o (MEFL) STEEPNESS | oooner L0G | VERTICAL DISTANCE TYPE OF S8LOPE VEGETA HORIZONTAL VERTICAL'
.0 PCS/SQM. OF SLOPE coco OF COCOLOGS 1oN INTERVAL INTERVAL
3:1 400 100 8.0 METERS EMBANKMENT | VETIVER GRASS 0.15M 40M
2:1 400 100 8.0 METERS cutT GRASS COVER | DEPENDS OF DESIRED DENSITY
5.1 400 200 8.0 METERS :
[ 700 200 8.0 METERS
DETAIL A /\ DETAILB 05:1 900 200 40 METERS NATURE OF ANCHORING .
m DETALE. ATURE O WATERALS | | AUCCESS OF VEGETATION
\] JscaEe NS N : : SOFT SOL BAMBOO PERS
o [ FARD SURFACE DEPENDS ON PLANT SPECIE
wEPUBLIC OF THE PHILPPINES SHEET CONTENTS: SHEET TITLE: PREPARED BY: DATE: SIGNATURE iEw:J‘ED Fad \ RECOMMENDING APPROVAL: / | SHEET No.
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS |~ " " =~ . B10- ENGINEERING FOR RIVER BANK | D6t ATHARIE KoY 0 DUQUE oo
BUREAU OF DESIGN - DETAIL OF DRAINAGE DITCH SLOPE PROTECTION APPLICATION R R OIOA Vo oo LI s
WATER PROJECTS OVISION » TYPICAL SECTION (COCONET, COCOLOGS / FASCINE WITH . : e
e R - DETAIL OF ANCHORAGE TO ARMOUR ROCK | \ierry e GRASS) CHECKED: NARTIANOM,DE LA CRLZ .. m 'f CHIEF, WATERPROJECTS DIV,BOD. PecRe AR




LANDSIDE
&= DIRECTION OF DRIVING PILE

=

RIVERSIDE

Q

oS

GENERAL NOTES :

CLASS *A" (FOR PILE CAP) AND CLASS *C* (FOR REINFORCED CONCRETE PILE)
CONCRETE SHALL HAVE MINIMUM BTRENGTHS OF 20.70 MPa,

