PO AN TOT NGHIEP TRUONG DAI HOC DAN LAP HAI PHONG

CHUONG 1. KEN TRUC

1.1 Gi6i thiéu vé cong trinh :
1.1.1.  Tén cong trinh thiét ké, dia diém xay dung
1.1.1.1. Téncbng trinh:
BENH VIEN BIEU DUOGNG TIEN LANG
1.1.1.2. Dia diém xdy dung:

Cong trinh BENH VIEN DPIEU DUGNG TIEN LANG duoc xdy dung trén khu dét
rong 2000 (mz), dién tich xay dung 840(m2). Cong trinh nam trong khuén vién cua Bénh
Vién Huyén, cao 7 tang véi ddy du cac phong bénh, trang thiét bi y té hién dai. Pap tng
tdt nhat nhu cau kham chira bénh cua nhan dan.

1.1.2.  Sw can thiét phai dau tu xdy dung
1.1.2.1. Nhiém vu, chirc ndang ciia cong trinh:

Cong trinh 1a bénh vién, 1a noi nghién ctru, khdm chira bénh cac loai bénh cho nhan
dan. Vi vay chic nang chinh ctia cong trinh 1a kham chira bénh cho nhan dan va nghién
ctru cac loai bénh, dé tim ra phuong phap phong va chit bénh t6t nhét.

1.1.2.2. Hién trang cua khu vwe xdy dung:

Cong trinh dugc xdy dung trén nén thudc pham vi quy hoach xay dung tong thé cta
Bénh vién Huyén ,xung quanh la cac bénh vién khac nhau dang hoat dong. Vi vay khi thi
cong phai dam bdo an toan cho cac cong trinh bén canh.

1.1.2.3.  Nhu ciu phdi diu tw xdy dwng:

Pat nudc ta dang trong thoi ky d6i mai. Thoi ky cong nghiép hoa, hién dai hoa dat
nuoc. Cung sy phat trién manh mé cta nén kinh té toan ciu, Viét Nam dang dung trudc
rat nhiéu co hoi, hoi nhap dé bét kip v6i cac nude trong khu vuc cling nhu cac nude trén
toan thé gidi. Hoa cung véi su phat trién cua ca nudc, trong nhitng nim qua nghanh y té
clia nudc ta cang phat trién manh m&.Nham dap ung nhu cau kham chita bénh cta nhan
dan ngay cang cao, vién y hoc cac bénh 1am sang cac bénh nhiét d6i duoc dau tu xay
dung trén co s¢ do.

1.2. Piéu kién tw nhién, kinh té va xa hoi

1.2.1. Dia hinh khu vuc

Cong trinh Bénh Vién Huyén Tién Lang duoc xay dung trén khu dat rong rai, dia hinh

bang phang, kha thuan loi cho viéc thi cong.
1.2.2.  Pia chit thuy vin

Khu vyc xay dung di dugc khoan tham do dé xay dung nha cao ting. Mat cat dia chat
khu vuc dd dugc co quan chirc ning c6 thim quyén kiém duyét va 1a co so cho viée thiét
ké nén moéng cong trinh.

1.2.3. Khi hdu
Cong trinh nam trong ving khi hau chung ciia thanh phd Hai Phong
- Nhiét do:
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+ Nhiét do trung binh nam 27° C.

+ Cao nhat :38°C
+ Thép nhat :10°C
Nhiét do bién d6i theo miia mang tinh chat khi hau ctia mién Bac .
- Gio:
Hudng gié chinh mua he : Pong Nam
Huéng gi6 chinh mua déng : Bic- Dong bic.
- Néng:

+ Thang nang 16n nhat : thang 6-7
Thang nang it nhat : thang 11-12
+ Thang c6 strc gié manh nhat 13 thang 8, thang c6 stc gid yéu nhit
1a thang 11, tbc do gié manh nhét 1a 28m/s.
1.2.4. Moi trwong sinh thai

Cong trinh xay dung trong khudn vién Bénh vién huyén ,moi truong sinh thai sach

s&,thong thoang,khong bi 6 nhiém khong khi,ngudn nude,tiéng 6n
1.2.5.  Diéu ki¢n xa hoi

Nhén dan c6 truyén thong, chap hanh tét chinh sach ciia Pang, phap luat ciia Nha
nudce, mat khac nguoi dan & day rat hiéu hoc, c6 tinh than doan két cao. Tinh hinh an ninh
chinh trj & day c6 thé néi 1a 6n dinh, khong c6 gi gdy anh hudng t6i cong tac td chirc thi
cong du an.

1.2.6.  Diéu kign ky thudt
1.2.6.1. Duwong giao thong:

Khu vuc xay dung cong trinh nam trong khudn vién cta bénh vién thudc trung tim
Huyén, dudng giao thong t6i cong trinh twong d6i thuan loi cho cong tac thi cong va khai
thac sir dung cong trinh sau nay.

1.2.6.2. Théng tin lién lac:

Puoc sy quan tdm ctia Nha nuéc nén may nim gan diy hé théng buu chinh vién
thong cuia nudc ta phat trién rat manh, dic biét 1a 6 cac thanh phé 16n. Chinh vi vay, hé
thong thong tin lién lac cta thanh phé Hai Phong ciing nhu cta khu vuc xay dung cong
trinh rat phat trién. C6 thé ké ra céac loai hinh dich vu thong tin lién lac nhu sau:

- Mang dién thoai ¢ dinh
- Mang dién thoai di dong
- Hé thong dién thoai cong cong.
- Mang Internet.
Do d6 viéc thong tin lién lac cua khu vuc xay dung cong trinh rat thuan loi, d&

+

dang.
1.2.6.3.  Mat bang xdy dung
Cong trinh xdy dung trong diéu kién mat bang twong ddi rong nhung nam trong khuén
vién cua bénh vién,nén khi thi cong can dam bao an toan cho céc cong trinh bén canh.

Sinh vién thuc hién: Nguyén Vin Hoang



PO AN TOT NGHIEP TRUONG DAI HOC DAN LAP HAI PHONG

1.2.6.4. Dién
Hé thong cung cap dién : Lay tir mang dién chung ctia thanh phd.
1.2.6.5.  Cp, thodt nwéc
- Cép nuée: St dung hé thdng cung cdp nude cua huyén cho cac khu dan cu xung
quanh khu vyc xay dung cong trinh.
- Thoat nudc: Hé thong thoat nudce cua khu vuc xay dung cong trinh 13 hé théng
thoat nudc cua thanh phé nén rat thuan loi.
1.2.6.6. Nguén cung cip vit liéu
Do khu vuc xay dung cong trinh ngoai thanh thanh phé, lai c6 hé théng giao thong
thuan loi va xung quanh khu vuc c6 khong it cdc nha may vat li¢u xay dung nén viéc
cung cép vat li¢u xay dung rat thuan loi.
1.2.6.7. Tinh hinh nhén lyc xdy dung
Thanh phé Hai Phong 13 trung tAm vin hod chinh trj cta ca nudc, dé ximg dang
v6i vai tro nay thi thanh phé dang tién hanh xay dung, quy hoach co s ha tang mét cach
nhanh chong. Cac cong trinh m&i moc 1én ngay cang nhiéu nén thu hit duoc rat nhiéu lao
dong tir cac tinh tap chung tai day. Do do6 viéc tim kiém nhan luc xay dung rat thuan loi,
dé dang.

1.3. Giai phap kién tric

1.3.1.  Té chirc quin ly.
Bo may quan 1y cia trung tim dung dau 1a vién trudng tiép theo d6 1a phé vién trudng,
sau d6 1a cdc phong ban chirc ning khiac nhau. Mdi phong ban lai dugc phan ra thanh
truong phong, phd phong, nhan vién.

1.3.2.  Té chirc bién ché.

Tuy vao chic ning nhiém vu cua timg phong ban ma phon to chtrc nhan su s& b tri sb

luong nhén vién sao cho hop Iy vdi co ciu to chirc, hoat dong ciia phong ban do.

1.3.3.  Quy hoach téong mdt bang.

- Chung quanh cong trinh duge bé tri cac dudng giao thong ¢ chiéu rong du 1on dé
phuc vu viéc di lai va sinh hoat cua can bd cong nhan vién cua trung tdm. Ngoai ra con
phuc vu cong tac phong chdy chita chay khi gip su cb xay ra.

- Tang 1: Bao gdm phong san phy, phong du trit cia bénh vién va khu vé sinh va céc
phong bénh nhan riéng. Phan khong gian con lai 1a cac phong truc xe, doi bao vé va
nha xe 6t6 du rong dé dap tmg nhu cau vé chd dé xe.

- Tu tang 2-7 : La cac tang lam viéc ciia va giwong bénh nhan. Sanh ting gom 2
thang may va 1 thang bo duoc thiét ké theo dung tiéu chuin. Thang may duoc bé tri
chinh gifta trung tAm cong trinh dam bao cho giao thong di dén cac phong lam viéc
thuan tién nhat. Hai thang bo 2 bén dam bao giao thong thong sudt va giam luu lugng
thoat ngudi vao gio cao diém.

- Vuon hoa cay canh trong va ngodi cong trinh dugc bd tri hop 1y, hai hoa tao canh
dep va thong thoang cho cong trinh.
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- Céc hop k¥ thuat cip dién, cap thoat nudc, cap thong tin, ciru hoa dugc bd tri hop
Iy, kin do, an toan thuan loi cho viéc sira chita va thay thé.
Hau hét cac phong 1am viéc trong cong trinh dugc chiéu sang ty nhién va thong gio
t6t.
1.3.4. Xidc dinh dién tich cong trinh :
1.3.4.1.  Tiéu chuan dién tich.
Viéc bd tri dién tich cac phong ap dung theo tiéu chuan TCVN 4450:
1.3.4.2. Tinh toan dién tich lam viéc cua cong trinh.
Tir cac ban v& mit bang cac tang ta tién hanh tinh todn dién tich str dung, dién tich lam
viéc cua tirng ting sau khi tinh toan c6 két qua nhu sau:
- Tang 1:
Dién tich st dung: 500m?
Dién tich 1am vigc:300m?
- Tang 2 dén tang 7
Dién tich sir dung ciia mdi ting :450m?
Dién tich 1am viéc ctia moi taktng:200m2

1.3.4.3.  Phwong dn thiét ké cong trinh.

- V& thiét ké kién trac dép Gmg ndi dung chic ning st dung cua cong trinh va cac
thong s6 k¥ thuat dam bao dung tidu chuan quy pham hién hanh. Phuong an kién tric
déu sir dung t6i da dién tich khu dat, hanh lang giita két hop véi hé thong thang trung
tam va thang bén dam bao thong thoang va thoat hiém khi c6 su c6.

- Hinh thire kién tric cia cua cong trinh mang phong cach céng nghiép hién dai st
dung vét liéu thong dung két hop vo1 vat liéu hi¢n dai tao nén mgt cong trinh vira trang
nghiém, bé thé, hop khung canh kién tric cta cac cong trinh 14n can va hoa nhép cing
xu thé xay dunghién dai.Hinh khdi kién trac cao 7 téng, bé thé, chic khoé nhung gon
gang, dugc bd tri

- hop Iy nhdm dam bao cho cac phong 1am viéc, nghién ctru déu duoc thong thoang
va chiéu sang ty nhién.

- Mait dang cong trinh duoc t6 hop giita cac phan vi ding va phan vi ngang hai hoa.
Céc ban cong va hang cot dua ra & mat trude vira tao duoc vé dep vé kién triic nhung
quan trong hon 13 tic dung chan ning huéng Tay cho cac phong lam viéc va 1a chd dat
cuc néng cho diéu hoa tai cdc phong nay, tranh cho mit dimg chinh cta cong trinh
khong bi phé boi s “nham nhd” do cuc ndng cac diéu hoa “bam” bén ngoai tudng nha
(mot giai phap hop 1y cho cong trinh ma nhiéu nha chung cu cao ting hién nay tai Hai
Phong chua giai quyét dugc). Cac ban cong hai mat bén co chiéu rong hop 1y véi cac
chi tiét lan can nhe nhang tao thém vé duyén ddng va mém mai cho cong trinh. Mau
sdc cong trinh chil yéu ding cdc gam mau nhe va sang, phan dé dung mau sam gitp
cong trinh khoé khodn virng chdi. Mit sau cua cong trinh dugce bd tri cac 1dgia vira

4
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dung dé tao phan vi ngang vira dung dé lam noi dit diéu hoa cho cac phong lam viéc
phia sau.

- Bén canh hi¢u qua tham mi kién trac cao, cong trinh da dugc nghién ctru chéat ché
vé cong nang va khong gian st dung nhdm dép tng nhu cau st dung dic thu cua cong
trinh 1a mgt Vién nghién ctru.

- Hinh thirtc mat bcing, mdt cdt.

+ Cong trinh bao gdm 7 ting 1am viéc dugc bd tri thanh ldon nguyén co
chiéu rong theo truc dinh vi 12 24(m), chiéu dai theo truc dinh vi 13 35(m).

- Gidi phdp giao thong :

+ He¢ théng giao thong cuia cong trinh duge chia 1am 2 khu b tri hop 1y va rat
thuan tién cho viéc di lai. c6 hai cau thang may va hai cau thang bo duogc bo tri dbi
xtrng nhau tao vé can dbi hai hoa phuc vu cho cac sinh vién va can bd quan 1y di lai
thuan tién trong trung tim. Riéng ciu thang bd con ding dé thoat hiém khi cong trinh
¢6 su ¢b chay no.

- Gidi phdp théng gié va chiéu sdng :

+ Giai phap thong gi6 chi yéu ciia cong trinh 1a thong gi6 tu nhién. cac clra sO
dugc thiét ké kha 16n dang sau cuia mdi phong tao kha ning hut gio va thong thoang
giita cac phong. Viéc b tri cac clra s0 nhu vy tao diéu kién cho viéc liy anh sang tu
nhién dat duoc két qua va hiéu qua cao.

Ngoai viéc chiéu sang va thong gid tu nhién 1a chu yéu ciing can két hop giai phap
thong gid va chiéu sang bing nhan tao trong timg diéu kién cu thé va phu hop véi diéu
kién thoi tiét cua Hai Phong.

- Giai phap trang tri hoan thién.

+ Ciu tao san:

* Lat gach CERAMIC kt 300x300.
* Vira 16t xi mang méc #50 day 20mm.
* San bé téng cbt thép do tai chd.
* Trat tran vita xi ming #75 day 15mm.
* Tran gd HUNTER.
+ Ciu tao san vé sinh:
* Lat gach chdng tron 200x200.
* Vita xi mang #50 day 20mm dénh doc vé phéu thu.
* Phu gia chdng tham.
* San bé tong cdt thép db tai chd.
* Ton nén day 250 (mm)
* Trat tran vita xi mang #75 day 15mm.

+ (Cau tao nén:
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- Nén ga ra 6t0.
* Lang vira xi mang danh mau.
* Lop bé tong gach vO mac #75.
* Cat ton nén tudi nudee dam chit.
* Pt thién nhién dam ky.

- Nén san lam viéc.
* Lat gach CERAMIC kt 300x300.
* Vira 16t xi mang mac #50 day 20mm.
* Lop bé tong gach vO mac #75.
* Cat ton nén tudi nude dam chit.
* Pt thién nhién dam ky.

+ Son tuong
- Gidi phdp vé cdp thodt nude:

+ Ngudn nuéc duge lay tir hé thong cap nude thanh phd thong qua cic dng
dan nudc dua vé bé chira. Dung tich cta bé chira duoc thiét ké trén co s s lugng
nguoi st dung va luong dung dé du trit va phuc vu cho ctru hoa. Hé théng duong 6ng
bb tri trong hop k¥ thuat va chay ngam trong cac tudng ngin dén noi ding

Thoat nudc gom co thoat nude mua va nude thai sinh hoat. Thoat nude mua gom c6 hé
théng tudng vuot mai chan nude co tao rdnh bén dudi thu nudc din vao dng nhya chay
vao hé thong thoat nudc thanh phd. Thoat nude thai sinh hoat yéu cau phai c6 bé ty hoai
v6i dung tich da 16n dé nudc thai sau khi d3 xtr Iy chay vao hé thong thoat nuéc thanh
phé khong bi 6 nhiém. Yéu cau duong 6ng dan phai kin, trudc khi ldp dat va hoan thién di
vao st dung phai kiém tra k¥.

- Hé thong chong sét cho cong trinh.

+ Chdng sét cho cong trinh bang hé théng cac kim thu sét bang thép @16 dai
600mm lip trén cac két cdu nho cao va dinh ctia mai nha. Cac kim thu sét dugc ndi véi
nhau va ndi dat bang thép ®10. Coc ndi dat dung thép goc 65x65x6 dai 2.5m. Day ndi
dat dung thép det 40x4. Dién tré cua hé thong ndi dat dam bao nho hon 10 Q.

+ H¢ théng ndi dit an toan thiét bi dién duoc ndi riéng doc 1ap vaoi hé théng
nbi dat chong sét. Pién tro ndi dat cia thiét bi ndy dam bao nho hon 4Q. Tat ca cac két
céu kim loai, khung ti dién, vo hop Aptomat déu phai ndi tiép vai thiét bi nay.

CHUONG 2. LUA CHON GIAI PHAP KET CAU
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2.1.So bd phwong an két ciu
Khai quat chung

Lua chon hé két cdu chiu luc cho cong trinh ¢ vai tro quan trong tao tién dé co ban dé
nguoi thiét ké co duge dinh huong thiét lap mo hinh, hé két cau chiu luc cho cong trinh
dam bao yéu cau vé do bén, d6 6n dinh phu hop véi yéu cau kién tric, thuan tién trong sir
dung va dem lai hiéu qua kinh té.

Trong thiét ké két ciu nha cao tang viéc chon giai phap két cdu co lién quan dén van
dé bd tri mat bang, hinh thé khbi dung, d6 cao tang, thiét bi dién, duong éng, yéu cau
thiét bi thi cong, tién do6 thi cong, dic biét 13 gia thanh cong trinh va sy hiéu qua cua két
cAu ma ta chon.

2.1.1. Phan tich cic dang két cAu khung
2.1.1.1. Tai trong ngang quyét dinh rat 16n téi viéc thiét ké két cau

Trong két cau nha cao ting, ndi luc, chuyén vi do tai trong ngang sinh ra tang 1én rat
nhanh theo do cao. Ap luc gi6 14 cac nhan t6 anh hudong 16m dén thiét ké két cau.

Néu cong trinh xem nhu mdt thanh cong x6n ngam tai mat dat thi luc doc ty 1€ voi
chiéu cao, md men do tai trong ngang ti 18 voi binh phuong chiéu cao.

M = PxH (Tai trong tap trung)
M = gx H?/2 (Tai trong phan bd déu)

Trong do:

P-Tai trong tap trung; ¢ - Tai trong phéan bod; H - Chiéu cao cong trinh.
=>Do vAy tii trong ngang ctia nha cao tang trd thanh nhan to chu yéu cua thiét ké két
cau.

2.1.1.2.  Yéu cau vé han ché chuyén vi va giam trong lugng ban than

Theo sy ting 1én cua chiéu cao nha, chuyén vi ngang ting 1én rat nhanh. Trong thiét
ké két cau, khong chi yéu cau thiét ké co dii kha niang chiu luc ma con yéu cau két cdu co
da d6 cting cho phép. Khi chuyén vi ngang 16n thi thuong gay ra cac hau qua sau:

- Lam két cau tang thém ndi luc phu dac biét la két cau dtng: Khi chuyén vi tang
1én, do léch tam tang 1én do vay néu ndi luc tang Ién vuot qua kha nang chiu luc cua
két cdu s& 1am sup do cong trinh, it nhit cling gay nut cuc bo.

- Lam cho ngudi sdng va lam viéc cam thay kho chiu va hoang so, anh huong dén
cong tac va sinh hoat.

=>Do vay can phai han ché chuyén vi ngang.
Trong thiét ké két ciu nha cao ting cin quan tdm dén giam trong luong ban than két cau
vi cac li do sau:
- Xem xét tir strc chiu tai ciia nén dat. Néu cung mot cuong do thi khi giam
trong lugng ban than co thé tang 1én mot sd tang khac.
- Xét vé mat kinh té, giam trong luong ban than tuc 1a tiét kiém vat liéu, giam
gia thanh cong trinh bén canh d6 con tang dugc khong gian st dung.
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2.1.2. Phuong an lga chon
2.1.2.1. Giai phdp moéng cho cong trinh.

Vi cong trinh 14 nha cao ting nén tai trong dimg truyén xudéng mong nhan theo sd
tang 1a rat 16n. Do d6 phuong 4n mong siu 1a hop 1y nhat dé chiu dugc tai trong tir cong
trinh truyén xudng.

Mong coc dong: Uu diém la kiém soat duoc chat luong coc tir khau ché tao dén khau
thi cong nhanh. Nhung han ché cta n6 1 tiét dién nho, kho xuyén qua 6 cat, thi cong gay
on va rung anh huéng dén cong trinh thi cong bén canh dic biét 1a khu vuc thanh phd.
Hé mong coc dong khong dung dugc cho cac cong trinh c6 tai trong qua 16n do d§ siu
cac coc khong dam bao kha ning chiu lyc cho cong trinh, con néu déng qua nhiéu coc
thi khong dam bao yéu cau vé ciu tao.

Mong coc ép: Loai coc nay chat lugng cao, do tin cdy cao, thi cong €ém diu. Han ché
ctia n6 13 khé xuyén qua 16p cat chit day, tiét dién coc va chiu dai coc bi han ché. Piéu
nay dan dén kha nang chiu tai cua coc chua cao.

Moéng coc khoan nhdi: La loai coc doi hoi cong nghé thi cong phuc tap, tuy nhién cé
tiét dién va chiéu sau 1én do d6 né cé thé tua duge vao 16p dat t6t nam & sdu vi vay kha
nang chiu tai cua coc s€ rat 16n.

=>Tur phan tich ¢ trén, voi cong trinh nay viée st dung coc ép s& dem lai sy hop 1y vé
kha nang chiu tai va hiéu qua kinh té, dong thoi phu hop thi cong véi cong trinh 1a
bénh vién vi cac cong trinh 1an can dang hoat dong.
2.1.2.2.  Giai phap két ciu phan than cong trinh.
1. Céc lua chon cho giai phap két cau.

a) Cac lya chon cho giai phap két cau chinh.

Cin ctr theo thiét ké ta chia ra cac giai phap két cau chinh ra nhu sau:

- Hé tuong chiu luc.

Trong hé két ciu nay thi cac cu kién thang dimg chiu luc ctia nha 13 cac tudng phang.
Tai trong ngang truyén dén cac tAm tudng thong qua cac ban san dugc xem 13 cling tuyét
d6i. Trong mit phang ctia chiing cac vach cimg (chinh 1a tAm tuwong) lam viéc nhu thanh
cong xon c6 chiéu cao tiét dién 10n. Vi hé két cau nay thi khoang khong bén trong cong
trinh con phai phén chia thich hop dam bao yéu cau vé két cau.

Hé két cAu nay co thé cdu tao cho nha kha cao tﬁng, tuy nhién theo diéu kién kién trac

ctia cong trinh kho c6 thé bd tri vi tri cac tudng ctng cho hop .

- Hé¢ khung chiu lyc.

Hé dugce tao bai cac cOt va cac dam lién két cung tai cac nut tao thanh hé khung khong
gian cta nha. Hé két ciu ndy tao ra dugc khong gian kién tric kha linh hoat. Tuy nhién n6

t6 ra kém hiéu qua khi tai trong ngang cong trinh 16n vi két cu khung c6 do cimg chéng
cit va chdng xodn khong cao. Néu mudn sir dung hé két cdu nay cho cong trinh thi tiét
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dién céu kién s& kha 16n, 1am anh huong dén tai trong ban than cong trinh va chiéu cao
thong tang ctia cong trinh.

- He¢ 161 chiu lye.

L&i chiu luc co6 dang vé hop rong, tiét dién kin hodc ho co tac dung nhan toan bo tai
trong tac dong 1én cong trinh va truyén xudng dat. Hé 15i chiu luc ¢ hiéu qua voi cong
trinh c6 d6 cao twong ddi 16n, do c6 dd climg chong xodn va chéng cit 16n, tuy nhién né
phai két hop dugc voi giai phap kién truc.

- Heé két cAu hdn hop.

* So do giang.

So d6 nay tinh toan khi khung chi chiu phan tai trong thing dung twong tng véi dién
tich truyén tai dén n6 con tai trong ngang va mot phan tai trong ding do cac két cdu chiu
tai co ban khac nhu 151, tudng chiu lyc. Trong so dd nay thi tit ca cac nat khung déu c6
cAu tao khdp hodc cac cot chi chiu nén.

* So do khung - gidng.

Hé két ciu khung - giang (khung va véch ctng) dugc tao ra bang sy két hop giita
khung va vach cing. Hai hé thong khung va vach duoc 18n két qua hé két cau san dam tao
d6 cing khong gian 10n, tir d6 s& giam kich thudc tiét dién, tang tinh kinh té va phu hop
c6i thiét ké kién tric. So d6 nay khung c6 lién két ctng tai cac nat (khung cimg).

b) Céc lua chon cho giai phap két cdu san.

Dé chon giai phap két cau san ta so sanh 2 trudng hop sau:

- Két cau san khong dam (san ndm)

Hé san nAm c6 chiéu day toan bg san nho, lam ting chiéu cao st dung do do dé tao
khong gian dé bd tri cac thiét bi dudi san (thong giod, dién, nude, phong chy va c6 tran
che phit), dong thoi dé 1am van khuon, dat cdt thép va do bé tong khi thi cong. Tuy nhién
giai phap két cAu san ndm 1a khong phu hop véi cong trinh nay vi nhip 16n nhat téi 6m
khong phi hop dé thiét ké san (quéa day) va khong kinh té.

- Két cau san dam

Khi ding két cdu san dam do cting ngang cta cong trinh s& ting do co su lién két tot
gitra cac cot chiu luc nhd cac dam 16n, do d6 chuyén vi ngang s& giam. Khéi luong bé
tong it hon din dén khéi luong tham gia lao dong giam. Chiéu cao dam s& chiém nhiéu
khong gian phong anh hudng nhiéu dén thiét ké kién trtc, lam ting chiéu cao tang. Tuy
nhién phuong an nay phi hop véi cong trinh vi chiéu cao thiét ké kién trac 13 ti 3,6 m.

Két luan: Lua chon két cdu chiu luc chinh.

Qua viéc phan tich phuong an két cau chinh ta nhan thiy so d6 khung - giang 1a hop ly
nhat. Viéc sir dung két ciu vach, 18i cung chiu tai trong duing va ngang véi khung s& lam
tang hi€u qua chiu lyc cua toan bd két céu, déng thoi s€ giam dugc tiét dién cot & tﬁng
duéi cia khung. Vay ta chon hé két ciu nay.

Qua so sanh phan tich phuong an két ciu san, ta chon két cdu san dam toan khdi.
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2.1.2.3. So d6 tinh cua hé két ciu.

M6 hinh hoa hé két cau chiu luc chinh phan than cua cong trinh biang hé khung
khong gian nat cing lién két cang véi hé véach 16i.

- Lién két cot, vach, 18i v6i dat xem 1a ngam ctng tai cot -3 m so véi cbt tu nhién
phl hop V&i yéu cau lip dat hé thdng ky thuat caa cong trinh va hé théng ky thuat
ngam cua thanh phé.

Str dung phan mém tinh két cau SAP 2000 dé tinh toan

chon vat liéu sir dung

+ Bé tong cap do bén B25 c6 R, = 1450 T/m?, Ry = 105 T/ m?
+ Str dung thép:

Néu ¢ <12 (mm) thi dung thép C, c6: R= Ry= 22500 T/m?

Néu ¢ >12 (mm) thi dung thép Cy, c6: Re= Re:= 28000 T/m?
Tra bang phu luc 9 va 10 ta c6:

&R = 0,582 ; OR = 0,413

Nhitng tiéu chuan duoc sir dung trong thiét ké két cau:

+  Tiéu chuan TCVN 4612-1988: Hé thong tai liéu thiét ké xay dung. Két cau
bé tong cot thép. Ky hiéu qui wac va thé hién ban va.

+  Tiéuchuan TCVN 4613-1988: Hé thong tai liéu thiét ké xay dung. Két cau
thép. Ky hiéu qui uéc va thé hién ban vé.

+  Tiéuchuan TCVN 5572-1991: Hé thdng tai liéu thiét ké xay dung. Két cau
bé tong va bé téng cbt thép. Ban vé thi cong.
+  Tiéu chuan TCVN 5574-1991: Két cau bé tong cét thép. Tiéu chuan thiét
ké.

+  Tiéuchuan TCVN 2737-1995: Tai trong va tac dong. Tiéu chuan thiét ké,
+

Tiéu chuan TCVN 5898-1995: Ban vé xay dung va cong trinh dan dung.
Ban thng ké cdt thép.( ISO 4066 : 1995E)

10
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+  Tiéu chuain TCXD  40-1987: Két cdu xay dung va nén. Nguyén tic co
ban vé tinh toan.Tiéu chuan TCXDVN 356-2005: Két ciu bé tdng va bé tong cdt
thép. Tiéu chuan thiét ké.

**/ Dya vao két qua khao sat tinh hinh dia chét va thiy vin khu vuc xay dung cong
trinh, hinh dang kién trac cong trinh, quy mé cong trinh, kha ning thi cong dé dua
ra giai phap két cau nhu sau:

- Méng: Méng coc bé tong cdt thép.

