
Republic of the Philippines
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

CENTRAL OFFICE
Manila

CJCi '7. I ~ D r"c.) {.f

(0. f1, .:vJ.:ijJ

OCT 1 4 2020
DEPARTMENT ORDER )

)

:>:ieS of ~o?u~"I), j
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. Seawall (4 sheets)

a. Seawall with Boulders Toe Protection
b. Seawall with Sheet Piles
c. Seawall using Geotubes

2. Hexapod Spurdike (1 sheet)
3. Polyvinyl Chloride (PVC) Sheet Pile (1 sheet)
4. Two (2) meter Reinforced Concrete Pipe Culvert (RCPC) (2 sheets)
5. Combination of Bored/Steel Sheet Pile for Bank protection (3 sheets)
6. Rubble Mound Breakwater (2 sheets)
7. Rubble Mound Jetty with Geotube Core (3 sheets)

II. UPDATED
1. 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

2. Details of Gates (2 sheets)
a. Flap Gate
b. Slide Gate

3. Pile hurdles (2 sheets)
4. Bio-Engineering for Slope Protection Application (3 sheets)
5. Reinforced Concrete Sheet Pile (1 sheet)
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6. Steel Sheet Pile (U-Type & Z-Type) (1 sheet)
7. EarthdikejLevee (2 sheets)
8. Drainage Culvert with Flap Gate (3 sheets)
9. 2m to 6m Gravity Waif (5 sheets)

The aforementioned plans can be downloaded from the DPWH Intranet (http:dpwhnet) under
Bureau of Design - Standard Design.-
MARK A. VILLAR
Secretary

5.1.2 LLLjECM/AMD

Department of Public Works and Highways
Office of the Secretary

1111111111111111111111111111111111111
WINOR01536



·'.'., ..}.. ,.,"'" :,'
,- , ;.

,

•

Republic bfthe philippines
DEPARTMENT OF PUBLIC WORKS AND IDGHW AYS
BUREAU OF DESIGN,W ATER PROJECTS DMSION
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STANDARD PLANS OF SEAWALL

8. SEAWALL WITH BOULDERS TOE PROTECTION
b. SEAWALL WITH SHEET PILES
c. SEAWALL WITH ,GEOTUBE

APPROVED BY: , I,

[)epIlItIT'ent of PubUc WorkJ .,cI H'Onw.v-
QtIk:oof'''''''''''''''

IIMlIlllIllllllmnnN
WIN6R01228 •

RECOMMENDING APPROVAL:

\
\
\

SUBMITTED BY:



GENERAl NOTES:

••.•••. IllIZI' •••

'"'"'.."V".

~"' __ II1dH _

OIIaeIt1ft~l!IIc!etlly

111111111111111111
WIN6R01228

ELEVATION-

.",)
1219

'"'"'.".""

U.FLTO.CLOTH
•• POL..-rER OR POf..~ -- -
b. MIQtMICMJ.Yt-EATIONCID
Co NClfIoWOJIIIacor.l'Fl8l!MCONlMIOU8FlLAIefT
It 1!fIII!l;'IIIIE0PINIfrtCJ8lZE --- ttOMICMHS(Ua)
•• '1tfItlIlNI8Suta!R~ --_ ••••• ,
fo weGtff .",.
•.lIIJl.lIJIRECl1CNM..~meKmt--"'-
tL CD PlafC:TlN tmetGlH

15.U9GTHOFIttEETPUlItWJ. CON8I8tTHE~TEOtEP1MtWlCOtRNO.

13.ARIQItfUJ( (CLM$I)PECI :
•• CLA8l1 ROCKaMUlTWBBHNOT lEII81'HN\l1,900"" Pl!RQBCUETiR SOlO

(lPEGACCllMYllY ·UJORNlPROXNAlELY ,••ll5fC1l,.ONEW1"Cll(ktI)PBt.CUlUC
OF8QLlOIMTEIllW.S.

b. CLAlt1ROCK....,.8EANO\lNl
c. PlECU OF ClMS 1 AOOlSIHNJ..WEIGH NCrt' lESSl"tlAN 1 TONtt_ ".)

12. T&NIU lJ'I"N!NBntOfnE tfVtlRMa.ICaectrmm.I ~ Nfl}II!!ROIIOIfCONTROl AND
8AIAlT~GI01EX1U......u..PRCPERlY~. ,

--

l..N.l. ~ WDmIIE aw..t.1E aASa ""'0 (124MDl)FtlRft.C. WAVEOEFt..ECf'OR/lfO SLAI
ON FLL WlUCWAv.

•• AU. AI!!N'tlftCIHQ S1&I. BARSaw.L BE OEFOMII!D INt$ 'M1H DEflOMlA1'ICIM CONI'CIAaING TO
A8TM MiS ,t,fCIoOF INnlRMIDIo\'II! tGIWII <to) WITH ••••••• "f'IILD a1RENG1H •••• m ••• {4lI.ClOOpII)

5. MIN'ClAClNG 1MI1tWL. CCIIJ) lENt .

I. ~8AA88tlALLHI\W""'" COVEAIG~nER.c. WlIWE DlJl\..lCKlANlJILAION
JlJ..WI4X!N4.Y •

1. ALLDMII'IlON8.IiLIM\T1ONB ANDDlSTANCE8AM" ••.•.••••• 1JM,.E8S dtHeRWIeI. SEafS).

2.IIEiFIMNCEDA1\IIlIIJUIU.BEM8I!CClN tIE MEAN LClIW8RLOWWA18' (MU.W.)
ILEYAlION •• tD.On.

O~RT

7.~01NCH011lBoW ItW.1BE'lM!LDEDATLEMTlHREENCAtV'U1IIIEB(l i>
THE DlMElERCR8IZE Cf'_1lUT NOTLlUTlWI,.., ALL~ G'RENC:lRCltG
INtlNo\VIII Et.EClI!ICMl.V~1IW1llEOINLEUOF1YIG1I&t'MTtlGJ--'"

LALLlMEL.IJIlQatM1.i.IIJTTWEl..MUETWEl.OUM.ESIortfERWl.~. WELDING
ELEClRODE&~~nPEHEAVLYOOl\TED'Wmta.Al8lt=ICA'nClN
No. N01OOF".~V&DIItGI8ClI21Y .

•• •••.••• IHMJ.GCMNll CMltICH.EOIllMENIItlM •• CASE; 01~·

.••• n-. •••••• IN.c:ttARGI uusr •••••• SUlMTTALOF AGQREGA'TUMI):CfJNCII!TI:8M1'!.E8
AI ~8YCUflRENTRl!CU.A11ON8.

1'. 1MI DIEe'IOR OfF ItJIENJ or DEMGIN 8W.L EINFONED ACCORDIfGlYFTIEfE ARE
~ QWIIf8. ELlVA11OHSC1# PIlIaPOIIDBEA'M\U. WHICH'MIUlD ~-"' ..•...•.

••••••

-•..-TYPICAL STD. DMWING Of
SEA WALl WI SHEET PILE

- TYPICAL SECTION
- P-'RT a£VATION

o~ICAL SECTION OF SEAW~~

•...-
NOIE:

COI'RJJRA'Q(NT'yIIf (IF ILOP£ P'RID1ECTrJNWCIRICSILENG1H OF
TC£ PRatECfIOII SWJ.IE BMED<IIITA8l.JfY IlIW.Y8IIISCOJR
••••. 'ISII,/OE~y.

•

DEPARlM~~J:!:E::ANDHIGHWAYS

BUREAU OF DESIGN
WATER PROJECTS OMSION-- - -..



NOIE:
<Ut1GUtAtlDNTYPE C6BUJIE PN:nECTION'tI!OU 'lBGIH ~
TOE FRat£CIICH 8HAL1: tIE BASED ~ ST1&I1'Y IfUlYIIS IsctUt-....-.-,: o~ICAL SECnON OF SEAWALL

fOP 01 SEAwALl

1GD••••.• PH.

o ;;.cnON DBTAILOF WAVE DEFLECT~

o DETAILOF END PROTECnON_ 1111 _

_Ill.

_"Publlc~ond Hll"-
OIIl!oaftlto_"

1111111 ••• 11111111'
WIN6R01228

SECTION DETAILoDETAILOF DRAINAGE-DITCH
IllU _

-ffmj' 1U" . - · - ::.:. -~ -~- ---RClDMSMDWN ~
, § Iil

, - --- -- -- --- ---
RC PRECAST ~

SlAB COVER DETAlLPlAN '

--
,0~AIL OF ANCHORAGE TO ARMOUR RO~

--
-- •..--•••• 1IlLD

1YP1C"'-. sm. DRAWING OF SEA WAlL
WI BOUlDER TOE PROTECTION

••..--
• SEC'I1C* DErAIl. OP WAVE DeA..ECTOR
• DETAIL Of DIWNAGI! DlTOt
• T't'IlICAL S!CTIDN
• DET~ OF ANCHORAGE! TO ARMOUR ROCK

SLA810.1Slm.I1*.W/12lrm
•• o.3lXIrtJ.O.c..101lfWAYSI

•

llE'U."COflHl.tIlI'I'lNES
DEPARTMENT Of PUBUC WORl<S AND HIGHWAYS

BUREAU OF DESIGN
WATERPRO.EC1S DMSlON



')

_ •. tHIIt •••

--"' .

