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"k 48Ul Jgaa L) cladaa (1) ad) Jeaa

aF 2y BBy ) saall

Aall aje 2y i saal bl 2o gl (ple) Sbal) Jsha
(L) (Fip sis) Al
70 60< 700-100
150 40< 1500-200
300 20 < 1500 <
@il Jand) oo Jaga (-2) A Jsea
SNES| PEWA |
oandll Hleel | Aaphlly asill el (p2) Llall o
aayyhally (ps9) LN e el | oy | B | Qe | @S
(p59) 2! 4l
28.14.7 | 28.21.14.11.7.42 | 630 | 2268 | 45 | 687 | |
28.14.7 | 28.21.14.11.7.42 | 630 | 2439 | 153 | 408 | 1
28.14.7 | 28.21.14.11.7.4.2 | 630 | 2538 | 192 | 270 | 1

Alil) el —

(85l dipylall) Y] e Aplally (andll Ll Jska

Al ¢ 55
() andl 520 | () Gl G20 | (o) D 50
7.5-7.0 11.5-11.0 24.0-235 | il 35kl
7.5-7.0 12.0-11.5 23.5-23.0 | alall Gplkl
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Al clial Lo gasd -

Slsall Jsha Dbl Jsha | 2 Sl Jeall il e
() 30| (4
50 160 | Jhaie pa il galla o L85l sdisa
ale 10 4igall (30
100 245 I Jraie ga G glla & iDL Hedige
ale 10 Zagall (4
150 245 | s, e Oiigla g el Hediga
ale 10 4isall (30

Uaniocal) clisall o5 5¥ Asand) da) (@-2) Joa

(+59) ciosl 50 (o) Toan) S A5l il
dedl | Gae | sk
2.74-2.4 7.5 11.5 23.0 il 3 gallal
2.89-2.62 7.5 11.5 23.0 alall 3 gl

gall Al cila i (3) Jg

(p2S) Adalal) 8 dardial) salall & ABSH e Ay siall Al g5
aalad) Al 454l
cla Jay 5y 4 Chians Jay ST Chians
7.35 | 26.46 | 0.53 8.0 75.6 1.5 22.9 I
84 | 32.52 | 2.04 544 | 81.3 5.1 13.6 I
4.2 1692 | 1.28 1.8 84.6 6.4 9.0 Il
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Ayl ciliall dlaay) Jalatl) guitii AuaMA (4) Jgaa

Giial) 3 gildall -4

A&l agas Jalzs alyaay) Jaza
v=v +1.64xs | v=Vv —1.64XS | il |S uldl| deyudl | dojal
(%) CV | (59 | v
(9/=)
S S 150 355 5pileall d5y,k
3.72 3.01 6.40 0216 | 3.37 | i
3.06 2.69 3.92 0.113 | 2.88 | .~
4.65 3.82 6.03 0.256 | 4.24 =z
Al g gildal) -4
A&l agas Jalza i) ) Jaza
v=v +1.64xs [v=v —164XS | Ll |S il | dcpudl | el
()Cv | (59 | v
(/=)
Fip LS 150 23 s 5 pibaall A3 )bl
2.89 2.56 3.73 0.102 | 2.73 | i
2.82 1.99 10.53 | 0.254 | 241 | o
3.31 2.40 9.65 0.276 | 2.86 =z
el §gilhal) z—4
A&l agas Jalza i)y Jaza
v=v +1.64xs [v=v —164XS | Ll |S il | depudl | el
() Cv | (¥ | v
(/=)
Fioa LS 82 a0 53 il 43, )kl
3.73 3.08 5.77 0.197 | 3.41 =i
3.18 2.59 6.26 0.181 | 2.89 | o
4.28 3.67 4,74 0.189 | 3.98
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Aall (3l -4
A&l agas Jalaa | ) Jaza
v=v +1.64xs | v=v —1.64XS | il | S uldl| depudl | desd
Cv | (5 | v
(%) (/=)
A S 82 2255 pal AL
3.29 2.38 9.71 | 0276 | 2.84 | i-j
2.93 1.86 13.62 | 0.327 | 2.40 |
341 2.08 1476 | 0.406 | 2.75 =z
i) §ehall 2—4
Al agas Jelza alyay) Jua | Jledl Jsh
v=v + vV=v — sl | Sl | e (so)
1.64xs 1.64 xs Cv (%) v
(%) (%)
Foa S 150 23 55 kbl e A3y Ll
4.30 2.65 14.42 | 0.502 | 3.48 50-0
4.26 2.67 14.00 | 0.486 | 347 | 100-50
3.87 2.36 1483 | 0463 | 3.12 | 150-100
a5l 54
Adl) agaa Jalaa s}y Juae | ludl Jsha
v=v + V=V — sl | S bl | e (ale)
1.64xs 1.64xs Cv (5/3) v
(%) (99
o LS 150 2 555 luall e A3 yhall
3.55 1.48 25.00 | 0.630 |2.52 | ¢0-0
2.86 1.81 13.76 | 0.322 | 2.34 | 120-60
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ifial) §aullal) -4

