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Sva viée tnb toan finh lue d hai todn siéu tink bice cao ¢tia 14 thuy @t dan héi.
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l’hu*mw hmh Vi plmn Imlcr' (1—‘11) sau
"gl dum dang dun gmu sau. (L\y SR
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Nghic¢m (7-2- t) iho"l min cac dicu kién bl(-n (7-19) va (7-"()) ,

© Do chuoi {7- )4) hoi tu nhanh cho nén chl cin 80 luong n iu’onu doi it
cac 8¢ hang ciing da-dat dwge mie chinh xdc yéu can. Rosman di ‘dat: dir
qui Vo viee ¢lun<> Dén phiin tr thoi ma sai s so voi 1o giai chinh xa¢ ehu:
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ra no-con ino d e kwn ¢ho Rosman so %’mh cac kil qua ctia o 0121 g;m dung
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B voi rwomg hop ete twong duge bo tei G861 sdng trén midt hang thi
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Khi tinh twing clia mot nhi 17 ting ¢6 hai hang 18 cira hﬁirl ddi xung,
chiu tai trong nim ngang phén b tam gide, voi cac 86 lidu cho. triee
=272m; H :46,21 m:b;==b, ==0. 90 mily = l5== .«.77311?‘ Fy f——Fs
f 7 == 0.1 )(‘ m?y Jy = .I‘; == 000527 m*; J,=- 03375 m*; 2J = 0,348 m!
= "dz’:—'—‘u }{)% 1()‘ vi M "= ?‘)btm ta nh.m dtro'e. s
A T I»_.n,oz ‘ '

i lﬁnignd; gan diiny ; [theo. bleu tll tic (8;19)]




’lmh che hé sO va cie 88 hana o du uong hé phuornn lunh lu( it lheo cfx( S
bt thire (8-15) v (8-16). Ta dlwc- : S
1y = 19,67; 312 = 5,061 85 = 14,77; 8,0 = 10,49; 8y3 = 11,33 333 = 2;),39;

B AIP = 4369 — [_\2}, = 4317 vA — Q3= 5848
S . Céch gidi h¢ phwong trinh luc cit (tem bing 8-1) dwoc tinb hﬁng phép' :
thir clia (iaup boiic tinh bing Didu thwrc (8-21). Ta dwoe két qua 71" _.98 71*
E l'z;{;-IZJ2t va T'gy = 117,21, :
: Tinh cac lue cit phah bd tb(,o lneu thire (8-9) :

T __191t[m 2 = 242t{m va Tj ..-2261[m

Tong momen lai mép dudi cia twing (v = 11) tinh theo phlro'ng lnnh :

(8- 4) duoc
My =23781m,

) Thanh phiin bi¢n dang cua tudng lrong tong do vong ngang & mép trén
clia lworg Btinh theo bifu thire (8-27a) voi E=2.1. 108 t}m? (bétong Cot thép)
dwoce A\ = 0,030m,

Vidu$™ Tinh mot hire twong ¢6 Lay hang 16 clra b3 tri khong (161 xung.
-~ chiu thi trong nim ngapy phin h¥ tam gidc. Cac s8 ligu cho trwoce: h=272m:

CH=10.88m; b/=0b,=by= b4 —=by==bg=0;=110m; I, =56m; l,=
=6,38m; I3 =596m; li=3596m; lg==518m; Iz =73 Sty 1y =2,92m.
J = 6,581 m*; Jg =052 1074m* va M3, =12701m. :

1ié phmmg trinh loe ¢it va nghiem clia né duge ghi trong hang 8-5.

.mg 8=5
Tri s6 cic h¢ 6 va lye cht tinh dwrge (unﬂ voi vi du 8-2)
Hang , Cac hé 80 wtng vai lre cit Cic s6
S [ P hangtr d
o clia Tin ~ Tan Tsn T4u Tsu 1 Teu Tn
1 | 1234 | 3458 4,577 1,577 3,078 2,566 2,243 | 204,672
2 , 142,922 | 4,162 5,775 5,019 3.236 2,829 | 1015,270
- ‘ 142,388 | 3,705 14,693 3,026 2,646 949,262
s ' 143,258 | 2212 | 3,026 2,646 | 949262
BTN . - ) et | ooas | o208 | sasie
Y S S B ok ‘ 1 w376 | 4138 | 522057
7| N L uzees | ges200
Cags | e8| 58 | 565 | G12 | 3.3 283 |

s




UH:: 12/0——— (488 ’)06-}—626 ,38+
: ; : + 3, 12 .) ]8 +;3,31 3,34 + 2,3
ang. errng s& hdnp, :
JTIIH = My, o= 26,.)2 llﬂ Uz" =316,8m: 3
\14,, = ]‘)7 441m ) M,m ().2,831111

§9. NHAN XéT VE cAc PHUO’NG PHAP TINH roAN ;ﬂnu u;c cAc
 TUONG NGANG cmu nic npm: CUA rAn nqns NAM NGANG

I. D&t vdn ds

v i¢e tin h toan, ng,lucn cuu vl qu.m hm ung sufit cua cac lu(mgngang tron

nhit nhiéu ting khi chiu tai ”trong nam ngang (cua rné) dd duoec nhx‘éu ta
cong b8 trong nhidu bai vigt.

Vé phuong phdp tinh toan, di co nhwu phuono‘ ])hdp khac nhau \
nhirny d‘cl. dira {rén ia (i€ vrong: L nhau. Gia thiet do la vige tha\ c ;
biing mot - dai Lirong du'ong voimot chidu day twomg mong hon, hod (
trl s6 modun dan héi nhd hon. \man da- !am hi ngh iém va- quan" 8
di dén k& lu.m Ia gid thi€l nay van dfmg ) ,cho mt)[ mzmg umnc ¢
16 clra khong nim dung ! b ‘

k' phu'(mg phap. tinh toan :
hing 16 cira; b tri dung : .
co mot hang Io ctra hoiic nhitng

= ‘thé tmh ;méndu' ‘Dieu




Trong manrf twong twong dwong, ta lhas th€ mang lu~o'ng ]1én ket gifra hai =~
uong bo ph'm -do biing mot didm ngang thi s8 xudt ]ncn o gxu'a dim. m.,ang du

mot- ham bO lm, ¢ at Lhtra xdc dinh nhlr I{osman di chon & bidu. llnrc (7- )1)

'Iv(»;v):__ Z agsin —‘)—}:11—1 | R (9 ]): o

4

Véi tri 56 cfia dao ham 'I"(‘L) ltng sudit lrong ce. lelll lal dlﬁlﬁ x [yk theo‘[fk"‘ '

L

ky hléu o cac hmh ve lrén s@ la:

o= ey
; , T ' S
Do d6 ning lirgng do bitn dang ctia dim la: o
H +hiz 4b2
i 1 (T’d l/d) '
Ag= — — ——20 dyadagda.
‘d : 2E 112 . Jd yd &
0 ~h/2 —bj2-
Do dé: ‘
: - y |
1 hd ~ :
Ag= —— —_ 12, ; 9-4
YD _f 127, v e
o

Theo Rosman, do di¢n kién cin biing do vong cua cac twong ho phin, fai
vitri @ enia trome bo phan 1 oLéw i) ) momen itheo vica thire (7-12)):

. J :
M= (ox? —Tl) —L1 9-5
1= ( ) i, ’(v )
“Ung suiil tai diém (x)y) la:
| w2 — Tl) T |
gp = Mo L (9-6)
I Fy ‘
Do d6 niing lrgug bitn duang cta tudng bo phan [ la:
no+d;2 , ) .
d (w2 —ThHJ AT
Ay == —— L —— | dyidr =
=TSR J J. [ T, -+ P j dyic
—dy/2 : '

1 ol — T2 ‘(0):1:2 — THTd, T? ‘
I e J —*}" L ‘. 9.7
T .[ [( T+, ) Y PR TR ]” - ED
0 S

Twong ty di voi twong bo phan 2 (bén phai) :

My = (w2 — Tl) ——2_; . -8
2 = (w ) T, (9-8)

(w22 — Thy, T o

(g 2 — . -0
2 T, R ,“7(9‘ )

148




{ar: — THTd
Ty

"2 bgi
2 +-Hd (9-10)

Tong hop cae phivong Lrinly (9-1), -7y va B-19) ta tinh dwow cong bién
dang cua toan bo Wi lndug nho san

t
~ 8
Poe L (20 g
EZ R
O .
g tet Ty dy) {—~ ) 12] d. 9-11)
("’l ——5— I.l) l ’ I .

N khong ké dén si bang tha Dba thi bidu thae (9-11) théng nhitt voi bidu
thae (7-18) ve cong bitn dang do Rosman cohién cuu,

Trovg phuoung trinh (9-11) s3 hang thir nhiit bidu thi bién dang do udn.
cla dim, s6 hag thie hai vi thie ba bida thi bi¢n dang do udn cua cac lu'o'ng bo-
phan va so bang thu bwu thi bitn dang do hre doc clia tung bo phin.

Boi voi cic lwrong ddi xting (dy = dp) thi s hang thw ba trong phu*cm
trinh (9-11) s& khong ¢ (luel tieu). Ngoai ra con My = M,, tirc la thdﬁl v
cac lwong déi xing thi bam T moi thye st phitsinh & gitta ddm. Béi vi ca

cdn tich phan cha phwong trinh (8-3) di dat véi dicu kien 1a T phat smh (7 giu'a

dim, cho nén p»hu'ofn(y trinh (9- -11) voi s b qua dii noi & trér, dm voi
dsi xing la 1o giai ding. d '

Khi ap dung phuwong phap hye vao cac luoprf doi mrn{) (r{ (12) thx momen :
~uéu va lye doc, tai diém gitta cde ddm ngang I)z’mg khong (trweong he
_ndm- ngang- phau bo deu e én-cac lu(mg bo ph<m Ar uo'ng h0p k‘ ac:
l*doc la dai- luang lmh dmh) Chinh dmu niy ddﬂ

Su- phdn phm tii uonn' ﬂwo “cac ‘:phu'smc 1
_vhi’ plru h(rp \'m,,‘ vitri- ‘cua ham & P I)an dau d “pia

o digm momen bing. khon"“ﬂ dn- i ;

‘ Jé} uch phdn wh can tir =




o Lac ehx dun qu) theo ciia Bc(k dtt nvu lén trong nlmng lwong ndo thi bidn
v dzmg d() Tre doc cla-tac twrong ho phan s& “(ré nén quy@t dinh hoiic c6 thd bo qua
: ,;{khono edn chi v dé€n). Song cde thi nghi¢m nay chi der‘L‘ titn hanh ddi véi cac
\ lu(mg dai xirng. Beck d néu trong cac bai vidt riing : ké ca lie doc siéu tinh ciia
fm umg ch: thv vi¢t thanh mot lmm $0.

§ 10. cAn TIEN PHUONG PHAP ROSMAN VA ucx

: u- phuunrr [)]ld[) tinh toan tinh luc frong cac twong vgand cH mol ho.nc"
_ahicu lmng 16 ctra chiu tai trong nam vgang (h. 10-1) dd néu & trén cho phép xdc
dinh dwoe live ciit trong cie ddm voi cic trj s gan dang. Tuy vay trong cac phuong

~~4®.d8i v-i hé khon ¢ dfi xung khi 14y diém momen béng khong & chinh
_g‘ u?-“i‘s",’f - . .

. Ux,r‘_»: 0 khai niem vé phin b Ung sudl ciia dam nguoi ta dé xual phu'(mg
plmp gan. dung dé xac dinh diém mémen bdn{, khong chmh xic hon va didu do
(‘L\ (ho phep qul tewe dwoe nhitng nhwroe (hf-m noi trén,

a} %) " €) d)
Feamr it — T
o] ool AJollE]]
el e -r-r"z:+ I 1 = !

J— 2 ?'“j L Lot S Fo———m ] T:
@. D Lt M DL__S —= [:] g ‘x

SN RS NENE 0ol E

AN RN I
g | loo 0| E
= e - = =
- iy i |
WAL £l L3} L30

. Hink 10-i. Tudng ngang co mét kang 10 cua (hong
"~ 46i xang (a), c6 hai hang 1o cia Lhong, déi xing (b). -
€6 mot han" 16 ¢ra déi xung (c) va so dé tinh toan
trudng hop c6 mot hang ]6 clra ddi xdng (d).

