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CHUONG IV: KY THUAT AN TOAN KHI SUDUNG MAY XAY DUNG

§1 MO PAU

-Co gi6i hod cac cong viéc trong xay dung khong nhitng nang cao nang suat lao dong ma con
giam chan thuong tai nan do cdc di€u kién lam viéc ctia cong nhan dugc giam nhe va an toan
hon.

-Cac may moc thi cong thuong dung trén cong truong: mdy lam dat (mdy dao, ui, cap), may
nang chuyén (cén truc, thang tai, bang chuyén), mdy san xuat vat liéu (may dap, nghién, sang
da, mdy tron BT), mdy gia cong kim loai, g6, mdy déng coc, may khoan phut vita, may Iu,
may san, mdy phat dién, bi€m 4p, mdy bom,... Hau hét cdc loai may mdc trén déu cé céc loai
phu tung nhu day cdp, curoa, rong roc, puli, méc cau, xich,...

-Khi sir dung cdc mdy moc va cdc phu ting ciia ching néu khong hiéu biét hét co ciu va tinh
nang hoat dong, khong nam viing quy trinh van hanh, khong tuan theo noi quy an toan khi st
dung c6 thé gay ra nhiing su ¢6 va tai nan lao dong.

§2 CAC NGUYEN NHAN CHINH GAY RA SU CO, TAI NAN LAO PONG

-Nguyén nhan su c6, tai nan khi st dung mdy moc, thiét bi bao gom thiét k€, ché tao, lap dat
va sir dung. O day chi xem xét va phan tich nhitng nguyén nhan cht yéu vé ldp dat va su
dung.
1. May str dung khong tot:
a) Mady khong hoan chinh:
e Thi€u thiét bi an toan hoac c¢6 nhitng da bi hong, hoat dong thi€u chinh xac, mat tac
dung tu dong bao vé khi l1am viéc qua gidi han tinh nang cho phép.
e Thiéu céc thi€t bi tin hiéu am thanh, anh sang (den, coi, chuong).
e Thiéu cac thiét bi ap k€&, von k&, ampe k€, thiét bi chi stc nang cla can truc & do
vuon tuong Ung...
b) May da hu hong:
e (Cac bd phan, chi ti€t cau tao cia may da bi bién dang 16n, cong vénh, ran nut, dit
gay.
e Hop s6 bi truc trac 1am cho van t6c chuyén dong theo phuong ngang, phuong diing,
xoay khong chinh x4c theo diéu khién ctia ngudi van hanh.
e H¢ thong phanh diéu khién bi gi mon khong di tac dung ham.
2. May bi mat can bing 6n dinh:
e Day la nguyén nhan thuong gy ra su ¢4 va tai nan.
e Do mdy dat trén nén khong vitng chac: nén yé€u hoac nén doc qua gbc nghiéng cho
phép khi cdu hang hoac do vat liéu.
e Ciu nang qud trong tai.
e Toc do di chuyén, nang ha vat vdi té¢c do nhanh gy ra momen quén tinh, momen ly
tam 16n. Dic biét him phanh dot ngot gay ra lat d6 mdy.
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e Mady lam viéc khi c6 gi6 16n (trén cap 6), dac biét doi v6i may c6 trong tam cao.

3. Thiéu cac thiét bi che chin, rao ngan nguy hiém:

e Ving nguy hiém khi m4y méc hoat dong la khoang khong gian hay xuat hién maoi
nguy hiém cho stic khoé va tinh mang con ngudi. Trong viing ndy thudng xdy ra céc
tai nan sau:

» May kep, cuon quan 4o, toc, chan tay & cac bo phan truyén dong.
» Cac manh dung cu va vat liéu gia cong ving ban vao ngudi.
» Bui, hoi, khi doc toa ra & cac may gia cong vat liéu gay nén cac bénh ngoai da,
anh hudng co quan ho hap, tiéu hod ctia con nguoi.
» Cé4c bo phan may va dap vao ngudi hodac dit d4, vat ciu tir mdy roi vao ngudi
trong ving nguy hiém.
» Khoan dao & cdc mdy dao, ving hoat dong trong tam véi cau can truc.
4. Su co tai nan dién:

e Dong dién ro ri ra vo va cac bo phan kim loai cia mdy do phan cach dién bi hong.

e Xe may d¢ lén day dién dudi dat hoac va cham vao duong day dién trén khong khi
mdy hoat dong & gan hoic di chuyén phia du6i trong pham vi nguy hiém.

