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' 0.087 | 0.172 ] 0.295 | 0.339 | 0.413 | 0.482 | 0.547 0.608

*3—-1. A concrete cylinder having a diameter of 6.00 in. and
gauge length of 12 in. is tested in compression. The results of
the test are reported in the table as load versus contraction.
Draw the stress—strain diagram using scales of 1 in. = 0.5 ksi
and 1in. = 0.2(107?) in./in. From the diagram, determine
approximalely the modulus of elasticity.

Load (kip) |[Contraction (in.)

0 0

5.0 00006
0.5 0.0012
16.5 0.0020
2005 0.0026
25.5 0.0034
30.0 0.0040
34.5 0.0045
38.5 0.0050
46.5 0.0062
50.0 0.0070
53.0 0.0075
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3—5. A tension lest was performed on a steel specimen
having an original diameter of 12.5 mm and gauge length
of 50 mm. Using the data listed in the table, plot the
stress—strain diagram, and determine approximately the

modulus of toughness. Use a scale of 20 mm = 50 MPa and
20 mm = 0.05 mm/mm.
Load (kW) Elongation (mm)

0 0

11.1 0.0175

31.9 0.0600

37.8 0.1020

40.9 0.1650

43.6 0.2490

53.4 1.0160

62.3 3.0480

641.5 6.3500

623 .8000

58.8 11.9380
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Where :-
W, - weight of brick after 24 hours in water.

W,- weight of dry brick.
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1.7 Compressive strength, water absorption and effloresce according to Iraqi standard No. 25/1988:
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=Y L) A (adel6) 5 gl chad sl (ale12) el 9 Sl g0 b JlexinY)
bl o)) (Deformed) e s5 53) 3 3aa sl (plain bars) JS-a sale i puludll (lusd o)
gl 3 (Goaal) zaball ¢ jaae dga o) @l Ailu Al malud 8 Tl Jarin YV 21SG Y|
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Tension Test &l (asd

1l e o2 A
(Ultimate- s s—=dll 2 giall s (Modulus of Elasticity) &= s all julas 2yaal
2558l aie 2l (Yield strength(fy)) g se=all x5l Strength (fy))
Ade (Tensile Force )
dale 5 las

O Gl yaad ga Al EAY) 3 gl KIKal) Gilia gadll A25LAN CWlaaiuY] alana )
o lis yima Jshy an(1.25) iy 5 0 3 sad o Baaiall Y ol (A skl 73 sail
sl LS A8l () oS5 Cumy ais(5)

L=452Jm 1.4:d5
2
AT .
m —T o
55 A1 e 5 (1) ol Jal (e ) Lla (3 shea¥] 25 peall S 035505

(d+L)
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(Ao A yal) gl ) ga

DSV e g3 sl aiay SV lly g 5 S) adaia dalisey Jasi Bale 23 sl e o)) 5
oandl) Al 8 4 dlee JDA
(p) S cy Al A8 s AS a3 Slems 3530 05 Ble Gaandll Slea )
Jiay (11) JSd ol (Y Ay 5 pin Al jiad A3l 028 5 (A )Jshall & il
dalec £LI(Mild Steel) waall (A)dshll (& il 5 (p) daluall JEI) (il 43311)
4 gidly (Yield Point) g sl ddadi eaia i LitSay A83all 028 (e 201 o nd
.(Ultimate Strength) s sl
L slaad) L) Jalosall JElI 8800 ) (6l 059 e ey 23 gail) (il & suadl) dlads b
Aaia G.S}.A..\M e ddaliua 3 68 (Jas:\ Ll e < =3 (Ultimate Strength ) 5 sail)
agall a il s Al Al yilaa Capny 5 A akaial) dalse e
(& el o 3adl dBR)aleay) 5

-l 9a¥) 9 5 3¢
i (5) @b (L) mall ddgha g an (1.25) o_kad daall (e () shasl 23 ga -
Adl pand Sl -0

