THIET KE

KET

CAU

THEP :
— NHA
— CONG
— NOGHIEP



Gs. DOAN PINH KIEN (chu bién)
PHAM VAN TU, NGUYEN QUANG VIEN

THIET KE
KET CAU THEP
NHA CONG NGHIEP

T
NHA XUAT BAN KHOA HOC VA KY THUAT



Loi ndi dau

Cudn "Thiét k& két cdu thép nha cong nghiép" duge xudt bdn lin
diu ndm 1974 & Trudng dai hoc xdy dung, va sau dé dugc in lai nhidu
lan d Truong dai-hoc xdy dung va Trudng dai hoc kién tric Ha NOI.
Lan nay, sdch dugc viét lai hoan toan vdi néi dung ddy du hon va si
dyng nhitng wai liéu mdi nhdt & nudc ta trong linh vic thiét ké két ciu
thip.

Phdn cdng bién soan nhu sau :

Gido su Doan Dinh Kién chit bién va viét cdc chuong 1, 2.

Gidng vién chinh Pham Vin Tu viét chuong 4.

Gidng vién chinh Nguyén Quang Vién viét chuong 3 va phin phu
luc.

Sdch sit dung « : quy pham, tiéu chudn kién hanh ciia nudc ta :
Tiéu chudn thiét n. két cdu thép TCVN 5575 - 91 ; Tiéu chudn tdi
trong TCVN 2737 ~ 90 ; cdc tiéu chudn thép cdn néng TCVN 1564 -
75 dén 1657 -~ 75. Vdi nhilng quy pham tiéu chudn ta khong c6 thi ding
cdc quy pham, tiéu chudn tuong ing mdi nhdt ciie nudc ngodi.

Sdch ding cho ky su xdy dung, cdn by ky thudt va sinh vién nganh
xdy dung.

Cdc tdc gid mong nhin duge nhilng y kién déng gop cia ban doc.

Cac tac gia



CHUONG 1

CAC BO PHAN CUA KET CAU THEP NHA CONG NGHIEP

§1.1. bai cuong vé két cfu thép nha cdng nghiép

K&t cau thép cia nha cong nghiép gom nhitng ciu kién bing thép tac nén sudn chiu
lvc cla nha codng nghiép nhu: khung, cot, mai, dam dd ciu truc v.v... Nha cong nghiép
hay nha xudng, trong dé ti€n hanh cdc qud trinh san xuit, cd nhing dac diém riéng
khac nha dan dung thong thudng. Loai nha xudng phd bién nhat 12 nha mot tang, véi
céc ydu cau dac bigt: nhip nha thuting rong, chidu cao Idn va ¢d céu tiuc hoat déng.

D& tao nén k&t cau chiu lye cia nha xudng, hién nay & nude tg ditng chG yéu hai loai
vai lieu: thép va bé tong c6t thép. Viée lua chon loai vat liéu dua trén su phan tich hgp ly
vé mat kinh té€ - k§ thuit, can cd vao kich thudc nha, stc nang cua cau true,cac yéu ciu
cua cong nghé sin xuft va cd vin dé cung cdp vat tu, thoi han xay dyng cong trinh. Vat
li¢u thép co tinh nang co hoc cao, két ciu thép nhe va khoe, nén ndi chung thép thich
hgp nhat dé Iam két cdu nha xudng. Nhung thép cing la vat liéu quy va con hiém; phén
I6n thép xay dung cua ta la nhdp ngoai. Bérong c6t thép hoan toan ¢ thé ung dung
trong nhiéu loai k&t cdu chiu lyc cia nha xudng, gia ré hon, chéng an mon t6¢ hdn
nhung trong Jugng nang, thai gian va cong xay dung thudng }6n hon so véi dung két cdu
bang thép. Viéc can nhac ding loai vat liéu nao cho cdc bo phan cia két cAu nha xudng -
thép, bé téong cbt thép hay hén hgp ca hai - la vdn dé cén giai quyét ngay ti lice chon
phuong an két cdu,

Ndi tdng quat, két c&u thép ap dung hop 1y cho nha cong nghiép trong nhing trudng
hgp sau day: :

- Nha cd do cao 16n, nhip rong, budc ¢t 1dn, cu trac nang - do thép ¢d tinh nang co
hoc cao. '

- Nha cd ciu truc hoat dong lién tuc (ché d¢ lam viée nang hay rdt nang) - vi két cdu
thép lam viée chju tac dong lap cia tai trong ddng lue dude an todn dAm bac hon cin
leai két cdu khac.

- Nha trén nén dat lin khong déu,vi k&t cdu thép van chiu lyc tét trong digu kién
mdng lin khong déu,

- Nha x4y dudng tai nhing viung xa, didu kién van chuyén d&n khd khan. Két ciu thép
nhe, dé van chuyén.

- Khi c&n x4y dung nhanh, sém dua cong trinh vao su dung.

Ngoai ra, két cdu thép con mét s6 vu didm khde khi 4p dung vao nha cong nghiép:

- Lam viéc trong didu kién nhiét dé cao (dudi 200) t6t hon so v4i bé tong edt thép.

- It bi hu hai do cdc tac dong co hoc.

- Tién lién két cdce thiét bi, duong éng.

- Dé gia c6 khi tai trong tang hoac khi bi hu hai.

Xét ridng vé mat tigt kiém vat lidu, két cdu khung toan thép dp dung cd lgi khi nha
xudng cac (chidu cao long nha H = 156m) nhip L réng (L = 24m), budc 6t B 1on (B =
12m), cau truc nang (@ = 50 t). Cac trudng hap khae thi cd thé dung két cdu khung hén
hop thép - bétdng, hoac két ciu bétdng, cd thé cho gia thanh vat liéu ré hon. Tuy nhién,
nhu trén da noi, titu chudn d¢€ lua chon vat liéu Jam két cau khéng chi can cd vao gia
tién vat lidu, ma phai dda trén cdc chi tiéu kinh t& day du han. O nude ta, phan lén
lugng thép dung cho két cdu xay dung la duge ap dung trong cdc nha xudng



Két cau thép ctia nha xudng phai dip ¢ng hoan tean muc dich s dung ciia nha, phdi
an toan, bén virng va kinh té.

Trudce hét, viée bd tri ludi ¢ot trén mat bang, bé tri thiét bi nang cdu phai pht hop véi
day chuy®n cong nghé, vai vi tri cdce thidt bi san xudt; khung nha phai dd dd cing cho
cAu truc hoat dong binh thudng. Cong trinh phai cd tudi the, cd do ben 1au can thidt phu
thude vao mie d6 xam thuce cda mdi trudng.

Anh hudng quan trong nhat dén sy fam viée etia két ciu nha la cde chu truc. Tai
trong chu truc la loai tai trong lap, dong tuc, dé giy hu hai va hao mén cho k&t cdu. Boi
vay, khi thi&t k&, can chd ¥ d6n cudng d6 heat déng cia cau tru, duge goi tén la chd do
laam viée cria edu truc.

Cau truc nha xudng lam viéc theo bén ché do sau (khéng phuy thude site true):

- Ché do nhe: thoi gian md may it, rat hidm khi cdu vat nang hét sde tai @. D6 1a cau
truc ding d€ sida chita, ldp dat thidt bi.

- Ché d¢ vita: chu truc cia day chuyén san xuft hang loat nho, cia xudng co khi lap
Tap.

- Ché do ngng: chu tryuc cia xudng sdn xuit hang loat ldn, cda nha kho, xudng rén
dap.

- Ché dé rat ngng: thoi gian lam viée hau nhu lién tuc, thudng xuyén cdu vat 6
trong lugng bang véi sie tai téi da, vi du clia cae xudng luyén kim, can thép.

Két cau cha nha xudng cd ché do lam viée nang va rdt nang chiu nhiing tac déng
xung kich lién tuc, nén khi thigt k& phai chi ¥ ddm bao nhitng véu cau dac bist vé tinh
todn va clu tao quy dinh trong quy pham.

Yéu chu vé kinh té&, nhu trén da ndi, 1a sao cho gig thAnh xay dung thip, bao gdm gia
tidn vat liéu, gia cda cang ché tao, van chuyén, dung lap két cdu. Réng hon, phdi xét
thém hiéu qua dem lai do viéc riut ngdn thdi gian xay dung, xét cac phi t8n bao dudng
cong trinh trong sudt thdi ky st dung. Mot bién phap quan trong dé€ giam gia thanh xay
dyng la tiéu chudn hda ké&t cu, mot phuong phudng co ban cha thiét ké hién nay. Két
cdu thép nha xudng cd thé duge titu chudn hda toan bd so do két cdu hoac tidu chudn
hda ting cdu kién. Tiéu chudn hda két cdu lam gidm sé lugng cdu kién khdc nhau, 6
thé san xuit hang loat trén nhing day chuyén riéng, ¢d thé chuyén ché va dung l4p
bang nhitng thi&t bi chuyén dung.

Xét day di cac y&u td kinh t& khi thist k& két cdu nha xudng 1A van d& eat phic tap,
cdc yéu td kinh t& thudng trdi nguge nhau. Gidl phdp 161 vu la gidl phap dap dng 6t
nhit moi y&u t6 dd, trén co s0 so sanh cac phuong an ma chon ra

§1.2. Khung ngang

Két cdu chiu lyc clia nha xudng gdm cd cde khung ngang ¢o ban, lién hé v4i nhau
bang cdc ket cdu doc nhu hé gidng, dam cau truc, két cdu cda mai, két cdu db tubng.
Khung ngang gdm cé ¢dt v2 dan (it khi dung dam dac vi trong lugng dam ndng va
khoéng thich hgp vai nhip 16n). Vige chon giai phdp khung ngang bao gom trudc hét 1a
dinh so dd khung, xac dinh céc kich thude co bdn cua khung va bé tri khung trén mat
bang.

1. 50 46 khung ngang

Khung ngang ¢ mot nhip hoac nhigu nhip, pht hgp voi mat cat ngang cua nha.

Lign két dan va cdt ed thé 1a khap hoac cing. Lién két khép (h.1.1a) dung phd bign vi
ché tao, lap rap thuan tién. Khung lién két khdp cd do eidng thdp, nén thich hgp véi cde
nha xudng cau truc nhe, chidu cao nhé. Khung nhigu nhip hay dung lién két khap vi
ban thian do cing ciia khung di 16n, ngoai ra, kho gidi quyst cdu tao cha cde nut cdng o
cac cot gilta cla khung. Khung hén hgp véi cot bétong et thép thi luen ludn ding lign



k&t khap, véi dan dat tu do 1&n dinh cét
Lién két cung tao do cing 16n cho khung, dugc 4p dung kh1 yéu ciu dé cing cao nhu
d6i voi xudng mot nhip chiu tai trong céu truc ldn hoac khi ché dé lam viéc nang

(h. 1.1b).

Dan cia khung
ngang ¢d dang
tam gidc, hodc
hinh thang (hai
mai déc), hodc
cdnh song song.
Dan tam giac chi
Aap dung cho
khung khdp; hai
loai sau dung
dugc cho ca
khung khép va
khung cing (xem
cac hinh 1.1, 1.2},
Cot cta nha cd

a)

—

b)

———

Hink .1, 56 db khung ngang

/

cau tryc thudng 1a cot giat bae, tist dién thay déi tit vai d& ciu truc. Khi chu truc nhe (@
< 15- 20 t), nén dung cit tidt dién khéng d6i, cd cdu tao don gidn hon.

Khung nhigu nhip ctia nha xudng cd thé cd cde hinh dang khac nhau tuy theo chigu
cao mdi nhip va cach ldy dnh sang bén trén, ciach thoat nude mai. Phé bién nhat va cd
cfu tao thufdn tién nhét 12 khung nhigu nhip cé cing dé cao (h. 1.2a): cdc c8u kién dan

9

77

8

L

{1inh 1.2, Khung nhigu nhip

2. Kich thudc chinb cioa khung ngang

cdt, cling nhu cdc
nat lién k&t cé thé
dé dang duge théng
nhit hoa. Khi chiéu
cac nha & hai nhip
lan ean chénh nhau
nhigu vi du tir 1,8m
trd lén, do yéu ciu
ba tri dudng cau
truc hoac dé lay
anh sang tli phia
bén vao thi dang
khung ¢6 chigu cao
khac nhau (h.1.2b).
Dan & cdc gian bién
ed thé ¢d hai mai
déc (thodt nudc bén
trong) hoic cé madt
mdi d&c (thoat nude
bén ngoai).

Khung ngang cd céc kich thuéc chinh theo phudng ndm ngang lién quan dén bé rong
nha (nhip khung) va kich thudc theo phuong thidng ddng, lién quan dén chidu cao 6 ich

cua nha (h.1.3).



a) Kich thirdéc theo phuong niim ngang m

Kich thuée co ban 1a nhip khung L, l S 'Ir _‘J
(khoang cach gilta cac truc dinh vi f N\ _‘f' I‘l /—% i}
R o

doc). Nhip L cd mddun 1a 3m khi nhip
dudi 18m va médun 6m khi nhip 1dn

g
hon.

O co6t bién, truc dinh vi cdch mép B
ngoai ¢t mét khodng a bang 250 hoidc & . f
500 mm, hodc trung véi mép ngoii codt L — }
{a=0).

Trudng hop ¢ = 0 4p dung cho nha O O
xudng khong ciu truc hoac cau truc Hinhr 1.3, Kich thude chinh cda khung mdt nhip

nhe, sic truc tit 30t trd xudng.

Khoadng cach ¢ = 500 mm dp dung cho nha ¢ ciu truc @ > 75, hode chu truc ch&
d6 lam viéc nang, cin td chie 1681 cho ngudi di trén mat dam chu truc (h.1.4). Cac trudng
hgp con lai thi ¢ = 250 mm.

Bé rong phan trén cda cét gidt bac 4, do yéu clu do cing, lay vaoc khoang 1/10 dén
1/12 chiéu cao phan cot trén H , vio khodng 400 dén 1000 mm. Bé réng 1000 mm ap
dung khi can trd 16 cho ngudi di qua bung eét. L ¢ kich thude 1800 x 400 mm.

D6i vai cot gilta cla
dL—‘- khung nhiéu nhip, true
N

al A b)-
P dinh vi trang vdi true cot.
| _ Dé cho cau truc khi
. _ chuyén dong khong cham
A vao ¢ot, khodng cach A4 tu
/" . true ray dén truc dinh vi
P .

phai dam bdo du lan
4

Az B +(h -a)+ D,

T trong d6 B, - phan dau

a A clia cAu truc bén ngoai

\ ray, {dy theo catald cau
truc, - khoang
200~500mm; D- khe hé

‘ an toaAn gilta cau truc va

| ‘ mat trong cot, idy bang
]_I%r 60 - 75.111111: )

l_L__l c) Nhip ctia cau truc L_
la khodng cdch gita hai
tim ray

L.=L-2x

-— L. c6 mddun 0,5m nén

4 phai ldy chan 2560mm.

Do dg, A ¢d cac tri s6:

J-—— by i _"L_I_T=' A = 750mm khi nha co

ciu truc @ = 75t;

L¢

| A = 1000mm khi cau
V truc 1&n hon 75t, hodac khi
co 16i di xuyén qua cot; A

Hinh 1.4 Lién hg gida cé&c kich thudc ngang: :_, 12_50111111 khi cazu t,ru,c_:

a) Trudng hop chung; b) C6 18 di xuyén qua cdt; ¢) L&i di bén canh c6t,  TAt nang, hoae khi cd 16i




di bén ngoai cft.

Bé rong phan cot dudi k ;, do diéu kién do cung, khong lay nhé hon (1415 - 1/200 H, H
1a chiéu cao toan cét, xem h.1.3. Truc cdia nhanh eot dé daAm cau true thudng trung véi
truc dAm céu truc, khi do, bé rong phan cot dusi la by = @ + 1, tdc 1a bang 750, 1000,
1250... mm. D8I vdi khung dung cot tiét dién khéng ddi, bé rong cdt khong duge nho hon
1/25 H.

b) Kich thwde theo phuwong thing dibng
Kich thuédc co ban la khodng cach nhé nhat H, tit mat nén dén mat ray cau truc; H|
dudec cho trong nhiém vu thiét k&, can cd vao cong nghé san xuit.
Kich thude H, tit mat ray d&én day két cdu chiju luc (canh dudi cha dan) duge quyét
dinh bai gabarit ctia ciu true:
Hy,=tH_+ 1000+ f

trong dé H_ - kich thudc gabarit ciia cau true, LU mat ray dén di€m cao nhat cia xe con
cau true; 100 - khe hd an toan giita xe con va két cdu; f- khe ha phu, xét do vong cua két
céu, viéc bd tri thanh giang, 1ay bang 200 - 400mm.
Kich thuéc H, ldy chdn 200mm.
Chi&u cao ctia xudng, ti nén nha dén day cta vi keo:
H=H, +H,
Kich thudc H, theo Quy pham QP XD 587 - 73, lay 1a boi 58 cda 1.2m khi nhd duédi
10,8m,va cua 1,8m khi ién hon.
Kich thugc thye ciia cdt trén H, tit vai d6 dAm cau trae dén da vi kéo:
HI = H.? + Hdcl * Hrr’
trong dd H, - chidu cao dadm cau true, 14y theo thiét k& dién hinh hoac cho sg bo
khodng (1/8 - 1/10) nhip dam (budc cot); /1 - chifu cao ray va dém: so bg lay 1a 200mm.
Chiéu cac phan dudi cdt tinh 11 ban dé chan cot (1 mat méng? dén chd d6i tigt dién
H,=H-H + H,
H, = 600 - 1000 mm, phan c6t chon bén dudi cdt mat nén.
Chiéu cao ¢6t & dau dan bang chieu cao dan tai géi twa. Dan hinh thang thuong ldy
chigu cao pho bi d g6i tua la 2250mm, dan canh song song la 3150mm
Da8i vai khung nhitu nhip cling d¢ cao, kich thudec ding va ngang cia cét bién va ca
codt giita 14y theo nhu vita trinh bay, bé rong phiin dudi ¢ft giida bang 24, ding A cta nhip
¢6 tri s6 16n hon. Khung nhiéu nhjp ¢6 chénh dé cao thi kich thudc ding cta tiung nhip
H, H,, H,; H', H'|, H’, x4c dinh riéng bi¢t nhu cach trén. Bé rong phan dudi cot gitra la
hy = A + 4, cdt khong d&i xdng véi truc dinh vi.

3. B tri khung ngang

Khung ngang b6 tri theo phuong ngang nha, cac cot khung tao nén ludi cot. Bude
khung (khodng cdch cét doc nha) ed modun 6m. Bude cot bién thudng 1a 6m dé dé giai
quyét két cdu bao che; budc cot gita ¢d thé 1a 6m, hoac 12m, tham chi 1dn hon. Trudng
hgp trén cot gita, thi ngoai cdac khung hoan toan gom di cac cot, con ¢d cac khung
khoéng hoan toan: dan d hang cdi gitta dat lén dan dd keo (h 1.5b).

Khi nha cd kich thudce mat bang qua lén, d€ gidm vng suat do thay d6i nhiét do, nha
duge chia cat béi nhing khe nhiét d¢ thanh nhing khéi riéng biét, goi la khoi nhiét 6.
Khoang cach giua cdc khe nhiét dé duge quy dinh nhu sau; véi khung toan thép, khoang
cdch doc nha 1a 200m, khodng cach ngang nha la 120m. Vdi nha khung hén hgp thi cac
kich thuéc trén chi la 45m.

Truc cta khe nhiét d6 ngang 14y trung vao truc dinh vi. Cot tai ché khe nhiét do ciing
nhu tai dau hdi nha phai dich vé phia trong 500mw (h.1.5 a.b), véi muc dich d€ cho két



cdu bao che gitt duge kich @)

thude théng nhit. e I JIE JR0E S T = s =
§1.3. Hé gidng
Hé gidng la moét bd
phan trong véu cua k&t
cdu nha, cd cdc tac dung:
- Bado dam sy b4t bién i
hinh va d& ecing khong
gian cda ké&t cdu chiu luc A A .S
cta nha. 500 L L i [ - P . F . .1.5&5. ‘:.éoy
- Chiu eac tai trong téac ] l |, l, L I, [ L
dung theo phuong doc £008 6000 6000

nha, vudbng gdc vai mit
phidng khung nhu gid lén &

tudng hodi, lyc ham cda B T "SI S S S S 1 A A
chu truc. .
- Bdo dAm én dinh cho
céc cdu kién chiu nén cua
ké&t cdu: thanh dan, cot
v.v...
- Lam cho dyng lap an T T T F T
toan, thuén tién.
Hé thdéng gidng cla ' E
nha xudng dudc chia !
thanh hai nhdm: gidng ‘
mdt va giang ¢t
1. Hé gifing o mai ‘ ‘
N ) |IIII.ITII1-III
Hé giang & madi bao || 500 | 00| | s00
gdbm cac thanh giang bé tri ﬁwmf’ nx|[7200d Irzwai*l‘ﬁaaa
T e

trong pham vi tit canh

dudi dan trd lén. Chang Hink 1.5 B8 tri khung va khe nhigt dé&:
dude b6 tri nAm trong cac a) Trudng hdp chi cé khung ¢d bén; b} Trudng hdp ¢ khung khéng hoan
mat phéng canh trén dan, todn va dan dd keo

miét phing cdnh dudi dan va mit phing ding gitta cdc dan (h.1.6),

a) Giding trong mdt phiing cinh trén

Giang trong mat phdng canh trén gdm cédc thanh chéo chit thap trong mit phing
canh trén va cac thanh chéng doc nha. Tdc dung chinh cua chung 14 bado dam &n dinh
cho canh trén chiu nén cua dan, tac nén nhing di€m c6 két khong chuyé€n vi ra ngoai
mat phang dan. Cdc thanh gidng chit thap nén bd tri & hai dau khdi nhiét dé. Khi khai
nhiét d6 qua dai thi bo tri thém & quang gitta khdi, sao cho khodng cach gitta chung
khong qua 50 - 60m. Cac dan cdn lai duge lién k&t vao cac khdi cing baing xa gbd hay
sudn caa tAm mai. .

Thanh chéng doc nha diing d&€ ¢6 dinh nhitng nit quan trong cda nha: nat dinh née
(bat budc), nit dau dan, nit dudi chan cita trai. Nhitng thanh chdéng doc nay ciin thi&t
dé bao dam cho ¢¢ manh cia canh trén trong qua trinh dung lap khong vugt qua 220.

b) Giiing trong mdt phing cdnh durdi
(iang trong mat phang canh dudi duge dit tai cac vi tri c¢d gidng canh trén, nghia la

10



& hai dau cua khéi nhiét dé va & khoang gitta, cach 50 - 60m. Ng cung vdi gidng cdanh
trén tao nén cic khéi cing khong gian bit bien hinh. Hé giang canh dvdi tai dau hdi
-nha dung lam géi tua cho cot hoi, chiu tai trong gid thdi 1én tudng hdi, nén con goi la
dan gig.

T
4

|

X}
B
|
X
X

—_

. tinh 1.6 H8 gidng mai.
a} gidng canh 1rén; b) gidng canh dudk c) gidng ding

Trong nhitng nha xudng ¢d cau truc @ = 10t, hodc ¢d clu tryuc ch€ dé lam viéc nang,
dé tang do cdng cho nha, cin cd thém hé giing canh dudi theo phuong doc nha. Hé
gidng nay bdo dam sy lam viée ciing nhau ena cdc khung, truyén tai trong cuc bo tde
dung 1én mét khung sang cdac khung lan can. B& rong cua hé gidng thudng lay bang
chiéu dai cua khoang dau tién cia canh dudi dan. Treng nha xudng nhiéu nhip, hé gigng
doc duge b8 tri doc hai hang ¢t bién va tai mét sd hang cét gitta, cach nhau 60-90m
theo phuong bé réng nha. :

c¢) Hé giling dirng

Heé gidng ding dat trong mat phidng cac thanh ding, ¢d tdc dung cing véi edc giang
nam tac nén khai cing bat bién hinh; giit vi tri va ¢ dinh cho dan vi kéo khi dung lap.
Thong thuting hé giang ding duge bé tri tai cac thanh ding dau dan, thanh ding gitta
dan (hoac duéi chAn cla trdi), cdch nhau 12 - 15m theo phuong ngang nha. Theo
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phuong doc nha, ching duge dat tai nhiing gian ¢ gidng nadm & canh trén va canh dudi.
Két cdu chiu lyc clia clra trdi cing ¢d cdc hé giang ¢anh trén, hé giing ding nhu ddi
v dan mai. :

2, Hé¢ giding 4 ¢t

Hé giang & ¢t bdo ddm sy bat bign hinh hoe va d6 edng cua toan nha theo phuong
doc, chiu cde tai trong tac dung doc nha va bio dam 8n dinh cta cot. Trong mdi truc doc
mot khéi nhigt do can cd it nhat mot tAm cdng; cdce ¢dt khac tua vao tdm cing bang cac
thanh chéng doc. TdAm cing gdm cd hai eot, dam chu true, céc thanh ngang va cac thanh
chéo chir thap. Cac thanh giang cot bd tri sust chidu cao cua hai cot dia cdng: trong
pham vi dau dan - chinh 1a hé gidng ding cha mai; 1&p trén tir mat dam cau truc dén
nit géi tua dudi cha dan keo; 1op dudi, bén dudi dam ciu truc cho dén chan edt. Cac
thanh gidng 16p trén dat trong mat phang truc ¢ot; cdc thanh gidng lop dudi dat trong
hai m#t phang ciia hai nhanh ¢h.1.7a.b).

= =
== —
p— 5:1 C—— —
L _L - o - 4 J_ f ——— L
1

A 4 -1
Hinh 1.7. B8 trl giling cbt:
a) bé trf. b} $0 d6 tam cdng;
1- dam cAu tryc: 2- thanh ching

Tam cing phai dat vao khodng gitta chidu dai ctia khdi nhiét d6 d€ khong can trd
bién dang nhiét dd cia cdc két cau dge. N&u khai nhiét dd qua dai , mét iAm cdng khong
du d€ git 8n dinh cho toan b6 cac khung thi diing hai tdm cing. sao cho khoang cach tir
dau khéi dén truc tdm cing khdéng qua T5m va khodng cdch giita truc haj tadm cing
khéng Idn qui 50m. So dé cdc thanh cia t&m cing cd nhigu dang: chéo chir thap méot
tdng - don gidn nhat - hoac hai tang khi c6t cao; ki6u khung c6ng (h.1.7.b) khi bude cft
12m hoac khi can lam 16i di théng qua.

Trong cdc gian dau va gian cudi cia khéi nhiét do, cung thudng bd tri gidng 16p trén.
Giang nay tang do cing doc chung, truydn tai trong gid tit dan gid dén dia cing Cac
thanh gidng lgp trén nay tuong déi manh nén cd thé b tri d hai dau khdi ma khong gay
ting sudt nhiét dé ddng k6.
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CHUONG 2

TINH TOAN KHUNG NGANG

§2.1. Tai trong tadc dung lén khung ngang

Cac tai trong tac dung lén khung ngang la: tai trong thudng xuyén do trong lugng
két cdu chiu Iyc va két cdu bao che; tai trong tam thai do chu truc; tai trong gid; cac tai
trong dac biét khac nhu dong d4t, nd v.v... D€ tién cho viée tinh khung, dudi day sé xét
tai trong tdac dung 1én dan, tai trong tac dung 1én cot va tai trong gid.

1. Tai trong tac dung lén dan

Tai trong tdc dung lén dan gém trong lugng cda mai, cia cua troi, cda trong lugng
bAn than ké&t cdu, ngoii ra 1A tai trong tam thi trén mAai khi st dung. Cac tai trong nay
dugce tinh ra N trén m“ mat bang nha, sau d6 qui v& phan b déu trén dan.

Tai trong thuong xuyén gom cde loai

a) Trong lrong mdi:

Dua vao cdu tao cyu th& cia mai d€ tinh trong lugng titng top (don vi N/m? mat déc
mai); d6i ra N/m? mat bang bang cach chia cho cosa, « la gde dée. Co thé tham khao
nhitng sb liéu sau day: :

Tam pa nen ¢d 16n 150 da_N/mz mai
Bétong chéng tham 2500 daN/m’
Vita trat, lot 1800 daN/m>
Gach 14 nem 2000 daN/m’
Lap céch nudc 2 gidy 3 dau 20 daN/m® mai
Bé tong nhe cach nhiét 500-1000 daN/m’

Chu ¥ 14 hé s0 vuot tai cla trong lugng 16p cdch nudce, cdch nhiét, 1op Idt, déu 14 1,2
Tinh trong lugng mai nén lam dudi dang bang, vi du nhu sau
D&i ra phan b6 trén mit badng v6i d6 déc 1 : 8, cosa = 0,9922

Tai trong Hé sé T4&i trong
tidu chudn yugt tirh toan
Tai trong do c4c lép mai 9 - tai .
'daN;‘mz mai daN#’m2 mai
T4m mé 15 x 6m 150 11 %5
Ldp cach nhiét day 1Zem
bang bétong xi g = 500kG/m3 60 12 72
Ldp »i mang 6t 15 em 27 12 32
Ldp cach nudc 2 gidy 3 diu 20 18 24
Hai 16p gach 14 nem 4em 80 11 88
Cang 337 “E_
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. 337 340 daN/m? bi
= e = aN/m- mat bang;
Em 0,0022 ¢

381

= 384 ‘daN/m® mat bang.
0,9922

gl]‘l =

b) Trong luong bdn than dan v hé gidng
Theo coHng thic kinh nghiém
g4 =12q,L, .daN/m® mat bang, 2.1
trong dd: L - nhip dan, m; « - hé s8 trong lugng ban than dan, 18y bang 0,6 dén 0,9 dai
véi dan nhip 24 ~ 36m; 1,2 - hé 58 ké dén trong lugng cac thanh giang.

¢} Trong lwong két o u ciea trivi

Theo céng thiic kinh nghiem g " =« . daN/m*® mat bang nha,
trong d6 «, = 0,5; {, - nhip cla cia t1;<‘ji, m.

Co thé dung tri 6 12 - 18 daN/m* cita tr$i, khi muén tinh chinh xac hon tai trong
nat dan

d) Trong lwong cinh céa trivi vi bdu ciea trive .

Cac tai trong nay tap trung 6 chan cta trai. Dé tién tinh khung, cing nén quy doi
thanh phan bd trén mat bang nha. Treng lugng bau cua bfmg 100 - 150 daN/m bau;
trong luong cta kinh va khung canh cira bang 35 - 40 daN/m* canh cua.

Cédc tai trong & diédm b, ¢, d déu co hé 6 vugt taj 1.1

¢} Tdi trong tam thiri

Tai trong tam thoi do st dung trén mai 14y theo nhiém vy thigt k& Khi khéng od yéu
cau dac hiét, thi lﬁy theo TCVN 2737 - 90, vi du vdi mai bang khong ¢d ngudi lén thi

p’ = 175 daN/m* mat bang, v§i hé 56 vugt tai 1,3.

D€ tinh tai trong phan bé déu trén dan, chi viée nhan téng cdc tai trong phan b6 trén
mét bang v&i bude khung B, m.

T4ai trong thudng xuyén

g (daN/m) = B. ¥g. (daN/m?)

Téi trong tam thai

p (daN/m? = B.p’ (daNim")

2. Tai tronyg tic dung lén cot

a) Do phdn lee cia dan

gL
A= E do tai trong thudng xuyén;

p
A’ = — dotaitrong tam thdi.
2

(D8i vai cot gita thi phai xéi dan & c hai bén)
Trddng hgp budce cot 12m va o6 dan di keo thi phai k€ thém trong lugng dan d& keo
va phan luc cda dan trung gian,
Trong lugng dan dd keo tinh theo céng thic kinh nghiém:
Gy =gyl - daN, (2.3
trong dd [, - nhip dan d& keo (12m); a;, = 4.4 khi luc tap trung tiéu chuén ién dan do
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12 100 kN; <, , = 10,4 khi lyc 12 400 kN; cdc truding hgp khac thi ndi suy.

Luc tap trung tiéu chusn lén dan do chinh l& téng cde phan luc cua dan trung gian
chia cho hé s6 vuot tai; phan lyc cda dan trung gian A, A’ cd thé& eoi bang phan lue
ctia dan chinh A va A’ .

Nhu vay, lyc ditng de mai truyén lén cot, vi du cdt hién sé la

do tai trong thudng xuyén: V=A+A +G
do tal trong tam thoi Vi=A+ A’tg‘

Luc ding do mai truyén xudng cdt V, V' gin dung coi nhu dat vao truc cdt trén.

did *

b) Do trong luang diim ciiu truc
Cong thuc kinh nghiam;
G = @y Loy » (dald (2.4}

trong dd /, , - nhip dam cau trye, m; ¢y - hé 86 trong lugng ban than dam cau truc,

@4 = 24 - 37 v6i chu tryc sie truc trung binh (@ = 75ty a4, = 35 - 47 v6i cau truc
nang hon.

G . dat tai chd vai dd dam chu truc, la tai trong thudng xuyén. Tri 56 cia nd khong
16n so vdi ap luc cia banh xe ciu truc, nén déi lae duge nhap ludn vao tri $6 4p luc banh
xe, coi nhu 14 tai trong tam thai.

¢) Do dp luc dikng cda bdnh xe cliu truc

Ap lvc banh xe truyén qua dam chu truc thanh lue tap trung vao vai cot. Tai trong
ding eda chu truc lén edt dude xdc dinh do tde dung cda chi hai cau truc hoat dong
trong mot nhip, bat k€ s6 chu truc thye t&€ trong nhip dé. Nha nhiéu nhip thi cot gita
dugce tinh v6i khong qud bon cau true (méi nhip cd hai cau truc).

Ap luc 1dn nhat ctia mét banh xe cau truc 1én ray x4y ra khi xe con mang vat nang d
vao vi tri sat nhat vai cot phia dd. Tri s6 tiéu chudn P, duge cho trong catals cdu truc
{(xem bang VI.1,2 phu luct. Khi dd, phia ray bén kia cd 4ap luec nhé nhat

. Q+ 6 c (2.5)

O . T4 max

nh

trong d6 Q - trong lugng vat cdu ning nhét (s\dc trye cia ciu true, tinh theo don vi luc
daN hoac kN); G - trong lugng toan bo cau truc; n, - 86 banh xe & mo6t bén ray (hai hoac
bén).

Ap Iuc I6n nhat D cua cau tryc lén cot do cac lye P, duge xdc dinh theo dudng
Anh hudng cia phan luec tua cta hai dam ciu truce & hai bén cot. O day, phai k&€ thém he
56 vugt tai n = 1,2 va hé s0 t8 hop n_ (xét xde sudt xay ra dong thai tai trong t6i da cla
nhigu cau tryc); n = 0,85 khi xét tai trong do hai cau truc ch& d6 nhe va vita; n. = 0,9
khi ch& d6 nang va rat nang; v6i bén cau tryc thi n_tuong ing bang 0,7 va 0,8.

Vé&i vi tri bat 1gi nhat cla cac banh xe trén dam (h.2.1):

D = nnC EPH‘]“E’IK y ?

max

¥ la tung d6 cua duding anh huéng.
Tuong dng & phia bén kia ed ap luc D

C

an

- ©
Dnun - nnc E‘Pmm y.
Do Dyin (VA cd G ) dat vao truc nhdnh cau truc. nén léch tam so voi truc cot dudi

mot khoang z x&p xi bang b /2. Momen lach tam tai vai cot:
M =D e, M =D

mix max min e

wn’

Trong D D, €0 thé qui ude bac gém ca G, -

! it
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d) Do fuc ham cita xe con
Khi xe con hdm, phat sinh lyc quan tinh tdc dung ngang nha theo phuong chuyén
dong. Luc ham cua xe con, qua cdc banh xe civ true, truyén 1én dam ham va vao cot.
Luec ngang tiéu chudn ctia mot banh xe ciu true do ham:
L 0,080 + G}
T = —m =, (2.6)

?10

trong do: G - trong lugng xe con; n,, - 6 banh xe & mét bén cau truc.

Cac lye ngang T truyén lén cot thanh lyc T dat ¢ cao trinh dam ham; gia tri T cang
xdc dinh bang cach xép banh xe trén dudng anh huéng nhu khj xdcdinh I, D .-

T=nn 3T

Gia tri T duge tinh vdi tac dyng cla nhigdu nhét 1a hai ciu truc, nam trong mot nhip
hoac trong hai nhip khac nhau

Vida 2.]. Xacdinh D . D v& T'do hai cau true sic nang 125t, véi nhip nha 36m,
nhip dam cau truc 12m, ch& d4 vira.

Theo bing c&u truc @ phu luc:

P ae = PO KN; P, = 580 kN; trong lugng cau tryc G = 1750 kN, trong lugng
xe con (7. = 430 kN; bé rong cau tryc B, = 9350mm, khodng cich gilta cdc banh xe
800 + 4600 + 800, s6 banh xe @ mét bén n, =4

Dat cac banh xe lén dutng anh hudng (*ua phan lye tva nhu hinh 2.1, tinh dugc:

Dmax =nn, (Pclmmi Ey + pc2m:ix2y )=
=1,2.0,85[5650(0,483 + 0,55 + 0,288 + 0,221) +
+ 3800933 + 1 + 0,738 + 0,671)] = 2842 kN

Ap luc nhé nhat cta banh xe

. _ @+ G . 1250 + 1750
P Inan -F Ilmax = -
n, 4

- 550 = 200 kN;

1250 + 1750

Pl = ———  -580 = 1TOKN.
2 i
Vay: D = 1,2.0,85 (200.1,542 + 170.3,342) = 894 kN.

min

" ¢ £ 5

2
5809 [;990[ 4600 800 3154?Jaa<?[ 4600 1800, 2650
T SRR ¥ . S

A

4288
g221

12400 120080

finkr 2.1, Hioh cho v dy 27

Luc ham ngang cta mot banh xe
- o D,05101250 + 430
T =005(Q+ G =~ =21 KN
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VayT=nn 3Ty =12.0,85.21(1,542 + 3,342) = 105 kN.

{Trong vi du nay, sic cdu cia cau truc 125t tinh chuyén ra trong lugng vat cdu gan
diing bang 1250 kN1

Tac dung lén cdt con cd cdce tai trong khde:

- Trong lugng két cau bac che, tudng, cfa... ma cach xac dinh tiy thude cdu tao cla
chung va cach lién két vai cot.,

- Trong lugng ban than cét, cd th€ xdc dinh gan dung trudce khi tinh toan tiét dién
cht (xem chuong 3). '

3. Tai trong gié tic dung 1én khung

Tai trong gid tac dung lén khung gom:

- Gid thdi l&én mat tuding doc, duge chuyén vé thanh phan bé trén cot khung.

- Gid trong pham vi mdi. tif canh dudidan vi kéo trd 1én, dude chuyén thanh luc tap
trung nam ngang dat d cac trinh canh dudi vi keo.

Tiéu chuan TCVN 2737 - 90 qui dinh ap Ivc toc do gio ¢, {daN/m*) cho bén ving
khdc nhau ca nudc ta; tri 6 g, coi nhu khong ddi trong kboang d6 cao dudi 10m, véi do
cac 16n hon thi nhan thém voi hé s6 do cao £ ibdng V. 4 Phu luc V).

