[ &)
BT $510 % Digital Computer OfSH (2)
R B B X*
= s HEfIE AN E—2
1. ZAise Nt D4
EEII S, RERAGFPEBLKEEMECHAIY vl
FREANDISHY, % X O REERITc sl 5 digital com- b =R
puter OFEA (D? 2#&EE 1L, digital computer 3% m % BEE L
SR i 203D, BIDE HOT  8a, KA

L XA Lize UL, Eiork, F& UL TEiuH
VR GEXORER I UO#H~ MY v 7 20FRICEET
55D Th YD, step by step calculation } iterative
procedure B35 H DI OWTIE, MEOHESTENE
L7z, digital computer 1%, @ X 3 7REHE I oWT
b, FECHGTHZ0T, T,
calculation ¢ iterative procedure |z ¥ A 7icfiii
BNTDNT, BHTFOFI%EBFTHALEWEE D,
bord, ZOHEOIRICONTL, EEIRER
a3, digital computer BANRE $0 % DIc o
REBLZAVWEETS 0T, BETHIETH S,

2. F=nR—LIRH )08 T 088
FHoRE

Samuel Levy 53 SEAC (National Bureau of Stan-
dards Eastern Automatic Computer) %\ T, FiHi
NY D& T OBBEREE A Ue—Fla T 5%,

20 OBEEERALLD TR/ E K-
1 1@WRT . BRRAICRT 2T RIS EL v T&Kb7,

step by step

B—1
%
o _/ 2 m  m+l =/ n
[
e

H ]
'::]::j :
1
Ul L Lm+r- :[/ll
[
i 1

RN, MBEBRA m~(m+1) OEONY D seg-
ment QUIHCE T 227 2 YmImers BT 2H Om,
Omer OBERZRIB LT, step by step calculation 3
850 ThHB, ThBOLT T, 27 HOMII,
ROBAR S5 (E—2 B,

Ymir—Ym=Omlmis+@misSmis +0pMpiy - (1)
O —Om =D 1S pmis -+ ConMiopyy wevveereeneees (2)
T,
Am =R m BEE LSS, B (m+1) ksl
*ER I REKPEHR, TEBLALYEEE

— A2 EHE MU —

(m+1) wBFHBEMNE— 22 b bRDDETE, b5
W, 8 e+ 1) )BT 2B AN S e b o BlEE
A

Cmn =R m ZEE LG, KR (1) kbt
BENE— 2 2 M b OEEEA

T, Bl m~m+1) Ol ic BT, #hiF R
EI (%) Uk, YEI 73 1/El, 735 1/EL,,, BEHHCE
ELTnBdDEELS, Tabb

VEI={1— (%/lps) Y/ELy) + (%[l ms) (1E@p.y)
L#E2 %,

XC, EREOWIE v BT BT E— 22 Mk

M=Myp1+ Umir—2)Smss
TEHLINZ1E, B—2 wRTHife—x2 b 2IEE
E2T (BBOBEEERD T LICHER),
dy*ldx*=M|EI
WK EDZORMRALT, (dy/dn)e==0, (3):==0 OF
R RATIE,

) x=tmr=Smerlm:*{ (1/4 ELy) + (112 EL,) }

+Myiilmi*{(1/3EL,) + (16 EL,. )}

(@9/d%) 2=tmr=Smerlmi:* {13 ELy) + (1/6 ELp,) }

+ Myl L2 EL,) + (1/2 EL, )}
Lb, PEOTEE ab,c XRD XSl b,

@iy =lmi{ (1A EL,) + (1/12 EIL,,.)}

bm+1:lm+12{<1/3 EIm)+<1/6 E[m+1> }‘} """ ( 3 )