- Khung bé tong c6t thép chiu lyc.

- Mai: San bé tong ¢t thép co lop ton tao dd dc thoat nude va cach nhiét.

- Két cdu bao che: Xay tudng gach.
Tt nhitng phéan tich trén, du kién cong trinh str dung vat li¢u nhu sau:

2.1.3. Lua chon kich thuéc tiét dién cac cAu kién.

2.1.3.1. Ban san.
Vi hau hét cac 6 san déu 14 hinh chit nhat, 6 san c6 kich thudc 16n nhat 1a 5950x6000
nén ta bd tri mot ddm phu ¢ giita d& twong ngan phia trén, chia d6i 6 san.
Ta lya chon 6 san c6 kich thudc 16n nhat dé tinh toan. O san c6 kich thudc 4800x6000
=> 4,8/6=0,8<2 => 0 san duoc tinh nhu ban ké bdn canh.
Chiéu day ban chon theo 6 ban c¢6 kich thudc 16n nhat, theo cach bé tri ddm nhu hinh
ve thi d6 1a ban co kich thudc 4800 x 6000:

h =21 (wiD=08-14)

Taco 1 =4800 (mm); chon D=1,2
Vi ban ké bdn canh chon m = 40 - 45, ta chon m = 45 ta ¢6 chiéu day so by cua ban
san:

* *
h = D*I :1,2 4800:128cm
m 45
Chon thong nhit h, = 130(cm) cho toan bd céc san.
2.1.32. Dam.

Theo gi4o trinh KCBTCT II, vi nha c¢6 nhiéu nhip nén cong thirc xac dinh so bo kich
thude dam 1a:

h=1
m
Véim=12-16.

* Chon dam ngang:
- Dam chinh DC : 14 = 600 (cm)

11
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Chonsobd hy= [i-ij| _ 800,600 _ 54 37,5)(cm):
12 16 12 16

Chon hy. =50 (cm), by, = 22 (cm)
- Dam bién co: 1 = 595 (cm)
1 1), 600 600

Ch b0 hg=| —+— |l =—— + =2 = (50+37,5)(cm
onso by hy= (12 16) 2 16 ( )(cm) ;

Chon hy. =50 (cm), by, = 22 (cm)
Dam phu qua hanh lang va cac dim bo xung quanh ban cong va légia ldy thong nhat
bxh=20x30.
2.1.3.3. Tuong.
* Tuong bao.
Puoc xay xung quanh chu vi nha, do yéu cau chéng thdm, chéng 4m nén tudng
day 220 (mm) xay bang gach dic M75. Tudng c6 hai 16p trat day 2 x 1,5 (cm)
* Tuong ngan.
Dung ngin chia khong gian trong mdi tang, viéc ngan gitta cac cin hd dung tudng
220, tudong ngan trong 1 can ho gitra cac phong véi nhau dung tuong 110.
2.1.3.4. Cot.
Tiét dién cta cot duge chon theo nguyén ly cAu tao két cAu bé tong cot thép, cdu
kién chiu nén.
- Dién tich tiét dién ngang cua cdt dugc xac dinh theo cong thire:
Fo= €2+15 % — N
- Trong d6 :
+1,2 - 1,5: Hé s6 du trit ké dén anh hudng ciia momen
+ Fp: Dién tich tiét dién ngang cua cot
+ R,: Cuong do chiu nén tinh todn cta bé tong
+ N: Luc nén 16n nhét c6 thé xuat hién trong cot (x4c dinh so bo tri sé N bang cach
don tai trong trén dién tich chiu lu:c vao cot)

— =

4200

6000

K7

— X ¢ ]
| 4500 | 6000 |

Hinh 2.1 Dién truyén tdi vao c¢ét B-7 trong khung K7

12
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A, Chon tiét dién cho cot.
1) Luachon cot cd dién chiu tai Ion lam cot dai dién.
e LAy cot B-7 dé tinh toan cho 16p cot tir ting 1 dén tang 4
Dién truyén tai cua cot truc B-7:
S, = 3.2,25+3.3+2,1.2,25+2,1.3= 26,77( m?)
Luc doc do tai phan bd déu trén ban san:
N; = Q..Sg = 0,701.26,77 = 18,77 (T/m?)
V6i qs=0s+ps=0,461+0,24= 0,701(T)
Luc do tai trong twong ngan day 220 (mm):
N, = gl hy = 0,515.(3+3+2,4+2,975). (3,6-0,5) =18,15 (T)
Véi g= 0,22.1,8.1,3=0,515 (T/m?)
Luc do tai phan b déu trén ban san mai:
Ns=Qm.Sg = 0,953. 26,77 = 25,51 (T).
Véinha 7 tang va 1 mai tum gém ¢ 7 san phong va 1 san mai:
N =) nN=7.(N;+N,) +N,=7.(18,77+18,15)+25,51=283,95 (T).
Dé ké dén anh huong cia momen tachonk=1,1
_kN_1,1.283,95_ 2
A= R - 1450 =0,215 (m")
Vay ta chon so bo kich thude cot be.h, = 0,40x0,4 = 1600 (m?)cho tir tAng 1 dén ting 4
e L&p cot tir tang 4 dén tang 6 ta co
N, =), nN = 3.(N; + Ny) + Ns = 4.(18,77+18,15)+25,51= 173,19 (T).
Ké dén anh hudng ctia md men uén ta chon k=1,1
—a_kN_1,1.173,19_ 2
=> A= R - 1450 =0,131(m")
Vay ta chon kich thudc 16p cot nay 1a: be.h=0,3x0,3 (m*)cho tir ting 5 dén tang 8
Chon tiét dién cot bang nhau & céc truc trén cung 1 tang. Céc tiét dién dugc chon déu ¢o
dién tich nho hon tiét dién so bd vi con chua xét dén kha ning chiu lyc ca cdt thép trong
cot.

2.1.3.5. Véach thang may
TCXD 198 - 1997 quy dinh d6 day cua vach (t) phai thoa man diéu kién sau:
Chiéu day ciia vach db tai chd duoc xac dinh theo cac diéu kién sau:
+) Khong dugc nho hon 160 (mm).
+) Bang 1/20 chiéu cao tang,
+) Vach lién hop cta chidu day khong nhé hon 140 (mm) va bang 1/25 chiéu cao
tﬁng.
tzizﬂzl?ﬂcm
25 25
Chon t =25(cm).
13
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o}

Hinh 2.2MAT BANG KET CAU TANG DPIEN HINH

2.2.Xac dinh tdi trong tac dung lén khung
2.2.1. Téi trong dung.

o 0o 0 0 © 00 ©

DAM 22X30 DAM 22X30
+
. . DAM 22X30 ) W 130
DAM 22X50 SAN 130 DAM 22x50 SAN 130
— X ™G ™7 N NG NG i X
DAM 22X30 ‘
]
DAM 22X50
s . 2
g SN 130 DAM 22x30 ‘
DAM 22X30 M SAN 130 SAN 130
SAN 130
M
DAM 22X50 DAM22X50||
— > ] > > > ] b5 ]
s DAM 22X50 DAM 22X30
g
b M pim22xs0 1 3100 "
i % R e
=4 SAN 130 ﬁﬂ
S
2
8
8 bS]
& o |
o A 5 z i +10.20 | GIENG TROI iN
ry N 130 IENG TROT — - = s SAN 130
DAM 22X50 SAN 13 GIENGTROI < |
Ll Ll J . Ll Ll
_ Em o DAM 22X30 N:N
X s DAM 22X30 X X
JLH 15
N VACH 250 = K COT 30560 =
o DAM 22x50
g SAN 130
2 . SAN
DAM 22X30 SAN 130
M
DAM 22X50 DAM 22X50 DAM 22X50
> ¢ = ¢ R ¢ ¢ >
DAM 22X50
N DAM 22x50
DAM 22X30 —
s R . R DAM 22X30
g SAN 130 DAM 22X30 SAN 130 SAN 130
DAM 22X50 DAM22x50 | DAM 22X50
—— > > %‘ \%\ \ﬁ\ ‘F D ]
DAM 22X30
4800 2950 3000 4500 4500 4500 3000 2950 4800
| 35000 |

Tinh tai bao gém trong lugng ban than cac két cAu nhu cot, dim, san va tai trong do
tuong, vach kinh dat trén cong trinh. Khi x4c dinh tinh tai riéng, tai trong ban than cua céc
phﬁn ttr cot va dam sé& duge phﬁn mém Etab tu dong cong vao khi khai bao hé ) trong
lugng ban than.

Tai trong hoat tai nguoi va thiét bi trén san cac téng duoc léy theo bang mau cua tiéu
chuan TCVN: 2737-95

Vi tinh ta1, hoat tai trén cac loai san da xac dinh nhu sau:

2.2.1.1. Tinh tai.

Tinh tai ban than phu thudc vao cau tao cc 16p san. Cau tao cac 16p san phong lam
viéc, phong & va phong vé sinh nhu hinh v& sau. Trong lugng phan bb déu cac 16p san
cho trong bang sau.
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a. Tinh tai san:

Cau tao cac loai san:

S1 (san tAng trét va nha &) S2 (san ting 1, 2..)
- Gach 1at 300x300 day 10 (mm) - Gach 14t300x300 day 10(mm)
- Vira 16t day 20 (mm) - Vira 16t day 20 (mm)
- San BTCT day 130 (mm) - San BTCT day 130 (mm)
- Vita trat tran day 15 (mm) - Vita trat tran day 15 (mm)

- Tam tran nhya

S3 (San phong v¢ sinh, ban cong) M1 ( San thugng va mai)
- Gach chéng tron 200x200day 10 (mm) - 1 16p gach 14 nem day 15 (mm)
- Vira 16t day 20 (mm) - Vira 16t day 20 (mm)
- Quét son chong thim FLINCODE - Gach rong day 200 (mm)
- San BTCT day 130 (mm) - Vira 16t day 20 (mm)
- Vita trat tran day 15 (mm) - San BTCT day 130 (mm)

- Vita trat tran day 15 (mm)

S4 (San thang) S5 (Chiéu nghi)
- Lat gach Ceramic - Lat gach Ceramic
- Vita ximang M75# day30 (mm) - Vita ximang M75# day 30 (mm)
- Bac gach M75 150x300 - Ban BTCT day 130 (mm)
- Ban BTCT day 130 (mm) - Vita trat tran 15 (mm)

- Vita trat tran 15 (mm)

* Trong lugng ban than san ¢: g; = nyy;h;
Bang 2.1: Tinh tinh tai san o

T Y GE© Gt
TT | Caclép san (mm) (T /m3) (T /mz) n (T /mz)
1 Gach lat day 10 2,00 0,02 1.1 0,022
2 Vira 16t day 20 1,80 0,036 1,3 0,047
3 Ban BTCT day 130 2,50 0,325 1,1 0,357
4 Vita trat tran day 15 1,80 0,027 1,3 0,035

Téng 0,408 0,461

* Trong lugng ban than mai :  g; = nyy;h;
Bang 2.2: Tinh tinh tai san thwong va mdi
Y Gt Gt

TT | Caclép san

(T/m°) (T/m?) (T/m?

15
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1 | 116p gach l& nem day 15 1,8 0,027 1,1 0,0297
2 | Viralot6 1,8 0,108 1,3 0,140
3 | Gach thong tam day 20 15 0,300 1,3 0,390
4 | Ban BTCT day 130 2,5 0,325 1,1 0,358
5 | Vita trat tran 15 1,8 0,027 1,3 0,035
6 | Mai ton+nhém kinh 0,02 1,1 0,022

Téong 0,807 0,975

Bdng 2.3: Tinh tdi cau thang

. ] ] 3 Gtc Gtt
TT | Cau tao cac lép v(T/m?) (T /m2) n T /m2)
1 | Lat gach granite day 20 2,0 0,040 1,1 0,044
2 | Vira ximang M75# day 30 1,8 0,054 1,3 0,070
3 |Bacgach 6=145 1,8 0,261 1,2 0,313
4 | Ban BTCT day 100 mm 2,5 0,25 1,1 0,250
5 | Vita trat tran 15 mm 1,8 0,027 1,3 0,035
Tong tinh tai thang 0,632 0,712
Bdng 2.4: Tinh tdi chiéu nghi
tt
TT | Cu tao cac l6p y(T/m®) | G*(T/Im% | n (chmz)
1 | Lat gach granite 20 2,0 0,040 1,1 0,044
2 | Vira ximang M75# 1,8 0,027 1,3 0,035
3 | Ban BTCT day 100mm 2,5 0,25 1,1 0,275
4 | Vita trat tran 15 mm 1,8 0,027 1,3 0,035
Tong tinh tai chiéu nghi 0,344 0,389
Bang 2.5 : Tinh tdi cac logi san
TT San Chu thich Ky hiéu q*(T/m?) q"(T/m°)
2 | S1,S2,S3 | San tang dz 0,408 0,461
3 S4 Ban thang J4 0,632 0,712
4 S5 Chiéu nghi Us 0,344 0,389
5 M1 San tang 7 va mai Om 0,807 0,975
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CHUONG 3. TINH TOAN SAN TANG DIEN HINH

3.1 Mit bang san tang dién hinh.

H s15 || s17 ‘ s14 ‘ s17 || sis H
S16 || S18 s18 S16

g S2 S2 S3 S2 || s2
s sit s12 s21 s12 si1
® | r— x x e e x 4
g Y S9 S9 S8 S8 S8 S9 S9 s7
® ;
© s 86 GIENG TROT % GIENG TROT 56
% s S10 g | +1020 i S10
|
@ N D:ﬂ:[}:f ﬂ S 1 Eﬂ:‘}:ﬂ
g S22 S22
s4 s4 S5 S5 S5 sS4 sS4
— N x x e e e x ]
g s1 s3 s3 s21 s21 s21 S3 s3 5
® = e x ) e e e 4
S13 S23 s13
‘ 4800 ‘ 2950 ‘ 3000 4500 4500 | 4500 | 3000 ‘ 2950 ‘ 4800 ‘

35000

} J
o 6 6 6 o O 0 ©
Pé thién vé an toan ddi voi nha nhiéu ting cic 6 san nha vé sinh, ban cong logia va
cac 6 san tang duoc tinh toan theo so d6 dan hoi.
Tinh toan c6t thép 6 san S1 truc A-B va 6-7( tang dién hinh ).
3.2 Tinh toan cdt thép 6 san S2 nha vé sinh truc E-F va 9-10( tang dién hinh ).
3.2.1 Xéc dinh noi luc:
+) O san vao khu vé sinh gdm 2 6 loai 6 san ban dim so d6 dan hoi
Cat mot dai ban rong 1m, song song voi phuong canh ngan.
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Mmax

IR

2400

7]
So db tinh toan ban loai dim hai ddu ngam
Kich thuéc 6 ban: 1=2,4m; l,=6 m
Ll | .
Xét ti sO hai canh 6 ban : 2 = i =2,5> 2 0 ban lam viéc theo ban ké 2 canh

t1 )

9" = gs+g=0,461+0,3=0,761 T/m?, p"=0,24T/ m?

trong do: g; trong lugng cat den ton nén=1,1 .ycd.hm:1,1.1,2.0,2520,33(T/m2)
+.Tai trong tac dung:
Tinh toan véi dai rong 1 m.

q=(g+p)=0,761+0,33 = 1,091 T/m?

+Tinh mé men:
Chona=1,5(cm) =>hg=h,-a=13-15=11,5 (cm).

_ qx | ~1,091x 2,47
" 8

Tinh cbt thép chiu luc :
- 0 g61: Mmax = 0,786 T.m
M 0,786

a, = _— _—0,041<q, =0,413
R.bh?  1450.1.0,115

=¢ =05 1+,1-2¢, =0,5.1+41-2.0,041 =0,979
Dién tich c6t thép:

M 0,786
=A = =
R.£h  22500.0,979.0,115
Du kién dung cdt thép &8 ¢ a;= 50,3 (mm?), khoang cach gitra cac cdt thép 1a
. 1000.50,3

310

Viy ta chon thép nhu sau: thép chiu mémem am va dwong theo phwong canh ngin
&8a150, Fa = 3,35 (cm?)
Kiém tra ham luong cdt thép
ﬂ.lOO% =0,29%<py = MlOO% =3,01%
100.11,5 28000
Theo phuong canh dai ta dat cAu tao &8a200

M

= 0,786(T.m)

=3,10.10*(m?)

=162(mm)

lumin = 0’1% < ,U =
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CHUONG 4. TINH TOAN CAU THANG BQ
(TINH CAU THANG TRUC E-F)
4.1. CAu tao ciu thang:
Cau thang c6 hai ban chiéu nghi c¢6 kich thudc 1800 x 1800 (mm). va ban chiéu t6i chinh
la san hanh lang da tinh toan trong phﬁn tinh san.
3 ban thang c6 chiéu rong 1800 (mm)
Bac thang x4y bing gach.

So dd két cdu thang (hinh v&)

4.1.1. Tinh toan ban caa cau thang:

4.1.1.1. Tai trong tac dung

Tinh tai
Tai trong 10p granit lang mat bac thang day 1(cm)

* * * 2
0. = 1,1*0,01*(0,3+0,150)*2,5 _ 0,037 T/m? 0,037T/m

4/0,3% +0,150?)

Tai trong 16p vira 16t day 2 (cm)

0,=1,3.0,02.1,8. 231015 ¢ 0637/m? 0.063 T/m?
0,3 +0,15° ’
Tai trong bac gach:
gz =nN.v. bp. hy/ m.2 -11.18 03015 _ 0,133T/m?
2./0,3* +0,15? 0,133 T/m’
Ban thang day 8 (cm) c6 tai trong ban than la:
gs=1,1x0,08 x 2,5=0,22T/m* 0,22T/m?
Tai trong 16p vita trat tran thang day 1,5(cm)+ vira 16t gitra gach va
ban bé tong day 1.5(cm) 0,072 T/m?

gs = 1,3.0,015.2. 1,8= 0,072T/m*
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Téng tinh tai 0,523 T/m’ |
HOAT TAI

- Hoat tai tiéu chuan cau thang lay 13 0,3 T/ m?, hé sd vuot tai n=1,2.

Vay hoat tai tinh toan 1a:q" = 0,3 x 1,2 = 0,36 0,36 T/m?

— Tai trong toan phan tac dung 1én ban thang 1a:
q=g+q"=0,523 + 0,36 = 0,883 T/m?

4.1.2. Tai trong tac dung thing dang Ién ban thang:

+ Goc nghiéng cua ban thang so voi phuong ngang (o)
Ta Co tga = 150/300 = 0,5 => cosa = 0,894
Phan tai trong vudng goc véi ban thang 1am cho ban thang chiu udn ¢6 gia tri :
9" = gx coso. = 0,883x 0,894 = 0,790 T/m?
4.1.3. Kich thuéc va so d6 tinh ban thang:

4.1.3.1. Kich thudc ban thang:

+ Chiéu dai ban thang B1 1,= 2,48/coso. = 2,48/ 0,894 = 2,77 (m)
+ Chiéu rong ban thang B1 1; =1,8(mm)
+ Bé day ban thang : h, =D.1/m
Trong d6 : m = 30 + 35 (ban loai dam) ,
| = 1,8 (m) (nhip ctia ban theo phwong canh ngin)
D =0,8 + 1,4 phu thudc vao tai trong, chon D = 1,4
Suyra:h,=1,4x1,8/(30+35)=(0,084 +0,072)m
Mat khac, ta ¢6 hy > hy,i, = 0,08 m. =Chon hy,= 0,08 m = 8(cm)
4.1.3.2. So dd tinh:

+ Do thang 1a loai thang 3 vé nén tai ddy dam chiéu nghi va dam thang dugc d6 tai
chd lién ké ¢6 tac dung chiu tai trong chinh do ban thang truyén vao. Hai dau ké lén
tuong, vay nén ¢ 2 dau dam thang ta coi nhu 1a 2 gdi c¢6 dinh, ta tinh ban theo so d6 dan
hoi.

O san T-1 duoc tinh theo so dd dan hdi voi so dd lién két 1a ban ké hai canh ngam.
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2770

1800

Nhip tinh toan theo hai phuong la:
Iy = 1,8(m).

lp = 2,77 (m).

| 2,77

It—2=—=1,54<2

O ban 1am viéc theo 2 phuong.
Theo gido trinh BTCT 1 ta c6: cat 1m dai ban theo 2 phuong dé tinh toan, goi q, 1a tai
trong theo phuong canh ngin, q; 14 theo phuong canh dai.

tl !

q, = ; q= 2,77° 0,883=0,749(T)
LT 2,77 41,80 ’

4 4
q, = L q L8 .0,883=0,134(T)

TP 277118

 — o

e . I E——
— M,;=0,25(T.m), M;=0,5(T.m)

B.87

=M,=0,07 (T.m)
4.1.3.3. Tinh toan cét thép chiu luc:

[ Tinh c6t thép theo phuong canh ngan : M, =0,07 T.m .
Duing thép loai CI ¢c6 R, =22500 T /m* , a, = 0,422.
San day 8(cm); gia thiét: a =2(cm) = h =8-—2=6cm.
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M 0,07
am = =
R bh?  1450.1.0,06°

=¢ =05(1+v1-2a)= 0,5(1++1-2.0,013) = 0,993
F o M _ 0,07
* R(Zh, 22500.0,992.0,06

Du kién dung cbt thép &8 c6 a,=50,3 mm?, khoang cach giira cac cdt thép 1a
s— 1000.50,3 — 961(mm)

52,30
Viy ta chon thép nhu sau: thép chiu mémem am va dwong theo phwong canh ngan
&8a200, Fa = 1,42 (cm?)
[ Tinh c6t thép theo phuong canh dai: M, =0,5 T.m .
Cohy=hy-&=6-0,6=5,4(cm).

M 0,5

a, = 5= >=0118<a, =0,413
R bhs 1450.1.0,054

=¢ =0,5(1+v1-2a)= 0,5 (1+41-2.0,118) = 0,937
F_ M 0,5

* R/(¢h,  22500.0,937.0,054
Du kién dung cdt thép &8 c6 a;=50,3 mm?, khoang cach giira cac cdt thép 1a
s 1000.50,3

439
Vay ta chon thép nhu sau: thép chiu mémem am theo phuong canh dai&8al00, Fa = 5,03
(cm?) va bb tri &8a200 cho mé men duong theo canh dai.
*_ Cbt thép phan bd cau tao

Chon c6t thép phan bé theo cau tao ¢ 6 ,a = 200 (mm)

=0,013<a, =0,422

=5,23.10° m® =52,30(mm?)

=4,39.10° m’> =439(mm?)

=114(mm)
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262200

28100 ‘
® \
©62200 B

300

13(

500

220 7x300+380=2480

T
4.2.  Tinh toan san chiéu nghi :

4.2.1. Xéac dinh kich thuéc va so dd két cdu san:

Kich thudc san chiéu nghi :
+ Chiéu dai  1,=1800(mm)
+ Chiéu rong 1, = 1800(mm)

Chidu day ban 12 hy= 211.
m

Trong d6 : m =30 + 35, chon m = 30.
D=08+1,4,chonD=14.
h, = %xl,S = 0,108 (M) = 10,1 (cm). Mt khac ta c6 hy » hyn = 8(cm).
=> Chon hg= 8 (cm).

Ta co: I—2:@=1<2

1
1 Y
O ban 1am viéc theo 2 phuong.
4.2.2. Xac dinh tai trong:

23
Sinh vién thuc hién: Nguyén Vin Hoang



PO AN TOT NGHIEP TRUONG DAI HOC DAN LAP HAI PHONG

Bang tdi trong phdn bé tdc dung 1én Im ban

Tinh tai
Tai trong 16p granit lang mat day 1(cm)
* * * 2
= 1,1*0,01*(0,3+0,150)*2,5 = 0,037 T/m? 0,037T/m

4/0,3% +0,150?)

Tai trong 16p vira 16t day 2 (cm)
0,=1,3.0,02.1,8. 23015

0,3 +0,15°

= 0,063T/m? 0,063 T/m?

Ban thang day 8 (cm) c6 tai trong ban than la:

gs = 1,1 x 0,08 x 2,5=0,22T/m? 0,22T/m?
Tai trong 16p vita trat tran thang day 1,5(cm

gs = 1,3.0,015.1,8= 0,035T/m? 0,035 T/m?
Téng tinh tai 0,355 T/m?
HOAT TAI

- Hoat tai tiéu chuan cau thang léy 12 0,3 T/m?, hé s6 vuot tai n=1,2.

Vay hoat tai tinh toan la:q" = 0,3 x 1,2 = 0,36 0,36 T/m?

— Tai trong toan phan tac dung 1én ban thang la:
q=g+q"=0,355 +0,36 = 0,715 T/m?
1800

1800

Hinh : So do tinh san chiéu nghi

N 1,8°

taco 0, =0, =—=2—.0=
W =% |;‘+|;‘q 1,8*+18

~.0,715=0,357(T)
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Diing phan mém Sap 2000 gidi néi lec dwoc:

el

=
:

T

4.2.3. Tinh toan cbt thép cho san chiéu nghi

M, =0,09(T.m)
M, =0,15(T.m)

Tinh toan cot thép chiu luc
Chia san thanh céc dai c6 bé rong b = 1(m) va tinh toan ct thép nhu dam chiu uén
Tinh toan cot thép v6i momen am M, =0,15 T.m .

Dung thép loai CI ¢c6 R, =22500 T /m?* , o, = 0,422,

San day 8(cm); gia thiét: a =2(cm) = h, =8—2 = 6cm.

M 0,15
a. = =
" R,bh? 1450.1.0,06°

=¢ = 0,5(1++1-2a) = 0,5 (1+1-2.0,029) = 0,971
E - M _ 0,15
*R¢h, 22500.0,971.0,06
Du kién dung cbt thép &8 c6 a;=50,3 mm?, khoang céach gitra cac cdt thép 1a
s 1000.50,3
- 114
Vay ta chon thép nhu sau: thép chiu mémem am va duong theo 2 phuong la :&8a200 c6
Fa=2,52 (cm?)
Céc thép phan b va ciu tao chon thép ¢6 a=200.bd tri nhu hinh vé:

=0,029 <@, =0,422

=114.10% m? =114(mm?)

=441(mm)

oBaz00 (3) 262200

@ 1800

]

= 1 —
@8a200 28a200 o
@ ==Y 3

220

30¢

B6 tri cot thép ban nghi
4.3. Tinh toan dim con thang.

4.3.1. Chon kich thugc dam
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Dam cdn thang dung dé d& ban thang, c6 nhip , chidu cao va chiéu rong dugc xac dinh
nhu sau:
Nhip dam 1 = 2,4/0,894 =2,68 (m).
Chiéu cao tiét dién dam:
1 1 1 1

h= (gfﬁ). I=( gTE). 2680 = (335 +223) (mm). Chon h=300 (mm)
Chiéu rong tiét dién dAm

b=(0,3+0,5).h=(0,3+0,5).300=(90 + 150) (mm).Chonb=100 (mm)

4.3.2. Tai trong tac dung.

+ Tai trong ban than dam:
g:=n.y. F=1,1.2,5.0,3.0,15 = 0,124(T/m)

+ Tai trong do ban thang truyén vao:
g, = 0,851.0,79.1,8/2= 0,605 (T/m). (v&i 0,851 1a hé sb quy d6i hinh thang sang phan b
déu)
— Tong tai trong tac dung :

+ Luc phan bd :04= g1 + g,= 0,124+0,605=0,729 (T)
4.3.3. So dd tinh toan. ( Do hai d¢au dam lién két véi 2 dam san va dam thang nén
ta coi 12 dam c6 2 gdi ¢d dinh)

2400 ‘

4.3.4. NOoi lyc tinh toan.

Noi luc tinh toan duoc tinh bang phan mém Sap 2000 ta tim dwoc momen max ctia diam.
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4.3.5. Tinh cbt thép.
4.35.1. Tinh toén cbt doc.

Chona=2,5(cm) —> hg=30-2,5=27,5(cm),
M 0,62

&y =—— = ~=0,026 <, =0,413
RbhZ  1450x0,22x0,275

= ¢ = 0,5(1+V1=2a)= 0,5 (1+1-2x0,026) = 0,986
E_ M _ 0,62
® RCh, 28000x0,986x% 0,275
Ta chon 118 c6 F,=2,54 (cm?)
k2,54
" bh, 10275
Chon 1¢14 c6 F= (sz)lém cdt cdu tao ving chiu nén
4.3.5.2. Tinh toén cbt dai

=0,0000817 m* =0,81 cm?

x100% =0,92% >p_. =0,1%

Luc cit 16n nhat trong cac dam: Qmax = 23,79 (T)Kiém tra diéu kién han ché vé luc cit,
dam bao bé tong khong bi pha hoai trén tiét dién nghiéng theo ng suit nén chinh: Qpa<
0,3.(pw1.(pb1.Rb,.b.ho ’ ,
Do chua c6 bo tri cot dai nén ta gia thiét @y;.ep= 1
Vé phai: VP = 1x1450x0,22x0,275 = 87,72 (T)
Qmax = 1,98 (T) < 87,72 (T) = Thod mén diéu kién.
- Kiém tra su can thiét phai dat c6t dai

- Qumax<0,6.Ry.b.n=>1,98 (T)<0,6x105x0,22%0,275=6,37 (T)=> thoa man.

