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The Research of Accidents from the Uses of Trailers and Semitrailers

Chaipawin Sirikururat
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Narkphipat.
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Abstract

Nowadays the economics grows rapidly, the uses of trucks and
trailers become more important. So the tramnsported vehicles should be
developed and improved the eftficiency. This project has the purpose
for improve the charactérs of the trailer that become the most
important. in the transportation today to have more efficiency. Not.
only the load efficiency, the driving but also the other factor that
make it safety. The improvement of the characters of the trailer, we
base on the Engineering theory such as Strength of Material, Solid
Mechanics, Machine Design and the other Engineering Det'inifions. We
stress on the real work on the real road to make the most suitable

utilized manner.



A1 TUN

o .
unn 1 umin

Q' - ar
UMM 2 naM wasvWANNT
um 3 ATTAMN

. PN s
unfl 4 NI uAsETL
ANANUIN

ARGNTINUTEAE

L BRI TENNEN

AU

124
127
137

138



dy I dl Y o L ¥ dl = 1 gj 1 Y o ¥ L8 ¥
nanstiluenasiianulidmsunisidnuiensfinymingu leugslihlulgussleviiunisin

I P~ O a &y agve & - - & Ao ° v
13J'3']ﬂ5m1m6]1/]\‘13u @ﬂV]\?W'uJiJELWWﬂLLLUaQLu@M'] LLaSG]EN@'NENﬂ\TLG\]’]GUENLE)ﬂa']iv‘!ﬂV"Iﬁ\TVINﬂ’]iu'ﬂiﬂeﬁ



mih

3.. o 4 - ] asal - atal g ¥ ‘l [v)
me'mu'-mmtwauamzmuuna\s-muw'lvmmsﬁmnmmm i e
< 4 al w <
L ERATATHIAN DA ﬂ'numm'm‘lunfnwuunuun-gnw ssliade MAWIITANATT
a2 ' . g .
LE e waamun'rmfﬂnﬂ'mﬂ'{\idfmm\m Uraaemi Haaau e En Ty e o8

NHIMASMANATA BN IHINT TN




d’l I dl Y o U ¥ dl = 1 g_jl 1 Y o £ 6 v 1%
wnanstiluwenarsanulidmsunsldnunenisfinyivintu Tdeygelvihlvlduselesdmunism

Lidnsdilaensdu Snvwvnuiilvidaudadiion wazdesdddadivaaenarsynasaninisinluly



-2

1ﬁﬂﬁagaaﬁaqﬁﬁLuqﬁtﬁﬂaﬂnn111ﬂ1nddo1uﬂ 2533  TauTwRannTHAng

L] (-] - 1] [ Y] x
MUAININLA WLIRAUNBINGN 54 518 IQSRINAINATIANNT] sl

7nﬁqqﬁuﬁmq§qnaq 12 18
TOUNTUTAUTTIN 18 Ta
TOMNRUTA N T A 9 91
TauNTuAY 5 714
TonNAnAS /AN 19 18

o o a ¥ gy a ¥ u o  day asr
uawﬂﬂqumanntnmnunaTMLnnﬂ11uxﬁanﬂanq1umﬂun1waauuazﬂ1ﬁNUaaana
. v - <Y e NG A X4
a819n meuul7ﬂ1qﬂ11n1qnnﬁ1na1uﬂ1aﬂaqnuqnmLﬁ@nﬂztﬂanu twaaandwugmlﬁa
) »
ﬁuxﬂumauﬂqﬂnqumtuq NEUAUL TIRITANENDNATHAR , WA, TUIANAA U WMINAAER
qungnmﬂaﬁﬂauﬂutﬁaqﬁun111§1ﬂﬁ10
q
LV T ) @wo -y L] ”03
AUWIZITIRARAITIMA NN [ UATEN A TaM 3 LIgan
. “ M et ! - 8 o v 4 k-
T ) 1an1uuu1anutﬂaaﬁ1umqLaqwﬁtﬁuﬂauqﬁ1nauaﬂﬂ30uazu1

v b 7
mmm'mmmnn'nqnnmmmmmmé’aaug'mﬂuﬁ': Lav

PRI

LJ.J;.

FUWI w (W)



t 74
o - -~
TUIANIATIUTANTA lon i Uidena L
WV ﬂ'u d'vJ e UvuJ
MmN - e deand i ieidana iy sasdutsnauiteiie
a' ar [, BK] (Y] LY I 74 [ 74
FUBANINGITA  UA BITINTEANL E I IEseul1eIsiias
Bitiu 2.50 1987 uasdiadwiIad mlTENaLTNR R
LAURAUANSRUUANTANLWATTNA 18 BILAY 15 LTURLNaT
[ {74 ] 1
gy - Lﬁa5@11nﬁu11uﬁqdduﬁgqﬁQQnﬂq1nqsm301utﬁu 3.80 13T
) Y < 'Y} alad Y] ' -
Viussansvusurmn niavnqusfqnnuﬂqﬂund1q1utnu 2.30
LT 1ﬁ§ﬂ1ﬂu§q1ﬁ1dtﬁu 3 LUAT
H [ 's 3 4 o -
AUENY  — AINEIITANTAN 1 IUANTIuENEA uarRenaY L NaTaIniiuty
wﬁﬂﬁqdquﬁanQnaqqnqzﬁaqiﬁLﬁu 8 LUAT
Qu’;u <l l‘;u ’;n ar [ .Y
Wieniviin n1m7naaunwa11ﬂaﬂqg uﬂnun1nuazu1nunu11qn10unu1uLﬂu 18,2008 An.
v
iwiinaeiuaiwatas e 9, 180 an.

amrimmande i fumersmaatu e i 49 nu. /e, Bdhelacadse 1l

(AU 68 nu. /T3,

PIruentuiRy 800 o

-—

I
L4

|

o

i

>
a4

b1

13
A

st = - nee o




-

wiT iR TIME I eun iR et Tan N (Semitrailer) AaTan
mﬂ - " flu [] [V ‘l 4‘ ‘: - “ [y d
susetiusefauludiaiadinthilias Faaiuanae  wasimiinTaTuniwviinusAUINE U

i aﬁamuummz’i'anmmﬁua'mgq

AN INUATAIRES  ~ asamne bitiu 2,30 1ues nqwa§q151ﬁlﬁu
3.00 LAY
g 1} " -
- aamnd1eLiu 2,30 taeTme ) ue bl
2.50 LuAT ﬂqﬂuquﬁ1ﬁtﬁu 3.80 LUGT
ANET7 - ﬁ11uaﬂqqﬂndaunﬁwQQRQﬁﬂaQQ1ﬂtﬁu
12.58 LuA75
ae B [ < 1 - S
Hieniwiin - sanniavrila BilAw 2 wwan

N} [ *»
1. mhawvartagy Waaeiag dwiinasiwan i 6890 A lan3u
- - ' - v Y o 3
2. ﬁumtwaﬂtmaa1ﬂaﬂqg n?aaqeLnundwguﬂnunaqlwaﬂ1uxﬁu 9100
A lanSu
- [ d. ‘0’ (Y3 L)
3. tiatwand (Tandem Axle) THaraiaa iwiinasiwan it iuiwanas

6108 1 lan¥u
4. dieiuand (Tandem Ax1é) 1§Hﬂiéﬂ?aﬂﬁﬂtﬁuﬂiﬂéﬁﬁﬂﬁﬂaﬂtwaﬂ1ﬂ

IAULWATRE 8200 1 landu

| X
:""&F’“ .

SONAWI

<4
s

o ‘”*‘gu [ 77 77 CENI;»
| —(grie
l

UANAMANEYE , TR , nuqan11u11qﬂu§1L11§q§aQQQ11mn5nnmsdﬁqq
' o o : 1 g o
1897w 110 A enasTaTediad , Jvuubada , TsuunaTiuTe e TeRnuae

' v ey ' © - [ 3 v '
AN L VRTUHNARANITHUL ARAUNANITAWING A B\T‘lz\lﬂﬂaqflﬂﬂ\lﬂ



Trailer

Trailer Couplings, Hitches and Safety Chains
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Safety Chain

6.1 Definitions Safety Chain MNﬂﬂEQﬂﬂ1tiaudaqﬂﬁum

Wie Uazdn Safety Chain 3wt fhdmsaviaann
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6.2 Installations and Connections Safety Chain
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TABLE 1—STRENGTH RATINGS FOR BALLS AND TRAILER COUPLINGS

s Trailer A
C‘;M::ﬁ'- Coupling ma:‘:':::m::::m) Minimum Brecking Point
e::lon o.::nno- {where ball-type Requirements, ib (kN}
hitch is vsed)
Closs 1 No, ! I 1-7/8 Longitudinal tension: 4000 (26.7)
{47.6) Lengitudinal compression: 4000 (26.7)
Transverse thrust: 2000 ( 8.9)
Vertical tension: 2500 ({171.1)
Vertical compression: 2500 (11.}
Class 2 No. 2 2 Longitudinal tension: 10 500 (46.7)
{50.8) Lengitudinal compression: 10 500 {46.7)
Transverse thrust: 3000 (13.3)
Vertical tension: 4500 (20.0)
Vertical compression: 4500 {20.0}
Class 3 No. 3 2 Longitudinal tension: 15000 (66.7)
{50.8) Longitudinal compression: 15 000  (66.7)
Transverse thrust: 4000 {17.8)
Vertical tension: 7000 (31.1)
Vertical compression: 7000 (31.1)
Class 4 | No. 4 | 3aii ond bolt shail Longitudinal tension: Gross traiier weight,
be of such size and | b (N} X 3
strength as to con- Longitudinal compression: Grass trailer
form to the minimum | weight, !b (N} x 3
breaking sirength Tronsverse thrust: Gross trailer weight,
requiremants of the | Ib (N) X 1
mating coupling re- | Vertical tension: Gross trailer weight, tb (N}
quired for the speci- | X 1.3
fic load of Class 4 Vertical compression: Gross troiler weight,
Trailer b (N} X 1.3

NOTES:

1. Vertical Tension Load Requirement—The vertical tension load requirement is exiremely
important because of the mechanics of holding the ball in the socker. On vertical tension {or pult
out) testing, the major portion of the tensile load is tronsferred from the lip of tha coupling to
the bail clomp ond its supporting bolt, rivet, or inclined piane. Whils reiatively litte distortion
occurs in the coupling houting, *he bail clump is forcea back and downward until the final
restrictiig forcw reroining the batl is lost and pull out occurs. The lood ar which ratention is
maintained is nighly critical and loss of purchase on the bail occurs suddanly, going from sate
retention to complere seporation,

2. Coupiing versus Hitch Static Bench Test Lood Requirements—Coupling strength dasign
criteria are necessonly differant thon those for hitches and will be greater becouse of the
stressas ‘D whicn each is subiected. Couplings are welded or bolted 15 trailer tongues with only
the sockat and latching i posed. The coupling socket must take the concentrated
dynamic shock load os weil as the varying stresses induced from normal trailering, and is the
point of highest stress. The coupling housing must also be of sufficient strength 1o resist crushing
or deformation when the socket is free of the ball, ’

The hitch locd is distributed through the hitch P spring deflactions in the towing
vehicle, shock absorbers, and the vehicle structure, and is affected by entirely different force
distribution than the coupling. Hitches are actueily subjected to much lower unit forces than are
the coupling and the bail.