2 Khai quc‘n vé phuvong phap Rosman

»11‘1]’0{(.11.9[10:1!] phai trinh bay lai Vi cach lam. clla Rosman va

ciia Beck
- trong viéc tinh toan 1inh hre nha nhicu tdng chiv 1ai (rong nim ngang. ‘

phap tmh todn nay van d¢ xac dinh mémen ciing chua dirge chinh xée lam nhiat




‘ Ta xét mot twong cirn
lu'ng khoang céch h c6 nhu{

tinh man uoc ba ldn.

Mémen quan tinh ﬁlﬁn
béang :

trong doé Id——-momcn quan tmh cua dam, .
h — chicu cao ting nhél‘

5 -

T '\/—:'”"" .
IAIL ,
24, TiAd lz ‘ 1
! -1 i ‘,
. i/,
I
A A
L

/;

. Hm/; 10-2. Doan tudng co m(}t hang 16 cira (a) L
T Valso do lue tac dung tai tiét dlén cht qua dlém
R gxua dim (b) :

‘ ; Tax nu dlen cat qua dlem glua clia dam s& cé ‘mémen m(:c)_
- va lye doe n(x) dwoc phin b trén toan bﬁ chxeu cao-clia txét di¢n (]
- ba diéu ki¢n cin. h%ng dan hoéi & diém -
‘gitta cfia diim nguoi fa rat ra dwoc
cac: phlromg trinh'vi, phan .. e vidt cac“f;’k
“phuronig trinh’ vi phn nay, ching tasg |
'vxét: mof phan 16 da1 hfmg (dam) d.1‘ T




{,huven vi do ddm bi udn cong dwéi tac dung cua Im Cdl Q(t)‘i’ -
(h 10- u,) ~ | |

~ SRS (I(L)b‘*li _ o S

hr’déz(l) == = -“—]*)—— o , (]0-2b)

; Lhuun vi do bitn duw cat- ctia dim  dwéi tac dung cda hee ¢l q(r) :

(h ]()»lc)' S o

EJgds(x) = ———2 q(x)bh. : 02y

(44
, ;

troog d6 G—madun cal, xic dinh theo bicu thie (2-2).

\do s
‘{y/dl 7_- }:‘y—{‘il.? ey e 7%-— ——l-—&‘-j— v
» g 7'(‘)
| e
. . SR S
/ / 5 \%
- P - I~
AL ¢ ix
x)\/.ﬂ? 142 EJ G
PG DR . L _JL;\,._L __l_..\,_.‘L_. ) Jt—-\,..n_

Hink 10-4. Bién dang cna ming tuong va ofa dam.

N 4. Chuyén vi do sy gifin no clia mang twong dudi tae dung cba e efit dim
(h. 10-4d) :

H
. ) ’
EJ 85(v) :——'(-—d— - -L——) j‘ Tdr =
. All 412
‘ X
— — (o1 4 £2) f Tdr, *(10-2d)

X

‘» Ticlyl“ phim T == Iq(.ix)da: trong phwong trinh 4(10-2(1) cho ta tong hre cit
.q(j.'l') br mép trén dén diém @,

EEERTR Lhuven vi do ddﬂl ln udn .vong lén- diroii iac dung cua momcn uon m(.l)
 ( lO-fie) ’

b? m(;v)h‘  bm(a)h

EJ (i) — .
.ds(-L) 3 3

=0. (10,‘-2é)'_-~
O lumu cie tidl dlen clia da1 banf, € sinh ra nhlrng e lac dung umnnr‘f‘

h6 & mép ]am cho dam bi qua3 Lue: d() bao gém cac phiin tong’ (g sau day 3




EJapy (1) = 159— 1)

i EJ, ;93 (v) = L"d q (1) ‘h
}J.Id ?4 (L) e (]
EJy g (v) = bhm (L)

Theo dicu kién dan hoi thi tri s6 8 vi
~dwoe hé phwong trinh vi phinm sau day :

lEJ 4

1 Faey A3 5
dy — q()bh L, hbg (x
dr 12 0. 44 =

. J ) J,
trong do p; = % VA pa == 4,
: Ay ‘ Az

vong ula hai twong

d”y S
da? “I;‘Jl T El, F(h-}-]z) E(+72)

0 da My v My — mémen udn cla céc urﬂ'nu lm plum I w 2y
M? —moémen do ngoai luc*~

() he lono lhe tbl xem nhu' la dam (*Gnu\()n Lhm ]ur

)—-————-“ :‘ )la ( 121172,
‘*i;‘f\ D 11 + lz

Ia d wa phuo nu




.

Bm voi mcp Arén dn) vit mvp duoi (ngam), nghia la voi didu kwn
bién nbu (7 19) (7-20) thi loi gidai phwong trinh (10-11) ¢o (hé vidl dwoi dann :

. 9 ‘
T= Bsindar — 2 oshw —1) 4 50 (10-13)
I 7. ) . A
| AT 1 2B sin »1{ ‘
trong do I3 = . TAY e
6 cos zH » 3.2 ( % ) | (10-14) i

3 ‘Nhén xét cach giai cba phuong phap Rosman

"Ciin chti v riing trong phwong phap phat {ridn & trén, kbi dan dén cde
phuong trinh (10-1) va (10-5) dia dung gia thi®l la cic twong bo phin dwoe xem
ohu lién k€t Hén tuce va co sy phu thude 1An nhau vé kha nitng chiu hre, Bong
haoi cung gid thitt la cac lién k¥ (cae dim) ngam chill vao lring ho ph,m

Tir gia thitt do phwong trinh (10-3) ¢o thd vi€l ;
m (1) = 0. : (10-15)

. _— - - ;e . P » % . b “ » - o
‘Biéu thire (10-13) no6i lén riang diém moémen bing khong ciia diim khong
phu thude vao t¥ 1¢ do clrng cua cie twong bo phan va luon luon ndm ¢ gita,
Co thé dat duoc kit qua do bing sy suy ludn nhu sau: Do cic tuéng bo phan

“lién k€t lién tuc va cic ddm thi ngam chat vao twong bo phin nén dwoi tac

dung cua ngoai luc 1én hé, hai diém doi dien nam trén mép phia lrong cia twong
bo phan luon luén cé goe xoay bing nhau (h.10-3), Khi géc¢ xoay cta hai diu
dim biit budc bing uvhau thi trf s& momen & hai diu dios hiing vhan va didm

~momen bing khong nam ¢ gitra dam (1.10-6). Nhung tnue 1& thi cic dim khong
- ngam chat vao twong bo phan ma chi la ngam dan hoi. Bo dan hoi cta lién két
. nay lai pbu thuge do cieng cia twang bo phin, Khi dé cirng clia cac twdng bo

~-.phan sai khac nhau kha lon, do dan héi ctia cac lién k€L diu ddm khic nhau

“1om, goc xoay vi mémen clia cac difm diu diim khac nhau nhitu va 18 ty nhién
- la diém moémen biing khong léch di chir khong ndim & gifra dd@m ntra. Viée loai
o trwe sai léch nay lia muc dich chGa cdch tinh toan thue banb trinh bay sau day.

@n dus,
C o~ ‘iz | .
| s 4]
..
!
|
]
| T
P/
A
v l )
b

7e
Hink 10-6. Goc xoay va bxeu & o Hmlz 10 5. Goe xoay chia ha1 dlem ddl
moémen § dim (theo R. Rgsxnan). e du:n & mép trong clia tucng bé phén-




,_([ga- xac dmh der'c,;
chinh xéc ctlia né,

4. Xéc dinh hé s& dén h":‘u cha ngam dan hai :
Bé xdc dinh hé 86 dan - hm ‘cha ngam dan hoi & cw dam: duoe ngam vao
che lwong bo phan, ching ta ;nét khung nhi nhwu ting’ khong, ddi- xu’ng ,
Khung do bi bitn dang do nuocu lye tic dung giy ra (h. HL;) Ta ndi cac nat caa . -
¢ol k€ ti€p nhau hang nhirng doan thing. Nhuw thé la s& dl‘ Qe 'hal du'(mg chiu kéo.
song song hrng doan, du'(mg nay duwoe xac dinh b§nr Ve w lrge  lwong cha
cic ting dwee lien ké lién-tic va théa man voi. 0 tann trong thue 1€ xdy
dung. Tuy uhién dwong chin kéo d() chi co lrong cac nat chia cot trong. Thu'c‘
t& thi doc theo cot cling bi udn cong va lam cho Wng mit 'ln ‘xoay. (36c xoay. nay’
& hai m("p doi dicn (1 va cpz) 1a khac nhau do s tuong u’ng vOoi momen quan
linh ctia cdce col ¢d ciae tri 88 khae nhau (h.10-8).

—y
] ¢
I )
14 1]
; !
M /
y ’
/ y
14
; 1]
! i
:
] [
T '
) 13
1 i
'
i i
i
e e et
'vLm ”"'L"’ c

Hm/t 10-7, Khung khong déx xung R Hwb 10 8 Goc toay cla hax nut
b; bxén dang do tac dung cia_ tat T DU dél d:en. R
: trong nim ngang S , S v

, () cac hinh lu‘ IU =5 den 1() 8 cdc [mmg I.m ])h.m xem nhw dc col dm)’c
‘k'él hen tue - héicac diim ngam dan hm do (Iu sC¢ xufl. hi¢n cac goc xoa) g1
_"“glﬁng nhu- cac dam bi xoay tao thanh cftc 86¢ & nut clia kbung. Nhu v‘,ty
la h¢ sb dan hoi glﬁng nhuw k¥t qui do su xoay gilra twong bo phin va
cua dam do maémen bing don vi dit & ol cda mot khung frromg- trng,
sujxoaw clia che ol (161 dién di qua nul u.’) nlucu 1h:mh kin c'htu td dung cia
om e 'bﬁng‘ d(m vi (r nut : - L




— 0,280
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L { 0,145 h
i 1
1 . . .
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Hink 10-0, Hé thay thé d& xac dinh hé s§ dan hoi:
a) tudng ; b) tuong duec xem nhy dam lien tuc; c) bidu do 42
xac dinh thong sd Z.

5. Céi tién phuvong phap Rosman.

Theo cac gid (hi't vo ngam das hoi viva cac dag hing Vi wwdng ho plia.
.da noi 0 tl én ta vitl cac phlronu trinh (11- 2) va (10-3) thanh cac (l'm{., sau day: -

EJody () = (B U L ‘ ()

. EJdéz(.v)i -—M;—q(l\—b—-hg i1+ th
12 ! & ‘

EJ, | ‘

E _ . ¢ B . i

st’(‘) G 400 bh; R TR
BB =~ Gyt ) f T(odes ()

\

EJd85 (1) SO -m (1) —-h&(]l + _,2) ‘ C(e)-

' .de(Pl (’1) == 0

Bl —hfl(t)—-’(h——n) o
C Ba@=o (c)
Bl @=0; S <d)

bt rizEJd% (.1) = bhm (1) + hE(], + 12) m(a,) ‘

—




i tinh-é mot.goc. xeay clia: dam f_x .

n hoi tlncan ph i
khl bi bi&n dang

(10:19)

¥ “Lro i nho ‘chia q () giy ra chuyén vi,
“con phdn lom

Py = — (.1‘.)]1[(-[)-—‘#;'—)‘ fi (f.’_i;.’fz_ (10-20)

v

thi la_ii, & trong hiéu thive (10-17a).

Bai voi LE di¢n bat 107 & trong chicu cao ctia lang thit nhilt khi H — 2 = A
v dy = dy = b hay j; == Jja == J thi s€ ¢o: ~

Py = 0066 jg (x)b2h?; (10-21)

Pz — 2000 jg (x) b2h?, vy

~ “ . 2 N S
Chuyén vi tong (hé do g () ciing nhu dai leong

‘ 3 » B
1.)2 - ( hh + 1‘“’,] bfl) q (."L’)
12 (rdg - .

