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REINFORCING BARS

sy ' s%max Elongation
(kgf/cm®) | (kgf/cm?) (Zz)
D13 3,820 5,570 25.6
69 3,950 4,390 27.2
CONCRETE
c%B ) chG cE ) cOt )
kgf/em®) | ( x107° ) | (kgf/cm®) | (kgf/cem?)
298 2,500 2.08x10° 27.2

Scy:vyield strength of reinforcing bars
s%max: maximum strength of reinforcing bars
cOp: compressive strength of concrete

cEp: strain of concrete at maximum strength
cE : modulus of elasticity of concrete

cOt: splitting tensile strength of concrete
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Relationship between axial strain and total load(P)
Relationship between axial strain and force of reinforcement (Fs)

PN(tf) ; i =
201 ] i e

| remoinifsg force (R) / :

; -

; ) _—
” force of reinforcement (R;)

fotal load(R) | —" 1 |

/4/ ] 1000 2(')00 average strain

| (M)

Tension

-p

Compression \

(1110Cmm)

remaining force (R,)
=total load(R)—{force of concrete(R.)+force of reinforcement (R5))

Relationship between axial strain and force: of concrete(R)
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F 2 HEET < EETE
Envelope 4 = 6.75(exp(-0.812E)—exp(-1.218E )
x = 01175VEy B=010021Eg
E°= Eq2(Eqt o)/ (BgHEX)
Unload 2 = F(E)=(AE+BIE+C ?2=0/:0O8
ta=FEQ), 0=FE.), E=[3e>], = 27405018 / .
= -2 = |0 -Ex)
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LA — S v e s ..;—,‘w;i;’_._. {TK, pIN oo FTem o
Tacke  Z. 2 Fixi o [ 28y M2 (my BEE
REINFORCING BARS
s%y s%max Elongation
(kgf/cm?) | (kgf/cm?) (%)
D13 4,230 5,440 27.7
6% 3,820 4,200 27.8
CONCRETE
OB ) cEB_ cE . It )
(kgf/em®) | ( x107° ) | (kef/cm®) (kgf/cm )
337 3,600 1.77x10° 24.3

sOy* yield strength of reinforcing bars
sOmax: maximum strength of reinforcing bars
oOp: compressive strength of concrete

cEp: strain of concrete at maximum strength
cE : modulus of elasticity of concrete

cO¢: splitting tensile strength of concrete
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Table 3.2 2= 79 —F mﬁé—é?'i:a
; Age at Test X\S'Iaximum Young's Tensile
- trength Modulus Strength
10 Weeks | 338 kgf/cn?| 259 tf/cm® | 20.3 kgf/cn?
T qa 334 " 204 " 21.9 "
17 " 354 215 " 24,3 "
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Table 4.1

= hgs oL
AR -5 %

Ew = Fe

No kgf/cnf

k1 %2 %3 % 4 *x5 %6 gt/
1| D16—270—30—43|FEFH—3— 5 270
2| D16—270—30—#B|[FAH—3— 5 274
3| D16—270—30—B[EfA—6— 1 237
4| D16—270—30—#F|FE—3— 5 266
5| D16—270—30—FFIEA—3— 5 262
6 | D16—270—30—3|mH—3— 5 272
7| D16—270—30—45(/FA—3—10 270
8 | D16~270— 0—#35|EHE—3— 5 286
9 | D16—270—90—#3{IEA—3— 5 275
10 D16—200—30—#F3|E&—3— 5 203
11 | D16—320—30—#5|[FA—3— 5 322
12 | 16¢—270—30—F3|IFA—3— 5 216
13 | D19—270—30—#5[IFAE—3— 5 227
14 | D13—270—-30—5|IEHA—3— 5 229
#*#1 Nominal diameter
*2 Specified concrete strength (kgf/cm?)

*3 Average axial stress of column (kgf/cm2)
#4 Loading pattern
#5 Number of stage for cyclic loading
*6 Number of cycles of a stage

Thbled 2 BREE 0 MEHER

90

Bar  Grade Ungrooved Bar Sectional
Sectional Yield Maximum . Area of
Elongation
Area Strength Strength Grooved Bar
D16 SD30 | 1.99 cm@ |3.79 tf/em®| 5.53 tf/cm2| 19.0 % 1.60 cm?
D19 SD30 | 2.87 3.94 5.71 26.5 2.37
D13 SD30 | 1.27 4,12 5.83 19.5 1.14
16 ¢ SR24 | 2.01 3.05 4.51 33.0 1.62
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- T o
Table 5.1 aIy IR T8,
Gradually Increasing Large Number of
S g -
hear Span and Cyclic Loading Cyclic Loading
20 cm A=20,C-1 A=20,C-5
30 cm A=30,C-1 A=30,C-5
40 cm A=40,C-1 A=40,C-5
Shear Span = Clear Span / 2
Table 5.2 1R B4RE5 07 SAITEHE
Sectional
Bar Yield Maximum Young's Elongation Area of
Strength Strength Modulus g Grooved Bar
D16 | 3.66 tf/cm? | 6.18 tf/cm? 1880. tf/cm? | 25.0 % 1.60 cm?
6 & 2.85 3.69 1790. 26.6 -

