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TECHNICAL NOTE D-2056

PHENOMENA OF PNEUMATIC TIRE HYDROPLANING
By Walter B. Horne and Robert C. Dreher

Langley Research Center
Langley Station, Hamption, Va.
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Direction of cotion —————

(a) Vg = 28 knots. (v) Vg = 5 keots.
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Direction of motion ———————#==
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(b) Vg = 2% knots; ¥ 0.597.
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velocity, 1E
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\ Tire pressure
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{a) Veriation of wheel spin-down with ground speed.
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(b) variation of wheel spin-down with velocity ratio.
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Partial hydroplaning speed Total hydroplaning speed

Vo Vo
(a) Vg = 25 knots; — = 0.32. (v) Vg = 87 xnots; —~ =~ 1.11.
Vp vp
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(10,115%¢), KB 24 v ( 51m)

Partial hydroplaning speed

Total hydroplaning speed

¥, L/
(a) Vg = 27 mots; S =~ 0.60. (v) Vg = T3 knots; -2 ~ 1.62.
Vp p
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TEOHEAOREORKE (EH) . 48KF 85,
2 4 ¥R 25psi (1.76K8/¢) , Fv=22,300%> "
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(a) Four—engine jet transport, Vg =155 knots; p = 150 lb/sq in, ;%&: 141
P
( thotograph frem ref, 35 )
2
<

(b) Britith Meteor fighter . Vg = 87 knots; p = 60 1b/sq in, Ha il 1.25
P

( Photograph from ref . 22 )
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(&) Variation of drag parameter with ground speed.
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Velocity ratio, ground speed to hydroplaning speed, VG
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{b) Variation of dreg parameter with velocity ratio.
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(a) 880 Jet transport aircraft (see ref. 10); concrete runway; anti-skid braking;
p = 150 1b/sq in.; gross weight = 150,000 1b; rib treed tires.
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Pl Maxaret" anti-skid braking, Megs
b 2
8 , ~
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Ground speed, knots

(b) Swift fighter aircraft (see ref. 2l); wet asphalt runvay (vwater depth =~ 2 mm);
p = 320 1bfsq in.; gross weight = 16,000 1b; rib tread tires.
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Wet runway {no .puddles)
— ——— Puddled runway
(puddle depth = 0.3 in.)

(a) Bituminous;

light rain.
A
0 1 i ]
Maximum
friction
coefficient,
Fhax 8P
{b) Portland cement;
moderate rain.
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Car speed, mph
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Friction coefficient, i

- (¢-123 aircraft; 17.00 - 20 Type II1 rib
tread tire; heavy rain (ref. 4)

— — — — NACA cart; 6,70 - 15 rib tread automobile
tire; water depth = 0.3 inch (ref. 5)

——  — NASA track; 32 X 8.8 Type VII rib tread tire;

- - water depth = 0 to 0.5 inch (ref. 11)

———-—~—— 880 jet transport; 39 X 13 Type VII rib tread
tire; slush depth =~ 0.5 inch (ref. 14)
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Velocity ratio, ground speed to hydroplaning speed, %G.
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.16

Smooth runway

A28

Grooved runway
(tranverse grooves

Minimum depth 3/8" x 3/8" on 2" centers)

.~ of water between .08}
tire and runway
surfaces, in.

043

Water depth on runway, in
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X CHBRT BKOBH, BB, EEST /v |
(156K h), BBE60psi(4.22K/¢F),
Ve/Ve=1.25

_25.__




HWater
depth, in

.05

Friction coefficient, Wpay
-~ o
Ll 1

1 ] 1
o 10 20 30

~
S

50 60, 70

Cart speed, mph
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s vp
Rib tread
6 tread depth = 0.25 in
Haxiemum
friction RN
coefficient,
Bmax
Smooth tread
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(b) Calculated automobile stopping distance on dry and flooded pavements.
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DB HIGHEE LA BHMZER L. B OMBHRIZ oW CHBRER, @M
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K(ETR, RS CTERINTCWIRIELEER, BEREMY £=012~
016 & LTHESR T 5, %I H R & 0B EORERFRE 012~
016 XVHKTHY, HEHESARMANT O BTEEVs REIREE V. &
VDHAREFVOTCEHERIMBPLEZELATBEVRT B /MK, B—3 0 X
DEEE (54 YRE25psi=1.76K/ci ) "4 For v —=v 7 HE (52
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Aﬂ => <= reststance
force, w2 force
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Dry pavement (4 = 0.7)
160 |- /

Posted Curve

wo b I speed, radius,
£ vc, mph R, ftr
b i 50 1200
& 55 1550
T ol | 69 1850
> 65 2350
- | 70 2730
S
S |
. 100}
5
? |
H
2 I
o]
o 80 - ] Posted speed limit on curve
3 G = 0.12 to 0.16)
K3 |
2

ity

20 1 1 -, ,2
10 12 14 16 18 20 22 24 26 28 x 10

Highway curve radius, ft

H—30 EgiiRfMoiiReE s RoeHUEE

mph=84Ki/ h ) * Mz »HECHSEB-EALLEA, FEEECLHR
MEr@BOKITHIEHRHEL W, EWS5SORBRAL FaFXv—=v7 ( £=0.05
PUT)Oh»EHBENTROEDIFEERFBREE LV HEL 505 TH %,
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BB O S KsERR, ~M Fa7V—=v7HRRIHEEKEEDOHIZL»T
éﬁ&’al:%ﬁ%éﬁﬁ}, ThiZEWTHEIRAEWRR AN, FO TV —= Y 7 EE
ERETHIRBVHETELILEZRBRLTWS (H—4BH), LErLAaHRD,
A Fa 7V —=vZHBEIVIPRVEBEWER T V-2 ArREL2C Kb
NRTCWBF =g (AN FO SV —=2YSO—FE) W L21d5,

CORARBHETOT V-2 HETHRY FREEDHR LB, FaSv—
=V IBRELEELTHIERERR W,

ﬁﬁ&&,C®§kﬁﬁf%¢?bﬁWﬁEﬁm&4Y%%ﬁ#&ﬂ%%?
CRRKSENSTEB, COEDT V=% Ho ARFEHS 4 ¥ &EREHEO
BAN, VIS4 YAEBCERAREBEC AV AREASTIEEL T
BT Emb, #4 ¢ OBBMETR, §8OEAIRERS AT OMNE
BEABESIAY, FHEERPREILECLLOLEZORD, HEHERDED
Fla 20%+o

—oOFRR—3 L RINTEY, WHE120~260psi (8.4~18.3K/
ch) OF/ PV IRTES 4 YR RBEOHFERRT S Y - FBECHE» T
REACBLAAT V-2 A2 RLTWS, H—3 1@ THLM X ST,
BEMN95~1007 9+ (175~185Kkn” h ) ¢¥ 4 ¥ WIEA P=260psi
(183K2/cit) DEAD p=120psi (8.4K2/A)DEAED, THPVEREHK
PEEFCETLTCLED, ThR—EOEE A Fn X v—=v7BERTEH D,
M@®;5nﬁﬁﬁvwwyéﬁﬁcinwrbféba,p:mmpﬂ
(1&%%&)@ﬁ—jm,ﬁmf%5n6$4ru7v—:v7%E®35
YIEWHEE T HXDIEROBIZ FCETLTWS,

