XAC DINH CAC THONG SO CO' BAN
CUA THIET BI CONG TAC VA LUA CHON MAY CO' SO
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Tém tat: Bai béo gidi thiéu két qua nghién ctru xay dung phuong phéap xac dinh céc théng sb ky thuat co
ban ctia thiét bj céng téc va lwa chon méy co sé clia cac loai méy dao dat cé sén dé tao ra may dao ranh
hep - mét loai méy dé dao cac rénh séu, hep theo tuyén phuc vu thi céng céc céng trinh ha tang ky thuét,
dac biét la cac cong trinh ha ngdm cép vién théng, dién luc, duong éng cap nwéc nhd dang ¢é nhu cau rét
I16n & Viét Nam, dap trng nhu cau thuc té.
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Determine the basic specifications os work equipment and select the basic machine of narrow
trenching machine

Abstract: This paper introduces research results for method building that determine the basic technical
parameters of work equipment and select the basic machine of the available excavator to produce a narrow
trenching machine - a type Machines for digging deep trenches, narrow along the route in service of the con-
struction of technical infrastructure works, especially the telecommunication cable laying works, electricity
and small water pipelines in great demand in Vietnam, meet actual needs.
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(® 1.pstvinad

May dao ranh hep ding dé dao cac ranh co
chidu sau I6n, chidu réng hep, c6 wu thé thi cong
theo tuyén cac cong trinh ha ngadm céap dién luc, cap
vién théng va cac duwdng 6ng nhd trong hé théng cap
nwéce dd thi. Do may co thé dao dwoc cac ranh sau
véi chidu rong hep vira du dé dat cac duwdng éng hodc
cap ngam ma khéi lwong dét can dao 1a nhé nhét, tiét
kiém nang lwong, tdng ndng suét rat ngén thdi gian
thi cong. Mé&t khac, may cé thé dao ranh hep trén nén
dat cirng nhw mat dwong nhwa, dat 1an da nén rat
thich hop dé thi cdng cai tao stra chira cac cong trinh
ha tang trong dé thi, thay cho viéc ding may cwa mat
dwdng nhu hién nay. May dao ranh hep duoc td hop
tr may co s& va thiét bj cong tac (TBCT) dang xich c6
gan cac lwdi hodc rang cat dat (Hinh 1) [1-3]. ) Hinh 1. May dao ranh hep
o . . . i 1. Thiét bj cdng tac dang xich c6 gan cac ludi hodc

Khi may dao ranh hep lam viéc, dong co thiet réng cat dét; 2. Xi lanh nang ha va didu chinh
bi cong tac d{an déng xich mang Iluwdi cat c[\uyen géc nghiéng cua thiét bj céng tac; 3. May co s6;
dong vé&i van toc v,, dong thoi cho may dichuyén véi . Trang thai thiét bj cong tac duoc ha xubng guong
toc do v, , cac luGi cat sé cat dat va van chuyén 1én  dao khi may dao rénh; b. Trang théi thiét bj cong téc
miéng ranh, dat & miéng ranh sé dwoc gat ra ngoai dwoc ndng lén khdi guong dao
nho vit gat dat 1ap déng truc véi dia xich chi déng. khi may di chuyén khéng tai
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KET QUA NGHIEN CUU VA UNG DUNG 12

C6 thé thiét ké&, ché tao may dao rénh hep theo 1 trong 2 phwong an sau:

- Thiét ké ché tao mé&i, ddng bd dé tao thanh may dao ranh hep chuyén diing. Phwong an nay doi
hdi vén dau tw 1, trinh dd cdng nghé cao, do cac hang san xuét I&n thudc cac nwdc phat trién ché tao loai
may nay véi gia thanh cao nhw Vermeer, Ditch Witch (M§)... Phwong phap tinh toan thiét k& va cong nghé
ché tao la ban quyén clia cac hang, khdng phd bién réng rai. Tuy nhién, cé thé nhap cac chi tiét, cum chi tiét
nhw: Xich, réng cét... v&i gia thanh chap nhan dwoc.

