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Tém tit

Thiét bi thi cong coc da dé gia cd nén dét yéu da dugc ing dung rong rii trén thé gidi; trong khi d6 ¢ Viét Nam
day 14 loai thiét bi méi dang dugc quan tdm dau tu nghién ciru va tng dung. Bai bdo nghién ciru dé xuét giai
phap thiét ké thiét bi thi cong coc da trong diéu kién Viét Nam trong d6 tan dung dugc cac trang thiét bi c¢6 sdn
& trong nude hop thanh t6 hop thiét bi thi cong coc da. Két qua ciia bai bao phuc vu cho cong tac tinh toan, thiét
ké, khai thac st dung va lam chu thiét bi nay trong diéu kién nudc ta.

Tir khod: coc da; thiét bi thi cong coc da; phuong phap dam rung sau; phuong phép thay thé bang rung dong.

STUDYING SOLUTIONS TO DESIGN EQUIPMENT FOR CONSTRUCTION OF STONE COLUMNS IN
VIETNAM CONDITIONS

Abstract

Equipment for construction of stone columns to reinforce soft ground has been widely applied in the world,
while in Vietnam this is a new type of equipment that is being interested in research and application investment.
The research paper proposes a solution to design equipment for construction of stone columns in Vietnamese
conditions in which taking advantage of the equipment available in the country to form a combination of stone
pile construction equipment. The results of the paper serve for the calculation, design, exploitation, use and
mastery of this equipment in our country’s conditions.

Keywords: stone columns; equipment for construction of stone columns; vibro compaction method; vibro re-
placement method.
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1. Gi6i thiéu

Coc d4 1a giai phap xur Iy nén déat duoc ap dung dé thi cong nén moéng cho cac cong trinh duong
giao théng, bén cang, cong trinh cong nghiép, nha may, ... Pay 1 cong nghé gia c¢6 nén duoc nghién
clru phat trién trén thé gi6i tir nhitng nam 30 cta thé ky 20 va co budc phat trién nhay vot vao nhitng
nim 70, cho dén nay dd ap dung rong rdi ¢ nhidu nudc phat trién trén thé gidi (Anh, Phap, Ha Lan,
buc, My, ...). Co so tinh toan kha nang chiu tai va d¢ lan cia coc dugc Priebe dé xuét va phat trién.
Trong d6 da phat hanh ban thiét ké coc da dau tién vao nam 1976, dén nam 1995 chi dan thiét ké coc
da theo phwong phap cua Priebe chinh thirc dugc ap dung vao thuc té. Trong phuong phéap Priebe da
cung cap quy trinh thiét ké cung véi nhimng biéu dd rd rang dé danh gia cac chi tiéu khac nhau bao
g6m murc do giam 1an ctia nén, stc chiu tai, strc chdng cat, do lun ctia moéng va kha nang hoa 1ong cta
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nén dat [1]. Nam 2001 Han va Ye di trinh bay Iy thuyét don gian dé du bao mirc d6 ¢ két ctia nén
gia cd bang coc da trong viéc thay doi hé sb cb két C’. va nhan t6 thoi gian 77 [2].

Phuong phap nay tiép tuc dugc nghién ctru boi cac tac gia McKelvey, Muir Wood, W. Sonder-
mann, Greenwood, D. A. [3—7] da sung hoan thién phuong phap tinh toan, thir nghiém va danh gia
chét lugng cua coc don va sy 1am viéc ctia nhom coc da dua ra két luAn mot coc da don lam viée doc
1ap s& c6 kha nang chiu tai cho phép nhé hon so vdi mot coc nam trong nhom. Nhiing coc xung quanh
¢6 chuc nang hd tro dé tao ra hi¢u ung nhoém coc, va do dd, nhom nay tré nén cing hon nho cac coc
xung quanh. Két qua nay cho phép lam tiang déang ké kha ning chju tai cho phép cua coc.

