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Study Of The Rearranging On Web’s I-Beam
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ABSTRACT

There are many different types of steel beam that various size and shapes. An observation
and analysis the shape of the I-Beam and the reason of I-Beam must being I-Shape. The principle is to
design cross-section as much as have a high I value (Moment ofinertia), because Moment of inertia is
varies with a height of cross-section in unit cubed. On the other hand, the problem is when the cross-
section have more height, it will be slender and buckling on web. So, there are interesting to design
different rearranging web’s I-beam, in order to prevent buckling. There are 2 cases, general beam and
new design, zigzag array. They were testing in 2 point loads method, then resulted 5.233 tons and
9.804 tons respectively. The general I-beam was web clipping failed and zigzag I-beam was yield
failed without web buckling. Tn addition to this, a comparison of weight between general and zigzag
I-beam, zigzag I-beam have more weight just 3.59% than gencral I-beam. To conclude, this research
will be guide line for design and potentially improve steel beam’s strength, it could be efficient in

construction engineering.
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¥
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y Fy =700
for rolled shapes
0.62 ’—-—E—-——
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WLB Fysx h/ty {376 L 570 E
Fy U Fy
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3.1.2.3.5881%@11i%‘ﬂ’ﬂx‘lﬂﬂﬂ'mﬂULLNHWQiHﬂ"IN‘I’]@IﬂLLﬂﬁQLLﬁ'J

Fw = 0.6Fg,, = 0.6(4900) = 2940 ksc
Aw = 0.707 X 0.5 X 216.36 = 76.48cm?>

Pw = @FwAw = (0.75)(2940)(76.48) = 168638 kg

s

s aqtlane lufinsliansesyen

s

3.1.3.mmusafeudsedoveanihaandga luldaauas

h 32
—=—=106.67
tw 3

1.37 °F 137 SXZX106—8664
Ulfy 2500
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1.37 = 8664<h < 260
37 |5 (8664) < - <

4.55E
2
(&)

Aw = (32 +2(0.5)) x 0.3 = 9.9 cm?

Vn = Aw

455 % 2 x 10°
V=T X >
()
0.3
Vn = 7918 kg

@Vn = 0.9 X 7918 = 7126.2 Kg

=1 v { o 1 Y Ve @ o |
3.1.4. asdvapumanuruasueImunss I lddamlasdesuhminuuyyamvuamm
' d o a = = A g
AU IVDUN U ANTLLEIINA (N) = 2.5 cm 5388%1ﬂﬂ’)uﬂﬂﬂ]ﬂﬁﬂﬂﬂ1uﬂﬂﬁElEJWﬂﬂ‘VIL‘Hﬁﬂ

¥
BAUAY (k=tf+1) = 1.0 cm

1 o 4 e a =] ] g) . .
3.1.4.1.81599AN M IAIARNITATINVBAHANUAUAY (Web yielding)

@Rn = @(5k + N)fytw = (1)((5 % 1.0) + 2.5)(2500)(0.3)
@Rn = 5625 kg

T @ A o a oA o o . .
3.1.4.2.059000M 1110AN15 TNINMANULHUAS (Web crippling)

®Rn = (0.75)0.8tw? [1 +3 (g) (%)15] Efy (t_f)

tw
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@Rn = (0.75)(0.8)(0.3)%|1

+ 3( ! ) (0'3)1'5 2 % 106 X 2500 (0'6)
33/ \0. 03

@Rn = 5839 kg

' o A o a ) . 5
3.1.4.3.musavany1vifamsiseenn1atnveHuA (Sidesway web buckling)

(dc/tw) (3 1/0.3)

