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Linh vuc ky thuat dwge dé cap

\

Sang ché d& cap dén méi nbi gidn né cé tinh dé thi cong duge cai thién va
phuong phép thi cong mdi ndi gidn nd nay, va cu thé hon 1a dén mdi ndi gidn né co
tinh d& thi cong duogc cai thién, ma c6 thé cai thién tinh d& thi cong ctia méi ndi gidn
n& dé thay thé cho mbi ndi gisn né thong thuong, ching han nhu mdi ndi gidn né co
hoc, cling nhu ngan tic nghén giao thong trén cong truong, trong khi van cho phép thi

cong tai cong truong, va phuong phép thi cong mdi ndi gidn nd nay.
Tinh trang k§ thuit theo sang ché

Thong thuong, mdi ndi gidn nd cho ciu nhip duge st dung cho muc dich cung
chp chidu dai gian nd mot cach nhip nhang do thay ddi nhiét do, chiéu dai gian né do
tir bién va co ngét kho clia bé tong, va chiéu dai gidn nd do bién dang dam do tai trong
dong. Tuy nhién, cac mbi ndi gidn nd lién tuc phai nhan tai trong banh xe, va ciing nhu
nhén tai trong va dép dugc khuéch dai boi su khong lién mach duoc tao ra gitta két chu
phan trén va két cAu tru cdu cta cau. Két qua 13, cac mdi ndi gidn nd phai chiu truc
tiép tai trong va dap dugc khuéch dai va bi hu hong mot s6 1an trong sudt tudi doi clia

cau.

Xét dén viée nay, khong chi chi phi lip dat ban ddu cin dugc xem xét vé
phuong dién kinh té, ma chi phi thay thé ciing nén dugc dua vao khi xem xét tan suét
hu hong cung véi cac chi phi truc tiép va gian tiép khi bao dudng trong trudng hop hu
héng. Cu thé, ngoai kha ning hép thu phan gidn n&, cac mbi ndi gidn né con duge thay
thé va sira chita c6 xem xét chirc ning chéng thdm va gi6i han thoi gian luu thong vén
tai gy ra bdi sy khong lién mach.

Lién quan dén viéc thay thé mbi ndi gidn né, dang ky don giai phap hitu ich
Han Quéc s6 20-0184729 boc 16 phuong phép bao tri mbi ndi gidn né cho cau véi mdi
ndi gidn né bao gbm thép do phia trén ¢4 ném phia trén, thép d& phia dudi va ¢ gitra,
cao su gian ng, tdm nép trén, thép tron nam ngang va nam nghiéng, va bu 1ong siét,

trong d6 phuong phép bao dudng moi ndi gidn né bao gom cac bude: loai bo cao su
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gidn n¢ bi hu héng sau khi chi bo tdm ndp trén cua mdi nbi gidn nd ra ma khong
nghién vun bé tdng khong co ngot duge db & ca hai phia cta mbi ndi gidn nd; va sau
khi loai bo vat lidu thira ciia mdi ndi gidn nd va sau d6 xu ly chéng gi mbi ndi gian né,
1ip tAm nap trén bang bu 16ng.

Ngodi ra, cong bb don patent Han Quéc s§ 10-2009-0098652 boc 16 méi néi
gidn nd dé st dung trong mbi ndi gidn nd dang chon co thé thay thé dugc ctia ciu va
dugc lap trong khe hé khép nbi gitra cdc ban khéac nhau, trong d6 mbi ndi gidn nd bao
gdm: cip khung ¢b dinh duogc tao ra theo ciu tric ray sao cho ca hai phia cta cdp
khung ¢ dinh theo chiéu doc duoc 1am 10 ra va khoang h¢ dugc tao ra dudi dang lién
tuc doc theo chiéu doc trén mot bé mit theo chiéu ngang cta chung, va dugc trang bi
phan c¢b dinh dang méc duge udn 1én trén theo huéng khe hé khop ndi, dugc chon va
duoc lap ddi xtng v&i nhau trén cac mit dbi dién cua cic ban khac nhau; va tAm mang
duoc tao ra dudi dang mit cit hinh "U" va duge trang bi phﬁn siét dang moéc duge udn
xubng duéi theo huéng ra ngoai & ca hai dAu theo chiéu ngang ctia no, va dugc tha ndi
va duge lip trong khe hé khop ndi sao cho phén siét duge gitt boi phan ¢ dinh va

duoc lap song song vdi cac khung co dinh.