Tai trong gic phan b lén cot duge tinh bang cong thue:

phia dén giu: g =ngq,kcB, daN/m,

phia trai gid: g ' =ngq,kc’ B, daN/m,
trong dd: n - hé s6 vugt tai bang 1,3; B - bude khung, m; ¢, ¢’ - hé 6 khi dong phia dén
gid va Lrdl gic 18y theo bang V.5 phu luc.

Nhu vay tai trong g, ¢ ta phan bd déu trong pham vi d6 cac dudi 10m, phan b tuyén
tinh trong m&i khoang d§ cac 10m (h.2.3).

D€ tign tinh todn, cd thé€ ddi tai trong nay thanh phan b déu suét chieéu cao cét,
bang cach nhan trj a6 ¢ 49 cao dudi 10m vai hé s§ @ nhu sau: ¢ = 1 khi chidu cao cdt
H< 10m;a=1,04khi i < 15m:a = 1,1 khi H = 20m

Trong pham vi mai, hé s8 k cd thé ldy khong d4i, 1a trung binh céng cia gid tri ung
vai do cao day vi keo va gia tri & d¢ cao difm cao nhit cda mai. Luc tdp trung ndm
ngang W cha gid madi tinh bing cong thie

W=ngq kB3 ch,
h; - 1 chidu cao clia titng doan ¢d cde hé 6 khi dong ¢, ih 2.2.a)

Trudng hop gita cdc cot khung ¢d cde cot sudn tudmg thi tai trong phan bé lén cot
khung ¢,¢° van theo cac cong thic trén, nhung trong dd thay bude khung B bang khoang
cdch B, gilta cdc cot tuding. Phan tai trong gid 16n cdt tuding (dién tich F|) s6 truyén vao
khung dudi dang lyc tap trung S va S’

S = nq, kcF| = nq kcB \H/2;
8’ = nq kc'F\, = nq ke’ BH/2.

Luc gid 1én mdi W van theo cong thic trén, v8i B van 1a buée khung. Luc tap trung &
ché canh dudi dan sé [Aa W + m8 + mS’, v6i m 1a 56 cOt tuong gita hai cot khung
(h.2.2h).

Vi du 2.2. Tinh tai trong gid 1én khung nha cho ¢ hinh 2.3.

Dia diém xay dung: thanh phd Ha Noi. Buédc khuﬁng: 12m.

Ap luc t6c do gid & khu vue Il 12 q = 70 daN/m*. Hé s6 k, vdi dia hinh che khuét la:
0,65 3 do cao 10m; 0,9 ¢ 20m va 1,2 & 40m. Noisuy 6 16m, & = 0,8, & 25m ( diém cao
nhit cda mdil & = 0,975. Cac hé s6 khi dong duge 1dy theo titu chudn (phu luc V), ghi
trén hinh vé, trong ds -0,54 la tri s6 ¢, duoc noi suy voi géc doe chamailai = 1: 10 hay
a = 6"
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Tai trong gid phan bd déu 1én cot (vdi hé sé qui ddi ra phan bé déu la 1,05):
g =13.0,65.70.08.12.1,05 = 596 daN/m;
¢’ =13.065.70.0,6.12.1,05 = 447 daN/m.

By
a) o
-
__t‘l- W!
[
E |
| —
i‘ —a
)
! ’
Wy rrts W s S w 5
= e 1
. j J :% 7
ﬁ " I ? P [ |
- ) ,&\1
] = R
™ \
5" ‘h 5'( " 5.?' L 54’ L
L4 7
1
thinh 2.2 - Sd dB 14 trong gid
o
B T
[Ty
+
— _ =
— ik
k=885 —
] ‘o
—] -

1L JEm 7}/

Hinh 2.3 Hioh cho i dy 2.2
Trong khodng tir dé cao 16m dén 26m, ding hé s6 trung binh cta &:
0,8 + 0,975
2

= 0,888

Luc tap trung Wdmudce canh dudi vi kea:
W=13 0888 70.12(2.25.0,8-0.9.054 +
+45.07-06.08+0606+45~+ 09+ 225] = 88G3kN.



§2.2. Tinh ndi luc khung
1. Su 45 tinh khung

Tinh khung nham muc dich xac dinh cidc noi luc: mémen udn, luc doe, luc cdt trong
cac tiét dién khung. Viéc tinh khung cing ¢d cdc thanh réng nhu dan, cot kha la phuc
tap, nén trong thuc t&, da thay so do tinh todn thyc cia khung bang sg do don gian hda,
vii cac gid thiét sau:

- Thay dan bang mdt xa ngang dac ¢d dé etng tuong duong dat tai cao trinh canh
dudi cta dan. Chigu cao khung tinh tir ddy cét (mat trén mdng) dén mép dudi cdnh dudi
vi keo. DO cing cua xa ngang tuong dudng véi dan duge tinh bang cong thdc:

= (Fzl +F 2 n, (2.7)
trong do £, Fd - t.1et di¢n elia cdnh trén va cdnh dudi cia dan keo, 2, , z; - khoang cach
tl trong tam cua cdnh trén va cdnh dudi dén truc trung hoa cta dan 0 tiét dién giua
nhip; #- hé g6 k& dén do dde cua cdnh trén va sy bién dang cda cde thanh bung. Véi cdc
dodéci = 1/8, 0 =0,7,i=1/10, 0 =081 =0, = 0,9

- D61 vai cot bae, true cor dudi duge lam trang vdéi truce cft trén; nhip tinh todn 1a
khoang cach gita hai truc ¢t trén ¢h.2.4ay. Khi dd doi vai tal trong ding truyén tir cdt
trén xudng phai k& them momen léch tam & ché déi tiét dién eot:

hy-h,
M=Ve véie, = . th.2.4

Cér duge ngam & ban d&€ chan cot (d do sau dudi mat nén H, = 600+ 1000mm nhu da
ndi & §2.1). Chiéu cac tinh todn khung lay tif ban d& cot dén day vi kéo.
D& tinh khung, cin sd bod cho trude d6 cing -J cha dan, cta cac phan cot, hay it ra,
can biét ti 56 cac dod ciing nay. C6 thé so bo tinh ang ching theo cdc cong thite sau:
- Mémen quéan tinh clta dan
M.

EL 1in
Jo= WAL 48R H,
Y 2R
trong do M - momen udn lén nhit trong xa ngang, coi nhu dam don gian dudi tac
dung cia toan b tai trong ding tinh todn; ftgan - Chiéu cao cua dan tai tiét dién cd
momen M| R - cuding do tinh todn cda thep; 4 - hé s6 trong cong thuc (2.7).
- Momen quan tinh cot dudi
_ NA + 2Dn1£ p pa
! T, }i’- d

trong d6 N, - lyc doc tinh todn tai tiét dién chan cét do tai trong tdc dung lén mai;
D .- ap IUC do cau truc; /i, - bé rong cdt dudi; k, - hé 56 tuy thude budce cot: k| =2,5~ 3
khi budc ¢pt 6m; k| = 3,2 ~ 3,8 khi bude 12m.

+ Momen quan tj'nh phin cot trén

h

J[ . L .7
Jy=— ) — ),
ks hy
hé s4 %, lay bang 1,2 - 1,8 khi dan lién k&t cing véi ¢dt, va bang 1,8 - 2,3 khi lién két
khép.
Ty s6 giita cdc d6 cing J,, J,, J, cling c¢d thé dya theo kinh nghiém ma gid thiét
trude nhu sau: :
Jy iy =T~10; 300, =25 ~40
Déi v&i khung nhigu nhip, goi J; va J, 1a mémen quan tinh cta phan dudi va phan
tréncha cot giita thi co ty s8 gin ding
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Jyiedy=T~10; Jy:d, =10 ~30,
khi budc cot gitra gdp d6i bude cot ngodi thi ti s6 nay 1a 20 ~ 60.
Néu ty lé do cdng thuc t& sai léch véi do cing gid thist khong qua 30% thi néi hue
tinh dugc khong sai khac méy, khong ciin phaj tinh lai.
Khi tinh khung véi cac tai trong khéng phai la tai trong thdng ding dit tryc tiép lén
dan, cd th€ b qua cdc bién dang cla dan (coi dan 12 cing vb cling J; = «!néu thoa man
hé thic

6
vz — 2.8
1+ 1,1vy
J J J
vii Vo= —d:—l;q= L
L H o

Céc ky 1idu xem trén hinh 2.4.

a) v 4 _
l Jof JV l"
} 7
< 4 I
A Mg
<+ |/
= || At
JE -
1 |
£
L _1] h Iﬁc{

!
)|

Hinh 2.4. 50 db tinh khung

Vai khung ¢é ba nhip trd 18n, khi tinh v4i cde tai trong thang ditng hoac tai trong
ngang dat cue bd vao cdt (nhu hye ham), ¢d thé bd qua chuyén vi ngang cia dinh cét.

2. Tinh néi hc khung

Khung duge giai lin lugt véi mbi loai tai trong riéng ré da xét d trén, ding cac
phudng phéap ctia co hoc két cfu, hodc cac cong thic tinh sdn, cac bang s6. Dudi day, gisi
thiéu mot 86 phuong phép tinh thudng ding cho khung cd ¢6t bac. D€ tranh nham 14n,
quy ufc dfu cia mémen udn nhu sau: mémen duong khi lJAm cing thé bén trong cla xa
va cua cot bién, d6i voi cot gitta thi 14y ddu mémen theo cot bién ghn nd nhédt (ciin chi
o),

a) Tinh khung v#i tdi trong phin b6 déu trén xd ngang
C6 th€ dung phuong phdp chuyén vi, n s6 14 cde gde xoay & nit va chuyén vi ngang
cia dinh e6t; chuy€n vi nay, nhu trén da noi, trong nhidu trudng hop cé thé bd qua.
Vi du v3i khung mét nhip & hinh 2.5.a do d6i xing, ta ¢d cdc gdée xoay
L=, =9
Phuong trinh chinh tdc:
re t Tp = 0,
trong dé r|, - t6ng phan ltc mémen & cdc nit trén cha khung khi xoay gée p = 1;
Tip- téng moémen phan Iye & nit d6 do tai trong ngoai.

20



Quy Wdc moémen phan lue va gde xoay la duong khi nit oot trdi quay theo chiéu kim
déng hd, nat cot phai quay ngude chidu kim. '

Cho hai niit trén quay géc e = 1 : momen udn & hai dau xa ngang fcoi nhu thanh tiét
dién khong d8i cé hai diu ngam bi quayi 1a:

3 2EJ,
i /

Tai dau trén cha cot, khi nit trén quay gdc ¢ = 1, s& cd mémen !EI_H"('“.

Vay ry, =M™ + M, (chu y ddu +).

M % c6 thé tinh cong thdc & bang 1113 phy luc IT1

7| bAng mémen ngam cia dam chiu tai phan bé deu tic la

gl

re=- —

Ll 12

. 2 e ) rlp
goc xoay nsd: = ——

T

Momen cudi cang bing mémen trong hé co ban do goc xoay don vi nhan véi gde p

viia tim ra, cOong v3i mémen trong hé co ban
M=Mp+ M,

Nhu trén da ndi, khi tinh véi loai tai trong nay, phai k& thém momen l&ch tam & chd
chuyén tiép truc M = V.e Vi khung khang cd chuyén vi ngang va dan duogc coi 12 cing
v8 cung nén momen udn trong cdt duge xdc dinh ngay theo so do cot hai dau ngam,
ding cong thite d bang 111.2 phu luc.

Vi dy 2.3. Tinh khung mot nhip véi tai trong phan bd déu trén x4 ngang g = 20
kN/m. Nhip kbung! = 36m; cét bac i, = 13.6m, ~, = 56m va h = 13,6 + 5,6 = 19,2m.
BE rong phén trén cot b, = 500mm, phan dudi b, = 1250mm.

Ty s6 cde mdmen quan tinh chon 14

J, = LJ, = 18, = 4,5.

Mémen 6 dau xA ngangdop = 1

— .. 2EdJ, 2.E.454J,

M = — 1 = 025EJ
! 36

Mémen & cdc dau c6t do ¢ = 1 xdc dinh theo cac céng thuc d bang 111.1 phu luc.
Cée tri s6 cla cong thiic:

J, 1

H= — -1 = — .1=7;
J, 1:8
iy 5,6

F = - = — z0.292 .
h 19,2 -

A=1+au =1+0292.7 = 3,044,
B=1+a%=1+0,292" 7=1597

il

C=1+cu=1+0202" 7=1174;
F=1+a'u=1+0202"7=105]
K =4AC-3B° =4 .3.044.1.174-3 . 1,597° = 6,643,
. 4C EJ
Vay M, = — | — =0,0368EJ,
K h
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Phan 1L_1’c ddaucétdoyp =1

_ 6B EJ, 6.1,507
Ry=— . — = — -, .EJ| = 0,00391EJ, .
K 6,643 . 19,2

Hé s8 cta phuong trinh chinh tac
ryy = 0.25 EJ, + 0,0368 EJ, = 0,2868 EJ;

5 gi* 20.36" 5
Flo=M P = — = —— = -2160kN.m = M ~ .
bl 12 12 '
iy 2160 7531
Gocxoay ¢ =- —L = = — .
r“ O,QSGSEFJ' "Jl
Mémen cuéi cung:
. R 5 7531
-Odauxa MM =M™ .o +M > =025EJ— . -2160 =-277 kNm,
P EJ,
. ot ool 7531
-Odautréencot My" = M3 p=- —— 0,0365EJ, = - 277 kNm.

EJ,

O cac tiét dien khdc thi tinh bang cach ding tri s8 phan luc

_ 7531
Ry= Ry.p= 000391 .EJ, — =12945kN,

EJ,
Vay momen & vai cot

Momen & chan b@t

M, =M, + R;h=-277+ 29,45 . 19,2 = 288kNm.
Biéu d6 mémen cho & hinn 2.5b
Mémen léch tam chd vai edt

20 .36 1,25-0,5
M. =Ve= 5 . = 136kNm.
2

Cac cong thic & bang cho:

(1-a)[3B{l + &) -4c] Y (1-0,202)13.1.597(1+0,292y -4 1,174 ]

= — (-135)
b X ¢ 6,643
= 21,5kNm.
-6l - [B-A(l +a) ] M,
Ry= ) =
K I3
-6(1 - 0,282)[1,597 - 3,044 (1 + 0,292)] {-135)
= . = -10,5kN.
6,643 19,2

Momen tai cdc tigt dién khac:
M= M, + Rgh, =21,5-105.56 = -37,3kNm;
M =M +M, =873+ 135 = 97,7kNm;
M,=Mg+Ry,.h+M, =215-105.19,2-135 = -45,1kNm.
Bi€u d6 moémen do M, cho ¢ hinh 2.5c¢.

Coang vdi bidu d6 & hinh 2.5h, dude bi€u d6 momen cudi cung do tdi trong trén madi
géy ra



My = -277 + 21,5 = -250,0kNm; Mrl -112 - 37,3 = -149,3kNmy;
Mg 4=.112 + 97,7 = -14,3kNm; M, = 288 -45,1 = 252, 8kNm.

o’) 6
T " A
J’ My 288

a)

4

8

2537

UM A
323 j;f’:
N é

451 252,9
IHinh 2.5 Hinh cho vi du 2.3

§7,7

b) Tinh khung veéi mémen cdu truc
Khung duge tinh ddng thdi vai cac mémen M| va M dat d hai cét d& cau truc.

max
V3i so do xa ngang la cung vo cung, 8n sé theo phlmng phap chuyén vi la chuyé&n vj

ngang cia nut trén:

rah+ Fip = 0,
trong dd r|| - phén Iuc & trong lién két dat thém, do chuyén vi nut trén bang 1; ip ~
phan luc & lién két dd do tai trong.
Dé xac dinh STt cling dung cdc cong thic & bang  II1.2 phu luc IIL.

Momen két qué:
M=MA+ MP
Trinh tu tinh todn xem vi du 2.4

Vi du 2.4. Tinh khung ctia vidu 23 voi D, = 2840kN; D . = 890kN(lay tir vi du
2.1).
Vé bi€u dé momen do chuyén vi nidt trén A = 1. Ding céng thUC cua bang 111.2:
. 6B EJ, 6.1,597 EJ| EJ,
My =— . S = e _2 = 1,442 _
K h- 6,643 I he
— -12A EJI -12 . 3,044 E'-)'1 EJI
R pn=o - = — . = -5,499 —
K A 6,643 h h

(chiéu duong ctia momen ldy theo hinh vé cta bang, cling trung vdi qui udc da chon
vé ddu cda mbémen udn cua bt trai).
Momen tai cac tiét dién khae:

- EJ, EJ, EJ,
Me=M, + Ryh,= 1,442 — - 5499 5,6 =-0,162 —

h . h- h

- - EJ, EJ| EJ,
= Ml; + RBh =1, 3 . — h= —4,05? P——

[ 8]

’El

h*
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O cot phai, cac tri s6 momen bang nhu vay, nhung khac d&u vi phan ddi xung.
Phan lue trong lién két thém la:

_ E, B,
r, =2R,=-2.5499 - =-10998 —5
_ X

h
(dau trit (-} ctia phan iuc qui vdc (& chigu phan luc ngude vdi chidu chuyén vi, nghia 14

tir phai sang trai).
Momen léch tam do cau true (gan ding e =6 /2%

M, =D, . = 2840,

max

= 1775kNm;

e

1,25
M =D -e=890. - - 556kNm.

Vé bidu d6 mémen do M . M, trong hé cd ban. CS thé ding két qua da tinh vdi
M, &vidu23(h2-5c), nhanvéi hésétyle-M M va-M_. /M

[ER min' M e

Mmm 1775 556

= - — =-.13148; - Mo - — = 24118
M 135 M 135

TU do, mémen § ct trai:
My =-13,148) . 21,5 = -282,7 kNm; M' = (-13.148) 1-37.3}
MY = (-13,1481.97,7 = -1284,6 kNm; M , = (-13,148). (-45.1)

Phéan hyc R, = (-13,148) (-10,5} = 138 kN.
O cdt phai:

i

+ 480 4 kNm;
= 593.0 KINm.

My = (-4,118) . 21,5 = -88,5 kNm;lz‘V[E:. = 14,118V (-37,3) = 153,6 kNm;
ML = (-4,118) . (97.7) = -402.3 kNm; M, = (-4,118) (45,11 = 185,7 kNm.
Phan luc Ry, = (-4,118 . (10,5) = -43,2 kN, d&u cta R, 14 trif vi nd nguge chigu véi
Ry
Phan luc trong lién két thém:

Pip = Ry, + R = 138-43,2 = 94,8 kN.
Chuyén vi 4n sd:

i 94,8 h*
A=- b= =1655 —
) -10,998EJ /A EJ,
Nhan bidu d6 mémen dan vi véi tri A nay rdi cong vdi hidu dé mémen trong hé co
bandoM ., M ., dude két qud cin tim.
Cot trai:
EJ n*
M,=1442 — x1655 - 282,77 = -83,7kNm;
he EJ
l EJ, h*
M~ =-0,162 *’—;- . 1658,5 P + 490,4 = 463,6kNm;
' h :
[
o RER I. R?
M."=-0,162—5" 1655 —— 12846 =-1311,4kNm;
h . . JJ.
. . 112
M, =-4,057 ~— .165,5—— + 593,0 = - 78 4kNm.
! h* EJ

Lam tudng tu nhu vay vdi cot phﬁi. Biéu d& moémen cudl cung vé& d hinh 2.6¢. Luc cat
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duge suy ra tit bi¢u d6 momen Luc doc gay bai D, D, chicé trong phan dudi cot.
£
At 4442 -?
e ] Mag’
, My 4
@) 8 =
7 Md\ # t. ﬂ{”
¢ - 4 ¢
/ g e
A, @
a . 1B
M, =~ 4,057 ;,.: MA My
g My — My
4 N v
Me ir A
——— |’ )“; M{ ’ ? MI_
L @ 4
A My’
Hith 26, Hinh eho vi du 24 Gidi khung voi mfimen cau 1eue

¢) Tinh khung vai liee ham ngang T

Lue T dat & cao trinh dam ham eta mot trong hai edt da ciau true. Chiéu lue ¢d thée
hudng sang trai hoac sang phai, do dé noi Iuc cia khung luén ¢6 dau duong (+) hodc am
(-); dau (+) ting vai mot chiéu, ddu (<) dng vési chifu kia.

Trinh ty tinh
toan cung gidng

b 2
nhu khi tinh véi 2 230 @)
M_ . M_ . Biéu ' Ea—
max min = =
dé momen do T/ Q%\ M
chuyén vi A = 1, / "E

bi€u d6 moémen :
trong hé co ban —
va biéu dd mémen
cudi cuing duagc vé
dhinh2.7a. b, c.
d) Su lam viéc khong gian ciia khung N 17
Khi tinh l%

khung wvéi tai ¢
trong cau truc é éj
(Mrnnx‘ Mmsn va ik TEL?
T), €6 thé xét su titnn 2.7 Tinh khung v&i lue ham ngang cua cdu truc
lam viée khong
gian cua khung
Nho ed hé giang doc & canh dudi dan hoac nhd mail cing (tmai béténg cét thep dae toan
khdi hoac lap ghép tir cac tAm mai cé 16n) ma tai trong cuc ba dat vao mot khung sé
truvén sang cac khung lan ¢an, nhé dé ma chuyén vi ngang giam di. Xét su lam viée
khong gian cia khung  bing cach nhan hé s khong gian Gy VO chuyén vi A tinh
duge tit phyong trinh chinh téc.

Trusng hagp nha co mdi cing, hé 5‘6 Ay duge tinh bang ecomg thue:

e 1 a,”

f. w = % =2 )
nt n 2% a -

-

B
N



trong dd n- 36 khung trong mot khéi nhiét d6, duge lién hé nhau bing mai cdng; a, -
khodng céach gita hai khung d6i xing nhau qua truc giita cda khoi nhiét do (e, 1a
khodng cdch 16n nhat, a, [a khodng cdch hai khung sdt bién}; m - hé 58 xét su bién dang
cha mai cing, m = 0,9 doi v8i nha mdt nhip ¢d cda troi doc; m = 0,95 déi véi nha hai va
ba nhip ¢d cia tréi hoac nha mot nhip khong cia trai.

3 - tinh bang cong thuc

i
E P mMax
_D___—.c

max

ﬁ:

Vi du 2.5. Xdc dinh hé 36 khong gian cla nha ¢d mat bing bd tri khung nhu hinh 2.8,
Cau truced trj s nhu s vidu 2.1 va 2.4,
S8 khung n = 12. ’

PE . 4(550 + 580)
/j - E max - e = 1.91
D* 2840:1,2

max

Hé s8 khong gian

F7) 1 az?’

ap, =— ( — + "
B om n 2ya,°

191 1 108°

T + > 3 ] > i 3
0,9 12 2(12° + 36° + 60° + 84~ + 108" + 132°

} =

= 2,122 (0,083 + 0,142) = 0,477
Néu trong vi dy 2.4, ta dung hé s6 khéng gian thi két qua nhu sau:

] h*
Chuyén vi Akg = a.akg =1655. — . 0,477 = 7894 -——

EJ, EJ,
Mémen tai cac tig€t dién cot
EJ, h?
My =1442 . —) 78904 — -282,7=-1689kNm  vy..
e EJl
e) Tinh khung vdi tdi trong gio
Cing theo trinh ty o, =412 m1
nhu tinh vdi mémen cau B @ = 108 11 N
chay hoae luc ham. Ding 0y = G4 ] ']
lai bidu dé M cho chuyén I—t % ¥ -—T—T-—2 -1 -7 T—T—1T
vi A = 1 gAy ra trong hé &
cobanvadacdr). 3
Vé bigu d6 momen do 2
g, ¢’ gay ra trong hé cd —1—4%-1-—3—< -3 3% 3 —% I I I
ban bang cong thiic bang = | #277)
I11-2 phy luc (h.2.9 a). C5 =387
O cot trai, sau khi Ig = 60 m

tinh duge M;, R, tinh _
tifp mémen tai cAc ti€t friwi 2.8. B tri khung ding tinh hg s8 khbng gian g fding cho vi du 2.8)
dién khac
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th
M. =M+ Ry, - =
-2

qh:
JM\zbfu'l‘RBh‘ m—
! 2

O cOt phai, cde tri s6 momen, phan luc duge suy tir cdc tri 8 tuong dng § ¢t trai
bang cdach nhan v6i hé 88 chuyén g 'Yq.

w

—_ . W' ’

a) _ &) [T, ? "o
g o ‘?1 M(: . ) M’
My M}

thnh 24 Tinh véi tai treng gi6
Phan lye trong lién k&t thém:
rp =Ryt R+ W
Chuyén vi A = -rll‘frl ;- Nhan A vdi M rdi cong voi mémen trong hé co ban, ta dude
bigu d6 moémen cudi cung (h.2.9h). Lue cit duge suy ra tit cac tai trong va phan lyuc.
Khi gic thdi tit phai sang trai, bidu do momen sé 1a bifu do ctia hinh 2.9b lat lai. theo
ki€u doi xing mat guong.

§2.3. Xac dinh ndi luc tinh toan

Sau khi tinh xong khung (tinh duge M, N, @ tai cac ti&t dién) v6i titng loai tai trong,
tién hanh t8 hgp cdc tai trong mot cach bdt Igi nhdt dé xdc dinh dude cac noi lvc tinh
toan mé chon tiét dién khung.

Néi lue doe N trong cét duge xac dinh nhu 1a khi dan lién két khdp véi edt, nhu vay
chi can dbn tai trong ding vé c6t mot cach binh thudng. {Viéc xde dinh N bang cach giai
khung ciing, mat nhidu céng ma két qua sal khac khdong qua 1%). Phan eét trén chiu 4,
A’ thoac V, V), phan cét dudi chiu them D, G, va trong lugng tudng treo néu cd.

Cac két qua gidi khung duge ghi vao bang ndi hyc. V4i mbi cot, xét bén tiét dién tidu
biu; tai mai tiét dién ghi tri s6 M, N do mdi loai tai trong giy ra, riéng tist dién A sat
mdng thi ghi thém luc cat @. Cde tri s6 M, N, @ clia mbi tai trong (trit trong lugng ban
than} duge ghi lam hai dong: ddng trén ghi tri s6 ding, dung cho t8 hgp co ban 1 (hé s
td hop bang 1); dong dudi ghi tri s6 nhan véi 0,9 dung cho t8 hgp cd ban 2 (hé sé t6 hop
0,9).

M4u bang ndi lyc c6 thé tham khao nhu bang 2.1.

Duya vao bang ndi luc, ti€n hanh t8 hgp tai trong. D61 vai nha cong nghiép, thong
thudng xét hai loai t6 hgp tai trong: t8 hop co ban 1, gdm tai trong thudng xuyén va médt
tai trong tam thai; td hgp cd ban 2 gam tai trong thudng xuyén va nhidu tai trong tam
thoi voi hé 56 0,9,

Tai mdi tist dién ¢6t, céin tim ba t8 hop tai trong sau:

- T8 hop gdy mémen duong 16n nhit M* max V& luc nén tuang dng;

- T8 hgp gay mdmen 18n nhdt véi dAu am M va lyc nén tuong dng;

- T8 hop gay lyc nén 16n nh&t N va tri s6 tuong ng M" hoac M". Vi t& hop thit ba
nay, c%‘_in chyv ¥ [a nhidu tai trong khong gay thém N nhung ¢6 gay M (nhu gid, lue ham)
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thi cing cAn k& thém vao cdt sao cho cung véi tri sé N
nhat.

Khi t& hgp tai trong, cAn theo cdc nguyén téc sau:

- Tai trong thudng xuyén ludn ludn duge k€ dén trong moi truong hop, khéng k€ ddu
thé& nao.

- Khong th€ dong thoi ldy ca hai tai trong 3 va 4 (hoac 5 va 6, hodc 7 va 8) cing mdt
lic vi da cd D, & bén trai tat khéng thé dong thoi e D & bén phai; da cd gid trai thi
théi gid phai. Chi duge chon mdt trong hai dong 8 hoac 4 (5 hoac 6; 7 hoac 8);

- Khi da k& lyc ham T, t4t phai k& luc ding D e Poin: Do digdu kién lam viéc thuc té&
ctia céu truc, fuc hdm 7 cd thé coi dat vao cot nay hay cot kia du trén 6t cd D hay
D ., chi khong phai 7 chi dat vao ¢ot ¢d D, nhu thudng quan niém. Luc T ¢6 thé
thay d6i chiéu nén cac tri s6 noi lyc s8 mang ddu (£). Do tinh chat ndy ma khi da xét tai
trong ciu true D tat ludn ludn eong thém tai trong T vi tri 36 momen ¢ luén tang thém.

MAu bang t8 hgp ndi luc (bang 2.2) 1ap theo bang noi lye (bang 2.1). Tai mdi & cua
bang, ¢é ghi r6 86 thi tu cua cdc tai trong dung trong t6 hgp dé tién tinh todn, ki€m tra.
Cd mét s6 6 d€ trang, vi du 6 ung véicap N, M," vi cap nay khong x4t hien.

Vi du 2.6. Dya vao bang ndi lue (bang 2.1), xdc dinh cap ndi lue M N, tai diét dién

cd duge M tuong dng ion

nray?

may?

A.

T6 hgp co bdn I: duge chon gdm tai trong thudng xuyén (1), cau truc D bén phai
(4),lyc ham véi ddu (+) dat vao cot trai (53, tat cd déu lay tri s6 & dong trén, dng véi hé
86 t6 hop bang 1):

M =4921 + 430,0 + 479,0 = 1401, 1kNm; N = 927 + 912 = 1839kN.

max
T6 hop co bdn 2: gdbm cdc tai trong cla 16 hgp co ban 1 thém tai trong tam thai trén
mdi {2) va gid tu phai sang {8); moi tdi trong tam thai (2), (4), (5), (8) déu ldy tri s6 &
dong thy hai, é¥ng v&i hé s6 t8 hgp 0,9:

M_ =492 1 + 3870 + 431,1 + 189.2 + 1121,4 = 2620,8kNm

miax
N =927 + 226,8 + 820,8 = 1974,6kN

Cac két qua nay duge ghi vao cde 6 tuong dng cliia bang t8 hgp nodi luc. Cac 6 con lai
dugc tinh todn tuong tu.

Tiét dién cét duoe chon theo cac cap noi lye bat igi nhit ghi trong bang t8 hop. Trong
nhidu trudng hop, khé cé thé nhan ra ngay dude cap ndi luc bat loi, vi du déi vai cdt
dudi 0 bang, cd tai 13 cap nai luc tinh toan (bay cip cta t8 hop co ban 1, sdu cap cua td
hop co ban 2).-M6&t cach chon don gidn la tinh phac lue doe trong nhanh gay bdi méi cap
M, N, dung cong thdc gian ding sau:

M N
nlitnh —h_ + —_2

Cap nao gay N ., 16n 1a cap dung dé€ tinh todn. Cot dac hoac tiét dién doi xdng thi
chi cAn mét cap ndi lue. Cot véng hoac cot khéng déi xing thi phai chon hai cap vdi M
khac ddu nhau dé gay noi Ivc 1dn cho tiing nhanh. Trong digu kién xay dung d nudce ta,
tai trong gid 1on ma céu truc thudng nhd, nén hiu hét cac truong hop tinh toan 1a thude
t8 hdp co ban 2.

0O bang t8 hop néi e néu ra lam vi du & day, cdc cap noi luc d€ chon tist dién cot
dugc ddng khung.

D€ tinh dan va tinh bulong neo chan cét, sé dung cdc t& hdp ndi lue khac chua ghi
trong bang nay. Cdch xdac dinh sé trinh bay trong cdc chuong 3 va 4.
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Bdng 2.1, Bing nbi lyc

Thd Loai Hé Cot teén Cot dudi
t tai 58 :
t4i trong t8 | Tigt dien #|Tiét dien ¢! | Tigt dien 9 | Tiét dien 4
trong hdp
Y N M N Mol oA A N O
I
1 2 k] 4 5 6 7 8 g O | 17 13
’ ) f——
1 Tai trong g
thudng %% h 1 68756710 |-360.472401-2369 8140 | 49 21) 92701 -49.3
xuyén
' ié& Gy
Tai trong 4 1 Leg7al2520|159.4] 2520 | -98.4 2520 | 2102 | 2520( -208
2 |1am thoi ;
trén mai 08 l267.4] 2268)-1435) 2268 | -B68 | 2268 | 169.2 | 2268( -1B7
Mbmen %
cBu trye 1 |-403| 0 (6082] O | -1658] 28394 294.42839.0] -1014
3 [{méc true % 09 l-363| 0 5474 D J-1049.2|25551] 2650] 25551 913
ban trai Jé‘ J
Mémen Mo Mo 1 [-1398 0 |2w07] 0 |-3593)9120 %_430.0 9120 | 548
4 |chu truc J ( — l
fméc truc 2 08§-1256 0 | 1896] © |-3234]8208 | 3a70] 8208| -49.3
hén phai} _l
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Fiep bang 2.1

2 4 5 7 9 10 1 12 13
Lve him 1| 7521 +1651 +1651] 0 4_-479.q 0 | +aa1
l6n cbt -
trai 09| ¥465 4886 +1a86 01X 4311 © +397
Luc ham 1 | Fas7 +16.4 *+154] 0 |*x2526] 0O 3164

-

1&n cft
phai 09| Fres8 +148 +148] 0 |*2273 O 48
E 1§ 4043 75,5 756 | o0 |12878| © 1103

Gi6 trai
. 09} 3639 B8O 6801 0 | -M590| D 99.3

7'A A g

: 1 4165 54,5 5451 0 |124601 © 1019

Gid phai
t0,9 -377.5 -49.0 -449.0 0 1 n214 0 |17
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Bidng 2.2. Béng 18 hop ndilye

Tiét | Nbi T8 hop co ban 1 T8 hdp ¢d ban 2
- + - + -
dign f e W N M ey oY Nrrax M M max, V| M max N Nreax M
Mt A YAl M
18 12 124,68 12468
B M - 107.0 - 9 - .1535,8 - 1535.8
N - 6710 9230 8978 8978
135 12 1,2 13,57 128 12,8
ct M 4129 5198 - 5198 4036 -5529 - .552.9
7240 9760 976.0 7240 9508 9508
1,35 12358 12,358
9 M - 5678 - - 45705 - 5705
36530 35959 35959
14,8 13.5 12458 1357 |123s58 122357
A mM | 14011 - 12655 - 26208 -8331 | 249871 -B¢33
~ | 13%0 37460 1974.6 34821 a7089|| 37089
Orax| +35 -195,3 12358 2912
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CHUONG 3
THIET KE COT

§3.1. Xac dinh chiéu dai tinh toan cua cot

Trong khung nha, cot lién két vdi mdng & dau dudi va v8i rudng ngang (dan hoac
dam’ & dau trén. Céc lién két nay cd thé 1a lien két cing (ngam} hoac lieén két khdp.
Trén cling mot dau cot, lién két o6 thé khae nhauv theo cac phudng.

Trong khung, c6t chiu nén léch tam (nén-usn) duge ki€m tra vé on dinh trong va
ngoai mat phang khung cho riéng tiing phin cot va cho toan cot.

1. Chiéun dai tinh toan trong mat phing khung
a) Vi cit co tiét dién khong di'i
Vdi o6t cd tior dien khong déi, dau trén lien k&t ngam dan hoi véi xa ngang, dau dudi
lien két vol mong theo cae s¢ db khac nhau, chiéu dai tinh todn trong mat phidng khung
cda cét /14y nhu sau
{ . =ul, 3.1

4
trong dg /- chidu dai hinh hoece cf:a e6t, tinh tU mat mdéng dén mép dudi xa ngang, 4 - hé
36 qui d6i chigu dai tinh toan 1ay theo bang 3.1.. phu thude U s6 dé cing don vi gita xa
va eht K,
K=1i
dday J 5 L; J ;A - mémen qudn tinh ti&t dién va chigu dai lan lugt cia xa va cot

Khi xa ngang lién két khdp véi cot thi trong badng 3.1 hé s6 K 1ay bang 0.

(o] LIS g ),

x;’i“rf‘_ﬂ = i

Beng 3.1, Ha 28 it d& xéc dinh chidu ddi tinh toén trong m&t phéng khung cda c&t tidt dién khéng
d8i coa khung ma&t téng ¢4 lidn kit nghm dan hdi & SHu trén )

Tri 88 ¢4 khi kK - 7 yivo s blng
Lién k&t dau

dudi ot véi mang ] 02 0.3 05 1 2 3 > 10
Cung 2 15 14 128 116 108 106 1
Khép - 342 o 263 233 217 | 2m 2

h) Vi cbt bdc

Vdi ot bac cua khung nha eong nghiép mat tang od lién két ngam v8i mong, chiéu
dai tinh todn trong mat phang khung ctia ¢4t duge xac dinh riéng ré cho ting phan cot,
1 = Hihgs (3.2)
cho phan cot trén igx = uzhl. (3.3

Cac hé s6 1, 4, phu thudc vao s do lien két ¢ hai dau cot va dac diem cia téi trong
tdc dung tén cot.

cho phan cot dudi l
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Gia tri he s6 j¢; cho phan cot dudi ldy phu thuge vao ti lé d6 cing dun vi cda cde phan
(doan cét)
' K, =i,/i, = (Iyh)Id th ) = (I )R
vathongsd ¢, = (4 fh )V /T m),
trong do |, J, va ki, k- mOmen quan tinh cilia tiét dieén va chigdu dai cia doan c6t dudi
va doan cdt trén ; m- ti 6 luc nén tinh todn trong phan c6t dudi va phén cdt trén,
m = (A’I_/Nz).

Véi khung mot nhip, khi dinh cot lién két khdp v6i dan ngang thi dinh c6t coi nhu ty
do, ¢, 18y theo gid trj cho trong bang II.6a phu luc II; Khi dinh cdt lign két ciing véi dan
ngang thi coi nhy dinh cét khong quay duge (ngam trugt), je, 18y theo gia tri trong bang
11.6b, phu luc 1L

Vdi khung nhiéu nhip, dan lién k&t khdp véi cot thi dinh cdt coi nbu tua khap ¢d
dinh; khi dan lién k&t cing v6i cot thi coi nhu dinh cot bi ngam cing (khéng quay va
khong di chuyén). Trong hai trudng hop nay, hé s6 1| xac dinh theo cong thdce

iy =V [ f: + at 1’“" {m - 1)m, (3.4}
trong dd p,,- hé s6 chigu dai tinh todn trong mat phang khung cla phan cot dudi khi
P, = 0; u,- hé =4 chiéu dai tinh tedn trong mat phang khung cta phén cot dudi khi
P, = 0; 3 day P, P,- lyc tap trung dat tai dinh doan c¢t dudi, dinh doan cét trén.

Gia tri pe 5, ¢y, 18y theo bang I1.7a, phu lye II khi ot ¢6 dau tren lién két v6i rudng
ngang; lay theo bang 11.7b phu luc IT khi cot ¢d dau trén lién k&t ngam cing vi ruong
ngang

Heé s6 chiéu dai tinh todn cta phan cdt trén u,, trong moi trudng hop dige xac dinh
theo cong thiic

4y = JC ) < 3, (3.5)
Trong nhing trudng hgp théa man digu kién:
(hih) = 06vaiN /N 23
cd thé |8y trisé u,, 4, theo bang 3 2.

Bdng 3.2, M4 88 znidu dai tinh tokn (1), {1, cin c8t m&t biic khung nha céng nghiép mat thng khi
. Urithg) = 0,8 vE {(VyINy) 2 2

ln‘-!

