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Abstract

In big or high building, concrete structures are designed for heavy load and with
regard to the architectural structures. So beams and columns are confined cross section and
consisted of heavy reinforcement. As a result, it is difficult to properly place-and vibrate
concrete in over-crowded reinforcement,include to splice the bars. for remedy is using the
bundled bars. In this project is testing, bundled bars compare to spaced bars. And study

compressive behavior by column samples and flexural behavior by beam samples
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1.  WUIAA 15 * 30 cm.
013 230 cm. ( §ATBITUNITUY 2.00 U. )
v
maniasy U 2 @4 DB 12 mm.
* ¥
an 6 W@UDB 12 mm.
manilasn RB 6 mm. @ 0.12 m.
t 4
s38TABUASAYUMEN 2.00 cm.
' = 2 [
f, ( MidadaLlseduvnenounia gainsenssueniionng 28 4 ) = 240 ksc
£, ( Mdananveunaniaiy ) = 3000 ksc
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mansy Yy 2 U DB 12 mm.
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AN 4 WUDB 12 mm.

mandasn RB 6 mm. @ 0.12m.
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2 MueA 20 * 20 cm.
0w 75 cm.
}
manunu 8 @y DB 12 mm,
mantasn RB6 mm. @ 0.19 cm.
14
sepenBUnIAuIMAn 3 cm.
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£, = 240 ksc
fy = 3000 ksc
09 J
O @
&wm.]:
00
40 om. 8em
(4 E i 4 &
WA 1 HUIAA 2
3 @209 3 dI00N

9 - - A a B, ¥ 4 1 o
dnsumssnadouidessumantasaminusnaiaazmeia  iNeUsaiums
Y o34 du '
HANT T BIN19INATT NI 910985 I aiaNe(Non-Uniform Stress Conditions) Uazil
vy 1 v v 13
AIRTUIIEATY Non-Shrink Futlutagiiannsofuifedalagads 700 ksc oy 28 Ju

neuIEAIDINNINATBY

hY

3.3 YUABUNIIHABMUUALIAIAIDL N
s Y G PR T ¥
tﬁmu%mﬂ‘liﬂi%ﬂﬂﬁltﬂﬁﬂﬁﬂ‘]ﬂﬂ’lﬂ?ﬂhﬂﬁﬂ‘u"l 9 mm. mﬂiznamﬁmmnm

vy b v 4 T 4 y ¥
uazmu"lw"lﬂsz zunznmmmuﬁmuﬂmmnuuﬁﬁmdﬁmﬁiun‘lﬂmwu%ummvn‘lu

v ¥ o

v v 14 v
upunasuas lygnyunyumaniasuiniiszesquaouniamumiinesms nimiuhaeunsa

14

A N o v L4 - ’ ;
FutunsunTanauadsmaslutuuras uazihimsnszyaInasunIaunumiuaue uad
. vy v Iy Y Y v . v
auuasiulnBoufislesues 24 sy sehmsosauuy  nimiudhmsuulagly
a Ja % & ' ' ' e e ¥
nszasunquuariaihiniinnuiusgioueauumdienmsinszuennaspufilamaasy

y

» a Yo : Y ¢ o o
ﬂ’)’]nﬂ’]u“’luﬂﬂﬁlﬁﬂﬂﬂ‘ua\lﬂﬂuﬂiﬂ%ﬂu‘]‘lﬂﬂu%uuﬂu19u1ﬂﬂ1q7\ﬂuﬂ3ﬂ 28 U

L

3.4 HANNITOBNUUUAIHAIDES

L d

¥ a0 [ ¢ ¥ v das o - o ® A ' =
Taslamquimidalszde seauuyIndunindanfimanaduivusdaiiviesane

v
=& o )

. 4 . .
wazmsszaveanudeduimindszdoduuuunssdadundn(Tension Failure)



39

b4
HUIAA 15 ¥ 30 cm.
2Y) 230 m.  (JATAITUNITOE 2.00 m.)
14
manasy Y4 2 @y DB 12 mm.

