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The concept of the universal decompression table (UDT) formulates its tables by using

a maximal decompression step that produces no bubbles and shows 5 time constants (Tau)
or 7.21 half-times (T%2,T%%=1n2(Tau)) for each stage. One of the 5Tau in each stage was
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used to produce pressure changes and the remaining 4Tau for the equilibration at the new
pressure. A UDT table is, therefore, characterized by a long stage time of only a few large
decompression stages. For example, decompression from a 300-m saturation dive requires
only 5 stages. The major advantage of UDT is that tables calculated for one species are
convertible for use in other species. The calculation qf UDT tables relies heavily on the
value of TY5. We generate values of T% based on body mass, in the form of TY,=aWx.
Where W is body weight in kg, T% is half-desaturation time in min and a and x are con-
étants obtained experimentally. We proved UDT tables calculated by using TY;=26.36W%
to be safe for rats rabbits and dogs. It was revised and became TY2=25.990W**" by includ-
ing mice, in addition to rats, rabbits, and dogs. In this report, we compared the stages as
in the original UDT tables and linear decompressions of UDT tables calculated by using
T%=25‘990W“”. By using 5Tau for each stage, the linear decompression proved to be safe
for mice, rats, rabbits, and dogs. The linear decompression procedure 1s more simple to
carry out. By extrapolation of these results, we calculated the decompression for humans
from 300-m saturation to be 7.1 days as opposed to the current accepted decompression of
12 days. The short human decompression table from 300-m saturation dive remains to be

validated.

Key Words : Saturation Dive, Decompression table, Animal experiment decompression
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2 UDT{ERD - DIERT

2.1 Universal dPwax (FTRERKREZE)

dPuax = 0.415P,+0.73 or P.=(P,—1.25),71.710
P, : BHFNEE, P IROBER

2.2 Step Decompression Time

(R =5 R B P R UM 2 (R B )
SDT =T7.21T %= 5 Tau
T Y= 26.36 W**, T 5= 25.990W*"
R = dP max /Tau
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nSDT : IWBEE DO, dPe : TERETESD & OEF =

3 EERAE
3.1 T1%=26.36 W™ OREEREEIC &K 5 EITFEER
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(min)  {hr) thr}

******** Rat-1 2 2.50 10. 35

¢dP=136m Rat-2 az 3.85 15, 42

——— Rabbit-1 68 817 33.80
200 Rabbit-2 80 9,57 39.55
= Rabbit-3 80 3.83-5.75 41.00

164 [0 — Dog-l 125 15, 02 62, 08

+ T V4=26. 36W° **

‘\ dP=2Tm
J - =t

Dacomurassion Time , hr .

X1 TY%=26.36 W** @ 300m iafnEKEEREE

Fig. 1 Universal Decompression Table from 300m
Saturation Dive (H.-O,;, PO,=0.5bar, 5Tau)

Saturation
Prassura , m .

300
EXP, Tk SpT TOT
{min)  thr} {hr}

——  Nouse 4 0.48 200

dP=13 00000 e Rat-3 27 3.30 13.65
—— Rabbit-4 54 6.43 26. 80

Rabbi t=5 8 1037 51.85

—— Dog-2 1M 13.10 54. 20

: 3 $T 15=05_000 W 577
A
! UE& '_ '|IIl
: dP=46m
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dP=2Tm
" e hasia * ¢ i 1 B "‘“-.th”u
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Decompression Time , hr .

K2 TY%=25.990W*" @ 300m EatnaE /KBy R &

Fig. 2 Universal Decompression Table from 300m
Saturation Dive (H.-O:, PO,=0.5bar, 5Tau)

Saturation
Pressure . m,
5Tau —— 3Tau
300 g
i\ EXP., #T¥ SOT TODT £T¥ SDT TODT
i (min) {hr}  (hr) (min) (hr)}  (hr)
\ dP=136m Nouse 4 048 2.27 4 030 1.40
Rat 21 25 11.95 21 .53 T.IT
i Rabhit 49 588 2.5 49 3.93 16.52
200 FL N N e A9 7.0 33.22
Doy 11T 14,02 65.52 114 8.23 33.43
164
+T %4=25 990 w* "’
dP=80m
100 H
84 M
dP=46m
38 dP=2Tm
1 dP=11m
| | i o i ]
] 10 20 30 40 50 B0

Decompression Time , hr .