Cach iién két & dau cdt Ha

03 = (/o)) 2 O 0.1 > sy = 005

1. Dau ty do {kbung mét nhip,
dan lién k&t khdp vdi cBt) 25 3 3
2. Dau khéng quay duge {khung

mét nhip, dan lién k&t cung

vai cot) 2 2 3
3. Dau tya khép ef dinh (khung

nhigu nhip, dan iién k&t khdp 16 2 . 25

véi cot) '

4. [Xu ngam c& dinh (khung nhigu
nhip, dan lign k&t cling véi c61) : 12 15 2
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2. Chieu dai tinh toan ngoai miit phing khung

Chigu dai tinh todn ngoadi mat phing khung cta cot (hodc cua mdi doan cot) iylag{y
bang khodng cich giifa cdc di€m cf dinh cdt, khéng cho cét chuyén vi theo phuong ngoai
mit phing khung. D6i vai phén cdt dudi, d6 Ia khodng cach tit ban d& chan c6t (mat trén
mong) dén chd tya cha dAm cfu truc (mép trén vai cot): ? ly = P (3.6)

D6i véi phan cot trén, /, la khodng cdch tit mat trén dam ham dén hé giang doc
canh dudi dan: .

by = h - ’mw (3.7)

trong d6 A - chidu cao dam cau truc.

§3.2. Thiét ké tit dién cot
1. Xac dinh ndi ldc tinh toan coa it

Noi lye tinh todn cua ¢ot (hoac cia phén cot) duge 18y tit k&t qua gidi ndi lue khung
va bang t8 hop naéi luc cot. Tri s6 M, N, @ trong bang t8 hop ndi luc la cic gia tri ngi lue
& mot sd tigt dign dédc trung do cac trudng hop tai trong bat Igi giy ra. D€ chon tiét dién
mdi phan c6t. cain phai tim ede cap noi lde nguy hiém nhdt tuong dng vai titng phéan
(doan) cot.

Vdi doan c6t cd tigt dién d6i xdng thi cap noi ive nguy hi€m nhat 1a t8 hgp ¢6 mémen
udn voi tri s8 tuyét déi 1dn nhat (d4u Am hodc d4u duong) va luc doe tudng ung Khi d¢
luc doc 1dn nhéat trong méi nhdnh bién la

Ny = (M) + (N /2). (3.8)

Vai doan cot cd tist dién khong d6i xung (cot dudi ddc hoac rdng) sé ¢d hai cap néi
lye nguy hi€m {(mdi cap cho mét nhanh). D€ tim noi lue nguy hi€ém nay, can tinh gan
dang lyc doc trong tiing nhanh theo cong thie

Nypp = BjR) + (N, /2); (3.9)

N = (M" h,) + (N J2), (3.10}
trong dé N, N, ,, N, - lue doc nguy hi€m trong mdi nhanh ( véi cot cd tiét dién doi
xing), trong nhanL phai, nhanh trai (vdi cdt co ti&t dién kh(’)ng doi xing), M, Nm cap
ndi lye ¢ momen am 14n nh4t va lyc doc tuong dng, M*, N - cap ndi lyc ¢c6 momen
duong ldn nhat va luc doc tuong ng; 2 - khoang cach trong tAm cia hai nhanh. Trong
cdc phép tinh so bd, gin dung ldy &, bang chigu cao tiét dién cot 2.

Trong cdc cong thic trén, khong ldy ddu ban than cua M va N. Cap nao cho N 16n
s€ la cap dung dé€ tinh todn tist dién cot.

Can ltu ¥ rang Iuc nén N trén day duge 18y tif bAng 16 hgp ndi luc theo cac gia tri
M; ax VAMD 5 ogiatri N nay chua ké d&n trong lugng ban than cha cot (hodic cua
doan cdt). Vi vay khi chon tiét dien mdi phan cét can k€ thém trong lugng ban than cua
cot (hodc doan cdt). G, coi nhu mot luc tdp trung dat tai trong tam tiét dién dinh cta
mdi doan cot

nhl

G.=gh. (3.1
trong a6 g.- trong lu’Ung mdi mét dai cot (hoac doan cor),
8. =[ INAKR) yy, daN/m, (3.12)

6 day SN- lyc nén 16n nhat trong mdi doan cot khi chua ké dén trong lugng ban than

- (N chinh 1a gid tri N, 14y trong bang t8 hgp ngi luc); K- hé 8 ké dén anh hudng
cua mbdmen 1am tang tiét dlén cot; ldy bang (0,25 + 1,3) d6i v4i eot trén; bang (0,4 =+
0,5) déi vai cot dudi; B- cudng d6 tinh todn cia vat lieu thép iam cot; y- hé 50 cdu tao,
trong lugng cac chi tiét lam tang ti€t dién cdt, 14y bang (1,4 + 1,8}, v - trong lugng riéng
cta thép bang 7850daN/m>; h - chidu dai doan ¢4t (hoac chicu dai ph An cot).
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2. Thiét k£ tiet dign ct trén

a) Hinh dang va cdc yéu ciiu cdu tao tiét dién

Tiét dién cot trén cd dang chit , d6i xiing theo c4 hai phugng. Hinh dang nay don
gian cho ché tao, d& phi hgp vdi cic yéu ciu kidn trdce va thuan tién trong viéce lién két
v8i cac két cdu khac. Trudng hop cét co chiéu cao nhd, lyc nén nhé nén chon thép hinh
¢an dang chit I. Trong kha nhiéu trutng hop, tiét dién oot trén thuong duge cfu tao ti¥ ba
.ban thép; giai phdp nay, thuan tién chg viéc tao ra mét tiét dién cd 6n dinh déu theo ca hai
phuong bdi vi ¢6 thé didu chinh bé day cc ban thép va bé rong ban canh theo ty 1& mong
mudn.

x ) <L ol
I | u
= — __ h
Y f 1 ] J’ g
— é" X 1 X i
ey, L
d. 11 by 1

Hinh 3.1. Cac loai tiét dign thudng ding cho cét trén

Chiéu cao tiét dién A chinh la &, da chon trudce nhu trong chuong 1.

Cl.eu day ban bung 8, nén chon vao khoang (1/70 + 1/10034. D€ dam bao didu kién
on dinh cuc bd ctia ban bung (khdéng can dat cdac sudn ngang gia cd ban bung) va thoa
man cac yéu cau chéng gi khong nén chon 8, qua nhé. Voi cot phai d6 dan dd keo, khong
nén chon 8, nhé hon 8mm; vdi cot khong phai dd dan do kéo khong nén chon &, nhé han
6mm.

Chigu rong ban cdnh b, chon trude theo diéu kién bao dam &n dinh ngoai mat phang
khung. Nén chon

b, = {1/20 + 1/30h,
va chon sao cho dd manh ngoai mét phéng khung cia cot vao khoang {40 + 60).

Chiéu day ban canh 8 chon theo digu kién 8n dinh cuc bé cia ban canh, sao cho ti s§
chitu dai ty do cda ban canh b, = (b - 8,)/2 va chidu day &_ khéng vugt qua gid trj gisi
han [5 /3 ] ghi 6 bang 3.3.

Bdng 3.3. 178 mdnh giéi han cioa phin nhd ra cia cdnh cét (truéng hop cénh khéng vidn mép)

Hinh thic tiét dign (6/ Juhiog = 4 =

Dang chd I . 1036 + 0MIVEIR

Thép hoh dap ngudi (trU tiét dién dang chid
va dang thép géc khdng déu canh) {035 + 007TAWEIR

Thép hinh dap dang chd [[ va dang thép
gbc khéng déu canh {038 + 0.052_}\# EiR

Khi d6 manh qui wée 1 < 0,814y 1 = 0,8: khid > 414y 1 = 4, 1 = AVRIE,
voi R, E- cuiing dé va modun dan hai cia vat lidu cot.
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) Chon 13t 000

Toowae W et ha dinh ra kich thude tiét dién theo phuong phap sau:
-3 ket e a phiin unh khong, da od cap nél lue nguy hiém nhdt cho doan cdt (M,
SN innda e tam e = MON.

“tan et v cinh dang tiét dién di chon trude va dae didm tde dung cia tail trong;
dfir oo by s & bang T4 phy lue (L so bd gid thiét hé 6 anh hudng hinh dang tiét
dién 'lnfrmo hep edt trén oo dang tigt dign chit H va mat phrmg tac dung momen
trimg v¢i mat phiang bung cot. gid thist » = 1,25,

- Dign tich yéu ciu cda tidt dién so bo tinh theo cong thice gan ding
N

e
A= 126 +42,2~28) — ], (3.13
'\ Fe 7t

trong dod A- chitu cao tiet dién, v- hé 56 dieu kién lam vige cia edt.
- Dua vy cidc qut dinh v& cdu tao,

an dinh ra vac kich thude 6, o, f?}‘, 3, - | X 4

vii dién tich tigt dién A, Dién tich A

nay co thé sat khae chuat it so vai A, m ] —-—‘r

vita tinh trén.

¢} Ki€m tra tict dign da chon =
Cot trén lam viéc chiju nén léch tam ¥ T y
{(nén-uon), tiét dién cot can thdéa man
cac digu kign vé bén, vé én dinh tdng |
thé va én dinh cuc hs. P& kiém tra, —f—
phai tinh lai chinh xdc cac dai luong d A(Zi_ A Ll de

sau theo tiét dién vita chon:

C—

- Céc ddc trung hinh hec cua tiét
dién cét:
Dién tich tiét dien: A = .4, + finft 3.2, Tigt dign c8t trén
20,6,
Mémen quan tinh cta tiét dién:
Jy = 00, 112) +2[ 6.8 Y12) + a8 b 1, = 12061121 + th 8, Y/12),
Ban kinh qudn tinh: r. = vV JA; r, = VI A,
Momen chéng udn W, = 2J /h.

- bd manh va dbd manh qui uéc ciha cot.
A‘ =1/r, ':1_ = A VR/E;
= Z ATy .ﬂ = A VR/E.

\J‘

- D9 téch tam ruong déi mva dd léch tinh ddim:

m = eA [W,, vai An‘, 1a dién tich tiet dién nguyén. T m va 2, theo hudng din & bang
I1.4 phu lucEII tinh dugc hé s6 anh hudng hinh dang tigt dién 5.

Tinh m = ym.

- Kiém tra v& bén, chi tién hanh khi tiét dién c¢d giam y&u nhidu ikhi cét cd 16i di
xuyén qua bung) hodc khi m, > 20, theo cong thdc:

o= (N/A = (MJJ v < Ry, (3.14}

trong do N, M- tri s6 luc doc vA momen udn tinh todn: v- khodang cach tit true x dén the
kigm tra ichmh la dén mép tiét dién), y = /2 véi tiét dién déi xdng; A,, . J - dién tich

th* ¥ xih”
ti€t dién thu hep va mémen quan tinh cda tiét dién thu hep déi va6i truc trong tam x-x.
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- Kiém tra dd 8n dinh t6ny thé cua cot:

Khi m < 20, cot bi phd hoai v& 6n dinh. Kha nang 8n dinh cta ¢ot nén léch tam
(nén-udn) khong chi phu thude vao 46 manh ma con chiu anh hudng cta hinh dang tist
dién va clia momen udn & mo6t hodc ca hai mat phang chia hai truc chinh cda tist dién
cif,

On dinh trong mit phang khung cda cot duge ki€m tra theo eong thiic:

o, = Nf'(q)“Ang) < Ry, (3.15)
trong d6 ¢,- hé s8 udn doc cda cdu kién dac chiu nén léch tam, tra bang I1.2 phu luc IT,
phu thuée vao do lech tam tinh d8i m| va d6 manh qui uée ,1 via tinh & trén; A - diegn
tich tidt dién nguyen ela c‘ot
My D& ki€m tra 6n dinb tdng thé¢ ngoai mat phang
khung cua c6t, can tinh tr] 36 momen M la gia tri lon
han trong hai gia tri mémen & 1;3 doan ¢dt (h.i2.3)

EYRO) 3:'
s

—Ft A M=M,+ M -M)3, (316
RN e trong do M|, M,- mémen ldn nhdt ¢ mot dau va
1 mémen tuong Wng & dau kia cia doan cot, lay vai
cung mat t6 hgp tai trong va gilt ding ddu cda no.
x & Mot trong hai tri s6 M|, M, dudc lay trong bang tb
&2 hdp ndi lue; tri 6 kia dude tinh ra thee s8 thu tu tai
Myt My trong da ldy dé€ c6 dugce tri s6 thd nhat. Gia tri
moémen qui udc M’ dung d€ ki€m tra on dinh ngoai
mat phang khung la gid tri lon nhdc trong ba tri s9

fiinkh 4.4, Tinh M 3 phin ba doan cét

M, M /2 va M,i2, nghia la
M’ = max (M; M,/2; M /25, (3.17)

On dinb tdng thé d ngoai mit phang khung cua cot ftinh todn theo tryc y-y) duge
kiém tra theo céng thic

Nx(C({’\A < Ry, (3.18)
trong dd ¢_- hé s6 uén doc di véi true y-y cua ti€l dién cot, tra bang I1.1 phu lue I1, phu
thuéc vao dé manh A, = Lir,; C-he s6 k& dé&n anh hudng cha mémen uén (M.} va hinh
dang tiét dién déi voi 8n dinh cuia cot theo phuong vudng gde v6i mat phidng uén
(phuong ngoai mat phang khung). Hé 6 C duge xac dinh phu sau:
Tinh d¢ léch tam tuong ddi m theo M’
m, =elp = (MIN) Wx.fAng )

Khi m, =5 C=pill + am) Ciay
¢ va ff xdc dinh theo bang I1.5 phu lyc II.
Khim = 10 C= /(1 + mg fp) by

¢4 hé 6 on dinh tdng thé cia dam khi eanh nén co tir hai digm c6 két trd len, p &y
theo tiéu chudn thidt k& trong cdc sd tay thist k& (cho dam}.
Khi S5<m <10 C=0Cy2-02m ) + C)102m - 1)
& day C. tinh theo (a) vtim, = 5; C,, tinh theo (b véim = 10.
Khi klem tra theo digu klen cuding do, digu kién 6n dmh trong va ngoai mat phang
khung cia cdt ma cac gia trj Wng sudt o, o, 0, khac xa s vai Ry thi phai digu chinh lai
tiét dién, nhung khong duge thay ddi chidu cao tiét dién A, v phdi bio dam diéu kién 8n

dinh cuc bo cia ban cAch, ban bung c6t. Sau khi didu chinh séng viée tinh todn lap lai tir
dau phin ¢} theo trinh ty da néu & trén.

- Kiém tra én dinh cuc bo:
On dinh cuc b cua ban canh cot phai ducce thda méan ngay tit khi cdu tao tiét dién
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ban dau. Nghia la can khéng ché sao cho ti s8 chigu dai ty do cia ban canh b va chigu
day ban canh o, khéng vuot qua gia tri cho d bang 3.3.

On dinh cuc b6 cia ban bung cét chiu nén 1éch tam khoéng chi phu thuge vao dé manh
cda codt, vat lidu ¢ot, hinh ddng tigt dién cot nhu ¢6t nén ding tAm ma con phy thude vao
d¢ kech tAm tuogng doi m va hé sd dac trung phan bs Ung suit phap trén ban bung

a = (g - 0))/o, .
N M ’ N M

- x hs
trongdd o= — + ¥, a =— -

A J A J

X X

Y

-¥- khoang céch tit true trong tdm x - x dén thd mép chiu nén nhidu cva ban bung;
¥;- khoAng cach tit truc trong tdm x - x dén thd mép chiu nén it (hodc kéo) cla ban bung.
“Viée ki€m tra 6n dinh cuc bé cia ban bung c6t tién hanh bang cdch tinh ti 58 NG
thuc t€ va kiém tra theo digu kién:
hofo, = [h 3, 1. {3.19)

Tis6 [ £,/6, 1 duoe xac dinh theo cdc trudng hop sau:

Trudng hop c6t ¢6 kha nang chiu lue duge xde dinh theo digu kién 6n dinh tong thé
trong mit phang khung thi ti s6 gidi han [#,/8, ] duge xdc dinh theo bang 3.4 phu thude
vao ni va d6 manh A.

Bdng 3.4. 8 ménh gidi han cla bén byng cdt chiu nén Iéch tim

D8 léch Gid tri gié han[i,/dp|eua ban bung khi A cua cot

t&m tuong

déi A =08 A =08

m 03 VEIR 1036 + 084) VEIR » 20 VE/R
o= 1 13VE/R {09 + o.sA_wEm P ANWEIR

Khi 0,3 <m < 1 thi [ A,/3, ] dugc noi suy tuyén tinh qua cac gia trim = 0,3 vam = 1.
Trudng hgp cot cd kha nang chiu lue duge quyét dinh do didu kién bén hoac digu kién
on dinh tdng thé ngoai mat phang khung thi tisé [ 2 /8, ] duge xdc dinh theo a:
Vdia < 0,5, 1dy [2_/8, ] theo bang 3.4.
Véia = 1 thi
[/, 1 = 4,35V(20- 1B/ (2 - ) +Ve? + 4p7) |= 3,8VEIR,

trong do {;f = 1,42« - 1)1/o,

O day t - (ng suat tisp trung binh & tit dién dang khao sat,

i = Q'J(hh bh),

@ - lyc cét trén tist dién; ¢ - ¥ng sudt thé mép chiu nén nhi2u cta ban bung.

Vai 0,5 < a < 1, xac dinh [12,/8,, ] bang cach noi suy tuyén tinh cde gia tri tinh dugc
khig=05vaac=1.

Khi k3, = 2,2V E/R, bung cdt ciin gia cudng cde doi suon ngang (& hai phia).

Trutmg hgp cdt ¢6 kha nang chiu lyc duge quyét dinh bai digu kién bén vé cudng do
va cd N/(A R) < 0,1 thi 6n dinh cuc b ctia c6t phai bao dam nhu déi voi dam.

Né&u diéu kién dn dinh cuc bd ctia ban bung khéng théa man thi phai gia cudng ban
bung bang cach dat thém vao cde doi sudn doc hoac tang chidu day ban bung. Khi tién
hanh dat doéi sudn doc, clin tudn theo cac qui dinh trong tidu chudn thist ké dé qui déi
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tiét dién cing tham gia chju luc giita bung ¢ot, cdnh ¢4t va cac sutn doc. Viée gia cudng
nay phifc tap, tén céHng ché tao, vi vay déi véi cot trén nha cong nghiép thi cdch t&t nhit
la tang chigu day bung ¢6t 3, va nén gidm bdt tiét dién cdnh dé€ tranh lang phi vat liéu.
Vi du 3.1. Xdc dinh chigdu dai tinh todn va chon tiét dién phin trén clia cét mot bac
nha céng nghiép mat tAng mdt nhip theo cdc 86 liéu sauw:
- Chigu dai hinh hoc cta cac phancot: 2, = 6,4m; A, = 14,4m.
- Lién két chan c6t v8i mong, dau cot vai rudng ngang déu la ngam.
- Ti 86 momen quén tinh cda tiét dién hai phan cot: J |/, = 4.
- Chitu cao tiét dién da chon trude ecia méi phan cot b, = 750mm, b, = 1250mm.
- No6i luc tinh todn da chon tir bang t& hop néi luc
ctia phan cot trén: N = 89,78.10°daN; M = -153,58.10° *daNm,
cta nhanh trong cot dusi:’ N, = 365,3.10 *daN;, M, = -156,78.10 d%Nm
cia nhanh ngoai cot dusi: N, = 370,89 10%daN; Mj = +249,87.10°daNm,
lyc cat 16n nhat tai tiet dieh chan cot Q = 29,12.10°daN.
- Vat liéu: c6t ché tao bang thép BCT3KII 2
- Hé s0 diéu kién lam viéc ctiacoty = 1.

a) Xac dinh chigu dai tinh toan
- Chidu dai tinh todn trong mat phdng khung xdc dinh riéng ré cho tiing phan cot
theo cdng thuc
Ia=thg L= a0
Trudc hét tinh cde tham s
- Ti 6 d6 ciing don vi giita hai phan cét:
K| = ST ) (hylh ) = (1/4).(14,4/6,4) = 0,57.
- T1 88 luc nén tinh todn 1én nhadt cia phin cot dudi va phan cot trén:
= N /N, = 370,89.10%/89,78.10% = 4,14,
- Tinh hé s6
C, = (hfhp N T ym) = (B h ) VT ). (1im) = (6,4/14,4).V4/4,14 = 0,44,
Dua vao ba‘mg I1.6b phu luc I1, néi suy duoc = 1,74
I 1,74
va Hy= — =
C, 0,44
Nhan thdy rang, ti 6 (hjhy) = (6,4/144) = 0,44 < 0,6 va (N /N ) = 4,14 > 3 nén cd
thé dung tri s6 i, 4, trung binh (ghi trong bAng 3.2): ¢ = 2; 4, = 8.
Tinh duge !} = p hy =2 .14,4 = 28,8m; [, =k, =3 .64 = 19,2m.
- Chigu dai tinh todn ngoai mat phing khung xac dinh bing khodng cdch cac diém c6
két doc ngan can khong cho cot chuyén vi theo phuong dge nha:
lly = hy = 14,4m; 82}, =h -hy,=64-1,84 =456m
¢ day, chiéu cao dam ciu chay da tinh trude: o, = 1,84m.

b) Chon tiét dién

Tiét dién cot trén chon dang chit H déi xdng, ghép tir ba ban thép, véi chidu cao tiét
dién da chon trude b = 750mm.

Déléchtam e =M/N= 153,58.103;’&'69,'?'8.103 = 1,71m = 171lem.

Sa bo gia thigt hé s6 Anh hudng hinh dang tist dién n = 1,25 va dién tich yéu cau cla
tiét dién tinh theo cong thite

N e 89,78.10° 171 .
=— [p+22~28 —1 = ———— [1,25+23. —]=2776cm"
Ry 3 2,1.10° 75

=4 >3 Ayu, =3

¥

39



Chon chiéu day ban bung o, = 12mm; ti 86 fid, = 75/1,2 = 62,5. Chon chiéu day ban
canh 3. = 20mm, chiéu rong ban canh b _ = 480mm.
Ti s6 b.fo. = 48/2 = 24 va b jh = 48/640 = 1/13,3.
Dién tich ctia tiét dién vita chon (h.3.4) la:
ban bung 71.1,2 = 852cm"
ban cdnh 2. (48 .2) = 192,0cm’

A= 277,20111-‘;-

c} Kiém tra ti6t dién da chon
- Tinh cac dac trUng hinh hoc cuia tiét dién:
1,2.71° 48 .2°

J, = +2[———"  +36,5° .2 48] = 291647cm*;
12 12
2.2,0. 48’ 71.1,2° .
Jo= — + - = 36874cm™;
: 12 12

ro = VJ JA = V291647/277.2 = 32,44cm;
r,= V(J A = V36874/2772 = 11 53cm,
= 2J Jho= 229164775 = 17177 em’?
-Do ménh va d manh qui uée cua bt trén:
Ay = by, = 456/11,53 = 39,55; 1, = 1 VRIE = 39,55.V210012,1. 10° = 1,25;
,1; = 1, /r, = 1920/32,44 = 59.2 = Am ) <41 = 1205
A=A VRIE = 59,2V2100/2,1.10" = 1,872,
- D6 léch tam tuong d&i m, va do lech tam tinh d8im
= é‘A = 171277 27777 = 6,1.
Voi A =1 sn < 5 5<m=61<20; AJA, = 96/852 = 1.13,
tra béng II.4 phu lue Il duge
= 1,4- 0,021 = 1,4 - 0,024,872 = 1,363, tinh ;m, =ym = 1,863.6,1 = 8,31 < 20.
Cét khc‘)ng can ki€émtrabénviA = A vam, < 20

1}
- Kiém tra 6n dinh tdng thé trong mat phing uon

Vai .»1 = 1,872 vam | = 8,31, tra bing I1.2, phu luc Il dugc hé 56 |, = 0,155,
Diéu klen &n dinh:
o= wa-nA ) = 8978 10%0,155 x 277,2 =
= 2,08.10° daN fem® < Ry = 2.1. 10°daN/cm?.

- Ki€m tra dn dinh t6ng thé ngoai mat phang uén:

Trudc hét, tinh gia tri mémen d dau ot doi dien vai tigt dien da cd M, = -153,58.10"
daNm. Trong vi du nay, ung vdl tung trugng hop tai trong, da cong duge gia tri tuong
Ung & dau kiala M| = -34,85.10 *daNm.

Momen & /3 doqn chHt 1a

M=M,+ (M -M,)3 = -15358. 10 + (34,85, 10"‘ 153,58.107/3 = -114,15.10°,
ma max (M ; M 12 = M,;Q = -153.58.10%2 = -76,79.10"daNm, diung gid tri mémen qui
udc dé tinh toan aM =M, nghla la M’ = - 114,15.10°daNm dé kim tra én dinh ngoai
mat phang khung.

] M A 114,15.10° 277,2
D& léch tam tuong ddim = — E o= 5 . =453 <5
N W 89,78.10° 7777
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Dua vao bang IL.5. phu tuc I, xde dinh hé 88 o, §
a = 0,65 + 0,005m = 0,65 + 0,005.4,53 = Oézi,_
A, =39,55 <} = 314VE/R = 3,14V2,0.10°2100 = 99,3; 8= 1.
Tinh duge € = §/(1 + am) = 111 + 0,673.4,53) = 0,247, A = 39.,55. Tra bang I1.1
phu lue IT duge Py = 0,9 ’
Diéu ki¢én 6n dinh ngoai miat phang khung:
o, = NiCp A,) = 89,78.10%(0,247.0,9. 277,2) =
" =1,457.10°daN/em? < Ry = 2,1.10°daN/em?.
- Kigm tra én dinh cuc bo:
V4i ban cdnh cdt, theo bang 3.3. cd:
[b,/3] = (0,36 + 0,1AWER (6 day X =1_= 1,872);
(6,0 1= 10,36+ 0,1.1,872v 2,1.10°/2100 = 17.3.
Tiét dién cot d3 chon cd b,/ .= (48 - 1.2)/(2 . 2) = 11,7 < 17,3,
V&i ban bung <ot, vi kha nang chiu luc clia cot duge xdac dinh theo diéu kién 6n dinh

tdng thé trong mat phing khung nén ti s8 gidi han [# /] xéc dinh theo bang 3.4.
Ungvaim =6,1 > 1vai=1872>08tacs

- 2,1.10"
fh/o,] = (0,9 + 05AWEIR = 10,9 +0.5. 1,872}, = 59,64.
75-2.2
Tiét dién da chon ed i /3, = ——12— = 59 <[h /3] = 59,64,

Vay ti&t dién da chon nhu hinh 3.4 1a

x g

thda mén, 2 253 i5——;H»2

3. Thiét k€ tiét dién cot dudi dac g | IR

=2

a) Dang tiét dién ~ 12 %§ L

V&i cdc c6t bién cda nha céng nghiép ¥ & ¥
mét tang, cot dudi dac cd tidt dién dang 3 ;
chit H khong d6i xing. Hinh dding nay ta |l . ot
do hai cap ndi luc cd mémen trai ddu dung b o750 -
dé tinh cot dusi (M, N| va M, N, ) 6 tri =

s6 khac nhau nhiéu. Déng thai véi hinh
dang nay thi lien k&t ddm cdu truc véi nhdnh . )
trong cia cot s6 duge thuc hién dé dang. {inhy 3.4, Tigt dién cét cha vi dy 31
Nhanh mai (phia ngoai} dung thép ban, cd t1 1& chidu réng va chigdu day lay theo bang
3.3. Nhanh cau truc (nhanh trong) dung thép can hinh chif I. Bung ¢t dung thép ban 6
1 1
chiéu day bang ( — + — )b, nhung khong nhé han Smm.
80 250
Vai cac bt gita, oot dudi dac thuong cd dang déi xing. Moi nhanh ctia nd tuong tu
nhu nhanh trong cGa cot hang bién. Bung cft 5 thé dung thép ban (nhu & cot bién)
hodac dung mét thép [ hinh khidc (khi chiéu cao tigt dién nhéi. Digu kién cdu tao cua
nhdanh va bung tuong tu nhu 8 nhanh trong va ban bung ¢4t bién.
Chiéu cao 2 cla tiét dién cdt chinh 1a &, da chon trudc day. Chieu réng b cia tiét
dién c6t (chinh la chiéu cao cta thép I’ chon bang (1/20 + 1/3014 , hoac bang (0,3 +
0,5)4. Dién tich tiét dién cta cdc nhanh thusng xdp xi hoac bang nhau.

b) Dién tich tiér dién
Cd thé tinh s0 bo dién tich yéu chu cda tidt dién cot dudi dac tuong ty nhu da tinh
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véi cot trén, ed chit ¥ d&n tinh khong d8i xdng c¢da tist dién cdt bién. S dyng coéng thic

N €
A =—11125+(22~28 — ] (3.20)
Y Ry h
N
hoae A= — : (3.21)
(P]IR}'

vli e = M/N; h- chidu cao tiét dién cot;
- tra bang I1.2, phu lyc I1 theo
Ax = AKV’RIE vam = pm = nelp,

le xl

l
‘ban diu, gan dung ldy A, = —= =
' & B A r 0,48h

X

vam, = 1,25¢/0,46h = 2,Te/h.
Phan phéi A . vira tinh duge theo ti 18 tuong déi A
Anhméi = Anhcl = (0’3 + 0’4) Ayc

va theo cdce qui dinh v& cdu tao d€ chon ra ti€t dién tirng bé phan va cdu tao nén tiét
dién cht Ang

bung = (0,2 + 0.3) A3

nguyén = Ahung + Anhméi
c) Kiém tra tiés dién. )
LS x .

- Sau khi cdu tao tiét dién, L, Jred; P Yphai Xy
xac dinh trong tdm va tinh cédc ‘[
dai lu’gngJ J me-u’ W hai M
oo Ty Ax, tl.wng tu nhu da am x —
& cot trén. ‘

Cdu tao ti&t dién cot dudi N N
¥
_‘QO

+ A (3.22)

nhet”

déc xem hinh 3.5.

- Ki€ém tra 8n dinh tdng thé
cua cét theo cd hai phuong
trong va ngoai miat phing
_khung

o = Nllp A,) = Ry; (323

o, = NiCp A,,) < Ry; (3.24) x
trong do Ang— dién tich lam viéc
cia ti&t dién cét, p - hé s6 udn
doc chiu nén ding tam cia cot,
tra theo 4, = I /r,- bang IL.1, phu lye IT; C - hé s§ 4nh hudng cia mdmen udn trong mat
phang khung dén sy lam viéc cia cdt theo phuong ngoai mat phéng khung, Xée dinh C
tuong ty nhu d ot trén; ¢, tra bang I1.2, phy luc 11, - theo d6 manh qui udc A=A, \/}—?;7_
va d§ léch tinh d&i m | = ne/p, & day - xdc dinh theo bang I1.4, phu luc II; e = MIN p=
WA, voi W, tinh vdi tha chiu nén nhidu nh4t;

- On dmh cuc bd cia ban cdnh va ban bung c6t duge kiém tra tuong tu nhu 4 cot
trén. .

Khi ban bung cot dudi khéng én dinh, cin tang dién tich mét hodc cd hai nhanh
(canh) cot va ki€m tra lai tiét dién méi cia cot theo cong thuc:

a, = N/lp, A’} = Ry,

trong d¢ A’- dién tich lam viée ctia cdt, bao gdm hai nhdnh va phin ban bung sat vdi hai
nhdnh, méi bén réng C, = 0,856, VE/R,

N4
T
@\_Jﬂ

L
h L d}:

Hirh 3.5 Tiét dién cbt dudi dae
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A’ = Anhm{li + Anhcl + 2,((§le|). (3.25)
Phan ban bung g giita coi nhu dd médt 8u dinh, khong lam viéc. Khi A3, > 22VE/R,

phai gia cutng ban byng bang cde dbi sudn ngang, khodng cdch cde déi sudn ngang nay

bang (2,6 + 3y i

Vi du 3.2. Chon tigt dién cot dudi dac theo sé liéu & vi du 3.1.

N6i lue tinh todn & tiét dién I-I chan cot la:
= 370,89 . 10°daN; M,

N

Max
Trong luong ban than cét:

= 249.87.10° daNm.

phan cot trén G, = Avh, = 0,027 . 7,85.10° . 6,4 = 1,36.10°daN.

SN 370,89.10° )
phan cot dudi G, =—why = —————— . 7,85. 10

KR 0,5.21.10

= 5,6. 10" daN.

1,4 .144 =

Luc nén téng cong N = 370,89 . 10° + 1,36. 10* + 5,6 . 10° = 377, 85 10° daN.

a) So bo chon tiét dién

Chiau cao tiét dién cét ¢a chon trude h = b

Do léch tam e = M/N = 249 87. 101’!377 85
Dién tich y&u chu cha tist dién, sd bd t,mh theo:

(1,25 +25 — )=
Ry h

Chon chiéu day ban byung 4,

377,85.10°
2,1.107 .1

= 16 mm.

= 1,250m.
10° = 0,66 m.

Dién tich ban bung A ~ 1 6 125 = 200 cm®

Dian tich mdi nhanh cot =

462 - 200

2
Chon nhdnh cau truc la thép hinh I 60, c6:

Anhu

Chon nhanh mai 1a thép ban - 600 x 24, co:

= 131 cm?

132 cm ,J = 75450 cm ,Jx = 1720 em™.

. 066 4.2 2
(1,25 +2,5 -———1 ) =462 . 107" m° = 462cm
2

L 0,5(60 - 1,6)
A =60.24= 144 cem™ b8 = — =121
_ 2,4
Chon ban bung la thép ban - 1220 x 16 cd A, = 195,2 cm?,
Tiét dién da chon nhy hinh x
3.6. 34 753
?5 95
b) Tinh cac ddc trung hinh X,
hoc caa tiét dién va ddé manh, — —
dd léch cia cdt oy l?
Y ~16x1220 || X, 2
by
Dién tich tiét dién; oF : — S
A= Anhm + Ah + Anth = S sl — 22 439 ! Eg
=144 + 195,2 + 132 = N x, i
471,2 em?. '\lt‘h c::i:3_~1r
24_ L. 588 &38 L
Khoang céch tif truc trong 1 7250 7
tdm riéng x, - x; cha nhdnh x X,

cAu truc dén trong tam toan
tiat dién:

Hiit 3.0, Tiét dién cét & of ay 32

43



DX A, 144 (125 - 1,2} + 195,2(125- 1,2 - 61)
yl = = — = 63,8Cl]1<
A 471,2

Truc trong t&m x - x di qua trong tam tiét dién va song song vai X, -x)
Cac dac trung hinh hoc cua tiét dién:

,  1,6.122° , )
J =144 . 60° + — + 2,27 1952 + 1720 + 132 . 63,8 = 1300476 cm™;
1300476 2 1300476 s
i = ———— =2124886cem W o= ————— = 177418 em’
ur 61,2 : (63,8 + 9,5)

4. 60° .
J, = 78450 + ——— = 118660 cm";

12 _
1300476 118650
Po=\j——— =5253% r =\/——— =1587
471,2 : 471,2

2830 _ 21.10°
+DOmanhi, = — - =548, =548 Sy TR = 173

: 1.
1440
A= = 90,73
Y 15,87 ,
+ Momen tinh 14 mémen duong, d6 1&ch v& phia nhanh m4i. Tinh d6 léch:
471,2
m=e. = = 1,46
i 21249,6
Ti 1& dién tich ca canh nén va ban bung:
A 144 —
nhm =0,74 vaid =173<5
A, 195,2 :

Tra bang I1.4, phu lye II, dng vai tigt dién loai 5 (vi 46 léch hudng vé phia cdnh thép
ban):

= Anhm —
Vai, —— =05 ey =(1,75-0,Im}-0,02(5-m). A =

A
b
=(1,75-0,1.1,46) - 0,02¢(5-1,46). 1,73 = 1,48
o Anhm _ . T
Vi o 1cdny =(1,9-0,1m)- 0,02(6 - miA =
b
=(19- 0,1.1,46)-0,02(6-1,46}.1,73 = 1,59
Anhm
Néisuy, vdi —— = 0,74 duge 4 = 1,53.

A

D6 léch tam tinh d6i | = ym = 1,58x 1,46 = 2,23
V6id = 1,73 va m, = 2,23, tra bang [1.2. phu lye Il dude ¢, = 0,414,

I

c) Kiém tra n dinh cuc bé
Véi ban cdnh c6t & nhanh ma4i, theo bang 3.3 tinh ti s6 gigi han
2,1.10°

[6,/3,1=0,36 + O,IOVER = (0,36 + 0,1 .1,78). \/———_  =16,85
2,1.10

Ban cdnh da chon cd ti s6 thuc té:
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= 16,85.
IS [y
Ban canh thoa man diéu kién &n dinh cuc ho.
Vdi ban.bung ¢6t, vi khd nang chiu luc cda cét duge xdce dinh theo dleu kign 8n dinh
téng thé trong mat phang khung nén ti s6 gidi han [ A /3, | x4c dinh theo bang 3.4.
Khim =146 >1vail=173>08taco IoxeeT:

[A/8,] =109+ 05WE/R =(0,9+0,5. 1,73) \/— s 58

_ 122
Ti 56 thc t& hy/d, =— = 76,25 > 55,8,

H

Ban bung bi mit 6n dinh cuc bg, chi ¢d m6t phan chidu rong sdt hai canh cung lam
viéc voi canh. Chisdu TOng doan ciing lam viéc:

— 2,1.10°
C = 0,85éhv’EfR = 0,85 1,6 = 43 cm.
Vo21.10°

h :
Tis6thuetée —° = 76,25 > 2, 2«}«::3 =22 \/ e — = 69,6.

h

Phai lam cdc dbi sudn ngang gia ¢& ban bung. _
Khoang céch cic sudn ngange = 2,6i, = 2,5. 122 = 305 cm.

1220

Bé réng sudn ngang b, = S + 40 = 80,6 mm. Chon 6 = 100 mm.
- 21.10°

Chigu day suon &, = 2b VR/E = 2. 10,0, ST T "

= 0,63 cm. Chon ¢, = 8 mm

d) Kiém tra én dinh t8ng thé trong mét phang khung
Theo cong thic: o, = Nip,.A)
Véi g, da tinh trén déy ¢, = 0,414; A- dién tich Jam viéc cua tist chen

A=A +AL,, 20,5, =144 + 132+ 2.43.1,6 = 413,6 em*,
377,85.10° .
Vay o, =———— = 2206 daN/em"
0,414 .4136
) 2206 - 2100
Triss vugtqua A= — ———— = 5%
2100

e) Kidm tra 6n dinh téng thé ngoai mét phdng khung
Cap néi lyc dé tinh toan & tiét dien [-1: N = 377,85.10°daN va M = 249,87.10° daNm
ung voi cac tai trong 1, 2, 3, 5, 8. Mémen tuong ting & dau kia, cling do cac tai trong 1,
2, 3, 5, 8 gay ra (ldy trong bang ké ndéi luci 1a;
M, = -2569.10 - 8,68.10" - 104,92.10 - 14,86.10" - 4,9.10* = -157,02.10° daNm.
Moémen 16n nhat & 1/3 chigu dai cot la

- 1 _
M = 24587.10° + 5 (-157,52 . 10% - 249,87.10% =114,24.10° daNm;
0,5M_ . = 0,5.249,87.10% = 124,94.10° daNm > M.

madx
Vay dung trj s6 mémen dé€ ki€m tra én dinh ngoai mat phdng khung la

= 124,94, 10° daNm.
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Tinh d¢ léch tAm theo M’ )
M A 124,94.10°.10° 471,2
m,=— . = T - =073<5
* N W 377.85. 10 21249,6
Hé s5 anh hudng C xac dinh theo
C=p8/(1+am).

