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Hairline Crack
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Crack Width Indicator
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Tneqs Coring Sampling Test
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What about taking cores from regions of tension versus
compression?

Wet versus Dry Testing

ASTM C42 no longer requires cores to be placed in
water for 40 hours and tested wet, they can be tested
immediately.

ACI 318 States...
“dry cores may be 15 to 20% stronger than wet
cores

However, higher strength differences (up to 30%) have been
reporied.

f'_'_- = -

Recommendations -
Interior Concrete — Test dry in “as is” condition
Exterior Concrete — Test wet .
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Rebound Hammer Test (Schmidt’s)
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FIG 1.0 A cusaway schematie iew of the Sclomidr rebosnd hamimer.

Schmidt hammers are available from their original manufacturers in several different
energy ranges. These include:

(i) Type L-0.735 Nm impact energy

{ii) Type N-2.207 Nm impact energy

(i) Type M-29.43 Nm impact energy
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AN INUARIANNANNUSTENINAUNINABUNTANUATAT URENDUNAL

Average Rebound Quality of Concrete

>40 Very good
Good
20-30 Fair

<20 Poor and / or delaminated

Very poor and/or delaminated

http://theconstructor.org/concrete/rebound-hammer-test/2837/
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Coefficient Table of Carbonation Depth

Strength Carbonation Depth (mm)
(MPa) 3 4
10-20
20-30
30-40
40-50

20-60
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Compressive Strength, ksc,

CALIBRATION GRAPH OF CONCRETE HAMMER TEST

y = 47 856" 2
R’=0.6598

200 300 400 200

Strength from Schmidt Hammer Test, ksc.
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Calibration

11N ¢ 3,000 - 4,000 A5
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‘Imﬁ%‘ Carbonation Test
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pH is lowered by the reaction . . .
CO, + H,0 +Ca(0H) , > CaCO, +H,0

Acidic Gases H,0
Co,
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Ca(OH)2 + CO2 —>  CaCO3 +H20

3Ca0 . 2Si02 . +3C02 =2 3 CaCO03.2Si02 + H20
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Phenolphthalein (pH indicator)

below pH 8.2 above pH 10.0

colorless
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Carbonation Rate Coefficient

Concrete constituents (kg/m®) Carbonation rate coefficient (mm/year?)
Concrete Fine Coarse

strength (Mpa) OPC Water agpregate aggregate Air exposed  Wet/'submerged  Buried

175 1154 927 a.71
174 1.151 6.88 4.59
165 L1ES 5.21 3.68
400 180 725 1.134 3.30 : 248
450 180 GBS 1122 0.91 0.74

Sources: Ho and Lewis (1987), Lagerblad (2005)
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CAPO Test
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Schmidt Hammer
on shuchire

MPa Deviation
36 9 28.3%
374 51 4%
49 5 66 . 7%
56 & 66.1%
6l & 25 0%
345 39 4%
66 .3 87 3%
56 9 53 4%
709 29.1%
68 4 B2 9%
Ji5.0 71.6%
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PENETRATION RESISTANCE OR
WINDSOR PROBE TEST
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1 i Viaoaan 3t

TheCounstructor.on

EDGE DISTANCE 150 mm
MINMUY MEMBER THLKNESS 150 mm
CLEAR GAP FROW REOWFORCEMENT 30 mm

PROBE MITAL VELOCTY 183 M/S +!%
PROBE 10 BE FAIRED AT RGHT ANGLE FROM SURFACE



Relationship between exposed probe length and 28 day
compressive strength of concrete

CORRELATION v,
COEFFICIENT © 0783

y -
e
a
E
o
E
@
@
“
E
o
L]
=
o
i
o
o

JGREGATE TYPE = LIMESTONE
SIZE OF CYLINDERS = |BOX300-mm
SIZE OF SLARS PROBED = 8I0XEIOX

L4 18 1.8 20 22
EXPOSED PROBE LENGTH,in - X
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Ultrasonic Pulse Velocity Test
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Pulse velocity be cross probing e te Quality Gradi
oncretea ualtl raain
|direct method) 2 a

