
(t) 'doru+,n=n

:19nb 6ug1 c4q1 ngtC 't96 req ufll urpp Enc
efi1 c,r11 upqd cgc pl rael\ p^ dvll uQc l/r.l=d6] et

.:0=r..l H-l'vn-dsli\l- :0=EY!3

:0=tl' H-l'8n-rdvl/\l :o=vl/\3
:19rn gq1 oc dgc IPp epc 6upq uec u?rl ngrp (rt

'ou4rp 6up'ul 6uo4 1p1 op y pn 9'196 quenb,ot'yl e-,r

,68r{ ueugLu 4rs prg dgc r(gp e1c 196 ceo ret €n p.A

vn 6u4rp 6upqt ent cml upqd cpc quip cpx el'upol
r.lull Qp os e[c nQrq 4l cgc 6unp 45 o I H ugrl
nqu ?l er-u grll 9c enl lgD leq u?l ru?p lgur elc ugn
uaugru gp n?!q p^ dg3 

^gp 
erlc 6u9n 6uoc 6uQnp

e4r6 'i(pu doq 6uqn.4 6uor1 6uru1 dpl pn qq ueqd
'6unp 6upq1 6uo4 lpl cgc gc dgc ,{gp {rs gte

'(t.'H) dec 6uoc 6upnp rpp n?rqc oaql tgqd 6u9q1

4qc diqu enc 6unc 6uon4 r(?p beqt n?p 9q ugqd 9s
dgc e1c,,6, !e-p t?u 6uont 6uo4 p1 Ilp'g 19rq1 prb

Enc 

^l 
19^ ]prlo upg qc;x [9p dgqd ouonqd oaq]

qu11 6ugn Op !r p!6 ron 6unt p^ cAx qurqo 0p !p
6u9 0p gs ir] oqc 'loqered dgqd 6uonqd 'loqeJed

dgqd 6uonqd 6upq r{eq1 6uqnq1 6ugq1 ugu
'dEl c4rt{d rlu,} d?qd cgc o6 '1ue6o1 dgqd buonqd
oeql'oec cpx qulqc 0p rq^ qu,] d?qd uQrq cfiq1 rgqd
,(pu dgqd 6uonq6 'ugu oEl qclx Agp epc 0p 6unl
U g16 cgc norq pl nqu quip cgx conp dgc {9p e1c
6u9^ Op 9s ir1 'qc1x i(gp 6uep qulq g,r 6uoc 6uqnp
lOu oaqi enl 196 req e4r6 6ugn iq es d?c 6uor]
n] enc 0u0p c9l lqnp',,6,, !?p i?tu 6uonl 6u6.4 rgn
6uPu 'LueLU lqc ros ]our nqu 19r(nq1 p!6 u?4 6unp
Iex conp dgc 'qc;x ipp dpqd Ouonqd oaqg

'6ugu iJl g16 39c oqc ngp 6u4qc
p^ cnl niqc rgql 6ue4 ?^ nequ c9q1 19inq1 pr6

cpc !e^ rlc upc n?.p dgqd Duonqd cg3 " loqered
dgqd 6uonqd 'qclx Igp dgqd 6uonqd 'lpr;u
gqu 6upc c4rs oeql qul] dgqd Euonqd :nqu dgo Iep
6u9^ 0p rluip cgx 9p dgqd ouonqd ng;qu 93 'dE1

c4rqd gql ?p ug^ el ugi(ny ug.r1 nequ 39r.ll lrl l^ cqc
rE1 dgc ros epc 6ugn 0p ?^ 6upc cnl quip
cgx con 'ren6u eqc cPoq 6upq qqc oe.4 dgc
lal ?l l?!q] !ql 9s 6u9ql c9c cdnp quip cex IC$

I

01ur dyc r0r ily0r Hillr uil0ul
dvc IvG vnc eNoA oG HNrs cvx - a - --v - a' v ',

@
gil i[cil 5il0c I[ coH u0H)l

LZzr0z - e 0s gtr diflo]{ 0il0c

'pqued dgrqd buanqd oaq ugot ttull

,op oS - c :pqered deqd duanqd ootU ttull ]?!Lu

?!e - q :Llclx iep dplld 1uanqd oet41 tlult tgltll
yg - e :dgc tas egtc 6uga 9p ugol Ltull 9p aS 'l-'H

'diqu enc rgnp ugq 196

G) 'ueLl uOq !96;4a 6u4r 6uonl (+) er 1po6u 'dgc Igp
nqu nl 6uonl lpl lpqc lg6 req u l urpp enc enl cnl
ugr.ld - un:dgc Igp Bnc en1 cnl u?qd - n :-op 6uo.r1

NtWOCVNtA-qfi e^ 6ui l 6ugN ltpt oJ ugl1
yNN Y HNil r 3O0N NyUISy'OHr strc NYU|Sy



D6 x5c dinh gi6 tri d0 v6ng f* tai mot di6m C b6t
ki,ta c6t day c6p tai di6m ntry b6 di phAn b6n ph6i
vd thay n6 bing lyc ceng T. Khi d6, tir di6u kiQn
c6n bing doan cap AC ta c6:

IM"=0; Vn.x-H(f,+x.tgg) -M"pr=O. (2)
Trong d6: M.pr - Momen crla t6t cd c6c lqc trcn
aloan AC so voi cli6m C.