. ° . 9 . "
dwoe thé hign su chuvén vi eda Jim

Ta dé dang thiy 1 dng phin loong (lm) én vi do dcu hwno Pl gay ra khé
Vgl qua 3%, do do co. lhe bo qua.. L : o

V& mit hmh hoc, v&n dé.
-pdy ¢6 thé glal thich nhw sau :
’-:gQuan hé P; (hé hién. ham {uyén

- ,llén tuc dlrm tac dung czua‘ m"




phitong trinh (10 18a, 1) ), bivi vi ta da nm lhul hcn két cua nmnu tuun;, la
lién tyes ‘ ‘ ~ o

va cice dai Iu(rng, mdri do cing voi dai lwong bhim () thé hlbn ioan Im Qoe toa\ o
do q(r) va m(a) & gitta ddm gy ra. : E

; “Theo cach don gian nay, ¢o (hé Idy difu kién dan hai dm viri sy Lhuwn -
vj va ])hh‘mw trinh (10-8) 1a bidu thwwe chinh xde, Ta (-o' :

bhm (x) + hi(jy, + j;) m(x) +——§-E— (i —Joa(). = (10-26)
T;‘r bitu thire (10-26) ta co:

b EGi—j) el
m(r) = BT jg) i q (). (10-27)

Tir bi¢u thire (10-27) ¢6 thé xac dinh dwoe momen xufit hién o (hem giira
- ¢ua dam eting nhur ham s6 tux@n tinh cia lue ¢t pho.

Nhu vay trong dim diédm ¢6 momen bing khong s& ¢6 khoang w(‘h dén
- didm gitra ctia didmi xac dinh theo biéu thive

O ()1 — J2) ,
b= J2) 10-28
' 2, + jy+ b : ( | )

Cdng vin chti v 1. vAn ¢ cii Hon phuong phap che Hosman va eia Beck

- la dé xac dinh hre q(r) Khi cai tién da khong bitn doi ¢ (x) nén vin dunu biéu

do tmh todn (u'l Rosman. '
Sau dav s& duwa cae vi dy tinh toan dé so sinh két qua khi tinh loz’tn mol

llrong nha 10 Ling theo phwong phap lue, theo phwong phap Rosman va theo
" phuong [)hdp cai tién, - :

6, Vi du tinh 'oun

: Tinh m¢t twong nha 10 ting bing bétong ¢dt thép (b, 10-11a) véi cac kich
thuée nhw sau: H = 32 00m; dy = 1,00m, dy = 3.00m; h = 3,2m; ha=1,00m va -

Co @) =0 | | | (m-za)fj

b =2,00m. Chicéu day ciia llrono viL cla ddl‘ll Ia t: 0.20m. Tai trong ni‘im ngang R

* pban b3 déu w = 0,5¢|m.

" Tinh todn theo phuo ng phap Rosman (i¢n hanh nhu da néi & trén houc theOQfK

blcil do; Hinh 10-11b thé bi¢n bitu d6 luc T, hinh 10-11c thé hién bidu do ]u-c- ‘
Ldl Q tlono dam cua phuong. phdp Rosmdn va phuong phap lye,

AN * Khitinhi “Voan tinh hee hé theo plmong, phap lwe ta ciing 1i€n hanh glong nhlr
: phuxma phap Rosman: tin hanh ting nhom _lye (b, 10-12). K&t qua linh toan

' theo phweng phap luc-cho hong, b‘ﬁnn 10-1, tr ong do khoang cach tir dlem o mé-j

‘men bﬁng khéng dcn dmm gitra cua dam duwoc tinh theo hiéu thitc

Mg
Qu
& day M ,,, tlnh bi‘ing th va Qm tmh béng ¢,

€y =

sy ey

I8




reiry

3389
(3,220)

o+ 411
(+.285)

. 5582
(5,343)

5 its
(6,459)

7,302
(7263)

7,79
3903 . N e/

(0128

! 3,73 4 Tl ans
15,758 . CE ey
4,722 '

S

g 4_';.#-.4

Hink 10 11 So 45 tmh toan tuang nha 10 tﬁng’i va bxeu do luc c‘té so Sanh ca \
phucng phap tinh toan (ung véi vi dy 10-1)
theo phuong phdp Rosman - (phuong phap chinh ac) ; —-=~
; phap luc —_— theo phuang phap cé: néu. '
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Hink 10-12. So dd tinh toan hé theo phuong. phap luc:
a) so d0 phin bd tii trong; b) s0 do tinh todn; ¢) <ic
nhom  lygc.
- : Bang 10-1
Két qui tinh todn theo phuong phap lye
pam | Y1 | Y Ne

Y

AMm

M @/Q¢

€z‘(m)

10

1600

(2)

L&)

-9

(%)

(6}

(7)

6]

(9) :

10,3766

1,80771

38,14544

~0,40678

=0,06113

91,83518

120,68012.

~5,51559

=1,18006

~32,76662 |

—41,75670 |

1,43105

0,37666

m(:,3687'i ’

1 =1,35485

—1,55560

—2,80940

—0,10678

~4,91718

—3,92168

—0,583

0,648

| =0,657.

0,578

"'03083 )

—0,148

0,457




0,005

0,440

0,455

0,420

Tinh theo phu'cmg phap Rosman cho k&t qua
phu'(mg/phaip cai tign.

Hinh 10-13, Bitu d5 M trén dam :
el theo phuong phip Rosman ;
theo phuong phip luc ;
theo phuong phap cai ti¢n.

¢ Nhar vet »
) l\hu' da trinh bay. & uen
s dlem momen. biing khon«f trén di ;
umng b phan, bit lu.m co sy thay ddi-cac p wong trinh o ban ¢
~“-clia Beck . ‘Trirémg hop cbng frinh chiu, lu‘c dbl xu‘ng_thl Ji==
lru't’mg hO‘p gioi han khae, nhu' khl vach et
. hwndcé lxén két voz ‘hé cung 1Tng




nha, I’ronn §7.4 (ld dé cap din vige ]:11 ur ]Jhm 1dng tii trorg nim ngang cho
cac lwdng cung & twong cang cing, cang xa tam udn- thi phdu lugng 1ai trong.
nédm ngang ma no lep nhan cang tom. Gach phin phdi tdi trong niim ngang
nay- trong. ddi don gian, thuian ti¢n. Tuy nhicn frong cach ldm do c¢on <6
1hiu sot 1a chra cha y dén sy jam viée xodn clia cde tudng cung. Do ctng
chfng xofin clia cae lrong clng riil khde  nhau, nfu bO qua thi quang
canh phan phdi (i trong s& sai déch di rit nhi¢u. Dudi day s@ trinh bay
,“phn'o‘ng phip phin ph61 tai trong. nféim ngang cia nha cho cac twrorng cl’rng,kc(')
xét d&n s lam vi¢e udn xodn cha cic lu‘ong cirng (1, » IR
Phuong phap tinh toan trinh bay & diy xudt phat tie sw (‘hmen vicha -
sin, San duoe gia thift '.l hoan todn ctrng & ltrong mat phing ¢ia né va dwoc
g(n Ja vach ctng san @ \go‘n va gid i€l la cic k& cdu swon s& khong tham
gia vao vi¢e chiu t4i trong niim ngang. O cac goc trong curng o llw phai truy cn
e hre clit gitra cde trong doce lip voi nhau.

TAi lrong ndm ngang dwee lruyén qua san cing. Phan lye do 1ai lmng
néim ngang va hye dong tic dung vao san s€ xudit hién & eac goi lua cna san cing

- va do do tiring ¢trng dwoe xem nhw la cae g6i tua ngam ctng & chan,

2. Cac phrong trinh ¢o bdn

THt ca tai trong nfiim ngang tiac dung len sim s& dwrge phim b vao cac twimg

('unU doc lap cuta he ludny ctng tong thé (h. 11-1). Cac lwdng do st bi bitn dang

twong 1mg vl cae (lm\(-n vi 0 cac goi tua cua san cing, Sau khi san clmun vi,

moi dlt-m cta san ciing 8¢ Aol sang vi tri moi (b 11-2), Vi sdn 14 exrng avét doi

- (khéng en hitn ding) trang mi phitng vua G nen cie thanh phiio chuvin vl o,
9 ctia moi diém trén sar déu nhar nhaw.

.rro.ff

» |
w "
Hmh 11-1. So do tdi trong.
‘tac dung 1én san va sy phén
~ b tai trong 1én cic] tudng.
" cing doc lap.

1. T:éng do pﬁii kt. dén sy dong thoi chiu luc cla i tucng hdi, tucng cau 1bang, ;

'buong thang may va cac phong thi& bi Ly thuat.
- 2 DE cho n;n, ta goi tét 1a san cting bay san (NBT).

Hink 11-2. Vi tri caa san
cing trudc va sau khi .
chuyén vi.
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3. Tinh tééﬁ' luc kd"an vi

o e
a0
“, “

Hin’z 11-3. Tiét dién tdng
quat cua.hé tuong cung.

feanis
e
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M -
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dz J.IE
vil U: — monien uwo

Trong truong hop x-huus;'; h¢ tiromg cting o6

thé b tri {rén mit biing, nhu & hinh 11-3. Hé truc
chinh (&, 1) cia li€t di¢n twdng cirng khong tring vei

lw truc tinb toan (x, y)cta san cing. Trong thm clia -
titt dién tirdng cieng 1 S, con 1im xofin etia LE
dién fwong cimng a1, Imm, tlumlg_, lmp chung

A khon«r triung voi Lrong tam S,

Xét twong clirng nhuw mol lhanh bi ngam mot "
diu (0 ménu) val ])i xofin dwdi tic dung  cda

mémen xofin M, & diu kia.

Chung ta chuyén luc tac dung dén diém taim

xoiin -\ nhw & hinh 11-3. Nhuw vdy pbwong trinh -

vi phin ctia duong dan héi trye udn va cie goc
xofn li: '

(11-7)

1 odo lue O vie s
X / Z

M, — momen xoin do lrue bi xodn sinh va;

Wi — moémen guin
I, — moémen quin
d¢n sy vénh

vit Jy —momen quan tinh chinh dai voi teae g viv £ my:
>

tinh chong xouan L do:
tinh hinh quat ¢hdng xoln kitm ¢h@® (lién quan
il dien) (m®);

E vi G — modun dan hoi vio modun cil cia bétong.

\num ta thudng goi El, la do cing ching xoin kit ch®, con GW la do
88 A o & )
cung chond xofin tw do cta thanh,

Mumcn quan tinh chong xofin tr do ctia Tt dien chir nhat voi ¥ s8 (ﬂnh

m=— ~ (]z > b) linh lheo cong thue

Khi tigt dién tuwdng cing phll’(‘ tap, ta_phan no6 thanh nhirng phiin 18 Lhu'

“vx - =

(m — 0,63)0"
3

Lm) ;(11-8)

nhat va Wi cha tiél dién biing téng Wijcua cic phén 13 chit nhjt.

Pt tinh thémen quan tinh hinh quat choug, x0in kmm ch? Ix cua h%t dlcn
twong cung thi phii dya vio vi trijtm xodin cia no,

' Tiét dién chit nhat c6 tAm xoin hun{, voi. truc doi xirng Vd T = () Tiét
dién. chu' T I 1111 tAm xodn ndm G dlem g,lao nhau gitta ¢anh va su-on (hoiic hax ‘




Ia cunﬂ ¢o th¢

1 tu‘h ra th mh cic bleu ﬂum phu de bleu lh‘i ]

& cac ling dum cung nim bd. qua hitn dnng ciit

(Gidi pbm ng lrink i ,}h:h; i sodi [pmmuu hmh nhu' ba lmu-) (II :)]

cac difu kién hién 0,

irgpygf do

~—~,O by = 0 ta dugc:




3E - 2

‘(‘10 do O:P: "*7‘('11 cosZa - JrsinZa);
-Q':‘p‘ ;E (I -0z )summx, - ‘ \(ll-yl'i) .
J[:P ==

o ]{]‘,ﬁi, b =1 thi Q= sinz va v = cosx, do do:

-

(-J:p = -3-5‘-(-] — Jg) sinacosa;

0y, = '—{—(Jn‘sinzwr Jreosa); ) (11-18)
VA .

