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Write notes on the following:

(i) 6-&tdr

Hardness

Gi) 3rrffr qrqis

Section modulus

(iii) il{ilr s{qrd

Sle,nde,r:ress ratio

(iv) 3rFfsi'frcf{r

Reaunaant frame

(v) Att{ffql
Radius of gyration (2X5)
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20岬 覇 ▼ 繭 凛 甲 ■25m珊 希蓄 薇 RЧ。嗜Ⅷ ミ l裁 薇 台

覇漱即T,嫌可 140N/mm2き ,命 d“t¬輸 図間輌百¬師ヽ ldqく論イ澄

R載論希薇Rc製 o‖ 嗣`TGHЧ H qo」 11訥T?

tttt E=2x105N/mm2でα=1.2x10~5論 oc

A五gid v7hel l,25 m h diameteris to be provided宙 th a thh steel tte.If the

stress in the stel tyrc ls not to exceed 140 N/mm2,働 直 the maximunl dialneter

oftheりЮ.Find also thc l∽盤tcmpcMttrO to which thetye is to be面 sed so■ at

it can be nttod overthe whecl

Takc E=2x105N/mm2and α=1.2x10→ per oc

O甲 誕 輛綸 ¬面軍Oβ tt lo5 N/-2さ l薇 6mm支 6 mm熊裁 肴調弱
R36oo N可 研att qu ualHl¶ 面1さ,台調 命 哺 舗 5。9991 mln x 5。 9991 mm

書 輔 ミ I Чl署JO町面 可粟喩 匈 ず 11ゃ 謳 諏 |

The modulus ofrigidity ofa matdalis O.8x105N/mm2。 whena6 mm x6 mm

rod ofthis mataial was mtteted tO an axial pull of3600 N I was fomd thatthe

laml■1-msion of the rod changed to 519991 mm x 5。 9991 m. Find■e

Poisson's ratio&the modulus ofdasticity.               (“ )

3. (i) {TrrFrI<R 3{q raq q {r+}snq sTqT qtq lTtr{r{a I

Explain parallel axis theorem and perpendicular axis theorern.

(ii) f+* r fr vqtfa q({ fr cda qe arlr rr{ $ {rd q.t ftr r+rEe r

Calculate and draw, shear force and bending mome,nt diagraur for the beam

shown in figure (1). (4+8)

や日1ノ Figure(1)



AR202 o of4) 1038

4 0洒 求輔 爾覇 燕 酬― |

Explain extcnsometer with neat sketch.

① 鎗 弧鋪 2可薇湖口χ調 象 y調希哺 雨 興 蒻 覇＼|
Calculatc the tnolncnt of inertia about the x l髭 y axis ccntroidal of the scction

K6t6)

刊 慮Lト
缶 2ノ Figure 2

でF II庶妻猿誦豪萄長u lc軍歯哺金可含含珂HфKさ :

繭 :報 250 mm象洒 24 mln
お :ゴ霞 12m
爛‖蒻 薫 :600 mm

裁 委 田 8m諭 ゛ 硬 さ飾 い 硬 赫 さ 象 50 kN/m司 刊 鋪 k釈

"毬
фき,命
`o・
軒脳輛爾輛 ゴ漁日ョて可金 |

A rollod steeljoist ofl sectionhas thc follo宙 鴫dimension:
Flange:2501■ El wlde dL 24 nLm thiCk

Web:12 11ul thick

Ovmlldwth:6∞ mln
lf this beam carries a ll・ lfoェ ully distributed load of 50 kN/m on a span of8 1n,

calculatc the inax■mum Sけcss produced due to bending。

4m無 ゛ 諭 甲 師 硼 弧 向 響 lu■ 田 Щ 20 kN/m覇翻赫 熊 釈 哺

鎌 ゛ 釈 買ゃ さ l裁 刺こ載 更 哺 象 毎 司 岡 田 1.53,台 簑F哺 蒻

8N/mm2き 欽 薫 泳 無 爾 m綱 載 |

A simply suppoFted beam of 4 m span&rmngular cross― section carnes a

mifomly distibuted bad of20 kNノ m over the whole span.rthc ml。 Ofdwth t

&width is l.5 and p― issible stress is 8 Nノ mm2,then嗣 ■,Value of■ eir
K64o

RT.0.

5。 (i)

dwth and width.

shown in figure 2.
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(i)100 mm l織 甲 即 椰 駅 Чt」 硬 50 kN可 師 漸 爾 a― I薇 枷 面 ョミ |

裁 砥菫T― aЧぃЧЧ赫 3N/mm2さ命噸 ■環頭雨・由 l

A rcctanJtt bCam l∞ mn wideヽ 動 jeded o alElaxIInun shm fou of50 kNっ

the ooOonding maxlEElum shar tess bcing 3 N/-2.Find the d"ぬ oftt b― .

o)I喩畿 奇甲 蒻 肴¬ぼ 600 mmミ 1爺褒精250 mm養 象 25m畿
さ lお 諭 命ボ 15 mmさ l爺tЧ研 駅 J― I Щ1 500 kNき ,命 J― T繭

繭 載 裁 お 楡研ミl‐

Anls∝ tion is 600 tnm deep.Each flangc is 250 1nin widcそ %25 mrn thick.The
web is 15 mm thick.The beam secion is mttected tO a shear force of500 kN.

.  DeterIIline the shear stress distribution for the beam when web is horizontal.“ +8)

① Iやに■綸 ,6mて綸 喩爾珊椰駅 Ψ司哺覇轟 赫 Ⅷ 雨 1喩腋 ,裁

脚 」商2ミ 1輛舗 舗 π捕 軍さ|
舗 ミ:E=2x105N/-2
1xx=12950.2 clln4  1yy=2246.7 cm4
For i section colllIIIIl iS 6 m long,■ nd the safe axia1 load on thc cOlumn using

Euler oquation9iffactor ofsafety is 2 and column has pinned ends.

Take:E=2x105Nノmm2

1xx〒 12950.2cm4 b=22“。7 cm4

〔i)面ぎ¬畿き載鎌哺 wnl可哺 倒爆200 nlllll論 (哺ぼ 25 mnlさ l anT命
蒻 だ6mさ南 爺 爾 Rボ )諭ミl… 赫 取 命

"引
漏 1マ酬

師酬阿1lR含露派RI

裁 α=鵜 ,亀 =5∞ N/mm2酬 E=8xぼ N/mm2.
Find Euler's cHdca1 load for a hollow cylindrical cast iron∞ lumm 200 mm
cxtcmal dinmeter and 25 mm thick,iftt is 6 m long and hinge・ d at both ends.
Compare Euler'sc五tical load with the Rankine's critical load taking.

1038

(64o

6.

7.

α=「面面,ヽ =5∞ N/mm2,1=8x104N/mm2

缶 3■で繭 瀬 }ヽ ξH"田 肩 1爺 市 ■H゛ 耳 R現゛ 雨 載 l

Find the value&nature offorces in all members ofthe mss as shown in Fig。 3. (12)

fu*r / rig.r
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