3. Di ional Tol on 8all Di s—The allowable finished di ional tolerance
on all bail diameters shown in this table shall be +0.000 in (0.000 mm) and —0.030 in
{0.76 mm). 2y ““diameter'" is meont the through dimension token on any plane passing through
the centar »t the ball on its soherical surface.
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TABLE 2--TEST SPECIFICATIONS FOR TRAILER HITCHES, HITCH ATTACHMENTS,
— - ANDC- COUPLNG ATTACHMENTS

5 - . 9 .
Fot Dewgpnation Test Lood

“atncy WTGT Te Swremon M
weerse Thrust .
-heol tenson and compression Q.

in

P B

L4 -t
X O TrTier wegemt
x wregnt

wnin

$foss trasler

<
A71M 2

TABLE 3—SAFETY CHAINS

Troiler . >
Classifieation Chain Specificotions

Class 1 Steel Welded Chain or equivelent in 3 th: 2000 Ib (8.9 kN) mini
brecking rest lsad, e b (e

T 2 SnawoicenCmerWnﬂrvqmlxct:,lS&'cﬂlw
Treonrg e oo,

Sasy 3 Smm-c&acnmnmm,b.nliﬂ‘;m
Sreexre wwr ooz
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'ﬂnwmmimmﬁubrm'dbmhm
mmmvwqumm-@sfhwﬁb%iﬁr»
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VERTI!CAL TENSION
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AND COMPRESSION

T

FRONT VIEW

SIDE VIEW
TRANSVERSE THRUST
NOTE: TEST FIXTURE 8ARS TO SE SOLID AND FIT SNUGLY
INSIDE OF HOUSING CHANNELS

©IG. I—TRAILER COUPLING TEST FIXTURE AkRANGEMENT
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FIG. 2—TYPICAL SINGLE SAFETY CHAIN INSTALLATION
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FIG. 3—TYPICAL DOUBLE SAFETY CHAIN INSTALLATION
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Tire to Body Clearance Check for Recreational Vehicles

[ ' uu“ﬂ’q < (Y4
1. Scope QWQﬁTSﬂQﬂﬂﬂﬂWQﬂﬂu ﬂﬂaﬂﬂWTﬁﬂasgﬂﬂﬂﬁﬂﬁﬂqﬂ waran

2. Basic Requirements

2.1 Front Tire to Body Clearance

- Front Non-Driving Axle  Te58MinNgIuaz@iilNegn
o 6] aral & i < o W
uu5u11ﬂu18ﬂ5ﬂ73uqm @g.5 Wy (13 a.3) iﬁ?“ﬂﬁﬂqﬂquﬂqnﬂ 4.1

- Front Driving Axle  TEasTewlngaIUazdinUTENR

X
.5 473 (13 4. )

2.2 Rear Tire to Body Clearance

LIRSS ! -~
- Rear Non-Driving or Trailer Axle 1sasﬁaa§aﬂa
4 4 < o
8.5 17 TgastBanasuna wiala 4.2
- Rear Driving Axle 1zﬂsﬁaa§aﬁuuxﬁw1zniﬂqaﬂﬁuasﬁq
o X < &Fw
fleha 8.5 U7 TIgazidaa Wiaia 4.2

3. Method of Determining Clearances

3.1 Design Layout

3.2 Vehicle Check

4. Design Check Procedure

4.1 Front Tires

~ Independent Front Suspension ATl aTIeISEY

2 ar e as 2 Q ll‘ﬂ' og
TEWIINAIINUAIN ﬁzﬂﬂﬁﬂ§¥ﬂjﬂjﬂiﬂLﬁﬂujnﬂju _
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Steering Anglea Ride Position
{inside Whesl)! - ———— —— - -
fig. | Fig. 2
0 deg Full jounce to full rebound
(metal to metal)
10 deg Full jounce
[metal to metal)
20 deg 1/2 Ride jounce
comprassion
Full Tuen 1/3 Ride jounce .
bumper compression

R
A7 INn 4.1
- % 4
- Solid Axle Front Suspension AT ATy
] - x t 74 o § 74 " L 74 ¥ -
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Steering Angle 4 " Ride Position
Fig. 1

Fig. 3
0 dog ————y ——— One wheel jounce

Fullturn — 1 Two whee! jounce

!Outside wheel anglc established by vehicle steering geometry.

4.2 Rear Tires
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- Solid Axle Rear Suspension
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¢) Alternate Proposal - One Wheel Jounce
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FIG.
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]
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172 JOUNCE BUMPER
COMPRESSION

V3 JOUNCE BUMPER
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FIG. 2
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Truck and Bus

Nomenclature - Truck, Bus, Trailer - SAE J687C
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Motor Buses - Motor Types

1 s v U
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4 ' b4 ° 1
Truck Tractor gnaaﬂununqtﬁaﬁqsnw1q TAMTONNUL

Motor Trucks or Truck Tractors - Major Types

Cab - Alongside - Engine Motor Truck or Truck Tractor (CAE) ARTONAIU

[ " Y] <4 £
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Cab - Behind - Engine Motor Truck or Truck Tractor (CBE) AaTanaueuiiy

(1Y) - < 'S
uasdqumﬁnquagaﬂunaqnaqdvuLﬂiaqaum

Cab - Ouer - Engine Motor Truck or Truck Tractor (COE) AaTamiduLaTas

¢y 1 v alat
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e S UM WNnEaN Semitrailer
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Truck Trailers -~ Basic Types
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Balanced Full Trailer iiusminelaiuaimiwiinad uuinarenawiwinumn

Load - Dividing Dolly tfun137miiuseninesn Truck Tractor Autafiwine 1iia

~ %

-« > o
nqzaﬂuﬁﬂuﬂu11gnﬁqwdqnamaquuin Truck Tractor
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Trailer Converter Dolly iiusawietaieiud 1 twa1 meufulal 5 uasBudu

J dll “‘ 4 L 1
A9 LuaqzLﬂaau11n1anqwaqsﬂu1nu1q

Pole Trailer ifusminsiibiliuremiaivda wavgnasnuuniiia BsoussmnainTea

(Hausa lnaInaan (Pole) tﬁan11nudq§hﬂﬂisﬁzuiﬂoaﬂ?ﬁ?aﬁﬂﬁna

Truck or Trailer Body LﬁuTﬂ1qa¥1qﬁﬁsznan1ﬂﬁqaﬁaq LW |1 lunnTmiaNamg
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Truck Ability Prediction Procedure
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Tubeless Conventional I ety Tire
Tire Size Tire Size Rating Factor
6.00-16" 6.00-16 [} 12.40
6.50-16 6.50-16 4 11.85
7=-17.5 7.00~15,7.00~16 ) 1175
7-17.3 7.00~15,7.00-16 8 1175
7-22.5 6.50-20 é 10.15
7-22.5 6.50-20, 7.00-20 8 10.15
8-17.5 7.00-14,7.50~15 6 1145
7.50-16
8~17.5 7.00-16,7.50=~15 8 11.45
7.50-16
8-19.5 7.00-17,7.50-17 3 10.50
8=19.5 7.00-17,7.50~17 8 10.50
8-22.5 7.50-20 8 92.50
8-22.5 7.50-20 10 9.50
9-22.5 8.25-20 10 9.20
9~22.5 8.25-20 12 9.20
10-22.5 9.00-20 10 8.80
10-22.5 9.00'-20 12 3.80
11-22.5 10.00~20 12 8.55
11-22.5 10.00~-20 14 8.55
11-24.5 10.00-22 12 8.15
12,00-21 12.00-20 14 8.05
12.00-25 12.00-24 14 735
T2=22.5 17.00-20" 12 430
12-22.5 11.00-20 14 8.30
12-24.5 11.00~22 12 7.90
12-24.5 11,00-22 14 7.90
13.00-21 13.00-2¢C 16 775
13.00-25 13.00-24 16 7.10
14.00-21 14.00-20 16 7.35
14.00-24 14.00-24 16 875

-
AT NN 1

Tire Factor =

168

Loaded Radius
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PROCEDURE FORM FOR: DETERMINING GRADE ABILITY
AT A GIVEN ROAD SPEED AND EQUIVALENT ACCELERATION RATE

Data Pertaining to Vehicle and Conditions of Operation

ltem

1. Vehicle identification [Make, model, and type of vehicle(s))

2. Vehicle overall maximum dimensions (a) Height.......... ceemenncf (D) Widthe...... RN 3
3. Total gross weight in thousand ib ..........

4. Manufacturer's maximumn gross vchicle weight rating for power unit in pounds ....c.c.cceeneis

5. Gear ratios (a) Transmission... ... (b) Auxiliary transmission (c) Axle
(d) Total gear reduction................
6. Tire size (driving wheels).ovcncenneene
7. Net engine power at sea level (@) .o 1P @t (B) veviessssesnnen spm  engine speed
8. Altitude ................ Lt
9. Road surface type and condition .....ccounnenn.
PROCEDURE
Steps Proceduro Value
1. Apparent road speed in mph * {item 7b)
Tire tactor,
ltem 3d) X {"roplq 1
2. Net engine hp corrected for altitude | Altitude factor,
y i * Table 2 ) X {ltem 7a)
3. Reiling resistance hp Rolling foctor,
. (FTais'>) X thtem 31
4, Air resistance hp Area luctor,) X (Valociry fuc!ar,) X Altitude luc'or,)
Table 4 Table §' Table 6
5. Chassis friction hp {Chassis facter, Table 7)
6. Level road hp Sum of valves 3, 4, and 5
7. Reserve hp" {Valve 2} minus (Value &}
8. Grade resistance hp per 1000 !b weight {Valve 7}
{ltem J)
9. Grade ability on Class | roads {good) © Grode factor,
vaiva 8) x (535 i05°")
10. Grade deduction for road type and {Road factor, Tabic 9}
ond condition
11. Net grade cbility at apparent rood {Value $} minus (Value 10}
speed D’
12. Approximate acceleration rate on {0.2) X (Value 11)
lovel at apparent road speed in mph
per sec {tolal gear reduction less than
10.0)

» Apparent soad speed can be attained under given conditions only if sufficient net hp is available.
b (¢ this value is negative, the net hp is insufficient 10 attain apparent road speed.
¢ Correct valua using Toble 8A if 20% or above.

Altitude Altitede

Allitude, ft Facter Altitude, ft Factor
"] 1.00 8,000 048
1,000 0.96 9,000 0484
- 2,000 0.92 10,000 040
3,000 0.88 11,000 0.56
4,000 0.84 12,000 0.52
5,000 0.80 13,000 048
4,000 078 14,000 Q.44
7,000 072 15,000 040

o
A9 2
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Roflin Roill Rolling Rolling Rolling Rolling Relling
Meh F.au. Mph hd:'. Mph Facter Mph Factor Mph Factor Mph Factes Mph Faclor Mph
)| 0.020 n 0.252 21 0531 33 0.859 41 1.234 51 1.658 41 - 2,129 71
2 2.041 12 0.278 22 0.562 32 0.894 42 1.275 52 1703 62 2,179 72
3 0.063 13 0.304 23 0.593 33 0.930 43 1315 53 1748 43 2,229 73
4 0.085 14 0331 24 0.625 34 0.967 44 1356 (1 .54 _ | t794__J__.64 _|. 2280 74
E 0.107 15 0.358 25 0.457 35 1.003 45 1398 55 1.841 45 2,331 75
6 0.130 16 0.386 28 0.489 35 1.041 - —46 1440 56 +-886— 14 2:383 78
7 Q.154 17 ‘0414 27 0722 37 1078 47 1.483 57 1.935 67 2.435 77
8 0.177 18 0.443 28 0756 38 Lz 48 1.526 38 1.983 68 2.488 78
4 0.202 134 Q472 29 0790 39 1155 49 1569 $9 | 201 49 2.541 79
10 0.227 20 0.501 30 0.824 40 1.198 50 14613 40 2.080 70 2.595 80
]
Rolling f (7.6 + 0.09 mph) X mph
olling factor =
s 375
)
o
AWM 3
Maximum Max Vehicle Widih,
Vehicle
Height, f1
3 3-1/2 L) 6-1/2 7 7-1/2 3
5 0.057 0.062 0.068 0.074 0.079 0.085 0.091
5112 0.063 0.070 0.076 0.082 0.089 0.095 0.101
é i 0.070 0.077 0.084 0.091 0.098 0.108 0.112
6-1/2 0.077 0.084 0.092 0.100 Q.107 0.115 0.123
7 0.083 0.092 0.100 0.108 0.117 2.125 0.133
7-1/2 0.090 0.099 0.108 0.117 0.126 0.135 0.144
8 0.097 0.106 0.116 0.126 0.135 0.145 0.155
8-1/2 0.103 0.114 0.124 0.134 0.145 0.155 0.165
9 0.110 0.121 0.132 0.143 0.154 0.165 0.176
9-1/2 0.117 0.128 0.140 0.152 0.143 0.175 0.187
10 0.123 0.138 0.148 0.160 0.173 0.185 0.197
10-1/2 0.130 0.143 0.156 0.169 0.182 0.195 0.208
H 0.137 0.150 0.164 0.178 0.191 0.205 0.219
11.1/2 0.143 0.158 0.172 0.186 0.201 0.215 0.229
12 0.150 0.165 0.180 0.195 0.210 0.225 0.240
12-1/2 0.157 0.172 0.188 0.204 0.219 0.235 0.251
13 0.163 0.180 0.196 0.212 0.229 | 0.245 0.261
13-1/2 0.170 0.187 0.204 0.221 0.238 i 0.255 0.272
(height — %) x width
Area factor = g _’_")
375
L]
P
A5 4
| 1
Velacity | Velocity ' Yelocity Vetocty
Mph Facter i Mph Factor Mph Factor Mph Factor
1 0.00 21 18.5 41 138 61 454
2 0.02 22 213 42 148 62 477
3 0.05 23 243 43 159 43 500
4 0.13 24 274 44 170 &d 524
5 0.25 25 313 45 182 65 549
é 0.43 26 54 46 195 &6 575
7 0.69 27 39.4 47 208 &7 60!
8 1.02 28 43.9 48 221 468 629
9 1,46 29 . 48,8 ., -49 235 69 857
10 2.00 30 54.0 50 250 70 486
3] 2.66 31 59.6 51 265 71 716
12 3.46 32 655 52 281 72 744
13 4.39 33 719 53 298 73 778
14 5.49 34 78.6 54 315 74 810
15 675 a5 857 55 333 75 844
16 8.19 6 93.3 56 351 76 878
- J7.0 983 L 37 101 57 370 77 913
18 h 17 28 110 58 ivo 78 949
19 . 137 " 39 119 59 411 79 984
20 ' 16.0 : 40 128 60 432 80 1024
+

Velocity factor = 0.002(mph)3

1
A15197 5
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Altitede, # Altitude Factor
0
1,000 gﬁg
2,000 094
3.000 091
4,000 0.89
5,000 0.86
4,000
7,000 a8
2,000 078
9,000 076
10,000 074
11,000
12,000 049
13,000 0.47
14,900 0.65
15,000 0.63

Menvfacturer's
Max Gross Engine Rpm
Vehicie Weight
Roting of Power .