AR, R—3 212RLTE D, THRER LCEBIZERLELERE -
kT, YTV FOMTES I XY CIAR-RdDTHD, & DRBOKD
Ezr, BEO L KBYSALRIBOREI Tl R L BERTRETSH
BHo COKHNLHBRDOEREIIX86 /v F (160kn h) CHEHV:./V: iZ
0.68, n{ FOFV—=y/EER127.5 /5 (238k/h) THB. =

— 38 —-

v

av



av

Average friction coefficient, u

Average friction coefficient, k.,

.6
Tire
pressure, VP' knots
1b/in2
—QO— 260 145
—-=0-- 120 99
RS
——— =— Average unbraked rolling
\ QO
oD O resistance of tire
OR O
2
0
Ground speed, VG’ knots
(a) Variation of average friction coefficient with ground speed.
o
2 -
1 1 1 J
0 .2 WA .6 .8 1.0
\Y
Jelocity ratio, ground speed to hydroplaning speed,—g-
\'2
4

(b) Variation of average friction coefficient with velocity ratio.

®W—31 YBREBHEavI Y- BEAEOERIVY FI4 YO
BHhEL, 32x88 UB(SIZ4%), Fv=
10,000 F(4,536K2), KZEO0~031>F(0~
7.581 )

ST



Test atrcraftitire: 44x13 Type VI,

rib tread.
.4 r
L3
3
o
=4
v
-
4
-
pe
pe
@ .2
o
o
=
o
-
o]
0
~
3
e 1
L

Test membrane:

T-12, nylon coated with neoprene,

smooth surface; 0.048 inch thick

Vp = 127.5 knots

Wet (no puddles)
7 . —— — e o ———

-4 .6

Slip ratio, N

B—32 avzyy—}RELFBRBEYEWEES, Y7
Vo Fo 4 XDEBHIED, Ve=86/v1(159%n
/h), Fy=20,400#>F(9,250K), p=200psi

(1.4 1K¢/ci)
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OFEECEEEBERIRD0.05 (BLAESL YO HRVEREZSELWL)
THBPH, RATHRDONIA] POV -y Z7HEOLLEH3 2%
BOFETCT V-3 NBRBLAERLALHEELTVWS, TRLEDF—I1bD
AP LS HRMBREC L 2BELRAOT YR, BEKEEHEEET
HECHL, HERHOHKOERS 4 Y THEZRALABEHEOKREIZLSH0
TH B,

AR OFFL S ROFEFHFMRD, D, BEOLEREIZT RV IEDE
My, SEEBCL9 4 YO V-2 0 22 KEBIESRLTHI ERT
¥h, TOMERN—3 3IRINTW B, & OEIE, =F AWk 8%
BofpER~y T, XEBEEOHENEORTER-AVWLRTHBHTRD
EDFXBHLALDDE LAV OUE2WTOBBRE (KRES WERE)
DEBFEMOF — 2 Thh, CARMHOEBIZL T, RELHPLILED
REZULAEDOT, THIZL > TREOHKE FH I, HEEBIRE LS
TV—FHu 28 RKELBLTHDOTH B,

Fiz, BEAVLA T 3 BESCEBOKBARMMOS 5 DT, BY
PV FRZ —vODF 4 Y CREFBEDIRRIBLALEL RV,

e B

COFPEHFTR, ERII YDA, Fuolv—=y S IZOonTHERITEL,
N, Fadv—=2v 708 OBRKLHRBPL, BT 4 — 2 Th bk,
F4%, MRITBE=OLTHETWB, HHRIZHLY, cOBBLYET, T4
INZTBREXORE, #1E5xR~<5,

o

N Fadr—oU I HBRopE

BBom<, #4 YL EBEMERASELTLI LY, BEANBLLT
LEWHRELLTHEEOTI<VEILHREILHIHALKIZR, 20D0RHHEHS
BB Hib, " Fodv—=v7 (HEOEELEEIZL 5 ) & HEBEY
B(HRAOEHEIZIS ) Th oo




T-10 lending mat
Nonskid surface
~— —— — Uncoated surface
.6
.5 RS
¥
Nonskid coated
a mat surface
-
G
-
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-
1]
o
3]
&
e .3
)
u
-
T
[
-2
-1
L 3 Uncoated - il
mat surface -«
[¢] .2 b .6 .8 1.0

Free roll Full skid

Siip ratio, Sy

H—33 =z=ranvgfdioslERfsk~y bo)ﬁ-&oltab‘ﬁj%b
%R, Fvy=13,020 £ F (6,000K2), p=220psi
(1.55K/cA), Vo=84 / v } (155kn” h),
Ve /Ve =0.06
N Fadv—=yZi2iZ, Bl HoBRSE/NKEED FOKESEET S
TLEHRARETCHD, CTORFKERS 4 Y HAOERMDERIZL - CTE B,

$£01~044v7(25~10m) OFEHI=dD, LTy FIr4 Y LE
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BEVy K94 e PREBOMAETR, RAOES, )7 vy FF 4%
LA —FYRBECRERDOKEEN $ELLD, CORRARLYBLHHE,
Zend FoSfv—=vZ iR TREFE (A { FoSv-=v7HEEIX,
BEAPRALI A YAFORELSUBTLFRRAEINL, ~nf FrTV—
Y7 EEYRETHACEIABRNFR, ERIALAS Fo SV -
=y VBB L ESRHEEERLTY S,

COBEERIB 20OFESELONDL, B1IIHI I YOREEZELL
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i, COFECR, HHESICHEORE LOFFCREHHE ST
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BER0LOL1IIYF(0.25MIPUTTH5B)

COREKOHETIZL > TRABmME 5 4 v ONHEFY BT HER, HED
BEDREC L TR Fulv—=2/ B0 b 3 5 %HORE
CHB, T, COBBEEBERARBEOETMEMAIITH I LIZLD, TLF
BrIUy POS{ Y RBECERLEI A YR ERALEWIZL - TAERE
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BHEEGEROAL Fo X v—=y 7 OfaRE, MoELESErKESBRT
Ho b, FAREEORMTH D, SNDOBREYRMIFTHHBIZR, ~1
FoFfv—=v7BRREETHI L2 I, FOLI3RBEZENLS
CEANPEERETDILCHD, SOLIGBEND > THDT, ~nq4 FuZ
Vo= 7BV ESHRIREFCAL Fo 7 V—= v/ ORBERMNTHF
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MITBPEBCERARECTERY TR OGS, SHEORERE DT
B, B TRLS) BETOER, BEB~ORMER, =84 7-0RH
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LAL, TOE3RFEBFCTRVBWEREATE S ENHRERNOAIT IV
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BER S5, KEODS 5EEHTLNHEERS B BEEY T > &7
FRIT RETMEEFARF O CRITELFEE IARERD RV,
S EOEEERKEOS DEE, HBUBfe T84, BHEOA
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BB, MEBREERLE Y 1 YRR b Uy FOY 1 YR B EKET
FERTH0EBFRERDR W,