Cmir=lme, {(Y2EL,) +(1/2EIL,.) }

SEAC T4 U 3 OERHE AT L, 52bh
Ve Elylm OF —2%3ELT, &R D, ) kLK
@ /AT 2, HEZABNCIT L, KOS
SR

a) 29X OHEBEROHE LTS5k, basic co-
de ZEEMCEBEE LD S,

b) o, HEEIC, Elyl, EHEE LD,

S @mrss bmirs Oy DIEFFHE LT, B EEE
IR LD 5,

O BRLCHENREIMEB LB E0, SRE0E
A%ﬂ,%ﬁf—xyb%ﬁﬁbf,Ch%—ﬁ%mﬁ
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K1 HELZAFRNY &—2 SEAC THHFE L4 Y I 0BERE (B 107%in.)
O |l A
s B FOME worm | SRR ) 1
§=3D) ")EE'@E Lh @EEE‘E (1061b-in.?) oY 1 2 3 4 ’ 5 ‘ 6 | 7 8 9
Gn.) | (n) & i ! !
0 0 10.526 1 9.177, 24.260 41.498] 61.968 83.516 100.754 110.450 122.302 133.075
1 6.5 6.5 8.621 2 24.260| 87.522 168.902 265.541 367.267| 448.647 494 .424] 550.373 601.235
2 13.5 7.0 6.173 3 41.498 \128,902 387.843] 668,709 964.357) 1200.876 1333.918] 1496.524) 1644.349
3 21.5 8.0 4.000 4 61.968| 265.541 668,709 1340.253) 2106.640. 2719.750, 3064.625 3486.138| 3869.332
4 31.0 9.5 1.848 5 83.516: 367.267| 964.357 2 106.640, 3 795.986] 5248.514| 6065.56 | 7064.17 | 7972.00
5 41.0 10.0 1.026 6 100.754! 448.647| 1 200.876] 2 719.750{ 5 248.514] 7873.918| 9436.50 {11 346.33 |13 082.53
6 49.0 8.0 0.384 6 7 110.450| 494.424) 1 333.918] 3 064.625 6 065.56 | 9436.50 |11683.51 {14 501.77 {17 063.83
7 53.5 4.5 0.194 2 8 122.302| 550.373| 1 496.524| 3 486.138] 7 064.17 |11 346.33 | 14501.77 | 19318.49 |24 108.88
8 59.0 5.5 0.036 36 9 133.075| 601.235| 1 644.349| 3 869.332] 7 972.00 |13 082.53 |17 063.83 |24 108.88 |35 246.36
9 64.0 5.0 0.005
AR ciEe Lo 5, M;%;+0%;+Q;=P; ({=1,2,------ S eeees (4)
e) X @2) & S My @ﬁgz"f}%b‘f» %/{g)ﬁm o,

BFD Opey OEZHEL, chr—RMCHEYE LD
5 (0,=0 ZA\3),

H R Q) LIFIEELRE OmsSmyss My, OTEE
W, BRAKCBITD Ime OEZEFL, TR
RT3 (3o=0 xAND),

g) Bk, ¥ 2,34, ICHEARRTELSER T
BEAKLT, d,e),0) OBfEEL VT,

SEAC 2338 Uiz Fr Y oflFRikEx &1 1,
HERERY B2 IR T, F—2 OfEE, SARKNCEIL T
SR E T T B & LICEB IR, ST, Max-
well OWHEVER OEAIZEE I,

x=—2 OFHEETS Dle, SEAC T3 FEHE L%
5Chbo THEEROE EFEEHEM A EOCARN
HEFTIE, W2 HPETS, 2L 5 ViBELEE
1 digital computer AIWANCERITH B0, bh B
ThbD.

3. EEEEYMOMEENHTDINE
(LRAKRR) OBIERNT

HIEREA 2T S EEBREY DL R R v 2OBIERNT
W, > CREERE TS D, N.M. Newmark, M.
G. Salvadori, R.S. Arye 72 X OS5, HIERS
20 5 EEEEYOEEN, SESROREEREEA
TE % ERREET 5. REROEHESRD 2%, EE
OMBENRE D THEMEBITH D72, BHHICHE
Rz xR <THb, T.P. Tung & N.M. Newmark
%, digital computer #F|JHT 5 LIcEBLT, T
pEEL DRI, KB O L Dd HHIBE A 1E
FARLDT, EEERETELY, KT, ACTREE
OBEEREYORYOWE X2, T, HEHOEM
EBEE»2 T, IDKREHBEOELToRY, BT
INERBALE D,

