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ABSTRACT

The purpose of this project is studying about
three method of piling which are BORE PILE,AUGER PRESS and
NON-POLLUTION by comparing among these three types of piles in
time,cost,problem,advantage and disadvantage.

The NON-POLLUTION method is a new tecnique is
piling. Because this type is not problem in construction but it
unreliabity that can 1oad wiegth as much as those pile and a
little success in operating this type of pile.

This operation is the knowledge about limit of
three pileg,paticular NON-POLLUTION which is advantage for using

-the other piling project furtire.
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(a) Drill into caving soil and
add slurry as necessary for
adequate head and to required depth.
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{¢) Add tremic and pump cement. (d) Completed shaft.
Catch displaced slurry in sump pit.
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PC. SPUN PILE DIAMETER 600  MH.
_PILE TIP . -27.00 M.

SALFE LOAD 150  TON/PILE

LOAD CAPACITY OF FRICTION

FOR CLAY

o
"
]

Lxpx8xS§,

Q = UNTIMATE CAPACITY OF FRICTION
L = PILE LENGTH

p = SURFACE LENGTH OF PILE:

I
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S
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FOR SAND
e
L

p
N,

ADHESION FACTOR
UNDRAIN SHEAR STRENGTH OF SOIL

D.21 xLxpxN

PILE LENGTH

SURFACE LENGTH OF PILE
AVERAGE STP VALUE

layer 1 st 0 - 13.50 m. (clay)

R,

layer 2 st 13.50

QPZ

layer 3 rd 18.20
Qs

13.50 x 1.885 x 0.85 x 2.0
48 ton.

18.20 m. (s8ilty clay)

4.7 x 1.885 x 0.39 x 12.0
41 ton.

27.0 m. ( fine sand)

0.21 x 8.8 x 1.885 x 43

150 ton.

Total capacity of friction = 48 + 41 + 150

LOAD CAPACITY OF

239 ton.

END BEARING

FOR SAND

-4

= O PO
-2

at depth
Q,

SAFE' LOAD
F_1

26.7 x A x N

ULTIMATE END BEARING CAPACITY
SECTION AREA
STP VALUE- AT PILE TIP

27.00 m.

'26.70 x 0.283 X 32

242 ton
Q/FS1 + Q/FS2

14

FACTOR OF SALFTY FOR FRICTION = 2.50

¢
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F_2 FACTOR OF SAFETY FOR END BEARING = 4

SAFE LOAD

239/2.5 + 242/4.0

156 ton > 150 ton
Canclusion PC. spun pile diagetgr 600 mn. pile

tip -27.00 m. allowable bearing capacity more than 150 ton/pile
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DESIGN OF PRESTRESSED CONCRETE PILE

¢ .60 X 10.00 - 16.00 m. (TIS 398 + 2524)

Desién Criteria

f’
..r f,
f

c i

f

ca

1

lag)
]

P.C.Wires

use ¢ 7 nm.

b
it

f’

500 ksc.

0.7 £7,

0.6 f7_

1

0.45 f7_

0.33 £’
-1.59/f7_ =

P.C.¥Wires

350
210
225
185

lesc.
ksc.
ksc (for bending)

ksc. (for bearing)

-35.5 ksc. (for bending)

0.385 cmzlwire

16,500 ksc.

The wires are tensioned to 70% of ultimate strength

-
it

/
¢ 1

Assume 20% losses

-y
]

F :

Section Propertie:

A

H

Ix

0.7 x 16,500

11,550 ksc.

0.7 x 16,500 x 0.385 = 4,447 kg.

D.80 x 4,447 =

-¢60% - 40™)

50" - 40

it

3

1

5

,.558 kg/wire

s 570 cn

10,509 cm"

~



Zx

W

"For one point pick At 0.3L

Moment, due to handing

510,509

17,017
30

408 kg/m.

