Céng ty Héa Chat Xay Dwng Phwong Nam

9.5- THI CONG TRU THAP BE TONG COT THEP CAU TREO VA CAU DAY

VANG.

9.5.1- Céu tao van khuén leo va vin khuén trwot.

Dic diém thi cong tru cau treo va cau day ving 1a d6 bé tong phan thap ciu phai
vuot chiéu cao rat 16n, phai chia thanh nhiéu dot, do vdy cong tac van khudn doi hoi
phai dugc nghién ctru sao cho viéc thao do, lép dung dugc thuan lgi va nhanh chéng.
Dap g duoc yéu cau trén c6 hai loai van khuén leo va van khuén trugt. Ca hai loai
van khuon nay déu c6 kha ning ty di chuyén 1én cao nhung mdi loai c6 mét hinh thire di
chuyén riéng.

Van khuén leo (Climbing form) di chuyén theo timg dot d bé tong, két ciu bé
tong duoc chia thanh timg dbt theo chidu cao va mdi dot d6 mot dét. Sau mdi dot do bé
tong, tiing mat van khuén hodc mot phén cua mat van duogc thio roi ra khoi khuodn va
nang 1én cao lap cho ddt tiép theo. Thiét bi cau nang tu leo I1én theo chiéu cao cua phan
bé tong da duc kéo theo hé da gido thi cong.

Can ctr vao bién phap di chuyén, van khudn leo dugc chia thanh ba loai sau day:

a) Vin khuon leo theo khung chén sin:

B0 phén quan trong ctia bo van khudn leo nay 13 hé khung thép chéon sin vao trong
két ciu cua thap cau. Khung thép cdu tao tir cdc thanh thép hinh han thanh nhiing cot
chiu lyc chon vao giita bé tong ctia thanh hop cot thap, ting cap cot thép két hop véi
thanh ngang lap trén dau cot lam thanh gia long moén dé treo puli chuyén hudéng hodc
palang keéo néng timg manh cua khuén ctng v6i san cong tac 1én dbt trén. Cac cot chon
san con c6 vai trd nhu da gido dé neo giir van khudn chdng cac tac dong ngang.

Cot thép han sin thanh timg dét, 1ip ndi dan 1én cao theo chiéu cao cua thap va
chén vao trong bé tong cung voi khung cdt thép.

Van khuén gém cac tim van don ché tao sin ghép lai voi nhau thanh tm 16n co
céc nep ting clng lién két vao van dong thoi lap sin gian gido lam san cong tac. Khi
nang ting mang van 1én dén cao do thiét ké, trude tién ldp san cong tic vao phan bé
tong da duac bang thanh gidng chon sin, tim van phia trén tya 1én thanh dtng cta khung
gian gido va giang voi mat van doi dién hodc voi buldng lién két vao cot khung thép.
Cac mang van nang 1én va ghép lai thanh khudn thong qua lién két cac phan khung nep
lai v&1 nhau.
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Hinh 9. 28- Cau tao va cach lap dung van khuon leo theo khung chén san.
1- van khu6n. 2-san cong tac. 3-thanh giang. 4-thanh chong tang do. 5-c6t thép chon
san. 6- lién két giang cac cot thép. 7- thiét bi kéo nang.

Truong hop than thap rong bén trong, van khuén co6 hai 16p trong va ngoai, lién
két giita hai 16p bang bulong glang xuyén qua chiéu day thanh hop.
b) Vin khuén néing bang can ciu leo:

Di chuyén van khuén gém hai nic : nic mot la di chuyén can cau chan cimg bang
cach trugt 1én theo duong ray lap vao cac chi tiét chon sin (bu 16ng, thep cho) trong bé
tong than thap va keo Ién bang hé théng toi, mip co rong roc ¢6 dinh treo vao dam
congxon lip ¢ mat dbt trén. Dam nay chi lap khi di chuyén can cdu sau d6 thao ra dé d6
bé tong dot tiép theo. Néc thwr hai la sir dung can cdu chan cing dé thao d van khuon
theo timg manh véan sau d6 cau dua 1én lap cho ddt trén.

Bién phép di chuyén nay phu hop véi cot thap dang chit A, chit Y ngugc va chit H
bién thé ¢ hai bén nhanh cot xién mot goc so vdi phuong thiang ding, mdi bén nhanh
ot bo tri mot bd van khudn va t6 chire thi cong ¢ hai bén gan nhu dong thoi.

Van khudén gdm hai ting dé luan chuyén dtc hai d6t tru thap lién ké nhau, trong
khi bé tong tang trén chwa du thoi gian boc van khuén thi thdo ting dudi dua 1én lip dé
duc dbt trén tiép theo. Van khudn tang dudi d& van khuon tang trén.

Puong ray truot 1ap vuot 1én ca phan chua d& van khudn va ndi dai lién tuc tir

dudi 1€n dinh thap, tai vi tri 1ap duong ray trugt van khudn deé lai va cau tao moi noi &
hai bén duong ray d€ thao cac manh con lai ciia van khuon.
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Hinh 9. 29- Céu tao va bién phéap di chuyén cua van khuén leo bang can cau kéo theo.

a) Trudng hop can cdu chan cing lap trén gid truot.

b) Can cu lip bang cac thanh van ning.
1-van khuén dét dac. 2-thanh bu 16ng gidng. 3-duong ray trugt. 4- gia truot. 5- dam
cong xon. 6- can cau chdn cting. 7- ham kep ¢ dinh can cau. 8- toi kéo. 9- san cong
tac.
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Truong hop st dung can cdu chin ctng ché tao cong nghiép, can cau dugc lip
trén gia trugt bang thép ché tao tai cong truong sao
cho trong qua trinh kéo trugt 1én trén cao, gia trugt
van giit cho miat bang lap can cau ludén & vi tri ndm
ngang.