BEBEYCENT, TOEERBDOBOORDO LT
BICHER LT 5 RETIUE, BGRoEE RN
ROXHIHELED
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M; 8 i BEHOROER:

x B IiEBEOKRDS U R

Qi+ M; lEA T %113 nbb shear AT
0t JRFELREL

% U shear beam QEWER O HIBHZZT 57
BIrE, Pi=0 &72b, Q;: RO X%,

Qi=ki(x;—x;_) +kip,(X;i—%ip1)
T, ki I ZBEOMD shear stiffness Th 5,

exciting force [THiE) *, IC L OTHETS kx, D&
Thd, LrLhib, JEED shear ZEHET 5
1w, HENCBET A8 { BOROERNR 4 U Ty AR
&b, N @) RRD L3 ehit b,

M;5;+09i+ki(i—yi) T Riga(Vi—Di)

= MR — 8 fgeerenreeennse et (5)
ZDEr, exciting force VXHWBH D INTREE & MBI BA%
TELITThHS,

HhEEE) A B2 S D deflection response 2 dy-
namic shear ¥, accelerogram gD i i3 {2
SRYoT, FKHESEC LoT, BERRICHE b
0Tho, 2OHE, ROBREAN 5,

Zi=%;,0Fhi; 0+ (B°)6) (F;0+%;,0)

Ei=%i,0+ R2)(Fi0+Fi1) }
2 ORFD 0%, b5 interval OFEFNC KT AEE,
¥z, 113% % interval QR D Ic sl BEEEKT 5,

D EoEtE % digital computer C, 175 2Dl
iterative procedure ({ iR UERZREBE) 2 HNBNDS F
Tebbs %0 %80 %10 DEEFEBE, RO X D1fTH0

1 #i, BET .

2) ER0b, %04, BEHET S,

3 hzX G rRALT, #,, 25HT 5,

4 IO U TEHEINMEBEICUE LiclE
L—HLie\isbiE, TOFFEL HFELE L CRED
HEZL V2T,

Zd X 57 cyclic iteration »% high speed digital
computer I H oL bWMLCHDY, RARHER 1Y



'3 BTORNR:LEEYOUHE

FEHE X (@) (®)

27 shear : shear .
B stiffness weight stiffness weight
1 2 000 760, 2 000 582
2 1800 720 2 000 582
3 1600 680 2000 582
4 1400 640 2 000 582
5 1200 600 2 000 582
6 1000 560 2 000 582
7 800 520 2 000 582
8 600 430 2 000 582
9 400 440 2 000 582
10 200 400 2 000 582
B4 ‘ kips/in. kips. kips/in. kips

B]—3 accelerogram & %@ shear response

+80F T T T T T T T T
10t Story  0FSAA e aS A\ e N\ p]
+ 801 B
- 80 A
st Stay | OENHY \/"7{ P, ITAVAVV”
-6oF A A\
=N A
8th Sto(y+8(025 VA S anay ™ VM‘_AV
e AN A NLA
7th Sty 0 4 A,
Ve U TN Yo
—80F /\
eth sty OA—SN A A m A
EERA SV WA v v
- 80F /\ [\
sth Story  opA—fN AN N A JAWA
g Trek S VUV W Y V]
S sy AP /l A_A /A
th Story OfF y
g raof W VAT Vi
3 -&of, A 4 /*\ A
5o s 9P I A A A
+80£ \,L) U E/ U AV l\/
I NG AT AT
nd  Story OF (% S AR
b N Y WAV AU T T
on A A AA A
/st Story 0 VA v &
+80 VRVAVEY
.02 /\
Acceleration 0 -A_v W"lvnuﬂaf\l\ AN
029F
0 5 ‘ 70
TIME N SECONDS
Kl—4 4% ® max. dynamic shear
——Dynamic Shear
————Computed Shear Based on the Code Recommended by
the Joint Comﬂlttee on Lateral Force
B = ] k
S 1 I —— :
& [ 1 m
RS H ' | II B
« : ] :
S
S I ] ]
=T 1 i
! ] =N i1l
. ! 1 A1 1]
0 /00 200 Kips 0 /00 200Kips 0 /100 200 Hips
(0 2% OF CRITICAL 10% OF CRITICAL
DAMPING DAMPING DAMPING

