
^ ̂ 1 >M 
^ ̂ ^ ̂ : •SHMHS. € ^ =L 

[1] 4 t^-8: 431°4i3 3.^(lashing)6!] 444fe 4«1 °fl 44 3iiS4,4«1 
^Wr^lE^ "514444 lil 4 X1S4 4 4*11 (composite)* 444B 
4?lt3 ^-8-4*11 ̂ 1!4 2flAJ4^ =L ^:^!r ^i°lT=f. 
B11 ^ 71 # 

[2] U43-°S, 444 SBflomfe- 4444140l3. 
444feHI Ai-g-s}^^^ -§-71014. 

[3] -e-aMfe £Efl°]i=|<i| ^£«14^4-§-£.-£«!; 43 AS 3411! tlEIMM 
44°i f-44°i 444 4HI 4EIIOH*64 °I4AS^ 4471s] ^ 
47fl°ll »lafe 43. 444fe ̂ 47}4444. 

[4] £ 14 ft 7)1 <y u>^ AS ®°] 44=1 fe 4 Ell °1 M 3 JZ.44*1» 44\H 
f?!014. 

[5] °H1 44^fl at! 44 4°1 4«M 4E]|O4-|(10):& 44 444 
EfliS.^-(Twistlock)(ll)-i--a^€ 443 ?4flolM(10)S 4°H1 *11444 
3 4 44 5 T3! 44°11 fll 4 7ov^ -§• SL4471 «B4 2fl ^ 4(Lashing 
Bar)(13)4 4^-f (Tumbuckle)(15)-§- 0144&l "X"4 ^EflS 444°11 3.^44. 

[6] Sfl -a 4fe U 44 AS. S Efl °] M 44°11 A1 sfl 4 444 3 31 °1 L1 3 
J»l-ir<^^ol4-g-a| 42.* 4xl47l 3H4 44is., tL^IMMS] Si^|s|^(corner 
fitting)4 4»144 ^ 4-8-44. 

[7] 7is°ll 444?1 sfl^4fe -L ^4°fl 44 £ 2a 5J 2b°fl 444 44 4°1, 
4 °1 (eye type)4 lefi.H (knob type) 471-4 7} Si 4. 

[8] £2a£] 4°1^ ^44 43 44#44°fl °1 M°11 3^1445!fe 
43. s] (Hook) a. 43 ̂ 447}, 4* 44°11 44 2.43 <344s 4^34 
^Eflo]4. 

[9] £ 2b3 ta| en^4fe 43 ̂  §tj-JjLoll 431 °1 3°11 34 4 4 Xfe 
43.5] a.<#s] <=a^47K 4-S 44°fl 4°1 2:401 44S4 4S-°14 4?113 
"?! 4 4(stopper)AS 4^ 3 3M 4. 

[10] 44, aflTT 444°11 4^(rolling), 3 ̂(pitching). 5] ifj(heaving) -§- °i 37}4 
444 SMI =1 ^, °1 el 4 44°fl 443 x, y, z 443 7>4£» 4711 44. 
334 7Hr£fe 14 431°li-=Ml 444711 34 JI4®] (lashing force)AS4 
4444. 

[11] 2M44 443 44 4 4^341-^43^ 3.E]JL4^°]1 44«1 
4 Sl£4 -iTflsi 7l$^l °14is 4^4711 a^4£4 44 4 4^1 451 

4^ °fl 3 ^ ̂  «1 4a| s] JL si A"!, °1» 44471 3 4<^ 



4^71 4-8-45.4 sfji °14. 
[12] °1 a] 4 if 3-8: "§^471 ̂ s]-o] <aii!rajiS-SCR4, SCM4. SNCM8-§-2] 2.^1-5] 

^-g-# ;|£f 4-g-4:a Si O.M- 5m°fl 1°]7]-4 *l]f-2] ^ 
;!Hf-t3-:T-7ll7l-20~25kgoll 443- Sli^,2.5~3mlo]S] ^lf-5. 10~15kg°ll ,&«11 
°] * -££43 ̂ ^1, sfl 3] s}ir 4^ 43 <=fl A1 4^ 42] 3) #•«• 
44432] °.s °isM 4^ %•!• 34feS"&4t! 7]s] -i"^ ^^1# 
-frt43 slfe^3°14. 

