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DESIGN CRITERIA AND

GENERAL

1, ALL DIMENSIONS SHOWN ARE [N METERS UNLESS OTHERWSE INDICATED.

2 THE MATERIAL COMPONENT SHALL BE EXAMINED FOR AFPPROVAL

3. ALL MATERIALS CONFORMED THA! INDUSTRIAL STANDAAD (TIS.) SHALL BE MEET THE MS. REQUIREMENT AND APFRCVED UMLESS OTHERWSE INDICATED

4. THE PRINCIPAL TEST CERWIFICATE SHALL BE SUBMITTED BY RELABKE INSTITUNION FOR APPROVED FROM BUREAU OF LOCATION AND DESIGN
CONCRETE

1. THE MINIMUM COMPRESSIVE STRENGTH OF CONCRETE FOR 15x15xt5 CM, CUBE AT 28 DAYS

SHALL BE SPECIRED M THE TABLE BELOW UNLESS OTHERWSE STATED
2. THE POZIGLAN PORTLAND CEMENT SHALL BE USED WHEN EXPOSED To CHLORIDE DR SULPHATE 1ON CONFORMED TO DWG. NO. GN—O(1

PLE Types CUBE STRENGTH SLUMP OF CONCRETE | THE MAX, COARSE
AT 28 DAYS {MPg.) {Max) (cM.) AGGREGATE {CM.)

R.C. DRIVEN PILES 35 (357 KG/CMD 10 2.00

FRECAST DRIVEN FiLE® 45 (458 KG/OMD 10 2.00

PRECAST SPUN PHLE® 60 {812 KG/CM 3 10 2.00 )

OTHERS® 35 (357 KG/oMD) 10 254

* THE MiNIMUM CEMENT COMTENT SHALL BE COMFORMED TO DWG. NO, GN-00F
3. THE MIX DESIGN SHALL HE SUBMITTED FOR APPROVAL
4. WIRE (REBAR) OR ANY DEVICES FASTENING TO FORUWORK SHALL BE DESIGNED TO REMOVE OR CUT OUT. THE MINIMUM EMBEDED
FASTENING DEPTH IS 4 CM. AND MORTAR CONCRETE SHALL BE GROUTED AFTERWARD. THE FINISHING SURFACE SHALL BE SMOOTH AND COLOR LNIFORMITY
REINFORCEMENT BAR
1. DIAMETER AND PROPERTY OF REINFORCEMENT BAR AS FOLLOWS :

REBAR " DIAMETER WEIGHT T QUALITY SYMBOL
DIAMETER (MM) (KG.M.) CLASS

REE [ 0.22 20 ! SH24
ARG 9 0,50 20 t SR24
pEI2 12 0.89 24 3 SD40
CB18 16 1.58 24 3 SD40
DB20 20 247 24 3 SD40
bBz5 25 h¥.L) 24 3 S040
baze 28 4.83 24 3 sD40

2 THE REINFORCTMENT SPLICED POSITION SHALL BE SPECIFIED M THE DRAWMNG OTHERWSE SHALL BE REWEWED BY THE ENGINEERING SUPFRVISOH
THE LAP LENGTH OF SPLICING IS NOT LESS THAN 40 AND 30 TIMES OF THE DIAMETER OF ROUND AND DEFORMED BARS, RESPECTIVELY,
PRESTRESSING STEEL
1. PRESTRESSING WIRES CONFORMED TO TIS.85 AND
THE HLTIMATE TENSILE STRENGTH AND YIELD STRENGTH FOR WIRE #5 MM. ARE 34.70 KN/STRAND
ANO 29.50 KM/STRAND (GRADE 1770 WPa), RESPECHVELY
THE ULTIMATE TENSILE STRENGTH AND YIELD STRENGYH FOR WIRE #7 MM. ARE 64.30 KN,/STRAND
AND 54.70 KN/STRAND (GRACE 1670 MPu), RESPECTIVELY
2 PC. STRAND CONFORMED TO NS420 AND
BHE YLTIMATE TEWSILE STRENGTH AND YELD STRENGTH FOR STRAMD #0.5 MM, ARE 10200 KN/STRAND
AND B5.50 XN/STRAND (GRADE 1880 MP), RESPECTIVELY
THE ULTIMATE TERSLE STRENGTH AND YIELD STRENGTH FOR STRANO #$2.7 MM. ARE 183.80 KN/STRAND
AND 156.00 KN/STRAND {GRADE 1860 MPa), RESPECTIVELY .
MATERIAL USE FOR SPLICE JOINT, PRE SHOE AND PILE END
1. WELDING STANDARD IS ACCORDING TG AWS (AMERICAN WELDING SOCIETY)
2. CAST JRON PILE SHOE SHALL BE INSTALL FOi SHALES OR ROCK
3, STEEL PLATE SHALL BE CONFORMED TO MS.1499 GRADE Fel5
4. THE ULTIMATE TENSILE STRENGTH (Fu) OF WELDING ELECTRODE SHALL BE AT LEAST 483 MPg
S. ANY TOP SIDE AT PILE END SMALL BE STAMPED “TOP", THE PRINTED TEXT SIZE 0.10 M. AND PAINT RED COLOR