Above 4.5 km/s | Excellent
3.5 km/s to 4.5 km/s Good

3.0 km/s to 3.5 km/s Medium
Below 3.0 km/fs Doubtful

The 1S code 13311 (Part 1) 1992 ({Indian Standard Code of Practice)

UPY value in km/sec (V) Concrete quality

V greater than 4.0 Yery good
V between 3.5 and 4.0 Good, but may be porous
V between 3.0 and 3.5 Poor

V between 2.5 and 3.0 Very poor
V between 2.0 and 2.5 Very poor and low integrity

V Less than 2.0 and reading fluctuating  |[No integnty, large voids suspected

TUMCIVIEEOM
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DIRECT
TRANSMISSION

SEMI DIRECT
TRANSMISSION

Rx

I 0 L T
e e _'.__:._.._ T R
T LB R T

INDIRECT or SURFACE TRANSMISSION
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In general, it will be found that the pulse velocity determined by the indirect
method of testing will be lower than that using the direct method. If it is possible to
employ both methods of measurement then a relationship may be established
between them and a correction factor derived. When it is not possible to use the
direct method an approximate value for Vpy may be obtained as follows:

V[_} = | .D5V|

where Vp s the pulse velocity obtained using
the direct method

Y is the pulse velocity obtained using
the indirect method.
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Ultrasonic Pulse Velocity Test (Direct Method)
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Ultrasonic Pulse Velocity Test (Indirect Method)
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UPV 1laz Coring Sample Test

CALIBRATION GRAPH OF PUNDIT TEST

g
g

y = 607.21Ln{x) - 4797.4
R? = 0.6306

260.00

240.00

220.00

o
2
£
o
=
i
7
|£
a
-
=3
=
o
&

200.00

180.00 - . . :
3800.00 3900.00 4000.00 4100.00 4200.00 4300.00

Velocity from Pundit Test, m/s
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Fig. 9:
Determination of
Crack Depth.

(e} Another method of test is that
shown, using the indirect method
where discontinuity appears in
the graph.

1d] An easier formula for the above
method is

ol (Bl L
2T, T,
We are indebted 1o Jens Kr. Jehrbo
Jensen, Master of Science, of the
Inzrituter for Bygringsiakmik,
Aalbhorg Univarsitetscenter,
Denmark 3100 for (d).

. Teote (Teotes2L)
2(Tcote+L)

h

TRAMNSIT TIME

DISTANCE
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(a) Estimation of crack depth. Crack perpendicular
to concrete surface.

Let first value of x chosen be X, and second
value be 2X,and the transit times corresponding
to these be TI and "I'z respectively ,then

crack depth,c = ;;:l/__i_.l.
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- (b)

Travel Time

Ve = Vg
Ve + Vg

Distance, X

Fig, 2.2.2—{a) Wave paths for ultrasonic testing on surface
of concrete having damaged surface laver; and (b) travel
time as a function of distance between transmitter and
FECEIVER
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HANSNARAL IMPACT ECHO Aruszwiuiigninlual

Actual Web
Thickness

(cm)

Main IE
Frequency Peak
(Hz)

Apparent Concrete
Velocity
(m/s)

0

Major Crack

Mo Discontinuity

Mo Discontinuity

0

Major Crack

2598.44

Mincr Crack

2691.24

Minor Crack

5753.6

No Discontinuity

3155.24

Mo Discontinuity

3016.04

No Discontinuity
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Magnetic Reluctance Meters
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(6} Presence of bar increases flux and increases cument in senging cod
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Eddy Current Meters (Electromagnetic Field)
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as1an3euifounses Ferro Scan

Manufacturer

Model

List Prace

Maxieim
Cover!

{inches)

Fatimates

Cover?

Fislres

M-101

8500

9

Mo

Hilui

Ferroscan BS 10 Steed
Reinforcemens Dietecrion Sl.'u-m

314,535

7.

Vs

Hilti

PS 20 Muli-Detector

3720

4

Vs

James

Instruments

HE Rebar Locator

§1.190

10

Yos

Proceq

Profometer 5 Rebar Locator
(Scanlog Model)

$3.105

Yis

Protovale

Covermaster CM9

5'hﬂ"|!|:|'

5

Yes

Protovale

Covermaster CTM42

£1.790

5

Yes

Protovale

Rebar Plus

$995

[

Yes

Fircon

MTo

$199

[0

Yes

" Maximum published values shown., Maximum cover varies as a function of bar size.