(10.00 - 12.00)

408 x (.3 x 12.00)°

1l

2

2,644 lg-m

" 51

3
cm

For two point pick At 0.207L

Moment due to transportation

(12.50 - 16.00)
408 x (.207 x 16.00)°

2
= 2238 kg-m ¢ 2644 kg-m
use 1 point pick moment.
+ 30% Moment allowed for impact
M = 1.3 x 2,644 = 3,437 lkg-n.
Check Stress
use 18 ¢ 7 mm. P.C.wires '
% steel = 18 x 0.385 x 100 = 0.44% > 0.4% 0.K.
1,570 :
/ Fe _ = 18x3,55 = 40.75 kse. /
Ag 1,570 e
X = 3,437 x TOO: = 20.20 ksc.
Zx 17,017
Fe + ¥ = 40.79 % 20.20 = 60.99 ksc. < fca 0.K.
Ag Zx |
"Fe - M = 40.79 - 20.20 = 20.59 ksc. > fta O.K.
Ag Zx
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Allowable Concentric Service Load

Na '(0.33 £7_ - 0.27 F_) _Ag  tonms

A, 1,000

i = (0.33 x 500 - 0.27 x 40.79) 'x 1,570 tons

1,000
= 241.8 tons
Ultimate Concentric Service Load
N? = (0.85 f’c - 0.6 F) _Ag tons

A, 1,000

= (0.85 x 500 - 0.6 x 40.79) x 1,570 tons

1,000
= 628.8 toms
Resisting Moment of welded Joint
1x = 1(60" - 58")
64 '
/S = 80,675 cm® - ‘
Zx = 80,675 )
30
‘ - 2,689 cn°
Allowable tensile stress for welded joint = 1,000 ksc.
M = 1,000 x 2,689 '

3 100

\

26,890° kg-m - "0.K.
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DESIGN OF PRESTRESSED CONCRETE PILE

¢ 500 mm. X6.00-16.00 m.

Design Criteria
Tf, = 500 ksc.
£7_, = 0.7f°_ = 350 ksc.
f_, = o0.8f’_ = 210 ksc.
£d4 = 0.45f7_ = 225 ksc.
£, = ~-1.59/f’_ = -35.50 ksc.
P.C.wire

use ¢ 7 mm. P.C.wire
As 0.385 cm’ /wire

f’

16,500 ksc.

The wires are tensioned to 70% of ultimate strength.

Lt}
i

0.7 x 16,500 = 11,550 ksc.

F = 11,550 x 0.385 = 4,447 kg/wire

\Kééume 20% losses.
F, = 0.80 x 4,447 = 3,558 kg/wire

Section properties

A, = ms0" - 325 = 1159 cn”’
4

Ix = (0" - 32" = 255,324 cn®
64 '

7x = 255,324 = 10,213 cm

25 !

53
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W = 301 kg/m.
For one point pick at 0.30L (L = 16.00 m.)
Moment due to handing Mh = 301¢(0.30 x 16.00)° = 3,467 kg-m.

+ 30% Allowed for impact
H = 1.3 x 3,467 = 4,507 kg-n.

Check stress

use 14 ¢ 7 nm. P.C.wire

F = 14 x 3,558 = 43.0 ksc.
A, 1,159
)| = 4,507 x 100 = 39.7 ksc.
Zx 10,213
F, +M = 43.0 + 39.7 = 82.7 ksc. ¢ 225 ksc. 0.K. -
A” Zx
E. - = 43.0 - 39.7 = 3.3 ksc. . >-35.50 ksc. O.K.
A Zx

Ultimate Concentric Service Load

N = (0.85f”_ - 0.60F) A, toms.

A, 1000

= (0.85 x 500 - 0.60 x 43.0) 1,159 toms.

1,000
/ﬁ- 3 ’
. = 463  toms. '
Resisting moment of welded joint .
Ix = x(50" - 48%
‘64
= 46,220 cn”
Zx = 46220 = 1,849 cm"
25
Allowable tensile stress for welded joint = 1;000 ksc.
S =, 1,000 x 1849 = 18,490 kg-m. O.K.

100

~



DESIGN OF PRESTRESSED CONCRETE PILE

" ¢ 800 mm. X 6.00 - 15.00 m.(CLASS A)

Design Criteria

£7. = 500 ksc.

£?_, = 0,70 £’_ = 350  ksc.
£, = 0.60 f’_, = 210 ksc.
f_, = 0.45 £’ = 225 ksc.
f,. = -1.59Jf’_ = -35.50 ksc.

P.C.¥Wire \

use ¢ 9 mm. P.C.wires

. 0.636 e’ /wire

S
-
1 1t

14,500  ksc.

The wires are tensioned to 70% of ultimate strength.

it

10,150 ksc.

-
(]

0.7 x 14,500

/ , .
\/f F = 10150 x 0.636 6,455 kg/wire

i ‘

I

Assume 20% losses.