2. AL AALL GONFORM TO A USE MINIMUM
GRADE 40, fy = 278 MPa FOR BARS WITHO'\LESSTHAN 12 MM DMTER

usg WNN\JMM fy= 414 MPa, FOR BARS WITH OR GREATER THAN 16
DIAMETES

=

ADD 0.8 KILO OF DMYWQ\B BILICA (CELITE OR THE LIKE) AS AN
MIVNG CEMENT. UBE WATER JET IF NECESSARY IN

2 b2 TOP ELEVATION 4. THEME PILES ws TING MOMENT OF .80,
B0mm @ HANDLING HOLE 60 A NG R 176,60 KULO-NEWTON - SVETERS PER METER OF WALL FOR N Tok AND
1T [] OM, PILES RESPECTIVELY.
| “ n QL 5. MINIUM PENETRATION BELOW CMANNEL BED TO BE 401M.. 442K, AND
¥ 841, FOR 6M.,7.6M. ANG M, PILES RESPECTIVELY.
B 1 T [ omwmvuumumnzuuummicammwmpm
v, an § z H N TOPRODUGE A DENSE AKD HIGH CONPRESSIVE STRENGTH CONCRETE.
A3 na “ — 10mm @ BARS SPACED AT 300mm K P e o S Bt A A G, W TR
v h BOTHWAYS 7. DIMENSIONS ARE IN METERS UNLESS OTHERWISE SPECIFIED.
1 . FIGURGS SHALL GOVERN OVER SCALED DIMENSIONS IN CASE OF
2 1] / 12mm @ STIRRUPS TO PASS THRU * DIEOREPANGES.
T SHOULD BE T THE REINFORCEMENT: SVERSDE AN
\2 aa HANDLING HOLES OF PILES (ONE 8 f A T THE A EXT:EODZ“OERE D&
2 - STRAUR PERPLE) e un i e e
P "L*FOR DSIDE AS THE CASE
' 12 mm @ LONGITUDINAL BARS MAYBE NEAR THE BUTT END. MARKER SHOULD BE ATTACHED TO THE FORMS.
Vi SPACED AS SHOWN
- REINFORCED CONCRETE PILE
|4+ o LENGTH OF MAIN REINFORCEMENT
- BL & 8t3 ELEVATION OF R.C. PILES LENPGJ:CF i‘::"':u (V‘) ‘V;’ ‘V,) (v‘) (Va) (Vn’
el Jus Ve m m m m m m
T /2 \ERECTION DIAGRAM
ewoM |2ommaframme| s | sa2 | ser | 52| _ | 5@
1 K_/ mPILE CAP DETA'L 750M  [28mmo [1ammo | 1. |12 | v [ re | | v
SECTION A-A U 9.00M. | 28mm@ j1amme | 8.76 | a.7a | 888 | 6,01 | 8.08 | 9.0z
1
1Y NOTES:
/[ wE O 1. FOR 6.10M. AND 7.02 % PILES, USE 6 (FIVE) PAIRS OF MAIN REINFORCING BARS,
u ] 2. FOR 9.16M. PILES, UBE 8 (SIX) PAIRS OF MAIN REINFORCING BARS. ”
e & 1 s
4 ¥ o A
1 J =/ SIZE , NUMBER , AND SPACING OF STIRRUPS
1] LENGTH OF [52¢ O 8 L 83 8¢
- (ot 1 -n DETAIL OF HOOK PRE ovinumn [CINGTH] 1ot fuewarn| B |emem ] oih  [ewoms] enay
™ 8.00M.  |1omme | 10m] 11pes @ Jaoam| 14pos @ fi2am ] 15pes @ | 06| 30 @
q = : A0 00, 2000 0300 0804,
B X ] 1 om| 28
- 2 \V 42 r . 750M,  |10mma | 10M ",?:Aﬂ SOM m”;: 1.96M 17&3 0255 3302
j 173mm 000M  |1omma | 10M n‘?:: 6.02 M m;uwd 1,96 M ‘70::;50 0.82 M a:«:n
; : K 0804,
SIDE ELEVATION FRONT ELEVATION 5ty
R. C. PILES SHOWING REINFORCING BARS STIRRUP BAR BENDING SCHEDULE
nGTH oF [P | @ | b ¢l el t]afn
LETE O Lo | tomf cm] comf cam ] cemf camf ¢om] comf % | % | % | ©
0.00M. 10mme | 258 12 08 17 4 20 1 10 |130° 122" | 140" | 1d2*
v @ @ v v, 780Mm  [1omme | 285 | 18 f278 | 19 | 40 | 20 | 19 | 12 J120° fras” 180" { 138"
d 3
e ey o - = o00M  [tommo | w | 1 | 278 | 20 | s | 28 | se | 1 feor fezac |asec jaare
A % [ 3 o le b [ o 2
et 7
( RIVERSIDE ) | s [
a il DATA ON THE TYPICAL CROSS - SECTION
By , §s l i LENGTH OF ay [ by ]agfbzfx (RN E 0
~/ . ynb tanty from)f(om)f(omif(em)fiem)|iem)itom)ftom)cem)feem)jiom)fiom)
5 e «) @l 8.00M, 30 x 48 o |12 |1 ] s )es]|as)es)ss]| es|sofeolen
¢ 5 2! ! l T80M. 5x8 [ || 2|1 jes|as]|vs| 60| as|s0]es|as
a & B 9.00M. 42 % 8 19 1o ]| 12 ]98] sofrefvofeo]ao] 7598
5 & TOP
( LANDSIDE } r
-] DATA ON STEEL SHOE PLATE
FRONT wenatHor | & [0 Je Jd o |t fo [N}k i fp fa |r
REAR
ﬂaz SECTION A-A SIDE PILE (em)(am)fcem)f(om)fcom)feem)ftomifiem)f(om)f(em)f(om)(om)f(em))(am)
U 8.001. el 6 |as)s 8 |30 a7 | a8 | 32| 8| 12|28
/74 DETAIL OF STEEL SHOE PLATE (3mm THICK ) v | o [ | @ o] ee|e | v on|w|w|w|e|u|em
2.00 M, 2 || 2|0 )eo]e 12 |48 20 | 4| 42 ] N u‘/ﬁ
REPUBLIC OF THE PHILPPINES . SHEET CONTENTS: SHECT TITLE: PREPARED BY: OATE: | SIGNATURE w LR RECOMMENDBG APPROVALS APPROVED s NO. | sHERT NO,
DEPARTMENT OF PUBLIC WORKS AND HIGHWAY; OEBIGR: P . l i .
BUREAU OF DESIGN G T REARCNGENE STANDARD REINFORCED CONCRETE e Oﬁ/ %\ W ) @
- SECTION DETAILS DA B dal,
WATER PROJECTS DMSION - DETAIL OF STEEL SHOE PLATE SHEET PILE DRANE M CHRRIORERA A WO L. LINGAN DANTE B. PATANTE GiLBETO ¢ ReTES K88 G,
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e LIFTING HOLE » 32 mm @ LOCATED @ 160 mir
} FROM ONE END