Theo bang I1.5. phu lye II, dng véi A = 90,7 nhd hon d6 manh
2,1.10° °

Xlran

A, = 3,14VE/R = 3,14 . =993 thi g=1
' 2,1.10°
. J, 43200
Vakhim, < lthia=1-03— =1-0.3 = 0,83,
Jy 75450
trong dc J,- mémen qudn tinh cia cinh nhé déi véi trucy - v,
2,4 . 60° A
Jy = ————— = 43200cm7;
12

J, - mdémen quén tinh clia canh 18n d8i voitryey -y,
J, = 75450 cm®.

Tinh C = 1/(1 + 0,83.0,73) = 0,62

Vaii, = 90,7, tra bang [1.1. phu luc II, duge Py = 0,665

Kié€m tra 8n dinh ngoai mat phang khung theo

N 377,85.10°

a, = = = 2215 daN/cm”.
Y Cp A 0,62 .0,665. 413,6

So v6i Ry = 2100 daN/em?, lugng vugt qua la:
A 2215 - 2100

2100

= h%.

O day A la phan dién tich lam viéc cua tist dién (khong tinh dén phan ban bung da
méit én dinh).

4. Thiét ké tiét dien cot dudi ring

- a} Hinh dang va cde yéu cliu cdu tao tiét dién

Cot duéi réng thudng duge dung khi ¢at ed chidu cao 16n haac khi can thiét phai mé
rong tiét dién cho phi hgp vai-kich thude cda cau chay.

Cot dudi cha nha cong nghiép mot ting, mot nhip hoac ¢ot bién cia nha eong nghiép
mot ting nhigu nhip cd ti€t dién khong d6i xidng, bao gom hai nhanh: nhanh ngoai
(nhdnh mai) va nhdnh trong (nhanh cdu truc). Nhanh ngoai dung thép can hinh [ hoidc
dung t8 hgp cia mot thép ban va hai thép gde. Nhanh trong diung thép can hinh I hodc
dung tigt dién t6 hgp tu ba thép ban. Dung tiét dién 1a thép hinh don gian cho ché tao
nhung khd digu chinh kich thudc d&€ cd duge tiét dién cd 6n dinh déu theo hai phuang
(trong va ngoai mat phang khung).

Tiét dién c6t dudi réng cha cot gilta nha mot ting nhidu nhip thudng déi xding. Cau
tao cia titng nhanh riéng biét tuong ty nhu cfu tac nhanh céu truc cia cot bién (h.3.7).

ChiBu cao tiét dién A chinh la b, da chon trude (chuong 1). Chidu cao thép hinh [, I
(chigu rong b cta tigt dién cot) nén chon vao khoang (1/20 ~ 1/30) A,

Do cot dudi ed luc cat 1dn nén thudng dung hé bung dang tharh gidrng. Cdac thanh
gidng thuding la mot thép goc bo tri theo hé tam giac cd hoac khéng ¢ thanh ngang.
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. Truc edc thanh gidng héi tu & tryc nhénh cdu chay va § truc hodc & mép ngoai (séng thép
hinh) cta nhénh mai. Di€ém hgi tu cia cédc thanh gidng trén thanh nhanh goi 1A mét gitng. .
- Khoang cach cdc mét giding chon trude, sao cho géc nghieng o gilta truc thanh giang
xién va truc nhanh bang 30 dén 60°. D& dé gia cong ché tao, nén chon « vao khodng 407,
45%; 50°.

I X Y J’fL ¥ xH L
B

T T

Hink 3.7. Céo ti€t dién ¢t dudi rdng :
a, b, ¢ day bién; d) day gilda

b} Chon tiét dién (h.38) -

Khi chiu uén quanh truc réng x - x, ¢dt réng lam viéc nhu mét dan hai cdnh song
song. Viéc chon ti&t dién xufit phat tit digu kién bén cia ting nhdanh riéng ré. Momen
uén M, va lyc doc N cia cft gay ra ndi luc doc N trong céc nhanh cdt. Xdc dinh N
cho tung nhanh riéng ré theo trinh tu sau:

Can cd vao cip ndi luc nguy hi€m nhat da chan trong bang t8 hop luc, ta c6 cap noi
lye nguy hi€m cho nhanh 1 (nhdnh cau truc) 1A M|, N|; va cho nhdnh 2 (nhdnh mdi) Ia
M, N,.

Gia thi&t rdng dién tich nhanh ti 1& véi luc doc etia nhanh N
phuong trinh xac dinh vi tri trong t&m tiét dién

,» M+ M, M,C
yool—m— + Oy +

N]'N?. NI-NZ

Ban dau gia thiét C =~ h, thay vao phuong trinh trén va gidi tim duge y, 1a khoang
cach tif tryc nhanh 1 dén truc trong tam toan tist dién. Khodng cach ti truc trong tim
toan tiét dién dén trucnhénh 21a y, =C-y =7 - ¥y

nh

thanh lap duocce

nh?

=0 . (3.26)

. Y2 M,

Luc doc trong nhanh 1 N ah1 = NV p—— + — ; (3.27)
C C
' Y1 M,

trong nhanh 2: N, = Nz_(j" + _E— (3.28)

Gia thiét hé s6 6n dinh ¢ = 0, ’? 0,9, tinh duge dién tich tist dién yéu cau cho tiing
nhanh riéng ré,

cho nhéanh cau truc, AyCnhl = N . //lpR)¥ (3.29)

cho nhdanh mai, ) Aymh.‘2 = N, 2/ {¢eR), ' {3.30)
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trong d6 R- cudng 4o tinh todn cda vat lidu thép, (daNfem™).

Theo cac yéu ciu hudng din vé cdu taoc tist dién, bd tri tiét dién cdc nhanh cot va tiét
dién cét roi tinh chinh xac lai dién tich thue vita bd tri A A Cae dién tich nay cd
thé sai khac chut it so voi A ., A2 vita tinh trén day.

Xac dinh vi tri trong tAm ctia tung nhanh. Vi nhdanh 1 (nhanh cau truc) la nhanh
d6i xdng nén truc x;—x; di qua trong tdm ciing chinh 14 truc ban byung ctiia nhanh. Vi
nhinh 2 (nhianh ma&j) cdn phai xac dinh lai vi tr truc trong tam x;—x, theo tiét dién vita
chon bang cac phuong phap cla sic bén vat liéu. Tit dd, tinh duge khoang cach 2z ti
mép ngoai nhanh mai dén truc x,—x, suy ra

nhit “fanl2

C=h-z,. (331 - X Yy X Yy |1
Trong trutng hgp tiét
dién nhanh mai chon dang S S —
thép can [ thi 2, duge tra |
bang theo s hiéu cua thép J &
can hinh [vita chon. 3; 2
Xac dinh cac dac trung Y | Y ia
hinh hoc J,|, r,, cta nhanh
1 déi vdi truc ban thin x;—x;
va J,, 1y cia nhanh 2 déi y — 3 —i
véi truc ban than x,—x;.
Khoang cach ti truc Ly 4 J;
trong tam tiét dién (x - x) x
dén truc cdac nhanh

L'
™
My
S
f

Hinh 3.8 Chon tiét dign cét dudi réng

*

¥y = A )lA).C {3.32)
y,=(A,/AIC=C-y, (3.33)
V& A = (A, + Ay, ladién tich tiét dién toan cot.
Moémen quén tinh cua toan ti€t dién d6i vdi truc trong tAm (x - x} la
2 2 .
Jx = (Jxl + yl Anhl) + (JXZ + y.? Anlll}' (3.34) .
Xac dinh hé thanh bung. Chiéu dai thanh giang xién S xdc dinh theo cach hoi tu cua
thanh xién:
S = \mz + C* khi thanh xién hi tu trén truc thanh eanh,
S = hfsina = b fsina khi thanh xién héi tu & mép ngoai thanh canh,
trong d6 a- khoAng cach cac mat giang trén thanh cdnh; - gdc gitta truc thanh xién va
thanh canh ding. Chon thanh xién 14 mot thép gde ¢d 6 hiéu tit L50 x 5 dén L80x8 (véi
cdc nha cong nghiép thong thudng). Tra bang s6 tay thép goc d€ ed duge dién tich tiét
dién thanh xién A, va ban kinh qudn tinh nhé nhit cla tiét dién »
Maxix = Sjlllr
Tra bang IL1, phu luc U duge .
Ung sudt trong thanh gidng xién do luc cit thue t& (3 tiét dién I-I chan cot) gay ra
duge ki€m tra theo cong thic

miny

D6 manh cua thanh xiéen A (3.35)

minx’

o= N PrinAny) = R, (3.36)
trong dd N, - néi lue doc trong thanh giang xién do luc cat @ trén tiét dién gay ra,
N, = @/2sing; {3.37

v- hé 88 didu kién }lam viéc ctia thanh xién, ké dén sy léch tam gilta true thanh va
truc lién k&t khi tiét dién thép gdc L chi [ién két 4 mot bén edanh, v = 0,75
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Do manh tinh déi cla toan ¢dt theo truc 4o x - x xac dinh theo

Ald VA S+ RIAIA O =1 4], (3.38)
va do manh qui udc AgVRIE; (3.39)

trang dd: 4 - d6 manh ban dau cda toan tiét dién ot 1y vai true x - x (theo chidu dai
tinh toan cua toan cot dudi theo phuong trong mat phang khung: /| va ban kinh quan
tinh r = v.J JA), k- hé s6 phu thude gic nghiéng cia thanh giang x:én va truc nhanh, Iy
theo ba‘mg 3.5:[ A]- 46 manh gidi han, lay theo bang 1.5, phu luc I

Bing 3.5. He 8k dd tinn A,y

& 30 a5 40 [ 45 50-60

Tinh luc cat qui ude theo cong thdc
Q= 7,15 x 10"(2330 - E/IR)N/yp, (3.40

trang dd N- luce doc 16n nhét trén toan cot (gia tri 1on nhat trong hai gia tri Ny va N,);
- hé 56 uan doc, phy thu6e 4, tra trong bang 11.1, phu luc 1.

Néu Q= Qpoers da dung d€ tinh thanh bung xién thi khéng can phai tinh lai thanh
Xién va 4 4 cla toan cot.

Néu Q, w > Qe 1o thi phai tinh lai thanh bung xién theo Qqu’ dong thoi tinh lai 4,
ctia toan

Thani g ngang chiu lye rdt bé nhung lai can thiét d&€ gidm chigu dai tinh toan
cho cac thanh nhanh. Vi vay thuong lay theo cfu tao: chon tiét dién giéng nhu tiét dién
thanh bung xién

¢) Kiém tra tiét dién c6t
Trude khi ki€m tra tiét dién nhanh, ¢éin tinh lai chinh xdc lue nén tac dung lén ting

nhanh N .. N .. theo cac 88 ligu y, y,, C via tim duge;
Y2 M, Yy M,
Nnhl =Nl' 2 + 'E— :N"h:=Ng. (T + E‘_

Khéng lay dau ban thancia N, M|, N,, M,

D6 manh riéng cia titng nhanh d6i véi true ban than cia nhanh:

:mh“"r yJ: mh"’]r 2« (341
trong dé tmhi, s~ €hiéu dai tinh toan cla nhanh 1, nhanh 2 theo phaung lam vidge
quay quanh truc x,—x, x;—; (chinh la khodng cach a giita cdc mat giang); /., J},nhwhi?“u
,daj tinh toan cta nhanh 1, nhénh 2 theo phuong lam viée quay quanh tn,lc y—y (chinh |a
“chidu dai tinh todan theo phuong ngoai mat phing, {, cua toan ¢dt): (ry), o ban kinh
quan tinh, tuong ung vai J . )’ A tla riéng nhanh 1 véi truc ban than; r, 7,5 bn

nh Vo
kinh quan tinh tuong ang véi -, J, A - cia riéng nhanh 2 voi truc ban th&n cla nd

Aa = Lot Aa = LanPyi A =

Tim duge Ay may = MAX ux:"‘_\-l‘ (342)
Agmay = Max (4,53 A 2! (3.43)

Tinh do manh qui use A, =4, mv’mzc (3.44)
Aamax = Az VRIE. (3.45)

Ki€m tra tiét dién titng nhanh riéng ré theo céng thue:
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Dby = ‘Vnhl'f{(?niA y = Ry, {3.46)

nhl

Tunz = Nnhl"“'f’zAnhl) < Ry; (3.4
trong do ¢, p,- hé s8 udn doc cua thanh nén ding tam, tra bang I1.1, phu luc II theo
A lmax va AZmax'

Ki€m tra 8n dinh toan cdt theo truc 4o (x - x), tién hanh lan lugt vai tiing cap M; N,
va M,;, N, theo phuong phdap sau :
Vdi cap 1, tinh e, =M,N, (3.48)
va do léech tam tuong déi m = e (AlJ )y,
trong dd y- khodng cach tu tryc trong tAm x - x d&n truc nhdanh nén (gay bdi M,, N))
nhung khong bé han dén mép ban bung cua nhdanh nén do.
Tit m va 4,,{da tinh & ph#n b), tra bang IL.3, phu luc II dudc ¢, .
On dinh toan than c6t rdng duge kiém tra theo cong thiic
N/, Ay = Ry, (3.50)
trong d6 A- dién tich tiét dién toancét A=A, + A .
Cach lam tuong tu doi vdi cap M,, N, va kiém tra theo cong thic
N,f(p, A) < Ry. 351

Vi du 3.3. Thiét ké cot dudi réng theo sé lidu d vidu 3.1

a) Chon tiét dién nhdnh
So bo gia thiét khoang cdch hai truc nhdnh € = & = 1,2bm. Khoang cach tif tryc
trong tam toan tiét dién d&n truc nhanh cau truc (nhanh 1);

Y, =0,55C =0,55. 1,25 =0,Tm; y,=0C-y =125-0,7=0,55m.

Lyc nén 1én nhét trong nhanh cau truc, tinh duge theo gia tri M = = M, vA N,
tuong ding:
y; M, , 055  156,78.10° ,
Ny =N, 2 +— =3653100 —- + = = 286.10 daN
C C 1,25 1,25
va lyc nén lan nhat trong nhanh mdi, tinh theo gia tri M} =~ = M, va N, tuong dng
y, M, , 07  24978.10° \
Nopo =N, 25+ =2 =37089 10° —_ + =407, 10%aN.
- - C C 1,25 1,25
Gia thist hé s6 ¢ = 0,8, dién tich yéu cilu cua cdc nhanh 1a
N 286.10° , -
A\'cnh] = — = = 170 cm®; i
: #Ry  0,8.2100.1 R
N, 407.10° , : =
A =—7 = —————— =242cm". 12 1| 179 |
: oRy 0,8.2100 .1 " s
3
©
Theo yéu cau do cding, chon bé réng cot (chidu cao tiét Y o N Y
diél’l_ nhér_lh) b = 60cm, (ti s6 b;’!zd = 60/1440 = 1,24y . I :R
Nhanh 1 dung tiét dién dang chit T t8 hop tit ba ban
thép c6 cac kich thudce va dien tich 1a: —= —
A, =56 12+2 25 2=167,2cm? 250 L N
Tinh céc dac tryng hinh hoc cta nhanh 1 (h. 3.9): _ X
2.2.25° )
X 12 = 5208 cm Hinkt 3.4, Tidt dign nhanh ciu truc
{vi dy 3.3)
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ry = \fJ“,!A = v 5208/167.,2 = 5,57 emy;

nhl —

24 220
1,2 56° 642 4

J =———— +2.50.29% =101600 cm®;

yl 12 - J "[’220”\5_

ry = VJ /A5, = Y101600/167,2 = 24,6 cm.
Nhanh 2 diung ti€t dién £8 hop tit mot thép ban 560 x 20
va hai thép goc déu canh L 220 . 16 (h.3.100 ¢ A, = 68,6 -
2, _ £ ¥
cm*; z,, = 6,02 em. « .
Dién tich ti&t dién nhanh 2 S ] %
A ,=56.2+2.686=2492cm?. A
Khoang cach tit mép trdi cta tist dién (mép ngoai ban F4

284

nh2

thép) dén trong tAm tift dién nhanh mdila z, X,
z,=YAz/YA = (1121 + 2.68,6 . 802)/249,2=
=4,86cm. fiandi 300 Ti,ét dién nhanh mai
Céce dac trung hinh hoc chia 18t dién {vi dy 3.3)
56.2°
Jx2 =

1121486 1? + 23175 + 68,6(8,02 - 4,86)’] = 9426 em?;
¢ .= V8426/249,2 = 6,15 cm; '
: 2.66° 2 4

Jyp = +208175 + 686(30-6,02)° ] = 114514,88 om’,

Fya = v114514,88/249.2 = 21, 44.
Tinh khodng cach giita hai truc nharh
C=h-2,=125-4,86 = 120,14.

Khoang cdch tif true trong tim toan tiét dién tdi nhanh |
A 249,2 249,2

H

C= 120,14 = . 120,14 = 71,9 cm,
A (167,2 + 2 + 9,2} 416,4

¥

va khoang cdch tir truc trong tam todn tiét dién tSi nhanh 2
y,=C-y =120,14-71,9 = 48,24
Moémen quan tinh toan tigt dién véi truc trong tim x - x
Jx = E ')tri + Zyiz"‘j‘nhi '
= 5208 + 9426 + 71,92,187,2 + 48,242.249,2 = 1458906cm?
r = sz 59,2 cm

h) Xac dinh hé thanh bung
B6 tri hé thanh bung nhu trén hinh 3.11. Khoang cdch cdc nut gidng ¢ = 137,56 cm.
Thanh giang hoi tu tai tryc nhdnh. .
Chigu dai thanh xién S = Va* + C° = v137,5° + 120,14" = 182,6cm.
Gdc « gitta tryc nhanh va true thanh gidng xién
120,14

tooy = —
& 137.5

So bé chon thanh xién 1a mot thép gde L125x 8 ¢d A, =197 em®; r

¥ =

= 0,873; a = 41"08’; sin « = 0,658.

= 2,49 em.

mintx

Ndi lue nén trong thanh xién do lyc cét thuct8 @ = 29,12.103 daN la

Q 29,12.10° \
N, = = = 22,1.10° daN.
o 2sina 2. 0,608
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Ki€m tra thanh bung xién:

s 182,6
Bomanhd = =—ur = =136«
minix 2’49 4t
< [A]=150. Nn
Tra bang I1.1, phu lue IT dugc
(pmlm,\' = 0'75

Hé s6 digu kién lam viéc cia thanh xién
v = 0,75 (k€ dén sy léch tam giita truc lién

két va truc thanh).
bieu kién &n dinh:

N, 22,1 . 10°
T A 075,075 197 Q
VPrx R S R
Ty A
3 2 X
= 1,99 . 10" daN/em” < \g
< R = 2,1.10°daN/em? N
D& manh toan cot theo trucdox -x la
I, 2880
A ==Y = =4865.
r, 59,2

Vdi @ = 41908’, n6i suy bang 3.5, dugc

hS
th e — — —
K = 30,3. 2 15 T
- A . 416,4 N —
A =\/,1; +K— =\/4865"+303 — = ! 1
I A[x 2 v 19$7 y ‘12—’\,56.0 % .;z/
= 51,8 «<[4] = 120. ! @
Theo A, = 51,8, tra bang II.1, phu luc II 456 2524 T8 =
duge ¢ = 0,86. ! 7250
Tinh lue cat qui ude: x

Quu = 7,15.10°%(2330 - E/R)N/p.
2,1.10") 370,89.10°
2,1.10° 0,86

Hink 3.77. Than cbt (vi dy 3.3)
Q= 7.15.10°(2330 -

=41.10° daN.

’ Nhén thiy rang, luc cit d4 ding d€ tinh thanh gidng @ > Qqu, do vay khong can phai
tinh lai thanh bung xién va 4 ,.
Thanh bung ngang tinh theo luc cat @ , = 4,1.10° daN. Vi @, Tdt nhd, chon thanh

bung ngang theo dd manh gidi han [ 1] = i50, Dang mot thép g(gc déu canh L63 x 4 6
Foin = 1,25 eni:

120,14 .
A= =96 <[A]
1.25
c) Kiém tra tiét dién cét da chon (h.3.11)
Nhanh 1: N6i huc tinh toan

48,24 156,78.10°

3
N,,, = 3653.10%.

+ ~ = 277.10% daN.
120,14 120,14
l 1440 Lo 137,5
Do manh cda nhdnhd = = = —— =58854 ,= — = = 2b<«< A\,l,
1y 24,6 oy 5,57 ;
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max 3 »
Ki€m tra vng sudt

Tu A =21, =585 tra bang I1.1, phu lue IT duge Crain = 0,865

277.10° e,
o =N /Pmindan = ————. = 1,915.10" daNjem” < Ry
0,865.167,2
Nhanh 2: Noi lue tinh toan
L 71,9 249,78.10° X
N, = 370,89.10°. + = 429.10" daN;
“ 120,14 120,14
L, 1440 Iy 137,5 .
Ap=—L =—— =671,=" = =2236 <A, -0
T, 21,44 : P 6,15 -
Tu i, = 67 trabang IL1, phu lue Il duge ¢, . = 0,8
Kiém tra tng sufit
Ny 429.10° s ,
o = - = =215, 10”° daN/cm".
Poninina 0,8.249,2

Sovai Ry = 2.1.10° daN/cm?, Ung sudt vugt qua:
2,15.10° - 2,1.10°
2.1.10°
Khong can phai chon laj tiét dién.
Kiém tra toan cot theo truc do x - x:
Vai cap 1: e = 156,78‘103;’365,3.103 = 0,43 m = 43 cm;
m = e (AlJ) y = 43(416,4/1458906) . 1.9 = 0,88;
A, = A VRIE = 51,.82,1.10%/2,1.10" = 1,64.
Theo m = 0,88;; = 1,64 tra bang I1.3, phu luc Il dugc ¢, = 0,474,
N Ky, A) = 365,3.10%(0,474.416,4) = 185.10° daN/em” < Ry = 2,1.10% daN/em*
Véi cap 2: e, = 249,87.10%/370,89.10* = 0,673 m = 67,3 cm.
m = eAl] )y = 67,3 . (414,6/1458906).(48,24 + 4,86 - 2,0) =
= 67,3.1414,6/1458906) . 51,1 = 0,98
A =164
Tra bang I1.3, phu luc II, duge ¢, = 0,45.
N./(p, A} = 370,89.10%(0,45 . 416,4) = 1,98.10° daN/em? < Ry = 2,4.10° daN/em®,

1

00% = —- .100% = 2,38% < 5%

H

d) Tinh lién két thanh gidng vao cdc nhdnh cot.
Duting han lién két thanh gidng xién vao nhanh cot chiu lve N = 22,1.10° daN.
Vdi cdac loai thép (,:‘ci R, . = 4300 daN/cm~, diing que han 342 thi
ah = 1800 daN/em; Rgt = 0,45R,, . = 0,45.3450 = 1550 daN/em*.
Han tay nén ﬁh = 0,7; ﬁl =1.
B Ry = 1. 1550 = 1550 daNjem?;
b‘hRgh = 0,7.1800 = 1260 daN,r’csz(ﬁ,R")min.
Thanh xién la thép goe L125 x 8, gia thiét chidu cao duding han séng £, = 8 mm;
chiéu cao dudng han mép 4, = 6mm.
Chi®u dai can thiét cia dudng han sdng !
goc thanh bung xién vao ma cot la

0,7.N _0,7.22100
Ihs = - = ————— =204 cny
R(BR) 7 0.8.1260.0,75

¥is

Intc

va dudng han mép {, dé& lién két thép

hs*
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03N 0,3.22100

byn = = = 11,7 em.
hm(ﬂRg) 0,6 . 1260 . 0,75

min*¥
Duéng han thanh bung ngang .63 x 4 vac nhanh et tinh dd chiu luc cét Qqu = 4100
daN, rdt bé. Vi vay chon theo cdu tao vdi A, =6mm; A = 4mm;/ = 5cm.
§3.3. Thiét k& céc chi tiét coHt
1. Néi phan cot trén voi phin cot dudi - vai oot

a) M&i néi hai phin cit

Phén trén va phan dudi cdt cd tiét dién khdc nhau; tiy theo digu kién chuyén cha,
dung lap, mdi ndi nay ¢ thé tién hanh & trong nhi may hodc ngoai céng trudng. Vi tri
mdéi noi c¢d th€ ba tri & cling caov trinh vdi vai cot hodc cao han mot chit d€ tiét dién noi
co mdmen nho hon.

Cédnh ngoai edt trén néi voi ednh ngoai ot dudi bing dudng han d6i dau hodc bang
ban phi va cdc dudng han gde.

Canh trong c@t trén han vaoc ban thép "K" bang dudng han d8i dau hoac bang duang
han gdc trong ligdn k&t ghép chéng. Trong truong hgp thd nhat ban "K" chinh 14 mét
phéan cda nhédnh trong cét trén, con trong trudng hop sau, ban "K" chinh 1a ban ghép.
Ban "K" xé ranh, Ibng vao bung dam vai v han véi bung dam vai bang bén duding han
gde (h.3.13).

Bung cdt trén lién két vai dam vai théng qua sudn 16t va cdc duimg ban goc.

Khi ding giai phap néi & cao han mat dam vai thi mét phan bung c6t trén duce han
trudc vao dinh cot dudi. M6i néi canh ngoai, canh trong va ban bung duge tién hanh
trén cung mot ti€t dién. D€ tranh bién hinh va Ung suidt han ndy sinh trong qua trinh
thi cong méi néi, cac dudng han néi cin ti€n hanh theo trinh tu: mdéi néi hai phan ban
bung cét trén, cdc doan dudng han gdc ndi canh va bung cot trén, cudi cling 1a dudng
han ddi dau néi hai phan canh ngoai, hai phan canh trong.

Noi Iuc dang d€ tinh mai nét 1a néi luc & tist dién ngay trén vai ¢t (tist dien C', xem
bang 2-2), Khi tién hanh méi néi & cao hon vai cdt, cach lam nay 1a gén ddang, thién veé
an toan. )

Mé6i ndi canh cua hai phan edt duge tinh di truyén ndi luc ma ban cénh caa cot trén
tai ti€t dién ' phai chiu.

Viéc tinh toan tién hanh theo trinh tu sau:

- Tt bang t8 hop ndi lye cot, & tist dien C' ta chon ra hai cap noi luc nguy hiédm
nhat M_ N, vaM_. N, (chinhla M, ,N,).

max? T min? . nas * L
- Tinh néi lue ma cdnh ngoai va cAnh trong phai chiu

N M
i nlix
apoii = 5 T s ' (3.52)
gl T g b
N, M
Slr(mg = ZL + s (3.53)
< b‘

{
b’, = (b, - &) 1a khoang cdch truc hai ban canh cia cot trén.
- Tinh todn, ki€m tra dudng han d6i dau noéi nhanh ngoai theo cong thie
h = Sngm’li"(dhlh) = Rnhy‘ (3.54)
- Tinh todn , ki€m tra dudng han d6i dAu néi nhdanh trong cot trén véi ban "K" theo
codng thiic:

F

trong

Oy = 8,one/@y1,) € B, 7. (3.55)



Trudng hgp canh trong cot trén lien két véi ban "K" bang hai dudng han gde thi gia
thi&t chigu cao duong han & roi tinh chigu dai dudng han cén thiét cho mét bén, ¢ mot
phia lién k&t theo cong thie

8, = S, /20 (BR,)

h trong’ g min’

voi LﬁRg)mm = mlnlﬂhRgh, [J’le[l.
dung /, d€ cdu tao nén chiéu dai ban "K".

Truong hgp méi noi nhanh ngoai phai dung ban 6p thi cach tinh gidng nhu khi ndi
cdnh trong vdi ban "K" bang dudng han gdc, nhung céin thay luc tinh todn la Sn i

Chigu cao duting han ngang néi hai phiin ban bung clda ¢ft trén; dudng han géc nam
ngang ndi ban "K" véi canh trong et trén; duting han ngang lién két bian bung cft trén
v sudn 16t déu ldy theo cdu tao bidng chidu day cda ban thép méng hon trong cdc ban
lién két.

Trong cdc cong thic trén R, 1a cudng do chju nén cha dudng han déi dau; ﬁhRgh ta
hé sd va cudng do dudng han géc; j, R . 1a hé 86 va cuting d6 thép mép dudng han goe,
tra bang L1, phu lue I; - hé s6 ajgu klén lam viée cua lién két.

(3.56}

b) Cd'u tao va tinh tadn vai cﬁt

O vai cot, dam céu truc dat lén dau mit nhanh ciu truc cia e¢t dudi théong qua ban
day day 20 ~ 30 mm. Sudn diu dam cau true cin got nhan mat dudi d& truyén truc Liép
lyc ép mat xudng ban diy nay.

Dam vai déng vai tro lien k&t hai nhdanh cda cot dudi rdng; lién k&t hai doan cot cd
tiét dién khac nhau va 1am ché tya cho dam céu truc. Péng thoi, ddm vai cing lam tang
dd cing cho toan cdt. Tiét dién dam vai bao gom:

Ban bung thang ding noi lién ban bung nhanh mai véi ban bung nhanh ciu truc.
Ban bung dam vai ¢6 thé kéo dai cho vugt qua byung nhanh cau true doan 15 + 20 em.
Khi d6 bung nhanh c&u truc phai xé ranh d& bung dam vai xuyén qua.

Canh trén dAm vai bao gém hai ban thép: mo6t 1a ban day trén mat nhanh cau true,
v&L ban sudn ldt gitra bung cot trén véi bung dam vai. Hai ban thép nay ndm ngang va d
hai phia cta ban "K".

Canh dudi dam vai la mét ban thép nAm ngang lot gilta hai nhanh cot dudi ndi lién
ban bung ¢fia hai nhanh. Day cing chinh 1a vich ngang chéng xodn cta ¢ot dudi.

Dam vai tinh nhu mot dam don gian cd hoac khéng e mit thira, nhip bang chigu cao
ti€t dién cot dudi (b}, chiu udn bdi lyc tap trung Smm truyén tif canh trong cot trén,
Ngoai ra lién két dam vai vao hhanh cau tryc con phai du truyén lue (D + G, ) dat
g ngay trén gbi tda cua dam don gidn nay. Trinh ty tinh toan nhu sau:

Chigu day ban bung dam vai phai da chiu ép mat do (D + G, ) truyén xudng tu
sutin géi dam chu chay

D . +G

_ max Tdee } (3.57)

(b.\ t 2ahdJRcm '
trong dd & - chidu rong sudn gdi dam cau chay (20 + 30 cm); &, ,- chieu day ban day
trén ddu mit nhanh cau chay, nén chor vao khodng (20 + 30) mm; (b, + 20, ,)- chidu
rong qui d&i d€ truyén luc ép mat; R - cudng d tinh todn vé ép mat cia thép, tra bang
I. 1, phyuluc L.

Chidu cao dam vai phai dong thii théa man cac digu kién sau:

- Yéu cau vé ciu tao: i = 0,56, didu kién nay nham dam bao do cing ngam giia
hai phan c6t, d€ bién dang clia haj phan ¢6t tai chéd ndi phai bing nhau théa man véi gia
thigt ban dau khi giai néi luc khung (da cot vai ¢ot ¢d do cing trong mat phang uén cda
khung bang vo ciung).

- Chi2u cao ban bung dam vai i, phéi di dé bs tri cdc duong han lién két: bon dudong

dv
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han gde lién két ban "K" véi bung dam vai chiu tue S, ; cdc dudng han goe lien két

bung dam vai v&i bung nhanh céu chay chiu tac dung cta lue S|

S, =+ G, +B) (3.58)
Ry = Sion /4R BR) T, (3.59)
hy = S /Inhy (BR,), 1. (3.60)
trong dd B- phan lue g&i tua cha dam vai .. ‘
chiu u6n bdi lue S, (xem hinh vé 3.12); Ptr

n- 86 lugng dudng han lién k&t bung dam _:%._ - .
val vdi byng nhdanh ¢Au chay (hai hoac bon A bt ’
dudng); (BR) ;. = 11{1inf{5h}‘tgh;ﬁ!ﬁg1) ‘Era bfiflg i
[.1, theo cudng d¢ iinh todn cia dudng han
goc.

- Ti&t dién ddm vai phai thda man digu kién

chiu u6n. Mémen 19n nhdt M nam ngay tai
tigt dien bén dudi tue Smmg' Vi vay, phai kiém
tra ditdu kién udn cia tiét dién ngay bén trai va Ml

Max
bén phai lue Smmg {(vi kich thudc 1iét dién dam
vai dang chi¥ I & hai phia lyc S,,,, c6 thé khdc
nhau do kich thuée ban canh tréngkhac nhau). CAn phai xac dinh cac dai lugng déc trung
cta ch hai tigt dign 1-1, 2-2 (h.3.14): dién tich; trong tAm tiét dién; mémen chéng uén
thé trén, thd duéi ... va ki€m tra diéu kién udn theo cong thic :

T
A
i
o
N
—a
oY)

Hinh 4 12. Sa d8 tinh dim vai

M_

o= —2 v < Ry; {(3.61)
JK
QS

1= — % <Ry, (3.62)
Jxad\-

trong dd J - momen quén tinh cla tiét dién 1-1 (hoac 2-2) d8i vai truc trong tam cla nd;
y- khodng cdch tu truc trong tAm x - x d&n mép trén, mép dudi cha tist dién kigm tra;
Q. Uc ¢t tinh toan, Qo =4 (xem hinh 3.12}; S .- gl trildn hon trong hai gia
tri mémen tinh ecla hai phan tiét dién bén trén hoac bén dudi truc x - x, 1ay d&i vai
truc x - x; 4, - chigu day ban bung dam vai.

Dubdng han ngang lién k&t canh vi bung dam vai tinh toan theo digu kién di chiu lye
cat @ ... Cdc dudng han ngang khac 14y theo cdu tao.

Cd thé tinh todn, ki€m tra didu kién chiu uédn clia dAm vai theo cdch: quan nigm tiét
dién chiu udn cia dam vai 12 tiét dién chit nhét cia riéng ban bung (8,.k,) theo cdng thitc

o=M, /W, <Ry, (3.63)

max

trongds W = ddv.hh:f’()' 14 médmen chdng uén cia tiét dién chit nhat bung dam vai.
V4i cach tinh nay, moi dudng han ngang déu ldy theo cdu tao: duding han lién tuc,
chidu cao duéng han bang chidu day cia ban thép mdng hon trong cac ban thép lién két.
Truong hop cot dudi 1a edt dac, can phai kifm tra chidu day ban byng cot dudi theo
didu kién ép mat nhu déi v6i ban byng dam vai cia cft rong. -
~ Khi didu kién ép mat thoa man, cin cdu tao cdc suim muit dau nhanh ciu chay, suim
lot-giita hai ban bung cia 2 phan cot nhu déi v8i vai c6t réng. Trong trudng hdp nguge
lai, caAn thiét k& vai cdt dac nhu da Jam vai vai cot rdng: mot phan ban bung cia eét dudi
(theo gia tri tinh toan A} duge thay bing ban thép khac co chiéu day 1n hon (theo tinh
todn béng 4, ). Ban thép méi thay thé bung cft dudi cd kich thudc tiét dién 4, x A, goi
14 ban byng cia dam vai. Bung c6t dudi ndi vdi bung dam vai thong qua dudng han géc
ndin ngang ndi v6i ban canh dudi dam vai. Moi chi tiét khde, tién hanh nhu déi véi vai
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Hinh 314 NS cbt 1rén vol ot dudl dic Lign k&t dam cau tryc ddm him vai ct

cot réng va khong can ki€m tra didu kién chiu udn cda cac dam vai loai nay:

Vi du 3.4. Thigt k& ma6i ndi hai phan cot: ¢ft trén dac, cot dudi rong va thiét ké vai cft
da dam cau truc theo cdc 20 liéu sau:

- Cot trén o6 tiét dién di xdng dang chu H cdu tao tir ba ban thép: hai ban canh
14 x 320 mm va ban bung 8 x 472 mam. Chiéu cao tiét dién cot trén b = 500 mm,

- Cot duéi réng, gbm hai nhdnh: nhanh mai dangCinhanh ciu chay dang I Chiéu cao
tiét dién toan cot 6, = 1000mm.

- Noi lue tinh toan mffl noi cot (da chon tir tiét dién ngay trén vai cot) M = 3,7.10°
daNm; N, = 37,23.10*daN va M = -11,92.10°daNm; N, = 37,23.10° daN.

- Cauchayco D = 62,65 10 daN; trong lugng daln cau chay G .. = 1000 daN

- Vat liéu thép BC‘TSL\I'IZ Han dién bang tay, que han 242

a) Tinh toan, thiét ké m&i néi hai phén cot

Trude hét du kién méi ndi khuseh " dai d cao hon mat trén vai cot 500mm; Maéi néi
cdanh ngoai, canh trong va bung cét trén tién hanh trén cung mat tiér dién
Noi lue 16n nhat m& mdai noi canh ngoél phai chju
N, M, 37,23.10° 3,7.10°

s = = + =262 10°daN.
2 2 (0,5 - 0,014}




=M +—320 4y
= —.%'—';"—‘ r e
| S
A k.| E'«u
32l 14|F 236 | 236 )| 14
it é‘:ia ] - T
t I 4 )
:!Ii_ :§ §: 440 -
“ i o | ® ||+ 1-1=2-2
1l ﬂ” L2 | QY |+
E1d 2 e bl +ll+
ik e [lfo | ®F
Ak E| oz« | HAHS
n:n_.'u:_g:# L 1N -ul “ | N
'h- f’i"{ " T Ty "\llll :E Q}
T sl BT\ 1 1 X
ik B H ) gl ge10 | 3 o
[ 1€ 0 [ 4 &
k| i n L)
| _ =k L ‘J ~J__ "
T ] T A
| ¥ 1)
A - |
! i,
| <4aa 250
E

Hinht 3.14. N8I cB1 trén vai cbt dudi rng. Lign k&t d&m clu chay va canh dam ham voi cét

Canh ngodi noi bing duling han doi dau thang, chiéu dai duang han bing bé rong
canh c6t trén, chigu cao dudng han bang chiéu day thép cdanh c6t trén
Ung suat trong dudng han déi dau néi cinh ngoai la

Sn 1oxT 26’2’10.‘ 2
B = = 630 daN/em” < K v
N 1,4(32 -2 .0,5)

[}
“h

= 2100 daN/em?