(/bh . (183/13) =17.34 > 1.7

1 =) { a3 e
Llﬁﬂﬂ’é"lvlllllﬂ"lﬁﬁcliﬂﬂﬂﬂ'lﬁ‘ﬁ'lﬁﬁlm AnNLWUAN

oAy gl ! E)

ar E = A:l. a o 1 A @ Y o
ﬁ]gﬁ\uﬂﬂllﬂ'ﬂlﬂﬁﬂ‘ﬂguﬂ'ﬁ?ﬂ WMHHG‘IQﬂﬂumﬂﬂ'ﬁLﬂﬂuﬂi%ﬁﬂ‘uﬂﬂ'ﬂuTﬂﬂ

3.2 THABUNMTMTHNUNATD
% ! 1 ad‘ [T o
321 ﬂﬂcﬁmmumé‘ﬂwﬁﬂmﬁum $8400 (Fy 2500 ksc) @3 18M3A1HI0
W ar 1 =3 ) A g/ &', [ 5 1
3.2.2. daagnuunuranly lavuiauazanye g nesnuuy TARAYA R LIHY

Hau

= W T =1 3 =
51 3.2 daurdumdnld Idvinauasanusnmuiiesnuuy
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51 3.3 Wunruman 19 lua

o qy 1 1 g’/ 1 A a e g} ~ g
3.2.3. hyuduurudstaz iEudouseuaanu 1 laanuuuuneonuu 13

=

o o A‘ U ] é‘,. ] 4 a o
317 3.4 hFudHLABEZINY LU BNAANY
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gﬂ‘ﬂ 3.5 AIDYWTUINUNLATITNYTY



42

3.3 MINATBUNTTLUSIVBITUMIUAIDENS

@ x B
3.3.1. 19501 IS5 LUTINA TR NTBNARAIsupport

517 3.6 TAsesuusaNAT0Y

3.3.2. wiougniaiaig

3.3.2.1 1A50907 18 Tasan Hydraulic jack

gﬂ“?l 3.7 Hydraulic jack
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3.3.2.2 MUNBLTWUVUIINTLINADIYA

JU7 3.8 MUMEUTULLLIINTYNToIYe

3.3.2.3 Dial gauge

gﬂﬁ 3.9 Dial gauge
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3.3.2.4 Load cell

31191 3.10 Load cell

3.3.2.5 Data logger

gﬂ‘ﬁ 3.11 Data logger
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2 &, _ " "
3.3.3. A UAULN Usupport Loz SUsEAVYRInY YFuszez 1 ldnanatlanu

4 NN 2
317 3.12 AeA LI Usupport

¥ (]
3.3.4. AINIUNWLTIULY Middle Third 1ag19in30300 b lasan Hydraulic jack TinSow

UM 3.13 AinAsAIUA1BL5LUY Middle Third



517 3.14 MunTosdaleTasan Hydraulic jack Iiniou

a 2 i o oo Ak
3.3.5. aAfiDial gauge lﬁﬂ?ﬂizﬂxﬂ'lSLLﬂuﬂTﬂﬂﬂﬂﬂNﬂTH

¥
e

g _ 44
31/% 3.15 AnAIDIal gauge NNINAIATY

3.3.6. ufinwa Taoszaiuiinlaetausanseyiuilunast

3.3.7. dunsessalalasan Hydraulic jack l1/50uAR1A28 Load cell tiazData logger
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4.1 msdSuifeunvesgunsal Taufivuszninglalasaaun fu Tnaawa

M15194.1 M519USumneumusing

Calibrate
Hydraulic jack Load cell 1 Load cell 2 Load cell 3 Load cell
(KN) (KN) (KN) (KN) (KN)
5 491 8193 4.12 4.32
10 9.38 8.93 9.11 9.14
15 14.9 13.79 13.19 13.96
20 18.64 17.79 17.84 18.09
25 23.45 2259 22.01 22.75
30 28.66 27.81 2747 27.98
39 34.48 2218 34.21 33.94
40 8.7 37.52 37.63 37.61667
45 43.52 43.25 43.31 43.36
50 48.75 49.02 46.95 48.24
55 53.65 53.64 53.91 53.73333
60 58.23 57.45 58.08 5792
65 63.72 63.57 62.17 63.15333
70 68.12 68.95 66.28 67.78333
75 72.68 73.28 72.51 72.82333
80 71.79 77.08 77.58 77.48333
85 83.36 82.67 82.88 82.97




