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A Study on the Development of the Effective Exercise Pattern
For Strength(Endurance) Improvement in a Ship

Hae - Dong Ha

Abstract

The crew on board need strong physical and spiritual strength and more necessity of exercise
than those on land, but they usually find it difficult to carry out various types of exercise owing
to lack of sporting equipment and facilities. Inboard exercise can be done besides the terrible
ship rolling which has a great effect on physical strength exercise.

The purpose of this paper is to suggest to the crew on board method and pattern of exercise
for the improvement of their strength and endurance, and to enable the crew to make use of
the suggested exercise, and finally to make it possible for them to improve their physical and to
lead a healthy lives.

For the improvement of the crew’s strength and endurance, istonic and ismetric training were
carried out. This paper suggests an exercisé pattern with the application of the overload princi-
ple in order to strengthen physical power and endurance through the istonic training. On the
other hand, this paper also suggests an exercise pattern with and without sporting equipment
so as to resist with maximum strength or to train to the best of physical ability with light over-
load through the isometric training. Finally, this paper tries to provide six training programs
that allow complex training affer individual training.

According to the given programs, the crew must carry out training more than three or four

times a week and check the degree of the improvement of endurance during the period of train-
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ing. The programs are also designed to let the crew know about stress of exercise through the
check of the individual’s changes in heartbeat rate while trainging and to intensify the func-
tions of the cardiorespiratory by increasing the hearbeat rate 60 or 70 times during the training

more that of the state of rest.
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°l€ #lstel WY 53t Y= MAST Elhol Bl A MBS At B HHEANLS P77
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SEAINOI A B (AT LS HE 2] MR AR MY Wk
I. &N Y BREAN #ent &t

1.8% A

Af82] oF 40~50%7F AL =] Qo BHAS il fh#t (filament) 2 T4 =) Qa1 Yool
o3l L gk 24 froll e 7He A& 10~60u(micro), 2 AL 150u =0t} HAE Edoldsl
o 7HH HIEAZE A7)E AL FA 9 Aot Edo]daty] Aol b 2R & 2RI 419A
AA T Eo| Yt Aol dizle THFE FL ZAFE Hol Qv gk AFARE 245 s sy
7 FA Hol BIEAZ A7 AoR N Jov, A2 A7 95td 24/ F= #\ste Aol
D= Th(AdE 7] 1989).

B9l T71s 2% AAL) F719h KigIA ALEE A7 B2l Sof oate] AWUT F HEKN
o3 Hhe F7he AAS Frteta AZsohA, Kol A e A7 G829 § o Fubdl &l A=
19} Z7be MR Zotetka st

Efold & s HIEAZL AR 1 FE E3 dieAe AF dB2) Frlste LB RFESL
S0} HHe ¥AFT 1F T Hlol N3 kst 71N 2Ho] Fol). ol Ly RS Btz
AR RS S H AN HEAE BT BT FE A= 7t Aoz Az

2. BRAN

FANE L% BRFANS AdA Z2 4383 A7 S gt HREASolEdE AL /e EES
A1 B KHES RHEE F dE 259 ggholEln ¥ 4 ddd 5], (8o, Foldrlv
L HEFAN HEE A% 259 doli, AHATHL 1km,2km F& viEER 2 FE AH ¢
A Hrge A FHoletn Ho & 5 Utk

FolA| & EERE et BNES(HA A7) F9de BicR BEE (53 AT Y
ZASole RIEmE(E, 5L A2 Yehl=d(2E S 1982), HFEANL AfEE £59 8%
of 2A A% Tk ddl, &5 BEZH 7P $E s g ¢ & REREY ESRRS 932 5 9
<ol e, 1BV FASE FAE ¢ & B 5U &5 A7 952 5 vl gloke Al

BREFATIC) A FAFEH AolE nHsA] ¥x, AT Af detd dep 285 A &
Ae=vshs 2R 78 E #2273 (absolute musular endurance)elgha 3tz 7<) FAkHHY
Aol & 3t 1 AR HuiZ e 2 % o Afol Wt duhy LBt AP 5 d=EteE 24
T8-8 tHEH 2273 (relative musular endurance)©|2+ @A XY 1980).

BHhE AT BeS F9-shs ABY FHEE BAM FEI, o FEE 259 Kk Hhd
A7) K §8h A FoR At HE AL HhF AN HASY BRK AT &3
ol Z&o] AR Uit AYRTIE BEM G0 E5H A of Lo A .