) i 4
M 6 W DB 12 mm.

mamlaen RB6 mm. @ 0.2 m.
1 4
sosnouniAvuMAn  2.00 cm.
f, = 240 ksc
f, = 3000 ksc
p, = 085k f, * 6117

£, (617 £)

0.0387

< 0075:p;

0.029

I

i
>

>
i

0.029 (15*24.95)

10.85 cm2

a Y 2
.o As max "n‘ilﬂﬂﬂ = 10.85 cm

Wonly 6 12 mm. (A, = 678 cm’)

p = A, = 0018
bd
2
M, = Pfbd (1-05pf )

085f,

= 43749 kgm
~ 4375 kgm
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VNUAUAWTARDU M1 V NgATedsy = 4375T

0.53 ¢ |fe'

P Ve =

l = 6.98 ksc
Al | ZIS Ve = 698 (15%24.95)
" iom ' 1om. ' = 2612265 kg

4.375T

_..___—I -4375 T

4375 kg.m

A1 =

L 4
vV, > V. sesmaaiuminlaeniunsaiion
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munasg.an. ladmuaszozfowsamdneSuiuusafonlan szozoeenadula
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Wit 437 - Jfe =
Uil v, = 4315 = 1169 ksc < 1.59 4/fc’ = 20.94 ksc
15%24.95
¥ ’ v
msenziu seesostasannluiu de = 2495/2 = 12475 = 12 cm.

y J
1Ylﬂgﬂﬂﬂﬂﬂizﬂ$"1q 12.00 cm. l@ATUEINADAATIU

91N A, = (Vy - Vc)s

¢fyd

= (4375 -2612.65) 12

0.85(2400)24.95
= 0415 cm

L4
@onlomanoen RB6 mm. A, = 2(0.283) =0566 cm’



wiia 15%30 cm. 13 230 m. (qmm%’uﬁszﬂz 2.00 m.)
maniasu U4 21 DB 12 mm.

9N 4@y DB 12 mm.
manlaen RB6mm. @ 12 cm.

v
seuznoURTANMAD 200 cm.

4

fc = 240 ksc
fy = 3000 ksc
Py = 085k, fc * 6117
£, (6117+ f,)
= 0.0387
26 I /43 0.75 Py
= 0.029
pmax & AS
bd
As = 0.029(15%26.8)

A max = 11658 cm’

ifonls 4 DB 12 mm. ( A, = 452 em’) > P, = 14

f

y
p = A = 0.011
bd
2
M, = pfybd (1-0.5pfy)
085f

3267.73 kg.m
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NnuAURTuey A1V NIgAT0eTY = 3.267T

v, = 3267 =8.13 ksc
15%26.8
P ve = 053¢yf
l = 698 ksc
A A V. = 698 (15%24.95
- T
1.0m. 1.0m. ' = 2612265 kg
3267T
| — e v, > Ve
y
3267 kg.m apaasumanyasniunsuiou

Ao

+ *

0 ¥ o )
amnasuLan. ssozSoanetulalufi a2 unominousaReaNnAM 1.59 b/
] ¥
seozBoamalaluniu di
ad
Wil v, =813 ksc < 159 §yffe’ = 2094 kse
s szezenlaonnnlufu a2 =268/2 = 134 cm.

L4 v
Wszuzmﬁnﬂaanmeﬁu 12 cm. ETUIIARBARATY

911 A, =(Vu- Ve s

¢fyd

= (3267 - 2805.96) 12

0.85(2400)26.8
= 0101 c;m2

y
@onlymiinaon RB 6 mm. A, =2(0.283) = 0.566 cm
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1. wndn 20 * 20 cm.
N 75 cm.
manunu 12 {4 DB 12 fam.
manlaen RB 6 mm. @ 0.19 cm.

¥
soznounIAuMaAn  3.00 cm.

[+]

P, = 085f (Ac-Ast)+fyAst
= 0.85 *240(400-13.56)+3000(13.56)
= 78833.76 + 40680

= 119513.76
&~ 119.5T
¥ 3
2. YUIMA 20 * 20 cm.
N 75 cm.
manunu 8 1% DB 12 mm.

imandaen RB6mm. @ 0.19 cm.

szaLAOUNSAYNIMAN 300 cm.

P, = 085f, (A,-Ast)+f, Ast
= 0.85 *240(400-9.04)+3000(9.04)
= 7975584 + 27120

= 106875.84
~ 106.88T
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(The Flexural Strength of Reinforcement Concrete Beam)

;’mﬂmﬁ
é -] L3 .4 C-Y
1. l‘ﬂi]‘ﬂﬂ‘dﬂl]mmﬂﬂ‘tlNﬂ1ﬂﬂ8ﬂﬂ?ﬂlﬂiumaﬂ

2 § P A
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i'mm.,gﬂmlmmm
A ] o o
1. 1959INATOUNIRIAA (Universal Testing Machine)
. } 4
2. unussssunly WrF 2 i

3. 304n

t
-

MIATINNDUNIINATDY
v v
1. mufilsnageulivuia 0.15 x 0.30 AT 817 230 AT SIUM 15 A3
Ny -
msnagsusziutuuminwiminasiiganay (Center-Point Loading)
3 y
a3 lyna 2 mm/min

o 3 ' o @ A o & w
AAAUINUIDITUAUABVIATNNATDIUNIAIAA

AT D o B

] . t 4
wasumnauianafilenageun iy Center-Point Loading

L4
o/

YUABUMINATBL
] ] ¥ [ 1 4
1. hmufivznageueuuumusesunu Tagminaugalasawauuaazyn

] i y
AGUNUTOITUAIUMUNY 20 IYUALNAT

I [} 20m, é

— : l—]
020 m. 0.20 m.