3 T %=25.990W"" @ 300m SafE KE LR R &
Fig. 3 Universal Decompression Table from 300m
Saturation Dive (H.-O,, PO;=0.5bar, Linear)
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TR 40g 4 4 3
7w b| 700g 21 21 34
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4 | 12kg 114 109 141
3.8 EIIEER
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#1 -2 CEBRERZTRT,

29 Z3MEERN40gTT Vo= 4 minid, BTFE DRI
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ICREIE DRIEEPVE oo, EEBRRIE TOBEORILII,
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4.4 TY=25990W*" QEFEREZEIC K SEIERX
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#% 2 — 112 5 TauDERERERT,
29 2 MEEHN40eTT o= 4 minld, MEEDFKE &
BHond2flERETH -1,
5 v MIMEEKT00gTT Y%=21minid, BWELE ORI
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#%1 UDTEEEROER (bTau)
Tablel —1~3 Test Parameters, Body Weingt Change and Outcome for UDT-300 for Stage Decompression

Method.

Z1-1 (T)2=26.36W"*)

1 _
2w k= 9 21 2.50 10.35 687L£32g 668+ 32g —2.8 5/9DCS 0.7
gy b2 9 32 3.86  15.92 616x20g 5891+ 20g —4.4 Good 1.4
o F -1 3 68 8.17  33.80 4.42x0.14kg 4.2310.22kg —4.3 2/3DCS 5.0
7 e 3 80 9.57  39.55 4.22+0.13kg 3.97+0.11kg —5.9 2,/3DCS 6.5
v ahsp—3 3 80 3.83-5.75  41.00 3.95+0.05kg 3.74x0.05kg —5.3 Good 6.5
4 X-—-1 2 125 15.02  62.08 13.5=0.5kg 12.3£0.9kg —38.9 Good 14.0
#1—2 (T/h=25.990W"")
| .
T U A 22 4 0.48 2.00 37.56x1.0g 36.9£0.9¢ —1.6 Good 0.04
Tk porn 3 9 27 3.30 13.65 5791 26g 5641 24¢g —2.6 Good 1.1
g —q 3 54 6.43 26.60 3.35+0.08kg 3.191+0.08kg —4.8 3/3DCS 3.5
¥ F -5 3 86 10.37 51.85 3.59*+0.17kg 3.53%0.15kg —-1.7 2/3DCS 8.0
4 RX—2 2 109 13.10 54.20 11.5+0.3kg 11.3%0.1kg —3.d Good 12.0
z=1—3 (T)=40.954W"")
1 .
79 b—4 26 29 3.48 14.13 511.8=26.6¢g 478.0X£26.5¢ —6.6 Good 0.5
T —f 5 82 9.85 40.76 4.24+0.38kg 4.056%£0.32kg —4.5 3,/5DCS 4.0

% TV, : YRR, Tau : BEERO2=v b, SDT : REREBERERCBERASERNE, TDT : REERRE

DCS : BHEE

%2 UDTEIEEROER (HEEEE)

Table2 —1~2 Test Parameters.Body Weight Change and Outcome for UDT-300 for Linear Decompression

Method.

F2—1 (TY%=25.990W"" 5Tau)

XMOWE D o o (w) mo o o O T0%)
27 2 22 4 048  2.27 40.3+2.4g 39.9+24g  —-1.0  Good 0.04
5 v b 9 21 255  11.95 684+ 24 670+25¢  -2.0  Good 0.7
g ¥ F 3 49 588  27.50  2.63+0.22kg  2.78+0.04kg = +57  Good 3.0
g ¥ F 5 59 708 3322  4.06+0.19kg  3.85£0.2lkg = -5.2  Good 4.0
4 X 2 117 14.02  65.52 13.3%0.1kg 12.7404kg  —-45  Good 13.5
%2 —2 (TY%=25.990w"", 3Tau)