Tuy nhién, cac k¥ thuat thong thuong nay khong boc 16 phuong phap thi cong
thay thé mot cdch nhanh chéng. Dé giai quyét vén d& nay, nhu duoc thé hién trén Fig.1,
don yéu ciu cAp patent Han Qubc sb 10-1761476 bdc 16 phuong phap thi cong thay
thé @ thi cong nhanh mdi ndi gidn né cho cau nhip bang phuong phap khong dung
khép ndi. Phuong phép thi cong thay thé duoc boc 16 trong don yéu cdu céap patent
Han Qudc s6 10-1761476 bao gdm céc budc: loai bo bé mit 40 dudng bang cach si
dung may cit dudong hodc may xuc, va sau do nghién 16p bé tong bang cach str dung
may nghién dap dé phd huy mdi ndi gidn nd; lap céc tim nang 16 va 16 & ca hai phia
ctia phan gidn nd bi phd huy 14 sao cho tao ra bé mat nim ngang tuong tu sau khi a6
vita hoa rén siéu nhanh 15 trén ca hai bé mat dudi ctia phan gisn né bi pha huy 14
trong d6 mdi nbi giin nd da bi pha huy; dit don vi khdi dac san soi gia cudong 20 ¢6
kich thuéc don vi ma ¢6 thé duge chira trong phan gidn né bi pha huy 14 trén bé mit
trén clia cac tim nang 16 va 16 va dac san véi soi gia cudng va bé tong dé lam tang

luc kéo va chdng nirt; va dién ddy bé tong khdng co ngdt 30 vao cac khoang trbng ctia
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céc phan bit dan hdi chéng thdm bén ngoai 22 va 22 va phén gian nd bi pha hiy 14 sau
khi cac phéan bit dan hdi chéng thdm bén ngoai 22 va 22 dugc cho tiép xtc gan véi ca
hai bé mit dau cta khdi duc sin soi gia cuong 20 theo chiéu ngang cua ching. Theo
k¥ thuat thong thuong néu trén, cac khéi duc sin c6 thé duge chudn bi va thi cong tai
cong treong nho do c6 hiéu qua vé thoi gian. Tuy nhién, vi cac cong viéc dung céu
truc can phai dugc thuc hién, nén cé van dé 1a cac phuong tién giao thong van phai
duoc kiém soat cho tat ca cdc cong viée tai cong truong. Ngoai ra, ¢6 han ché dbi véi
“viéc bao v¢ tru cAu, ciing nhu hoat dong gian ng.

Do d6, su phat trién cong nghé dé co thé giai quyét nhiing véan d& nay la can
thiét.

Ban chit k§ thuit ciia sing ché
Vén dé kg thuat

Do d6, muc dich cua sang ché 1a d& xuét mdi ndi gidn nd c6 tinh dé thi cong
dugc cai thién tai cong truong vé phuong dién thi cong thay thé méi ndi gidn nd co
hoc, va phuong phép thi cong mbi nbi gidn nd nay.

Ngoai ra, muc dich khic cliia sang ché 1a d& xuit mdi ndi gidn nd c6 kha nang
thuc hién hoat dong gidn nd mot cach hiéu qua, va phuong phép thi cong mdi nbi gidn
no nay.

Giai phap k¥ thuét

Sang ché dé xuét mbi ndi gidn nd cé tinh dé thi cong dugc cai thién trong moi
nbi gian né khong dung khép ndi, mdi ndi gisn né bao gbdm cum mbi nbi gidn nd 100
trong d6 cum mbi ndi gidn n& 100 nay bao gbm: khdi hoat dong 10 dugc dat va hoat
dong trén phan trén cta try cau trong d6 mot bén cua phan trén dugc loai bé mot phan;
khéi thang dimg 20 duge tao thanh theo phuong thang dimg tur phan diu cia khdi hoat
dong 10; va it nhét mot phan ghép ndi ¢6 dang ¢ 1 30 trong d6 cac thanh cbt thép
dugc lam nho ra khoéi bé mit trén cua khdi hoat ddng 10 va mot thanh bén cua khéi
thang ding 20 twong ung, va dugc tao thanh theo kiéu lién khdi, trong do it nhét mot
thanh cbt thép ghép ndi R2 duoc ghép ndi gitra it nhét mot phan ghép ndi 30 ctia cum
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méi ndi giin ng 100 va it nhat mot thanh cbt thép 16 ra R1 clia ddm G duoge loai bo
mdt phan dé dugc tao 1ién khéi bang vira khong co ngét.
Hiéu qua cua sang ché

Do d6, theo sang ché, tinh d& thi cong co thé duoc cai thién tai cong truong vé
phuong dién thi cong thay thé méi ndi gidn nd co hoc, va hoat dong gidn nG co thé
duoc thuc hién mdt cach hi¢u qua hon.

