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Experiment |

L1 Objective

- Uy ' |
) Casure de suitable _q.uam.m% of water for Coment
MOCM&L_COJLSL‘&kmg’_’%L: Em\L%mllal_ﬂﬂ&whﬂ

g Oe Cewmement baile 4o Kool e galilit Aawte <M o
v g

Cewment -
L2, Apparatus and Equipment

Apparatus Name is ULCO-.’LAPMQ!.‘C')

Part | is —fP0SE.. Llate

Part2is— . Comical emauld.
part3is-Meedle. ol () v ) |
partaisRod 0F (10pme )
Pats i —iNGALEE s b <

Apparatus Name is Gﬂ\mofg..ﬂp{’a/ak.g

part 1 is —Nawa ez 2 CTue fral
seth wy neehle )

part 2 is - ThicK _nesd e (Heinibat
Sething neakle )
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1.3. Materials

\
[

* Draw a chart for w/c% versus Log [penetration]; Figure 1.1
Use the following chart and set on it the chart number, chart title, the axis title and units.

Flqure 11y Norpad ansistence

-
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4.2, Initial and Fina] Setting Time

D AR, .
OwIng chs : | : R .
& c_\"tz and §et on 1t the chart number, chart title, Y-axis title and unit.
——4re |, netrakion v
| | : " 3 : S e T VRUNG (U P P— —
ol T
=25
SN
e
¥ |
SES=====
— b
: SCEmEaas
"‘ oS B S
% I lr 1
=
3 50 75 90 105 120
. Time (min)
= e From this curve, initial setting time is..). QO . mn
e~ Final setting time 1S Abo. min
- e Calculate the Final setting time using the approximate equations
FST = )y 2 (‘OO) = CiO Min
F<T = 210 min
_— 4
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¢ Owur cement can be used in the construction or not? Why?

e Compare the results of calculated final setting time using the approximate equations with th
e e eq Wi e actual
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3. Materials

(=\va b es — 2-Cem tanls 3-“1111\.%51’.9 abe)




241 Q.64

3 30.1 1Z2.0Y -2 lo-08-12.33
29.9 11.96
493 (9. 72

7 533 21.32 2\.44
606 24, 2.4
oot 2.2.29

28 429 17.14 2064 2.5~ 22.79

L 56.2 22.42 . Jes

e Sample of calculations:

N

% 6 % —» AzScoxbGown ¢ . (A 2;,”"3"2J

e Y2 ]
*6!" —-A“ - 6| - 2%" "“C‘5

' —_— - [ A
25 & \e 4 \é,' = = éq”f‘lj
- o P
,#~62““Ai -» & '-'30 'o'»lt.3 i 3
22 5 —— ,;\Cz_ = 2.0y ,«.quJ
’2.' * O

wbse B 4 sy 2998007 , [E. 1104 Mpo)

H3 2.54 1673
6 = —
%2 Avg b1 +62 +63 » Say :qeq+lzou+nQA Gave = W2l Mmpa
9 — —» |[Gavy = :
3 3 JJ-_ R
X an()c éqv( +o0t 6 il

(10.08- |2.33)

A
}Acc"f)écc, \/“?ﬁc _ 12.04 4 H-‘lﬁ = |2 MPa
<tremqgth 2
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the following chart and set on it the chart number. chart uth the
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5 o 15 10 25 36

“pccephed average Complesive  skimpkh '

2.6. Discussion
|. What is the expected tensile strength of the tested cement at 28 days”?
q )}AV&I&Je ensile =, ba.v'ﬁ + 0.5 Ao\\::j

H y e
‘ R s0.64 + 015 (26-64)

=(1# 56 — 23.73)Mpg
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3. The tested cement is accep

— ..

e —

2.7, Specifications

—

Complessive «f (enq

ted or not? Why? Show your work on table 2.1

Eh Accepkali,

[2
20.512
22 3g

¥ The Lested cemed is accepted®

Fable 2.1 ASTM € 150-08 pequirements for minimum strength of coment (MPa (Psi))

Age
(Davs) |
g
3 12.0
( | 740)
7 19.0
(2760)
28 IR0
(4060)

100

( 1450)

16.0

(2320)

220"

(3190)

[

10.0

(1450)