My == 0

Khi 8 =1 thi Q=10 va

R : ‘ : - == 0, do dg:
. n Ao ' ’
- . : f‘) U
S v ' F)” =0 5

. W \‘_. ax < xp ’
/"/) N t ‘
7 ra\ll .
. \ QyP =0; )
"\ GW
- 70 — T x

" xP . V
- (Z ~ L th'rs‘) \
, . A
Hmln 11-4, Cac s do td hop 8¢ tinh chuyén ‘ :
, , vi va luc, (11-19)

; Tir cac bifu thl'xc ¢ irén ta thily lwe don vi gay ra chuyén vi co lién quan
voi dxem cit chinh dién va dwge don gian hida & phuong trinh (11-3).

4. Vi dy tinh toén

. Tinh tai trong gio phan b3 lén bén tu(mg cting ¢o chiéu da; t=20, 30m "
cua nha'cao H= 40m. Céc kich thude khac cho & lnnh 11-3.

T cac phuong trinh dd néu ¢ trén c¢o Lhe xem tai trong O cac tdng déu
dIrO'(, -phan bd. déu nhau. Biéu nay co nghia la luc tinh toan ta lﬁy cac vi trichiéu -
‘ Lao‘khau nhau trén chi¢u cao Z toan nha, ma tai trong dwoc phan b3 Iy la
W =10 00()]{(1 con két qua thi iy theo biéu d8 chiéu cao Z. Tir nguyén tiic phin

~ b8 tai trong & trén ta ciing c6 1hé ap dyng cho tirng san cirng. Qua phép. phin =

~ bitu d6 don vi voi thi trong thye cla gio trong san s¢ cho la h¢ lye cit cua

mb’ng clrng. Tl()DU ¥i du nay chi giai quvct trong: pham vi san trén cung, o Vi

tri- chléu cao Z. 40m

1 R Tu- chc lel] thu'éc da cho va toa do ]d) nhr & hmh 11-5a ta tmh (Ilrm c.&c:‘, |
| o St 5 VA toa d(;) nhu* o bang 11- l ‘

E




b}




et A o

Tri 86 cua Ige don vi

Chi dan bing 11-2. Ca¢ tri s6 lrong hiang di chia cho —— .

Tri sd ]l.l'('; cia h¢ twdng cing

Ta tinh duwge Iue ctia hé tweng cing nhu & bing 11-3

CTwéong etrug | Trye Oy Qup My
uy'=1 051482 0,0 0,0
I ¥ = 1 0,0 - 32 956 0,0
by =1 0,0 0,0 - 26,564
| up=1| 14679 | 1,000 0,0
11 v =1 1,00 1,679 0,0
0, =1 0,0 0.0 9,016
uz =1 0,004 0,0 0,0
I ry = 1 0,0“ 0,750 0,0
s =1 0,0 0,0 1,288
/ERE | 0,750 0.0 0.0
v rg = ] 0,0 0,004 0,0 .
g =1 0,0 0.0 1,258

104

4

Bing 11-3

168

Chi dén bing 11-3, Nhu bing 11-2.

Sy =

Uy =

1531 =

u— 9,850
u— 8.00;

Iy

v i

=l — 0,3“6 Oy
== v - 7,800,
=0 +- 3"850, 0“;

O

:::0;
::::0;
:;:;8;

u — 01583 pry == v 4+ 38,009, By = 6.

A N . s e .
~Tir bicu thire (11-4)ta co bitn dang clia bé twong cirme nhu sau:

~ Tudng Cup | QOvp Map
”é»cu‘ng u ) f " v t) I g 8
1 0,482 ; —2,410 24,967 | —7.532 26,364
CIT T 1,679 | —1,000 [ —24,388 | —1,000 | 1,679 | 23,030 0,016
B 04 0,001 —0,034 10,750 | 29,888 1,288
oy 0,750 —0,113 0,042 {0,160 1,288
D A 2,915 | 1,000 | —26,945 | —1,000 | 25,400 | 45,24 43,956




g Tu' In("‘u tht tre (11 [‘) ta co' dl(.’ll» kié

‘-l Qtp-—-—-’ O
(p) , ,
2y — 10000 == 0
(» :

S My — 3 (Qupt) +
(p) 4 p .

: Bnng 11-4
Tri 86 cie phan tic cha ma ran(ll-S)

' Che s6 hang’
-ty do

2,915 S = 1,000 —26,045 0 ,
— 1,000 f.!:),.»w() . A e ]O (}OUTl

—26,945 15,246 677,001 | <20 0000———“

- Giai- ra ta dwoc s

T cdc trl s na
tu'ong cu“ng nhlr & bén




- Nguyén tac phin I)h thi- lronn theo (l() elrng (lmno uin LJ Yi (In 1 mu"

. ‘
(h”m. X0an. IIA ctia cac iromg clmg €6 ¥ nghia quan trong nlml la dii voi (.u' o

- imond hop lu; twdng cang phin b kh()n,r_‘ d&i xing trén mal bimg.
Anh huwn;, do b tri cac h¢ Lramg cing khong d8i- xirny Ia lam cho noi

; llr( trong san cing. va trong cirng Uing lén. Do khoang ciach léch  tim: cta hye
voi trye chinh cia nha, lye s& gity ra méot momen xofin lon nén nha ciin ])hdl 0.

mot dn cirng chdng xodn lon (vi duy ting cuwong théem cacloi clrng cda hmg) ‘\hn
vy vi ¢o momen xodn nén s& co sy chuyén vi déi voi ling sin cing dudi tic

~dung cta lai trong niim ngang & lrong, cac tang do va kot qua na\ S8 st dunu RS

- dé thém vao khi tinh loan.

- Cace tai trong - phu tro do gio, dong d?lt sai 50 Lip ghép, v.v... sinh ra d(‘ji
voi cae k€t cfiu chiu hye (swon) déu ciing duoe xét trong nhu nhau.

Qua khio sal & trén la thdly cac phwong Lrinh duge xét & mdi ling c0 the

siv dung linh cho mdi lai trong ndm ngang biL ky & ting do. Vi du d6i voi lai
trong nfm ngang ciia ;_,m & phla co dwn tich llop xiic. hep nhu & hai diu héi cha
“nha nhiu ting hoiic tai trong & lunu bo phan ctia nhit. Trohg cac lrwong hop do,
chi efin thay doi cic sO hang Luy¢l dii & trong phuong trinh ma thoi.

§|z TAC DUNG CUA SAN LEN TUONG NGAM
CHAT VAO NEN DAN HOI KHi CHIU TAC DUNG cUA
TA! TRONG NAM NGANG

|. p&t v&n d&E

_ O nha tdm lom, vhit la khi lu*crng ngang hay twong doc chiu Iluwe bing

o ;l)eténg ¢t thép Lhi tdi trong gio va lyce 6n dmh dwoc lruyén ir sin. qua fwong

: \uong moéng. :
* Twing duge xem nhu congxon ngam chitl vio nén dan hoi. IJOHU trrong

" hop nay nén bd Lri cac Ilm'n{., ngang sao cho lrong tun do cing niim & gitra nhi,
Aring vox tryc trong lam cta-nha, vi nén léch tam thi s& xuit hi¢n momen phu do.

xo#n giy ra. O day chung ta s& nghién ctru dang l¢ch thim ndo tht twong doc phii
tigp nhan sy ph’m b3 moémen phu do xoiin gy ra.

' Ba\ gio (,hung ta nghién ctru cic chis8 do cung cia tuong khong ¢o 16 civa.
Dm vé&ri loai lworng ¢6 mot va hai hing 16 ctra thi tmh toan theo Rosman.

2. Cac -gia ﬂiidt
Sau diy lamét sd gid thi€l di dung khi nghien cuu .
1. chiip nhan dinh luil Navié ddi voi tuong cling
-2, dai luong EJ cia san dwoce xem la vo ciing 1ou;
3. bién dang ctia mong la Dign dang dan hoi, ing sudil dwoi day mong
phan bo lheo dand du'o‘no thfmcr chdp nhan phuong phap hé sd nén. '

3. s c(rng vcfm' t’u'&ng ngém ch&ét vao nén dan hoi

- Nhu ta d& bitt, he 88 nen ¢(1fm®) khong nhirng phn thuoe  vio nén dwdi

‘d‘l) mon'T ma con phu thu(‘)c vao kich Lhirge d& mong



--' moémen quan tinh cuahel dlen day momr dﬁ
E géc véi migt phiing lu' ng (m‘*) ~




Choi (Y.

i,l,r,

1. Tri 58 cba I bang chuyén vi ngang dinh teimg Jdo @ = 1

I< — m()dun dun h01 ¢na vat hcu Humg (tjm?y;

l[ — mémen quan tinh cla Ut dién ngang mcmg dm voitr ue (hmh vuunn
~goe voi mit phing lwong (m‘)

I — hé s do cirng quy ude cua tumm 0 nl('mg\ngil'm vy:‘nu, niE’n‘ dan

(12-6)’ ta co :

Ter cac bidu thire (12-3) va
o (1 T e
S R :‘f ('8']7[‘, ) (-,,]m') (1,3;7)1‘;5;*“
ho d(): ; ' - R
= T3 —— 2.8y -
| = §E5, T T, (128)
y Vil ubié hon nhitu so voi I -
' . ~do d6 ¢o th¢ thay TT bing H va , =
= ; .‘__‘_,___,_b n r . ]1 ' R ;‘1 ’ - ’, 3 . Coe .
B _L.L...u‘r.um }:LFP hing 5 nhu vay bicu e (12-8)
- ‘ . ¢ Rr N . ) ‘ .
o Ay - s€ lro thanh L |
- H* m
o T e + —_— (12‘_9)
i r Ry S8EJ, 2ed
‘ EJns et LA
! . A !f s
L,,-, S 4 San cong  véi g8i tya
R dan hai
k, - J “Nhitng lye xung dong & san cirng
: duee pbin b vao.cae twong clirng doc
lap xuiit hi¢n cic phan lue B,
Ry,..., & ciw g6i tua viv chuvén vl
Hinh 12-2. So do phan bs tii trong nim Af{' ’ ‘%;2’ (. ,12'2’)7, ‘I"_l «o bicu
, ngang lcn cac ndn cing vi phin luc. thive deé linls do ¢UMg cud cie goi tira
nhu sau ¢
. o . :
I\Vga::A—/—- (i =0.1,..1 |
b (12-10)
i .
Koy = —: (r=n, D)
. [ '
t ]
Ky == J P E Ky = N &, (12-11)
Z gx Z Vv g ZJ ; . )
r==n i)
lloug do /o — h¢ s8 do cirng cta mol 'lu'c‘rvm (-l'nn lane chadn;

nval — xem o hnm [2.2

1] giy ra.




hmh 12- 2) tln ])hdn ra hai Ihdnh p}mn I’V Liic dung d_u
T ‘ M, == Pee.

Ihanh phiin thir bai s& lam vich cirng bj may VA
vi ln etlic mnt g6c y. Lic do phiin hre géi twa s8 14

A .
R; = —i— Kg; x5 R, =
K,

trong do

I\hu‘ v'tv hai llmnh phan s& gy ra phan hye: - -
I‘gi (a

- N nhu‘ tmng phlr(rng x khona o’ mm tuang lhl uong:? hlel
" 85 h:mg I\g, st hing. kh(’md k’\hu v




; 7 du tinh to&n : :
T lmh tean .san 0 hmh l.l 1 Cic dai llmng LhO iz hfm;, 12 1.