Rebar Locators tested by Steven Schaefer and Associates, Inc,
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(a) Testing configuration
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msmeSaaons (X-ray Radiography)
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FIG. 9. Typical set up in radiographic testing
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. = = = " R d ] e
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2-D Measurement
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Void Detection
Concrete Inspection
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Wide Area Scan
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o @ o = = Y
fI'ITﬂﬂﬂﬂ‘l.lﬂ'l‘ﬂﬂ‘i‘].ll!idﬂﬂgﬂﬁ!ﬂﬂlﬂﬂlﬁﬁﬂlﬂﬂlﬂ]EI Hardness Test

o dhalssduanuudwefiamdnieu(Hardness Test) TamsmagaunlsxiudnAn
uils (Hardness) vosfiaman fdnsncluninieulsemaldesimessugimsanaa I
ﬂTuuﬁﬂﬂUH’llﬂﬁﬂﬂﬁﬂﬂﬂﬂﬂ’lﬁﬂﬁU I?I"]'EII.!.Tw!ﬁ]‘I.-.H"II"IHLﬁﬂﬂﬂﬂiﬂLﬂﬁﬂHﬁﬂﬂﬂﬂU FI"]"I}-.II.T'J
Tunsnszunnuaznsaziaundy (Impact WA Rebound Hammer) azgnAsaadnAag
ALASBER SnAANUEIANTI AR InAga U ASTELL AN UA M
uﬂmmﬂumﬁwﬂqm WAL 09HIMEAN HﬂHﬁLﬂﬂHﬁHi‘gﬁu‘]‘Jﬂd Leeb 1438 Brinell 99NA"
AN wiain hihanszanng AMAIFLILTIAIgIAM (Ultimate Tensile Strength, fu)
lﬂTﬂﬂHﬂﬂﬁﬂﬂUﬂTmﬂUfﬁj’]H 'ﬂ_ﬂ’]ﬂuﬂﬂjﬁbu‘]ﬁﬂﬁﬂ‘]’mlﬁ"]‘]}ﬂﬂ‘qﬁﬂﬂﬂ?mwlﬂﬁﬁﬂu N3
nagaunsEynlagyiANasendaman iazenn ﬁﬁuﬁqqzﬁﬂpﬁﬁmﬁﬂu@ WASYINAS
naaaUINDITWATzHnIANAY (Strength) 183lATIEPIWANN9AAGDLLIW Auandll
717 7.1 mmpseudanisiesdnein Hardness Mfasamdniduhlnaannsgiu ASTM
A956 “Standard Test Methods for Leeb Hardness Testing of Steel Products”
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Tensile Strength (ksc.)

Relation between hardness numbers
And tensile strength

150 200 250 =00 350 A00
Brinell Hardness (Standard Ball)

i T $rin
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o o af =4 & = G G
NANITNAABLUNIAITL LLﬁ‘ﬂﬁl\'ﬁl‘E‘NL‘HﬁﬂLﬂﬁ‘NIﬂNﬂﬂﬂm‘lﬂ

A% Hardness Testing (ksc.)
—_——

WANETY 1 Strength (fu)

DB 472 433 442 4,490 3,143 afufusiay
DB 471 542 508 5,070 3,548 dfusiai
DB 418 5,066.67 3,547 waFLTus i
DB 467 550 584 5,336.67 3,736 At 2
DB 480 E08 4,966.67 3,477 il 2
DB 536 445 4,523.33 3,166 ansfufud 3
DB 508 5,410 3,787 rnsfudud 3
DB 460 4,593.33 3,215 Adudui 3
DB 5,010 3,507 wdudeaiaky
DB 431 4,523.33 3,166 rdudusnah

f,=0.7F,

TUMCIVILCOM
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as ' (=~ = = gasy
#1710 EI’IﬂI5'~Iﬁﬂ'l‘i‘i"lﬂﬁ'ﬂijllﬁﬂﬁﬂlﬂﬁﬂLﬁiNiuﬁﬂﬁﬂ JUANI

Specimen Diameter Woeight Max.Elong Yield Load Ultimate  Yield  Ultimate
ation Load stress Stress