. Unit 800 1000 | 1200 | 1400 | 1600 | 1800 | 2000 | 2200 | 2400 | 2600 | 2800 | 3000 | 3200 | 3400
10,000 2.6 3.0 34 3.8 4.2 4.6 5.0 5.4 5.8 8.2 8.6 7.0 7.4 7.8
11,000 27 3.2 3.4 4.1 4.5 4.9 5.4 5.8 63 67 7.1 7.4 8.0 3.5
12,000 2.9 3.4 3.9 44 4.8 53 5.8 8.3 6.8 7.2 77 8.2 8.7 9.2
13,000 3.0 3.4 4.1 4.4 5.1 54 6.2 67 7.2 77 8.2 8.8 9.3 V.3
14,000 3.2 33 4.4 4.9 5.5 8.0 84 7.2 77 8.3 8.8 9.4 10.0 10.5
15,000 3.4 4.0 4.4 5.2 3.8 8.4 7.0 7.6 8.2 8.8 9.4 10.0 105 1.2
16,000 kE) 4.2 4.8 5.5 &.1 6.8 7.4 8.0 87 9.3 100 | 104 112 1.9
17,000 37 4.4 5.0 37 6.4 7.1 7.8 8.4 9.1 9.8 106 } 1.2 1.8 25
18,000 3.9 4.6 5.3 6.0 4.8 7.5 8.2 3.9 9.4 10.4 111 11.8 12.5 3.2
19,000 4.0 4.8 5.5 6.3 7.1 7.8 8.4 93 | 10.1 10.9 116 | 124 13.1 9
20,000 4.2 5.0 5.8 6.8 7.4 8.2 9.0 9.8 | 104 11.4 12.2 13.0 13.8
22,000 4.5 5.4 4.3 7.1 8.0 8.9 9.8 107 | 115 12.4 13.2 14.2 15.1
24,000 4.8 5.8 4.8 77 87 9.6 10.6 11.6 | 125 13.5 14.4 15.4 16.4
26,000 5.1 6.2 7.2 8.2 93 10.3 114 124 } 134 14.5 15.5 16.6 17.6
28,000 5.5 6.6 7.7 8.8 9.9 1.1 12.2 13.3 : 44 15.5 167 | 17.8 | 18.9
30,000 5.8 7.0 8.2 9.4 10.5 11.8 13.0 14.2 | 154 16.5 178 | 190 | 20.2
32,000 6.1 74 87 | 100 § 11.2 12.5 § 138 | 151 164 17.6 18.9 | 202 | 21.5
36,000 4.8 8.2 9.4 11.1 12.5 13.9 154 16.8 | 183 19.7 | 21.2 | 22,6 | 240
40,000 7.4 9.0 | W08 12.2 138 | 154 | 17.0 18.6 | 20.2 | 21.8 | 23.4 | 250 | 26.6
45,000 8.2 100 1 11.8 | 134 15.4 17.2 190 | 20.8 | 226 | 244 | 262 | 28.0 | 29.8
50,000 9.0 110 | 13.0 | 150 170 1 19.0 | 210 | 230 | 250 | 270 | 29.0 | 31.0 1 33.0
60,000 104 | 13.0 | 154 | 17.8 | 20.2 | 226 | 25, 274 [ 298 | 322 | 346 | 370 | 304

* These volues are tentative and apply only to rear wheel driven vehicles.

<
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Gredo Grade Grade Grade
Mph | Facter || Mph | Facter || Mph | Facter || Mph | Facter

3750 || 1 173 41 091 81 | 041
1875 || 22 170 42 0.89 62 | 0.40
12.50 | 23 1.63 43 | 0.87 63 { 0.60

7.50 25 1.50 45 0.83 65 { os8
625 | 24 144 46 0.82 66 | 0.57

CBNG b N

10 375|300 ] 125 || 50| 075 || 70 | 054

Grade Factor = 37
mph

a1519l 7
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Cemputed | Corrected || Computed | C rod
Geade Grade Geade
Ability | Ability Ability Ablllty
20 204 37 39.8
21 21.5 38 41,1
22 224 39 424
23 234 40 43.4
24 247 41 45.0
25 25.8 42 46.3
26 26.9 43 47.6
27T 28.0 44 49.0
28 292 45 50.4
29 303 48 s51.8
30 LS 47 53.2
31 32.6 48 547
32 33.8 49 356.2
33 35.0 . 50 577
34 36.2 51 593
35 374 52 40.9
36 38.8
1
]
A1 8
Factor
Road Read Surface Type Ceondition of Serfuce
Class
Geod | Fair | Poer
Cament concrete
Brick
Asphalt block
Asphall plank
! Granite block 0.0 0.1 0.2
Sheet asphalt
Asphaltic concrete
Bituminous macadam (high type)
Wood block
::hlminou: (moc)odam {low type)
tuminous {tar
§ Oil mats {oiled mazadam) 02 " L
Troated gravel
Sand clay
Gravel
1] Croshed stone 0.5 10 15
Cobbles
tv | Earth .
sond 1.0 1.5 25

AT

<
v 9
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Information Relating to Duty Cycles and Auerage Power Reqwirements of

Truck and Bus Engine Accessories

. He 4 - o o ;
1. Introduction 1 ﬂ'\“ﬂ']ﬂ'ﬂa\iﬁﬂuﬂ LUBITN WA UL ARBGATALRITNMNIUDA L ﬂ%ﬂ\l

4
faATNUTINN
2. Scope lwnminaulriiznal laag : AMNLWTA AT L UYL uuand, alternator,
w [
air conditioning compressors, WaaNivUgaIwIau UariiiieEuiang

3. Air Brake Compressors TAUATTINNNMASIUAWTY  air compressors

- ; o 1 ' é
3“|mmnma=t?iau‘lnm‘:m\nwmum\m nm‘mmﬁ‘m , TOLUR UAETOUNTINLADT ndasd

-1
aNu
Type of Types Compresser % Duty Pumping Uniosded Averege
Operetion Engine Intuke ) Cycle Power (Hersepower) (P) Power (Hersepewer) (1) Power (Hersepow
Line havi Gas NA 10 4 1.5 .
Diesel NA 10 3 1.7 ;.;g
Diesel Turbocharged 5 8 3.2 3.04
Short haul Gas NA 20 4 1.5 2.00
Diasel NA 20 5 1.7 2.36
Diesel Turbacharged 10 8 1.2 3.78
Local haul Gas NA 50 4 1.5 3.00
Diesel NA &0 5 1.7 4.08
Diesel Turbochorged 30 8 3.2 4.64

AT 10
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4. Alternators Chart I uaaqﬁqn11u5aqnﬁ1ﬂ1zuﬁ1ﬂ51u§ﬁgﬂﬂ1&1ﬂﬁﬂ 12 V.

L § vV U§ L]
AWAAIN 1BNENAR FmTutud a9

4.1 Chart I
Compenents Avercge Drew Amps

Headlights

High beom 8.40

Low beom 6.70
High beam indicator 0.12
Stoplights 4.20
Taillights 1.18
Tuorn signal lights® 4.20
Hazard signal lights® 8.40
Clearance i 1.18
{dentification lights .77
Marker fights 0.54
licanse plate light 0.59
Dome lights 0.97
Parking lights 1.26
Backup lights® 2.10
Instrument lights 0.96
Instruments 1.00
Ignition 2,00

4.00

Field current {altemator)

Heavy-duty diesel
Electric fuel pump 2.60
Electric window* 7.00
Radlo 2.00
Heater/defroster fon—Tiuck 10.00
Heater/defroster fan w/air conditionee—Truck 30.00
Sunk heater—Truck 8.00
Condenser fané—SBus 70.00
Ajr cradation fone—Bus 65,00
* Intermittent operation
fotol lood = constant load + 35% (intermittent lood) 22.67

o
AT NN 11

ﬁaga1u Chart I gﬂ1§Lﬁanﬂdwn1suauazuﬁﬂqﬂusqu #oudas usinasn

L] -4 [} 4 L] X 1]
e 4.2 gﬂﬁﬁqaﬂqﬁnsuaaqﬁq HANEI NNt WERNN N3 86 U2 WAara1InIn 39 WA

4 2 4 4 4
Q Q
1 ——Er‘ N B 2
03 :05 R s
1 o — ——J05 405
——l0
o) o] 2
4 2 4 4 a
1. Headlight

2. Clearancs light

3. Identification lomps
4. Marker lights

5. Taillights

r
|
|
)
=4
3.
N
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4.2 Example 1H#A1370 Chart I a2 wdasn mudeeunasdianuia v

V
1 dwmSunanehuasnaeie @ Tann HRne1TIN

Averuge Amperege Drew

Y Night

35% X Intermittent lood 793 79

Headlights 0.00 8.40

High beam indicater 0.00 0.12

Taillights (2 sets) 0.00 2346
Clearance lights (2 seta) 0.00-— —j———— 23— "

Identification lights {2 sets) 0.00 .54

Marker lights (4.sete) ... 0.00 26

Licanse plate light (2 sets) 0.00 1.18

[nstrument lights 0.00 0.96
instruments 1.00. 100

Ignition 2.00 2,00

Fisld current altemator (diesel) 3.50 3.50

Heater defroster fan w/air conditioner 30.00 30.00

Total amperage drow 44,43 65.43

i
AT NN 12

1. AamAuLUAawEeew (NAN) = Volts x Amp. = 13.8 x 44.43 = 0.82 hp.
746 146

-y ar o 08 (3 3‘} ar
Tiureaniawnasiadndalbih = so%  FeiuaruauiRawisendone  (na1edw)

= @.82 + 6.82 = 1.64 hp.

2. ﬂ?ﬁuﬁutﬂaaﬁw5001u (naﬂQﬁu) = Volts x amp. = 13.8 x 65.43 = 1.21 hp.
746 , " 746

g A4 o e Ly 3
Thuseantaweasiaawnda il = 5% SdmerwRuLEawEes i Wihiane

(nAaNAw) = 1.21 + 1.21 = 2.42 hp.

§. Air Conditioning Compressor TAUNITNINY  UREMRWINE WYY air

Conditioning Compressor usaylu Chart II

5.1 Chart II

Duty

Cyde hp
Line haul troctors ond trucks—Day 50% 3
Line hawl tractors and trucks—Night 3% 2
Short haul tractors and trucks~—Doy 50% 3
Short houl tractors ond trucks—Night 0% 2
Locol haul troctors and trucks—Day 50% 3
Local haui tractors and trucks—Night 30% 2
Long hovi buses-—Day 50% 15
Long haul buses—Night 0% 14
Short houl buses—ODay ‘80% 24
Short hawl buses—night 50% 15
Local houi busesr—Day 80% . 24
Local houl buses—nNight 50% 15

4
A19I8N 13
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. . . 1l{’§gl) - 1 " 0 e 'Y}
6. Engine Cooling Fan and Drive aunTUTULARNATITWRIN M ULWaNI_ANTAU
U - < = U 2 ’ 4 a 2
aan gwamLn1aqaumuﬂ11umaqnﬂ1isuwan1ﬁu1aunaqumasﬂu 1ia 91 ihe Tuenaaauias
4" 'S .. [Y) < fuv 4 o
ATTEANLATANAUA WOANIZUTEAIMNTAUTANL ATASAUAGDINITLIRILTSN M 5% Ldam
ST WUaINERNNY

- 4' o L]
7. Power Steering Pump LUaNIMANMNMEVANZLLL L BI1SRUSHNIIAIWERNNT

¥ : o ' o
wﬁﬁﬂﬂuﬂﬂuﬂiawﬁ1ﬁﬂﬂﬂ iﬂgaﬁﬁﬂiﬂﬂﬂ TALAVINI UL BAINTTINMNU

E 73
TR

Duty Cycle
Uine houl troctors, trucks, and buses 10%
Short- haul tractors, rucks, and buses 20%
Local haul tractors, frucks, ond buses 60%

Typiesl Heavy-Duty Pewer Steering Pumpe:

Input horsepower at 50 psi is approximately | hp
Input horsepower ot 1500 pai is approximately 18 hp

AT 14

y X v fos 4
8. Total Average Power Consumption ﬂ?ﬂuaulﬂﬁaﬁwaQQﬂunﬂoqﬂﬂ1mnnLﬂaau

LAtamE | hermaeniTeuIRanuAaT T

WANLAAAT = air brake compressor (hp.o) +  #amiteanTzud v
#1 (hp.) + air Conditioning Comprossors (hp.) + Sioan laanSauL A aee
(hp.) + iudwiinnenda (hp.)