MO ta vin tit cac hinh vé

Fig.1 13 hinh chiéu phdi canh gian luge thé hién mdi ndi gidn ng khong ding
khop ndi cla cAu theo don yéu cu cép patent Han Quéc s6 10-1761476.

Fig.2 1a hinh chiéu phdi canh cia cum mbi ndi gidn nd cua mdi ndi gidn nd co
tinh d& thi cong duoc cai thién theo phuong dn uu tién thir nhét ctia sang ché.

Fig.3A va Fig.3B la céac hinh chiéu phdi canh minh hoa twong tng phuong
phép thi cong mbi ndi gidn nd co tinh dé thi cong dugc cai thién theo phuong an uu
tién theo sang ché.

Fig.4 1a hinh chiéu phéi canh cta cum mdi ndi gidn nd cla méi ndi gidn nd c6
tinh d& thi cong duoc cai thién theo phuong an wu tién thir hai ctia sang ché.

Fig.5 12 hinh chiéu phéi canh minh hoa quy trinh lap rap cum moi ndi gidn no
ctia mbi ndi gidn nd c6 tinh dé thi cong duge cai thién theo phuwong an uu tién tha hai
cla sang ché.

Fig.6 1a hinh chiéu phéi canh cta cum mbi ndi gidn nd cua mbi ndi gidn nd co
tinh d& thi cong dugc cai thién theo phuwong 4n wu tién thir ba cia sang ché.

M@ té chi tiét sang ché

Sau day, vdi tham chiéu dén céc hinh vé kém theo, sang ché s& duge md ta chi
tiét lién quan dén mdi ndi gidn né co tinh d& thi cong dugce cai thién theo mot phuong
4n cua sang ché.

Nhu duoc thé hién trén cac hinh v& tir Fig.2 dén Fig.3B, theo cum mbi ndi gidn

n& 100 ctia mdi ndi gidn nd o tinh d& thi cong duge cai thién theo phuong an uu tién
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tht nhat cua sang che, cum moi ndi gidn nd 100 bao gom: khoi hoat dong 10 dugc dat
va hoat dong & vi tri ma tai do6 mot bén phia trén cua tru cau dugc loai bo mdt phan;

khéi thing ding 20 dugc tao thanh theo phuong thang dung tur phan dau cua khdi hoat
dong 10; va it nhét mot phan ghép ndi ¢6 dang 71’ 30 trong do cac thanh cbt thép

dugc 1am nhd ra khoi bé mait trén cua khdi hoat dong 10 va mot thanh bén cua khdi

thing dang 20 twong (mg, va dugc tao thanh theo kidu lién khoi.

Khdi hoat dong 10 cia cum mbi ndi gidn né 100 duge lam tir khéi 1ap phuong
dugc lam phéng duoc dit va hoat dong ¢ vi trf ma tai d6 mot bén phia trén cua tru cau
dugc loai bé mot phén, khéi thang ding 20 dugc lam tur khéi lap phuong duge tao
thanh theo phuong thang dtng tir phan du cta khdi hoat dong 10, va phan ghép nbi

30 duoc lam 10 ra trén bé mit trén cla khdi hoat dong 10 va mot thanh bén cua khéi
thang ding 20 twong ng, va co c4u tric dang '’ lién khéi. O day, cum mdi ndi gidn

ng 100 tdt hon néu duogc lam tir khoi dac san, va co thé duoc tao ra twong Gng vdi
chiéu rong cua cau. Tuy nhién, nhu duoc thé hién trén Fig.2, tdt hon nita néu cum mbi
ndi gidn nd 100 duge tao ra tr cac khdi don vi.

Theo cum mdi nbi gidn n& cua mbi ndi gidn nd co tinh dé& thi cong dugc cai
thién theo phuong an uu tién thir nhét cua sang ché, cum mbi ndi gidn nd 100 dugc tao
ra tir cac khdi don vi nhu duogc thé hién trén Fig.2, va con bao g@)m: cac chi tiét nbi 40

va céc 15 nbi 50 dé cac khédi don vi 6 thé hoat dong theo kicu lien khoi.