4 #4 2MI 
[13] 444£-t^2] s-aj O. ^^«l§-^l-5fl^5].3.^].o]:#sJ 30.5., 34^ 

^7=4 Jicf 01^>7j-cfe H]^ o_ a 

€4tefi]-<y^ sfl^'4* BR1H}O] 4-Ett "Til* 
4£3 1 ̂ S1S.S. ̂  -&f-*]] ig. 4 5fl4' 4 5J =L SItf-. 
^4 ^ 

[14] °141-&^3^^sl-7l ̂  4 £• 21 efl-8«>te,^-¥-S] 
-9-6- *8 ^4fe -g-^3. £ ^f.% 3.0] c] S]^ f-eflo!] 
4<J!I34ft! 447fl7]-443 Slfe 4^°] ̂ -9-^4,47] 41312] «. 
°J^°1] *i^=M,g^f4l5-€ 2511 4] #2] ^^-^-7} Sf°l^E|o] Slfe 
EHfi^EflS] £14, ̂ 4?1 «HN^ ^A)H. H].^] ^3w|,g-4=4)S.€ 
^7fl2] 4] 1-2] H 34=^71-Slfe^3^Efl2] 

[15] 4 4^2] S.34.^4 4tMS4 S)4J4 7]]2«01-'S-g-,4f-7fls€ 
SH4 (1)471 ftiUsH 444H 

4°]^ *tu]°\] SI34:&47]14,(2)44'i!H4<?l,3 41H 2]sfl,^] S^4 
1-21 21^44 <£4^4* 4<?lt34:& 44^(3)4?! <3 4 

"34^4* ̂ 4*1 a^M 5fl^S«l-» Tct^l* i%v44. 
^4 5:4 

[16] 4 4^1 4SW£€ ̂ 415 3*1] 24^ 4,34®! iH=4 Ji4 
oj^g-^-3^7}-4Hfl~6Hflofl 444Ai:E a]^ iH^j-ol] y]«H 25%~30% 

43^4, 1B414, 44*lH*4 f-2] £4^4* o]-g-$ 44^4# 
^-^-arl-sll ^143, spl^l 4^1^ g"4 

4fis 4^4H5-<4 7]-B]^igA].£ ^ o- Ol^}^ ̂  ̂  Sl£^-
43Ht] 2fl^u}2] ^12:7]- 7}^s}7)] 44. 

[17] 44^1, & IJ-^6]) 2]sj] ^12;^ e(|^4fe 7]^2] ̂ ^11 efl^'47} ̂  ̂s] 
30%~50% tSiS S]7] 3 O.S -g-BV, ^^1 4^2] i-i:^ 
^-C]]5|-^]-JI °]S- ^>^iA]-JL y^-^L ^ 7}-S\ ^-^11- -51] 
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Ml-'H} -sH-i- °l-8-s(l 4-g-« ̂  siTl) *Rf i4* ?Hr4. 

[18] Sl^r^efls] SBflom# S.^, 
[19] £ 2a-2bfe 7] $o)l *>-§-^<3 3. £ 2]] 41 4s] *g #•§• uj-Efvl of] A1 £, 
[20] £ 3£r £• °f| 4* BR1 4 ̂ HoV,4Hr -i^ «>7l ^ SV ^ E, 
[21] E4&E3^IM1!»M 4-§-=l^r Jff-^SS., 
[22] £ 5a-5cfe £ 3 4?]^ ^-g- f-sfl 

4?lt3SHr 4^-§- £<a, 
[23] £653 £ 7£ £• 1H °fl Hfl 4* 44^ 
[24] 200: ^4^11-210: 3°] 
[25] 220: 35]^g AJ1230: 4!1 
[26] 240 : <3^-fj- 250 : ?LHfl»]^3 
[27] 260 :1-S 300 : 4fMI 5. Jg Hfl 41 4 
[28] 310 ^'S-r- 320,330 

[29] °14, Sias-g- a. ̂ -tg o] HfaJ-^SV -gA] ^«| 
7lts[7|S 13:4. 

