PHAN III:

TINH TOAN AP LUC PAT LEN TUGNG CHAN

L. THEO QUAN PIEM THI CONG:

Khi mdi déc 6n dinh tic 12 khi khoi ling tru con § trong trang
thdi can bang tic lic d6 luc trudt T = Qsind gdy ra do trong lugng
khoi ling tru Q bing lyc dinh C(AC) cOng véi luc ma sdt, ta cé

Ntgep = Qcos0Otge tic la:
Qsinf = C(AC) + Q cosOtage (1)
Trong do:
Q — trong ludng khdi ling tru ABC (T4n)
C — Iy dinh (T/m?)
0 - gbc gilfa mit phang truot AC va mit phing ngang

@ - géc mdi doc ty nhién

o sy ey rﬂ'
Hinh 1 : Diéu kién can bdang ciia mdi doc
Tri s6 clia cdc Iyc dinh vA ma sat s& bi gidm di khi do 4m clia
da't ting. Khi tong cdc luc nay nhd hon luc trudt, diéu kién cin bing
cua khdi ling tru ABC sé& bi ph4 v3, mdi doc hd dao sé& bi sut 15. Do
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d6 su 6n dinh clia mdi ddc hd dao khong dudce gia cd ciing chi giir
dudc tam thdi cho dén khi cdc tinh chi't co 1y clia dat thay ddi (do
nudc ngdm hodc mua 1l 1am cho dat 4m uG6t).

Chinh vi ly do nay d€ ddm b3o an toan lao dong va cic 1y do
v€ mit kinh t&€ can phai thi cong dao hd, hao (xdy méng, dit dudng
ong) trong mot thdi gian ngdn vao mua khd.

Tuy nhién trong thyc t&, thdi gian thi cdng va ton tai ctia nhi€u
hd, hao thudng bi kéo dai téi khi mdi d6c khong con giit duge dn dinh

nita s& dan dén sut 16 dat dao gdy tai nan

~ . o [N
1. Bdo dam su On dinh cia ho , hao :

a) Khi dao véi thanh ding :

DPoi vai dat 6 dd Am tu nhién, k&t cAu khong bi phd hoai va
khong c¢6 nude ngam, chi cho phép dao hd va hao ding thanh, khdong

can gia c6 vdi chi€u sau han ché& do quy pham quy dinh nhu sau :

PAat cat va sdi <1lm
PAt a cat <1,25m
DAt 4 sét va sét <1,5m

DAt citng (khi dao phdi duing cudc chim, x& beng)

<2m
Chiéu sau thanh ding tdi han khi dao dat c6 thé xdc dinh theo
cong thuc [1]
Qsind = c(AC) + Q cosbtge (1)
Tir cong thic ta ¢ thérit ra dude Iyc dinh trong mit AC

Co Qsin6 —QcosOtgp _ QOsin(0 — ) 2)
(AC) (AC)cos o




Trong luong khoi ling tru ABC khi chiéu dai clia né bing Im

AB.AC
O=y

sin(a —0)

Ki hiéu K= C/+y - hé sd dinh
Sau khi dua tri s6 Q vao cong thic [2] va thay AB = H/sina ta c6:

_ Hsin(a —0)sin(0 — @)
2sina cos @

K

Sau khi bién ddi dang thirc nay va ky hiéu cho trudng hop t6i han
Kmax tim thay chiéu sdu hd dao:

2K . sino cos@

H =
2 900_g0 (3)

Khi thanh hé dao thing ding tic 1a géc mdi doc bing 90° chiéu

sdu tdi han cua no sé la:

t 590" - (4)

Theo hai cong thitc trén (3) va (4) c6 thé x4c dinh dudc chiéu siu
h& dao trong diéu kién cin bing gidi han khi khong cé hé sd an toan
on dinh.

