UNIVERSITI SAINS MALAYSIA

Peperiksaan Semester Pertama
Sidang 1987/88

REW 315 ~ Teori Struktur Dan Rekabentuk II
Tarikh: 6 November 1987 Masa: 9400 pagi - 12400 t/hari
(3 jam)

Sila pastikan bahawa kertas peperiksaan ini mengandungi ENAM
muka surat dan EMPAT muka surat Lampiran yang tercetak sebelum
anda memulakan peperiksaan ini.

Jawab LIMA soalan. TIGA dari Bahagian A dan DUA dari Bahagian B.

BAHAGIAN A (jawab TIGA soalan)

1. (a) Huraikan tentang jenis-jenis struktur dan Pengkelasan
yang anda ketahui.

(b) Tentukan darjah ketidaktentuan struktur dalam Rajah
1(a) dan 1(b) dan bincangkan tentang daya-daya
dalam dan kecacatan yang akan berlaku disebabkan beban,

(ec) Tentukan kecacatan memugak di titik 4 disebabkan
beban-beban yang dikenakan.

Ambil nilai

E = 200 kN/mm2
Ahli tegang = 1500 mm2
Ahli mampat = 2000 mm2

( 20 markah )

.2/-
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2. (a) Lukiskan gambarajah daya ricih dan momen lentur untuk

struktur-struktur yang mempunyai beban seperti dalam
Rajah 2(a) dan 2(b).

(b) Tentukan nilai-nilai daya tindakbalas serta lukisan
gambarajah daya ricih dan momen lentur untuk 'struktur
dalam Rajah 2(c) menggunakan kaedah Kelenturan.

Anggapkan nilai EI sama untuk seluruh struktur.

( 20 markah )

.3/-
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Sebuah rasuk ABC (Rajah 3(a)) yang mempunyai keratan
lintang seperti dalam Rajah 3(b) dibebankan dengan
beban seragam sebanyak 18 kN/m (beban rekabentuk).
Tentukan kesesuaian keratan tersebut dari segi
keselamatan jika bahan rasuk mempunyai.

(i) Tegasan alah dalam mampatan adalah 25 n/mm2
(ii) Tegasan alah ddlam tegangan adalah 3 N/mm2
(iii) Tegasan ricih Yang dibenarkan adalah 2 N/mmz

Ambil faktor keselamatan untuk mampatan dan tegangan
sebagai 1.3.

Jika penatang di A merupakan sebuah kolum dan tindak~
balas di A adalah daya paksi yang mempunyai kesipian
e = 75 mm (lihat Rajah 3(c)) 1lukiskan agihan tegasan
melalui keratan tersebut. Anggapkan bahawa kolum
tersebut adalah pendek dan berembat (braced).

( 20 markah )
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s .
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(a) Gunakan cara Agihan Momen untuk melukiskan gambarajah
Daya Ricih dan Momen Lentur bagi struktur yang di-
bebankan di atas. Gunakan cara Agihan Momen.

( 20 markah )

.6/~
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Soalan Bahagian Kayu dan Logam

BAHAGIAN B (jawab DUA soalan)

Gambarajah 5 menunjukkan satu sambungan keluli dimana

5.
bolt-bolt hitam dalam ricih dan tegang. Cari kekuatan
sambungan ini berasas pada bolt-bolt.

B ‘ 457x152 ,
J’ 1/ P X x74 kg/m UB
S 9. 9mm 4 No 16mm @ bol
| — S iy - No_16mm @ bolt
8 —t 7 hitam
ee dari 457x152x74 )
kg/m UB i’ J
-¢- =~F3 :
| Tk\\~z No 16mm @ bolt hitam
-¢- bt 1
2_No 64x51x6.2 JL iR
\‘* t
Gambarajah 5
( 20 markah )
6. Gambarajah 6 menunjukkan satu.rasuk terletak dari kayu

Gred Pilihan (Select Grade).

(a) Dengan bebanan 8 kN/m panjang rasuk, cari keratan

kayu (saiz) keruing yang sesuai.

Segala andaian mesti diterang dengan jelas.

