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Abstract

Concrete compressive strength is one of the important part of construction. So this
thesis tells about different method of concrete compressive strength testing e.g. concrete
compressive strength testing By usirig ultrasonics wave, schmidt hammer and direct concrete
compressive strength testing. These methods will give different results of testing. Then,we

researched to find different values of each method and summed up the results for further study.
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2) mjuﬁmmﬂé‘u (Frequency of pulse vibration)
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1. DIRECT TRANSMISSION

2. SEMIDIRECT TRANSMISSION

3. INDIRECT OR SURFACE TRANSMISSION
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o A a oA t g o A & e o
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§ .
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dauveedyyinveinaiudyananiiuuuy High Input Impedance 911159
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ddeamsiuniosiiodn Pundi TUFlumamnuansaldmdsnuIndh

d' . té o o o 1 é é'l 3/ yd' A'i ar o o
NAUVAIABT NiCd Fhmsnadid 12 Tusdsilpadiodsanis ldniosiasziidanse
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Voltage Taulidadinuasmudyanuna ¥nsae Out Put 484 Unit Asiien PRE WA
10 pps

thdean1sqgUdyaan (U Transittime , pulse waveform #3® Fyanan
nou aunsomldlasdegn cro Taolfeodyansumuy BNC Whalasy  ouT puUT
OPTION (fayayiaieon)
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findunfouiiozinniuiaiymanmnavesmundaauns ol 1dlaensvh REZerode
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mwmunsalunmsianmlumandeuiivosniuluaanaseudenld 2
FRUDIVUIANUIAD O.lyisec M50 Lpsec

F3veamam1satald 0.1 psec 819999 psec Ty Pulse 1]u191029
N UIATYYIUTINATADAYUIA 10 MHz.

ANUUNUTT £ 0.1 psec (FzauNIadonanueInaaeyld 400 mm) &
Over Range sﬁuwmﬂzﬁﬁmmgmuaﬂ?jyuﬁnﬁwuaﬂwa LCD Weammén fufn Lost
signal hifidyanadimizouaanasze INPUT SENSITIVITY (i lalums fudygna
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TRANSMITTER (#3andy) annsadeavinadyaalunisdsld 2 429

¥
fo 1.2 kV %38 500 V Discharge time YusgiusiavenuAuresuasANITIVeIEY
wudia 6124, 37.54 uae 82 kHz (FINTIUANTOT) uaslinuoIvednasia 15 mas

9zl Discharge time sz 1.5 usec
- 3 ] o
PRF ¢1150100n 19 2 92978 10 PPS 1iae 100 PPS

POWER SUPPLY mwluliuuaweisia Nicd ensomnas 1daeiine 12 $21us
uazldtuiniosldum 10 2 lusvshill Rs-232 dovg@auiie
v ¥y
uuaee’ Idnuaveiidygnuiven  Lcp aseusu 1 adde
a = o ['s d' [y
WM annsomImsnadiuaees 1avin lWassuaaduay
Y AC 95/125 V
190/250 V
50-60 Hz

mioiaaaiiuguay 4 190 Y19 12 mm. 9182 LCD
AT INITOIUNG  2fsec

1 ad' 9/ P

YRYUNYINIY  0-40 DIFUTAITO

Output - Analogue pulse

- CRO output

Output option 1 ~ RS-232C
Baud rate Fixed at 9600 baud
Parity None
Data bit 8

Stop bit 1
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5. M lun1sAutiumMs (Operating Instruction )

5.1 Front panel (M umyweunsoq) axilify Power ON Switch

Ua,a)

Neon Indicating lamp

Red Led

Range Switch
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REC. Socket

TRAN. Socket
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(WOUBNANIITUBA Over Range
evenaniaz Tt doyga iridh
WovenanTved uunaes 1w

