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Static Pile Load test
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N1msgIugaInIsnaday (Static Load Test)
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szuvgasnIsinadnnnnagaeu (Static Load Test)

< 92UV Kentledge %58 Dead Weight Platform

“52UULELANEND 1158 Anchor Pile System
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Dead Weight Platform @unsmumems

Dead Weight . uns
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Platform : Horizontal
and Stable

Support Distance from
Test Pile > 2.00 s
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gUnsnlmIuANLAZIRUINENANEY
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15n19NAdaU (Static Load Test)
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N15LUsHanN1SNAdEBU (Static Load Test)

WERNIIHABILEIN (Pile Behavior)
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n1sUsHan1snAdau (Static Load Test)

ﬁhﬁwé’ﬁuﬁmﬁfﬂmw ﬂﬁf\m%u‘”ﬁ
Iﬂawﬂmmmwmaauuﬂmm msmaau“[ﬂwmﬁ%ﬂmaau qogm

200%-250% ‘ZIE]\‘l%’]“r‘i%ﬂ‘U'i‘ﬁV]ﬂaaﬂLLUU mﬂmaemsmm%%ﬂmiwﬂw
AU (Ultimate Capacity) INUWE DAL NARATE NSRS LT

@ Davisson

@ Chin

& Debeer &Wallays

@ Brinch Hanson

@ Mazurkiewics

@ Fuller & Hoy, Butler & Hoy
@ Vander Veen



nsuUsuantsnadau (Static Load Test) @




@ INSTRUMENTS

N15UIZLRBL ST ANILASLTIA N1 GWEIL%N

Tunsainlafigunsaiinussluuninnuandn 919UssliwAILSIEEANIBARDAAIH
AU INLENAINWSIHIBNIBAUA 1IN HRINIENT15289 Van Weel (1957)

Pile load, kips
0o 200 400 600

o=
A,y

—
~t
o

=

— \ - 121

g End) “ — Average
= brg |\ Skin resistance slope
c-;)‘.-; 2 od -- h

3
(a) Usual method of presenting data.



INSTRUMENTS
1

AAIAWELASINAT
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Section4.3 : Volume |l Specifications Chapter4 Foundation Works
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Instrumentation @

“*  Vibrating Wire Strain Gauges (VWSG)

“*  Mechanical Extensometer (Telltales)
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Vibrating Wire Strain Gauge (VWSG)

VWSG Sensor

VWSG
(Spot Weld Type)




INSTALLATION (VWSG)

.........J

|

n.l--.o!l1

Start Welds in Center, Work Toward End.
Place Insulating Card Between Tube and
Welder Tip to Protect Tube.

INSTRUMENTS



Vibrating Wire Strain Gauge (VWSG)

VIBRATING WIRE
and RESISTIVE
STRAIN-GAUGES

VW strain-gauges are used to monitor
strain in steel or in reinforced concrete
and massive concrete structures.
— Arc-weldable VW strai
are designed for arc welding to steel
structure such as tunnel linings,
plles and bridges.

Embedment VW strain-gauges

are directly embedded in concrete
for strain measure ments of piles,
foundations, dams, tunnel, etc.

C;‘dmm [msaéo, |

@ INSTRUMENTS

VIBRATING WIRE
STRAIN-GAUGES )

VWSG (Embedment Type)



Vibrating Wire Strain Gauge (VWSG) i
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Log of Boring
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Location of Instrument (VWSG and Telltales)

STS INSTRUMENTS COMPANY LIMITED
Location of Instrument (New Proposed)

TP14

Eoll Profiln

YWSG Locatian

Rad Extensametar Lacation

. Baft Clay. .

58T

2 No. al -2.90 m. {MSL.)

2 No. at-15.65 r, (MSL.)

Very.Stiﬂ'CIay.

2No. at -24.85m. (MSL.}

G

Very Dense Sand

2 No. al -36.75 m. (WM5L)

Very

sear

lay

2 No.at -38.95 m. {MSL )

Rrady

|—-sexd |
E3T

Very Dense Sand
«.37

Very Dense Sand

5201

2No. at-458.20 m. (MSL )

1No al -24 85 m. (MSL)

2o a1 -51,50 1. {MSL) | 1 No. 21-51.50 m (MSL)

Noli : P9 Top and Tin EIGVEion is ocated ar +1.034 ang -32.000 M.{MSL) respectively
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° INSTRUMENTS
Convert measured strain value @

from VWSG to load .
]

From hook ‘s law

Thus

E = Elastic Modulus of Pile (Concrete & Reinforcement Steel)
= Sectional area of Pile

>

P = Measured Strain from vibrating wire strain gauge
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Strain and Load Distribution along
pile Shaft from VWSG Data
N

Strain Distribution along Pile Shaft Load Distribution along Pile Shaft
(From VWSE Data) (From VWG Data)
pStrain AxialLoad, Metric Ton

0 50 100 150 200 250 300 0 500 1000 1500 2000

(RN
Arian| N

/
NV
///

/ —— TestLoad = 375 Ietric Ton
/ —&— TestLoad = 750 Metzic Ton
—— TestLoad = 1125 Metric Ton

—#— TestLoad = 1500 Metric Ton

S
N
N

—@— TestLoad = 375 Metric Ton

(VWEG)
—&— TestLoad = 750 Metric Ton
(VWEG)

—— TestLoad = 1125 Metic Ton

—#— TestLoad = 1 500 Metic Ton

—&— TestLoad = 1600 Metic Ton

——+— TestLoad = 1250 Metic Tan —®— TestLoad = 1600 Metric Ton

—+—— TestLoad = 1880 Metric Ton
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Mechanical Rod Extensometer (Telltales)

Location of Instrumentation (Tell—ale Rod)
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Mechanical Rod Extensometer (Telltales)




Compression Strain Mechanical Extensometer @'"STR”ME"TS

(Telltale) )
]

Telltale is an instrument that measure pile shortening during the static

pile load test

Data from telltale can convert to average strain by the following equation.

