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Kazik Sureklilik Deneyi / Pile Integrity Testing (PIT)

Durum Analizi 1

Karsi Kuyu Sonik Log Deneyi / Cross Hole Sonic
Logging Test (CSL)

Yuksek Sekil Degistimeli Deneyler / High Strain Testing
(CAPWAP)

Kazik Yikleme Deneyleri (Tahribath Yontemler)
Durum Analizi 2
Durum Analizi 3

Sonucg ve Oneriler
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...ve bunlarin ne kadar raporlanip kayit allina alintyor?
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Nispeten ekonomik bir test teknigidir.
Kazik bashginda minimum hazirlik yaparak test hizli bir sekilde
gerceklestirilir.

v' Buyuk hatall bulabilir (kilcal catlaklar bazen buytk hata olarak

v
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goOzukehilir).
Tamamlanmis yapilarda bazen kazik baslgr dokiiminden sonra
uygulanabilir.

Katl bir beton kesiti gerektirdiginden daha cok betonarme fore
kaziklarda uygulama yapilabilir.

Kazik Boy/Cap orani 40 civarini gecerse olcumler saglikl oimayabilir.
Uniform olmayan kazik kesitlerinde yorum yapmak zor olabilir.
Problemin kazik kesitinin hangi bolgesine dUstUgunu gosteremez.
Buyuk capli kaziklarda sadece bir noktadan o6lcum almak yetmeyebilir.
Kaziklar cok yakin oldugunda uvygulamasi siniridir (iksa projeleri?)
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Suspected
nature of 2nd
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significance
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Suggested Actions

anomaly l/\
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?

C
C

Undertake an engineering
review of the pile.

Undertake an engineerin
review of the pile.

Total No. of New piles

ANOMALOUS status in this site area is:-

6 | OK | 2.8|

| med | 9.5| | |

Total No. of New piles

oK status in this site area is:-

Total tests in this area

Summary and Conclusions

Piles retested

New piles tested

Total tests
Satisfactory piles
Piles requiring actions

Pile Integrity Evaluation Survey Visit No. 26
0
10
10
6 (within the defined capabilities of the tests)
4

PIT 6lcumlerini alan firma ile kazik imalatini yapan firma ayr olmalidir.
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Data
quality
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significance
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Suggested Actions
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1.2
1.2
1.2
1.2
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status in this site area is:-

14

Total tests in this area
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Summary and Conclusions

Piles retested

Pile Integrity Evaluation Survey Visit No.
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significance
of 2nd
anomaly
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(nh)
/ Bmlfracture

Status

ANOMALCUS high ? Undertake an engineering
review of the pile
construction details to

establish the likely nature

other piles in thi
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ANOMALCUS|

ANOMALCUS

ANOMALOUS

ANOMALCUS

fracture
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and significance (if any) of
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Undertake an engineering
review of the pile
construction details to
establish the likely nature
and significance (if any) of
the anomaly.

Undertake an engineering
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construction details to
establish the likely nature
and significance (if any) of
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establish the likely nature
and significance (if any) of
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construction details to
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and significance (if any) of
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6381

Retaining Wat

Ref, 7508PilR

Pile No.

6381

Retaining Wall

Clienl Ref, 7508PiIIR

Pile Details

CFA
Bored Length (m) 156
Diameler (mm) 600
Sieel 6T20 x 5m
Caoncrsls 7

Strata - ali levels re PPL

Deplh lo base (m/

Tyvpe SPT

1.2 made
5 clay
-] clay

clay

19
20
30
40

. .
Type CFA
Bored Length {m} 156
Ciameler {mm) 600

Sleel BT20 x &m
Caoncrete 7

Cepth lo base {m

1.2
5
a

Test Data

Reilectopram Visualization

Test Details

Sail Profile Sile Vigit

[
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T

Tesl dale

Tima

Engineer
Test i.D.

Notes

Tes! leval 0.7
Dala Quality med

Pile Age >7 days

Pile Bar Vel 4000

Panetration 13

Pile head
Stiffness

1 1

"1 -1 & ¢ 3
Ront Retative Imp,

0 b 400 600
A

She Vel {mvs}

(m} below PPL

approx.
{m/s) assumed
{m) batow last levei

(MM/mm) dynamic

TestData

Yisuwslizelion

Test Details

Suil Prafile Sile Visil

L]

Reflectegram

T
Tes! dale

Engineer
Test L0,
HNotes

Test ievel 20
Data Quality med

Pile Age
Pile Bar Vel 4000
Ferelration 125

Pile head
Slifiness 1.26

>7 days

9 00 M0 X

13042007
Tirme 1447

Acoustic Assessment

2

(m) below PPL

approx.
(nvs) assumed

(m) below test leve!