» o - Béng 12-1
Cac dal lluyng (rng vori nﬂc twong crng

Tuwony 1 ](m“) E_(!/mz) - Jm(mt) c(tm3)

R — ¥ o

s

3 1105 s e LR
g 4008 22 104 e
9 2.108 B 104
4 §
ﬂ,!(/m :
mnunnx.n’nnu
Rs
* £ .
| .nl S
T i X
Ya» 36

%,‘ Hinh 12-4. Su dd b8 tri tuong cling trén mat
bang {a); so o tinh toan (b) va bidu 46 momen
clia sin (c)

Tinli hé s do cirng theo bidu (hire (12-9):

. 308 : 304
I, = - = 0,080 m ;
NP RTUERT * 841083

203 - 30t
o= : = (0,032 m.;
2.10".2.15+ ‘>106 ')2




303 304

1, : e == 012 it
200022 8 410 S
303 304 ’ . o

13 Pt ;(4 — + ——-—~—3———-——— o= '),‘ ().') m T
210735 8.2.1082 ~

]_‘ e 12 e “,12] 1,

115

Tinh cae dui AT I“xi Vi Ko theo bidu thie (12-110), & (Ln [ == () 1 va
o203 b T eo s

I(? Lz [ gy ” ”6\” ”I

. .60
A go T2 ——-——&——«- = Tl
{08
l) g .
A.ﬂl e ’ ) fesi 2)“
l) N
. .08 -
[\;‘2 e ‘—f-{— ot ().(,h);
0,124
. 0080
]\gf} = __»_Q_L__._ o= l,_.
i 0,065
Kgy == Kgp == Ky == 0,65
Tinh cde dai lvong LK, v a T Ky theo bidu thiec (12-11):

LKy == 100 4 2,50 == 3,50 ; ;
TR = 0,65+ 1,23 + 0, 60 = 2.3, ,

Ta xac dinh toa do cha l.un xoin A theo cac- bicu. thire (b -11) va (() 12) =
V.o 290 .10 :

. - ,.mu,
) 3,00 - :

0651 J+1 L

i




‘ -~ 0,63 + 4 6'%*--’ 90 =0

ORI ——2.83+I 8—}-].05:(’).

‘Nhu viy la ding. = o

“Ta duoge:

' ‘Iml’é::(. 8)*_./0{).)1111' 7
My =0, 6? 7.15 + 9,63 S2,85 =31, 93lm
My=M—M¢; |
My = 70,65 — 31,95 = 38,70 tn,

 §13. TiNH TOAN TUONG NGANG €O L8 CUA THEO ROSMAN

1. Tinh todn theo tai trong néim ngang

S dd b tri cac twirng ngang!!’ chiu hre trén miit biing va sy phin bé 1ai
- lrong gi6 cho cic Lwong ngang nhu ¢ hinh 13-1, mit dirng va kich thuwée mot
twéng hoi nhwe & hinh 13-2. O diy ta xét twong hoi ¢6 hai hang 16 cha.

Trys Tt dong e

/ Yo" Irong gid

Tric 1oén :
;' n~-7 n
1 %
i %
| | %,
2 ' :
) i Z
| ;
! 7
2 | Z
7 R L
A}f . ;(3" ﬂi ' ! J{ }
- . T T ——_—
R N R
W W Wi Zw o ow L Wal, Wn

Hmlz 13—1 So do bé tri che trong ngang trén mat bing v& sy phan b6
-t trong gio cho cic tuong ngang-

- 1: Cac tﬁbng ‘nganv'g,p,éy‘ dugc xem la cac vich cing..

e




Sk WFJ\ 1\1 (1\
“‘.,“ di¢n tich (g1 dién lwong., k', T e
- 2k — khodng cach)- e tworng Ao dcn lrl,ic chudin y (h. 13-1).

RN

alulsiuislslals]s
313333333

"'*'Z/M/////'fff,y//ffa ARSI A I s

Hink 15-2. Miac déng va kich thuge o o Hmi: 13 3. Do vong c'ﬁa
tuong hbx €6, hai hang Io cua. . ,: o S e - tuong  cing. k Vi




= “Cae mw sufit lini 'duoe phai ‘sr)f's{mh voi trng suiit nén cho phép Cyﬁaigbéténg“, o =
g (hmw-l?]) S D
Bdng 13- 1
U’ng sudt nen chn }:hep cna bemng

_k - ' Ung suiit nén cho phép efia
Mue betong - bétdng (kG/em?):
L1 ‘ i
. - - 33 R - 7
G o 80 » 20
IR : 120 . , 30
: . 160 : 10
500 ~ ; 70 khi r 2> 14
‘ 75 khi 1 < M

Chi din bing J)- .

o .0 1. Khictinh cho o hup l.u trong th.mn d\rn" va tii lrong gio thi duge phép nhan

- _fli'j-z’;i(‘; trong bang i hi s 1, ‘ o

9. Khi .t' ) noio sin thio phai whao tri s6 frong bing voi hé &6 73 &
hdnm '?l ¢ et o ) .

R g'.'u.? oay ey tadmg (e,

Bang 141
Tri 86 caa hé 80 v,

Triso cta heé so 7p khi
Cau tao cde mal nor san _, . -
) S P hhong ¢o et o )
i ”‘(‘p ¢ oeob iy
U Khi fdm san  khéng “di 0.4 1.0
o e ede thép ol ehjn re eha
L yng
20 Nbe teén, co dat len 0,7 1.0
et St Sos S o Tinh luoe cdt tai cac ¢t dién theo eie
- X : i i q - ’ : A
! = . . bifn Lhie sau diy :
! P )
Poov o Qr= AT =ET(x2) — ZT(a1); (18-7)
l i { ke ad <Y 7] L . -
1 : ()1 —= AT» == & rg(.l'z_) — = F2(.l'1),

trong do B7;(vy) tong lue truot § ké e mai
© dén mat ciat dang xét [ (h. 13-4).
Vi dyg 13-1. Tinh tuopg ngang 6 hai

hang 16 ctra & hinh 13-2 theo lai trong gio.

A

Hink 13-4, Ti€ di¢n tinh luc cit,




©0,55%.0,19
12

X = Tk Ty = 3,00 + 16,80 +591 =




“-

1,195,906 lz', 0,00264

Tmh chc hé
E ﬂz: theo bwu 1hu-c

( 9596 - 1 ) 12, 0,00264

0 g
25,80 1,94 ,2.81.13,93 ,

119595 12.000261
25,80 0 2,8.1,5%

—= 0,00148;

- ()‘,00;’;7.

2580 28,098

s8 D vi D; theo bitu lhm (7 43) sau do lmh céc he bO “ﬁ vé
(/ 12) va dlmc ket qua nhu & bang 13-3. :

Bing 13—
Tri s6 a;; va ay (Ung voi vi du 1'3 -1)

i 1 3 g 7 l 9 ‘ 11
ay; 1745 | 51,8 9,8 | —4,65 1,86 —0,77

azq 182,0 —76.0 19,9 12,0 2,03 - 213
o ~Rhi tinh toan 4 mi ¢o the phii tinh cho til c& cic ting, nhung d& don gidn
& diy c¢hi kitm tra tai ba ti¢l dién = H =T74.6m, 2 =67.6mva v = 03 6m.

* Tai tiet dien 1 =1 = 74,6m.
Ta tinh ham s T theo hitn Whie (7-11):

Ty == A1 8106 ——=—— =2 1L 08l -= =~ L8 8~ — - WD S ———
21 2 2 2

D e . AT v . 97 e . N= - .
— ;65 sm-g— -} 1.86 sin - 0.77 sin —]-l)—- = 43,4,

. . i:—.l! . .
Izzzf:Zrtgism ---- S 182 sin = — Thsin 4= . -
, 211 2 2
o Coaw = = o 1=
+ 19.9 sin -5 12,0 5in —- 4 3.63 sin —= = A3 sin = 298,01

Tinh do vong theo bicu (hie (7-1»1) O day vi tinh tung trong doc lap nén

o bd qua. Voi bétong mac 360 thi £ = 20,5 104 4G em?, Vi ban thin

’ 'n’ A
vé& cang

‘ e
“eac hé sd.co chi s3 3, 7, 11 ‘mang diu (—) nén ta dat dan — trude ddu S con cice
“ hé s8 bén trong Lhi déu xem nhwr ¢o di +, -
Do do: - _ :
. 1 | PR : . : v
== ' — | — 1105 TG — (1715 . 9.5 4- 19,9, 9,68)¢
° T 25,80 .3.05. 10° [ 1 (et Ao 28 G
(2.746 (2716 \?
K N——]) — 1 B5.9,5 2 120 .96) {———) —
‘(5'3»)' ( + )(7.3,14)
2. 7406\ . <y g .-
— (1 86, 9 o + J, 63 . 9 b) (m) ~—(0.77 . 9.5 4 2.15.9,6) !

'i,‘~




My = (1193 /uﬁ
1y ( =50
| My = 003 = B 391
N&u tinh cic mit eiit lie"n [
Tinh trng sudt theo cde biéy: thie (13- ) (’13» )) vit (1
o ‘
j E;-_l 07m*

lﬁ,h(l

= 3,30m™;
== 1,643,

234 185 342
112 T 1,07 . 43 ,
2134 — 2080 1010 2776
L9 77330 7 —3344
—298.0 360  —~d4340
> 137 ;i‘]M 29 {fm.
* Tai tiét dién v = 67.6m

tfm?,

Twong tur nhir tvdu, ta co:

74,6
k983m112 )—-46.)811114‘7 7-{-—18()81!114"
7.8 I,U 1 = 2‘)() 911‘

Ty = Z m,sm;? ALLA 1745 sml ;)-f 5l Ssml 42.3 +'~




: lén tmmrf lhl phai ko d%n do léch tam e

CMinly !m il 1hco bwn lhm (13- /) YOl lz = 67, bm Vi 11‘61 8m la du’u‘c
Q; = 12,30 vt Q = 24,81, .
* Tui lwt dien v == ,;.J‘ Jgin, - ’ ‘ ) “
Tmmu {w nhw trén, ta co: ; o
53.6im ‘ - 5 -
Py = g5 8in 174,35 sin 1,13 — 51,8 sin1,13 .3 4
i P i 0 in 113 — 51.8in1,13.3
+ 9,8 sin 1,13 .5 — 4,65 sin 1, H 7 4 1,86 8in 1,13 .9 —
— 0.77sin 1,13 .11 = 157,9¢ ; o ;
T &Z uzisin—)—)‘}-_-—)% = 1»8‘1_’,0 sin 1,13 — 76,0 sin 1,13, 3 ’—}.— o

+ 19,9sin 1,135 — 12,0 sin 1,13, 74 5,63sin1,13.9 —
— 2.15sin 1,13 .11 -==155,5¢ ;

My = (1,195 53,62 — 157,9 . 9,5 — 155,5 . 9.6) . 4—2
‘ - 23,80
= 17,5 .3,04 == Hlm
My =17,5]5 == 17,5.16,80 = 293¢ m;
_ My == 17,5 dawas 17,75 . 58k 103tm ;
- Ry i - ’
Sl 1579 54 192
T T ’ = {| m?;
T T T e
~ - . 1370 2 155 903 1
: - S 157.9 l.v).),.1‘_+_ 293 - 90,04 e
' 1,91 T 3R — 87,36 SRS
my e LD 1B 179, /
U137 160 =543 0

‘ - Tinh hu Ld[ theo bidu lhm (15-7) vari vy = a’% 6m va xy = 50,8m {a duoc"
i :"Qt == 13,‘21 va (2 ==17,2t, _

2 Tmh todn theo tdi trong thung déng
f__j'a) Tm}t irng sudt, v : '

Do e b tam cida 14i trong thing ding (h. 13-6) tinh theo bidu thire B
. d:: . : Co == €or 4= Crg. ‘ (13-8)
*;;_‘_ftrong dé e e d(‘) léch Am Lua luc doc N; ' ‘
' (,L —_ dn ]eah tam c?lu tao (Luy thco citu tao cu the)'

Ny — C[(‘) 1éclr tam do ldp nhép gy ra, ¢o the Iy ey = lif— (- chitu

rong (( hiéu day) ca tuwang],

~Khi san ké ck hai diu lén twong thi cho phép bd qua eq (\’1 nhip shn bfing
~ nhan, tai trong h“ing nbau nén khéng ¢6 Iéch tam cfiu tao). N&u san chi ke mot diiu

O cic 1idt dién hinh: (hu nhat o tai trong Lhéing dirng tac dung lenh tam e 'f
‘lhl khx tinh trng sudt bién theo gido trinh k¥l ciu sé dwoc nbin voi hé 88 k, xét -
.den sur phz’m bﬁ ung suﬁt khonﬂ tu3 ¢n tinb, theo cdc bifu thirc (6 32) va (6—33) ‘,




-bidu thire

H:n/r 136, Luc nén -
tdc dung Iéch tam.