Nhu vay bé tong dii kha nang chiu cat duéi tac dung cua tng suat tiép do luc cat Q gay ra.
Ta dat cot dai theo cau tao. Chon duong kinh cdt dai 1a @6a100, gitra dam dat @6a150

4.4. Tinh toan dam thang
4.4.1. So db tinh

Dam thang c6 2 dau duoc ké 1én tudng nén ta coi 1a mot dam tinh dinh, chay néi luc bang
phan mém sap 2000 co.
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4.4.2. Tinh toan cét thép cho dim

Ta €0 Mpa=2,47 (T.m) tai vi tri gitta dam.
o, = M > = 2,47 >=0,102 < ¢, =0,413
R bh?  1450x0,22x0,275

—¢ = 0,5 (1+1-2a)= 0,5 (1+./1-2x0,102) = 0,946
E M _ 2,47
® R,«h,  28000x0,946x0,275
Ta chon 216 c6 F,=4,02 (cm?)
R 4,02
" oh, T 22.27,5
Chon 2¢14 co F=3,07 (sz)lém ¢t cau tao vung chiu nén
4.4.3. Tinh toan cbt dai

=0,000339 m* =3,39 cm’

x100% =0,66% > =0,1%

Luc cat 16n nhat trong cac dam: Qpax = 1,56 (T)Kiém tra diéu kién han ché vé luc cit,
dam bao bé tong khong bi pha hoai trén tiét dién nghiéng theo ng suat nén chinh: Qua<
033-(pW1‘(Pbl'Rb"b'h0 ) )
Do chua c6 bo tri cot dai nén ta gia thiét @y;.p= 1
Vé phai: VP = 1x1450x0,22x0,275 = 87,72 (T)
Qmax = 1,56 (T) < 87,72 (T) = Thod mén diéu kién.
- Kiém tra su can thiét phai dat cbt dai

- Qmax<0,6.Rp.b.hy=1,98 (T)<0,6x105x0,22x0,275=6,37 (T)= thoa man.

Nhu vay bé téng di kha nang chiu cét duéi tac dung cua tng suat tiép do luc cit Q gay ra.
Ta dat cdt dai theo cau tao. Chon dudng kinh cét dai 1a @6a100. Khoang giita dam dat
362200.
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CHUWONG 5TiNH TOAN KHUNG TRUC K7
5.1So dé tinh toan khung phing:

51.1 So do hinh hoc:
+27,60 DAM 22X50 DAM 22X50 DAM 22X50

s Iy A ittt i G T S Camniil
COT 30X30 COT 30X30 COT 30X30
v V| V]
+24,60 DAM 22X50 DAM 22X50
s ) R i A | D T i I S e =]
COT 30X30 COT 30X30
N v
+21,00 DAM 22X50 DAM 22X50 DAM 22X50
s I il initntniebntutninte I ininitnis S L T e T e === il
COT 30%30 COT 30X30 COT 30X30
N V] v
+1740 DAM 22X50 DAM 22X50
A~~~ ] T i~ 7 i il
COT 40X40
N
+13.80 DAM 22X50 DAM 22X50 DAM 22X50
Enininis |y A 1] ] E— Caninininininiiuts 1 B 1] i
COT 40X40 ) COT 40X40
— COT 30X30 —
| V]
V]
+10,20 DAM 22X50 DAM 22X50
Enininis | § A 1] ] E— Lt 1 A 1 il
COT 40X40
/ COT 30X30
./
+6,60 DAM 22x50 DAM 22X50
(E i | p 1 1 A v """
[
COT 40X40 COT 30X30 COT 40X40
M A /]
: : _COT40X40
S‘% DAM 22X50 DAM 22X50 A
(St |y A 1] ] E— Pt | 1 My
) ) COT 40X40
COT 30X30 COT 30X30 )
| V]
0,000
-0,750
S‘: [ 1 [ 1 [ [ 1 [ 1 [ 1 [ 1

®& O ® OO

Hinh 4.1: Sor d6 hinh hoc cia khung K7
512 Xidc dinh tai trong tac dung vao khung K7
Ta c6 dién chiu tai trén tang dién hinh cua khung K7
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= @ < @ X (=)
fi Ti Fs3 Ul 2‘ 531 [-510--s10 g —s3 5‘3‘ “—s3 [-s3 5‘4‘ —
CHNE [T S ° I LG i ﬁj @
SEPZASE) ‘31‘3‘ B 9 SU I ‘s‘s ‘
st sts| SL4s14 7327{ /‘gszf Fs1Ts1T] —sso | | | se1 mse H J%51 .
> \7\ X \7\ M @
Pq P; Ps o Ps . Py O Ps 0 P o Py
ety T e b T e T T T

4{ 1725 [ 6000 2400 l 5400 | 4200 | 6000 | 1050 |

®® e O ® @

Hinh 4.2: Di¢n truyén tai san vao khung K7

51.3 Co so tinh toan:

Véi q 1a tai trong phan b, P 1a tai trong tap trung.
Theo so dd phan tai ta xac dinh duoc tai trong truyén vao khung.
Tai trong tir san quy vé dam duoc xac dinh nhu sau:

, |2

) ! 1 1
1 T FEREE] —»
: %
! - —
I ) %[
: |
\AAAAA A
(a) (b)
[ . TR -
+ Trong truong hop l—2 > 2:tai trong truyen tai hinh chir nhat vé dam doc
1

theo I,(hinh a)

Y
qdam qsan 2
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[ : e s \
+ Trong truong hop -2 < 2 :tai trong san dugc quy doi vé ca 4 dam theo dang

1
hinh thang va hinh tam giac (hinh b)
Quy doi tai trong hinh thang:
""" =1-2."+p° .q.l véi f= 4
2.,
Quy d6i tai trong hinh tam giac:

5
qA — g'qs’ll

Trong luong tudng.

TRUONG DAI HOC DAN LAP HAI PHONG

Trong luong tudng trén 6 san nao dugc qui vé tai trong trung binh trén 1m2 6 san do,

tuong nao & trén dam thi duoc qui vé tai trong trén 1m dai dam.
- Tudng 220 : gr=0,22.1,8=0,396 (T/m?)

+ Tinh tai twong trén dam tir tang 1-4 1a:9,=0,396.(3,6-0,5)=1,228 (T/m)

+ Tinh tai twdng trén dam tir tang 4-8 1a :9,=0,396.(3,6-0,4)=1,267 (T/m)
- Tuong 110 : gr=0,11.1,8= 0,198 (T/m?)

+ Tinh tai tudng trén dam tr tang 1-4 1a :9;=0,198.(3,6-0,5)=0,614 (T/m)

+ Tinh tai twong trén dam tir tang 4-6 12 :g,=0,198.(3,6-0,4)=0,634 (T/m)

Trong luong dim chinh.
- Ta cé dam chinh tiét dién 14 :

+ Dam 22x50 => g4=0,22.0,5.2,5=0,257 (T/m)
+ Dam 22x40 => g4=0,22.0,4.2,5=0,22 (T/m)
+ Dam 22x30 => g4=0,22.0,3.2,5=0,165 (T/m)

- Quy vé lyc tap trung 1a Pg=gq.lq
5.1.4 Xac dinh tinh tai tac dung vao khung K7
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5.1.4.1 Tinh tai ting 2 dén 4 14 :

TINH TAI PHAN BO DAM TANG (T/m)
STT | Loai tai trong va cach tinh Két qua
01
Do tai trong tir san truyén vao dudi dang hinh thang véi tung dg 16n nhat
gss= 0,461.(6 — 0,22.2)/4=0,64
+) D6i ra phan bd déu véi k = 0,898=0s,=1,28.0,898=1,15 0,58
. 0s5=0,461.(4,5-0,22)/2=0,98
+) P6i ra phan bd déu véi k = 0,890=0s5=0,98.0,890=0,87 0,87
+) Do tudng chuyén vao: 1,228 1,228
Cong va lam tron: g; 2,68
02
Do tai trong tlr san truyén vao dudi dang hinh thang véi tung do 16n nhat
gss= 0,461.(6 — 0,22.2)/4=0,64
+) P6i ra phan bd déu véi k = 0,798=0s,=1,28.0,798=0,51 0,51
Do tai trong tir san truyén vao dudi dang hinh tam gi4c voi tung d6 16n nhat
2
0s7=0,461.(4,5-0,22)/2=0,98
+) D6i ra phan bd déu voi k = 0,625=0¢5=0,98.0,625=0,62 0,62
+) Do tudng chuyén vao:1,228 1,228
Cong va lam tron: g, 2,35
03
3 +) Do tudng chuyén vao:1,228 1.23
04
Do tai trong tir san truyén vao dudi dang hinh tam giac véi tung do 16n nhét
4 0s9=0,461.(2,4-0,22)=1,00
+) P6i ra phan bd déu véi k = 0,625=0s5=1,00.0,625=0,63 0,63
+) Do tudng chuyén vao: 1,228 1,228
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Cong va lam tron: gy 1,86
‘ Js
Do tai trong tir san truyén vao dudi dang hinh thang véi tung do 16n nhat
gs1o= 0,461.(6 — 0,22.2)/4=0,64
+) P6i ra phan bd déu véi k = 0,806=0s,=1,28.0,806=0,515 0,515
5 0s13=0,461.(4,5-0,22)/2=0,98
+) D6i ra phan bd déu véi k = 0,879=0s5=0,98.0,879=0,86 0,86
+) Do tudng chuyén vao: 1,228 1,228
Cong va lam tron: gs 2,61
Js
Do tai trong tir san truyén vao dudi dang hinh tam giac voi tung d6 16n nhat
gglgzo,461.(1,5'0,22):0,59
6 +) P6i ra phan bd déu véi k = 0,625=05=0,59.0,625=0,37 0,37
+) Do tudong chuyén vao: 1,228 1,228
Cong va lam tron: gg 1,60
97
Do tai trong tlr san truyén vao dudi dang hinh tam giac voi tung d6 16n nhat
0s10=0,461.(1,725-0,22)=0,693
7 +) P6i ra phan bd déu véi k = 0,625=055=0,693.0,625=0,43 0,43
+) Do tudng chuyén vao: 1,228 1,228
Cong va lam tron: g; 1,66

TINH TAI TAP TRUNG CHUYEN VAO BAU COT (T)

STT | Loai tai trong va cach tinh Két qua
Gy
Do trong luong ban than dam doc0,22 x 0,5 1,31
1 Gp=0,22.0,5.2,5.(2,75+2) =1,31
Do trong lwong ban than dim phu 0,22 x 0,3 0,47
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Gep=2,5.0,22.0,3.( 6-0,22)/2=0,47

Do tai trong tudng xay trén dam doc: (voi hé so giam 16 cira 0,7)

1,228.(2,75+2).0,7=4,083 4,083

Do tai trong tudng x4y trén dam phy: tudng 110

0,653.(6-0,22)/2=1,89 1,89

Do trong luong san truyén vao:

Gs3= 0,461.[6-(0,22.2)]/2.[6-(0,22.2)/2]/4 0,89

Gs,= (0,461.(4,5-0,22).(4,5-0,220)/8 1,055

Gs1=0,461.(1,05-0,22).(4,5-0,22)/2 0,81

Gs20=[0,461.(6-0,22.2)/4.(6-0,22)-(6-0,22.2)/4]/2 1,41

Cong va lam tron: 11,92
G,

Do trong lugng ban than dam doc0,22 x 0,5

Gp=0,22.0,5.2,5.(2,75+2) =1,31 1,31

Do trong lugng ban than dam phu 0,22 x 0,3

G¢p=2,5.0,22.0,3.[( 6-0,22)+(4,2-0,22)]/2=0,79 0,79

Do tai trong tudng xdy trén dam doc: (voi hé s6 giam 16 cira 0,7)

1,228.(2,75+2).0,7=4,083 4,083
Do tai trong tudng xay trén dam phy: tuong 110

21 0,653.(6-0,22)/2=1,89 1,89
Do trong luong san truyén vao:
Gs3= 0,461.[6-(0,22.2)]/2.[6-(0,22.2)]/4 1,78
Gso=0,461.(4,5-0,22).(4,5-0,22)/8 1,055
Gs6={0,461.(4.2-0,22)/2.{(4,5-0,22)-[(4,2-0,22)/2]} }/2 1,05
Gs20=[0,461.(6-0,22.2)/4.(6-0,22)-(6-0,22.2)/4]/2 1,41
Gs21=[0,461.(6-0,22.2)/4.(4,2-0,22)-(6-0,22.2)/4]/2 0,83
Cong va lam tron: 14,2

Gs

Do trong lwong ban than dam doc0,22 x 0,5
Gp=0,22.0,5.2,5.(2,75+2) =1,31 1,31
Do trong lugng ban than dam phu 0,22 x 0,3

3 G¢p=2,5.0,22.0,3.[( 4,2-0,22)+(5,4-0,22)]/2=0,76 0,76

Do tai trong tudng x4y trén dam doc:

G=1,228.2=2,46 2,46
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Do trong luong san truyén vao:
Gs3= 0,461.[6-(0,22.2)]/2.]6-(0,22.2)]/8 0,89
Ggs={0,461.(4.2-0,22)/2.{(4,5-0,22)-[(4,2-0,22)/2]}}/2 1,05
Gs1=[0,461.(6-0,22.2)/4.(4,2-0,22)-(6-0,22.2)/4]/2 0,83
Cong va lam tron: 7,29
Gy
Do trong lugng ban than dam doc0,22 x 0,5
Gp=0,22.0,5.2,5.(2,75+2) =1,31 1,31
Do trong lwong ban than dim phu 0,22 x 0,3
G¢p=2,5.0,22.0,3.[( 2,4-0,22)+(5,4-0,22)]/2=0,61 0,61
Do tai trong tudng xdy trén dam doc: 5 46
4 G=1,228.2=2,46 ’
Do trong lwong san truyén vao:
Gs10=0,461.(2,4-0,22)/2{(6-0,22.2)/2-[(2,4-0,22)/2]} 0,86
Gs1:={0,461.(2,4-0,22)/2{(4,5-0,22)-[(2,4-0,22)/2]} }/2 0,8
Gs2= 0,461.(2,4-0,22).(2,4-0,22)/8 0,248
Cong va lam tron: 6,28
Gs
Do trong luong ban than dam doc0,22 x 0,5
Gp=0,22.0,5.2,5.(2,75+2) =1,31 1,31
Do trong lugng ban than dam phu 0,22 x 0,3
G¢p=2,5.0,22.0,3.[( 6-0,22)+(2,4-0,22)]/2=0,66 0,66
Do tai trong tuong xay trén dam doc: (v6oi hé $0 giam 16 ctra 0,7)
1,228.(2,75+2).0,7=4,083 4,083
Do tai trong tudng xay trén dam phu: twong 110
0,653.(4,5-0,22)/2=1,40 1,40
5 Do trong lwong san truyén vao:
Pss= 0,461.[6-(0,22.2)]/2.[6-(0,22.2)]/8 1,78
Gso= (0,461.(4,5-0,22).(4,5-0,22)/2)/2 2,11
Gs10=0,461.(2,4-0,22)/2{(6-0,22.2)/2-[(2,4-0,22)/2]} 0,85
Gs11={0,461.(2,4-0,22)/2{(4,5-0,22)-[(2,4-0,22)/2]} }/2 0,8
Gsp=0,461.(2,4-0,22).(2,4-0,22)/16=0,248 0,248
Gs23=0,461.(6-0,22.2)/4.[(4,5-0,22)-(6-0,22.2)/4]/2=0,925 0,925
Cong va lam tron: 14,16
Ge
6 Do trong lwong ban than dam doc0,22 x 0,30
Gp=0,22.0,3.2,5[(2,4-0,22)+(6-0,22)/2]=0,84 0,84
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Do tai trong tudng xdy trén dam doc: (voi hé s6 giam 16 cira 0,7)
0,653.(2,18+2,78).0,7=2,27

.- A A . 2,27
Do tai trong tuong xay trén dam phu: tuong 110 189
0,653.(6-0,22)/2=1,89 ’
Do trong luong san truyén vao:
Pss=0,461.[6-(0,22.2)]/2.[6-(0,22.2)]/8 1,78
Gs,= (0,461.(4,5-0,22).(4,5-0,220)/2)/2 2,11
Gs16=0,461.(1,5-0,165)/2{(6-0,22.2)/2-[(1,5-0,165)/2]} 0,65
Gs14=0,461.(1,5-0,165)/2{(2,4-0,165)-[(1,5-0,165)/2]} 0,48
Gs23=0,461.(6-0,22.2)/4.[(4,5-0,22)-(6-0,22.2)/4]/2=0,925 0,925
Gs24=0,461.(1,5-0,22)(1,5-0,22)/8=0,094 0,094
Cong va lam tron: 11,04

Gy

Do trong luong ban than dam doc0,22 x 0,50
Gp=0,22.0,5.2,5[(2,4-0,22)+(6-0,22)/2]=0,84 1,31
Do tai trong tudng xdy trén dam doc: (voi hé s6 giam 16 cira 0,7)
0,653.(2,18+2,78).0,7=2,27 2,27
Do tai trong tudng xdy trén dam phy: tudng 110
0,653.(1,725-0,22)+(1,5-0,22)]=0,91 0,91
Do trong luong san truyén vao:

! Gs16=0,461.(1,5-0,165)/2{(6-0,22.2)/2-[(1,5-0,165)/2]} 0,65
Gs14=0,461.(1,5-0,165)/2{(2,4-0,165)-[(1,5-0,165)/2]} 0,48
Gs17=0,461.(1,725-0,165)/2{(6-0,22.2)/2-[(1,725-0,165)/2]} 0,57
Gs15=0,461.(1,5-0,165)/2{(2,4-0,165)-[(1,5-0,165)/2]} 0,48
Gs24=0,461.(1,5-0,22)(1,5-0,4)/8=0,094 0,094
Gs25=0,461.(1,725-0,22)/(1,725-0,22)/8=0,13 0,13
Cong va lam tron: 6,89

Gg
Do trong luong ban than dam doc0,22 x 0,30
Gp=0,22.0,3.2,5[(2,4-0,22)+(6-0,22)/2]=0,84 0,84
Do tai trong tudng xdy trén dam doc: (voi hé s6 giam 16 cira 0,6)
0,653.[(2,4-0,22)+(6-0,22)/2].0,7=2,173 2,31

8 Do trong luong san truyén vio:
Gs17=0,461.(1,725-0,165)/2{(6-0,22.2)/2-[(1,725-0,165)/2]} 0,57
Gs15=0,461.(1,5-0,165)/2{(2,4-0,165)-[(1,5-0,165)/2]} 0,48
Gs25=0,461.(1,725-0,22)/(1,725-0,22)/8=0,13 0,13
Cong va lam tron: 4,33
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5.1.4.2 Tai trong tac dung dam mai.
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Hinh 4.3 Dién chuyén tai mdi

bang Tinh tai phan bo dam tang mai (T/m)

STT | Loai tai trong va cach tinh Két qua

Om1

Do tai trong tlr san truyén vao dudi dang hinh tam giac voi tung d6 16n nhat

1 gss= 0,975.(4,2-0,22) = 3,88
+) D6i ra phan bd déu véi k = 0,625=05;=3,88.0,625=2,42 2,54

Om2

Do tai trong tir san truyén vao dudi dang hinh thangvéi tung do 16nnhat

Os14= 0,975.(6 — 0,22)/4=1,4
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+) D6i ra phan bd déu véi k = 0,875=0s,=1,4.0,875=1,23 1,23
Oms
3 gs6= 0,975.(2,4 — 0,22)/2=1,06

+) D6i ra phan bd déu véi k = 0,625=0s=1,4.0,875=1,23 1.23
Oma

Do tai trong tir san truyén vao dudi dang hinh tam giac voi tung d6 16n nhat

0s10=0,975.(6-0,22)/2=2,82

+) P6i ra phan bd déu véi k = 0,625=0s5=2,82.0,625=1,23 1,76
4 Do tai trong tlr san truyén vao dudi dang hinh thang véi tung do 16nnhat

0s9=0,025.(4,5-0,22)/2=0,054 0.05

+) P6i ra phan bd déu véi k = 0,937=05=0,054.0,937=1,30 ’

Cong va lam tron 1,81
Oms ‘ ,

Do tai trong tir san truyén vao dudi dang hinh tam giac véi tung d6 16n nhat
5 0s1s= 0,975.(1,725 — 0,22.)/2=0,733

+) P6i ra phan bd déu véi k = 0,625=0s,=0,73.0,625=0,46 0,46

TINH TAI TAP TRUNG CHUYEN VAO PAU COT MAI (T)

STT | Loai tai trong va cach tinh Két qua
Gml ]
Do trong lugng ban than dam doc0,22 x 0,4
Gp=0,22.0,4.2,5=0,22 0,22
Do trong luong san truyén vao:
1 Gs1= {0,975.(4,2-0,22)/2[.(6-0,22)-(4,2-0,22)/2]}/2=3,68 3,68
Gso={0,9751.(4,2-0,22)/2. [.(4,5-0,22-(4,2-0,22)/2] }/12=2,22 2,22
Cong va lam tron: 6,12
sz
5 Do trong luong ban than dam doc0,22 x 0,4

Gp=0,22.0,4.2,5=0,22 0,22
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Do trong luong san truyén vao:

Gs1= {0,975.(4,2-0,22)/2[.(6-0,22)-(4,2-0,22)/2]}/2=3,68 3,68

Gs,={0,9751.(4,2-0,22)/2. [.(4,5-0,22-(4,2-0,22)/2] }/12=2,22 2,22

Gs15= 0,975.[(6-0,22.)/2.(6-0,22)/2]/8=1,02 1,02

Cong va lam tron: 7,14
Gms

Do trong lugng ban than dam doc0,22 x 0,4

Gp=0,22.0,4.2,5=0,22 0,22

Do trong luong san truyén vao:

Gs15= 0,975.[(6-0,22)/2.(6-0,22)/2]/8=1,02 2,04
3 Gs5=0,975.(6-0,22.2)/2.(2,4-0,22)/2=2,95 2,95

Gs4={0,975.(2,4-0,22)/2.[(4,5-0,22)-(2,4-0,22)/2] }/2=3,38 3,38

Cong va lam tron: 8,59
Gm4

Do trong lugng ban than dam doc0,22 x 0,4

Gp=0,22.0,4.2,5=0,22 0,22

Do trong luong san truyén vao:

Gs5=0,975.(6-0,22.2)/2.(2,4-0,22)/2=2,95 2,95
4 Gs4={0,975.(2,4-0,22)/2.[(4,5-0,22)-(2,4-0,22)/2] }/2=1,695 1,695

Gs7=0,975.(4,5-0,22)(4,5-0,22)/16=1,12 1,12

Gs5=0,975.(6-0,22)/16=0,35 0,35

Cong va lam tron: 3,34
Gm5

Do trong lwong ban than dam doc0,22 x 0,4

Gp=0,22.0,4.2,5=0,22 0,22

Do trong luong san truyén vao:

Gs7=0,975.(4,5-0,22)(4,5-0,22)/16=1,12 1,12
5 | G=0,975.(6-0,22)/16=0,35 0,35

Gs11=0,975.(1,725-0,22)/2[(6-0,22)/2-(1,725-0,22)/2]=1,57 1,57

Gs1,=0,975.(1,725-0,22)/2.(4,5-0,22)/2=1,57 1,57

Cong va lam tron: 4,83
Gm6
6 Do trong lwong ban than dam doc0,22 x 0,4

Gp=0,22.0,4.2,5=0,22 0,22
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Do trong luong san truyén vao:

Gs11=0,975.(1,725-0,22)/2[(6-0,22)/2-(1,725-0,22)]=1,57 1,57

Gs1,=0,975.(1,725-0,22)/2.(4,5-0,22)/2=1,57 1,57

Cong va lam tron: 3,36
Ghi cha:

Riéng ting 7 c¢6 sé nd day 80(mm) chuyén vao véi tinh tai 1a:
[(6-0,22)/2+(4,5-0,22)/2].2,5.0,08.1,725=1,74 (T)
Tang 2 c¢6 mai che nhd ra ngoai, tai trong tic dung vao dam A-A1l
Dudi dang tam giac: 0,975.(4,5-0,22)/2.0,625=1,3 (T/m)
Tinh tai tap trung chuyén vao cot Al la:
Do san chuyén vao dang tam giac: 0,975.(4,5-0,22)%/4=4,46 (T)
Dudi dang hinh thang: 0,975.2,14.(4,28-2,14)=4,46 (T)
Bén than dam: 0,3.1.6,55.2,5=4,91 (T)
Vay Ga=18,3 (T)
Lac nay Ga la: 11,91+4,46+4,46=27,23 (T)
Tuong tu Gay 12 :4,46+4,46+4,91=13,83 (T)
Hoat tai ngudi va thiét bi.

Tai trong hoat tai nguoi va thiét bi trén san cac tang duoc iy theo bang mau cua
tiéu chuan TCVN: 2737-95

Bang 2.6: hoat tai nguoi va thiét bi

Stt | Tén phong Ki hiéu Hoat tai(daN/m) Hoat tai (T/m)
Tang 1

1 Phong hoi stic PHS 200 0.2
2 Sanh PS 300 0.3
3 Phong vé sinh PVS 200 0.2
4 Phong truc PT 200 0.2
5 Phong bac si PBS 300 0.2
6 Phong giao ban PGB 200 0.2
7 Hanh lang HL 300 0.3
8 Ban cong,logia BC,LG 400 0.4
Tang 2,3,4,5,6

8 | Phong diéu tri PDT 200 0.2
9 Phong v¢ sinh PVS 300 0.3
10 | Phong truc PT 200 0.2
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11 | Phong bac si PBS 300 0.3
12 | Phong giao ban PGB 200 0.2
13 | Hanh lang HL 300 0.3
14 | Ban cong,logia BC,LG 400 0.4

Xdc dinh hoat tdi tic dung vao dim tang khung
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Bang hoat tai 1 ting 2,4,6,8

HOAT TAI 1 PHAN BO DAM TANG (T/m)

STT | Loai tai trong va cach tinh Két qua
01
Do tai trong tir san truyén vao dudi dang hinh thang véi tung d¢ 16n nhat
gsa= 0,2.(6 — 0,22.2)/4=0,278
+) P6i ra phan bd déu véi k = 0,898=0,=0,278.0,898=0,25 0,25
L | ge=0.2.(4,5-0,22)/2=0,428
+) P6i ra phan bd déu véi k = 0,890=g¢5=0,428.0,890=0,38 0,38
Cong va lam tron: (; 0,63
2 s
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Do tai trong tir san thang truyén vao dudi dang hinh chit nhat voi
tung do 16n nhat
gss= 0,3.1,8/2=0,27 0,27
s ‘ ,
Do tai trong tir san truyén vao dudi dang hinh thang véi tung do 16n nhat
Qs12=0,2.(6 — 0,22.2)/4=0,278
+) D6i ra phan bd déu véi k = 0,806=05,=0,278.0,806=0,224 0,224
3 | 4s1s=0,2.(4,5-0,22)/2=0,428
+) P6i ra phan bd déu véi k = 0,877=0¢5=0,428.0,877=0,86 0,375
Cong va lam tron: Qs 0,60
07
Do tai trong tlr san truyén vao dudi dang hinh tam giac véi tung d6 16n nhét
4 0s10=0,4.(1,725-0,22)=0,602
+) P6i ra phan bd déu véi k = 0,625=055=0,602.0,625=0,376 0,376
Cong va lam tron: g; 0,38
HOAT TAI TAP TRUNG CHUYEN VAO PAU COT (T)
P1
Do trong lwong san truyén vao:
Pss=0,2.[(6-0,22.2)/2.(6-0,22.2)/2]/8=0,193 0,193
5 Ps,=0,2.(4,5-0,22).(4,5-0,22)/16=0,229 0,229
Gs20=[0,2.(6-0,22.2)/4.(6-0,22)-(6-0,22.2)/4]/2=0,61 0,61
Cong va lam tron: 1,032
P>
Do trong luong san truyén vao:
Pss= (0,2+0,3).[6-(0,22.2)]/2.]6-(0,22.2)]/8=0,483 0,483
6 Ps,=(0,2.(4,5-0,22).(4,5-0,220)/16=0,229 0,229
Gs20=[0,2.(6-0,22.2)/4.(6-0,22)-(6-0,22.2)/4]/2=0,61 0,61
Cong va lam tron: 1,032

Sinh vién thuc hién: Nguyén Vin Hoang
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Do trong luong san thang truyén vao: 0.729
7 P=0,3.1,8.5,4/4=0,729 ’

Cong va lam tron: 0,729
P4

Do trong luong san truyén vao:

Do trong lugng san thang truyén vao: 0.729

P+=0,3.1,8.5,4/4=0,729 ’

Cong va lam tron: 0,729
Ps

Do trong luong san truyén vio:

Pss= 0,2.[6-(0,22.2)]/2.[6-(0,22.2)]/8=0,483 0,483

Ps,=0,2.(4,5-0,22).(4,5-0,22)/16=0,229 0,229

Gs23=0,2.(6-0,22.2)/4.[(4,5-0,22)-(6-0,22.2)/4]/2=0,59 0,59

Cong va lam tron: 1,302
Ps

Do trong luong san truyén vao:

Pss= 0,2.{[6-(0,22.2)]/2.]6-(0,22.2)]/8=0,483 0,483

Ps,=0,2.(4,5-0,22).(4,5-0,220)/16=0,229 0,229

Gs23=0,2.(6-0,22.2)/4.[(4,5-0,22)-(6-0,22.2)/4]/2=0,59 0,59

Cong va lam tron: 1,302
Pz

Do trong lwong san truyén vao:

Ps17=0,4.(1,725-0,165)/2{(6-0,22.2)/2-[(1,725-0,165)/2]}=0,602 0,602

Ps15=0,4.(1,725-0,165)/2{(2,4-0,165)-[(1,725-0,165)/2]}=0,454 0,454

Gs25=0,4.(1,725-0,22)(1,725-0,22)/4=0,226 0,226

Cong va lam tron: 1,282
Ps

Do trong luong san truyén vao:

Ps17=0,4.(1,725-0,165)/2{(6-0,22.2)/2-[(1,725-0,165)/2]}=0,602 0,602

Ps15=0,4.(1,725-0,165)/2{(2,4-0,165)-[(1,725-0,165)/2]}=0,454 0,454

Gs25=0,4.(1,725-0,22)(1,725-0,22)/4=0,226 0,226

Cong va lam tron: 1,282
Xdc dinh hoat tdi 1 tic dung vao dim mdi
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HOAT TAI 1 TANG MAI (T/m)

STT | Loai tai trong va cach tinh Két qua

Om2

Do tai trong tlr san truyén vao dudi dang hinh thang véi tung do 16nnhat
Qs14= 0,03.(6 — 0,22)/4=0,043

+) Doi ra phan bd déu véi k = 0,875=0s,=0,043.0,875=0,04
2 Os16 = 0,03.(4,5-0,22)/2 =0,064 0,04
+) D6i ra phan bd déu vai k = 0,923=05,=0,043.0,923=0,059

Cong va lam tron 0,01

Oma

Do tai trong tir san truyén vao dudi dang hinh tam giac véi tung do 16n nhét

0s10=0,03.(6-0,22)/2=0,086
+) P6i ra phan bd déu véi k = 0,625=0s5=0,086.0,625=0,05 0.05
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Do tai trong tir san truyén vao dudi dang hinh thang vé6i tung do 16nnhat

0s9=0,03.(4,5-0,22)/2=0,064

+) P6i ra phan bd déu véi k = 0,625=05=0,064.0,625=0,04 0,04

Cong va lam tron 0,09
PP ‘

Do trong lugng san truyén vao:

Ps15= 0,03.[(6-0,22.)/2.(6-0,22)/2]/4=0,062 0,062

Ps14= 0,03.=0,031.(6-0,22.2)/4[(5,4-0,22)-(6-0,22.2)/4] 0,163

Ps17= 0,03.(4,5-0,22).(4,5-0,22)/4 0,137

Cong va lam tron: 0,362
I:>m4, Pm5 -

Do trong lugng san truyén vao:

Ps7=0,03.(4,5-0,22)(4,5-0,22)/8=0,068 0,068

Psg=0,03.[(6-0,22)/2. (6-0,22)/2]/8=0,032 0,032

Cong va lam tron: 0,1

Hoat tai 1 ting 3,5,7
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HOAT TAI 1 PHAN BO DAM TANG 3,5,7 (T/m)

STT | Loai tai trong va cach tinh Két qua
02

Do tai trong tir san truyén vao dudi dang hinh thang v6i tung d6 16n nht

gss= 0,3.(6 — 0,22.2)/4=0,417

+) Pbi ra phan bd déu vai k = 0,798=0s,=0,417.0,798=0,333 0,33
2 Do tai trong tir san truyén vao dudi dang hinh tam giac voi tung d6 16n nhat

0s7=0,3.(4,5-0,22)/2=0,642

+) D6i ra phan bd déu vai k = 0,625=0¢5=0,642.0,625=0,401 0,401

Cong va lam tron: q, 0,73
Js

Do tai trong tir san truyén vao dudi dang hinh tam giac voi tung d6 16n nhat
4 q$9=q,3.(2,4-0,22’):(‘),645

+) Doi ra phan bo déu voi k = 0,625—055=0,645.0,625=0,41 0,41

Cong va lam tron: g, 0,41
Js

Do tai trong tir san truyén vao dudi dang hinh tam giac voi tung d6 16n nhat
6 qSlSZP,2.(1,5-0,2’2):‘0,256

+) Poi ra phan bo déu voi k = 0,625=055=0,256.0,625=0,16 0,16

Cong va lam tron: gg 0,16
HOAT TAI TAP TRUNG CHUYEN VAO PAU COT (T)
STT | Loai tai trong va cach tinh Két qua
Py

Do trong luong san truyén vio:

Ps;= 0,3.(1,05-0,22).(4,5-0,4-0,22)/2=0,533 0,483

Cong va lam tron: 0,483
P2,P3

Sinh vién thuc hién: Nguyén Vin Hoang
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Do trong luong san truyén vao:

Pss= (0,2+0,3).[6-(0,22.2)]/2.]6-(0,22.2)]/8=0,483 0,483
Pss={0,3.(4,2-0,22)/2.{(4,5-0,22)-[(4,2-0,22)/2]} }/2=0,684 0,684
Gs21=[0,2.(6-0,22.2)/4.(4,2-0,22)-(6-0,22.2)/4]/2=0,36 0,36
Cong va lam tron: 0,167
P41 P5
Do trong lwong san truyén vao:
Ps10=0,3.(2,4-0,22)/2{(6-0,22.2)/2-[(2,4-0,22)/2]}=0,553 0,553
Ps11=0,3.(2,4-0,22)/2{(4,5-0,22)-[(2,4-0,22)/2] }/2=0,533 0,522
Gs2o=0,3.(2,4-0,22).(2,4-0,22)/8=0,178 0,178
Cong va lam tron: 1,153
P61 P7
Do trong lwong san truyén vao:
Ps16=0,2.(1,5-0,165)/2{(6-0,22.2)/2-[(1,5-0,165)/2]}=0,282 0,282
Ps14=0,2.(1,5-0,165)/2{(2,4-0,165)-[(1,5-0,165)/2]}=0,209 0,209
Gs24=0,2.(1,5-0,22)/8=0,016 0,016
Cong va lam tron: 1,80

Hoat tai 2 tAing maAi.
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HOAT TAI 2 TANG MAI (T/m)
STT | Loai tai trong va cach tinh Két qua

Om1

Do tai trong tir san truyén vao dudi dang hinh tam giac voi tung d6 16n nhat

1 0sa= 0,03.(4,2-0,22) = 0,12
+) P6i ra phan bd déu véi k = 0,625=0s3=0,12.0,625=0,075 0,08

Om3

Do tai trong tlr san truyén vao dudi dang hinh tam giac voi tung d6 16n nhat
3 0se= 0,03.(2,4 — 0,22)/2=0,033
+) P6i ra phan bd déu véi k = 0,625=0s=0,033.0,875=0,02 0,02

Oms

Do tai trong tir san truyén vao dudi dang hinh tam giac voi tung d6 16n nhat

5 (s13= 0,03.(1,725 — 0,22.)/2=0,023
+) P6i ra phan bd déu véi k = 0,625=0s,=0,023.0,625=0,014 0,014

I:)ml
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Do trong luong san truyén vao:

Ps1= {0,03.(4,2-0,22)/2[.(6-0,22)-(4,2-0,22)/2] }/2=0,113 0,113
6 Ps,={0,03.(4,2-0,22)/2. [.(4,5-0,22-(4,2-0,22)/2] }/2=0,068 0,068

Cong va lam tron: 0,18
Pz ‘

Do trong lugng san truyén vao:

Ps1= {0,03.(4,2-0,22)/2[.(6-0,22)-(4,2-0,22)/2] }/2=1,113 0,113
! Ps,={0,03.(4,2-0,22)/2. [.(4,5-0,22-(4,2-0,22)/2]}/2=0,068 0,068

Cong va lam tron: 0,18
Prs ‘

Do trong lugng san truyén vao:

Pss=0,03.(6-0,22)/2.(2,4-0,22)/2=0,094 0,094
8 Ps4={0,03.(2,4-0,22)/2.[(4,5-0,22)-(2,4-0,22)/2]}/2=0,052 0,052

Cong va lam tron: 0,146
I:>m4

Do trong luong san truyén vao:

Pss=0,03.(6-0,22)/2.(2,4-0,22)/2=0,094 0,094
9 Ps4={0,03.(2,4-0,22)/2.[(4,5-0,22)-(2,4-0,22)/2]}/2=0,052 0,052

Cong va lam tron: 0,146
I:>m5 .

Do trong lugng san truyén vao:

Ps1:=0,03.(1,725-0,22)/2[(6-0,22)/2-(1,725-0,22)]=0,031 0,031
10 Ps1,=0,03.(1,725-0,22)/2.(4,5-0,22)/2=0,048 0,048

Cong va lam tron: 0,08
I:)m6 ]

Do trong lugng san truyén vao:

Ps1:=0,03.(1,725-0,22)/2[(6-0,22)/2-(1,725-0,22)]=0,031 0,031
11 | pg;,=0,03.(1,725-0,22)/2.(4,5-0,22)/2=0,048 0,048

Cong va lam tron: 0,08

Tai trong ngang.

Tai trong gio.

Tai trong gié duoc xac dinh theo tiéu chuin Viét Nam TCVN 2737-95. Vi ¢6ng trinh c6
chiéu cao nhé (H < 40,0m), do d6 cong trinh chi tinh toan dén thanh phan gi6 tinh.

Gia trj tiéu chuan thanh phan tinh cua tai trong gid tac dung phan bd déu trén mot don vi
dién tich dugc xac dinh theo cong thuc sau:
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Wi =n.W,.k.c

Trong do: n: hé sb do tin cdy cua tai trong gio n = 1.2
“W,: Gia tri 4p lyc gio tiéu chudn ldy theo ban d6 phan ving ap luc gid. Theo TCVN
2737-95, khu vuc huyén Tién Ling thanh phd Hai Phong thudc ving IV-B c6 W= 155
kG/m?.
- k: Hé s6 tinh dén sy thay ddi ap luc gié theo do cao so voi mdc chuin va dang dia hinh,
hé s k tra theo bang 5 TCVN 2737-95. Pia hinh dang B.
- ¢: Heé s6 khi dong , 14y theo chi dan bang 6 TCVN 2737-95, phu thudc vao hinh khéi
cong trinh va hinh dang bé mit don g16.V&i cong trinh c6 hinh khdi chir nhat, bé mat
cong trinh vudng goc v6i hudng gié thi hé sb khi dong ddi véi mit dén gio la c = 0,8 va
vo1 mat hat gio 1a ¢ = 0,6.
Ap luc gi6 thay dbi theo d cao ciia cong trinh theo hé sé k. Pé don gian trong tinh toan,
trong khoang mdi tang ta coi ap luc gi6 13 phan bd déu, hé sb k 13y 1a gia tri tng voi do
cao tal muc san téng trén. Gia tri hé sb k va ap luc gié phan bd tung téng duoc tinh nhu
trong bang.
Gio6 day: qa= Won.kiCyB
Gi6 hat: an= Wo_n.ki,Ch,B
Trong d6: W 13 4p luc gi6 tiéu chuan ldy theo ban d6 an luc gio.

n: 1a hé sb vuot tai.

B : 1a chiéu cao tinh tir mot nira chiéu cao tang trén va mot nira tudng dudi.

C : hé s6 khi dong.

Bang Ap lirc gié

Ting |H(m) |Z(m) |k n Bm |Cs |G ?1‘1_ m ‘(1; -
1 33 |33 |08L |12 |[375 |08 |06 |0452 |0339
2 36 |69 |094 |12 [375 |08 |06 |0524 |0393
3 36 |105 |1 12 |375 |08 |06 |0558 |0418
4 36 |141 |107 |12 |375 |08 |06 0597 |0.447
5 36 |177 |111 |12 |375 |08 |06 |0619 |0.464
6 36 |213 |112 |12 |375 |08 |06 |0.625 |0468
7 36 |249 |115 |12 |375 |08 |06 |0.641 |0481
8 3 279 |118 |12 |375 |08 |06 0658 |0.493

Tang 2 c6 mai che nho ra ngoai, tai trong tac dung vao dim A-Al Ia:
Duéi dang tam gidc: 0,03.(4,5-0,22)/2.0,625=0,04 (T/m)
Tinh tai tap trung chuyén vao cot Al 1a:
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Do san chuyén vao dang tam giac: 0,03.(4,5-0,22)%/4=0,137 (T)

Dudi dang hinh thang: 0,03.2,14.(4,28-2,14)=0,137 (T)

Vay Pa1=0,274 (T)

Lac nay Pa la: 1,57+0,274=1,844 (T)

Tinh toan ndi luc va td hop tai trong

Tinh todn ndi luc.

So @b tinh toan.

So do tinh ctia cong trinh 13 so @6 khung phang ngam tai mat dai mong.

Tiét dién cot va dam 1ay dung nhu kich thudc so bd

Truc ddm lay gan ding ndm ngang & mirc san.

Truc ¢t gitra trung truc nha ¢ vi tri cac cdt dé dam bao tinh chinh x4c so v&i mo hinh chia
tai.

Chiéu dai tinh toan ctia dAm ldy bang khoang cach cac truc cot twong Gmg, chiéu dai tinh
toan cac phan tir cot cac tang trén l1dy bang khoang cach cac san.

Tai trong.
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So do tinh tai tac dung vao khung
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Sor do hoat tdi 1 tac dung vao khung
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So dé gié trdi tdc dung vao khung
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So do gié trdi tac dung vao khung
Tai trong tinh toan dé xac dinh néi luc bao gém: Tinh tai ban than; hoat tai st dung; tai
trong gio.
Tinh tai duoc chét theo so @ phan tai 1én dam nhu da tinh & trén.
Hoat tai dugc chat theo nguyén tac léch tﬁng l1éch nhip véi cac tai HT1, HT2 va HT ( la
gia tri to hop cia HT1 véi HT2 ).
Tai trong gi6 1a thanh phan gi6 tinh
Vay ta co6 cac truong hop hop tai trong khi dua vao tinh toan nhu sau:
Tinh tai: TT
Hoat tai 1: HT1
Hoat tai 2: HT2
GioT
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Gi6 P
Céc t6 hop tai trong la:
TH1: TT+HT1

TH2 : TT+HT2
TH3: TT+HT1+HT2
THA4: TT+GT
THS: TT+GP
TH6: TT+0,9(HT1+GT)
THT7: TT+0,9(HT1+GP
THS: TT+0,9.(HT2+GT)
THO: TT+0,9.(HT2+GP)
TH10: TT+0,9.(TH1+HT2+GT)
TH11: TT+0,9.(TH1+TH2+GP)
TH BAO:

TH1+TH2+TH3+TH4+TH5+TH6+TH7+TH8+TH9+TH10+TH11

Phuong phap tinh.

Dung chuong trinh SAP2000 V16 dé giai ndi luc. Két qua tinh toan noi lyc xem trong
phan phy luc (chi 13y ra két qua ndi luc can ding trong tinh toan).

Bao ndi luc tinh toén.

Céc luc duge to hop dé tinh toan la:

- Tinh tai: TT

- Hoat tai: Chi lay mot trong 3 gia tri HT1, HT2 hodc HT cho bét ki t6 hop nao

- Gi6: Lay gia trj cta gié hut va gio day cho bat ki t6 hop nao.

Noi luc duoce to hop voi céc loai t0 hop sau: To hop co ban I, To hop co ban 11

- Tb hop co ban I: gém ndi luc do tinh tai voi mot ndi Iuc hoat tai (hoat tai hoac tai
trong gio).

T6 hop co ban II: gdm ndi luc do tinh tai véi cac trudng hop noi luc do hoat tai hodc tai
trong gi6 gay ra véi hé sb to hop cua tai trong ngén han 13 0,9,

Viéc t6 hop s& dugc tién hanh v6i nhitng tiét dién nguy hiém nhat d6 1a: véi phan tir cot 1a
tiét dién chan cot va tiét dién dinh cot ; voi tiét dién dam la tiét dién 2 bén dau dam, tiét
dién chinh giira ddm va tiét dién dudi tai trong tap trung ( tiét dién dudi ddm phu )

Két qua to hop noi lyc cho cac phan tir ddm va cac phan tir cot trong Phu luc.

Trong pham vi ciia dd 4n t8t nghiép ta chi lwa chon mot khung theo yéu ciu cta gido vién
huéng dan, tinh todn mot ciu thang bd, mot san dién hinh, & day chon khung K7

57
Sinh vién thuc hién: Nguyén Vin Hoang



PO AN TOT NGHIEP TRUONG DAI HOC DAN LAP HAI PHONG

B B C I L F E
L&l Al LR A4
e - Ty = =
- oy — =T =T
JN . 1é 79 &7 95 1d3
L [ag] — o- - ]
- =¥ a ] - ]
L &2 . |14 78 84 94 142
i £ = =) ) -
- o e} s - i)
-2 .11z 7 LR X 1d1
s — =% [ o) ™
- oy tg i =T e
» 20 o B Fa &4 22 18
28] = = “0 =r oy
- (=¥ ¥} ra = L
I v BB Fh ad 2] a7
= = & 4 2 o
! L4 " |Bé 74 42 7d 28 3
= = & = = 2
| L7 . B ER| g1 a7 r
L 4 L [%9]
o T e = 2
n [ ] L] n L [ ] L]
L] 17 C1] L] L] 1]

Hinh : Tén cdu kién cia khung
5.3.Tinh toan cot

5.3.1. Tinh toan cét thépdec cho cét.

Duya vao di€u kién lam viéc cta cac cdt ta phan loai cac cot co di€u ki¢n lam viée
tuong duong nhau vao mot nhom:

nhom Tén cot truc Cot tinh toan
1 AB C41

2 B1,D C25

3 E,F.G C9

5.3.1.1. Tinh toan cét C9.

- Tiét dién cot: 0,4x0,4cm.
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- Chiéu dai tinh toan I, = 0,7H = 0,7x3,75 = 2,625 (m) = 262,5 (cm)

- Giathiéfta=a’=5cm —h,=h—-a=40-5=35(cm)

- Zy,=h,—a=35-5=30(cm)

- D6 manh A, = I/h = 262,5/40 =6,56< 8 — bo qua anh hudng caa udn doc.
— L4y hé s6 anh hudng cia udn doc n = 1

- Do léch tim ngau nhién

1,1 1 1

e, =max(—=H;==h,)=max 3750; —400)=(6,25 13)mm
a (600 30 c) (600 30 )=( )
Noi luc duge chon tir bang td hop noi luc va dugc ghi chi tiét & bang dudi:
Ky hi¢u TH e a2 L €= €, = max
cipnoi | tai | Dacdiemevacdp by N ) | MING | B | (e e
ndi luc (m)
luc trong (m) (m)
1 THS | Mpax Ny -13.20 | -258.70 0.051 | 0.013 0.051
2 TH11 | Npax M -12.34 | -313.28 0.039 | 0.013 0.039
3 TH7 | M, N cung 16n -7.60 -311.63 0.024 | 0.013 0.024
5.3.1.1.1. Tinh toan cho cap ndi luc s6 1 :
M = -13,20 (Tm)
N = -258,70 (T)
+e=nmn.eg+h/2-a=1.0,051+0,4/2 - 0,05 =0,201 (cm)
+ Str dung bé tong cip do bé B25 thép CII — &g =0,582
= N _ 258,70 ~0,446(m)
R,.b 1450.0,4
+ £g.h, = 0,582.0,35 =0,204 (M)
=X > Eghy — Nén l1éch tambe
e Xac dinh lai x (bang cé&ch giai phuong trinh bac 3):
X3+ ax® +a;X +a,= 0
a=—-2+¢& h=-(2+0582).035 = -0,904
59
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-N[2e&+ 1- & Z, ]h,

= Rbb =

Q= —258,70x[2x0,201x 0,582 + (1-0,582) x0,3] x 0,35 B

° 1450x 0,4

8

—0,056

= 2N§+2§Rhoz + 1- & hZ,=

b

_2.258,70%0,201
1450% 0,4

+2x0,582x 0,35 +(1-0,582) x 0,35% 0,3 = 0,366

—x= 0,306 m
,  Ne — Rbx. h,— 0,5x
'A% - RSCZB.
258,70x0,201-1450x 0,45x 0,306 x (0,40 —0,5x 0,306)
28000x0,3

=A'=

= A’=A =20,29 cm?
5.3.1.1.2. Tinh cét thép d6i xirng cho cap2

= 0,002029(m?)

M =-12,34 (Tm)
N =-313,28 (T)
+e=mn.ep+h/2-a=1.0,039 +0,4/2 - 0,05=0,189 (m)
+ Sir dung bé tong cap do bé B25 thép C2 — & =0,582
e N _ 31328
R,b 1450x0,4
+ &r.h, = 0,582.0,35 =0,204 (m)
= X > Eghy — Nén 1éch tam bé
e Xac dinh lai x (bang cach giai phuong trinh bac 3):
X+ ax? +a;X +a,= 0 ¢o:
a=-2+¢& h=-(2+0,582).040 = —-0,904
_ 2Ne
" Rb
~2.313,28x 0,189

Sa = +2x0,582x0,35° + (1-0,582) x 0,35% 0,3=0,391
1450x 0,44

=0,540(m)

ai +2§R 02+ 1- gR hoza:
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_-N[2e&+ 1-& Z,]h,

£

R.b
_ —313,28x[2x0,189x 0,582 + (1-0,582) x 0,3] x 0,35 — 0065
1450x 0,4
= x =0,317m
, Ne — Rbx. hy— 0,5x
a R..Z,
A= 313,28x 0,187 -1450x0,4x 0,317 x(0,40-0,5%x0,317) ~0,002872(m?)
28000x 0,3

— Ay = A = 28,72(cm?)
5.3.1.1.3. Tinh cot thép déi xing cho cap 3

M = 7,60 (Tm)
N = 311,63 (T)
+e=n.60+h/2—a=10,024+0,4/2 -0,05=0,174 (m)
+ Str dung bé tong cap do bé B20 thép C2 — &g =0,582
x=_ = 31183 4537 (m)
R,b 1450x 0,4

+ &r.N, = 0,582.0,35 =0,204 (M)
—x > Eghy — Nén Iéch tam bé

e Xac dinh lai x (bang cach giai phuong trinh bac 3):

X+ ax? +a;X +a,= 0 ¢o:

2Ne
a, = b +2&5h*+ 1- & hZ, =

b

~ 2.311,63x0,192
1450x 0,4

+2x0,582x0,35° +(1-0,582) x0,35x0,3=0,374

C-N[2e&+ 1-& Z,]h,

&

R.b
_ —311,63x[2x0,174x 0,582 + (1-0,582) x 0,3] x 0,35 0062
1450 0,4 ’
a,= -2+ & h=—(2+0582).0,35 = —0,904
—x= 0,340 m
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Ne — Rbx. h)— 0,5x
R.Z

sC—a

~ 311,63x0,174-1450x 0,4 x 0,340 (0,35-0,5x 0,340)
28000x 0,3

A=

= A
— Ag = A, = 22,42(cm?)
— Ta chon dién tich cbt thép tinh toan duoc & cap noi luc sb 2 dé bd tri thép cho cot 1a
28,72 (cm?)
Vay ta chon 6¢ 25 c6 As=29,45 cm?
e Xac dinh ham lugng cbt thép tdi thiéu theo do manh A
N, 245
r 0,288x0,5
— A>17 — umin=0,1 %
+ Ham luong ct thép
A, 29,45

= bxh, ~ 4035
Hmin< M < Hmax — théa man

=0,002242(m?)

17,01

x100%=2,1%>11_. = 0,1%

5.3.1.2. TINH TOAN COT C25

N1 lyc dugce chon tur bang t0 hop noi luc va duoc ghi chi tiét & bang dudi:
Bang : Noi lyc cot C25

Kyhiéu | THti |Dacdiém cia M 07 | g | CoTMAX
cap ndi luc trong cap ndi luc (T.m) N(T) M/N (m) (1 &)
(m) (m)
TH5 M max Niw -5.39 | -93.89 | 0.057 | 0.01 0.057
TH10 | Npax M 3.86 | -144.77 | 0.027 | 0.01 0.027
3 TH10 |M,Ncunglén | -3.26 | -143.84 | 0.023 | 0.01 0.023
Do léch tAm ngau nhién
e, = max(i H ;i he) = max(i3750; i300) = (6,25 ~10)cm
600 30 600 30

Chiéu dai tinh toan 1, = 0,7H = 0,7x3,75 = 2,625 (m) = 262,5 (cm)

Gia thiéta=a’=5cm — h,=h—a=30-5=25 (cm)

Z,=h,—a=25-5=20(cm)

Do manh A, = I,/h = 262,5/30 = 8,75> 8 — xét dén anh hudng cta udn doc.
5.3.1.2.1. Tinh to&n cho cip noi luc s6 1 :

62
Sinh vién thuc hién: Nguyén Vin Hoang



PO AN TOT NGHIEP TRUONG DAI HOC DAN LAP HAI PHONG
M = -5,39(Tm)

N =-93,89 (T)

Luc doc té1 han dugc tinh theo cong thirc:

2,50.E,.J,

2
IO

Ncr =

0,2.,+1,05h 0,2.0,057 +1,05.0,3
1,5, +h  1,5.0,057+0,3
_bh* 0,303
12 12
~2,5.0,846.30.10°.6,75.10™
o 2,625°
“1-N/N_, 1-9389/621,23
+e=mn.e0+h/2-a=1,18.0,058 + 0,3/2 - 0,05 =0,168(cm)
+ Str dung bé tong cap do be B25 thép CII — &g =0,582
=N 93,89 =0,216(m)
R,.b 1450.0,3
+ Er.n, = 0,582.0,25 =0,146 (m)
—X >Er.hy— Nén léch tdm bé
e Xac dinh lai x (bang céach giai phuong trinh bac 3):
X+ ax? +a;X +a,= 0 ¢o:

trong do:0 = =0,846

=6,75.10"

Jy

=N =621,23

=7

_29389x0,188 (5820, 25% + (1-0,582)x 0,25 0,2 = 0,166
1450x 0,3
ao_—N[z.e.gR+ 1- & Z, |h,
Rb
_ -93,89x[2x0,168x0,582+ 1 -0,582)0,2]x0.25 _ 1\
1450 0,3
a,= -2+ & h=—(2+058).0,35 = —0,646
=X = 0,187 m
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Ne — R)bx. h)— 0,5x
R Z

sC—a

~93,89x0,168 -1450x0,3x 0,187 % (0,25-0,5x%0,187)
28000x 0,2

A=

= A’

=A = A, = 5,37(cm?)
5.3.1.2.2. Tinh cét thép dbi xieng cho cip 2

=0,000537(m?)

M = 3,86 (Tm)
N =-144,77 (T)
Luc doc té1 han dugc tinh theo cong thirc:

_2,50.E,.J,

cr 2
IO

N

0,2.e,+1,05h 0,2.0,027 +1,05.0,3
1,5¢,+h 15.0,027 +0,3

_bh® 0,303
12 12

~ 2,5.0,942.30.10°6,75.10™

2,625°

-1 . L 1,26

1-N/N, 1-144,77/692,17

trong do:0 =

=0,942

J, =6,75.10"

=N

cr

=692,17

=1

+e=n.60+h/2—a=1,26.0,025+0,3/2 - 0,05=0,134 (m)
+ Str dung bé tong cip do bé B25 thép C2 — &g =0,582
e N _ AT e
R,b 1450x0,3

+ &x.h, = 0,582.0,25 =0,146 (m)
—=X>Eg.Ny= Nén léch tam bé.

e Xac dinh lai x (bang céach giai phuong trinh bac 3):

X3+ ax? +a;x +a,= 0 co:

:2N5+2§R 24 1- & hZ, =

b

_ 2.144,77x0,134
1450x 0,3

+2x0,582x0,25° +(1-0,582) x 0,25x0,2 =0,183
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_-N[2e&+ 1-& Z,|h,

% RD

oa, = —144,77x[2x0,134x 0,582 + (1-0,582) x0,2] x 0,25 — 0,020
1450x% 0,3

a=-2+¢& h=-(2+0582).0,25 = -0,646

—x=0228m
,  Ne — Rbx. h,— 0,5x

& - RSCZa

N Ag, _ 144,77 x 0,134 -1450x 0,3x 0,228 x (0,25-0,5x 0,228) ~0,001048(m?)
28000x 0,2

— A = A, = 10,48(cm?)
5.3.1.2.3. Tinh cot thép déi xing cho cap 3
M = 3,26 (Tm)
N =143,84 (T)
Luc doc té1 han dugc tinh theo cong thurc:
N = 2,50.E,.J,
cr |02
0,2.¢,+1,05h B 0,2.0,023+1,05.0,3
1,5¢,+h 1,5.0,023+0,3
B b.h® B 0,3.0,3°
12 12
3 2,5.0,956.30.10°.6,75.10™*
2,625°
= L = L =126
1-N/N, 1-143,84/702,75

trong do:0 =

=0,956

J, =6,75.10"

=N

cr

=702,75

=1

+e=mn.ep+h/2-a=1,25.0,023 + 0,3/2 - 0,05=0,128 (m)
+ Str dung bé tong cip do bé B25 thép C2 — &g =0,582
= N _ 143,84
R,b 1450x0,3
+ Er., = 0,582.0,25 =0,146 (M)
=X > Eghy=>Nén 1éch tam bé
e Xac dinh lai x (bang céach giai phuong trinh bac 3):

=0,331 (m)
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X3+ ax® +a;X +a,= 0 ¢o:

:2Nbe+2§R 02+ 1- & hZ,=

b

_2x14384x0.128 5 | 0,582 0,25 + (1—0,582) x 0,25x 0,2 = 0,179
1450x 0,3
_—N[Z.e.ch + 1- & Z,]h, B
%= R B
oo - ~143.84x[2x0128x0,582+(1-0,562)x0,2]x0,25 _ (11

1450 0,3
a,= — 2+ & h=— (2+0582).025 = —0,646

=x= 0,226 m
A = Ne — Rbx. h,— 0,5x
- RSCZa
A= 143,84x0,128-1450x0,3x 0,226 x (0,25-0,5%0,226) _ 0,000895(m?)