NASA Langley Research Center

October 25 1963
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Fa

W

#—-1 HEsr1YOROHT
A E
B D
c
. Average depth, in. Average depth, in.
Tread Des%lo'idgizgzg,-m., befgre tests, for ’ after tests) for ’ grgg‘.fe
wear, groove - groove - width,
percent in.
A l B [ ¢ l D | E A 1 B ' o l D l B A l B I o [ D [ E n
(a) Tire I (dimple tread, nonuniform wear)
0 {0.250{0.250|0.250(0.250{ 0.2500.199{0.227{0.212]| 0.202] 0.195]| 0. 189/ 0. 216| 0. 198 | 0. 190 0. 184[| 0.290
50 .216) .155| .125| .155| .216) .206| .150| .120| .137| .203| .195| .136| .l04| .126| .192
80 J194) 098] .050| .098] .194|| .185| .098| .ou7| .103 .183f .177| .093 .037| .09k .172
90 .175) .o9k| .037| .09%| .175| .177| .093| .037| .o94| .i72l .170| .088| .032| .087) .168
100 .073| .059(0 .059 .o73l .oTL) .052(|0 L0351 .o72fl .058| .ok3lo .oulj .053
(v) Tire II (smooth tire, wniform wear)
20 0.192{0.192{0.192[0.192{0.192[|0.188(0.193|0.192| 0. 19%| 0. 187}i0. 180! 0. 186| 0. 186 |0.186|0.179|| 0.220
60 CIBL cabh)oLabb| o Lakb| oLabdl cake| L1350 Labs| L136] 1350 138 .1h7| .1k2| .130[ .130
5 .060| .060| .060| .060| .060|| .06k| .066| .064| .OT3| .06LI .059| .060| .060| .068] .060
80 .O48| .0LB| .048| .ou8} .o4B|l .oug| .oks| .ohol .okT| .ou6l .ok4| .oLO| .Ohl| .o0kO| .OkO!
85 .0%6| .036| .036| .036| .036] .036({ .039| .039| .0k3| .036 .029| .035| .035| .038| .033
90 L02h| Lo2k| .o24| .o2h| .o24l .02k} .023| .o2k| .o2k| .023 .021| .018| .022| .020| .020
95 .012| .012| .012| .012| .012-.015| .015{ .0L6| .015| .016) .010{ .0L0| .0LO| .OLO| .0Q10
100 o} 0 0. 0 0 0 0 o o} 0 0 0 0 0 0 wee--

(c¢) Pire III (new tire, uniform wear)

0 Ho.2&0]0.2&010.euo‘o.zholo.zho“o.Qha[o.2n2|0.238

0. 235[0. 2’-&1“0. 230l 0. 230[ 0. 225]0. 223|0. 250“ 0.375
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resulted in a linear deceleration X slightly under that specified by equa-
tion (1) for a n value of 0.2.
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Fluid drag parameter,

24 X 10° 9
o]
- 100
Experimental
(Jet transport, ref. 3)
20 | o}
e wm— — Calculated (ref.l)
- 80
16
- 60
12
- 40
8-
4 = -1 20
~
— -
—
e i L ] ! ) 1 0
0 20 40 60 80 100 120 140 160 180

Ground spéed, knots

H—1 vxvrm&wwgmw3ﬁ(im3)axﬁ1®$MEc;aﬁﬁa®&M

Fluid drag parameter, kN
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CHBLY 5 5 7SN BHARA TV k o TEBRBERN L LEEDONT
RLTWwh, TRIZCOBEREFHERZ I 2S UV - NORETEESIRLT

Wbo
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COBRERSAFERUS, Customary Units 248U, S fE
International System of Units(SI) eREN, S IEMDF

MQ%m%ﬂﬁﬁa~%cb,&ﬁ%ﬁmxﬁem¢cﬁgn1w6°

b, 1#4%m 4¥F(em)
by . 75psi OREHOL ¥ 4vF(em)
D, BRI d’f‘/F(KN=%rc::;n_]fy_)

d, D EmOKE 4vF(em)

d,. o EEEEEKE 1.04vF(2.54cm)

F., EBREHEC,rrBEERE Ry F(N==a2—-1¥)
p IS4 YHE psi (N/¢f)

Ve  lpEBEEE /vt (km/h)

Ve g4 XA Fofv—=v7EBE 7w b (Kkm/h)
Duer /Doy | BARE IS G- 5 B M OMHE K

OB EE
EX-§:ERN:
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@V—W@EQTKEQ%F1911%/wb(2%h/h)ﬂ£®2€eF
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Upper mass drag dynamometer

29.75 in.
75.5 ¢m

65,28 in.
165.8 cm — -

8 in. (20.3 cm)
diameter bar

Bogle drag
load cell

FOrwarg mwmemmet.

Truck carriage

~
l{‘—— R

— o —

) Beam pivot

Runway surface

R "k

21.6 in. 25.4 in,
56.9 em O 64.5 cm >

47 in.
g RN
119.4 em

Static vertical load on front axle = 0946 Fz,g

Static vertical load on rear axle = 0.54 Fz’s

X< —

3 ﬁ&cmmtf;7w;va%@ﬁ$®%§
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512 ft

156.06 m

— ZeT —
9 ft
2.7 m
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D E

Forward —————
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} |
1 1
64 ft ! 64 ft !

k32 ft0|-
2.75m 19.51 m

64 ft

64 ft 32 ft

19.51 m

PN
<z

1
1
64 ft ‘! 64 ft |I‘ 64 ft
19.51 m 19.51 m 19,51 m

R—4 KBIUOEHBFMoRR
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19.51 m

—ee

19.51 m 75 m
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OEEHET, RO ¥Falchihbhl, 77 v 7RE—9IZRT
M, EREELOBRRE=RMAIbhik, TOT7 I 9 7R NRHNDOFEERB 55 °
OHET, TOMOLETOEBREFI TR R F O 22°clARA TR,
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ohih27v-—A8NERE (BESR ) rAVLENRL,
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HEBEIh-ERERN

[p =15 Ib/in2 (51.7 N/em2); dy = 1.0 in. (2.54 cmﬂ

alleviator

Configuration Fluid
Wheel arrangement Approximate drag
Numbe Nnr&ber Schematic load per tire, factor at
Y wheels Description b (V) maximum
ot Direction of motion drag
-

1 4 Dual tandem Front: 5125 (22 797) 3.33
%{)% Rear: 6 025 (26 800)
Total; 22 300 (99 195)

o 2 Dual front 2.04
I__o% Each: 6 €09 (26 689)
Total: 12 000 (53 378)