{MMN/mm} dynamic

Shear Vil (min)

g

Expected Mature

Corroeberation

Certainly

Expected Nature

Comobaration

Significancd

fracture >

other piles in this area confirmed o

conlam fraclures al this leved, high

mechanical
damage fracture

anomaly within ctay bore and
below base of renforeing cage

Underlake an engineering review of the pile consiruction details to estabiish the likely hature and

significance {if any) of the anomaky.

Ghecked by, N A Puilord

03/0572007

Suggested Actions

Underiake an engineering review of the pila,

Checked by, N A Pulford
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Problemli Kazikh Temasller

Problemsiz Kazikh Temsller

Test Yapiimayan Kaziklar
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Problemli Kazikh Temasller

Problemsiz Kazikh Temsller

Test Yapiimayan Kaziklar
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B.1  Muhafaza borulu veya desteklenmemis kazil delme kaziklann insaasi : Genel veri B.2  Muhafaza borulu veya desteksiz kazilaria Delme kazik yapimi: Ozel veriler

Delme kazik numarasi Basing kazigi

Muteahhit Kazik tipi ve metodu

Cekme kazigi
Egik kazik

Santiyve

Pafta no

1. Kazik verileni
a) Cap

b) Dis muhafaza borusu capi

Muhafazal borulu kazik

Desteksiz kazi

e) Agrega (En bayuk tane bayaklada)

c) Kesme pabucu capi

d) Sondaj matkapi capi

e) Su altinda kazi

2. Donati

Pafta no

a) Donati kafesinin yerlestiriimesi
-Betonlamadan 6nce
-Betonlamadan sonra

b) Aralik verici takoz
-Tip

-Adet/ Boyuna aralik
3. Beton
a) Anma dayanimi

Kivam: F/S/superplastisiklestirici
b) Hazir beton

Santiyede yapilmis beton

c) Cimento tipl (Tedarikci adi)

d) Cimento miktar

f) Su cimento orant W/C

W = Suyun kitlesi C = Cimentonun kitlesi
g) Beton kimyasal katkilar

% olarak ¢cimento katlesi

h) Geciktirici kimyasal katkilar

Islenebilirlik siresi

4. Betonlama

a) Su alt sartlarinda
Kuru sartlarda

b) Betonlama metodu
-Oluklu boru @
-Pompa hortumu @
-Farkh betonlama metodu
-Tarif

c) Kazik tabaninin temizlenmesi

d) Betonlamaya baglarken sudan betonun ayrnimasi

Icin alinan énlemler.

5. Yorumlar/Gozlemler

Uygun olani isaretle

1. Zemin tabakalar

M m
Calisma Deniz Zemin
Seviyesi Seviyesin | tamimi
den

Altinda yuksekligi

Yer alti
suyu

Sondaj
aletleri
muhafaza

borusu

calisma

seviyesi

E kadar

Olgek 1:

2. Uygulama siiresi
1

2 3

[4

sicakhdi |den
°C

Islem Cevre Zamanlar

E kadar

Kazi

3. Kazik verileri
a) Kazidan sonra derinlik élgima

m calisma seviyesi altinda

b) Delme

m calisma seviyesi alti

c) Calisma seviyesinde aks sapmasi
Eksen : cm Eksen

4. Donati
Projeden sapma

Uzunluk boyunca sapma

Degisiklikler

5. Beton
Ozel olaylar

6. Betonlama

a) Betonlama baslangicinda delik icerisinde su seviyesi,

calisma seviyesinin altinda m
b) Beton tuketimi

Teorik m’® Gergek

7. Yorumlar / Gozlemler
Genel verilerden sapma

Delme

Kesinti

Taban
Formasyon

8. Imzalar / Tarih
Formen / Idareci
Miteahhit temsilcisi
Musteri temsilcisi

TURK STANDARDI

TURKISH STANDARD

TS 3168 EN 1536

Kam 2001

€8 92020

Betonlama

Uygun olan isaretle

GZEL JEOTEKNIK UYGULAMALAR DELME (FORE)-
KAZIKLAR:- (YERINDE DOKME BETONARME KAZIKLAR)

Excution of special gestechnical work- Bored piles

TURK STANDARDLARI ENSTITUSU
Caddesi No.112
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GoOzlem
Taplerinin
Yerlestiriimesi