28000x 0,2

A = A, = 8,95(cm?)
—Ta chon dién tich cdt thép tinh todn dwoc & cap ndi luc sé 2 dé bé tri thép cho cét 1a
10,48 (cm?)
Vay ta chon 4¢20 c6 As= 12,57 cm?

e Xac dinh ham lugng cot thép tdi thiéu theo do manh A

A= I—o = ﬂ =28,35
r 0,288x0,3
3554 >17 —> pmin=0,1 %
+ Ham luong ct thép
A, 12,57

bxh, 30x25
Hmin< M < Hmax — thoa man

x100%=1,67%>|_. = 0,1%

5.3.2.  Tinh toan cét thép dai cho cjt
e Puong kinh cét dai:
¢SW 2

Ta chon cot dai ¢6 nhom C,.

¢max- _ g —
. ,5mm)_(4 ;5) =5,5(mm)

66
Sinh vién thuc hién: Nguyén Vin Hoang



PO AN TOT NGHIEP TRUONG DAI HOC DAN LAP HAI PHONG

e Khoang céch cét dai s:
Trong doan ndi trong cbt thép doc
s < (10.¢min; 500mm) = (10.22 ; 500mm) = 220 (mm) — Chon s = 100 (mm)
Cac doan con lai
s < (15.¢min; 500mm) = (15.22 ; 500mm) = 330 (mm) — Chon s = 200 (mm)
5.3.3. Tinh toan cdu tgo nat goc trén cung:

Nut goc 1a nat giao gitra
e Phén tir dAm 96 va phan tir cot 48
Chiéu dai neo cbt thép & nit goc phu thude vao ti s6 eo/hey.
e Dua vao bang té hop ndi luc cot, ta chon ra cap ndi luc M, N cua phan tir s648 ¢
d6 léch tam e, 16n nhat. D6 1a cap noi luc thudc td hop 7 ¢6 M = 2,24 (T.m); N = 11,77
(T) c6 e,= 19,02 (cm).
— eo/heer = 19,02/30 = 0,634>0,5 — Vay ta s¢ ciu tao cot thép nut goc trén cung
theo truong hop e /s> 0,5.
Lai c6 r=400>15d=15.18=290 = céu tao nat khung 14 c6 nach.
5.4.Tinh toan dAm
Do ndi luc tinh toan trong cac dam thay doi khong 16n nén ta chi tinh véi mot s6 dam tiéu
biéu va dit cdt thép chung cho mgt nhém cac dam ¢6 nodi luc nhé hon no, cu thé nhu sau:
5.4.1. Tinh thép c6t doc dim bién ting mot:
Tinh toan cho phan tir ddm D97
-19,16 (T.m) -17,49 (T.m)

7,02 (T.m)
6000

®

Hinh : néi luc tinh todn dam
5.4.1.1. Tinh thép chiu mémen dwong, tiét dién II-11
- Momen giita nhip : M = 7,02(T.m)
Bé rong canh dua vao tinh toan : b, =b + 2.¢;
Trong d6 ¢, khong vuot qua tri s bé nhit trong 3 gid tri sau:

+ Mot phan sau nhip tinh toan cua dam: 1/6 = 6/6 = 1 (m)

+ 6.h, =6.0,13 = 0,78 (m) (h, = 13 (cm) : chiéu cao cua cénh, l4y bang chiéu
day ban.)

Vay ldy ¢; =90 (cm) = b, =22 + 2x90 = 202(cm)
Gia thiét a=6 (cm) = hy =50 - 6 = 44(cm)
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Xéc dinh vi tri tryc trung hoa:
M. = Rp.be.he.(hg - 0,5.h)
= 1450.2,02.0,13.(0,44 - 0,5.0,13)= 142,79(T.m)
Tacdé M =6,822 (T.m) < M, = 142,79 (T.m) nén truc trung hoa di qua canh, tinh toan
theo tiét dién chit nhat 202 x 50 (cm).
o = M 7,02
" Rnbhé 1450x2,02x0,44*

£=0,5( 1+V1-20)= 0,5 ( 1+4/1-2x0,012)= 0,994
oM 7,02
""R_h, 28000x0,994x0,44
_E 573

p=—2 =212 %100%=0,59%>, =0,1%
bh, 22.44

Chon thép: 3&18; F,=7,63 (cm?)
5.4.1.2.  Tinh thép chiu mé men ém dau trdi , tiét dién I-1 :
M6 men ddu B ¢6: M = - 19,16 T.m
Tinh véi tiét dién chit nhat 22x50 (cm)
M 19,16

Q= ——= _—0,034<a, =0,413
Rbh  1450x 2,02x 0,44

—¢ = 05 (1+1-2a)= 0,5 (1+1-2x0,034) = 0,982

=0,012<0,=0,413

=0,000573 (m?)=5,73 (cm?)

0

F = M__ 19,16 =0,001582 m*> =15,82 cm?
RCh 28000x 0,982 % 0,44
w= e 21982 00— 163% 5 1, =0,1%
bh, 22.44

Ta bd tri thép 2 16p gdbm: 33320 va 22522; F, = 17,028(cm?)
5.4.1.3. Tinh thép chiu mé men am dau phii tiét di¢n ITI-111
M6 men dau A c6: M = -17,49(T.m)
Tinh véi tiét dién chir nhat 50x22 (cm)
a, = M —= 17,49 -=0,022 <, =0,413
Rbh’ 1450x2,02x0,44
=¢ = 0,5(1++1-2a)= 0,5 (1+4/1-2x0,022) = 0,989
E_ M 17,49
* R(¢h, 28000x0,989x% 0,44

=0,001003 m* =10,03 cm?
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_ B 1003 0096 =1,04% > . =0,1%
bh, 22.44

Ta b tri thép 2 16p gdm: 5820; F, = 15,7 (cm?)

5.4.2. Tinh todn cot dai cho dam. ( Khi khéng ddt cét xién )
Pé don gian trong thi cong, ta tinh toan cdt dai cho dam c6 luc cat 16n nhat va bd tri
tuong tu cho cac dam con lai.
1.1, Luyc cit 16n nhat trong cac dam: Qmax = 22,93 (T)

Kiém tra diéu kién han ché vé luc cét, ddm bao bé tong khong bi pha hoai trén tiét dién
nghiéng theo tng suat nén chinh: Qmax<0,3.Qw1.Pp1.Rp.0.ho
Do chua c6 bb tri cot dai nén ta gia thiét gy..@p= 1
Vé phai: VP = 1x1450x0,22x0,46 = 146,74 (T)
Qmax = 22,93 (T) < 146,74 (T)= Thod min diéu kién.
- Kiém tra su can thiét phai dat cot dai

Qrmax<0,6.Rpr.b.hg=>23,79(T)>0,6x105x0,22x0,46= 6,37 (T)=> khong théa man.

Nhu vdy bé tong khong du kha niang chiu cit dudi tac dung cua wng suat tiép do lec
cit Q gay ra. Ta can phai tinh toan cét dai.

Chon duong kinh cbt dai 1a @8 thép CI, c6 dién tich tiét dién 1a f; = 0,503 cm?. S6
nhanh cot dai n = 2.
Khoang cach tinh toan cta cét dai:
u =R_.nF,. 8R.DMY _ 55500 2x0,503x 10+ 8X109%0, 22x0, 46" _ 0,168(m)
Q? 22,93
=168(mm)
Khoang cach cuc dai giira hai cdt dai: ( diéu kién dam bao két ciu khong bi pha hoai theo
tiét di€n nghiéng nam gitra hai cot dai, khi do6 chi c6 bé tong chiu luc cat )
U - 1,5.R, b.h} _ 1,5x105x 0,22 x0,46°
i Q 22,93

Khoéng cach cbt dai theo ciu tao:

=0,320(m) = 320(mm)

1.1
~h==>500=166 ‘ ‘
U, <13 3 (Véi ddm c6 chidu cao h =500 (mm)).
220

—khoang cach cbt dai thiét ké 1a: s=min(uy, Unmax, Ugt)=150
Viy ta chon khoang cach céc c6t dai nhu sau:
+ 2 dau dam (khoang1/4 nhip dam) dung @8a150 (mm).
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+ phan con lai dung &8 a200 (mm).

Do ciu tao thép dat gdm 2 16p, nén bén canh nhitng dai di tinh toan ta con dit thém
dai C cho 16p thép thtr 2 v6i khoang cach theo ciu tao 1a u= 100(cm)

5.4.3. Tinh toan cot treo:
O chd dam phu ké 1én ddm chinh c6 tai trong tap trung tir dAm phu truyén vao cin cé cbt
treo dé gia ¢d cho dam chinh dé tranh sy pha hoai cuc bo. O day ta dung ¢t dai lam cbt
treo.
Dién tinh c6t thép treo la:
N 19,86

F =—=—2""_-0,000883(m?) =8,83(cm?)
R~ 22500

Diing thép dai ¢8 c6 A=0,502 cm?
Sé dai can thiét 1a:

F 8,83

tr —
n.0,502 2.0,502
Vay ta chon 10 dai mdi bén 5 dai trong khoang

Hage-hgp=500-300=200 (mm)

Vay khoang cach giita cac cdt treo 1a: 200/5=40(mm)

Viy ta dat @8 a40 (mm) & canh ving dam chinh c6 dam phu gdi vao.

Viéc tinh toan c6t thép cua dam giita cling tuong tu nhu dam bién. Mit khac do sy
thay doi ndi luc trong dam gitta cac ting khong dang ké, nén viée tinh toan c6t thép dam
dugc 13p thanh bang tinh excel, chi can nhap ndi lyc vao va chon cot thép cho phu hop
Vo1 gia tri c6 duoc.

=8,79 (dai)

CHUONG 6. TINH MONG KHUNG TRUC 7
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6.1. Dija chat:
6.1.1. Diéu kién dia chat cong trinh.

S6 liéu dia chat dugc khoan khao sat tai cong truong va thi nghiém trong phong

két hop véi cac sd lidu xuyén tinh cho thay dat nén trong khu vuc xay dung gdm céc 16p
dat c6 thanh phan va trang thai nhu sau:

CHI TIEU CO LY CUA PAT NEN

Lép dat 1 2 3 4 5
Chiéu day(m) 1,2 4.6 5,3 35 | Ratday
Dung trong tu nhién y (T/m3) 1,68 1,86 1,85 1,85 1,86
Hé s6 rong e 1,37 | 0,872 | 0,845 | 0,863 | 0,668
Ti trong A 2,7 2,68 2,69 2,66 2,64
D6 4m ty nhién W(%) 531 | 27,9 | 26,9 | 277 17,5
D6 4m gi6i han nhdo Wy, (%) 475 | 30,4 | 355 | 303 -
D6 4m gidi han déo Wy (%) 268 | 245 | 223 | 264 -
Do sét B 1,27 | 0,576 | 0,35 | 0,33 -
Goéc ma sat trong ¢° - 10° | 15,5° 18° 30°
Luyc dinh ¢ (Kg/cm?) - 009 | 02 | 017 -
Két qua xuyén tiéu chuan SPT N=1 | N=6 | N=13 | N=15 | N=24
Két qua xuyén tinh CPT q
(MPa) 0,29 1,2 1,94 | 2,16 7,6
Eo (T/m?) 145 | 480 776 564 1520

Muyc nudc ngam sau 5,7m so voi1 mat dat ty nhién

Lop 1:

La 16p dét co chiéu day 1,2 m. Pé danh gia tinh chat cua dét ta xét cac hé sb sau:
Ay, +4W) |, _ 2,6.1.(1+0,531)
¥ 1,68
+ Chi s6 déo: A = Wp,- W= 47,5-26,8=20,7 >17 = 16p dét sét.
W -W, 531-26,8
A 207

+ Modun bién dang: ta c6 qc= 0,29 MPa= 29 T/m®.
= Eo = 0= 5*29= 145 T/m? ( o 1a hé s6 14y theo loai dét).

-1=137

+ Heé sb rong tu nhién: e =

+Posét: B = =1,27= B>1 = DAit o trang thai chay.
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eNhan xét: Pay 1a 16p dat rat yéu, hé sb réng 16n, goc ma sat va modun bién dang qua
nho, tuy nhién bé day han ché so véi tai trong coéng trinh truyén xubng nén 16p dit nay chi
thich hop véi viée boc hét 16p dé dat dai coc vao day 16p nay va thay vao do6 bang 1 16p
dat 1ap.

Lép 2:
La 16p dét co chidu day 4,6m. Dé danh gia tinh chét cua dat ta xét cac hé sb sau:
Ay, (L+W) 1 2,68.1.(1+0,279)
4 1,86

+ Chi s6 déo: A = Wp,- W= 30,4-24,5=5,9= A<7 16p dat cat pha.
_W-W, 27,9-24,5
A 59

+ Mbdun bién dang: ta c6 q.= 1,2 MPa= 120 T/m?.
— Eo = aqe= 4*120= 480 T/m?

+ Heé sb rong tu nhién: e= ~1=0,872

+Posét: B =0,5760,5<B<0,75 Dit & trang thai déo mém.

eNhan xét: La 16p dat co hé sd rdng twong dbi 10n, goc ma sat trong nho va moédun bién
dang kha nho, strc khang xuyén thap nén 16p dat nay chi c6 thé 1a 16p dé miii coc dam
Xuyeén qua.

Lép 3:

La 16p dét co chiéu day 5,3m. Dé danh gid tinh chét cua dat ta xét cac hé sb sau:
Ay, (L+W) 1 2,69.1.(1+0,269)

+ Heé sb rOng tu nhién: e= ~1=0,845
4 1,85
Yo =200 208710 gpor e
1+e 1+0,842

+ Chi s6 déo: A = Wp- W= 35,5-22,3=13,2= 7<A<17=> 16p dit sét pha.
CW-W, 26,9-22,3
A 132

+ Mbdun bién dang: ta c6 .= 1,94 MPa= 194 T/m.
= Eo = o= 4*194= 776 T/m?

+Posét: B =0,350,25<B<0,5 Dat ¢ trang thai déo.

eNhan xét: La 16p dat co hé sb rong trung binh, gbc ma sat trong kha nhé va modun bién
dang kha nho, sic khang xuyén thap nén 16p dat nay chi co thé 1a 16p dé miii coc dam
Xuyeén qua.

Lép 4:

La 16p dat c6 chidu day 3,5m. Dé danh gia tinh chat ciia dat ta xét cac hé so sau:
Ay, (1+W) 1 2,66.1.(1+0,277)

-1=0,836
4 1,85

+ Heé sb rong tu nhién: e=
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_ A_}/n — 2!66_110 =O,9T/m3
l1+e 1+0,836

+ Chi s6 déo: A = Wp,- W= 30,3-26,4=3,9= 7<A 16p dat cat pha.
W-W, 27,7-26,4
A 39

+ Mbdun bién dang: ta c6 q.= 2,16 MPa= 216 T/m*.
= E = 0..0c= 4*216= 864 T/m?

7dn

+Posét: B = =0,330,25<B<0,5 DAt ¢ trang thai déo.

eNhan xét: La 16p dit co hé sd rong tuong ddi 16n, goc ma sat trong kha nhd va médun
bién dang kha nho, sirc khang xuyén thip nén 16p dat nay chi co thé 1a 16p dé mili coc
dam xuyén qua.

Lop 5:
Puong kinh ¢& hat(mm) chiém %
W
2+1|1:0,5/ 0,5:0,25 |0,25+0,1 | 0,1+0,05 | 0,05-0,01 | <0,01 | (%) : (“’?E’a) e
35| 15 | 285 29 95 75 7 175 |26,4| 7.6 | 24

La 16p dét co chiéu day rat day. Pé danh gi tinh chat ciia dat ta xét cac hé sd sau:
+ Théy rang d>0,1 chiém 76%> 75% = Dat 13 16p cat hat nho.
Ay, (L+W) 1 26,4.1.(1+0,175)

+ Heé sb rong tu nhién: e = ~1=0,668
4 18,6
Yon = Ay, 26410 =0,983T /m®
1+e 1+0,668

+ Stre khang xuyén: q.= 7,6 MPa= 7600 KN/m?= D4t ¢ trang thai chit vira.
+ Mbdun bién dang: ta c6 q.= 7,6 MPa= 760T/m?.
— Eo = aqe= 2*7600= 1520T/m?

eNhan xét: Day 13 16p dat co cudng do chiu tai kha cao, hé sb rong va stc khang xuyén
trung binh, médun dan hdi nhé. Lép dat nay thich hop véi dat miii coc tai 10p nay
Diéu kign dia chit

Céc 16p dat trong tru dia chét khong c6 di vat can trd viée thi cong. Lat cit dia chét
cong trinh nhu sau:
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2. Panh gia diéu kién dia chit cong trinh.

Qua lat cit dia chét ta thay 16p 1,2,3,4 1a 16p dat 14p c6 tinh chit dat twong ddi tot,
c6 modun bién dang thip (E;<1000 T/m2).Lop dét thir 5 13 16p cat roi tao ma sat cho bé
mit coc va cho coc xuyén qua, c6 cudng d6 twong d6i 16n va tdt cho mong nha cao
tang. Vi vay chon phurong 4n moéng coc cim vao 16p dat 5 nay dé chiu tai 13 hop 1y.
3.Tiéu chuin xay dung:

D0 1an cho phép cua nha khung [s]=8cm va {A—LS} =0,2%
6.1.2. Lwa chgon phwong an méng cho cong trinh
6.1.2.1. Céac giai phap mdng cho cbng trinh:

a. Theo diéu kién dia chit cong trinh va tii trong ciia cong trinh:
-Moéng ctia cong trinh phai duge dat vao 16p dat tot.
Dét nén gém céc 16p:

SO LIEU TINH TOAN MONG
L6p dat | Chiéu day(m) Do sau(m) Mo ta 16p dat
1 1,2 1,2 Pat sét, chay
2 4,6 58 Cat pha, déo
3 5,3 11,1 Sét pha, déo
4 3,5 14,6 Cat pha , déo
5 Rat day - Cét hat nhé, chit vira
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+0.00
I Sét, set, chay: A=20,7 ; B=1,27 ; q=0,29Mpa :;D
O n > ;i No=1; €=1,37;y=1,68T/m*; A=2,7 ; ~
o chay Eo=145T/m? ¥ I
— 5 H +1.20
i
// /| catpha, déo: A=5,9 ; B=0,576;
’ /N q=1,2Mpa ; Neo=6 ; e=0,842
cat |/
O ) 7/ 71 y=1,86T Im*; A=26,6 ; $=10°; C=0,9 T/m*
_ 2
% pha, P // : E0=480T/m
) /
< déo 7/~
v
S
s/ +5.80
A~
WO\ N\ sét pha, déo: A=13,2; B=0,35;
S6t \ \\ 0=1,94Mpa : Nx=13 : €=0,845
\
h O\ y=1,85T/m?*; A=2,69 ; ©=15,5°
8 pha, O\ ;C=2T/m?, E=776T/m?
> \
o déo OO\
ok OO 21 3
O\
O\
\
\\ \ 1110
4/, cétpha, déo: A=3,9: B=0,33;
cat s/ q.=2,16Mpa ; N«w=15; €=0,836
g "/ /7 | \=1,85T I ; A=2,66 ; 9=18°; C=1,7 Tim’
o pha, | o/ g . Ex=864T/m’
" déo ‘S
S
// 114,60
cat hat nho, chat vira: g=7,6Mpa ;
, Ne=24 ; e=0,668 +16.60
cat -
y=1,86 T/m®; A=2,64 ; ¢=30°;
hat Es=1520T/m’
nh()’ 03 .
chat —
vira : 5

c. Lwa chon phwong an cgc: Chon phuong an 2
Vit li¢u.
*) Pai coc: + Bétong cip do bén B25:
Ry= 14,5MPa. Ry= 105 MPa.
+ Cbt thép CII: R= 280MPa.
+ Bétdng I6t B12,5 day 10cm.
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*) Coc: + Thép doc CII: 4918 ( c6 F,=10,18cm?)
19%=2218 10006 = 2,106
22.22
+Bétong cap do bén B25.
+ Bich dau coc: diu coc ngam vao dai 15cm va ¢t thép neo(phd dau coc)
trong dai >20¢ = 45cm.
Vay tong chiéu dai coc trong dai 1a 60cm
+ Mili coc cdm sau vao 16p th 5 1a 2m.
+ PAau miii coc vat 35cm.
d. Cac gia thuyét tinh toan, kiém tra coc dai thap :
- Strc chiu tai cia coc trong mong dugc xac dinh nhu ddi véi coc don ding
riéng ré&, khong ké dén anh huong ciia nhdém coc.
- Tai trong truyén 1én cong trinh qua dai coc chi truyén 1én cac coc chir khong
truyén 1én cic 16p dat nam giira cac coc tai mat tiép xuc véi dai coc.
- Khi kiém tra cuong do cua nén dat va khi xac dinh d6 lin cua mong coc thi
coi moéng coc nhu mot khi mong quy ude bao gdm coc, dai coc va phan dat giira cac coc.
- Vi viéc tinh toan khdi méng quy udc gidng nhu tinh todn moéng ndng trén
nén thién nhién (bo qua ma sat & mit bén mong) cho nén tri s6 mémen ciia tai trong ngoai
tai ddy mong khéi quy ude duoc ldy giam di mot cach gan dung bang tri s6 mémen cua
tai trong ngoai so vdi cao trinh day dai.
- Dai coc xem nhu tuyét ddi cling.
- Coc duoc ngam cing vao dai.
- Tai trong ngang hoan toan do dét tir ddy dai trd 1én tiép nhan.
Tai trong
Dua vao bang t6 hop noi luc sau khi chay phan mém Sap cho khung 7 ta ¢6 cac gia
tri luc nguy hiém tai chan cot:
Ta tinh mong cho 2 truong hop cot bién va cot gilta dé tinh toan. Do6i voi cot truc
bién ta léy gia tri nd1 lyc chan cot F dé tinh toan cho cot bién. Ddi véi cot truc gifra vi 2
cot g::in nhu 1a nhu nhau nén ta léy gia tri ndi1 lyc cua cot B dé tinh toan cho mong.
S6 liu tai trong tinh toan nhu sau:
Truc D: N,'=143,37 (T)
M,'=522  (T.m)
Q,'=2,93 (T)
Truc F: No'= 315,73 (T)
Mo'=12,44  (T.m)
Q,=6,08 (T
Chiéu sau chon mong: h,4
Tinh hmin-chiéu sau chon moéng yéu cau nho nhat
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h.=07tg(45° -2 /&
min g( 2) }/Ib

Q:Tong lyc ngang: Q¥ =6,08 (T)
»':Dung trong riéng cua 16p dat dat dai »'=1,68 T/m?

Trong do:

b:Bé rong dai chon so bd b=1,5m
¢-GOc masat trong ¢ =10°
Taco : hyip=0,91 m;Ta chon h,= 1,2 m>h,;,;=0,92m
Véi 46 sau day dai du 16n,luc ngang Q nho,trong tinh toan gan dung coi nhu bo
qua tai trong ngang.
6.1.3. Xac dinh strc chiu tai cta coc :

1. Kich thwéc coc:

Tiét dién coc : 30x30cm.

Chiéu dai coc : Chiéu sau ha coc vao 16p 5 1a 2m nén ta c6 :

Chiéu dai coc | = 4,6+5,3+3,5+2+0,6=16m.

Chon 2coc 30x30cm c6 1 coc c6 chiéu dai 1a 8(m) va 1 doan coc 8(m). Giita 2doan
coc duoc ndi béng han ban ma.
2. Swre chiu tai cua coc:
a. Stre chju tii cia coc theo vat li¢u:

Strc chiu tai cta coc theo vat liéu dugc tinh nhu sau: P = m.(RyFp+ R4Fy) :

Trong do6 :

m- Hé sb diéu kién lam viéc phu thudce loai coc va sb luong coc trong mong, du
kién 1a chon tir 4+6 coc (0,85-1).Chon m=0,9

Rp - Cuong dd chiu nén tinh toan doc truc cua bé tong ing véi trang thai gidi han

thr nhat.

Fp, - Dién tich bé tong coc. Fy, =30.30-10,08=889,92cm?

F. - Dién tich cbt thép doc ,4¢18 c6 F,= 10,08cm?

R, - Cudng do chiu kéo tinh toan cua cdt thép tng véi trang thai gidi han thi nhét

m — Hé sb diéu kién 1am viéc ctia coc :m=1
— P, = 0,9( 1450.889,92 +28000 .10,08).10™ = 141 (T)

b. Stre chiu tdi cia coc theo dit nén :

-Xac dinh theo két qua ciia thi nghiém trong phong (phwong phap tra bang phu
luc).Strc chiu tai ctia coc theo nén dat duoc xac dinh theo cong thirc :

Pgr=Qc+Qs ~>Siic chiu tai tinh t0an Pg=— 3"

tc
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n
Qs —Ma sat gitra coc va dat xung quanh coc Q, = alz u.zl.
i=1

Q. —Luc khéang dau miii coc Q, =a,RF
Trong do:

a,,a,-Heé s6 diéu kién lam viéc cua dat voi coc vudng ha bang phuong phap ép nén

a =a,=1
F=0,3.0,3=0,9m’

U;-Chu vi coc .u;=1,2m

R-Strc khang giéi han dat & miii coc .Vé6i coc dai 16m, mili coc dit & 16p cat hat
nho, chat vira ¢ d6 sau 16,6m tra bang A1 TCXD 205-1998 c6 R=440 T/m?.
Ti. Luc ma sat trung binh cua 16p dét thr i quanh mat coc.Ta tra dugc 7; (theo gia tri d
sau trung binh I; ctia mdi 16p va loai dit ,trang thai dat)

1&213 Loaiddt | zm) | B | L(m) | him) (T;'m)
12 0 0 0

2 | catpha | 35 | 0576 | 23 | 235 | 168
5.8 23 | 465 | 2.17

75 17 | 665 | 3.715

3 | catnho | 92 | 035 | 17 | 835 | 3.88
111 19 | 10.15 | 40135

122 11 | 11.65 | 3.902

4 | catpha | 134 | 033 [ 12 | 128 | 4001
14.6 12 14 | 4.104

5 | cdthat | g6 1 | 156 | 51

trung

St | 345,56

Pyn=Qc+Qs=1.440.0,09+345,56.1,2=454,27(T)
Stre chiu tai ctia coc theo dat nén. Theo TCXD 205: K.=1,4
p - Pgh _ 454,27

== =324,48(T
=g M
-Xdc dinh theo két qua cia thi nghiém xuyén tinh CPT
_Pgh_Q Q
a— +

Fs 2+3 1522
Trong d6 : +Q¢ =kqcmF : Strc can pha hoai cta dat & dau mii coc.
+k: Hé sb phu thudc loai dat va loai coc tra bang c6 k=0,5
-> Q¢ =0,5.1520.0,09=68,4 T
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+ Strc khadng ma sat ctia dét & thanh coc. Q. = uZ%hi

&

0;-Heé sd phu thudc loai dét,loai coc va bién phap thi cong,tra bang
L6p 1 : Cat pha, déo ;=80 :h,=4,6 m; q,;=480 T/m*
L6p 2 - Sét pha, déo ,=30 ;h,=5,3 m; ;=776 T/m?
L6p 3 : Cat pha, déo 03=80 ;h,=3,5 m; q,3=864 T/m’
L6p 4 : Cat nho,chit vira 0,=150;h,=2m; qc,=1520 T/m?