L.D. (mm)  (kg/m) e (kg) (kg) (ksc) [ksc)

RATIO
Yield/Ultimate

DB12-1 0,838 21,67 5,534 7838 5.181 7.335
DB12-2 1 0.883 A167 5584 TE2T 4 560 6,787
DB12-3 0.855 30 5.550 7566 B.148 T.a2
DB12-4 0.861 25 5406 7438 4,858 7240
DB12-5 0.878 5,624 8394 5.085 7.515
DB12-6 1 0877 6,013 7,148 5387 B, 405
DB12-7 0.886 5,724 8,145 5076 7.223
DB12-8 0.886 5315 B335 4711 73BT
DB12-9 0.848 5,584 TEIT 5176 7.061
DB12-10 0,885 8474 .7 4,858 6,847
DB12-11 0.875 5,444 8245 4880 7,463
DB12-12 0.886 5474 T 4,855 6,867
DB12-13 0.883 5514 8823 4,905 7.843
DBl6-1 1572 10,637 14,215 5315 7. 102
DBle-2 1525 10,826 14,304 5.576 7368
DB16-3 1.578 10,667 17 523 5312 8,726
DBl6-4 8,570 14,055 4816 7.073
DB20-1 15302 21169 5 085 £ G54
DB20-2 14488 20,144 4.723 B.568
DB25-1 3128 33827 & 150 7614
DB25-2 YIRS 32852 5.018 7,288
DB28-1 8 26222 38R 4308 6,374 f i =L

Y TUMCIVIECOM
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HAAIADATIAIUTENI S IeAaINIazLs el ede

Yield Ultimate
2932 3742

3084 3950
3756 4780
2870 3774

2707 3525 279

f = 0.8f,
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Copper-Copper Half Cell

Voltmeter ol Co pper Rod

4 Copper Sulfate
Solution

Cupnc Sulfate Reinforcing
Crt.rstals Sponge Steel

Porous Plug Concrete
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paunIRat lwanwaNysadnn

50 14 -150 aaunimed lwanmasyrodd uesuwldunmiandauses
IHRNLA TR

'15’:’ ﬂ‘ _-EE'D - - e -
WnsniAnFevsenfnaTulaidadianmuaafeNetun

250 f14-350 | Gudinsiansewndnaiuuds dnireantiedu 1ealosey

sEwirauinaiuuasAeunzmpnuiniada

350 f4-400 | wanadugnirnfeunfaniunmsasanovesduiinngn
(Reinforcing Steel Film)

400 f1 -1000 | winiadugnimnseusnawinlimufmindnrsandniaia
ARAY
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MATTNATDLY Chloride Test
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HanNaaoay Chloride Test

CALIBRATION CHART

n37 Lﬂ‘i"‘l#ﬁﬂﬂﬂ"l‘iﬂﬁ dau

=
—
(=]
=1

NAURANIN BN VDIFALW
AOWNINBLNINN (Aci)

:g'
:
:
7

=1
=
=1

L a4
drunsulassgsnannsa
= (=4 ad 1 &
@snannaly latiw Say
- 4 (=7
A2 0.06 VDI IR NDLNWG
20
my | == Calibration

0.4292¢0 0016x

R = 0.9989 =romlion

s Fx pon, (Calibration)
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* Sunumnudndusesaanlaftuasianisianauasinagia a1
A1ATANeLNINie NABAT pH 184AAUNTE AINNIINARBLNLIT
el pH 13.2 UFunauaas lasnainisani iinanisianseule
T UABIZIN 8000 ppm WHLIBAN pH AAALNAD 11.6 NMFTiANTEYU

a o ' . o
arnsointulandiunnmanlss 71 ppm Wit (ppm MHNEAMY
=5 - 2/

04 niladauluaudan)

o 2
* G lUNIINAAAUN EITNITNARDUATHNA M3§1U ASTM C114-94

ut dpava ie TI.I“[:WH!{:“M




msiszivwamsnaasy Chloride Content

* dwiumeunTen Mijuwusilesauaus sumnsgunmua v

L
15uupaalsssadliiniu 0.06% asiminaaunIs
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s W = =~
inaevalnvelsiaa NN HIBE