Chon ban néi "K' ¢6 chiéu day va chidu rong dung bang chiéu day va chiéu réong ban
canh cta cdt trén,

N6i lue 16n nhat trong canh trong cot trén (m6i néi canh trong voi ban "K" phai chiu)

1a
N, M, 372310° 11,92.10° .
Peong T o + = - + ————— =43,5.10" daN.
2 b, 2 (0.5-0,014)
Dung m&i ndi d6i diu thing, dng suit trong duéng han ndi
Slr{m 43,5.1 05 3 2 2
o), = B o= ————— = 1002 daN/em® < R | = 2100 daN/em*.
Ouly, 1,432 -2 . 0,5)

Mdi néi bung eét, tinh di chiu lyc cat tai tiét dign néi. VI luc cAt ¢ cot trén kha bé,
dusng han ddi dau lay theo cdu tao: han subt, vdi chiéu cao dudng han dung bang chieu
day thép ban bung.
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b) Tinh todn d&m vai
Dam vai tinh nhua dam don
gian nhip! = bd = Im. f/{:ﬂﬂm
Dam vai chiu uén bdi luc
Siong = 43,5107 daN truyén
tit canh trong cia cot trén. So

5 tinh todn nhu hinh 3.4. \M
ha O t
Phan e goi tua Mgy =149 do Wrm

Str 3
A=8B= ? = 21,75.10" daN

B =20 755105

1.5,5,: 43, 540 W
1

1000

Finh 375 Tinh déim vai ¢ vi du 3.4

Mémen uén 1dn nhét tai gitta nhip (ngay dudi luc Sy)

§.4  435.10%.1 )
= __.—4_— = 10,9 x 10° daNm.
4

Chon chiéu day ban day mut nhdnh cau truc cia cft & = 20mm; chig¢u rong sudn
dau dam cau tryc b, = 300mm.
Chidu day bdn bung dam vai xac dinh tit diéu kién ép cuc bd cha lyc tap trung
max + Gdcc)‘ . .
Chiéu dai truyén luc ép cuc bd dén bung dam vai
z=b_+ 25, ,=30+ 22 =34cm.
Chigu day can thiét cha ban bung dam vai tinh theo:

(D

s = Pooct Cuce 62650 + 1000

g = = = 0,6cm. Chon 8, = 10mm.
zR 34 . 3200

em

Bung nhanh ciu tryc cia ¢dt dudi xé ranh cho ban bung dam vai luén qua. Hai ban
bung nay lién két véi nhau bing bén dudng han gde.

Chiéu cao bung dam vai phai di chia bon dudng han gde lién két ban byng dam vai
vdi bung nhanh cau truc. Gia thiét chiéu cao dudng han goe £, = 6mm. Chidu dai mdt
dudng han cén thiét la:

| Dot G+ B 62650 + 1000 + 21750

I, = +lem = + 1 = 31,25cm.
4hh(/;ng) 4.0.8.(0,7.1800)
Chigu dai 1 dudng han can thiét lién két ban "K" vao bung dam vai (d€ 4 dutng han
goc nay du truyén luc S | )
s S, i 43500

4 .0,8.(0,7.1800)

4.h h(ﬁRg)
Dé y dén yéu cu cdu tao h,, = 0,56,
Chon k,;, = 60cm; chigu day ban canh dudi dam vai bang 10mm, chidu cao ban bung
dam vai h,, = 60-(2 + 1) = 57em.
Kigm tra didu kign chiu uén cia dam vai. DAm vai od tiét dién dang chit I khong d6i xing,
Canh dudi dim vai thudmg 1A mét ban thép ndn ngang ndi bin bung clia hai nhdnh cta ot dudi.
Canh trén cua dam vai thudng 12 hai ban thép (ban day mut nhanh céu truc va ban
sudn 16t), kich thude hai ban thép nay thudng khac nhau, nén tist dién ngang cia dam
vai vé hai phia cua lyc S, {hai phia cla M":]‘R ) cling khac nhau.
D& kigm tra vé uén cda dam vai du chju MI“‘I“_'“- , can phai tinh dugc mémen chéng
ufn cia cd hai tiét dién nay va phai tim vi tri ca tryc trong tam x - x. Khi diéu kién uén
théa man, can phai tinh lién két gitta canh va bung dam tiét dién chi I khong déi xung

min

Z, + 1 =11,78cm.

min
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nay. Bai todn sé& kha phiic tap.
C6 thé tinh don gian, thién v& an toan theo guan niém chi ¢6 riéng ban bung dam vai
chiu uén. Tinh moémen ckuﬁ'ng udn cia ban bung
W= (0,.h2, /6= 15746 = 541,6 cm®
Kigm tra digu kién chiu udn cha tist dién chit nhat
MY 1090000

W " 5416

g =

= 2013 daN/em?® < Ry = 2100 daN/em”®.

Cac duting han ngang lién k&t ban canh trén, cdnh dudi voi ban bung cha dam vai
déu 18y theo cdu tao.

2. Chan ¢t - lién két cit vai méng

a) Cdu tao chin cit

Chan cot truydn tai trong ti cot xudng mong. C&u tao chan cot cin dam bio d& tai
trong duge truyén déu, d& cot lam viéc ding voi'so d6 tinh va thuan tién cho viéc thi
cong lap dung, ' .

Cot nén léch tam ding hai loai chan cét: chdn edt dde va chan cot ¢ bdn dé phan
cdch. Chan et thong dung bao gbm cde bo phan: ban d&, dam d& va cde suon.

Chan cdt dac ding ban dé& lién, thudng dudec md rong thee phuong mat phéang tac
dung moémen. Tuy theo tiét dién c6t ma chan cdt ed thé ed maot hoae hai dam d& (h.3.16).
Cac dam d& va cac sudn phan phdi déu tai trong tir than cot ra ban d€, ddng thoi lai lam
g8i tua cho ban d& chiu u6n bdi phan lyc truydn tir mdng 1én va lam tang d¢ cding cho
ban d6 cing nhu cho toan chan cdt. Cac dAm dé, cde sutin duge han vao than cot. Than
cOt, dam dé, va cac sudn duge han vao ban dé& bang cic duvng han gde ndm ngang. Vi
cac cbt chiu tai trong 1dn, ddu miit day cia than cot, nai tiép xdc vdi ban d&, can got
nhin dé€ su tidp xdc duge xay ra trén toan tist dién.

Cot réng cd khodng cdch cde nhanh bé thudng dung chan cdt giéng nhu chan cdt dac
{cd ban d& va dam d€ chung cho c4 hai nhanh ¢6t). Khi khoAng cach cde nhdnh 1dn,
thudng dung chan cft phan cach (h. 3.17). Chan c6t phan cach ¢é ban dé€ riéng ré cho
tiing nhanh con dam d€ thi cd thé lién (ndi ca hai nhanh cot) hodc r&i (mbéi nhanh co
dam dé riéng). Trong mbi nhdnh, cdc bdn dé& dam dé, cdc sun ngin cdu tao tuang tu
nhu d6i vdi chan c6t dac.

Ngoai ra, chén ¢dt con c6 cac sudn gbi 48 bu 16ng neo. Vi tri, cdu tao, dé cing cla cac
sudn gbi 46 nay can dadm bao dé sy lam viéc thue cia cot phi hop véai so dé tinh.

Do phai chita qua nhidu dudng han, chidu day ban d€ chon khéng bé hon 20 mm va
khong nén day qua 40 mm (trudng hgp chin cot od sudn) va qua 80 mm (trudng hop
chan cot chi cd ban dé).

-b) Tinh todn chdn cdt dic

Viée tinh toan bao gdm: xdc dinh céce kich thuée cia ban d&, dam dé€, cac sudn va lién
két ching v6i nhau; lién két gilta cdc chi tiét nay vdi than cot.

Ngi lyc dé tinh chan cdt 14 cap néi lvec nguy hi€m nhit ¢ tist dién 1-1, 14y trong bang
t8 hop noi luc cot.

Kich thudc bAn d€ cda chan cot dac (hoac chan cot réng ban dé& lién) chiu nén léch
tam dugt xdc dinh tif didu kién chiu ép cuc b cda bé tong mong. Chigu réng B cia ban
dé& (canh vudng gde vdi mat phang udn) thudng duge edu tao trudc theo cac kich thudc
cha tidt dién cot:

B=b+20,,+2C,

trong d¢: b - kich thude vuéng géc voi mat phdng udn clia tiét dién cét; 8, - chidu day
dam d€, ban diu cd thé 14y so b6 3,y = 8 + 10 mm; C, - phan nhé ra ctia congxon bén
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dé, chon vao khoang 100 + 120 mm.

Chiéu dai L cia ban dé tinh duge theo gia thiét dng sut 16n nhat tai mép ban dé& dat
dén cuding do chiu ép cuc hd cia bé tong mdng, theo cong thic

N , N . 6M
Lz— —— +\f——— Py : (3.64)
2H_h’”mu, 2BR m ., BR m

trong dé M, N - cap néi luc dung dé tinh chan cot; R, - cudng do chiu nén tinh todan
cla bé téng mong; m . - hé 88 tang R, khi chiu nén cuc bd
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_ Hinh 316, Chan cbt dac:
a) cau tao; b) bidu db Ung sult bén dudi ban dé dé tinh cac bé phan chan cdt,
¢) dng suat bén dudi ban d& ding d& tinh buldng neo
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my=VAJA, <15
& day A, A, - dién tich mat mong va dién tich ban d& cia chan c6t. Ban diu, gia thiét
m, = 1,2 dé& tinh,
Sau khi xdce dinh B, L theo cdc eong thic trén, ¢d duge dién tich bAndé A, = B L
Tinh \ing suit tai mép ban d& theo phuang phdp mat phing udn

& thé nén nhidu o = N/BL) + 6M/ABLY <m_ R.:

max chitne

gthanén it o = NUBL)- 6MIBL*. (366

Than ¢6t, dam d€ va cic sudn chia ban d¢ thanh nhitng 6 bén ¢d cac digu kién bién
khdc nhau (h. 3.18). O 1 la ban cOngxon ; 6 2 [ ban tya trén hai canh ké& nhau; 6 3 1a
ban tua trén ba canh va 6 4 12 ban tua trén bon canh Mdmen udn lan nhat cia méi o
ban nay, tinh cho dai rong mot don vi, duge viét dudi dang:

M, = «oﬁdz. 1367

trong dd o, - ing sudt nén cua batong mdng bén dudi 6 bian (tde dung trd lai ban dudi
dang phan lue gay uon
6 ban); g, duge suy ra
tit gid trj Zmax “min da
tinh & trén va ldy gia
tri lon nhét tuong (ing
voi mdi 6 dé tinh 6 do;
d - nhip tinh toan echa
& ban:
a - hé 88 phu thudc . A
loai 6 ban va ti 86 cac ]
canh 6. Tuy theo loai &

T

béan, gia tri d, « duge ‘\g :
ldy theo chi dan sau = o
day: -
Véi 61:d =C; Sk
a = 1/2{ban congxon); = ———

Vi o d:d = a,:

tra bang 3.6 theo tI] 80

b,/a, (a, la canh ngan 4 2, ik I 238

ctn & bAnY. d;’d_j’& :gﬂwfﬁﬁﬁz e 4 ;_p ik
Véi 6 3:d = ay; g, ._‘__‘ c :_Ei. L‘:': §

tra bang 3.7 theo ti s6 13k Ik WIETE S

byla, ta, 1a chigu dai I3k Pl *n_al-' i

bién ty do; b, 1A chiéu 7 1 4 == = ﬁ;: T Y

dai canh wvudng gde O = i L 3E JF|

v&i bién tu do). Khi M=t _J g'E — i

(b,ja,) < 0,5, tinh 63 — i I —+

L L)
nhu congxon Lﬁz/z t 4 #/2 L’;.l
d= bZ vaa = 1/2. R Z ] {5,{‘24‘)

Vai 6 2: tinh nhu 6 ° Ny XLy
3 véi cac kich thude d,
la duagng chéo tu do fiih 317, Ghln ¢6t rdng, hai nhanh phan cach

(n6i hai giao diém cta
canh tu do véi canh duge tua); b, 12 chitu dai dutng cao ha tir dinh d6i dién xudng
dudng chéo tu do.
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Bdng 3.6. H} o8 @ dé xic dinh moman u&n I16n nhit cda bdn ké B&n canh

byfay 10 11 12 13 14 15 16 17 18 19 2 =2

[ 0.048 | 0055 | 0,063 | 0.068 | G075 | 0081 | 0086 | 0.091 | 0094 [ 0098 | 01 0125

Bdng 3.7. H4 8 < d§ xhc dinh m8men udn 16n nhit cin bdn k& ba canh

bolay| 05 | 06 [07 | 08| o9 | w0 | 12| 14 [ 2 >2

24 G060 | 00741 0088( 0087 | 0107 | OM2 | 0120 | 0126 [0132 | 0,33

Chigu day ban dé¢ ¢, duge tinh véi mémen lén nhit M
clia cdc 6 ban d€, theo cong thic:

8,4 = V6M , /R, (3.68)

VAN
D& ban d& cd &, hop 1y, céc gia tri M, & cdc 8 can x&p xi nhau. Vi vay, viée chon
tuong quan gita B va L hodc viéc bd tri cdc suin ngan, ddm d€ can phai duge lua chon
can nhéc ngay ti ldc cau tao chan cot.
Cac dam dé&, cac sudn A, B tuy theo ting trudng hgp cu thé€ duge tinh nhu congxon
hodc nhu dam don gian, chiu tdi trong phén bé déu:

Gay = 98y : (3.69)

o 58 CA O
max trong 6 cac momen M,

trong dd o - Ung suit nén cla bétdng bén dudi ban dé&, ngay phia dudi dam, sudn dang
khao sat (18y gid tri 16n nh&t néu doc theo chigu daj dam, sudn, ¥ng suit o phan bé
khéng déu); a, - chidu réng dién truyén phan luc vae dam d& hoac vao sudn (xem hinh
3.16).

Chigu cao dam d¢€ xdc dinh tit didu kién tdng chidu dai cac dung han gdc lien két
dam dé& vao cdnh cot phai di truydn lye N, Khi xdc  dinh 86 lugng cac dudng han
truyén lyc N ;| nay cin quan tam dén kha nang thi céng cadc dudng han dé dém sd
duting han cho chinh xdec. (C6 nhing dudng han, do khodng cdch cdc dam, sudn bé,
khong gian qua hep, khong thé han duge).

Chigu cao cdc sudn xac dinh tir digu kién cdc duong han gde di truyén phan lyc géi
tua cda congxon (hoac cia dam don gian) theo quan nidm vita néu trén.

Chigu day dam dg, chisu day cac sudn duge kifm tra theo didu kién chiu udn & tist
dién nguy hi€m cia congzon hoac coa dam don gidn od chigu cao vita duge xde dinh.

Duong han ngang lién két than cot vdi ban dé tinh theo didu kién: tdng dién tich
duting han phai da truyén lue doc ma cét phai chiu; phai chiu duge tdc dung cia luc cit
@ tai tiét dién chan cot (y & tiét dién I-I trong bang t6 hgp ndi luc cot). Trudng hop
diu mit dudi cha thin cot da duge phay nhan, lvyc doc N da duge truyén hoan toan
xubng ban d& dudi dang dng suit ép mat thi cac duéng han nay chi phai chiu tdc dung
cia luc cat Q.

Cac dudng han ngang lién két dam dé, sudn v6i ban dé& chon chigu cao nhu nhau va
kiédm tra theo digu kién

2k, < (BR ) .3 vii ([J‘Rg)mm = min(ﬁhRgh; ﬁIRgI)'

U_ = Qaé g min?
¢) Tinh todn chan c6t réng
Cach tinh chan ¢6t réng cd ban d¢, dam d¢€ lién tuang tu nhu d8i véi chan cot dac.
Vai nhiing cét rdng chiu nén léch tAm {nén - udn} ¢d chan cot riéng ré cho titng
nhanh thi chan cua mbi nhanh duge tinh nhu chan c6t nén ding tAm. Luc tinh toan
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chan ¢ m&i nhanh 1a luc nén 16n nhat tai tigt dién chan cot I-I tinh ridng chn tung
nhanh: N, ... Gid tri ndy cd thé gidng hoae khac véi N, da dung d€ chon tiét dién
nhanh trude day, (vi noi lyc d€ chon tiét dien nhdanh cg thé khong phai la ndi luc & tiét
dién chan cot I-1).

Viéc tinh toan tién hanh riéng ré cho titng nhdanh. Dién tich ban d& yéu ciu & mdi
nhéanh:

Ahdnh = nhmaj(m' -R ) 3.71)
Cau tao chidu réng B ciia ban d&, dua Theo kich thude cua tiét dién nhdanh giong nhu
da tién hanh vdi chan cét dac.
Chon chigu dai ban d& theo céng thuc:

Lz Apgon/B (3.72)
Ung suét thyc té coa béténg mong bén dudi ban dé&:
onh I'l|'l|:!'id j[BL) . {373)

Chidu day ban dé&, ti&t dién dam dé&, tiét dién suon va cac lién két tinh tuong tu nhu
ddi voi chan cot dac. Trong chan cbt loai nay, ing suit udn bén dudsi ban d€'la o phan
bé déu trén toan bd dién tich A, {khdc v6i § chan cgt nén léch tam, phan bd khong
déu gitta cdc 0 v ngay trén cung mét 6 ban).

d) Lién két chiin cft véi mdng - Buling neo

Buléng neo chén sén trong mdng la phuong tién lién két chan eét v&i mdng. O chan
cot khdp, bulong neo duge bat true ti&p vao ban d€. O chan cot ngam buldng neo dugce
bit chat vdi chan cot théng qua cdce sudn gbi d3 hodc cdc dam dé. Nho do cdng udn cia
cac chi ti&t d3 rat 1on (chidu cao sudn dd hodc chigu cao ddm dé€ lédn) nén bién dang xoay
cua chan ¢dt v8i mong coi nhu bing khong, dam béao duge tinh ngam coa ¢dt v8i mdng.

Dé& lap dung dé dang, buléng neo khéng xuyén qua ban dé¢ ma thudng ndm ngoai ban
d&€. Cac sudn ngang dd bulsng cd chiéu day bé nhdt 14 16 mm, dudng kinh 16 & sudn
ngang l6n hon dudng kinh buléng 3 mm. Cac sudin ngang nay dude han chit vac mé cha
dim d& hoac cla canh 6t bing duding han céng truding chi khi da dinh vi chinh x4c cot
va van chat cdc écu bén trén.

M&i buléong nec can cd it nhdt mét long den dém va hai écu. Chan cot khdp thuong
dung hai buldng véi dudng kink méi buléng khong nhod hon 20 mm. Chan ¢ft ngam
thuong dung bén bulong vdi duding kinh khang nhé hon 24 mm.

Buléng neo tinh véi t8 hop tai trong gay kéo 16n nhat giita dé€ cot vA mdng. Trong
bang td hgp noéi luc cot da thanh lap trude day, chua cd cap ndi luc ¢ dac di€m nay. Vi
vay can dua vao bang thdng ké ndi luc, & tiét dién chan cot I-1, chon ra té hgop 6 lvc doc
N bé nhit vA mémen M ldn nhat. Tai trong thudng xuyén, thudng lam giam lde kéo
trong buldong neo nén khi tinh bulong neo, hé sd vugt tai eua tai trong thuting xuyén 18y
bang 0,9 (thyc chit 14 giam tai trong gilt d€ ting luc kéo cho buldng neo).

D&i véi chan cot dac chiu nén léch tam, gid thiét rdng bién dang dédo phat trién trong
bétdng mdng vung nén; bi€u dd Ung suit phan b déu vé dat dén R (h. 3.16c). TU didu
kién can bang lyc doc, ta ¢6 tdng luc kéo ma cac bulong phai chiu la:

SNy =¢aZBR -N (3.74)
trong dd R - cudng do chiu nén tinh todn clia béténg mong; B - chidu rong ban d€ chan
cOt; aZ- chigu dai ving nén cta bétong mdng; Z - khoang cach tit bulong neo chiu kéo
dén mép bién chiu nén caa ti&t dién.

Ha s8 « duge xac dinh tiz digu kién cdn bang moémen d6i véi truc buldong neo chiu kéo

2(M + Nb,

a=1-\1. 2 (3.75)
Z°BR,
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trong ddé b - khoang cdch tir buldng chiu kéo dén luc nén N trén tiét dien.

Dol voi cdt réng cd chan cot riéng ré cho ting nhanh. Luc kéo trong buldong cing 1a

luc kéo 1dn nhéit cda nhanh tai tiét dién chan cét

M- Ny
Ny = — (3.76)
C
trong do C - khoang cach giita hai true eia hai nhdanh cdt; v - khodng cach tif trong tdm
ti€t dién toan ¢ot dén trong tAm nhanh d6i dien voi nhanh can tinh; M, N - cap néi luc &
ti€t dién I-1 caa cot réng gay kéo nhigu nhat cho nhanh. Can [uu ¥ ring, v6i mbi nhanh
cd mot cap M, N khac nhau:
cho nhanh cau true: M, N vachonhanh mai : M, N8

Trusng hap khéng tim duge mét trong hai cap trén, ching t6 nhanh khéng chiu nhé.
Khi dg, buléng neo chon theo digu kién cdu tao.

Dién tich buléng neo cin thigt cho méi nhanh, xac dinh theo cong thic:

Ancn = Z‘?\Fhl"{("?' Rncn)’ (3'77)
trong dd, n - 56 lugng buldng dé truyén luc IN,, {thudng bé tri hai hoac bén cai & hai
bén, d6i xiing vdi truc nhanh); R, - cudng do chiu kéo cita buléng neo,
1400 daN/em® véi thép buldng 1a BCT3KIT 3
1700 daN/cm® véi thép buléng 1a 90T2C;
1900 daN/em® véi thép bulang 1a 10r2C1.

Qui cdch buléng neo tra 8 bang IV .8, phu luc IV.

Vi du 3.5. Thiét k& chan ¢dt 6 vi du 3.3, . Luc nén 16n nhit 6 tiét dién chan cot caa
nhdnh cau trye lAN | = 214,1,103 daN; cia nhanh mai: N = 425,4 . 10* daN. Vat
liéu thép chan ¢6t va thép buléng neo 14 BC13kIT 2,

Cot dat tréen mdng béténg mac 150,

L4

e

Aoy

R

Ty

nh2

a) Xac dinh kich thudc ban dé

- Dién tich ban d€ cGa nhénh x4c dinh theo céng thue
Ay = N/R

Gia thiét hé s6 tang cutrng do do nén cuc bd mat béténg mong
Moy = 3' Am"fA.l.u; =12

Bé tong mdng mac 150, cé R = 60 daNjem?.

Tinh duge R, ,, = m, . R, = 1,2. 60 = 78 daN/em*.

Dién tich yéu cau cia ban dé nhanh maj la:

. 425.4.10° 5460 o2
H=————— = cm®.
nch 78

ng [\

ye oo o_
Azhd =N

nh2

Dién tich yéu cau cila.ban d6 nhanh ciu chay la:

2141060

A;’Eﬁ' = Nnh“’R = 2750 sz,

nebh =
Chon chiéu rong B clia ban d& theo y&u cau cdu tao :

B=b.+20,, +20=60+2.14+2.3,6="T0cm.
Chi&u dai L cta ban d€ tung nhanh tinh duge 1a

Ve 5460

ye
Lawg =Aa /B =

= 78 cm. Chon L, , = 80cm.
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27750

Li\“;:(l =AY --—— = 39,3cm. Chon L,, , = 40 cm.
70

1hel B =

Ung suét thue té ngay dudi ban dé

425400 .

a2 = TDonm & W =176,1 daN;"cln“;
214100 .

ohl = Pahee = ———«70 . 40-- = 76,5 daN/em*.

Tinh chigéu day ban d&. C4u tao chan ¢t nhu hinh 3.18, dién tich ban dé& bi cde dam
dé, sudn ngan chia thanh cdc 6 vdi cde biéa tya khac nhau

Theo cac kich thude canh & va loai 6, tinh mémen uén trong cdc 6 hay va nhan thiy
rang:

O nhanh madi, mémen 18n nhét 1a 6 ban ké bdn canh
Vai bia = 33/29,4 =

1,12. Tra bang 3.6 dugc «
M=qa. g, d°

., = 0,056,
0,056 . 76,1 . 29,4° = 3740 daNen.

O nhdnh cau truc, mémen lon nhat la d ban ké ba canh
Véi

I

bla = 19,4/29,4 = 0,66. Tra bang 3.7 duge o« = 0,0824,

M=qa.g,.d°=0,0824.765 . 29,4% = 5450 daNem
Chigu day cén thiét cua ban d€ méi nhanh:

o 6 x 5450 6 3740
8ipg = VBMIRY) =\ | ———— = 3,94;6,,, =V6MIR) =\ ' —
. 2100 . 1 =t

= 3,3 cm.
0 1

Chon chung chigu day ban d€ cho ca hai nhanh &

by = dem.
b) Tink cdc bo phén & chdn cft

- Dam dé&. Toan bé luc N | truyén tii nhanh ¢t xudng ban dé thong qua hai dam dé

va ddi suon han vao bung cua nhanh. Vi vay, dam dé chiu tac dung cua phan phan lyc
g, thude dién truyén tai cda no.

Tai trong l1én dam dé & nhanh mai

Qoqa = 5+ 0,5.30). 76.]
Téng phan lyc truyén len dam dé:

Nyyy = @oyy - | = 1520 . 80 = 121600 daN,

= 1520 daN/em.

Lyc N, nay do hai dudng han lién két dam dé vai sGng va véi mép thép gdc nhanh
cdt phai chiu. Gia thiét chigu cao dubng han séng h

16 mm, chigu caoc dudng han mép
h, =10 mm,

Chigu dai cén thit clia dudng han song va dutng han mép

N"dd (b -a} 121600.i22 - 3}
Lye = — = b = =52 cm ;
by h (fﬁR Jmm 22.1,6 1280
N’dd . a, 121600 . 3
hm © == . = - - = 13,16 cm.
bg (ﬁR‘_ min 22 .1,0. 1260

Trong cong thuc trén, b, 1a chidu rong canh thép gdc nhdnh; a, = = 3 cm 1a khodng
cdach tu truc trgng tam nhanh mAi dén dudng han song thép goc.

66



Chon dam dé cd tiét dién 650 x 14 mm.

Vi dam d¢ cd tiét dién raz 1én ma nhip céngxon dam dé lai bé nén khéng can kiém
tra vé udn va cat.

- SButin congxon A

T4ai trong tdc dung lén susn: g, = 30 . 76,1 = 2280 daN/cm. Momen u6n va lye cat
1an nhat tai ti&t dién ngam {ché c¢d hai dudng han gde lién két sudn véi bung cot).

gt 2280.43°
M,=— = — = 2107860 daNum ; @, =g,L, = 2280 43 = 98040 daN.
4 2 2 / ! N
Chon chiéu day suom o, = 1,6 cm.
6.M, 6. 2107860
Chiéu cao cia sudn tinh theo i1, = =\/— = 61,3 cm
8 Ry 1,6 . 2100

Chon i, = 65 cm.

Kiém tra hai dudng han gdc lién két sudm A véi bung cot:

Chon chiu cao dudng han 4, = 18 mm, han sudt
W, = (28,2,0,7/6 = (20,7 1,8 (65- 1‘.2‘;_16ﬂ= 1720 em?;
Ay = 28,0, =2.07.1,8(65-1) =161 em”.

D0 bén cia dudng han ki€m tra theo o,

M, Q. . ./ 2107860 98040 |
=\ 8 e =R e — Ry 2=
W, A, 1720 161

= 1368 daN/em?® < R, = 1800 daN/em®.
Sudn congxon A va duding han du kha nang chiu lyce .
- Sudn ngan B
T4ai trong tac dung lén sudn ngian B
gy = 76,1 . (10 + 0,5 . 33) = 2020 daN/cm.

Sudn B lam viée nhu dam don gian tya trén dam dé va sugn A, Mémen uén 16n nhit

qy - 1y° 2020 . 29,47
M,=——" = —— = 218251 daNcm.
8 8

Chon chiéu day suon B la ¢, = 10 mm.
Chiéu cao can thiét cia sudn ngan B tinh thec 4igu kién chiu udn :

6.My | [6.218251
hy :V = 25 cm.
Sy Ry 1.2100

1d

Chidu cao duding han lién két suirn B vao dam dé (hoac vao sudn A)
duly 2020. 29,4

2 Ry,  2.(25-1).1260

- Tinh chiéu cao cac dudng han ngang
Cédc két cau sudn nhu dam dé&, sudn A, sudn B, bung cta nhanh cHt déu lién két vdi
ban dé€ bang hai dudng han ngang & hai bén sudn. Chiéu cao dusng han can thist cho
mdi lién két cu thé la
Vai lién két cla dam d€ va ban dé:
9244 15620

fr, = = = 0,60 cm
2 (ﬁRg)mm 2.1260

Vi lién k&t sudn A vao ban dé:

h =

= 0,98 cm. Chon 4, = 1 em.

mn
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aa 2280

hy, = 5 =— = (,80cm.
ﬁRg min 2.1260
Vdéi lien két syiim B vao ban dé;
= LN 202? = 0,80 cm
([ﬂ%g min 2.1260
Véi lién k&t bung nhanh vao ban dé:
q, 76,1.(0,5.25 + 2 + 0,5 33)
hy, = -2———— = = 0,94 cm.
(JBRg)min 2. 1260

" Chon théng nhat ;, = 12 mm cho moi dudng han ngang. Cdc bé phan chi tiét, lién
k&t & chan cot cta nhdanh ciu trye, ciing duge tinh todn tudng tu nhu & nhanh mai.

c) Tink buling neo

Tir bang t6 hgp ndi We c6t, d tiét dign chan cét, tim ra 16 hgp cho momen udn 16n
nh&t va lue doc nhd nhat. Trong vi du nay, chidng han ta tim duge t8 hop (1; 7) do tinh
tai va gio gay nén.

N6i luc dung d€ tinh buléng neo d nhanh mai 1a:

M, 49,21. 107 \ X
=—' m,+M = ——— 0,9-12878 10" = 88,52.10° daNm;
n, ,
N, 92,7.10° :
N= — mp= ———— .00=755810daN,
n )

l

trong dé M, N - ndi lye & tiét dién chﬁn cot do tai trong tinh gay ra,
M, = 49, 21 . 10 daNm; N, = 92,7. 10° daN,

M ndi luc (momen) d tlét dién chan cdt do hoat tai gid gay ra,

M, = -128,78 . 10° daNm

n,o=11- he s6 vugt tai cia tai trong tinh {da dung dé tinh noi luce);

n, = 0,9 - hé 86 "giam tai" dung véi ndi luc cla tai trong tinh khi tinh buléng neo.

Ti M, N vita tinh trén day, tinh dugc ldc kéo trong nhanh mai (chinh 1a lye kéo
trong buléng) '

M y,  8852.10° 7558 .10° X
SN, =— -N-> = . . 0,719 = 28,33 .10° daN,
c c 1,201 1,201

trong dd € = 1,201 m - khoang cdch giita hai truc trong tdm cda hai nhdnh; v, - khoang
cach tir truc trong tdm toan tidt dién dén truc cia nhdanh d6i dién (nhanh cau truc).
Dién tich tiét dién chn thiét ciia buléng neo & nhanh mai la

AY . =3N. /R, = 28331071400 = 20,24 cm”.
Chon hai bulong neo ®48 cd tiét dién thu hep la
AR = 2,185 = 27,5 cm”

Tiégn hanh tuong td nhuv d nhanh mai, xdc dinh duge lde kéo 18n nhat & nhanh ciu
truc ma buldng neo phai chju la 3N\, = 134,5. 10* daN.
Dién tich can thi&t cla buléng neo nhénh cau truc la

v 134,5. 107 .
Al pen = T — =96 em*™-
' 1400
Chon hai buléng neo b90 cd tiét dién thu hep la
Afl?(:\:u = 2.53,6 = 1072 cm®,
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CHUONG ¢
THIET KE DAN Vi KEO

§ 4.1. So dd va cac kich thuée chinh cua dan vi kéo
Dan vi kéo 1a két cdu do mai cla nha. Vi keo lién két vai cot (khép hodc edng) tao
nén két cdu khung chiu lue eua nha.
Dan vi keo thudng cd cdc dang so d6 tam gidc, hinh thang, cinh song song nhu hinh
4.1.
Cac so déd hinh 4.1.a, b, ¢, d dung cho mai lgp ton, phibréximang (hoac ngdi) va dan
ién k&t khop vdi cot. Néu lien két cing vdi c6t thi dung so d6 dan canh song song nhu
hinh 4.1.h, k, v8i d9 d6c i phu hop véi tdm lop. Mai tén ed i = 0,20, mai phibroximang
i = 0,285, mdi ngoi { = 0,6.
Cae s0 do hinh 4.1.e, d, g, h, k, duge dung cho mai Igp tdm panen bétong ¢t thép vdi
do dde i =1/8+1/12. Cdc so d6 nay co thé lien két ciing hay lién két khap vai eot
Véi so db hinh 4.1.h, khi c¢d 46 d6c i 16n, d€ khac phuc luc dap H 1dn tac dung vao cot,

nén ba tri thém thanh cang. o
a) d o) i‘
£+ ST

ok
e

q
| —

Hink 1.1, Céc dang dan vi ko
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Nhip eta dan la khoang cdch truc dinh vi cta hai goi tua. Vi kéo thep thudng cd
L = 18, 24, 30, 36m, déi khi con dung L = 21, 27, 33m. Nhip tinh toan thue L& cua dan
la khodng cach trong tAm truyén phan lue géi tua cua dan (xem hinh 4.2)

Chiau cao h cia dan tam giac phu thude vao nhip va do doc ctun mai, h = 0,5 L.
Chiéu cao gita nhip cia dan hinh thang, dan canh song song vao khoang A = (1/7 +
1/9)L. D6i vai cac dan hinh thang cd do doc mai i = /8 + 1/1Z,chiéu cao dau dan vao
khodng h = (1/15 = /1ML, thuamg lay h |, = 2.2m itai truc dinh vi). Vai mai e6 do doc
i = 1/3.5 co theé dung dan hinh thang do6c co chiéu cao dau dan la 450mm.

k

é el Lt
O 6!-\
Hinh 4.2 8¢ db xac dijph nhip dan

Hé thanh bung cia dan dugce bd tri sao cho cic nut tring vai vi tri dat tai, goc
nghiéng cua thanh xién véi thanh canh dudi vae khoang 45 + 55" véi hé thanh bung
tam gidac, vao khoang 35 + 45" v6i hé thanh bung xién. Thusng vi keo sif dung loai he
thanh bung tam gide co thanh ditng nhu hinh 4.1.a. d. d, e, g, h, k Song cac dang dan
déu c6 thé dung hé thanh bung xién nhu hinh 4.1a, ¢, h,

Véi vi kéo dang hinh thang, dang canh song song thuong lay khoang cach nut & canh
trén la 3m (tinh dén truc dinh vi), Néu panen mai rong 1.om thi nén bé trl thém hé
thanh bung phan nha dé khoang nit @ canh trén la 1,5m (xem hinh 4 1.d).

Vai dan vi kéo lgp mai nhe (ton, phibroaximéng), khoang cach nut d canh trén thuong

lay vao khoang 1,2 = 1,5m, tuy thudce vaa chieu dai va cau tao tam lgp.
Khi thift ké cd thé sit dung cac sd dé dan vl keo cho ¢ hinh 4 3.

§4.2. Tai trong va noi luc cua dan vi kéo
1. Tai trong tac dung trén dan vi kéo

Tai trong tac dung trén dan thuong 1a nhirng lue tap trung & nit dan, gém co:
a) Tdi trong thudng xuyén, con goi la tinh tai, bao gdm trong lugng cac 16p mai va
vy haging cae két cdu mai. Tri s6 cae tinh A tap trung & niit dan v| kéo duge x4c dinh
151

A P dIB
ut dau dan G, = 5 8, + 84N (4.11
ot trung gian G, =d.Bg, +8,, 14.2)
= - . - dB n
adt nat o chan eda tresi G_‘=—2- Bt G, + &G 4.3)
vl it ed kKét edu etra trai (trie nit chan eda trai)
G, =dB (g, +8, +8, (44)

71



trong céc cong thite 4.1 dén 4.4, B la buée cua vi kéo; d - khoang cach theo phuong nam
ngang gitta cdc nut dan (xem hinh 4.1), néu cac khoang cach nay khong bang nhau thi
d ={d, | +d)2(d  vad; lakhoang cach 6 hai bén nit dan dang tinh tai trong vao nd);
&, - trong luong tinh toan cia cdc 16p mai phan b8 déu trén mat bang nha, g, - trong
lugng cla vi keo va hé giing mai phan bd déu trén mat bang nha; g, - trong luong cia
két cdu ctlra troi va hé giang cifa troi phan b8 déu trén mat bing cua trdi; G, - trong
lugng cia kinh va bau cita cia ¢da tréi tap trung tai nit dan chan cda trdi, (xem phan
xac dinh tai trong tde dung vao khung).

47 . 4 .
=3 ' 159487 %
i AL S VA
L= ‘me L =18 mr ‘ ! i
S L& *}‘% . J’ ] 20287 s
S th 18
L=sdm ‘ | ’ | L=24m ‘ ‘ | |
S J ’ [d:' j:}—f% - ) J J 7=0287
M- aVAVA A s S A AVA Vs
L=30m l (i, ‘ | L=30m ‘ ] ‘ [ I ‘
< | l 35 | | | (2287
L=36m ‘ “ L=38m J ‘
L NARE
S, A gy . ) 124287
N 32[51 @ h¢ by Wﬁl? ?Kw
N.{:Z'fm ’ ‘ ‘ VZ=Z‘/m ‘
S | ‘é’ =77 | | | | i i=0,287
~
I 34 @I Ry
Né:iﬁn ‘\ ! :L:z7m { ‘,J
< | | 4 | =§*i ] I AR
N Ty A AN e
; [=35 | szjj
= 35m 777
b b L bt
[A‘(ﬁ’ .950’ _5.M CACH BEY 3 M

Hinkt 4.4, Céc sd db dan vl kéo
b} Hoat tdi stra chita mdi

Hoat tai sita chita mai o6 th€ ¢6 & trén nlta trai, nira phai hodc trén ca dan. Gi4 tri
cla nd tdc dung trén cic nit dan la

v4i nit dau dan P, = 0,bdp. (4.5)
vdi niit trung gian P, =dp. (4.6}
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trong dd @ - nhu trén; p = np B da tinh @ phan xac dinh tai trong cba khung; p - hoat
tai tidu chuén phan b déu trén mat bang nha,

¢) Tdi trong gio

Tai trong gid tac¢ dung lén dan vi keo la cac lyc tap trung W, thuting dat & nut dan,
{xem hinh 4.4

W, = 0,5 nq,C kBa; 4.7)
W, = nq,C kBa, {4.8)
W, = 0,5nq C,kBa; (4.9
W, = nq ,C,kBa, (4.10)

trong dd ¢, - 4p luc dong
cla gid; n - hé sb vugt tai,
(n = 1,3); k& - hé s6 d6 cao
ldy theo cao trinh dinh
mai; C,, C, - cac hé s6 khi
dong, tdt ca xac dinh theo
tiédu chuan TCVN
2737-90 hoae theo phu
lue V; B - budc dan vi
kéo; a - khodng cach nit

dan & canh trén (h.4.4). Hink 4.4 S8 db t3i trong gié trén vi kéo

Luu ¥ rang tai trong gid

tdc dung vuéng gde vai mat mai, hé so khi dong (C), C,) cd ddu "-" 1a gic béc mai (di ra
khoéi mai), cd ddAu "+" 1a gid di vAa mai. Viéc tinh todn dan chi bd qua tai trong gic khi
mai chju gic bée ma tai trong gid bde dé6i vai dan khong 1dn hon tai trong thudng
xuyén cia dan (thudng la cdc mai lap ghép bang cac t&m panen bétdng cot thép 6
do déci < 1/8).

d) Momen diu din

Khi dan lién két cing véi codt, ngoai cdc tai trong dat truc ti€p trén dan, dan con chiu
momen 3 hai dau (chinh 14 mémen & tigt dién cot giap vél dan). D61 v8i méi loai tai
trong tac dung trén khung (du & dan hay & cot) déu cd cdc cap momen déau dan. Viéc lam
chinh xdc la dan phai tinh véi titng cap mémen dd. D€ gidm bat khoi Iugng tinh todn, va
thién v& an toan cd thé t8 hgp trude cac mdémen dau dan {chinh la cac t8 hgp mémen &
tiét dién cot giap vai dan}, roi chon ra mot vai cap t8 hgp mémen dau dan nguy hi€m dé
tinh toan. Thudng la cdc cap td hop: M oM vaM . MoM - 1a mémen t8 hop &
dau trai (hoac phai) cd gia tri 1dn nhit gay kéo thanh canh dudi (mang dau "+, M_. la
mbémen td hgp & dau trai (hodc phal) ¢d gia tri 1dn nhat giy nén thanh canh dudi (mang
ddu "-"); M, 12 momen t6 hop tuong Ung ¢ ddu dan con lai cang t8 hop tai trong voi
M_  hoacM . (xem hinh 4.5). Cin quan tam tim cap t6 hgp momen ddu dan giay nguy

mix nHn

Mmax tr Mty Mty Mmax ph

(s ()

M min tr Mty Mrw Mumin ph

Hinh 4.5 Mbmen diu dan




hi€m cho hé¢ thanh bung cua dan, dé la cap ta hop tao ra Jyc cat @ cho dan, tuc ia cap
momen t8 hop cd AM,,,, = | M - M |. dong thdi tri s6 cda M| hoac M, khong nhé
hon nhidu so véi M hoac M Nhicu khicapté hgp M, M, trung voi mot trong hai

max te* 77 ph
trugng hop M M, hoac M M

X mim® T

2. Noi lgc tinh toan cla cac thanh dan

a) Xdc dinh néi luc
Noi lye cda cac thanh dan duge xac dinh vdi tiing loai tai trong bang phudng phap 4%
“giai Créemona. Cuy thé cin vé cdc do giai sau

- v6i tai trong thudng xuyén (cdc G;) trén toan dan. Dan cd so do déi xung va tai
trong G, d6i xing, chi caAn v& cho nta dan dén khi db giai xuat hién tinh chadt d&i xdng,
(h.4.6).