Can cau chan climg co thé 1ap tr két cau van
nang co ché stra mot s6 thanh cho phu hop véi yéu
cau cau tao cta phan lip ban truot.

Puong truot 1a mot dim ray bang thép chir I
trén mat dam c6 han ray dé chay banh sit cua gid
trugt. Dam ray lién két vao bé tong tru thap bang
cac buldng neo chon san xuyén qua van khuon. Hé
thong banh xe sit ciia gia trugt c6 hang banh trén
vira ti 1én mit ray vira cip vao canh dam dé chéng
kéo 1at ra bén ngoai va hang banh xe phia dudi luc
nao ciing ti chit 1én mit ray. Hé thong ham chdéng
tut Xuéng‘ gém hé théng ham kep vao canh dﬁn} I otmg.
b6 tri & ddu dam d& chinh cua gia truot va cac tﬁm 1-bé tong cot thap. 2- van khuén.
guoc ham hinh ném thuong truc ¢ ngay phia dudi 3 3im 1 4- ray.5-bulong neo . 6-
cac hang banh xe. banh xe trén. 7- banh xe dudi. 8-

San cong tac thuong lap san vao véi khung  banh xe bén treo. 9-gubc ham.
ctia can cau, khi kéo can ciu 1én dong thoi cd san  10- thanh ngang c6 ham kep
cong tac nang theo dé c6 mit bang thi cong phuc vu
lap cac tAm van khuon.
¢) Vin truot theo thin thdp bang kich:

Hinh 9.30- Hé thong truot va
ham cua gia truot can cau chan

Loai van khuoén nay di chuyén 1én cao béng hinh thirc truot toan bo khudn va hé
san cong tac 1én d6t trén nho hé thong kich doi tir dudi 1én hodc bang kich rat bam vao
than thap roi co rat 1én kéo theo hé da giao van khudn leo dan 1én theo than thap.

Bo van khuon gom khung gian gido bang thép lap thanh gian khong gian bao
quanh than thap va vuot 1én trén cao hon khu vuc d6 bé tong cua dot thap, trén do co
lap cac mat ghép ctia van khudn va hé san cong tac xung quanh.

Heé thong kich doi bd tri ¢ ting san cong tac thap nhét, trong vi du trén hinh vé
9.31 thé hién cAu tao cua loai kich rang chay béng dong co dién. Phan thén kich gfm vao
vGi mat san cong tac va dong thoi voi hé gian gido thép, di kém than kich 1a mot khung
thép c6 dau dim chia sat vio mat bé tong, dau kich c6 thanh ngang ap sat vao voi mat
bé tong than thap, ca dau dam chia va dau kich c6 thé lién két duge vao véi bé mat bé
tong bang buldng gidng. Hanh trinh nang truot 1én cua van khudn bang hé thong kich
doi nhu sau:

Budc 1 : dam chia ¢6 dinh vao thn thap, 18i kich ddy dau kich vuon 1én hét tim
dén hang buléng glang ph1a trén va lién két vao bé tong than thap.

Budc 2: thao dau dam chia ra khoi bé tong than thap, van hanh dong co cho than
kich leo theo 151 kich va kéo theo hé thong van khudn 1én cao dén vi tri bé tri 16 dé lap
bu 16ng lién két thi dimg lai va lip bu 16ng lién két vao voi than thap. Van khuon & vi tri
lam viéc.
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Hinh 9.31- C4u tao cua van khuén leo , truot 1én béng kich doi .

a) Céu tao chung cta bg van khuon. b) CAu tao va hanh trinh cua kich doi :I- trang thai
lam viéc, II- vwon dau kich 1én vi tri moéi . III- C6 dinh dau kich, kéo van khuén leo 1én.
1-gian gido thép. 2-van khuén. 3-thanh giang. 4-ct thép . 5- kich ring. 6- san cong tac (

san nang). 7-thanh dimg chiu lyc chinh cua gian gido. 8—’d§m chia . 9-thén kich. 10- 151
kich ¢o6 rang. 11- dau kich . 12- dong co dién. 13- hdp so truyén dong. 14-bu long neo.

C6 thé thay thé kich doi bang kich hai chiéu théng tdm kéo rat thanh Maccaloy
treo san cong tac.

Van khuon truot (Slipping form) la loai van khuén di chuyén 1én cao lién tuc trong
sudt qué trinh do bé tong nho hé thong kich _nang. Van khuén truot sur dung dé do bé
tong cot thap ciu treo va ciu day vang, try ciu cao. Trong xdy dung dén dung va cong
nghiép van khuén trugt dung dé thi cong 15i chiu lyc nha cao tang, thap nudc va cac xi
16 trong nha may.

Khac véi bién phap stt dung van khudn leo, khi sit dung van khudn trugt bé tong
duge d6 lién tuc cho dén cao d6 dy kién méi ding. Trong qua trinh d6 van khuon tir tir
trugt 1én theo mot toe do binh quan duoc tinh toan trude sao cho khi phan bé tong ¢
phia dudi bat dau tach ra khoi van 1a di c6 kha nang chéng duoc luc ng héng va tlep tuc
qua trinh ninh két, phia trén vita bé tong van tiép tuc rot vao khuon. Cét thép ndi theo
ting d6t, khi van truot gan dén noi thi tién hanh ndi khung ¢t thép cia dét tiép theo
phéi hop véi toc do d6 bé tong.

Cau tao cua bd van khuon trugt gdm bdn b phan chinh :

- Van khuon.

- Dba gido dd van khuodn.

- Cac thanh tru kich

- Hé thong kich truot.

B phén quan trong ctia van khuon truot 1a hé théng kich truot, hé théng nay bam
vao cac thanh thép chon sin trong bé tong goi 1a cic thanh try kich. Kich truot chia
thanh hai nhom : kich truot kiéu vit va kich thuy luc .