2. nadminassnaen i Taelesasnanaiae 2 mmmin

3. Suinmns1nada (Deflection) a2 Load A L/360 Deflection Control i1 Yield
Point Hazfigalseds (Ulimate) Hiinaseeuans

4. pasumuFIsRanay tufiammsTned fhﬁy'mﬁ'nqqqﬂ wazgdunumn

e ! a (U Q - '
FOUUANYDIATUAIBUN uamtﬂnzn’nnymzzﬂunumiwmms‘ummumamq



4.2 MINATOLUIDAMIMABUAT AT WINAN

(Test for Compressive Strength of Reinforcement Concrete Column)
agilse
Aﬁ o o o = o =3
1. tHonagoui1dedavsumInoUnNI AT UMAN
A A\l Qr =t ~
2. MOMIFAIINART (Strain) YOUAIABUNS ALETUIMED
Yaguazginsalnisnadeu
A o o o
1. IATDINATOUMAIDA (Universal Testing Machine)
) . o Aoty s o 9
2. Nonshrink (Jer@iiiien strength g9) I 1w inFoy
<t 0
15195 AOUNIS
1. i ldmarouilvnna 0.20 x 0.20 AT ¢ 0.75 WATTINIU 15 A2
9
2. fiounaeuth Nonshrink 31911013 cap aren1iiFou Tawse cap 1is 2 Aude
3
Amiuuazdarsie idssunm 7 u

3. dns 1 ¥na@unify 0.5 mm/min

s
o

TUADUNIINATOL
o d' o 0’1’ o A o o o
1. uaNeznadouINARAINUIAT DINATOVA 10909
F .
2. navimin Tao198asina 0.5 mm/min
1 4
3. pareuRanae Tuiiaanimingega mnisnads uaziufingluuusesuan

YBAUNIAIDEN
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Tﬂﬂﬁtga"fmm'umﬂmﬁuﬁm‘lummﬁmmwwﬁu‘f
PP SN g
4SB : unusuiimdniaTuat DB12 4 au
szoznsznamdnuuulng (Spacing)
4BB2 : iminnilindniasuans DBI2 4 U
Samdnnquas 2 1du 2 nqu
6SB: unueuTMEna3ua1 DB12 6 1y
LoTMNTEN MM ANIUYNA (Spacing)
6BB2 : (IMUATTIMENETAN DBI2 6 1
SamBnnquas 2 ey 3 nay
6BB3 : umuanidimanaiuan DBI2 6 ter

v t4
Jamadnnquay 3 1y 2 NN
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4SB-1 6168.61 7413.808 8878.466 6.719 44379
4SB-2 6207.754 6371.328 37327 5272 47.12
4SB-3 68385.263 6911.242 8489.518 548 40.274
Average 4SB| 6420.54 63938.79 8713.1 5.82 47.001
4BB2-1 5811.204 7709.184 9798.32 7.364 49.995
4BB2-2 7584.647 7642.88 9013.762 5.56 24.956
4BB2-3 6132.793 6577.911 9117.615 6.251 49.423
Average4BBZ 6509.55 7309.99 9310.06 6.39 41.46
6SB-1 5243.75 3633.48 10407.439 8.871 47.427
6SB-2 5531.956 3410.924 10090.285 8.486 49.843
6SB-3 3468.118 8857.143 9717.74 3.529 26.137
Average6SB 5387.85 8522.2 10248.86 8.678 48.63
6BB2-1 4413.107 8698.668 10223.911 9.28 50.025
6BB2-2 5834.088 367.229 9737.289 7.731 47.603
6BB2-3 7686.866 9117:18 10230.022 6.818 41.293
Average6BB2 5978.02 8727.69 10063.74 7.943 46.307
6BB3-1 7183.079 8781.403 9756.07 6.806 27.371
: 6BBZ; 2 4316.452 8514.285 10103.922 9.288 49.933
6BB3-3 5478.127 9048.475 10384.523 8.64 37.647
Average6BBY 5889.38 8781.38 10081.49 3.24 40.37

Vo o A a ¥ o 'V a oA 1 a
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< : d o <
ATNN 5.2 &lﬁﬂdﬂ'lﬂﬁmﬂUﬂiﬁ‘ﬂ?ﬂ?ﬂ‘ﬂd‘ﬂ 5.l

Average 4SB 6421 6399 8713 5.82 47.001
AveragedBB2 | 6510 7310 0310 6.39 41.46
x varageodh 5388 8522 10240 8.63 48.63
Average6BB2 5978 il 8728 10064 7.94 +6.307
Average6BB3 |~ 5889 8781 10081 824 4037

= lyindum 6SB-3
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$BC2 - Ui ATmManuny DBI2 § @y
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8SC-1 68.27 2.381 (A0 2 A1 FAM error 8SC-1
8SC-2 94 51 3,544 1M cap W2 lNTyu
8SC-3 105.44 3.846 .