=l o 2 o o =i i
NHAYN IN1AIUDIABUNTARARIDENININ

uwalmaeudaaluag 5,000 ppm %3a 5 nsuseans

zyinlunnasmaunsnanas 4 %
aalduag 10,000 ppm wia 10 nsusedans

azyluniasraunsnanas 10 %
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mssziuwamsnaasy Sulfate Content

* dwiumeunTen Mijuwusilesauaus sumnsgun e v

Fundamsdadlinie 0.20% wesitniinaeunis
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wsLFma T A Tusss LS

90 %
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0%
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mm‘tunaurﬁﬁ

50 %

Ao Wi

B0 %
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0%
5%
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Damage to Bulldings and Reaction of People at Various Vibration Levels (after WHIFFIN & LEONARD, 1971)

Peak Particle Effect on Buildings Human
‘l,f.em.:ithr Reaction
mmsec

0to0.15 Vibration unlikely to cause Imperceptible by
damage of any type people

0150 0.3 Vibration unlikely to cause Threshold of
damage of any type perception

2.0 Recommended upper level of Vibrations
vibration to which ruins and perceptible

ancient monuments should be
subjected.

Virtually no risk of Levels at which
“architectural” damage to continuous

normal buildings. vibrations begin to
annoy people

Threshold at which there is a Vibrations

risk of "architectural" damage to | annoying people
normal dwelling houses with in buildings
plastered walls and ceilings.

Would cause "architectural” Vibrations
damage and possibly minor considered
structural damage. unpleasant by
people subjected
to continuous
vibrations.
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Category of potential damage 0
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Safe limit for no cracking of buildings

First cracking of panel walls

Difficulties with overhead cranes

Tilting of high rigid buildings becomes visible
Considerable cracking of panel and brick walls
Danger of structural damage to general buildings

Safe limit for flexible brick walls, L/H > 4
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tive to settle-
ments are to be
feared

Limit of danger for frames with
diagonals

Safe limit for buildings where cracking is
not permissible

Limit where first cracking in panel walls is to be expected
Limit where difficulties with overhead cranes are to be expected

Limit where tilting of high, rigid buildings might become visible
Considerable cracking in panel walls &nd brick walls, safe limit for flexible

brick walls with H/L (height/length) <%, limit where structural damage of
general buildings is to be feared

Figure 44 Dam criteria. (After Bjerrum, 1963.)
'9 huY aaiiosie TUMCIVIECON

e Flaoaan 9n




ﬂﬂﬁ‘ﬂﬁ“)@"i’ﬁl ﬁlﬂ PITNTRE LLﬂﬂ‘}J’I’}
(Crack Monitoring)

o " as ar a
MSMIATOIVNENI DT YANHAL

v

AFAALNUASZINATONSBULANS 1Y
AALHUAINAATIVIATDILANG 1D

Y A M w o o
1%lﬂiﬂﬂﬂﬂ?ﬂﬂ’ﬂﬂﬂ’ﬂx‘ﬁiﬂﬂiE]ElL!.ﬁﬂ A 17D

TUMCIVILCOM

wih fpava 5ia




2/ r 2/
NISUYMTUATONTOHTTI

2.1 cm. 07/08/47
2.4 cm. 08/09/47

TUMCIVIECOM

i T $rin




2/ r 2/
AISUMAUATONTOYI1I

2.1 cm. 07/08/47 2 1 cm, 07/08/47
/ 2.4 cm. 08/09/47

1 i Viaoaan 3t




- ~
mInuaTesrngnilaigsesunnitg

08/09/47
07/08/47 O7/08/47

=




Y, ~ " Y
ﬂ?5?!’5]\337_’@'?11”?ﬁﬂﬂﬂﬁﬂﬂﬁﬂﬂﬂﬂﬂﬁ 14




Sl &y L) 1 2/
JBAAULLANUNICINAIDNIDELANST 1)

WA B LR R Fulin




=5 ' as at
mMsganizan lualsvdula

TUMCIVILCOM




nszany 1grvanmnu 1

T R

i Vi ADLeR SR




AAUAUTINANTIDIATOANI

AU S B ffiﬂ.-l- PR TRES B

Mastiton Afed 4 rack Mo oment

TUMCIVILCOM

with vLemana e




NMSASIVAOVANHMS TOEUANI 1)