"""""""'" 01 PublcWcrka •• d H~~
OlIIaoollllo_1y

11111111111.1111111
W1N6R01228

ELEVATION.-

--

~
•....". .....
'"

,C)"
~ \e)121'

•.......
""

•........
VAA.

12rnm g
121'

•......"•••
I I I 1 l' I I I I
I I I I I I I I I
I

...,...-I I I I I I I I I
! I I ! ! ! ! i !

-~-

--
lYPlCAL STD. DRAWING Of'
seA WAlL WI SHEEr PILE
AND HYDRAUUC GEOTEXT1LE
lUBE F1UER

- TYPICAL SECTION
- PART ELEVATION

oTYPICAL SECTION OF SEAWALL
•• III _

IltIlT __

NOTE:
CCHlQURAnotn'tPl! OFaCFEPNnEC11ONWCRCI&LEN8THCE
TOE~8W.L. 8MBJ lJtST8.ITY MM.'t'IISISXlJR__ BPliClM5LY.

•

DePART_7P1J~·=~HIGHWAYS

BUREAU OF DESIGN
WATER PRO.ECTS DMSION-- --



" ,...

1._1MIt •.• "t.'
eu..o.c..ICJIIfM1W6

RCI'IlECAII' •••• CXN!R

_8 X,.• NiICltOR••••••••••••. a;pntlFa8lII
8WB ••• o.c.lOEtlIILIADl'OHlWIMlID"
aJMC.IPCll't'(IOEEDBI(JIlIIMf""

.••....-oTYPICAl SECTION OF SEAWALL... -

MU.W.lO;OOm.

o DETAIL OF ANCHORAGE TO ARMOliJR ROCK.... -

Kl' III. __ •••

-o:::~v;:.::~
1111111111111111111
. 'vVIN6R01228

SECTION DETAILoDETAIL OF DRAINAGE DITCH-- .-

-~§ --- -- .- ------

•• i,~ •

PlAN ~

..•••.••••• _o.c..
4-_'UI«iIII\IlIMLillW

N011:
(1QNF_1YI'ErJF ••••• PROIECl1IlII_.~lIIrJF
10E I'IlO1ICl1oNSIWl.IE.....,OIllll'MInY _VIIl'''''''-~Y.

-·-18""•...•..-
RC PRECAST§

SlAB COVER DETAil

_III---
•••••••••

TYPICAl STO. DRAWING OF SEA WAlL
WI BOULDER TOE PROTECTION ~
AND HYIlRAUlJC GeOTEXTILE lUB!
FILlER

o SECTION DETAIL OF WAVE DEFLECTOR... -



JIll...•

lEI' IlL •••.••

.......
10K. - 11.

J/(/

.II,

J/(/

(~YSOMEmIC VIEW (SPECIAl. TYPE)
1 mu '1.

••
•••
•••DIG

III

•••

GENERAL N01£S:
') _, SPIll __ 'lI" SHI1U.IE 1GOol1O5JI!lol.

2)- _aer_SIIIIWlIEIIPlUIIlHllllS 2 PCS.
tE\IIl1IItE_CII_PUJ.

3l_---OM--

.)':L-:'":":,:~..=.~\::lIIl_IE_Il __ SUCJll6aer.EJC.

5lCXllll:llllEClASS'lI':
CiQl!i:llElESHI1U.IEClASS'1I" SIlEtE
••• IIIlSllM' IF 111-1_

5) __ tE 11£ SPIIlIllC[SHI1U.IE PBIPEIIlIlWR1ll11£ __

1)11£_tEHIlGIPODSHI1U.IE_PUIl •• 1'll'£.

.) IIllIlI!lI.IIEIlSIIYIF HIlGIPODIS&., ""_ OM llI'£ lIlY.

IS

•
••

",B.OJ).

..,..-

CD HOOK DETAIL

I ® DET~LEl
~ 1:10

t.111

....
TOtAL • 1068

••

12

•
,101

•••

®~AIl;~ l"\
••••.1- ••• i ••••••• ., Y --

IfVk-' . ~

lre;..,- (\ ~ ~
~ .N'V1I tHEF,WA1!IlPAD.B:rlIlt{.,8.0a T

"

•••
•••

CD GENERAL LAYOUT PLAN OF HEXAPOD

REJNFORCEIIOO IINl OF HElW'OD UNIT PIECE (NORIIH. TYPE) REIHFORCEIolENfIINl OF HEXN'OO UNIT PIECE (SPEaN. TYPE)

llI'£ u:" ,.0._:~~IMll1rA.:- llI'£ ~ IlO. -: -~IIMl---:-"
II

••

n&1 ~ ~I

•• ~ II ,/~~~-Ii I

I 1n1~ f1lIID I
~ 11

1
1

,.,-

~l
A T \ I iJ

T • --'--
, ! ®= VIEw (SPECIAl. "":'l

_-l~ .- I -11 I
1--'-- - 1; II

••

® DETAIL C
w:M.E 1:1G

T'lPICAL STANDARD DRAWING
OF HEXAPOD SPURDIKE

-- .....

I ~
- ~- i..•..----

I
~

-

I : I
~

CD ~TVI~

~,.
I - ~ I

~~l

CD HEXAPOD SPUR DIKE DETAILS

•

I REPUWC OF THEPHlUPf'lNES IIGI' COIC11ICI'II
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

BUREAU OF DESIGN : ::=r~~RDI" DETAILS

WATER PROJECTS DMSION - REINFORCEMENT DETAIL

~I
~. _I

~;
_J!!.-I

I

I
~I I I ~I I I

-. '1m It ,,..

!-~I I I ;\1 T I

- I

~ I
- 1 -



REPUBLIC OF THE PHILIPPINES
. DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

BUREAU OF DESIGN, WATER PROJECTS DIVISION
BONIFACIO DRIVE, PORT AREA, MANILA

STANDARD POLYVINYL
CHLORIDE (PVC) SHEET PILE

FOR REVETMENTS
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PVC SHEET PILE

10 mm ~ BARS SPACED AT 300mm
BOTHWA YS
12 mm ~ STIRRUPS TO PASS THRU
HANOUNG HOlES OF PILES
(ONE SnRRUP PER PILE)
12 mm ~ LONGITUDINAL BARS
SPAC£O AS SHOWN
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GENERAL NOTES:

1, USE OF POLYVINYL CHlO~tOE (PVC) SHEET PilES SHALL 8: BA6EO ON AN eST/f'..1ATEO COST COMPARISON VVlTH OTHER TYPES OF
SHEET PILES. E,O. CONCRETE AND STEEL. FOR POTENTIAL COST SAVINGS AND SHALL MEET Al..L THe PERFORMANce
REOUIREMENTS FOR THE speCIFIC APPI.ICATION, INCl.UDING STRENGTH. STIFFNess, INSTALLATION, tNTeFtl.OCK INTEGRITY,
DURABILITY AND LONGEVITY. SUCH PILE SHALL NOT tsE USED WHEN LARGE IMPACTS DURING THE DESIGN liFE ARE POSSIBLE, I.E

LAROE OEeRIS AND veSsEL

2. THE pvc SHEET PilES AND OTHER APPURTENANT MATEHlALS SHAll CONFORM TO THE REQUIREMENTS AND speCIFICATIONS
PRESCRIBEO 1N DEPARtMENT ORDER <.44, SERIES OF 2016 RE; DPWH STANDARD SPECIFICATION FOR ITEM S23· POLYVINYL

CHLORIDE (PVC) SHEET PILES

THE' LENGTH AND SECTION MOOVU;S OF THE pvc SHEET PiLE SH/&.LL BE BAseo ON THE RESULTS OF THE GEOTECHNICAL
INVESTIGATION AND STA81L1rt' ANAL •••.SIS .
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•. HiE FREE HE.IGHT OF THE PVC SHE:ET PILE SHALL NOT EXCEED TVIiO (2) METERS TO LIMIT POTENTIAL DEFLECTION

~ THE CONTRACTOR SHALl. FURNISH AND DRIVE TeST PILES OF THE REQUIRED DIMENSIONS AT THE LOCATIONS DE.S1GNATED BY THE
E;NGINEER, FOR EACH SHIPMENT THE CONTRACTOR SHALL SUBMIT MiLL CERtiFICATes PROVIDED BY Tl-{E PVC SHEET PILE
MANUFACTURER PRIOR TO INSTALLING

6 AlL PVC SHEET PILES SHALL BE DRIVEN AS SHOWN ON THE PLANS OR AS D!RECTED 9y' THE ENC.:NEER. E'XCAVATIONS FOR THE
FOUNDATION ON WHICH THE PVC SHEE.T PILES ARE TO BE DRIVEN SHALL BE COMPLETED BEFORE THE PILE ORlvING. UNLESS
OTHERV'IISE SPECIFIEO OR APPROVED BY THE ENGINeER,