SAE Wind Tunnel Test Procedure for Trucks and Buses

1. Introduction nﬁinﬂaaq1ﬁaﬁuﬂaL%aqnaﬂuéaunaqsﬂu1iqn7man11a%1quuun@

1 o . 1
fausnaag L 3o lmdn luntmaaaa ﬁatsﬂwaﬁﬂﬁlﬁau1n§q§m (Max Condition)
2. Objective tWamAwmIzwAMILTAUTIOMWEN Tamivinalasauminese
Ev3 4 o 4‘&' -
3. Scope 3viiEnamkiang ﬂﬁinnaauguuunnﬂ11nanaq1naua Taa e mEunumngia

4. Nomenclature

-y Vv o & ] '
WUNATUMUINLENSAUTIUNG 878 , K/a ua&"ﬁ#ﬂﬂﬁﬂ\!a'\\!

A =
c, = SubrsArsusadsenm = D/1 veA ————
c, = MuArfusean = L/1 vZA

., = HumeAriiwie = s/1 via

C. = Rolling moment Cootticient = RM/1 ViAW

C... = Yawing moment Cootticient = YM/1 ViAW

™
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Pitching moment Cootticient = PM/1 VoAW

é ]
fnlseantaan Rsenuaui ans
LT94 REANURNATEMNIUNAALULUIEN AN
o . -
LTI ReanuanL adangen lwhdLagafiu D
Q 3 [v] z
LTNENANANTIN MAUIGNRINTILWY
R . 4
pitching moment LUAYINNUTIAN
Reynolds number = v,
. 4
rolling moment LUBYIMNLTIAN
v ®“w
LIIRNATUDN
I <
AN TINTBU AT T
< [ %] (u -
A3 L TAFNUNTNL I0UU
< ]
AL T aRE (a7 3)
ﬂ1ﬂun31QQQQQnaqsa
v
Tear3 R
Yawing moment. LUaN3INUTIAN
< ¢
ﬂ1ﬁuwuaﬂuyimnaeaﬂn1ﬁ
AUV MURIENE AR
. 4 »
HUTEIWANTIMWIA TSI (AT 3)

HURAINIT Yaw 1ad9a (gzﬁ 3)
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5. Test Facility Requirement nﬁsneaauﬂ11511u§TNQﬁau Taaﬁqﬂn1éuasnunn

alad 4 G‘ Vo U < o <
aﬂ\lmﬂ‘l-ﬁﬁﬂﬂ'ﬁmii\! twan"r'm']mm'mmaqnmuwaumwmmw'rm

: . )
5.1 . Ground - Roundary Simulation Qﬂnﬂnqagﬂuu 1970 TANTaY

1] VY
Qﬂﬂqﬂﬂﬂﬁ1ﬂaﬂ

5.2 Wind Runnel Selection and Reynolds Number Capability

[ I's < » i <
nuﬁﬂuﬁﬁaanaquuqnau HAEN9ANNL S aﬂuﬁinuﬂWﬁTma A1 Reynold Number ™man
P« -

EQQnaau1u15

Remin = oV =0.7%18°

u

o 1 ] lJ r's
Lamuzingn B diulil#aav 140 Reynold Number ATig unaﬂauﬂaﬁ
"ll o e Ju o|g~;v 94
3z bowa  @MIuAN Reynold Number YWIaWATT (B WHSUIWUNATMLMNN Yaw
o UQ 3«' Vlzi <

angle ©° @779z LiLAU 5% DBNMIMAREY AINGNTBAMLY BiADTIAW 2.3 13RI
’'s

n%ﬂﬂnavthqnau

6. Wind Tunnel Model Requirements uuuRaay (Models) qsﬁaugnﬂ%w«aéﬁe

& ' ) d < < Py - - - - 3
UEGUNTY  UASTNARNGEY WAL IEATLDEALHANWATREUARTANI TN MIARTe]  BnATy
nuﬂanaquuuiwaaoﬁaqgnLﬁﬂﬂqﬁﬂﬁaqqaqﬁu @1 Reynold Number uazivaulnlulia

5.1, 5.2

6.1 Model Details 15782912713 1a it SaeTeu i ., WET , NIEIN,

' 5 er '3 3
tlan< e in-aan . raTavtuainad A %uaeﬂé1uﬂ10ﬂﬂ1uannﬂ11naﬁtﬁuWﬂTﬁ
[ - 4 L3 o o zu 4 [] 4::'45-3
WILATEULUMAR L SUTAY L ATANAUANANININAASTUANE  TURUATNe) TLAREUNAITANAAN
4 a v (Y} o 'S -4 " -y
uuULwanﬂ11§aaﬂaaﬁcgnmaq nw1a1wauuuﬂﬂaaqnaquﬁ@ﬂau ﬂdgasunqunsctuaquaﬁw
o ¥ 4 o
MIUTABUZNIBUUNU RS TR L ARAUN

R . 3 o < [} 3
6.2 Model Mounting JviulTaNfaLIIATAAvITRAWEWATY  Fa9i9

VoW -1 -1 Ve & aged ¥ o -1
FTENINRDENAUNUOUU AL ﬂ']ﬂmaa\l L gaanuuuuwu

v X . ;
7. Test Procedure  @alifi qstﬁunﬁ11athqﬁau Feawsaniiaganie

. ol J g
aerodynamic uazqnw1§a§atwaqu

28 ° »
7.1 Test Section Flow Calibration Iusaun 7 ia6iasnLniawuAU

o & : =
wiun M , 117 baden , Tumassnseeds  olisdimedauRa T Ta

“ X oA
L iawUaUa 8
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7.2 Force and Moment Requirements AMNRANAITMANTANATNAFRAL

4 s 4 0 s
qTﬁqaau ﬁanﬂﬂwu1qﬁﬁuaum1uuudaﬂ1xﬂuﬂuniunaqqu Yaw Angle AWTIUAE 3L N6

4' ar ug )
nq1qzaaa07ﬂﬂﬁuU1s§nﬁiq1ﬁszuuﬁﬂmunuauqa 1suuﬁnmuazU1znauﬁqan§unaouﬂuﬁa

ag lua e uarmuiviudenin 4

LIFT

Y M (ﬁ)

YAWING MOMENT J

2 ROLLING MOMEN

RM

PITCHING MOMENT( T o e : [ =0
< . [ S ORAG

SIDE FORCE

INTERSECTION OF
VERTICAL PLANE OF
SYMMETRY AND GROUND
(ROTATES WITH MODEL}

AIRSTREAM

Tn 4
o

o 1 o < 3 ] o b+ -
ADUULUN gﬂTuLuumaﬂqaq iﬂ?ﬂﬂﬂgmﬂujﬂﬂﬂnﬂﬂuﬂ?ﬂﬂﬁﬂﬂiﬂﬂﬁﬂﬂﬁﬂ1
«'&’ ) ’ - [P ' Iy a [
uasnwumWuwuqmﬂu81151n1u1nnﬁiqﬂ ﬂ11qzagnncnawqﬁzndﬂqgﬂuaa uazdmIuTaNI
ld‘ - [v] d 4 A ar -
ﬂ?iﬂsagnuuaﬂaﬂqnaqunuua01nu11gﬂ aﬁuﬂaqquzﬂn 5 LKL RREF M TUNITIOAIU

) . v
ﬂﬂqn1sngnqﬂnﬁan1ﬂﬂ1ﬁh FedwrTandd wana e 1%
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TRACTOR-TRAILER

S o

Ea——

L
A4
BUS
’ - -
[
| ! .
tae] o0,
t
[ ii E% P o
4
—g—] -+
8-
-4

Overall Length
Overall Width

Overall Front Height
Cab Length
Gap Langth
‘ Trailer/Box Length
Rear Body Height

Rear Ground Clearance

Roof Height Differential

Front Ground Clearance

Minimum Ground Clearance

Front Overhang

Rear Overhang
Front Track Width

Front Bumper Width

D
g
g
a8
=g

Front Wheel Air Gap
Rear Wheel Air Gap

<
b=
v}
-]
=
)
1%
N
[ 4
]
3
Q
o
[]
3
[
[~
[
-

CEOCEEEEOREEREEEEEE

®
3
§
o
g
3
2
<

Front Side Edge Geometry

Wheei Base
Projected Frontal Area

O®®
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7.3  Yaw Angle Simulation MITsAMTa AN TENUBANAYN aﬂnﬂ1a

qqnnﬂﬁuuuvauunumq ﬁhunénunvuuaauntnﬂuﬁ ﬂqonacuu Yaw Angle @273=imie
-5 Ty +208° ﬂﬁnLwadwﬂﬁﬁﬁinﬂﬂﬁdﬂﬂ11?8ﬂ15ﬂﬁﬂ1ﬂ -20° fv +20°  (davaeida
nonauanTuﬂumaansﬁuTﬂTm ﬁuLuaaﬂwnnﬂ1aanunun1uauﬂaa uN Yaw angle T
bigrnidia 3° #v 15° nﬂﬂ 8" araet T Sn uasainanaweasnntie AMIAn
u1qmﬁuautaaaﬂ1u11nnw1awﬂnﬁuU1=§nﬁﬂQﬂuLﬁaanﬂu gqu Appendix I

Appendix I ﬁhussﬁn§n11uLﬁannwuauﬁwuﬂiaanha1ﬂnkuLgqautaga
fawusan auqﬁi1&uﬂzn81n1ugnﬁﬁnﬂqﬁaadﬂﬂ11uﬁﬁqs;ﬂudﬁqq M Andluyseane

< a
ﬂuwuLﬁanﬂuauxaaagnuaﬂuTma

C, (Vo) = D (v
1pV2A
=P Y
2
(v ¢ <
7.4  Reynold Number Effects lunvianawuas uiamdasinanTeny

L i84310A Reynold Number ﬂﬂsnmﬁauﬂviasﬁwﬁgu 2 °  adofiwantemmag
Reynold Number — duaiamn lAnSiLvanasnTnesay ﬂasasnnﬁﬁﬁdﬂ Reynold
number LwﬁaﬁhuizﬁnénaﬁusquavTﬁLuuﬁﬂznq# ﬂqﬂNLanaaaunuwnnaaﬂa 309
ft/sec (92 w/s) LwaqvwanLaaquansvnunavnﬁ1aﬂm1

7.5 Engine Cooling Airflow Effects wantenumasiani) anavan

0 < Y I's
nevaaL Bl aTaseg ) B laenmarauTianaans va 2 A1 fn ﬁua UAZATG IR

Luﬂﬂ?uqﬂﬁ1ﬂ7ﬂﬂ11ﬂﬂﬂﬂutﬁuﬁﬁu ﬁﬁﬂ?ﬂﬂ??iﬂﬂﬂﬁ“ﬂﬂWTﬁﬂﬂﬂ1ﬂun10Lﬂ1 AN

1ﬁanﬂ1ﬂ0ﬂﬂﬂﬂ1ﬂ10ﬂﬁﬁﬂu

. . . £
7.6 Wind Tunnel Data Corrections a1l loafuiseanianu 3

NMUIEATENGRE L AN TRAWAANINNTY 1 3ﬂuunnaqnwsuﬁ1nnnuﬂaqad?uﬁa 7.9

7.7  Flov Visualization ihdiusslami uaLidni nwzmaquaﬂn1m

REAY A, Lﬁununaanwﬂnuaaq tavushldsningi

7.8 Surface Pressure n111an18n1Lwanﬂwanaonﬂ1ﬂ7uﬂ1o1n

7.9 Data Presentation nauantwaqwaasaaq?ﬂ?uﬂ11nﬂaav37ﬂqnau,

WNN?ﬂﬁ71ﬁa ’ uausinﬂﬂmmnaquuuﬂwaaq ﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂ??ﬂuﬂﬂuﬂﬂﬂlﬂuﬂ1110 uasTu

91N
L]

I Appendix I
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[} — L] uuz
a1mas C (V) aquﬂsaU1sa1mnw1mmqu

k

C, V) = 1 £MU)C, ()
6 j°

T M@ = 1+ )% + 2() ces o (I
VT VT
®(J) = (J x 30 deg) - 15 deg
c, (i) = C ¢
¢ (3 = tan” [ (V/V)) sin ©j ]

1 + [VW/VT]cos 5]
R ¢ uﬂmqquzﬂ# 3
515 dnmag v, Wl un 16 woadinlsamuTol Ssanuauiane  uas
Anantaag dwdusan 7 mph  WlHararmiSamanm  arrres i Wlinnae o