Céc thi nghiém trén méng cimg cho thiy, ddi v6i nhom coc 2-3 hang thi kha niang chiu tai cho
phép trén mot coc sé tang ty 1¢ voi sb lugng coc. bdi véi loai mong rong, do nén dat yéu, phén mong
phia duéi s& dich chuyén ngang ra phia ngoai mép mong va sy 1am viéc phbi hop dong nhat ciia mong
1a trong ddi tot. Mt khac, mot nhom céc coc trong dat yéu co thé xay ra pha hoai do phinh ngang va
pha hoai cudng d6 mot cach cuc bd. Su pha hoai kha nang chiu tai cuc bd d6 1a hién twgng choc thing
clia coc vao trong khu vuc dat yéu xung quanh.

Cung v6i su phat trién cua Iy thuyét tinh toan thiét ké coc dé thi cong nghé ché tao co khi phat
trién ché tao thiét bi dam rung sau chuyén ding dé gia cudng dit yéu xuat hién vao nhimng niam 1930
cuia hing Keller. Phat trién thanh phuong phap dam rung sau dé thi cong coc vat liéu roi (coc cat, 501

...), trong d6 c6 coc d4. Va dan duogc hoan thién va phat trién thanh tiéu chuan sir dung ctia cac qudc
gia, Hié€p hoi nghién ctru giao thong cia Buc nam 1979 (FGFS, 1979); Bo giao thong My da ban hanh
hudng dan “thiét ké va thi cong coc da” (USDT, 1983); nim 2000, t6 chirc BRE d ban hanh “Chi
dan coc da”; ¢én nam 2003, cong dong chau Au da ban hanh “Xir Iy nén bang k¥ thuat dim rung sau”
(Tiéu chuan chau Au WG12, 2003). Day 1a cic co s¢ phap 1y va k§ thudt gop phan thic day su phat
trién ctia cong nghé thi cong coc da cho dén nhu ngay nay.

O Viét Nam cong nghé st dung coc da dé thi cong mong méi dugc ap dung dé thi cong cac cong
trinh cong nghiép twong d6i mugn tir sau nim 2008 & mot sd cong trinh nha may cong nghiép cang
bién va héa loc dau: Nha may Inter Flour, nha may Vifon, bii dong gian khoan PTSC, nha méy héa
loc dau Nghi Son va da cho thdy phuong 4n ¢ nhiéu vu diém trong cong tic gia cd nén (thoi gian
nhanh, gi4 thanh canh tranh, vat liéu san co, ...). Nén sau khi gia ¢b ¢6 thé chiu duoc tai trong cao (l1én
dén 50 T/m? & du 4n PTSC) va c¢6 d6 lan du va lun 1éch nhé (moéng bon dau cho dy 4n hoa loc dau
Nghi Son cho phép Iun I¢ch 13 mm/10 m theo chu vi) [8]. Pac biét trong giai doan hién nay thi cong
nghé thi cong coc da cang cd uu thé phat trién & nude ta, do cac vu diém 1on nhu: cai tao dugc nén
dét cho chat lugng tdt hon céc cong ngh¢ tuong tu (coc cat, dém cat, ...); st dung nguén vat liéu san
¢6 16 tién (d4 dam 2-8 mm); thoi gian thi cong nhanh; ...

Do nhing dic diém néu trén van dé nghién ciru giai phap thiét ké thiét bi thi cong coc da trong
diéu kién Viét Nam co y nghla kinh té va k¥ thuat cao gop phan lam chi cong nghe giam gia thanh
dau tu ban dau dap ung yéu cau phat trién ciia cong nghé thi cong coc da trong diéu kién nudc ta.

2. Cong nghé va thiét bi thi cong coc da
2.1. Cong nghé thi cong coc da

Hién nay, trén thé gi6i phat trién hai phuong phap thi cong coc da thong thuong duwa trén cac
diéu kién dat da dugc xir 1y: Phuong phéap nap vét lidu tir chan coc (Phuong phap cip liéu kho - Dry
displacement bottom feed method) va Phuong phap nap vat li¢u tir dinh (phuong phap wét - Wet vibro
replacement method) Hinh 1 va Hinh 2 [9]. Trong d6 quy trinh c6ng nghé cha yéu gdm cac budc chinh:
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- Thi c6ng tao 18 coc: trong budc nay nhd lyc rung dong ctia ddm rung tao ra rung dong lam giam
ma sat gitta dét va thiét bi cong tac, nho trong lugng cua thiét bi (doi khi chét thém trong lugng vat
liéu trong thiét bi cOng tac) ma thiét bi duoc ha xuéng tao thanh 16 coc da;