€ =A/L

Where

£, = average strain at midway of L

ayv

Shortening of pile that gets from Extensometer Instrument.

AN
1

L = Length between pile head and telltale anchor plate location



Compl"eSSion Strain Mechanical @INSTRUMENTS
Extensometer (Telltale)

If the test pile installs telltale more than one location, we can calculate another strain

average by

= (Ai -Aj) / (Li —Lj)

Where

gav = average strain at midway of Li and Lj that calculated from 2 telltale data.

Ai - = Shortening of pile that gets from Extensometer Instrument No. i
Aj = Shortening of pile that gets from Extensometer Instrument No. |
Li = Length between pile head and telltale anchor plate location No. i

Li = Length between pile head and telltale anchor plate location No. |



INSTRUMENTS

Strain Distribution along pile Shaft

from Telltales Data
1

Strain Distribution along Pile Shaft

(Form Telltale Data)
pStrain
0 50 100 150 200 250 300 350 400

-10

-20 [
-30

-40
o [ /A / —— TestLoad =375 Ietric Ton (Telltale)

i

e
"

\\.
<

/

Depth, m.

-50
r —&— TestLoad =750 Metric Ton (Telltale)
—¢— TestLoad = 1125 Metric Ton (Telltale)
=60 #— TestLoad = 1500 Ivletric Ton (Telltale)

—&— TestLoad = 1880 Ietric Ton (Telltale)
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18828 8ALENINNAFDU LWL ASINAS

[~ o & g Y]
Lﬂ']L‘ZINVIﬂﬂE]UT%IﬂﬁGﬂ'ﬁ AI1BINNITW 11 fb

289 Siam Tone 3747% 3 513b LA

#M1 Dia. 1200 mm. Max test load 1320 ton (600x2.2)
#M4 Dia. 1200 mm. Max test load 1320 ton (600x2.2)

#M3 Dia. 1500 mm. Max test load 2420 ton (1100x2.2)

Vo4 Italthai Trevi 117U 8 @1 laun

Sta. 0+108.061 Dia. 800 mm. Max test load 660 ton (300x2.2)
Sta. 0+326.300 Dia. 800 mm. Max test load 660 ton (300x2.2)

Sta. 0+562.930 Dia. 800 mm. Max test load 660 ton (300x2.2)
Sta. 0+919.440 Dia. 800 mm. Max test load 660 ton (300x2.2)
Sta. 0+078.500 Dia. 1200 mm. Max test load 1320 ton (600x2.2)
Sta. 0+901.440 Dia. 1200 mm. Max test load 1320 ton (600x2.2)
Sta. 0+181.951 Dia. 1200 mm. Max test load 1320 ton (600x2.2)
#M?2 River Pier Dia. 1500 mm. Max test load 2420 ton (1100x2.2)
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Vibrating Wire Strain Gauges (VWSG)

Mechanical Extensometer (Telltales)
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 AunsarSesfiadnlmddanadauawin 1500 WA

Eored Pile Dia. 1.50 x 60.00 m.,Nonthaburi Bridge, BH-6,M2

Lewsl | Depth Soll Laysr . . .

mi | m) [ee oo Soil Profile Strain Gauge Extensometer
000 | a0 GL #0000 Top of Boring af +0.00 m

-100 100

-200 | zoo Fl 2No.ar 25 m.

=300 | 300 | 5000 oM below Top pile cap

4 400 Trizle s =hal e =

- 500 g Pseiecon o s

£ £00

- T

= a0y

9. a St Glay

i 0

= 1

- 3.

E 1400 |-14000 14000 < lf i e

-1500 [ 1500

5 1600 Macilum Glay

-7 17.00 1 No. at-16.500 m.
-18 1200 Grownd]
S 1200

E 2000

-z

- 23

-23 1 No. at-22.500 m.
-24 [
-2500 | 2500

<2600 | 2600

-2700 | 2700

-2800 | 2800

-2200 | 2800

-3000 | z000

-31.00 | 3100

-3z iz

= o

-3 54

=35 35

- ®00

3T 37.00

-3 F5.00

=00 | Bl

-4 400

400 [ 400

-4200 [ 4200

4500 | 4300

-4400 [ 4200

-4500 [ 4500

4600 [ 4500

4700 [ 4700

-4500 | 4800

T T 1 No. at-43.000 m.
-5000 | 5000 im Ground)
100 [ 5100

-5200 | 5200

-5300 | 5300

5100 | 5400

RS Hurd Shay #M3
=56 &6
[5ro | sro0 |

58

-59.00 | 5800 2MNo. ar-59.000 m. | 1 No. at-55.000 m.
5000 | 6000 30,00 m. from Ground|