M&i mot trong sd céc chi tiét nbi 40 bao gdm chi tiét ndi thir nhéat 40a duoc
Jam tir chi tiét kim loai dang 'N' dé ndi va ghép ndi cac khéi thang dimg 20 1ién ké trén
céc bé mit trén cia cac khéi thang ding 20, va chi tiét ndi tht hai 40b duge lam tir chi
tiét kim loai dang 'N' dé nbi va ghép ndi cac khdi hoat dong 10 lién k@ trén cac bé mat

trén ctia cac khéi hoat dong 10.

M&bi mdt trong sd céc 16 ndi 50 bao gom tuong Gng vGi mdi mot trong sO cac
chi tiét nbi 40, 16 no6i tha nhat 50a gom 15 siét chat dé noi va ghép noi cac khoi thang
dumg 20 lién ké trén cac be mit trén cla cac khdi thing dimg 20, va 10 noi thir hai 50b

gbm 1 sict chit dé noi va ghép ndi cac khéi hoat dong 10 lién ké trén cdc bé mat trén
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ctia cac khdi hoat dong 10.

Nhu duoc thé hién trén Fig.3A va Fig.3B, quy trinh thi cong mi ndi gidn n&

¢6 tinh d& thi cong duge cai thién theo phuong an uu tién theo sang ché 14 nhu sau.

Trude tién, mbi ndi gidn nd co hoc 200 hién tai dugce loai b6 khoi tru cau P va
dim G. Trong trudng hop nay, khi mdi néi gian no co hoc 200 dugc logi bo, thi mot
phan ctia phan trén cla try cau P bao gdbm thanh bt thép 10 ra (khong duge thé hién)
cua tru cAu P mdt do sau dinh trudc, t5t hon néu béng dd sau cua dim G duoc loai bo

va tru cau P duoc lam phéng theo vi tri dugc loai bo.

Trong khi do, dim G duoc loai bo mdt ph?m khoi mot dau bén dén do sau nhit
dinh sao cho thanh cbt thép R1 dugc lam 16 ra mot phén so vOi mot bén cua ddm G. O
day, phan d4u bén ciia ddm G dugc loai bé mot phan bao gbdm phan gian n& GE kéo
dai dé c6 do day dinh trude.

Sau do, trén bé mat phéng PP cua tru cau duoc lam phéng P, chi tiét truot 60

duogc lam tir chi tiét khong gi dugce 1am tir thép khong gi hodc chi tiét truot duogc dit.

Sau do, theo cum moi nbi gidn nd 100 theo phuong én thir nhit cta sang ché,
khdi hoat dong 10 duge dat trén bé miit trén ctia chi tiét trugt 60, Iuc nay mot ph?m bén

ctia khéi hoat dong 10 tiép xtc gan véi dau ngoai cing cua dam G.

Sau do, ¢ trang thai ma thanh cbt thép ghép ndi R2 duge ghép ndi giita phan
ghép néi 30 ctia cum moi ndi gidn nd 100 va thanh cbt thép 16 ra R1 cua dam G, vita
khong co ngét 70 dugc db trén dinh ctia ddm G duoc cit bét va cum mbi nbi gidn nd
100. Trong khi d6, bd phan dém 80, tt hon néu la chat bit kin, duoc dién day gitta
thanh bén dugc cit bot P' cta try cAu P va khdi thing dimg 20 doi dién véi thanh bén
duoc cit bt P' nay.

Nhu dugc md ta & trén, theo cum mbi nbi gidn né cla mbi ndi gidn nd co tinh
d& thi cong dugc cai thién theo phuong én uu tién theo sang ché, cum mbi nbi gidn nod
100 ¢6 khéi hoat dong 10 va khdi thang ding 20 ma dugc tao ra dé c6 chu trc dang

'L. O trang thai nay, khdi hoat dong 10 va khéi thing ding 20 dugc lién két v6i dam G

dugc cat bot & trang thai trong d6 céc phan ghép ndi ¢6 dang < 71° 30 duge trang bi
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trong khéi hoat dong 10 va khéi thang ding 20. § day, cac phan ghép ndi ¢6 dang < 71’

30 duoc tao ra béng cac thanh cbt thép tao lién khdi ma duogc lam nhd ra khoi bé mat
trén cua khoi hoat dong 10 va mot thanh bén cua khéi thing dimg 20 twong Ung. Bing
cach két hop mdi nbi gidn nd va dAm trén tru cu ma khong st dung véan khudn tai
cong truong, khong nhiing tinh d& thi cong tai cong truong con duge cai thién hon nira,

ma dd cing cla két cau va hoat ddng ciing c6 the duogc cai thién.