C. (V) ﬁﬂ')'\ﬂl?’)‘iﬂ 3@ mph (48.3 km/h) uar 55 mph (88.5 km/h)

D T

WIND-AVERAGED DRAG COZFFCIENT COMPUTATION CHART

Yr = 30 mph Vq = 55 mph

(483 km/h) (28.5 km/h)
| ¥(])(deg) M ¥()(deg) ()]
1 2.8 1.505 17 1.262
2 8.1 1334 47 1.196
3 12.0 1.175 6.8 1.082
4 13.5 0.934 7.2 0.950
L] 1.2 0.724 5.6 . 0.836
6 - 45 0.604 2.2 0.770

-
61719 15

’ . ) i ’ ' :
a1 ¢ O Tuerraiudwonioma  Baen C, (¢) iguw™ ¢ = 2
Amas C_ (J) Qﬂ1§ﬂ1151u1mdﬁ C, (V) L et afanas c, Twmmazay ¢ (J)
] 'n < H s '3
27y C, (v)) gnuﬁmenﬁna@ﬂaﬂuxsqautaﬁﬂ RAZAAYA2M L T390 WA TR

| %
ﬂﬂﬁgﬂuﬂﬂ\iﬂﬂﬂﬂﬂ

Certificates of Maximum Net, Horse power for Motor Trucks and Truck

Tractors

- Gasoline Engine

Gross Horse power (Aadsiingun  Hudrdediniuge mlag¥iaTaeia

dynamomet.er
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0 a o e L) ’ L ¥ o 4 U

Net, Horse Power (ma\sﬁ'\zznﬁ) hindsiniute dewiuluiseind e
s . 'S g ° . - 0w
Lﬁuqﬁmmmmgﬂu'lum?a\mm -‘E\rx'mag‘luuuumaa\mas: Chassis #uanaramiingy

[ 7] 4‘ §“ P - 0 w WV -
mgm‘fnammﬂmw LURAWWRNITUAANINNNNANH L UTATM mam':maaﬂaam\:

CERTIFICATE OF MAXIMUM NET HORSEPOWER

This i8 to certify that the truck identified as follows:
(truck tractor)

MAERE. ... .iiiiitiiniiveransereerosasntososnssnenons
MODEL......cciiiieretsaresersncncsssosnasssssesans
ENGINE MARKE.....ccccvceriieirnnencsasnsesncnces
ENGINE MODEL. ...cccovvnvinenane. ceesneeaiins
is in proper operating condition and adjustment, has s maxi-
mum net brake horsepower not less than............
at ...l rpm, after deducting power losses due to

power-absorbing . accessories checked on supporting data sheet |
on the back of this certificate. -7~

Notary Publie Count: Blate) |
My Commf.lion ex;(m-n’)..( ...... )....




Corfrected Horsepower (Diesel Eng)

Horsepower (Gas Eng )

35—

(Plot Gross and Net Horsepower Curves and

Indicate Horsepower Cerﬁfied )

(7his Area fo be Ruled for Plotting Curves)
(Approx 6in.x 4in.)

Engine rpm

sun 7

u

(Plot Gross and Net Horsepower Curves and
Indicate Horsepower Certified)

(This Area to be Ruled For Plotting Curves)
(Approx 6in.x 4in.):

el

L1

e e o e A B A Engl'ne rpm

<
Jun 8
u
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DESCRIFTION OF ENGINE AND EQUIPMFNT

L. Engine make. ..................... 9. Exhaust valve clear dial..... in.
2. Engine model. .................... 0. Exhaust valve liftt, ..., 1.
3. No. of eylinders ................... 1L Inlet valve openst. . (... L.
4. Bore ....... ., stroke.. ... . 1 It valve Jdosest |

5. Piston displacement......... cuin. 13, Zxhaust valve npenst ... .

6. Compression rativ................. 14, Exhaust vaive desest...........
7. Inlet valve clear diat .......... in, 15, Max spark advanced. ..., dey
8. Inlet vaive Hftd................. in. retara. ..., dey

POWER ABSORBING ACCESSORIES, EQUIPMENT, AND ATTACIIMENTS

In volumn A, check items which were functioning when gross horsepuwe:r
was determined. 1n column B. check all additional items which were function-
ing when net horsepower was determined. List and check any additonai
items. For items not used, write *“None”.

A|B AlsB
+
1. Oil pump? ........ ceesfeenoffl0, Air flter . ........
2. Water pump? ...... ceeefsoen]ill. Governor ........
$. Fanso . . V. M2 <e-bo00 12, Generator . ..., ...
4. Exhaust pipe* ..... «+eepe-. |18 Vacuum pump ..., Ll
5 Muffles* . ......... <evejee.jil4. Compressor .......
6. Trail pipe ........ B N {1 2. P .
7. Fuel pump ........ B I 11 L .
8. Ignition distribucor®. I, .. 0. oL 117, ool .
9. Magneto* ......... B
! Required.
? Required if watercooled.
? Eitber or both. e
<
AN 16

-1 o 0 o W < 3 [ T <
tﬂaLwa\m‘lﬂum'smaaummmtmﬂ danaanimitniny - und loau

TA1UNG

- Diesel Engine

Gross Horse power @aniasintyzamlangloisauls  TasnnTl

g ¢
dynanometer naFaunadiLATaNEUe
0 e : . uu( \ (
Net Horse power @a AnR<iinLusanavsu luFvaing iqsﬂuquﬂ1muﬂm1
3 uluLATavEud iqs1ua§1uuuu51aaqnaquﬁai twdn  anaminReiihan Taann1ay

4 -3 L v}
ANAUL URBIWHNNIUAANAIN MFSHTLUTATIN Wianaday LaaaT
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v 4
Corrected Horse power afmgﬂmma‘lnwau\ln 1BININTI M SAE

SAECRIIUN GF ENGINE AND HQUIPMENT

Engine make.. .. 3. Bore ..... .. in., Stroke . in
i Firlg:nc model..... ... 6. Piston displacement. ....... cu in.
Cycle .szro‘kcs ....................... 7. Compression ratio...............
+. No.of evlinders...................

POWEK ABSORUBING ACUESSORIES, EQUIPMENT, AND ATTACHMENTS
In column A. check items which were functioning when gross horsepower
» wdetermined. In column B, cheek all additional items which were function-
e when net horsepower was determined. List and check anv additional
stems. For items not used, write *“None”,

[A | B A B

I. Lubrication oil pumg*....1... i 9. Air cleaner ........ ... .' cee

2. Fuel transfer pump. .|... |....10. Governort ... ..... T I
3. Fuel injection equip-i !

ment' ..., ..., foooloi i, Generator ........ ’

L Water pump? ...... Lo 12 Vacuum pump L.t

5. Fam* ......... ... fo...e.c.][18. Compressor ... .. .. . W

i, Exhaust pipe* ... ... ML ER €A% Ul WU L\ .

7oMufflers ... L, o S ZARYVAS o R e U A\

8. Trail pipe ........ o 1A% S ey’ — T (oo N
t

! Required.
* Required if waterconicd,

Fuet used in Sralke aursepower tests is to have 40 to 60 cetane rating.
H
“af
fa179n 17

2« .
(Faiuae I lun 1 TnedaundsiiniuTe antime 40-69

Motor Truck Ca Dimensions

v
ﬁaganﬂqﬁﬁﬂswéﬂﬁ ﬁw‘ﬂqﬁﬁu1nn71qﬂ 4-6 B3 ue W HHusawas

o [
Frame Width ﬂ1ﬁuﬂ%1ﬁﬂﬁﬂuﬂﬂnﬂﬂTﬂ1d1ﬂﬂ11§ﬂ IR 34 W2 ﬁzsaz&ﬁaﬁeﬁa

+ 3/4 1

Frame Length Jrazamaumivdazaviansay 5«LﬁuﬁuénaﬂqnaqLwawuﬁqnac1nu11
o 4 fa 5hﬁuﬁﬁ§nmz1ﬁ1ﬁu17qn wimue 39, 48, 68, 72, 78, 84, 96, 102,
198, 120, 126, 138, 144, Wax 156 WiTeasimpasimuie + 1 19 - 2
Lilasevant Aaenmunanuai i i sswinsTaserauiiniae |

Turning Ability and off Tracking - Motor Vehicles

» a’
1. Scope thfatasHinITrARELANENNTS ANTIRAT T

Turning Ability

2. Definitions

0 H b 4
2.1 Turning Center tﬁujaieqndquna41n 3z1Ma7tavhis laan 171380

wbas o o . IR A o o oa J | Y
NIANAIN ‘lmmnﬂ\’Tﬂwq\iuuqzlaﬂ"ﬂ']ﬂ'fﬁu 2 au nmaunu (%Eﬂ 9)
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i ' Wheelbase* i

Maximum O® Tracking (in #) if

| 6
- (2) . (5) : $u(m‘of Ragius of Curve 13
m i e | @ [€}] . Wheel- ! Squares of T T«
Posure. . decimal | base Wheel- 7 18 i 9 ' 10
{Hustrative Vehicles ' ment | f-in ; Squared buses , 50 ’ﬂ s ,ﬂ = l‘.so)ﬂ 1(65 11 2.(‘.
P as 1 17 17000 ; 28900 ' A ! : !
CAL=s5# | 3C | 312 37 | 97138 ! | . j
i i \ ! | otase oise o995 ! oss 9 2.
; i i ! l ; I ;
i 5 ! | !
i AB : 10.000 | 10000 i v i i ‘
OAL=0651 ' 3C 20-7 20,167 | 40671 { ' X '
e b 2.8 | 2500 | —e.25 : | |
¢ PD 60 6.000 36.00 ; { . '
, OE . 216 21500 | 462.25 i i . ,
| : 999 1 126 | 74, 44 21 2.
f . ! ; i |
. ' { 1 1
. ; i i | ' \
AB 10-0 10,000 ¢ 100.00 | i ! ; |
OaL=95# | 3C 202 | 20187 ' 40671 | | i i
poCP i -26 2500 | —6.25 i j | [
! pD 80 8000 | 3600 i | :
i DE 216 21.500 162.25 i ; !
{oEe -2 | Zakoo 0 —s2s l ; \ i
, PF 1 &0 4.000 3,00 | i |
| G 2 21,500 | 462.25 i | |
! l | 1491 21.5 e 1oe7 ;48 3
1 k ! i ' i
[ Ab L oe | oamas roaisos | ! l !
8C 333 | 3325 | 110556 ! | i ‘ |
j cpe 1 —an 40 | —1600 i ! ! I
RO 777§ 7003 | s0.17 ' ; ! i
ot CE i 3110 | 31833 | 1013.34 ! ; | |
" ! ' i ' : i
A 8 c o i i ; 4 Io2e8 e 92 ; 11 | 73 |5

* Whesibase, rear axle 1o pintle hook, or pintle hook to front axle or bogie.
® P denotes pintie hook.

¢ This value is beyond Fig. 8 and Table 2. OFf track of over 60 ft could be axpected, indicating the vehicle is pivoting around the rear axle group rather than making o free roil
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Radius of Curve, #

50 90 120 185 200 250
(L) Off Trecking, #
500 5.80 296 2.18 1.56 1.28" 1.02
550 6.43 3.26 2.40 1.72 141 112
600 7.06 3.56 2.62 1.87 1.54 1.22
450 7.7 3.87 2.84 2.03 1.76 1.32
700 8.37 417 .06 2,19 1.79 1.42
750 9.04 4.48 3.28 2,35 1.95 " 1.52
800 9.72 4.78 3.50 2.50 2.08 1.63
850 10.42 5.09 3.72 246 221 1.73
900 113 5.40 .95 2.82 2.24 1.82
950 11.85 571 4.17 2,98 2.44 1.93
1000 12,59 6.03 4.39 314 2.57 2.04
1050 13.35 6.34 4.62 3.30 2.70 2.14
1100 14.13 6.65 4.84 3.45 2.83 2.25
1150 14.92 6.97 5.07 3.81 2.96 2,35
1200 15.74 7.29 5.29 3.77 3.09 2.45
Radive of Curve, ft
50 90 120 165 200 250
(L) Off Traddnyg,
1250 16.57 7.60 5.52 3.93 32 2.55
1300 17.44 7.92 575 4.09 .34 2.66
1350 18.32 8.24 5.97 4.25 3.47 .78
1400 19.24 8.57 620 4.41 3.60 2.868
1450 20,19 8.89 8.34 4.57 3.73 2.97
1500 21.18 92.21 8.86 4.73 3.86 3.07
1550 22.21 9.54 6.89 4.89 3.99 3.17
1600 23.28 9.87 7.1 5.05 4.13 .27
1650 24.41 10.20 7.34 521 4.26 3.38
1700 25.60 10.52 2.57 537 439 3.48
1750 26.87 10.86 7.81 5.53 4.52 3.58
1800 28.22 11,19 8.04 5.69 4.65 3.69
1850 29.69 11.53 8.27 5.85 478 3.79
1900 3130 11.86 8.50 401 4.91 3.89
1950 33.12 12.20 8,73 6.17 5.04 4.00
2000 35.23 12,54 8.97 8.34 517 4.10
2050 37.88 12.88 9.20 6.50 3.30 4.20
2100 42,00 13.23 9.44 6.66 5.43 431
2150 -— 13.57 9.67 4.82 5.56 4.41
2200 — 13.92 2.91 6.98 3.70 4.5]
2250 — 14.26 10.14 7.15 5.83 4.62
23c0 — 1481 10.38 7.31 5.96 4.72
2350 —_ 14.96 10.62 7.47 6.09 4.82
2400 - 15.32 10.85 7.63 8.22 4.93
2450 — 15.67 11.09 7.80 8.35 5.03
2500 _ bo16.02 11.33 7.96 8.49 5.13
2550 —_ v 16.39 11.57 8.13 8.62 5.24
2600 _— 1675 11.81 8.29 6,75 534
2650 — 17.11 12.05 8.45 6.88 5.45
2700 — 17.47 12,29 8.62 7.02 5.58
2750 - 17.84 12,53 8.78 7.15 5.66
2800 — 18.2% 12.77 8.94 7.28 3.76
2850 -_— 18.58 13.01 2.1 7.42 5.86
2900 — 18.93 13.26 9.27 7.54 5.97
2950 _— 19.32 13.50 .44 7.68 6.07
3000 —_ 19.70 13.75 9.60 7.81 6.18
* Sum of the sq of wheeib. and hitch di -
1]
o
AN9IM 19

13. 7ﬂuuuna0n71§u1nanaqsnﬁqﬁ1q qzuﬂaunzu 15
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Truck Tractor Semitrailer Intrerchange Coupling Dimensions
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H
Tire Size Height j‘ Tire Size ! Helgin
J— | — .