acecat Pl T st 40,000 m (50,00 m. from G.L ) ==

et Pl T &t -£5.500 m. MEL=xe

Extensometer

1 No. at-16.500 m.

1 No. 2t -28 500 m.

1 No. 2t -34.500 m.

HM2

']::'T Dr“’:t:' e Sail Profile Strain Gauge
2000
- 2No. et 2.5m.
- below Top pile cap
- Viatet Trisievs sal o st
h: Burng resiston o s
= Ll
R Q00 000 0000 Tup uf Bur rgJl-0.08m
e 100
. [ZNo st-11.000m.
= Loose Sand
&
20 700
-16.00 800
-17.00 | 200 2 No. at-16.500 m.
-1800 | 1000
-28
-2
-3 i
-3
-3200 | 2400
3500 |2
3400 | 2%
-3E00 |27 2 No. ar-24.500 m.
ELEFE Medium Clay
Rzl
-38.00
-39.00
-40.00
im0
-4200 34
-4 35,
-4l 6.
= ; ety Deanse Sand
-4 3.
-45.00
-43.00
-50.00
-51.00
-5200 Tl
-53.00
[ -5400
-5900 | 5100
6000 | 5200
r
r
-
T
= 2 No. ar-64.900 m.
€600 | 5800

1 No. 2t -84.900 m.
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Cyde Load, percentage of Minimum time of Cycle Load, percentage of Minimum time of
required testload holding load required test load holding load

1 0 . 3 10 30 mun.
10 30 min. 20 30 mun.
20 30 min. 30 30 mun.
30 30 min. 40 30 mun.
40 30 min. 30 30 mun.
S0 30 min. 60 30 1.
40 10 min. 70 30 mun.
30 10 min. 80 30 min.
20 10 min. 90 30 1.
10 10 min. 100 12 br.
0 L 90 10 min.

2 10 30 it 80 10 min.
20 30 min. — -
30 30 min. 70 10 mun.
10 30 0in. 60 10 .
30 12 hr. 30 10 .
40 10 min. 40 10 mun.
30 10 min. 30 10 .
20 10 min. 20 10 nun.
10 10 min. 10 10 nun.
0 1 hr. 0 6 hr.

¢+ Each increment of load shall be held for not less than the period in table or until the rate of settlement is less than 0.25 mm/h

slowing down.

+¢+ Each stage of unloading shall proceed after the expiry of the period shown in table

“ When the load is constant, time and settlement shall be record immediately on reaching the load and at approximately 5 min

intervals for 30 min., 10 min intervals between 30 min and 1 h., and 1 h. intervals between 1 h. and 12 h. after the application of
the increment of load.
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Static Pile Load Test on Bored Pile Dia. 800 mm.
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Static Pile Load Test on Bored Pile Dia. 1200 mm.
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Instrumented Static Pile Load Test on Bored Pile Dia. 1500 mm.
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Installation Dial Gauge for Pile Settlement Measurement
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Back-up Settlement Measurement Recorded Data for

(Piano Wire & Optional Leveling) Strain Gauge and Load Cell
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Mechanical Extensometer Measured by Dial Gauge
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Pressure Gauge Anchor Pile Uplift Measurement
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Reference BM for Leveling Measurement