Kich trwot kiéu vit gdbm 6ng vit tién ren ngoai, phia trén c6 tay quay hodc bo phan
truyén dong dé xoay 6ng vit, phia dudi lip vao dau cap bang lién két khop quay. Pau
cip bam chic vao thanh tru kich khong cho trugt xudng ma chi cho phép trugt 1én nho
cdp ca ham c6 10 xo ludén €p vao hai phia cua thanh nay. Ong vit 1ap vao vong dai 6c,

vong dai lién két voi khung chit IT treo da giao vao hé thong kich truot. Thanh tru kich
xuyén qua long kich .
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Hinh 9.32- CAu tao va van hanh cta kich truot kiéu vit.
1-6ng vit.2-tay quay. 3-dau cap cua kich. 4- ca ham. 5- vong dai ¢ . 6- dau cip cua da
gido treo. 7- da giao treo. 8- thanh tru kich.

Da gido treo du cimg dé treo toan bo van khudn va san cong tac phuc vu thi cong
dong thoi kéo theo toan bd két cau da gido va van khuon di chuyén 1én cao. Thanh
ngang chiu lyc chinh cta da gido treo lién két vao dau cip co ciu tao giébng nhu dau cip
cua kich dé cap chédt vao thanh try kich gilt cho ca by van khuén khong bi truot xuéng
khi chi ¢6 dng kich di chuyén 1én phia trén.

Hanh trinh cta kich bao gém hai budc :

Budc I : xoay tay quay ngugc chiéu kim dong hd, dng kich theo dudng ren tién 1én
phia trén , vong ren va da gido dung tai chd.

Budc II : xoay tay quay theo chiéu kim ddng hd, do dau cap khong cho dng kich
di xubng phia dudi nén dai dc phai tién 1én phia trén kéo theo da gido cung véi van
khuén trugt 1én phia trén.

Kich trwot thity e c6 cau tao 1a mot kich hai chiéu thong tdm, thanh tru di xuyén
qua long kich. Céac bo phan cua kich bao gom xi lanh gian véi da gido treo c6 thé nang
da gido cung voi van khuén truot 1€n theo, phia dudi xi lanh ¢6 kep hinh ném 6m 1ay
thanh tru kich gilr cho xi lanh va da giao khong bi trugt xudng. Pitong c6 ong truc rong
1ong dé thanh tru kich xuyén qua va gdom ba phan phia duéi tryc pittong 1ong khit vao
doan thét hep cua xi lanh c6 nhiém vu gitt kin dau trong xi lanh, doan gitta m& rong la
tiét dién chinh cua pit tong va phia trén c6 dau kep dé treo giit van khudn khi xilanh
truot 1én.
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Hinh 9.33- Cau tao kich truot thily luc va hanh trinh cuta kich.
1- xilanh . 2- piténg. 3-bo kep xilanh ( du6i) . 4- bd kep pitdng ( trén). 5-10 xo hoi
chuyén. 6-dudng dan dau vé may bom . 7- thanh try kich. 8- da gido . 9- van khuon.

Hanh trinh cta kich truot thiy luc gom bén giai doan :

Budc I: trang thai ding im c4 hai bd kep déu kep chat 1€iy thanh tru kich, van bom
dau mé, van xa dong.

Budc 11 : bom dau vao xilanh , xi lanh bi diy 1én trén kéo da gido va van khudn
trugt theo. Kep trén dong chat, kep dudi mo .

Budc III: khi xilanh truot 1én hét hanh trinh, van xa md trong budng xilanh tut ap
luc dau, 10 xo hdi chuyén tu dong déy pit tong 1én , kep trén tu dong ma, kep dudi
dong.

Budc 4: Khi pittong déy 1én dén hét hanh trinh, van xa bi dong lai, ap luc dau tang
déy xilanh 1&n, kep dudi tuy dong ma, kep trén tu dong dong treo gilt toan bd van khudn
vao thanh tru kich.

Cdc thanh tru kich c6 vai trd 1am chd tua dé cac kich bam 1én va treo toan bd hé
théng da gido,van khuon, déng thoi cac thanh tru kich truyén tai trong cuia hé van
khuén trugt gdm trong luong va luc ma sat xudng phan bé tong da dong cing .

Céc thanh try kich 1am bang cdt thép tron tron, @=25+32mm, thanh chay dai sudt
theo chiéu cao truot 1én cua kich nhung duoc ndi dan tung ddt, mdi dbt co chiéu dai tur
2,5+4m. Cac dot du tién c6 chiéu dai khac nhau dé sao cho cac mdi ndi so le nhau dam
bao yéu cau trén mot mit phang sé mdi ndi khong dugc vugt qua 25% sb thanh. Thép
lam thanh try kich 1a thép cuong d¢ cao c6 cuong do kéo dut 350+400 Mpa.

Lién két gitta cac doan thanh tru kich béng mot trong cac hinh thic : han, chdt
mong hodc van ren.

Kha nang chiu lyc ciia mot thanh tryu kich xac dinh theo vat li¢u :

P..=(P+2F, +q,)| <mP,=mpAR (9-2)

Trong do : P- trong lugng cuia 1m da gido van khudn trugt
qic- tai trong thi cong .
Fus - luc ma sat gitia bé tong va mat van
/- khoang cach gitra cac thanh tru kich
m- hé s6 an toan 1€iy bﬁng (0,5-0,75)
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- hé s uon doc cua thanh tru kich véi so @6 tinh 1a mdt dau ngam, vi

tri ngam 1a ving bé tong ninh két .

A- dién tich tiét dién thanh .
R- cuong d¢ tinh toan cua thép .

Cu ly giita cac thanh try kich ldy bang 1- 2m .