WA )

-
gk =z
__g Sl = 10 mm @ BARS SPACED AT 300mm
= BOTHWAYS
/ 12mm @ STIRRUPS TO PASS THRU

HANDLING HOLES OF PILES (ONE
STIRRUP PER PILE)

12mm @ LONGITUDINAL BARS
SPACED AS SHOWN

Feremem - STEEL SHEET PILE

U-TYPE STEEL SHEET PILES

PILE CAP DETAIL

LFTING HOLE =y ~ LIFTING HOLE ‘(_fh&‘:‘l‘;‘r‘(’ﬁ e the ft)

Wt, Welght (kg/m)

Sx, Section Modilus (cm?/m)
fy, grade of steel adopted

GENERAL NOTES :

. . 1. CLASS "A" CONCRETE SHALL BE USED WITH A MINIMUM COMPRESSIVE
- STRENGTH OF 20.70 MPa.
2. ALL REINFORCING BARS SHALL HAVE A MINIMUM GRADE OF 40 (fy = 276 MPa).
3. ALLOWABLE STRESS FOR STEEL SHEET PILE SHALL BE 1800 kgicm®
5 HEET PILES 4. THE CENTER OF LIFTING HOLE SHALL BE LOCATED AT DISTANCE OF 150mm

Z-TYPE STEEL SHEE FROM END OF EACH PILE, DIAMETER OF LIFTING HOLES SHALL BE 32mm.

5. ONE MAN BOULDERS (300-400mm DIA.) SHALL BE USED FOR THE BOULDER
NEAR THE TOE OF THE FILL. ALL VOIDS BETWEEN BOULDERS SHALL BE

LEGEND: FILLED WITH SAND AND GRAVEL AND SUFFICIENTLY WATERED TO SECURE
COMPACTION.
d = WEB THICKNESS t.= FLANGE THICKNESS 6. DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SPECIFIED.
f = NOMINAL t.= THICKNESS 7. FIGURES SHALL GOVERN OVER SCALED DIMENSIONS IN CASE OF
b = WIDTH w = NOMINAL WIDTH DISCREPANCIES.
h = DEPTH
w‘_ﬂ—”_;;@—ua‘f;é;;'h:é“,'f@s;;;v, e o e T e
DEPARTMENT OF PUBLIC WORKS Al HIGH DESIGH:
« TYPES OF STEEL SHEET PILE TYPES OF STANDARD DETAILS OF MARTINIANG 1y OFLA CRUZ IR
. | STEEL SHEET PILE FOR e
@ EILA,;EAPEOJCE)ETS%iSSESNN - GeNRAL NaTEs 8. U-TYPE STEEL SHEET PILES DRk SRR
N b. Z~-TYPE STEEL SHEET PILES CHECKED: mwa@ LOTAR
w
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, BONIFACIO DRIVE, PORT AREA, MANILA

STANDARD
EARTHDIKE/LEVEE




GENERAL NOTES

1. DESIGN CRITERIA AND SPECIFICATIONS

1. DPWH DESIGN GUIDELINES, CRITERIA & STANDARDS (DGCS), 2015 EDITION
2. DPYWH STANDARD SPECIFICATIONS, VOLUME 2, 2013 EDITION