KOOE " i o o m o ow G MR hmip
? Y R 21 4 0.30 1.40 40.7+1.3g 38.7+1.5g —4.9 Good 0.04
5 5k 9 21 158  7.17 667+ 15g 670+15¢  +0.4 2,/9DCS 0.7
g ¥ F 3 49 353 1652  3.34+0.06kg  3.23+0.08kg  —3.3 2,/3DCS 3.0
4 x 2 114 823 3848 12.3%0.3kg 11.9405kg  —3.3  Good 13.0

* The : FFEIFNRFRE], Tau: BEEO2 =y b, SDT : BHERAFBEBER OREREERRE, TDT : 4R

DCS : BHESE
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Y4 FIEEWH 3kgTT %=49min, FEHN4kgTT
Yo=59min® 2 EEIITRTFTEDOREIE bE O3 26| 1F
BThH-To

4 X 3EER13.5kg T T Y%=11Tminld, FWELEDF
ELHONTL2PUER TH - 7o

EERRAIHROEREOTLRIZ—4.5~+5.7 % TH - 120

2 — 21T 3 TauDEBREREZT T,

79 2 3AEN40g T T Y%= 4 minld, BIFE @%ﬂi
bEIONTL2PIEETH - o

5 v b IRAEKT00gTT %=21minTIZ, 9 Fld 2 i
ICRERE DFEELE S v,

Y4 F 12 ER35kg T T %=49minTiZ, 3 Fld 2
BT DFRENE S h iz,

1 R 3EEF12.5kg T T Jo=114minid, BEREDF
ELBONT2HIEE TH - 720

EBHIROEEOLRIZ—4.9~+04 B TH -0

b EE

5.1 PEERELIC K DEE &FERIFEF/HICDOT
TY%=26.36 W (r=0.994) DEIEER DR %X 4
IR T o 4 RCEBVWTRBEIILEY, Sy b, UHFK
BOTIHBEEASEZEE SN, TOREDOHEHE
D3y b, VHFOEEIR, $0.4kgt3.0kgTH - 7o
SEIOEFEEIRR, 5 v b0.Tkg, 7 F45kegThH - 2o
UDTiE, BFEOZDVICLZEROBVRIAREWVIZT
Th b, WIELE & YFATORRIZ, HEXHWVWEED
NTWbB, COFEEHNS v F0.Tkg, 9 F4.5kgld, 5 v
b DS50:EG LI L, v FHBSULETHD, MNP &
IR EEZONBI ED D, WFATEZER LAET
KERREEMLIco CORRT v MTBOTIREZI LI,
2 FI B W TR EZBEERE S A& b 0,
2 FIZREICET 5 2 b VRO L 7- EEREM)
WCHE L REWC ENRBEE N, £, FE &R
R OBk I3, A LFRBERRHEORMK EE— L
5 EMTE, v FORTEIBFFRERGHbRRETT
BVEBRDHAD. U FORIIEIZ, BFATE2ZR L
#>SDT#% 2 Tau— 3 TauDRESRIRE R £ — F %1%

B LEBETH - 20
F1IHOKERD» S b, ReLREREDEMEICIZRE
RERER ©— F (RESERERE) &RESREER
BORRMPEELHETH D, ZOREREE U THREILR
R DEERIC 125 T EBRBENT VS0 2% 0,
FEABIREE 2 £ — B 258 < UIIE Sy 2@ < Lo
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TDT (¥eRERTE) BI5ERI—TH 545, dPuaxicXid 3
BEAE—=FOX MV ABED LD EELI LN 5,
BEEWRER T %=25.990W*"(r=0.970) D EIF
EBROEREZR LS ITRT. TV X, 41X IBVWTIZ, B
AR II Lz E72, 59 PIRBOVWTHBFATRE
BUBETEI Lz, UL, 99 FIBVWTIIYF
ATZOBIEZER LU THOARITH o720 5 TauDREBE
BEEE, EmEYc iR TERVWEELON, EH
BEBRBYHE VS T ENTE S,

K3 —1~FK3-3IKFYRX, Fu b, U9F X
D% NZNOHAFEE (T %) w3 5 BF SRERE
AE—FEEREREART, v RETY%=4min, 5v
MiET%=2Tmin, 32min, Y ¥ FxT¥%=160min (SD
T% 2 Tau— 3 Taudp 6 #E), 41 X & T ¥ =85min,
109min, 125minDBERBIRE X €— FAKRII L 720
CNSDFRERE, 9VFBA XX SRESLEEEE WS
CEWBTE S,