- Cép vat liéu da dam va dam chat: Dbi voi phuong phéap nap liéu tir trén thi da dam dugc nhdi
tryc tiép xudng 18 coc va dim chit theo timg doan coc (mdi doan dam tir 2-3 m), & phuong phap nay
d6 chit ctia coc d4 khé kiém soat va do do chat luong coc co do tin cay thap hon phuong phap kho.
Trong phuong phap khé vit liéu duoc nap xudng day 16 coc thong qua dng cap liéu cua thiét bi cong
tac dong thoi 1a qué trinh dm chit bang rung dong theo timg doan coc ctr nhu vay coc duoc thi cong
dén doan trén cung, & phuong phap khé cho chét luong va do tin cdy ciia coc dam béo.

Hinh 1. So d6 cong nghé thi cong coc da bang Phuong phap nap vat liéu tir dinh
(Phuong phép uét - Wet vibro replacement method)

B B

Hinh 2. So db cong nghé thi cong coc da bing phuwong phéap nap vat lidu tir chan coc
(Phuong phap kho - Dry displacement bottom feed method)

Coc d4 dugc tmg dung rong réi do tinh chit linh dong va pham vi st dung rong. Phu hop dé gia
¢0 cho nén dat cat bot roi, dat sét mém, dat bui rat mém, bun sét va than bun. McKelvey va cong su
chitng minh rang chiéu dai ctia nhirng cot ndy c6 thé dé dang dat t6i 15m va trong nhiing truong hop
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dién hinh, cot s& chiém khong gian (thé tich) ciia 10-35% dat trong nén [3, 4]. Chinh vi thé gia c6 nén
bang phuong phap dim rung sau sir dung d4a dam c6 kich thude tir 2+6 mm, cho hiéu qua cai thién
nén dat voi ste chiu tai don vi dén 100 MPa [6, 10]. Hiéu qua nay cho két qua 16n hon nhiéu so véi
cac phuong phap gia ¢b nén méng bang coc cat, dém cat, ... (Hinh 3).
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Hinh 3. So d6 mé ta kha ning tng dung coc da cho cac loai nén dét [4]

2.2. Thiét bi dwoc sir dung trong ky thudt thi cong coc dé bang dam rung sdu

T4 hop thiét bi thi cong coc da (Hinh 4) gdm c6 can truc phuc vu; thiét bi cong tac ddm rung su
bao gom dam rung ti€u chuan, thung chura li¢u, ong nap li€u, hé thong tao tia nudc ap lyc cao néu
duoc yéu cau.

6

I - Thing chira vt liéu, 2 - Ong nap liéu, 3 - dwong ong tia nuéc dp luc cao, 4 - Hé thong tao tia nuée
ap luc cao, 5 - Nwra ong cap liéu, 6 - Miii con dam rung, 7 - Can truc phuc vu

Hinh 4. T6 hop thiét bi thi cong coc da bang dim rung séu [11]
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Thiét bi chinh dugc sir dung trong thi cong coc da ddm rung sau Hinh 5 [12]. N6 ¢6 hinh dang ngu
161 v&i duong kinh tir 0,3 — 0,6 m, dai tir 2-5 m va trong luwgng dao dong tur 2-4 tan, tuy theo muc dich
va phuong 4n dudng kinh coc thi céng. BO rung siu c6 mot qua ning 1éch tim gin vao mét truc gan
day dé tao ra dao dong rung. Khi may rung quay quanh truc thing démg cta nd, qua ning léch tim
s€ phat ra m¢t dao dong nam ngang tac dung truc tiép 1én bé mat dit. Bo rung nay duoc két nbi kem
theo v&i cac 6ng dé dan vat liéu. Khi lam viée chung duoc treo trén can truc, Hinh 5. Cac vay dugc
cb dinh trén dau ctia bo rung dé ngin nd quay trong 16 coc [11, 13-15].
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Hinh 5. Dam rung sdu thi cong coc d4
Trén Hinh 6 trinh bay so d6 cdu tao nguyén Iy ciia ddm rung sdu chuyén ding dé thi céng coc da.