Toble 5.3 1279-Fa 739 E

. Strain at

Maximum . Young's
Age of Test | Strength Maximum Modulus
g Strength
28 days 241 kg/cm? 0.300 % | 191 tf/cm?
48 249 0.285 174
55 249 0.264 197
28% 273 0.216 242

* Standard Curing

Toble 5.4 4%3_ SRR

Name of
Specimen

Loading Hysteresis

A=40,C-1

One cycle at Q=1.5, 3.0, 4.5 tf,

R=1/100, 2/100, 3/100 rad.

A=40,C-5

Five cycle at Q=1.5, 3.0, 4.5 tf,
one cycle at R=2/100, 3/100 rad.

R=1/100 rad. and

A=30,C-1

One cycle at Q=2.0, 4.0, 6.0 tf,

R=1/100, 2/100, 3/100 rad. -

A=30,C-5

Five cycle at Q=2.0, 4.0, 6.0 tf,
one cycle at R=2/100, 3/100 rad.

R=1/100 rad. and

A=20,C-~-1

One cycle at Q=3.0, 6.0, 9.0 tf,

R=1/100, 2/100, 3/100 rad.

A=20,C-5

Five cycle at Q=3.0, 6.0, 9.0 tf,
one cycle at R=2/100, 3/100 rad.

R=1/100 rad. and
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Thle 55 ff',/?& “E (phk E T ER TR
Name o ongitudinal . ace of
No- gpecimin geniiiedBar Precrack Spprecrack
with
1 D ] 6“'20 Z—D‘I 6 two precg‘aci<s 2 O cm
2 D ] 6—1 O Z—D“ 6 three ;;”rietglracks ] O cm
3 ' D 1 6— O 2 — D] 6 without precrack —_—
4 D]g_] O 2-D19 three ;‘)”r:"etcl:’lracks 1 Ocm
5 | D13-10| 3-D13 with 10cm
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1 N
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11
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jroAs 1. T ETES
Table 5.6 12k o pEAG L (uupu iLBATEEED
Maximum Young's Tensile
' Strength Modulus Strength
218 kgf/cm? | 230 tf/cm? | 20.1 kgf/cm?

Tl 5.7 8570 715 #9TEE (ppenonill 4] BEEHR)

_ Ungrooved Bar ‘Sectional
 Bar | Yield Maximum Elonga-| prea of
Strength Strength tion  |'Gprooved Bar
D13 | 3.86¢¢/ca2| 5.68+tf /cn? | 25.4 % |1.03 cm?
D16 | 3-88 5.69 25.8 1.61
D19 | 3.70 5.59 28.0 1.92
60 |3.53 3.96 21.2 —
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Tabke 6.1

WE k%,

Name of Longitudinal Axial Force Position of

Specimen Reinforcement  |Sectional Area of Column Strain Gage
PG -D16- 0 Di6 0 kgffem? A type
PGG-D16-30 D16 30 kgf/cm? B type
PG -D16-90 D6 90 kgf/cm? A type
PG -R16-30 16¢ 30kgf/em? A type

Vr~ "«105'5’ unl‘b Tcm

Toble 6.2 4%%o N EEIEE

Ungrooved Bar
Bar Grade Yield Maximum Elonga- s:g,t,lzg?,ié\:;?r
Strength Strength tion
D16 SD30 3.62 tf/cm? 5.54 tf/cm? 19.0% 1.69 cin®
16¢ SR24 3.16 tf/cm? 4.52 tffem? 33.0% 1.60 cm?
D6 'SD30 3.33 tf/em? 5.30 tf/cm? 2L.1% -
Table 6.3 2a>7 -t 15 89 1% E o
Nam.e of Maximum Young's ;;;ﬁ::;; Tensile
Specimen Strength Modulus Strength Strength
PG -Dl6- 0 350 kgf/em? 288 tfjcm? 0.21% 20.4 kgf/cm?
PGG-D16-30 308 kgf/cm? 298 tf/fcm? 0.19% 22.7 kgffem?
PG -D16-90 350 kgf/cm? 288 tf/cm? 0.21% 20.4 kgf/cm?
PG -R16-30 352 kgf/cm? 281 tffcm? 0.21% 26.8 kgf/cm?
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