boi vm nhu‘ng tam uru*ng (Iac ‘khi-Jam viée

l.’cﬁa;n‘(y,llxi: wng- suﬁt phap du-m ‘lmh thco hmu,,thuc ,




Ta tinh 5 theo hidu thire (6-31) :

6.0,019 - ();G. R o
S 0,19 | N
Vi‘,l}’ ky =0.75. |

Ta tinh: i
K —|-n) 1‘2 =(140.6) 0,75 = 1,2,
— . ~ e e e ,,.'.,_,_'_,!‘ -
@ @ B
. ) P .l : ,i.-—w_..» e ‘i X i
Ni= 8670776) i Mo 54/[49 9 1. 597/55 .
tm ’ im ]' (/ |
L i
S N S T R
Hinh 15-5. So db tai trong thing dung tic dyng 1én cic ;
ming tuing b phan (trj 38 d2u i tdng tdi trong tinh va dong,
tri s6 trong ngodc la tai trong tinh). - T

Ta s¢ tinh trng seft rad hel GO0 ditn 02 G700 a0 0 = 300,

*Tai 1iél dien 6G7.6m,

W lfxi trong da chio dwdi dang phan b3 (Ijm) do du phai nhin vai chiéu
‘ ,rOnU mang lu*rrnn sé dwge i trong lap trung ).

k '\‘:‘i‘y‘::‘

86,7.58.1.2 . !
O lxmax =2 o = .)40[/1112
0,19 5.8
718.58 ,
Clxmin ==

— == 495 t|m?*,
0,19 . 5,8 ;

Tirdng'llj_r, ta tinh cho mang tudng thit hai va thir ba:

‘ o 54,7.10,2 1,2 L

G2xmax == ! =346 1Im?; ’ R
- 0.19 10,2 - ‘ - -

O 2xmin =5 —————" == 310 1 Lin*; :
2xmin 0.19. 10,2 U[" , -

59,7.7,2.1,2

. U ‘max = = 3781 "72;
Oaxmx 019.7,2 781/ A
" iy = 8T T2 398;,,,,: |

. 0’19.7,.;




* Tai tiét (1{
Vi tai lxct d1
bitu thirc

1) L
ti\(!) B 1\ lz -

€Ly

e

Twong tr (a

1\2 = .ﬂ,a (‘39)1[111 i N = 4 3 (44.8)0)m.
Tir-cace kL qua tmh du'm la lhi’ina ke 1hanh bang ]3-—1 ‘

, . Bing 13-
Két qlm tinh tnan (u'nd \‘m vi du ld-

L 'ck,'ciit_(yi;) Ung ;sudt;ta,t‘m‘uw hnmg hu ph"m (kchm




43,512 102 N »
G2xmex == — ) — == 2’/;’l/mz;
0,19, 1,2

39,0, 10,2

orrmig = 2l 12 gy ,
SRR 10,2 ms S
47,3.1,2 ;. SRR

Ogxmak =5 —m—m L2 7.2 = z%l 1112
- Tarme 0,19.7,2 /
44,8 .

. 7,2 o2
O3xmin = 0, 19 7”‘ == Zibtlnl S 7 SR
) Theo quy dmh & bdng 13-1, rng sufit nén cho phép u'ng, vai bémng mac
300 v.?l l=19cm 1a 70, 1.2 = h‘ll\(r[cmz
) Tai L€t dign v = 67,6m ta co :
. Ldlxmax = 8.)4,611(1/(”“ vi Eﬂ'gxmn = (7 2]\(1[(’”1
'(bdng 1‘3-4) Nbir vdy déa nho hon ting sufit nén cho ph(’-p
‘ Tai i€t dién v = 53,6m ta ¢o: S . :
o mex = 62,2 I\(v/(‘rzz VA Srgrmay == 47, 7hG[em?, Nhwe vay cunrf nhd hon rng suit
“ nén cho phép S
’ by Kiém Ira odn.

B& kitm tra ofin, nguwori ta ap dung bitu thire

SR Eamax < My 3 [8), - (13-13)
lrong d6 72 — hé s8¢ :
M= ——" (13-14)
\8 .

Lg = hé s sai léch, 18y theo bang 13.5:

7g — hé s§ lay, nhu sau:

0,9— ddi voi twdng bloc ;

1,0~ d?Sl véi tlr()'ng dai holu (fm, :

[a]—- trng suit nén cho phép cua bétong, I3y theo biang 13-1.

Bang 13-5
Tri 86 cua he s6 sai lech /g

Lt '
N 4 8 12 16 | 20 | o4

0 1,00 | 1,05 | 1,22 ) 1,43 | 1,73 | 2,14
. 0,25 1.00 | 1,06 | 1,24 | 1,47 | 1,80 | 2,97 ‘
20,50 © 11,00 | 1,07 | 1,27 | 1,58 1,80 | 2,30 j L

0,60 11,00 | 1,08 | 1,29 | 1.53.] 1,92 | 2,45
0,75 1,00 1,09 | 1,31 ] 1,68 | 1,97 | 2,53
1,00 11,61 | 1,10 [ 1,34 |.1.63 | 2,07 | 2,70
C 1,50 1,01 | 1,13 | 1,40 | 1,76 | 2,31 | 3,10
1? 101 1,15 | 1,444 1,83.4.2,41 | 3,35

. 2,00 1,02 | 1,16 | 1,48 | 1,91 | 2,60 | 3,70
(’M ddn lmng 13—5 v '
lk ~ chiéu dai ofin: e
: hk=rh, -~ (13-5)

trong dor — hé su, phu lhu()c vio dx@u lnén g61 cua luung (h. 13- 9) lay theo e
bdug 1’3 6; h — c]ueu cao tﬁné, '

g i




" Loai géi

G(’Si‘ theo hai
huong’

G3i theo ba
hweang

G6i theo ba
- ~hwéng

- {idi theo bén-
- hudng- .

‘V0,5+n5;
v 1,5 ’

05—0,2257,) X

(1,05 —0,2251,) X

: "7""—‘~"" call
B TR




Tra h?ugg 13-5dwere (ndi suy) ky = L41 (n = 0,6 d& linh & (rén).
~ Tinh hé 8 nzjillen'biﬁu“ll)m* (13-14): o i

. : j‘.-f"z — _..l~
E R ; R % b
O aay trong tim do d6 18y 7, = 1. ;

< Vay snyrals] = 0,71 .1 .70 1,2 = 59,6kG/em?;

= 0,71,

~'hon 59,6 kG|em?) va clin ling chidu ddy twong, Nhw vay san khi @i tdng. chiéu
Cday lwong s8]
L yéa clul

© ey Kigm ra xrodn

' 1huo( vao [, chwr khong phii la /, (edn ¢ v la khi tra £y theo ].)i’mg /13-;')" thi :

L phdi g ). '
e dumg wut_)- R

e e T Iy = rll,,  (13-18)
" lrong do ry ~ hé s3: ~ ;

o ri= 2V0.305(1 + 76) + 0.695(1; + Ta7g) (13-19)

o '."-7»*&4;’" T ' e = ~Pu > ’ (13'20)

1}.‘ s -—5-;—2— : (1321)

‘ 1g = ér : ~ S (2

-Po va Py—10ng [Ai trong lhing dirng & mép trén va mép duoi chia lwérng
@ dinh (v€u khong ¢6 ciu thang va mai thi P, = 0; con P,
thi gém toan Lo trong hrong tuéng va mii) (h. 13-10);

‘Pa

Do d6 bibu thire (13,%13); khong théa min (vi (8L cA cic e, rkkli(‘)ng“nli6"_i;’7‘",

phai kilm ra lai cic didu ki¥n nhr & trén cho @@n  khi dat dwoc -

! e ‘ L o . . '- x ‘ :
B kidm tra xolin, ngwoi ta cling ap dung hidu thire (13-13) nhung kg phu






‘_f‘Ti"'n»!re,': L R ~
g vkl Y
. Mo eh )%9 67,62 — 3.63em.
Po 2P, 2.1490-.100

~Cho nén: ,
o ne= «6'3’63 = 1,15
,Tl;a bang 13-5 ta duoe I.'s:.: 1,08. - ,
; V.;) " 'nzm[r;) = — 1 1.70.12 = 78LGlem?
: o 1,08 o T S
('03 Iay nhw & vi du 13- ‘3) o ; I T
L - Nhw vy, bidu thire (13-13) khéng lhO'l min (»l E0max = 82,66 cm? di lmh_’ S
o i du 13-2 khOn,, nhd horn 781\6[(.1112) do do6 can ling chi¢u day Lrong d(, ;
linh lai.” :
Vi (Iu If 3. lmh eBL thép lai dim cta twong ngang & vi du 13-2
Tmh dién Llich ctt thép theo Ineu thire thong thwong :

Fo = Fy = o—2 1, , (13-23)

: 135
llong do p-—ho 8, tra trong cic bang thong thwong, phu thude §;

v A{max | ‘
' § = § e R 13-24
A R o alhd ( )
ke h¢ s6 an toan, lay ])}'ing 1,7 ‘
Vi = B L (13-23)
et Qm = Tanx = 24,80 (dd tinh & vi du 13-2):
L w— he s6, tra & cac bang théng thlmng
- 218
s Mo :-—-ﬁ-?ﬂi)—- = 11,2lmn ;
17112 | N
= : : == 0,212(h, = hy — 3 = 50 — 3 = 32cm):.
0,18.0,19 522 (o = ha ” 2em)
5 = 0,212 —» p = 0,38,
Fo=0,58 i‘\” 0,19 . 52 = 7,62 cm?.
I .
Tinh U‘ng sual Uep theo bidu thirc R A
; Ty =% ——o—o— . 13-26 s
vl didu kién cho phép la: v,  [v] = 20 kG|cm?,

K,.52 .19 et AT
Tmh cfit thép xlén theo Iueu tlxm ' S

o

o ,»' ‘“-"?‘*w LT




H(rxiz 1 -12. Mat béng Lhe ndi giva hax tuing (a), truc toa do
- déi voi tuong (b) va bidu dd momen trong tuung (c)

961 voi ttré’ng khc‘)ng co 16 clra, tlrng. sufit [Thd p trmm khe 1161 nrfang'tmb
bteu ihue -




7. ' -
nb | r,} ! ’ ' i
M I > )(m

nb [oya]

: llOl]" do iy — chidu cao cua ném;

- - h2'— chicu cao cia riing;
a — chi®u siu coa ring;
b — chicu rong cua mn;.,,
n — s riing ;

[ri] — nhu trén, cla bétong twong, 18y theo bang 13-7;

1332y

(13-33)

[Txa] — Ung sudt ti€p cho phép cla bétong khe ndi. 13y theo ]aang 1'3 /

”'ét

h ong dé o iR ng suﬁt kéo clia c6t ith

[ck,] — 1rng stml nér cho phép ciia bétong khe 1161 Iy theo bdng 13- 1.
L Bing 137
Ung sudt cho phép cia beteng (LGrjcm?) ‘
Mac bétong 160 225 300
LA o ; 7
[Feal = [11) 2 1 15
; Chi dib bing 13-7 :[s\] — tng suft kéo cho'phép cla baténg. =
b/
1 ’
= b1 —
t +
; 9
- Ar
lals) ow frlal
» 7 , ] 1 k] 1 hd T
~ Hinb 15 13. Mét cit dung ciia ring chiu cit.gita hai tfm tuong (a)
= ; -va-kich thuoe mét béng cia n6 (b). : ;
Tmh dlén txch cﬁt thvp lrong khe ndi lhco b](*u Unu
LTS o o
1 ¢t : — "“ ] (1,';—\7;4)



e D 2 ooy
thi = -
ct ([Ct 1 + e’dq

TG ¢y

~= khi

—khi - > 5 i -2

. d. oy 37“9 )
trong d6 do — duéng kinh cist thép (h.13-14);
79 — hé 88, Hy theo bang ),

Ngudi ta dii 1ap bing @8 tinh ¥ s D|d th

s

a)
- - fdd oz
77NN ]

/I S
’d{r

Hink 13-14. Vi tri va khodng cich dat, udn ¢
mat bing (a) vi. mit cit (b).