1. DESIGN CONDITIONS

1. HEIGHT AND CREST WIDTH OF DIKE

8) THE HEIGHT OF DIKE 1S DETERMINED FROM THE DESIGN FLOOD LEVEL ELEVATION PLUS AN
ADDITIONAL FREEBOARD ALLOWANCE DEPENDING ON THE DESIGN DISCHARGE AS SHOWN IN THE

FOLLOWING TABLE:
DESIGN FLOOD DISCHARGE Q (m*fsec) FREEBOARD (m)
LESS THAN 200 08
200 LESS THAN 500 0.8
500 ANDLESS THAN 2,000 10
2,000 AND LESS THAN 5,000 12
5,000 AND L.ESS THAN 10.000: 15
10,000 AND OVER 20

b) THE TOP/CREST WIDTH OF THE DIKE SHALL BE BASED ON THE DESIGN FLOOD DISCHARGE AND SHALL
NOT BE LESS THAN VALUES GIVENIN THE FOLLOWING TABLE:

DESIGN/FLOOD DISCHARGE Q (m*sec) CREST WIDTH (m)

LESS THAN 500 3
500 LESS THAN 2,000 4
2,000 AND LESS THAN 5,000 5
8
7

5,000 AND LESS THAN 10,000
10,000 AND OVER

2. SIDE SLOPE (VH) )
8) 12 FOREMBANKMENT < 6.0m IN HEIGHT (LOW EMBANKMENT)
b) 1:3 FOR EMBANKMENT > 6.0m IN HEIGHT (HIGH EMBANKMENT)
¢) 14 FOREMBANKMENT CONSISTING OF SAND AND SHALL BE PROTECTED BY PROVIDING A TOTAL
COVER OF 300mm THICK OF A GOOD SOIL AND SODDING

3. BERM

8) RIVER SIDE: FOR HEIGHT > 8.0m, PROVIDE BERM AT EVERY 3.0m TO 5.0m WITH A WIDTH OF 1.0m (MIN.)
b) LAND SIDE: FOR HEIGHT > 4.0m, PROVIDE BERM AT EVERY 2.0m TO 3.0m WITH A WIDTH OF 1.0m (MIN.)

4. HYDRAULIC DESIGN DATA
#) DRAINAGEAREA, DA) = __km?

b) DISCHARGE, (Q) = __,_ m¥sec
c) VELOCITY, (V) = . misec

1. MATERIAL AND CONSTRUCTION REQUIREMENTS
1. EMBANKMENT

EMBANKMENT SHALL CONTAIN NO MUCK, PEAT, SOD, ROOTS OR OTHER DELETERIOUS MATTER.

EMBANKMENT OF EARTH MATERIAL SHALL BE PLACED iN HORIZONTAL LAYERS NOT EXCEEDING
200mm LOOSE MEASUREMENT AND SHALL BE COMPACTED AS SPECIFIED BEFORE THE NEXT LAYER IS
PLACED. THE MATERIALS PLACED IN ALL EMBANKMENT LAYERS AND THE MATERIAL SCARIFIED TO
THE DESIGNATED DEPTH BELOW SUBGRADE IN CUT SECTIONS SHALL BE COMPACTED UNTIL A
UNIFORM DENSITY OF NOT LESS THAN 85 MASS PERCENT OF THE MAXIMUM DRY DENSITY IS
ATTAINED AT A MOISTURE CONTENT DETERMINED BY THE ENGINEER TOIBE SUITABLE FOR SUCH

2. AGGREGATE SURFACE COURSE

THE AGGREGATE SHALL CONSIST OF HARD, DURABLE PARTICLES OR FRAGMENTS OF STONE OR
GRAVEL AND SAND OR OTHER FINE MINERAL PARTICLES FREE FROM VEGETABLE MATTER AND
LUMPS OR BALLS OF CLAY AND OF SUCH NATURE THAT [T CAN BE COMPACTED READILY TO FORM A
FIRM, STABLE LAYER.