49

90 88 87.21 86.96 87.39

95 92.32 92.07 92.08 92.15667
100 99.87 97.84 97.08 98.26333
105 104.3 104.03 102.24 103.5233
110 109.02 108.6 108.12 108.58

115 112.63 113.81 112.75 113.0633
120 118.61 117.96 118.61 118.3933

140

120

100

80

usanann'lalasanuan (KN)

40
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o W 1 a @ J
ﬂﬁ?‘flilﬁﬂﬁﬂ'ﬂﬂﬁﬂwuﬁ{iﬁﬂﬂ']QLES\‘]ﬂﬂ‘i]'lﬂulﬂiﬂ‘iﬂﬂlﬁlﬂﬂﬂiﬂﬁﬂl“]fﬁﬁ

[= 2o
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Qo e W WD (= (=]
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100
105
110
115
120

wn o w (=] Vo) wn w3
=t w w0 © = M~ @
o

1159nNAN IHianLwan (KN)

4.1 nluaasmsdSumvesgilnsal Taaflsusznindlalasanauen i Tnaawad
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=3 @ ] g Y Sg v A o o
4.2 mumangﬂm"lmmmmummia Suihminfinsgii lnousansziaoegaay
SansusudinInaenIu

M1519714.2 wamsnageumurang Ui lenuuusuaanss lagTamsusue

fana1emu 2 A

Calibrated load Actuary load + Tool Deflection (x 10'2 mm)
(KN) weight (KN) 1 5 i,
3.5505 3.6342 71 72 1.3
8.5194 8.6031 124 142 133
13.4883 13.522 174 215 194.5
18.4572 18.5409 190 238 214
23.4261 23.5098 233 300 266.5
28.395 28.4787 253 328 290.5
33.3639 33.4476 290 382 336
38.3328 38.4165 312 418 365
43.3017 43.3854 352 485 418.5
48.2706 48.3543 370 422 396
52.24572 52.32942




9617 (x10-2mm)
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8.6031
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13.572

18.5409 23.5098 28.4787
15909 (KN)

33.4476

38.4165

51

43.3854
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48.3543
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4.3 mumangddd leuvuunuasdnusn sushmininsgsh lasussnszyiaesya
HaEIAMSUBUAINNA1RN Y

M3191 4.3 wamsnaaeuanuwdnglia lenuundudsGauan TagTansueud

4
NINAIINIU 2 99

Calibrated Actuary load + Tool Deflection (x 10_2mm)

load (KN) weight (KN) 1 2 sl
3.5505 3.6342 59 45 52
8.5194 8.6031 140 130 135
13.4883 13.572 190 185 1875
18.4572 18.5409 216 220 218
23.4261 23.5098 255 265 260
28.395 28.4787 323 305 314
33.3639 33.4476 BV 340 3325
38.3328 38.4165 343 355 349
43.3017 43.3854 367 S 370
48.2706 48.3543 390 392 391
53,2395 §3,3232 410 412 411
58.2084 58.2921 433 434 433.5
63.1773 63.261 420 442 431
80.07156 80.15526 441 403 422
97.9596 98.0433 484 498 491




97 (x102 mm)
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'
@ Ao

¥ ' a a wn 3 & oa @
Wninfsy laneunansIUa W angUNs SMUUDUNYASENIE = 9.804 AU

(9.804—5.233)
5.233

Y o

g = v A .3 a
u‘muﬂmﬂmwmumﬂm‘iﬂﬂuﬂm =

X 100 = 84.48 %

v
o A

Y 2 & S (37.5—-36.2)
uT‘Huﬂ'ﬂ!WNﬂuﬁnﬂﬂTs@]ﬂuﬂaﬁ = e

36.2

X 100 = 3.59 %
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