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Fall Semester 2005

Lecture:
Monday, 1:10 p.m.-4:00 p.m.

Instructor:
Jen Chen,

office: 4514, phone: 63138

Teaching Assistant
(2757575 ext. 63152 or 0953-676-738)

Tentative Course Contents
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Important Note

You are required to turn in the lab report one week after the test is
completed. In other words, you have to submit the lab report to
teaching assistants every week except the first two weeks. Any late
reports are not accepted.




Grading

Point Distribution

Lab Report 65%

Final Exam 30%

Attendance 5%

House Rules:

1. Class attendance is taken every week. Someone is paying for your

tuition.

You are responsible for learning this material.
that learning.
Clean up your mess before you leave the lab.

2. Don't mistake my casual style for your casual attitude.
3.

| am here to help you












1.1 (Method of Sampling for Hydraulic Cement)

CNS 784
ASTM C183 Standard Methods of Sampling and Acceptance of
Hydraulic Cement

2000 100

40

2000 5

50 50



0.8 CNS 386

2000 (50 )

7000
(CNS 787) 7000
7000
7000
(CNS 1258)

2000

7000
7000



1.2

CNS

(Test for Specific Gravity of Hydraulic Cement)

11272

ASTM C188  Standard Test Method for Density of Hydraulic Cement

o

S0 AW

(Le Chatelier Flask) 2.

4,
6.
2.
O~1lcc
30
V, (cc)
64 W
30
V, (cc)
W
p:

10



1.1

11



(D

(2

)

Vi (c.c.)

3)

V,(c.c.)

4

=(2)-(3) (c.c.)

)

=(1)/(4)

12




2.1

(Test for Normal Consistency of Hydraulic Cement)

CNS 3590
ASTM C187  Standard Test Method for Normal Consistency of
Hydraulic Cement

1. (Vicat Apparatus) 2.

3. ( 200 250 ) 4.

5. 6.

7. 8.

1. 650
30 (140 + Srpm) 30
(285 10rpm) 1

2.

150mm 6

3.

4.

5.

30

10 Imm

13

15

30



=( 10+ Imm
)x 100%

14



2.2 ( )

(Test for Time of Setting of Hydraulic Cement by Vicat Needle)

CNS 786 ( )
ASTM C191 Standard Test Method for Time of Setting of Hydraulic
Cement by Vicat Needle
1. (Vicat Apparatus) 2.
3. ( 200 250 ) 4.
5. 6.
7. 8.
9.
1. 650
2.
3. 30 Imm
30
4. 15 25mm

25mm

15



6mm 9mm

16



(D (2)

(2) (c.c.)
A3) (mm)
4)

=(2)/(1)*100%
(5)

()

17




(D

2

(€9)

3)

(c.c.)

4

)

(6)

=(4-(1)
)

(7

®)

=(3)-(1)
)

€))

2

18




3.1
(Test for Flow Value of Hydraulic Cement M otar s by Flow Tables)

110+ 5%

CNS 1012
ASTM C230 Standard Specification for Flow Table for Use in Tests of
Hydraulic Cement

1. 2. 3
4, 5
7.
1. 2.(ASTM )
1.
2.
1 0485 2.75
3. (140 = 5rpm) 30
15
(285% 10rpm) 30 1.5
1
4, 25mm
20
5.
6 15 25

12.7mm

19



=100 (

20

45°

4
110£5%

)/ (



3.2

(Test for Compressive Strength of Hydraulic Cement Mortars)

CNS 1010
ASTM C109 Standard Test Method for Compressive Strength of
Hydraulic Cement Mortars

1. 3.

4. 5 6

7. 9

10. 11

1 2.
1.
2. 1 2.75

110+ 5%
3 30
15 30
1.5
4 2.5
25mm 10
32

5 24
6 28

21



80

20

22



23



24



(D (2)

)

(cm)

3)
=(2)/((4) (cm)

4)
=[(3)-10]/10*100%

25




(D (%)

2 c )
3) (Kg)
4

—(3)/(4) (Kg/e )

26




CNS 2924 ( )
ASTM C204  Standard Test Method for Fineness of Portland Cement
by Air Permeability Apparatus

2 . Ss 10 100cc

0.5

Ts

S=Ss_ |—
Ts

27
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1) (2)

2) TC)

3) S( /Kg)

“4) ( /Kg)

(%) Ss Ts =

29




Test for Sieve Analysis of Coar se and Fine Aggregates

CNS 486
ASTM C136 Standard Method for Sieve Analysis of Fine and Coarse
Aggregates
1 2. 3
4 5. 6
1 2.
1. 105~115 24
2.
(a)
95 8 100g
95 8 85 4 500g
(b)
m | 38| 1/2(34 1 32| 2 52| 3 |72
kg 1 2 5 10 | 15 | 20 | 35 | 60 | 100
3.
(a) 4 8 16 30 50 100
(b) 52 32 1 34 172 3/8 4
4.