- Thiét ké ché tao thiét bj cong tac clia may va I8p trén may co s& cla cac loai may lam dat sdn co
nhw: May dao mét gau, may Gi, may xdc lat... nhdm téng tinh van ndng ctia may va gidm gia thanh dau tw.
Day 1a phwong an ¢ tinh kha thi cao, phii hop véi diéu kién Viét Nam hién nay, dap tng dwoc nhu cau cip
thiét ctia thwc tién. Buwdc dau, ta nghién ctru cho loai may dao ranh hep trén nén dat thong dung la dat & sét,
& cat c6 do clrng dén cap Il
@ 2. Xac dinh cac théng s6 co ban cua thiét bi cong tac

2.1 Céc théng sé yéu céu

Céac théng sb yéu cau cho truéc bao gdm: Nang suat dao Q (m3h); kich thwéc ranh: Chiéu sau H
(m), chiéu réng B (m); Loai nén dé4t (tinh chat co Iy ctia nén dat).

2.2 Xdc dinh so’ bé cdc théng sé két cau cua thiét bi céng tdc

Trén co sé& cac thong sb yéu ciu cho trwdc va tham khao mau may twong tw ¢ sén, ta co thé xac
dinh so bd cac thong sé két cdu ctia TBCT bao gdm [4,5]: Géc nghiéng ctia TBCT khi dao a (géc nghiéng
I&n nhat dé dat dwoc chidu sau yéu cau H), thwdng 14y a = 45°; Loai xich, loai lwdi cat dat, gat dat (néu co),
dia xich, khoang cach truc,...; Cach bb tri ludi cat, gat dét trén xich (bwdc ludi cat, gat dat a).

2.3 Xdc dinh cdc théng sé déng hoc cua
thiét bi cong tdc

Trén co s& cac thong sé yéu cau cho truéec,
ta xac dinh dwoc van téc di chuyén ctia may khi
dao dat:

0

v, =————m/s (1)
3600.B.H

V6i budc lwdi cit a_ (m), sau khoéng thoi
gian 2 ludi cét lién tiép ra khéi gwong dao (xich dich
chuyén mét khoang a) thi may dich chuyén duoc
theo phwong ngang 1 khoéng /. = a_.v /v, va chiéu
day phoi dat ma lui cat dwoc 1a h = [_siny (Hinh 2),
do v, /v, rat nhé nén y ~ a. Vi vay ma chiéu day phoi
d4t co thé tinh theo cong thirc:

A% . A P
h=a,—sinc, m (2) Hinh 2. So do thiét bi cng tac

VX
Thé tich d4t chat ma médi cap lwéi cat tach khéi gwong dao la: H B.h :H.B.ac.v—’”. Thé tich dét
sina v,
nay khong dwoc 16n hon kha nang chiva dét g clia ludi cat dé dat khong bi roi ngwoc lai trong qua trinh gat

‘ 1 ‘ R
datlén: g = EH-Buc.v—’”.k,, m?, tlr d6 ta suy ra dwoc van toc yéu cau cla xich la:
HBa.v,k,
v, =———"—+,
X 2q

2.4 Xéc dinh Iwc can céng tdc cua thiét bj cong tdc

m/s (3)

Luc can cong tac cat dat cho mdi ludi cat, bao gbm luc can tiép tuyén P_, phap tuyén N_, duoc xac
dinh theo ly thuyét c&t dat ctia Vetrov [3] nhw sau (Hinh 3):
Lwc can tiép tuyén P:
P =k k,pm,.a. .~ sin a.(b+2n,), N 4)
VC
trong do: 5 = p_/p,, = p,/em,, (M) 1a hé sb thyc nghiém theo cac loai dat khac nhau; p,, 1a Iwc can riéng
tai vang mai ludi cat, (N/m?); p__ 1a luc can cat riéng canh Iudi c&t (N/m); m,, la lwc can riéng phan mdi khi
TAP 1150 4