->Q, =1.(480 4,6+ 776 5,3+ 864 3,5+ 1520 2)=222,76T
80 30 80 150

Phn  68,4+222,76

=> Pd:ih =— T —=145/58T
F, 2
-Theo két qua thi nghiém xuyén tiéu chuan SPT
_Pgh Q. +Q
Py=—— = =5
Fs 2,5+3

+ Q¢ =mN,, F : Stic can phé hoai cua dat & dau mili coc(N,=24-S6 SPT cua 16p
dat tai miii coc)-> Q¢ =400.24.0,09=864kN

n
+Q, —Strc khang ma sat gitta coc va dat xung quanh coc Q, = nZuNiIi
i=1

(V61 coc ép: m=400;n=2)
+N; : Chi s6 SPT cuia 16p dat thir i ma coc di qua

->Q, =2.1,2.(6.4,6+13.5,3+15.3,5+24.2) = 460, 08kN
Pgh 864+460,08
Fs 25

[P]=min( 141;324; 53)= 53T=>Chon [P]=53T
Vay stre chiu tai cua coc 1a [P]= 53T

6.1.4. Thiét ké méng M1, dai P1 ( dwdi cot bién F-7)

=> P,= =529,63kN ~ 53T

6.1.4.1. Kich thuéc so bo:
6.1.4.1.1. Mong M1:
a. Tai trong tinh toan tac dung tai dinh mong:
+ Trong luong giang mong 30x40cm theo ca 2 phuong truyén vao dai mong:

4,5+5,95+6
N, = ybhl =2,5x0,3x0,4x (—————) =2,47(T)

=N0oi lyc tinh toan tac dung tai dinh mong:
M =12, 44(T m)

Qy =6,08(T)
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Ng =N+ N, =315,73+2,47=318,2(T)

— Noi luc tiéu chuén tac dung tai dinh méng:

e MY 1244
=0 =27 _10,82(T.m
° 115 115 (T.m)
t 608
_ X0 27 _529
° 115 1,15 M
N® 3182
NE=_—0 —222%_ 576 70
® 115 1,15 ™
b. Chon so b sé lwgng coc:
tt
Ne= IB&ZLQ%:ZZ
[P] 53

Chon so bg: 8 coc.
d. Chon va bd tri coc trong dai:
Chon 8 coc(30x30 cm) va bé tri nhu hinh v& sau:

-0,000 >

-1,200

HEEERE
|

2200 |

200 900 900 200

1 f (]

m 400

@ [ g @

J 2200 {

2200

2.Dai mong: M1
T kich thudc coc va s6 luong coc ta chon duge kich thude dai nhu hinh vé.
Véinguyén tac:
-Khoang cach gifta cic coc trong dai dam bao diéu kién 6D> L >3D(véi D 1a
duong kinh cua coc). O day véi coc D=300= 3D=900mm.
-Khoang cach tr mép ngoai coc bién dén mép dai gin nhit s>D/2=
0,5%x300=150mm. Chon s=200mm.
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-Chiéu cao dai hg =1,2 m.
-L6p bétong 1ot dudi day dai rong hon mép dai 100mm.

Dai coc bd tri nhu hinh v&, kich thude so bd cua dai chon : 2,2x2,2x0,7m.
6.1.4.2. Tai trong phan phéi Ién dau coc:

1. Kiém tra ap luc truyén Ién coc.

kéo

-Theo céc gia thi€t gan dang coi coc chi chiu tai doc truc va coc chi chiu nén hoac

+ Trong luong cua dai va dat trén dai:
Ge~Fg.hmv=2,2.2,2.1,2.2=11,6 (T)
Noi luc tinh toan tai day dai:
N® =N, =318,2(T)
M" =M +Qlh, =12,44+6,08.1,2 =19, 74(T.m)
+Tai trong tiéu chuan tac dung 1én coc xac dinh theo cong thirc:

_ Ntc N MXtC-Xi
N o
x>

P

i=1
Trong do:
N°=N,“+G4=276,7+11,6= 288,3(T)
My =M +Qqy° X hg -> Momen M, tidu chuén tai day dai
M,= 10,82+ 5,29.1,2=17,1(T.m)

4
> %% =6.0,9"=4,86

i=1

Lap bang tinh:
coc | xi(m) | ¥x (kP,\iI)
1 -0.9 4.86 32.9
4 -0.9 4.86 32.9
6 -0.9 4.86 32.9
2 0 4.86 36.0
7 0 4.86 36.0
3 0.9 4.86 39.2
5 0.9 4.86 39.2
8 0.9 4.86 39.2
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Pmax = 51,2T< [P]=P. = 53(T)
Prin = 44,9T> 0 = Khong cin kiém tra diéu kién coc chju nho.
Vay coc dam bao kha nang chiu lyc.
+Tai trong tinh toan tac dung lIén coc xac dinh theo cong thirc:

Nt MUx

P = i S
Lap bang tinh

coc | xi(m) | ¥x (kpl\'l)

1 -0.9 4.86 36.1

4 -0.9 4.86 36.1

6 -0.9 4.86 36.1

2 0 4.86 39.8

7 0 4.86 39.8

3 0.9 4.86 43.4

5 0.9 4.86 43.4

8 0.9 4.86 43.4

Pmax = 43,4 T< [P]=P. =53 kN
Pmin = 36,1T> 0 = Khong can kiém tra diéu kién coc chiu nho.

Vay coc dam bao kha nang chiu lyc.

2. Kiém tra sirc chiu tai ciia dat nén.

Do ltn ciia nén méng tinh theo d6 1un cta nén khbi méng quy udc, chiéu cao khoi
mong quy udc tinh tir day dai dén mili coc v6i goc md o ( Nho ma sat giira dién tich xung
quanh coc va khd dit bao quanh nén tai trong méng duoc truyén xudng nén voi dién tich
16n hon xudt phét tir mép ngoai coc bién tir day dai va mé rong goc o vé mdi phia).

* Dién tich ddy mong khdi quy udc xac dinh theo cong thuc:

Fou=(Li+2Ltgll ). (B +2Ltgll )

Trong d6: o = % voi

4
Z¢ihi ~ 4,6x10° +5,3x15,5° +3,5x18° + 2x 30°

7 =16,3°
Zh- 4,6+5,3+35+2
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PO AN TOT NGHIEP
=P 103 _,p
4
L1:2m ; 81:2m

L: chiéu dai coc tinh tir ddy dai téi mili coc = 16 m
Foe = (2 +2x 16x 19 4,1°).( 2 + 2 X 16 X tg 4,1°)= 4,29x4,29= 18,44m*
Momen chéng uén W, ciia khdi mong quy uée 1a:

2
Wx — % =13 16m?®

-Tai trong thang dimg tai ddy khdi méng quy uéde:
Nict Fqu -Ngu - yio = 288,3+ 18,44 x16 x 2 =878,48(T)
-Momen tiéu chuan tai day dai:
M®© =M =17,1(T.m)

Ap luc tinh toan dudi day khdi mong quy udc:

tc tc
o Non (M 87898, 171 _ 45 94( /m2)
F, W, 1844 1316
tc tc
pe =N M7 _87848 101 _ 051007 /me)
F, W, 1844 1316
P — Posx P _ 48,94+ 46,12 _ 47.53(T.m?)

2
* Strc chiu tai ctia nén dat dudi day khdi mong quy ude tinh theo cong thirc cua
Terzaghi:
Pgh =0,5.5,.N,.Bgu.7+ Sq.Ng.y’.h+ S¢c.Nc.c

B
Trong do:S, =1-0,2. & :1—0,2.ﬁ:0,8
L., 4,29
s, =1
B
S, =1+0,2. & :1+0,2.4’—29:l,2
L 4,29

qu
Lop 4 cop = 24°tra bang ta co: N,= 8,97; Nq =9,6; Nc = 19,3
v: dung trong cua dt tai ddy méng = 18,6 KN/m®
y’: dung trong trung binh ctia dat tir ddy mong dén mat dét ty nhién
= 18,44 KN/m®
h: khoang céch tir ddy mong dén mat dat ty nhién 16,6m

c: luc dinh cua dit tai ddy mong (¢ = 0)
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Pgn = 0,5x0,8.8,97.4,29.18,6+1.9,6. 18,44.16,6+1,2.19,3.0 = 3224,89kN/m2

P
[P]= F—g“ = 3223'89 —1074kN / m? =107, 4(T / m?)

S

= P, =47,53(T / m?) <[P] =107, 49(T / m?)

Nhu vay nén dat dudi miii coc dam béo kha nang chiu luc.
3. Kiém tra d¢ lin ciia méng coc.
Nén dit bén dudi day mong quy udc gan nhu 13 nén dong nhit vi vay ta dung phuong
phép du bao lin bang cach ap dung truc tiép li thuyét dan hoi .
D9 lun cua moéng cong trinh dugce xac dinh theo cong thire:

P, b.(1-

S = wconst_M

EO

Trong d6: ®const 12 hé s6 hinh dang. ®eonst=1

P, =P, — 7Ny, =475,3-18,44.16,6 =169,19(kN / m?) =16,92T / m’

u
b: chiéu rong moéng b=2,2m
to: hé sb né hong 115=0,25
Eo=1520T/m’
16,92.2,2.(1-0,25)
' 1520

Do 1an rat nho -> thoéa man

S=1

=0,018m =1,83cm <8cm

4. Tinh toan, kiém tra dai coc.
a.Kiém tra diéu kién choc thiing: (TCVN5574-91)
¢ Tinh toan cot dam thung dai
- Cuong d0 chiu kéo tinh todn cta bé tong la
Ry = 10,5 Mpa.
- Tiét dién cot b x h, =40x40 cm®
- Chon 16p bao vé a=10cm. Chiéu cao lam viéc cua dai: h,=0,7-0,1 =0,6m
Viéc tinh toan dam thung duoc tién hanh theo cong thirc sau:
P, <P
Trong do6: ‘ q
Pat: luc dam thung bang tong phan luc cua coc ngoai pham vi day thap dam
thung.
Tinh toan Py : ‘
- T4i trong truyén lén coc trong dai :
ta co luc dam thung :
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Pat= Po1+PostPostPoa+Pos+Pog=49,4+49,4+49,4+56,7+56,7+56,7=318,3 T
Pegi— luc chéng dam thung bang tong phan
luc & dau coc:
Pt = [al'(hc + Cl) +a, (bc + Cz)]ho R,
Trong do:

a, =15 /l+ (%)2

C,, C,: 1a khoang cach trén mat bé‘lng tr mép cot dén day thap dam thung
Ta co:

Cl=0,9—%—E:O,4cm C2=O,9—M—%:O,4cm
2 1 , 2 1

— o =15 [1+(2%y 212
0,4

— Poge =[2,12.(0,4+0,4)+2,12.(0,4+2,12)].0,6.1,05.10°=4434 ( KN)=443,4 T
Vay Py =318,3 (T)< P 4 =443,4(T).
= Chiéu cao dai thoa man diéu kién chéng dam thung.
b. Tinh cuwong @) trén tiét dién nghiéng theo luc cit

My
-0,000

No

-1,200

HEREERN
|

2200 |

200 900 900 200,

1 f 1

J 2200 J

2200

biéu kién cuong dg duoc viét nhu sau :
Q< pbh,.R,
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Q-tong phan lyc cia cc coc nam ngoai tiét dién nghiéng
Q=P,+P,+P,=56,7+56,7+56,7 =170,1(T)

B 1a h¢ s6 khong thir nguyén

p=0,7 /1+(%)2

C=C1=0,4

[ 06,
=0,7 [1+(=—)° =126
B (0,4)

pbh R =126.2,2.0,6.105=174,64(T)
Q=170,4T) < Bb.h,.R, =174,64(T)
~ Théa man diéu kién pha hong trén tiét dién nghiéng theo lyc cit
c. tinh toan kiém tra khi van chuyén coc
tai trong phan bs 9= yFn

Trong d6 : nla h¢ s6 dong n=1,5
—>q=2,5.0,3.0,3.1,5=0,337(T)

Chon a sao cho M,"~M," >a=0,2071l ~1,656m

a a
M -~
a a

| ] |

Biéu d6 momen coc khi vin chuyén

ga’ 0,337.1,656°
2 2

- Truwdng hop treo coc 1én gia bua:

dé M," =M, > b=0,294l; ~2,352m

Ml = - 0,462(T-m)

gb®  0,337.2,352°
M2: 2 =

=0,932(T.m)
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Biéu @6 momen khi dwng lén dé ép coc
Ta thdy momen trudng hop a nhé hon momen trudng hop b nén ta lay truong hop b dé
tinh toan
Lay 16p bao vé cot thép coc a=3cm
Suy ra chiéu cao lam viéc cua cot thép 1a : hy=0,3-0,03=0,27m

E__ M, 093

® 0,9.0,27.R, 0,9.0,27.280000
Cot thép doc chiu momen udn cua coc 1a 216 (Fa:4cm2)
- Tinh toan c6t thép 1am méc ciu:
+ Luc kéo moc cau trong trudng hop cau lap coc

— 0,000136(m?) =1,36(cm?)

‘ _F gl 03378
Luc kéo ¢ 1 nhanh gan dung : Fe T T T o =1,35(T)
Thép moc cau chon loai A-I
A R F P 135 =0,0000586(m?*) = 0,58(cm”
Dién tich c6t thép cau méc cdu: =~ R~ 23000 (m") =0,58(cm’)

a

Chon thép méc cdu ®12 ¢b F,=1,13cm?
d.Tinh toan dai chiu uén

Xem dai coc 1a tuyét ddi cting va 1am viéc nhu ban cong x6n ngam tai mép cot.
e. Tinh toan thép cho dai

+Momen tai mép cot theo mat catI-1 1a:
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M,=r(R,+P,+P,;)=0,7.(37,9+36+39,2) =79,17(T.m)

= Dién tich cot thép can thiét 1a :
200 900 1900 200

[ [ 1]

2200
[
400
©]

oM 79,17
' 0,9n,R, 0,9x0,6x28000
Chon 11¢25 a200 c6 F,= 54,01 cm?.
Chiéu dai mdi thanh : 1-2a=2,2-2x0,05=2,1 m
+Momen tai mép cot theo mat cat II-11 13 :
M, =r,(P, + P, +P;)=0,7.(39,2+39,2+39,2) =82,32(T.m)
= Dién tich ¢t thép can thiét 13 :
e M, 83
27 0.9nR,  0,9x0,6x28000"

Chon 12¢25 a180 c6 Fs= 58,92cm?. Chidu dai mi thanh : b-2a=2,2-2x0,05=2,1m

10* =52,36cm?

10* =54, 4cm?
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| 500

/
F—
[P~ | X
700

L 2200 L

4= e

200 900 900 200
1] 1]
Vg @ [
300 ‘
400 /]
S @ 8
11<|)250c2001
@ / 124250180 5
|
2200

\
\
6.1.5. Thiét ké mong M2, dai P2 ( dwdi ct bién D-7)
6.1.5.1. Kich thudc so bo:

6.1.5.1.1. Mong M2:

a. Tai trong tinh toan tac dung tai dinh mong:
+ Trong lugng giang méng 30x40cm theo ca 2 phuong truyén vao dai mong:

4,5+5,95+6) _2,47(T)

N, = ybhl =2,5x0,3x0,4x( 5

—N0oi luc tinh todn tac dung tai dinh mong:
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M, =2,93(T.m)

QY =5,22(T)
Ny =N+ N, =147,37+2,47 =149,84(T)

— Noi luc tiéu chuén tac dung tai dinh méng:

e MY 293
=—0 -2 "2 _255T.m
° 115 115 (T.m)
Y 522
f_ <0 _ %% _ 454
° 115 115 (M)
tt
e=No 1984130 30(T)
1,15 115
b. Chon so bd sé hrong coc:
tt
ne= ﬂN—°:1,2149’84 =3,39
[P] 53

Chon so bo: 4 coc.
d. Chon va b tri coc trong dai:
Chon 4coc(30x30 cm) va b tri nhu hinh vé sau:

0,000

700

-1,200

1700
200, 1300 200
1

©)
300
]
©)
1300 200
1700

200

2.Pai méng: M2
Tu kich thude coc va sb luong coc ta chon dugc kich thudc dai nhu hinh vé.
Véinguyén tic:
-Khoang cach giita cac coc trong dai dam bao diéu kién 6D> L >3D(vé6i D 1a
duong kinh cua coc). O day véi coc D=300=chon =1000mm.
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-Khoang cach tr mép ngoai coc bién dén mép dai gin nhat s>D/2=
0,5%x300=150mm. Chon s=200mm.
-Chiéu cao dai hy =1,2 m.
-L6&p bétong 1ot dudi day dai rong hon mép dai 100mm.
Dai coc bd tri nhu hinh v&, kich thude so bd cua dai chon : 2,2x2,2x 0,7m.
6.1.5.2. Tai trong phan phéi 1én dau coc:
1. Kiém tra ap lwc truyén Ién coc.
-Theo céc gia thiét gén ding coi coc chi chiu tai doc truc va coc chi chiu nén hoac
kéo
+ Trong luong cua dai va dét trén dai:
GdZFd.hm.’Ytbzlj.l,?.1,2.2:6,94 (T)
N1 lyc tinh toan tai day dai:
N® = Ng +G, =149,84 +6,94 =156, 78(T)
M® =MJ +Q.h =2,93+5,22.1,2=9,19(T.m)
+Tai trong tiéu chuan tac dung 1én coc xac dinh theo cong thirc:

tc tc
P _ N N M, "X

ol - n

n inz

i=1

Trong do:
N°=N,°+G4=130,30+6,94= 137,24(T)
My®=Mo,® +Qqy° X hg -> Momen My tidu chuan tai day dai
M,°= 4,54+ 2,55.1,2=7,6 (T.m)
4
> %% =4.0,65"=1,69
i=1

Lap bang tinh:

coc | yi(m) | Sy (kN)

-0.65 1.69 31.4
-0.65 1.69 31.4
0.65 1.69 37.2
0.65 1.69 37.2

AlWIN| -

Prax = 37,2T< [P]=P. = 53(T)
Prin = 31,4T> 0 = Khéng can kiém tra diéu kién coc chiu nho.

Vay coc dam bao kha nang chiu lyc.
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+Tai trong tinh todn tac dung 1én coc xac dinh theo cong thic:
P _ N* . M%x
n, DX

[o]]

Lap bang tinh

coc | yi(m) | Ty (kN)

-0.65 | 1.69 35.7
-0.65 | 1.69 35.7
0.65 1.69 42.7
0.65 1.69 42.7

AlWIDN| -

Prax = 42,7T< [P]=P, = 53 kN
Pmin = 35,7T> 0 = Khong can kiém tra diéu kién coc chju nho.

Vay coc dam bao kha ning chiu lyc.

2. Kiém tra sirc chiu tai ciia dat nén.

Do ltn ciia nén méng tinh theo d6 1un cta nén khbi méng quy udc, chicu cao khoi
mong quy udc tinh tir day dai dén mili coc v6i goc md o ( Nho ma sat giira dién tich xung
quanh coc va khd dat bao quanh nén tai trong méng duoc truyén xudng nén voi dién tich
16n hon xudt phét tir mép ngoai coc bién tir day dai va mé rong goc o vé mdi phia).

* Dién tich ddy mong khdi quy ude xac dinh theo cong thic:

Fue=(Li+2Ltg0 ). (B +2Ltg00 )

Trong do: a:% Vo1
4
Z(Dihi 0 0 0 0
= _4,6x10" +5,3x15,5” +3,5x18” +2x 30
Zh_ 4,6+5,3+3,5+2

=16,3°

P =3
i=1
_ P 16,3

=—==41
4

L;=1,6 m; B;=1,6m
L: chiéu dai coc tinh tir day dai t6i mili coc = 16 m
Foo = (1,6 +2x16xtg 4,1°).(1,6 + 2 x 16 x tg 4,1°)= 3,89x3,89= 15,13 m?

Momen chong uon Wy cia khoi mong quy udce la:

g4
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W, = M =9,81m°
6
-Tai trong thang dimg tai ddy khdi mong quy uée:
Nict Fou -Ngu - vio = 137,24+ 15,13 x16 x 2 =621,4 (T)
-Momen tiéu chuan tai day dai:
M®=Mg =7,6(T.m)
Ap luc tinh toan dudi day khdi mong quy udc:

tc tc
Noy (M7 _02L2 7.0 _ 41 84T /m2)

tt _

TRUONG DAI HOC DAN LAP HAI PHONG

™R, W, 1513 9,81
tc tc
Pe = Ny, M~ _062L4_ 7.6 =40,29(T / m?)
F, W, 1513 981
P - Poax + Prin _ 41,84 + 40,29 — 41,06(T.m?)
2 2
* Stic chiu tai ciia nén dat dudi day khdi mong quy udc tinh theo cong thic cta
Terzaghi:
Pgh = 0,5 -Sy-Ny-Bqu-Y'I' Sq .Nq.y’.h-l- Sc.Nc.C
B
Trong d6:S, =1-0,2.—- :1—0,2.ﬁ:0,8
’ L, 3,89
S, =1
B
S, =1+0,2.-% ~110,2.389 _1
3,89

qu
L&p 4 co¢ = 24° tra bang ta c6: N,= 8,97; Nq = 9,6; Nc = 19,3
y: dung trong ctia dit tai ddy moéng = 18,6 KN/m?
y’: dung trong trung binh ctia dat tir ddy méng dén mat dét ty nhién
= 18,44 KN/m®
h: khoang cach tir ddy méng dén mat dat tw nhién 16,6m
c: lyc dinh cua dat tai ddy mong (c = 0)
Pgn = 0,5x0,8.8,97.3,89.18,6+1.9,6. 18,44.16,6+1,2.19,3.0 = 3198,2 kN/m?

P
[P]= F—gh = 3128’ 2 _1066kN / m? =106, 6(T / m?)

S

= P, =41,84(T /m?) <[P]=106,6(T / m*)

Nhu vay nén dat dudi mii coc ddm bao kha nang chiu lyec.
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3. Kiém tra d¢ lin cia méng coc.
Nén dit bén dudi day mong quy udc gan nhu 12 nén dong nhit vi viy ta dung phuong
phép du bao lin bang cach ap dung tryc tiép 1i thuyét dan hoi .
D0 lun cua mong cong trinh dugce xac dinh theo cong thire:

P, b.(l-
S= Deonst * - ( IUO)

EO

Trong d6: ®const 12 h€ s0 hinh dang. wcons=1

P, =P, — 7N, =418,4-18,44.16,6 =112,29(kN / m*) =11,23(T / m’)
b: chiéu rong moéng b=1,7(m)
to: hé sb né hong 115=0,25
E¢=1520T/m?
§-1 128171029 0,0094m = 0,94cm < 8cm

1520
D¢ lan rit nhé -> thda min
4. Tinh toan, kiém tra dai coc.
a.Kiém tra diéu kién choc thiing: (TCVN5574-91)
+¢ Tinh toan cot dam thung dai
- Cuong do chiu kéo tinh toan cua bé tong la
Rp: = 10,5 Mpa.
- Tiét dién cot be x h, =30x30 cm?
- Chon 16p bao vé a=10cm. Chiéu cao lam viéc cua dai: h,=0,7-0,1 =0,6m
Viéc tinh toan dam thung duoc tién hanh theo cong thirc sau:
P, <P
Trong do: ‘ 7
Pat: luc dam thung bang tong phan lyc cia coc ngoai pham vi day thap dam
thung.
Tinh toan Py : ‘
- Tai trong truyén 1€n coc trong dai :
ta ¢ luc dam thung :
Pgt= Po1tPoo+Po3+Pos=35,7+35,7+42,7+42,7=156,8 T
Pcgt— luc chong dam thing bang tong phan
lyc ¢ dau coc:
Pt = [al'(hc + Cl) +a, (bc + Cz)]ho R,
Trong do:
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o, =15 /1+(%)2

C1, C,: 1a khoang cach trén mit bang tir mép cot dén day thap dam thung
Ta co:

C,=0,65-23_93_0oem ¢, =0,65-23_93_g oem
2 1 ! 2 1

=a, =15 1+(%)2 =4,74;
0,2

— Peg =[4,74.(0,3+0,2)+4,74.(0,3+0,2)].0,6.1,05.10°=2986,2 ( kN)=298,62 T
Vay Py =156,8 (T)< Py =298,62(T).
= Chiéu cao dai thoa man diéu kién chéng dam thung.
b. Tinh cwong dd trén tiét dién nghiéng theo hrc cit

0,000

700

-1,200

1700
200, 1300 200
1

©]
300
ot

]

1300 200
1700

©]
]
200

Diéu kién cuong do duge viét nhu sau

Q< pbh,R,

Q-tong phan luc cta cic coc ndm ngoai tiét dién nghiéng
Q=P,+P,=42,7+42,7=854(T)

B 1a hé sb khong thir nguyén

p=07 /1+(%)2

C=C1=0,2

[ 06,
=0,7,[1+(==)" =2,21
B (0,2)

Bbh R, =2,21.1,7.0,6.105=236,69(T)

Q=854(T) < Bbh R =236,69(T)
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~ Théa man diéu kién pha hong trén tiét dién nghiéng theo lyc cit
d.Tinh toan dai chiu udn

Xem dai coc 1a tuyét do1 cting va lam viéc nhu ban cong x6n ngam tai mép cot.

\
\
o ®£
\
L ] A

—_

e. Tinh toan thép cho dai
+M6men tai mép cot theo mat cit I-1 14 :
M, = (P, +P,)=0,5.(357+42,7) =39,2(T.m)

= Dién tich cdt thép can thiét 1a :

Eo M 39,2
' 0,9h,R, 0,9x0,6x28000°
Chon 822 a200 c6 F= 30,4 cm®.

Chiéu dai mdi thanh : I-2a=1,7-2x0,05=1,6 m
+Mbmen tai mép cot theo mat cat II-11 13 :
M, =r,(P,+P,)=0,5.(42,7+42,7) = 42,7(T.m)

— Dién tich ¢t thép can thiét 13 :
oM, _ 42,7

2 0.9hR, 0,9x0,6x28000°
Chon 8¢22 a200 c6 Fs= 30,4cm?. Chiéu dai mdi thanh : b-2a=1,7-2x0,05=1,6 (m)

10* = 25,93cm?

10* = 28, 2cm?
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CHUONG 7 THI CONG PHAN NGAM
7.1 Thiét ké bién phap thi cong coc
7.1.1 Dic diém thi cong cong trinh
a) Dia hinh khu vuc
Cong trinh Bénh Vién Pa Khoa Tién Lang duoc xay dung trén khu dat rong rii, dia
hinh bang phang, kh4 thuan loi cho viéc thi cong, dong thoi do 1a xung quanh cong trinh
thi cong c6 nhitng cong trinh dang hoat dong (cong trinh bénh vién cii).
b) Moi trwong sinh thdi
Cong trinh xay dung trong khu6n vién Bénh vién huyén ,moéi truong sinh thai sach
s&,thong thoang,khong bi 6 nhiém khong khi,ngudn nudc,tiéng on.
C) Diic diém cong trinh

Céng trinh BENH VIEN DIEU DUGNG TIEN LANG duoc xdy dung trén khu
dat rong 2000 (m?), dién tich xay dung 840(m?). Cong trinh ndm trong khuon vién cua
Bénh Vién Huyén, cao 7 tang v4i day du cac phong bénh, trang thiét bi y té hién dai. Pap
g t6t nhat nhu cau kham chita bénh ciia nhan dan.

d)  DPiéu kién ky thuit
- Duong giao thong:

Khu vic xay dung cong trinh nam trong khuoén vién cta bénh vién thudc trung tim
Huyén, dudng giao thong t&i cong trinh twong d6i thuan loi cho cong tac thi cong va khai
thac st dung cong trinh sau nay.

- Mt bang xdy dung
Cong trinh xay dung trong diéu kién mat bang twong ddi rong nhung nam trong khudn
vién cua bénh vién,nén khi thi cong can dam bao an toan cho céc cong trinh bén canh.
- DPien
Hé thong cung cap dién : LAy tir mang dién chung ctia thanh phd.
- Ccfp, thoat nuwoc

- Cép nuée: St dung hé thdng cung cip nudc cua huyén cho cac khu dan cu xung
quanh khu vyc xay dyng cong trinh.

- Thoat nudc: HE thong thoat nude cua khu vuc xay dung cong trinh 13 hé thong
thoat nudc cua thanh pho nén rat thuan loi.

- Nguon cung cdp vt liéu

Do khu vuc xay dung cong trinh ngoai thanh thanh phd, lai c¢6 hé théng giao théng
thuan loi va xung quanh khu vuc c6 khong it cadc nha may vat liéu xay dung nén viéc
cung cip vat liéu xdy dung rat thuén loi.

- Tinh hinh nhan lyc xday dung

Thanh phé Hai Phong la trung tdm van hoa chinh tri cua ca nudc, dé xung dang
v6i vai tro nay thi thanh phé dang tién hanh xay dung, quy hoach co s¢ ha tang mot cach
nhanh chéng. Cac cong trinh m&i moc 1én ngay cang nhiéu nén thu hit duoc rat nhiéu lao
dong tir cac tinh tap chung tai day. Do d6 vi¢c tim kiém nhan luc xay dung rat thuan loi,
dé dang.