4
nua lagaznsensy 1 ASIA0IUIH

5.2 Rear Panel (Unanthiadnunda)

5.3 e ldidunsesia
o2
i
P : 3
AUUIU

S oA oA
BISTHRIGYIGIRY

VéndEeu 3 e ierelWihnszue
ady AC funsesa

EHT uadadidould eiden
dgnlumsdivuie 500 v u3e
12kv Undld 12 kv

PRE duddadidonld  wieiden
PRF 10 PPS #39 100 PPS g
in@ld 10 pPs

Analogue BNC Socket Lﬁﬂ‘l‘ff’ Transit
time 111;1] Analogue

CRO BNC Socket Fudganaua
A4 Output 1A cro (alasth “Y”
Amplifier

T.B. SYNC BNC Socket + 3.5 Sync
pulse to CRO time base

25 Way “D” type Connector 14lu
MITNTYYIU BCD nie RS-232
Output

250 mA fuse (W) YU 20 mm.
Instrument fuse (upper)

250 mA fuse (WAd) YUIA 20 mm.

*

mains fuse (lower)

zfluma Live
dluew NEUTRAL
iHuey GRATH/GROUND
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wiiaginsal dszianees | wdknmnsunn | wauansin MU
ﬂﬂuﬂ?ﬂﬁi‘fﬁﬂ (kgf.cm) (kgf/cmz) ‘
HUY N ABUNT ATITUA 0.225 150-600 UV U IUIU
adamsaetou
Tauase
WUUNR. | AeunSasssum 0.225 150-600 wuuiudin
' fnuauniants
gnouluda
Uy L ABUNS AFIAILN 0.075 100-600 i
asaevoulag
A3
HUY LR ABUNS ATHALN 0.075 100-600 wuuiudin
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seuludi
Uy P ADUNT M3sinm 0.09 50-150 HUUPAUAT
AMuuSans
WYY M UNTABUNS A 3.00 600-1000 I TERIL RN
afamsarfiou
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A131a1 19 vilaueq Schmidt Hammer
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asa i ,
LA-0350-01 Impact Plunger

LA-0350-03 Housing
LA-0350-04 Rider with Guide Rod -
LA-035006 Push-Butlon Complete Tg-- -
LA-0350-07 Hammer Gulide Bar
LA-0350-08 Disc
LAQ350-08 Cap
LA0350-10 Two-Part Ring
LA-0350-11 Ring Cover
LA-0350-12 Compression Spring
LA-0350-13 Pawl
LA-0350-14 Hammer Mass—"N"
" and “NA" Hammer

LA-0350-15 Retaining Spring
LA0350-16 Impact Spring
LA-0350-17 Guide Sleeve
LA-0350-18 Felt Washer
LA-0350-19 Window & Scale
LA0350-20 Trip Screw
LA-0350-21 Lock Nut
LA0350-22 Pin
LA-0350-23 Pawl! Spring
LA-Q350-24 Screw-Window
LA-0350-25 Calib. Chart Cyl.
LA-0350-26 Carrying Case
LA0350-27 Calib. Chart

Cube kg/cm

Fig. 2 -
Longitudinal Section of the
Type N Concrete Test Hammer

Condition on impact

When ordering spare parts,
please state No. of part and
serial No. of test hammer!

3UN 19 uaasgmdszneuveunies Schmiidt hammer wuy N
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The curves apply to compact Portland cement concrete with good

quality gravel{sand aggregate. Age 14 to 56 days. Smooth and dry
concrete surface.

Wm = most likely value of the cube compressive strength in hg/em?.

The dispersion limits Wmax. and Wmin, are so defined that they
include 80 percent of all the test results.

Note under Section IV “Limits of Validity of the Calibration Curves”]
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The curves apply to compact Portland cement with good-quality
gravel/sand aggregate. Age 14 10 56 days. Smooth and dry concrete
surface.
fc’ = most likely value of the cube compressive strength in psl.
The dispersion limits- {c'max, and fc’min. are so defined that they
Include B0 percent of all the test results.
: Note unider Section IV “Limits of Validity of the Calibration Curves"]
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The curves epply 10 compact Portland cement with good-quality
gravel/sand aggregate. Age 14 to 56 days. Smooth and dry concrete
surface,

Zm = most likely value of the cylinder compressive strength In kgfem?.