Ngoai ra, cum mbi ndi gidn né 100 bao gbdm cac khéi bé tong duc sin (PC -
precast concrete). O trang thai nay, cac khéi bé tong duc sin (PC) dugce ghép nbi voi
nhau bing cich ghép ndi cac chi tiét ndi 40 vao cac 18 ndi 50, dé nhey d6 cai thién tinh
dé thi cong tai cong truong hon nita, va kidm so4t mot phan cic phuong tién giao
thong trén cau trong qué trinh thi cong.

Theo cum mdi nbi gidn né cua mdi ndi gidn né co tinh dé thi cong dugc cai
thién theo phuong an wu tién thi hai cta sang ché, nhu duogc thé hién trén Fig.4 va
Fig.5, cum mbi nbi gidn nd nay bao gbm: cac vo cum mdi nbi gidn né 100H” ¢6 dang

‘L’ dugce lam tr vat liéu nhua tong hop hodc vat liéu nhyua chit déo c6 soi gia cuong
(FRP - Fiber-Reinforced Plastic); céac phin ghép ndi ¢ dang ‘71’ 30 duge lam 19 ra

phia ngoai cac v6 cum mdi ndi gidn nd 100H'; va vira dugc db tai cong trudng vao bén
trong cac vo cum mbi nbi gidn ng 100H".

Theo cum mdi ndi gidn nd cla mdi nbi gidn nd c6 tinh dé thi cong duge cai
thién theo phuwong an wu tién thr hai cia sang ché, mdi mot trong sb cac vo cum mbi
nbi gisn né 100H’ c6 dang ‘L’ bao gdm: khoang hé 110’ dé phun vita & dinh cua khéi
phia trén (tic 13, khéi thing dimg) 20; 18 xuyén 120' dé thong khi v6i khoi phia dudi
(ttrc 13, khéi hoat dong) 10; cac 18 thong 130' ma céc thanh cbt thép ndi 150° xuyén
qua do6 & ca hai phia cua cac mbi ndi gidn nd 100’ lién ké d lién két cac mdi ndi gidn
né 100' lién k&; va nap 140' che mot bén cua cac 16 thong 130' va dé ngan vira ro ri tu

mot bén cta cac 16 thong 130'.

Nhu duoc thé hién trén Fig.5, quy trinh 1p rap méi ndi gian no ¢6 tinh dé thi

cong dugc cai thién theo phuong 4n wu tién thir hai cia sang ché 1a nhu sau. Cum moi
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ndi gidn nd thir nhit 100a' dwoc bd tri & mot bén. O trang thai ndy, cac thanh bt thép
ndi 150' xuyén qua cic 16 thong 130' tvong Gng clia cum mbi ndi gidn né thir nhat
100’ va cum méi ndi giin né thir hai 100b' lidn k& v6i cum méi ndi gidn né thir nhat
100a', dé nhd d6 ndi cum mbi ndi gian nd thir nhat 100a' véi cum mdi nbi gian n¢ thu
hai 100b'. Sau do, cum méi ndi gidn né thir hai 100b' dugc cho tiép xtc gan véi cum
mdi ndi gidn né thi nhit 100a' nhu miii tén. Tuwong tu, cac thanh cbt thép ndi 150"
xuyén qua céc 16 thong 130' tuong g clia cum mbi ndi gidn nd thir hai 100b' va cum
méi ndi gian no thir ba 100¢' lidn k& v6i cum méi ndi gian nd thir hai 100b', dé nho d6
ndi cum mbi ndi gian nd tha hai 100b' véi cum mbi ndi gidn n¢ thr ba 100c¢'. Sau do,
cum mdi ndi gidn nd thit ba 100¢' duge cho tiép xuc gan voi cum mdi nbi gidn no thir

hai 100b' nhu mi tén.

Tiép dén, vira M dugc phun vao cic khoang hg 110 'cua cac cum mdi nbi gidn
né 100a’, 100b' va 100¢’ tuong tmg tao thanh cum mdi ndi gian ng 100'. O dy, khong
khi con sét lai trong cac vo cum mbi nbi gidn ng 100H” ¢6 dang ‘L’ s€ dugc xa qua cac
16 xuyén 120 .