Van khuon truot bang thép hodc bang gd ép
cong nghiép quay kin xung quanh thap cau, néu than
try 1a hop rong thi c6 thém 16p van bén trong. Mit
van khuon chia thanh hai phan, phan trén 4p sat vao
mit bé tong, phan dudi md ra hinh con va dan tach
khoi mat bé tong, & mép van dudi cung treo doan rém
bang vai cao su dé che anh nang truc tiép chiéu 1én bé
tong dong thoi han ché bay hoi nudc cho bé tong
dang ninh két.

Néu tiét dién cua cot thap thay doi , khi véan
truot 1én kich thudc ciia van khudn phai thay d6i phu
hop vdéi kich thude cua cot thap. Van khudn dugce
chia thanh cdc mit roi nhau gdm céc tim goc ¢ dinh
va cac tim canh c6 thé truot 1én tim goc dé thu nho
kich thuéc lai. Cac tAm nay ¢b dinh vao cac thanh nep
ngang va truot khép goc theo tim din hudng va con

Hinh 9.34- Céu tao chi tiét van
khudn thén thap c6 kich thude thay
doi.
1-mat van ¢ dinh vao thanh nep.
2- tdm véan goc . 3- thanh nep canh
doc. 4- thanh nep theo canh ngang
5- tim thép din hudng. 6- con chay

chay lip & mdi dau thanh. 7- tang do
Tam dan hudng c6 canh vat nghiéng mdt goc so
v6i canh cia thanh nep dugc xac dinh theo dd vat cia mat bé tong thanh cdt thap :

I
tgo =+ (9-3)
I

igoc - d0 ddc ctia mit tru theo canh doc .

ing - 0 dbc clia mit try theo canh ngang ( xem hinh 9.34)

Da gido 1a mot khung thép chiu luc vira lién két véi cac kich truot vira tao thanh
khung ctng dé tya van khuon dong thoi 14 san cong tic phuc vu thi cong. Khung da
gi4o truyén lyc kich dé cing mot lic nang cac mat van khuén truot 1én .

ba gido cia van khuon truot phai duoc ché tao gon , nhe nhung can tin dung cao
d6 cua da giao dé cau lép nhiing két cAu nhe phuc vu thi cong mot cach linh hoat ma
khong phai str dung can cau thap. Trén khung két cau cua da gido nguoi ta lap mot cot
thap vugt cao 1én khoi mat bang do be tong va lap trén do nhimg can ciu chan clng
dang don gian hodc can cau thiéu nhi quay vé bon hudng, nhiing cén cau nay c6 thé cau
lap cac khung cbt thép, cac thanh try kich va phuc vu d6 bé tong.

Trén da gido bo tri hé théng san cong tic gdm nhiéu tang bao quanh khu vuc thi
cong, gitra cac tang c6 hé thong cau thang dé tiép can mot cach dé dang cac vi tri khi
can thiét .
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Hinh 9.35- Céu tao van khuon truot .
a) Chu tao chung cua b van khudn truot.
b) B6 tri do bé tong thap bang van khudn truot .
1- van khuén . 2- da gido treo . 3- san cong tac . 4- thanh tru kich. 5- mdi ndi thanh
tru kich . 6- c6t thép . 7- kich truot . 8- dudng bom dau. 9- gia cau . 10- can cau chan
cting. 11- phéu d6 bé tong .

Trong qué trinh truot van khuodn lén sé xuét hién lyc ma st , luc nay phu thudc
vao cAu tao ciia bé mat ctia van khudn va luc dinh bam gilta mat van voi bé tong. Khi
luc ma sat 16n hon trong luong ctia khéi bé tong thi co thé gay ra kéo nirt bé tong tai bat
ky mat cit nao tinh tr vi tri tiép xUuc mat van voi mat bé tong trd 1én, do d6 phai xac
dinh chiéu day t6i thiéu ciia két cdu c6 thé ap dung dugc van khuon truot. Didu kién dé
lam can cr xac dinh chiéu day nay 1a trong lugng ctia 1 mét dai khdi vira bé tong phai
16n hon luc ma sat :

G=2F,,

2
yubh>2 f% (9-4)
b> fh

trong do : vy — trong luong thé tich ctia vira bé tong .

b- chiéu day ciia tuong két cau.

h- chleu cao cua phan thang dimg cia van khuén .

f-hé s6 ma sat cung véi luc dinh bam giita mit van va vira bé tong. Hé
s6 nay lay tir : 0,6-0,85 tuy theo chat luong bé mat van va do sut cia
vira.

Trong pham vi chiéu cao toan b cta van khudn, vita bé tong chia thanh bon 16p &
bén trang thai khac nhau :

348
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+ Lép 1: Trén cung 1a 16p vira bé tong tuoi mai d6, dinh bam chat vao mat van.
Khi van truot 1én 10p vita nay c6 thé bi ddy truot 1én theo. Chd tiép giap voi mat van la
mang vira xi mang c6 1an bot khi .

+ Lop 2: Bé tong ¢ 16p nay da do dugc tir 2+4 gio , dinh bam giita bé tong voi
mat van bi pha v& do van khuon bi kéo 1én va truot qua, nhung do bé tong con dan déo
chiu trong lugng cta 16p vita bén trén nén ép vao thanh van va gy nén ma sat truot .

+ Lép 3: Lop nay bé tong da ninh két va tach khoi mat van do mit van co cau tao
hinh c¢6n mo ra ¢ phia dudi. Van khuon co tac dung che chin cho mit bé tong khoi bi
tac dong co hoc va phoi truc tiép ra ngoai troi.

+ Lop 4: Lop bé tong da ra khoi van khuon va cuong do dat 4+8 Mpa, c6 kha
nang chiu duogc tai trong phia trén va gitt dugc thanh tru kich .