Khi 1am viéc ddm sé& thuc hién dao dong v hudng dé tac dung 1én nén dat, trong dé ¢ cac thong sd
k¥ thuat co ban sau:
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e = Eccentricity of bob weight — Khoang cdch léch tam; M = Mass of bob weight — Khéi lwong léch tam;
a = Vibration amplitude — Bién d¢ dao dong ciia dam rung; D = Vibrator diameter — Puong kinh dao dong
dam rung

Hinh 6. Nguyén Iy va gia toc ciia ddm rung trong mit phing ngang [9]
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Chiéu rong ctia dao dong ngang 1a 2a (bién d6 dao dong 13 a), duoc phan bd tuyén tinh trén chiéu
dai ctia b rung (xem Hinh 6). N6 bang khong tai khép ndi bd rung voi phan éng ndi dai va dat cuc
dai (10 + 50 mm) tai miii con ctia dam. Pay ciing 1a diém c6 gia téc cuc dai aw” tai bé mit may rung,
c6 thé 1én t6i hon 50g (500 m/s?).

Lyc ly tim F = Mew? 1a két qua ctia téc do quay w ctia qua ning léch tAm vai khdi luong M va
d6 1éch tdm e, tac dung lyc theo phuong ngang 1én khdi dat xung quanh dé thuc hién qua trinh dam
chit ctia qua dam. Tuy theo loai dAm ma gia tri lyc ly tim F nam trong khoang tir 150 +700 kN. Trong
Bang 1 gidi thiéu tong quan vé dic tinh may rung va dong co ciia may rung sau cia mot s6 hing trén
thé giéi dang dugc sir dung trong cong nghé thi cong coc d4 hién nay.

Bang 1. Dic tinh k¥ thuat ddm rung chuyén ding trong cong nghé thi cong coc da

Hang Kiéu may Duong kinh  Céng suit Tansé Luckichrung Hailan L9ai hinh
(mm) kW Hz max (kN) bién do dan dong
Betterground B12 292 94 50 170 9 Thuy luc
B27 354 140 30 270 24 Thuy luc, Dién
B41 390 210 30 410 42 bién
B54 460 360 30 842 54 bién
Keller Group MB 1670 315 70 50-60 157-226 7 bién
LB 20/00 315 100 60 201 5 bién
S 203/34 421 120 30 340 29 Pién
S 700 490 290 25-30 742-690 50/45 bién
N-Alpha 259 60 60 130 6 Thuy luc

Can truc str dung trong to hop thiét bi thi cong coc da thudng 1a can truc sir dung trong cac may
thi cong thong dung nhu: may khoan coc nhdi, may dong coc, ... trong do6 yéu c?lu t6i thiéu co trang bi
hai co chu nang, mot co cAu nang chinh dé nang ha thiét bi th1 cong va mot co cdu nang phu dé nang
ha gau nap da ¢bt lidu cho thiét bi, ... La cac loai may cua hang ndi tleng trén thé gidi nhu Liebherr voi
seri may co so (LBR 125; LBR 155; LBR 255; seri may: HS 833 HD; HS 855; HD HS 885; HD R625;
R825; R930, ...); Bauer véi seri may co s¢ (BG18; BG28; BG32; BG39; BG40; BG44; BG46; dong
BF); Hitachi véi Series KH (KH100, 125, 150, 165, 180, 200, 230, 250, 300, 500, 800, ...); Kobeco
serie (BM400 ~ BM1500). Day la cac thiét bi dang dwoc sir dung phd bién trén thi truong Viét Nam
hién nay.

Thiét bi cong tac Hinh 7 gém cac bd phén: éng dan vat liéu, bo phan lién két voi toi nang, by phan
lién két v6i dAm rung chuyén ding va cac bo phan phu tro khéc.