«w S 1%y%$§%%§&«§¢%

Tlpler Su ile
Doldurulur




L=23.80 meters ol
Spacing=0.470 m™
Gain=315
15/02/2010 12:14
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1-2

L=23.80 meters o
Spacing=0.470 m™
Gain=315 (x8)
15/02/2010 12:14
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2-3
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Gain=625
15/02/2010 12:34
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2-3
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15/02/2010 12:34
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*I spacing=0.370 m”e
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15/02/2010 12:30
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Gain=161 (x8)
15/02/2010 12:30
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4-1
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Spacing=0.540 m
Gain=403
15/02/2010 12:23

PTP C2

4-1
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Spacing=0.540 m

Gain=403 (x8)

15/02/2010 12:23

-
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15/02/2010 12:19
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2-4
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15/02/2010 12:27
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PIT kullanilamayan cakisan kazik (iksa?) projelerinde kullanilabilir.
Donati kafesi icersindeki betonun kalitesini kontrol etme imkan
tanir.

Kompleks durumlarda kazigin bir nevi tomografisini cikartir.

Kacuk capli kaziklarda kullanimi sinirlidir (min. 600mm-?).

Deneyin yapillmasi icin tercihen celik tupler kullaniimalidir.
dolayisiyla maliyeti PIT’ye gore nispeten yuksektir.

Deney baslamadan en az yedi gun kur suresini beklemek gerekir.
Donati kafesi cevresindeki beton paspayini bu metodla
degerlendiremeyiz.

20
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16000.0 16000.0

Load (kN) ——— Pile Top

Shaft Resistance
3750.0 7500.0 11250.0 15000.0 — — — Bottom Distribution

Ru =

Rs =

3.600 Rb =
Dy =

11908.6 kKN
11718.5% kN
1901 KN
6.1 mm

8.1 mm

Displacement (mm)
@




CAPWAFP SUMMARY RESULTS

Total CAPWAP Capacity: 11908.6; along Shaft 11718.5; at Toe

Soil Dist. Depth Ru Force Sum Unit
Sgmnt Below Balow in Pile of Resist.
No. Gages Grade Ru (Depth)
m m kN kN kN/m

11908.6
0.0 11%08.6 0.0 0.00
311.6 11587.0 311.86 150,33
. 519.1 11077.9 830.7 250.44
. . 726.7 10351.2 1557.4 350.60
10. 934 .4 5416.8 2491.8 450.81
1z.4 1038.2 B37B.6 3530.0 500.89
14.5 . 1i8l.8 7196.8 4711.8 570.17
16.6 . 1242.2 5954.6 5854.0 5989.31
18.7 1597.5 4357.1 7551.5 770.72
20.7 19824.1 2433.0 9475.6 928.29
22.8 2242.9 190.1 11718.5 1082.10

Wwom -1 ;s WM

e
= O

Avg. Shaft 1065.3 550.16
Toa 180.1
Soil Model Parameters/Extensions

Casa Damping Factor

Unloading Quake (¥ of loading quake)

Reloading Level (% of Ru)

Unloading Level (% of Ru)

Resistance Gap (included in Toe Quake) (mm)

Soil Plug Weight

Soil Support Dashpot 1.574
S0il Support Weight 39.07

CAPWAP match quality = (Wave Up Match) ;
Observed: final set ; blow count =
Computad: final set ; blow count

Unit
Resist.
(Area)

kPa

0.00
39 _BB
66.43
93.00

115.58
132.86
151.24
158,87
204 .44
246.24
287.04

145.94
168.09
Toa

0.002
51
100

0.437
11.51
3.000
39.07

RSA = 0

190.1 kN

Smith
Damping
Factor
s/m

500 b/m
1622 b/m

Top Comp. Strass 21.8 ms, max= 1.070 x Top)

Comp. Stress = = 4.1 m, T=
Tens. Stress 12.4 m, T=

22.5 ms)
30.1 ms)

. Energy (EMX) = ; . Measured Top Displ.

(DMX)= 3.07 mm

24
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Cok sayida kazik tzerinde hizli bir sekilde yapilabilir.

Yukleme deneyleri ile kalibre edilirse yapilacak yukleme deneylerinin
sayisinl azaltabilir.

Yuksek sekil degistirme icerdiginden muhtemel kazik oturmalar hakkinda
bilgi verir.

Cakma kaziklarda kazik boyunca iletilen enerjiyi 6lcme imkani tanir.