WHERE THE REQUIRED THICKNESS IS 150mm OR LESS, THE MATERIAL MAY BE SPREAD AND
COMPACTED iN ONE LAYER. WHERE THE REQUIRED THICKNESS 1S MORE THAN 160mm, THE
AGGREGATE SUBBASE SHALL BE SPREAD AND COMPACTED IN TWCQ OR MORE LAYERS OF
APPROXIMATELY EQUAL THICKNESS, AND THE MAXIMUM COMPACTED THICKNESS OF ANY LAYER
SHALL NOT EXCEED 150mm. ALL. SUBSEQUENT LAYERS SHALL BE SPREAD AND COMPACTED INA
SIMILAR MANNER

e
SHEET TITLE: SHEET CONTENTS
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NOTE:

REQUIRED DESIGN ANALYSES (HYDROLOGY, HYDRAULIC, SCOUR, SETTLEMENT,
SEEPAGE, SLOPE STABILITY AND OVERALL STABILITY ANALYSES) SHALL BE CONDUCTED.

/~ "\ TYPICAL SECTION OF EARTHDIKE/LEVEE

U SCALE: 1:50 mts.

"
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GENERAL NOTES

1. DESIGN CRITERIA AND SPECIFICATIONS
1. DPWH DESIGN GUIDELINES, GRITERIA & STANDARDS (DGCS), VOLUME 3, 2015 EDITION
2. DPWH STANDARD SPECIFICATIONS, VOLUME 2, 2013 EDITION

1L DESIGN CONDITIONS

1. BACKFLOW CONTROL STRUCTURES OUTLET FLOW CONTROLS INCLUDE STRUCTURES SUCH AS TIDAL FLAPS, FLOOD GATES AND DUCK
BILLED VALVES. THESE STRUCTURES CONTROL THE BACKFLOW OF WATER FROM THE RECENVING WATER BODY INTO EITHER THE CULVERT
OR PIPE. THEY MAY BE INCORPORATED FOR A VARIETY OF REASONS, INCLUDING:

a.  TO PREVENT TIDAL BACKFLOW INTO A CULVERT OR PIPE NETWORK

b.  TOPREVENT FLOODWATERS FROM A RIVER OR CREEK FROM BACKWATERING THROUGH A PIPE NETWORK OR CULVERT, PARTICULARLY
UNDER A LEVEE OR DIKE

¢ TO PROVIDE WATER QUALITY CONTROLS BETWEEN TWO AREAS

2. THESE STRUCTURES INTRODUCE ADDITIONAL HEAD LOSSES. REFERENCE SHOULD BE MADE TO THE APPROPRIATE MANUFACTURER
GUIDELINES. MAINTENANCE OF THESE STRUCTURES IS ALSO CRITICAL FOR THEIR PERFORMANCE.
II1. MATERIAL AND CONSTRUCTION REQUIREMENTS

1. THE FLAP GATE SHALL BE OBTAINED FROM AN APPROVED MANUFACTURER AND THE CONTRACTOR SHALL $UBMIT FULL DRAWINGS AND
DETAILS OF THE PROPOSED FLAP GATE TO THE ENGINEER FOR APPROVAL AT LEAST 28 DAYS BEFORE COMMENCING INSTALLATION OF ANY
FLAP GATE.

THE FLAP GATES AND FRAMES SHALL HAVE THE FOLLOWING FEATURES:

DUAL HINGE ARMS, EACH WITH DUAL PIVOT POINTS.

STOPS TO PREVENT THE FLAP FROM OVERTURNING.

DISTANCE BETWEEN HINGE ARMS APPROXIMATELY EQUAL TO CLEAR OPENING WIDTH.
FIFTY TO SEVENTY CHLOROFRENE SEALS OF DUROMETER HARDNESS.

STAINLESS STEEL HINGE PINS IN DOUBLE SHEAR.

FRAME AND COVER, EITHER AN ULTRAVIOLET STABILIZED FIBER REINFORCED PLASTIC (FRP) OR ALUMINUM ALLOY 5083, AS
APPROPRIATE TO THE FLAP GATE BODY MATERIAL.

~esapnve

THE FLAP GATE SHALL BE IN ACCORDANCE WITH THE DETAILS SHOWN IN THE FOLLOWING TABLE EXCEPT OTHERWISE INDICATED IN THE
PLANS OR AS DIRECTED BY THE ENGINEER.