@
RV
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Gambarajah 6

( 20 markah )
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TABLE vl
DRY STRESSES AND MODULI OF ELASTICITY
* (Stressas and moculi experssed in N/mm< ar Megapaxcal)

NOTE: Thee itrevses saply to timber having & moisture contmlAucndinq |9 per cent.

Bending and Verwion Compresion Persilel ?.":o:‘:k:'::nm Sheer Pu-l'lul Modulus of Elarticity
Parallel 10 the Grein to the Gruin F:h. Grein to the Grein for sl Gendes
SPEC IES T _|s v Tl |t .5, .
IRgsgl el ylaalialely]is e 4 [5333] 5] wer [stoimum
. b M [ [ - < 3 S
'}U“UJG Ju‘mégo Ju-oau a 3
Kwing 256 [20.5 16.1 12.8 23.2 1185 146 [116 ]1.52 |1.24 117 | 110 (2.89 ‘ 1.9] ll.45 ' 117 ' 16,300 l 13,300

Table1: Marimum depth -tohreadth ratiox (w0l &l anid laminated

members)
Oogree of laterst suppert Marimum
depth.to-breadth
, ratio
No laseral support ¢ 2
Ends held in position 3

Ends heid In posaion ang member held in fine, a3 by
purkng or tie rods A

Ends held in position and compression edg s hald in line, as
by direct connection of sheathing, deck of joists 5
Ends heid in position and compression 8093 haid in tine,

8 by direct conneciion of sheathing, deck or joists,

together with sdequate beidging or blocking spaced a1

intorvals not *xceeding 8 fimss thy depth 8
Ends held in position and both edges firmly held in Nne 7

4

T'alle 11 Modification Jactor K\, for duration of logding nu
Slexural members and members in ténvion

Duretion of loading Value of K,
SEEEEE ST S

Long term (o dead + permanent imposed) 1:00

Medium term (0 dead + snow, dead + tempocary loads) 1:28

Short lerm (eg dead + imposed 4+ wind, dead + imposed +
snow + wind) 1.5
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able 1. CLOSE-TOLBRANCE BOLTS: TENSION, SHEAR, AND BEARING VALUES FOR ISO METRIC CLOSE-TOLERANCE TURNED BOLTS,$
STRENGTH GRADE 4.6, COARSE PITCH SERIES. BS 4190:1967

Enclosed bearing value at 300 Nfmm?* (kN)t

inal Area at Tension Shear value"
of Areaof .., of value at at 95 N/mm Thickness of plate passed throughor of enclosed plate (mm)

l ) (S”h‘a":f) Z"’;"r‘f 1/3 o S Double o gim (g im g Gy 2 Gio) Gin) 44

m shear shear
, N e W 635 7.93 9.53 127 Tss

2 113 84.3 10.9 10.7 214 21.6 22.8 28,5 288 343 36 432 44,5 568 575

6 201 157 204 19.1 38.2 28.8 30.4 138 38.4 457 48 57.6 59.3 75.7 76.6

0 314 245 31.9 29.8 59.6 36 38 47.5 48 574 60 T2 742 94.8 96

2¢ 380 303 39.4 36.1 722 396 41.8 522 527 629 66 79.3 81.5 104 1057
24 453 353 45.9 43 86 43.1 45.6 57 57.5 68.5 72 86.5 89 1135 1152
27* ' 573 459 59.6 54.4 108.8 48.5 514 64 647 71.2 81 97.3 100 128 129.7
30 706 561 73 67 134 54 57 712 719 857 9 108 111.2 142 144
33¢ 856 694 90.3 81.3 162.6 59.4 628 783 179 942 99 119 122,5 156 ,158.5
36 1020 817 106.5 96.8 193.6 64.8 68.5 855 863 103 108 130 133.5 170.5 173

:

fo-preferred sizes
te bearing value is 80% of enclosed bearing value,

e are meotric hexagon bead bolts faced under head and turned on shunk,

l'l'nble 2. BLACK BOLTS: TENSION SHEAR, AND BEARING VALUES FOR ISO METRIC BLACK HEXAGON BOLTS, STRENGTH GRADE 4.6,

’ COARSE PITCH SERIES. BS 4190:1967.