— M1 1R8]

DI O— DEG LHE Liztr,

N.M. Newmark 7% $HEIFONSE LBz, =
—3 (a) /R shear stiffness & weight 345 |
WEOEYITH Y, i, AVWoiiE@shiE, 1933.10.2
iz Los Angels ¢ Subway Terminal TE> A N
39°E, 21.5 oMz ob0TH D, ok B—
3 D FH O acceleration @ & & AICiRT & D accelero-
gram % 160 %455 U CHE R 7ok, /O dynamic
shear DORAYEINE, B—3 O LIRS (R
FHe L, RB—HREED 2 %), WROEEC LoT,
TOHOETH peak X FOTW A, CoT &k, Lk
OHDETE LI B UD LL i, 7ol BIHEZERE
BRIl TThR W 555, EHOHET, &Y
D 10 BT b0 RT, B—4 BEEO max.
shear DHEHEZ R Lic D THD T, KD AL,
Joint Committee on Lateral Force & kL oCHEE IN
TWBHETHELZb O THOT, MoHFHE b
BT, TOHEIC L2 computer IC X % B R
LEBLDEDTRUN KL eD TS,

X TRz step by step calculation 33\,
% step OEHEIRE 4x 10 % sec ¢, 5600 ELL D2k
KRBT %1T70D T, shear ZHET DR, FHEMHEED
HAF = F~O 5 F OB E DT, # 46 3 THD
feEEIN TN B,

Y bl 1955 SFIeRRI N LD TH5SH, O
D& 1956 FEO T EHIB LREAR THREIN TN S,

SHHRE LIPS EOLHE UL HHEET, £—3 @
(b) DEAEEBEL T %, T, BYORT 5HhEE)
X, ERIOWRE AT, —EE TR, O
7%7rx, U.S. Coast and Geodestic Survey on the
West Coast I Lo T &IN5 12 [ strong-
motion earthquake % LT\ 5%,

HEERT Lo TE, SEOYALALIS K,
ZODRISOIBHEDOEY, Tivbb, a) EHE, b)
FRAIEEE (critical damping) © 2%, ¢ B R AE ©
10%, DZDIDONWTHEEL T b,

EMAE ILLIAC CHEMMEC LY, EHRE)EH
1.32sec ey U, 4¢=0.0075 sec IC &0 T B,

FHAORRE, RO TRLIN TN 5,

Y,
TrHBERE) OBAE LC, (a)variable stiffness bldg.,
(b) uniform stiffness bldg. ¢ max. shear;

2) 12 [EoMBEENCN T HWITOEY D max. base
shear, max. top story shear;

B LN, &ED local seismic

least severe, most severe, two intermediate

3) base shear coef.,
coef.

_E&0o shear coefficient 33 ) ¢X local seismic coef.
W50, RO LICEHI TS,

— 25 —



The shear coefficient is defined as that part of
the total tributary weight above a certain level
which, applied statically in a horizontal direction,
would account for the maximum dynamic shear
at that level.

The local seismic coefficient is defined as that
proportion of the weight at any level which, ap-
plied statically in a horizontal direction, would
account for the shears at any elevation below that
level. The two coefficients are equal for the top
story.