. 8H, HIFAH Edo|lEe BTt WS
HH< 5837 dalsE 284 BAEFM(over road)E Fojof st I A Who] iEH AFESE)
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(weight training)elth. d7]ol= %5k #4243 (isotonic muscle contraction)ol 2] SHYE g0y
(istonic training) @ % RM: <43 (isometric muscle contraction)ol] 2% ##9E 7o) (isometric
training). 18] FEHME 2= (isokinetic muscle contractin)ol 23 % H# E o] (isokinet-
ic training) 9] AI7}A] @202 Yrolx glRE A¥x ZFA thstA @A dou. R
RS neste By Edlod 7} Y Edlol ol sty sl =3k}

1. B8 B, BHIFAN Eoly
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M diste] 22 Pe e AolnR B h BRI H99) 2 BN BR 5 2EMOE o
53 e},

(1) E#hhs 2 %R

FHE FINTN7] AAME HEA BARTE Hojof st R} FojAy 2L Y RO B
. A7u. 30KGS EEME S0l 28 § Ue Aol HHS A7) M E 0KG o)e =
o &30k 30KGT AL AL Hha HHEAHS MY & AR G4 D = it gafa Sof
&2 HES S9H o2 BASE: Aol ol BE == AT 7 B RS E0bE Ao},

AME Ft Hikde ZFHH7IY 2ol Al MES o]gst: AelA, nbd(barbell)olut ©H
(dumbell) % 22 ERZWE o183, J2H0)(expand) 9t 2] vl(bar)e] §8L o]l&s=% = u|w
A de® A EEY AU ol&stn ol 2U FE So] L3 S M (universal)olut =2
(nautilus) o} 22 BWAY 3212 BEsl=R So] U

B Bl e S A Gl e ARe A5t Ydubdow ALesE @AM wHoz HE
B dAolgltt. o)A e WA x7le] HAL el FE3) 158 & & e BELS AT LS. I}
O &8¢ £F AAZ EHEKE A3} S7HA 2038 So] 28 § lod o] EERY 3-5KGe)
TAE B Edo| Y AAMA 3-4F FUL o|sho] MY LAZ $EY 1% AL ZE B
AZ Efoldste) A UM 8- 108 NL B4 YE FAEZ o]l LF8= Aol

THEol EME B A T oln, ol AL U B¢ A7 B AFIE T Edo|Ye ALl o
Aol A5HE dgoll AHE F71 A71E Bl dlddl, 30KGS A28 58] 7hd A KERACHA o
9= 32.5KG2.2 53] 83t whgol},

oletZe WHo s Edod ALY HAL & BAW HEENN UL SAHY 20| Mo
3l EHE O 9 2t

BB A= 79 38 = 28a @ F3o| i KiE ESHERE 2- SNE(3]) 7 Yasie AEg) A
Ee) hRLE 3-5822 gt &, &5 KL 8h5ol 308 A% sl=u) HAY AT £5 o] o
2 & 4 o

&2 BRFAN BEdoldor, 2278 $42 st Aol FHol Wastt old Bt HEE) AR
€ BRHNS 50%. 33%. 25%.9) AR BES Uvo Edo|de 9% A s1F Edold MRS} 2
© AL 25% ol a thEo] 33% % MY EAHUL ALAL 50%01U0E B (HER 1989)7F 9lom =
Bk #5719 30% °l3te] ARE 2ATY F4o] Eo|de e, F L Zlo @A A 7|
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MRSl A B (BREAT) MRS % ek EER% BREY WY MRS

ol & 4 AoH(FAZY 1980) 2 AT wEkA BiFAS e sk Bk #5779 25% A =(5KGS] 3t
2 BFH7E 3 403 vtEds AE) o F2 EER Rt o|27] 7tA] ol dlof 39, &k Bl
o} 15%°13t= Edold AFi7t 2 & U0 st E $59] MRS /i g R o2 xE do

HINEZE FE8H, 23t o] FFHA Rk RE EES) o 80%9) Fx2 2-3HE(H)E FE=
AAE | EES F7 5-63] st o] Aol

o]4e] Edlold WA & F A& A2, Hif ALE A% Edold2 E& BEFADAAN 5 3
g AA =zo]l A W, fHEAT Edold 2 W SEEAA v 38 ol kel 2
ot oletge AR ¥ ARAME @ FrdAME jif BRFEAA 5& HEo] 3HE # EHEAA
22 R dehded 248 Fa AvH (A ZT9] 1988)