L6p 1 va 16p 2 can dugc giir trong van khudn, chidu cao nay chiém (0,6-0,8) chiéu
cao toan b cua van. Khi ra khoi pham vi ndy, bé tong phai c6 di cudng do dé chiu
dugc cdc tai trong phia trén. Néu truot nhanh bé tong khé dat du cuong do, nhung
nguoc lai néu trugt chdm bé tong tai ving tiép giap voi mat van s€ khong con dan déo
va c6 ma sat 1on dé gay nut bé tong va cac khuyet tat khac. Vi vay toc do truot cia van
khudn phai nam trong pham vi tdi thiéu va t6i da cho phép :

Vinin £V < Vinax (cm/h) (9-5)

Téc 6 tdi da cho phép xac dinh theo cong thirc

_ H-h-a
Xi mang PC40 max T
Nhis t i6 ( cm/h) (9-6)
moi trgo’ng T(h) | Vmax (cm/h) H- chiéu cao cua van khuén cm

h- chiéu day ctia mdi 16p d6 bé tong cm

a- khoang nho 1én cta thanh van so véi lop
d6 trén cung ( 5-10cm)

T- thoi gian can thiét dé bé tong c6 thé truot

15 7-8,5 13,3-10,1
20 5,7-7,0 | 16,6-12,1

ra khoi van khuon ( h)

Ngoai viéc khong ché cuong d6 cia bé tong khi truot ra khoi van khudn con phai
khéng ché diéu kién 6n dinh cua thanh try kich chiu nén. Téc do truot tdi da theo diéu
kién nay xac dinh theo cong thirc kinh nghi¢m :

Vo = ( 10,5 0 6leO (cm/h) (9-7)
TP
trong do : k- hé s6 an toan ly bang 2
T- thoi gian can thiét dé bé tong dat cuong do 7-10Mpa trong diéu kién
nhiét d6 binh thuong 22-24°C .
P- Tai trong tac dung 1én mot thanh tru kich ( kN)

Chon gié tri nho nhét trong hai cach tinh trén .

Téc d6 trugt nho nhat xét dén dicu kién nang tach van khudn ra khoi mat van dugc
d& dang it bi dinh bam . Vi nhiét do > 15°C , tbc d6 tdi thiéu Viin = 8cm/h.

9.5.2- Bién phap thi cong phan than tru.

Tru thap cau treo va cau day vang gom hai phan : phan than tru va phan thap cau,
phan than tru bt dau tir bé mong dén xa mii cta tru thap. Thi cong try thap vi vy ciing
chia lam hai giai doan : thi cong phan than tru va thi cong thap cau.

Theo ciu tao, than tru c6 bon dang chinh :
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- Tru than dac thanh vat .

- Tru than dac thanh thfmg .

- Tru than cft ding dang chir H.

- Tru than cot xién dang chit H bién thé hodc dang vién kim cuong.

/\\\\ \\\//

Hinh 9.36- Nhitng dang than try thap bang BTCT ciu treo va cau day vang.

Cin cir vao dang cdu tao co thé nhan thiy bién phép thi cong phan than va xa mii
tru ¢6 hai nhom chinh : thi cong try than déc va thi cong try than cot.

So v6i thi cong try cau dam, thi cong phan than try ciu treo va cau diy ving co
nhing dic diém nhu sau :

1- Kich thuéc cia than tru 16n hon so véi tru cau dam .

2- Do c¢6 kha nang vuot nhip 16n nén vi tri dat tru thuong chon dugce & nhitng dia
diém ma trong thoi diém thi cong tru mit bang thi cong nam trong khu vuc
khong bi ngédp nudc.

Dang tru than dac thuong co chiéu cao khong 16n vi vay bién phap thi cong khong
¢ gi khac so véi than try cau dam . Khi chiéu cao than try khong vuot qua 12m, t6
chtrc d6 bé tong than try trong da gido va van khudn ghép tai chd.

Déi voi phﬁn than tru thang ding c6 kich thudc khong thay dbi c6 thé sir dung cac
tam van tiéu chuan dé ghép van khuén va dung két cau van niang dé lap dung da gido.
Phan than tru vat phai st dung cac tim van phi tiéu chudn cing voi két cau da giao ché
tao riéng d& mat nghiéng cua than tru.

Than tru chia ra 1am nhiéu dot d6 bé tong, van khudén lép luan chuyén tinh tién tir
d6t dudi 1én @dt trén, & mdi dét kich thudc van khudn duge kéo dai thém vé hai phia
dau tru do vay cac ddt chia co chiéu dai béng nhau dé sir dung lai duoc phén 16n cac bd
phan cua van khuén cho tat ca cac dét, trir vi tri nao co ciu tao thay d6i vi du nhu & vi
tri xa mii thi to chirc d6 bé tong theo mot dot riéng.

Dbi voi than try dic thanh thing co kich thuoc khong dbi nén st dung van khuon
di chuyén ludn luu néu chiéu cao tir 12m trd xudng va van khuon di dong néu co chiéu
cao 16n hon.

Hai nhanh roi cua try than cft dang xién khi chua c6 xa mil lién két 1am viéc chiu
nén udn, lac bé tong chua du cuong do chiu luc thi chua dugc boc van khudn va van
phai tua vao da gido, do vay ddi voi than tru cot xién dang chit H bién thé hodc hinh
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vién kim cuong c6 thé st dung mot trong cac dang van khuén : lap trén da gido cb dinh,
van khuon di chuyén luan Iuu va van khuon leo ma khong thé str dung van khuén truot.
Van khuon leo chi nén 4p dung cho truong hop théan try cao tir 15m tr¢ 1€n. Dang hop 1y
hon ca 1a van khuon di chuyén luan luu, loai van khudn nay sir dung thiét bi ciu nang
thong dung dé 1ap dung va di chuyén van khuon vi vay cdu tao don gian hon van khuén
leo, déng thoi khai thac kha ning chiu lyc cia mdi nhanh cot dé chiu trong luong cia
d6t duc va tai trong thi cong, da gido chi c¢6 vai tro 1am san cong tac.