Leveling measurement
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Plle No. Pile Dia. | Length| Design | Max Test Test Date | VWSG | Extenso Pile Toe Max Permanent
(mm.) (m.) |Load (ton)| Load (ton) Grouting | Set (mm.) | Set (mm.)
| SIAM TONE
#M1 1200 | 60 600 1320 |13/8/2012| B 3 3 16.50 6.00
#m4 1200 | 60 600 1320 |16/7/2012| €3 $ N 13.37 5.47
H#M3 1500 | 60 1100 2420 | 772012 | & & & 24.54 11.80
| ITALTHAI TREVI
5ta.0+108.061| 800 45 300 660 | 10/6/2012| 3 N N 14.63 4.72
$ta.0+326.300/ 800 45 300 660 | 29/6/2012| B 3 N 13.57 4.19
Sta.0+562.930 800 45 300 660 5/6/2012 | & 3 N 13.70 4.21
51a.0+919.440| 800 45 300 660 | 18/6/2012| 3 N 3 17.27 5.52
Sta.0+078.500, 1200 60 600 1320 1/6/2012 @ @ @ 16.29 6.09
Sta.0+901.440, 1200 60 600 1320 17/6/2012 @ @ @ 15.51 5.11
S10.0+181.9511 1200 | 60 600 1320 - F N N -
HM2 1500 | 60 1100 2420 - & & & -
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E le of R ded D
xample of Recorded Data PiLE LOAD TEST
PROJECT : CHAO PHRAYA RIVER CROSSING BRIDGE AT NONTHABURI 1 ROAD CONSTRUCTION PILE SIZE : Bored Pile dia. 800mm.  TEST PILE NO. : P1/2 #1
CONTRACTOR - ITT DESIGN LOAD : 300 Ton MAX. TEST LOAD : 680 Ton LOGATION : Nonthaburi TEST BY : Somdej
DATE ELAP.|  LOADING SETTLEMENT GAUGE AVG. | RATE | ACTUAL LEVEL x0.1 mm. LOADCELL
TIME MANOMETER READING x 0.01 mm. READING | (mm/ |MOVENT| REACTIONPILE | REF.|TEST|PIANO| BM | °C REMARKS
(a/miy) TIME [READING]  Ton G [ 62 | 63 | 64 |x00tmm| 30min) | (mm) No.1[No.2[ No.3| No.4| BEAM| PILE | WIRE (Ton)
| | i | ; ! ‘ | : L |
0300742 1145 0 0 0 100 100 100 100 10000 - 000 500 500 500 500 500 100 100 710 | - | 000
| ‘ | I N N , - !
0300712 1145 0 600 66 158 161 160 160 15675 - | 060 495 498 495 499 500 104 105 710 - 6990 Cycled
03/07/12 11550 5 600 66 159 163 162 161 16126 - | 061 - - | - - - - - - -
03/07/12 11555 10 600 66 160 163 162 161 16150 - 062 - - - - - - - - -
030742 12:00 15 600 66 160 163 162 161 16150 - | 062 - - | - - = - ...
03/07/12 1205 20 600 66 161 164 163 161 16225 - | 062 - - | - | - - - - | - -
03/07/12 12:10 25 600 8 161 164 163 162 16250 - | 083 - - | - - = - = .-
030712 1245 30 600 66 162 165 164 163 16350 0038 | 064 - - - - - - - - - 6954
- | ' | . 1 | : - H— i
030712 1215 O 1100 132 226 220 219 223 22200 - 122 489 492 480 495 500 111 110 710 - 13589
030712 1220 5 1100 132 227 221 221 225 22350 - 124 - | - | o | o | - -] -] - ]-] |
030712 1225 10 1100 132 220 223 223 227 22650 - | 126 - - - - - . = - | -
0300742 1230 15 1100 132| 230 205 26| 200 2726 - | 12| - | - | - | - | - | - | - | - ||
030712 1235 20 1100 132 231 225 225 228 22750 - | 128 - - | . - | - - - oo
03007/12 1240 25 1100 132 232 225 225 228 22775 - | A28 - - | - - = - - - .
0300742 1245 30 1100 132 232 225 226 229 22800 0060 128 - - | - - - - - - - 13083
0300712 1245 O 1600 19 312 300 206 302 30250 - | 203 480 490 480 491 500 119 120 710 - 20295
030712 1250 5 1600 198 314 301 208 305 30450 - | 205 - - - - - - - - |- ‘
0300742 1255 10 1600 198 314 304 300 307 30625 - 206 - | - | - | -1 -1 -1 -1 <7]-]
030712 1300 15 1600 198 316 306 304 311 30925 - 209 - - - - .- j - - | - :
0300742 1305 20 1600 198 317 307 305 312 31025 - 210) - | - | - | -] - -] -1 -1- ‘
030772 1310 25 1600 198 317 307 305 312 31025 - 11 B N N B e e A N !
0300742 1315 30 1600 198 317 307 305 312 31025  0.078 210 - | - | - | - | - | - | -] - | 19588
i | ‘ |
0300742 1315 0 2000 264 395 381 378 388 38550 - 286 472 483 478 488 500 | 128 125 i 710 | - 264.43
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CHAO PHRAYA RIVER CROSSING BRIDGE CHAO PHRAYA RIVER CROSSING BRIDGE
AT NONTHABURI 1 ROAD CONSTRUCTION PROJECT AT NONTHABURI 1 ROAD CONSTRUCTION PROJECT
Test Pile No. #M1 Test Pile No. #M4
LOAD, (ton) LOAD, (ton)
i 0 300 600 900 1200 1500 o 0 1.19mm, 300 600 900 1200 1500

— —Cycle 1 ——Cycle 1
1.34 mm. \ 5.02 mm —Cydle 2 1A, qﬁL —Cycle 2
m —Cyde3 | 478 mm. —Cyce3
6.00 -
o \_\ [P | a0 | g

13.37 mm.

16.50 mm.
-20 i S— P ey

SETTLEMENT, (mm)
]
SETTLEMENT, (mm)

| |
BORED PILE DIA. 1200 mm. BORED PILE DIA. 1200 mm.

| -40
-40
FIG.1 LOAD -SETTLEMENT CURVE FIG.1 LOAD -SETTLEMENT CURVE

Pile Head Movement, mm. Pile Head Movement, mm.
Cycle 1 Cycle2 Cycle3
Description . Y ¥ Description Cyclel Cyde2 Cycle3
Max. Test Load Max. Test Load Max. Test Load Max. Test Load Max. Test Load Max. Test Load

660 ton 660 ton 1320 ton 660 Tons 660 Tons 1320 Tons
Gross Settlement 5.02 542 16.50 Gross Settlement 4.52 476 1337
Permanent Settlement 123 134 6.00 Penmanent Settlement 119 1.44 547
Recovery Rebound 3.79 4.08 10.50 Recovery Rebound 333 332 7.90

#M1 (Dia. 1200 mm.) #M4 (Dia. 1200 mm.)
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CHAO PHRAYA RIVER CROSSING BRIDGE
AT NONTHABURI 1 ROAD CONSTRUCTION PROJECT

Test Pile No. #M3
LOAD, (ton)

; 0 AR 500 1000 1500 2000 2500

|
P | i
2.87 mm: } —Cycle 2
e 6.71 mm. —Cycle 3
(Dia. 1500 mm.) ——
11.80 mm.
£ |
g 1
= \
= |
£ 20 !
w
: el ]
w
% 24,54 mm
o Y | S—— S
|
BORED PILE DIA. 1500 mm.
‘
-40 |

FIG.2 LOAD -SETTLEMENT CURVE

Pile Head Movement, mm.
- Max(ﬁ:lsi ioad Ma:izls: ioad Max(.zizlsi ioad
1210 ton 1210 ton 2420 ton
Gross Settlement 6.71 7.57 2454
Permanent Settlement 203 287 11.80
Recovery Rebound 4.68 47 12.74
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1
Limited Load Analysis#M3 (Dia. 1500 mm.)