o PILE B¥D

TOP

THE SPLICING JOINTS OF R.C. AND PC. PILES

1, PRE WELDING SHALL HE APPUED IN ACCORDANCE WTH THE FOLLOWNG CONDITIONS
1.1 THE LENGTH OF SQUARE R.C. AND PG, PILES DIMENSION 40x40 . IS OVER 25.00 M. AND THE TOTAL LENGTH OF THE PILE SHALL BE LESS THAN 30.00 M,
1.2 THE LENGTH OF SQUARE R.C. AND PC. PILES DIMENSION 52.5:52.5 CM. AND 85x65 CM. IS OVER 30.00 K.

2. ONLY 2 PILES HAVING DIFFERENT N LENGTH 3.00 M. (MAX.) SMALL BE PERMITTED,

3. THE JOINT SHALL BE LOWER THAN THE PLE CUT OFF LEVEL AT LEAST 12 M. AND BELOW GROUNDWATER LEVEL AT LEAST 2 M.

4. WELD INSPECTION VERIIED THE COMPLETENESS AND ACCURACY SHALL BE PROPOSED TO ENGINEER SUPERMSOR FOR APPROVAL BEFORE CARRIED OUT

B. PILE HENT STRUCTURE ARE NOT PERMITIED FOR SPLICING JOINTS OF PILES

8. IN CASE EXPOSED TO SALTWATER, BRACKISH OR SALINE SON, AREAS FOR SPLIGING JOINTS OF PILES MUST HAVE A SYSTEN CORROSION PROTECTION,
THE PRESENT OWNER MUST BE AFPROVAL BEFORE IMPLEMENTATION UNLESS OTHMERWSE INDICATED.

PILE SPECIFICATIONS

ALEOWABLE LOAD CAPACITY OF PILES

THE ALLOWABLE LOAD CAPACITY OF PILES SHALL BE SHOWN IN THE FOULOWING TABEES

DETERMINATION OF PILE LOAD CAPACITY

RG. AND PC. PILE ALLOWABLE SPUN PILE ) LDAD CAPACITY
DIAMETER # {CM.

. DMENSIONS (.(.:M-.).F.M‘). B . ] ¢ TOH KN,

40 X 40 50 450 50 7 687

525 X 52.5 80 785 60 100 281

65 X 65 125 1226 80 150 u72

toe 300 2943

1. ULTMATE LOAD GAPACITY OF DRIVEN PRE SHALL BE DETERMINED FROM HILEY'S FORMULA

HLEY'S FORMULA (F.S. = 2.5)
R==nWhE
g
R = ULTIMATE BEARING CAPACITY (TON)
n = EFRCIENCY FACTOR w Y5
W = WEIGHT OF HAMMER (TON)

- F THE HILEY'S FORMULA 15 NOT APPUCABLE IN VERY SOFT CLAY SITE, JANBU'S

OR DANISH'S FORMULA SHALL BE APFLIED AND GONFORMED To STATIC PILE LOAD TEST
~— MODIFIED FORMULA HILEY'S FORMURLA SHALL BE CONFIRMED WATH