OUIUBINNINNITNFARIVDIDIANS

YIaA DI

J19.N0 010

TUMCIVILCOM



MINFAAD N

L I

4 3
1IN IUING1MIAg 1 UH

TUMCIVILCOM

wih fpava 5ia




15N 3963 131N

di F— W
HONDINATHIING 'I"I—ﬂﬂﬁ’l HUHIIDA

LR FLE R S

TUMCIVIECOM |



MSNIAN THIMAUIIBIDIN

§IUINNINNN 1 §IUIVA

TUMCIVILCOM




NIN3ANI IBMN 09010

FIUFTNINDNI 1 §1UIVA

TUMCIVILCOM




TUMCIVILCOM

with vLemana e




§IUIINATINANNFANINNNNG NI WAz Y

TUMCIVILCOM

wih fpava 5ia




o =
$1UINATINAN IUNIANIHIO

= w 9 T a/
Nﬂﬁ‘ﬂEﬂﬂ‘luﬂﬂﬂ'.l'lﬁ'lu‘i’lﬂﬁ«i“ﬂﬂ!!ﬂﬁn'l

TUMCIVILCOM

wih fpava 5ia




g1UNNIINANlinIadvse

- v ¥ ' y
UNINIANIHOY ﬂ?TﬁTH‘J’IﬂﬁQ%Tﬂllﬁﬁﬂ?’l




SRUUANS NINHAINIHNVHIAN N IIBYUANT 1)

NNDINU HAAIDINITNIAGIVBIFIUIIN

TUMCIVILCOM

wih fpava 5ia




@ 2/ -=; 5 9/ =
ﬂﬂHmEﬂlﬁd‘i'ﬂm!ﬂﬂ‘iﬂﬂ'Ir‘miﬂ‘ii]iﬁ’lil iFIEIN

araANIv ﬂﬂ'l‘iﬂjﬂﬁ?““ﬂﬂﬁ'm‘ﬂﬂ

TUMCIVILCOM

wih fpava 5ia




wisiv oava dda

at 0y dl. ﬁ af =
ANHUZVDIIDULANT 'ITJ‘I"I‘I'”IHIﬂ‘i\iﬁ'ﬁN iﬂtm

'iﬂLﬁﬂﬂﬂ*ﬂﬂﬂ'ﬁﬂ@ﬂﬁ?‘“ﬂﬂﬁ11!5"]’!'1

TUMCIVILCOM




at @t (=1 ::F ) a o T
seauansNanvatiuiqlue amammallauaalilng

V31T / ﬂﬂ'. T w =4 Ly T
!.Lﬁ'ﬂﬂﬁﬁ]“ﬁ'lﬂuﬂﬂgﬂ‘ﬂﬂuﬁlﬂiﬂlﬂ]‘i‘l’]ﬁﬂﬂiﬂﬂﬂﬂﬁ'l

TUMCIVILCOM

wih fpava 5ia




9/ QF =1 E 3/ o G @ T
soauanis Nanyaiuigla amammadlauaalnlng

E 2 Y = 1 o U = s T
!!ﬁ'ﬂﬂﬁlﬁ§31!ﬂ1ﬂuﬂﬂgﬂﬁﬂﬂu"ll1ilﬂﬂ1'§ﬂ§ﬂﬁ]ﬂ1ﬂﬂ31

e
e [

with vLemana e




U WaaR 4wlia




ANHMSIDUUANI )