LOCATION MATERIAL SHAPE SIZE
TRP CIRCULAR “300mem die
DRAINAGE OUTLETS FRP CIRCULAR 750mm dia.
FRP CIRCULAR 900mm cha.
ALUMINUM RECTANGULAR '2000mm X 2000mm
SLUICE STRUCTURE ALUMINUM RECTANGULAR 1700mm X 1700mm
SHEET TITLE: SHEET CONTENTS DESIGNED:
REPUBLIC OF THE PHILIPPINES
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
BUREAU OF DESIGN STANDARD DRAINAGE CULVERT GENERAL NOTES
WATER PROJECTS DIVISION WITH FLAP GATE D
BONIFACIO DRIVE, PORT AREA, MANLA

MARK

2. FLAP GATES SHALL HAVE ONE (1} STANDARD MATERIAL COMBINATION AS LISTED IN THEFFOLLOWING TABLE:

3.

a.

5.

5.
v

TJOLENTING

E. D

DESCRIPTION STANDARD MATERIAL REFERENCE STANDARD

ASTM A126 - STANDARD SPECIFICATION FOR
SEAT AND COVER CAST IRON, CLASS 8 GRAY IRON CASTINGS FOR VALVES, FLANGES,

AND PIPE FITTINGS

ASTM B9 - STANDARD SPECIFICATION FOR
SEATING FACES SILICON BRONZE, ALLOY 651 COPPER SILICON ALLOY ROD, BAR AND SHAPES
PIVOT LUGS ASTM A536 - STANDARD SPECIFICATION FOR
o DUCTLE IRON, GRADE 80-55-06 A s

ASTM B584 - STANDARD SPECIFICATION FOR
BUSHINGS BRONZE, ALLOY 832 COPPER ALLOY SAND CASTINGS FOR GENERAL

APPLICATION

ASTM F593 - STANDARD SPECIFICATION FOR
FASTENERS STAINLESS STEEL, ALLOY GROUP 2, STAINLESS STEEL BOLTS HEX CAP SCREWS, AND

TYPE 3

16

STUDS

FIBER REINFORCED PLASTIC (FRP) SHALL CONFORM TO THE REQUIREMENTS OF THE FOLLOWING ASTM STANDARDS:

DESIGNATION DESCRIPTION

ASTM D838 STANDARD TEST METHOD FOR TENSILE PROPERTIES OF PLASTICS

ASTM D3039M STANDARD TEST METHOD FOR TENSILE PROPERTIES OF POLYMER MATRIX COMPOSITE
MATERIALS

ASTM D790 STANDARD TEST METHODS FOR FLEXURAL PROPERTIES OF UNREINFORCED AND.
REINFORCED PLASTICS AND ELECTRICAL INSULATING MATERIALS

ASTM D685 STANDARD TEST METHOD FOR COMPRESSIVE PROPERTIES OF RIGID PLASTICS

ASTM D570 STANDARD TEST METHOD FOR WATER ABSORPTION OF PLASTICS

ASTM D1435 STANDARD PRACTICE FOR OUTDOOR WEATHERING OF PLASTICS

ALUMINUM ALLOY 5083

ALUMINUM ALLOY 5083 USED IN FLAP GATES SHALL CONFORM TO ASTM BZ0SM, STANDARD SPECIFICATION FOR ALUMINUM AND

ALUMINUM-ALLOY SHEET AND PLATE

INSTALLATION OF FLAP GATES

THE GATE SHALL BE ANCHORED TO THE DRAINAGE STRUCTURE END WALL OR TO THE SLUICE STRUCTURE WALL WITH STAINLESS

STEEL ANCHOR BOLTS.

THE CONTRACTOR SHALL ENSURE THAT THE ANCHOR HOLES ARE ACCURATELY LOCATED AND SHALL CHECK THE HOLE SPACING
BY "DRY FITTING" THE GATE FRAME BEFORE ATTEMPTING TO MOUNT THE GATE BOOY ON THE WALL.

WHERE A FLAP GATE IS TO BE INSTALLED FOR A CIRCULAR CULVERT PIPE, THE GATE SHALL BE SIZED TO ALLOW ATTACHMENT OF
THE GATE FRAME TO THE CULVERT END WALL WITHOUT THE ANCHORING BOLTS DAMAGING THE PIPE CULVERT WALL

LASCO

RECOMMENDNR ARPROVAL: APPROVED: SET NO.
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PIPE CULVERT

SLOPE = .002 (MIN.)