j . Tension Shear value Enclosed bearing value at 200 N/mm* (kN) 1
pminal 400 of Areaal  yope ot at 80 N/mm* Thickness of plate passed through or of enclosed plate (mm)
7 shank ool of 10N giie  Doubl
’ mm? ¢ mm? ingie ouble 1in) (& in @in (tin) @in
S {L"r‘q’; theet s 4N ay) 35y w12 b Gg9 1e
i
113 84.3 10.9 9.03 18.1 144 152 19 19.2 229 24 28.8 30.5 379 384
201 157 20.4 16.1 32.2 19.2 203 254 25.6 30.5 32 384 40.7 505 51.2
314 245 31.9 25.1 50.2 240 254 317 32 38.1 40 48 $0.8 63.2 64
. 380 303 394 30.4 60.8 26.4 28 34.9 352 419 44 S2.8 559 69.5 1705
453 353 . LAY 36.3 72.6 28.8 30.5 38 38.4 45.7 48 57.6 61 75.8 176.8
. 513 459 59.6 45.8 91.6 32.4 343 428 432 51.5 54 649 68.6 853 B6.S
706 561 73 56.3 112.6 360 38.1 47.5 48 57.2 60 72 76.2 948 96
nY 856 694 90.3 68.5 137 39.6 41,9 523 528 629 66 79.2 839 1042 105.6
1020 817 106.5 81.5 163 43.1 457 57 57.6 68.5 72 86.5 91.5 113.8 115
epreforred sizes,

bearing value s 803 of enclosed bearing value.

Permissible stresses:

Plates in tension (table 19, BS 449) py = 155 N/mm?
|/ Black bolts in shear (table 20, BS 449) p= 80 N/mm*
| Black bolts in bearing (enclosed) (table 20, !
' BS 449) fr = 200 N/mm?