a9 45 aam nlulrminzada

TUMCIVILCOM



i i

1_-I' .-

NSO UGIUDINLNTT &

TUMCIVILCOM

LS L VLADLL R iR




Stress Concentration

-

TUMCIVILEOM

U WaaR 4wlia



wih fpava 5ia




i

UMEIVILCTM

S vam iR R




i

_— —

UMEIVILCTM

S vam iR R




sa8519M2 L UG LaUNII9RIANT HAMALEEIINNNTEANARI TR

Nilanaagidasanmsilasunlasrasanngi

TUMCIVILCOM

L Lo R




$RLF1ILIIUNUIRNAG HANWAUDIANNITLANAAI DY
Husnadgidasanmsilasunilasiasgnugi

TUMCIVILCOR

1 Yuanw 4




| @ i1 A = =y
N1TUATARN IV ﬂTﬂ‘H as1ueennmsnlasunl gy

TUMCIVILCOM

wih fpava 5ia




AL DT
AfignunaNIaINMg
ULNEAIUDIDNANG
suliiasnnannig

Lﬂﬁﬂuuﬂﬂﬂqmunj

L lioaen Srkn




s 1

AIREN95RYT2
ﬁﬁmmtﬂmmnm%‘
UL AAUDIDNANS
suiiiasunainnis

lagunlasanund

1 Ll -I- Lk 1 Liid "_:u i i 1 ubl |
i : . . : 8 : +
2 @ @ ® @ @ ® ® @ M 2 3 ¢ 5 9 @ 8 P ¥ O & 8
TUMCIVILCOM

with vLemana e




TRENITRET

- 1 B
"
=i

NARLUA NN

s i -
ﬂ’l'i‘l“l@ﬁﬁ‘ﬂﬂuﬂ‘]ﬂu

PRILIUTIN

TUMCIVILCOM

L Fandama




N U ¥
NITUCIIDE N

N139UARLANUNFNTNIAAIIBIFIUTIN

TUMCIVILCOM



TUMCIVILCOM



Wit theaava 4

L : IH .

.~
R, A _
o it T

iy
T
P T,

h.=._,' ;

A r = o o,
r L L

o -:_

L TUMCIVIECOM




TUMCIVILCOM



TUMCIVILCOM

AT TR TP AL ol e




TUMCIVILCOM







TUMCIVIECOM

iy v e




TUMCIVILC O

LA s A ddE 4whia




T.A.TECH Co., Ltd.

www tatech2006.com

NUNATOUMAIS VRNV IIATITS 19NH

Tﬁﬂag‘ Floor Load Test

TUMCIVILCOM




o 15 mbwhwinussresdmiudssameazdnshe 9 vasawes wanmilanmbminasfams
whawlasinswlaaunsniathoiu Wi alsods:anonalivlidningan wad atuil

Usrinmuaz FTud1 ) T39EeTs hﬂ‘mﬂ'rmll'num}'nﬁlﬂu
filanfudaamaluas

WaIH 30

fiuawwandasmmaunta 100

hinaidin Tsaduuanura Wasky Wasi 150

Aasun Enumafldinasdy avisgs nann Trausuuaswamuld

fawpaalsamng

anlnau SuwNs

m aevsendsd duveadouny Snuoffifamsended
uniinman Inedy T5afow Tsammuia

(1) Waalna Tule TamaRueaam s e wadn Tsusy dnlnam
WAEWWINT
A awsesaeini wadssy Taumsan faans vas
uszgn sosd b ialuipaynniananyy fhanwlaifiusn
uniils whasndnsuieud
waalna Tuls daamafiveaaamrs mdiyd uniinmds
Inmeonea:T5a%m
waFwi Tssfim ARsAo Sadund Taougarmnss Tss
Aud Haafuanasuaciim

() Waalns Guls dasmaiueasaae mTTATIREWA Hoe
Us=nu wadsyu Tsaumsan fansanT naIauaLazwasaym

#) waafivwihkavamasayswianaauyw
(1) ﬁiamﬁulﬁu'inuui'unqmdii'l

1 i Viaoaan 3t




a . N : F
feglmsmahinussnanlslumsnareuLTY 1

Tassaireiimsnagou

AU U NUNNAT D
. o

Wminussnnasi (DL)

UIMUAVIINNI (LL)

shvivimaaeu 91994MUINAIFIU ACI-318
ﬁ1ﬂﬁﬂuﬁiuﬂﬂﬁﬁﬂuﬁ’wuﬂ 0.85(1.4D+1.7L)
863.6 kg/m’
ﬁ’mﬁ'ﬂmmﬂﬁ Fosldininlunsnaaey 863.6 — 240 kg/m”
623.6  kg/m’
ﬁ1ﬂﬁﬂuﬁinﬂﬂﬂﬁﬁu 630  kg/m’

- | S ar o 1)
ﬂﬂlﬂ“ﬂ’lﬂ UANTZMNATOUNIH UG 40 ton.