Mobilize olan statik zemin mukavemeti nihal zemin mukavemeti
olmayabillir.

Efektif sonuc elde edilebilmesi icin tam kapsamli bir ylikleme deneyi
sonucu ile kalibre edilmelidir.

Akma (creep) ve konsolidasyon etkilerini dikkate almaz bu ylzden ylk-
sekil degistirme grafigi her zaman efektif olmayabilir.
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10 m]
76.00

72.00
68.00
64.00

60.00

56.00

52.00

48.00

44.00

40.00

36.00

32.00

28.00

24.00

Total displacements |u|

Maximum value = 0.07485 m (Element 2145 at Node 106485)

20.00

16.00

12.00

8.00

4.00

0.00




Total displacements |u|
Maximum value = 0.07485 m (Element 2145 at Node 106485)

[*10° m]

]

76.00
72.00
68.00
64.00
60.00
56.00
52.00
48.00
44.00
40.00
36.00
32.00
28.00
24.00
20.00
16.00
12.00

8.00

4.00

0.00

32



Total displacements |ul|

Maximum value = 0.07321 m




[*10° m]
76.00

72.00
68.00
64.00
60.00
56.00
52.00
48.00
44.00
40.00
36.00
32.00
28.00
24.00
20.00
16.00
12.00

8.00

4.00

0.00

Total displacements |u|

Maximum value = 0.07283 m




Total displacements |u|

Maximum value = 0.08181 m (Element 1371 at Node 117587)
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Bending moments M, (scaled up 2.00*10™ times)

Maximum value = 684.0 kN m (Element 1456 at Node 158082)
Minimum value = -3077 kN m (Element 1434 at Node 158034)




Bending moments M, (scaled up 2.00*10° times)

Maximum value = 486.4 kN m (Element 1512 at Node 158206)
Minimum value = -2447 kN m (Element 1251 at Node 157647)
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Yiiksek Kath Binalar igin Tavsiye Edilen Servis Oturmasi Kriterleri

(Zhang and Ng, 2006)

Miktar

Tolere Edilebilir Limit
Deplasman (mm)

GOzlemlenen Tolere
Edilemeyecek
Deplasman(mm)

Tolere Edilebilir Limit
Diferansiyel Oturma (rad)

Gozlemlenen Tolere
Edilemeyecek Diferansiyel
Oturma (rad)

Deger

349

1/500

1/250 (H<24m)
1/1,000 (H>100m)

1/125

Yorum

Derin temeller Gzerinde yapilmis
52 durum calismasi sonucu

Derin temeller Gzerinde yapiimis
52 durum calismasi sonucu

Derin temeller Gzerinde yapilmis
52 durum calismasi sonucu
Cin Yonetmeligi
H: Bina YUksekligi

Derin temeller tGzerinde yapilmis
57 durum calismasi sonucu
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Yikleme - Oturma Grafigi

Yikleme (t)

—

e Wy
\

400

\
\

Oturma (mm)




Yikleme - Zaman Grafigi

Zaman (dakika)

100 200 300 400 500 600 70O 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200

Yikleme (ton)




Chin (1978) Metodu
Oturma / Yiikleme x10°

0.40 0.50 0.60
N

<

Oturma(mm)




Fleming (1992)

Yiikleme kN)
15000

\'\'\.
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Diisey Eksenal Yiik - Derinlik i|i§ki5i Mobilize Edilen Birim Geper Siirtiinmesi - Derinlik iligkisi

Birim Ceper Sirtinmesi (kN/m?)
100 150 200 250 300 350

Yiik (kN)

1000 2000 3000 4000 5000 6000 7000

S T S T U ST S A PR -1,V V2 W RS EAT R -3V, S SR SR
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A new method for single pile settlement prediction and analysis

W. G. K. FLEMING*

A method is presented for the analysis and predic-
tion of single pile behaviour nmlef mnmlau@d