] 6 2R EE & 2EATFIRE O BGR % I SR E 2 B —
FOFER D BN HENIE, T %=40.954W**(r=
0.865)T, EIFEBOERS v MIFIILbDD Y 4
FIRBOVTEARNIKRD D, ZoBEXTIERY &+
DFEER Z 1£4.5kg 2518 T5E T Y% =8Tminlc 51,
CNE TOEFEROERD ST RAKI TS W
EEbNhE, COBEXDIERLERBYIHEVWS> T &
BTX B,

5.2 BEERREREERBEEDHEICONT

T %=25.990W*" O EBRREREIC X 2 EIEERDE
RERTWRAT YR, v b, UHF, 4 XDFE
BREICBWTEEII Lo 7y b, vHFR3HICKF
AT S DEEDOHEEDMERILL, FleyrFigku
TIIERFI % THREORMMER ST X ~ L X K-

REFEAOND, COEREBRDOBIERERER &€ — F

R4 — 1ICRT, bbAAMRBEREICHE: URE A
E— FIEBWD, BEERRE (TDT) id 5 TauDREE
FE&EEIRERI—TH %,

Fio, TY%=25.990W*" OEMRME % 3 Tau THRE
AERULEER, Sy b, 99FEBOTREITH-
foo 4 — 2ICCODEFEROBESERER £— F%
T3 o TY%=25.900W" @ 5 Tau BB RIE & & BE B
MRER E— FEHERT R L5y MGEL, 99 FiILE
WTHEREIC (SDT % 2 Tau ; 3 TauTHRE LERZH U7ze)
FRERI—TH - e BHICAFI TH » e LD T LR,
BEBYIRFE 3D SDT O RE A Er g e i ASARIE k47 X D B
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T Y,=26.36W** FEEYRE L EEEROER
Fig. 4 Result of T %=26.36 W*® Stage Decompression

Method.
1,000
1/, =40, G54W* 419 : $
Ui b1
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ﬁ 100 : ,4'4' - m’.
£ = s .
: 4
M ,f’/ﬁ
TV /
(min) 10 o
. =
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Q| Good
X {No GOTF
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0. 04 0.3 0.7 3 4 13
KRB (ke)
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OXWi, T72=40.954W** FEBRREAFZIERBROFER
Fig.6 Regression Equation was calculated for the
Correlation between Body Weight and T%
(Decompression Speed between Decompression
Steps). And Result of TY%=40.954W*® Stage
Decompression Method.
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#3—-1~3 RBERAEEEREY—F (BBREEE, 5v b,
vIRA, UYFE, 4 X)
Table3d — 1~3 Decompression Speed between
Decompression Steps (Experiment for
Stage Decompression Method, Rats,
mice, Rabbits and Dogs) .

#3—1 BEARBBEAE—-F (59 1)

HWES E OB dp BEZ E—F (dp/dt)
(m) (m) (m,/ min) (et

T=32 20 27 21. 4

300 136 2.93 3.32 3.40 4.53 22.67
164 80 1.72 1.95 2.00 2.67 13.33
84 46 1.00 1.12 1.15 153 7.67
38 27 059 0.66 0.68 090 4.50
11 11 0.34 039 0.41 052 2.75

ERREER Good Good Good Good Good

O o O Do

#3—2 BEREBEAE-F (94F)

BES EE  dp BHEZ E—F (dp/dt)
(m) (m) (m,/min)

T=8 8 8 68 54 =80

300 136 1.09 1.15 1.19 1.39 1.76 0.59
164 80 0.64 0.68 0.69 0.82 1.03 0.35
8¢ 46 0.37 0.39 0.41 0.47 0.60 0.20

38 27 0.22 0.23 0.24 0.28 0.35 0.12
11 11 0.13 0.14 0.14 0.16 0.21 0.07

EREERE DCS DCS DCS DCS DCS Good
* B REBERRE % 2 Tauk L,

G o L2 DN

#£3-3 WESERERE-F (4 X)
BESR & E dp BEAE=F (dp/dt)
(m) (m) (m/min)
TY,=125 109 86 T4