30




Fineness Modulus
/100 3 3/2 3/4 3/8 4 8 16 30 50 100

31
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(D

2)

(2

3)

(

)

4

(

)

(5)=2(4)

2.5

1.5

0.75

0.5

0.375

#4

#8

#16

#30

#50

#100

(n =

2

)

33

100




6.1

(Test for Specific Gravity and Absor ption of Coar se Aggr egates)

CNS

488

ASTM C127  Standard Test Method for Specific Gravity and
Absorption of Coarse Aggregates

4,
1.
1. R \WA
) 1/2 | 3/4 320 2 |52 3 |72 4 92| 5 6
(in)
2 3 5 8 12 1 18 | 25 | 40 | 50 | 75 | 125
(Kg)
2. 105~115 1~3
W,
24
3.
W3

34




W,

(Bulk Specific Gravity)= W,/( W3- W)

- (Bulk Specific Gravity-S.S.D.)= W5/( W3- Wy)
(Apparent Specific Gravity)= W,/( W,- Wy)
(%)=100x(W3- W)/ W,
=100x(W- W)/ W,

(1)
2

3)
4

35



(D W)

2 (W)

3) (W)

4 (Wa)

&) =
2)/(3)- )

(6) -
B)/((3)-(4)

(7) =
2)/((2)- )

(®) (Yo)=
100x((3)- (2))/ (2)

©) (%o)=

100x((1)- (2))/ (2)

36




6.2

(Test for Specific Gravity and Absor ption of Fine Aggregates)

CNS 487
ASTM C128  Standard Test Method for Specific Gravity and
Absorption of Fine Aggregate

1. 2. 3
4, 5
7.
1.
1.
2. 105-115
24
3.
4,
25
5. 500 S
6. 200cc 500
450cc

C
7. 105-115

37



450cc

A/ B S C

S/ B S C
A/ B S C
100x S A /A

6.2

38



(D )

(2X( ) ©
3) (A)
(4)( ) (B)
) - @ @
(6) 3)(5)
(7)

(1)
®) 3)Y05)
)

100x (1) (3))B3)

39




(Test for Unit Weight and Voidsin Aggregate)

CNS 1163
ASTM C 29 Standard Test Method for Unit Weight and Voids in
Aggregate
1 2. 3. 4.
1 () 2
1. 105-115
2.
(L) (mm) (mm) (mm)
3 153-157 158-162 12.5
10 203-207 303-307 25.0
15 253-257 293-297 40.0
30 353-357 303-307 100.0
3.
4.
(1) 4cm
25
(2) 4-10cm

40

5cm



3)

10cm

V=(B-A)/
=W/V
=100x( /
=100-

41

25

5cm



Mme  + ) @

@ + + ) ®

3) (W)

© V=
(-

)
©C .

(6) =
100x((5)/

(7) =100-(6)

(kg/m3)

(8)

42




(Test for Slump of Concrete)

CNS 1176
ASTM C109 Standard Test Method for Slump of Portland Cement
Concrete
1 2 3. 4
1 2 3. 4
1. 38mm
38mm 38mm
2.
3
3 2
3.
4. 10cm 20cm
30cm 60cm 25
5.
3~7 300mm

2.5

43



44



(cm)
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CNS 490

(Test for Abrasion of Coarse Aggregate)

ASTM C29 Standard Test Method for Resistance to Degradation of
Large-size Coarse Aggregate by Abrasion and Impact in

the Los Angeles Machine
1. 2. 3. 4.
1.
105-110
2.
A

(in) (in)

1.5 1 1225-1275

1 3/4 1225-1275

3/4 1/2 1240-1260|2490-2510

1/2 3/8 1240-1260|2490-2510

3/8 1/4 2490-2510

1/4 #4 2490-2510

#4 #8 4990-5010

(g) 4990-5010{4990-5010|4990-5010{4990-5010

46




30-33 500

C )
()
A 12 4975-5025
B 11 4559-4609
C 8 3310-3350
D 6 2485-2515
#12

% = 100x(A-B)/A
100 500
0.2

47
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(1

2 ()

3 )

4 ()

) ()
4 @

(6) (. )=100
x (5)/(1)

(7 ()

49




Test for Surface Moisturein Fine Aggregate

CNS 489
ASTM C70 Standard Test Method for Surface Moisture in Fine
Aggregate
1 2.
1.
. 200
2. 450cc
450cc
450cc W