17.0
(2470)

28.0°
(40R0)

ASTM C 150 — 05 (mortar cube). cement type (table 4.4)

A’

8.0

“ll)(”

[4.0
(2030)

22¢

(3190)

11 1A Y v
12.0 10.0 = e
(1740) (1450) . )
24.0 19.0 . 8.0
(3480) (2760) . (1160)
' . 7.0 150
- . (1020) (2180)
. . 17.0 21.0
! ; (2470)  (3050)
— - :;

* Strength values depend on

aluminate
* Optional

specificd heat of hydration or ¢

hemical limits of ricalcium silicate and tricalcium
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Experiment 3

Compressive Strength of Cement Mortar

ID: Name:

3.1. List 4 equipment and tools used in this experiment: (1 mark)

3.2. The tested materials are: (0.5 mark)

3.3. Specific gravity and absorption of coarse aggregates (3 marks)

A: Weight of oven-dry test sample in air (g) 1497

B: Weight of S.S.D. sample in air (g) 1500

C: Weight of saturated sample in water (g) 964
Calculations:

1. Apparent Specific Gravity =

2. Bulk Specific Gravity (SSD) =

3. Absorption (%) =



3.4. Specific gravity and absorption of fine aggregate (3 marks)

A: Weight of oven —dry specimen 1n air (g) 481
B: Weight of Pycnometer filled with water (g) 1071
S: Weight of the saturated surface-dry specimen (g) 500
C: Weight of Pycnometer with specimen and water (g) 1367

Calculations:

1. Apparent Specific Gravity =

2. Bulk Specific Gravity (SSD) =

3. Absorption (%) =

3.5. True or False (2.5 mark)
1. Absorption of the tested fine aggregate 1s accepted. ( )
2. Apparent specific gravity is less than bulk specific gravity. ( )

3. Special balance with basket used to determine the mass of water [where; volume of water = volume of
coarse aggregate]. ( )

4. the fine aggregate must be tamped into the mold with 25 light drops of the tamper. ( )

5. The tested fine aggregate using the conical mold will be considered SSD if it slumps fully. ( )

Prepared by Eng.Buthaina Abu-Saleem 2
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2 - Fine [eocals € vake .
28) Specific  glavity awd abserption of coars, “99legabes.
SBpparend specfic Cmowidy = A - AT MR -[2.808) 0 T
i o A-C 7 g 3-9gd

2- Bu/k specific cuavity(>sD)

..g-—- C A 1500 :r}—-jzﬂ
§=C 1500 — 964

2- Abserption (.) =

{g.u | Spedfic IraviEy oy

‘_ apfﬂ rend SPC CJ.&I.( (= (‘avlf:ﬁ

A 12

—
-

B+A-C 531443~ 1367

i

2- RBulk <Pecific Uraw.'#:j (ssD)= ('S”:( = __Boo ::_.5_°_°.:
gt lo#/ +500=136F ZoY

3- Abserption (v.) = (%——ﬂ)&loc‘/. =~ So00-\43BI 2[’3”#)7\
gl e

3—-“5 Tlue of l—salsc

1. (True ) 2.(True )

3{True | False)

‘5’9(10"-‘-3 )




Experiment 4

Resistance to degradation of small-size coarse aggregate by
abrasion and impact in the Los Angeles machine

ID: Name: SEC.1

4.1. List 4 objectives of this experiment: (1.25 mark)

4.2. The used apparatus and equipment are: (1.5 mark)

4.3. The tested material 1s: (0.5 mark)

4.4. Data: (0.5 marks)

Wi: Weight of aggregate before testing [original weight] (g)

W2: Weight of aggregate retained on sieve #12 after testing (g) | 4010

4.5. Calculations: (1 marks)

Calculate the Abrasion%

4.6. Discussion (1.5 marks)

What is the quality of our sample? Why?