STATIC PILE LOAD TEST, THE MINIMUM HAMMER WEIGHT AS FOLLOWS :

P = WEGHT OF PILE (TON)
= COEFFICIENT OF PRE MEAD AND CUSHION,
= 0,25 COEFFICIENT OF RESTITUTION
h = HEIGHT OF DROF (G4
E = £QUIPMENT LOSS FACTOR = 0.75
§ = SETREMENT HEIGHT OF LAST TEN BLOWS {CM.)
¢ m TEMPORARY COMPRESSION w C,+Cp+Cy

Cyw COMPRESSION IN PILE HEAD CUSHION (CM.)= 10 Et
ALy
C,= PILE SHORTENING FOR PILE LENGTH OF L {CW.) = 10 E«L:

A
Cy= COMPRESSION N THE SOIL UNMDERNEATH AND SURROUNDING YME PILE w 0.25 OM.

t = PILE CUSHION THICKNESS (M.)

L = PIE LENGTH {M.}’

A = CROSS SECTIONAL AREA OF PILE (M)

£,= MODULHIS OF ELASTICITY PILE CUSHION THICKNESS (M.}
= 94,900 KSC. FOR SOFTWOOD CUSHION
= 112,300 KSC. FOR MEDIUM HARDWOOD CUSHION
= 136,300 KSC. FOR HARDWOOD CUSHION

Ege MODULUS OF ELASTICITY FOR CONCRETE OF FILE
= 238,958 KSC. FOR R.C. DRIVEN PILE
= 284,386 KSC. FOR PRECAST DRIEN PILE
w 339,882 KSC. FOR PRECAST SPUN PILE

PILE LENGTH {t)

WA MININUM HAMMER WESGHT) (TON)

L < 15.00 M.

1 TIMES WEIGHT OF PILE

15.00 M. < L < 1EDD M.

3 TMES WEIGHT oF PiLE

L > 18.00 W,

£ s wacHT oF piE

THE SiZE SELECTION FOR HAMMER

1. THE MAXIMUM HAMMER WEIGHT (W __) SHALL BE 0.07644% B (TON.)
D

BY 2
A = GROSS SECTIONAL AREA OF PILE (CM.)

B = WOTH OF PLE (OM.)
h = HEIGHT OF DROP {CM.)
2. THE MINIMUM HAMMER WEIGH SHALL BE AT LEAST HALF WEIGHT OF THE PILE AND I TON.

DETERMINATION OF PILE L.OAD CAPACITY BY STATIC L0OAD TEST
1. NUMBER AND LOCATION OF TEST PILES SHALL BE AS SPECIFIED IN THE DRAWNGS.
2, METHOD OF FILE LOAD TEST SHALL BE AGCORDING TO DOH STANDARCS.
L ULTMATE LOAD USED IN THE LOAD TEST SHALL BE 2 TIMES OF ALLOWABLE LOAD (F.5. = 2.00),

NOTES :
1. OTHER DETALS WERE NOT SPECIFIED ARE ACCORDING TO DWG. GN—-DOF TO GR—003,

2. FREL STANOING HEIGHT OF PILE SHALL NOT EXCEED 3.00 M.
FOR OTHER SUITABLE FREE STANOING HEGHT SHALL BE DESIGNED

KINGDOM OF THAILAND

MIKISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWING
PILE SPECIFICATIONS
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CONSTRUCTION SEQUENCES

T 6-DU1E
¢ Pil¥ CUT—OFF ELEVATION
‘o__ r
L— 0.0 LeAN conGRETE
L 0.10 SAND BEDDING oors | | i | eors
o TR ] [ AR #0.50 -
- | onsmane srrann T unsmene smanm 1 unsmaeie sTRans sSCEN_(?'ION Tt -1
| T i 1:10
— ] —
| sTaBLE STRATUM 11 L
£-Da16, L=12.00H, REY © 0.20
STABLE STRATUM STABLE STRATLM
/ t-B15
_/———j I——\ KB § © 020
1/ 6-DB16, L=12.00 M.
L]
HARD STRATUM HARD STRATUM
\__‘ U 0,075 0.075
¥0.50
1. PRE—BORE 2. DRIVE TEMPORARY STEEL CASING 3. BORE INTO HARD STRATUM 4, INSPECT THE HOLE SECTION 2 — 2
INTO STAHLE STRATUM SCALE 1:10
z
g8
£l5 NOTES

ALL THMENSIONS SHOWN ARE IN METER UNLESS OTHERWISE INDICATED

BORED PILE {DRY PROCESS) SHALL HAVE A MINIMUM LETIMATE BEARING CAPACIEY

AS SPECIFIED IN FOOTING DETAILS, .