Lrarticle présente une méthode pour umllyu:r el
wtdlre le comportement d’un picu umique sous

loading, based on the use of hyperk tions to
describe individual shaft and base performance
When these functions are combined, and elastic
pile shortening is added by a relatively simple pro-
cedure, an accurate model is obtained. By a simple
method of linkage, which relies on the fact that a
byperbolic function of the type described requires

continu. Elle est basée sur I i de
fonctions hyperboliques pour décrire les per-
formances du fit isolé et de la pointe. Lorsque ces
fonctions sont combintes et quion y ajoute le
raccourcissement dastique du pien il en résulte un
muodéle précis. Par une n}élbadc trés simple de con-
nexiun il est possible d’employer des paramétres

only definition of its origin, its and
cither its initial slope or a single pulmon the fune-
tion, conventional ‘elastic’ soil parameters and ulti-
mate loads may be used to describe total
performance. By means of the changing slope of
such functions, this method also reflects well in the
increase of soil moduli at low strains. Enmpls
are given from back-analysis of some fully instru-
mented and other cast-in-place pile test resolts, to
d that good ag with all recorded
features can be achieved using the model. Exten-
sive use has confirmed its validity for maintained
load tests in a wide range of soils. Provided that
piles have been made 1o settle sufficiently under
load, so that the latter part of cach relationship is
well defined beyond the stage where shaft friction
is close to a constant value, all the main relevant
parameters can be determined with good accuracy
in back-analysiv. The derived data may then be
used to predict behaviour of piles in similar cir-
cumstances on other sites or of piles of different
dinmeter in the same soils. Subject to the condi-
tions described in the Paper, the method has far-
reaching implications for design, constroction and
lesting technigues.

Is du sol et des charges
limites de rupture pour décrire les performances
totales. Cette méthode refléte bien I'acerobssement
des mndulﬁ du sol avee hm :uqlralltes. Dts

Pemploi du modéle s"accorde Inen avec foutes Ils
donniées enregistrées. Son emploi frequent a confir-
mé sa validité pour des essais & chargements con-
tinus pour une large gamme de sols. Pourva que les
pieux soient assez enfoncés sous chrgumm. on
frouve que tous les paramétres principaux i por-
tants peuvent tre détermines avee une précision

s par analyse rétrospective. Alors il est
possible d'emplo;m les données dérivees pour pri-
dire le comportement des pieux sous des circon-
stances anal i d'autres ou bien
de picux de diamétre differcnt dans les mimes sols.
Cette méthode a des implications d'une grande
portie pour les études, la construction et ka tech-
nique des cssais.

KEYWORDS: analysis; bearing capacity; field tests;
foundations; piles; settlement.

INTRODUCTION

In his Rankine l.cclure. Pou]os{l?&ﬁ} catalogued
the ilabl for di pile per-
formance under load, r:mgmg from xlmplc to
complex: methods using finite element solutions.
He drew attention to the versatility of some onlw
more complex thods, but also d

the result is only as good as the input informa-
tion. The soplusucstud input data required are
not il from 1 site
investigation, and there would therefore seem 1o
be a place for a simpler approach that could
readily be correlated with site eap\,rlcm.e nnd
mam]y used that most ge

that in the realm of pile perf:

D!scllsslou on thiz I’aper closes 4 January 1993; for
Turiber details see p. i,

* Cementation Piling Foundations Lid; Visiting Pro-
Iaswr Depanmem of the Buill Environment, Cueen's

would gnize and und
Chin (1970, 1972, 1983) has made the method
of plotting the behaviour of both footings and
piles according to the hyperbolic method well-
known. This method has been widely adopted,
although it has not been linked with soil param-
clers, but rather used as a method for defining
ultimate loads.
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Problem ne kadar gec farkedilirse makul bir co6zim bulma olasiligl bir o kadar azalr.
En dogru yaklasim proje asamasinda muhtemel sorunlari ve riskleri tespit edip
bunlarn fasanm asamasinda ¢oézuamlenmesi ve butcelendiriimesidir.

Sayet insaat asamasinda problem farkedilirse bina icinden veya cevresinden derin
temel uygulamasina gidilip gidilemeyecegine bakilir ama yeni kaziklar gerilimi
alana kadar deformasyonlar daha da ilerleyebillir.

Ekonomik acidan makul gorulirse yuk hafifletmek icin kat adeti sayisinda
azaltmaya gidilebilir.

Servis yuklerini azaltmak icin daha hafif insaat malzemesi kullanimina gidilebilir.

lleri analiz yontemleri ile sorunun uzun vadede sirriip sirmeyecedi arastinlir
gerekiyorsa ilave sondajlar yapilir.

Facade, asansOr ve mekanik sistemlerde ileride dogabilecek muhtemel
problemlerin sorumlularca dizeltiimesi kabul edilir.

Nihai kazik kapasitesi yapisal ve geoteknik kapasite hesaplarnndan ¢cikan sonuclarin
minimum degerine karsilik gelir. Yapisal kapasitenin daha dusuk cikabilecegi
unutulmamalidir.
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