(2) EDFF IR ®IR
HEAA A 52 8RS BFT B T BBE KR W EEWS I E7I7E 4A 4o &
A 25%5(14.9%) R EF(12.7%)& B8he 97t B EHaE 1989). Webd S32 5 fafeiidl
BHANA gAolA &t B7|AY & F JASE HE Bpel 4oy, FEE EHEELS ol TFE
Fol Aol 2 F e BB dPslor 3 AR Fhkite Hiol A Fololdth FF LFFTAM E
B ERS FuF Al 22AA T TR Aolotyd, TF &% e TUAFH FHTAE 234 178}
A0l FEHH2A53] 1985)

RS S0 299 £ 59 uwz FHS WAEN $& W Holokte 33 B0l eeuM ¥2
FAAE AT GRE 2T LS ML) 23 i—'&‘} Aol Waste, BHE7H U AHIA
3

28 EXEAY &7 H‘d@i REHE ol &M E tETt = Eof UAE HEdE B W
A 3 FHE] W 880 Fa3H
(3) RER EF R
) BEEWS o183 Hh. BHIFAL &)

sl WM E 7177 A 9E s AT EE, vpd & ol A V)T F TIFEA e £

= itk olEe] FF 57T && EA st ¥ L o5 2

A, B Fujdeld e27| b AAH| IR FTHA MR EE LT A wE RYE RiE ¢ ¢
Atk A4, Bel| 2 FEsn =2 E o] &3 FFEL FHNA 3 BUIAY & 7 A @
ohE fnd BRI 24 e E H4A 5 E 5 3

4, vige] 29 28 g, vbd RoE diRdd o] £2s, FFEE SFAY ]
AstAY Z+E FA2 ZHgFHUE TE F(bar)dl 719 ERWE i AHE3H= Zo] ¢A-sitt

A, it 2293 HAo) A e FFEES /AL e B Edold Hoe, A fRES °]
§3h By Edold oy & Edold o] st

(L8 EE)

1-(1) ] vpdE7]. - ix 9ol vi2 F¢ vpdE FEo2 Fa Fo| 43 HA
A &eln Wele $38 iEdg (adl-1).

* $&(7h —wpdiAle BFHUE Bl 719 AU 9Ee 7M1 @

* SEH) - WA 9 ol () e FEo] BT + AWoz Poz Wygyp (A
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2L R (g 1-2).

1-(2). go} vpAdo] &a}7] - AAE RAIS7] A8t &)z} = wWix)of gho}a] up
(ZFEAY) S 7hEelA W] A= P £87]8 BT 2P1-3).

* S-8(0h) - ofxjofl grolX] £& Wo 2o upd g Fu BEAE LREA dEHRY
A AA7IH] B &R Wele T2e3

1-(3). 3771 - AAY 2R} gholr] #E &3o] Bo] FYol 371 2& 28 vjof
ol mely TS o wWo| ko g Aot F= F3HE :
(FANE ReAFoY B vz E1E Yol EEMs tiE & Ju FAE 24 &
F Ak 2g1-4).

1-(4). gol 37171 -¥le] =2 djg Rl &g EEHS & 5 UA s, T ol ¢k
ol Yo g EFolE FL FEXE T3 Zol BRI Hie F2E vhE o (23
1-5).

* S8(E) - Yotr T2 &3olE F FES vE] HolA HE7A BoluiH
7} &EE E3L 3 olu T2 YAl A2y F pREH] FZLS o Esld
24 4 et

1-(5). ¥4 37]17] - &Y A (Rat machine) == EE¥ol T28 LT o& &2
7 A BYER 71T GollA HE Y, EFolE FEoR Fa S WL aHA0M &
Fol & 7H5. vl 744 Zol BT W AL aY1-6) .

* S8(1h) - ol Al Eolg Fa BE Wolr BR7R o] Jr|AY EE
g AR WolA o77A] FHol uH 7l &Ele BRE A (2¥1-7).

* S-8(uh) - MA Enlehg GFE0Z 5t Yl EFo)E An BEXE ofolA
7. A7 A TR 3o el 3 g

[THeEw)

1-(6). A 2227 -9 =e ZHRFoIY] EEMS &l EAY o7 Hz
25-35Cm %°]9 A cdd)olA 2z Sl itz i wig e x
ety wrEgek 1P1-8) .

1-(7). &3 DojM7] -vpidl & of7e] AU ZllFHUYE gtol S 2HER
3-4cme Z}EE wa g2 g o7 yolg e MA gttt M E 3L ) (1
H1-9).