Trong cdc diéu kién thyc t& thi cong dit, d€ dé phong chin
thuong, trong cdc cong thic (3) va (4) khi tinh can dua thém hé s6 an
toan 6n dinh biing cach thay

Kiax thanh K’ = K.« /m = C/ym

¢ thanh ¢’ = arctg (t/m)



Trong do:
v - dung trong dat (T/m?)
m — hé s6 6n dinh 1,5 -3
t — hé s6 ma sdt 14y bang tge

sau khi thay K’ va @’ vao cong thitc (4)ta s€ c6 cong thitc xdc
dinh chiu siu téi han khi dao hd, hao ditng thanh:

h 90— (5)

Chiéu sau tdi han khi dao hd, hio ding thanh ciing c6 thé xdc

dinh theo cong thic clia X6co016pxki nhu sau:

_ 2Ccosg
§ y(1—sin@) (6)
Hoac cong thitc ciia Gido su Sutovich N.A:
4C
H i =M (7)
/4

Khi ddo hd, hao sdu hon gidi han cho phép thi phdi gia cd
thanh hd hoidc dao giat cap.

Hinh 2 gidi thiéu pp gia c6 dao thanh dung ding (tudng chin):
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Hinh 2: Gia c6 thanh ditng ho dao
1 — vén cir; 2 — coc ditng; 3 — viing chOng ngang
HEé théng gia cd chii yéu gom cdc bo phdn sau:

1. Vidn tudng ditng 1am tf cdc tdm ri€éng ré hodc ghép lai thanh
tAm 16n, truc ti€p chiu 4p luc dat.

2. Céc coc van diing d€ gilt cdc tAim vdn tudng theo mit phing
ding.

3. Ving chdong ngang hodc chdng xién gift cdc cao ding.

Hé thong gia c6 phdi dugc xdc dinh bing phuong phdp tinh
todn, tinh véi dp luc chi dong clia dat va cdc tdi trong phu thém tdc

dong 1&n khoi lang tru sup do.

Tri s& 4p luc d4t chii dong trong dat dinh x4c dinh theo cong
thicc co hoc dat nhu sau:

o, =yHtg’(45° - %) —2Ctg(45° - %) ®)
Trong do:

H — Chiéu siau hd dao (m)

v - dung trong dit (T/m’)

@ - géc ma sdt trong clia dat

C - lyc dinh (T/m’)

Tri s6 trung binh ctia lyc dinh C ddi v6i mot sd loai dat nhu sau
(T/m?)

Cat 0,2



Pat c6 1an thuc vat 0,5

PAt a cat 1,5
DAt a4 sét 5,0
PAat sét 8.0

e Trong dit cit luc dinh khong 16n nén trong tinh todn c6 thé
khong tinh dén, khi d6 4p lwc dat chi dong s& x4c dinh thteo cdng
thuce :

_ 2,420 P
ch o j/Htg (45 2) ©)

e Tinh tdi trong phu thém, khi x4c 1ap dp lyc dat chi dong, tién
hanh bing cdch cho tdi trong phu thém phan bd déu 1én khdi ling tru
sup dd vdi dung trong clia di't Ién chit.

e Nhu vay chiéu cao cla tdi trong phu : [ h = g/y ] s& thém vao
chiéu sau hd dao.

e Sau khi x4c dinh 4p lyc dat 1én tudng chin theo cdc cong thic
trén va theo sic bén vat liéu xdc dinh moment udn tdi da avf moment
chong udn cé thé chon dudc ti€t dién cda cdc bd phan tudng chin :
van tudng, coc, khodng cdch giita cdc coc va ving chong ngang.

e Tinh khodng céch gifta cdc coc trudng hdp diing nhitng tAm vén
dai 3m dé gia c6, ching dudc coi nhu tAm lién tuc v6i mdment udn
cuc dai xac dinh theo cong thic :

Mpnax = ql* /12

e N&u vin dai dudi 3m coi nhu didm trén 2 gbi twa v6i : M = qI* /8



e D01 v6i nhitng tAm vdn dd chon, moment chong udn sé€ 1a :

S

v\ v vy oy

W =bh’/6 s c
Trong do6 : —
H Ec

b — chiéu rong tAm van (cm) ) \\
N\
D

h — chiéu day tAm vén (cm)

Theo diéu kién sic bén ta cé: A
W =M/[o]
L b g
Tic 1a: 6 120] (10)

e Khoang cach gilta cic coc:

2o ].b.h’
q

[ =

Trong do:
q — tdi trong phan bd theo chi€u dai cho 1cm vén khi chiéu rong
ciand la b
q = 0.4.b (kG/cm)
05— Ung sudit dSi v4i gd phdi nhan v4i hé sd hi€u chinh 1a 0,75
> 04 = 0,75 x 120 = 90 kG/ cm®

- Khoang céch gitra cac coc la:

,_ [180%°
Oy




i. Tinh van tudng: ciling tir cong thitc (10) ta c6 thé dé dang
xdc dinh chiéu day can thi€t cia van tudng khi bi€t trudc chiéu rong
cdu tim Ia b.

ii. Tinh coc: tuy theo cdch chdng dd coc ma sy lam viéc chiu
lyc cia né sé& khdc nhau. Trén cd s& phan tich sy lam viéc do, tién
hanh xdc dinh tri s6 moment tdc dung vao coc tudng ng

Xét vai trudong hgp cu thé:

e N&u chin coc dugc déng sdu xudng dit, diu coc c6 thé tu do
khong c6 ving chdng ngang hoic neo, khi dé c6 thé coi coc 1am viéc
nhu 1 dim console mdt dau ngam. Moment t3i da 1am udn coc tai
chian ngdm trong datla:

M..x =PH/3 (kG/cm)
P=Q.L (kG)
Trong do:
Q — 4p luc dit chi dong toan phan trén mot mét ngaytudng.

H — chiéu cao coc ké tir mit day ho (cm)
1 2, 2,420 @
Q= EVH 1g" (45 _5) (kG/cm)

Mo6ment chdng udn clia coc:

M
W — max 3
R (cm”)

u

R, - cudng d6 chdng udn clia gb (xdc dinh theo quy pham)
N&u 14y coc ti€t dién tron, ta co:
Tinh dugc W uca coc — tit W coc suy ra duong kinh coc:

_nd’
32



Do d6 dudng kinh cua coc la:

d:3/32W
T

Pudng kinh coc xdc dinh theo tinh todn néu mot 1y do nao do6

khong thich hop c6 thé thay ddi khodng cdch giffa cdc coc va tinh lai.

e NE&u coc dugc chong giit bdi cdc thanh chdng ngang (hinh 2) c6

2 . N ‘A A . a
thé coi coc lam viéc nhu dam lién tuc.

~ 2, - ~ 2y ° A ~ A A 2, ~ .
e Néu chi cé ving chdong § dudi chian va trén dau coc c6 thé coi

coc lam viéc nhu dim ty 1&én hai gdi tya.
Céach xdac dinh duong kinh coc cling tuong ty nhu trén

iii. Tinh ving chong ngang: nhitng thanh chong ngang dit giita
cdc hang coc dit cdch nhau mot khodng a, thudng 14y a=1m. Ving sé&
chiu tdi trong dit ép vao, xdc dinh nhu phdn lyc clia gbi tya § giita

dam 2 nhip 1a:
N =o.q.l.a (kG)
Trong do:
1 — khoang cach gilta cic coc (cm)
a — khodng cach giita cdc thanh chong ngang (cm)
Ti€t dién ving chdng ngang sé& x4c dinh theo cong thiic:
- Piéu kién bén:
N/F. <R,
- Theo diéu kién 6n dinh
N/F.f<R,
Trong do:

F, — dién tich 1am viéc tinh ctia ti€t dién ngang (cm?)



« — dién tich tinh todn cla ti€t dién ngang (cm?)
f - hé s6 udn doc (nén dung @)
R, — cudng d0 chiu nén tinh todn ctia gd doc thd (kG/cm?)

Trudng hop khi nhitng thanh ving chdng ngang giy trd ngai cho
cdc cong viéc khdc nhu dit dudng 6ng, d6 bétdng moéng, ... c6 thé

thay cdc ving chdng ngang bing cdch giing dau coc v6i neo trén bd.

b) Khi dao hé, hao c6 mai doc:

Khi d3o hd hao c¢é mdi ddc trong dit c6 dd Am ty nhién khong
c6 nudc ngam, chi€u sau khong qua 5m, géc mdi déc thanh hd, hao
c6 thé 1ay theo bang 1.