Hinh 9.37- Bién phap thi cong than tru .
a) Tru than dac .b) Thi cong ¢t xién. ¢) Thi cong xa mii .
1- PBa gio lap bang cac thanh van niang. 2- thanh gidng vao than try. 3- van khudn
lip cb dinh. 4- mach thi cong. 5- da gido van khuon leo. 6-thanh giang tam. 7-vai ké
cong xon. 8-da giao d6 bé tong xa mil. 9- xa mil .

Khi str dung van khuén leo hodc van khuén di chuyén luan luu phai kiém tra didu
kién chiu lyc cia moi nhanh cot ¢ trang thai bét loi nhét, néu khong dam bao phai tang
cudng béng két ciu thanh giﬁng tam lién két hai nhanh cot lai v6i nhau va tinh lai theo
so d0 1am viéc ¢6 thanh ting cudng.

Dbi véi dang than try co hai cot dung thi c6 thé sir dung duge van khuén trugt.

Xa mii dugc thi cong duc tai chd trén da gido c¢b dinh. Khi chidu cao than try thip
dudi 10m da gido dyung trén try tam c6 mong chinh 1a bé mong ciia tru cau. Trudng hop
than tru cao hon 10m nén st dung hai nhanh c6t lam tru dd cho da gido. Da gido co két
céu dang gian lap rap tai chd trén vai d& cong xon hodc lap sin trén mat bang rdi dung
to1 kéo 1én trén dinh cot.

9.5.3- Bién phdp thi cong thdp ciu.

Nhimg dic diém ciu tao cua thap cau lién quan dén bién phap thi cong;

- Két cau chiéu cao 16n.

- Cau tao dang hop, rong 1ong.

- Pinh thap c6 cdu tao phirc tap, yéu cau phai bé tri cac diém neo cap c6 do chinh
xéc cao va co thé kéo dy tmg luc theo chu vi thap.

Thap cau treo va cdu diy ving hai mat phang day c6 hai nhanh cot tach riéng, dén
pham vi ¢t dinh thap hai nhanh cot duogc lién két v6i nhau bang xa ngang.

Cot thap cua cau treo thang duing va b tri nhidu xa ngang hoic lién két ngang.
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Cot thap ciia cau ddy viang co cdu tao da dang, than thap gom loai thang dimg va loai
xién. Loai ¢ hai nhanh cot thang dung thi ¢t dinh thap ciing kéo thang theo than thap,
con loai ¢6 hai nhanh c6t nghiéng vao nhau thi dinh thap duoc thiét ké theo ba dang ciu
tao: kéo dai theo hudng xién cta than thap, d6i hudng theo chiéu thang dung va chap
vao 1am mot kiéu chit Y nguoc. Phan dinh giita than thap va cot dinh thap mang tinh qui
udc va dua theo vi tri cia xa ngang.

Tuong ty nhu thi cong than try, thi cong than thiap c6 thé ap dung mét trong ba
bién phap thi cong phd bién sau:

- DO bé tong tai chd trén da gido ¢ dinh.

- DO bé tong tai chd bang van khuon leo.

- D6 bé tong tai chd bang van khuén truot.

Than thap duoc duc theo ting dét va
Wmm thi cong ddng thoi ca hai nhanh cot. Chiéu
T & = 5 £ , « P ; ; 5
cao cua dot duc can cur vao kich thudc cua
g b6 van khuon va khéi lugng bé tong, thong
thuong chon chiéu cao mdi dbt khoang
- 3,0m.
6 Pa gido cb dinh dung theo ting tang,
mdi tang tya trén mot san d& chung va dic
tir 3+4 d6t. San d& chi gac trén cac gia
-~ cong xon ldp vao dau nhanh cot di duc ma
4 khong twa 1én nhau dé dam bao tang da
7 AR5 giao nao lam viéc riéng theo tang d6. San
2 do lap bang hé cac thanh dam, ngoai vai
trd tao mit bang dé liap dung hé da giao
1 cho mdi ting thi cong con 1a thanh giing
lién két tam thoi giira hai nhanh cot thap.
Pa gido cb dinh lip bang cac thanh
van ning YSKM hodc MOK vay quanh mdi
nhanh cot va lién két lai v6i nhau thanh két
ciu khong gian. Pa gido duoc lip cao dan
theo qua trinh d6 bé tong, khi d& van
khuon d6t dudi dé lap lén duc dot trén thi
da gido duoc gidng vao bé tong dé giit on
dinh trong mdi ting. Tang dau tién s& d& di
dé tao khong gian cho thi cong két ciu
nhip, nhiing tang trén dé lai phuc vu thi
cong lap day vang va hoan thién tru thap.
Van khuon ghép tir cac tim van ghép san, thanh nep va bulong glang D01 voi cot
thap thing dung, ap lyc vira hoan toan do két cu van khuon tiép nhan, két ciu da gido
chi ¢6 vai tro chdng céac luc x6 ngang va lam san cong tac, nhung d6i v6i cot thap xién,
da gido co tac dung chong d& lyc day ngang do géc nghiéng cia cft tao nén vi vay da
gi4o giita hai nhanh cot phai giang chong v6i nhau.
Cong xon vai ké san d& lién két vao cot bang bu 1ong neo xuyén qua cac 16 dé sin
trén than thap.
Thanh xa ngang ctia cot dinh thap duoc diic trén san d lip gan véi day cia thanh

=
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Hinh 9. 38-Thi cong thap cau trén da gido
cb dinh. 1-than tru . 2-tdng da gido twa trén
xamil . 3- cong xon vai ké . 4- san d& da
gido . 5- da gido.6-da gido d6 bé tong thanh
ngang .
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ngang, van khuon ddy cia thanh xa khong dat truc tiép 1én san do ma phai ké trén cac
ném dé khi bé tong dat cuong do thi d van day trong lugng xa ngang khong tac dung
1én san d. Pa giao cla cac cot dinh thap ldp dung tiép 1én trén san.