Average 3SC 99.97 3.69

SBC2-1 97.69 3:138

8BC2-2 100.99 2.898

8BC2-3 88.03 3.47

Average $BC2 Q59 3.16

12SC-1 100.64 3.357

128C-2 106.42 3.593

12SC-3 109.15 2.996

Averagel2SC 105.40 3.31

12BC2-1 99.74 3.284

12BC2-2 93.97 3.868

12BC2-3 114.95 3.007

Averagel2BC2 102.88 3.38

12BC3-1 101.27 3.491

12BC3-2 101.97 3.148

12BC3-3 106.58 2727

Average12BC3 103.27 3.12
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MINN 5.5 uAAIAINARAN 149INATIN 5.4

Average 8SC 99.97 3.69 YuimAod error 85C-1
Average 3BCZ 95.57 3.16
Averagel2SC 105.4 3534
Averagel12BC2 102.88 3.38
Averagel2BC3 103.27 KW v
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M1319C1 CONCRETE MIX DESIGN (Readymixed)

SPECIFICATION OF DESIGN
MIX ID U240P
CHARACTERISTIC STRENGTH 240 ksc at 28 day by cube .
DESIGN SLUMP ' 10 cm +/- 2.5
MAX SIZE OF COARSE AGGREGATE 20 mm
CEMENT : PORTLAND TYPE 1
CEMENT CONTENT 320 kgs
S.G. OF CEMENT 3l
S.G. OF SSD SAND 2.6
S.G. OF SSD STONE 27
ADMIXTURE TYPE D DARATARD 17
ADMIXTURE DOSAGES 250 ml/100kg cement
w/C 0.58
S/A 0.45
A/C 573
AIR CONTENT 2%
WATER CONTENT 185 litres
QUANTITY OF CONTENTS IN 1 cu.m OF CONCRETE
VOLUME OF CONTENTS WEIGHT OF CONTENTS
CEMENT 0.1032 cu.m. CEMENT 320.00 kg
WATER 0.1850 cu.m. WATER 185.00 kg
SAND 0.3109 cu.m. SAND 808.44 kg
STONE 0.3800 cu.m. STONE 1026.10 kg
ADMIXTURE 0.0008 cu.m. ADMIXTURE 0.96 kg
AIR 0.0200 cu.m.
SUMMARY
MIX ID CEMENT SLUMP SAND STONE DARATARD17 WATER
kg cm kg kg litres litres
U240P 320 10+/-2.5 810 1030  0.80 185




MINC2 CONCRETE MIX DESIGN (Readymixed)

MIX ID

CHARACTERISTIC STRENGTH

DESIGN SLUMP

MAX SIZE OF COARSE AGGREGATE

CEMENT : PORTLAND TYPE

CEMENT CONTENT
S.G. OF CEMENT
S$.G. OF SSD SAND
S.G. OF SSD STONE
ADMIXTURE TYPE
ADMIXTURE DOSAGES
wiC

S/A

AKC

AIR CONTENT
WATER CONTENT

ksc at 28 day by cylinder
cm +/- 2.5

mm

kgs.

DARATARD 17

ml/100kg cement

EE&’FQ@EEDEEEEPBEEE

Litres

QUANTITY OF CONTENTS IN 1 cu.m OF CONCRETE

VOLUME OF CONTENTS

CEMENT 0.1057 cu.m.

WATER 0.1850 cu.m.

SAND 0.3080 cu.m.

STONE 0.3765 cu.m.

ADMIXTURE 0.0008 cu.m.

AIR 0.0200 cu.m.

WEIGHT OF CONTENTS

" CEMENT 340.00 kg

WATER 185.00 kg
SAND 800.83 kg
STONE 1016.44 kg
ADMIXTURE 1.02 kg

-

MIX II CEMENT

kg
Y240P 340

‘SUMMARY

SLUMP SAND

cm kg

10+/-2.5 800

STONE
kg

1020

DARATARD17 WATER
litres litres

0.85 185
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