V=C+S-W

D=S/
P= V-D / S-V
S=A+B
P= B — B=AP
A

S=A+AP = A= S

50

n



1+P
S
. P=— x 100%
A S
1+P
V= __ B A
B A ( S] S s V-S
1 G 1+P) (1+P)G 1+P 1,
G
2 1
s V-S
L S_y
P= G _G _Db-v_vV-D
V-S V-S V-S S-V

1
—_—

51



(D )
(2X( ) (©
(X ) (W)
(6)
=()+(2)-()
(7) D=(1)/
(8)

©)-(1) /1 (1)-(6)

52




(Test for Unit Weight of Concrete)

CNS 11151
ASTM C138  Standard Test Method for Unit Weight  Yield and Air

Content of Concrete

1 2 3 4
5 6 7
1 2 3 4

2.
(mm) 25 37.5 50 75 114 152
(L) 6 11 14 28 71 99
3 A
4.
(1) 25mm
(2) 75mm 25
3) 25  75mm
25mm
5 C

V=(B-A)/

53



W=C/V

Y=( )W
Ry=Y/Yd= /

N=( VY

A=100x[( -W)/ ]

=100x[(Y- VY]

11.1

54



g)

3
(W)
2 (N) ()50
€)
4 (Vo (D)
) (Wn)
(6)
(D (V) (5)(©)
&)  (We)
©)
(10)  (Va) (®/9)
(an Wy
(12) Wy (D+)+@)+A1)
a3 + )
asHe + + ) B
(15) ©
(16) =((14)-(13)y/
(17) =(15)/(16)
(18) =(12)/(17)
(19) =(18)/
(20) =(1)/(18)
(21) =100x](
-(17)y ]

55




(Method of Test for Compressive Strength of Drilled

Coresof Concrete)

CNS 1238
ASTM C42  Standard Method of Obtaining and Testing Drilled Cores
and Sawed Beams of Concrete

1 2.
3 4.
1.
2
3
2.
40 21 25
3.
P D
o f (4PaD?)
f
(L= D= )
L/D 2.00 1.75 1.50 1.25 1.00

1.00 0.98 0.96 0.93 0.87

56



12.1

57



(D)  (cm)

2)  (em?)

3) (kg)

4 (kg/em?®)

(5)  (cm)

(6) L/d (5)/(1)

(7 @)

®) (kg/em®) () x (7)
€))

58




(Test for Flexural Strength of Concrete Using Simple

Beam with Third-point L oading)

CNS

50%

1230
ASTM 1233

24

15

59

15 53

45

8.8~12.3 Kg/cm?



(D 1/3

1/3
PL
6:_
bd*
() 1/3
5%
3Pa
=g
o (Modulus of Rupture,
MOR) P L b d
a
3) 1/3
5

13.1

60



( )
1 2 3
() (cm)
2)  (cm)
(3)  (em)
(4) (kg)
(5) *(cm)
ol [ xR x(3)’]
. 1/3 o [(4)x3x 11(2)x 3)7]

61




(Test for Compressive Srength of Cylindrical

Concrete Specimens)

CNS 1230

CNS 1232

ASTM (C39 Standard Test Method for Compressive Strength of
Cylindrical Concrete Specimens

2. 3
5 6. 7 8
1 2 3. 4
l.
2. 10%
3.
4.
3 3 2

3.

A. 1

B 3 25

C 1-3

62



24

63

1.4~3.4kg/

2



(D)  (cm)

(2) (cm”2)
3) (kg)
4)

(kg/cm”2)
&)

64




(Method of Bend Test for Metallic Materials)

CNS 3941

65



15.1

66



(D (cm)

(2 (kg)

(3) (kg/m)
W=(2)/(1)

(4) (cm?)
S = (3)/0.785

Q) (mm)

D= (127.4x (4))""2

(6)

67




(Unit Massand Tensile Test for Steel Bar)

CNS 479

CNS 560

CNS 2111

ASTM A370  Standard Test Method and Definitions for Mechanical
Testing of Steel Products

1 2 3. 4

1.
1 L M
2 =L+2D+

L D 25mm L=8D D 25mm
L=4D

3
4 1~3kg/ mm?® /sec
5

W(kg/m) =M/L
S(cm®) = W/0.785
=7.85 g/cm’
D (mm) = (127.4 x S)"?
¢ (cm)=3.1416 x D

68



15.1

69



(D (cm)

(2) (kg)
3) (kg/m)
wW=2)/(1)
4) (cm’)
S = (3)/0.785
(5) (mm)
D= (127.4x (4))"?
(6) (cm)
1=3.1416 x (5)
(7) (cm)
8) (cm)
9)
=100 x ((8)- (M)/(®)
(10) ()
an 0
(12) ( /cm?)
=(10) / (4)
(13) ( /cm?)
=(11) /(4)

70




