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ABSTRACT

Influence of Structural Steel Bar to Evaluation of Compressrve Strength Concrete

~for Non-Destruct|ve Testing by Ultrasonlc Pulse Velocrty Method

_ ' ABSTRACT

"This research mtended for Influence of stru‘ctural steel bar, which involved steel spacing, concrete
covering, reinforced steel layer and tranducer pattern, to evaluatlon of compresswe strength

concrete by ultrasomc pulse velocity testing method. The selected raw materials, Portland cement
* type Il and maximum coarse aggregate size 3/4 inches, were used as the proportlons of concrete
' mixed design. The standard cub|c specimens were made and casted in moulds -of 40x40 cm. 15
cm. thickness,. and the deS|gn compresswe strength equaled 300+25 and 400+25 kg/cm at 28
day cure. Slump was 7+2. 5 cm. The structural steel bars were sized 9 mm., reinforced steel Iayer
1-2 layers, steel spacmg 5 15 cm,, and concrete covering 2.5-7.5 cm. for testing and statistical
'analySIs The results shown that both of ultrasonic pulse velocity dlrect and |nd|rect method

concrete. thickness, steel spacmg, concrete covering, reinforced steel layer and tranducer pattern,
were not found significantly related at the .05 level on the output of testing. Because the Lg/L ratio
were fewness for axis of bars perpendicular to path length and vIow value of a/l_: ratio for axis of

bars parralled to path length.

Keyword: Ultrasonic pulse velocity, Non-destructive test, Compressive strength concrete
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aAufitiaanansunimiadu (Oscillated) 183707 F9aziiatlunasuuaziignanaanain
wasriaadwluiinsnalassey lasedum llmansnduunauanuauwuiszninefianiims
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2.1.2 adwLRes (Sound Wave)
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waiuadndsefindnaunuda mﬂauaam{[‘nuﬂmu'lﬂma AfiadwannIoaadiau
(OSCIIlatlon) wasnauwimaninififueduae (Sinusoidal) mmm’lmnﬂﬂauaamﬂmuﬂﬂmu
AR 9 memumfmawuaaﬂauaamﬂmuﬂluu@m“mmm cuandreldn Tagauniniu
A EUWUEAUAIEY (c) uazA1nNd (f) °uaaﬂauaamﬂmuﬂmn’mﬂsﬂumaummmmaum
anudeideiudsurasluan i 2.1

NANTNT 2.1 ULEAIANT ¢ = 1,000 WwaTdaiwf (m/s) uaz 3,000 WaIA AU %aayj‘lu
sananafiiiuuadina u,a:l,ﬁ’%ﬂuLﬁerT‘ummri%’a%mamﬁuuﬂmﬁn"lﬂﬂwﬁmmﬁLﬁmﬁmzwuiﬂﬁ
AULANGAIIN NN I@sm'mJL'%Tﬂaaﬂﬁuqa@lsﬂmﬁm:ﬁm@im'jwmwL%’J’lunwsucﬁaﬁmaaﬂﬁu

' < . P < 8 A a
wimanWiannlaslugganme Sdanuiidzinm 3x10 wasaeium

unfi 2 wnasuazwidoiioadas _ 6



i a A { i = - { a Ad @
#13190 2.1 msuﬁﬂumunmmmmauﬁmmﬁua:mwm’uaaﬂﬁuqamﬂmuﬂmmmanu

Frequency wavelength (A, )
(forc=1000ms')  (forc=3000ms")  (for electromagnatic radiation )
20 KHz = 2x10° Hz sem  lsem 15x10'm
100 1z = 10° Hz 1cm 3em 3Ix10m
1 MHz = 10° H2 1 num 3 mm 300 m
S0MHz = 5 x 19’ Hz 20 pim 60 Ll 6m
1GHz=10"Hz 1 im 3 fim 30 c

anwannsh dwdseleminnlusagmassuuInsimiuazszuudineanauiiae’
Aldniag (Delay) aduustitndnluin msu]'&‘Uuﬂﬁumimﬁn'lw{hi{vlﬂLﬂuﬂﬁuqamﬂ‘nﬁﬂim
nusdnTa’ (Transducer) wannisdaaauudmaniniily 1 fafiwa(ms) sansaduwmaled
sepEmg 300 Alawasdadanan 'ﬁ’iommmﬂm\a&mmmﬂ@'\’lﬂmﬂﬁuuﬂ'é"umjmﬁn"lwﬂuﬂuﬂﬁu
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Electromagnetic < d = Electromagnetic
wave wave
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B
Transducer " Transducer
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Gases and liquids

speed (ros ) Acoustic impedance ( kgm'z §')

