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## 4170480221 : STRUCTURAL ENGINEERING

KEY WORD: COLD-DRAWN STEEL WIRE /FLEXURE / REINFORCED CONCRETE
ROONGKIAT LIMMONGKOL : THESIS TITLE (FLEXURAL BEHAVIOR OF COLD-
DRAWN STEEL WIRE REINFORCED CONCRETE BEAMS) THESIS ADVISOR :
ASSIST.PROF.BOONCHAI STITMANNAITHUM, 97 pp. ISBN 974-13-1010-2.

This research is the flexural behavior determination of beams, which reinforced by conventicnal
steel, plain and deformed cold-drawn steel wire, and the combination of either type of steels. Six beams
were tested on simply support and observed on the moment-curvature, moment-deflection, moment-

maximum crack width, crack pattern, and mode of failure behavior.

From the experiment, the strain compatibility method and equilibrium equation was used to
predict the moment-curvature relation of beams, which full or partial reinforced by steel wire, correctly.
Also, the moment-deflection relation of beams, especially for post-yielding stage, was determined by
using of previous moment-curvature data and the modified effective moment of inertia method. In case
of cracking control, deformed wire gave better result than conventional steel and smooth wire,
respectively. The observation shown that the using, approximately, minimum steel ratio, cold-drawn

steel wire reinforced beam failed by rupture of wire.

Analytical study shown that the using of steel wire instant of convention steel by equivalent steel
area produced higher ultimate moment capacity, but consideration of serviceability was required. And
the using of steel wire instant of convention steel by equivalent ultimate moment capacity resulted lower
service moment than conventional reinforced beam. Finally, steel wire reinforced beam had usually low

ductility index, which unsuitable to moment redistributed required structure.
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M
fl' Cracking Moment (T-m) Yield Moment (T-m) Ultimate Moment (T-m) Mu
Specimen _fc' ' _ Y
_ o - Exp. ® & Exp. Exp. Exp.
Exp. Cal. Exp. Cal. = Exp. Cal. Exp. Cal. Exp. Cal.
Cal, Cal. Cal. Cal.
Bl 355 | 22,6 37.7 0.60 0.56 0.93 0.60 244 2.38 1.03 2.69 2.56 1.05 1.10 1.08
B2 365 26.3 38.1 0.69 0.63 0.91 0.70 2.62 247 1.06 2.90 2.90 1.00 1.11 1.17
B3 367 273 383 0.71 0.66 0.92 0.72 2.39 2.29 1.04 2.75 2.81 0.98 1.15 1.23.
B4 358 29.7 37.8 0.79 0.73 0.94 0.78 3.37 3.63 0.93 4.06 4.04 1.00 1 "20 1.12
BS 315 45.8 355 1.29 1.19 0.95 1.25 6.50 6.52 1.00 7.19 6.83 1.05 1.11 1.05
B6 J 320 343 35.8 0.96 0.87 0.93 0.94 5.52 5.77 0.96 6.66 6.68 1.00 1.21 1.16
Note
£
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NMINAADULALIINATITAIUI

Experiment Calculation
_ Reinforcement '
Specimen ndex () d)y (bu ¢y d)u Type of Failure *
(l/em) - (1/cm) (1/cm) (1/cm)
B1 0.070 1.04E-04 N/A** 1.07E-04 9.76E-04 2
B2 0.069 1.71E-04 N/A** 1.63E-04 6.69E-04 1
B3 0.063 1.62E-04 N/A¥* 1.61E-04 5.79E-04 1
B4 0.105 1.70E-04 N/A** 1.71E-04 6.56E-04 1
BS 0.240 2.07E-04 N/A** 2.00E-04 3.94E-04 2
B6 0.218 1.92E-04 N/A** 1.93E-04 3.99E-04 2

Type of Failure *

1

wn lavhineunialigndnsunsenadmilousdatseds

2

2 a a 2w 2 A qw 7w o A & 4 2 A
L'Hﬁﬂlﬁﬁll!.ﬂﬂﬂ"ﬁUﬁﬂ?ﬂuﬂﬁﬂﬂﬂi'}ﬂltﬁzllﬁ‘)i‘ﬂTNLNuﬁﬂﬂﬂigﬂ“WNﬂ!uﬁ@U g ANy

2 o a A e < P, Py 0o & & 4 a
LﬂaﬂLf’ﬁﬁJlﬂﬂﬂ']iUﬂﬂ')ﬂUﬂQi}ﬂﬂiqﬂllﬁzkualﬂTuluuﬂﬂﬂﬂiz‘ﬂnwusﬂuﬁﬂﬂ gl ADUNIA

Y a4 ' o o o .d T 1 ‘o 14 =
i]%gﬂaﬂ%u‘ﬂﬁﬂ'lﬂu?mﬁ\i'ﬂﬂﬂigaU Clummswmamﬁwmmmmnmu me"lllmﬁmmlxﬂnﬂ

N/A**

Tiesomia ldainnsnaaeu

-~ o @ 4 T w = Qs '3
A13199 4.3 Tumuaganszozns 10982 L/360 31nn1snadovnlssuimeununan1saiun

Moment at Deflection = L/360 (T-m) M - (1) MExp (2) M - (3)
Specimen | Experiment Calculationm Ca]culation(z) Calculation(s) Mcy My My '
Bl 1.91 2.26 1.96 2.00 0.85 0.97 1.04
B2 1.52 1.98 1.77 1.66 0.77 0.86 0.92
B3 1.67 1.99 1.78 1.63, 0.84 0.94 1.02
B4 2.19 2.48 2.40 2.38 0.88 0.91 0.92
B5 3.40 3.68 3.73 371 0.92 0.91 0.92
B6 2.93 317 3.16 ;.07 0.92 0.93 0.93

(1) AonN1sA AT 1uriade 4.2.1

(2) ApmsfuIuAedT luriate 4.2.2

(3) AeMsAuAEdT luviade 4.23




51 .