- Pic diém dia chat cua khu vuc
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OAV sét, sét, chay: A=20,7 ; B=1,27 ; 9.=0,29Mpa
O h > ; Neo=1; €=1,37;y=1,68T/m*; A=2)7 ;
o cnhay Eo=145T/m?
L
g 7/ /| catpha, déo: A=5,9 ; B=0,576 ;
A /7 /] a=1,2Mpa ; Ne=6 ; 8=0,842
cat /7 y=1,86T Im* ; A=26,6 ; =10°; C=0,9 T/m?
= ha 7/ /] E=480T/m*
O p . 1 / // P H
~ deo .7~ ~
S
s
S s
N—
NN \| sét pha, déo: A=13,2; B=0,35;
. AN g-=1,94Mpa ; Ne=13 ; €=0,845
set NN )
N y=1,85T/m*; A=2,69 ; 9=15,5
8 pha, O\ ) C=2T/m?; E«=776T/m?
> N
M déo (OO0
Lo O N
O\
N AN
N
N N <
o 7 : -
/ // cat pha, déo: A=3,9 ; B=0,33 ;
cat s S g.=2,16Mpa ; Neo=15 ; €=0,836
8 // /) y=1,85T Im®; A=2,66 ; ¢=18°; C=1,7 T/m?
= pha, [ ~7 /] ; E=864T/m*
N > /
deo .~
v
/
N £
cat hat nho, chat vira: q.=7,6Mpa ;
s Neo=24 ; e=0,668
cat
y=1,86 T/m* ; A=2,64 ; ¢=30°;
hat Eo=1520T/m?
nho,
chat
vira
N —

e)  DPdc diém dai coc va sé lwong cocC

- S6 heong coc trong mét dai:dai coc gom dai M1 va dai M2 trong dé:
o MI: kich thuéc 2,2x2,2 (m), gém 8 cocC
o M2: kich thiéc 1,7x1,7(m), gom 4 coc
o M3:kich thuéc 1,7x0,85(m), gom 2 cocC

Chiéu dai coc trong mot mong 1a 16(m)
= s0 luong coc, dai coc va tong chiéu dai coc dugc thong ké trong bang sau:
Bang 8.1: Thong ké so lwong coc

S6 lwong S6 coc Chiéu dai Tong
Tt Tén mong mong /1 méng | coc trén 1 dai | Chiéu dai
(cai) (cai) (m) (m)
1 Mong M1 34 8 128 4352
2 Mabng M2 6 4 64 384
3 Mong M3 2 2 32 32
4 | Mong thang may 1 16 256 256
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‘ ‘ Téng cong: ‘ ‘ ‘ ‘ 5024 ‘
- Pdn: 53 (T)
- P =141(T)

= Tir cdc dieu Kién trén phwong dn ép coc am 1a hop ly nhat.
7.1.2  Tinh toan, lva chon thiét bi thi cong ép coc:
Duya vao mét bang coc ta co:

B8 8 B 88 BB 8 B 88 B 88 B 88 B 88 #H 8 8
@ B @ | @ B B | @ | @ B B ® m B ®
BB e R N EEE EEE Bea aE8 e
o
o
(=]
el
BB 8 B 88 BB 6 B 88 B 88 B 88 B |6 #H 8 8
 E— B i) B B i) k) B B B B B B8 ) 2 2 B
B8 8 B 88 BB 8 B 88 B 88 B 88 B 88 #H 8 8
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35000
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7.1.2.1 Xdc dinh lyc ép coc
Pép = kl.kz.Pdn
Trong do: ki=2+ 3 tachon k;=2
K,=1,1+1,2 ta chon k,=1,1 do d4t nén tuong dbi déng nhéat.
P4.: 12 ste chiu tai cua coc theo dat nén
- theo két qua tinh toan tir phan thiét ké mong co: Py, = 53 (T)
- vay luc ép tinh toan: Pg,=2.1,1.53=116,6 (T) P,=141 (T) — thoa man diéu kién
7.1.2.2 Chon kich thuy luc .

Chon b kich thuy luc: loai str dung 2 kich thuy luc ta cé:
2

2Pd§w—[%1—"'zzpép
Trong do:  Py;,=(0,6-0,75)Pyom. V6i Pyom=250(kg/cm?)
Lﬁ.y Pdgu :017-Pbom-
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2x106
07P T 0,7x0,25x3,14

bom*

=19,64 (cm)

Vay chon d =20cm
- chon mdy ¢ép loai ETC - 03 - 94 (CLR - 1502 -ENERPAC)
Co cac thong so sau:

+

+ + + +

Luc ép gay bdi 2 kich thuy luc c6 dudng kinh xi lanh 200mm
Coc ép c6 tiét dién 15x15 dén 30x30cm
Chiéu dai tdi da ciia mdi doan coc 1a 8 m.
L0 trinh cua xi lanh 1a 130cm
Luc ép may c6 thé thuc hién duoc 1a 139T.
1.3.4.4. Tinh todn chon khung dé ciia mdy ép coc:

A) Khung gia ép : gia ép coc co6 chirc nang :

+
+
+

Dinh hudng chuyén dong cia coc
Keét hop voi kich thuy lyc tao ra luc ép
Xeép doi trong.

—Viéc chon chiéu cao khung gia ép hy, phu thude chiéu dai cta doan coc to hop va
phu thude tiét dién coc .

MAY EP COC
Lo

HKH

—©6 [ ]
9

o — ﬁ%@

-
=
T

(@) KHUNG DAN DI DONG © KkHUNG DAN cO PINH

) KIiCH THUY LUC DAY DAN DAU

3) DPOITRONG & BE PO DOTTRONG
@ ponG HO po ApLUC (D) DAM DE

) MAY BOM DAU 10 pAm GANH

Minh hoa may ép coc

Vi vay can thiét ké sao cho no6 co6 thé dat dugc cac vat trén do6 ddm bdo an toan va

khong bi vudng trong khi thi cong. Ta co:

H -hk+lcocm‘1‘x+hdam &o+the=1,5+8+0,5+0,8=10,8m

L max

coc =8m:la chiéu dai doan coc dai nhit.

B) Khung dé : viéc chon chiéu rong dé cua khung gia ép phu thudc vao phuong tién vén
chuyen coc ,phu thudc vao phuong tién van chuyén may ép, phu thudc vao sd coc ép 1on
nhat trong 1dai.
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Theo ban vé& két ciu va mit cit moéng thi sd lugong coc trong dai 1a 8 coc, chiéu dai
doan coc dai nhit 1a 8(m), kich thudc tim coc 16n nhat trong dai 14 0,9 m vay ta chon bd
gia ép va dbi trong cho 1 cum coc dé thi cong khong phai di chuyén nhleu
+ Gia sur ta dung st dung d6i trong 13 cac khdi bé tong dic sin c6 kich thude 1a:

1x1x3,3 (m) 1a khéi bé tong.
+  Trong luong cua cac khdi bé tong 1a: 3,3 x1 x1 x2,5 =8,25 (T)
Taco: L=L;+2.L,

Lay L, theo khéi bé tong, du dinh sir dung 3 khdi bé tong => ta c6 L,1=3,3 (m)

Lay Lay=1,2(m) => L,=2.L,,+1.2=4,4 (m)

B 14y theo chiéu dai khéi bé tong dai: B=3,3 (m)

11000
S
&
c%
L1=3300 L2=4400 L1=3300

Khung gié ép

C) Tinh toan s¢ déi trong q:
+  So d6 may ép dugc chon sao cho s6 coc ép dugc tai mdt vi tri ciia gia ép 1a nhicéu
nhat, nhung khong qué nhiéu sé can dén hé dam, gia qua 1on.

= 11000

q J— J—

T | >
o o -
DB >
o N N

B N >

S ?250} X L N | X

N Lx

Hinh 7.5: Mt bang bé tri déi trong ép coc
Tacd x=1,5+0,15+1=2,65m
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y=1-0,2=0,8m
L,=3,3/2+3,8 =5,45m
L,=33-04 =29m
Diéu kién chong 14t khi ép coc & vi tri bét lgi nhét :
2P (L, —x).(L,—Y)

<0,8.P*
Q= L.L, ®
2F>tk L. —x).(L,
% 0> ( X).(L, —Y)
L.L,
o> 21166 (5,45-2,65).29-0.8) _ g5 75 7
5.45.2.9

Thiy Q=86,75 T <0,8.P% =0,8.116,6=93,28 T
S6 dbi trong mbi bén :

_Q 88 105(T)
Qe 825
Chon n=11 khéi bé tong mdi bén, mdi khéi ning 8,25 tan,kich thudc mdi tam
3,3x1x1(m)

may ép coc

=]

xi lanh D=200

11 doi trong 1x1x3,3 11 doi trong 1x1x3,3

10800

500

10400

Mat dvng gia ép coc

7.1.3  Chon can truc phuc vu ép coc

Can truc 1am nhiém vy ciu coc 1én gia ép ,dong thoi thuc hién cac cong tac khac nhu :
ciu coc tir trén xe xudng ,di chuyén ddi trong va gia ép .

Poan coc c6 chiéu dai nhat 1a 8m .
+ khi cau d6i trong:
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Hysc =h1+ ho+ hs+ hy
Hyie = (0,7+3)+0,5+1+2 = 7,2(m)
Hcn =h;+h, +h3=(0,7+3)+0,5+1=5,2 (m).
Qyec=11x75=8,25 ().

H, —c¢ N a+b _ 5,2—1,5+1,5+1

e = T - S =13,5m
Sina coso sin’75 cos75
H. -c -
= 12715 5 3 03m
Y tga tg75°
v
<=
b a
_ 2,
e n
N"s
=/
| o | S
i o= 75 |
[ -
Q
| | 1
Ir 1 S
Ryc

7 So dé cau doi trong
+ Khi cau coc:
Hysc :(0,7+2hk+;+0,5)+0,8ICQC+ hy = (0,7+ 2x1,3 +1+0,5) +0,8x8 +2,5 = 13,7m
Leoc =8 m 1a chiéu dai doan coc .
Hyc-C 13,7-15
o = +r=—""">"
tga tg75
H,-c 13,7-15
sina sin75°

- Stcetrye: qy=1,1x0,3x0,3x8x2,5=1,98 (1)

+1,5=4,768m

L =

yc

=12,63m

=Tu nhiing yéu t0 trén can truc dugc chon thda man yéu cau:

Humax = Hyc=13,7 (M)
Qmax=> ch:11’6 (T)
Limax=Lyc=13,5 (m)

+ + + +
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Vay ta chon can tryc banh xich MKG-25BR (theo sO tay chon may xay dung Nguyén
Tién Thy) c6 cac thong sb sau: 5
+ strc nang Quax/Qmin=20T/4T

+ chiéu cao nang: Hyay = 18 (M).

+ d6 dai can L: 18,5m.

+ thoi gian thay d6i tam voi: 1,4 pht.
+ van toc quay can: 3,1v/phdt.

7.1.4  Chon cdp ndng doi trong:

- chon cip mém co ciu truc 6x37x1.
Cuong do chiu keo cua cac sgi thép trong cap
la 170 (kg/ mm ) s6 nhanh day cap 1a mot
day, day dugc cudn tron dé om chit lay coc
khi cau.

+ trong luong 1 ddi trong la: q=7,5t

+ lyc xuat hién trong day cap:

Q _ qQ 752
n.cosa N.cosds 4./2

N : s6 nhanh day

+ lyc lam dut day cap:

R=k.s (v6ik = 6 : hé s6 an toan day treo).

1 R=6x2,65=15,9 (t)

- tra bang chon cap: chon cap mém cé ciu triic 6x37x1, c6 dudong kinh cap 22(mm),
trong lugng 1,65(kg/m), luc lam dut day cap s =24350(kg)

7.2Thi cung ép coc
7.2.1 Qya tronh op coc

Hinh 7.8 biéu dé tinh nang cin truc

S=

= 2,65(t) =2650 (kg)

- Khi doy kéch (hoac di nh plttong) tlep xyc voi di nh coc thd diéu chi nh van tang
dan op lue, nhung gidy dau tion op luc dau tng dan déu, doan coc C1 cdm sou dan
vao dat voi van tOc xuyon < 1m/s.

- Trong quo tronh Op dung 2 moy kinh vi @t vuung gic véi nhau dé kiém tra @0
thdng ding cla coc 1yc xuydn xubng. Néu xoc di nh coc nghiong thd ding lai dé diéu
chi nh ngay.

- Khi dau coc CI coch mat gt 0,3 i 0,5m thd tién hanh 18p doan coc C2, kiém tra
vé mat 2 dau coc C2 sta chia sao cho thét phang.

- Kiém tra coc chi tiét néi coc va moy han.

- Lé&p doan coc C2 vao vi tré op, can chi nh d& dudhg truc coc C2 trung voi truc
kdch va tryc doan coc C1, dd nghiong < 1%

- Tdc ddng 1on coc C2 1 luc tao tiép xyc sao cho op luc & mat tiép xyc khodng 3 —
4kg/cm?2 roi méi tién hanh ndi 2 doan coc theo thiét ké. Tién hanh op doan coc C,.
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Téang dan op luc non dé moy oOp cii dl thdi gian can thiét tao dU luc op thang luc masot
va lye khong cua dat ¢'mdi coc dé coc chuyén dong.
- Thoi diém dau C, di sdu vao ling dat voi van tbe xuyon khung quo 1 cmy/s.
- Khi doan C, chuyén déng déu thd moi cho coc chuyén dong véi van téc xuyon
khung quo 2 cm/s.
- Khi Iyc non tang dot ngt tle 1a mdi coc d6 gap lop déat cung hon ( hoac gap di vat
cuc bd ) can phéi giam tOc dd non dé coc ci dd kha nang vao dat cling hon ( hodc phai
kiém tra dj vat dé xu’ly ) va gilrdé luc op khung vuot quo gid tri tdi da cho phop.
- Lam tuong tw voi coc doan cQc sau.
Trong quo trdnh Op coc, phal chét thom dbi trong 10n khung sudh GOng thoi voi quo trdnh
gia tang luc op.Theo you cau trong luong dbi trong 10n khung sudn GOng thoi voi quo
trénh gia tang lyc 0p.Theo you cau,trong 1uohg dbi trong phai téng 1,5 1an luc op .Do coc
g6m nhiéu doan non khi op xong moOi doan coc phal tién hanh ndi coc bang coch ndng
khung di ddng cla gid op 1on,cdu dung doan ké tiép vao gid op.
+  Thao toc op om

- Dung m6t doan coc dan dé op coc xubng -0,7(m) sau dd lai ryt coc dan lon op

cho coc khoc
7.2.2  Ghi chdp op coc theo chiéu dai coc:

- Khi mi coc c&dm vao duoe 30 dén 50 cm bét d4u ghi gid tri luc op dAu tion,

- Sau i sau 1 mot op ghi 6p luc 0p mét 1an. Néu cii bién dong bat thufing thd phai
ghi d6 sbu va gid tri tang hodc gidm dot ngdt cla luc op. BBn khi luc op & di nh
coc bang 0,8P,, min thd ghi ngay dd séu va luc op did. T ddy trd di Ung voi tlng
doan coc 20 cm xuydn, viéc ghi chop tién hanh cho dén khi op xong 1 coc.

7.2.3  Chuyén sang vi tri méi:

Véi mdi vi tri ctia dan ép thudng co thé ¢p dugc mot s coc nam trong pham vi
khoang dan. Ep xong 1 coc, thdo bu 16ng, chuyén khung gia sang vi tri moi dé ép. Khi ép
coc nam ngoai pham vi khung dan thi phai dung can truc cau cac khéi d6i trong va gia ép
sang mot vi tri méi roi tién hanh thao tic ép coc nhu cac budc néu trén.

Ctr nhu vay ta tién hanh dén khi ép xong toan bd coc cho cong trinh nhu thiét ké.

7.2.4 Cdc sw cé xdy ra khi dang ép coc.

a) Coc bi nghiéng léch khoi vi tri thiét ké:

o Nguyén nhéan: gip chudng ngai vat, miii coc khi ché tao co6 do vat khong
déu.

o Bién phap xur 1y: cho ngimg ngay viéc ép coc va tim hiéu nguyén nhan, néu
gdp vat can co thé dao pha bo, néu do miii coc vat khong déu thi phai khoan
dan cho coc xudng dang huéng.

b) Coc dang ép xubng khoang 0,5 dén 1m dau tién thi bi cong, xuit hién vét nut giy

O vung chan coc.

o Nguyén nhan: do gdp chudng ngai vat nén luc ép 16n.

o Bién phép xtr ly: cho dung ép, nhd coc vdhoic gay, tham do di vat dé khoan
pha bo sau d6 thay coc méi va ép tiép.

c) Khi ép coc chua dén do sau thiét ké, cach d6 sau thiét ké tir 1 dén 2m coc di bi

chéi, c6 hién twong bénh ddi trong gay nén sy nghiéng léch lam gy coc.
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o Bién phdp xu ly:
= Cit bo doan coc giy.
= Cho ép chén bd xung coc méi. Néu coc gdy khi nén chua siu thi c¢6
thé dung kich thuy luc dé nhd coc 1én va thay coc khac.

MONG M1 MONG M2

So dé ép coc trong 1 dai
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xl

~
Nt hana thi nAno n rnn

7.25 Kiém tra chdt luwong, nghiém thu coc

- Cac qui dinh vé& an toan khi cau lip.

- Phai ¢6 phuong an an toan lao dong dé thuc hién moi qui dinh vé an toan lao dong
¢6 lién quan (huan luyén cong nhan, trang bi bao hg, kiém tra an toan cac thiét bi,
an toan khi thi cong coc).

- Can chti y dé hé neo giit thiét bi dam bao an toan trong moi giai doan ép.

- Khi thi cong coc can chi y nhét 1a an toan cau lép va an toan khi ép coc ¢ giai doan
cubi cua no. Can chu y vé toc do tang ap luc, vé d6i trong tranh kha nang co thé
gdy mat cin bang ddi trong gay lat rat nguy hiém.

- Khi thi c6ng €p coc can phai hudng dan coéng nhan, trang bi bao ho, kiém tra an
toan cac thiét bi phuc vu.
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- Chép hanh nghiém chinh ngat quy dinh an toan lao dong vé str dung, van hanh may
ep coc, dong co dién, can cau, may han dién cac h¢ toi, cap, rong roc.

- Céc khéi dbi trong phai duoc chong xép theo nguyén tic tao thanh khdi 6n dinh.
Khong dugc dé khbi ddi trong nghiéng, roi, d6 trong qua trinh thir coc.

- Phai chdp hanh nghiém ngit quy ché an toan lao dong & trén cao: phai c6 diy an
toan, thang sat 1én xudng....

7.3 ¢cong tac dz“'l,t o
7.3.1  Thiet ke ho mong

® rrrJ 7 7 7 7 7 L [
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Mt bang dai va giang méng

7311  Thiétkého dao
Kich thudc dai méng:
M1: 2,2x2,2 (m)
M2: 1,7x1,7 (m)
= phan mé rong ddy dai 1a 0,3(m) phan miéng hd dao md rong 0,85 (m)

7312 Xdc dinh khoi lwong ddao dat
The tich dat dao duogc tinh theo cong thirc :
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Vzﬂ[axb+ d+b x c+a +c><d]
6

Trong do:

- h: chiéu cao khdi dao.

- a,b: kich thudc chiéu dai,chiéu rong day hd dao.

- ¢,d: kich thudc chiéu dai,chiéu rong mi¢ng hé dao.
1.3.4.5. Khbi luong dao dat méng M1 va M2

Kich thudc hd mong la:

S8 ol o
= S = 3 g
AN <
] 2800 L | 2300 |
4500 4000
L 4500 L L 4000 b
1 1 1 |
|
WA ﬂ gj H g
N N
300 2200 300 300 1700 300
2800 2300
MONG M1 MONG M2

Lua chon phuong an ddo may dén cao trinh dau coc cach 100(mm)
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Tw viéc phan tich phwong an dao moéng ta nhan thay phan khong dao khi,sff dung dao may la nho
nén dé thuan tién cho phwong an thi cong ta sé tién hanh dao ao toan bé cac ho méng t truc B dén truc

F va ttr truc 1-10. Truc A tién hanh dao bang nhw hinh vé.
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Badng 7.1 Khoi leong dat dao cho toan bé cong trinh:

STT | HO MONG KICH THUGC vd SL | KL

A IE | H
PAO MAY
1 TRUC A 3.915 15.35 0.6 |40.72 2 ]8143
2 TRUC Al 3.415 2.365 0.6 |[6.33 2 |12.66
3 TRUC B.F-1.10 21.915 36.215 0.6 |490.00 1 [490.00
TONG 678.67
DPAO THU CONG
5 TRUC A 3 3 0.7 |8.42 6 |50.50
6 TRUC B 3 3 0.7 [8.42 8 |67.33
7 TRUC C 2.5 2.5 0.7 |6.17 3 |1851
8 TRUC C1 3 3 0.7 [8.42 4 |33.67
9 TRUC D-E 3 5.05 0.7 |13.38 3 |40.14
10 TRUC E 3 3 0.7 [8.42 5 |42.08
11 TRUC F 3 3 0.7 [8.42 8 |67.33
12 THANG MAY 6 3.7 0.7 |6.41 1 |6.41
TONG 325.98

Trong phan dao thii cong c6 phan coc nam trong thé tich dao nén trir phan thé tich coc
chiém cho 1a: 0,35.0,35.0,7.316=27,097
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—vAy tdng thé tich phin dao thu cong 1a: 325,98-27,097=298,88 (m®)
7.3.2  Bién phap dao dat
+ phuong phap dao: co gidi két hop tha cong.
+ voi phan dat & d6 sau cach dau coc 10cm tré [én dung may dao komasu ctia nhat,
banh xich ty hanh co dong, cong suat phu hgp dao theo hinh thirc cuon chicu, dat dao dén
dau dugc chuyén ngay ra khoi cong truong bang xe tai nhe va dé vao noi thich hop.

MAY DAO GAU SAP
EO - 2621A, Q = 0.5M°

!“ TS 58 ___ B8
%70’600 = ;j ix e
AN A »j i« e N :A ‘. d P »j
- 1,200 i‘A ] AA, .. ‘,\j i& A‘ P ; A A'u‘ »f
LSP DAT DAO THU céﬁﬁéﬁ#?#?#f 7

Thi c¢éng dao dat bang mdy

Sau khi ddo sira thi cong xong, tién hanh kiém tra tim cot ddy méng va dam giang
bang may tric dac. Tudi nude va dam chit nén dat bang dam coc.

Van chuyén dat dao bang xe 6 t6
tadi 7 tAn theo tuyén dwong da duoc
théng nhét véi cong an thanh phd. Xe
ch® dat dwoc pha bat va phun nuwéc
ricra sach banh xe trwdc khi ra khoi
cong trudng.

7.3.3  Chon mdy dao dat:

Dua vao céc s6 lidu & trén, dat dao thudc loai cép IT nén ta chon may dao géu nghich

1a kinh t& hon ca.chon may dao c6 sb hiéu 1a E0-2621A san xuit tai lién x6 (cii) thudc loai

dan dong thuy luc.
Cdc théng sé ki thudt ciia may ddo:
- Dung tich giu: q=0,5(m°
- Ban kinh dao: r=5(m)

- Chi;éu cao nang lén nhét: h=2,2(m)
- Chicu sau dao I6nnhat: h=3,3 (m)

- Chiéu cao may: ¢ = 2,46 (m)
- Kich thudc may: dai a =2,81 m; rong b=2,1 m
- Thoi gian chu ki: tek = 20s

Tinh ning suét thuc té may dao :
N =g, ‘:(_d Nexckeg (M)

t
x 114
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Q :dungtich gau q=0,5 (m°) ;
Kq : hé s6 day gau: ks=0,8
K; : hé sb toi cua dat: k,=1,2

3600

3000 5 N, =P 1636
22

ck

N s6 chu ki 1am viéc trong 1 gio: N, =

Tek = toKut.Kquay = 20x1,1xX1 = 22 (5)
Tek : thot gian 1 chu ki khi goc quay ¢q = 90°, d6 dét tai bai te = 20s
Ky : hé s6 phu thudc vao diéu kién d6 dat ctia may xtc ky; = 1,1
Kquay = 1 khi @g< 90°
Kig: hé so stir dung thoi gian ki = 0,8
T: s6 gio 1am viéc trong 1 ca, t=8 h

5 niing sudt may dao: n=0,5.25 163,6.0,8 = 43,62 mh

- nang suit may dao trong mot ca: ng, = 43,62x 8 = 348,96 (m*/ca).
678,67

= s0 ca may can thiét: sO ca may= =1,94 (ca)
348,96
1
) 39500 { )
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Chon o to van chuyén dat:
. 115
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Khéi lugng dat dao kha 16n nén khong thé do dat ngay trong cong trinh vi n6 lam
anh hudng dén cac cong tac khac. Do vay khéi luong dat dao bang may ta dung
6td van chuyén ra bi cach cong trinh 500m. Phan dat dao bang thu cong duoc van
chuyén bang xe cai tién va do ngay canh cong trinh, phan dat nay dung dé 1ap hd
mong ngay sau khi thdo do van khuon mong.

Quing dudng van chuyén trung binh : 1= 0,5 km = 500m.

. . A L
Thoi gian mot chuyén xe: t =ty +— + t4+—+ tgy

b=

V; = 30(km/h),V, = 40(km/h). Van tbc xe ltc di va lac quay veé: L. =—

Vi Va
Trong d6: t, -thoi gian cho d6 dat day thung.
Tinh theo ning suit may dao, may dao da chon c6 n = 43,62 m°/h.
Chon xe van chuyén 1a TK 20 GD-NISSAN. Dung tich thing 1a 5 m® , dé dé dét
day thung xe (gia sir dat chi d6 duoc 80% thé tich thung) 1a:

0,8x5 ,
= - 60=5,5 (phut
5 x60= 5,5 (ph)

05. L 05
Y, 5’

v, 15°

- thoi gian do dat va cho tranh xe la: t4 = 2 phut; tg, = 3 phat.
—>t= 5,5+(§ +4—0)><60+ 2 +3 = 12,25 (phut) = 0,204 (h).

- s0 chuyén xe trong mot ca: m =

- sO xe can thiét: n =

T-t, 8-0
t 0204

Q __ 34896 =2,25. Chon n =3 (xe).
gm 5x0,8x39,21

=~ —=39,21 (chuyén)

Nhu vay khi dao mong bang may, phai can 3 xe van chuyén. Phan dit dao bang thu

cong
dong

dé riéng ra bii & gan cong trinh, khong duoc dé giy can tré giao thong hay lam G
nudc.

7.3.4  Tinh s cong nhan 9
Theo dinh mirc: 1,31 (cong/ 1m?). Pao, d6 1én phuong tién.

S6 cong can thiét 1a: 325,98 . 1,31 = 247(cong).
7.4Tinh todn van khuén méng

116
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7.4.1 Chon vat liéu lam van khuén
- Van khuén dinh hinh (van khuon thép).

Bang 7.2 Cac thong s6 ki thuat

Loy a2 Kich thudc van khuon Céc thong s van khuodn
S6 hiéu van 3 - 5
khudn B L D | Fem?) | V(em3) G(kg/cm Khoi Y(mm Jem?) W(cm
) lugng ) )
100 100 180 g 471 | 774392 | 0.008 6.079 | 19.492 15(')39 4334
150 105 180 g 546 | 923.004 | 0.008 7.246 | 16.918 174'166 4.638
200 200 180 g 6.21 10771'61 0.008 8412 | 14.965 19538 4.843
1500 | 220 202 180 g 6.51 11321'06 0.008 8879 | 14310 19é96 4.907
250 205 180 g 6.96 1228'22 0.008 9579 | 13.433 20é74 4.990
300 | 30 | 150 | 5 449 | 136884 1 4508 1074 | 12199 | 283 | 5101
ol o |s 2 4
350 | 32 | 190 [ 5 gy | 117451 4008 1191 | 11184 | 2273 | 5188
ol o |s 4 1
117
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ao0 | B 1031 9o | 199805 g 008 13079 | 10335 | 2% | 5257
as0 | B 031 905 | BMST o008 | 14245 | 9613 | 2412 | 5315
so0 | o) | 10| > | H512 | 208258 | g008 | 16348 | 10335 | 29 | 6572
550 | o | 10| > | 12262 28I 1 o008 | 17515 | 9748 | 300 | 6630
soo | O | 130 | 5 | 13012 T80T 5008 | 1ges1 | 9230 | 07 | 6680
00 | 2| 10| 2| 47 | 633092 | 0.008 4970 | 19402 | 59| 433
150 | 0| 20| 2| 546 | 750204 | 0008 5060 | 16918 | 1% | 4638
200 | 2| 120 5| 621 | 885317 | 0008 6950 | 14965 | 0 | 4.843
220 | % | 20| 5| 651 | 935762 | 0008 7346 | 14310 | 0 | 4907
250 | 2| 20 3| 696 | 142 0008 7040 | 13433 | 2% | 4.900
00 | | RO 7 | S 0008 8930 | 12109 | *L% | 5101
B0 e [ 3 [ 10 [ 5[ g | 128385 | oo 0920 | 11.184 | 2273 | 5.188
0| 0 |5 4 1
ao0 | O3 gpn | BTE o008 | 10010 | 10335 | % | 5287
as0 | | 0131 905 | BT o008 | 11000 | 9613 | 241 | 5315
so0 | o | P20 | > | M2 | A0 g008 | 13637 | 10335 | 29 | 6572
550 | o | 120 | 5| 12262 | 180332 1 g008 | 14627 | 9748 | 0% | 6630
e R e I R B S Y 15617 | 9230 | %7 | 6680
100 100 900 | 2| 471 | 491792 | 0.008 3861 | 19.492 15(')39 4334
150 | 0| 900 | 2| 546 | 595404 | 0008 a614 | 16918 | V%0 | 4638
200 | 21900 | 2| 621 | 699.017 | 0008 5487 | 14965 | 10 | 4.843
220 | % | 900 | 2| 651 | 740462 | 0008 5813 | 14310 | 0 | 4.907
250 | %> | 900 | 2| 696 | 802629 | 0.008 6301 | 13433 | %% | 4900
900 | 300 | % | 00| 2| 771 | 906242 | 0.008 7114 | 12109 | #55 | 5101
350 | 2 1000 | 2| sas | 1% o008 7927 | 11184 | 27 | 5188
a00 | % o00 | 2| e21 | M4 o008 8741 | 10335 | % | 5287
as0 | ¥ o0 | 2| 996 | T o008 o554 | 9613 | 2412 | 5315
s00 | 2 | o00 | | M| B8 g008 | 10026 | 10335 | 9 | 6572
550 | 2 | goo | > | 12262 | 149544 1 qg 11730 | 9748 | 3900 | 6630
0 5| 5 6 1
118

Sinh vién thuc hién: Nguyén Vin Hoang




PO AN TOT NGHIEP TRUONG DAI HOC DAN LAP HAI PHONG

600 | 80 | goo | 2 | 18012 | 1599.05 | 4 y5g 12553 | 9.230 | 3927 | 6680
0 5| 5 8 5

100 100 600 g 471 | 350492 | 0.008 2751 | 19.492 15639 4.334

150 105 600 g 546 | 431.604 | 0.008 3388 | 16.918 17466 4.638

200 200 600 g 621 | 512717 | 0.008 4025 | 14.965 19938 4.843

220 202 600 g 651 | 545162 | 0.008 4280 | 14.310 19é96 4.907

250 205 600 g 6.96 | 593.829 | 0.008 4662 | 13.433 20;4 4.990

300 300 600 g 771 | 674942 | 0.008 5208 | 12.199 21483 5.101

600 35 5 2273

350 | | 600 | 7| 846 | 756.054 | 0008 5035 | 11184 | 257 | 5188

400 400 600 g 921 | 837167 | 0.008 6572 | 10.335 23;‘8 5.257

450 405 600 g 9.96 | 918279 | 0.008 7208 | 9.613 24i12 5.315

500 | 20 | goo | 2 | 11:512 | 1046.45 | 4 g 8215 | 10335 | 223° | 6572
0 5| 5 8 3

550 | 22 | goo | 2 | 12262 | 1127.57 | 4 5g 8851 | 9748 | 3090 | gg30
0 5| 5 1 1

600 600 600 g 13'212 120,?'68 0.008 0488 | 9.230 30557 6.680

7.4.2  Tinh toan van khuén méng M1
- Kich thuéc dai 2,2 x 2,2 x 0,7 (m)

Ta str dung 16 tim 350x900x55, phan giang mong ding van gd ép thém.