A& 30a Jabea | Ghadl | Joee |l sk
v=v + vV=yv — S| S @l | e (o)
1.64x s 1.64 x's Cv | (¢ | v
(%) (%/=)
i SLS B2 aajig Byalall e daplhall
6.46 3.33 19.51 | 0956 | 490 | 50-0
5.18 2.67 19.41 | 0.763 [ 3.93 | 100-50
4.30 2.11 20.80 | 0.668 | 3.21 | 150-100
alal) 3 gl 74
A& 3g0a Jalaa | Gl | daae | Sl Jsha
v=v + V=V — S S ) | el | (o)
1.64x s 1.64 xs Cv | (8 | v
(%) (Y=9)
i SUS 82 aajig Byalall pue daplall
3.69 2.16 1590 | 0466 | 293 | g0-0
3.32 1.75 18.81 | 0.478 | 2.54 | 120-60

Aigall cilasal L3148y ally Ganill {yilany) qilih (5) Jgoa

A&l agaa Jalaa <l Jae | ey daee | jaall o
vev + [ vev _ e il o | T omy) | (ap) | %sad
Cv | 9SS | =91 (msiy)

1.64xs | 1.64xs | () v

(%) (%) (5:9)

245 2.39 074 | 0.018 | 242 4132 2

2.67 2.58 1.06 | 0.028 | 2.63 | 30.02 | 4

2.88 2.75 1.31 | 0.037 | o.82 | 3546 | 7

291 2.86 048 | 0.014 | 2.89 [ 3460 | 11 |

2.94 2.87 0.68 | 0.014 | 291 | 3436 | 14

3.00 2.94 0.53 0.02 | 297 |33.67| 21

3.00 2.94 0.57 | 0016 | 2.97 | 33.67 | 28
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2.02 1.95 1.05 | 0.017 | 1.99 | 5025 | 2
2.25 2.20 0.672 | 0.021 | 223 | 4484 | 4
2.32 2.27 0.565 | 0.013 | 2.30 | 4347 | 7
2.33 2.28 0.735 | 0.017 | 2.31 | 4329 | 11
2.37 2.34 0.377 | 0.0089 | 2.36 | 4237 | 14 | |l
2.36 2.34 0.318 | 0.0075 | 2.355 | 42.46 | 21
2.58 2.54 0.382 | 0.0098 | 2.565 | 38.98 | 28
1.42 1.37 1.00 | 0.014 | 140 | 7142 | 2
1.79 1.66 2.19 | 0.038 | 1.73 | 57.80 | 4
1.86 1.77 1.48 | 0.027 | 1.82 | 5494 | 7
1.84 1.81 0.442 | 0.0081 | 1.83 | 54.64 | 11
1.88 1.83 0.86 | 0.016 | 1.86 | 53.76 | 14 | i
1.96 1.89 1.13 | 0.022 | 1.93 |51.81 | 21
1.96 1.91 076 | 0.017 | 1.94 | 51.54 | 28

cilial) pudisal AENGY) pf 45l Gaaill Alasy) @il (6) Jsis

Ll el 550l 2y, Ll
Al a5 Jalea | Calyaa) Jara Jara dsh | el

V= v=y — | o8 e | e ) Dbedll | (as) :g,
v +1.64 | 1.64xs | Cv | S || gay | () =

XS (8/0) % | & | v | T

) (5e8) | (Ss)

3.46 3.29 1.44 | 0.049 | 3.38 | 47.18 2

3.59 3.32 2.31 1 0.080 | 3.46 | 46.26 4

3.66 345 1.82 | 0.065 | 3.56 | 44.92 7

3.74 3.43 2.70 | 0.097 | 3.59 | 44.57 11

3.86 343 | 3.64| 133, | 3.65 | 43.88 | 160 | 14 | M

3.85 342 3.54 1 0.129 | 3.64 | 43.94 21
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3.87 344 3.55 0.130 | 3.66 | 43.67 28
3.34 3.17 1.59 0.052 | 3.26 | 75.01 2
3.50 3.27 2.12 0.072 | 3.39 | 72.17 4
3.55 3.34 1.91 0.066 | 3.45| 70.94 7
3.60 3.39 1.82 0.064 | 3.50 | 69.97 11
3.61 344 1.41 0.050 | 3.53 ] 69.34 | 245 14
3.64 343 1.83 0.065 | 3.54 | 69.16 21
3.61 3.46 1.29 0.046 | 3.54 | 69.17 28
M;
3.46 3.31 1.26 0.043 | 3.39 | 72.00 2
3.49 3.34 1.37 0.047 | 3.42 | 71.45 4
3.57 3.40 1.40 0.049 | 3.49 | 70.07 7
3.59 3.40 1.65 0.058 | 3.50 | 69.99 11
3.59 3.46 1.10 0.039 | 3.53 | 69.32 | 245 14
3.60 3.47 1.15 0.041 | 3.54 | 69.10 21 Ms
3.59 3.50 0.70 0.025 | 3.55| 68.84 28