W™ | 2 |Dulrear 1.58
. Each: 6 000 (26 689)
Total: 12 000 (53 378)

v 2 Diagonal Front: 5 520 (24 554) 2.66
50—@ Rear: 6 480 (28 824)
Total: 12 000 (53 378)

v 2 Single tandem Front: 5 520 (24 554) 1.15
(?O-Q Rear: 6480 (28 824)
i Total: 12 000 (53 378)

vi 1 Single front 1.08
'—-—OQ 12 000 (53 378)

vo 1 Single rear 1.00
%—«I 12 000 (53 378)

IA 4 Dual tandem with Front: 5 125 (22 797) 1.86

fluid-spray-dr:

pray-drag % Rear: 6 025 (26 800)

Total: 22 300 (99 195)
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B FIZE (7% ORE A A S A, AKEFMLERE ERHORERLEET
R U, B P D OISR >T1 07 4 — P BTYULR, 4v
OSBRI A 2 AR, EREENS OBRWLIRL 8F v ¥ ANA
vaZ 37T, 72 ihdEmoERLt,
zoo:v/@fﬁﬁémtﬁom®16MﬁX§a1o:%/@fkﬁé
TRARTOMAATIR, KADOF AL OHNEREROEDE RO LHCEEEL
IR S B, S

W OR L B O

F bR TR - R RE OB, £ 4 ¥ OAf FaTU—zy s
ﬁ%ﬁﬁ§ﬁ®y4k%ﬁm®ﬁCk%<%§¢6:ay%5mcbfw6;
AN PPV —=r Il T ERLRERT -SRI B L bbR T H,
SRR, S 4 %A FuTv—=y 7B, ROMEARTHRSA
%o -

Ve—9 VP , i
SR A P N L EA 24 | AN
p ZAXWE  psi .

CORRDEBMD—DR, ~4 FoFU—=v 7 REOF CHBEEBE
By RETHEEERYRETHI L TH oo TLT, 72 I REOREERE
(1207 v F)EETHHENZ, FRITAXIIAL Fu T v—=v 7 EBX
EBHHTHLT, CORRY { YHEXBET 2 DIBRIL -7,
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Upper mass drag dynamometer

Flap length = 14,25 ft
4.35 m

Flap width = 4.21 ft

1.28 m

/7 36' o Forward e
05 L&
4.79 £t ”
1,46 m 4
1,
2,93 £t
0.89 m

i



(b) Front view. L-66-1183
—10 FaFmFYFAEKLRFI LR
A SV —EEEE (BHIA)
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Fluid drag parameter, lb Fluid drag parameter, lb

Fluid drag parameter, 1b

T 20

4% 10° Z
O Water o
0O Slush K]
¢
g
- 10 2
2 pos
&
g
o
o
3
2
[
[
0 20 40 60 80 100
Ground speed, VG’ knots
(a) p =25 10/in? (17.2 NfemR).
- 20
4 =X 10° =z
x:
[
3
a
H
i
2k 1 2
an
g
o
o
=
2
=1 1 { 1 0 =
4] 20 40 60 80 100
Ground speed, VG’ knots
(v) p =50 1b/in2 (34.5 N/ex?).
4% 10° ]
o
[
%
@
&
o
E5)
8
- o0
2
o
)
3
2
el | 1 L L o -
1} 20 40 60 80 100
Ground speed, Vg, knots
(¢) b =75 1bfin? (51.7 Hfen).
B—11 Fa7nm& v 7oAl (@B51) OFEE L EHEERERE

¥, F..=223008F(99195N), dg=0.5~2.0
4 v F (1.27~5.0 8cm)
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1b

dst
d; X sp. gr.

Drag parameter, Dg

bee
b

Drag parameter X

s

Tire pressure,p, Tire width,

1b/in® (N/en®) b., in. (em)
—_— — 25 (17.2) 12.0 (30.5)
—— = — 50 (34.5) 10.8 (27.4)
75 (51.7) 10.1 (25.6) i
120 =
3
4% 10° -
i
0
< ul &
/ ~ <
~ b
2 7 \\ 1 1o
o ©
/ T~ -
——— a
M
[
s
£
1 1 i 1l o
0 i
0 20 40 60 80 100 a8
0
Ground speed, Vg, knots a8
a
(a) Dreg peremeter in terms of tire pressure, with tire width
not considered.
20
2
4 % 10° _1 *
of
) \d
o ‘.o
bgy = 10.1 in. x<
(25.6 em) b
10 o
2 - ~ @
\ E
——— 2
[
=
u
=]
i 1 o
0 20 40 60 80 100

Ground speed, Vg, knots

(b) Drag parameter in terns of tire width at 15 1b/in2 (51.7 ¥fes?).

B—12 F.7msv7 oyl (BF 1) OmkERERE,

o A4 X BRI 4 YRE:
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Mg, BR2 7V —12 2550 E b5, AHCHASATRICHEND
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LOEBOBH AL WOT, FREHIGL TRERLEMI &L,
Me Bz, A PHBELA16mBLET7 0ma A SREBCATNTER
P BB ATE NI, BB OXBREEHERYIIEE R, ERERERDIS
BEBHNEEATHWBI LERLTY S,

ERASREGT 2EARNOESR, dARNGELy ¥F AT RAREYRD
LTwBA—TFink 5T, BOGERLTWD (BEANEVI. bLIALD
2 ODEASEML CwBELES ] HATRESNTERNORT 2 RAER
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BB > Tz, TS V7 ABBRANCHTR, HHFBHOER,
bﬁw®éffmuhtbf§,%@%h&&&mbtoﬁﬁﬁﬂ%fu,ﬁ
Bzt s 27 V=20, fl, BHFANBOE LD, RBCEESE-TLEY,
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111
- —— Vil

4 =% 10°

Fluid drag parameter, lb

Approximate loac per tire

Configuration ib
Front

Dual tandem wheels 5 125

Diagonal wheels 5 520

Dual front wheels 6 000

Dual rear wheels

Single rear wheel 1

Single front wheel- 12 000
Single tandem wheels 5 520

Rear
6 025
6 480

& 0G0
2 000

6 480

Front
22 797
24 554
26 689

53 378
24 554

N

Rear
26 800
28 824

26 689
53 378

28 824

o
120
Ground speed, VG, knots
(a) p =75 Wb/in? (51.7 Hfem®).
10
a2
o0 -
g -
o R
@
o
39
3 E
Al
kaa 0
Y 20 40 60 80 100 120

Ground speed, VG’ knots

(b) p = 25 16/in? (17.2 Nfex).