ANNSANRNNNRNNNNNRNY

SEE DETAIL "A"

. .0

=

NOT TO SCALE
OPENING SIZE DIAMETER = 910mm
OPENING SIZE DIMENSION (mm.) PIVOT RADIUS
/~ "\ SIDE VIEW /~ \FRONT VIEW B | e
NOT TO SCALE NOT TO SCALE 910 1170 584 700 1156.00
067 1346 67 826 1358
219 1511 758 958 1568
372 1683 84! 1010 1708
524 1854 %2 1168 1930
678 2032 1016 1270 2108
1829 2187 1098 1378 2286
1981 2378, 1187 1480 2464
2134 25401 1270 1881 2648
2268 2705, 1353 1684 2826
TYPICAL DETAILS OF PIPE CULVERT WITH FLAP GATE S ——r—
2743 TS, 1588 1908 3286
v SCALE AS SHOWN
. DESMIGNED: LDiny : 3 . 3
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WATER PROJECTS DIVISION WITH FLAP GATE WITH FLAP GATE e r. 1. LINGAN, v 7 au 3
BONIFACIO DRIVE, PORT AREA, MANLA 3 EW s o e - e
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PIN BUSHING ——

LOWER ADJUSTING
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DETAILS OF ADJUSTABLE
TOP PIVOT AND LINK ASSEMBLY




SEE DETAIL "B"
a B 5 . . | MouinG
; - . HOLES
] . s
B " AR ’ B4 !
. N [~ - . ADIUSTABLE
: r . PIVOT.LUG
. |
. ) l L |
M3 © ' LINK ARM
4] . s
. HH i
.;“ . ) E& B : D PIN BUSHING ——
f LI L G
° |
g i e LOWER ADJUSTING
.’7 BOX CULVERT ks i i k| St R | ; s p oo
- STAINLESS PIN
g WASHER
i ’ ] °
A \ ] - STAINLESS
i o - | CUTTER PIN
=22 o o o 1 {
[ SLOPE =.002 (MIN;} © © .
# v
NS [ . - . B DETAILS OF ADJUSTABLE
cove 7 o o | e o ) TOP PIVOT AND LINK ASSEMBLY
SEAT I T : . v NoT To SCALE
. . . ° . :
' ) > « A :
B b l DIMENSION (mm.) PIVOT RADIUS
. OPENING (mm)
A B c (mm)
1000X 1006 1300 825 812.50 1331.25
/~ "\ SIDE VIEW 7/~ \FRONT VIEW sz | ieo0 T w6 | wears | iemars
| 1500X1250 750 735 4375 154375
NOT TO SCALE NOT T0 SCALE T500X1500 750 875 T143.75 185375
1500X1000 800 650 81875 1337.50
1250X1200 2050 725 54375 154378
1800X1500 2050 75 114375 1893.76
1800X1800 050 1025 138875 2262.50
2150X4500 350 B75 1150.00 1893.75
2100X2100 2350 1175 1556.25 2600.00°
| 2400X1500 1100 900 1150.00 1900.00
2400%2100 7700 1200 156250 2600.00
2400X3400 1700 1350 172500 2928.00
TYPICAL DETAILS OF BOX CULVERT WITH FLAP GATE e
"3000X3000 5300 1500 2625.00 372500
U SCALE AS SHOWN -
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GENERAL NOTES

1. DESIGN CRITERIA AND SPECIFICATIONS
1. DPWH DESIGN GUIDELINES, CRITERIA & STANDARDS (DGCS), 2015 EDITION
2. DPWH STANDARD SPECIFICATIONS, VOLUME 2, 2013 EDITION

. I1. DESIGN CONDITIONS
1. SURCHARGE = 25 t/m OR 24.47 kN/m?
2. FREEBOARD = 600 mm (minimum)
3. SOIL PROPERTIES :

a) UNIT WT. OF SOIL = 19 kN/m?*
b) ANGLE OF REPOSE = 30°

5. HYDRAULIC DESIGN DATA

a) DRAINAGE AREA, (DA) = km?
b) DISCHARGE, (Q) = md/sec.
c) VELOCITY, (V)= m/sec.