Cilind) judlgal AN e A8l Gasdll Aulaay) milidl) (7) Jeas

LA de yal 3palall e day,hall

A&l agas Jalaa | ) Jua | () e | Jsh ezl
V= VSV ]l | el | e | TG | Lldl [ () | 3
. (&) | (%) v
(%/eS) .
(Y9
352 | 293 [547] 0.177 |3.23 ] 2631 2
3.67 | 296 |647] 0215 |3.32] 25.67 4
3.69 3.06 |5.73] 0.194 |338] 25.16 7
3.71 320 |4.53] 0.157 | 3.46 | 24.58 11
3.85 326 [5.02] 0.179 [3.56 | 23.90 | g5 60 | M1
14
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3.91 330 |5.10 ] 0.184 | 3.61 | 23.53 21
3.95 342 [ 430 0.159 |3.69 | 32.04 28
3.18 2.75 | 437 0.130 [2.97 | 57.28 2
3.38 3.07 |2.87] 0.093 |3.23| 52.55 4
3.46 325 | 1.87 | 0.063 |3.36 | 50,50 7
3.46 343 | 0.28 | 0.010 |3.45| 49.29 11
3.60 341 [ 1.59] 0.056 | 3.51 | 48.34 | 170 14 | M2
3.68 327 |3.50] 0.122 | 3.48 | 48.83 21
3.65 344 | 1.80| 0.064 | 3.55| 47.89 28
3.24 3.07 |1.64| 0.052 |3.16 | 53.74 2
3.43 322 | 1.89| 0.063 |3.33| 51.02 4
3.61 3.30 | 2.68 | 0.093 |3.46 | 49.08 7
3.66 3.35 [2.67 ] 0.094 |3.51 | 48.35 11
3.69 3.40 [2.53] 0.090 [3.55] 47.80 | 170 14 | M3
3.68 349 | 1.53] 0.055 |3.59 | 47.25 21
3.71 3.50 | 1.85] 0.067 | 3.61 | 47.02 28
4l clisd) bl daglial Alaay) il (8) Joa
Adl) sgas Jalza al ) Aaglia Jasa | 22l | Anel)
f=fm| f=f m- | el Lalecaty| AT |
+1.64 xs 1.64 x.s., (%) Cf S fm I
(2 oo/ | (2 plofs) Qal/c) | (2 e/
21.04 18.35 4.15 0.818 19.70 | 150 | 5,0
22.57 18.58 5.90 1.214 20.58 g2 | <
13.42 1083 6.49 0.788 1213 | 150 | 5,
17.12 11.10 13.04 1.840 14.11 82 |
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f= f_ m f= f_ m el (bl Laslaa (ps) | s
+1.64 xs XS 1.64- %) f S Lyl
(2 alofc) (2 alofs) Qee/s) | f m
(2 plef)
11.78 11.28 1.31 | 0.152 | 11.53 | 7
12.83 12.08 1.84 | 0.234 | 1246 | 14
13.02 12.37 1.57 | 0.200 | 12.70 | 28 '
4.46 4.13 232 | 0.100 | 4.30 7
4.62 4.43 1.25 | 0.057 | 453 | 14 | |,
5.37 4.68 4.13 | 0.208 | 5.03 | 28
2.17 1.68 7.87 | 0.152 | 1.93 7
2.36 2.03 4.54 | 0.100 | 2.20 | 14
2.61 2.24 473 1 0.115 | 243 | 28 |
Al clisd) pailad padle (10) Jsea
T s il Aoy Jame | Lalcai¥) daglie Joee 2351 L)
(5<) Cocdm | (s | sl
3.37 19.70 150 G sldal
3.41 20.58 82 .
el
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N
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EVALUATE BRICK UNITS BY ULTRASONIC
WAVES

Dr. Zain Al-Abdin Raouf

Ph.D. Materials/Engineering collage— Baghdad University
Hasan Jasim Mohammad Al-Badri

M.Sc. Structure / Engineering collage— Tikreet University
Amar Salem Khazal

M.Sc. Soil & Foundations / Engineering collage —Tikret
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ABSTACT

Wide laboratory search was done to evaluate brick units in
single, and test the prisms built from brick unit by use ultrasonic
waves in non-destructive test. The results show that the pulse
velocity increases with increasing compressive strength and time

of construction.

From this paper we can estimate compressive strength for
building unit by find the equation of the curve ,then we can
estimate compressive strength for building sample, for example
bricks from pulse velocity of ultrasonic waves without need

destructive test .
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