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DESIGN CRITERIA AND PILE SPECIFICATIONS

GENERAL

1. ALL DIMENSIONS SHOWN ARE IN METERS UNLESS OTHERWSE INDICATED.

2. THE MATERIAL COMPONENT SHALL BE EXAyINED FOR APPROVAL

3. ALL MATERIALS CONFORMED THA! INDUSTRIAL STANDARD (71S.) SHALL BE MEET THE WS. REQUIREMENT AND APPROVED UNLESS OTHERWISE INDICATED

4. THE PRINCIPAL TEST CERTIFICATE SHALL BE SUBMITTED BY RELIABLE INSTITUTION FOR APPROVED FROM BUREAU OF LOCATION AND DESIGN
CONCRETE

1. THE MINIMUM COMPRESSIVE STRENGTH OF CONCRETE FOR 15x15x15 CM. CUBE AT 28 DAYS

SHALL BE SPECIFIED IN THE TABLE BELOW UNLESS OTHERWSE STATED
2. THE POZZOLAN PORTLAND CEMENT SHALL BE USED WHEN EXPOSED TO CHLORIDE OR SULPHATE ION CONFORMED TO DWG. NO. GN-001

PILE TYPES CUBE STRENGTH SLUMP OF CONCRETE | THE MAX. COARSE
AT 28 DAYS (MPo.) (MAX.) (OM.) AGGREGATE (CM.)
R.C. DRIVEN PILE® 35 (357 KG/CMD) 10 2.00
PRECAST DRIVEN PILE® 45 (459 KG/CMD) 10 2.00
PRECAST SPUN PILE® 60 (612 KG/cM 3 10 200
OTHERS* 35 (357 KG/CM?) 10 254

* THE MINIMUM CEMENT CONTENT SHALL BE CONFORMED TO DWG. NO. GN-0Ot
3. THE MiX DESIGN SHALL BE SUBMITTED FOR APPROVAL
4. WIRE (REBAR) OR ANY DEMVICES FASTENING TO FORMWORK SHALL BE DESIGNED 7O 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 UNIFORMITY
REINFORCEMENT BAR
1. DIAMETER AND PROPERTY OF REINFORCEMENT BAR AS FOLLOWS :

REBAR " DIAMETER WEIGHT ns. QUALITY SYMBOL
DIAMETER (M) (K6./M) CLASS
RE6 & 0.22 20 1 SR24
RBg 9 0.50 20 1 SR24
DB12 12 0.89 24 3 SD40
DB16 16 1.58 24 3 SD40
DB20 20 247 24 3 SD40
DB25 25 3.85 24 3 SD4D
DB28 28 4.53 24 3 SD4D

2. THE REINFORCEMENT SPLICED POSITION SHALL BE SPECIFIED IN THE DRAWING OTHERWSE SHALL BE REVIEWED BY THE ENGINEERING SUPERVISOR
THE LAP LENGTH OF SPLICING IS NOT LESS THAN 40 AND 30 MIMES OF THE DIAMETER OF ROUND AND DEFORMED BARS, RESPECTIVELY.
PRESTRESSING STEEL
1. PRESTRESSING WIRES CONFORMED TO TS.85 AND
THE ULTIMATE TENSILE STRENGTH AND YIELD STRENGTH FOR WIRE #5 MM. ARE 34,70 KN/STRAND
AND 28.50 KN/STRAND (GRADE 1770 MPa), RESPECTIVELY
THE ULTIMATE TENSILE STRENGTH AND YIELD STRENGTH FOR WIRE $7 MM. ARE 64.30 KN/STRAND
AND $4.70 KN/STRAND (GRADE 1670 MPa), RESPECTIVELY
2. PC. STRAND CONFORMED TO TIS.420 AND
THE ULTIMATE TENSILE STRENGTH AND YIELD STRENGTH FOR STRAND #9.5 MM. ARE 102.00 KN/STRAND
AND 86.60 KN/STRAND (GRADE 1860 MPa), RESPECTIVELY
THE ULTIMATE TENSILE STRENGTH AND YIELD STRENGTH FOR STRAND #12.7 MM. ARE 183.80 KN/STRAND
AND 156,00 KN/STRAND (GRADE 1860 MPa), RESPECTIVELY .
MATERIAL USE FOR SPLICE JOINT, PILE SHOE AND PILE END
1. WELDING STANDARD IS ACCORDING TO AWS (AMERICAN WELDING SOCIETY)
2, CAST IRON PILE SHOE SHALL BE INSTALL FOR SHALES OR ROCK
3, STEEL PLATE SHALL BE CONFORMED TO TIS.1489 GRADE Fe25
4. THE ULTIMATE TENSILE STRENGTH (Fu) OF WELDING ELECTRODE SHALL BE AT LEAST 483 MPa
5. ANY TOP SIDE AT PILE END SHALL BE STAMPED "TOP®, THE PRINTED TEXT SIZE 0.10 M. AND PAINT RED COLOR