TAP CHi KHOA HQC CONG NGHE XAYDU'NG T




1’2 KET QUA NGHIEN CUU VA UNG DUNG

goc cat 9=45°, (N/m?); ¢ 1a hé sb ké dén anh hudng cia goc cat (khi 9=45° thi ¢ = 1); k_ 1a hé sb ké dén anh
hwéng cla ludi cong [6] (Iwdi phang k_ = 1, lwdi cong 90° + 120° lay k. = 1,15 + 1,2); k = 1,1 1a hé s6 tinh

dén ma sat khi xich ty vao khung; b 1a bé rong ctia phoi cat (cé 2 day lwdi cat nén b = B/2, m);

Lwc can phap tuyén N :
N, =P.cotg(6+u), N

N, =k k,om,, .ac.v—'”.sina(b +2n,. )cotg (S + ), N ()
v)f

trong do: 6 1a goc cét; 1 1a goc ma sat gitra dat-thép (Iwdi cat).

Lwc can cong tac gat dat 1én cho mbi ludi cat (Hinh 3):
Trong lwong cta khdi dat ma méi lwdi cat gat 1én dén miéng
ranh la: G, = (1/2)H.B.I .y, N, (y la trong lwong riéng cla dat chat
(N/m3)). Lwc can cong tac gat dat ctia méi lwdi cét theo phuwong
chuyén déng xich dao la: G,sina (lwc néng dét theo phuong xich
dao) va G,.cosa.f (Iwc ma sat gitra lwdi cat va nén dat).

2.5 Xdc dinh céc théng sé ky thuéat cta thiét bj céng tdc

S6 lwdi cat dong thoi cat va gat dat trong gwong dao Z,

(cGia 1 day lw&i cét) dwoc tinh nhw sau: Z = : Zlasb nguyén

a,sina
thi Z, = Z + 1, néu Z khong 1a s6 nguyén thi Z, la Z lam tron 1&n.

X =2Z,(P. +G,.sina +G,.cosa.f), N
trong do: f1a hé sb ma sat gitra luéi cat va dat.
Coéng suét dan dong quay dia xich:
X,
* 1000,
trong do: 7, 1a hiéu suét truyén dong xich.

Tbc d6 quay clia dia xich chi dong:
_ 60v

X
.

X v/ph

c

n

trong d6: D_ la dwong kinh dwong tron chia cla dia xich, m.
Moémen trén truc dia xich chd déng:

M, =X.&, N.m
2

Lwc can theo phwong di chuyén (chiéu cac lwc P_va G, lén phwong ngang):

P, =27, (PC.cosa + N,_.sina + Gd.cosza.f) . N
C6ng suat dan dong thiét bj cong tac theo phwong di chuyén:
e — Pdc'vm, kW
1000

Tong cong suét dan dong thiét bi cong tac: N = N, + N, kW

Chi phi nang lwgng riéng: £ =g, kWh!m?

@ 3. Lwa chon may co s&

Hinh 3. So dé luc tac dung Ién thiét bj
Lwc can cong tac theo phuong xich dao (cta 2 day lwéi cat): coéng tac

(6)

7)

®)

9)

(10)

(11)
(12)

(13)

Trong sb cac loai may lam dat c6 sdn thi may dao 1 gau va may xuc 14t 1a cac loai may théng dung
nhét, d& kiém va cé hé théng truyén dong phu hop nhat dé cé thé 1ap thiét bi cong tac dao ranh hep. Ngoai
ra, hé thdng di chuy&n may co s clia cac loai may nay rat phi hop véi yéu cdu dbi véi may dao ranh hep
(yéu cau co toc do rat cham) va co thé ding ngudn dan ddng cla xi lanh can, xi lanh tay can (hodc gau) dé

dan doéng co cAu quay xich dao va nang ha thiét bj cong tac.
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KET QUA NGHIEN CUU VA UNG DUNG 1’2