Limited Load Criteria | Limited Load Type | Loading Capacity (ton)

Davisson Yield Load 2700.0
Mazurkiewicz’s Ultimate Load 3458.5
. o . 7
Davisson Method Mazukiewicz’s Method
P FIG. 5 FAILURE LOAD : DAVISSON CRITERIA - :
25,000.0 i . = —t N [ | DU =L el %’?i, 3000 .'I
20,000.0 | : b , i e — 2 20 ] v_':__,,.-----‘
Z o000 | \ e & 2000 | '“\_ f’
g ‘ 2 1500 N . .
S 10,0000 4 " — S B I | L& I
G 1000 o »
| | [~ o
50000 4—~7 - i ma = L soF v
[ J
0.0 T T T 0 e -
0.0 5.0 10.0 15.0 20.0 25.0 300 35.0 6 3 0 3 6 9 12 15 18 21 24 27 30
SETTLEMENT (mm)

MOVEMENT (mm)
[MAZURKIEWICZ'S LIMIT LOAD =3458.5 ton
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CHAO PHRAYA RIVER CROSSING BRIDGE

CHAO PHRAYA RIVER CROSSING BRIDGE
AT NONTHABURI 1 ROAD CONSTRUCTION PROJECT AT NONTHABURI 1 ROA_D CONSTRUCTION PROJECT
Test Pile No.P1/2 #1 est Pile No.P2/2W #
LOAD, (ton) LOAD, (ton)
. 0 gsemm 100 200 300 400 500 600 700 o 0 oimm 190 200 300 400 500 600 700
0.8 mm, —Cydle 1 —_— [ —cycet
\\— i 4.22 mm. —Cycle 2 = 5.02 mm —Cycle 2
4.72 mm; L \\‘\ —Cycle 3 N 5.46 mm. —Cycle 3
o T - < L= B B
. — " =T
£ £ 13.57 mm.
= | 14,63 mny =
i £ o
L 20 & w2 s ———— —
7 | W
-30 | -30 — S
BORED PILE DIA. 800 mm. ‘ BORED PILE DIA. 800 mm.
|
| -40
FIG.1 LOAD -SETTLEMENT CURVE

-40

FIG.1 LOAD -SETTLEMENT CURVE

Pile Head Movement, mm. Pile Head Movement, mm.
ot Max(.jizls:’ ioad Max(.:{":lsi ioad Maxc.:izls: ioa d Doy Maxt.jizlsi inad Max?izlsi ioad Max(.:izls: ioad
330 ton 330 ton 660 ton 330 ton 330 ton 661 ton
Gross Settlement 422 4.60 14.63 Gross Settlement 5.02 546 13.57
Permanent Settlement 0.58 0.89 472 Permanent Settlement 1.21 1.65 4.19
Recovery Rebound 3.64 371 9.91 Recovery Rebound 3.8l 38l 9.38

#Sta.0+108.061 (Dia. 800 mm.) #S5ta.0+326.300 (Dia. 800 mm.)
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CHAO PHRAYA RIVER CROSSING BRIDGE
AT NONTHABURI 1 ROAD CONSTRUCTION PROJECT

Test Pile No.P2/2 #1

LOAD, (ton)
05 49 mm. 100 200 300 400 500 600 700
T
——Cycle 1
—Cycle 2
——Cycle 3
|

_ S e

£

E 13.70 mm.

=

i

s -20

]

|

I

=

w

7]

-30
BORE? PILE DIA. 800 mm,
-40

FIG.1 LOAD -SETTLEMENT CURVE

CHAO PHRAYA RIVER CROSSING BRIDGE
AT NONTHABURI 1 ROAD CONSTRUCTION PROJECT
Test Pile No.P1/2W #1
LOAD, (ton)
B e 10 200 300 400 500 600 700

m ‘ ‘ —Cycle 1
5.52 mi s i

0

17.27 mm.

SETTLEMENT, (mm)
o
o

‘ BORET PILE DIA. 800 mm,

-40
FIG.1 LOAD -SETTLEMENT CURVE

Pile Head Movement, mm. Pile Head Movement, mm.
- Ma}fiils: ioa d Max(.:izlsi inad Max(.:?l::z ioad - Max(.jizls: inad Max(.:izlsi ioad Maxc.:izls: ioad
330 ton 330 ton 660 ton 330 ton 330 ton 660 ton
Gross Settlement 3.90 4.42 13.70 Gross Settlement 541 5.82 17.27
Permanent Settlement 0.49 113 421 Permanent Settlement 0.67 1.08 5.52
Recovery Rebound 341 329 9.49 Recovery Rebound 4.74 4.74 1175

#Sta.0+562.930 (Dia. 800 mm.)