F = 0.80 x 6,455 = 5,164 kg/wire
Section_broperties
A, = 1:(80° - 56°) = 2,563 cn”
4
Ix = w(80" - 56" = 1,527,870 cm"
64
Zx = 1,527,870 = 38,197 cm°

40



W = 666 Lkg/m.

For one point pick at 0.3L (15.00 m.)

Moment due to banding 666¢(0.3 x 15.000 "

2

H

6,743 kg-n.
+ 30% Allowed for impact _"
M = 1.3 x 6,743 = 8,766 kg-m.

Check Stress

use 32 ¢ 9 nmm. P.C.wires.

64.5 ksc.

F, = 32x5,164 =

A, 2,563

= 8,766 x 100 = 22.9 ksc.

Zx 38, 197 )
F,+H = 64.5+22.9 = 87.4 ksc. ¢ 225 kse. O.K
A, X
F.-M = 64.5-22.9 = 41.6 ksc. > -35.5ksc.  O.K.
A, Ix

‘/ﬁllowable concentric service load (according to PCI code.)

=
I

(0.33f7_ - 0.27F_)_Ag
‘ A, 1,000

(0.33 x 500 = 0.27 x 64.5)x 2,563
1,000

378 tons.

1

Maximum resisting moment




MR = (F, - f ) xZx

A 100

st

= [64.5 - (-35.5)1x 38,197

100
= 38,197 kg-m.
Combination of axial load and moment
For axial load = 300 tons.
Criteria of compressive stress
E /Y ) x S¥¢:
A, A, Zx
“64.5 + 300,000 + M < 225 ksc.
2,563 38,197
Maximun moment = 1,659,647 kg-cm.

-

Hence, Maximum moment with combine axial load = 16,596

16,586 kg-n.

Criteria of tensile stress

F, + P - X b JE
A, A, Zx
64.5 + 300,000 - M > -35.5 ksc.

2,563 38,197

Maximum moment = 8,290,671 Lkg-cnm.

82,906 kg-m.

Less value is used

kg-m.

Resisting moment of welded joint. (according to AASHO M 183)

Ix = w(80" - 77.8")

b 64

57 _



) b
= 230,632 cm"
7x = 230,632 = 5,765 cn’
40
Minimum yield strength Fy = 2,535 ksc.
Allowable tensile stress for welded joint = 0.55 Fy
= 1;400 ksc.
M = 1,400 x 5,765 = 80,710 kg-n. O.K.

Resisting

1

100

tensile strength of welded joint

Area

Allowable

Allowable

Resisting

of welded joint 1(80% - 77.6")
4

= 297 cm'.
tensile stress = 0.55Fy

= 1,400 ksc.
tensile strength = 1,400 x 297

= 415,800 kg.

= 415 t{ons.

compressive strength of welded joint

A

Allowable
Allowable

Resisting

compressive stress 0.55Fy

1,400 ksec.

n

compressive strength 1,400 x 297 = 415 toné.
1,000

shear strength of welded joint

Allowable

shear stress 0.33Fy

836 ksc.

1

58
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Allowable shear strength = 836 x 297
1,000
= 248 tons.

For combination of axial load and noment

For axial load "= 300 tons.

Criteria of compressive stress

P + M ¢ 1,400 ksc.
A Zx
300,000 + M ¢ 1,400 ksc.
297 5,765

Maximum moment, M 2,247,767 kg-cm.

22,477 lcg-m.

AN

:
Criteria of tensile stress N o

M - P ¢ 1,400 - ksc.

Zx A
M - 300,000 ¢ 1,400 ksc.
5,765 297

13,894,232 kg-cnm.

"

Maxiwum moment
Ve

il

138,942 kg-m.
‘Less value is used.
Hence, Maximum moment of welded joint with combine axial load

= 22,477 kg-m.
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Specification and Properties
Welded Joint

5

NH-PCS PILES have end;pla[e type welding splices. The steel end plate is provided at the end of individual pile section,
prestressing bars are fitted in the end plate by button heads. and reinforcing bars are anchored to the end plate. The end
faces of the joint are perpendicular to the axial line of the piles.