5. Thiéu anh sang:

e Chiéu sdng khong ddy di lam cho ngudi dléu khién mdy méc dé mét moi, phan xa
than kinh cham, lau ngay giam thi luc 1a nguyén nhan gian ti€p giy chan thuong,
dong thoi 1am gidm nang suat lao dong va ha chat luong san pham.

e Chiéu sing qud thira gay hién tugng mat bi choéi, bat buoc mat phai thich nghi. Diéu
nay lam giam su thu hidt ctia mat, 1au ngay thi luc giam.

e Thi€u anh sang trong nha xudng hoac lam viéc vao ban dém, suong mu lam cho
ngudi diéu khién mdy khong nhin 1o céc bo phan trén mdy va khu vuc xung quanh
dan t6i tai nan.

6. Do nguoi van hanh:

e Khong dam bao trinh do0 chuyén mon: chua thanh thuc tay nghé, thao tic khong
chuén xdc, chua c6 kinh nghiém xir 1y kip thoi cdc su c6.

e Vi pham céc diéu 1¢, noi quy, quy pham an toan: st dung mdy khong ding cong cu,
tinh nang su dung.

e Khong dam béo céc yéu ciu vé siic khoé: mat kém, tai nghénh ngang, bi cdc bénh vé
tim mach,...

e Vi pham ky luat lao dong: roi khoi may khi may dang con hoat dong, say ruou bia
trong lic van hanh mdy, giao mdy cho ngudi khong c¢6 nghiép vu, nhiém vu diéu
khién...

7. Thiéu sét trong quan ly:

e Thiéu hodc khong c¢6 ho so, 1y lich tai liéu huéng dan vé 1ap dat, sit dung bao quan
may.

e Khong thuc hién diang kiém, kham nghiém, ché do trung tu bao dudng, sira chita
theo dinh ky.

e Phan cong trach nhiém khong rd rang trong viéc quan 1y su dung.
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§3 KY THUAT AN TOAN KHI SUDUNG CAC MAY THI CONG

L.Pam bao su ¢6 dinh cua may:

-Céac mdy xay dung phai ddm bdo 6n dinh khi lam viéc, di chuyén va cé khi khong hoat dong.
-Su mét 6n dinh do:

e Mady nghi hoac lam viéc & noi qua doc.

e Nén khong chac chan.

e Lam viéc qua tai trong cho phép.

e Luc quén tinh va luc ly tam 16n hoac gap khi gié 16n...
-Hé s6 6n dinh dic trung cho mic do an toan khoi 1at cia mdy 1a ty s6 giita téng momen clia
céc luc giit va téng momen cdc luc gay lat doi voi diém lat hoidc dudng lat:

LM,
K = >1 (41
2M,

Trong do:
+K: hé s6 6n dinh.
+M,: mémen gii.
+M;: momen lat.
-Hé s6 6n dinh K dugc tinh khi c6 tai trong K, va khi khong ¢ tai trong K.,.