#S5ta.0+919.440 (Dia. 800 mm.)
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CHAO PHRAYA RIVER CROSSING BRIDGE CHAO PHRAYA RIVER CROSSING BRIDGE
AT NONTHABURI 1 ROAD CONSTRUCTION PROJECT AT NONTHABURI 1 ROAD CONSTRUCTION PROJECT
Test Pile No.P1/2 #1 Test Pile No.P1/1W #1
LOAD, {ton) LOAD, (ton)
T 300 600 900 1200 1500 Dptay 300 500 900 1200 1500
0 0 28
‘ ——Cydle 1 Y " I —Cycle 1
—Cycle2 | 4.33 mm. —iCycle 2
——Cycle3 m\ 475 mm, —Cycle 3
‘ R - .10 \
| _ \____
T E s
3
E{ T 16.29 mm. E 15.51 mm.
& o g . N s
ﬁ -20 E 20
=
E
8 | 8
T R T B
BORED PILE DIA. 1200 mm. BORED PILE DIA. 1200 mm.
-40 -40
FIG.1 LOAD -SETTLEMENT CURVE 5 : FIG.1 LOAD -SETTLEMENT CURVE

Pile Head Movement, mm. Pile Head Movement, mm.
- Max(.:ﬁlsi ioad Max(.:i’":i: iuad Max(ﬁ:lsi ioad Lo Max(.::}zls: ioad Ma}fi’":ls: ioad Ma:'ﬁls: ioad
660 ton 660 ton 1320 ton 660 ton 660 ton 1320 ton
Gross Settlement 5.20 6.16 16.29 Gross Settlement 433 4.75 1551
Permanent Settlement 132 2.01 6.09 Permanent Settlement 0.64 0.99 5.1
Recovery Rebound 3.94 4.15 10.20 Recovery Rebound 3.69 3.76 10.40

#S5ta.0+078.500 (Dia. 1200 mm.) #5ta.0+901.440 (Dia. 1200 mm.)
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U

[ [~

HANISASIIAAT Strain Gauge LWIZHINIRARILENINTIAIINaWALBWBNITNATEY

Shaxtion Befone After Befor Afler Befor After Afier After Afer Afer After After
Installstion | [Bstallason | Pousmg Cencrete | Pouring Cancrete | Grouting Grosting Crosting Grouting Grouting Grouting Ciuling Gruveling
THZ535 TI&2555 RAI2455 LR RR 1882555 2142555 21672555 I5/G2555 IEGII5ES 12555 412555 GITRELL
e - . 1 i & i4 17 m b33 P %
VW RS | Inslnmmenlalon 1300y 12:00 LR ] 14=0i 1330 14:00 11:40 (NEI(1] 11:40 11235 14:30 1330
| o, | posiionim) | g 6 L6 1E I iz I I e I I I
i 51-1 =2.50 G834 1226 5459 BlLE 07,3 g129 BIZE EIT.R Bl5A4 R0 B2 &25.0
51-2 -2.50 4467 455.F ElnE B09.0 AE0.7 B0 C E17.1 CRES ] %] 8274 5 2745
, L5 -16,50 53529 3955 TIE T4E4 9,7 6997 8.2 7175 73 7174 7150 TI5.0
52-2 <16.50 961 SE5.R M7 420.0 4045 462 4087 4081 4080 41009 4100 4100
£3-1 -I2.50 5110 5045.7 47R.5 4820 5M.0 5368 S40L7 S465 5458 3= 5514 3514
: 532 22,50 5740 671 5248 5.0 $11.8 318.4 5192 5258 5183 5308 5313 5313
541 -4, 00 TORR TE5.1 TELR HUGH TELD THRG TILS THOL] TH3S THO4 T Ted.|
i 24-2 -40, 00 AIER 78,2 OG5 Ti0.4 3985 19].9 1041 003 5 4086 4123 4123
551 =59.00 3908 G008 5.9 all 565,3 =264 31 544 LR 716 Th.5 TES
¢ 552 -0 3020 4726 442.1 5443 FE1A 541.9 5E0.5 0 &l 3 al0.x G138 al1E
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HANISASIIAAT Strain Gauge LWIZHINIRARILENINTIAIINaWALBWBNITNATEY

Strain (Micro Strain)

950.0

850.0

750.0

650.0

550.0

450.0

350.0

250.0

150.0

50.0

-50.0

Bﬂ[ar_Gmutinglm After Grouting

A A
£y =3 =Y

A

! | | | | | | | | | | | | K |

0 1 2 3 4 5 6 7 8 9 101112 13 14 1516 17 18 19 20 21 22 23 24 25 26 27 28 29
Time (Day)

) 3

——5S1-1
—=-51-2
—ir=52-1
--52-2
-=-53-1
—0-53-2
—+—54-1
-8-54-2
—A-S5-1
=9=55-2
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HANISASIIAAT Strain Gauge LWIZHINIRARILENINTIAIINaWALBWBNITNATEY

Strain (Micro Strain)

950.0

850.0

750.0

650.0

550.0

450.0

350.0

250.0

150.0

50.0 |

-50.0

1
; —A—55-1
E ——55-2
1
A il —o——o
— ——
——
|
L -~ & Aa—aA
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

Time (Day)

The residual load was not
take into consideration
due to Strain Gauge no.
S5-1 shows unreasonable
strain values which may
be cause by concrete
nearby was broken
during grouting process

In opposite side, another
Strain  Gauge no.S5-2
shows very small change
in strain values during
grouting  process. This
indicate that there is not
significant residual stress
generated on toe during
grouting
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HANISATIIALASDIHD TR LA LTINAWIR 1500 NN, HEM3 =

Selected Data

il L al Pibs Hissd (Ulalric Tomd

g B

E

WSS Checking jol 250 m. GL, £0.00 m. }

l

Axial Load ab File Haed (Mt Tan)