PILE END
TOP

“THE SPLICING JOINTS OF R.C. AND PC. PILES
1. PILE WELDING SHALL BE APPLIED IN ACCORDANCE WITH THE FOLLOWING CONDITIONS

1.1 THE LENGTH OF SQUARE R.C. AND PC. PILES DIMENSION 40x40 CM. 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 52.5x52.5 CM. AND 65x65 CM. IS OVER 30.00 M.
2. ONLY 2 PILES HAVING DIFFERENT IN LENGTH 3.00 M. (MAX.) SHALL BE PERMITTED.
3. THE JOINT SHALL BE LOWER THAN THE PILE CUT OFF LEVEL AT LEAST 12 M. AND BELOW GROUNDWATER LEVEL AT LEAST 2 M.
4. WELD INSPECTION VERIFIED THE COMPLETENESS AND ACCURACY SHALL BE PROPOSED TO ENGINEER SUPERVISOR FOR APPROVAL BEFORE CARRIED OUT
5. PILE BENT STRUCTURE ARE NOT PERMITTED FOR SPLICING JOINTS OF PILES
6. IN CASE EXPOSED TO SALTWATER, BRACKISH OR SALINE SOIl. AREAS FOR SPLIGING JOINTS OF PILES MUST HAVE A SYSTEM CORROSION PROTECTION.
THE PRESENT OWNER MUST BE APPROVAL BEFORE IMPLEMENTATION UNLESS OTHERWSE INDICATED.

ALLOWABLE LOAD CAPACITY OF PILES

THE ALLOWABLE LOAD CAPACITY OF PILES SHALL BE SHOWN IN THE FOLLOWING TABLES

RC. AND PC. PILE ALLOWABLE SPUN PILE LOAD CAPACITY
DIAMETER § (CM.

DIMENSIONS (CM.XCM.) Ton ey (cM.) Ton ey

40 X 40 50 490 50 70 687

52.5 X 52.5 80 785 60 100 981

65 X 85 125 1226 80 150 1472

100 300 2043

DETERMINATION OF PILE LOAD CAPACITY
1. ULTIMATE LOAD CAPACITY OF DRIVEN PILE SHALL BE DETERMINED FROM HILEY'S FORMULA

HILEY'S FORMULA (F.S. = 2.5)

R nWhE

S+C
2

R = ULTIMATE BEARING CAPACITY, (TON)
n = EFFICENCY FACTOR = YiE
W = WEIGHT OF HAMMER (TON)
P = WEIGHT OF PILE (TON)
o = COEFFICIENT OF PILE HEAD AND CUSHION,
= 0.25 COEFFIGIENT OF RESTITUTION
h = HEIGHT OF DROP (CM.)
£ = EQUIPNENT LOSS FACTOR = 0.75
S = SETTLEMENT HEIGHT OF LAST TEN BLOWS (CM.)
€ = TEMPORARY COMPRESSION = Gy+Cp+Cy
€y~ COMPRESSION IN PILE HEAD CUSHION (CM.)= 1_2_3:3

X

C,= PILE SHORTENING FOR PILE LENGTH OF L (CM.) = 10 RL

|

28

Cy= COMPRESSION IN THE SOIL UNDERNEATH AND SURROAUN NG THE PILE = 0.25 CM.
t = PILE CUSHION THICKNESS (M.)
L = PILE LENGTH (M.)
A = CROSS SECTIONAL AREA OF PILE (CM?)
Ey= MODULUS OF ELASTICITY PILE CUSHION THICKNESS (M.)
= 94,100 KSC. FOR SOFTWOOD CUSHION
= 112,300 KSC. FOR MEDIUM HARDWOOD GUSHION
= 136,300 KSC, FOR HARDWOOD CUSHION
Eg= MODULUS OF ELASTICITY FOR CONCRETE OF PILE
= 238,958 KSC. FOR R.C. DRIVEN PLE
= 284,366 KSC. FOR PRECAST DRIVEN PILE
= 339,882 KSC, FOR PRECAST SPUN PILE

= IF THE HILEY'S FORMULA IS NOT APPUCABLE IN VERY SOFT CLAY SITE, JANBU'S
OR DANISH'S FORMULA SHALL BE APPLIED AND CONFORMED TO STATIC PLE LOAD TEST
- MODIFIED FORMULA HILEY'S FORMULA SHALL BE CONFIRMED WTH

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

PILE LENGTH (L)

Wmh(MINIMUM HAMMER WEIGHT) {TON)

L < 15,00 M.