4.6. True or False (3.75 mark)
I. The number of revolutions 1s 500 rounds. ( )

2. The number of steel balls used in L.A. machine 1s 10. ( )
3. If the machine velocity 1s 20rpm instead of 30rpm then the L.A. % will be decreased. ( )

4. Ifthe tested aggregate is weighted directly after sieving on sieve #12 without washing, then the L.A. value
will be increased. ( )

5. The abrasion value found from Los Angeles test for two aggregates A and B are 12% and 22%

respectively. These results indicates that aggregate A is harder than B. ( )
4.7. Help
Abrasionos = chg}.ll ol p:dss?n.g sieve No.12 100%
Weight of original sample
OR:
AR, Weight og original sample - Weight of retainedon sieve No.12 100%

Weight of original sample

Table 4.1: Quality of tested aggregate depending on the abrasion % result

Abrasion % Quality of Aggregate
<135 Ultra-High Quality
15-25 High Quality
25-35 Medium Quality
35-45 Low Quality
> 45 Can't be used

) GOOD LUCK ©
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Experiment 5

Bulk Density (Unit Weight) and Voids in Aggregate
Angularity Number of Coarse Aggregate

ID: Name: SEC.1

S.1. List 4 objectives of this experiment: (1 mark)

S.2. The used apparatus and equipment are:  (0.75 mark)

5.3. The tested material 1s:  (0.25 mark)

5.4. Data:

Weight of measure plus compacted aggregate (kg) 20.54
Weight of measure plus loose aggregate (kg) 19.54
Weight of measure filled with water (kg) 15.3
Weight of measure (kg) 6.00
Density of water (kg/m?) 1000
Specific gravity of aggregate 273

5.5. Calculations: (6 marks)

1. Volume of aggregate =

2. Compacted Bulk density of aggregate =



3. Voids (%) of compacted sample=

4. Bulk density of loose aggregate =

5. Voids (%) of loose sample =

6. Calculate the angularity number if the bulk density (measured to calculate 1t) 1s 0.97 of the compacted
bulk density.

5.6. Discussion (2 marks)
. The relation between Bulk density and Voids ratio 1§ -==-====s=mmmememmaaan-- (Linear, Non-Linear).

2. The relation between the roundness of the aggregate and the angularity number 1§ -=---==emmeemeeeennae--
(Linear, Non-Linear).

3. Loose voids ratio 1§ ==========cemmmem-- (Less, Greater) than compacted voids ratio.

4. The relation between Angularity # and Voids ratio 1§ --========eeeemeeenen-- (Linear, Non-Linear).
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5.7. Help

1. Volume of measue:

Mass of water

Density of water =

Volume of water

Mass of water

e T

2. Compacted bulk density

Mass of compacted agregate

Compacted bulk density =

Volume of of compacted aggregate

3. Loose bulk density

Mass of loose agregate

Loose bulk density =

Volume of of loose aggregate

4. Compacted Voidsoo

Compacted bulk density

Compacted Voids% = (1- )*100

Gs+*Density of water

s. Loose Voidso

loose bulk density

Loose Voids% = (1- )*100

Gs+*Density of water

6. Angularity Number

Assume: bulk density required to calculate the Angularity
number = Compacted bulk density

Compacted bulk density

Angularity # =67 - (100* )

Gs+*Density of water

© GOOD LUCK ©
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Experiment 6 | ‘{:{%fﬁ"q L
Sieve Analysis of Fine and Coarse Aggregates L‘W

SEC.1

|

ID:) 93| 793 | Name: Maya Ahmald Askar 87/1 00

6.1. the used apparatus and equipment are:

Pan
mech Airal siedes Shalal—

Blaoce

6.2. Data and Calculations
6.2.1. Sieve analvsis of coarse aggregales

Table 6.1: Sieve analysis of coarse aggregalcs

465
476
460
471
495
385
244
304
Total weight retained

4.‘!‘1-0‘] & (,.08

Dc'ﬁ'm?}l} _ o40+29+80-4+99-35 2 10C 4100 +100
. F.M. s
;nC‘N,

2. M.S.= 149 mm (374

3. NM.S.=12: HEm
ve passing (%o
hart and set on it the axis t

n Neol Sb‘nw&""‘,//'q mm stn.«p'..(c/

)] versus [sieve size (mm)); ((Excluding sieve #200))

Draw the [cumulati ; :
itle and units.