* S-&(AD - #inie] Bt 1SW FA$ vpde] B(bar)g thElAlold] ¥ &2 ¢
HE gte] B8 Fn AN, ettt ol B2 I (ag1-10) .

2) EEWE 7HIAA &E B, HiEA &8

W, B 1))

1-(8). &7 - £302 d= WEY £ At Ad 5H7A suzA
CATHE 23 F dod Felv RAFHYE dAY, FAJYE 27 E Q3 sz
A Y 2 278 E 23 Ao (agi-11).

* &8 (oh) - Ag Ao o2 Ngg Ay ded wED 5L TAHA BF
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W78 wES 5 JE FARA AU HFE A Bad

* $&CH -EusHrIE g ARE =AY 2ES %Hlff} FEelA FEE
afgtol At W& EolM A4 FH(2™1-12) .

~(9). 92 ZEEH7 - A () 20E A5 223 716 AF 2R 3o,

34 Hg Ao 8 ¥ TS 0% AR TGV HUE @A S, old &
S92 veleAe] ok FEAZE B T HAA 5 2-¥1-13).

* SE&GH - Aol £& AT(HYF A F HAZAtold FoE WED tEe 2

ozt Zg 9% o]FE FHY He AL I

1-(10). Bde]-#iRdAA 32 428 vhbar) Xy UL &
GE O3S A3 FE A8t A 2E 71 He 538 (adl-14).

Fl')

??

1-(11). A 2uWe 7] - 25-35cm o9 A (JAHE TE2 tuu XA 2
< w2 gy, 1 gE sk A do(ad1-15) .

1-(12). 2ARAA 7] - isfighiE7T AWF o= &F0] 7M5 =S A 2R
& BEA DANA FLAAA HAREE oFstA E A 248 F As 3
A 845 E= APES A8AE R
1-(13). LS a dojA7] -9 ojz} Fof #pHs 7PEA F1 3% de g g
Z W A2 O FES AAF ‘3%1 YoM w, wtg) el wdlgch ( 2-1-16) .

- (14). d=8 v uvHir] - Q=g 93 e 9 F5o| 7157 LA vl
= 1101 3711 2% daEe Cﬂ’ﬁ o= #o] Boj BridA ol & uiie T3S A%
Moz I aH1-17).

(RESB ERN)

1-(15). 5L o7)7] - #ptey ol 5ol 2o & A £& FF3to AE 3
228 9052 A$n &g SF 24 A1 SEYeI7E FAY, [ELLI] &
AN & 5= glen, o2 95t 130cm x30cm X9 Y#R 4F £ HAL 5& &
#3to] whFo| SOl 7HA| St AFRETH( 1H1-18) .

* 87D - $EYoTVde] #E Ay FIM FEE Ha thE o] HAAEA
U, BZ2g 2 A& FAR ZolA BEHT E F YTt

* S8 () - REYOI7|U7} QolE vE F& MM F5& AT & HE
Holl ZAFAR FHBE vlgdA 0% AR o &3ty 7] & A, v & &
Aol A X2 o 923l HEs A, F el g 00EE oA & F3E dh
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(a81-14>
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(a@1-16>

é\

Cag1-17>
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2. BH BH BEAH Edold

o] Egjo|d2 29 Zolg WA &AM HhE ‘“ﬂa}% 2 Z3r. Ui/l BEd E2AME FIA
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Al Ho] # Edoldoletn gt

By 57 Evlolde YT oRA Fhe) HRIE £5 S Yoo o golgr Fo &
& HA2HEES dsHol fgitol Hu. iyl Aol2Hoez 358 A HAFANE AR 6- 1027
Agsopgict. o714 o AHAD ZFFS /A A2 a7} A7) sk Ao Bl YA 255
Aoz fhilee] Felax FHde dsol Lad RH =dAn o BHasitt 22y gl old
PN o WEREY AFSo] L RIE oW F7e) {Aag M) 473 2 Ao Aol A7) WE
ol2tx Wzisiy, w2 A3 A I 100% & FEEZol A2 60% BT KR7t Aok
ed 248 FAHAE SR 1989)

o

fllo

0]

(1) =8y ok 2 KR

Edold el lojM 28 239 (Power) 5 ZF3tsta A& Rl utal Mg A = Eavisol A
g2 o9 BEA 3. d FES A 458 24 Edo|ydd dert Ut

olRAE 1 &3l fEHE BH A% 22 ot Z A37 vehdx| 9] gjFololA mde) sl x| ol
tet A 2EL Paof dohe AT Ao dAH, BEA BEL W=D FIHA AP o|F2 L5 8
Actn kA, FEA7E 90212050 B oMt 1 &5 %RVt dutsiths Aol whEka Agk o] F
= AE A% BEA F3)7] Edeldel ol F3 BEA Bo] 40 el 18], 90% Uje]el A
18], 130% elollA] 132 Uro] P& 23T & A5 Mo A9 A% Ao Ty A (Press)olA 7}
T U HL vpil g vie]e) golol M WX = BRolE R, # 28 Edlo]galE 1 Al Ao A
W= FHo| P strh(ubdule] 1978).