Nhén xét, to hop thiét bi thi cong coc da co cac thiét bi chinh 1a can truc phuc vu, két cau thép bo
phan cong tac hoan toan c6 thé mua sam hodc ché tao ¢ trong nudc voi gia thanh ré. Con dam rung
chuyén dung 1a thiét bi yéu cau trinh d6 cong nghé cao phai di nhap khiu tir nude ngoai [16, 17].
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4 - Ong nap liéu; 5-Pam rung chuyén ding

Hinh 7. So d thiét bi cong tac thi cong coc da

3. Tinh toan thiét ké thiét bi thi cong coc da trong diéu kién Viét Nam

Nhu d3 phan tich & trén, giai phap thiét ké va ché tao t6 hop thiét b thi cong coc da trong diéu
kién Viét Nam duoc dé xuét theo phuong an:

- Mua dam rung chuyén dung c6 sin cta cac hiang trén thé gidi va ché tao phan két cau thép cia
thiét bi dong bo voi dam dé t6 hop thanh thiét bi cong tac;

- Tinh toan lwa chon can truc phuc vu cho to hop thiét bi.

Vi phuong 4n nay s& gop phan 1am giam gia thanh diu tw mua sdm ban dau, do tan dung duoc
céc thiét bj c6 sdn ¢ trong nudc; ciing véi viée ché tao phan két cau thép dong b v6i dam rung chuyén
dung nhap khau dé t6 hop thanh thiét bi cong tac s& cho phép chii dong trong cong tac khai thac sir
dung, nang cao trinh d6 can bd ¢ trong nudc, dem lai hi€u qua kinh té k¥ thuat cao [16, 17].

3.1. Tinh todn xdc dinh cdc thanh phan lec can cong tic

Trong quy trinh thi cong coc da co cong doan thi cong tao 15 va rit thiét bi cong tic dong thoi véi
qua trinh dam chit. Trong cac cong doan nay s& phat sinh luc can tac dung 1én thiét bj cong tac thi
cong coc d4 1am co so dé tinh toan lya chon tai trong nang ciia co cdu nang can truc phuc vu trong
qua trinh thi cong.
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a. Luc ha thiét bi khi thi cong tao 16

Trong qua trinh th1 cong tao 16 coc da, bo phén rung chuyén dung lam viéc tao ra dao dong va
ddng thoi duoc ha xudng bai toi nang clia can truc. Lu'c rung dong cua dim rung chuyén dung lam
giam ma st giita thanh bén cua thiét bi cong tic va nén dat; nho trong luong ban than cua thiét bi ma
thiét bi cong tac gdbm dam rung chuyén ding va dng thép ha xudng tham nhap vao nén dat tao thanh
mot khoang tréng hinh khuyén xung quanh bd rung va dng thép dén d¢ sau thiét ké. Trong trudng hop
gdp nén dét cing c6 lyc can 16n thi sir dung tia nudc ap luc cao phun ¢ miii coc dé giam lyc can ha
thiét bi xubng.

Nhu vay, luc can phat sinh trong qué trinh tao 16 coc da chu yéu la sttc khang & miii coc, dugc
tinh toan theo strc khang mili cia dau coc [18],

Och = qpAp (D

trong d6 Ap 1a tiét dién ngang miii thiét bi; g, 1a strc khang miii don vi cuc han ctia coc, dugc tinh theo
cong thire sau:

a» = keqe 2
trong d6 g, 1a cuong do sirc khang mii xuyén trung binh cta dat tra theo loai dat Bang G2 tai liéu
[18]; k. 1a hé ) chuyén ddi stre khang miii xuyén thanh sirc khang miii coc, tra theo loai dat Bang G2
tai liéu [18].

Tai trong trong qua trinh ha tic dung 1én bd phan nang tai ciia may co s la trong lugng cua thiét
bi cong tac gom:
Ny =Gar + Gy (3)

trong d6 Gy, trong luong cua dam rung chuyén ding, KN; G, trong luong két ciu thép cua thiét bi
cong tac, KN.

Trong trudng hop can thiét ¢ thé bd sung thém phan gia tai 1 trong lwong cdt liéu coc vao trong
thung chira va 5ng nap vat li€u, khi nay N, dugc xac dinh nhu sau:

Ny = Gdr + Gct + le (4)

trong d6 G,; 1a trong lugng cdt liéu chira trong thiét bi thi cong, KN; dugc tinh theo cong thirc:
G, = Vyy, kN; véi V), 1a dung tich danh nghia cda thing va phﬁn éng nap chura vt liéu, m3; v la
trong luong riéng cua vat liéu, kN/m?>.