The dispersion limits Zmax. and Zmin. are so defined that they
Include 80 percent of all the test results.

Note under Section IV “Limits of Validity of the Calibration Curves"|
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The curves apply to compact Portland cement with good-quality
gravel/sand aggregate. Age 14 to 56 days. Smooth and dry concrete

surface.

R LU most llkely value of the cylinder compressive strength in psl

. The dispersion limits {c'max. and fc'min. are so dofined that they
- .. Include 80 percent of all the test resuits.

" % Note under Section IV *“Limits.of Validity of the Calibration Curves"}
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Table Il .Cube Compressive Strength W In kg/em® as a
Function of the Rebound Number R
Type N Test Hammoer o

~ Age of Concrete
14 to 56 days 7 days

R Wm i Wmia, Wm I Wmin,
— ! H

20 101 54 121 | 74
21 113 ; 64 132 b 83
2 126 : 15 145 94
23 139 86 157 ‘ 104
24 152 98 169 115
25 166 110 183 d 127
28 180 ; 122 196 : 138
27 195 i 135 210 ; 150 °
28 210 ] 149 225 t 164
29 225 ; 163 239 P 177
a0 241 i 178 254 191
31 257 | 193 269 205
32 o214 : 209 285 220
33 291 | -225 300 234
34 307 : 240 315 248
35 324 ; 256 331 263
36 342 i 273 348 219
37 360 290 365 295 .
38 n X 307 381 311
39 395 : 324 398 3217
40 413 1 341 416 344
41 432 ! 359 434 361
42 450 ! 317 . ass aro
43 469 395 470 396
44 488 414 488 414
45 507 432 507 432
40 526 451 526 453
47 546 470 546 470
48 565 489 565 489
49 584 508 584 508
50 604 ! 527 604 527
51 g? 546 623 545
52 3 565 643 565
53 563 584 663 584
54 683 603 683 603
55 703 622 703 622

Cylinder Comprassive Strength = 0.85 X Cube .Compressive’ Strenght

100 kg/cm? = 1420 psi

M3 8 umasmidsdavesnauningnsegninan (ksc) TUA Rebound Number
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grading limits

Fine Coarse
Sieve No. % Passing % Passing (Nominal Max.Size)
112" 1" 3/4” 12"
38" 100 95-100 100 - A
No. 4 95-100 - 95-100 100 -
No. 8 80-100 35-70 - 90-100 100
No. 16 50-85 - 25-60 - 90-100
No. 30 25-60 10-30 - 20-55 40-70
No. 50 10-30 0-5 0-10 0-10 0-15
No. 100 2-10 - 0-5 0-5 0-5
(Sand)F-M. = (Cumulative % retained)
100
(Coarse)E.M. = (Cumulative % retaia , including No.4 + 500)
100

JUN 19 wansmzunswazinssuuEIAZINGS
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DITNAFALUUINUIEUINUNUBINIRTIN
(Test for Unit Weight of Aggregate)
ASTM : C 29-76
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1. w79 0 N318 AU uaznIIn
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Ysnes | durdmgudnmenelu | evuganwlu | anumunieoga vualaga
fins ETH W, Aunzug | wiladhe | veawaasy
3 155+ 2 160 +2 5.0 2.5 12.5
10 205 +2 305 + 2 5.0 2.5 25.0
15 255 + 2 295 + 2 5.0 3.0 37.5
30 355 + 2 305 + 2 5.0 3.0 100.0
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1. lao3t1dmannsede ( Rodding procedure ) FFTlimnzdmivuiasy

Atlvnalagaliiiu 375 v (112 1)

FUOREIONE AP

QUi °C s
15.6 999.01
18.3 998.53
5 P 997.97
23.0 997.53
1239 WV 997.32
26.7 996.60

294 995.80
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( Test for Total Moisture Content of Aggregate by Drying)
ASTM : C 566-67
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P = 100(W - D)/D
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