- vdi hoat tai (cde P)) trén nua trdi cia dan (h.4.7). Néu so do dan khéng déi xing thi
vé thém trudng hgp cdc P, dat trén nira phai cda dan. Véi dan doéi xing dé cd trudng hop
cde P dat trén nda phaj, ta chi can ldy déi xiing véi trugng hop cac P, dat ¢ nlta trai
(tide 1a lat bigu db lai). Cong két qua cua hai trudng hdp tai & nua trai va tdi 8 nira phai
duge k&t qua cho trudng hdp hoat
tai dat trén toan dan. D61 vai dan
tam gidc khong can xét cac truimg
hop hoat tai 4 cdc nua dan, do vay
chi vé do6 giai cho cac P, dat § trén
toan dan.

-vai M| = + 1 dat & dau trai cla
dan (h.4.8). Dan d6i xing thi tit két
qua vai M, = + 1 co thé suy ngay
ra két qua tinh vai M, = +1 bang
cach lat lai bi€u d6. Dan khong ddi
xtUng thi vé thém trudng hop M, =
+1 dat d ddu phai cta dan. Tit ndi
luc do M_ = 1; Mm = 1 xde dinh
duge ndi luc trong cdc thanh dan do
cidc cap momen dau dan bang cach
nhan tuong Ung chung véi noi lge do  juuh 4.6 Db giai Crémona cla 14 trong thudng xuyén
mémen don vi roi cong lai, vi dy cap

g
a
g

6 NEXS

74 ttinh 4.7. DB giai Crémona cla hoat tai d nda trai dan



Mo Mo trong bang 401 Ly M nhan vdi e6t 17 va M, nhian vit edt 18 vai cdng lai
duge eot 19, Lau ¢ cae momen mang dau "+ khi no gay kéo cianh dud cta dan. muang diu

“" khi na gdy nén ednh dadi ena dio,

[[ARENY

- VA G peme wio fede 01 oeen mat xem hinh 40123 Tau v ede it W) vadng goe vil
mak pheig m.
- B v diat eo B¢ duanh bung phin nhao, khi tinh todn dan wrade tién xem nhar dan,

k

4

M "

ﬁ—ﬂ/ N4 N 5"5’
ta

Z' \FA a

HzTho N , B=A= Y kN
7ite rcm . 8daN

7L 30 mm =P TL. 71Emmz=F

Hinh 4.9, B3 gidi Crémona cla dan phan nho
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khong cd cdc thanh phan nhé, tai trong dat d cde nit dan phéan nho dudge chia vé cde nit
dan chinh. Sau d6 tinh riéng cac hé thanh bung phan nhd (cdn goi 14 dan phan nho), vé
dd giai cho tiing dan phan nhd véi cdc tai trong G, P, W cta nd {xem hinh 4.9},

K&t qua tinh todn néi lvc cdac thanh dan dudge ghi thanh bang nhy bang 4.1, Khi dan
dai xdng, bang chi ean lap cho nda dan. Tuy theo tiing trudng hop cu th€ ma bang 4.1
cd day du hoac khong day du céc cbt.

Khi tai trong trén thanh canh dat ngoai nit dan thi thanh canh nay ngoai néi lue doc
con cd momen udn. Cdc mdmen nay cd thé 14y gin ding va thién v& an toan nhu sau

Mémen nhip & khoang dau M, =Pdidhoac M| = qd*/10. (4.1
Moémen nhip & cac khoang con lai » = Pd/4,5 hodc M, = qdz,fl2, {4.12)
Moémen goi (& cdc nut) M, = Pd/6,5 hoac M, = qd2f18 (4.13)

trong dd P - luc tap trung trén thanh canh, & giifa cac khodng nit ( & day xét trudng hop
méi khoang c¢6 méot lyc); ¢ - tai trong phan b6 déu trén cdce nhip tinh toan d cua thanh
canh (nhip tinh toan & ]a khodng céch gitua hai nit dan vuéng gdc vai luc tac dung).

Bidng 4.1 Ngilye che thanh dan

Loai Ky Do tai trong Do hoat tai méi & Do
thanh | hiéu thudng xuyén mda tréi nua phai gid
thanh =11 | n=08 |re=1} #g=09|n,=1 |n,=08 ng =1 n,=09
1 2 3 4 5 [+ 7 8 g 10
Do dan phan ahd Do md men dau dan
&) P W .u“f” =+1 Mph =+1 Mﬁ'ﬂxtl’, an‘r,
=11 n =08 se= 1 [iug=08 | ng=1|sng =098 My My
1] 12 13 14 15 15 17 18 19 20
Do mémen dau dan N&i lyc ttodn
M raxph, Arrinph, {16 hop ndi luo)
Mg My kéo - nén
21 22 23 24 25

b) T8 hop néi luc

N&i luc tinh todn cia cac thanh dan dudgc lay & cac cbt t8 hop nai lue (cot 24, 25 bang
4.1). Viéc t8 hop duge tién hanh bang cdch eong nhitng tri s6 c6 ddu thich hgp do cac tai
trong tam thai véi tri s6 do tai trong thudng suyén d mdi dong clia bang 4.1 d€ duge gia
tri 1dn nhat vé kéo va nén ghi vao cot 24 va 25 cla bang. Trong tit cd cac t§ hdp, tai
trong thudng xuyén (tinh tai) luén ludn phai cd. D6i vdi noi luc do mdémen dau dan
(thién v& an toan) ta chdp nhin qui dinh: Mémen dau dan cd thé cd hoac khong cd, do
dé chi k&€ dén vdi nhitng thanh ma nd lam tang ndi luc cho thanh. Can luu ¥, trong méi
mot t6 hop chi ¢6 mat nhigu nhat moét cap mémen dau dan. Khi trong t8 hop od tit hai
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Hinh 4.70. Hinh coa v dy 41

hoat tai ngin han trd 1én thi cic hoat tai nay dung céc c6t cd hé s6 t8 hop n_ = 0,9. Nhé
rdng, hé sé n_ da dugce ké dén khi td hop ra cdc cap momen dau dan. Khi hoat tai mai
chét trén ca dan thi trong té hop céng hai ¢t 5 va 7 hodac 6 va 8.

V4di t6 hgp gdm tinh tai mai va gid béec mai, khi tri 6 nai lue do gid 16n hon va nguge
d&u voi noi lue do tinh tai, thi ndi luc do tinh tai 86 ding c6t cd hé s vugt tain = 0,5.

Vi du 4.1. Xac dinh ndi luc tinh todn cho cdc thanh ¢ia dan vi kéo mai nha kho cho &
hinh 4.10. M4i lgp tén. Nha xay dung & noi thude viang gid I11, e6 dia hinh dang B.-Buéc
vi kéo B = 4,5m. C6 luc nén theo phuong ngang tir dau cot vao dan vi keo H, = 156
daN, do gid tdc dung trén edt khung truyén qua (h.4.12).

‘a) Xdc dinh tdi trong

- Tai trong thutng xuyén (s¢ d6 & hinh 4.11)

Trong lugng mai g qui ra trén dién tich mat bang (d¢ déc i = 1,85/7,5,
cosa = T,6/7,725)

Tai trong Hé s8 T&i trong
Loai tai trong Ddn vj tidu chudn wUt tai tinh toan
- Ton 13p mai day tmm
(loai 12 nding 13.3kG) daN/m? ©1 11 77
-Xaga [ '
(¥ \ing 104kG) daN/m? 68 1 15
224 252

"«' 134 k& dén su Igp chdng cua cdce tdm mai.
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Trong lugng dan vi kéo va hé giing mai (qui trén dién tich mat bang), gan dang lay

theo cong thuc 2.1
g4 = 12na L, & day lay a, = 0,5 daN/m®; g, = 1.2.1,1.0,5.15 = 9,9 daN/m".

Theo cac cong thdc 4.1, 4.2 ta co '

G, = (25,2 + 9,9)1,5.4,512 = 118,65 daN; G, = (25,2 + 9,9)1,5.4,5 = 237 daN.

Phan lyc dau dan

Rg/\ = RgH = (2G| + 9G,)/2 = 1184 daN.
- Hoat tai stia chita mai fso d6 6 hinh 4.11):

Theo TCVN 27 37-90 trén dién tich mat madi o hoat tdi stfa chita la 30daN/m?, hé s&
vugt tai n = 1,3, qui ra trén dién tich mat bang la: )

p,, = 30/cosa = 30.7,725/1,56 = 30,9 daN/m~; p = np,= 13300 =402 daN/m?.

Vay theo cac cong thie 4.5, 4.6 c6

P, =40,2.1,5.4,5/2 = 135,65 daN; P, = 40,2.1,5.4,5 = 271 daN.

Phan luc daw dan la

Rp_,\ =R, = (2P, + 9P,)/2 = 1355 daN.
-Tai trong gid (sad dd & hinh 4.12): ]

Theo phuyc lue V, vung gié Il ¢é ¢, = 100 daN/m*; vdi gée nghiéng cla mai
e = 13"51"; H/L = 6/15 = 0,4 ¢d cac hé s6 khi dong C, = -0,34, C, = -0,4 (h.4.10), nhu
viy gid gay bde mai. Vi dang dia hinh B, dinh madi cao 7,85m cd hé 80 dd cao & = 0,93
{cdc hé 56 C|, C,, & ndi suy theo cdc bang & phu lue V). Hé 86 vugt tain = 1,3

Vay theo cdc cong thic 4.7 + 4.10tacg

| = 1,3.100.0,34.0,93.4,5.1,545/2 = 143 daN,
; = 1,3.100.0,34:0,93.4,5.1,545 = 2 W, = 186 daN;
5= 1,3.100-0,4 .0,93.4,5.1,545/2 = 168 daN;
W, = 1,3.100. 0,4 .0,93.4,5.1,545 = 2W, = 336 daN;
Co W,cosa = 286.7,5/7,725 = 277,7daN > G, = 237.0,9/1,1 = 194 daN,

Vay can phai tinh todn dan vdi tai trong gid. Vi vo6i t6 hgp tai trong gid va tinh tai
madi, gy cho thanh canh dudi ciing nha mot s6 thanh bung d48i chidu néi lye tit kée sang
nén, lam cho ching dé& bi mat kha nang chiu lue do mat én dinh.

Phan lyc dau dan

H = 156 + (336 - 286)5sin: = 156 + 50.5.1,85/7,725 = 216 dalN;

= % =
o

I
Rya = (5.336.7,725/2 + 286.5.7,725(0,5 + cos2e) ] =

=[ 836/2 + 286.(0,5 + 2cosa - 1)) 5.7,725/15 =

=[ 336/2 + 286(-0,5 + 2.7,6°7,725°) ] 7,725/3 =

= (336.0,5 + 286.1,385)7,725/3 = 1453 daN;
Ry = (286.0,5 + 336.1,385)7,725/3 = 1567 daN.

&) Xdc dinh néi fuc

O hinh 4.11 cho d6 giai Crémona cla tinh tai va hoat tai tac dung trén ca dan. O day
ca tinh va hoat tai dung chung mot d8 giai, chi khae tj 1é xich, vi tinh tai va hoat tai tai
nut la ti lé v&i nhau.

Dung néi ivc do tinh tai nhan lén P/G, = 271/237 lan thi duge néi lyc do hoat tai.

O hinh 4.12 cho do giai Crémona do tfu trong gid.

Két qua noi luc va t6 hop néi lye duge 1ap thanh bang nhu sau (& day cac t6 hgp nguy
hi€m déu 12 t3 hop co ban 1, do vay khong c6 cde cot véi hé s6 t8 hop n_ = 0,9).
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ifinh 4.7 7. 136 gidi Crémona véi tai G,\P, cua dan vikeo 6 vi dy 4.1
Bang ndilyc chke thanh din cia vi dy 4.1
Loai Ky Do tinh tai mai Do hoat Do gié, daN T3 hop ndi e tinh
hiéu daN tai mai, tréi sang | phdi sang toan, dan
thanh thanh n=11 n=09 daN phai trai keo nén
(1 (2) 3) {4 (5} (6) (7 (8) (9}
canh Al -4456 -3645 -5095 +4978 +5277 +1632 =4;7> | 8551 <35>
trén T2 -4124 -3374 -4718 +4675 +4887 1513 <47 > -8839 <35>
T3 -3489 -2854 -3989 +4004 +4120 1266 <4.7> -7478 <35>
T4 -3489 -2854 -3989 +4069 +4199 1345 <47 > -7478 <35>
5 -2812 -2055 -2873 +2887 +2987 932 <47 -5385 <35>
canh [B)] +4332 +3545 +4954 -4935 -5281 9286 <35> 1736 <47 >
cudi D2 +3839 +3141 +4390 -4415 -46875 B228 <35> ~1534 <47 >
D3 +2891 +2366 +3306 -3355 -3441 6187 <35> -1078 <47 =
xidn X1 -379 -310 -434 +410 +476 165 <47 -B13 =35>
Xz +213 +175 +244 -238 =277 457 <35> 02 <47 =
X3 -507 -415 -580 +606 +714 299 «<4;7 = -1087 <35>
X4 +6868 +547 +764 =757 -866 1432 <35> -319 <47 >
X5 -668 -547 -764 - +779 +909 B2 <4 7> -1432 <3, 5=
9] -237 -194 -271 +260 +310 M6 <47 -508 <3,6>
ding b2 +348 +776 +1084 -150 -1150 2032 <35> 374 <47

'§4.3. Xac dinh tiét dién thanh dan
1. Chiéu did tinh todn cna eiic thanh dan

Chiéu dai tinh toan trong mat phang dan 7, va ngoai mat phing dan .’ , c1a cac thanh
dan phang duge lay theo bang 4.2 va céc cong t,hUC 4.14, 4.15, 4.16.
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High 4.12. DB gidi Crémona voi tai trong gid cla dan vi kéo cho i dy 4.1

Trutng hgp thanh cdnh dan lIam viéc ngoai mat phang dan cd hai tri 6 noi luc nén
nhu hinh 4.13¢, N, > N,, thi chigu dai tinh toan /_ x4c dinh nhu sau:
Néu tiét dién thanh khong déi va chiéu daie, = a, = {,/2 thi tinh { theo cong thdc
= (0,75 + 0,25 N,/IN )I, (4.14)

Néu cac doan chda N, N, cé J :tJ hoac a, # a, (J J\p vaa, ‘a, la mémen quan

!
tinh clia tiét dién ngodi mat phéng dan va chieu dai hinh hoc ctia cac doan thanh tuong
dng) thi /, xdc dinh cho titng doan theo cong thic

31}; = 1”131; 325, =, (4.15)
trong do

= V’[?p - 1By = e
7 j(} p P, +P, N,
S A

Cachésbu, 4, lay theo bang 4.3 phu thudc vao cde tis6 J | T, vaa,la,
NéuN,=P, =0 thi chigu dai tinh todn chi xac dinh d6i vdi doan eo ndi luc N,
theo cong thie

th;f”a (4.16)
Truong hop thanh bung xién duge chia déi bdi hé phan nhd thi .‘I cla nd cling xac
dinh theo cong thic 4. 14 vOi viéc thay I thanh /.
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Being 4.2. Chilu dai tinh todn cia céc thanh dan phing

Chigu dai tinh todn

]
L
=
1

Loai thanh
: ix zy
|
1. Thanh canh ! L 4
2. Thanh byng (trii c4c thanh & diém 3}
- Thanh xién va thanh ding & g6i truy@n phan e géi tya (tru
thanh xién cé hé phan nhd) L {
- Céc thanh bung cén lai {trd thanh xign co hé‘phén nhd} 0.8/ {
- Thanh xién ¢& hé phén nhd @ {
- Thanh dan phan nhd khi
lign k&t vdi thanh xidn chinh chiu kéo 0.8
lign k&t vdi thanh xign chinb chiu nén { ¢
3. Thanh byng (tru thanh ddng va xién truyén phdn iyc géi tua} cla |
dan tU nhing thép goc don va dan oé cac thanh byng néi déi dau
vao thanh ¢énh (néi chil T) 0.9¢ ¢

Chui thich: 1) 1, a 14 khodng céch céc nit dan, xem hinh 4.13 a, b; {1 14 khoang cach gida hai digm
c8 k&t khéngcho céanh dan dich chuy®n ra ngoai mit phdng dan, xem hinh 413 a.c.
2) Bang 4.2 khéng dung cho dan cé h@ thanh byng chil thép.

Hink 4.13. Hinh ding cho bang 4.2

A-TRKCINGN
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Bing 4.3. He «8 chibu dii tinh toén {14 v tt45 43i v6i thanh ti8t dién thay d8i, hai dbu lién

kit khép
So dé J2iN
6'2
~ar 0,04 0,06 0.08 0,10 02 0.3 04 05 10
Hé 364, (P, =0) .
0.1 123 117 115 113 1M 11 11 11 11
02 20 17 155 145 132 125 123 122 12
03 283 238 209 193 156 144 1,39 136 13
04 362 299 264 24 186 166 156 15 141
05 437 351 317 286 22 189 174 166 15
= /% 06 507 42 3,65 3,31 25 214 194 184 16
07 582 475 42 379 278 237 2,14 199 17
T 08 835 532 462 4,2 3,08 25 231 215 18
N 09 715 593 515 462 331 2,83 2,51 2,31 19
10 7.85 64 562 50 366 302 2,71 247 20
. 12 8.96 75 6.42 582 414 35 308 2.81 22
14 103 85 7.3 6,63 473 3,93 344 31 24
18 76 953 83 7,32 524 433 3,89 342 26
o 18 126 . 105 $0 807 577 477 413 375 28
20 . 137 12 98 873 624 51 449 408 30
4
Hés6u (P, =0}
B+ A 0.1 101 101 101 10 100 101 101 101 101
2 02 104 1.04 104 104 103 103 103 103 103
03 129 116 112 11 107 07 108 106 106
0.4 168 148 134 123 115 112 T 11 11
05 223 187 167 154 128 121 118 147 115
06 274 2,28 20 183 145 133 128 125 12
07 321 266 235 214 1564 148 139 134 125
08 37 305 268 244 184 163 152 144 132
09 42 345 302 274 205 179 164 155 139
10 463 384 334 302 2,26 194 177 166 146
12 552 455 398 358 264 225 203 189 161
14 6.3 5,24 455 . 408 3,02 256 2,28 209 175
16 715 595 515 463 3.38 2583 254 233 189
18 785 6,55 572 506 37 an 273 253 203
20 875 7.15 6.2 557 402 335 30 274 217

2, Cauw tao thanh va nit
a) Nkang yéu ciin ciu tuo chung cia dian

- Truc cac thanh dan phai hoi tu tai tam cdc nit. True nay trong dan han la truc di qua
trong tam tiét dién thanh (lam tron dén dmm), trong dan buldng l1a true cda hang buldng
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gin sdng thép géc nhdt. D6t véi thanh cdnh dan han khi thay d8i tiét dién ia truc trung'_
binh gitta hai truc trong tdm ctta hai thanh hoac 1a truc trong tAm cda thanh lén. Sy
léch truc clia thanh canh khi thay d6i tiét dién sinh ra momen udn, momen nay phai
tinh d&n khi d6 léch truc cua thanh vugt qua 1,5% bé cao tiét dién thanh.

- O céc dan nhip L < 24m, thanh cdnh khéng thay d6i tiét dien. Khi 24m <L <36m,
dé tist kiém vat lidu can d8i tigt dién thanh canh mot lan, sao cho hgp vai ndi lue trong
cdc thanh. Thép goe nhé nhdt dung trong dan la L50 x 50 Bé day cac thép gde dung
irong dan khéng nhé hon 5mm. Thang thudng trong mét dan khong ding qua 6 - 8 loai
thép.

- M&i néi thanh dan dugce thyc hién bang thép gdc tuong duong hoac bang thép ban.
N&i bing thép gdc thue hién duge khi cdc thép gde can ndi ¢d ciing bé day, néi tai tAm
nit. N&i bang thép ban duge thuc hién cdch tAm nit mot khoang 300 - 500mm vé phia
thanh cd ndi lyec nho. Tai chd ndi thanh cianh, khe hd gita cdc dau muit cia thanh khéng
nhé hon 50mm.

- Cdc thanh dan gém hai thép gde phai ¢6 cac miéng dém lién két hai thép goc do.
Céc mieéng dém nay dat cdch nhau khéng qud 40r v6i thanh nén, 80r, vdi thanh kéo (r|
12 ban kinh quan tinh cta mot thép gdc doi véi true trong tam clla né song song vai mit
phiang dan). Dong thdi méi mot thanh giita hai nat lién két khéng cho thanh di chuyén
ra ngoai mat phang cda dan phdi ¢d it nhdt hai migng dém. Miéng dém cd bé day bang
bé day ban mé, b2 rong bang 60 - 100mm, bé dai khéng nhé hon bé rong ban cianh thép
gde ghép vao ban dém céng vdi 20 - 30mm.

- CA. 1hép gde cdanh o6 bé day nhé hon 10mm tryc tiép d& cac tAm mai bétong cft
thép c& 1an phai han gia cuiing cinh thép gdc (tai chd lién két vai tAm mdi) bing ban
thép day 10 - 12mm pha hét bé réng cha hai thép goc cdnh.

- Bé day ban ma dugc chon theo ndi lue 16n nhat trong cdc thanh bung (thanh xién d
g6t tua), 14y theo bang 4.4. Dan chi dung mot loai bé day ban ma. D6i vai dan nhip 16n,
dé€ tigt kiém, cho phép thay dai bé day cac ban ma, nhung ¢é chénh léch b¥ day cdc ban
ma § cAc nit 1an ¢in nhau khong dudge qua 4mm. Ban ma phai ddm bao chia duge hét
cic dudng han lién két cac thanh vao nd va ¢d hinh ddng don gian dé ché& tao. Canh ban
ma & bén thanh bung phai hgp véi truc thanh bung mot gde a=15% sao cho tiét dién
nguy hig¢m nhit clia ban ma da kha nang chiu lye va phi hgp véi su truyén lyc tir thanh
bung sang ban ma, khong gay nguy hi€m cho m&i han va ban ma hinh 4.23a).

- Cac thanh lién k&t vao ban ma bang dudng han gde canh, chiédu dai cac dudng han
khong nhé hon 40mm, chigu cao tiét dién cdc duting han khong nhé hon 4mm. Vai
thanh bung cdc duong han nén kdéo trim sang dau mit thanh 20mm. Khoang hd gita
thanh bung v thanh cAnh § nut dan han cé bdn ma khéng nhod hon o = 63 - 20mm va
khéng idn hon 80mm (& 1a be day ban ma, mm),

- Cdc dan nhip trén 36m phai lam d6 vdng nguge bang 46 vong do tii trong thusng
xuyén va tai trong tam thdi dai han. Trong cdc mai bang, dé vbBng cdu tao caa dan madi
(khong phu thudc vao tri =6 cta nhip) 14y bing do vang do téng tai trong tiéu chudn
cdng v&i 17200 nhip.

Bdng 4.4. BY day bén mi cin dan

N&i iUc 19n nhét Dudi 151 251 401 601 100 1401 180 2201 | 2601

trong thanh bung.| 150 dén dén dén ddn dén dén dén {  dén | dén
KN 250 400 500 1000 1400 1800 2200 2600[ 3000

B2 day ban

ma. mm 8 B 0 2 14 16 18 20 22 25

b) Cde dang tiét dién thanh dan
Hinh 4.14 cho mét s6 dang tiét dién thanh dan lam bang thép gdc, trong dd trucy - ¥
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nam trong mat phing dan, truc x - x vudng gdc véi mat phang dan.

Khi chon dang tiét dién thanh dan can cé ging dam bio sy lam viéc theo phuong
{rong va ngoai mat phang dan gan nhu nhau (vi dy, thanh nén dung tam chon saoc cho
ed 4, = 1.). Déng thoi phai dam bao bé rong nhé ra cha canh du dé lien két vdi cac két
ciu khac (nhu mai lgp panen, bé rong canh thép goc dd panen khong duge nhé hon
90mm), dam bao dd cing tdng thé ngoai mat phang dan nhat 1A khi van chuyén, dung
lap. .

a) b % o>
E Ei k4 ,__Jf
e < = f:mftz —-JrU:,_
¥ Iy fy |
7 ¥ 7 Y y Yo
y .
o =Ae D FTH
Ed ly Yy ||5’

Hindr 4,74 Ti6t dign thanrh dan bing thép gde

Tiét dién thanh canh cd th€ dung c4 ba dang a, b, ¢. Dang b thich hgp cho trutng hop
{, = 2. Dang c thich hgp véi trudng hgp [, = [,, hoac khi cd udn cyc b, nhung ciing
lam gidm dé cing cua dan ngoai mat phang khi van chuyén dung lap. Dang a dung duagc
cho moi truong hgdp moét cach tuong déi hop 1y, nén duge ap dung rgng rii nhat.

Thanh bungcd [, = 0,8 I, nén tiét dien hgp 1¥ 1a dang a, trit thanh xjén d&u dan cd
Io=1, thi luén luon 1a dang c. Khi ¢6 hé thanh bung chia nho thi tigt dién dang b 1a
thich hop. )

Tiét dién chit thap dang d 4p dung cho thanh dang gita dan, thuin tién cho viéc lién
két hé gidng ding trung tam. .

Tiét dién mét theép gée e, g dung cho thanh dan (eanh hay bung) cd ndi lue nhd. Tiét
dién e lien két vao mot bén ban ma, khong ddi xing, nén khi tinh toan phai dung hé sd
digu kién lam viéc y = 0,75 va dung ban kinh qudn tinh nhé nhét r_. ctda tiét dién.

Tiét dién hop (h) tan dung kha nang cda vat liéu nhung cing st dung han ch& vi kho
phong gi cho mat trong. Tiét dién hai thanh (i) 1a cua loai dan nang, it gap trong két cdu
nha cong nghiép, dung dang nay khi thanh cg [, 16n cén gidm ,1),.

3, Tinh thanh kéo ding tam
Dién tich cén thiét cua tiét dién thanh xéc dinh theo cong thic:
A, = NKR. | 417

Khi trén thanh cd sy gidm yé&u thi A_ 1dy tang lén 10+15%.
Bdn kinh quan tinh y&u ciu cla tigt dién thanh xdc dinh theo cong thic

_ Foe = LAY r o= LJIAL, (4.18)
Tu A, Foo Tyye tra bang thép chpn dugce ti€t dién thanh sao cho A=A , POET
PeZ e Sau dd kiém tra lai theo cohg thic ’
’ ’ N
g = —~—= vR. (4.19)
Ath

Trong cdc cdng thiic 4.17, 4,18 va 4.19, N 1a lyc doc tinh todn cda thanh; R - cuting do
tinh toan cua thép; I, va [ - chiéu dai tinh toan cla thanh & trong mat phing dan va ¢
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ngoai mat phang dan; v - hé sd digu kién lam viéc cua thanh 14y theo bang 1.4 phu luc [,
= 1 ddi vdi thanh kéo cua cde dan thuang; [A]- 40 manh gidi han clia thanh lay theo
bang I.5 phu luc I; A, - dién tich thuc cla tiét dién nguy hi€m cia thanh {con goi la dién
tich tiét dién thu hep, dién tich da trit di phan gidm yéu). _
Khi trong céc bang thép khong cho théng s6 r, thi can cd vio A va r, dé chon ra
tiét dién thanh tudgng tu nhu trén. Khi d6 ngoai viée ki€m tra lai tiét dién theo digu kién
4.19, con phai kiénl tra vé dé manh theo cong thile

nnx— [’1] (4.20)

trongdd 4 - do manh 16n trong hai do manh A ={/r vail = Ejr (r,va r, 1a ban kinh
quan tlnh cua tiét dién thanh déi véi céc truc chmh xvay cua ng - xem hmh 4.14), véi
dang tiét dién hinh 4.14a, b, ¢, d bén kinh guan tinh ry dugc tinh theo céng thic

= Vg, + 2z, + 0,5, (4.21)

trong dé r, - ban kmh qudn tinh cia mot thép goe déi véi truc y, cla nd song song voi
truc y; z,,- khodng cdch ti tryc y dén song thép goc; - bé day ban ma.

Vi du 4.2. Xac dinh tiét dién thanh canh dudi cta dan vi keo. Thanh thudng xuyén
chiu kéo, ¢ noi lyc tinh toan N = 80930 daN. Badn ma ctia vi kéo day ¢ = 10mm. Hé s6
digu kién lam viéc cha thanh y = 1. Chigu dai tinh todn cua thanh {, = 6m, I, = 18m.
Dung thép mae BC13caz2.. Tiét dién nguy hiém nhét clia thanh cd hai 16 ©19.

V6i thép hinh BCv3en2 cé R = 2250 daN/em?. Theo cong thic 4.17 ¢6

= 80930/2250 = 35,97cm’.

Tra bang 1.5 phu luc I ¢4 (4] = 400. Theo cong thice 4.18 thi Faye = 600/ 400 = 1,5cm
var, . = 1800/400 = 4,5cm.

DLIa VA0 A ' o Ty tra bang IV.1 phy luc IV chon duoc thanh gom 21, 125 x 8 ghép
dang chit T, ¢cd A" = 2 19 7=39,4cm? > A Py = 3,8Tem > r ., r_ = 5,46cm > Pyy o vVay

khong phai ki€m tra lai theo cong thuc 4. 20 (didu kién vé do ménhl

Ap=A4A-A;=2394-21908= 36,36¢cm”.
Kiem tra lai tict dién theo diéu kién hén:
a=NiA,, = 80930/36,36 = 2226 daN/em*™,
o = 2226 daN/em?® <Ry = 2250 daN/cm®.
Vay ti€t dién da chon dat yéu cau.

4. Tinh thanh nén ding tam

Dién tich can thiét cua tiét dién thanh xdc dinh theo cong thic
A, = NilpRy), (4.22)
trong dd hé s6 udn doc ¢ tra bang I1.1 phy luc II theo 6 manh Ag‘ tu cho trude,

AE = 60+120 vdi thanh canh, 1 = 100+150 véi thanh bung, ¢ ciing c6 thé xdc dinh
thec cdc cong thue 4.24, 4.25, 4. 21. 6; N, R, v nhu da néu d cong thic 4.19, y = 0,8 d6i vdi
thanh bung chiu nén chinh (trlt thanh & géi) ti€t dién dang chit T ghép tit hai thép gde.

Cde ban kinh quan tinh yéu cau r, r., xac dinh theo céng thdc 4.18, trong dd do
manh gidi han [1] ldy theo thanh chiu nén tuong ing & bang 1.5 phu luc I
Duya vao A, P T “L, tra bang thép chon duge tiét dién thanh cd dién tich A thich

hgp va cd r, 2 e Ty e Kiém tra lai tiét dién da chon: D4 cc dién tich tiét dién A,
cac ban klnh quan tlnh re T, trong dé vai dang tiét diénchi T ghép tir hai thép gdc. thl r
phu thute vae ba day bén ma, néu trong bang thép khéng cho r, thi tinh r, theo (,ong
thuc 4.21. Tinh i, = ler_\_ ¢ = ljr,suyrad 14 do manh lén hon trong haj @ mf‘inh Ay
:ly, Tu i, tra bang I1.1 yihu luc' I duge ¢ . hoac tinh ¢ . theo cdc cong thuc 4.24,
4.25, 4.26. Kiém tra ung suit cia thanh theo cong thic:

Nf(‘pminAng)SR}’- : (4.23
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Khi 0 <1 < 2,5, hé s6 udn doc xdc dinh theo cong thic
p=1-(0,013-553R/E)AV A (4.24)
khi 25<1=<45
¢ = 1,47 - 13R/E - (0,371 - 27,3R/E)X + (0,0275 - 5,53R/E)A%. (4.25)
khi 1 > 4,5

A 592 (4.26)
P T s |
trong dd X 1a do ménh qui ude
A =AVRIE (4.27)

Khi trén thanh ¢d gidm y&u tist dién, cén ki€m tra tigt dién bi gidm y&u theo cong
thtc 4.19,
Do ti&t dién da chonedr = r  va ry2r VA T XEC dinh theo 4.18 v4i [4] cha
thanh nén) nén khong phai lué'm tra ve dﬁ m}znh x{meo cOng thic 4,20.
Khi thanh néncé o = Njp_. A R < 1 cho phép ldy d manh gidi han:
déi vdi thanh canh va thanh xién, tﬁanh ding tryc tuy&n phan lyc gdi tua khi
0b=sax<l, [A] = 180 - 60«;
a <05, [A] = 150.
ddi vai thanh bung (trif thanh truc tigép truy®n phan luc géi tua) khi
0b=axl, [A1 =210 - 60«;
a<05, [A1 = 180.
Vi du 4.3. Chon tlé’t dién thanh xién dau dan chiu nén N N, nhu hinh 4,15. Bin m4
day 12mm. Theép diing loai BCT13xn2 cd R = 2250 daN/em? vai thép hinh.
Tiét dién thanh khong d6i, dang chit T ghép ti hai thép gde.
Chigu dai tinh toan xac dinh cho tiing doan nhu sau: trong mit phang dan
11y = 170cm; L, = 200cm; ngoai mit phéng dan lly va lzy xéc dinh theo cong thic 4.15,
trong dd a,/a, = 200/170 =1,177, J,/J, = 1, tra bang 4.3 dugc g, = 2,177,
#y = 1,892, 8=N /N, = 57000!53000 = 1 076;

o, oA 200 , /53
a = -2 =1,134 ;
JB 170

2
uy = Viuy, + ,u”(ﬂ - DB = \/{2,1772 + 1,592.0,076)/1,076 = 2,125
py = play = 2,125/1,134 = 1,873.
Vay I, = pa,) = 2,125.170 = 361,8cm; I, =, = 1,873.200 = 374,6cm.

Gia thiet A = zlg = 80 tra béng I1.1 phu lue II {ndi suy theo R) cd ¢ = 0,704. Vay
el A, = 57000f(0 704.2250) = 36cm?. '
Thanh cdy =1, [A] = 120
20(}/

374,6 5
Faye = o =1,67cm; r Foyve™ 70 = 3,12¢m.

Tlét dlén dang chit T bang hai thép goc
khong d&u canh ghép canh nhé. TU A,

tra bang IV.2 phy luc IV chon duge tlg dlén

40 12 447

thanh 1a 21,140 x 90 x 8 ¢6 I ¥
A = 218 =36cm’® =A,;r, = 2,58cm> ry 7y xﬁ'ﬁfx
= 6,79%m > Fyyer A J I

Vay dam bio v& yéu ciu dé manh, ¥

Ki€m tra lai tist dién v& kha nang chju luc: K4
- Véidoan 1 (doan cd Ny

A, =1, /r, = 361,3/6,79 = 53,
ly ly! ¥ Hink 4.15. Hinh cla vi dy 4.3
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Ay = 1 fr,=170/2,58 = 66 = ] tra bang I1.1 phu lue IT theo 1 = 66 va

Imax
R = 2250 daN,ﬂc:m2 {noi suy theo 4 v:]}i’) duge ¢ = 0,784; vay c6
N, 57000 5 5
= = 2020 daN/ecm“ < R = 2250 daN/fem
P mintng 0,784.36

- Vi doan 2 (doan cd N,)
Ay, = 374,6/6,79 = 55; 4, = 200/2,58 = T1,5 = A
Tra bang duge ¢, = 0,719 va co

N, 53000

ConAne  0,719.39

Y ong

< [4]

2max

~ 2025 daN/em® < R = 2250 daN/em?

Ti&t dién da chon dat yéu ciu.
5. Tinh thanh nén uin
Tiét dién chiu luc hgp ly 12 dang ¢ hinh 4.14, song d6i khi ding dang a hodc b hinh
4.14 do yéu ciau dd cling ngoai mat phidng dan hodc dé lién két cdc edu kign vao nd.
Momen uén tac dung dbi véi tryc x cua tiét dién thanh.
Viéc chon tiét dién tién hanh theo cdc budc sau:
- Gia thigt A_= 50 - 80 va tinh dugc 1 = A VR/E,
- Tinh d¢ lech tam tuong déi m = ejp,, co the lay gan ding p = r, = [ /A do dd cd
m =elJl. =MAJNI,
- S0 bo lay hé s6 y ké dén 4nh hudng clia hinh dang tiét dién tdi su phat tri€n bién
dang déo, khi eanh chir T bi nén do M:
n = 1,45 1,65 vai tiét dién dang ¢ hinh 4.14;
» = 1,8+2,4 v4i tiet dién dang a hinh 4.14;
n = 23,75 v4i tidt dién dang b hinh 4.14,
khi canh chit T bi kéo do M:
7 = 11,25 v6i tiét dién dang ¢ hinh 4.14;
n = 11,49 véi tiét dién dang a hoac b hinh 4.14,
- Tinh d§ léch tam tinh d3i m, = gm,
- Tu pey, A tra bang I1.2 phu lyuc IT duge hé 56 ¢, va cd dién tich sd bd cua tiét dién la
A = Nfip, Ry). (4.28)
Véi dang tiét dién da duge 4n dinh va dya vao A ,tra bang thép hinh chon ra tiét
dién thich hop va cd cac die trung hinh hoc chinh xic caa ti&t dién A s T Ty
Viéc kiém tra lai tiét dién tién hanh theo cdc budce sau: '
- Tinh A, zlx, m=MA_/NJ y m =nm,trong dé yla khodng cach tir trong tam tiét
dién dén thd chiu nén nhigu nhat; » lay theo bang I1.4 phu luc IL
- Tt m, A, tra bang duge ¢, va ki€m tra kha néng chiu lue trong mat phang uén cia
thanh theo cong thiic
N

'PllAng
- Ki€m tra kha nang chiu ldc ngoai mat phing uén {thanh tiét dién hinh 4.14a, b, ¢,
i) khid, > 4, theo cong thuc

N,f((p\Ang) = Ry, (4.30)

trong do p, tra bang II.1 phuy luc Il theo 4,.
- D6 manh 16n nhat eda thanh phai ddm bao digu kién theo ¢éng thic 4.20.