Diéu kién dé thiét bi thi cong tao dugc 16 khoan 1a:

Np, > Qch (5)

b. Luc nang thiét b khi thi cong
Trong luong thiét bi cong tac thi cong coc da va vat liéu trong qua trinh thi cong dugc xac dinh
theo cong thuc:
G, = Gdr + Gct + Gy (6)

trong d6 Gy, 1a trong lugng cta dam rung chuyén dung, KN; G, 1a trong lugng két cau thép cua thiét
bi cong tac, KN va G,; 1a trong lugng cdt liéu chira trong thiét bi thi cong, KN duoc lay theo cong
thire (4).

Ngoai ra do qué trinh ndng kém véi qué trinh 1am viéc ctia dAm rung dé giam ma sat giira thanh
bén cua thiét bi va nén dit, ké dén anh hudng nay ta ly gia tri luc nang thiét bi cong tac dugc tinh
nhu sau:

N, = k,G, @)
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trong d6 k, = 1,5 = 2 hé s6 ké dén anh huong cta qua trinh rung dong va lyc ma sat thanh bén thiét bi
va nén dit dén luc nang thiét b.
c. Luc nang ha géu nap liéu

Trong qua trinh thi cong, thiét bi phuc vu can truc 6 toi nang phu dé nang ha géu nap vat liu da
cép vao phéu ciia dng thép cua thiét bi cong tac dé chuyén vat lidu xudng hd coc.

Tai trong nang Q,,, s€ dugc tinh theo cong thirc:

an = Vo)’ +Gp, kN (8)

trong d6 Vj 1a dung tich danh nghia ctua gﬁu van chuyén vat liéu, m’ ; v 1a trong lugng riéng cua vat
liéu, kN/m3; G, trong lugng gau chira vat li¢u, kN.

3.2. Tinh toan lya chon can truc va may co so co san

Cén truc va may co so la cum thiét bi c6 gia tri kha 16n trong td hop thiét bi thi cong coc da. Vi
véy viéc chon can truc ¢ sin s& lam giam dang ké gia thanh dau tu thiét bi va chi dong thi cong theo
phlmng phap da chon. Can truc chi ding dé nang ha thiét bj cong tac khi thi cong coc d4, khong cung
cip ning luong dé dan dong dam rung chuyen dung. Vi vay c6 thé sir dung cac may thi cong thong
dung c6 san tai cac don vi thi cong nhu can truc tw hanh, may khoan coc nhdi, may dong coc, ... co
trang bi can dam bao tam v&i cung chiéu cao nang theo yéu ciu va hai co cdu nang; co cau néng chinh
dé nang ha thiét bj cong tac khi thi cong va co céu nang phu dé nang ha gau nap liéu cho thiét bi.

Trinh tu cac budc tinh chon can truc co san:

- biéu kién vé tai trong nang [19]: Trén co sé thiét bi cong tac di tinh toan thiét ké & trén, ta xac
dinh lyc nang thiét bi khi thi cong Nn theo cong thue (6), (7) va lyc nang g?lu nap liéu yéu cau Onp
theo cong thirc (8). Can truc phai co tai trong nng cua co cdu nang chinh Q,, va co ciu nang phu
Onp thoa man diéu kién:

anh > Ny, Qph = an’ kN (9)

- Piéu kién vé chiéu cao nang va tam véi [19]:
Theo so d@6 Hinh 8, cin truc phai co chiéu cao tbi
thiéu tir mat nén may dung dén truc cum puly dau
can H 1a

ha

hs

HZHm+h4=h1+h2+h3+/’l4, m (10)

trong d6 i = (0,5 + 1) m, khoang cach tir nén dén
day thiét bi cong tac khi nang khoi mat dat; 4, 1a

=
chi€u cao thiét bi cong tac gom két cau thép va dam
rung chuyén dung (xem Hinh 7), m; /3 1a chiéu cao ,
thiét bi treo budc (bd phan mang thiét bi cong tac) @ + Et B