19190 4.4 Tuudaanszezns 1nena 1480 nnMsnageuSsuMsuAuHan i

Specimen Moment at Deflection = L/480 (T-m) MExp m | MExp (2_) _MExp' (3)
Experiment Ca]culation(l) Calculationm Calculationm MCaI M Cal ’ v MCal
B1 1.52 1.89 1.51 1.56 0.80 1.01 097
B2 1.28 171 1.50 1.37 075 | o085 | 093
B3 1.38 1.73 1.51 137 0.80 0.91 1.01
B4 178 202 1.91 1.86 10.88 093 | 096
B5 2.69 2.81 2.88 2.87 0.96 093 | 094
B6 234 2.45 2.44 237 0.96 096 | 099

(1) AamsAuandaeit lurade 4.2.1

(2) fAemsfnualedtlurde 422

(3) AEMIAMINAWIT 1D 4.2.3

M3190 4.5 Aveeddsane q alFlumsiuumausstamilsundoluueazdsgeau

Specimen Coefficient | Equivalent Perimeter (mm) | At (mmz) f! (ksc) u (kg/cmz)
B1 151.3 75.4 10800 226 42.8
B2 288.7 62.8 16500 26.4 305
B3 157.0 62.8 10500 273 53.2
B4 177.8 100.5 10500 29.7 34.9
B5 180.5 1735 14730 45.8 43.1
B6 106.4 151.7 14000 343 59.6
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MINA 4.6 Wisuinuam lumudnnmnagey N9a30A uazhszeems IRl L360 uaz

"1./480
Experiment Moment (T-m ) at

_ Ms Ms B

Specimen Ultimate | Deflection =1/360 | Deflection = 1L/480 —at L/360 —at L/480 "
Mu Mu - '
Mu Ms (L/360) Ms (1./480)

Bl 2.69 1.91 1.52 0.71 0.57

B2 2.90 1.52 1.28 0.52 0.44

B3 2.75 1.67 1.38 0.61 0.50

B4 4.06 2.19 1.78 0.54 0.44 .

BS 7.19 3.40 2.69 0.47 0.37

B6 6.66 2.93 2.34 0.44 0.35

a =3 T o
13199 4.7 WSsuifeua lwuAINNIsNAT oY

0.30 18 0.41 NAAINAT

1
p=1

Nyadlia  waghianuniesesdngage

Experiment Moment (T-m ) at Ms Ms
Specimen Ultimate Wmax =030 mm. | Wmax = 0.41 mm. Mu ) Mu "
Mu Ms (0.30) Ms (0.41) Wmax =0.30mm. | Wmax =0.41mm.
B1 2.69 1.64 223 0.61 0.83
B2 2.90 1.09 1.44 0.38 0.50
B3 2.75 1.68 2.11 0.61 0.77
B4 4.06 2.04 2.51 0,50 0.62
BS 7.19 3.63 5.23 0.50 0.73
B6 6.66 4.52 5.85 0.67 0.88
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d' = ' o o o a wn o Y
179N 4.8 L‘LI%‘U‘UL‘Y]U“]J?]']Illtijuﬂi]'lﬂﬂ'ﬁﬂ']u?m nYgAILA Hﬁ%ﬁ"v’l'igﬂzﬂ']'iiﬂx‘]ﬂ? L/360 tag

1/480
Calculation Moment (T-m ) at -
) Ms Ms
Specimen Ultimate Deflection =1/360 | Deflection = 1/480 —at L/369 —atL/M480 |~
Mu Mu s
Mu Ms (L/360) Ms (L/480)

B1 2.56 1.92 1.66 0.75 065

B2 291 1.61 137 0.55 0.47

B3 2.81 1.62 1.37 0.58 - 0.49

B4 4.04 2.29 1.86 0.57 0.46

B5 683 3.67 2.87 0.53 042

B6 6.68 311 2.37 0.47 0.35

Py =t 4 Ld o
ATTNN 4.9 L‘]J?EJ‘UWIUUﬂTINLNuﬁ%’]ﬂﬂTSﬂW‘H'}m

0.30 AL 0.41 HaAwAS

nga3tA  uazhnnuninsesingage

Calculation Moment (T-m ) at Ms Ms
Specimen Ultimate | Wmax=0.30mm. | Wmax=0.41 mm. Mu ) - Mu )
Mu Ms (0.30) Ms (0.41) _ Wmax =0.30mm. | Wmax .=0.41mm.

B1 2.56 1.65 2.23 0.64 0.87 T
B2 291 1.08 1.37 0.37 0.47 | ’
B3 2.81 1.76 2.03 0.63 _0.72
B4 4,04 2.01 2.67 0.50 0.66
BS 6.83 3.86 5.14 0.57 0.75
B6 6.68 4.78 5.76 0.72 0.86




Moment (Kg-cm)
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5 Moment-Tension Reinforcement Strain of Specimen B1
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x 10° Moment-Top Fiber Concrete Strain of Specimen B5
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2 10> Moment Deflection Relationship of Specimen B1
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