1 TIMES WEIGHT OF PILE

15.00 M. < L < 18.00 M.

% TMES WEIGHT OF PILE

L > 18.00 M.

2 TMES WEIGHT OF PLE

THE SIZE SELECTION FOR HAMMER

1. THE MAXIMUM HAMMER WEIGHT (W ) SHALL BE 0.0764JAFB (TON.)

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

B = WDTH OF PILE (CM.)
h = HEIGHT OF DROP (CM.)

2, THE MINIMUM HAMMER WEIGH SHALL BE AT LEAST HALF WEIGHT OF THE PILE AND 3 TON.

DETERMINATION OF PILE LOAD CAPACITY BY STATIC LOAD TEST

1. NUMBER AND LOCATION OF TEST PILES SHALL BE AS SPECIFIED IN THE DRAWINGS.
2. METHOD OF PILE LOAD TEST SHALL BE ACCORDING TO DOH STANDARDS.

3. ULTIMATE LOAD USED IN THE LOAD TEST SHALL BE 2 TIMES OF ALLOWABLE LOAD (F.S. = 2.00).

NOTES :
1. OTHER DETALS WERE NOT SPECIFIED ARE ACCORDING TO DWG. GN—001 TO GN-003,

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

MINISTRY

OF TRANSPORT

DEPARTMENT OF HIGHWAYS

KINGDOM OF THAILAND

STANDARD DRAWING
PiLE SPECIFICATIONS

DESIGNED : D.OH. & CONSULTANTS ]CHECKED:

BUREAU OF LOCATION

DATE: OCT 2015

REV. REMISION

DATE

{FOR DIRECTOR GENERAL)

& DESIGH
Zy_. i -
SUBMITTED : ] SCALE: AS SHOWN
DIRECTOR OF ATION & DESIGN BUREAV)
s — DWGNO. PL—001
oy ahald APPROVED ; v

SHEETNO.  3D6/R!




D:\std dwg 2015\PL—203(REVOD)