Air - 33146 - 431 o
carbon dioxide 259 512

Heliun $71.9 173

Hydrogen 1286 116

Neon 434 391

Nitrogen 337 421

Distilled water T 4s23 | 1045 x 10°

Acitic scid 1173 123x10°
Carbon tetrachioride 240 1.94x10°
Ethanol 1162 9.17x10°
Glycerol 1860 2.34x 106
Meroury 1454 1.97 x 10’
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1
4

ya fmﬁaLﬂué'@mmi"lmmaowﬁamumuﬁuﬁ 1 MIINTUALLAT %aawoad&mnﬁus‘haamﬂm
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uau1l3ya (Particel - Velocity Amplitude)

mawaaaamﬂmummmmauwuﬁmu

Ultrasonic power (W) = Ultrasonic intensity x Cross - Sections(W/cmz) (2.1)
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m@wnauﬂémammumnmu m'lv\?@mmmuswaaﬂauaamﬂsﬁuﬂﬂmaaan"lﬂaﬂaoama
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2.2 MInagaumatanlszagaasnannia
‘3’ﬁ'ms‘n@1aamﬁaah\maun‘%mﬁﬁ‘lﬁﬁ’uagﬂuﬂaqﬁu"l;iiwnﬂumimaamﬁamvm'nmméf@
152a% (Ultimate Compressive Stress) wioniIousEn 9 smudiitalEpagaasszns deeniauin
leun 'I,um'imaaummummamamaﬂaunimmamnnﬂ feviFedasuuanidiuniy wiagnvimg
uaz anﬂi,mmuﬂ@meinwam‘smaaumaau,mmamaﬂaunmmnm'zLﬂutwmmsaa’mm
wwa livwesnmautiaens 9 yasnaunialulassaiisadonriniun inmzanwsasnmas nazrauiu
wazviy lulassaeasedanuansns ldanuesuris@ratinsnaunia
mimaamﬁaamﬂfnuﬂLﬂun’lsmaammu'lummﬂ (Non-Destructive Test) laua1duna
mwnmmnmw 20,000 15504 s ldaananauas FuRaNN TR AAR BTN R AT
mumnmmummﬂmLmumn"l@\mmwmnmmumwwmu,uuuaU i Wmunsadsziiin
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1. ﬁﬁaﬁwmu (Semi-Destructive Method) LT ﬂ’liﬂ@ﬁammummmﬁ (Pull Out Test)

2. 55hiviha1e (Non-Destructive Method) Lﬁuﬁ'ﬁqamﬂ‘nﬁﬂﬁaﬁda%é (Ultrasonic Pulse
Velocity Test) 353un1viuaninas (Rebound Hammer Test)

mynagavuuyliiiang fitadfanmpdzmifsnaliiinnnuaaiandenlunsdszdin
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1. auandAaIIaqHaN (Properties) (11 siavasdiuua %ﬁmaﬁa@gwauua:i’aqwamﬁu

2. Fadunay (Proportion) 11 USinudlund dandmduuddaizgnay wazawialaga
YINIRTINABIY

3. M7ua (Curing) LB% aTARAT WA
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2.2.2 nneseuifaaanluianadialadi (Uitrasonic Pulse Velocity Test)

i3asdiafilflunmenay Funi wesninida gaanlaiia daudaniaiii §3na SudLas
maaay (Portable Ultrasonic Non-Destructive Digital Indicating Tester) #3aPUNDIT tsznau'ly
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q . A’ 9
fymafu (Receiver) TasnmegavitldnasaumuunaszIwASTM C 597 uaz BS 1881-203
T@ﬂﬁomsﬁwmmjaom%aaﬁamaauuamﬁugﬂﬁ 28
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S y
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Time
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V.o pulse velocity in plain concrete
! measured pulse velocity in reinforced concrete
Very poor quality, Fair quality, Very good quality,
L./L V.= 3000 m/s V.= 4000 m/s V.= 35000 m/s
1/12 0.96 0.97 0.99
1/8 0.94 0.96 0.98
1/6 0.92 0.94 0.97
1/4 0.88 0.92 0.96
1/3 0.83 0.89 0.94
1/2 0.75 0.83 0.92
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311145 fuSuutneanEnuawaniasuluianiieng g