Tri 36 D]d: S
Mac vat iéu '\ Trj s6 Dider
khi ¢/d bing
34 >

Ol thép bétong




- Vay: = v

1o =4 67A(7]cm > [T] = 2k(1[¢m
~ Picu klén (13-30) khéng thda min, do d6 phai lam khe ndi ngang Lic db o
~ta phéi kwm tra theo cic diéu kién (1'?-31) (13-32) va (13-33) Ta chon hy __hz =
=26 cm; a=>5em; b=13cm vaL. n==6 (h. 1‘3 1:3)

N
S Ly ; s o
% 7 / //// ///
o all s lls 5}
B - k1 {t N ]

Hm/l 1j 15 Mat cir (ding) cia khe ndi ngang theo kleu rang cua
(&ng voi vi du 13- -0).

Ta l%y [qm] = [-c.] = 161\(11(111 (bing 13-7). Do do:

24 86
T = T == 4800 = 19,9 em.

CThblme) | wbInl 613,16
Viy hy = hy = 26em > 19.9em, do do cic dicu kién (13-31) va (13-32)

thoéa min,
Ji 244 Sy
Tinh : Whlow]  6.13.70
- Vay a=bSem>45cm > 2cm, do do diéu kién (1"3 -33) thoa min,
' Chiéu cao tim twong (h. 13-15) la: T
ht = 16.114+6.2.54+2.8=252cm = 2,52m.
: ’Imh dlen tich ¢t thép trong khe noi theo bi¢u thire (18-31). Ta co:

= 4,5cm,

: T =0= Z = 24,8 t)chidu cao ling.
V{ty :
' Fo= 288 g 3 cm?[chitu cao tang.

Ta chQn 2048 (6 Fo == 10,1 cm 3.
> 5, tra bang 13-8 duoc -ZI—Q-,_ 10

ct

R Chon

(u'ng voi thép S’&A — III va bétong mac 300).

Do d6:
[) >1()dct_-—- 10.0 S—bOCm

~e) Tinh lye cat trong kllc néi dufnq

Ee © Trén day trong tinh todn di xét d€n 15 clra. K€t qua xac dinh ndi lre' cuaf- ;
. _‘hr(rng (])hU’o’ng phip Bosman) cho ta hrc cit & diu cac lién k&t (tire 1a ddm trén o
e 16 cia lién kT clia mang: trong). Iuc ciit nay c6 thé¢ xem nhir giin dung &
- .chc khe ndi qung khic. Tmng vi du 13-5ta dit I8y Q hofic T ctia dim vich cu'ng o

hay dim hcn kel dé tinh- cho khe n61 dung,, do 1a moét cach liy gdn dung :




viri céc 86 heu Eak —..2 47 A, =10 (J(}o‘) m; ;'{
= '%U,J 104 l\(x[cmz (béténﬂ mac ‘300)

[A] Jei .
okt
'?5,,80 67 &
247

o ;')80 618‘__‘] 31




e
f“iGO 1'3,0
215
H3 .18,5
375

mo thugr {hco b]l‘l

=10,1{m;

=9,61/m.

rHAN TAI rnch NAM NGANG CHO cAc rKM SAN

: inh cu the cho nha & hinh 14- la ‘ ‘ .

. - is
. 1231 " fm?
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2 Xy
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. - .
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!
4 %
s Y L e 105,06 %92t
b B sonmemun
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et e
-
P .
-
NS == 72080
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Hink 14-1. So dd tinh todn tdi. trong 8i6 () vd bidu dd
cudng dd tii trong gio (b).

" Theo cac gid thi¥t dd néu, sin dwoc xem nhu didm lién tuc gdi ]én ctie
tutrng ngang. Khi phan tai trong ndm ngang lén cic san (vach cirng niim,ngang),
. co ha] tru'(mg hop xdy ra: :

=1 h‘uc tac dung cla i lrmw gio di qun lam xodtn ctia nha;
=2, true ta(, dung cua tai trong gi6 khong di qua lam xoitn clia nha.

VJéc X4c¢ dinh 1ai trong {_,16 (va do do tim dwoe Ju(, Q va mémen M tm cac
; ‘;;';can lrmh cha nhd) phal dua vho qu3 pham plmn ving khi hiu va qu) pham taji
‘»‘fk;_,‘lrong gio. - . : .

RETRE Chdng han & vi duy nav b)cu LI() ewong do tal [m“d gio linh (Iu(yc nhu- N
~ hinh 14-1b. . ; ;

o




~l\h1 x6L A tmng gxo ldc dnng vao miit héi e
lz’im cho chiéu rong hing gio ng len Tronﬁ vi du a
hli'ng gxé b” == 16,02 m.

2768 |
K q




o I‘mh mémen quan {mh loan nha: L
. Ty =218, 440~—-3288(an
I T T _.,,2‘.0‘,:)8'3 = 1,160m*; ‘ o _ N
Tue o= 40,583 :.;‘ 2332mt; RN
Iv = 214200 =28,400m%; S R R
v = 2.10,710 _—_—,‘21,420111 :

3 v = 2,0','431" :_. 0,862;114%
Codx 1.16,140 = 16,440m*% |
- ET T =106944mt

Il

5 X

L xi

‘[ 1

k!
3
=
4
3

| 60 | 44 ’_J,t!_ pral t? 1 ’ 3

o s | 0 | 40

N.
h...._
~

e

N

N p—

© Hink 14-3, \!trv cAC twdpg cing trén mit meg trong truong kop
: _ nha dési xung (kxch thudc tinh bang m).

SRt SMERALS w1 e, b s

4‘Momen do 010 gly ra tai Lict du n 2 sd phian cho cic twirng cirng u lé lheo
dé u‘ng cla. chunn nhur bidu thire (7- 1‘))

16, 410 )
M o= et 3182.73 = 490 .0¢/m -
T To6.04s 3 = 4800t

T 0,383
C My = M == ——2 | 3182,73 = 17 ;
) ‘11'1 | #Ilc 106,944 . 7.Atm

- 14200
My - = = 3182,73 = 423.0im ;
T T Tioso = A0

w710 |
= =2 318273 — 319,00¢m ;
106,944 19,00tm ;

0431 ,-
a0l 318278 = 12.850m :
THoggia U T e

16 41
106,944

L B ‘»Tu'o'ng lu' lal h ong 5,16 cung duo'c phan cho cac lugrno clrng, t) 1é theo dé
‘ ”,Lung cua chung:, : v

'3182 /'3 = 490, Oim

“, 16 44:0

—----7188 =290
106,844 ) =2.80t;




Wi ‘n‘;’c‘;‘vé cliu thaﬁ\g :

1+ 0,583 4 0,361
106,944

- L. l(]
W, vine Vi cidu lh:mg =

Wy = M L1885 = 2900,
| 105;944 ;

Tinh hre cal:
Qn == 0,310 0,1 == 0,034 ;
Qi =10 3. 0 — 29— — ~,t»r)('z'; L |
Quie == — 2,866 4- 0,306 = = 0,826¢;
Quie == — 0,854 — 0,360 = — 1,186f5
Ov ;-,-; 1186 4 03406 = - 0854t;
Ovy 10,854 — 2,51 —1636L5,
Ovie == — 0,434 — 1,890 — 232445
Ovip = — 1636 + 0,34.36 = — 0,434;
Qv = — 2,324 4 0310.6,0 = — 0284¢;
Qv = — 0,281 — 0,333 == -~ 0,617¢;
Oy, == — 0617 4 0,340.6,0 == 4+ 1.423¢
Q.\f = L4238 — 2000 = — 14471,

F11 (.u lu the lu( Ldt dd llnh (Ilrm, ta v¢ bl(‘ll du nhu o hmh ' 4

I

AI L X, l = I by
| Ty
d ,
st lesee fae ) see | Lowel

() U 1 18!)
 + 0, ‘m




M, = + 0,034 4 0,10.0.5 — (2,866 + 0,826) 0.5.6 —
= 1,186.3:49. 0,5 ==13,161 im; ,
My = 0,034. 0,10 0,5 —(2,866- 0,826) 0.5. 6 — '
— 1,186. 3, 19. O,.) + 0 834, 2,51, 0,5 —
= (1 636 < 0.1434) 0,5.3,6 — (2,3‘)+() bl) 0.5
-~ 0,617.-1,82; 0,0 = )1,213lm o

o \(,u twong kh()ng ¢6 16 cura thi ta sir dung tnrc lle cice moan lérn uha{
‘;;nay dé tinh toan trng sufit. Néu tmmg ¢ 16 cira va truc gio lrung voi truc di
qua tim xofin ctia nba thi mémen cia tuomg cling linh todan theo Rosman: nhn’ngf' h ‘
duoe nhan voi hé so , : e
' R . = 921! . : )
. 2My .
. © i = , (14-1)
co TR | e

_lrong do 1[,, momen o tai trong phiin b déu o gdy ra tai chin twing :
Y - , wll? ,
E FERE My = , : - (14-2) :

2

- H - chiéu eao twong Luncr

- b) Ilzranq hep truc tae dung caa Ldictrong yio khong tring v truc di
(1ua !um xodn cio nha (h.14-5)

oy ; |
*“13.2__,.@4,1!.‘. D : ‘ ) , .

s

54 1 w leLu l &0 l A’ﬂ ]_ ‘”J"‘l 69 I_ ia

',;‘_;‘zg‘xiz_ x HII'JI Ixxnzzr xnrzwmxzx

Hink 14-5. Vi tri cic tuung cung trén mit bi\ng trong -
. truong hop tryc téc dung ciia tii trong gi6 khong tring
. vditrge dx qua tim xodn cua nha (kxch thudc tmh bang m)

,«»cua nha thl hé sﬁ Tm, ducrc tmh thém s chénh le(,h do mémen léch t4m cta 1Ai lrong
N i; unh mémen cua luo‘nﬂ 1heo Rosman phdl nhan vo',




[‘ _*()15(—}-1 67-{—61'%)—{-
i - = 0,154 3‘6”‘; o
Fin = (0, 1;) OP7 4 1,965 + '3
Fiv —~O, 0.36 , ‘
Fv = 0,15 (0,.)7 + / 015 + 1.45).:
Fvi = 0,15 (0,07 4 7,015 4 1,15) =
: .I"\'n —-QIJ 3.6 s
' Py = 0,15 (U,.)/ 4 1,960 4 3,6):
o Fix = 0,15.3,6 o
Fxo = 0,15 (0,57 4 9,165)

: -)’,54 mz T
= 0,92m?;
054 m? ;

‘1,3.) mz

1,3) m' 5

=

0,01 m2
1,45 m?

Py = 015,36 = 0,54 m?;

Fsiw = 0,13 (0,37 + 1,955 + 3 6) ‘== (),92 m s

Fxmi = 0,15.36 == 0,54 m? ;

Fxiv == 0,15 (057 + 7.015 + 145) = 1,35 m2 3
CFxv =005(0,57 4 7015+ 1L45) = 1,35 m?

E Fxvr == U 15.36 o o (),’)1 m?2
' Fxvu = 0,15 (H) +- 3(,) o= 1,08 m?

Fxvir == 0,15. 3,6 == 0,54 m?

CFaxix o= 15 10,8 ‘ = 1,60 m?;

‘ TFy as 7,92 m2.

bé "[L dinh vi tef lim xoiin, ta tinh X S'k thee bidu thire (ln-")
Furzp == U (vi ta chon’ truc chudn tring vii Lrige iu'mw I nf‘n z
Fuzn o = 031,42 = 2 268 m3 ;
Fni?m _ i 0,92.6,0 = 5,520 m?’g,

Fivziy == 031,78 = 4,212m?;
Fyzy = 1,351t - 16,200 m®;

CPyizve == 1,35 .13,6 = 21,060 m"

'Fxna-iu C== 0,51, 19,8 == 10,692 m®

l’vmuvm == 0,92 21,6 = ﬂf"19,672 m3

S Fixzix o= 054234 == == 12,636 m®

- UFxax == 145276 = 40,020 m®

CFxizsi o= 0540318 = 17172 m8 ;-

L Fxuzxn o= 0,92 33,6 ~‘30,9]‘) md.