7. SPLICING OF' PVC SHEET F'ILES SHALL NOT 13EALLOWED

STANDARD POLYVINVL
CHLORiDE IP'IC) SHEET PilE

FOR REVETMENTS
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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 TWO (2) METER
REINFORCED CONCRETE PIPE

CULVERT
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STANDARD STRENGTH REINFORCED CONCRETE PIPE CULVERT (CLASS II)
SfZ~ 0,

?IPE: CONCRETE 281 kg/em' (4,000 Iblin')
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BOO

10mm THK. STEEL CASING

CL OF SSP
CL OF BORED PILE

SORED PiLE
\--SEE SPOT DETAIL

PLAN

fULLY WELD

--A,·~,·,A=~u
\ )~ }hh -J-- ~l

_ //V' II \f ---7--- 10mm THK STEEL CONNECTOR
--'/.( . '"', V \ I (FULL WELD TO SORED PILE

_ --.Lj' "- -~., -l.- ST!:EL CA~NG &: STEEL SHEET
! I' PILE)

, AliGNEO ALONG lHE
.. -f GROOvE' ,------ -----

ELEVATION

8-lVPICAL BORED PILE ro SSPf.9.!il'l,g;_I!9.~~

-,- f
.c I
tJ

GENERAL NOT!:S:

I. All WORl( SHALL. B£ CONE IN ACOOWA/'fCE 'tilTH AU
PRO~~S ~ ITtJA 1716-P1UNG AND 11(1.1 1111-st'EET
PilES O~ OP\IM STAAOAAO SPEc1FlCATlONS.

2. BEFORE/.)('( WORK8£GNS IN E~IRONt.lOOAI..LY S£MilM
MEAS. TEllPOAARY EROSION CO"lTROL MEASURES ANO PROPER
UA.HN::EI4ENT PlW:TICES SHALL BE iN PtACE.

1 All T'Et.<PORAA'( FENCING FOR PROTECTEO ARfAS SHN..L B(
iHSTALl.EO PRIOR TC CO/r,lUENCEUENTor WRit

4. lOW ~OUNO OfSTUR8lNG EQUIPMENT ShAll SE UTitZO IN
EIMRONMENT;UY SDISI1l'VE .AREAS AS .APPROvED BY Ttt: CM .••
E~Wi-'N-CtW«iE.

~ STEEL SI1EEJ PLES SHALl IotEET n1E REQUIREt.lENiS OF'
MSHTO W 202 (1151\1 A328). OR AASHfO M21l TH JOINTS
Sw.Ll BE PRACTiC'.AUY WATER-TlGKT WHEN nit PUS ARt IN
Pl>CE.

6. SHtFJ PILES SrWl. e£ ~ TO £l.rw.~ SHOWNIN
ftiE PLAN OR AS DIRECTED 8Y ENGtN((R-1N~CH4i'.C('

7. T!-lE REOUl'tf"'ENTS ~'ERNING fl;(: INSfALlATlON OF SHEET
PILING SHAL:. C~~l.l (N GEhERAi.. TO THOSE COYERHI~C
StAA:lt>lGPilES ~ SET fORTtf UNO£R ITEM 4<iO- PIUNG Of' oPWH
5TANO"QO SPECf'lCAnQN.

8. THE lENGTt1 A~O SECTlCN wOOl!LUS Of STttl. SI1E.£T PIl£
SH.&U aE 8"sro l7'l THE RESUlT C% TrfE GtOTECHNtCAl
IN',/(STlGAnON ANO STABIUTY .t.NAI.VS(S.

v____ w _

W = WIDTH, h = HEIGHT, t = THICKNESS

(-'\ STEEL SHEET PILE DETAIL
~.J'" to -

\
NOTE:

1. 1liE STtEL CON~LCTOR TO BE 'fiElDED AlONGSlOC cr THE
S1tEL CASlNC or 11<£ BOREll P1lE SIWJ. "A>l: A L!NC1I<
EQUAl. TO 1I<E LENC1I< or !HE ADJACENT ST!l:L 9«(T Pli.

2. "-' SURfACES 10 6E WELOEOSHOUlC BE tREE Of PNNT,
stAG, lOOst SCALE, RUST AN{) OTl-lER FOROCN ~TOf.Al.S.

l. CROlM WWl S'<AU. EXTENDTHE ,JU, LE:;C1l< DlAAIlJtR OF
'!HE BOR:EO Pll.E CASINC OESlCN CRfT'ERlk

WEl.D<NC(SllAW P'OCESS)
CN'l(;rrY Of wElOiNC • 0.7071 • O.JF\J
All.OWAa£ $l<EARINGSTRESS • 0.3Of\I
WtlO srm. ELECTRODE:. LOW 1fl'00000N AWS/~UE: 5.1: DOH5
ltNSLS: ST.i;l(NG'rH • 595 uPA
'llWlU+G STRDlCTt1 • 450 Iol?A
ru • ~3 OPA

4. THE CENTERUNEOF SSP s.1.IAU.HAl,{ PARAU£L OISTANC(
FRQI,l 1I<E CEN1tRUNE Of 1I<E BOREQ ~LE Of AT lEAST
"AU' THE "EICHT Of THE SSP ilUT NOT CfltATER :l<" ~or THE Dh\L1EttR OF' tlIE ~C PIlE,

STANDARD COMBINATION 0, ,
'SOREDiSTEEL SHEET PILE ,OR BANK
I PROTECTION I

TYPICAl SORED P!LE TO SSP
CONNECTION OETAIL.

SHEET PllE OET6.1l
~ND GE~ERAL NOTES

~!l:EPAA£:l5\'
DE~. l,lAJ!a=:lWlt

i c••••••~':.!PA'TU
~'" i ~~~~,~'~,t R'<:~l~:-'~
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STANDARD RUBBLE
MOUND BREAKWATER



GENERAL NOTES

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

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

NO. MINIMUM ROCK WEIGHT LAYER THICKNESS

1 W. ARMOR LAYER .,
2 Wo/l0 FIRST UNDER LAYER h

3 Wo/200 SECOND UNDER LAYER ••
4 W, 14000 CORE

I. DESIGN CRITERIA AND SPECIFICATIONS
1. DPV-JH DESIGN GUIDELINES, CRITERIA AND STANDARDS 2015· VOLUME II AND III

2. UNITED STATES ARMY CORPS OF ENGINEERS (USACE) COASTAL ENGINEERING MANUAL, 2011

3. PHILIPPINE PORTS AUTHORITY MANUAL, 2009

II.DESIGN CONDITIONS
1. BEDDING LAYER THICKNESS (loJ CONSIDERATIONS: (USE IM-iICHEVER IS GREATER)

•. FOR WAVE ATTACK STABILITY

• 2· 3 TIMES THE DIAMETER OF LARGE STONES OF THE EXISTING SEABED

• l00mm FOR COARSE SAND

• 200mm FOR GRAVEL

b. FOR FOUNDATION STABILITY

• 600mm (MINIMUM THICKNESS)

2. BEDDING LAYER SHOULD EXTEND 1500mm HORIZONTALLY BEYOND THE TOE COVER.

3. ARMOR AND UNDER LAYER MATERIALS ARE QUARRY STONES.

4. WAVE HEIGHT, H, SHALL BE DETERMINED BASED ON THE CALCULATIONS. FOR THIS STANDARD
PLAN, H IS EQUAL TO THE SIGNIFICANT WAVE HEIGHT, H..,

5. THE TOE BERM WIDTH (1\) SHOULD BE THE MAXIMUM OF 2H OR 0.4h (USE LOWER WATER LEVEL)
AND AT LEAST 3 STONES WIDE.

m. LEGEND

B • CREST WIDTH

R = RUN-UP HEIGHT

= DESIGN HIGH WATER HEIGHT

tal • BEDDING LAYER THICKNESS

= TOE BERM HEIGHT

DEPTH OF WATER FROM TOP OF TOE BERM
TO STILL WATER LEVEL

Bt = TOE BERM WIDTH

a INCLINATION ANGLE OF BREAKWATER

tn = LAYER THICKNESS

W. = STONE WEIGHT

H = WAVE HEIGHT

W = WIDTH

SEABED

U
1500mm

SIDE

BEDDING

n,,,,,n.., ••••••

w

O~~:PICAL SECTle5~

GENERAL NOTES AND
TYPICAL SECTION

SHEET CONTENTS

SEA SIDE

.0.s::

DESIGN HIGH WATER-- -- - - - -- - -- ~ - -- - -- - - - --- - -- --

STILL WATER LEVEL----- ------~-------

a:

SHEET TITLE:

•

REPUBUCOFTHfPHlUPPINES

,
~ DEPARTMENTOFPUBUCWJRlCSANOHIGHWAYS

( ) BUREAU OF DESIGN STANDARD RUBBLE
WATERPROJECTSDMSION MOUND BREAKWATER

-- 1tONlFN::1O CAlVE. PORT A.R6A.1MNl.A
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a
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VARIES

PLAN
SCAlE: 1:300 mls.

c:

.c

1.5m

PROFILE
SCALE: 1:95 mts.