Z O E P (preliminary report) /e d D Th
BLTALAIRTN DL, BELRT256508Y O
REERAEROCHER Lcb0 L LTERTRELO
N, SHBOTHOUIFRCS LT pilot FRHE AR
FTHOLLTERITRELONS D,

4. B ORSIESICET 3HE

BRI LA R GEFT T A B8 O OIEE) 12 0 » T
1, T rbEL OUINL D, HOHEELEHT 28
4 (Stokes, Zimmermann), EBFHMEOEEZXHRL,
K OB IO 2B Z g A& (Timoshenko), #;
FICETHEOME LZBRCANSEA  (Inglis, H
I =W X OWsER~T, Hillerborg OFIFETH
MR IEE RO BRI T &, Lo Hiller-
borg OWFETH, WMOTTENOBIEMBEICERZ v
TR, FOHEC L SHOEROMELXHLNMCT 2
LT AFETED IehDlc. LnL, BT ana-
log computer I3} ¢\ digital computer OFE:lY, &
DORIEO LA ARERD Ldle, T7cbh, J.M. Biggs
B MIT o—Jkik, FE& LT analog computer % fj
W9, —¥c Whirlwind I (MIT ¢ digital computer)
ZHAWCTCO WL %L, %o N.M. Newmark 5
Illnois K2ED—JRE, ILLIAC %W, A UREZ
Wige L, TN, ERNCHOEERELZHS N LR,
Z Tk, J.M. Biggs HLOBEARBAL LD,

OB B ieo TR, RO X HiC, MELHEMIEL
T, [REERHT %o

1) fBoMMTEEL IBEOE1IRE— X FOX%E
B b #oT, HREBE 1 ORERE D,

2) EBOBEBEL4ODATY L L4DODEA Y
OLCEERD O TN D0:b, ZHABERTSHSH, T
e EMEELD ERET 5,

3) HBEHOLERZEBHEOHBEOBEMCHEN LT
Wb LD ERET S,

4) REMEEER, #iE BEBEONGICOWTE X %,

LD XD HRED S LT, H—HBEOREREEL |

Z @ idealized dynamic system C,

50 E_E %,

Bg—5% Idealized Dynamic System
4

}
ye sin(wt) %
=Vt — "

¢

-
v BEIHOHEY, 7 o2y, v (FEORANC R
GB2 kD2 v 2, % FEND HEHEECOE
B, o :crossing frequency=rv/l, ‘ThD,

B3 =0 IZB\WT, HOBLIFHLICEHSE D&
T2, MO # v T ORE TR TORINC I TERIR
ThbHERETHOT, HOTCHITHHO £ v 3 1
Yesin(ot) TH5, ‘

EEEEEE 1 O K—6 Idealized Vehicle
BRT H250T, KB
DI HICEbE D, T
T, Mys: BEjHOR S
VTR bt H
B, My :FHLL, 27
Y U ITR LB NIEWE
2, ky HEIHEHOZ Y
CTDNIER, 2
OB B[O, sprung mass O absolute deflec-
tion, THh 5,

2T DN, BIY, 2P v INERTHTT
1%,

Ye sinfwity

L7y, R, MClERT 500 M, xBBEOSE
g3
Byt Myg woeereereerenenenineesnie e (9)
Link, N (O THZBNDIE, unsprung mass
BEENEZEATHRND, ZORHE, bridge mass %
IR 5 & & XDT, BREITIIEI .
sprung mass OIEBE)HEIE
—Epd— Cp = MiygB e veveeennneeiiieiin e (10)
oL, ¢ FHERHCSHD, X—17 Idealized
W HiE B—1 0 X571 [ Bridge
HEOIRHIRTHEDHLIND, K P
T, P, Mg, kp 1%,
system OOE, HE, ~N2EH
ThbHo T equivalent system
D% v X, HOEREDOR S H
BBl b42 93 LA—TH5,
REXROEB E— K O % % &
% , total bridge OB R UF

equivalent




%> equivalent system OEBIz R VFICELNE BL
L& Lo,

Mp=0.5 MgT + My,Sin?(@ 1) eeeeeeeveees (11)
Lind, 22T, MpT MIOLBR TS5, EEOM
BEDTHHE L equivalent load L2335 HEHAZEL
Wek itk oT,

P=(Myg+kpd)Sin(@ ) woseeeenrersseninn. (12)