M—13 BEHEHLHKERZERs L UEE
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Fluid drag parameter, kN

Fluid drag
parameter, kN



HOBKET, %2 OHBENNDBLEREHORREXHS I 2I2L-T
EBoit, XE1 0OMIRAFH TR, FRERICESZET,EEbRS
HHAEBMECAbRAL, COXMR, HRRHHERO 2£ULTHY,
Sy FAHBAHET IV LERBLRWESLSEE 2T 5, HE—1IZR
LT EEIERERZOER, T OFRE—BACEFT IR >T %,
SENEOER ERZNCHTIEEHEORER, K—13@1R5
CEHRTED, 2OOHBEAN (VL) O —THRRLTWBHHER, YT
AﬁﬁRWM#ﬁﬁtﬁcﬁwo:ﬂm%b#c&4%1$%9®ﬁ§umﬁ
LTwh, BoRLTWAINL, £NEHER 3 2ORINETIEHL, 12,000
By F(53378N) TH o, LRE > THHUAMAFOS { ¥ 1KLY OF
BEOEIE 2{5CH o7, HIb, CORIARER, LVKEWI 1 YHELTE
CAKEIZ LD EWS £ v EmmEE UL, TR, chb 2Oo0RRENO
BHHRERID LUE ORKEERL, o TIVRFREREREL K-
o

HHRAEVYOU

S 4% FuFrv—=v 7 OBREERHHRBRERRAC YIS TV TH b,
GREECOAE Yy v E—AY PRI YERERC L > THET 5o =
FEAYOER (8BS ) RBEFAEEROOEFHEARM L »TET 2 2
FyswyvE—AvirEHE2TWD, 54 XRRLTEORAERLEST
BE¥, HIADL IVREHAND & 1 vEBELXEL, Hrvaitied At
VTVT%—}VF&$fbDit:@ﬁ@(édnﬁ%ﬁmﬁﬁﬂﬁﬁ?t
BDF 4 RIoEL, BEFABEARAOEARMIBRL Th 5, TRHIZE
DRENAEYF I Y E—AY P ERET D, —RIZA{ FETV-=vYIH&
FefivssBAKETIORAE Y ¥y vy E—AY R, 2 TORRE,LH
ETs b—smabyPyTe—Av bk kEBADIZS 4 YO BEER &R
U3 BREDTT, BLCLELETH, TOBRRLOWTOT 4 VARKHKL 1

(:7?:3 MTWbH,
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BRICELRAFRURTAER A Y Sy vEHOREIZ L 5 L, BB
Az T rBBREOHRAABE O RO S 0erlZ, BLX DEBEFNZDOW
TEHEZN, I-ABEE, OB LHEECERFRYE VR - EREHOBEE
iex{LCFay Lk, E?tﬁiﬁﬁ@h:ﬁbfof-iﬂ, B—14 il
21128y th 5,

HHBP KB AL -RBEE-T 5 EHER, LRI CHEKRSTE L
bhic, BHRAE Y Sy YHYECLEETH, W 2POERIZO2WIRROE
TR D,

B EEEOER COMRPEEBOAAETFT -5, BLEEERA( Fo S
V= v HBECET SN IR EAT S I CHREEORENRALE{ R Y
Y VYHRBELKRWI EERLTWS, B—141, KEH10{4 vF (2.540m)
#4¥YWNE25psi (17.2N/eDIZPWT, HH (BT ) &9 ¥ FLBEH
(BAVICHTHIOESERLTCWS, HERE FHEN4 65/ v (83
k/ h) DAl Fofv—=vZBREECETHETAEY S Y Y Linh o
o COEHBREREESE ( (B—4BBIKEZA-THIS 3527 41—}
(107.29m) OHE) FTEAE O /0a,PHEL LT, 8—151ZHRXN
Twbh, TLTHBEANR (VEN)HEE Ve Ve tHLTTuy F LA,
TORDOPCRLAET —FR, 4%~ FoTv—=vZHEEV: D70%
CHELVWHEFCZELAEE, ERACYSZIYHRBEIDBILERLTWS,

=gy y (HGHEIL) ¥k, BRACYFIYRI{ YA

Fe P v—=v 7/ HEED80~120%TCREEFSH, T U CHEELILRELE
EABUL T EERACY Yy RO kbR D, COEHAL Y
FOVELHRRINE I LSITRINTEY, ROISAERERTHIHEELD
nTws,

(1) ke bEEEREMT D, KE-E? 21 YEEEHORL

2 #4¥YREYFTIVE—AVIERESLTIERIDLTONS, FaFr—

=Y EHFETRT D2 4 Y EBRTOL V- BKE

HHREEOEE  H—16RAKLERU ZEROERFACAT R —&
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Cey
@
T

Der

SN—

Rear wheel
(all speeds)

)
-
]
©
-
| z
=
)
= 2
L
>
=< " Y
| 3 /
?=:° 4
€ ’
-
é 2k \/ /
Front ”,
vheel \ \ e
I\ 1 ot ] J
0 1 2 3 4 5 % 10°
Distance traveled through water, ft
L 1 L A J
0 30 60 90 120 150
Distance traveled through water, m
(a) Single tandem wheels (configuration V).
HM—14 By YFoBBLET 27 VEINDOR

Fu, u—12000‘1“"/l~(63378N)

Ground speed range, knots

ingle tandem Duul

23 to 19 f to 20
to 26

33 to 30 L~’03 to 37

45 to 41

56 to 50 55 to 48

63 to 55 73 to 64

83 to 78 85 to 74

108 zo 101 106 to 92

1.0 - _——e—
st B
o
& &8
g
-
s
-
- 6
2
3
-] \\
B
(3
5
i | \\ \
%
=
o
-
3 2
& Both \
wheels —
1 \ 1
] 1 4
Distance tmveled chrough water, ft
L J 1 Y 1
0 30 60 90 120

Distance traveled through water, m
(b) Dual rear vheels (configuration III).

Yy &y vk, p= 25psi(17. 2N/cm).
dg=1.04 vF (2.54cm)



TE, VOFEBREHTEDNL, v/ 0, LOEYRT, ERIzHbh
WHOHESBEINZH L, KIVIBRTOFVRERRAE Y #y ¥HRELIZL
W LRIOEPALSMD, TOERECEDAATHAGOEHEERE v 0.83
Thoteo THHBERTOBHERSRTIAHKLCIERT 5 BE, BAKEX
DHRELRBRBEWESLIL, TRABIVNIRAEYS IV E-A Y P ULDPER
HELRRWESDLS, COESIOoWnTR, EHEFASEBU ORIV HKTOHIFR

B
=

Fy sy LBnwI b, BRENCHAF -2l > TR—1 71ZR 7,

Tire pressure,p,
1b/in® (N/eaf)

25 (17.2) front wheel Single tandem
~—— =~— 75 (51.7) front wheel wheels .
- 25,75 (17.2,51,7) rear wheel ) {(configuration V)
— = =~—— 75 (51.7) single wheel (configuration VI)
1.0 p — - - -
"
| B sl
|3 k
c Hydroplaning speed, Vp
-
3 /
H
.6
>
Es)
-
(3]
o
2
2
b
s y //
=
2 |
1=
g \ /
3 2t
[
£ /
/
L X
1 N 1 1 |
\ 4 8 1.2 1.6 2.0 2.4
Ve
Velocity ratio,——
Vp

H—15 B vFafile BRI OW T OHEEL & AEE
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Wheel angular velocity ratio,

Ground speed range, Knots

Single tandem
Slush

Water

s e —— 58 to 52
—_— e 80 to 72

.\\\- Rear wheel, water and
slush (all speeds)

Front wheel

L 1 1 1 )

1 2 3 4 5 % 107
Distance traveled through fluid, ft

1 i 1 1 J

30 60 90 120 150

Distance traveled through fluid, m

(a) Single tandem wheels (configuration V).