Use the following ¢

120

100

40

20




6.2.2. Sieve analysis of fine aggregates

Table 6.2: Sieve analysis of fi

ne aggregates

Determine:

(mm)

9.5 469 469

4.75 436 436 - S
2.36 8 385 395 10
1.18 16 | 419 1 441 2.2

0.6 30 345 401 &b

0.3 50 365 469 Tk

0.15 100 294 362 &
0.075 200 246 268 22

302 316 |

o+o0 +10°%% 29.71+ 3%

33 +4y.8 4 +96.24 +37.8] —

I

1. F.M.

L‘ ‘75?“ M(\‘ ,.nch)

loo

24

7. MS.=
3. NM.S.= ! 18 mm (16 inch/

us [sicve size (mm)]; ((Including sl
and units.

eve #200))

sing (%)] vers
d set on it the axis title

Draw the [cumulative pas

Use the following chart an

120

100

40

20




: 63-1- Coarse Aggl'egate
graded poor gradcd or singl€ sized)-

|. The aggregale IS —Panf.-.g.ﬁ.u!d.ﬁ - (well graded, 2ap
andards.

ASTM

ate type according 10 ASTM St
5 ) ACCO (o’u«a

2. Classify the aggreg

(oa(sSe aﬂjfeﬂ“kﬂ (F.M 5

not according 10 ASTM, BS, and

3. Is the aggregate accepted or
Important: Show me your wWork on the following tables.
Table 6.3.: Some of the grading require ate according 10 ASTM C 33_92,/
te
aogregd 37.5m m

Percentage by mass passifis

" Gjeve SIZ¢
Nominal size of graded aggregalc
- = ;
mm in. 37.5-4.75mm 5 4.75mm [2.5-4.75mm 6 1 Lin)
3. Zin.
: 1 3 . 2—1n. /
(1 ;‘;to -l?zin.) _ (%loj%'ln.) (=10 7, in.) ( ) -
= — zea it - 100
75.0 3 . - - v ; )
63.0 1 ; ; -V 9013
. i / 35 .. 70 |00
50.0 2 100 - =
N 1 S 0-15 90 — 100
38.1 | 95— 100 - -
2 / = 20 — 55
25.0 1 - 100 i 015
19.0 : 3570 90 — 100 100 vV~ 0-3 =
12.5 . 2 . 90— 100 v~ . .
2. =z
9.5 - 10— 30 20— 55 40 - 70 X - 0-35
: 8
4.75 = 0-5 010 0-15 : -
2.36 No. 8 - 0-5 0-5 - - B
The tested CA. 15— N ek Z CCCF-{:‘&/- (Accepted or Not Accepted) according 1O ASTM
Table 6.4.: G rading requirements for coarse aggregalc according 1o BS 882: 1992
" Sieve size percentage by mass passing BS sieve
B _Nominal size of graded aggregate Nominal size of single-sized aggregale
E in. 30-5mm  20-5mm ]4-5mm 9
mm i > x e ok 40 mm 20 mm 14 mm 10 mm 5 mm
B el . i A o1 1. s
i (13-36"™ (G "™ s (13mn.) (3m) (%in-) (2 in) (—3- in)
£ 8 16
50 2l 100 - - 35170 100 - : :
3(7).5 E 95 - 100 : i \.// 0-15  90—100 : ) )
- - 35-70 -
" s 90— 100 100 0-5 0-15 - 100 = E
2 ; 3 90 — 100 v~ Q
3 " - 5-100 10
10 g 10-30 20 - 55 40-70 X ) " Ml 0 .
; T 0-5  0-10  0-1I5 i Sy = -
- 0 e
- i 0-5  0-30

The tested C.A. is Dok _Ac ‘QL—“
;&ﬂl‘ (Accepted or Not Accepted) according to BS
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: . o0 Stan
Table 6.5.: Grading requirements for coarse aggregate according to J.S. (Jordanian 2

Sieve size Percentage by mass passing sieve — _
Nominal size of graded aggregate = 12 mm
- mm in. 40 mm 25 mm i (-‘- in.)
| i P 2 —
(l%in.) (1in.) (;l"-) e — .
51 2 100 _ -
38 12 80— 100 100 -
25.4 1 20 - 50 95— 100 100
- 100
19 < 10 -30 40 — 80 95— 100
) 90 — 100
12.7 > , 550 50 — 80
. 80 — 100
9.5 = 0-10 0-15 25-60
3 5-50
4.75 T 0-5 0-5 0-10
0-25
2.36 #8 0-2 0-5 0-10
-2
0.075 #200 0-2 0-2 0-2 ¢
The tested C.A. is Nok Acc cp LCJ— (Accepted or Not Accepted) according to JS.
6.3.2. Fine Aggregate
I. The aggregate is --&e'-c—l!--.-gtdenlm---m--- (well graded, gap graded, poor graded or single sized).