3. FOR EVALUATE PILE CAPACIFY SHALL BE USED 2 NETHOD AS FOLLOWED :

3.1 PULF LOAD TEST SHALL BE CONFORMED TO ASTM D1143. TOTAL SEVTLEMENT AND
PERMANENT SETTLEMENT SHALL NOT 8E MORE THAN 23 MM, AND 6.5 MM,
RESPECTIVELY. THE LOCATION OF TESTED PIE SHALL 8E APPROVED BY THME ENGINEER.

st — | | 3.2 SOl BORING TEST TO CALCULATE PILE CAPACITY HAVING SAFETY FAGTODR 10 3.0,
1 1

"
NN-—I

4. CLEAR CONGRETE COVERING SHALL BE 7.50 CM.
L 5. CONGRETE SHALL HAVE CUBE COMPRESSVE STRENGTH OF 35 MPa. {357 KG/CMZ)

7 AT 28 DAYS. CONCRETE SLUMP SHALL BE 15-20 CM,

UNSTABLE STRATUM 6 ROUND BAR (RH) SHALL BE GONFORMED TO TIS Z0 GRADE SR24. DEFORMED BAR (DE)
SHALL BE GONFORMED TO TS 24 GRADE 5D 40.

URSTABLE STRATUM UNSTABLE STRATUM

e —— BORING PIEE INSTRUCTION
~ TEMPORARY STEEL CASING SHALL BE PLACED IN VERTICAL LINE.
— CONCRETE SHALL BE PLACED THROUGH A TREMIE.
— CONCRETE SHALL BE PLACED AS SOON AS POSSIELE AFTER REINFORCING
STABLE STRATUM / / STEEL CAGE PLACEMENT.
CONCRETE PLACEMEMT SHALL BE CONTINUQUS K THE KOLE TO THE TOP ELEVATION

OF THE HOLE AND CONTINUE AFTER THE HOLE IS FULL UNTIL GOOD CRIALITY
L,.\__ CONCRETE IS EVIDENT AT THE TOP OF THE HOLE

THE ELAPSED TINE FRON THE BEGINMING OF CONCRETE PLACEMENT IN THE HOLE TO
THE COMPLETION OF PLACGEMENT SHALL NOT ENCEED Z HOURS.
THE BOTTOM OF TEMPORARY STEEL CASING SHALL BE MAINTANED AT iEAST Q.50 M,
HARD STRATUM HELOW THE GONGRETE LEVEL.
FOR AT LEAST 24 HOURS AFTER PiLE GONGREYE MAS BEEN PLACED, MO CONSTRUCTION
OPERATIONS WITHIN 3 M. FROM THE SHAFT SHALL BE CONDUCTED.
- TOP OF BORED PILE LEVEL SHALL BE AT LEAST 0.50 M. HIGHER THAN THE FiLE CUT-OFF ELEVATION