H—16

53 to 47
78 to 71

Puet

Wheel angular velocity ratio,

106 to 98 107 to 101

Dual resr
Water Slush
47 to 41 55 to 48
79 to 67 85 to 73

105 to 97 106 to 93

1.0 - - -
>
] -
3° .8
\ Slush
.6 \\\:::\\
at \
Water
2
Right and left wheel \
1 I 1 L J
0 1 2 3 4 5 x 16°
Distance traveled through fluid, ft
L 1 1 1 1 J
[} 30 60 90 120 150
Distance traveled through fluid, m
(b) Dual rear wheels (configuration III).
P=75psi

By Yy FolilehT a P VRO AL v &y v b RIKEE O M,
(51.7N/ci), Fa,e =120008v ¥ (53378N), dg=1.04¥F(2.54cm)



« Ground speed range, knots

Water Slush

17 to 15 29 to 25

———— { through 51 to 46
64 to 54
——— w68 o 61

— e 96 to 90 76 to 70
———————— 99 to 91 100 to 96

1.0 — v —— . — - - ——— —

Puet
Pdry

— 161 —

Wheel argular velocity ratio,
Wheel angular velocity ratio,

L 4 L 2 —
[ 1. 2 3 4 5 % 107
Disliunce :ruvleled through slush, ft

Distance traveled through water, ft
1 1

L L ) L I ]
[ 30 60 90 120 150 o 30 60 90 120 150 i
Distance traveled through water, m Distance traveled through slush, m :

(a) Single front vheel (configuration II) (b) Single rear wheel (configuration VII)

in water. in slush. ;

M—17 HRENOKEBHMIQREY Sy vikolkik, p=75psi(51.7N/u),
Fus =12,0008YF( §3.378N), dg=1.04>F (25 4cn)




w
wet

g4 YREDER HB2EvYSI it T4 YHEOEERE—
18IZRd, CHOER YA ¥YRE25% 75psi (17.2~51.7N/cA) T, v 7
AR (EAMVICRT, BEEREST5HAHREE 0w /0a, OELE
ﬁpfhba%EEEFm HEiFOHECZH LEA—Th /e #4 YRE".
25psi DL FIEx30/ 9+ ( 55K/ h) CHRALYY Y vyiFEETH
L5Bbn, 50/ 9+ (92km/ h) CHERATCHHEELDBIENTE D,
4 XRETSPSiDEE, AEYF T Y55/ 9+ (100ke/h ) Cth¥
V72791 (133 h) CTRATHo7, BADIAYAETRAE Yy

Tire pressure,
p, 1b/in® (N/cm®) Q
25 (17.2) front wheel

——— = 75 (51.7) front wheel
25, 75 (17.2, S51.7) rear wheel

-

wdry
o
T

Wheel angular velocity ratio,
)
)
/

2p \/

] 1 ] 1 i ]
0 20 40 60 80 100 120

Ground speed, Vg, knots

H—18 BIYFAREN(RIAVIOREYSIYESI L YREDELSE



B g DR, A4 FuT V=Y S EEORT 0% Th . 4 YIE
RRRBE, HARAC Y Sy v BD iS5y rEELENHTI LR, Th
BOF—sIDUPETHD. 74 YENRETHOEHE O W TRE—1 81
it BN

24 ¥YME25psi CHHRZAZE DAY SUYTH, LHL
75psi TRAEYZ9 YLk, COMEER—EFETY 1 Y HESABRDT
BE, BNTHI4 X OERERI-LBb0DLELLND, ¥4 VHE 25psi
DLEDI VKRS AREMERRIRS L, 75psiNLEDENIDBIVARER
AEYIUYE—AY PEHEULT, COLSCBEETAREREY ALY ST
vIgsh,

HRpRIINOES WARMN(EMNV ) OZEBZOKPIZRT LAY S Y
VMR, H—1915RTe COF—FTR45/ 9+ (83k/h)Drdg
Fo PV —=vY X EENTOREFETCR W DEBL AL YS T YLk,
EHEZED, JVBLEEHEETR, RBHG A Ty Yy Y THRELHEL
bRAEYSI YT D, COERBHCOHER, SEBOTLERET ALY S
Yy IEHBEEARBKRL S URFETHILIEHETH . BROM-HS
KEMBOHRBBILEDY S, FHBRALOHAER TV R, BRAET LV
Py ySesERERD, Sy vEBEXYASLST2EELAR
6EbioEﬂvum&aﬁ%ﬁ%m&%ﬁﬁw%@iﬁLbc%mﬂ1m5
CEEBIFEEFANC LI BMTHS, SO ¥ FLREORRER, KH—160@)
LRI, W RHT A PHETHAEYS Y YT HILREEP 2, SO
EAONBR, UHrrkRokE»btankREERL T, (B
AP YFIVIEBIIFARIKENRWIDIZ)

REFEOZT BH—24YHREOLEOERFEWTEYHEMILEHI LR,
M VOEBETCHRY A Y Y YAELERLAD, T OHRIZOWTR,
a—lscﬁbréboyyfA$%$z5yyayLmvmcﬁbr,75
pSiOBBREIET R ALY S Y Y15, BRUEIPHEATER, 77
ABMBEMOREROP 2ETH o1, HRNZ Y 4 YEBREHRRRZOLH
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Ground speed vange, knots

109 to 100
1,0 == —— —— —— e — — o — ——
S| B § o s
El I Sl

S 5

@ o

2 g

2 > .6

Pt =
| g g

2 2 \
- v ]

> > A
o1 4

N - \
S s = \
| F) ) \\

s €

« o

3 3 2 \\\ \ ~——

£ A S~ £ RN ——

1 \\I\ 1 . ] | \l\\\\ I 1 )
o 1 2 3 4 5 % 10° 0 1 2 3 4 5 x 10°
Distance traveled through water, ft Distance traveled through water, ft
1 1 [ N 1 I — L 1 1 1 1 J
] 30 60 90 120 150 o 30 60 % 120 150
Distance traveled through water, m Distance traveled through water, m
(a) Left front wheel. {b) Right rear wheel.