•

REPUBUC OF THE PHIUPfINES

OEPAsuER'EAu'oFDES'GNAYS
WATER PROJECTS DMSDN

BONIFACIO DRIVE, PORT AAEA. MANILA

SHEET TTTlE;

STANDARD RUBBLE
MOUND BREAKWATER

SHEET CONTENTS

PLAN AND PROFILE

SUBMITTED
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GENERAL NOTES

5. GEOTEXTTILES

GEOTEXTILES SHALL BE WOVEN ANDI 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 AS SPECIFIED IN THE SECTION DRAWINGS.

4. BEDDING I 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) < 5 085
(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:

I. DESIGN CRITERIA AND SPECIFICATIONS
1. DPWH DESIGN GUIDELINES. CRITERIA AND STANDARDS 2015 - VOLUMES II AND III

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 1.5m BEYOND THE TOE OF THE COVER STONE.

III. MATERIAL AND CONSTRUCTION REQUIRE ME TS
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 II ROCKS WITH A MINIMUM OF 500KG PER PIECE OR AS SPECIFIED IN
THE SCHEDULE. TOE PROTECTION OR SUBMERGED ROCKS SHALL BE CLASS I 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.

ABRASION TEST
TOUGHNESS TEST
HARDNESS TEST
APPARENT SPECIFIC GRAVITY AND ABSORPTION TEST

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

2.CORE MATERIAL

THE CORE MATERIAL (CLASS II ANDIOR CLASS III 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.

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,

i SHEET TlilE.
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DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
BUREAU OF DESIGN,WATER PROJECTS DMSION
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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
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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

LEO L. UN
CliIEF, WATER PROJECTS D1V.,B.D.D.
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RECTANGULAR FLAP GATE
WD~I!T'ITlJ DIMENSION (rrmJ },,~L

HSOKfI~ A B B II"mI
300 X300 450 225 281.25 456.25
450Xeo 626 312.5 393.75 6Ui

eoo 375 481.25 781.25
7!50X450 925 312.5 393.75 825
750 X 75) 1012.5 0468,76 S43.7!5 1006.25
900 X eoo 1100 -400 626 781.25
SOOX900 1100 550 887.6 113'1.25
1050X7SO 1300 481.25 581.26 .·956.25
1050X1050 1300 625 aao 1331.25
1200X800 1400 400 475 731.25
1200X£W 1400 550 681.25 1182.5
1200 X 1200 1450 ne 943.75 4543.75
1350x 900 1575 562.5 687.5 1187.5
1350X1350 1600 876 993.75 1S'OO
1500 X 7SJ 1700 475 eo6.2S 993.715
1600X900 1750 575 725 1200
1500X 1200 1750 725 943.75 1543.75
1500X1500 1750 875 1143.751875
1650X1050 1900 660 818.75
1650X 1e60 1900 950 1300
1800X 1200 2050 nl5 943.75
1900X 1500 2050 876 1143.75
1800X 1800 2050 1025 1388.75 2262.5
2100X15lX1 2350 875 1150 1893.75
2100X2100 2350 1175 1556.25 2600
2400 X 150:) 1 1
2.400X2100 2700 17M 1582.5 2BOO
2.400 X 2400 2700 1725 2925
2700 X 2700 300C 500 900
3000X3000 3300 1.l;()O 2025 37'5

CIRCULAR FLAP GATE lTYPE n
~G DIMENSION (J'\'VT\) I'~L

lrrwn) A B B (mml
300 475 237.5 256.25 0418.75
350 526 262.5 312.5 0493.75
3 556.25 281.25 312.5 607.75
400 587.5 293.75 325 53126
450 618.75 312.5 293.75 825
500 687.5 3043.75 0406.26 lS56.25
525 700 350 .'2.5 8&4,5
600 BOO 400 481.25 781.25
875 850 425 531,25 887.5
7SJ 968.75 481.5 581.25 962.5
~ 515 881.5 1125
1050 650 812.5 1325
1200 7.43.75 943.75 1543.15
1350 331.25 993.15 1681.25

~5 ~ r:t25l1900
1950 23375 118875
2100 2500 1250
22SO 2650 1$37.5
20400 28!SO 1175

CIRCULAR FLAP GATE (TYPE II)
~rmIl ABC D

750 1&40 920 920 no
1000 2160 10470 1080 eoo
1500 2800 10490 1400 1180
2000 3360 1680 1880 7W
300D 4060 2Oro 2030 1000

NOTES:
1. HYDRO FLAP GATES ARE MADE OF CAST IRON OR DUCTLE IRON.

A SMAlL DIFFERENTIAL PRESSURE ATnie: BACK OF THE GATE CAUSES
IT TO OPEN AUTOMAl1CAU Y TO Iill.ON DISCHARGE THROUGH LEVEES,
SEWER LINES OR DRAINAGE CONDUITS. i\ttEN WATER ON THE FACE SIDE
OF THE GATE RISES ABOVE WATER ON THE BACK SIDE, lHE GATE ClOSES
AUTOMATICAllY TO PREVENT THE BACK FLOW.

A) SEAT (FRAMES)
A SEAT FRAME lS A ONE PieCE CASTING .THE SEAnNG FACE IS
CAST AND MACHINED AT AH ANGLE OFF VERTICA.l so THAT THE

HINGED COVER HAS A HORIZONTAL FORCE COMPONENT TO
CQMPlETEL Y SEAT THE GATE BY GRAVITY.
CORROSION RESISTANT SEATING FACES ARE PNEUMATlCAllY
IMPACTED INTO DOVETAIL GROCN'ES FOR HEAVY GATES.w-tEN
RUBBER SEATS ARE SPEClflEDTHE GtNDROP CROSS.sECTlON •
RUB8ER SEAl IS lOCKED INTO A DEEP OOVETAL GROOVE ON $EAT.

S) FLAPS (COVER)
FLAPS ARE IRON CASTINGS OF REINFORCED FLAT PLATE DESIGN.
REINFORCING RIBS BOni HORIZONTALANDVERTlCAlARE CAST
INTEGRAlLY ALONG Vt'Int BOSSES FOR THE HINGE. ~

C) DOUSLE-HINGE AC110N
FOR PROPER SEATING OF A FlAP GATE ,DOUBlE ACTlON IS
NECESSARY .THE MAIN HINGE ACtION ON ANY FLAP GATE 1$ ABOtrT
ITS UPPER PIVOT POINTS. H FLEXlBlUty'lS REOUIRED AT THE
BonOM PIVOT POINTS TO Al SEATING OF THE RAP AGAINST lHE
SEAT. . _

2.TO MAKE THE GATE MOHA SELF C NINO IT SIiOlIW BE MOUNTED 3Oc:m
ro-.AIlOVE r~ ONT~THEGATe.

RtCOIlWDlD!NO _ ••.• / _ ~ J-1:'" ./'7 ",.,.~'WlY1' A.)/.. m NO. SHaT NO.

/-, 'biVr"/7' /. L ./fJI/ @ EB~B.~~r ~IS Rtl6Eu~A;I~~ .::,. ~
l:IIRECT(mN ~ut«)ER8ECflETAR't SfCAETARV