[30] £3-&^-t^°fl 4-&4fMI 5fl4'«t-^^1Jov^l"a^SF7l ^^-^S-Olul, 
£ 4fe £ 3 "A *\ 4-8-s] fe Jff- ̂ £0] 3, £ 5a-5cfe £ 3 

^4-f-Sl] 
Ji°lTfeE,ai']s,E65 ̂ 7-B- °fl t>1"&-^fM|-£.JeL ^Wl-
443]fe:E,S014. 

[31] ^4 c 3^. £• l^l 4# 4^*11 efl^S«> 
$lJl:€-!rf-fi'^r£40ll SfsM 114^ 4?113 

110). 
[32] l!r^Hi^,^Hl€Jrf--&-0f-il! 3O](core)(210), 35]^ 

-91-(thimble)(220), =L?\3 °] 4J1f(230)S °1^-<H*1 Til £4. 
[33] €1-1 3<H(210)fe7b£-E]] -$ ^-B-4- TMEISMI =14 "S^Mi-n-

4?!13(winding)^] ^ES] JjMI* Sfe ̂ Afl 
4°]HS. °]^-<H14. 

[34] €1-1 2<H(210)£] U^Hfe 3.5]% 4] 1(220)°1 2^E]3, 4tfl#°1]fe 
n 1(230)°1 st-4Sfe^7]]7>A^p>^ii^^-E|]5.^^sl7ll Qt{, 

[35] *\7]*\, -91-(220,230)1-^ °l-?-<H*M, ^4 Afla^ >iHM 
-n- 4?1131" -?] % * ®! W «>7ll 5] 3, o]:f 6fl^E[] O] u-) °] 

^a(Hook)4<ail"T= Xl3 4"H- 35]°]] ^ ̂  jit en-8451 
-S4. 

[36] °]4 1°1 2^=] ^ff-gr Bfl^14 ̂ 1-1(200)3.A] 4<yi3 ^HH 
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jp, 444^441 44 4444(240)i 4414^1 
44(431 120). 

[37] UHVajiS., 44^ Sf<g^(Filiment winding)1^4 FRP(44441-4^)21 
44 44^H* SH—l! (mandrel) £4°fl 4^-fr 4444 44 4°1 41 
^3H?I 4-g-»«14fe 411 °14^112] 4^-§-4 
DH, 4°l^;i- 314^ Si 4444. 

[38] 4 41°fMfe 4714 444m 44*3 S.5ai-fl4 5c°ll 
£.<H4 44 (210)4 44°:i] ^! 4(220,230)°1 2^4 sfl^4 
4H-(200)°I1 ̂ 4 Sl^J-5.4 ̂ -7\}7} 7}l*|4 4f-£zflo] 4444* Ufllsl-711 
44. 

[39] 4444 iL4, Jg4^-°114 4 nfl,5.5boI| iL°14 44 1°1, 
3E]1 414(220)2] 442] 1 444 44^4(240)* 4°144(0:E)A3. 

4°14§2] 444E* 7>4 £4^-5-3- 444 4 SZ41 44. 
[40] 3.4 44, 44! 301(210)2] z]o]u0V?g:o(|A] -*]-fr4 SSTI] tL^s]^ 

444 £ 447<hE2] 444 2] £447] fl4°] 4444(240)*+15.E °14S 
«H <fi(@)«Tr4-

[41] 34 44, 4*14^4 4*J44 4^°1]A1 4"*344 a]#5!! (Torsion) 4*f4 
4^7]] 47l 34°] ±40E~+50£ 44i3. 4444(240)* ufl 4(@)4i5. 
i-i-ajiS- «]!-%! 44°fl 444] 7HV4-E4 44. 