B—19 H#iREs (EFIN) OEMREERROAL Yy viklkD LK, p=25psi
(17.2N/cd), Fue =12,000K¥ F(53378N), dg=1.04vF(254cm)

-

~
4
L




RS

-

AEL, BEYERALELIE5RDNIVARERAEY SOV E—AY I E
FEHU A,

KEOES %4 ¥WNIE 25psi (17.2N/ch) TR I OFIHEHBHDRE Y
F Ui T B KEOEBIZOWTHRE—2 012RT, K&#iZ0.15~1.25 4
¥F (0.38~3.18m)DMTE 2, EABERERT70/ v} (130k/h)
EACH2le TRRAL FRT V==Y SREEEO45 /v | (83K h)
IVLPEVEVWEE TS S, COERN—TR, KESEm-ToeERY
Y7 o THUAR, HAKKB-ZEATHRERALY SV YEBDHI L
ERLTCWH, ISR, KEXKEWLEOMR BB TR T ..
IVKEHRKET, BEBRZERACLHFET LAY Y I YTE, TALODF —
Sk, COEBRANLFEY 044 ¥F (1.010) OKEFEROALE Y S
Y ERREIEBIEERLTND, LREISDOSI A ¥ PV y FRAY—>
PHERECHATEEOL S ROBRNSHER 2 ¢ v &y YHECKREIBR
THELRRETRETHD, TR OHBARINZ L > THRAET D ATV —
L, BMKEHMAEBRRE Yy Sy VERLEETHES5, TANOMBBELL
T 4vAR, 2ONBEBIEVS - THAIRAIORIICZESGTH ATV -L
BB BHEERLTWE,

B—21K, EREY ST yIRTKEOEEERLTL5, TOHIz
RTF -9, ¥4 Y HES0psi(345N/cd), KEO0S4 vF (127m)E
24 ¥ NE75D0si (51.4N/cd), KEFE2.04 v7 (5.08m) D v F ol
CF2FLTBAELDTHD, 4 ¥HESOpsi, KEOSI¥YFODLE, »
fFaFv—=vZ#EK63 v} (116w h) PIEOEEFERIZRWT,
COBAMDFBRI ALY F I Y LN, BHAREARBETORYYF I ¥L
Teirotee LIPULKE204 v F, 4 ¥ETSPsi, 78/ v F (144kn’h)
O FaFv—=y 7 EEY OB LHEET, TERIZRGKER YIS Y
YU, CARBRELML, TOX S KSEHAKETR, MBSBROEREID
LTOKYHE LEBAVWADEHARES, RRAERTAEWLIbrOKE
BT b, BHRLIACYSIUYIEBERAEKL TV S,
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Yuet
u’d Ty

— 96T —
Wheel angular velocity ratio,

Water depth, Ground speed

in. (em) range, knots
= — 1,25 to 0.80 (3,18 to 2.03) 71 to 63
—— == 1,10 to 0.75 (2.79 to 1.90) 70 to 62
——— —— 1,00 to 0.40 (2.54 to 1.01) 71 to 63
0.45 to 0,15 (L.14 to 0.38) 68 to 64

Decreasing water depth ——3

] 1.0 h /
[ oy ,
B CA R
\ / s /
N F
£
L / o 6 /
-
b1
3
: /
a
>
_ / ol
it /
2
N\
N
9 2k \\ /
- @ . —
S
N
&
"
1 - i 1 \ | 3
4 5 X 10° ° 1 2 3 4 5 X 16°
Distance traveled through water, ft Distance traveled through water, ft
! 1 ) 1 1 L 1 1 1 1 ]
30 60 90 120 150 0 30 60 90 120 150
Distance traveled through water, m Distance traveled through water, m
(a) Left wheel. (b) Right wheel.

R—20 BF=7VES (RAL)OREY &y ik L KRDEL, p=25psi
' (17.2N/c#), Fupu =12,0008>~ F(53,378N) :



Ground speed range, knots Ground speed range, knots

33 o 28 —— 35 to 31
52 to 45 — 55 to 50
97 to 85 —— 91 to 83,

—_— s —— FO Y —— - o a—
~—TFront and \Fronc wheels
rear wheels Rear wheels (all speeds)
g B sl 2 \
Fl® 8t Fl® -8F
) )
bl b
] Right rear wheel ©
Y 8 ~ o .6F
2 2
- a
v v
Q o
2 2
s g
! W b A .
= 'E Front wheels = Front wheels
oy, 8 1)
-3 c c
< Left rear wheel °
J 3 r
g 2 ] 2k
E E
L 1. 2 L L L i 1

J J
0 1 2 3 4 5 % 10% 0 1 2 3 4 s x 163
Distance traveled through water, £t
L 1 ! 1 1
] 30 60 90 120 150 0 30 60 90 120 150

Distance traveled through water, m

Distance traveled through wuter,l fe
] 1

Distance traveled through water, m

(a) Water depth = 2.0 in. {5.08 em); (b) Water depth ~ 0.5 in. (1.27 cm);
p = 75 1b/in2 (51.7 Nfem?). p = 50 1b/tn? (34.5 N/ew?).

M—21 T aZNVNFYFARMOFMEBRORE Y sy YRIELEK, Fia=223008F
" {99,195N)




B XYL —EK

16ma7OMﬂfﬁf%%Lt74WAm,E%27V—ﬁﬁm%®ﬁﬁ
&ﬁifhbo@*22&Zsﬂﬁatﬁ%ﬁﬂ%#f®izrfﬁt,17
V—RR&7OMﬂjimaELaotEE&ﬁbfmboﬂ—zsazscm
KTR,ﬁﬁ%géﬁhﬁﬁﬁﬁizb%ﬁtﬁb(ﬁibﬂfhbom5b
cn4anv—zyﬁﬁﬁﬁ&(ﬁmfﬁbant)D%?‘6@Lﬁ§®
&ﬁ%i&ﬂfbboLOID§¢3V1®ﬁCﬁL1,E%M%QWA4F
B AUy ORI LRI SR, 1.0/ LN EORIEHRIE

cﬁbfm,ﬁﬁm%énn4rujv—:yamﬁ%uébaﬁmgnaa -

27 V—-RROFERE CORfhERl 6mT 4 v APDRIHOH,
E—zzt23®gﬁm,m&%%Hf®SO®mo%Dbt27V~ﬁﬁ%
%ﬁiyfA@%(Eﬂl)bb%&bfmb:a%ﬁbfwbofkb%

) BRZ A YORHHOLTADHE ETHERL .

Robster tail

o

®— 22 fn7w&vaEﬂ(mﬂl)@ﬁﬁwzfv>%ﬁ
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43

) e ors (v) Vofvp = 0.32;
G == : Vg = 25 knots.

(e) vg/vp =~ 0.32; (a) Vgfvp =~ 0.6k;
Vg = 25 knots. Vg = 50 knots.

(e) VG/VP =~ 0.96; (£) vefvp =~ 1.23;

Vg = 75 knots. Vg = 96 knots.