7.50/20 43 H] 11.00, 20 49

825,20 ! 4a i 11.00/22 i 5

9 C0/s20 44 i 11,00/24 53 .
19.00/20 . i “ 12,00, 20 b
10.00/22 i 12.00/24 58
10.00/24 S0 i / ?

NOTE: Sth wheel height = 48 (10.00 X 20 fires) stondord unlers otherwie :oeaied,
® Meight can vary by = | in,

AT 20
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- ! 2| |
]
A W 1
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e ¥ <) S%FT MaxX - - - S o =
: l ."r v —— — am—— e b b o i S
= 8BC Max “‘M:NT - 2TET MAX 36 108 - 27FT MAX

2-351N
e |N'l "'OT‘E B
48N — -G e NOTE A — - = =36 1~ = OFFSET TO SLIT
MOTE C MING ! | RECOMMERI 1114
NoTE Ay 2N NOTE B!
A. CMENSION TO SUIT LwE FOR USE - ramn =
WiTH 2 AXLE TRACTORS - SAE J70! p .
t
8, CONMECTION AND ACCESSORY LOCATIONS JNETT ®IN
FOR DOUBLE TRAILERS- SAE JG49 LURELTE g
C. REFER TO SAF .221 FOR APPLICABLE
STH WHEEL =€IGHT CEFIMNITIONS
D. EACH TRAILER "2 BE ECiAFPED i |
AS LEAD umt Tratler Carner s : <r BAC
Yiidih, ia. . ] SR N Min. Marx
i | ;
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98 1Qin, 56 i 24 72
102 10in 58-1/2 26.1,2 69-1,
948 Squere 80 P ] . 68
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SYMBOLS FOR TRUCX TRACTOR SEMITRAILER INTZ3CHANGE COUPLING DIMENSIONS

ngun TRARER LENGTH TRACTOR COMBINATION
. 2A01US ! . F BACK OF CAB TQ STH WHEEL {44 tMIN — 04 W WIDTH
2 S‘:':?/l‘: U'S“:C: u‘: ':0:“706""!4 wiom: IN. WIDTH; 56-1/2 MIN — 102 IN, "#IDTH) QAL OVERALL LENGTH
P FRONT CF TZALER TO KING?IN 28 28C BUMPER TO BACK CF CAB OH OVERALL HEIGHT
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LﬂﬂﬂﬁﬂﬂtTQﬁEQTHﬂBuLﬂ?ﬂgﬂﬂﬁ%ﬁmﬁqﬂEWT 27 1388ﬁﬂﬂﬂqfﬂﬂﬁ Sat Qﬁﬂgﬁﬁ 19

UAZLIA1 (sec) PaVTaNAUnuAU

t. =t +t, +08.5t 4+ V-V /] (29)

kn dec . max
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VTR-T0 T P

= 5,709 kg.
= 1,519 Kkg.

= 1,890 kg.

= 5,700 - 1,519 - 1,090

= 3,100 kg.

W= 3,100 (Fuiiheirenszang

TECN I TN G~ BT~/
A |5
77o_|_ 4900 3IH0
6500 Al
Take Moment 8UI B3
[v) ld k74
Wi, FETLURTAS L WAL = 3,109 X 2.32
4.8

= 1,498 kg.

w. T LUaTRIL WAt = 3,100 - 1,498
= 1,602 kg.

o A v - [Y]

AB WM. TOLLRINAS LWRI = 1.510 + 1,498
= 3,008 kg.

A Wi, TaLUaINaLwanTng = 1,090 + 1,602
= 2,692 Kkg.

N1TAMMY UK. u3IMN
AR
v - -
Wi, aviuattina lioin 9,100 kg. (RN

uu. u17qnaotua1ﬁﬂa

1}

9,190 - 2,692

6,408 kg.
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Awlh w. UTTNNTM

6,408 x 4.8

2.48

= 12,403 Kkg.

WM. UTTINRNLUR W = 12,403 - 6,408
= 5,995 Kg.

W FOVHATAN LUAEN = 3,808 + 5,995
= 9,803 kg.

Wi, TvmeTASLWAATNg = 2,692 + 6,408
= 9,180 kg.

18747 T2 Shear and Bending-Moment. Diagrams
UU. NIEINETW = 3,109 + 12,483 = 15,503 kg.
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Take Moment.;

U, AVLUAWRN = 15,503 X 2.32 = 7,493 kg.
4.8
1. aluwanhng = 15,503 x 2.48 = 8,018 Kkg.
4.8
a
N Shear Force =83 x= 7,493 = 3.142 .
2 385
%1 Bending Moment
M, = 2385 (B.77)° = 787 kg.m.
2
M__ ) M = T493 (2372) - 2385 (3.142)°
2
= 6,801 kg.m.
M, = 2386 (8.93)° = 1,831 kg.m.
2
! s B ¢
e A mnanasdadaugy (6= Mc)

135
|

| | Z, = [ 17.5x28° - 16.8x17.8° 1x1
[ f;L*f 12 12 10
|
ol =377 cm
|
T 6, = 1T X 190 =" 9% kg/cm2
|
l ! 1 2 %377
5ﬂq§dﬁ Tensile Strength 4,108 kg/cm”
Safety Factor = 4,180 = 44 > 4 aauTu 16

94
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Zx = [ 17.5 x 35 - 16.8 x 32. 8~ 1 x
12 12 17.5
= 758 cm°
2
6, = 6£P1 x 1909 = 408 kg/cm
2 x 750
Safety Factor = 4100 = 19.25 > 4 gaudule
400
6_ = 1,831 x 188 = 69 kg/cn”
2 x 750
Safety Factor = 4,100 = 59> 4 #ausuly
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fo_a0,., + sing
£ = 8.12 +8.95 Force of resistance due to grade
“s A LTUINET qz%uaé

fumlin naynuay
A7 NTUTASaL

AITNAT C_

Relative humidity of Soil
Soil 2.5 (dry) @.5-1.9 «flaky) 1.9 (loose)

Sand P.15-8.5 - -

Sandy loam 1.9-1.5 2.2-8.6 B.95-9.1

Clayey 1.9-2.0 P.1-8.5 2.05-8.1

Gravel mixture - 9.5-1.9 -

¢ MmN
Wwm Sar?7

100

Vip=19.5mfs /

40

//45.7

/ / /IJJ
/ 20 /
/4 W
A bk
55 1 163 12v,mfs 0 i5 0 1ssymfs
(a) ()

Eifect on the braking distance
(a) coefficient of adhesion: (5) Initia] speed of ihe vehicle
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1. 98 Full Trailer

Pm"l‘ R"\T\’A

‘—-_l<g'f ‘—__1 Gtva
) d sl __.( >_
¥a BQpr dT F. D T._, Fp

h+ra

A

I !
N
2 Ne Ny
uan Free Body Diagram ‘15|.1d]u
Prnf P
mtra
"*l ; ® £
— —_—
t l Cira
N kol —> —
Na Ny, N
(> Np
tia F = usexﬁa&nquﬁqndﬂqq
aaa o '
N = WIanTamieaen
P, = Wi
Amn 1 ;

IF, = 83 -P,_ -P +F + F_ = @  ..... &)
ZF, = @5 -G + N _+ N, =0 ... (2)
IM, = @3 Ny, (@) + P . tht) - G, (b) + P, thy =9 ...(3)
IM, = 85 - N, (@) + P (ht) + G, (a-b) + P, (h) =@ ..(4)
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MM F = uKN
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No+N, = P__+P_  ...... (5)
wmAdAnT (5) adlu (2 awld
-G, +P__+P, =0
P, =uG, -P, . .eeee. (B)
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a
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ZF; = @3 -G, +N_ +Nj =0 cee.. (12)
M, =8 N, O +P o th -G _td)-P (b .... 13
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w4
= 1@, _tcd) + P, (h o -P (h) ...20
2C
= 1@, _«~-P, _ (h o+P () .... 2L
2C

: , 4 <
a9 lusa Full Trailer idatyu7a lusuedanIenTs

2. 490 Semitrailer
F 1
B
iG
—A7 A '5[ b ' 4
4
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!
S
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I
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{
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A
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N, (a) + N_

- N (@) +N_
N, (¢) + N

ufigunime N, , N,

i/-a 1

2 (2 - ¢c()/b

3/c + ca

1+ (3
a

=

=2 4+ c¢cb

...97_

() = G -P,_(h = C  ..... (27)
(b) = Guda -P,_(h=C, ..... (28)
(b = - (G (c-d) +P,_ (h)=C, .... (29
N Tﬂﬂ1ﬁ matrix
a c NA C1
o b N, = C,
b o N, C,
/
, AN
o b : c,
|
b o i .c,
|
!
a ¢ \€ T
i /
| N\
g —Q l &
a rava 35
b 0 : c,
I
a c ; c,
/
@ AT\
2
1 ~¢b | (¢, - CA)/b
b
) c+ca; c, - aA,
2 -b ! a
EY : 1
1 —C : Az
[} 1 g(c1 - aA))/(c + ca)
)
) 8 A +DbA,
I a
1 B 1A, +Ca
8 1 } A
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Taan A, = -c_/a

A, = (¢, -~ CA)D/D

A‘3 = (CL - aAz)/(c + ©8)

N, = A +baA,

a

NB = A+ c:A3

N, = A,
No=a, +ba
=P, (h -G@-a+ __b [G(d-P_thh-alP_ (-G c-d ]

- b CcP_th-cG@al ... (39)
ac(1+a) a a

N, = A, +CA,
=P (h) -

G (c-d) - ¢ A (thy + ¢ G (d-a)
a 4 a

+ 106G (d)-P,  (i-a [P  (h-G (c~d)-c P (h) + cG (d-a)] ..(3D)

(i+a) 2 P BTy a a

N, = A,

=_1 [G«d) ~-P,_ (W]

c(l+a)

- a tp, ) -Gd)-cP (M +c GWdarl ..... (32)
a a

be (1 +a)



-99_

- r'Y) 4 v t 74
AMTWIVTU RIS L UTRUAE /NTa !l"ITﬁ\'l

N N
M{ = -F +Ma
J@ = FR-T +m

Taeh ¥ = aranTamIaTaviuaT UazNIaTavAl
v
F =  Wisidgeniussminawuauuiuans
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X = uKN + a (N = Mg)
= wgt+ta L. (3)
M (2);5 1DRE = pN -T+na
2 .
6 = 2uN - 2T + 2a  eeeeen (4)
mR mR R2
am (3); X = (-ng@ dt + adt
= —uxgt.-l-a.t.+v0 cesces (B)
M (A); 6 = f2uN) dt - f2Tdt + f2adt
mR R2
= ZuKNt-ZTt+_g_o_L.+wo ...... (8)
mR mR2 R2

t':wuqa'h hisiny slide uazlna  (x = RE)

Lﬁmumwmnms\lﬁ'i'\ X =0 3 6 =8
1M (B s 2R O MR- \\Wed? foowemd 1 31 |} ...... 7)
M (B3 B = 2N = 2Tt + 24
mR mR2 R2

m mR2 R
Rg + 26 (uN-T)+2a=0  ...... (8)
m R R
M (B) 3 X =Sf(- ngt) dt + JSatdt + J'vr_> dt
x = -lugt’ +1at®+vtex, ... (9)
2 2
ua x, =0
T *
A .
T M = Y-P_ L. (18)
N -
Y = u.M8
2
P, = Mv /R
AN (1) MZ = Mg - Mv,% /R
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b 4 o
1M (103 M7 = uMg - Mv,° /R
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2
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Y = fKY dt + fCY dt - [gdt
M M
Y skt BleCrgt/ He SN AT e \\ e (2)
M ™
Y = fKY tdt + SCY dt - Sgtdt + JC dt
M M
2 2
V5 PR ) - 400 \C e 32 || ------ (3)
Y-} 2M ™ d2 a v
M (2) 3 V=90 w'msLﬁugmn‘szaznqﬂu'\nqnuazuaszgm
B = KYt#CY-gt+C,
™M M
gt - KVt = CY+C,
M M
t(g -k) = CY +C,
M M
t = (CY+CO /g=-KD . (4)
TR M
g1l (3 an¥andeauin Y vl bmenananiivg
.Y = KYC(CY+Co /g-KD 15+ CY L (CY +C) /(g - KD 1]
oM M Mo M M M
~g L (Y +C) /(g~-KN 3" +C [ (CY~-Cp /ig- KD ]
2 M M M M
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Y = JKYt dt - Jgtdt + Jc dt
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= oS LElanbrg ) AT\ ST OS L. (8)
oM 2
M (7 s WY=0;
9 = KYt-gt+cC,
M
tig - KY¥) = C
M
S B\ S O NUVNEWRYY ([P e 9w & JF . (9
M

i @ humly @) ;
. 2
.Y = KNLC,/tg-KD1-gLC, / (g=KD ]
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P, = 03 -P_ -Psin® +Y  cos & -F,  sin &
ACRDsin R /A QY DS 7 X o [f-.... (1)
32, = 0 P,. +tPrcose ~F -F, cose -Y sinh
- (T, ,.cos g) /T ceeees (2)
sF, = 83 N, +N . -G = @ ceeeee (3)
Toeh N, = N, 4N
N, = N +N_
Take moment 7au3@ BO ;
i3 -P,, (h) -Prcos ) + (N,_+N, ) a-G, (ab
FTa + Ty, =0 . (4)

e}

)

.