16+
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ru+em§+3m+3&w

3m+a:.§w

(2+9b + a:.s;w

[t +02) 9+ (a2 + 0)7] 2 (9 +02) (w) 2 (9 +0) (1)
(2 +£2)(%) (ourar) 3 (owr)
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i
g >
< Muble W Geametrioal properties of processed timber (reproduced from table 56 cr 112)
Besic alze Minlmum Ares Section modulus Second moment of area (I) Radius of gyrstion
' size About About About About . About About
' n-xn Y-y x-x v-y X-x v-y
mm mm 10" mm* 10 mm* 10" mm?® 10 mm* 10 mm!' mm mm
S 40 75 I7Tx 72 2:66 320 164 115 0-304 208 107
- 40 % 100 N> 9N 359 580 221 28 0-408 280 107
40 v 128 37 x 120 4-44 888 274 6-33 0507 346 10-7
40 x 150 37 » 148 5:36 130 331 940 0:-612 a9 107
40 x 175 37 x 169 825 176 85 148 0-713 488 107
40 « 200 37 x 184 718 232 443 22°S 0-819 56-0 107
40 « 228 37 v 219 810 296 500 32-4 0-924 83:2 10-7
“. 7 4 7 298 354 20:2 1:28 0-414 208 18
4 , 100 41 x 97 398 643 27-2 3:12 0-557 280 11-8
“ 128 41 » 120 4:92 98 4 336 5:90 0-689 346 11-8
44 « 1580 41 - 145 5-94 144 406 104 0-833 419 118
“ . 178 41 < 168 6-93 195 473 165 0-971 488 118
4“4 . 200 41 x 164 798 257 544 24-9 114 560 118
“ . 285 41 - 219 898 328 614 359 1:26 832 118
44 - 250 41 244 10-0 407 68 4 496 1:40 704 118
4 - 300 A1 x 204 121 591 824 86 8 . 169 849 18
80 « 78 47 - "N 3:38 406 265 1-46 0-623 208 136
80 x 100 a7 v 9 456 737 357 357 0-839 280 136
80 x 125 47 - 120 5-64 113 442 6-77 104 346 136
80 « 180 47 + 145 6 82 165 634 119 1:28 419 138
| 80 x 178 47 . 189 7-94 224 82:2 189 148 488 13-6
50 ~ 200 47 - 104 912 295 714 286 168 56 -0 13°6
50 » 228 47 x 219 103 376 80 7 a1 1:89 632 138
80 .« 280 47 v 244 118 488 899 58-9 211 704 136
80 x 300 47 . 204 138 877 108 995 254 B4 9 136
83 < 100 e . 9 5 82 94 1 582 4-56 175 280 16 3
83 » 128 60 v 120 7-20 144 720 864 216 346 17-3
83 .- 180 60 148 870 210 87 0 18-2 2:61 419 17-3
83 . 178 60 -~ 169 (] 286 101 24 1 3:04 488 173
83 « 200 60 « 184 LA ] 376 116 365 3:49 560 17-3
6) x 228 60 - 219 131 480 13 §:25 394 832 173
78 « 100 2 9 698 113 838 §:48 3:02 280 20-8
78 ¢ 128 72 » 120 964 173 104 10-4 373 346 20:8
% . 180 72 % 148 104 252 125 18-3 451 419 20-8
% . 178 72 x 169 12°2 343 146 29:0 5:26 4388 208
76 » 200 72 x 194 140 452 168 438 8:03 560 208
7% » 228 72 - 218 15 8 576 189 630 681 63-2 200
7% . 260 72 ¢ 244 17 6 714 211 87:2 7-59 70-4 208
75 x 300 72 x 294 21-2 1040 254 182 9:14 84-9 208
100 < 100 97 x 97 941 152 162 7:38 7:38 280 280
100 x 180 97 x 145 144 340 227 24-6 110 419 280
100 x 200 97 x 194 188 608 304 690 148 560 280
100 » 280 97 x 244 237 962 383 117 186 704 280
100 « 300 97 « 294 285 1400 461 208 224 849 28-0
150 = 150 148 « 148 210 808 508 368 368 4“9 49
180 x 200 148 » 194 281 910 680 88:2 493 580 "9
180 = 300 148 x 294 428 2090 1030 307 47 84-9 419
200 » 200 194 v 194 378 1220 1220 118 118 560 860
280 x 280 244 x 244 598 2420 2420 208 295 704 704
300 » 300 294 x 204 884 4240 4240 823 823 849 849

Table 1 Mavimum depth-to.hreaidth ratiox (solid and laminated

members) , Table tv Modification facior Ky for slendernsss ratio and

duration of loading on compression members of 40 grade and

\nm of latersl suppert Maximum 80 grad / lwood‘g ” g
L‘— depth.ta-breadth ¢ ””
o laters! support - 2 Slendernams e ol
nde held in position ] 3 Length/radlus Length/ Long-term  Medium. I‘Ml ~torm
M;M heid in position and member held in line, as by ) of oyration Brssdth losd torm londt

thne of da rods 4 ] _ Lessthan B 14 1-00 1:28 1:60
Ml‘ heid in position and compreesssion edg s heid in line, as 5 1-4 099 )24 148

direct connection of sheathing, deck of joists 5 10 29 0-98 10 14
nds held in position snd compression ¢0g) haid in line,

- by direst connsction of shesthing, deck or joists, 20 e b - \aa
togethes with adequete bridging or blocking spaced at 30 87 094 e 'ae
inwrvals not excesding @ timas tha depih 8 40 s 09 3 134
€nds hald in position and both edges firmiy held In fine 7 S0 144 087 108 127

o 6 173 0-83 1-00 116
J Table 111 Modification factor K, for duration of loading on 0 202 077 0-90 1o
\ flexural members and inembars in tenmon 80 210 070 079 0-88
Ouration of ionding % 26-0 o8 90 ¥
\ O e L L Vatueetk,, 00 288 063 058 0-60

. Long term (eg dead + permanent imposed) 1:00
| :ﬁodlm form (o0 4080 + 3now, desd + temporary loads) 1:28 120 346 0:40 0:42 0:44
\ hort term (og dead + impored + wind, desd + imposed + 140 404 0 0:92 0:33
f.m.g.wm‘) ) 1.8 16{\ 160 462 - .'0'2‘ 0:28 028
A b 180 520 020 0 0:20

8