[42] ^2] ® -> ® -> ®2] Hfl4 ris 4444(240)1- 5fl4'4 ll-(20) i4°1] 
434 4444 U^4 444<3 44 4°1 n 44. 

[43] E.5cfe^44cH]^ 1-42] 34^4 ̂ 44^-8-fi&i$4. 
[44] a. sj-ig o]] A] aj443.4 444^ 4(240)2] 441:4 4^^4,4, 

44nl^4,l-^0l],iiffl^4014. °l«-442] H4a|?l °1445.te-442] 
£ HI 444 44 44 34^42] 444^ a.4 S4. 
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[45] [5L1] 

44 *W <y44S.(Mpa) <y44^(Gpa) V]JL 

Ji4^4 7.8 550-950 200 

-B-el^-B- 2.6 3,100-3,800 75-78 
wUr " '• " ̂ w?. • ; M;\Wii M 

•••'•': ' ••• 
4^414 1.8 4,200-6,100 230-300 

44P(H^4 44P(H^4 1.4 3,600 41-186 

MISS* '-:~w • * .' Jl--: ,<-j|B 
.- . ••/JgflB 

'-SflHiB ||fc §|j 
pS£ - •'-< 
§L ^ '»*iln^GS ^ \'S&'p 

431^4 1.0 2,200-3,500 89-116 
fiBilf ' : ^ 
Sf| < 
HKp|!;,;.;' m 

: 

L 111 

[46] -#7] 4 ^ 4(240)1- 2fl 41 4 ̂  t-(200) M^l 4^1 # 
7}*\-#*\ #4 1:S] AM W _$_£o(l 444a] % 5^ 5] ft- (431 
130), ^ ̂  Hi 7> A}4 ^ A-| a^^l 44^£ 4^ 1- ^17i 4^r 
4^/44 T^IX) 44(431 140). 

[47] USi 4-g-, 4^/444 ̂ 1 f-ol] tfl §1] <y 4 ̂  ti] ^sJ 4^ A] *J ̂  *-(T£T\i 
150), JS-4 3:?ii 444 3144 S4/#4431 44(431 160). 

[48] ^>7l ^ 1;4 7-j ^ X]] 2: 4A3 4 £ ̂  6(1 nj-f s_ 5g sfl A1 yj.^ c g 
£ 7^1 HA] ft H]-4 44 §J 44 ̂  s]4_ 

[49] £ 6 ^ £. 7*H HA] 4 y>4 40] f ^ 6(| 4 = 4^*1]s 4 31 ̂  4(300)^ 
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4°l!(eyetype)°-S, 41312) fH^-T"(310)4 1^2) 4€!3l2l 
314(320), =L 4fllSf2] 314(330)3. ̂ 44. 

[50] 3 714 4-0! ̂ 2] 314(320)feSH EA)^s^£o) ,-0:4=7)1 3.2)^ 
4J1"(220)4^-:8LO11 "a^TT 4^-^(240)7)-<a*]]S-!Efll-5fe4. 

[51] ^4)4(310)^ ir°<H €1! 5L°[(2]0)7} £1*143 =L 
2)^4 -feflo)] 3^-fr4f-7|l(240)7l-1]^S-^!^l !Efll-?Hr4. 

[52] :fH!Efl2] 314(330)fe-g-#7<l|3-4 ^71)2] ^«§ 4Jl-(230)0] 4^ 
-y-Hfloll -H nAM&l] ^1 Ell °1 M ^3(250)7} <315)TJ] 4] 1(230) 4°11 Slfe 
;fLlAS.l-B(260)7]-^:f-S}cc| o]s.^- °H ̂ 1! 4J1(230)2] 
Jtoflfe <*[#*]-fr 4f-x))(240)7l- U^lS. 14 ! 311- ?fe4. 