B—23 F.7rsyFalsl(BAT) coAT vk,
F.,, =22300KvF(99,195N), p=75psi
(51.7N/¢d), KBEO0.5 4 »F (1.27¢m)
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@ MFERREBS 1Y OAROADER ETHERLE,
@ “wm—zpr—zar” FrRBHER, SREEOHRAY 4 YORMT
S+ n, HAIEEORRIZX - THERERLE,

AR OHEE 7 4w AR OBREES 2 o0MOERER (BH,
E)DZ4 ORI LRETHHDTE BT LERLTVD, H—24 @)K,
WA CF A PO OEBERLTWS, KAEVOR WU AT Vv~
$iEr, B—2 5 QEREATWBML, ¥ ¥ FARBRI (BAVIZL
STHEINE, & v FARABIER B S Ok 27 v —Rigid, HREH
OEEEBR S LnE > TELIN, TLTHBMINS S ¥ 7 AHR»H OH
27 v —rbRETHHDEECLRD, 3 Y FLERENLRET DS
mefv—m,:®%@ﬁ$®ﬁﬁ®ﬁm&%?b17V*$%ﬁﬁ%ﬁ%
cERWEIZLE,

:@zfv—%%cﬁ?bﬁéﬁmﬂmm,E—zscﬁ?t:bwﬁﬁé
BRI (BN ) PO ELEELHET ST LMok, BERVE ERET
BAREE2 6@ LR, MBTHEDERNEE BRI TEE, BoMEE
MIzsbY BT EERLTH D,

L35 —oHEsHEH AT U —KREMENEH SAL, BWRLDTS
htﬁ%ﬁﬁ(@ﬂﬂtm)#b%t&@74WAm,:®mﬂ®&4?fﬁ
SREERES, SM-ROAG AL 4 ¥ ORIFZH D EREHEBEY (B
LEiEaE ) OB, RARECHET AT LA TEHLLITLERLTL
B, cORFU—FHERLTHRNEN LR - T, HEREECHBERBIL
EkéoCm%%?%B#Cthégﬁm;E—27&28Kﬁbfhbo

STORFAPSREELA-HGE A7V —OHILEIR, HEREBINETLE
ZEMT B LRI,

%&%Eﬂbbﬁibtzfv—ﬁﬁ%ﬁfo®—28mzjv—ﬁﬁﬁ§
BIFCHKCHRCI S RBRELTCVWDHI LEHE > T D,

27V -RENT B EREOEE £ TOHEBEINZFL, BEHKE
%Lam%cﬁﬁéﬂbﬁﬁm,n%FDTV—:VyﬁKHToﬁiﬁﬁf
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(a) Prior to entrance

(®) Vg[Vp ~ 0.295
into water; Vg = 23 knots;
Vo = 25 knots. Water depth = 1.0 in. (2.54 cm).!
7‘ " RS %

(e) Vg[Vp= 0.72; (d) vc/vP = 1.01;
Vg = 56 knots; Vg = 79 knots;
Water depth = 2.0 in. (5.08 cm).

Water depth = 1.0 in. (2.54% cm).

A

(e) VG/VP =~ 0.69;
Vg = 54 knots;
Slush depth = 1.0 in: (2.54 em).
B—24

(£) Vg/vp = 1.0%

Vg = 79 knois;

Slush depth = 1.0 in. {2.54 cm).
HIRT 27 VRS (BEF T ) o2 v—J ik, 1661186
Fiee =12,000K¥F(53,378N), p=75psi

(51.7N/eR), KEE 1.0~2.04>F (2.5 4~5.0 8ca)
FRUTE1.04 ~F (2.5 4cm)
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(a) Entrance into water; (v) Vgfvp = 0.4k;
Vg = 20 knets. Vg = 20 knots. N

(a) vG/vP = 1.29;
Vg = 59 knots.

(e) Vg/Vp = 1.71; (£) Vg[Vp=~2.22; | g5 1407
Vg = 77 knots. Vg = 100 knots.

M—25 Hsv7amAl(RAVIELD X7V -k,
F.:=120008>F(53378N), p=25psi
(17.2N/gh), KB 1.04>F(2.540m)
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P

- &

&‘;M‘ :
(a) Prior to entrance (b) Vg/Vp = 0.53;

into water;
= ts.
Vg = 24 knots. Vg = 24 knots

(c) Vg[Vp = 1.20; (a) VG/VP ~ 1.29;
Vg = St knots. Vg = 59 knots.

(e) VG/VP = 1.7%; (£) vG/vP ~ 2,22;
Vs = 77 knots. Vg = 100 knots.

B-—26 RS (RIIN )= X B 27—k, :
Fe.s=12000RvF(53378N), p=25psi
(17.2N/ef), KE1.04vF (2.5 4cm)
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RN G &
(a) Prior to entrance (b) Entrance into water;
into water; VC'/vP ~ 0.17; 0
Vg = 37 knot.. Ve = 37 knots. ~

(a) VG/VP =~ 0.87;
Vg = 43 knots. Vg = 68 knots.

(e) Vg/Vp =~ 1.00; (£) Vo Ve ~ 1.23;
Vg = T8 knots. Vg = 96 knots.

B—27 #%7.7VvEAN(RHI YIZE B 2T U—JBik,
Fx.x :12’000’—1{‘/_}:(53'3781\1), P—75ps1 L-66-1189
(51.7N/es), K& 1.04¥F (2.5 4cm)
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Water depth = 1.0 in. (2.54 cm)

(d) Vvg/ve ~ 0.80;
Vg = 63 knots.

(a) Prior to entrance (v) VG/Vp =~ 0.25;
into water; Ve = 20 knots
Vg = 20 knots. ¢ '

— 691 —

(n) vG/vP = 1.3%;
Vg = 104 knots.

(g) VG/VP = 0.91;

(£) Vg/[vp = 0.60;
Vg = 7L knots.

Vg = 47 knots.

(e) Vo[vp = 0.35;
Vg = 27 knots.

H—28 HEM(ENMIIZEZRFV—FRe Fue =12000£¥F(53378N), p=75psi
S (5 1LIN/eh)
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wne—— Landing-gear drag
(single front wheel)
—— —— Upper mass drag
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~
x
-
Qv

Fluid drag
parameter, kN

Fluid drag
parameter, b

=]
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A

& Ground speed, VG' knots

{2) Flap angle = 220,
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o0

el

3 _ﬂ.,,ﬂ,,gjﬁ;//’p—ﬁ\\\\\ @
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Ground speed, VG' knots

(b) Flap angle = 55°.
R-—29 BiFis (WRHV) CREASEF L HKEREROHE,

F.,:=12,000% F (53,378N), p=75psi(51.7N/¢%)
de=1.04vF (2.5 4cm)

B LK 12,000 K~ F (53,378N) OBWERT, sy Fal@ (s )
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TOE v F Yy I BERDIATHOIDTCH o720 COBLRRETS -1 b,
NP2y P BERAE~REAL EDEET, P oF v IiodLeE

BERBDTREECSH o, KERL vF v 7R, H—3 00BHIERL
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. o

Film speed = 10 frames per second

WRE, SAE, Baq Forr—=y 7 BEORBIZMNT B -y¢<7¢ﬁﬁﬁwo
Ve=100/9h(185k/h), F.,, =12000&~F(53378N), Vj=1.29,

p=75psi (51L7N/ci), KEE1. 04 v F (2.54cm),
BHE Ry FYIDY Y RA=BEFINR TR,
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———0—— With alleviator
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(b) Rigid metal alleviator.
m 20
EEN a 4px 16° Z
P - -
a g &
9 @
2 €
g 10 H
2 2} | a i
0
g 2
kX °
o
° -t
= 2
o= B
[+]
(4] 120

Ground speed, Vg, kn;)ts

(c) Rigid metal alleviator with curved top.
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