1.0n dinh ctia can truc tu hanh:

a/Khi cé tdi:
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Hinh 4.1: So dé tinh 6n dinh cén truc

_[G(b+c)cosa -Gh sina]-M, -M, -M; -M, -M; -M

Kl
Q(a-h)

55115 (4.2)

Trong do:
+G: trong luong mdy cén truc, diém dat tai trong tam (kg).
+Q: trong luogng vat céu t6i da (kg).
+G,: trong luong tay can, dat & dau tay can (kg).
+M,: momen do tac dung ly tam khi quay can ¢ tai trong
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_ Qxn’xaxh
' 900-n?xH
+M,: momen do luc quan tinh khi phanh ha vat
v, _Qxvx(a-b)
gxt
+M;: momen tao ra khi di chuyén ddu tay cin theo phuong ngang
M, = Q. +Q)xv, xh
gxt

+M,: Momen tao ra khi thay déi do vdi tay can
_(Q.+Q)xv, x(a-b)

gxt,
+M,s=WxP: momen do luc gié tac dung 1én cabin can truc

M,

+M=W,xh: momen do luc gié tdc dung lén vat can ciu
+a: khoang cich tir truc quay chia cin cidu dén trong tam vat cdu trén mit phang

ngang (m).

can).

+b: khoang cach tir truc quay dén duong lat(m).

+c: khoang cach tur truc quay dén trong tam can truc (m).

+H: khoang cach tlr ddu tay can dén trong tam vat ciu (m).

+h: khoang cach tir dau tay cAn dén mat dat (m).

+h,: khoang céch tir trong tdm can truc dén mat dat (m).

+P: khoang cach tir luc gi6 1én cabin dén mat dat (m).

+v: toc d6 nang vat (m/s).

+v,: toc do di chuyén ngang cua dau tay can (m/s).

+v,: toc do di chuyén ditng clia tay can (m/s).

+n: s6 vong quay can truc trong 1 phuit.

+t: thoi gian khai dong, ham co cau nang (s).

+t,: thoi gian khdi dong, hdm co ciu quay can truc (s).

+t,: thoi gian khéi dong, him co ciu thay déi do véi tay can (s).
+W, W,: luc gi6 tac dung lén cabin, vat cdu (dugc tinh an toan véi di€ém dit dau tay

+a.: gbc nghiéng mat dat so véi phuong ngang.
+g: gia toc trong truong, 14y bang 9.8 1m/s>.

Trong trudng hop mdy cén truc 1am viéc trén mat dat nim ngang, néu khong khong xét dén
céc thanh phan luc ly tam, quén tinh, gio,...thi hé s6 6n dinh tal trong K, 1a:

_ Gx(b+c)

T orain >kt @3

b/Khi khong co tai:
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G x[(b—-c)cosa —h;sina]
W, xh,

K, = >1.15 (4.4)

Hinh 4.2: So do tinh 6n dinh can truc khi
khong tai

2/Bién phap an toan khi su dung may xdy dung:
-Dé dam béo 6n dinh cho cin truc khi van hanh phai thuc hién:

e Khong cdu qud tai lam ting momen lat.

e Khong dat can truc Ién nén hoac ray c6 do doc 16n hon quy dinh.

e Khong phanh dot ngot khi ha vat can cAu.

e Khong quay can truc hoac tay cAn nhanh.

e Khong nang ha tay cin nhanh.

e Khong lam viéc khi c6 gi6 16n (cap 6).

e DdGi v6i can tru thdp thuong c6 trong tdm cao gap 1.5-3 14an chiéu rong dudng ray,
cho nén do nghéng ctia dudng ray anh hudng rit 16n dén 6n dinh cén truc thdp. Vi thé
khong cho phép ray c¢6 do doc ngang, do doc doc ¢6 thé 1a 1-2.5% tic khoang 0°35-
1°30.

IL.An toan khi di chuyén may:

-Str dung cac may moc xay dung & trén cac cong truong xay dung c6 lién quan dén viéc van
chuyén ching trén dudng sit va cac dudng van chuyén khdc. D€ ngan ngira su dich chuyén
ctia nhitng may do6 thuong dugc budc chat vao toa tau.
-Luc tdc dung Ién can truc hodc mdy dao khi van chuyén phat sinh khong 16n. N6 phu thuoc
vao diéu kién di chuyén clia tau va tdc dung ctia gié. Nguy hiém nhat 1a luc gay ra su truot
doc,dé 1a luc quan tinh khi tang téc va ham.
1. Luc quén tinh khi ham tau:
Qxv?
Tac = 3.6%xgxl @-5)
Trong do:
+Q: trong lugng mdy duoc di chuyén (kg).
+v: toc do di chuyén cia tau khi bat dau ham (km/h).
+g: gia toc trong truong, 9.81m?/s.
+1: chiéu dai duong ham (m).
2. Luyc ly tam:
T -2V (4
3.6°xgxR
Trong do:
+R: ban kinh dudng vong (m).