P . @ a < @ o = =) o o
M1919N 4.3 ﬂ']ﬂiutluﬂﬂﬂﬂﬂ'\nﬂ']ﬂ?laltuzu’]ﬂ'l\?‘] WU UNUAILRREINNANINARDY

stupy | dwam | aasdIw 31]‘7; gﬂﬁ 311‘7; @1519f | euadzan
Fwindn L 4.3 4.4 4.5 4.2 nsNaseY
A 1 0.12 1.0 0.98 1.0 0.970 0.998
BuazE 1 0.06 1.0 0.99 1.0 0.985 0.996
CuasD 1 0.00 1.0 1.00 1.0 1.000 0.992
A 2 0.24 1.0 0.96 1.0 0.940 1.000
B sz E 2 0.12 1.0 0.98 1.0 0.970 0.988
cuazD 2 0.00 1.0 1.00 1.0 1.000 0.986

5197 4.4 susuluirsiuandaunsind g Wisuisunvduadsnnmmasey nydiilszez

ﬁumﬁn 2 5 g1, ITHLWIIRENLETY 50 N, UAZSIMWINTULBIARESY 1 UaE 2 Th

suuyy e | aedIn gﬂﬁ gﬂﬁ a13197 AadaInns
FwnEn alL 4.6-4.7 4.8 45 nasay
1G, 2G, 5G 1 0.166 1.0 1.0 0.98 1.030
3G 1 0.235 1.0 1.0 1.00 1.034
4G, 6G 1 0.314 1.0 1.0 1.00 1.020
1G, 2G, 5G 2 0.166 1.0 1.0 0.98 1.000
3G 2 0.235 1.0 1.0 1.00 1.016
4G, 6G 2 0.314 1.0 1.0 1.00 1.008
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(b) Relationship between bar diameter and velocity ratio
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4 pulse velocity in plain concrete

V  measured pulse velocity in reinforced concrete
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CONCRETE MIXED DESIGN
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Assumption
1. Portland Cement Type 3 (ASTM C150)

2. Max.Size ot Aggregates =20 mm.

3. Required Min. Compressive Strength 300+25 Ksc. at 28 Days. (CUBE)

4. Slump 7 +2.5 cm.

ITEM DESCRIPTION VOLUME | WEIGHT
(Liters) (KGS.)

1 W/C Ratio = 0.389
2 Water Content 116.7 116.7
3 Cement Type I11 (SG. = 3.15 ) 95.2 300.0
4 Entrapped Air = 2 % 20.0 -
5 Total Paste 231.9 -
6 Ratio S/A = 038
7 Fine Aggregate = 380 %(SG= 2.65) 291.9 773.4
8 Coarse Aggregate = 620 %(SG= 272) 476.2 1295.3
9 Total Aggregate 768.1 -
10 { Total 1000.0 2485.4
11 | Admixture (% By Weight of Cement) = 083 % 2.5

- Cement Type 3 = 300 Kgs.

- Sand = 773 Kgs.

- Rock = 1295 Kgs.

- Water = 117 Kgs.

- Admixture = 25 Litres
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CONCRETE MIXED DESIGN

Soansvy: wanszNUve AT unaunIanemIliziumMasTuNsIBAnOUNIA

Assumption

1. Portland Cement Type 3 (ASTM C 150)

2. Max.Size ot Aggregates =20 mm.

3. Required Min. Compressive Strength

4. Slump 7+2.5cm.

o o a o ¢ ad
Taamanameuuuyhiraeitganslatinvaanladia

400425 Ksc. at 28 Days. (CUBE)

ITEM DESCRIPTION VOLUME | WEIGHT
(Liters) (KGS.)

1 W/C Ratio = 0.389
2 | Water Content 136.2 136.2
3 Cement Type III (8G.= 315 ) 111.1 350.0
4 Entrapped Air = 2 % 20.0 -
5 Total Paste 267.3 -
6 Ratio S/A = 038
7 Fine Aggregate = 38.0 % (SG= 265 ) 278.4 737.9
8 Coarse Aggregate = 620 %(SG= 272) 454.3 1235.7
9 Total Aggregate 732.7 -
10 | Total 1000.0 2459.7
11 | Admixture (% By Weight of Cement) = 0.86 % 3.0

- Cement Type 3 = 350 Kgs.

- Sand = 738 Kgs.

- Rock = 1236 Kgs.

- Water = 136 Kgs.

- Admixture = 3.0 Litres
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