Khi d30 sdu hon 5Sm géc mdi doc hd dao cé thé xdc dinh theo

tinh toan
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Bang 1

Trang thdi dat

[t Am Am Uét
Loai dat .
Géc Ty soO
gifta Ty soO Ty soO gifta
¢ mdi gifta gitta chiéu
doc va|chiéu |Goéc chiéu Goc cao
dudng |cao cua | gilta cao cua o cia
nim  |mai  |mdi | mdi Ign | mii
ngang |doc va|doc va|doc va| .. |doc
R . . . doc va| .
(do) hinh dudng | hinh dusn va
chi€u |nim |chi€u | 2% |hinh
. ) nim .
trén ngang |trén noan chi€u
mat (do) mat sans trén
phing phing mat
ngang ngang phing
ngang
Séi, dd dam | 40° 1:1,20 [40° 1:1,20 |35° 1:1,40
Cat hat to 30° 1:1,75 |32° 1:1,60 |25° 1:2,15
Cathattung|heo 11190 (350 |1:145 [25° | 1:2.19
binh
Cat hat nhd 25° 1:1,25 |30° 1:1,75 [20° 1:2,70
Sét pha 50° 1:0,80 |40° 1:1,20 |30° 1:1,70
PAt hitu co 40° 1:1,20 |35° 1:1,45 |25° 1:2,15
bat muc
khong c6é ré|40° 1:1,20 |25° 1:1,15 |15° 1:3,75
cay
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e Tinh géc méi d6c & nhitng ho dao, hao sdu, & md khai thdc d4
c6 th€ ti€n hanh theo phuong phdp clia Gido su N.N.MatxIdp.
Phuong phdp nay dva trén 2 gid thiét:
1 — G6c mdi doc 6n dinh d6i véi bat ky loai dit ndo 1a goc
chéng trudt cia né (Y,)

Ung sudt cuc han & trong chiéu day 16p dd't dugc x4c dinh bing
dang thic ¢ng suat chinh do trong lugng clia cot dat cé chiéu cao
bing khodng cdch bé mit nim ngang & trén d€n mdc dang xét. Hé s6

chong trugt F, thé hién bing ding thic:
C
Fo=1gp+ Fm
Trong d6: ¢ - géc ma sit trong
C — Iyc dinh (T/m?)
P., — hoat t3i tu nhién (4p lvc thing ding) & chiéu siu H
P, =+vH (T/m?)
v - dung trong ctia dat (T/m?)
H — chiéu sau I16p dat (m)

Pai lugng F, xdc dinh tang clia géc chdng trugt ctia dat khi hé s6
an toan on dinh n=1 12 tgy, = F..

Néu 1ap mdi doc « xudt phdt tir ding thirc tgo = tals, / n, ta c6
mdi doc v6i hé s& 6n dinh n.
Vi du : Md c6 chat dong nhat, can xdc dinh géc mdi doc khi chiéu
sau H=30m ; vy = 30°; lyc dinh ¢ = 12 T/ m” va hé s an toan &n dinh

cia mdi décn=1,2.
Gidi :
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Xud't phét tir tinh ning may ddo CE — 3 ; chia mdi ddc ra lam 3
ddt bing nhau ¢6 chiéu cao la 10 m.

Tinh tri s6 tdi trong ty nhién & do sdu H 1a 30m tai ddt dudi
cung :

P, = vy H; = 2x30 = 60T/m’
Xéc dinh hé s& chdng trugt :
C 12

F.=top+—=1230"+—=0,78 =t
t3 qu P 8 60 gl//z

3
e . . ~ 2 s ~ ~ .
Xac dinh tri s6 goc mdi doc on dinh:

Y. _ —01’728 0,65, a, = 33"

go, =

Lip lai cdch tinh twong ty doi véi dot thit 2 véi H = 20m va dgt
thi nhat véi H = 30m ta s& ¢6 ap = 36° va o =44°,

Hé s6 an toan 6n dinh lya chon xuA't phdt tir thdi han tdn tai clia
mo. N&u thdi han trén 10 ndm thi 14y n = 1,5 — 1,8, khi d6 su on dinh
ctia mdi doc s& dudc bdo ddm ngay ca khi chiu tdc dong clia mua 1.