PC Steel Bar
Od 1

Spiral ’//

o N
e ?/\/J
Di:g/’ Thick - PC Steel Bar Joint
; - |
(mm) (mm) Dia. No. Dp el a "Ho t
|
(@d) (mm) | (mm) | mm) | (om | ()
300 .65 =0 6 233 12 8.0 4.2 1.6
350 0 70 7 280 12 8 4.2 1.6
400 5 470 8 325 12 9.5 4.2 L6 ,
+50 80 -0 10 370 16 10.0 14 16/ -
500 90 =0 13 410 16 11.0 4.4 L.6.
600 100 70 17 TR 44 1.6
500 120 "0 7 19 140 - [0 4 1.6
1000 140 90 R e TR L6

: _es .I ‘
zlﬁ 4.4 AR T Fan a1
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ol

LYY

Rrd

TR L
7 '\“/ =

i %[ OA NoOF| PLPL [ P2 | 12—
-+ (kgJm.) = |(mm.) | Wires | mm.) | (mm.) |mm,) | (mm.)

DIA
(mm.)

LOAD
T

MOMEN¥
(T.-M.)

CagroofTarose. | 87 : ~|-50. [1500| 100 | VARIES

50°.|1500| 100 | VARIES

3.0

40-55

50 |1500| 100 | VARIES.
$ e S B

Siie

50~ |1500| 100 | VARIES

15

50 {1500| 100° | VARIES
SEL 28 B Beteonr o 10

ist~7 | 14 | 20 [1800| 100 [ vaRies [ 40 | 19" | 100 | 83
|10.00-1.00 | T il SN 10 KO i1 :

A\ o

| 18| s0. 1800 100" VARIES

40

19

120

' 110.0015.00 - - | -

| 5001000 |- 120:

100 | VARIES' |-

32:-| 50 |2000| 100 | VARIES

11314 | 6958000 1286 | A. v9 40 | 80 |2800| 150 | VARIES

** AREA OF FLAT SHOE. “** BASE ON SOIL CONDITION

! ¢ .
215 4.5 M1 1E L TNAYLTI N8
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THE REST IS ABOUT 10 TIHES-
- OF DIAMETER.
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LOWER PILE
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MOVE THE EQUIPMENT SET TO THE DESIGN POINT
AFTER PUTTING THE AUGER FLIGHT INTO -THE HOLE
- OF THE PILE WITH THE MACHINE SET.
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DRIVE AND PRESS BOTH
AUGER FLIGHT AND PILE AT THE SAME
TIME.
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AFTER THE LOWER PILE
HAS REACHED THE DESIRED LIVEL
TAKE THE UPPER PILE WITH
THE AUGER FLIGHT INSIDE.
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CONNECT THE UPPER PART OF AUGER FLIGHT
. AND PILE'TO THE LOWER PART.
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COMPACT SOIL WITH HAMHER. UNTIL SOIL

IS DENSE.

fn17EaRuTRLINA2 8 TRUABY

/4

£
A
el
5
4




88
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AUGER DRIVE UNIT.

AUGER FLIGHT.

LOWER PILE.

-

THE MACHINE {S MOVED TO THE. PILING POINT. THE PILE WITH THE AUGER FLIGHT
INSERTED IS LIFTED AND PLACED ON THE PILING POINT.
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AUGER FLIGHT.

LOWER PILE.

( THE ROTATION OF AUGER
POINT AND VERTICAL OF PILE.
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HAMMER.

AUGER FLIGHT.
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THE AUGER FLIGHT CUT SOIL WHILE
THE PILE IS PRESSED SIMULTANEOUSLY,

4
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b METRE.

WaTuaRuLARNA AR U WS

audnduanasiu R 1200-15.00 WIRS




93

AUGER FLIGHT.
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‘;E;h WHEN THE LOWER PILE IS NEARLY SUNK.
| THE UPPER PILE 1S BROUGHT TO CONNECT.
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AUGER DRIVE UNIT.
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AUGER DRIVE UNIT.

HYDRAULIC.

HAMMER. ;

FOLLOWER.

UPPER PILE.

13

THE PILE IS HAMMERED CLOWN TO-
THE REQUIRED DEPTH BY DROP HAMMER.
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Effects of water content on cement grout properties. (After Littlejohn, Ref. 11.)
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NH-NWP (Non-Poiiution Piling) Method
. Type-1 Special Excavation Method
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“F | NH-NWP (Non-Pollution Piling) Method
£ i 7.2 Type-2 Cement Milk Method
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