7

r---
~~~OEOAOJUSTINQ
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FABRICATED SLIDE GATE (NOT
SELF-CONTAINED)
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FABRICATED HEAVY DUTY
STAINLESS STEEL SLIDE GATE
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Republic of the Philippines .

DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS
BUREAU OF DESIGN,WATER PROJECTS DMSION

Bonifacio Drive, Port Area, Manila

STANDARD DETAILS OF PILE HURDLES

RECOMMENDING APPROVAL: APPROVED BY:

_ ••"' ••,w•••••••••H,,_
CfIIoe of thesectary

m 1IIIIIIIIIallllilO
WIN6R01231



o SECTION A-A

o SECTION s-Il

o FRONT ElEVATION

SHIET NO.

NOTES
t.AU.PI.£IllWLeeAT1.EMT2Il'.II-.1N0lAAEml.
z. otlJ,.Il0UI-.w.a.1E tn" •• OWET£ANlHMUfSAH;lWASHIRS.
"UtIG1H.L~tUO.U8WU ItNtEIEFlOI taTO ,SPeRC£Nft#1HIWDlttaf'JHIllMl'l

QltOWtlnUNQfTO£lafD tCllIol.
4. TCflClIlHl.ES.wJ.Bf."TI.lA$TU.I«NE.1M.rf(JIWl(JtCA:ONR'l'

•• TIlt ••••••
lIlCllONMCUIJJ3FC;M:flIB..llItErPI.Etul:lLElttW.1IlEIA5EDONTHE IlE$lJ,.T r:E"1l£fIION

IrNLYBlINC)CAI.Ctl»Dlti.

o SECTIONC - CoTIMBER PILE HURDLES..... ~..
STANDARD PILE HURDLES

SH'" mu.

-DETAIL OF TIMBER PILE HURDLES
•

RfPU8UC OF THE PHIUf'PlNES
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

BUREAU OF DESIGN
WATER PROJECTS DlVtSl()l
1lOItFH:lClDRM.PC«rMfA,1IUHIA
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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
r".

a. COCONET, INTERLOCKING BLOCKS WITH VETIVER GRASS

b. COCONET WITH VETIVER GRASS

c. COCONET, COCO LOGS I FASCINE WITH VETIVER GRASS

RECOt.lIolENDING APPROVAL: APPROVED BY:

_cl""bl~_ond_
otrIc:8oftheSe::reblry

1111111111111111111111.
WIN6R01232



BIO- ENGINEERING FOR RIVER BANK SLOPE PROTECTION APPLICATION
(COCONET, INTERLOCKING BLOCKS WITH VETIVER GRASS)

VETIVER GRASS

VETIVER GRASS

DESIGN FLOOD LEVEL (DEL) I
___.__. . . .. ....sz.JM~!M~_'!gx.l'~B!~tlG!'.Q.E!,QQ~~~_l'!F;f\..L . . . -------

VETIVER GRASS

REINFORCED CONCRETE ANCHOR
0.14 M. -12l, 1.0 M. LENGTH

NYLON ROPE, 0.Q1 M.

6)TYPICAL CROSS SECTION
SCALE: NOT TO SCALE

GENERAL NOTES:

DepIlrtrent d Public Works p HlgtMwP
~ ci the SecnM'l'

1IIIIIUHIIWnURIIDlilA
.W1N6R01232

_ .•• ,.• d.
RECOMWEND! NG APPROV.A1.:

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 1.0 M -4.0 M. APART.
3. INTERLOCKING BLOCKS CAN BE USED WITH NON-WOVEN GEOTEXTILE TO

PROTECT AGAINST SOIL EROSION.
4. 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.

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

6. BACKFILL SHALL BE IN ACCORDANCE WITH THE APPROVED PLAN AND SHALL
CONFORM TO THE REQUIREMENTS OF EMBANKMENT.'

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 .
SUBMERGED UNDER NORMAL WATER LEVEL.

9. INTERLOCKING BLOCKS ARE USUALLY USED IN STREAM BANKS WITH VELOCITIES
WHICH MAY EXCEED 3.0 MlSEC.

10. HEAD SIZE BOULDERS ARE PLACED AT THE TOI= nl= TI-ll= 11\IT1=1l1~l(iNr:: RI n~l(!,:

D"TE: SIGNATURE

G)~AIL ~S:

PREPAREO BY:

DEStOtt CA~<tOOQJE

0fIAWIt ~~

CHECI<m twrrJtI~W.LACRlZ,Jt .

REINFORCED CONCRETE
ANCHOR

WATER GRASS

VE1TVER GRASS

INTERLOCKING
8LOCKS

NON-WOVEN GEOTEXTILE

HEADSIZE BO\.IlDERS

8AMBOO PEGS
0.03 M. ' 0.04 M. WIDTH,
0.26 M. - 0.30 M. LENGTH
3.0 PCSISQ.II.

81c)' ENGINEERING FOR RIVER IlA/'I<
Sl.OPE PROTECTlON APPlICATION

(COODNET. INTERlOCKING BLOCKS
Willi vrnVER GRASS)

SHE£T TITLE:

~ CROSS 8ecT1ON
REJNFORCEO CONCREm ANCHOR

DITAIL A, DETAIL B
GENI!RAL NOTES

SHEET CONTENTS:

REINFORCEMENT BAR.
DIAMETER. 0-16 MM

CONCRETE ANCHOR
DIAMETER. 0 ' 0.14 M.
LENGH1"-1.0 M.

INTERLOCKING BL.OCKS
HElGHT =r O.34M.
WIDTH • 0.30111.
THICKNESS' 0.114 II.
WEIGHT - 221<GS.

NON-WOVEN
GEOTEXTllE

NYLON ROPE,
0,10MII

G)~:'E~FORCED CONCRETE ANCHO:s:

8 REPUBU: OF THE PHIUPf'INES
DEPARTMENT OF PUBUC WORKS AND HIGHWA YS

BUREAU OF DESIGN

I WATERPROJECTSDIVISION
. !lOtIF1aO OfIYE.POfrrIRAIriWll.A



..
BIO- ENGINEERING FOR RIVER BANK SLOPE PROTECTION APPLICATION

(COCONET WITH VETIVER GRASS)

EXISTING PAVEMENT I SIDEWALK

DESIGN FLOOD LEVEL (DFL) /
I

NORMAL WATER LEVEL BASE STRUCTURESSUCHAS; GABION, STONE
MASONRY, CONCRETERETAININGWALL, SHEET
PILES, ETC.

VAA LE

VEllVER GRASS
HEDGEROW, ROW
DISTANCE AT
1.0 METER

a.3OM

..,OM

TYPICAL CROSS SECTION
ELEVA liON
SCALE: NTS:

SCALE: NOT TO SCALE

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. TOO.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 DFUMEFL.

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 EMBANKMENTIFILL SECTION MAXIMUM HEIGHT IS 3.0 METERS WITH A SLOPE OF LESS
THAN OR EQUAL TO 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.

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. OoP-J:,.P\J:~:::"~HIg-
II MUIIHII~IIIIIBllllml

WIN6R01232,/ '

RtCOYMENDINGAPPROVAL: APPROVEDBY SET NO. SHEET NO.CATE.:

VETIVER GRASS HEDGEROW

NOTE:

VETIVER GRASS PLANTING DlSTAACE
@ 0.30 METER PLANTlNG INTERVAl.
AN) 0.30 METER ROW DISTANCE LP TO
1HE DESIGN FLOOD LEVEL (DFL) I
MAXIMUM EXPERIENCED FLOOD LEVEL
(MEFL)

PREPARED BY;

BIO- ENGINEERING FOR RIVER BANK
SLOPE PROTECTION APPLICATION

(COCONET WITH VETIVER GRASS)

511£[T TlTL.E:

COCONET 700

BAMBOO PEGS
0.03 M. - 0.04 M. 'MOTH,
0.25 M. - 0.30 M. LENGTH
3.0 PeS/SO.M.

VETI\>ER GRASS I-EDGEROW

SHttT CONTENTS:

~ SECT10N OETAIL Of WAVE DEfLECTOR
• DETAIL OF DRAINAGE DITCH
• TYPICAL secnON
_ DETAIL Of ANCHORAGE TO ARMOUR ROCK

DETAIL A
SCALE: NTS:

8 REPUBLIC OF THE PHIUPPINES
DEPARTMENT OF PUBLIC WORKS AND HIGHWA'IS

BUREAU OF DESIGN
W~TERPROJECTS DMSION



• I ~. 810- ENGINEERING FOR RIVER BANK SLOPE PROTECTION APPLICATION
(COCONET, COCOLOGS I FASCINE WITH VETIVER GRASS)

VM

BASE STRUCTURES SUCH AS; GABION, STONE
MASONRY. CONCRETE RETAINING WAll, SHEET
PilES, ETC.

VETlVER GRASS
HEDGEROW, ROW
DISTANCE AT
1.0 METER

NORMAL WATER LEVEL

TYPICAL CROSS SECTION
SCALE: NOT TO SCALE

ELEVA liON
SCALE: NTS:

GENERAL NOTES:

STEEPNESS COCONET COCOLOG VERTICAL DIBTANCE HORIZONTAL
OF SLOPE OF COCOLDGS TYPE OF SLOPE VEGETATION INTERVAl.