- P (h) ~Psin 6,(h) - (N,, +N, ) c + G (d) =@

we

P .+ Pw(a—b) - (F,, + F8cos 8, + Y, sin 91

i
+ TA‘COS 91) c

+ (F, sin o + F,sin 6 - Y, cos 6 - YAQcos 91
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+ TA081n 91) a- Ptsin ez(e) + Ptcosiﬁz(%) =@ ... (6)

Take moment xIbIe Bl ;

4

ey

1

Take moment,

i

o

'l

-

Take monent

Y

=4

Moo M

..

P

=P, . Lhe) =P _cos Gz(h) + (N,_+N ) a- G‘(a-b)

+ T = @ veesee (T)

B1i

- P (h) - Psin 6,(h) + (N,_+N, ) c~Gcd = 0
ceeene (B)

- Plnt(c—d) + Pyt(a-b) + (F,_ +F

Bo + FAOCOS

1
in ©
+ Y ,S5in ¥ o+ TB° + T -C0s 91) c

- '9 » - -
+ (FA°s1n )+ FAisln e, YA‘cos e, + TA081n 91) a

Ptsin e,(e) - P cos g, (g) ceeee. (9)

7ﬂﬂaﬂ AD

- Pint(ht) - P cos £2(h) - (N,_+N_ ) a+G, (b)

+T, T, =0 ceen. (10)
- P, (h) - Psing,(h) - (N, +N, ) c+G () = B
ceen. (11)

Pint(d) - Pyt(b) By, (COE | 61 YA1sin e, + T,,/r
+ Tkicos o8 G Yo HAlr, ) 2% Ptsin 8, (at+e)

Bt
+ Ptcos 62(9) = @ ceeeas (12)
2

7ﬂﬂaﬂ Al

I

Pint(ht) - P cos ez(h) - (N,_ +N_ ) a+ G, b)

+T, +T,, = @ ceee. (13)
-P (h) -Psin 6,() + (N,_+N, ) c-Glcd = 9
ceee. (18)

- Pint(c-d) - Pyt(b) + (F,_ + F,_cos e + Y, sin 8,

+T,_+T,_ + T, cos 91) c+ (Y, +Y,,)a

- P ,sin ©, (at+e) - P cos ea(g) = @ ceees (15)
WN
ukN
w91 Asam i b Fel

- -
uﬁﬂLﬁBﬂﬂTﬂnﬂﬂﬂﬂTlﬂﬂﬂ“ﬂ
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= dnlseRngaaadsennami

I NANANTN (B8] A e
P,_ () + Pw(a-b) - we (N, + N, cos 91) - Bc N, sin 91

+ pkasin uw,(N,_+N ) - pacos 6 (N, _+ N, ) ~ (_'{‘Bo + IAocos el) o]
r xr
= 0@ cees. (16)

PNFNITN (3) 9 161
- Pmt(c—d) + Pw(a—b) + pc (N, + N __cos 61) + ue NAosin 91
+ wasin O (N, +N - mpacos 8 (N _+N )+ (T _+7T, cos®)c
r r
- P,sin 6,(e) - P cos 92(52:_) + (T, _ + TM)gsm 9l = @ ... (17

Al

auna (12)  awld
Pt =P (b -ue (N, +N, cos 6) = Lc N, sin 6
+ T, ,(¢) + T, cos g (c) + ya (N,_+N_ ) - P sin g (ate)
+Ptcos ez(_g) = @ ceees (18)
andna® (15) Ll
- Pmt(c—d) - Pyt(b) + wec (N, +N cos )+ uchAosin X

+ T, (c) + IAocos 6,(c) + pa (N, + N, ) - P sin 6 (a-e)

- P cos ez(gf = 0 cere. (19
ImanT (16), i7), (18), (19) t3vawi e iaglunl N ety

(- wccos 6 - ypcsin p + pasin 6 - pacos 6) N, . -¢c T,

- (ccos )T, + (-y.c) N, + (yasin 6 - pacos 0) §A°

+ ggin 6,(T,,+T,,)-(esing, ~¢ccos 6)P =-P_ (D)

—;yt(a—b) = C, ’ ceee. (20)

(p,ccos g + y_csin g, + y asin 0,) N, + g Tg, + (g cos 9,) Y,

+ ( we) N+ (yp,asin g - pacos 9,) N, +asin (T, +T,)

te sin 6, + C/acos 92) p. =P, (c-d) - P,. a~b) =0C, ' ...(21)

(-pccos 8 - pcsin 6) N, + (- e+ ua) N, .+ uaN_

+¢ T, + (ccosg) T, - c (ate)sin g, - cos ¢,(c)) P, = -P__  (d)

r r r

+P (b)) = C seeee (22)
vu

3

¢ ukc cos 6 + ucsin@ ) N _+ ¢ pc + pa) N+ paN_
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+% T,, + (ccos ) T, _ - ((ate)sin 6, + ccos 6) P =P _ (c-d)

+ P (b = C

¥yt a4
A, = wccos © + ucsin e,
Az = ukaSin 61 - usacos 61
A‘3 = ukC
A, = pa
A, = asin g
r
A, = ¢
xr
A, = ccos 6
r
AL = - (esin 62 - _c2:_ cos 6,)
A, = - (esin g, + _c_:z_ cos 6,)
A, = - (ate) sin 6, — cos ez(g_))
A, = - ((ate) sin 6, + c cos 9,

2

r

eeo oo

e 0000

(24)
(25)
(26)
(27)
(28)
(29)
(38)
(31)
(32)

(33)

eaasos e

(23)
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| k|
ZFx = G; - Pytr - PtSin es + YC io + YC iocos 98 - FC 1oSin 68
~ T ,smne, .. . (35)
sz = ﬂ; P1ntr- - PtCOS eG - l;.D i1o - FC ioCOS ea - YC: loSin es
- Tc‘o - Tmocos 8 L eeees (36)

F_ = B8 N, _+N_ _G =8 ... (37)

Dio “r
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Taem N = N, + N__

Dio

N = N + N

Cio Ci Co

Take moment 1au13ﬂ DO;

i; -P,_..th )+ Pcose, (h+ (N _+N_ Kk
- Gtr(k-l) + T .o ceese (38)
33 - P .(h,) - Psin 6 (h) - (N, + N ) m+ G, (n)
= @ ceeas (39)
ks - P, . m +P  (k-l) - (F,, +F_cos ® +Y_ sin 6,
+ %‘m +%mcos 8,) m + (F__sin ©, + F_ sin6, - Y__cos§,
- Y ,cos 6, +Y_  sin 6) k - P cos6 (g) + P sin 6, (k)
ceees (40)
Take moment 81130 DI 3
i =P, . (h ) +Pcos 6, () + (N__ +N ) k-a D
P £ a0 \T =/ n00dSs\~" \..... (41)
3 - P, .(h ) - Psin 6,(h) + (N, +N_) m~ G,_(m-n)
= @ ceoss (42)
—f{ H - P, . .(m-n) + wa(k—l) + (F,_ + F__cos g,

+ Yc°sin 6, + T, + T _cos 6,) m + (F__sin 9‘3
+ F_,8in 6, - Y__cos 6, - Y_ cos 93 + T__sin Ga
+ T ,8in o,) k + P cos 6,(m) + P sin g, (k) = @ ..(43)

2
Take ment 7BUIR co;

is P, (h ) +Pocos e (h) - (N_+N ) k+G_ (D

+ T, = 0 cee. (4
3; - P .(h ) -Psin 6 (h) - (N, +N_ ) m+ G, ()

= [4] ceee. (45)

.1;; Pinent) =P (1) - (F  +F_,cosf + ED‘ +y_,sin

+ %Cicos 6,) m+ (Y, _+Y ) kP (g) = B ... (48

Take moment 7813 CI3

is ~P,_. (h_ +Pcos 6 (h) - (N_+N_ )k

+G_ (D + T, = 9 eees (AT)
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[N
.0

- P r(hh) - P sin ea(h) + (N, +N_)m-~G, (m-n)

ye Do
=8 . (48)
ks ~P,..@n) - P (1) + (F,_ +F,cos6_ +Y, sin6,
+T,_ + T cose) m+ (Y, +Y ) k+P m
r r r
= 9 eee. (49)
We Y = N
F = N

IMFUANTN (40) 18

intr

P (n) + wa(k—l) -n_n (Nm + chos 98)

-pmN_ sing + pkksine:3 (No, + N_,) ~uwmcos 8 (N__ + Nei)

Co

- (T, +T_cos @) m - Pcos O (m + P sin 9 (b

-
r N’ .
* (Tg, + T ksino, =8 L ... (50)
AMIUATN (43) 3z 1§

~

~r TR N g £ P,,t,,.(k‘l) +um (N _ + N__cos 98)
+ B_ON_ _sin O  + B ksin ©_ (N__+ N_))

u keos 6 (N__ + N_) + (T + T_ cos 6)) m
r r
+ P.cos ©_ (%) + P.sin 6_(k) + (T__ + T_ ) k sin 8,

L)

= 8 ... (51)

IMMFUNTN (468) 3z 1§

Pown® — P (1) - Lm(N_ + N_ cos ©)

int

- usmNc isme8 + Im(m)

r
+ Tctcos 8,(m) + usk(NDo + Nm) - Pt(%) =8 ... (B2)
VMUV (49) 3 61
- P, ..(m-n) - wa(l) +p m(N__ + Nqocos 98)

+ u.mNCOSin e, +;I‘D°(m) + ICocos ea(m)
+u k(N + N l«:Pt'(x_n_) i = 0 cese. (B3)
aunTH (58), (51), (52), (53) vendaulag lugd N et
(- u mcos 6 — u msin 6, + u ksin 6, - u kcos 6,) N_,

- T, - (mcos 63) Teo ¥, 0N,
r r
( ukksin 8, - p‘kcos 8,) N__ + k sin 8, (T

+
Co

* T

L]
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P (n) - P (k-1)
yvor

(cos g,(m) - sin 8, (k)) P, intr
2

= C, ceeer (B4

( y,mcos g, + pmsin g, +yp, ksin o - u kcos 6,) N__

+tn T, + (mcos 6,) T + u BN

+ fukksin ga - wkeos ) N, + k sin 6, (T, - T.)
(cos ea(l_nf) + sin g (k) P, = Pmi(m—n) - P . (k-D)

= C, cees. (B5)

(- p mcos @, - gy msing) N., + (-pm + pk) N_,

+ uquDo + % Tow\ t (% cos 6.) T_, - %1 P =-P, . (n)

+P (D = C, ceee. (56)
 wmcos 6, + ymsin ) N+ (pm+ pk N _

tu kN, m T +mcose) T, +mP, = + P o.(@-n)

i r 2

+P (D = C, veees (BT)
o u AmCosS 6, + p_mcos O, ceses (B8)
A, = whsin 6 - p kcos 6 ceess (B9)
A, = unm ceen. (68)
A, = uk ceee. (B1)
A, = I;lgsin 0, ceees (B2)
A, = m ceee. (83)

r

ALNS ?cos 0, ceees (B84)
A, = - (cos 8 (g) - sin 0_(k)) eeee. (BB)
A,, = (cos ea(g) + sin o_(k)) cese. (66)
21 = éﬂ cenen (BT)