- B B B B Y 8

VSE Chackmg jat - 18.50 m, GL. 2000 m )

HANTISHATIAIGAN
Strain Gauge Tub
JZHININT
AL HBNITNATDU

ol Lewrd ot Pilo Hoad (Wanie Ton)

NEEEE

Al Losel i Pl Hemd {Mliiric: Ton}

- &8 B 8 E E 8

ri RN
f o

Axial Loded wi Pk Huosel (Mivk: Tong

SUVWSE Chaciing (al -58.00 m GL, #0.00wm. )
000
s P ‘,l*
1
|
w000 }
500 i S
e E5- T
o
i3 ] 10 e 0 B/ O O
o, | PStrmin)
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NAN19092378 Extensometer 1%33?‘1'5']\1 A1INpdaau

g

—a— Ebermometer Dapth -16.5m
—i— Extergermatar Dapth -22.5 m

—i— Extermometer Dapth -48.0 m

Esbersormaiar Dapth -53.0 m

B 10 12

Settlemet (mm)

14

16 18 20
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3188LD8ANITILATISHNANTIR59996 Strain Gauge
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Pile Capacity = Skin Friction + End Bearing

Load PO

Load

2%%%

Frictionl

Friction2

Friction3

Friction4

oad P1

oad P2

!
]
|

oad P3

ELI——>.——>.——><::|

TLoad P4

Depth

v

Frictionl = Load PO — Load P1
Friction2 = Load P1 — Load P2
Friction3 = Load P2 — Load P3
Friction4 = Load P3 — Load P4
End Bearing = Load P4

Unit skin friction = Friction i /Skin area
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3188LD8ANITILATISHNANTIR59996 Strain Gauge

Convert measured strain value to load

Form hooke's law

E = o /e = P/(Ag)
Thus
P = (EA) ¢
P = load at strain gauge installed location

E = Elastic Modulus of Pile (Concrete & Reinforcement Steel)
A = Sectional area of Pile

€ = Measured Strain from vibrating wire strain gauge

Parameter “E” and “A” of pile is not easy to taken
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3188LD8ANITILATISHNANTIR59996 Strain Gauge

Methods to evaluate “EA” of test pile are shown below

Theory EA

Modulus of concrete can get from standard concrete

compression test of sample in laboratory. If not have, an

empirical formula such as

Ec = 15210V f'c

When Ec and f’c in ksc. unit



3188LD8ANITILATISHNANTIR59996 Strain Gauge
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Calibrate Pile Stiffness (EA) from strain gauge near the pile head

By install strain gauge near pile head and assume no skin friction near
pile top. Load at pile head also knowing by calibrated load from
hydraulic jack or load cell. Both stress and strain are measured, then
modulus of concrete can be get and assume to use this value along the

pile shaft.

Load (P)

,l
’/
P

”
'
'
' d
’
'
’
’
’
’
td
'
’
’
e
'
,/
”’

v

Strain (€)
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Fellenius‘s method (1989)

@ INSTRUMENTS

Fellenius's approach (1989) assume stress and strain relationship of test

pile follow a second-degree line: y = ax? + bx + ¢

For a pile taken as a free-standing column (case of no shaft resistance)

Load P

Strain Gauge, € ]

Free-standing

b

column

MA

T

e

€

[
>

The tangent modulus of the composite material is a straight line sloping

from a larger tangent modulus to a smaller. Every measured strain value can

be converted to stress via its corresponding strain-dependent secant modulus.



3188LD8ANITILATISHNANTIR59996 Strain Gauge

The equation for the tangent modulus line X A is :

MxA = (do/de)xA = dP/de

which can be integrated to:

However, ©

Therefore,

N>T0 Omz

oXA = 0.5De?2+ Cg
= ES X g
(Es xA)e = P = (0.5D¢ + C)e

tangent modulus of composite pile material
secant modulus of composite pile material
slope of the tangent modulus line
measured strain

load

sectional area of pile

y-intercept of the tangent modulus line
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3188LD8ANITILATISHNANTIR59996 Strain Gauge

Use Fellenius's approach (1989), and plot graph MA vs. Strain. Then Fit converge linear line
(Normally layer that near the pile head will Full Mobilized first). However some layer that not full
mobilized, Fellenius's approach can not give a “EA” value (or case converge linear line is not
clearly see) thus for this case we need to assume converge linear line by comparing Fellenius’s Pile
Stiffness Value versus Theory EA.

After get “EA” of every installed strain gauge layer of pile, we can calculate load at every
layer by above equation

Tangent Modulus x A (Mega Ton)

Calibration Chart for finding The New Pile Stiffn
9 1 :2; ? Approx. Fit Line Egn of Converge Point Coeffient of New Pile
] ﬁ\ s s3 VWSG
8] 54| in Tangent Modulus Vs. UStrain Graph Stiffness
—*— S5 ||
—o-se6 No. Slope Intercept 0.5D C
S1 Unknow Unknow - -
S2 -1.931E-03 3.105 -9.653E-04 3.105
S3 -1.709E-03 3.028 -8.545E-04 3.028
] - S4 -2.240E-03 3.358 -1.120E-03 3.358
L
o] 100 200 300 400 500 600 700 S5 Unknow -1.120E-03 3.358
uStrain




3188LD8ANITILATISHNANTIR59996 Strain Gauge

Load distribution along pile shaft

@ INSTRUMENTS

After know pile stiffness parameter, a load distribution along the pile shaft at each

load step can be plot. After that, unit skin friction between strain gauge installation

layers can be calculated.