-dda) gall

Jsaall (8 (e LSy (ASTM —A-615-86) 483 yaY) Al sall andll 18 3 Ciraic)

:cUJi
( ASTM —A-615-86) eiledll Maa ciliial ga i J g2
% Ay dagliall | £ gadll dgal | (Grade)g sl
11.0 482.65 275.8 40
9.0 620.55 413.7 60
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(A9 ;UAJ.J\ gLl 3 ga

rdand) 48, 5k
Zagadll Hhad JusModulus 4 s ) gha (uld alay -1

o oaxill 5 (p) Blasall JEI (o Z83all Lol aes ) Aglee Adaadlay 221 5 58 Jaglasi - 3
(A) dshll

oSl By g =3 galll 28 -4
sallawall g @uﬂ\
(Ultimate Strength) s saill 4a il 5 ( Yield Point)g sadll dads alay) -1
: O} <us (Modulus of Elasticity) 435 el Jalaa alay) -2

(stress) ey

= :L\j).‘d\ dAL’.A
(strain) Jwasy)

Ultimate )il 4 sliall 5 (Yield Point) g soadll dadi (0 483l alay)-3

gl 458U 5 (Strength

Al ae 3 s pandl) Jlea s masaill au g -4
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A Alda )
7
im“ Ultimate strength '/’
>
Rupture
Yield point strength
b
~w—Elastic limit
Proportional limit
O

ine=2
Strain € = I

( Stress-strain curve of stress ) wall Juadi¥l 5 slga)) G A8l oy IS5

Stress

Upper yield point

Lower yield point

Strain

AUt g Jalesall Sy A8l U<
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(Ao A yal) gl ) ga
( 1-Section) Olabadd) yas

O . L (32all) Caiall g by ) 5 ) genS Jariadip ¢ () Cioa JSE @ld aaa akilia 4
Oe Wl sl @) (4x8) N @l (2%3) Op B Cleliddl (e (Bl s) A Bale 38 siall Ll al
dok e K oas (15749) A dk A K was (6.67)
-leia ¢ el s Ble ) e Gang Jlalill Jlexinl 2ie

Jaall e s Tk 6 i,
Goe o s Vyda ¥ Clilall afiey ) pale pe JSAI2,

s adaliae Ll &~ o) 35 s 480 5 Ay 5 1 das e Glalelll e 20l daa JISS] 5 adalia cllia
Jie JS1 23S (75.85) G 43S (0.6) e 1ok 5 gl (1x8%8) M i) (2/1%2/1%8/1) e s 3
dsb

sVl (368 ) uanS ApSll ) gall oy i ole Jaiasd Laaal) akaliall (e g gill 138 ()
il aal) e ) 5 038 e lalaill Jlanis A5l ) sa¥1 5le) 30 cang s (lintels) elubadll 5

Example

The following data were recorded during the tensile test of a 14-mm-diameter mild steel

rod. The gage length was 50 mm.

Load Elongation Load Elongation

(N) (mm) (N) (mm)
0 0 46200 125
0310 0010 52400 250
12600 0020 58500 450
18300 0030 65000 7.50
25100 0.040 59000 12.50
31300 0030 67500 15.50
37900 0.060 65000 20.00
40100 0163 61500 Fracture
41600 0433

Plot the stress-strain diagram and determine the following mechanical properties: (a)
proportional limits; (b) modulus of elasticity; (c) yield point; (d) ultimate strength; and

(e) rupture strength.
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A Alda )

sl 3 ga

3-5. A icnsion test was performed on a steel specimen
having an original diameter of 12.5 mm and gauge length
of 50 mm. Using the data listed in the table, plot the
stress—sirain diagram, and determine approximately the
modulus of toughness. Use a scale of 20 mm = 50 MPa and

20 mm = 0.05 mm/mm.

Load (kN) Elongation (mm)

0 ()

11.1 0.0175
310 0.0600
17.8 0.1020
409 (.1650
436 (.2490
534 1.0160
62.3 3.0480
64.5 6.3500
623 8.8000
58.8 11.9380
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