3: 1 400 100 8.0 METERS EMBANKMENT VETlVER GRASS 0.1SM •. OM
2: 1 4DO '00 8.0 METERS CUT GRASS COVER DEPENDS OF DESIRED DENSITY
1.5: 1 4DO 200 8.0 METERS
1:1 700 200 8.0 METERS
o.e: 1 900 200 •. 0 METERS

1. All DIMENSIONS ME IN METERS UNLESS OTHERWISE SPECIFIED.
2. VEnVER GRASS HEOGEROWSHALl BE PlANTED ON THE SI..OPESAT 0.10 M. TO 0.1~ M. PLANT INTERVAL ANDnE ROW DlSTANCE SHALl. BE

0.30 M. APART UP TO THE DFuMEFL AND 1.0 M. - •. 0 M. APAAT ON SLOPESABOVE THE DFUMEFL
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•
•. FOR CUT SECTION MAXIMUM HEIGHT IS 7.0 METERS, SLOPE IS 1:1.
e. FOR EMBANKMENTIFILL SECTION MAXIMUM HEIGHT IS 3.0 METERS, SLOPE IS 1.e:l.
e. COCONET SHALL BE LAID LOOSELY, NOT STRETCHED ON THE GROUNO. DIRECT CONTACT'MTH THE SOlL SHAlL BE MAINTAINED AT All

TIMES..
7. BACKFILL SHALL BE IN ACCORDANCE WITH THE APPROVED PLAN AND SHALL CONFORM TO THE REQUIREMENTSOF 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. COCOLOGSIFASCINES SHALL BE INSTALLED IF THERE IS NO EXISTING VERTiCAL AND HORIZONTAL DRAIN. COCOLOGSIFASClNES SHALL BE

INSTALLED AT THE SlOPE AT EVERY 8.0 •••.SPACING PLANTED'MTHVEnVER GRASS.
10. LNE STAKES SHALL BE USED TO ANCHOR THE COCOLOGSIFASCINE TO THE GRDlJN)AND ADO TO THE STABILITY OF THE SLOFE.IT SHALl.

BE PlACED ON BOTH UPHIL1.AND ~ILL SIDES OF THE LOGS AND MUST BE SPACED AT 1.0 METERAPART Oep-'''' PublicWe'"ond HIg-
11. NYLON ROPES ARE USED TO TIE THE LOGS TO THE LIVE STAKES TO ADO STABILITY•• OfI1oe"''''_
12 USE BASE STRUCTURES SUCH AS; GASION. STONE MASONlY. CONCRETERETAINING WALL, ETC. 1111 DID 1111111111111111111

WIN6R01232

CATEI

VETiVER GRASS HEOGEROW

NOTE:

VETIVER GRASS PLANTING DISTANCE
00.30 METER PLANTING INTERVAL
AND 0.30 •••ETERROWDISTANCEUP TO
THE DESIGN FLOOD LEVEL (OFL) I
MAXIMUM EXPERIENCED FLOOD LEVEL
(MEFL)

PRtPAfW) BY:

DETAIL B
SCAlE: NTS:

SIG- ENGINEERING FOR RIVER BANK
SLOPE PROTECTION APPUCAnoN

(COCONET. COCOLOGS I FASCINE WIDi
VETlVER GRASS)

sttEET Tm.£:SHEET COfUENfS:

· SECTlON DETAIL Of WAVE OEFlfCTOR
• DETAIl Of OAAINAGEOITCH
• rmCAI. SEmON
• DETA1L OF ANCHORAGE TO ARMOUR ROCK

VEllVER GRASS HEDGEROW

NYlON ROPE, 0.010 M."
LIVE STAKE
o.oe M. " • 0.1~ M. " DIAMETER.
0.60 M.• 1.00 M. LENGTH
COCO LOG

COCONET 700
BAMBOO PEGS
0.03 M.• 0.04 M. WIDTH,
0.25 M.• 0.30 M. LENGTH
3.0 PCSISQ.M.

G):'~AIL~:

•

REPUBLC OFTHE PHILf'pINES
DEPARTMENT OF PUBUC WORKS AND HIGHWA YS

BUREAU OF DESIGN
WATERPROJECTSDIVISION
BONIfACIO ORI\IE. f'()ff," MfA MalA



GENERAL NOTES:

1. Clio•• ' 'A,' (FOR PILE CAPl AIfO CLASS 'C. (FOR REINFORCED CONCRETe: I'ti..()
CONCRETE SHAU. H.\VE MINIMUM 8TR£NGT~S OF:IO.70 MPa.

2. Al.lA.INF~G6A.RS8tW.l.COHFORMTOA5TMM1:uAS1~.USEf.-l""",",
QMO£40,Iy- 27eM~ FORBAASWIlli ORLESSTHAN12"'Ill ~R.1'lNO
USE "4INIMUMllO. 'Y- 414 UP_, FOA ~8WiTHORGREATER T'tW'4111 ••••••.....".

3. ADO o.!KllO oro OIA.TClMACEOUS B~ [CEl..rTE OR n£ lll<EJ AS AH
AQ~C: PCIt 8AG orCE~. u&E W,,~ JET IF NECESSARY\Pi
ORMNG PUs.

4. TlitH. P"Il.U "-"E DESlI3NlIP WITM A REStSTtfG M)t.E.NT 01'11880,11310 .
111UO KIlOoN!.WTON-t.teTl'ItS PElil. Iol!TER CW W~ FaA: 8M., 705M. ",.,
• M. "'1.If! M&PfCTNSLY.

,. MW~ n:Nf.TflATIONallOW O1.t.NHl!.L BeD TO U .c.Ol11(..'.Io2M. He
5.11Ill. !tOA 8M., 7.!$M.""'" IN. PUS ~SPECT1'IO..Y.

S. CONQIltITa VIlIIlATOR Sl'lNJ. Ii. 1.1810 IN THE CASTING Of' t1iESE PLU.
TOll't\OCUCIi A OE"IS&. N«J t1lQH C~IS/IIE S~TH CCHCFtfTE.
TH& .••••SUMED STR£SSU AM. fOR CONCAE'll: COIdPREssaoN:
lIM POUNOIPERSQUAAEINCI'I AHO FOR STEEL '" TCH5lO«;
11,000 I"OUfClI P£R aOUAAE tot

1. D1MeHSlOH&.AMi'" Mi.ft.KS Wl.E5I O1l-£RWlSE SPeCFlED.
a. FIGUMS SHAU. GOVERN OVER QCA4.U) Olf,EtorSO'tS IN CASE OF

OlSClIW'ANClC9.
i. IT 9riOULD IE NOTED TttA T THE. RElI'.f!ORCEllEtfT8 OF THE RMRSIDE. N'€J

I,.AH)tJOE OF TH£ PllES,Ir,Q NOT THE lAMIE,EXTREI.E CARE SHOll.08£
l):lfI,O&lO INDRIVINGTHe PI-I1&. EtACI'l SlOE ry. THE PILE GMT SKOl.t.D 16
MAAAf£Q "W' ••~ THe w~TEMIOEN""l.·Il'OR THE 1...AN0UlE '" THfCAK",mHeAR THE.BUTT END. ~ II1OUI.O 8E ATT,t.CH£O TO Tl1E FORMS.

~~

J\
~ 10 mm" BARS SPACED AT 300mm

BOTHWAYS

12 mm" STIRRUPS TO PASS THRU
HANDLING HOLES OF PILES (ONE
STIRRUP PER PILE)

12 mm" LONGITUDINAL BARS
SPACED AS SHOWN

REINFORCED CONCRETE PILE
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RIVERSIDE
TOP ELEVATION

-

LENGTH OF MAIN REINFORCEMENT

SECTION A· A

ELEVATION OF R.C. PILES

C)ERECTION DIAGRAM

c:rlLE CAP DETAIL
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NOTES:
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OATA ON STEEL SHOE PLATE
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STIRRUP BAR BENDING SCHEDULE
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G DETAIL OF STIRRUPS
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SIDEUDETAIL OF STeEL SHOE PLATE (3mm THICK)
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STANDARD REINFORCED CONCRETE
SHEET PILE

-

-
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_ R,C. PIL.fS SHOWING REINFORCING eARS
- SECTION DETAILS
_ DETAIL or: STEfl SHoe PLAT!
_ SPECIFICATION a. GENEFtAl NOTES
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v,

FRONT ELEVATION

v•v,
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( RtV RSIDE)

( LANOSIDE)

v,

SECTION A-A
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ELEVATION

R. C. PILES SHOWING REINFORCING BARS
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sreEL SHEET PilE

10 mm 1/1 BARS SPACED AT 3DOmm
BOTHWA YS

12 mm 1/1 STIRRUPS TO PASS THRU
HANDLING HOLES OF PILES (ONE
STIRRUP PER PilEI

12 mm 1/1 LONGITUDINAL BARS
SPACED AS SHOWN

~
I

I

L.".n~aHOl..I!· J2rMlll L~TaO 0 l$O!'IIn'
!'ROM 0Nt ENe

U-TYPE STEEL SHEET PILES

PILE CAP DETAIL

(Should Indicate the n:)
l. Length (m)
Wl Weight (kg/m)
Sx, Section MOdulus (cm'/m)
fy. grade of steel adopted

GENERAL NOTES :

Z-TYPE STEEL SHEET PILES

LEGEND:
d = WEB THICKNESS

f = NOMINAL

b = WIDTH

h = DEPTH

L = FLANGE THICKNESS