—)Thuong tri s0 luc ly tam lay bang 170kg/tan néu R=300m va v=80km/h.

An to

Qang Chi uong 1 IV : K
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3. Luc gi6:
W =Fxqgxk 4.7)
Trong do:
+F: dién tich hing gi6 chia mdy dugc di chuyén trén thu (m?).
+q: 4p luc gi6 don vi 14y bang 100kg/m?.
+k: hé so khi dong hoc, 14y 1.0-1.4

§4 KY THUAT AN TOAN KHI SUDUNG CAC THIET BI NANG HA

-Trén cong truong thuong dung cac loai thié€t bi boc do nhu can truc 6to, can truc banh xich,
can truc thép,... hodc céc loai mdy can truc don gian nhu kich toi, paling,...dé nang ha, van
chuyén hang ho4, vat liéu, cdc cau kién...

-Khi st dung céc loai mdy nay, nhiéu trudong hop da xay ra tai nan do nhi€u nguyén nhan
nhung nguyén nhan chli yéu thudng gap 1a do tinh toan, sit dung hoic diéu khién céc thiét bi
nang ha cta cac loai may méc khong ding muc dich hoac khong theo quy pham an toan.
-Khi diing médy boc d& phai dac biét chi y dén do bén day cdp, day xich va do tin cay cua
phanh ham.

L.Céc tiéu chuin va an toan khi sir dung cap:

1.Phuong phdp buoc kep dau ddy cap:
-Dé buoc chit dau day cap, moi n6i bén khong duge ngian hon 15 1dn dudng kinh day cdp va
300mm:

| < 300mm |

-Néu kep chat bang bulong thi s6 bulong phai tinh todn nhung khong dugc it hon 3 va bulong
phai ép 2 nhanh day cdap lai v6i nhau. Khoang cach giuac 2 bulong phu thudc vao s lugng
bulong kep va duong kinh day cép.

-Ngoai ra néu khong cé phuong phdp ching budc tot thi vat dé bi roi. C6 mot s6 céch buoc
cap nhu sau:
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-Tinh toédn cic loai day cap theo cong thic sau:

s s% 4.8)

Trong do:
+P: luc kéo dut day cap (kg).
+S: luc kéo thuc t€ day cap (kg).
+k: hé s6 du trit siic bén, d6i véi loai cdp thép 14y nhu sau:
e Cdp uon treo dé nang vat tai trong dén 50 tan — k=8
e Cdp uon treo dé nang vat tai trong nang hon 50 tain — k=6
e Cap budc chit vat nang treo trén moc cdu hodc vong treo — k=6
e Cap kéo, day chang, day gidng c6 xét dén luc gi6 — k=3.5
e Palang véi toi tay — k=4.5
e Palang v6i to1 dién — k=5
a/Khi ddy cdp 6 vi tri thang dimg:

_Q
S % ” 4.9)

Trong do:
+Q: khoi luong vat nang (kg).
+S,: luc kéo thuc t€ trén nhanh day cap (kg).
+m: sO nhanh day.
+k: hé so du trit siic bén.
b/Khi ddy cdp ¢ vi tri nam nghiéng:
-Kha nang nang vat ctia né giam vi su tang 1én géc nghiéng thi luc kéo & cac nhanh ciing tang

i

Y 400/2’ w

1én

500
500 3

7000k G

q
Hinh 4.3: Su phan bé céc luc trong day cdp

i o1? Ao A YA Afn o
chi sve dung may xdy dung