Van khuén leo st dung dé thi cong cdt thap co kich thudce 16n, mdi nhanh cot sir
dung mot bd van khuon va leo 1é€n bﬁng cOt thap tam dung gitia hai nhanh cdt ndi cao
dan theo qué trinh d6 bé tong hodc leo theo nhitng hinh thirc di chuyén ciia van khuon
leo dd néu & trén. O d6 cao nhat dinh phai lap thanh giing tam giita hai nhanh cot dé
dam bao 6n dinh cho cot thap trong khi chua c6 thanh ngang. Thanh giang lién két vao
nhanh cot bang céc chi tiét chon sin.

Hinh 9.39- Thi céng thap ciu bang van khuon leo.
a)Thi cong cot thap . b) Thi cong xa ngang va cot dinh thap.
1- van khuén leo. 2- ¢4t thap tam. 3- thanh giang tam . 4- cong xon . 5- da gido do6 beé
tong xa ngang. 6—can cau thap. 7- neo can cau vao cOt thap.

Thanh ngang duc tai chd trén da giao cd dinh, sau khi thi cong thanh ngang dung
cot thap tam trén thanh nay va tlep tuc d6 bé tong cot dinh thap bang van khuén leo.

Dbi voi thap cau co cot thang dimg c6 thé thi cong bang van khudn truot. Mdi
nhanh cot b tri mot bd van khuédn, tung bd van khudn hoat dong riéng nhung ca hai
nhanh cung tién hanh thi cong song song véi nhau.

Van khuén duoc nang 1én bang céc kich vit hodc kich thay lyc. Mi kich bam vao
mot thanh try kich chon trong bé tong doc theo duong tim cia thanh hop cot thap.
Khoang céch giita cac thanh try kich 1a 1m. Néu kich vit chay bang dong co dién thi cac
kich dau ndi song song v6i nhau cing chung mét cau dao dong dién. Néu st dung kich
thay lyc cac kich déu chung mot hé théng bom dau dé dam bao hé thong kich truot hoat
dong dong thoi.

C6 thé sir dung van khuén truot tir giai doan d6 bé tong than tru va van khuén truot
lién tuc cho hét chiéu cao ciia thap cau. Xa mii va thanh giang ngang dugc d6 bé tong
trén da gido cb dinh sau khi van khuon trugt d6 bé tong than thap da di qua. Khi d6 bé
tong than thap can lap thanh giang tam lién két giita hai nhanh cot, thanh gidng lap sin
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trén mat bang va duoc kéo 1én bang toi kéo dat trén da gido 1ap trén van khuon truot.

=z =

Hinh 9.40- Thi cong thap cau bang van khudn truot.
a) Thi cong cot thap. b) Thi cong cdt dinh thap va giang ngang.
1- van khuon trugt. 2-can cau chén cing. 3- thanh gidng tam. 4- cap nang thanh giang.
5-da gido thi cong thanh giang . 6- cong xon d& da gido.

9.5.4- Té chikc thi cong tru thap.
9.5.4.1- Bién phdp té chirc thi cong trong diéu kién mdt bang khong bi ngdp nudc.

Mit bang thi cong mong va tru thap duoc bd tri ngay trén Jphan bai song vé mua
can hoan toan khong bi ngap nudc hodc ¢ trén mit ddo nhd dap ndi lién voi bai song.

Sau khi thi cong xong bé méng tién hanh thu don mit bang xung quanh hé méng
dé t6 chuc thi cong tru thap.

Trudng hop cao dd bé mong thip hon cao do mit bang xung quanh thi gitr nguyén
vong vay xung quanh h mong, cao do dau cic coc van pha1 bang nhau va chi nhé cao
hon mit dat xung quanh khong qua 50cm, dung cat dap hd méng 1ap mot phan bé dé
giam bot chidu siu ciia hd mong.

Trudng hop bé moéng nhd cao hon mit dat xung quanh c6 thé 1dp hd moéng, nhd
hét coc van, san va dam tao mat bﬁng 6n dinh trong sudt thoi gian thi cong tru thap.

Giai doan thi cong nhiing ddt dau tién cua than tru chi can su dung cac loai can
ciu tay voi thong dung. Vita bé tong van chuyén ra bang may bom vita thong qua hé
théng duong 6ng bom dan tir tram bom dit tai tram tron ra dén chan cong trinh. Néu
tram tron nam cach xa vuot qua tam hoat dong cua may bom vita thi sit dung xe Mix dé
van chuyén vita. Cong suat cta thiét bi van chuyén vita phai duoc tinh toén sao cho dam
bao dd bé tong lién tuc theo toc do do bé tong da dugc tinh toan.

Do bé tong bang can cau thung chira hoic bang xe bom ¢ can bom dua 1én cao.

O giai doan thi cong nhimg d6t cao hon cia than tru va thi cong thap cau phai st
dung can cau thap dé phuc vu thi cong. Trong thoi gian thi cong cac dot dudi thi dong
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thoi tién hanh lip dyng can cau.

Tam véi cua xe bom chi han ché trong pham vi 20m, & nhiing vi tri cao hon viéc
d6 bé tong phai ding can ciu thap va thung chira vita c6 lap dng voi voi mém dua vira
tor dudi mat bﬁng 1én .

Cén cau thap co hai loai, loai c6 tay voi ‘ngang loai nay tam voi rong nhung cd
momen giy 1at 16n va loai trén dinh cot thap lap can cdu chan cung cé tay v6i du bao
quat pham vi thi c6ng cta hai nhanh cot.

Can céu thap khong nhiing phuc vy thi cong thap cdu ma con sir dung trong giai
doan thi cong két cau nhip vi vay vi tri lap cin cau phai lua chon sao cho khong bi anh
huong khi thi cong dam cimg.