Do d6, theo cum mdi ndi gian nd cla mdi ndi gidn nd cé tinh dé thi cdng dugce
céi thién theo phuong 4n wu tién thir hai ciia sang ché, ¢6 thé cai thién tinh dé thi cong
bf?lng cach ché tao va xit Iy cac vo cum mdi nbi gidn nd 100H' mot cach truc tiép tai
cdng truong va6i trong lugng nhe hon. Céc thanh cbt thép nbi 150" duge tao lién khi
bang vita M va giita cac mdi ndi gidn nd 100" lién k& dé cai thién do 6n dinh két cau.

Trong khi do, tham khao Fig.6, theo cum mbi ndi gidn nd cia mbi nbi gidn né
¢6 tinh d& thi cong duge cai thién theo phuong 4n uu tién thir ba cua sang ché, khong
nhu cum mbi ndi gidn nd 100 theo phuong an thir nhét, cum mdi ndi gidn nd 100" con
duogc trang bi rinh din huéng 110" va phan 16i 120" twong tng ma dugc tao ra tuong
{ng theo céu tric dang thoi & ca hai phia cia n6, thay vi cac chi tiét nbi 40.

Theo cum mdi nbi gidn nd cla mbi ndi gidn né c6 tinh dé thi cong dugc cai
thién theo phuong an uu tién thir ba cia sang ché, cac cum mdi nbi gian n& 100" lién
ké duoc ghép ndi v6i nhau, khi ranh dan huéng 110" ciia mot trong cdc cum mdi ndi

gidn nd 100" lién ké va phan 16i dan huéng 120" ciia mot trong cac cum moi noi gian
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né 100" lién ké khac ma duge dan huéng va dugc chén vao nhau dé dugc ghép noi vao

nhau.

Nhu dugc md ta & trén, theo sang ché, khong chi tinh dé thi cong dugc cai
thién tai cong truong, ma do 4n dinh két cau cling dugc cai thién, va do d6 hoat dong
gidn nd ¢o thé dugc cai thién.

Danh muc céac sb chi dan

10: Cac khéi hoat dong

20: Cac khéi thang ding

30: C4c phan ghép nbi

40: Céc chi tiét nbi

50: Céc 16 néi

60: Chi tiét trugt

70: Vita khong co ngot

80: B phan dém
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YEU CAU BAO HO
1. Mdi ndi gidn nd co tinh dé thi cong duge cai thién trong mbi ndi gidn né khdng
dung khép nbi, mbi ndi gidin né nay bao gbém cum mbi ndi gidn nd (100) trong d6 cum

mdi ndi gidn n& (100) nay bao gom:

khdi hoat dong (10) dugc dat va hoat dong trén phén trén cua tru cau trong do

mdt bén ctia phan trén dugc loai bd mot phén;

khéi thing ding (20) duge tao thanh theo phuong thang dimg tir phan diu cta
khéi hoat dong (10); va

it nhat mot phin ghép ndi c6 dang ' 1° (30) trong d6 cac thanh gia cwong duoc

Jam nhé ra khoi bé mit trén ciia khdi hoat dong (10) va mot thanh bén cta khéi thing

dtng (20) tuong Gng, va dugc tao thanh theo kiéu lién khdi,

trong do it nhét mot thanh ghép nbi (R2) dugce ghép ndi gitra it nhit mot phan
ghép ndi (30) ctia cym mbi nbi gidn né (100) va it nhit mét thanh 19 ra (R1) cia dam

(G) duge loai bd mét phan dé dugc tao lién khéi bang vira khong co ngot,

khéi hoat dong (10) ciia cum méi ndi gian n& (100) duge lam tir khoi 1dp
phuong dugc lam phing duogc dit va hoat dong 6 vi tri ma tai d6 mot bén phia trén cua
tru cAu dugc loai bé mot phdn, khéi thing ding (20) dugc lam tir khi lap phuong
dugc tao thanh theo phuong thang dtng tir phan dAu cia khéi hoat dong (10), va phan

ghép nbi (30) dugc 1am 10 ra 1an luot trén bé mit trén cia khdi hoat dong (10) va mdt

thanh bén ciia khéi thing dtng (20), va c6 cu trac dang ' 71" lién khoi,

cum mdi nbi gidn n& (100) bao gbm cac khéi don vi, va con bao gdm cac chi
it ndi (40) va cac 18 ndi (50) dé cho phép cac khéi don vi hoat dong theo kiéu lién
khdi.
2. Méi nbi gifin né c6 tinh da thi cong dugc cai thién theo diém 1, trong d6 moi mot
trong sb cac chi tiét nbi (40) bao goém chi tiét ndi tha nhét (40a) dugce lam tir chi tiét
kim loai dang 'N' d& ndi va ghép ndi cac khdi thing ding lién k& (20) trén céc bé mit

trén cta cac khéi thang ding (20).
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3. Mbi nbi gidn nd co tinh dé thi cong duge cai thign theo diém 2, trong d6 mdi mot
frong s6 céc chi tiét ndi (40) con bao gdm chi tiét ndi thir hai (40b) dugc lam tir chi tiét
kim loai dang 'N' d& ndi va ghép ndi cac khdi hoat dong (10) lién ké trén cac bé mit

trén cua cac khéi hoat dong (10) nay.