Th6 gi6 h! VA=(VA"+H.tgp) tir phuong trinh (1)ta
tim duEc:

vl.x-MBr M, (3)
H

IOIllA HOC VA Gll]IG ]IGHE IIIll

Trong d6: M",- M6men u5n tai hai g6i tlra do t6c
dQng cia tdi tap trung.

A

fx
H

Do d6, dQ v6ng c&a ddy c6p bing m6men u6n cia
dAm tr6n hai g6i tua chia cho lgc ceng thdnh phAn

nam ngang. Tri s5 H trong d_idu.kiQn chat tei c6p thAng
ct0ng sE nhu nhau trong m6i ti6t diOn cia n6. Tu bi6u
thrlc (3) c6 the r0t ra cec ket luan sau:

.:. Ouong cong d0 v6ng cia dAy cip tuong Ong
voi bi6u dd m6men u6n cfa ddm trCn hai g6i tr?a

theo ti lQ 1/H;
* Chi6u dai arudng cong day c6p bing chi6u

ddi cia tuy6n biSu tt6 m6men u6n dim.-
Tu d6, d0 v6ng cia day c6p duoi t6c dong cta

tlr trgng phan b6 du6i dang tai vdi cudng dQ theo
day cung nhip "9" ta thu dtroc: r'

M'x g.x.(l- x)
lvjlv=_=_. (4)H 2H.cosP

Dg v6ng cr.rc dai s6 tai di€m gi0a crla nhip vdi
x= 1/2, nghTa ld:

s.ffrr, =frz= Bfiosp. (5)

Tir al6 c6 thd x6c dinh da v6ng cap cia toi, d6i
vdi tdi dang gh6 rdi: DQ v6ng l6n nh5t cta c6p
gi0a hai gi- dO con l5n dO c6p ndm tai vi tri d
chinh gi0a, dQ v6ng ctia- cdp phu thuoc vdo gi5 tri
lHc ceng cap, tai cec di6m khdrc nhau trong tuyCn
ung su6t trong cap c6 gie tri khdc nhau va tdng dan
tr:/ phia d6i trong lOn tang din tfQng.

- .,,
,__.. - 9.(9ns +Qc +9gh)r 

(6)
' max - 

8. H,6.cosP

Khi ghd vi dAy tii ngudi (hoac dang gh6 gan
ct}ng tren c6p) ta c6 thC xac dinh chinh x6c khi
tech tai trqng ngudi vd gne Oing tei trgng tap
trung Q, vd t6 hEp v6i ty lrqng. crla sqi c6p.
Trong trqng thAi nay, s6 luEng gn6 tr6n mQt nhip
tinh io6n la 01, bdi khodng cdch y6u cAu gi0a
hai gh6 lu6n lon hon khodng c6ch gioa hai g6i
tua cap. T6ng d0 v6ng fx=f'x+f"x) duqc c6ng tu
dg v6ng f, do tU treng v?r dQ v6ng b6 sung do tii
trgng tap trung (ghe vd nguoi).

H.2. So d6 tinh to6n dQ v6ng khi gh6
0 trong vlng hai con ldn dO

NCu lgc cdng c6p thay d6i theo su thay d6i tai
trqng (d6y c6p neo chAt hal dau) thi khi xec dinh
t5ng dQ v6ng gi6 tri f', tluqc xac dinh theo tri s6 H.
Dudng cong vong theo ph6p tuong tU vdi bi€u d6
m6men .u6n s6 ld mQt d5y c5c duong parabol cdt
nhau (n6u c6 lon.hon mot diCm tai tap trung Q) voi
cac vi tri giao cdt tai tram b6 tri cac ghe. Trong
trudng hqp nay (H.2) dq v6ng b6 sung do mQt
di6m arla tai trqng Q cho mOmen u6n s6 bing:

r,=*11-,').o. (B)^ H.t

T6ng dO v6ng tqi ctiSm C do tdi trqng c6 tinh d6n
gi5 tri Q ld (9)=(4)+(8):

f*=!*f,=+#t s 2.Q

Cdn d8 v6ng cr.rc dai khi x=0,51 bdng

+-cosp I

(e)

(10)tmax-
P s 2.Q

cosp L8.H

M

Di6m v6ng dugc x6c dinh.tai giao di6m crla c6c
dudng cong v6ng parabol cit-nhau. DQ v6ng cqc
tlai khi ngudi ve ghe di qua di6m gi0a cia hai con
lan dO tai v! hi c6 luc cdng nh6 nhdt trong tuy6n
duqc x6c clinh theo c6ng thfc:

, _ t-2 [g(qgh+q")*z.oJ (11)
'max 8.Hrr. I cosp L )
Theo quy dinh c[ra ti6u chudn ky thuat:

(f.",/L)<0,01 1+0,015, de ep dung tinh to6n cho h4
th6ng toi c6p treo dUng trong m6 h6m ld, da sir
dqng phuong ph5p Parabol de tinh toan, c6 ddi
chi6u, so.sdnh vdi phuong ph6p kh5c. Trong d6,
q"s la kh6i luEng phan b6 cta nguoi; q" la kh6i

(Xem ti6p trang 33)H
f'x

c0no ncuEp ud sd s - 2or2

(7)

[m
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