Trén co sé tinh nang k§ thuat va so dd dan dong ciia may co sé lwa chon, can phai tinh toan kiém
tra theo cac diéu kién sau:

Téc do di chuyén nhé nhét cia may co s&: V" <v_ (14)
< x X 2 > . > r Pe +Gm + ] tTm
Codng suatdan dong co cau dichuyén clia may co sé: Nc"; > [ d IOOE)fO l)] i , kW (15)
'77dc
Diéu kién bam khi di chuyén: K S — (16)
' ' G, (fo+D)+F,

Coéng suat ngudn (ap lwe va lwu lwong dau) dan dong xi lanh can hodc xi lanh tay can/gau ciia may
co so:

NPT > N (17)

My
trong do: G, la trong lwong may co sé, N; G;" la trong lwgng bam, N; £ 1a hé s6 can di chuyén may; i la do
déc nén dét; ¢ 1a hé s6 bam; 5, 1a hiéu sut truyén dong hé di chuyén; 1, Ia hiéu suét truyén dong co' cau
quay xich.

Trong trworng hop cac diéu kién néu trén khong théa man thi cn phai tién hanh hiéu chinh/cai tao
may co s& hoac chon lai.

Dé néng cao nang suat cia may dao ranh Thong s6 ky thuat yéu cau

hep khi dao trén nén dat yéu hon so véi yéu cau - Néing suét, Q (m%/h)
ban dau, ta tdn dung hét cdng suat clla may co s& - Kich thudc ranh, BxH (m)
bing cach tang téc do di chuyén may khi dao va - Nen dat thi cong, my (N/m’)
tinh toan kiém tra lai theo cac buéc da néu & trén: v __
m,, - Xac dinh so bd cac thong so ket cau ciia TBCT
Vv, =V, —— m/s (18) - Xac dinh cac thong sb dong hoc ciia TBCT
my, - Xac dinh cac thanh phan lyc can cong tac
Sau khi lwa chon dwgc may co s& phli | - Xac dinh cac thong sb ky thujt clia TBCT

hop, tién hanh tinh toan thiét ké co cAu dan déng
xich, vit chuy&n déat, hé thdng khung bé lién két

o s ; Tz | R Lwa chon may co s&
TBCT v&i may co sé; tinh toan kiém tra cac bd - Tinh nang ky thuat Hidu chinh/cai tao
phan trén TBCT (xich, khung xich, xi lanh nang - So do dan dong hodc chon lai
ha TBCT). So d6 khéi md tad phwong phap va may co &
trinh tw tinh toan thiét ké may dao rénh hep cho
& Hinh 4. Kiém tra theo cac diéu kién Khéng dat

A 14), (15), (16), (17

@ 4. Ap dung thir nghiém (14), (15), (16), (17)
Trong khudn khé dé tai nghién ctru khoa Pat

hoc c&p Bo xay dwng “Nghién ctru, thiét ké, ché __ _
tao thiét bi dao ranh hep phuc vu thi cdng céng /Nen dat yéu hon so véi yéu cau my

trinh ha tang ky thuat do thi” Ma s6 RD 70-16, Vo= Vot 5 A
nhém tac gia da tién hanh xac dinh cac théng sé
cta TBCT, lwa chon may co sé, thiét ké ché tao
va van hanh thr nghiém thanh cong may dao ranh
hep DRH-01 vé&i két qua nhu sau:

Khoéng dat

- Thong s6 ky thuat yéu cau: Nang suét kj

thuat Q = 11,2 m¥h; Chiéu sau ranh H = 0,7m; Tinh toan thiét k& co cau quay
Chiéu réng ranh B = 0,2m; Né&n dat cép il c6 xich va cac bg phén khac
m,, = 250 000 N/m?.
- Thong s6 két cu cta thiét bi cong tac: [ P ]
Xich dao cé bwéc xich 0,0508m; Dia xich dan cé -
12 rang, dwdng kinh vong tron chia cla dia xich Hinh 4. Phuong phép va trinh tw tinh toan
D,=0,196m; Budc ludicattrén 1 day a_=0,2032m. thiét ké may dao ranh hep

- Théng s ky thuat ctia TBCT: Van téc di chuyén clia may v, = 0,022 m/s (80m/h); Van téc xich
v, = 2,222 m/s (133,3 m/ph); Lwc cén cong tac theo phwong xich dao X = 1728,71 N; Céng suét dan dong
quay dia xich N, = 6,98 kW; Tbc dd quay cta dia xich chd dong n_ = 216,65 v/ph; M6 men trén truc dia xich
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12 KET QUA NGHIEN CUU VA UNG DUNG

cha dong M, = 169,41 N.m; Lyc can theo phuong di chuyén P, = 1532,23 N; Cong suét dan dong thiét b
cong tac theo phwong di chuyén N, = 0,03 kW; Téng cong suét dan dong thiét bj cong tac N = 7,01 kW; Chi
phi nang lwong riéng E = 0,6267 kWh/m?3.

- Lwa chon may co sé: May co sé& la may xdc 1at MS500 ctia hang TAIAN Trung Quédc cé céng suét
dong co N, =16 kW, tbc d6 di chuyén may nhé nhét v, /M= 60m/h, kich thwéc may (rong x cao x dai: 1100
x 1295 x 1760), trong lwvgng may G, = 12000 N. Kiém tra may co s& theo cac didu kién (14), (15), (16), (17):
VI =60m/ h<v,, N =0,16kW, k, =1,3>1, N*" =7,76kW, N + NPT =7,92kW < N, =16kW (dat).

- Van téc di chuyén may va ndng suét k§ thuat khi dao trén nén dét yéu hon so v&i yéu cau ban dau:
Dét cép II: v, = 0,029 m/s (104 m/h), Q = 14,55 m%h; Dt cép I: v, = 0,037 m/s (133 m/h), Q = 18,6 m¥/h.

- Két qua thiét ké ché tao va van hanh thir nghiém may dao ranh hep MBR-01 (Hinh 5,6) v&i tinh
nang ky thuat: Kich thuwéc ranh: chidu sau H = 0,7 m, chiéu rong ranh B = 0,2 m; Nén dat cap Ill: Q = 11,2
m%h; v, = 0,022 m/s (80m/h); Nén dét cap II: v, = 0,029 m/s (104m/h), Q = 14,55 m*h; Dat cép I: v, = 0,037
m/s (133 m/h), Q = 18,6 m¥h. Cong suét ddng co may co s& N, =16 (kW).

. (D)

Hinh 5. Hinh chung may BDRH-01 Hinh 6. May DRH-01 dang thi cong

@ 5. Két luan va kién nghi

Trén co sé kién thirc chuyén nganh va cac thanh tyu da dat dwoc trong linh viec may lam dat, nhém
tac gia da xay dwng dwoc phwong phap xac dinh cac théng sé ky thuat co ban cda thiét bi cong tac va lva
chon may co sé clia cac loai may dao dat cé sén dé tao ra may dao ranh hep-mét loai may maéi va cé nhu
céu ratIon & Viet Nam.

Két qua ap dung thtr nghiém cho thay hwéng nghién ciru 1a ding dan va hiéu qua, dap ¢ng nhu cau thuc té.

Can tiép tuc nghién clru hoan thién phwong phap theo hwéng téi wu héa cac théng sé ciia TBCT va
Iwa chon hop Iy may co s& véi chudn téi wu la chi phi nang luwong riéng nhé nhét cling nhw nghién ctru trién
khai cho loai may dao ranh hep trén nén dat cing.
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