[53] 444 4 4!°!) 2]Sfl TllSSlfe 44^3-4 Hfl^4(300)fe 7}S[-ftt|A]E. 
4r4 <3 44^ 44 JM) 44. 

[54] £ 4!0Mfe°M! ̂ 421 ̂ l^l-^^HlS-SV0] 4!4S*14, 
7^0)^0.5- 1^432) Cjo) ig^^o] 3iO](2l0)-l-A)-g-5>^ 

sfl 4> 4 <% ! -t(200)l- 2:^ 43 -JM 4 ̂  is. 3^ 4 311-fr 4T)1 =1 4 
447)13. £ 5fl^42] 7)12E 7>^47)1 =]4 4!4*1 
8M 4-£ 4*9 4°117)1 fe 41 4 % °14. 

[55] 44,4 4!4 7l7fl^l ^A)o))ol] st-^S|ir^0l 4^3-, 4 4!2] 71^44 

^ ̂ ^»9J°14^ &3.444 ?11 T'S S >31-§- ft S144 °1 7l# 
4°H A1 f-^J-2] ^l Al -i- 7}$, 7}O)) Til 4^ 44. 

[56] ?!! °fl lEfe^ <11:4 4 4!2] ̂ -s]^$)ofl 4^4 
«fl°)4 3H4. 



1] 4f4|s 4 *il24fe &°H, 
(1)41^ i£ H«h #44°)!fe:ae|«g -91--6•, 4«r 

4M ZM4-S1! 
14^ 4<?1,3 4«H1 S^4fe 431; 
(2)€5)-'aH2l-<yt3 41H ^sll,4v7l S^€ 2lH4^ is] 

<35^-9^-1 443 4fe 431; ̂  
(3) 4?!'3€ a^f-a-TT* ^Sj43*H aR'4* ̂ 4fe 431* 
if-sM, 
%7] 431 (2)fe 
(2a) 4?1 jie|^ 43-i-s] f-4-?!* f-44 "S^-R-B- 4 °1 
^•§4^431; 
(2b)4?l €-f-«g 2^2) lol^o,]^ 4I-7I <a^-n-l"±15E °14S 
^IH^H SUlsl-fe 431; tf 
(2c)±40£°lH ±50E4°1^ 431* 
444°) 4^4g:JH!iS4fe443|S3 2H'4*ll244 

PJ44 2] *11 l«oHl &°14 4?1 c]-^l (ib)fc 
n^flSl 4J1"# 4^rSfe4NS47l £-§-«§ 2°1^ 4«f 
#44°11 -5-S 4fe 443)S £ 5R4 41244 

p844 3] A] l«cHl SM4 4?1 431 (2)fe 
£711 (2a) (2c) S] an-a <3^-9-fr* i|'34'8HM1 
43-8: 44^1 444°) 44 -S-alfe 4fc 
443)S sj 5]]Aj4 Xfl2:«01-^. 

P8444] 31 l«oH| SM4471 Efl^al-^^l-sl ^4°ll 44 40^ 5)1414, 
ill 2K'4s] 4^3 43,7} 7Hf44«H!iS4fe443lS4 
SR'4 31244 

P8445] 31 i«oH| -a-7l sS^-fHfe *51^4,4^4,44*1^4, 
t-eH 131-84 ̂ 44?] zM4 
31244 

P844 6] 31 if- MH 31 54 f> 1HHI 4# 41M1 si«D 3l2=lfe 4431s 
€ 2fl^4°fl &°H, 
%7] Sfl^Rr 
$431 W^s] 5i»l«-^Sis<S4 §4°!1 $43] 4«1 4^44 
4*311 -S4°l 2^£ l-t^H <g4=-g-^-4^51a].&<a44)-8rsi 
44 44 4^1 ̂ 4J4**14i4;®44H4'?l,94<:"l 4^4 
Wis 4fe 4431S ?! all^4. 