FART AT HE[ W] SCAT wT 4F SA%T #¥ e et BT &%

m; hy 1a khoang cach t6i thiéu tir tim moc treo dén ' s
tryc cum puly dau can. RS
Chiéu dai can nho nhédt dugc x4c dinh theo
cong thuc:
bpé nang cao d¢ 6n dinh va kha nang chiu tai,
can & vi tri c6 tAm v6i nho nhit Ry = S + r Gng v6i goc nghiéng amax = 750 + 800, khi d6 can ¢
chiéu dai:

Hinh 8. So d6 tinh toan Ivra chon can truc phuc vu
thiét bi cong tac thi cong coc da

H - c
L= H=he (11)

SIN & max
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trong d6 r = (1 + 1,5) m 1a khoang céach tir truc quay ciia can truc dén chét chan can; S 1a khoang cach
tlr tAm moc treo dén chdt chan can, m.

Trong trudng hop can truc ¢6 sin cua don vi thi cong khong dép tmg duge cac diéu kién (9) va
(10), c6 thé xtr 1y theo 2 phuong 4n sau:

- Thiét ké cai tao can truc c6 san: v6i phuong chdm tin dung tdi da tai nguyén vé thiét bi cua don
vi thi cong nham giam chi phi va chu dong trong thi cong, c¢6 thé nghién ciru thiét ké cai tao can truc c¢6
san song khong anh huong dén tinh nguyén ban ciia can tryc theo hudng ting tai trong nang ctia may
bang cach ting boi suat pa lang cap cia co cau nang (khi d6 téc d6 ning ciia may giam song khong
anh huong t6i qué trinh thi cong coc da vi te d6 nang yéu cau rat nho); tinh toan kha niang chiu tai
clia can va tinh toan kiém tra 6n dinh may.

- Chon loai may thoa man céc diéu kién (9), (10), (11) va di thué may néu don vi thi cong khong
c6 san. Phuong 4n ndy c6 chi phi 16n hon song van chii dong trong thi cong.

3.3. Nguyén tdc tinh todn phan két cdu thép cua thiét bi cong tdc

Phén két ciu thép cua bd phan cong tac thiét bi thi cong coc da khi lam viéc khong chiu cac thanh
phan tai trong phirc tap, chu yéu 1a chiu tai trong do trong lwong ban than cua thiét bj trong qua trinh
thi cong, ¢6 gia tri 1on nhat 1a N, tinh theo cong thirc (7). Qua qua trinh khao sat may mau cta cic
héng trén thé gidi va thiét bj ciia cong ty Fecon nhan thay, gia tri tai trong ndy nho so voi kha nang
chiu tai ctia phan két cdu dng nap liéu (thuong dugc lam tur thép SS400 va co chiéu day thanh 6ng
14 mm). Do do viéc tinh toan thiét ké du0’c thuc hién nhu nhitng két cu thép dang ong thong thuong,
trong d6 chu yéu dam bao cac diéu kién vé vat liéu va cong nghé ché tao véi cac yéu cu gia cong phu
hop véi trinh d6 cong nghé gia cong ché tao & Viét Nam.

4. Két luin

Bai bao da trinh bay su can thiét caa viéc ap dung cong nghé thi cong coc da trong cong tac gia
¢ nén mong cac cong trinh cong nghiép, duong giao thong, bén cang, ... day 1a mot cong nghé mai
¢6 hiéu qua kinh té k¥ thuét cao da duoc ap dung & nhidu nudc trén thé gidi. Trén co sé nghién ctru
vé cong ngh¢ va thiét bj thi cong coc da, cung voi viéc khao sat trinh d9, trang thiét bi sin co & trong
nude dé xuat dugc giai phap thiét ké to hop thiét bi thi cong coc da phu hop véi didu kién trong nudc.

Bai bao ciing trinh bay dugc cac tinh toan co ban dé lua chon duoc thiét bi cta t6 hop thiét bj thi
cong coc da gdm: can truc va may co s phuc vu, thiét ké tién toi ché tao phan két cdu thép cua bo
phan cong tac. Qua d6 gdp phan ndi dia hoa mot phan thiét bi va giam gia thanh mua sdm cac bd phan
trong t6 hop thiét bi thi cong coc da, ting kha ning sir dung chung ciia cac thiét bi trong nudc co sin
va dong thoi nang cao trinh d6 khai thac str dung va 1am chu thiét bi thi cong coc da & Viét Nam.
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