2. Classify the aggregate type according to ASTM Standards.

Sy

Coalsge > 3

Nedl'm 1Z—- 2 .?{
S a nd

—p» F.m=-2.9q)

3. Clay% is ~AscePled. .. (Accepted, Not Accepted). Why?

because the c:\aLJ lege E bawn 7.

&
(u.75v5)

e —————————————————————————————
Prepared by Eng Buthaina Abu-Saleem -
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\d

[s the aggregate accepted or not accordi
, ctant: Show me your work on the folll:%v:ggAmSJc'T’ BS, and Jordanian Specifications?

6.: Gradi i
Table 6. rading requirements for fine aggregate according to J.S. (Jordanian Standards)

“Sieve size 5
ercentage by mass passing sieve
" - Nominal size of graded aggregate
- 9.5 mm 4.75 mm 1.18 mm
3.
= in.) (No. 4) (No. 8)
3. =
9.5mm < in. 95—~ 100 100 i
4.75 mm 4 80— 100 90 - 100 -
2.36 mm 8 50— 80 75~ 100 100 X
.18 mm 16 20-70 5590 90 - 100
600 pm 30 10-35 35-59 60 - 90
300 pm 50 5-15 § - 30 20 - 60
150 pm 100 0-5 0- 10 0-20
75 pm 200 0-5 0-5 0-10
The tested F.A. is __!.\.'.c.t-__a.c.up.t-d_. (Accepted or Not Accepted) according 10 JS
Table 6.7.: BS and ASTM grading requirements for fine aggregale
- Sieve size Percentage by mass passing sieve
“BS 882: 1992 ASTM
BS ASTM Overall Additional limits* o C 33-92a
3 No. limits C M F
10 mm 2 in. 100 - - - 100
5 mm 2 in. 891007 . . " 95— 100
2.36 mm g 01007  60-100 < 65-100 80— 100 80 — 100
1.18 mm 16 30— 100 30-90 =~ 45-100 70 - 100 50 — 85
600 pm 30 s—100¢  15-54 ' 25-80 55— 100 25— 60
300 pm 50 5—70/ §-40 v 5-48 5-70 10 - 30
150 pm 100 0-15%" - - = 2-10
‘C-conrsc'.M-nwdnmn.F-ﬁnc .
¢ For crushed rock sands the permissible limit is increased to 20 percent, except when used for heavy duty floors.
The tested F.A. is —‘é’gaﬂ-l-:-c-g" (Accepted or Not Accepted) according to ASTM
_ Accep Fed
The tested F.A. IS cf (Accepted or Not Accepted) according to BS.
Coalse Sawd

IF F.A. is accepted according to BS: classify it as (Fine sand, Medium sand or Coarse sand)

Prepared by Eng Buthaina Abu-Saleem
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Experiment 7

Concrete workability

——
—

D:)q 31793 | Name: Magj ik ! - 9]/?00 s N -

Remembertomakeyourreporttidyandneat&

7.1. Objective

-aﬂl" !l!cCK.Ib‘lll.E" FQ[ &:Sl C !:EE&— b" !l téSt. -
A-Vehe Etest 2= Slump Lek  3-Kelly ball Eesk
Y- CompPactivg Carlos S-Vlpwkable test
~~P TofFind Ehe Cenncdibicn o8  Concleh (suibable an'i\.nmoﬂ_m_“jﬂ ot

7.2. Materials

Fine aggeegate _wale Cenlse anqtesele _Ceanank Admiyture

(supes plasticiee)

7.3. Tests Apparatus and Equipment

Apparatus
/

Tools

Name S'MMP Cone ":ﬂ-wprrj ;5 condebe miyel F'Mbb'c

Apparatus

Tools

Nuame

f@..’.“.:::.:

St WAL L INJ\O




4. Data and Results
Workability Test
7.4.1. Weights

Batch= 35ke

Cement=4.7 ke

Coarse Aegregate= 13.6 ke

Fine Aeereeate= 94 ke

Water= 2.35 ke

7.4.2. Slump Test

Cone Height (cm) Slump (em) Slump Type
30 4 True olumpe
7.4.3. Vebe Test
Time (sec)
(1'ehe Seconds)
-7 .SCCOV\Js
7.4.4. Flow Table Test
Dimensions Readings Diameters ) [ Flow Factor
(cm) (mm) (mm) (mm) (%)
106-'(2-00 26 -
ab 326~ 200
Table 144 5 +lag) \, Z—— J# loel]|
70 x 70 7.00 = 204 325 e
- =640,
D 126 Foo-(I&
D |* 25
20 | Lq = 3‘46

', - l’fcparcd by Eng l!uthama Abu-Saleem
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- 4.5 Compacting Factor Test

[ Wt. of Wt of .
) JwL. : ' ctin
Partially compacted Fully compacted CO;‘P a'::or .

concrete (kg) concrete (Kkg)
q. 2 il 2 | (&) Q? \“8

7.5. Sample of Calculations

Flow Table

D = Joo~(134 +2p020) = 30U mw

5a = Foo-(1%5 F1eq) =3Ug wme

= = (>
Paly = Di 4Pz = 3ous U =~ 325 mm

2 2

Clow

Fﬂo{- :
of /.= D“:,C’ -2o0 &_‘Oox - 27—5"‘ 200)‘1007. - 67_'57

200

Compacting Factor

Wcm\r\é p(“((.'d"!y («’-W'p“("(J (ev\ﬂ‘(«éf = p

200

Q.2 — 3 &2 - O .4\13

Wl of compithe/  gunctete L
7.6. Plot no graphs are needed.
7.7. Discussion
7.7.1 Draw the expected types of slump in slump test.
- -5e , ‘ -
___t::gz S o (,B.zsw) L
/ \L T e \ / ‘
i ‘ \
7 \ / \
/ \ p /
/ \ -~
J- < e
[ Nt —y

True slump:

._—ET"“’ by Eng Buthaina Abu-Saleem
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—

7.7.2 Fill the followi ing table

S It suitable for very | .1 i< the workability
Test g o, m.cdlum. decree of the tested Other notes
g el igh concrete? Why?
workability? :
Law 5 becanse Twefease 'V Slund
haye Slwwmp 10mm Ehe wofk@fb;“b‘j 1S
< Thus b&‘:wew elﬂ( :f\ iMthSC .
Slump medi'um
(‘a.oyg (25"’50)"‘""“
Accadivg Lhe uple” ‘osdiomi
copacdig Fackol | | . Ehe workiollly
; | o 0-78
Compacting factor | i) we have cF el
"‘c}.“m —0. 74
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Degree of concrete workability according to the slump value

Degree of Workability Slump (mm)
very low 0-25
Low 25-30
Medium 50~ 100
High 100 - 175
Very High > 175

Dearee of concrete workability according to
the compacting factor value

Compacting
Degree of Workability P «
> Factor
very low 0.78
l.ow 0.85
Medium 0.92
0.93

»
Hhieh
-~

Veny High

Dearee of concrete worka bility according to
the vebe time

Degree of

V.B. Time

Workability

very low =0 -
40

Low 10 -
20

Medium 7-10

High 37

Very High -3

Flow Table Test:

A value of 400 mm indicates a medium workability, and 500 mm a high workability.
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Experiment 8+9 {5,-'[
- k I. ;
ll:::tt';: Concrete Strength by Non-Destructive Methods LLt o ﬂ [‘
1 : Concrete Strength by Destructive Methods Ja/
Name:
Haga Ahead  Agkar 99/100 SEC.1

Remember to make your report tidy and neat ©

8.1. Apparatus and Equipment:

- -
: - -
o - 9 2
< 7 .
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Z_|Rebounc! Hupmer App ~fakus Bt o Plake (:g;t:
|
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8.2. Data and Calculations
8.2.1. Non —Destructive Tests