wih fpava 5ia

TUMCIVILCOM




2 4
mwﬁﬁﬂumﬁuﬂuﬁnﬂ Tﬁﬂ”l.wmﬁuﬂuﬁunummuwu*ﬂwﬁﬁﬂn
Tﬁﬂ‘ilwllﬂ“l‘jL‘Fﬂm’lﬁuﬂ‘ll‘ﬁﬂﬂﬂ‘ﬂﬂq.r 25 % mmmﬁuﬂmﬁﬂﬂﬂﬁﬂﬂu
q4ga LLﬁ”ﬁﬁH’lﬂHﬂﬂﬁT}ﬂﬂﬁﬂﬂ" 50% ﬂmamﬂuﬂmﬁnﬂwﬁﬁﬂu

AL

0-10-20-30-40*-20-0

(vivenilu au)

F
A9

0-16-32-47-63*-32-0

wnailu iFuannsg)

ut dpava ie TI.I“[:WH!{:““




inFaslauaraUnsniilelunisnagay

gurnsususeslanafaeasgniad Dial Gauge Tnusiasaldy 8 sin ot
-I" =y - o 1 =y
Tanafiuuazauredonmvinnmeaaey Aranuaziden 0.01 uw.

AENARELUIMUNUSSNN
H e - o o | -l
mmaaaurutinusmn leaidminusmniieanairaiuivmasay Inaasil
nsiwinusmnafias 25 % venininusmnvassugge wazaminnminusmnaf
#r
az 50% veninninusmnvrseugage

Raulalumsnasaudininussyn

i i i 1 J = [ J -... s : -
- guANITLEWI TS WY NATINaURAs N TaAMIMIIIMARS L
i L L i =
- paudIRInNkasandInaunnimimaseuwsa sl TiviadnndnAnald
14
et W e i i -
wnduar 60 wi Tneauuazamiuiinanisuausinin 0, 15, 30, 45 uaz 60

& ot " '
- Wwwnlnusniidiezeamne * azdaaudiald 24 dalug

TUMCIVILCOM

wih fpava 5ia




L 1 e E" y r T
- TfunnmsutwiAfiganadensuimninusmmasauesnuuaLdanTy 24
Fala

- thdaaaslanaianlevinmmesaulilsnganiwnsiim Wihudamilan
] i ':I [ ] L] -Ir
uan TtednlasaFaminnimaseuieiunsmagey nadeatulumsnuyise Ui

1) srzugnsiandnlfgaanues fudeadiandesndy 1t2/(20000h)

] e -III i r 4' g 1 & e p B
2) szezuswinhinlagagauesivu HAMINNGY AAIE0II8IANNENINTFRY HA
J L 1 'Jl B it il.ll' ol
AnTedsavEuiuAT I TesuELudY AntsiwiameTy 24 daluamdsanneu

|
S - ; . ; ; ;
hwdnussnmasoLaanNALRratintangasas i veandnfeuas 75 1aessasususi

gegpdmiulanaraunInEInman uaziasll deandrFasas 80 dmiulasaiy
ABUNTASAUT

- = 4 - al
L8 It A T8 1991 WUMTEATUVVIAAS L LAY

i e A -l
h A8 ATTHVHTTEAUHLEIWHWTEATUIYIVIA RS L

ut dpava ie TU“[:WH"“




Stress-Strain Curve

mild steel

cast 1ron

0001 0002
Strain, &
Concrete

Maximum concrete strain = 0.003
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Dial Gauge A21UAZIDEA 0.01 W,

06/03/2010
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Load Test by Hydraulic Jack

TUMCIVILCOM

wisy faava dia



Load Test by Hydraulic Jack
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Clear Span Thickness Actual Def. Allowable Def. L/360

Point No.
It (m.) H(m.) D (mm.) D(mm.)  (mm)

8.0 0.400 0.95 8.00 22.22
4.0 0.400 0.27 2.00 11.11
4.0 0.100 0.20 8.00 11.11
4.0 0.400 0.20 2.00 11.11
4.0 0.100 0.15 8.00 11.11
8.0 0.400 0.22 8.00 2222
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The End.
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www.tatech2006.com

tatech2006@gmail.com
www.facebook.com/tatech2006
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