300 136 0.75 0.87 1.10 1.21
164 80 0.44 0.51 0.65 0.75
84 46 0.26 0.29 0.37 0.43
38 27 0.15 0.17 0.22 0.25
11 11 0.09 0.10 0.13 0.14

ERE R Good Good Good  DCS
HICENTER L2 WD T ENBTE S, £, BT
BRI ERIREEEL 5N S,

PEERIRE i & BT EDE WL, TYARE—DOEHE
SDT ii[al—Wflic i 3, UL, 5TaudiBEElE, SDT
(R S RIRE R R R ORUTE R On, BB
FE I 1 TaudsiE s FEIREE RS 4 TauASTRUE S g s
R 0 TSI ORBE R E— F435 Tau CHEHAR BT &

DT W W2 DD
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F4—1~2 BEAEBEEZE—F (5Tau, 3 TauBEEH
&)
Table 4 —1~2 Decompression Speed between
Decompression Steps (Experiment

for Linear Decompression Method,
5Tau and 3 Tau) .

#4—1 BEREBER €—F (ERRE, 5Taw

BER & B dp BEZAE—F (dp/dt)
(m) (m) (m,/min)

TW=4 21 49 59 117

(=z92) (39b) (94F) (v4F) (42
300 136 4.69 0.89 0.38 0.32 0.16
164 80 2.76 0.52 0.23 0.19 0.09
84 46 1.59 0.30 0.13 0.11 0.06
38 27 093 0.18 0.08 006 0.03
11 11 055 0.10 0.04 0.04 0.02

ERER Good Good Good Good Good

O W G0 D e

*4—-2 BEABREZE—F (BEEBREE, 3Tau)

BER # E dp
(m) (m)

BH2E—F (dp/dt)
(m_, min)

TlYe=4 21 49 114

(=92)  (59b) (99F) (41%)

300 136 7.75 149  0.64  0.28
164 8 453 0.87 0.38 0.16
84 46 265 051 022  0.09
38 27 155 030 0.13  0.06
11 11 091 017  0.0T  0.03

ERER Good DCS DCS  Good

1 i D DD e

A LGS ICHB L 45 B BB LIKES, B
WHRZ 5 &, BERETEZE SDT % BiE sBE R I
ETHRT, K-> THRERBOBER &©— FFEBEEE
ICHER L A5 6B B T &iILii s, £, BEREE
BRI R SEERT & TORE SRBRERRE (6

EREREAE—F) dEC (BL) KBS, -7, R

R R ERBRERE TRE—IZE Y, SFERBESD
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SRR T % TOE S 12 - - BREENT 2720 ch 5,

FIFERIC X ZBERRBTE EEBREEOZEVE, <
TR, A RCBOVTETHRILEVRESNLE N T,
UL, v b, 99FIBOTIREERERICHEL
THEHBBEEPLL SRR K ORERH OEHEIC & -
THASDICEBNTH - 120

B (TY%) 127, 210%¥EAEFE LU T 5 Taud
SDT %3t&E4 348, DO SDTIZEIFRERI L& 2 C & M
TX 5, "2 ZOfNRRTIZ, MERR* b 2 EEEE
LTHIREBELILBI LW, UL, BEOBE
TRZ DEHE, BEES TREELZMES . BERETER
Rt U7z & 5 WWHESRIRE 2 ©— FOERBRESCHE
LML S D, ffEE» SBER 2L T, ROBIE
REERFOBAN AE GBREFMRE) SERE VIR
H5o COBREIFPRESIRA A 5 &Mt KiradiF
EL, BEEDOREEZLKT 5. —7F, EEREEH
812 T DAEIFTRRED, BEmEEIC R LEREY
REEICH 5, Th b ORETER TOBIFIRE DKL,
FE BT R i s UERBUT R ORERPEN TD - 1o&
KOBHTHBZEWVWDH T EMBTE S,

5.3 HJLM500mEaFNFEIKIC & SUDTDIGH
H V% W0 500mH.— O BafNE kK D TR 12, BT
RA%90m, 329m, 171m, 10m, 5mT%h & DEER
HORTEA E— FiZ, 500mb 5490miz10m hrTH b,
RDEE S 5857Tm, hr, 7.50m,/hr, 6.67m/hr,
6.00mhr, 5.46m hr OERBEE T, RIHERREIL,
668FR4557 2R L TW 5% T D500m I KiETE &
13, RRETHAINBTEORIESHEINTVWS, &