Can cau thap dung cho thi cong tru thap khong can di chuyén ma chan de dugc co
dinh vao bé mong. Co thé sir dung bé mong cua tru thap dé dat cot thap ciia can cau, neu
vi tri cua chén dé khong roi vao trong bé mong thi phai xay dung mong riéng cho can
cau thap dang méng coc va bé BTCT.

C6 bdn cach dat can ciu thap so v6i vi tri ctia thap cau: a) dit cau thap ding &
giita hai nhanh cot ding véi vi tri tim cia dam cung, theo cach bd tri nay chan dé dé
tring voi bé mong cua try thap va cot can cau dugc giang dbi xing vao hai nhanh thap
nén on dinh tot theo ca hai phuong nhung c6 nhuoc diém la chui qua dam ctng nén
cach lap nay chi co thé phu hop véi dang cﬁu ¢6 dam cung bﬁng thép , khi lap rap dam
clmg c6 thé dé chira lai vi tri ctia cot can cau Néu dam cimg bang BTCT thi khéng nén
ap dung cach lap nay. Cach b) la dat can ciu dung bén canh try thap va nam cing véi
mit phang cua tru. Cach 1ap nay phu hop v6i dang tru thap dang vién kim cuong
(Diamond Shape), ¢t can ciu co thé tién gan sat voi ¢t thap nhung chi giang dugc
vao voi ot thap theo mot hudng nén chi gilr on dinh t6t trong mat phang cua tru thap
ma kém 6n dinh khi cot bi ubn ra ngoai mat phang nay. Cach c) dit can cau bén canh try
thap nhung léch ra ngoai mit phing cua tru. Cach lap nay chi 4p dung cho loai thap cau
dang chit A hodc chit H bién thé ( Modifiel H) vira tién sat dugc vao than thap ma van
tranh dugc dam ctmg. Vi cach c¢) phai dung hai cén cau, can cau thir nhét thi cong tru
thap dén khi vuot qua thanh ngang dinh thap, can ciu thi hai lap ngay trén thanh ngang
gilta hai ¢t dinh thap. Dén giai doan thi cong dim ctng thi thao d& can cau phia dudi,
giit lai can cau bén trén dé phuc vu thi cong ddy va dam cing.
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Hinh 9.41- Nhiing vi tri dat can cau thap .

Chan dé cta cau thap lién két _climg vao vdi bé mong thong qua cac chi tiét chon
san vao bé tong. Cot thap cua can cau ban dau ldp rap nhd su hd trg cua cin cau tay vi
sau d6 cot thap c6 thé tu ndi cao dan 1én bang doan cot thap phu 1ong bén ngoai cot thap
chinh.

Cot thap ctia can cau duge ting cudng bang cac thanh gidng c6 hai nhanh chéo
lién két tam thoi vao cot thap . Dé lién két thanh giang v6i nhanh thap ngudi ta sir dung
khung thép 1ap 6m chat lay chu vi nhanh cot, trén khung thép co hai ban tiép diém lip &
hai phia ddi dién cua tiét dién cot va mdi ban tiép diém lién két voi mot nhanh thanh
gidng bang chdt.

4

TE AT 5
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Hinh 9.42- Lién két cot can cau véi cot thap.
1- ¢t thap. 2- khung kep . 3- cOt can cau. 4- nhanh thanh gidng. 5- thap trugt cho may
vén thang . 6- giang lién két thap truot voi cot can cau. 7- thang may clia may van
thing8- cau cong tac ndi may van thing v6i mit bang thi cong trén thap.

Dé van chuyén thiét bi, vat liéu nhe va dua ngudi 1én 1am viée trén cao ngudi ta st
dung may van thang. May vén thang 1a mot dang thang mady loai nhe dung cho cong
truong lip trong mét khung 16ng thép. May van thang c6 thé 1ap riéng vé mot phia cua
cot thap hodc lap song song bén canh cot can cdu. Thang may ciia may van thing 1én
xuéng nho hé théng toi dién kéo trugt theo cdt thap dang gian. Cot thép trugt duoc lép
cao dan theo chiéu cao thi cong va gidng vao vai cot thap hodc vdi cot can cau dé giir on
dinh. O vi tri may van thing ndi sang Vi tri thi cong c6 san cong tac bac ngang, thang
may dimg lai ¢ nhimng vi tri nay dé ngudi va thiét bi c¢6 thé di chuyén sang tang lam
viéc.

Trén mdi d6t thi cong bang van khuon leo hodc van khuén trugt déu bd tri gian
gido thi cong nhiéu tang chay vong quanh van khuén dé c6 thé tiép can duoc moi i tr
trong khu vuc thi cong. Giita cac tang gian gido ndi thong voi nhau bang cau thang.
Phia ngoai gian gido duoc che ludi chin gié va giita cac tang thi cong ching ludi bao
hiém d& vat roi.
9.5.4.2-Bi¢n phdp t6 chirc thi cong trong diéu kién mdt bang bi ngdp nwic.

Mit bang thi cong bb tri trén mit dao nhan tao hodc trén hé nodi, van chuyén tir bo
ra vi tri thi cong bang duong thuy con lién lac thudng xuyén voi b bang san dao. Trong
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do6 viia bé tong van chuyén theo duong 6ng bom dat trén san dao, nhiing vt tu khac van
chuyén bang xa lan. Truong hop vi tri thi cong cach xa vugt qua kha ndng ctia may bom
viia thi c6 the thiét 1ap tram trdn trén hé¢ noi .

Hinh 9.43- T chtc thi cong try thap trong khu vuc ngip nude.
1- may van thang. 2- xa lan . 3- dudng cong vu trén san dao.

T6 chirc van chuyén 1én cao bang cu thap va may van thing tuong tu nhu té chirc
thi cong & mat bang trén can.
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