Srrain Diswibution along Pile Shat
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T18azld8AN1TItATIZRNANT9R97999m Strain Gauge

| START |

Data Reduction & Check Consider Bored pile Record Dhata Comparta
Flow Chart for P
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31882L08ANSILASIZHANAN13A59990 Extensometer

Strain Calculation from Extensometer Data (Telltale)

Extensometer (Telltale) is an instrument that measure pile shortening during the static pile load test
and normally extensometer readings are referenced to the top of the pile thus measured pile
shortening from telltale is the pile shortening between pile head and telltale anchor plate location.
Data from extensometer can convert to average strain by the following equation.

e~ A/L
Where
€, = average strain at midway of L
A = Shortening of pile that gets from Extensometer Instrument.
L = Length between pile head and telltale anchor plate location

If the test pile installs telltale more than one location, we can calculate another strain average by

qu: (Ai 'Ai) / (Li - Li)
Where
€ = average strain at midway of Li and Lj that calculated from 2 telltale data.

av

Ai = Shortening of pile that gets from Extensometer Instrument No. i
Aj = Shortening of pile that gets from Extensometer Instrument No. j
Li Length between pile head and telltale anchor plate location No. i
Li = Length between pile head and telltale anchor plate location No. j
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HANISILASIZHALASDINDIA LbLEILINAWIA 1500 NN. HM3 -

Evaluation of Pile Stiffness

Calibration Chart for finding The Mew Pile Stiffness
10
] \Approw. Fi Lire Egn of Converga Painl Caafianl af New Pils
i wwaa
a2 In Tangent Moduius Vs, [LStain Gragh Stiffress
| ——Sa Mo, Shapa Indercepl (] [
9
. | o 51 -1.3256-08 5183 8613604 | 5183
N =1 )
| o 52 2 351E-03 5832 ATSE0G EEIR
" } | S 53 -2.683E-03 £.260 M1ED3 | em80
1 l ‘ 54 Lnknaw -1.341E-03 G260
E‘ ) \ | 55 Uriknaw AMIE0R | &0
§-
< |
: | |
a4
3
3 ! |
s 6
= - | i
E
4
& femark
5 = | 1) Strain gauge layar (54 - 55) not have 8 clear converge
‘ L. point thus assume this lest pile is prismatic member and
i pile stiffness al layer 54-55 equal pile stiffness at 53
5 SN D D B
0 100 200 300 400 500 600
pStrain
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70 L

Strain Distribution along Pile Shaft

(From VWSG Daia)
pStrain

100 200 300

400 500 600

Load Distribution along Pile Shaft

{From VWSG Data)

500

Axial Loa
1000

Metric Ton
500 2000 2500 3000

—_—

@ Test Load = 242 Metric Ton (VWSG)
—d— Test Load = 484 Metric Ton (VW)
—3¢— Test Load = 726 Metric Ton (VWS
—#— Test Load = 968 Metric Ten (VWS
—#— Test Load = 1210 Metric Ton (VWSG)
Test Load = 1452 Metrie Ton (VWSG)
—— Teal Load = 1654 Metric Ton (VWS
Tesat Losd = 1936 Metric Ten (VWS
Teat Load = 2178 Metric Ton (VWS(T)
Test Load = 2420 Metric Ton (VIWSG)

During testing,
= ———— T

~—#—Test Load = 242 Metric Ton
=& Test Load = 484 Metric Ton
—#—Test Load = 726 Metric Ton

% Test Load = %68 Metric Ton
- Test Load = 1210 Metric Ten
+— Test Load = 1452 Metric Ton
—— Test Load = 1694 Metric Ton

Test Load = 1936 Metric Ten
#— Test Load = 2178 Metoc Ton
# - Test Load = 2420 Metric Ton
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Maobilized Skin Friction (From VWSG Data)

Iate fhiat: This Load distrioulion curve is not directly ——-26m 185 m
rRasurarel bul calsuilals fram messured srain. Ths the

pracisan of this load datrioullon dapending on many tacior {Such
& as EA). And this graph nat considerinchude residual load before | —s—-205k -0 m
\mating. Then for using this graph sl . anginesring juodgmeant.

10t 220 m

— -0 500w

'-.--—-T_ L -:

Mictilized Skin Friction {Tornim®)




HANISILASIZHALASDINDIA LbLEILINAWIA 1500 NN. HM3

Load | Total set | Shrotening |Toe Movement friction End Bearing
ton (mm.) (mm.) (mm.) ton t/m2 ton t/m?2
1210 6.71 6.82 0 1002.22 3.60 207.78 118
1694 11.2 10.8 0.4 1204.17 4.33 489.83 277
2178 17.75 15.29 2.36 1355.43 4.88 822.57 466
2420 24.54 18.72 5.82 1412.15 5.08 1007.85 570
T
= == = Total Settlement (mm.)
25 1 —{l— Elastic Shortening (mm.) Fd
’
— & =Pile Toe Settlement (mm.) Pid
I’
__ 20 o
= s
£ v
E /‘:/.
H Pig
£ 15 _
E R /
E
2 ==
o -
10 /
||k
5 Fd
- - ’
B
o - -
0 - . | - =
1000 1200 1400 1600 1800 2000 2200 2400 2600

Load (ion)
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