8.2.1.1. Pulse Velocity

Show your calculations in the following tables

Cement= 10kg, F.A. =20 Kg, C.A.=25kg

S ———

T (use i 233 23
T (usec) 28 | 234 | 26 | 23 | B2 | 2
o 22.34+23.4 4 +23.2 +23-2423. +a.3.341—3 =230 %F
Tavg (1sec) 1'—1—6—————3——”
! 6. = y+33 km/sec

Vavg (Km/sec

e ( ) 23.0% 7
Oavg (Mpa) |7 Mpa

8.2.1.2. Rebound Number

—

25

26

22

Re # zulzszv]vaqungz
" 720+ 22427 +27 4244 {20+ 22426420+ 2% 2 23.7
RC(;Vg)
Re(ange) 23.3F7 ¢& = (\F-9-297)
ZiT 22+ 27 27¢2ur 22+ 22 *25x 26+ 732 2] -23.9
Re(new avg) lo
Oavg (Mpa)= 'Y Mpa
. 10° 1Us
o5 142 1.46 1so 354 1.58
CementUaggregate ratio: .3
= 7000 ™ 15 T FEL
- o " BEEY EREEL EEERS SSAA %
oo | _ 3N e §P.£
% < e b e Y s
< 50 : fl .
3 e | ? MR 9 e
? §‘°...“' /}- 5 [Ro4
i w00 | = v 22
Ezs §3° , . 3 BEST
000 | < 3 - 4 2o s
y 20[— = -
gL/ 2000 A  Jeoey
10 Le e 1 : i 8
20 25 35 40 45 50
. 000 Re #
1
s
Q.J 4.4 4.5 4.6 4.7 4.8 C.g
Puise velocity — km/sec

Cemank -1/
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- 8.2.2. Destructive Tests

Test Strength (MPa)
Max. Load (KN) Show your calculations
Compressive Strength - 3
[Cubes] 221 6-;?' =2214007 - 22, Mpa
(100*100*100)mm oo «100
Compressive Strength = = | o>
[Cylinders] 188 ™ s RS S
(100*200)mm T #(S0)*
Indirect Tensile - 2P 3
Strengih 101 . cot kit T
[Splitting Test] _ T % (604200
(100*200)mm
£=PL = 12(200) %07 - 3.4 Mpa
bh? e 2,
Indirect Tensile loo ( too)
Strength
[Flexural Test] 12
(2-Point)
(100*100*300)mm

CamScanner o lWigs d> guanll




5 (M 4
8.3. ~— =wvuddIUI]
8.3.1. Non-Dcstructive Tests

1) Error% of Rebound Number Test

2—%’\-|— +100), = 3445/
o T

2) Error% of Pulse Velocity Test

22" "',7 *’DO‘/. :13.0?7‘
22..)

!
s
:
-

: 2 Why?
3) Which one is more accurate Rebound or Pulse velocity test: Why

i eiver; why?
4) Fatty substance must be used to grease the surfaces of the transmitier and rec y

—

o Comeve dust and iePurites oy dirt

8.3.2. Destructive Tests

1) Fill the following table

Rxpecmeata Standards Accepted or Not
Results

Ab b Skavdald

Compressive Strength of Cube
Compressive Strength of Cylinder

[Vof AC‘CCPI'Q/

(1. 25)

Direct Tension (MPa)

Compressive Strength of Cube
Direct Tension

Flexural Strength (2P)
Splitting Strength

2) If we redo the test by 1-Point loading method, give an estimate of modulus of »
Point loading result? Why? rupture based on the 2-

“The resut flom Lipeink) ¥ Wigher fimn lesdb fom(2point)
be—CawSc the W‘cJ"S(: afea m(lP"mL') """tk"j e}P’o(e.s to Shear So 'Qa’.s

: t""—"s"raybl'" b“b’ the midest alea w\ (LPOMé) CXPVB Eo pPule
LARNTADRGS A lsherd> onanll



50“&;“3 ) shea od SPUE)