L* p500
0025 |, 1.50 R } 1.50 f0.025
A | | ¢ |
[ ) “JOTAL NO. OF P.C. WIRES/STRAND B« | TS"T“-C""'SSW;EP'%:."RES/ STRAND 4-DB25 ik, x 6.6 W o o
6-RB6 MM, © 0.025=0.125 (SEE CROSS SECTION) (SEE CROSS SECTION) /—‘@ /——@ 16~RB6 WM. © D.075 = 1125
Bt e | e / e e e e —— A=) ) 6-RB6 MN.® 0,025 = 0.125
ol 0]09 '.075 ®) s:]Ras MM.O 0.075 jﬂfﬂ (P N-RBE MM.© 0.150 . 4 P1) N-RB6. MM.O o.1so/ ‘mql /7 q].o7;=> ’_925
8 07 X - — — = - — . — — [ — /
Qmue,npo,g ; 3 = = “ / — i
S R S Y A, T A _H_______..________“/_,____,_,______‘_ £3 17-RB9 MM. © 0.075
{ 7
0,02 CHAMFER
3 4-pB12 uu.———/ E “_'1'—
A € 8-oR25 . B C 2-g251M. HOLES © TOP OF PILES
l 0.50 } 0.50 [
0.65x0.65 M. PRESTRESSED CONCRETE PILE
SCALE 1120
0.65 ’ 0.65 5 o6 0.65 & FuE
I«
—mg’-l——"‘i@——-fiz—s— 008 | . N-EQ.= 053 . 1 008 008 | . N-EQ.= 0.53 1 oos 006 | N-EQ.= 0.53 . | 008 W
0.02 0.02 2 l } g gl _ s, 035 035, ; ~—+— RG. PILE CAP
T~ il ° /_@ B-DB25 MM, x 150 M, o e —E2 B-DB25 MM. x 6.00 M. r_"' t T‘*_Jj s
J— . Lot % < .
8 N K T +— ——t 4 €} 4-812 Wi, Ve ‘ Z‘”@ 100825
g g * €3 RBo MiL. '© 0.075 o z 4 L PILE CUT—OFF LEVEL
B o w
n L_TOTAL NO. OF PC. - | TOTAL NO. OF PC: TOTAL. NO, OF PC. S| o <
b * WIRES/STRAND b WIRES/STRAND 3 WIRES/STRAND prt b, 010 PILE EMBEDMENT
o S ( SEE TABLE "" ) ol © (SEEmBE W) | © ( 'SEE TABLE "&" ) s A
g 2 2 - + 8 & - 3 8y
s 3 S a ol 4 = L
W B RBE MM, © D.075 0 E . 1 n ; 3 oy T i t—0.10 LEAN CONCRETE
z o o @ roo 2 . 41 € roo Mis. © 015 = £ 6-0825 MM, x 6.0 W, 4 e S 0 SAND BEDDING
[ - al 1
o ) R8s MM. © 0075 w 5
o a s . L ° 4
o i - iy ke % s SO i 3 + i — Y 2 N 5 g g gi°
5 {1 04 ¥
= -t '#§§ & "\& L €8 10-0B25 L=2.50
g ‘ 0.025CL. Bl gl l 0.050CL. 8 e 0.025CL. . =5 o
3 (rvPE) %‘g E (vPE) §g © (TvPE) €9 f0-0825 M. x 220 M. k. ® CONCRETE RILL
L) 11-DB12 © 0.10 i b (30 MPa. CUBE SYRENGTH)
PILE SECTION SECTION A — A SECTION. B — B SECTION C — C
SCALE 1:10 SCALE 1:10 SCALE 1110 SGALE 1110 ol ) 5 MM. THK. STEEL PLATE
pe! WITH 4 STRIP BAR HANGERS
T0 RECEVE IN~SMJ CONCRETE PLUG
e
1. 8040
~63 12-0825 uu.xak:o M ocs ' ] -
REINFORCING : . L 085 |
09,0108 025 10.09,0:08 TABLE "A” (AMOUNT PRESTRESSING TENDONS) PILE HEAD DETAILS
09,0080 08,0 ; ! A - ! DET/
NUMBER ‘AND DIA.(8) NUMBER AND DIA(8) NUMBER -AND DIA(#) NUMBER OF SCALE 1 20
I LENGTHS (,) OF P.C. WIRES OF STRANDS OF STRANDS LIFTING POINTS NOTES
hd & &) :‘;“:’F‘Zf’mxg'g:" L 10,00-14.00 44— 7.0 MM. 28-4 953 NM. 168 12.7 MM ONE 1. ALL DIMENSIONS SHOWN ARE IN METERS UNLESS OTHERWSE INDICATED.
. @/ 2. MATERIAL PROPERTIES ARE ACCORDING TO' DWG. PL~001
14.01-20.00 44-8 T0 MM, 28-¢ 9,53 WM. 16-8 12.7 MM. ™o S )
;goﬁ;;fiu 7 ! 3. PILE DESIGN CRITERIA AND SPECIFICATIONS ARE ACCORDING: TO DWG. PL~001
8 * ) 20.01-26.00 44—3 7,0 WM. 28-# 9.53 MM. 1658 12.7 MM, WO 4, THE MINHAUM INITIAL PRESTRESSING FORCE EXCLUDING SLIP LOSS IN WIRE STRANDS
e - — AND 7-WIRE STRANDS AS FOLLOWS
BASE pLA";'E 26.01-30.00 488 7:0 MM, 288 8.55 WM. 16-9 127 WM. ™o — 47,00 M. WRE STRANDS 45 KN./STRAND
. . 650%650%16 MM. e = _ » L
i 30.61-35.00 48-8 7.0 MM, 28-% 853 MH. 168 127 MM, wo 99.53 MM. 7-WIRE STRANDS 71.3 KN./STRAND
T2 ) s ® - e — $12.7 MM, 7-WIRE STRANDS 1285 KI./STRAND
5. THE ALLOWABLE COMPRESSION CUBE STRENGTH OF CONCRETE AT INITIAL PRESTRESS
SHALL BE AT LEAST 35 MPa )

. .
0,250 }\ .
I COLLAR PLATE

B50X250416 MM.
D

850x150x16 MM:

S?_)ﬂr.

6. THE :SPIRAL REINFORCEMENT IS ‘PERMITTED
7. NMAXIMUM PAYLOAD AND A LOAD CAPACITY OF PILE
AGCORDING TO DWG. PL-001
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P1 RBS |25, 75, 150 A 550 550 . a , AND DESIGN FOR APPROVAL BEFORE SO WILL BE USED IN .CONSTRUCTION
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