AMMANAIN (1), (2), (3)

usNBio + ( u_cos 8, -~ usSin e NA:o —.s_ln_.Q:.TAao

-sine, P, = P, T 6

WN,,, + (HCcOos® +usin®)N ,_ +T, +cosé,
T4 -~ COSO,P =P ceee. (89)
N, +N_ = a, ceeee (T

~ . ' -~ -
IMNAUNIIN (D), (5), (T), (8), (18), (11, (13>, (14) FTWUINRENAUNITN
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¥ - ] - 3 ar ] L.
ﬂ1ﬂuagasuumﬂmﬂqnu ag 4 A7 AR

a(N_+N ) +T,_+T, -cos o, hP,
=P, . +Gab = C; ceees (TD)
¢ (N, + N ) + sin g,(h) P,
=P . (h) + G (D =C,.  eeees (72)
c (N, +N ) ~sin 6,(h) P,
=P _(h) +Gcd =C, ... (73)
a (Nj,+N, ) -T,  -T,_ +cos g,(h) P
=P, (h) + G (b o (74)
W oa, = sin o, eens (TB)
A, =rcos( 6 07 NN ..., (78)
ANANANT (36), (36), (37) A i@
uND,_ + ( pcos 8, - usin 6) N_ -
-s8in 6T -~ sin O P = LPeAL ceese (TD
u N .o+ (uecos 6, + psin® ) N+ Fi..
+e08 B T dTCosS O B0 & i Bl ) — [ +eee (78)
N,,o + N, = Q, ceee (T)

AMNINAITN (38), (39), (41), (42), (44),

k(N__ + N + T, _ +

P

int

(N

D1

,-(hf..»’ + Gw(k—l)

m

- P, (h ) +G,_(n

m Do

(N

P

yw(hw) + G, _(m-n)

K(N_+N)-T ~-T

Tmmmee m = - 1ntr(h§.r) + Gtr(l)
W A,, = cos®
A,, = sine

P
tandunn (61), (82), (83), (78), (71),

Cu, +p, +1) N+

+ Nm) + sin (3a

+ N - sin 84

i ] - Q 4
(45) ‘asummﬂmqnuag 4 #Un1T @a

T,, + cosg () P,
Qc” 0 ..... (80)
(hy P,
=C,. e (81)
(hy P,
= C,p eeens (82)
co T COs 6, (h) P
= C,, ceen. (83)
S (84)
S (86)
(72)  Twmimla

p,cos 8 - pusin 6 + p cos 8,
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t+usine, + 1N+ Cy +y +tD N

io

-+

(wcos 6, - u sin g + n,CoS o, + y_sin g, +1) N_

+T,,, + (cosg_  -s8ing ) T, _

(=]

+ (cos o, - sin 8,> T,,

r r xr
+ TDio + (cos g, - sin 85 — COS 9, — sin g,) P‘
= Pyt + Pint + Gt + Py‘r + Pintr + Gtr = 017 ... (86)
U
W oA, = (u_+yp, +D ceees (8D
A,, = (npcos® - uksin 8, + mn.cos 6, + ussin e,
+ 1) ceeess (88)
Ao = (u_cos 6, - uksin p, + 1, cos 6,
+ u_sin e  + 1) ceee. (89)
Azp = SeQ4 B sin 8,) ceee. (98)
r
A,, = (cose, - sing)) cere. (SD)
r
. 2 e of 46 ceees (92)
r
A4 = (cos 9a ~ sin 68 - cos 62 - sin 62 ee. (93)

] ] v &
FINMINUG LTﬂﬂsiﬁﬁNﬂﬂTﬁﬁuqﬁ 0NU

(28); (A,-A) N, +AN _-AN_ + (A -A)T _+AT

B i S ail

< Al G AVCPZ = C

1
(213 (A +AD N+ AN +AN + (A +A)T,

+ AT , +A T _+A P 7/C.

(22); - AN, + (A, -A) N, +AN +AT, +AT,

+ AzoPt = Ca

(23); AN, + (A, +AD N, + AN, +AT, +AT, _ +A P

= Ca

(64)s (A, - A )N +A_N_-A N +(A4_-4_T_

+ A;aTco - A17TDo + A19Pc = G4
_ _188)3 (A, +A N +A N o+ ANy, + (A +A DT,

AT, VAT, AP, = G4

(68)3 - A N, + (A ~ AL N, +A N +A T, +A T,
- AP, = G

(5733 A N + (A +A )N +A N +A T, +A_T

12 Co i4 1S5 Do 16 D1 17 Do 18 Co



(T1)3
(72)3
(74)3
(75)3
(80)3;
(81)3
(82)3
(83)3

(86)3

g

+ A
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z21" 4 8
aN,, + Ty, + Ty ~ AP, = G
CNy, + A, P, = %0
CN,, — AP, = b
aN,, - T,, - T, * AP, = Cp,
WNo, + Ty, + Tp, + AP, = 13
mN., + A,,P, = 14
mN,, - AP, = 18
BN, - T., - To, + AP, = Cu
P haNo, F AN F AN AN YA N
ANy F AN, AT, AT, AT,
A aTas + AT, + AT, + AT + AT
+ AP, Yy 17
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TAUGNA 1IN L QU TeNI19Ta Full Trailer fu Semi Trailer NLAYINURAIUAINN
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1. lumefisaiin 189 98 Full Trailer astfienidng L haeannwss
P=Mi R
Tasfi M = wanasdauihing
-4 v -
W o= ﬂaﬁut11Lquunaqn11uquaanaquuanq
R = nqnuaﬂqnaeﬁqﬁadaaﬂnge
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A1TI1T0 Full Trailer ﬁiawquaé 2 0 18ﬁﬁ1ﬁﬁﬂﬂ1nquaéﬂq§a1sﬁaa A et bim
7L anew afiesa i hiftnas i wanTng
2. TuuNTLTenABnaeTINAY  NaTIRE
- 70 Full Trailer widawdalasl¥ A-Frame Fufing Tue
- 98 Semi Trailer wzi¥ausalazl¥ #8n Kingpin fusimiinga
Fednsaen7iBandanavin  Semi Trailer ﬂsﬁqmauﬁﬁﬁaniﬁ A MITNAR
AMTanarasIa  na Mitnauadataw lunTiu
3.  AnEmsqnTemavia Semi Trailer (e Ldmn e Full
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HORMAL FORCE OF TRUCK (N)

Nai

Nbo

3.696063E+04
3.988563E+04
4,281063£+04
4,573563E+04
4.866063E+04
5.158562E+04
5.451063E+04
5.743563E+04
6.036063E+04
6.328563E+04
6.621063E+04
6.913562E+04

5.412813E+04
5.862813E+04
6.312813E+04
6.762812£104
1.212812E404
1.662813£+04
8.112812E+04
8.562813E+04
9.012813£+04
9.462813E+04
9.912813£+04
1.036281€+05

2.680438E+04
2.972938E+04
3.265438E404
3.557938E+04
3.850438E+04
4.142938E+04
§.435438E404
4,727938E+04
5.020438E+04
5,312938E+04
5.605437E+04
5.897937E+04

A7

NORMAL FORCE OF TRAILER (N)

Nei

4.397188E404
4.847188E+04
5.297188E+04
5.747188E+04
6.197188E+04
6.647188E+04
1.097188£+04
1.547188E+04
7.997188E+04
§.447188E+04
8.897188E+04
9.547188E404

3.696063E404
3.403563E+04
3.111063E+04
2.818563E404
2.526063E+04
2.233363E+04
1.941063E+04
1.648562E+04
1.356063E+04
1.063563E+04
1.710625E+03
4.785625E403

n.

Ndo

5.412813E+04
4.962813E+04
4.512813E+04
4,062813E+04
3.612813E+04
3.162813E+04
2.112813E+04
2.262813E404
1.812813E+04
1.362813E+04
9.128125E403
4.628125E+03

A9 9.

2.680438E+04
2.387938E+04
2.093438E+04
1.B02937E+04
1.510438E+04
1.217938E+04
9.254375E403
6.329375E403
3.404348E403
4.793750E102
~2.445625E403
-5.370625E+03

4.397188E+04
3.947188E+04
3.497188E+04
3.047187E+04
2.597188E+04
2.147188E+04
1.697188E404
1.247188E+04
1.971875E+03
3.471875E403
~1.028125€+03
-5.528125E+03
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v
(n/s)
1
i
v
{m/s}
0
1
2
3
4
5
b
7
8
9
10
11

9.138250E+04
5.158562E+04
5.219500E+404
5.321063E+04
5.463250E404
5.646062E+04
5.869500€404
6.133563E+04
6.438250£+04
6.783563E+04
1.169500£404
1.596063E+04
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NORMAL FORCE OF TRUCK ()

Nai

5.138250£404
5.117938E+04
5.057000£+04
4,955438E+04
4.813250E404
4.630438E404
4.407000€+04
4.142938E+04
3.538250£404
3.492938E+04
3.107000E+04
2.680438E+04

AN .

Nbo

1.238250€+04
1.258563E+04
1.319500E404
1.421062E+04
1.5632508+04
1.746063E404
1.969500€+04
2.235563E+04
2.538250£+04
2.883562E4+04
3.269500E404
3.696063E+04

NORMAL FORCE OF TRAILER (M)

Nei

Ndo

1.238250E+04
1.217938E+04
1.157000E+04
1.055438E+04
9.132500£403
1.304375E+035
5.070000E+03
2.429973E403
-6.175000£+02
-4.070625E403
=7.930000E+03
=1.219563E+04

..........................................................

1.905000£+04
1.925313E+04
7.986250E+04
8.087813E+04
8.230000E+04
8.412813E+04
8.636250£+04
8.900313E+04
9.205000£404
9.550312E+04
9.936250E404
1.036281E+05

7.905000E+04
71.884688E+04
7.823750E+04
1.722188E+04
1.580000E+04
1.397187£+04
7.173750E+04
6.909688E+04
6.605000E+04
6.259688E+04
5.873750E404
5.447188E+04

L.903000E+04
1.925313E404
1.986250£+04
2.087812E+04
2.230000E+04
2.412813E+04
2.636250E+04
2.900313E404
3.205000E+04
3.550313€+04
3.936250£+04
4.362813E+04

A7 .

1.905000E+04
1.884688E+04
1.823750€+04
1.722188E+04
1.580000£+04
1.397188E+04
L.173750E+04
9.096875E403
6.049999E+403
2.596875E403

~1.262500E403
-5.528125E403
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{m) Nao Nai Nbo Nbi
0.50  1.529450E405 -5.018000E+04  1.139450E405 -B.918000E+04
1.00  1.021638E+05  6.012500E402 6.316375E+04 -3.839875E+04
2,00 7.677313E+04  2.59918BE+04  3.777313E+04 -1.300813E+04
3.00 6.830958E+04  3.445542E+04  2.930958E+04 -4.544583E+03
4,00 6.407781E404  3.868719E+04  2.507781F+04 -3.128125E402
5.00  6.153875E404  4.122625E+04  2.253875E+04  2.226250£+03
6.00  5.984604E+04  4.291B96E+04  2.0B4604E+04  3.91895BEH03
7.00  5.863696E+04  4.412804E+04  1.963696E+04  5.128036E403
8.00 5.773G16E+04  4,503484E+04  1.873016E+04  o6.034844E+03
9.00 5.702486E+04  4.374014E%404  1.802486E+04  6.740139E+03
10.00  5.646062E+04  4.63043BE+04  1.746063E404  7.304375E403
11.00  5.599898€+04 ~ 4.676602E+04  1.699898E404  7.766023E+03
A9 9.
r NORMAL FORCE OF TRAILER (N)
{m) Nco Nei Ndo Hdi
0.50  1.806125E405 -2.251250E404  1.206125E+05 -8.251250£+04
1,00 1.298313E+05  2.826B75E+04  6.9B3125E+04 -3.173125E+04
2.00  1.044406E405  5.365938E+04  §.444063E+04 -6.340625E403
3.00  9.59770BE+04  6.212292E404  3.597708E+04  2.122917E403
4.00  9.174531E404  6.635469E+04  3.174531E+04  6.354687E403
5.00  8.920625E+04  6.889375E+04  2.920625E+04  8.893750E403
6.00 8.751354E+04  7.058646E+04  2.751354E+04  1.058646E+04
7.00  8.030446E104  7.179554E404  2.630448E+04  1.179554E£404
8.00 8.539766E+04  7.270234E404  2.539766EH04  1.270234E+04
9.00 B.469236E+04  7.340764E+04  2.469236E+04  1.340764E404
10.00 8.412813E404  7.397187E+04  2.412B13E+04  1.39718BE+04
11.00  8.366648E+04  7.443352E+04  2.366648E+04  1.443352E+04

_13h_

NORMAL FORCE OF TRUCK (N)
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