5) Draw the failure of a cylinder subjected to splitting Load
@j j

6) Draw the failure of a flexural beam




Experiment 10

Tensile Strength of Steel

lD:ngqug ]:'amc: Ma,da Ahanad Askex 67/]001

10.1. Apparatus: EMLLE_QL'_Cz_:ﬂ:Lsz wet Tefsa)  Fes € v prachiae 4 TA)
10.2. Materials: &—(-hﬂ_is.d_l..;mdf_ém”; “p

10.3. Data and Calculations
10.3.1. Data

b b
BTN I T
Df mm= 12.2 AfF mm* =% (n2) =639

Load Elongation | Eng. Stress
(KN) (mm) W Sample of Calculations:
- ! 0 | 0 | 0
7 | 2 | 1w | e.31&v)
8 | 2.9 9 2+M| % B2Paiv
19 3 loo-714 | $-51 pto-?
35 | 31 126-57% Z-E5 403
a7 | 3.2 | 24yq-.2 A4 yww?
68 34 340-5 a.31 #\eJ
69 5 /6.2 1Y, 28 % 10’
69 7 3¢ 5% 20 »\03
70 10 321.2 29.6 2 A\
72 12 381.7 lq.zflég
77 15 Yo 2- 3 Y2-2 ¢ Io
80 17 Y2y.? Y5 II°‘?
82 18 Y3y4.% SrY o e7?
87 20 Yy 3 SS90 4 !
92 23 Y33.2 | £€5.7 4107}
97 [ 27 G1Y.3 F9.0 £\07}
102 30 Suo.2_ | £ « 16}
107 | 36 6(1-3 | 102t a0}
109 2 | 6fjf-q |120 €073
111 a7 | _Sgg.s | 134.3«107
112 | a9 ©43.8 | '4041073
112 52 3.3 | \MBaip-?
113 54 Ha9. 2 | 154.241073
113 | 56 ©99.2 |'60o% 10"}
113 60 6aq. 2 (71.4 »w0~ 3
112 ‘ 62 S93% |17 )s10°?
110 | 64 | 683.2 |[1323+10°
108 65 6726 5741077
102 I 66 Up T 188 -4 210 °
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/ 10.3.2. Calculations

1. Draw t.hc stress strain Diagram (if you want, use Excel Program) and show on it these regions:
Elastic, Plastic, Yield, Hardening, and Necking

2. Determine the following in (MPa):
Proportional Limit Yield Point Hardening Point Ultimate Strength Fracture Point
260.5 345-3 2%\ -7 Saq. 2 SuUo + %
; 2 ¢
3. Calculate N AN - (\oo-’i‘\"‘l"“)*‘o = 201131 O
Modulus of Elasticity = ———— ~ -3
b2 (3-57-E-2%) 10

__D——!-'-*"‘DD‘,. - __:1'6—360 &\bo‘/. e ‘3 '%9‘1.
Li 2 S

Ductility (Elongation) =

Ductility (Reduction in area) = \ A

p » tozxo' =BF2.6) MPA

b
Ap .34 0"

True Stress at fracture Point =

True Strain at Fracture Point = i
L db

alve
N a3

Acea und ef the
6 _ 3.3 M

Modulus of Resilience =
71) »-\o 3,265 #\0 ~

(14.2% -5

\.MN’U Lw cnive

| alea
P gq,ufc

Modulus of Toughness = Mo ta
Nur bed de

do # (p-02#100) =DO

bg»u.art.l-' ﬂfm o
WS /w3
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10.4. Discussion
|. What is the type (grade) of steel? Why?

yeild > 276 Mpa  —b 2463 7275 Mpa

wly prod e S>3po Mpa —» %A9.2 7336 Mpa

:!-(Trao’e (uo wawm )

imens.

2. Compare your values of modulus of elasticity and toughness with the typical values for tested spec

e Modulus o F 1.137Gpa —+ (190-%210 ) P -
&lesticlﬁ'd

e

\ CofJe .
*Toujkv\e—ss:Som.j/Mg Eo coleulate tle orflla undel Ebz

3. Draw the shape of failure. What is called?

H — C“P e b‘j cx-j\f - Yg®

U > ce

4. Draw the shape of necking. Where does the bar begin to forms neck?
Bﬁ "ﬂ \A\ L; NL <

st-(eﬁu. a~d end MbNeckivz)
- a k Fraclure

Poiﬂ&

5. Compare the actual (true) stress with engineering (normal) stress.

éawa L & trwe

6. Compare the actual (true) strain with engineering (normal) strain.

2«\9 > 2 Llue

————
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