Zo@ system OFEZ A NFEEHELNER T EIC K
D°C, EI #EKBEOHOMTFHIEE UL, B—T1 0 ks
FERD X HICinsd,

kp=n*EI|2 [*

equivalent system ODFEGIREIEIT,

bp=C(kp/Mp)'/*= (z*EI|MpTI®)'/? seervn 13)
THoT, EEOMHORERD = — FOEFREIEC
LU,

equivalent bridge system =3 % 3EB) R T,

(Myg-+kyd)sin(wt) —kpy.—cpye=Mp¥c----- (14)
Linh, TZTC, cp REHOWERRTSH S,

FR, MORE) OB,

Azz_ycsin(a,t)‘.......................: .............. (7)
Vo={(Mg+Ekyd)sin(o t) —kpyc—cpy.}/Mp

U USTURTRR (14)

B (—kyf—Cyld) [Myg wsvesmrmvonrnssnnninnmnncnes (15)

DOFBEREWL S LB DA, LiukEhiniol
e ZERNTERVDT, BEHEMECIIUELAL
Vo EDTDICI, Hid il d 2ICE 22 M % il
WiREER 4t Chbld b, COHE 4t BHTOMEESE
FO 110 XD REL L C ERRETH S,
Whirlwind I TEHE L75EH] (Test Run 31) o
AT L BRI HB)FICT T2 57 =2 13, RO L5 Thb,
HEhH
Total Weight (M,«g)=5.7911bs
Sprung Weight (M,s-9)=4.937 lbs
Spring Stiffiness (k,)=4.910 Ibs/in.
Damping Coefficient (¢,)=0.0055 lbsssec/in
Velocity (V) =35.42 in/sec
Natural Frequency (experimental) (f,) =3.07 cps
&
Span(/)=51.5ins.
Total Weight (MpT.g)=59.01bs
Damping Coefficient (¢5)=0
Stiffness (kp)=49.48 Ibs/in
Natural Frequency (fp)=4.05cps
HEIEOBELODAB N 2% AC AR £=0 1T
EB5H D& L, ZOBEMICIANT, spring force
sprung weight @ 130% CThokdD &35,
4t LT (1/60)({jv) =51.5/60+35+42=0.02428
sec Lt b,

— A1 e 13341 e

M,s=4.937/386=0.01278 Ibs-sec?/in
M,,,=0.854/386=0.00221 lbs.sec?/in
Mp=0.5(59.0/386) +0.00221 sin®(w £)
=0.07642+0.00221 sin*(w £)
P=Myg+k,sin(ot)
&3k
E=(—kyd—cyd)[Mys
Yo=(P—kpyo)/Mp
XC, &Y OfEinb, 2,y HEHFAT I,
2y =22, +E,(42)°~2(n
Ve =2Fcn+Ien(d 1) =Icn-n
W, 4 OFFEE
An=(dp—4y_) ][4t
EHWD D ET D,
Initial condition %
4,=2,=(0.30%x4.937)/4.910=0.30162 ins.
Ao=2,=0, ,,=0
L35,

D OFUE B L O ELIRA FWC, Test Run 31
DEBIC T 2 M EE Do, X (M, (14),

(15) OEERN ZITolchblT Thsb,

B—8 W ERIO BT s\ TR B A T8 L
DI=GA® Run 31 @, 2 UHEDE 7 Ty, LY
#0R 0 LD (Ve/0se) HHBEDMEICK LTRL
7eh D THBD, theoretical HHD1, LD LI
L, digital computer & L O CEE LicHEAY S
v b LiedhDTHDOT, WH X BN —HLTE
D, HEFEOELWIZ EEZRL U5,

Bj—8 Test Run3l kit s, 2/SoHHD
EES AP 3 - /) -

& -0

5T, |

:; = (HESRETICAL aNv/i

It o I\ R N
ag ya \/? <=

5 12 &" 4 \J

= M ' / .