4. Mbi ndi gidn nd c¢6 tinh dé& thi cong dugc cai thién theo diém 3, trong d6 mdi mot
trong sd cac 10 ndi (50) bao gém: twong Gng Vi mdi mot trong s cac chi tiét ndi (40),
18 i thir nhét (50a) gdm 15 siét chat dé ndi va ghép ndi cac khdi thang ding lien ké
(20) trén cac bé mit trén cta céc khdi thing ding (20); va 16 ndi thtr hai (S0b) gbm 16
siét chat dé ndi va ghép ndi cac khdi hoat dong (10) lidn k& trén cac bé mit trén cla

céc khédi hoat dong (10) nay.
5. Mbi ndi gidn né c6 tinh dé thi cong duoc cai thién theo diém 1, trong d6 cum mbi
nbi gidn n& (100") con bao gdm: ranh din hudng (110") va phén 16i (120") twong tng &
cé hai phia cua no.
6. Mbi ndi gidin nd c6 tinh d& thi cong duge cai thién theo diém 5, trong d6 ranh dan
hudng (110") va phén 16i ddn huéng (120") c6 mit cit ¢6 cAu tric dang “thoi”.
7. Mbi ndi giin no ¢6 tinh d& thi cong dugc cai thién trong mdi ndi gian né khong
dung khép ndi, trong d6 mbi ndi gidn nd nay bao gbm:

vé cum mdi ndi gidn né (100H') bao quanh khdi hoat dong (10) duge dat va
hoat dong & vi tri ma tai d6 mot bén phia trén cia tru cau dugc loai bd mot phén, va
khéi thing ding (20) dugc tao thanh theo phuong thang ding tur phin dau cta khéi
hoat dong (10); va

cum mdi nbi gidn n& (100') bao gbm it nhat mot phan ghép ndi co6 dang ' 71" (30)

trong d6 cac thanh cbt thép dugc 1am nho ra khoi bé mit trén cta khdi hoat dong (10)
va mot thanh bén cua khéi thing ding (20) twong tng, va dugc tao thanh theo kiéu
lién khi,

trong do it nhit mot thanh ¢t thép ghép ndi (R2) dugc ghép nbi gitra it nhét
mdt phan ghép nbi (30) clia cum mdi ndi gidn né (100") va it nhit mot thanh cdt thép

16 ra (R1) cia dam (G) dugce loai bé mot phan dé sau d6 dugc tao lién khdi bang vira
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khong co ngot,
cum mbi ndi gidn nd (100') bao gdm: cac vo cum mdi nodi gidn nd ¢6 dang L’
(100H”); cac phan ghép noi ¢6 dang ' 7' (30) duge lam 19 ra phia ngoai cadc vo cum

mbi ndi gidn n& (100H"); va vita duge db tai cong truong vao bén trong cic vo cum
mbi ndi gidn no (100H"),

mdi mdt trong sd cac vo cum mbi ndi gidn nd c¢6 dang ‘L’ (100H”) bao gbm:
khoang ho (110") dé phun vita & dinh ctia khéi phia trén (tire 13, khéi thang dung) (20);
va 13 xuyén (120') dé thong khi v6i khdi phia dudi (tire 1a, khoi hoat dong) (10).

8. Mdi ndi gidn nd co tinh dé thi cdng duoc cai thién theo diém 7, trong d6 mdi mot
trong sb cac vo cum mbi ndi gidn nd ¢6 dang ‘L’ (100H”) con bao gdm: cac 1 thong
(130") dé cac thanh cdt thép ndi (150" xuyén qua & ca hai phia cia cic cum mbi ndi
gidn ng (100") lién k& dé lien két cac cum méi néi gian n6 (100" lién ke; va nip (140")
che mot bén cua céc 16 thong (130') va dé ngan vita 10 ri tr mot bén clia cac 16 thong
(130".