|
|

EEEEEENEEEEE AN ANEN AN A

DI P

LELLE TN TR T

D16

STABLE STRATUM

MARD STRATUIM

5. PLACE REINFORCEMENT 6. PLACE CONCRETE 7. EXTRACT THE TEMPORARY STEEL CASING 8. COMPLETED PHE

BORED PILE DETAIL KINGDOM OF THAILAND

MINISTRY OF TRANSPORT
DEPARTMENT OF HIGHWAYS

STANDARD DRAWNG
0.50 M. BORED PILE (DRY PROCESS)
PRE CAPACIY AND REINFORCEMENT DETAILS

BUNEA (F LOCATON
DESIGNED : D.OH. & CONSULTANES iCHEDKED: DATE: OCT 20%5
I L i

D:\ald dwg Z0IS\PL-40R(REYVOO}

BCALE: AS SHOWN
SUBMITTED ;
{DRFCTER OF LOCATHN &k CESGN BUREAL)
DWG RO, PL-402
APPHOVED ! é
1 FEF, nEwSION SNATURE | DATE o - ; SHEET NG, 101
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INTO STABLE STRATUM
I SECTION 2 — 2
SCALE 1
Bl g
K
; l NOTES
2 2
f. AL DINEMSIONS SHOWN ARE IN METER UNLESS OTHERWISE INDICATED
2. BORZD PILE (DRY PROGESS) SHALL HAVE A MRNIMUN ULTIMAYE BEARING CAPACTTY
AS SPECIFIED IN FOOTING DETALS,
o 3, FOR EVALUATE PILE CAPACITY SHALL BE USED 2 METHOD AS FOLLOWED :
—ly= %1 PRE LOAD TEST SHALL BE CONFORMED TO ASTM D1143. TOTAL SETILEMENT AND
= - e oo T | o I
" - = PERMANENT SCYTLEMENT SHALL NOT BE MORE THAN 25 MM. AND 6.5 MM.,
- - = 1 1 RESPECTIVELY. THE LOGAYION OF TESTED PKE SHALL BE APPROVED BY THE ENGINEER.
i L] [ ‘ 3.2 SOIL BORING TEST TD GALCULATE PILE GAPACITY HAVING SAFETY FACTOR TO 3.0.
L. UNSTABLE STRATUM - UNSTABLE STRATUN I3 UNSTABLE STRATUM 4, CLEAR CONCRETE COVERING SHALL BE 7.50 CM.
- = H 5. COMCAETE SHALL HAVE GUBE COMPRESSNVE STRENGTH OF 35 MPa. {357 KG/GH®)
- - » AT 2B DAYS, CONCRETE SLUMP SMALL BE 15-20 OM.
- — et e & ROUND BAR (RB} SHALL BE CONFORMED TO TIS 20 GRADE SR24. DEFORMED BAR (08}
I 1 - SHALL BE CONFORMED T TIS 24 GRADE SD 40.
2 n - BORING PILE INSTRUCTION
6-0818 — TEMPORARY STEEL CASING SHALL BE PLACED IN VERTIGAL LINE.
STABLE STRATUM k STABLE STRATUM STABLE STRATLIM / / ~ CONCREFE SHALE 8E PLACED THROUGH A TREMIE.
: — GONCREFE SHALL 8E PLACED AS SOON AS POSSIBLE AFTER REINFORGING
STEEL GAGE PLACEMENT.
I_X . L_\- ~ GONCRETE PLACEMENT SHALL 8E CONTINUGUS IN THE HOLE TO THE TOP ELEVATION
—_ ] i e OF THE HOLE AND CONTINUE AFTER THE HOLE IS FULL UNTIL GOOD QUALITY
CONCRETE 15 EVIDENT AT THE TOP OF THE HOLE,
« THE ELAPSED TIME FRON THE BEGINNING OF CONCRETE PLACEMENT IN THE HOLE TO
HARD STRATUM HARD STRATUM HARD STRATUN THE COMPLEVION OF PLACEMENT SHALL NOT EXCEED 2 HOURS.
— THE BOTTOM OF TEMPORARY STEEL CASING SHALL HE MAINTAINED AT LEAST 050 M,
BELOW THE CONCRETE LEVEL
~ FOR AT LEAST 24 HOURS AFTER PILE GONCRETE HAS BEEN PLACED, NO CONSTRUCHION
OPERATIONS WITHIN 3 M. FROM THE SHAFT SHALL BE CONDUGTED.
— TOP OF BORED PILE LEVEL SHALL BE AT LEAST 0,50 M. HIGHER THAN THE PILE CUT—OFF ELEVATION
5, PLACE REINFORCEMENT 6. PLACE CONCRETE 7. EXTRACT THE TEMPORARY STEEL CASING 8. COMFLETED PILE
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STANDARD DRAWNG
6.80 M. BORED PILE {DRY FROCESS)
PILE CAPACITY AND REINFORCEMENT DETAILS
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