= 0 O/ 07_03 04 05 06 47 08 09 W0

= BB ENMIE U]

Dk Ak, digital computer 381 X analog com-
puter 12 X0 TH < OBARIECHNT HEHFALTOCT, RO
L O TaksamE LT B,

a) MBI 5B 0, HEEORE O 5 ORIR
(initial amplitude) 23, HHOWBOKF IICk LIE
TRIBERERTHDI T &,

b) Fhcinz <, KE7EENE, B0 BEERIEK
B OEERBRCTE T 38581, WK %,

¢) X &0 deflection ratio y,./0,(=1+14) ICEE+4
L DME—DEFEZ, mass ratio M,/Mp THhoT, &
i, BoEFREEE BB HOEFREE L Ok
+b frequency ratio 23, 1ICFW BHEC DL BET
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550
.M. Biggs #IRD DU,
EZeEBR & L, digital computer Z—#C FIAL T
W54y, N.M. Newmark Z#5 OIfZ8%, digital com-
puter —EHBE D ThHD, TOPERFERIZ, ROX>7=
DONRT A= =% T, BEEE IS TCnD,
1) Weight parameter

analog computer %

R,=(weight of unsprung part of vehicle)/
weight of bridge
R,= (weight of spring part of vehicle)/weight
of bridge
R=R, +R,
2) Stiffness parameter
1= (fundamental period of bridge)/(funda-
mental period of vehicle)=T4/T,
3) Speed parameter ‘
o= (one-half of the fundamental period of
bridge)/(time required for the vehicle to
cross the span)=0vTp/21]
EEE, BEOHBIE, AW TiToktdhoTh b,
fERO—, Z&RTL, B9, 10 X5 ThD, B—
9 O, 2,92 HEICIB\WTE D% dynamic ben-
ding moment &, Z,SHIE @ max. static bending
moment *DHTHY, B—I10 BT, 3//4 HD
dynamic bending moment & Z,¢2 I max. sta-
tic bending moment & DTk %, digital computer
E—8

R2080 u=025
— JEERE O KR

N
&"/“‘*Qgg

o
E2) &37 Y%e enﬁ?/ , d\\

& \+4 28

4 a6 08 0 2 vz} 6 /8
Speed -Parameter, &

=—10

R=080 =025 |
— 3 ORI

f ' ﬁ{: I
| ANV

04 06 08 0 12 4 6 8
Speed Parameter, d

Mdynamic 3L/4

X BEESEBEY LHE LS B L b B,
T, bRETE, K BROETHRBREWZIE
BT HI 2 BT LD Ty Omax/dstaticr Imax/Tstatic (X
T IBDWEIETIOREREETEEE D) & & W Ts
BRELHE L OBGRY LBRLDOBIENWENWTEH DO
N, INLOZODHEABUC, KEwMeslid
T, IBEHF LWEZBERTRELRB W EEB S,

5. L 3 T
LIk, digital computer % f\~% step by step cal-

-culation DEHIE LT, Z0o%fFN Lice 160, X

BOFHEFTEBE CTRAZ T 5 & TEinnblI TR
2%, 8 2,3 BloMa HEROBERITE, FHEIRET
ik, FfZ20ThTESHDOTRR, TD LI
Uc i ce 5 L BB S hiehoiz X 5 7o
73, digital computer I 1T, BFATREL b, 2k
W’AR =V HFNTE L C LBl Thb, 7 A Y7
“Tl% digital computer Z¥EOFENETHEMED X STl
DTNBD LWL bitbith, 2% — hCRWTiER
TeEitnz, KWEBHLT, BADRERCHEITE
DB, TNEBVWEBLEWED TS,
TEORIEC, H&odb digital computer ZF|H
L5 50, HsHEE, METHTL5LET2, ¢
AT b EUE TGN ML, B~ b Y » 7 2D}
¥, WO TERD step by step calculation 23, H>
EAFIAMED S 5. bREOBEFILERTYE digital
computer T/IA I, B X —H =m0 TnhBHDT,
FoRE, MR CBEOMIE, FIALS> B K5I
b EBbhb, Tz <, 40b, digital com-
puter 1 k& % TERIEDHENT, computer & QIFHTIL
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