S Fxmizxm = n,.n 35,4 = 19, l]bm’ ; )
I‘ NIVIXIV o '

E R I R

; 5’,5905ma
3 l% m‘*




T
= D712 a5, S
17,93 -

‘ Bay gxir ta unh h trong hcrp téi-trong nim ngang phan ho Lh() che tuwing S
“e ung cia nha khﬁng ddi xdng & hinh- 46, L R

Ta !mh do vonv cua lu'nu twong.

Zw.‘ow

um.;mm.,;m B! anmrmTr*

o852
IJAJ'I
. N :
:1 : L4 FE* LR?* * . -
v | . o
, I
1 i . .
|1
i
|
! I
};u 29324l 2e J,t TR I 50 ls,l g0 | as lar-
B | ] Ai h ' 1 ) y1 b { v

Hink 14-6. So 4o tinh toan tdi trong sim ngang phan b6 cho cic
vich cung trong trudng hop nha khong d6i xung.

Iu‘(mg I va trorng X khowg co i6 cira nén co thé tinh do \.ong nhr dim
*Longxon c6 diu ngam Lhdl viio dill (1ai trong gié dugc phan b déu ién céngxon -
@ o= 1t[m) tirc 1A tinh theo biéu thirc (12-6) : : -

A A S 1.0.30.634¢ -
A = hed = = 0,0022m,
' 8EJ, 8.303.10%. 16,11

~con lgi Ia phitng twong ©6 16 cira thi khong linb true LEp duO‘c. ma phbdi tinh
* theo phwong phap Rosman da trinh bay & tyén, k€t qua nbur sau :

| - Ai = 0,0022m;

A = 0,003476m ;-

Are = 0,011894 m;

Ay = 0,088554m;

Anr : At = 0,001783m ;
Ay == Ay* == 0,002539 m ;
‘ Avi = Ag* | = U,()O336f)-m;
’Avm, = Avm* == 0,01930 m ;
o ‘ LA = 0,002200m
Vay 1a tinh dlrm. i theo bidu thire (13 '3) e
5 00022 | ST A
ay = — = 06?1
T 0003476 , o
L ‘ “"f Mg:‘_. .-——;_),1'85; e

~T0,011894




— 0655

0,00336 . .
0.0022

0,01930

00022 -

‘ 0,06221
Elk = 6,630

oV = vy *

Cin chd y rdng, néu. bén phii true di qua (4m xofin A ta dmn li dau (~——
thi bén trai Idy (+) v& nguoe lai, trong vi du niy cac (uong I' 17 7, UL, V, VI
va VIII mang dfu (4), con cac twong X, VIHI* V# VI¢, IlI* vi'l thi mang

déu (—~). A -
Ta ¢o: e
‘ = LG3L (4 27,83) = = 17,68
= 0,185 (4-25,43) ==~ 1,72;
s 025 (o4 21 83) = 0,545
Lo == 0,123 (+ 19,43) 2,39,
Ay sy 0,866 (4 13,43) = - " 11,63;
Typ svt = 0653 (+ 9,83) =« 6,15,
Zyngsvin = 0114 (4 383) =04l
Eesy o = L0 (= 217) = 217;
By svint = 0L (= 817y = — 0,93, «
agv ;.“,‘; = 0866 (= 14,17) = 12,96
g = 0123 (— 23, 17).
* == 0,655 (= 17
= 100 (=

‘AI‘ wng u’uuug h(rp u'uc l,u, dun :
5 -4 clia nhia llu s¢ gay m mmnen \;x
1'53:11(,11 Sw uip Irre 5,10 nhiin vl L.homg 1é
phan Tue mn tu-'i uza vu,h ¢




ooy~

_ Hink 14-7. Chitu
cao tunng cangxon,

(?)'kdyfty cho o = 1,01,
Do do: ¢ = (ei.
B Ta co: -

i

<
<
l

I

¢Yl)la

T

Yy

3400,00

 > c) Mol 80 dxi’m két lugn - o
“ 1. He s didu ¢hinh momen gw do do léch gitia true (ac dung cua. lal S

169,538

(/mi _

1?2 = 947, 716m 12[ = 73, 8.)8111z I‘a co
M a
173858

Nét yéu 16 anh hwéng

Joi =

§ == Aol Sy

Jo

e ],222 = (),8863
469,558

99,60 1,208 == 0,230

3,32 —-
13,3 1,175 == 00531,

458,00
500 117 — Looo;

352,00 P
2,0 1,091 = 0,819,

4,12 - '
LLI2 - 4 047 = 00315

4"’" = 0,00072.

: uong gxé vir. Aryue di_qua Am xoéin - cua nhd um ])hal xéL dén,

L C2 Phan phm ap e glo cho cac lucng clrng theo nguyén tic tv l¢ voi do |
urng 'EJ (n8u tudng ¢6 15 ctra thi H) J chinh xac, néu lnonv ddL thi 18y J llmngﬁ’if.} =

: ‘llurcmg) Sy plmn phai momen glo 1§ 1¢ theo

).,hl

,;_“‘2 = '1 THE

 Cac hrornu nuang c6 chifu cao hing nlmu (h 11 /) :
— . va I =30, b’% ym, do do 112 == 959 11{,,112 . 112{9 __.5"
‘ T« Co= 4(59,5581112. la co: v

4 I'ucmg doc nha co chitu dai L = 3() 78&m do do N

R




rong : N binh lhu ong [heo ‘)l ;Ungphdp Rosman voiap
ﬁrc dan vi "m = ll[m th st duoe cm tet s6. U Vd ’1 A oklat lrong 206 Ld(, lu-
doc ld]) : ‘ : :

5. Be ku'm (ra, atinh du vontr A, roi lmh 1(1;).10;; ‘(chinhxa’lc) vl so sinh
viri Sy (thye (§) lhco didu kién IR : o

Teo
Lo 1,

it

. Tinh cic (Am lu’ontf ngo:u ¢ lanhto cia chm hw phin -hd dt,u d()rbdﬂ»,;
vix hai d()dn Tuce plmn ho do twdng ting teén Iluven xudng (h. 14-8). v

Hznle 14~H Tuang £8i qua san, goc truyén e
gma hai " tdm tuong (a) va luc phan b3 cha.
‘ tu’cng ting trén. tru}én \uéng san (b)




PHY u;c

Bang 1-

1Tr| :8 :uu“hu 35’ 7‘\1 11\4. ﬂQ va rg lrong tn.ro'ng hcp tai trqng phén bﬁ dﬁu

I‘hénﬁ ;(s (10 urng A ctia hé - 000 0,25 -0"50 _ 0,75 I,OG ‘
ach cirng: . ] .
~.0,0 0,000 0,000 10,000 | 0,000 -, - 0,000
‘ T 0,1 0,010 0,008 0,003 0,000 - | —0,013
' 0,2 0,040 - | 0,03 | 0,025 0,010, | ~—0,006 -
0,3 0,000 |+ 0,081 0,068 0,045 0,022
y _ 0.4 0,160 0,152 0,130 0.101 0,069
N 0,5 0250 | 0240 | o023 | 0177 | o037 -
© 0,6 0,360 0,348 0,317 0,274 0,226 -
0,7 0,490 | 0477 0,442 0,392 [ 0,338 -
1 08 0,640 0,626 2,587 - |...0,083 | 0,473
0,9 0,810 S 0,795 walby7od- - 4. 0,697 e 0,633
1,0 1,000 0,985 0,943 - 0.884 | 0,810
0.0 0.000 0,000 0,000 0,000 - 0,900
0,1 0,000 0,002 0,007 0,015 - | . 0,023 .
0.2 0,000 0,004 0,615 0,030 0,048
0,3 0,000 0,006 0,022 0,045 0,068
v 0,4 0,000 . 0,008 0,0:30 0,059 0,001
T T0,5 0,000 tn1 0,037 0,073 . 0,113
0.6 0,000 o 0,040 0,080 0,134
U7 0,000 G013 0,018 0,048 0,132
0,8 0,000 0,011 0,053 0.107 0,167
0,9 0,000 0.015 0,056 0,113 0,177
1.0 0,000 0.015 0,057 0,116 0,181
1
0,0 0,000 -~ 0,010 0017 RIV| -—0,111
IR 0,100 0,080 1 D06y TR (0,014
0,2 0,200 SR B 1T IR 0,085
0,3 0,500 0,200 1 0% 0.2 0,156
. 0,1 0,400 0300 1 00es PR 0,288
57 0,5 0,500 0, 191 , 0,167 0,13 {1,543
0.6 0500 ¢ 0592 1 6,070 0508 0,502
0.7 0,700 | 6,695 1 067 0648 0,416
0,% 0,800 0,79 1 6,781 0,741 0,736
0,9 0,900 0,847 0,589 0,573 1364
1,0 1,000 1,000 1,000 1,800 1,000
~ 0,0 0,000 0,010 0,057 0,071 0,114
o 0,1 0,000 0,010 0,057 0,075 0,111
0,2 0,000 0,010 0,007 0,075 0.114
0,3 0,000 0,010 0,047 0,074 0,114
P 0,4 0,000 0,010 0,085 0,072 0,112
N 0,5 0,000 0,009 0,033 0.068 0,107
0,6 0,000 0,008 0,030 0,062 0,008
0,7 0,000 0.007 0,025 0,052 0,084
0.8 0,000 0,065 0,019 0,039 0,064
0.9 0,000 0,003 0,011 0,092 0,036
1,0 0,000 0,000 0,000 0,000 0,600




0,054
0,018 0,058
0,018 | 0,062
0,016 | 0,063

—=0015 . | —0,056
0T 0134 |
0345 | 0304
0,496 | 0,455
0,626 | 0,587
L0737 b 0700
. 0,829 | 0,797
A 0,901 | 0,874

L0953 | 0,934

0,986 1 20,976
CU,0000




5 - Bang e
: Tri 56 hq 56 JQ véng 1y eba vuch cung “chiu cét tbng thé Irong lu'cn. '
""'yhap tal frgng ph&n b6 d‘e‘u va mép dl.réri cua hg la g&: tya. qun b

W’"g s b L"“g A C000 |0 | oese | em | 100
ena hi¢ vach cirng . K . o 2 B [
000 | 0,000 {00154 ..0,057 | 0,416 | 0,181 |
{7000 1-0,000 - f 00134 | 0,050 0,101 | 0,158 | - 0,21
02 0,000 10,0112 | 0,042 | 0086 0,135 | 0,18
L03 0,000 ~ | 0,0092 | 0,035 | 0,071 © | 0,13 " [. 0,1
b b 0000 | 0,0074 ¢ 0,037 | 0,057 |0 0,000 | 0,1
= | 05 | 0,000 10,0054 | 0,02 | 0043 | 0068 }
e 06 0,000 -} 0,0039 | 0014 | 0,030 0,047 -
0,7 0,000 = | 0,0022 0,009 | 0018 | 0,020 {
4 08 0,000 -} 0,0013 | 0,004 0,009 | 0,014
sl G [ 0,000 00006 | 0001 | 0003} 0,004
10 0,000 { 0,0000 | 0,000 0,000 0,000

Bang 4
Trj s6 hé sé& d§ vang i cba véch cirng chiu cat tdng thé trong cac tru'ung

ﬁ?piicl trong va mép duéi cia hé la g8i tva logi |

Thong s do cwrng A cita heé vach chng 6,00 0,97 .50 0,75 1,00

Tii trong phan bhé doun ' : 0,000 | 0015 | 0,057 | o116 | 0,181
"T:?li‘ trong phian bho hinh thany 0,001 0,016 0,059 0,120 0,188
“Tii trong phin ho lam gi:'u{ ‘ 0,100 B0 0,063 0,127 0,198

Tiii trong 1ap trung 0,000 | 0020 | 0076 1 0.153 0,239

Btiﬂg 5
Tri s8 hé 88 d& vang '\ cha vach cing chiv u8n tong thd trong cac truong

" hop tai trong va mép duéi cva hé la géi tua logi i

—— I i
Thong s0 d¢ cong A cia he vach cirng } 0.25 .50 0,75 1.00 1.25
P - e - -
Thi trong phan bé déu L0008 ] 0.0117 CNZET 0.7228 0,6270
{
‘TAi trong phian ba hinh thang ' 0487 0,0114 0,811 7990 0,655

PAQ trong phin bo Luw giac - s L 0,9110 L5204 0 7208 0,6241
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