D500mEIFNE K & DREIEIC UDTZEEH L 72,
UDTiZ & 2500mb> 5 DT RIE, 281m, 153m, 78m,
34m, 8 mTH D, FNTHNORESRIHERREA 1 Tau
E LIBESESEREZ 4 Tauk 3 3 5 TauOBEERFE 2
TEWL 7o UDTOERICIZ T Y% =25.990 W™ % F
{FEX 8kek 1lkgD Y VTEREL, METREIX, Th
Z hA9K5E1485y, 64RFRIIGA Th » 1o MERIL, BT
TEOREGERINTBIENRDI L, 300mEIZE DD
BKBERE L TOERICFERTE 52 LMERE N,

5.4 UDT (R KRAARERER) Ok b TOHF
B

BEETOF— b e b (T0kg) o5& L72300m

BB L ORFEESXFE DL EX8 IR T b TauEHE
BE (T Y% = 25.9900W*" ) DFEE, T Y% = 302min,

JAMSTECR, 33 (1996)

300

SDT=36.20hr, TDT=7.1day, BNRETE %, ¥,
5 Tau BEERIE (T 1%=40.954W*°) DiE&E, TY=
341min, SDT=40.98hr, TDT=7.1day, DRAETE /=,
C DX D IR DSE EEl—27R L, #EHERREIC
%5 UDT—Human

(BN /kKEHtEBEEZEOE b (T0ke) TORE)
Tableb Trial of UDT—Human (Body Weight 70kg).

1. 5Tau BERBEEDSEE (T ¥%=25.9900W%™)

« HPIFNEER] 0 T % =302 min
o R R TR B e e M RS B B R
SDT=36.29 hr
» ¥8BLHE RS TDT=170. 17Thr=7. 1day
s BEARBIBER ¥ — F
BER & E  dp BHEZ E—F
(m) (m) (m, min) (m_ hr)

1 300 136 0.062 3.75
2 164 80 0.037 2.20
3 84 46 0.021 127
4 38 oF 0.012 0.74
5 11 11 0.007 0.44

2. 5TauDBBEEDHE (T /%=40.954W"")

« EESFNEERY T % =341 min
o FREE R TR B Tl B O R R 45 RE s R
SDT=40.98 hr
« WMEBERE  TDT=169. 58hr=17. 1day
s BEREREZ E—F
BEA & B dp BHEAE—F
(m) (m) (m_/min) (m_/hr)
1 300 136 0.276 16.59
2 164 80 0.163 9.76
3 84 46 0.093 5.61
4 38 27 0.055 3.29
5 11 11 0.022 1.34
Saturation DT —Human

Pressure . m .

— B Tau,Linear — §Tau

T¥ SDT TDT TY% SDT TODT
{min) ¢hey  (he) {minY thr}  {hr)

302 36.28 17017 341 40.98 169.58
T 12=25.990 w* 17 T Y5=40. 954 W+

Decomprassion Time , day .

K8 t D00mEFIEKBES (T % = 25.990W™" D E&
BE & T Y = 40.954 W™ OREEYEE)

Fig. 8 Universal Decompression Table from 300m
Saturation Dive (H.-O., PO.=0.5bar)
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A [ EREEKFOREREFEDOREREMIE] T
EL-bDTH5,

6 &8

D BEBRBEE L DR FEE & AR omE
i, BERBRERA E— FOBRT % =40.954
W, 5 Tau DFER T 15 =25.990 W D BE % A3
Ehrni,

Q@ BREEECXZEBOREICIE, %FATH
CEREEER L BERDIERPUVETH 5, L
L, MDY v FICRBEHTEE WV, 94
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® TY%=25.990W"" D 5 TauEHRTEREIZ, <
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PIcE > THENTH 5,0

@ 500m H.— O fafikERE LTHEITH
5T EBELETE .

® TY%=25.990W"" D 5 Tau BHiEEEETY,=
40.954W™* 0 5 Tau PEERITEAETE b (7T0kg) O
00mEAFIE K DRERZEZRE L LBE, KEE
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