Két qui chen ti€t dién thanh din nén tdug két thanh bing, nhy bang 11,53, phy hue 11
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§4.4. Tinh toan céac chi tiét cua dan

Céc nut dan cfu tao theo cdc yéu cu néu & di€m 2 §4.1. O day trinh bay viéc tinh
todn doi vai nit dan han.

Cac thanh dan lién két vao ban ma bang cac dudng han gdc & séng va d mép, dSi vai
thanh bung cd thé han vong quanh (han ca & dau thép géc). Dudng han gdc lién két cac
thanh dan vao ban ma phai ddm béo céc yéu caucdu tao:  fy . = by oS Ao
Lomin = I = 4w Pamax = 526, mm Ia4 chigu day cha thép mong nhat; &, - chidu cao
dudng han, [, - chiéu dai dudng han) vai dusng han 6 mép thép gdc khi bé day canh thép
goc é > 5mm thi Rpmax = 098,58, < bmm thi Bymax = é s Pumin ldy theo bang 4.5;
lhmm 4h, va i, = 40mm %lﬁy gid-tri nao 1dn han), Jhmax = 858 A, (chi xét d&i véi
duting han goc canh).

Viéc tinh todn dudng han lign két thanh dan vao ban ma dude tién hanh theo thy ty:
chon trudce h, dua thee yéu cau cu tao rdi xdc dinh 7, theo cong thiie

N,

I 2 ——"——  +1lcm, (4.31)
V'hh (ﬁRg)min

trong dé N, - luc doc do dudng han chiu; (;SR )inin- €14 tri nho trong hai gia tri §| R, va
ARy By = 0,7 va §, = 1 khi han tay, R . [y theo bang 1.1 phu lue I

Biing 4.5. Chi%u coo t8i thidu cda dudng hdn gée (!r,,.m-n)

Phudng Gidi han " Appifmm), khi b8 day cdu kién duge han méng nhat
phap chay cia thép. (3. mmj:
han daNfem? - —_n
4+ 5 510 n+16 7+221 23+32 1 3340 41+ 80
Ty déng va < 4300 . 6 4 —T 8 [
bén ty dbng 4300+ 5800 5 -] 7 8 9 J 10
Tay <4300 7 8 10
4300+ 5800 8 9 10 12

Chiei thich: Khi o, > 5800 t:laNjcm2 hoic khi & > 80mm, hhm‘n %4c dinh theo cAc yéu clu-ky thudt ridng,
1. Niit khdng ¢6 ndi thanh canh

Cac dutng han lién két thanh bung vio ban mi duge tinh véi néi lye tinh todn N cia
nd. Lién két cd hai dudng han ¢ s6ng va hai dudng han & mép thép gdc (thanh bung la
hai thép goc ghép hinh chit T), méi dudng han chiu mét phan ctia N nhu sau

vdi dudng han séng N, = AN/2 (4.32)
v6i duosng han mép N = (1-2N/2 {4.33)

Cac duong han lién két thanh cédnh vao ban ma tinh véi hidu s8 néi luc (Ay) cha hai
thanh canh hai bén nit Ay = N, - N,, (4.34)

trong dé N,, N,- gid tri lyc doc cda hai thanh canh, khéng mang déu, ching cung kéo
hodc cliing nén, N; > N,. Néu N, va N, nguge ddu thi trong cong thiic 4.34 thay d&u "
thanh dda "+,

Néu Ay = 0, trong tinh todn lay Ay = 0,1N,.

Néu tai nut cd luc tap trung P (h. 4 15) dat vao thanh cdnh, xem nhu P chia déu cho
cic dudng han lién k&t thanh canh voi ban ma, gdm hai dudng han sdng va hai duong
hanmep (thanh canh la hai thép gdc ghép hinh chiu T). Noi lue trong méi dudng han xic
dinh nhu sau:

I 3
vai dudng hanséng N, = 5 vV (kAy £0,5Psina)” + (0,5Pcosa)”  (4.35)
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1 ' .
voi duong han mép N = > [(1-%k)ay 0,5 Psinal® + (0,6Pcosa)” (4.36)

Trong hai bi€u thdc 4.35, 4.36 1dy ddu ” +" khi A cling chidu véi Psina va nguge lai. «
1a gdc gita lic P va phuong vuong gdc vai truc thanh canh (xem hinh 4.15), khi

tge = 1/8 cd thé xem nhu o = 0. Trong cdc cong thic 4.32, 4.33, 4.35 va 4.36, £ 1a hé sd
phan phéi luc doc caa thép gde cho dudng han lién két sdng thép géc vai ban ma, xdc
dinh theo cong thie

z, )
k=1- — 4.37
b

trong d6 &- be rong ban canh ghép vao ban ma cla thép gdc; z - khodng cach tif true
trong tam ti€t dién thép gde vuong gdc vai badn mi dén sdng thép gde. Hé 88 k 6 thé ldy
gan ding theo bang 4.6.

Bdng 4.6. nd 38 phén ph8i luc doc cin thép gée cho dudng han s8ng vi dudng hin mép

Khéng déu canh
Loai thép goc - D&u canh o '
ghép canh nhd ghép céph 1dn
A k - &
Dang lign kdt
' 7-k -4 W74
He ' , 07 075 085
s8 : 1-k 03 025 035

Thue t& bAn ma kha dai nén cd chiéu dai dudng han lién két thanh cdnh vao ban ma
16n, do vay bé cao duding han #, nén chon nho sao cho tiét kiém dugc que han ma vin
dam béo digu kién chiu luc va yéu cAu cdu tao. Ciing ¢6 thé ding duvng han gian doan.
Vidu 4.4. Tinh todn nit trung gian cia dan cho d hinh 4.16, thép BCT3 kIl2, 0, = 3650
daN/em”. Ban mé& c6 8 = 6mm. Han tha cong.

Vai loa1 thép nhu vay dung que han 342, tra bang 1.1 phu luc I cd R, = 1650
daN/em?, = 1800 daN/ecm®. Han tay nén co = 0,7, ﬁr =1, By, = 0 721800 =

= 1260 dal\fcm ﬁR = 1.1650 = 1650 daN/cm~ ; vﬁy (R . = 1260 daN/cm:

Chon hy = h, = 4mm

Lién két thanh X, vdo ban ma gém mot dudng han sdng va mot dudng han mép, hé
s8 ditu kién lam videy = 0,75.

E min

z, " 1,42
No=kXy=(1-—2 X3 = (1- =) 1087 = 778 da\;

1087 = 309 daN.

z, 1,42
Ny = (1-0X; =X, =

Theo 4.31 c6
N, 778
by = o Hlem = o 4 1~ Bem
yh (BR.) 0,75.0,4.1260

g nin
Nhu vay tit ca cac dudng han sdng va mép lién két X, va X, vao ban ma cd chidu dai -
ldy theo cdu tao /| = 40mm, (42, = 4.4 = 16 < 40mm).
Lién k&t thanh canh vac ban m4 gdm hai duding han séng va hai dudng han mép,
y=1 - -

Its
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105 345 1,05

Ay=T,-Ty = 8839 - 747 il -k =—
4,5 4,5 4,5
1,85 7,5
sihag =— cosqy =——
7,725 7,725

1 3,45 1,85 7,5
N = (——"-- 1361 - 0,56.508. ——— )" + (0,5.508 ——)% = 507 daN:
4,5 7,725 25

f '

~\/—~— 1361 - 0,5. 508—— )2 + (0,5.508 ————)? = 178 daN;

=——— + 1 = 2cm, nhu vay tidt ca cdc dudng han séng va mép cd chidu

I
ht " 1.0,4.1260

dai lay theo cdu tao {, = 40mm.

2. Niit c6 ndi thanh ¢inh

Cach néi thanh cdnh théng
dung hién nay 12 néi bing ban
thép. Cach nay 4p dung linh
hoat va dude qui ude tinh toan
nhu sau:

* Luc tinh todn cia méi ndi
Ny=12 N,, (4.38)
trong d6 1,2 - hé 8 an toan;
N, - ngi luc nhd han trong hai
thanh cdnh duge ndi vdi nhau
(N, = N|). Dién tich tiét dién
ndi qui uac la
Aq = 2Agh + A, (439

Trong do 2Agh- dién tich tist
dién cua hai ban thép ndi (goi la
ban ghép hoac ban né&i); 4, -
phan dién tich tiét dién ban ma
coi nhu tham gia truyén lyc Nq
Ay, = 2b8, ; b- bd rong ban
cdnh han yvao ban ma coa thép
goe {co IUCaNB); &~ b8 day ban
mé.

Ban ghép duge ki€m tra ung
suiat theo cong thic

o, = quAml =R (440)

Cac dudng han lién két ban Hink 416 Hinh cda vi du 4-4
ghép vao thanh canh tinh theo <ndt trung gian>
ndi lue Ngh ='c’*qAgh 4.41)

‘Cac dudng han lién két thanh canh vao ban ma duge tinh todn vdi phan ndi lyc cua
mébi thanh cdnh truyén vao ban ma, qui wde nhu sau:

Déi vdi cac dudng han [ién két thanh bé vac ban ma la

90



Nipmz= 1.2N, - 2N, 4 1.2N,/2 (4.42)
Déi vai cac dudng han lién két thanh lén (co N|) vao ban ma
Nimi = 12N, -‘.lNgh ¢ 1,2NV,/2, 14.43)
Trusing hop thanh l6n ¢6 lue tap trung P thi cde duimg han lign két thanh nay vao
ban ma duge tinh véi lue

th = ¥ ‘N

) Psina)® + (Peosa)’, 4.44)
trong dd ddu "+" va géc ¢ nhu d4 néu d cong thde 4.35 va 4 36

WP AR AN
MENVITEENE TN EE RS

b) #

TITRT

LrLall

2 3
“a"a RTINS F A RN (ARAS U N AN R PR AN AW} N
-~ / 1
< - - _|J_: — N
i imerunaR TR RS Rt T IvY |i
A/z ol = AR LU | 1

40-50), | 390500 | ;:

Hindy 4.17. NG trung gian e6 ndi thanh canh:
a) ndi bang thép géc: b) ndl bing ban ghép

Néu thanh bé (¢ N,) c6 lue tap trung P thi eiing tinh tuong tu. Kbi hai thép goc ean
noéi cé cung bé day, ¢d thé ndi bang thép géc tuong duong (goi 1a thép goc nbdi). Dudng
héan lién két thép gde noéi vao thanh canh duoge tinh vai lyc doc & thanh nhé (N,). Thép
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gde ndi phai ed dién tich tiét dién bang hodc 1gn han thép gdc cia thanh canh cd N,. Cac
dudng hian lién k6t bin ma vao thanh canh duge tinh todn nhu tridng hgp thanh canh

lign. A

3. Niit ndi dan 8 hién tryong

Khi ché& tao trong nha may, dan duge chia thanh titng doan phit hop vdi didu kién
giao thong van chuyén. Viec ndi dan duge thue hién tai hién truing. Théng thudng cde
nit dinh va nuat gitta dudj 1a nhitng niit khuéch dai hai nia dan tai hién truong, Méi ngi
c6 th&€ thue hién nhu hinh 4.18a va hinh 4.19a, ¢ day thanh canh duge néi bdng thép gdc
tuong duong. Hinh 4.18b va hinh 4.19b trinh bay cdch néi bing ban thép, nhu vay cd
cfu tao hai nita dan gidng nhau. Cach tinh todn giéng nhu mit ndi thanh cdnh da trinh
bay & trén. Ban ma & day dude ndi bing hai ban néi 6p hai bén ban ma, viéc tinh toan

cac ban ndi nay ciing nhu cdc dudng han lién két ching vao ban mi duge thyc hién véi
ndi lvyc truyén qua hai ban néi:
Ny, = Nycosa + 1,2 N cosf, (4.45)

trong d6 N, = 1,2N_- N, (N_- ndi lyc trong thanh cdnh; N .- ph&n néi luc tir canh
truyén qua ban ghép xdc dinh nhu edng thic 4.41); N - néi lyc cia thanh bung xién tai
nit dang xét; cdc géc @, § xem hinh 4.18 va hinh 4.19, trong hinh 4.19 géca = 0 .

Biéu thic 4.45 ldy d&u "+" khi thanh cénh va thanh xién cling nén hoidc cung kéo,
con ngugc nhau lay ddu "-"

O nit dinh hinh 4.18b, ban ghép 3 gay khic nén hai lye Ngh d hai bén dinh hgp thanh
luc thdng ding

V = 2N sina. (4.46)
néu § dinh ¢6 lye tap trung P thi
V=P 2Nghsincx_. (4.47

Cac dudng han gde lign két sudin 4 vao ban ghép 3 duge tinh véi lue V', va ede dudng
han lien két sutin 4 vao cac ban ndi 2 ciing tinh véi luc V. Cac dudng han lién két ban
ndi 2 vao ban mi [ tinh vé6i hgp lye

N, =VN, 2+ Vi " (4.48)

Cung c¢d thé néi cdnh trén bing ban ma tist dién chit T, cdu tao don gidn, nhu trutng
hop nit dinh dan hinh 4.18c. D6i v8i trudng hgp ndy, bAn ma phai tinh toan kiém tra
theo tiét dién chit T duéi tdc dung cha lye N (xdc dinh theo 4.45) vA mémen léch tim
M, = N e (doN, datléch trong tam ti€t dién T moét khodng la e} nhu sau

o =N, (1l +eAW,)A SR, (4.49)
trong ddé A- dién tich tiét dién chit T; W - mé men khang cla tiét dién cha 7' dai vai
thé chiu nén 16n nhat, (N, giy nén cho tiét dién chit T).

Vi du 4.5. Tinh toan nit gida dan nhu hinh 4.20. Thép loai BCT3KM2,que han 342,
han tay. Bé day ban ma é = 12mm.

I*n

a) Tinh toén ndi cdnh
Nhu vi dy 4.4, ¢ day clng cd (ﬂRg)
Luc tinh toan néi cdnh la
Nq = 12N = 1,2.69430 = 83316 daN.
Chon ban ghép co tiét dién 250 x 10, vay dién tich qui udc clia méi néi 1a
A =261+21211= 51,4cm®.
Ung sudt qui udc trén tiét dién ndi qui uac 1a
o, = N JA, = 83316/51,4 = 1620 daN/em’,

= 1260 daN/em?.

min
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Lyc troyén qua ban ghép: N, = 1620.25.1 = 40500 daN.

Tong chieu dai dudimg han lién két ban ghép voi thép gde canh 1a (chon A, = 6mm)

40500 )
2l =——— + 4 = 57,6cm.

1260,0,6
Lay dutng han nhu hinh 4.20 cd
Xl = 2(13 + 17) = 60cm > 57,6em.
Lue truyén qua ban méat
Ny == Ny, = 83316 - 40500 = 42816 daN > 05N, = 41658 daN.

Hink 478 Nut dinh dan
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Téng chigu dai duang han lién két thép gée canh véi ban ma la (chon 2 = 6mm)
42816

©1260.0.6

Lay duong han nhu hinh 4.20 co
i, = 2010 + 22) = 64 > 60,6cm.

+4= 60,6cm

Zl,

b) Tinh n&i ban méa
Luc truyén qua hai bAn néi
Ny, = Nyjcosa = 1,2 N cosfi, trong dd lyc nén N = 2800 daN cing t6 hep tai trong
vi N, eda =0, cosa = |, = 44706, cosff = 0,7181
N, = 42816 - 1,2.2800.0,7181 = 40403 daN.
Dudng han lién két ban ndi viao baAn ma la (chon /,, = lem)
40403

!n =
212601
Chon ban néi tiét dién 18cm x lem ed /), = 18em > 17em

+1=17cm

@)

ay6s -20mm "
d.'- ﬂéa"d}/émg

LLE s 1)
TESCTXYTS

Ne

Hiehy 419 Nt gida dudi
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Ki€m tra cugng dé cta ban ndi:
Ban ndi ¢d hai 16 buléng @ 20 vay cd
N 40403

e = —— = 1443daN/em’ < R = 2150 daN/em®
24,  2018.1-221)]

g4400
AT
I
Ll % 2L 75x5
5~ 0
i >
™ =
]
LQ <
h =
Ay 3 -
| 3 gg |
69430 L: . E&* \% :943.9
dﬂ” ' V1 s X3 121 aal

Himh 4 20 Hinh ctia vl du 45

c¢) Tinh lién két thanh bung vao ban ma. V&i thanh xién N = 4320 daN c6 chigu dai
mot duting han séng la (chon f); = 4mm)

z 0,7.4320 i z
=———— 4+ 1 =4em = -
9 1260.0,4 A

Vay cde duding han con lai c4 cha thanh diing (N, = 3680 daN) déu ldy /, > 40mm,
hy, = 40mm.

4. Nut lién ket dan véi ot

a) Dan lién két citng vdi cit
Dan lién két cing véi ¢ot bang hal nuit dudi va trén d dau dan
o Niit duwrdi: nit nay co cdu tao nhut hinh 4.21, D¢ 12 nut chinh, truyén phan lue géi tua
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ctia dan gdm R, la phan luc dung & dau dan va life ngang H do moémen dau dan gay ra.
Luc H 12 mdt trong hai luc sau

H,=Mlh,H,=Mh, (4.20)
trong dé M - t6 hgp momen &m ldn nhdt § dau dan (thuang hay gap truong hop nay,
mémen gay nén canh dudi); M,- t6 hop momen duong 16n nhét & dau dan (mdémen gay
kéo canh dudi); & - chidu cao (tinh todn) dau dan.

ang ay 6d-20

63 ¥ 7 it
2 m A an ma 7
_\ f—rr E&_y'f A
4 HE
:;; hi['” '+ '|'
N -J~+ 1] =3
2 Al + _I.
2Ny max  faaT
i} niH
s—H NI E
by

Hinh 4.21 NGt dudi cia fién k&t cung dan vai cot

Cau tao nit gobm ban ma I d€ lién két cac thanh dan vao né, suom géi 2, gdi do 3 va
cac buléng lién k&t suon gbi 2 vao cdt. Sudn goi 2 lién két han vubng gde vao ban ma /
va ty tryc tiép 1én goi dd 3 (xem hinh 4.21). Tinh todn nit nay duge tidn hanh nhu sau

- Lién k&t thanh xién va thanh canh dudi vao bidn ma ! duoe tinh v6i noi luc tinh
todn cia ng.

- Bé day &, cua sudn géi 2 x4c dinh theo cOng thic 4.21 va [y 4, = 20mm.

R:\
b Rund

trong dé R ,- phan lue (ding) gbi tua cha dan; b - bé réng cta sudn géi 2; R, .- cudng
do ép mat ty dau cia vat lidu thép lam suon g6i 2 va goi do 3.

Khi ton tai H, thi sudn g6i 2 lam viée nhu ban dam chiu udn c6 lien k&t ngam tai hai
hang buléng dung Do vay, d_ can phai dam bao didu kiéen

8,2 0,5 J%lﬂz;(m ' (4.22)

trong d6 b,- khoang cdch hai hang bulong ding (hinh 4.21); /- chigu dai céa suon goi
(h.4.21); R- cudng do tinh todn cua vat liéu thép lam suon géi.

Tiét dién sudn gbi duge ddm bao 8n dinh cuc bo nhu ban caAnh cha cot dac tigt didn t8
hop dang chit H c6 4 < 0.8 theo didu kién

=

(4.21)

b
f <0,44 VEIR (4.23)

3
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- Hai dudng han lién két ban ma I vao sudn géi 2 chiv R,, H_  (luc cd tri 56 6n
nhit trong H, va H,) va momen léch tam M, = H e, e la khodng cédch tlt luc H dén
gitta chigu dai duting han (h.4.21). B& cao tiét dién dudng han theo diéu kién chiu Iyc la

: : i ¥+ R, 4.24)
h, = — H {1 +—— )+ . (4.24)
" o (R) mas A

nria lh

- Bulang lién két sudn géi 2 vao cot tinh véi luc H, lam tach suon g6i ra khéi cot. Cd
thé so bé chon trude s6 bulong (khoadng 6 - 8 cal) va bd tri (dua thee yéu ciu ciu tao)
thanh hai hang ding (h.4.21). Lue kéo ldn nhét trong bulong xa tdm quay nhdt phaila .

szyl "Tdr\l )
thnx = —— = — ka (4.25)
koo, 4
22y~
i i

1=
trong dd 2, y,, - cdc khoang cdch xdc dinh nhu hinh 4.21.
Néu trong tam vung lién két buléng trung vai didm dat luc A thi

H., .TIOf(“ . .
thax = — = Rkhl‘ (4.26)
n 4
trong dd n- 6 buléng lién két.
Duong kinh bulong duge xac dinh theo eong thdc
4th“ 8
d =\ ———— (4.27)

[}

trong ¢4 cdng thie trén d(‘{rdRéglng kinh than buléng da trir giAm y&u do ren.

Khi khong ¢d H, thi cdc buléng & day dat theo cdu tao thanh hai hang ding, khoang
cach cac buléng trén mdi hang khéng ldn hon 8d, khodng cach tit bulong trén cung dén
mép trén sudn goi va tir buldng duéi cing d&n mép dudi sudi gdi khdng nhé hon 2d (4 1a
dusng kinh 18, d 14y 16n hon than buléng 3 = 5mm). Dudng kinh than buléng céu tao
thutng la 20mum. 86 ldgng bulong cdu tao khong nén it hon 6.

- Cac duting han lién két g6i d& 3 vao cot tinh chiu 1,6R ,. Co thé dung hai dudng han
¢ hai bén goi d8, hoac dung ba dudng han gdbm c dudng han & mép dudi gbi 4 va hai
dudng han hai bén.

Bé rong goi da bg = b, bé day g&i da 14y 16n hon bé day sudn g&i sao cho sudm géi dat
lot vao trong mit goi do, mép ngoai sudn g6i cach mép ngoai gbi do 16i thi€u la § =
10mm. Chiéu dai géi da phu thude vao chidu dai dudng han lien k&t g6i 43 vao cot.

« Niit trén: Nut naty cd cau tao nhu hinh 4,22a,

Lién két thanh dan vao ban ma [ tinh vdi ngi luce tinh todn clia ns.

Hai duting han gdc lién két sudn g6i 2 vaoban ma I chiu H  vAa M = H_, e{ela
khodng cach tu lue H dén gitta dudng han). Néu tai nit cd thanh xién chiia dan ph&n nhé
thi hai dudng han nay con chju lyc R la phan luc thing ding cua dan phan nhé. Be
cao tiét dién duong han nay xdc dinh tFlGO cong thic 4.24, trong dd thay luc R, bing lyc
R

"B day suom g6i 2 xdc dinh theo 4.22, trong dd thay H, bang H,. Céc bulong lien ket
sudn goi 2 vao cot cing tinh tuong tu nhu & nit dudi, theo cde cong thie 4.25, 4.26,
4.27, trong dd thay H, bang H,. 86 lugng buléng & day khong it hon 4 (thuong la 4 hoae
6 cal). Khi lyc kéo H| qu4 1dn cd thé sif dung c8u tao nhu hinh 4.22 b, ¢, nhu vay khéac
phuc duge 6 lugng buldng ldn cfu tao nit ¢cdng kénh cla phuong d4n hinh 4.22a. Trudng
hgp hinh 4.22b cac ban ndi 3 va cdac dudng han lién két ching vao mid cot va vao thép
goc canh tinh véi lyc H,, con bulong lién két ban g6i 2 vai ban ma 1 1dy theo cfu tao va
chiu momen léch tdm H e, néu nhu cé dan phan nhd thi cac buldbng nay cdn chiu phan
lyc cta dan phan nhé R . Dutng han lién két ban géi 2 vao canh cot ciing chiu H e va
B (ndu cd). Truang hgp hinh 4.22c cac dudng han lién két thanh canh vao bung cot

1“1 i H a i - * - Y . . T . a~r
duge tinh vai néi luc tinh todan cda thanh canh va lye tap trung P, tai mdéi lién két.
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Finh 422 NGt trén diu dan lizn két cdng vai bt

b) Dan lién két khdp véi cit

O hinh 4.23 a, b, c trinh bay mét s6 phuong an cAu tao dau dan lién k&t khap v6i cot
(g6i da)

Dutng han lién két thanh canh dan vao ban ma I dude tinh vdi néi lue tinh toan cta
thanh (k€ ca luc tap trung P néu cd). Ban dé€ 2 truyén va phan b6 luc R, tir dan 1én bé
mat gdi tua, tinh toan (nhu ban d¢ chan c6t thép) theo cac cong thie 4,69, 4.70, 4.74 va
4.75, Ban dé€ thuong cc bé day 4, = 20 + 25mm. Vdi ban d€ ¢ hinh 4.23a néu bé réng
thép goe ditng lién két vao ban dé nhd thi ban dé tinh toan va ki€ém tra nhu ban edngxon
ngam & ban ma 1. Khi bé réng thép géc ding lon chiim ra sat mép ban dé cang nhu cée
cdu tao la sudn ditng 3 & hinh 4 23 b, ¢ thi ban d& tinh todn va ki€m tra theo ban ké hai
canh, n&u ti s6 byla, < 0,5 thi tinh nhu céngxon v@i nhip tinh toan ]a canh ngan trong
hai canh lién két (khong phdila 6,).

Duong han lién két ban dé vao ban ma I va suon 3 chiu phan luc goéi tua ciia dan R |
va lue cat Q & dau cot. Dudng han lien két sudn 3 hoac thép géc ding vao ban ma I xem
nhu chju toan bo R, (nhu vay thién vé an toan), Céc suon 3 ¢ hinh 4.23¢ duge kigm tra
kha nang chiu lue nhu mét thanh nén ding tam chiu lue nén R, od chiéu dai tinh todan
!, bang chiéu cao cla sudn.
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R-

6= —2 %R, i4.28)
¢ A

trongdd A=A + A, A = 260, Ahm = 2005 ¢ = 0,659, VER (néu bé rong tu
dau mut ban ma dén subm lae < ¢, thi A, (c + ¢,)8,,) - hé 58 udn doc xdc dinh
theo A, = A Jr,r = ff /A, Jy la momen quan tlnh cua dién tich A tinh v6i truc trong
tam tiet dlén ném trong mat phang ban ma. Trudng hop cdu tao nhu hinh 4.23b cac
suon cing ki€m tra theo 4.28, trong dd cd the ldy ¢ = 1 va A & dAy rdt nho nho ed hé
giang ding dau dan.

Céc suon 3 & hinh 4.23 b, ¢ thudng 1y bé day 8, = 10 = 14 mm, Kich thude tiét dién
cdc sugn nay phal dam bao dn dinh cue bo theo dizu kién

b0, (0 36 + 0,1AWE/R | (4.29)

lrongdoA _Av " khii < OSHyA = 0,8 i> 4 lay 4 = 4, truting hop cau tao nhu
hinh 4.23blay 1 = 0 8. Trong céac cdu tao & hinh 4.23, dan duge dinh vi vao dinh cét t6i
thiéu bang hai buldéng neo duting kinh 22 + 24mm. Ngoai nhiém vu dinh vi, cac buléng
nay cdn chiu lyc cat tir dinh Ot truyén sang dan eing nhu thanh phan lye ngang tit dan
sang cot. Khi gio bde mai ma gay kéo cho cot thl cac buléng nay bi kéo bgi thanh phan
luc nay.

Hink 4.23 DauU dan ta khdp
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PHU LUC 1. NHUNG TIEU CHUAN PE TiINH TOAN KET CAU THEP

PHY LYC

Bdng I.1. Cudng a0 tinh tokn cis thép v tidn k&t han

T

- .

Cudng dé Cudng db ‘ Cutng do tinb toan
Mac thép | Dangi B& day, | tiu chudn, t inh to4n , cua lign két han,
can | mm MPa MPa \ MPa
Gi6i | Gidi \ l ’ l
han han R ~ Re \ Ry ‘ Ry = Rt \ R
chdy | bén ~ ' Rarg | =085R \
1 2 | 2 4 5 | 8 7 l 8 ] °o | w0 1
_ L L | i 4[ . 'l.._______..
BCT3kNe 4.20 225 365 215 125 350 180 165 180
21.40 215 208 120 175
41100 205 195 10 165
>100 185 176 100 150
h 4.20 235 225 130 190
21.40 215 205 120 175
4100 205 195 110 165
>0 185 175 100 150
BCT3Mcs 1 4.20 235 370 2285 130 350 190 165 180
h 4.20 245 235 135 200
BCY3c 1 21.40 225 370 215 125 350 180 165 180
BCTHMC t 21.40 225 370 215 125 350 180 165 180
BCTaMcs 4.20 235 370 295 130 350 190 165 180
h 4.20 245 235 135 200
BCT3lne t 21.40 225 370 215 125 350 180 155 180
BCTalnes t 4.20 235 370 225 130 350 190 185 180
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Tiép bang L1

1 2 3 4 5 & 7 8 g 10 !
ool 2 t 4.20 305 440 290 170 420 245 200 200
2132 295 280 160 240 200
h 4.20 305 440 290 170 420 245 200 200
2132 295 280 160 240 200
ool zC t 4.9 345 490 330 180 465 280 220 240™
0.20 325 470 310 180 450 265 210 215
21.32 305 460 290 170 440 245 205 215
33.60 285 450 270 155 430 230 200 200
61.80 275 440 260 150 420 220 200 200
81160 265 430 250 145 410 210 195 200
14172 t 4.9 335 460 320 185 440 270 205 215
10.32 325 450 310 180 430 265 200 200
h 4.9 335 480 320 185 440 270 205 215
10.32 325 450 310 180 430 265 200 200
15X CHI1 1 4.32 345 490 330 190 465 280 220 240"
h 4.9 345 490 330 19¢ 465 280 220 240"
10.32 325 470 310 180 480 265 210 210
OXCHIL 4.32 380 530 355 zbs 480 300 240 240
33.40 390 510 355 205 465 300 230 240
h 4.15 390 530 355 205 480 300 240 240
wBlh2ad 8 16.40 350 410 320 185 370 270 185 215"

Ch thich:
13 (3 cot 11 nhing gid Iri cé diu "« ting vdi ¥ 36 ﬁl;’ﬁh bhng L.1oo; 1.25 v 1,428,
23 (3 edt 2 kY Bicur is thép 1am, 1 la thép hinh, @ 1 thép dng.
3y Khidang den vi kGiem® thi chia gid tri trong hing cho 00980665,
4} Khi 1inh duong han déi Sau chiu nén, LAy K =R
53 Khi ninh ducng hinn dén dau chiv kéo, ma dudng han dude kidwm tra chil lhigng bing phusng phip vat 1y,
iy R, = K.
0} Khi tink duang han d6i dau chiu cat. 15y Ry, = 0.58R.
73 R la cueing do unh 1oan cda thep oo ban.
$)Cot 12 cho R'.{h = 180 MPa vdi que han 42, 3424
Rgh =20 " “ A6, HoA
Reh =215 " SN, AS0A

Rgh =240 " " 360
Rgh = 0" S
Rgh =310 " " R8s
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Bing L2. Cudng d6 tinh toén chiu clt va chiu kéo cis buléng

Cudng d6 tinh toan cua buléng (daN/em®©)
Trang thai Ky U thép dé bén thude 19p
ung sudt higu 46 48 56 58 6.6 88
Cét Ry | 100 | 100 | w00 | 2000 [ 2300 | 3200
Kéo R 1750 B0 2100 2000 2500 4000

Bdng 1.3. Guédng dé ép mét tinh todn Ay ¢dn lidn kit buldng

Cuéng dd tde thoi

Cudng d6 ép mit tinh toan Ry, ( daN/iom?)

tidu chudn coa cda buldng
thép o ban Ry,
daNjem? thé va thudng tinh
3450 3400 - 3700
3650 3700 4050
3800 4000 4400
4000 4300 4750
4200 4600 - 5150
4400 4950 5550
4800 5300 5950




Bing 1.4 Hi 28 didu kign 1am vide

86 tt Cac ciu kién cla két cdu v

1 Dam byng dic va cdc thanh chiu nén trong dan cua céc sdn nha hat, cdu lac bé,
raph chidu bdng, khin dai, clda hang. kho gid sdch va kho luu trd. khi trong lugng

cla san bing ho4c 1dn hon tai trong tam thoi 09
2 Cdt clia cac nha céng cdng va cda thap nude 095
3 Cac thanh bung chiu nén chinh (trd thanh & gdi) tidt dién hinh chi T ghép 10 hai thép

gée cua dan mél (vl kéo) va dan dd san khi db manh = 60 08
4 Dam byng dic khi tinh todn 8n dinh tdng thé 0,95
5 Céc thanh ciing, thanh kéo, thanh tree, thanh nec dugc 1am tu thép cén 0.9
6  Céac c&u kign cia k&t cdu thanh & mai va san '

a) thanh chiu nén (tril thanh tiét dién 8ng kin) khi tinh toan 8n dinh 095

b} thanh chiu kéo trong k&t cfu han 095

¢} cAc thanh chiu kéo, nén vi cac ban ghép trong két cfu buléng (trd két cdu ding

buidng cudng dé cao} ti thép cé gidi chdy nhod han 440 APz (J_WWk(I,f(n.er chju téi

trgng tinh, khi tibh toén vE d6 bén 095
7  Cé&c cdu kién td hgp: dim bung dic, c6t va cde bidn ghép biing thép cd gidi han chay

nhé hon 440 MPa chiu tai trong tinh ding lidn két buldng (trlf buldng cudng dé cao)

khi tihh todn vé dé bin 1
8  Tiét dién cla cac cfu kidn thép cén hodc 16 hdp han va céc bin ghép bling thép cb

gidi han chay nhé hon 440 MPa & nhing chd ndi ding lién k&t buldng (trl buldng cudng

dd cao) chiu ti trong tinh, khi tinh toan vé dé ban

a) d&m bung dic va cdt 11

b} k#t cdu'thanh cua mai va san 105
9  Céc thanh bung chiu nén cia k&t cdu khang gian rdng. 1am bing mét thép géc, dude

ligrt k&t trén mot canh (thép goe khang diu canh 1A canb (Bn) tryc tidp vao

thanh canh

a} bding cac dudng han hodc bing hai buldng trd 18n d4t doc theo thép goc:

- di vdi hé khéng gian cé cdc nat & hai mit tiép gldp tring nhau {trd thanh %ién trong

hé bung dang chil K) : 08
- thanh xién ciia hé bung dang ohd K ' 0.85
- d8i vdi h& khdng gian ¢d cdc nut & hai mit ti€p gidp khdng tring nhau 0.8
b} biing mét buidng (trd trudng hgp hé byng dang chd thép phic tap). cing ohu khi lién

két thanh bung v&o thanh canh gua han mi 075
c) bing mét buldng dai vdi hg bung dang chil thap phic tap 07

10 Céc thanh chiu nén Iam bing mbt thép gdc dudc lidn k&t trén m&t canh (canh nhd déi
v3i thép khdng déu canh) frlt cde trudng hop néu d didm 9 coa bang 075

Chuif thich: Cac hé s8 7 < L khi tinh 104n khéng xét ciing mot hie,
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Bing 1.5. o ménh gi6ihan[1]

104

58 ti Cé&u kién [A] khi [A] khi chiu kée do tai trong
chiu nén tinh déng. trgc tiép | clu truc
1 Thanh cénh, thanh dung va thanh xién
4 gbi truyén lye gbi tya
{cua dan phdng. cdu két khéng gian) 120 400 250 250
2 Céc thanh bung dan phing (trd thanh
ddng va thanh xign truydn phan lyc géi tyaj 150 400 350 300
3 Céc thanh byng cia k&t ¢du khéng gian,
ding lign k&t han (1l thanh ding va xién
truy@n phan lyc gdi tya} khi:
@ = NilpAngR) = 1 150
05 = a <1 210-60 «
o < 05 180
4 Céc thanh bung clda k&t cAu khéng gian,
ding lién két buldng (trd thanh ddng va
xién truyen phan lyc géi tya) 400 350 300
khi &t = NIpAGR) = 1 180
05 = a =<1 220-40
< 05 200
5  Canh trén cua dan khi [dp rap (khang
dugde gia cudng) 220
6  C&t chinh 120
7 Gbt phy (cbt sudn tudng, cda mai.) va
céc thanh bung cua ¢t réng 150
8  Cdc thanh gifing cha hé giing ding gila
cac cbt (G dudi dadm chu tryc) 150 300 300 200
9  Gac thanh giing (trd nhing thanh da
néu ¢ didm 8). cdc thanh cdu tao dé 1am
gidm chidu dai tinh tean cho thanh khéc
va cac thanh khong chiu lyc khac 200 400 400 300
10 Canh dudi cua dam va dan chu tryc 150



PHU LUC I1. NHUNG SO LIEU DE TiNH TOAN ON DINH

Bing If.1. Hg 38 ¢ d& tinh 8n dinh cie thanh nén ding tAm

Po mianh HE s g ddn vt cie i Ricn bing thep co cddng A6 tinh todn B M Par k¢ :‘.--'rmz‘,
|

200 240 280 320 360 | 400 | 440 I 480 | 520 560 600 640

{2050)| (2450} (2850) | (3250} | {3650)| [4100) {4500)I {4900} {5300}.5 (5700)) {6100 | (8550)
10 988 987 985 984 983 982 981 980 979 978 G977 977
20 Q&7 952 Q58 955 952 849 9486 943 941 938 836 934
30 939 93 S24 917 an 805 800 895 891 887 883 B79
40 308 894 883 873 863 854 846 833 832 825 820 14
50 869 852 836 822 809 796 785 775 764 746 729 712
50 827 B0s 785 766 743 T2 B96 g72 650 828 608 588
70 782 754 724 6587 B854 623 595 568 542 418 494 470
80 734 686 641 602 566 532 501 471 442 414 386 359
a0 665 612 565 522 483 447 413 380 349 328 305 287
‘iOO 599 542 493 448 408 389 335 309 286 267 250 235
10 537 478 427 381 338 3086 280 258 239 223 209 197
120 479 419 366 321 287 260 237 219 203 190 178 67
130 425 364 33 276 247 223 204 189 175 163 153 145
140 378 315 272 230 215 195 178 164 153 143 134 126
150 328 276 239 2n 189 171 157 145 134 128 18 m
180 290 244 212 87 167 152 139 129 120 12 105 099
170 259 218 189 167 150 136 125 15 107 100 094 cB8g
180 233 196 w0 150 135 123 "z 104 087 el=]] 085 081
190 210 177 154 136 122 m 102 054 088 082 077 073
200 191 151 140 124 m 101 093 08 08O 075 071 067
210 174 47 128 H3 102 083 085 079 074 069 085 0g2
220 160 135 g 104 094 08B 077 073 068 064 050 057