9. Phuong phép thi cong dé 1dp mdi ndi gidn nd 6 tinh dé& thi cong duge cai thién,
trong d6 mbi nbi gidn nd nay bao gdm: vé cum mbi ndi gidn nd (100H') bao quanh
khéi hoat dong (10) dwgc dat va hoat dong & vi tri ma tai d6 mot bén phia trén cuta tru
cAu dugc loai bd mot phén, va khéi thang ding (20) dugc tao thanh theo phuong thang
dimg tir phan dau ctia khdi hoat dong (10); va cum mdi ndi gidn né (100) bao gdm it

nhit mot phan ghép ndi ¢6 dang ' 71" (30) trong d6 cac thanh ¢t thép dugce lam nho ra

khoi bé mit trén ciia khdi hoat dong (10) va mot thanh bén ctia khéi thang dimg (20)
tuong g, va dugc tao thanh theo kiéu lién khéi, trong d6 phuong phap thi cong bao
gdm cac budc:

loai bo, khéi tru cdu (P) va dim (G), méi ndi gidn nd co hoe (200) hién tai ma
d3 dugc l4p dé lam hé mot phin cac thanh bt thép tr dam (G);

loai bd mdt phan ciia phan trén cia try cau (P) va lam phéng phan trén con lai

cta tru cau (P);
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trén bé mait phéng (PP) cua tru cau dugc lam phéng (P), dat chi tiét truot (60)
dwoc 1am tir chi tiét khong gi dugc lam tir thép khong gi hogc chi tiét truot;

dat khéi hoat dong (10) ctia vé cum mdi ndi gidn né (100H') 1én beé mit trén
ctia chi tiét trugt (60) sao cho mot phan bén cia khdi hoat dong (10) tiép xtc gan véi

dau ngoai cuing cua dam (G);

& trang thai ma thanh ¢t thép ghép nbi (R2) duoc ghép nbi gitta phan ghép nbi
(30) ctia cum mdi ndi gian nd (100") va thanh cdt thép 16 ra (R1) cla dim (G), @6 vira
khong co ngot (70) trén dinh cia dam (G) duogc cAt bét va cum mdi ndi gidn né (100');

va

didn diy bo phan dém (80) gitta thanh bén dugc cit bét (P') cia tru cau (P) va
khdi thing dung (20) dbi dién v6i no,

trong d6 mdi mot trong s6 cac v cum mdi ndi gidn né c6 dang ‘L° (100H”)
bao gdm: khoang ho (110") dé phun vita & dinh ciia khdi phia trén (tic 1a, khdi thang
dimg) (20); va 18 xuyén (120') d& thong khi véi khoi phia dudi (tic 1a, khéi hoat dong)
(10).
10. Phuong phép thi cong dé 1&p méi ndi gidn nd c6 tinh dé thi cong duge cai thién
theo diém 9, trong d6 mdi mdt trong s6 cac vo cum mbi ndi gidn no c6 dang ‘L’
(100H") con bao gdm: cac 15 thong (130') ma cac thanh cbt thép ndi (150') xuyén qua
d6 & c4 hai phia ciia cdc cum méi néi gian no (100") lién ké dé lién két cac cum mdi
nbi gidn n& (100" lidn k&; va nip (140") che mot bén cua cac 16 thong (130') va aé

ngdn vira ro ri tr m§t bén cua cac 16 thong (130").

11. Phuong phép thi cong dé 14p mbi ndi gidn né co tinh dé thi cong dugc cai thién
theo diém 10, trong d6 bude dat khdi hoat dong (10) ctia vé cum mbi ndi gidn nd
(100H") trén bé mit trén cta chi tiét trugt (60) bao gbm céc budce phu: b tri cum mbi
nbi gidn né thix nhét (100a') & mot bén; xuyén cac thanh cbt thép nbi (150") qua cac 16
thong (130') twong Umg cla cum mdi ndi gidn né thie nhét (100a") va cum mdi ndi gian
nd thir hai (100b) lidn k& véi cum méi ndi gian n& tht nhat (100a), dé nhor d6 ndi cum
mbi nbi gidn nd thir nhat (1002') v6i cum mdi ndi gidn no thir hai (100b"); dua cym

mdi ndi gidn né thir hai (100b") tiép xtc gan véi cum mbi nbi gidn né thir nhét (100a');
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va dién dly vira vao khoang hg (110").
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Fig.3A
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Fig.3B
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Fig.4
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Fig.5

Fig.6
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