t, = THICKNESS
w = NOMINAL WIDTH

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 kg/cm'
4. THE CENTER OF LIFTING HOLE SHALL BE LOCATED AT DISTANCE OF 150mm

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 BElWEEN BOULDERS SHALL BE
FILLED WITH SAND AND GRAVEL AND SUFFICIENTLY WATERED TO SECURE
COMPACTION.

6. DIMENSIONS ARE IN MILLIMETERS UNLESS OTHERWISE SPECIFIED.
7. FIGURES SHALL GOVERN OVER SCALED DIMENSIONS IN CASE OF

DISCREPANCIES.

RtfUBUC or THEPHllI1'riN£S
DEPARTMENTOF PUBLIC WORKS AND HIGHWAYS

BUREAU OF DESIGN
WATERPROJECTSOMSION

• TYpes OF STEfl SHeer PILE
• DETAJl Of PILE CAP
- GENERAL ~on·s

"""' l11U>

TYPES OF STANDARD DETAILS OF
STEEL SHEET PILE FOR
•• U- TYPE STEEL SHEET PILES
b. Z- TYPE STEEL SHEET PILES

••••••••• 1'11

oe!lGttl.W{!Ilfl.\~CIlUl.1t

OAAWlt.JA.H~":'''Jc,~

MCKm Ol"l



REPUBLIC OF THE PHILIPPINES
DEPARTMENT OF PUBLIC WORKS AND HIGHWAYS

BUREAU OF DESIGN, WATER PROJECTS DIVISION
BONIFACIO DRIVE, PORT AREA, MANILA

STANDARD
EARTHDIKE/LEVEE



GENERAL NOTES

I. DESIGN CRITERIA AND SPECIFICATIONS
,. OPWH DESIGN GUIDELINES, CRIlERIA a STANDARDS (DGC5), 2015 EDITION
2. OPWH STANDARD 5Pl!C1FICATlONS, VOLUME 2, 2013 EDITION

D. DESIGN CONDmONS
,. HEIGHT AND CRESTYoUllH OF DIKE

I) THE HEIGHT OF OIKE 15 DETERMINED FROM THE ll!'$1GN FlOOD LEVEL ELEVATION PLUS AN
ADDITlotW. FREEBOARD ALI.OWANCE DEPENDING ON THE DESIGN DISCHARGE AS SHOWN IN THE
FOLLOWING TA8l.E:

m. MATERIAL AND CONSTRUCTION REQUIREMENTS
,. EMBANKMENT

EMBANKMENt SHALL CONTAIN NO MUCK. PEAT, SOD, ROOTS OR OTHER DELETERIOUS MATTER.
EMBANKMENT OF EARTH MATERIAL SHALL BE PLACED IN HORIZONTAL LAYllRS NOT EXCEEDING
20Gmm LOOSC IoEASUREMENT 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 DESlGNIlTED DEPTH BEL.O'IVSUBGRADE IN CUT SEC1IIONS SHALL BE COMPACTED UNTIL A
UNFORM DENSITY OF NOT LESS THAN 9ll MASS PERCENT OF THE MAXIMUM DRY DENSITY IS
ATTAINED AT A MOISTURE CONTENT tlETERMlNED BY THE ENGINEER TOIBE SUITABLE FOR SUCH
DENSITY.

b) THE TOPICREST WIDTH OF THE DIKE SHALL BE BASED ON THE DESIGN FLOOD DISCHARGE AND SHALL
NOT BE LESS THAN VALUES GIVEN IN THE FOLLOWING TABLE:

llE5IGN IFl.OOD DISCHARGE Q (m"feec)

LESS THAN 200
200 LESS THAN 500
500 AND LESS THAN 2,000
2,000 AND LESS THAN 8,000
5,000 AND LESS THAN 10,000
10,000 AND OIlER

DESIGNIFl.OOO DISCHARGE Q (m'/IeC)

LESS THAN 500
500 LESS THAN 2,000
2,0lIO AND LESS THAN 5,000
8,0lIO AND LESS THAN 10,000
10,000 AND OVER

FREEBOARD (m)

0.8
0.8
1.0
1.2
1.5
2.0

CREST WIDTH (m)

3
4
8
8
7

2. AGGREGATE SURFACE COURSE
THE AGGREGATE SHALL CONSIST OFiHAAo, 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 IT CAN BE COMPACTED READILY TO FORM A
FIRM, STABlE LAYER.
WI-IERE THE REQUIRED THICKNESS IS l50mm OR LESS, THE MATERIAL MIllY BE SPREAD AND
COMPACTED IN ONE LAYER. WI-IERE THE REQUIRED THICKNESS IS MORE THAN 15Omm, THE
AGGREGATE SUBEll\SE SHALL BE SPREAD AND COMPACTED IN 'I'M) OR MORE LAYERS OF
APPROXIMATELY EQUAL THICKNESS, ,AND THE MAXIMUM COMPACTED THICKNESS OF ANY LAYER
SHALL NOT EXCEED l5Omm. ALl·SUBSEQUENT LAYERS SHALL BE SPREAD AND COMPACTED IN A
SIMILAR MANNER

2. SIDE SlOPE (v:Hl
I) 1:2 FOR EMBANKMENT < 8.Om IN HEIGHT (LOW EMBANKMENT)
b) 1:3 FOR EMBANKMENT> 8.Om IN HEIGHT (HICilHEMB.UIKMENT)
c) 1:. FOR EMBANKMENT CONSISTING OF SAND AND SHALL BE PROTECTED BY PROVIDING A TOTAL

COVER OF 300mm THICK OF A GOOD SOIL AND SODDING

3. BERM
I) RIVER SIDE: FOR HEIGHT> Mm, PROVIDE ElERMAT EVERY 3.Om TO 8.Om WITH A WIDTH OF 1.Om (MIN.)
b) LAND SlOE; FOR HEIGHT> 4.Om, PROVIDE BERM AT EVERY 2.Om TO 3.Om WITH A WIDTH OF tOm (MIN.)

4. HYDRAUUCOESIGI\lDATA
I) DRAINAGE AREA, (DA) • _ Ion'
b) DISCHARGE, (Q) • ~m'!slIc
c) VELOCITY,M = _mlsee

& REPUaJCOF THE PHILF'P1_
DEPAR1MENT OF P\JIlJC WORKS NfO tfIGHWI\Y$

I BUREAU OF DESIGN
WATERPRO.lECIlI DMI10II

~FACIODItlW.POftT/IIIIIi1,.~

$EET nTLE:

STANOAROEARTHIlIKEII..EIIES GENERALNOTES

~ (\-- - ""
APPI\O\/&l>. .THO. SHT. NO.

TEODOROM. CERALDI
I lo........ -.........tr-v ,,~ ~- --

~~- NO "- 7--............, GNIII.::.=..•••. r i'~'P'~ /
.~

~-.- •..~-- ~
J I :itl"fJ



i

I
TOP WI TH (W)

RIVER SIDE
DESIGN TOP OF DJKE , 1

_______ ~. l .---...1: _

-----~~~~;;;~--~------~~1~~-------
~ BERM H

~

Q.5Om

EMBANIKMENT
95% COMPACTION (MIN.)

LAND SIDE
.15m THICK AGGREGATE SURFACE COURSE

NOTE:

REQUlRI;D DESIGN ANAlYSES (HYDROLOGY. HYDRAULIC, SCOUR, SEITLEMENT,
SEEPAGE, SLOPE STABILITY AND OVERALL STABILITY ANAlYSES) SIitAlL Bil CONDUCTED.

TYPICAL SECTION OF EARTHDIKE/LEVEE
SCALE: 1:511l mts.

8: REPUBUCOF THE PHIUPPINES
DEPARTMENT OF PUBLIC VtIORKS AND HIG1IIWI\YS

BUREAU OF DESIGN
WATER PROJECTS IlM8ION

BOHIFACIO DRIVE. PORT AREA. IotANlLA

SHfETTITlE;

51ANDARD EARTHDIKEIl.EVEE

SHEET CONTENTS

TYPICAL SECTION
GI s.
__ ot_

...-----
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STANDARD DRAINAGE
CULVERT WITH FLAP GATE



GENERAL NOTES

2. FLAP GATES SHAlL HAVE ONE (1) STANDARD MATERIAL COMBINATION AS LISTED IN THE!FOLLOWING TABLE:I. DESIGN CRITERIA AND SPECIFICATIONS
1. DP'NH DESIGN GUIDELINES. CRITERIA & STANDARDS (DGCS), VOLUME 3, 2015 EDITION

2. DPWH STANDARD SPECIFICATIONS, VOlUME 2, 2013 EOrTtON

II. 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 RECEfVlNG WATER BODy INTO EITHER THE CULVERT
OR PIPE. THEY MAY BE INCORPORATED FOR A VARIETY OF REASONS, .INCLUDING:

8. TO PREVENT nDAL BACKFLOW INTO A CULVERT OR PIPE NElWORK

b. TO PREVENT FLOODWATERS FROM A RIVER OR CREEK FROM BACKWATERING THROUGH A PIPE NETWORK OR CULVERT, PARTlCUlARl Y
UNDER A LEVEE OR DIKE .

c. TO PROVIDE WAl'ER QUAliTY CONTROLS BETWEEN T'lNO AREAS

2. THESE STRUCTURES INTRODuCe ADDITIONAL HEAD LOSSES. REFERENCE SHOULD BE MADE TO TliE APPROPRIATE MANUFACTURER
GUIDELINES. MAINTENANCE OF THESE STRUCTURES IS ALSO CRITICAl FOR THEIR PERFORMANCE

01. MATERIAL AND CONSTRUCTION REQUIREMENTS

DESCRIPTION

SEAT AND COVER

SEATING FACES

PIVOT LUGS

LiNKS

BUSHINGS

FASTENERS

STANDARD MATERIAL

CAST IRON, CLASS B