III.MATERIAL AND CONSTRUCTION REQUIREMENTS
1. STONES

a) THE STONES SHALL BE CLEAN, HARD AND DURABLE AND SHALL BE
SUBJECT TO THE ENGINEER'S APPROVAL. ADOBE STONE SHALL NOT BE
USED UNLESS OTHERWISE SPECIFIED.

b) STONES SHALL HAVE A THICKNESS OF NOT LESS THAN 150 mm, AND
WIDTHS OF NOT LESS THAN ONE AND ONE-HALF TIMES THEIR
RESPECTIVE THICKNESS, AND LENGTHS OF NOT LESS THAN ONE AND
ONE-HALF TIMES THEIR RESPECTIVE WIDTHS.

2. THE FOUNDATION BED SHALL BE EXCAVATED TO THE LINES AND GRADES AS
SHOWN IN THE PLANS AS DIRECTED BY THE ENGINEER AND SHALL BE
THOROUGHLY COMPACTED IN ACCORDANCE WITH ITEM 140.3.3 OF DPWH
STANDARD SPECIFICATIONS.

3. MORTAR

THE MORTAR FOR THE MASONRY SHALL BE COMPOSED OF ONE PART OF PORTLAND
CEMENT AND TWO PARTS OF FINE AGGREGATE BY VOLUME AND SUFFICIENT WATER TO
MAKE THE MORTAR OF SUCH CONSISTENCY THAT IT CAN BE HANDLED EASILY AND SPREAD
WITH A TROWEL.

4. PLACING OF STONES

WHEN THE MASONRY IS TO BE PLACED ON A PREPARED FOUNDATION BED, THE BED SHALL
BE FIRM AND NORMAL TO, OR IN STEPS NORMAL TO THE FACE OF THE WALL, AND SHALL
HAVE BEEN APPROVED BY THE ENGINEER BEFORE ANY STONE IS PLACED.

CARE SHALL BE TAKEN TO PREVENT THE BUNCHING OF SMALL STONE OR STONES OF THE
SAME SIZE. LARGE STONES SHALL BE USED IN THE CORNER.

THE STONES SHALL BE LAID WITH THEIR LONGEST FACES HORIZONTAL IN FULL BEDS OF
MORTAR, AND THE JOINTS SHALL BE FLUSHED WITH MORTAR.

THE EXPOSED FACES OF INDIVIDUAL STONES SHALL BE PARALLEL TO THE FACES OF THE
WALLS IN WHICH THE STONES ARE SET.

THE STONES SHALL BE HANDLED SO AS NOT TO JAR OR DISPLACE THE STONES ALREADY
SET. SUITABLE EQUIPMENT SHALL BE PROVIDED FOR SETTING STONES LARGER THAN
THOSE THAT CAN BE HANDLED BY TWO MEN. THE ROLLING OR TURNING OF STONES ON THE
WALL WILL NOT BE PERMITTED. IF A STONE IS LOOSENED AFTER THE MORTAR HAS TAKEN
INITIAL SET, IT SHALL BE REMOVED, THE MORTAR CLEANED OFF, AND THE STONE RELAID
WITH FRESH MORTAR.

5. BED AND JOINTS
BEDS FOR FACE STONES MAY VARY FROM 20 mm TO 50 mm IN THICKNESS. THEY SHALL NOT
EXTEND IN AN UNBROKEN LINE THROUGH MORE THAN 5 STONES. JOINTS MAY VARY FROM 20
mm TO 50 mm IN THICKNESS. THEY SHALL NOT EXTEND IN UNBROKEN LINE THROUGH MORE
THAN TWO STONES. THEY MAY BE AT ANGLES WITH THE THE VERTICAL FROM 0° TO 45°.
FACE STONE SHALL BOND AT LEAST 150 mm LONGITUDINALLY AND 50 mm VERTICALLY AT NO
PLACE SHALL CORNERS OF FOUR STONES BE ADJACENT AT EACH OTHER.

CROSS BEDS FOR VERTICAL FACED WALL SHALL BE LEVEL, AND FOR BATTERED WALLS MAY
VARY FROM LEVEL TO NORMAL TO THE BATTER LINE OF THE FACE OF THE WALL.

6. ROADWAY AND SIDEWALK SURFACES MUST BE MADE TO CONFORM WITH THE NEW
STANDARD SECTION FOR ESTERO CHANNEL IMPROVEMENT.
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