Chi thich: Tri 86 cho trong bang da dugc tang 1&n 1000 Ian,
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Bing I1.2 Ha 18 ¢\t 9 ki8m trm &n dinh cia thanh
phing tée dung cia méman,

D& manh H§ 86 ), khi 03 l8ct
quy udc '

A=AVRIE| 01 0251 05 075 ] 10 125 | 15 175 | 20 25 30| 35

a5 8967 922 850 782 722 669 620 577 538 469 a7 370
19 925 854 787 Fall 653 600 563 520 484 427 382" a3
15 875 804 716 647 593 548 507 470 439 388 347 312
20 813 742 653 587 536 496 457 425 397 352 315 286
25 742 672 587 526 480 442 410 383 357 37 287 262
30 667 597 520 465 425 395 365 342 320 287 260 238
35 _ 587 522 455 408 | 375 350 325 303 287 258 233 216
40 &§05 447 394 356 330 - 309 289 270 256 232 212 197
45 418 382 342 310 288 272 257 242 229 208 92 178
50 354 326 295 273 253 239 225 215 205 188 175 162
55 o2 280 256 240 224 212 200 152 184 170 158 148
60 258 244 223 210 198 180 178 we 166 153 145 137
65 223 213 196 85 176 170 B0 155 149 140 132 125
7.0 194 \Bs 173 LK) 157 152 145 141 136 127 121 15

80 152 146 138 133 128 121 "7 115 "3 108 100 095
9.0 122 w7 12 107 103 100 098 086 092 088 085 082
10,0 100 087 033 o 090 085 08t 080 079 075 072 070
10 083 079 Q77 076 075 073 an 069 068 063 o062 061
12,0 069 067 064 063 o2 060 039 059 058 085 054 053
13.0 g6z 061 054 053 052 051 051 050 049 049 048 048
140 as2 049 049 048 048 047 047 045 045 044 043 043

Chit thich: 1) Tri s8 |, trong bang da tang 1én 1000 f&m -
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nén idch tdm (nén-ufin) tidt didn d&ec trong m¥t

tritng v&i miit phdng d8i xing

tdm qui d6i my bing

40 4.5 50 55 g0 65 70 80 8.0 10 12 14 7 20
3ar 307 280 260 237 222 21 183 1654 150 125 06 020 077
3Q7 283 258 240 225 20% 196 175 157 142 121 03 D8e 074
283 262 240 223 207 195 182 163 148 134 114 089 o082 070
280 240 222 206 193 182 170 153 138 125 107 094 079 067
238 220 204 150 178 168 128 144 130 18 m 090 076 65
217 202 87 175 66 156 147 135 123 n2 097 086 073 063
158 183 7e 162 153 145 137 125 ns 106 08z 082 069 060
181 168 158 149 140 135 127 118 108 098  0B8 078 066 057
185 1B5 K6 137 130 125 m 10 101 093 083 o075 064 055
150 143 135 126 120 w w 103 085 088 079 072 062 0S3
138 132 124 "Wz 12 108 104 0g5 089 084 075 068 as0 051
128 120 5 0% 104 100 096 089 oB4 079 072 0B6 057 049
1" 12 086 m 097 094 088 083 080 074 068 062 054 047
108 102 ogB 094 081 087 083 grs 074 070 064 059 052 045
o9t 087 083 081 078 076 074 068 065 062 057 053 Q47 a41
g7g 075 072 069 066 065 084 061 058 055. 051 048 043 028
06g 065 062 060 059 (058 057 Q55 052 048 046 043 039 035
060 057 055 053 082 031 050 048 046 D48 04D 038 035 032
052 051 05C 049 048 047 048 044 D42 040 D37 035 03z 029
047 045 044 043 042 M o4 033 038 037 035 033 030 027
g4z oM 040 040 039 D39 038 037 036 036 034 032 029 o0z6

2) Tri s o T4y khang ddn hion ¢ trong bang THT
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Bidng I1.3. Ha 8 ¥t 98 kiém tra 8n dinh cda thanh
phéng tée dung clia mammn,

06 minh Hé 53 yy khi d tech tam
qui ude
7 - ARE '

l 01 | 025, 05 | 075 10 { 125 | 45 | 1756 | 20 | 25 3.01 a5 L 40
05 908 800 666 571 500 444 400 364 333 286 250 222 200
10 872 762 640 553 483 431 387 351 328 280 243 28 17
15 830 727 600 5”7 454 407 367 336 3N 271 240 201 WO
20 774 673 556 479 423 381 348 318 293 255 228 202 83
25 708 608 507 433 3% 354 322 297 274 238 25 192 175
30 637 545 455 339 386 324 206 275 255 222 201 182 ®5
35 562 480 402 355 320 204 270 251 235 206 87 WO 155
40 484 422 357 3”7 288 264 246 226 215 191 73 B0 W5
45 415 365 318 281 288 237 223 207 196 76 6O U9 136
5.0 350 315 277 250 230 2® 201 86 18 W1 19 18 w7
55 300 273 245 223 203 192 B2 W2 B3 147 By 128 1S
6.0 2556 237 216 18 183 174 1B5 156 W9 135 6 N9 W9
65 221 208 180 778 65 157 149 42 137 124 N7 109 02
70 92 184 8 WG 50 WY 135 130 25  h4 08 01 095
80 Mg W2 136 130 123 8 M3 1B 105 097 091 085 082
9.0 wooom4 om0 W7 102 088 094 030 087 082 078 075 072
0,0 087 094 091 09C 087 -084 0B0 076 073 070 067 064 062
1o 082 078 Q77 076 Q73 07t 068 066 064 D60 058 056 054
120 068 066 064 0B3 061 0B0 058 057 056 054 053 050 049
13.0 060 09 054 053 052 051 050 049 040 (048 047 046 045
140 050 048 048 047 046 D46 D45 044 043 043 042 D42 04t

Chri thich: 1) Trist p, trong bing da tang 1en 1000 fan.
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nén ldch tdm (nén-udn) tidt dién r8ng trong mit

tring v&i mét phidng d&i xing

tuong dai m

45 50 55 6.0 6.5 70 80 9.0 0 12 14 17 20
182 167 154 143 133 125 111 100 031 Q77 067 056 048
130 165 151 142 131 121 108 0sg 050 o077 066 055 046
178 183 149 137 128 119 108 096 088 077 065 053 D45
170 156 143 132 125 irg 06 Q95 086 076 064 052 045
B2 148 138 127 120 13 103 053 083 a74 082 051 044
153 138 130 121 16 10 100 091 081 071 061 o51 043
143 130 123 n5 s} 106 096 088 078 069 059 050 042
133 124 18 10 05 100 093 084 076 067 057 D45 o _
124 16 e 105 100 095 089 079 073 085 055 048 040
17 108 104 100 085 092 086 076 071 062 054 047 038
10 102 098 085 091 087 081 074 068 059 052 0465 039
103 047 093 050 085 083 a7y 070 065 056 as1 045 n3a
097 092 8)21:) 085 DBO 077 Q72 066 081 054 0580 044 037
oot 087 GB3 079 o076 074 068 063 058 051 047 043 Q38
079 Q77 073 070 067 065 060 055 052 D48 044 oM 035
069 067 064 062 as9 056 053 050 048 045 042 034 035
Q60 038 056 054 052 050 047 045 043 041 038 036 033
053 052 050 048 046 G44 043 D4z 021 038 035 032 030
048 047 045 043 0g2 040 Q39 038 Q37 034 03z 030 028
044 042 042 o4 040 038 037 036 035 032 030 Q28 Q26
a4 040 039 039 038 037 036 035 034 031 029 027 025

23 Tri adi g, 13y Khéng on hon §2 trong bing 11 1.
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Bdng I1.4.H% 88 4nh huéng cim hinh deng tift didn

110

Loai Gia tri 7 khi
tiét S6 B tiét dien o<l=<s A>5
dign A, Oi=m =B <m <
Ap 01<m<5 s<m=<20| <5 < 20
4
L)
1 77 < 10 10 10
A
Y\ —4—
S~
B SpY
2 o/ - 085 085 085
3 NJ: - 075 + 0021 075+ 0020| 085
L) @
4 . A ") L g5 - (135-006m)-0015-m)A | 11 u
N A T hT '
c ':k' 025 |  (145-005m)-0,0%5-m} 12 12
b —_
5 = a5 {175-0m )-0.02(5-m W 125 125
Ap A AL 454 B B
10 (190-0,1}-0.02(6-m W 14-0.024 13
2t ¢q15
4
A,
o + ' a4
6 . ‘/l Ml - N5[1-0.3(5-m) —] s s
;—a h
Ay == — 9 < q15
s



Tiépbdng 1.4 *

Giaty khi
Loai Sadb tint diégn Ag b<l<s -' Ao %
tiét Ay opsm <S<ms
dagn 01<m<s S<m=201 <8 < 20
8] <T E‘L a4 ’ ay ay
7 — = \S‘_ = 15(+0.8—) n5(1-08 —) 1g(+08 —)
h i f
£<1s
025 | (0.75+008)+0.015-m)0 | 10 10
8 ‘+;f¢ | m’ 05 (0.5+0,17)+0,02(5-rm} 10 10
#‘b —Sie= B
954, 45, -'4‘5 =10 | (0.25+0.16m)+0.03(5-m}A | 10 10
954 —l_ 954, -4 i 05 (125-0,05m)-0,045m M4 10 10
—éérm Vi
9 — =10 |  (15-0,1m)-002(5-m 10 10
A
05 14 14 14 14
10 A AL\_J'F_ “I 10 1.6-0,01(5-mﬁ 16 1354005m] 18
d , 20 18-0,02(5-m) 18 13+0im | 18
é | 454
054, 9,254,
1 05 145+0.04m 165 145+0,04m| 165
4 j" __% Et 10 18+0,12m 24 18+012m | 24
9545 4545 15 204025m+04 - _ N
954._\_ 454 L _»;L}: 20 | 30+025m+0M = = =
934 | G5 T

Chug thich= 1) Vi cie loai 1€ dien 10 S dén 7 khi tnh 1y s6 A /Ay, khong linh dén phin ¢inh a3t thiing dung.
2) DOF v ¢Ac logi tigt didn 6, 7 gia tri 15 1ay bing gid trj 97 cin cic loai HE dign 5 vai 1y 30 4 /A tusng tng.



Bing lL5Ha s6a va fi

Tigt dién hd dang chd | va chd T

Tigt dién kin

Hésd o 3 y y »
¥ 4 Y 14
ki + + Et —T— "I * + 4 + N _—+_—‘:[E
— L ) ¥
- X
T | J g |
l y oy
ly Y |y ly 4
my <1 07 03151k 06
[o4 1<m, =35 065+0.005, 1-(0,35A0.05mxl!2f.,’1 0.55+0.05m,,
m, >5 09 10 il 08
Ay g 1 1 1
B A=A, Voo ip, W1V TPy (2150 ) \P

khi {5/8) < 058 =1

Chii thich: Cac Ky hidu 4|5 14 cde mamen gudn tinh cia canh 1dn va nho Aok wdi true déi xing cda GEE dida (v -y, P ligia
i cliapy khidy = A = 314VER.

CAc gid e a.ﬁ ca ¢t edng ¢o cdc thunh hunag hode bin gidng duoc Ay nhu tien dién kin néu trén chicu dai et co khong it

hain hai vich cling trung gian. Trddng hap ngude Iyt ding cic he $6 gui dinh 38 v e dicn ha chad 1

Bdng I1.5a. Th&ng k& thanh dan

Tén Ky Noi | Tiét | Dién | Chidu dai cm | Bén kinh Do Hé Ung
thanh | hiéu | We | didn, | tich quén tinh, em| maoh g . | S8 sudt
thanh | tinh Qui tigt iy

todn | céch | dién kaien: daNfcn;lz
!
d:r:t em? ! I 1, T ry Ao | Ay ion kN/em
¥
1 2 3 4 5 6 | 7| 8 9 0 !ln|(r]B]| ” 5

112




- - - - - - - - - - - . - - - - | ee's | s2't | S99 1}
- - - - - - - - - - - - - - - | 00z | 95'9 | BO'9 | 655 gz
S I e L T T i B S R IR B B > R 7 TS R T T g | fdt'd h »
- - - - . : - - - - - - | s06 | 98 | 19% | SE'% | L0 | LL'E | EPE i .
- - - - - - - - - | 00v | £8% | viE | 6SE | ¥PE | 62 | 2UE | ¥E6T | £LT | 0S¢ 0’ ir A mmw =
- - - - - - - | vl | 6S'E | 8L | L& | LVE | L0E | 967 | €8T | 047 | B9%C | 2K | Se2 8'0 .
. - - - | BgE | 82'¢ | A€ | Ut | €6T | 08T | ££C | 692 | 652 | 25T | v¥'E | 9E'Z | 82T | 02T | LT g0 2 f mmw ol
- - - loge|ggz|09e|vse | 6vg | ev'e | GE'Z | 2€% | 827 | Sg¢ | lg2 | @42 | €02 | we | 80%¢ | vOT F0 : ILT
gee | 922 | ovz | 12z | Az | siz | 'z | @2 | 12 | e60C | 80E | 0 [ 90T | 90T | 0T | vO'Z | €0 | 20T | 102 FAl|
g 4 2 2 2 Z z z 2 4 4 (4 Zz 2 4 z g Z Z 0
0z | O § [ g§2 ) T gl | 91 | 1| 21 l 60 | 80 | Lo | g0 ] S0 | vO | €0 | g0 | 1D
[ yun Qp oS

Bugg 721y W ogs g4

Cp A3 90 yuip fopdg 1Hw 193 W02 by o8 OH poff Jupg

113

BTKKCTNON



1=y~ 1" 1 {1 -1 - = i‘ -~} — 1 —| — {z'r lest [oLe [evE | 0 | OF
A R il Bl el AN Bl It Ml It S Bl M 08'C | vE'S | AT |PEE | §T | 5%
— ===t =4 =0 =0 =1 =11 ~| —{ —{—|oeliee|iee |89z vz | 0T | 0T
-l ===t =]=] 1~ =1 =t —| —\leuz (gve levz |sez |egz |aze |az |0z | &1
- |-y~ =-71-i{-=-1 -t =1 —1loz o_m~ oz| ozl ozl oz Qg 02| 0Z| o€ |02 | OL
~— ] === = =1 — |62 |08 [e8t |20 [ sg1 | 981 | 481 | 881 |06 | 6L | ¥61 | L61 | 0T | 80
- — | = =] — {685t} 191 1 €91 | 991 1691 | 41 (24 | 920 [ 240 164 | €91 | 981 | 1Y | 861 | 0T | 90
~ | =1 —~ lovilaprler fosy (egy | 260 | 4on |29 | 991 ] 691 J2at [ g1 | Ll €81 88 _ ¥61 | 02 | ¥O
— Jwipozifeet] setl L [ eri 1erl | 2gt |est |66 |29t ) vl 1891 § 1L |9t EEL | Y . £61 | 02 | 20
sol o] st leer] g [ovl | evl | 9vt | ot SSL | 45 Voo.._ por | 291 |01 |90 ) oo | 98y | z61 | 02 0
- —t 5
ooz (oo | o5 lee | o &) gL L 21| 01 ] 60 . go| ¢o) go] sol| voy 20 m,.o_ Lo 0
~ L p 1 bo 1w gpos

Bueg hiS it Hif os By

oonp Aenb Buouy Lex Uel| YuIP 92 SBG LW 190 194 10p Ly UROL YUY IRP NRINT B $H gy T7 Sung

114



bZL| B | 8l | 201 | 660 | 180 | 280 | 280 | 820 |v20 [ 120 | 890 |z90 | 290 290 01 wm
L BEL (EEL [ o9t | oan | 201 | w01 | ve0 | ze'0 | a0 (20 | 690 28'0 | 290 | 290 | S0 Lﬁ
WL vt oy [ een fvzl | el ozov | oor |ze'0 | peo | 620 | 890 |s90 t2o0 | 290 +0 o ﬂ -t
€661 | 51 |8l Who| E€% | 221 | 811 | 801 [ 660 060 | 080 | 120 |90 |80 |90 | g0 vh _W.JZ
BIL [ S91 (081 | veL | 9vt | ogv | 621 | 12t | 211 | 201 | eg0 | 520 levo 490 1490 | 20 ; e
e8LY 0L | £20 L2l | 99% | 281 | 21 | svy | 9g1 [ szi | wi [es0 |es0 | 290 | 290 Ko n; -
PEL| 28% ust | Lo oz [e9r | osst | 1s | evl | eet | et | 860 lszo | 290 | 290 800 % =~ Ko
881 ;281 | 8L | gl | 8a1 | o | v | 091 | wsk | vt | 2z | 201 | o | oo 290 | 800 mu[e -
°61 | 061 | 881 | £81 | 81 | 821 | S4u | 021 4991 [ sst | evt | s21 |ge0 | 290 (250 | poO
Maroson
o'z | 26t fzer | ean | vSt | | vEL| 2] ozv| s | so1 | eso | ze0 | sgo | 8s0 01
902 [ 052 FveT | Si'e | 961 | 941 | 94| 25t| | e | zzv | o | eso ] 980 | eso | so s
88T { 892 1152 [ 16T [ vz | 260 | 81| 69r] esif svi | een | an| zo1| seo | ss0 | o QMP G
STe | 862 josz | 1sT sz | wez | 86k | 9¢i| wsu| oo | wev | 221 s0v| 060 | 820 | £0
e ere | we | 882 |92 [ove |sze| siz| zoe] <81 291 | avi| 21| es0 [ 620 | Z0 ‘.H nmu ~
S8V [ evy (E0v | 1o€ |6zt | 162 | 9s2| 092z | ove| ecz | wz | s 2501 121 [ego | Lo f
82 | 88 [ &% | €6'C | £9E | v | 00 | s8Z| 892 | evz | 1e2 |soe| ez1! 11 | 980 |00 —¥
E6S | E¥G | 06V | ev'y | 88E |Sve |ve'e ) soe| oez| vz | 52 {9z2| o1 v | 150 800 s :W.Q
Oz’ 1 599 toss leg's baogy 100y losel erel vael soe | coz Vegz! gz2] ve 2dl | 00 7zt
m_: 0s I

oz gL, 9 | vl | 2| o | g0 g0 o] g0 o |vo go | ¢o | 1o

b8 gun gp pg

Buga &/, s Pl e Ehi gs ay opn

upllngp

quip 2o doux texy uell 92 98q 393 10A 1o iy ea Shyugo yun 1ep nyiua o8 oy 232,17 Sung

11



I
| .

sot 1 101] es0| sgo| ool sz0| 00 |90 |sgc jeg0 [zoc | 190 logo [eso |ss0 | Ot w +

sz1 | en| @l wou| $6D| £80| 240 |220 | 890 |SY0 | vYC | ¥YC €90 | 190 [ 490 [ SO Lo S
zen | sz e | o] on) 880| z80 |st0 | 89D | 990 [ ¥90 | $90 [£90 | €90 | 850 | O

wi ! se1l gz | ozi| eor| veo| eso [ig0 |eLo | 290 | 990 | 590 |v90 | €90 | 090 | €0 b hHuU o~
voi | merl et | eer| ezi| e01| 101 |260 €80 [££0 | 990 [ 890 (690 | S0 [ 280 | 20 m\ * {

w1 | sen] 2o | sou] swil] een| ger | e | s0b | 260 | 8£0 | S90 |S90 | 90 § v90 [ VO —
g1 § sl sontzgy| esu| | ver |szi | zin | 0oL | ¢80 | 890 |£90 | 990 | ¥90 | 80D z ,w o
zgt | 620l pa1] 691 | so1| oSt vyl | G2L | S2v | O | ¥60 | 920 (890 | £L90 | S9'0 | 900 R
so1 | satl st | seil zon]| ver) gs vzt | 480 ) veu | S0 | v60 |SL0 | S90 [ 990 | w00

Hyy 9% D

ot | ovt | ogr| oz1| ot | ool [SE0 | 060 {680 {080 |S£0 | 020 | S90 | 090 | G5O [ 0L 2

z61 | 62y | 91| st | eer | ez | a1l scl [esc | es0 | 280 | 40| 00| S90 | 650 | SO Y
goz | vel | ez1 ] sou | ost | ver | ezi) o1 | 01 | 660 | 480 [ 820 10| 990 | 090 | ¥0 Jh 4)
ozz | zve ] os1 | e | 200 | evt [ee1| 821 | Wi { 90% [S60 [sE0| v20 | 890 | 290 | €0 b e
¥9Z | G¥'C |Be%C wz | zer | zzy oo | osi | L | g21 | 00 | €60 6207 0£0 ] 90 | 20 xr
we | se | ogzt ogz | ovz {ozz |poe| z61 | 821 | 191 [ eyl | 02V | 00L | 9400 | £90 | VO -
ere love | we | ogz| ssz |1ez |ozz | soe | e61 | vzL | vS1 | 181 | SOu | 620 | 880 | 800 e ML o
oev | zec | ove | ae] 182 |esz [se | ez |80z | €61 | €41 | ££1 | €21 | 980 | 040 | 900 -
ezc lasv toev | ore | vee ooz |sge| o2 1882 | gz [ wWe | e esi | 201 | 840 | #00 o *

STorgsant
|
o'z gl | 8| v | 2| 01| e0 |80 | L0 | 90| go| vo go| ol o
bs€r uun gp oS

Buga Sty 1 Mo ea SHiT gs ¢

20np Aunb ac.m:x BA GUIP Q3 1§ LSN UEL NRP §9 2B 10D 1RA IQP )7 94 Zhyf ugoy yu)i 1ep ngIue 98 9y 29D g7 fupy

116



Phy fuc 1T, CONG THUC TINH PHAN LUC GOt TUA CUA CAC THANH CO BAN

(DANG COT BAC THANG)
Bidng iil. 1. Cdng thic d8 xéc dinh phdn lue FB va HB & dinh cét do chuyidn vidon v|
My
A
8 4
-
§ g % &
- Nz
J1
A
6B FJ
Mg = — —
A= B B K 52
SIS Ao 7%
Rg =~ —
s ’ 'f’
JAI (:"’
i i _ 124 EJ'-'
A= — — ——
1 8 K hs
v
- ac Ely _ % £1 4
Mg=- — — _ Mp== —. —
K /’\MS K i
— 58 ,%ﬁ;
- T
K ']
925!\:
_ 68 E/4
Rg = — . —
K i;2

Ghichii: ft =IyfJy-1iA = L+ B=1+ad,C=1+ady; K =440 -38°

Chigu duong cua Rpyva HB theo hinh v,

117



Bang .2, Céng thic dé xae dinh phan luc R,

va M, cla cit

_J LY
3 s =g ——
=i dd T ronge 3 Z ?4‘__ -72
= 5, o
A y %
o L
Tz . kR R T
| - et ) ac],
| | «
| i ;{{rr ).H?sBP{(r: . /) 4C}.M
: A 601 sfB- Al )
. = (u - JJ 74
- \ G eler /LHB - Alee [ ,'l] E
= ML K h
i w38l ac)
. Efi( ) 7] MF! ; K M
Fy 2hC . _ﬂ‘_rdg A1« rA(]‘ M
—_— 8 K . h - —_——
1 24380 4}-4c]
. M - . M
S er széhih"fz) ’ K
a 2nC o . S0 2E-als 2] M
f‘ K A
Ly _. D_ / ])_|‘:2—/)B 20] .
? K
telee A]?[I'Qu S4B QCJ.
. [ [l g 2
+ ) _3_M_[[1 PN IS 7 "
< - AR E?J_C . b ! ) . .
~|p | < i - 2 - ) o il ¥[8 -2n02- 2]
— i L ! W
I : .\ ,H_(.fz - /'.)2[38 _2_Af_2fz - /‘l] P
K .
PR 5'--%(1—/12)1(2'/‘.) I ? K
’ o -oyRE 242 0)
_ * K - —
3 LY T ( _LM_fB 20]
: - ) s !
i y K -—éF?E-h—/.?}-‘ 2.2} : . K .
;_ | g . W 2F[Bs-242 i
e ; ' K
q 9BF  ag’
. M, AN O
. R, - Can i ° 2K
| 8c | 2BC 3AF
! Ro =5

|

Ghichu, u

s

44, 1A 1.

Chnew dunng eud tis lrone vir el Rg v Mg theo binh vé,

118

B 1+ G =1 F =1+ i K = 4AC 3R,



Phu fuc 1V. QUE CACH THEP CAN

Ring IV, I.4. Thép cén ddiréng théing dung theo FOCT 82 - 70

Be rong, mm

B& day. mm

160, 170:180; 190; 200; 210; 220

240, 250, 260, 280; 390

tU 4 dén 12 mm cach nhau 1 mm, 14; 16;
18; 20, 22 25; 28; 30, 32; 36, 40; 45,
a5, 56, 60;

320, 340

tU 5 dén 12 mm cach nhau 1 mm, 14; 16;
18; 20. 22: 25 28; 30, 32, 36: 40; 45;
50; 55: 6O

360; 380; 400 420; 450; 480, 500,
530, 560; 600, 630; B50; 670, 710;
750; 800; 850: 900, 950: 1000, 1050

tU 6 dén 12mm cach nhau fmm, 14; 16;
18; 20y 22: 25, 28 30 32; 36; 40, 45
50; 56, 60

Bing IV. 1h. Thép tEm chn day (18y theo -TOCT 5881 - 57+)
F0de kFch vhirdee 1ieidt theo men)

B& day tdm Be rong tam Chigu dai tdm
4,45 600; 700; 1000; 1250; 1400 2000; 2500; 2800. 3500; 4500,
1500, 1600 5000; 6000
5 835 2500: 2800; 3000: 3500: 4500
: 1250: 1400; 1500; 1600
5000; 5500. 6000
87 2800;3500:4500;5000: 5500;
1250; 1400; 1500; 1800; 1800
6000, 7000
8 910N 1250; 1400; 1500; 1600: 1800; Tudng tJ
2000, 2200; trd Joai bé day 8mm) ‘
12:14;15; 1400, 1500; 1600, 1800 2000; 4500 5000: 5500; 60Q00: 000
1820 2200 2300 8000
22, 25; 28; 1400; 1500, 1600; 1800; 2000, tudng ty
30, 32 2200:2400.
36; 40 1500;,1600:1800;2000,2200; tuong tu
2500
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Biing IV.8. Kkich thuée cia buldng neo bling thép BCT3K 12
trong bd téng méng «& hidu 100 = 150

. b Yy
% x
S . T e —-% —  F7r7
F=20-36 |7 9260 -
3 SR >
! ‘é L
! i
_.7(7 = —-ﬁ‘#;-isi_ 40
o+ X

Duang kinh, mm | Dién tich Chigu ¢ai chén sau, mm Chigu | Chidu | Khoang| L& ehd Kion
tiét dién dai phar| dai c4ach buldng| thudc
ngodi | trong | thu hepA tigu chudn nti nhat d3u a| ren &, | dam D, tdm dém
cm? ) fz khi | mom mm dé ¢, | mm | mm
fy Ly d = 30,60 mm

20 1693 | 225 700 35 60 30 30 -

22 18,93 281 800 - 40 65 30 35

24 2032 | 324 850 - - 45 70 30 35

27 2332 | 427 1000 - - 50 75 35 40 -

30 2571 | 519 1050 - 500 55 80 40 50 | 140x20

36 308 | 758 1200 - 600 | 65 90 45 B0 [ 200x20

42 3648 | 1045 - 1500 700 | 70 100 50 70 | 200x20

48 4188 | 1375 . 1700 so0 | 80 10 60 80 | 240x25

56 4923 | 1902 - 2000 000 | 100 120 70 80 | 240x25

64 5664 | 252 . 2300 o | 10 130 80 100 | 280x30

72 6464 | 328 2600 1300 | 120 145 90 10 280x30

80 7264 | 414 . 2800 1400 | 140 155 100 120 | 350x40
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Phut luc V. TAI TRONG GIG THEQ TCVN 2737 - 90

V.1 Tai trong gié tac dung 18n nha va céng trinh phai x4c dinh bing téng céc thanh phan tinh va déng.

Thanh phén tinh phai ké dén trong moi trudng hop.
Thanh phin déng phai k& dén khi tinh toén cdc cong trinh cé chuy ky dao déng rigng idn hon 0,25 gidy.
16i véi nha cong nghigp mdt tang, mét nhip, thanh phin déng dugc k& dén khi do cac nha trén 36 m va
ty s d8 cao trén nhip 18n han 15
v.2. Gia trj tidu chudn thanh phin tinh cda tai treng gid ‘fttc tinh bng daN/m
qté=q0.i§.(' s ox i w
Trong dé: g, - 4p W€ Adng, lay theo chi dan o phan V.3,
K - h& s8 k& dén sy thay ddi coa 4p Iuc dong theo chidu cao, Iy theo chi dén & phan V.4.
€ - h@ 88 khi ddng, theo céc chi dén & phin V.5, phy thudc hinh dang céng trinh.

v.3. Ap W ddng g, cua gié 8 d& cao 10w so voi mit dat (n8u chanh [gch d6 cao cua mét dat xung quanh
so vdi dism dat cdng trinh 14 nhd] hode so vai méc chuin qui ude (nu chénh lch d6 cao cia diém dit
cbng trinh va mat dat xung guanh a 16n). Ap luc ¢, phu thude vao ban d6 phan ving gié nha nudc; ¢
nhong ving cé anh hudng manh cua gio béo, 4 dugc tang thém 10 daN/m?.
Gi4 tri g, tinh bng daN/ m? Iy theo bang sau:

2 yéc dinh theo cdng thic :

Ving %0, Anh hudng gié béo 4o Méat s6 dia diém tudng dng
ap daN/m {ding d&

e mde 08 | &p hic thigt kéy

gié phy thém| daN/m

Ving nii phfa bdc: Lang Son, Hoéa Binh..
50 yéu 0 50 Cao nguyén Trung bd: Play cu, Buén Ma Thudt..
128ng bing Nam B&: Rach gid, Ca Mau..

Thanh ph8& H& Chi Minh, Can The,
Ita 70 yéu 0 70 86c Tréng..

Ha Nai, D8ng Hai, Hug, 154 Ning,
b 70 manh 10 80 Quang Ngéi..

Kign An, Nho Quan. Nam Dinh. Thanh Héa.
1] 80 manh 10 G0 Vinh, Qui Nhdn...

Viing ven vinh Béc B6&: Quing Ninh,
v 10 manh 10 120 H4i Phang, Théi Binh. Ha Nam Ninb...

v._4. Gia trj cla hé s8 K phy thude dod cac digm tinh gié so vdi mit dat (holc mdc chufn) va dang dia hinh
xung quanh, x&c diph theo $6 liéu bang sau:

Dang dia A f C
DS cao, m ~_____ hinh
3 ' 092 084 061
5 103 084 051
10 119 100 061
15 130 111 0.71
20 138 119 0.78
30 151 132 0.9
40 160 142 in2
50 168 151 110
60 175 158 118
80 186 169 1,31
100 195 179 ) 147



- Dia hinh A Ung vdi dia hinh tréng trai, kndng ¢ hodc cb rét it céc vat cdn cao khdng qua 15m: bd bién,

mat hd, déng tréng..

- Dia hinh 8 ng vdi dja hinh tudng ddi tefing trdi, cé thua thét mot s8 vat cdn cao khong qué 10 m: ngoai

&, thi trén 18, rung thua, ring nor..

- Dia hinh ¢ dng vdi dia hinh bi che chin manh, ¢ nhidu vat can s&t nhau cao tG 10 m trd [&n: thanh phé,

riing ram ..

- Che phép x4c dinh céc gia tri trung gian cla K bing ¢

trén.

4ch ndl suy tuy®n tinh cac gia tri cho trong bang

V.5 H& s8 khl déng ¢ phu thudc vao loai cbng trinh, b& mat dén gid. Vdi mat sé céng trinh théng dyng cia
nha céng nghidp, hé s ¢ ly theo bang sau;

50 db ding cho méi déc 2 phia

£t CZ Hg Tisb L
0
A 88 a, 0 0,5 1 =2
bt
2
+08 T 0 0 06 07 .08
al—i——,}ﬁ G 20 +02 | -0.4 0.7 0.8
, 40 +04 | +03 02 0.4
Hudng g0 ¢ 60 | +08 | +08 +08 | +08
] ™ { Cy - 04 | -04 05 08
+ 8] -
[——~ —
— IR Gid i C4
T Sai . L,
& < 05 1 2
<1 -0.4 05 08
z2 -05 08 08
rs N4 W Iy 3
2 Hramg §/6 S0 do dung cho cic Ioai nha kin ¢d phan bén ma
Cr G
e =
. a e Py h.',-‘hz Co Ghi chu
= °
‘% f 3
= 11 -05
& 12 -03 + Khi by < by
- 16 -0 vao = f = ac®
18 0 (g 18y theo bang nay -
0 2 R 2 +02 + Khi py
a— 25 +0.4 €, idy theo mye 1
J 3 +08
L& 1G5 b2 L i > 4 +08
A 1— —
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Tidp bdng hé s6 khi déng C

S0 d8 ding cho nha ¢6 eda trdi doo theo chigu dai nha.
Céc gid tri €4 5 Iy thee muc 1

Hé sd 4p lyc ddt v4i cdc mat dAu hoi coa cla trdi, 1Ay
bing 4m 06.

Hé s6 4p e déi vai mat dén gié cua eda trdi khi gbc
nghiéng dudi 20° 18y bing am 0.8
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Phu lue VI. CAC SO LIEU VE CAU TRUC

Bdng VILI. Cau tryc dién théng dung, slc true
tir 5 dén 50t

£
o 5 )
bl
CRu truc mdt méde, ché a8 ldm vide trung binh
i P 1
t .ch
Kich thudc gabarit chinh, mm Loar ray o Trong lugng
| = :
Suc | Nhip ] _ 3 - Nhip
truc | £y B bDay & "é 2 pi] a ; é _ ::‘; Ly
s =)
réng K H Ay F ﬁ : s g S |83
3 m %1 @ a 2 * |+~ o
t m mm | mm mm mm | khdng bé hdn 1 m
5 195 5000| 3500 | 1650 | 230 350 1400 83 22 206 19,5
225 | 6500 5000 450 = - 10 250 225
255 550 o ;_? 07 260 | 255
285 800 . n5 a2z | 285
ns 750 @22 333 ns
10 195 6300] 4400 | WOO| 260 300 2000 135 4.0 240 195
225 600 145 270 | 225
255 600 B |55 300 | 255
285 5000 900 = o 348 | 285
315 900 a 180 400 | 315
~
15 | 185 | 6300 4400 2500( 260 | 250 i3 75 |53 | 280 (15
225 450 18.5 no 225
255 5000 450 ? 185 340 | 255
285 250 o 210 410 285
315 750 | 220 450 | 315
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Tiép bing VI.1. Chu truc hal mée, ché 4o lam vide trung binh

Kick thudc gabarit chinh

Sde e Bénh | Loai ray Ap | Trong luong
Nhip xe e Nhip
Mée | Méc | Lk | B3 | Day Xe | pic |Dudng| banh | Xe | Toan | L«
chinh | phy rbng | k H 8, F con | pigr | s&t [xe l6n| con | chu
8 L ray tryc
t m mm | mm [ mm | mm | mm | mm |Khdng bé hon| t m
15 8 | 15 | 6500 | 4400 | 2300 { 260 | 250 | 2000 w5 | 7 | 305 | w5
225 450 i 190 340 | 225
g Q
255 450 , | 200 365 | 255
285 5000 750 & 6 | 220 435 | 285
35 750 230 475 | 315
20 | s | 15 | 6300 | 4400 | 2400 | 260 | 250 | 2000 210 | 85 | 325 | 195
225 450 220 360 | 225
255 450 cg 235 410 | 255
285 5000 750 o | 255 465 | 285
315 850 o 265 500 | 315
% | 5 | 15 |6300 5000|2750 300 | 250 2500 | g 300 | 2 | 475 | 15
225 500 - 315 520 | 225
255 500 - | 330 565 | 255
285 850 345 620 | 285
35 850 360 675 | 315
s0 | 10 (185 6650 (5250 | 3150 300 | 250 | 2500 450 | 180 { 615 | ¥S5
225 | 500 465 665 | 225
255 g 500 8| - | a0 720 | 255
285 650 Q_ 490 770 | 285
3ts 650 = 515 840 | 315
345 | 6860 | 5600 | 4000 | 350 | B50 455 | 15 | 731 | 345
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Bing VI.2. au truc hal mée, ché a8 lam vikc trung binh

Sde e Kich thudc gabarit chinh Ap Iyc barh | Treng WUong
Nhip xe 18n ray Nhip
Ly Loai Ly
Mée | Moc ray Xe | Cau
chinh | phy H 8, F L T J 8 P, P, | gon | true
1 m 1 1 m
75 | 20 | ta5 | 3700 | 400 | 250 | 4400 | 4560 | 4400 | 8800 33 [ 34 | 38 | 05 | w5
225 35 | a3s 15 | 225
255 ’ 8 36 37 125 | 255
285 | 3000 o | 38 | 30 135 | 285
315 “ | as | a0 40 | 315
34 4350 9100 39 | 42 | 32 | 120 | 34
9 | 20 | 19 j3700] 400 | 250 | 4400 | 4560 | 4400 | B8OC 41 | 42 | 43 | 15 | 15
22 o | 42 | a3 125 | 22
25 | 4000 | as | a5 135 | 25
28 & | a5 | a7 145 | 28
3 48 | 49 155 | 31
34 4600 | 9600 47 | a9 | 37 | w3 | a4
125 | 20 | 19 |4000| 400 | 250 | 4400 | 4560 | 4400 | B8OO 47 | a8 | 43 | w5 | w0
22 ag | so 135 | 22
25 Q| 8 | 52 s | 25
28 .| 53 | sa 155 | 28
Y € | s5| 56 ©5 | a1
34 4500 9600 53 | 57 | a0 [ B3 | 34
150 [ 30 | 19 |4800| 500 | 250 | 5500 | 1900 | 5200 | 10400 29 | 30 65 | B
22 an | & ws | 22
25 8 31 | a2 85 | 25
28 a | 32 | 33 195 | 28
3t 33 | 34 ‘1210 | st
200 | 30 | © |4800| 500 | 350 | 5500 | 1980 | 5200 | 10400 3 |37 | 72 |80 | %
22 g || 190 | 22
25 B T T 205 | 25
28 | a0 | & 220 | 28
3 4 | a2 235 | 3
250 | 30 | 22 4800 | S00 | 250 | 5500 | 1980 | 5200 | 10400 46 | 47 | 75 | 230 | 22
25 g 47 | 48 240 | 26
28 .| 48 | ag 255 | 28
3 | 5200 L | 50| 51 270 | 3
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Gs. DOAN DINH KIEN (chii bién)
PHAM VAN TU, NGUYEN QUANG VIEN

THIET KE
KET CAU THEP
NHA CONG NGHIEP

Chiu trdach nhiém xudat bdn : Pgs, Ts. TO PANG H Al
Bién tdp ; 1.LE. THANH DINH
Trink bay k¥ thudt L MINH TUNG
St ban in : TRAN KHANH THINH

NHA XUAT BAN KHOA HOC VA KY THUAT
70 TRAN HUNG DPAO, HA NOI

In 1000 cudn, khé 19 x 27cm, tai Xi nghiép in 19-8.
Gidy phép xudt ban s&: 150 - 427 cdp ngay 4-2 - 2005
In xong va nép luu chiéu thang 3 nam 2005.
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