SILICON BRONZE, AlLOY 651

DUCTLE IRON, GRADE ~

BRONZE, ALLOY 932

STAINLESS STEEL, ALLOY GROUP 2,
TYPE 316

REFERENCE STANDARD

ASTM A126· STANDARD SPECIFICATION FOR
GRAY IRON CASTINGS FOR VALVES, FlANGES,
AND PIPE FITTINGS

ASTM 898 - STANDARD SPECIFICATION FOR
COPPER SILICON ALLOY ROO, BAR AND SHAPES

ASTM A536 - STANDARD SPECIFICATION FoR
DUCTILE IRON CASTINGS

ASTM B5B4 - STANDARD SPECIFICATION FOR
COPPER ALLOY SAND CASTINGS FOR GENERAL
APPLICATION

ASTM F593· STANDARD SPECIFICATION FOR
STAINLESS STEEL BOLTS HEX CAP SCREWS, AND
STUDS

1. THE FLAP GATE SHALl BE-OBTAINED FROM AN APPROVED MANUFACTURER AND THE CONTRACTOR SHALL SUBMIT FULL DRAWINGS AND
DETAilS OF THE PROPOSECFLAP GATE TO THE ENGINEER FOR APPROVAl AT LEAST 28 DAYS BEFORE COMMENCING INSTALLATION OF ANY
FLAP GATE. 3. FIBER REINFORCED PLASTIC (FRP) SHAlL CONFORM TO THE REQUIREMENTS OF THE FOLLO'lNING ASTM STANDARDS·

THE Fl.AP GATESANO FRAMES SHAlL HAVE THE FOlLOWING FEATURES:

8. DUAL HINGE ARMS, EACH WITH DUAL PIVOT POINTS.

b STOPS TO PREVENT TtiE FlAP FROM OVERTURNING.

e. DISTANCE BETWEEN HINGE ARMS APPROXIMATELY eQUAL TO CLEAR OPENING IJ\/WTH.

d. FIFTY TO SevENTY CHLORQPRENE SEALS OF OUROMETER HARDNESS.

e. STAINLESS STEEl HINGE PINS IN DOUBLE SHEAR.

f. FRAME AND COVER. EITHER AN UlTRAVIOlET STABilIZED FIBER REINFORCED PLASTIC (FRP) OR AlUMINUM ALLOY 5083, AS
APPROPRIATE TO THE FLAP GATE BODY MATERIAL.

THE FLAP GATE SHALL BE IN ACCORDANCE WITH THE DETAilS SHOWN IN THE FOLLOWING TABlE EXCEPT OTHERVVlSE INDICATED IN THE
PlANS OR AS DIRECTED BY THE ENGINEER.

DESIGNATION

AS'" D638

ASTM O3039M

ASlM 0790

AS'" D695

ASTM 0570

ASTM 01435

OESCRIPT10N

STANDARD TEST METHOD FOR TENSILE PROPERTIES OF PLASTICS

STANDARD TEST METHOD FOR TENSILE PROPERTIES OF POL YMERMATRIX COMPOSITE
MATERIAlS

STANDARD TEST METHODS fOR FL.£XURAl PROPERTIES OF UNREItEORCED AND
REINFORCED PLASTICS AND ELEC~ICAl..INSULA1lNG MAlCRIALS

STANDARD TEST METHOD FOR COMPRESSIVE PROPERTIES OF RJGID PlASTICS

STANDARD TEST METHOD FOR WATER ABSORPTION OF PLASTICS

STANDARD PRACTICE FOR OUTDOOR VllEATHERING OF PlASTICS

LOCATION MATERIAl SHAPE SIZE

FRP CIRCULAR 300mm "".
DRAINAGE OUTLErS FRP CIRCULAR 750mm die.

FRP CIRCULAR 900mm die.

SLUICE STRUCTURE
ALUMINUM RECTANGUlAR 2000mm x 2000mm

ALUMINuM RECTANGULAR 1700mm X 1700mm

4. ALUMINUM ALLOY 5083
AlUMINUM ALLOV 5083 USED IN FlAP GATES SHALL CONFORM TO ASTM B209M, STANDARD SPECIFtCATlON FOR ALUMINUM JlwND
ALUMINlJM.ALLOY SHEET AND PlATE

5 INSTALlATION OF FlAP GATES
THE GATE SHALl BE ANCHOREO TO THE DRAINAGE STRUCTURE END WALL OR TO niE SLUICE STRUCTURE WALL WITH STAINLESS
STEEL ANCHOR BOLTS.

THE CONTRACTOR SHALL ENSURE THAT THE ANCHOR HOLES ARE ACCURAtEL V LOCATED AND SHALL CHECK THE HOLE SPAC~G
BY "DRY FmING"THE GATE FRAME BEFORE ATTEMPTING TO MOUNT THE GATE BODY ON THE WALL.

w-lERE 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 VoMHOUT THE ANCHORING BOlTS DAMAGING THE PIPE CULVERT WALL

•

REPUBUCOF THE PHIUPPINfS

DEP'BU'RNTEAUUOFDESIGNYS
WATER PROJECTS DIV1SIOII

BONIFACIO 0R1YE. PORT AREA. 1ilANl.A

8HEET~:

STANDARD DRAINAGE CULVERT
WITH FLAP GATE

SHEET CONTENTS

GENERAL NOTES



TONOT

DETAILS OF ADJUSTABLE
TOP PIVOT AND LINK ASSEMBL ¥

PWOT ADJUSTING
NUTS

LO'NER ADJUSTING
MECHANISM

.'

",

• A"",

u

~

SEEDETAIL"A"
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OPENING SIZE DIAMETER = 910mm

SEAT

"

•• 4 "•

PIPE CULVERT

TYPICAL DETAILS OF PIPE CULVERT WITH FLAP GATE

FRONT VIEWSIDE VIEW
NOT TO SCALE

SCALE

NOT

AS

TO SCALE

SHOWN

OPENING SIZE DIMENSION (mm.) PIVOT RADIUS
OIA(mm.)

A B C
(nm.)

91. 1170 584 700 1156.00
1067 '348 873 ll26 1359
1219 1511 758 959 1588
1372 1683 ••• 1010 1708
152A 1854 927 1168 1930
1878 2032 1016 127. 2108

'829 2197 '099 1378 2281l

'98' 2375' 1187 1480 2484

2'34 2540' 1270 '58' 2548

"98 2706; '353 1584 2825
2438 28n '438 1584 2978
2743 3175; '588 '908 3296

SHEET mLE:

STANDARD DRAINAGE CULVERT
VvlTH FLAP GATE

SHEET CONTENTS

TYPICAL DETAILS OF PIPE CULVERT
VvlTH FLAP GATE

APPROVED:

GI



MOUNTING
HOLES

DETAILS OF ADJUSTABLE
TOP PIVOT AND LINK ASSEMBLY
NOT TO SCAlE

OIMENSIOl'II (mm.) PIVOT RADIUS
OPENING (mm.) (1m>.)

A • C

1000x1000 ,300 625 812.50 1331.25

125OX1250 ,800 800 993.15 1668.75

1500X1250 1750 725 943.75 1543.75

15OOX1500 ,750 875 1143.75 1893.75

1500X1000 ,- 65. 818.75 1337.50

1250)(1200 2050 725 943.75 1543.15

1800)(1500 2050 875 11043.75 1893.75

l8OOX1BOO 2050 1025 1368.75 2262.50

215OX16OO 2350 875 1150.00 1893.75

2100X2100 2350 1175 1558.25 2600.00 .

24OOXt5OQ 1700 900 1150.00 1900.00

2400X2100 2700 1200 '562.50 2600.00

2<00><2400 2700 1350 1725.00 2925.00

275OX2750 ,... '500 1900.00 >450.00

3OOOX3OOO 3300 '500 2025.00 3725.00

PIN BUStlING

LJNKARM

ADJUSTABLE
PlVOr,LUG

PIVOT ADJUSTING
NUTS

LOV¥ER ADJUSTING
MECHANISM

'.

SHOWN

..
'.

@@@

FRONT VIEW
NOT TO SCALE

@

AS

SEAT

BOX CULVERT

SCALE

TYPICAL DETAILS OF BOX CULVERT WITH FLAP GATE

SIDE VIEW
NOT TO SCALE

COVER

•

SHEETTlTL.E:
REPUBUC OF THE PHILIPPINES

DEPARTMENT OF PUBLIC WORKS AND HIGHWA.YS

BUREAU OF DESIGN STANDARD DRAINAGE CULVERT
WATERPROJECTSDM&ION WITH FLAP GATE

9OHlFACIOORIVE, PORT AREA, MANlLA

SHEET CONTENTS

TYPICAL DETAILS OF BOX CULVERT
WITH FLAP GATE
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STANDARD PLAN OF 2M TO
6M GRAVITY WALL



GENERAL NOTES

I. DESIGN CRITERIA AND SPECIFICATIONS

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

2. DPWH STANDARD SPECIFICATIONS, VOLUME 2, 2013 EDITION

II.DESIGN CONDITIONS

1. SURCHARGE = 25 Um OR 24.47 kN/m'

2. FREEBOARD = 600 mm (minimum)

3. SOIL PROPERTIES:

a) UNIT WT. OF SOIL = 19 kN/m3

b) ANGLE OF REPOSE = 30·

5. HYDRAULIC DESIGN DATA

a) DRAINAGE AREA, (DA) = __ km'
b) DISCHARGE, (Q) = __ m3/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 O· 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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