Khi khai thdc d4 va dao ho sau, diéu nguy hi€m dic biét doi véi
cong nhan 12 trugt va sut 16 mai doc va cdc u dat, dd treo. G cdc md
khai thdc c6 chi€u sau I6n khodng 20 — 30m va siu hon, hién tugng
trudt doc c6 thé 1am 14p hd & dui cling v6i mdy méc va ngudi lam

viéc. Hién tuong trudt thudng xdy ra nhiéu vao miia mu a lii.
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Hinh 3: Hinh ddng mdi doc thnah mé khi chdt dat dong nhat.
DéE phong ngira trudt va sut 1§ da't khi dao c6 thé thyc hién cic
bi€n phdp sau:

- Gia cd mai doc bing coc bd tri theo hinh ban cd.

- Lam tudng chidn bing laoi dd rdn va cita bdo ddm do bén chiu

luc.

- Chut dong phd nhitng u dat treo bing cdng cu cd gidi hoic nd
min khi di dua ngudi va mdy moc dén ndi an toan.

- Lam gidm g6c m4i d6c hoidc chia géc m4di déc ra lam nhiéu giat
cAp, lan bd thém trung gian va tdi dat thira ra khéi mdi ddc.

e Miy méc va phuong tién van chuyén khi qua lai gin hd dao c¢6
thé giy ra chan dong lam sut 18 thanh hd. Do d6 dudng van chuyén
phai bo tri ngoai pham vi sut 13 khoi dat ling tru.

Vi du: d€ diat dudng can truc gin hd ddo phdi biét khodng cich
tr dau dudng ray d€n mép clia mdi doc.

Khodng cdch d6 gdom khodng cdch tir diu dudng ray dé€n mép
khoi di't ling tru a (thudng a=1m) va chiéu rong clia khoi dit ling tru

sup dd b; b c6 thé xdc dinh thteo cong thic:
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b H sin(a — @)

sin ¢ sin y [m]

Trong d6: o — géc thuc t€ cia mdi ddc.
¢ - géc mdi doc ty nhién cla dat.
D6i véi dudng 6 td 14y dai luong a 14y khdong nhd hon nita chiéu

rong long dudng cong thém 0,5m. Nhu vy mGi dam bao an toan giao

thong doc theo hd, hao.

¢) Khi hd hao cé thanh giat cap:

D6i véi nhitng hd hao rong, chiéu sdu 16n (thudng gip trong thi
cong thiy 1¢i hay khai thdc) khi thi cong ngudi ta thudng ti€n hanh
theo giat cAp. Chiéu cao mdi dgt gidt cAp diung khong dugc cao qué
chiéu cao cho phép theo quy dinh an toan (xem muc a), khi giat cap
dé theo mdi doc, géc mdi doc phdi tuin theo diéu kién ddm bdo on

dinh (muc b). giita cdc dot giat cAp ¢ chira lai ria (thém).

Cin cit vao chiéu rong can thi€t khi thi cong ngudi ta phan ra bs

1N “ A N ~ A R A N N ~ A
dé€ lam viéc, bd d€ van chuyén dat va bd dé bao vé.

Hinh 4: Dé tinh khodng cdch tic mép mdi doc dén dinh duong ray.
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Bd 1am viéc va bd dé van chuyén dit dudc xud't phdt tir diéu
kién k¥ thuatdaof, cAn c6 nén 6n dinh va chiéu rong dd dé hoan
thanh céc thao tdc lam viéc mdt cdch binh thudng. Chiéu rong bo dé
van chuyén sé& 14y nhu sau: khi van chuyén thi cong (xe cit ki,
dudng sit mot ray) rong 3 — 3,5m; khi van chuyén dit biing xe stic
vat kéo rong 5; khi van chuyén dit bing cd gidi rong 7m.

Trén mdi giat cAp phdi d€ lai bd bdo vé, khi tudn thd theo mdi
ddc ty nhién cla ddc, chiéu rong bd x4c dinh nhu sau:

o=0,1H

o - chiéu rong bd bdo vé.

H - chiéu cao giat cap.

Theo kinh nghiém thyc t€ & cdc md dd siu, ¢t 20 — 30m lai chira bd

c6 chi€u rong 6m.
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