Edold sl B BRA oM. 19 1319) B9 78] Edolge] H¢ Al KR 2bolr} W
flom 14 139] Eoldozs 28 wete] ARyl Qlon, EFoly Ho] Yol d +& Ay Hidst
o 3ol 13 &0l ARt 27 13]9) 25L& FJ} vk F 13 Edo|dA 3 E2o) )3t EE B
e 3-4HE(F 50 3-43] AFF)7t AFet, 1MET} BUn A 24 ER Sojrks He 2
A2 ot AT A2 uiF A Who] ollnz HE Alolo] M F2g dH=2o] Yasin 13

2ol FAAHE F1 AN,

(2) E@he) R4/ R 8 BH

A Edlold o] REGS BW. (7)) whdoly Pz 22 57| TE R 2R @ o uRell ) 2t
Gt & 5 Qlk (W) ¥4e 2 Fa7t Aok (cholluA) 2u7F HojA #F, R, EE HIR £50|
o zeg e RE, (Vb EdoldFel B 283 ¥ X YEAY ARE L 5 9 "ol (W)
FAo] @229 o7} itk () ¢ @A 7Y o L v A £k Holo}

RS E8 BHOZ, 50 358 6-1027 933 27 237 4HoA, % A= Ef
oAl A7) AHE WA REE F9] 8= Zlo] R, FH8A 21 W Aol 7 Bl
A T dol AT F, TFS FAT AHAA 285 25 LHY A TEFAZ Q3 T
Az 4 em 2 f 3 ko] thd 371 8] Rl (A5t 1988), Lol 58S #As] st
A 2D MY 5ES SUA Edlold ¥ Bart Atk E Edolyd A M) EH o) 258 $HY
S FRELS] FHIRFE ¥ Fol B Az 2 RiRolH RE) HEE sjolc).
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(3) #P ) A

1) K% vh(bar) & FIHsH= E8

%77 Bt Bimolmel 3 2ol8 23 ¥ 4 A M B Edlold B 3lont, i
2o ol A E olel g Aol A o] glx] o #hy Edold e fskd A A
2 5ol &, Rol7 A B GAR FAn Dol £ 5 YRS RE(RZL AL
£3)8AL, 7153 715, W3t o Afold] o)) 2% 58 FolA A ¥ & Utk

(98 HW)

2-(1) $& W7 -545oz 44 g Fol7} o7 = sl 5 2 BAZ ol
LY 5 Q= 7| FolA, 22ke] Eold) mal Yol WA W 1U2-19) .

2-(2) WEes] - Mol A T2Y &gol(BR KA) Tt YT T 2 BY
7 Elzo] AelolA B& YA AT

2-(3) 91 7] - ubehol i) SHule] Eol7} 7l fol AASe] v g Yol £
=50z 53 0k Wl LA HEIT(Ih2-20) .

20— (4) SFH 717 - +Hulr} g 87 EoldN UL
zte} Folol A AAE oz FH FEOT uHE P, TEL
o@TH( 2d 2-21) .

* $8(A) -2, slelkold vE £2 o] YT BFAE TR Ao Sof
AAHAY, B8 Folo] uhE T Wo| YT T8 F& YoAE Fo. v &5
SASAY E= wjel W& Fol BP oA W L7 Bk

2-(5) UL o] & $5-2UE) 2ol AN FEL GOF dto] YolAL, v
2 gmoz o] Ytk EE £YR o7l 7iko] AR Hi Fo) VoA A= 5w
WEITh 1P2-22) .

* $8(1) -2 2 WEIMN FEL 7he Wol @ & vl Yoz Pojuin)
Mt 192-23) .

(FHe 2 BE% E8))
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2-(7) Wigd GESs -5 uE Fn e Am e T el 90t A @
o2 wWo| Yx|@rh( 1U2-25) .
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