T LTI

chi tiét A

153
min

E @ B S
. ]
) ;1 “ 4 A E
< PR
.
E ] 0.000
S = a7, . ] -
, w o g
N A A o]
=R . . i 010 < e
4 4 <
4 PR
-~ | a 0
4 -
2 [g <, L. ) 1,200
E 5]

2200

2400

I

VAN KHUON PAI MONG M1 TL:1/20
* Xac tai trong tac dung vao van khuon mong
+ Ap luc ngang do vita bétong tac dong vao thanh van khudn
P," = v.h.n= 2500 . 0,7.1,3 = 2275( kg/m?)
Trong @ h=0,7 14 chiéu cao clia cau kién khi d6 bé tong 1 lan
nla hé so tin cay

MAT CAT 2-2 1/20

119
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v 1a dung trong ri€ng cua bé tong

+ Ap luc day ngang do dim béténg bang may

P," = n4.04=1,3.200=260 (kg/m?

+ Ap luc ngang do d6 bé tong bang bom:

P5" = ny.gp=1,3.400=520 (kg/m?)

Vi khi d6 bé tong thi khong dam va nguogc lai nén lay gia tri 1én hon.

Tinh toan véi van khuon c6 bé rong 12 0,35 (m)

> g% = p" + max(p" ; pat) = (2275 + 520).0,35 = 978,25 (kg/m?)
* Tinh khoang cach gitra cac nep ding .
bdéc trung hinh hoc cua tiét dién van khuén
Tra catalag cua nha san xuét c6: W=5,19 (cm®), J=22,73 (cm?)

- Theo diéukiénbén: M,> M

O_thep :ﬂ N MV| :WO_thep ; M _ qtt 2
W 10

: cudng do chiu kéo o = 2300 kg/cm?.
= M, = 5,19.2300=11937 (kg/cm?) =119,37 (kg/m?)

tt|2

- Wo-go >q_
10

thep
ol < O .Xv.1o= 119,37.1021’22(m)
q 978,25

Chon khoang cach cac thanh nep 1a 1= 0,55 (m) cho ca 4 mat ciia dai méng

thanh trgt goc
| 0.000 900x55x55
v N
1-0,600 -
vy AN
1200 7

b) Tinh van khuén thanh giing méng.

Tinh cho giang 16n nhat GM1 ¢6 kich thude 0,3 x 0,4 x 3,8 (M)

T6 hop van khudn gdm 6 tdm van khudén 1200x400x55 va con 90mm thi ding g bu
vao nhu hinh vé.
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Sinh vién thuc hién: Nguyén Vin Hoang



PO AN TOT NGHIEP TRUONG DAI HOC DAN LAP HAI PHONG

« 9 G
[ | 41 m | @ J
=l n=.'p -
8 i VA=
4_'"ﬂ"' 0= 300
’ L i th 41 4 44 -0,600 - }
L4 An g 5 . ) »0900%/;@;N// %
" o L Viteerial\Y ’///j\
2600 H 500 H
1100
GIANG MONG 3 TL:1/20 MAT CAT 1-1

* X4c tai trong tac dung vao van khuén giang méng
+ &p luc ngang do vira bétong tac dong vao thanh van khuon
P, = y.b = 2500 . 0,4 =1000 kg/m
p."=n.p;,=1,3.1000 = 1300 kg/m
Tong d6: b 1a bé rong cua van khudn
n 1a hé sb tin cay
vy la dung trong riéng cia bé tong
+ Ap luc diy ngang do dim béténg bang may
P, = b.250 = 0,4.200 = 80 kg/m
Pt =n.p,°=1,3.80=104 kg/m
+ Ap luc ngang do db bé tong bang bom:
p'=b.n.600=0,4.1,3.600 =312 kg/m

=q" = p," + max(p," ; ps") = 1000 + 312 = 1392 kg/m
* Tinh khoang cach gitra cac ngp ding .
Pac trung hinh hoc cua tiét dién van khuon
w=5,26 (cm®)
J=23,48(cm?
Chon khodng cach céac nep ding 1,.,=1«=1,2 (M)
- Theo diéu kién bén : oy<[s] v6i [c]=2200 kg/cm?

tty 2 2
- o, = % ; M= q8l _13%212 250,56(kg.m) = 25056(kg.cm)
E = 2,1.10° kg/cm?.
0, = % =4772(kg / cm?) >[o]

—khong thoa
Chon 1;¢,=1/2=600(mm)
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q“l> 1392.0,6°
=M = = =50,112(kg.m) = 5011, 2(kg.cm
10 10 (kg.m) (kg.cm)
5011,2
= """ =901(kg / cm*) <
= Oy 5,26 (kg ) <[o]
Kiém tra van khuon theo do vong.
4 4
foal 1892600 4 800
128.E.J 128.2,1.10°.23,48
380
f]=——=0,95(cm
[f] 200 (cm)
f, <[f]

Vay chon 1ig;=600 (mm) o
Ta c6 mdt bang cau tao thiét ké van khuon cho dai mong GM 1

5]

i

o ] Q Z
T e [TETTTETTTE o ] o
= E
DN — i
=l =
PO T T T

]
n

L
600

'k

3800

MAT BANG GM1
Tinh toan tuong tir ta c6 mit bang cau tao thiét ké van khuén cho dai mong GM2
Kich thuéce: 300x400x3750
T6 hop van khuon gom: 6 tim 1200x400x55
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7.5Bién phap thi cong méng, giang, dai

Sau khi dao dat hd mong xong, cac dau coc trong dai nhd 1én khoi day hé mong 1
doan 1a 0,5m. Tién hanh dap bé tong dau coc cho tro cot thép coc ra ngoai, cot thép coc
dugc bé chéch so véi phuong thang dung 1 goc khoang 15%

S,au khi dap bé tong dau coc thi tién hanh dd bé tong B12,5 da 2x4 16t day méng, I&p bé tdng nay
dwoc do rong hon so véi dai mong la 10 cm vé cac phia. Tac dung cla lép bé tong 16t méng :

'] Tao mat bang cho day dai mong.
] DBiéu chinh cao trinh ddy moéng.
] Lam cho 16p bé tong chiu lyc chinh cta dai khong bi mat nudc do bi 16p
dat me hut.
Xac dinh lai cao trinh day dai va cao trinh day giang so véi méc chuan 0,00 da danh dau son d6 Ién cac
twong cla cong trinh bén canh bang cac may kinh vi. Sau dé, giac lai tim truc clia mong, cac tim truc nay
dwoc vach truc tiép lén 1&p bé tong Iot mong.

Dit cot thép moéng va gidng mong theo ding nhu trong thiét ké. Ct thép dai mong
phia dudi dugc dan thanh ludi ngay trén phan bé tong dau coc nguyén, cach 16p bé tong
16t 10 cm. Cot thép chiu luc theo phuong c6 mdé men 16n dat bén dudi, c¢dt chiu luc theo
phuong c6 mé men bé dat bén trén.

Khoang cach ¢t thép dai dugc khdng ché theo cac ban vé thiét ké mong. Poan cbt
thép chan cot va 18i duge dan dong thoi vao cdt thép dai khi thi cong moéng.

Sau khi dit xong cot thép cho moéng, tién hanh ghép van khudén méng. Trude do,
phai kiém tra, nghiém thu phan lap dat cot thép mong va ghi vao bién ban nghiém thu.

Van khuén mong s dung van khuén gb dé ghep, st dung dinh ( 6¢cm) dé lién két van khudn. Dung

cac thanh nep dirng va cac thanh chong xién béng gbé dé& chéng van khuén thanh, ching loai va kich
thwéc clia cac cot chdng dwoc tinh todn & phan trén.

Sau khi nghiém thu xong, coi nhu 1a két thuc cong tac ghép van khuon thanh. Két
qua nghi¢m thu dugc ghi 10 trong bién ban nghi¢m thu.

Céc yéu cau d6i voi van khuon:

] Pam bao duoc d6 chic chin, on dinh

1 Pam bao chinh xé4c kich thude, ddm bao do kin, khit, vi néu van khudn
khong kin s& lam cho vita xi ming bi chdy ra ngoai khi ¢dm bé tong, anh hudng toi
chat luong ciia bé tong.

[ Ghép van khudn phai dam bao dugc chiéu day 16p bé tong bao vé gidng nhu
trong tinh toan.

[ Van khuon ghép phai dam bao dung vi tri tim, tryc cta dai, giang, cac vi tri
nay duoc vach trén cac moc khi giac lai mong.

(] Trong khi ghép van khuén, ¢ thé kiém tra do chinh xac tim c6t dai bang
cach dung thuée, day doi hodc str dung cac may kinh vi dé kiém tra.

7.5.1 D6 bé tong méng: , o ‘

Dung bé tong thuong pham dwoc san xuat tai nha may, van chuyén dén cong trinh bang xe 6té
chuyén dung. Bé tong dugc dé vao may bom bé tong, sau d6 may bom mdi bom vao cac hé méng thong
qua mot hé théng dng cao su mém. Bé téng duwoc bom thanh tirng 16p, chidu day méi I&p khodng 30 cm,
sau khi d6, bé tong dwoc dam ngay. Duing 2 may dam dui va 2 may ddm mét phuc vy cong tac bé tong

méng. Db bé tong hét khu vwc nay rdi méi chuyén sang khu vuc kia, dé hét dai nay rdi chuyén sang dai
khac. Bé tri mdt cau cong tac gitp cho qua trinh thi cong mong dwoc thuan loi.

Trong qua trinh d6 bé tong, ludn ludn kiém tra vi tri cot thép va van khuén mong,
néu co su cd xdy ra, ngimg ngay do bé tong va chuyén sang thi cong dai tiép theo, cho can
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bo va cong nhan khac phuyc lai sy ¢6 d6. Sau khi khic phuc xong va kiém tra can than méi
quay trd ve do tiép bé tong khu vuc do.

7.5.2 Dam bé toéng: ‘ , ,

Dam luén phai huwong vudng goc voi mat bé tong, khi dam I6p bé tong trén phéi cam xuong lop bé
tong duwdi 1 doan tlr 5- 10 cm dé ddm bao cho dam bé tong dwgc déu. Thoi gian dam tai 1 vi tri khoang
30s, khoang céach cac vi tri dam cach nhau < 30 cm. Khi di cr]uyén tte vi tri nay sang vi tri khac van cho
may dam hoat déng va tw tr rat dam lén theo phuwong dirng dé tranh tao 16 trong bé téng sau khi rat dam
Ién.

7.5.3 Bao dwong bé téng:

Sau khi db bé tong xong, khodng 4 h sau tién hanh bao dwéng ngay. Nhirng ngay dau bé tong moi
dd phai dwoc gitr &m thuwdng xuyén, clr cach 2h phai dwoc twdi nwdc mot 1an. Viéc twédi nwdc dién ra
trong 2 ngay .Qua trinh bdo dwdng sé& dwoc néi ki hon & phan sau.

7.5.4 Thao van khuén méng:

Sau khi dd bé tong 2 ngay thi cho phép thao van khudn méng. Trinh ty thao van khudn nguoc véi
trinh tw lap. Khi thao van khudn ra, phai cht y khong dwoc lam hw hdng van khuén, héng cac canh cua
bé tong. Co thé sir dung kim, don bay, xa beng dé thao g&.

7.6 Tinh toan, chon may thi cong

Tinh toan khéi luong bé tong mong.
Bdng 7.3 Khoi lu’O’l’lg bé tong dai va giang mong

Stt Tiriléilau A Kich tguoc H V/caukién | S6 luong Totrl}ghthe
1 M1 2.2 2.2 0.7 3.388 34 115.19
2 M2 1.7 1.7 0.7 2.023 6 12.14
3 Gml 0.3 3.8 0.4 0.456 22 10.03
4 Gm?2 0.3 3.75 | 04 0.45 8 3.60
5 Gm3 0.3 2.6 0.4 0.312 10 3.12
6 Gm4 0.3 2.3 0.4 0.276 9 2.48
7 Gmb 0.3 3.7 0.4 0.444 3 1.33
8 Gm6 0.3 225 | 04 0.27 4 1.08
9 Gm7 0.3 2.8 0.4 0.336 4 1.34
10 Gm8 0.3 2975 | 0.4 0.357 2 0.71

Tong 151.04

Bang1.4 : Khéi lwong bé téng 16t ciia ddi va giang méng
STT tég ciu kich thudc V/.céu sO tén,g thé

kién a b h kién lugng tich

1 M1 2.2 2.2 0.1 0.484 34 16.46
2 M2 1.7 1.7 0.1 0.289 6 1.73
3 GM1 0.3 3.8 0.1 0.114 22 2.51
4 GM?2 0.3 3.75 0.1 0.1125 8 0.90
5 GM3 0.3 2.6 0.1 0.078 10 0.78
6 GMA4 0.3 2.3 0.1 0.069 9 0.62
7 GM5 0.3 3.7 0.1 0.111 3 0.33
8 GM6 0.3 2.25 0.1 0.0675 4 0.27
9 GM7 0.3 2.8 0.1 0.084 4 0.34
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10 | GM8 | 03 | 2975 | 01 | 008925 | 2 0.18
tong 24.12

7.6.1 Chon may trgn bé tong 16t

- Khéi lugng bé tong 16t méng khong 16n mit khac cuong do bé tong 16t chi yéu cau
B12,5 do vay ta chon phuong 4n tron bé tong bang may ngay tai cong truong 1a kinh té
honca.

- Chon may bé tong qua 1& ¢ ma hiéu SD — 30V ¢ cac thong sb ki thuat sau :
Dung tich hinh hoc : 250 lit .
Dung tich xuét liéu 165 it .
DPuong kinh cét liéu 16n nhat Dyay = 70mm.
Tan sb quay n = 20 vong .
Thot gian tron ty;, =60 s .
Cong xuat dong co. N4 =4,1 KN
Kich thudc toi han 1,915 x1,59 x2,26.
Trong luong 0,8 tan.

+ + + 4+ + + + +

* Tinh ning xuit may

N = VSX . KXL.nCK..K:rG

Vs« dung tich san xuat cta thung tron = 1,65 lit.

Ks = 0,65 14 h¢ s6 xuat li¢u.

Nk $O mé tron trong 1h.

tCk = tdé vio T ttr(f)n + tdé ra = 15+60 +15=90 (S)

Nex = 3600/90 = 40 mé

Kig=0,75

>N = 0,165 x 0,65 x 40 X 0,75 = 3,22m°/h.
t=24,12/3,22 = 7,5 (h)

7.6.2 Chon may thi cong bé téng dai, giing mong

a)Otd van chuyén bétong:
Chon xe van chuyén bétong SB_92B c¢6 cac thong sb ki thuat sau:
Dung tich thiing tron: g = 6 m®.
Otd co s6: KAMAZ - 5511.
Dung tich thing nudc: 0,75 m®,
Cong suat dong co: 40 KW.
Téc do quay thung tron: (9 - 14,5) vong/phuit.
Do cao d6 vat lieu vao: 3,5 m.
Thoi gian d6 bé tong ra: t = 10 phat.
Trong luong xe (co bétong): 21,85 T.
Van toc trung binh: v = 30 km/h.

+ + 4+ + + + + + +

Tram trdn cach cong trinh khoang 5 km. Ta c6 chu ky lam viéc cua xe:
Tk = Tonan 2. Tchay + Tag + Teno
Trong do:
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Tnha_in = 10 phl:lt

Tenay= (5/30).60 = 10 phat.
Tdf): 10 phl]t

Tene =10 phUt

+ + + +

=T =10+ 2x10 + 10 + 10 = 60 (phut).
Sb chuyén xe chay trong 1 ca: m = 8.0,85.60/T = 8x0,85x60/60 = 7 (chuyén).
0,85: Hé sb sir dung thoi gian.
S6 xe cho bétong can thiét 1a: n = 151,04/(6x7) ~ 4 (chiéc).
b)Chon may bom bétong:
- Co sd dé chon may bom bétong:

Cin ct vao khéi lugng bétong.

Cin ctr vao tong mat bang thi cdng cdng trinh.

Khoang cach tir tram tron bétong dén cong trinh, dudng sa van chuyen, ..

Dua vao ning suat may bom thyc té trén thi truong.

+ + + +

Khéi lwong bétong dai mong va gidng moéng 1a 151,04m?.
- Chon may bom loai: SB-90B, ¢6 cac thong sb ky thuat sau:
Ning suét k§ thuat: 30 (m*/h).
Dung tich phéu chua: 300 (lit)
Cong suat dong co: 3,8 (kW)
Puong kinh éng bom: 180 (mm).
Trong luong may: 2,5 (T).
ap luc bom: 75 (bar).
Hanh trinh pittdng:1000 (mm).

+ + + + + + +

V. 151,04 _
N, T 30.7.0,85
Vay ta chon 1 may bom 1a dii cung cap vita d6 bétong mong lién tuc.
¢)Chon méy dam dui:
Vi khdi luong bétong moéng 1a: 151,4 m? ta chon may dam dui loai U50, co cac
thong sb k¥ thuat sau :

SO may can thiét: n=

+ Thoi gian dam bé tong: 30 s

+ Ban kinh tac dung: 30 cm.
+ Chiéu sau I6p dam: 25 cm.
+ Ban kinh anh huong: 60 cm.

Ning suit may dam: N = 2.k.ro>.d.3600/(t; + t,).
Trong do6 :

+ ro: B&n kinh anh huéng cua dam ro =60 cm = 0,6 m.
+ d: Chiéu day 16p bétong can dam d = 0,2+0,3 m

+ t;: Thoi gian dam bé tong t; = 30 s.

+ t,: Thoi gian di chuyén damt, = 6 s.

+ k: Hé sb st dung k = 0,85
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N =2 x 0,85 x 0,6°x 0,25 x 3600/(30 + 6) = 15,3 (m*/h).

V. _ 151,04 145 =14

NT 15,3.8.0,85
Chon 2 chiéc dam dui U50 dé dam bétong mong. ‘

7.7Tinh toan, giai thich viéc lap mait bang thi cong dai, giang mong.

S6 lugng dam can thiét: n =

- Viéc to chirc mit bang thi cong dai giang méng phu thudc vao bién phép thi cong
mong.

- Do bé tong mong 1a bé tong thuong pham van chuyén dén cong trudng va duoc db
bang xe bom bé tong nén ta phai thiét ké duong giao thong ndi bo trong cong truong.

- Khdi lugng bé tong thi cong truc tiép tai chd 1a rat nho chi 1a bé tong 16t nén ta bd
tri mot may tron bé tong 16t va di chuyén may khi thi céng cho timg phan doan. Pong thoi
phai c6 vi tri tap két vat li¢u nhu cat, da, xi mang, nude. .. ’ ’

- Ngoai ra ta con phai bo tri cac kho bai tap két van khudén méng, cot thép va bai gia cong cot
thép...
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Bom bé tong SB-92B

N=30(nr'Ih)

D=180(mm) X
Xe chuyén bé 1ong SB-92B
q=6 (m’)
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MAT BANG KET CAU SAN TANG DIEN HINH TL: 1/100

8.1 Thiét ké van khudn cot
- Tinh to4n cho cot ting 2 c6 tiét dién 40x40 (cm)
- Chiéu cao: h, =hi-hg =3,6-0,5=3,1 (m)
+ Chon vat liéu lam van khuon: str dung van khuon dinh hinh hoa phat, ché tao san.
o Van khudn cot duge ghép bai 8 tim van khudn c6 kich thude 1200x400x55,
4 tam 900x400x55 lién két voi nhau béi cac chdt ngin. Pong thoi dé chd
phinh cho c6t ta sir dung cac gong thép chét tao sin c6 thé thay ddi duoc
kich thudc.
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GONG THEP

SAN CONG TAC

. - “I| VAN KHUON
GIAN GIAO - “|"400X1200
THANG TRQOT

cOC
MAT CAT 1-1

THEP NEO

400
1200

VAN KHUON COT TANG 1

8.1.1 Kiém tra bén va dé vong cta van khuén

*. Xdc dinh tdi trong tinh todn:
- Ap luc ngang cua vira bé tong mdi d6 tac dung Ién van khudn la:
g, =n.y.H

Trong do:

H: 13 chiéu cao 16p bé tong sinh ra ap luc ngang 1én van khudén: h=3,1 m

n: Hé sb vuot tai, n=1,3

v: Trong luong riéng ctia bé tong: y = 2500 kG/m®

= q; = 1,3 x 2500 x3,1 = 10750 (kG/m?)
- Ap lyc do d6 bé tong:
D6 bang ben d6 do can truc cdu 1én va ddm BT : P = 400 (kG/m?)
g, = 1,3 x 400 = 520 (kG/m?)
Téng tai trong tac dung:
q=qy + g, = 10750+ 520 = 11270 (kG/m?)

Bé rong cua van khudn 1a: b, = 0,4 m, tai trong phan bd déu trén 1m dai la:
q" = q.be = 11270. 0,4 =4508 (kG/m)

q°= —41528 =3467 (Kg/m)

* Tinh khoang cach giira cac gong
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bac trung hinh hoc cua tiét dién van khuon
w=5,26 (cm®)
J=23,48(cm"*
Chon khodng cach cac gong 1;=1,4/2=0,6 (m)
- Theo diéu kién bén : oy<[c] vdi [6]=2200 kg/cm?
M q'1?>  4508.0,62

Oy = m ; M= 0 - 10 =162,29(kg.m) =16229(kg.cm)
E = 2,1.10° kg/cm?.
0, = % =3091(kg / cm?) > [o]

—khong théa man
Chon khoang cach cac gong 1,=14/3=0,4 (m)
- Theo diéu kién bén : oy<[c] v&i [6]=2200 kg/cm?
M q‘1*  4508.0,4°

- =— ; M= = =72,128(kg.m) = 7212,8(kg.cm
o=y TR (kg.m) (kg.cm)

E = 2,1.10° kg/cm?.
7212,8
' =1371(kg / cm?) <[c
5 26 (kg ) <[]
= :[h()a ma
Kiém tra van khuon theo d6 vong.
_ ql* _ 34,67.40°
“ 128.E.J 128.2,1.10°.23,48
310
f]l=——=0,77(cm
[f] 200 (cm)
ftt < [f ]
Vay chon 1,400 (mm)

=0y =

=0,014(cm)
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GONG THEP

SAN CONG TAC

— - “I| VAN KHUON
GIAN GIAO . -1~ 200%1200
— T NTHANG TROT
coC
MAT CAT 1-1

400

R i

400

THEP NEO

400
1200

VAN KHUON COT TANG 1

8.2 Thiét ké van khudén dam
8.2.1 Thiét ké van khudén dam chinh nhip AB
- Kich thudc 22x50 cm
- Chiéu dai van day ctia dam chinh: Lyxp= Lgc-hc-84=600-40-11=549 cm

= ta t6 hop van khuon:

- Van khuobn day dam st dung 3 tdm van khuon phang kich thuéc
1500x220, 1 tim 900x220 va con 9cm du st dung miéng gb dé bu thém
vao.

- Tuong tu nhu van khuon day van khuon thanh ciing sir dung gdém 3 tam
van khuén kich thudc 1500x300x55, 1 van 900x300x55 va con 9cm dung
gd bu thém vao.

So bo céu tao van khudn day

133
Sinh vién thuc hién: Nguyén Vin Hoang



PO AN TOT NGHIEP TRUONG DAI HOC DAN LAP HAI PHONG

(L T [ T IFT T T OT T [ T [T ] E

T E— ) —
- en ] el T
chéng xién 5
o 3 dam gé ngang50x100

dam gb doc 50x100

e

| 1000 i
8.2.1.1 Kiém tra bén va dé vong cta van khuén

a) Van khuén day dam

* Xac dinh tai trong tinh toan:
+ Tai trong ban than cua bé tong tac dung 1én van khuodn la:
g =n.y.H

Trong do:

H: 1 chiéu cao 16p bé tong: h=0,5 m

n: Hé s6 vuot tai, n = 1,3

v: Trong luong riéng cia bé tong: v = 2500 kG/m®

— q; = 1,3 x 2500 x0,5 = 1625 (kG/m?)
- Ap luc do d6 bé tong:

Ap luc do bom be tong va ddm BT : P =400 (kG/m?)

g, = 1,3 x 400 = 520 (kG/m?)

Tong tai trong tac dung:

q=q + g, = 1625+ 520 = 2145 (kG/m?)

Bé rong ciia van khuon 13: b, = 0,4 m, tai trong phan bd déu trén 1m dai la:
q" = q.b. = 2145 . 0,4 =858 (KG/m)

q°= % =660 (Kg/m)

* Tinh khoang cach gitra cac xa ngang
bdéc trung hinh hoc cua tiét dién van khuon
w=5,26 (cm®)
J=23,48(cm?
Chon khodng cach cac gong 1;=14/2=0,75 (m)
- Theo diéu kién bén : oy<[c] v&i [6]=2200 kg/cm?
tty 2 2
o, =% . M= q1c|) _ 858_'% 75" _ 48 26(kg.m) = 4826(kg.cm)
E = 2,1.10° kg/cm?.
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o, = ‘;8222 _917,5(kg / cm?) <[]

—thoa man

Kiém tra van khuon theo do vong.
gl 6,60.75*

= 0,033(cm)

f = =
© 128.E.J 128.2,1.10°23 .48
[f]= 549 > =137(em)

ftt <[f]

Véy chon 1;=750 (mm)
Lay tuong ng v6i cac thanh chdéng chéo vé6i xa ngang cua ddy dim. nhu hinh v&

90
675 . 750 750 750 750 . 750 ./ 825
1 1 1 1 1 1

dEEEE)IE DU

\___‘.7 [ 4| *vl—v.—'iV

220

5490

8.2.2 Tinh toan twong tw véi dAm truc 3-AB
- Kich thuéc 22x30 cm
- Chiéu dai van day ctia dam chinh: Lykp= Lag-hc-8,,=600-40-11=549 cm

= ta t6 hop van khuon:

- Véan khuén day dim st dung 3 tdm van khuon phing kich thudc
1500x220, 1 tdm 900x220 va con 9cm du sir dung miéng gb dé bu thém
vao.

- Tuong ty nhu van khudn day van khuon thanh ciing str dung gém 3 tim
van khuon kich thudc 1500x300, 1 van 900x300 va con 9cm dung gd bu
thém vao.
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675 . 1750 750 750 . 750 750 /825
1 £ £ f

dEEE) I DEl

—x
—x

8 [

220

7 g;r e
Hel F
T AELN T
\F‘ZK }\ dam gé ngang50x100

8.3 Tinh toan van khuon san.
- Tinh todn 6 san S1 (1,2-AB) c6 kich thudc 6000x4800

g

chong xién

cot chong

700

Sw=(6-0,22)x(4,8-0,22)=26,47 (m?) ’
- To6 hop gom 3 tam 1500x500x55 va 39 tam 1500x400x55

80
. 1500 § 1500 £ 1500
“, 1 1

3
=3
wn

5780

13x400
=

® - I
0 @

Van khuon san dugc do bdi hé xa g6 doc theo truc A va xa g6 ngang theo truc 1, xa g6
truc A 16p dudi, truc 1 1a 16p trén, h¢ xa gé duge dd boi hé cot chong thép.
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van khuon 1500x400x55 R
Xa go ngang

cot chong

1200
ATy

8.3.1 Kiém tra bén va d6 vong van khudn

a) Xac dinh tai trong tac dung l1én van khuo6n

Tai trong san trén 1m?

+ Tai trong ban than bé tong san:
Psan=n.y.h=1,1.2500.0,13=357,5 (kg/m?)

+ Hoat tai khi bom bé tong:
p:= 400 (kg/m?)

+ Hoat tai nguoi d6 bé tong:
p,= 200 (kg/m?)

+ Hoat tai dm bé tong bang may:
pa= 130 (kg/m?)

+ Trong luong ban than cua van khudn thép
ps= 13,079/(0,4.1,5)=21,79 (kg/m?)

+ Trong lugng ban than xa go (60x120 mm)
Ps=n.y.h.b=1,1.800.0,06.0,12=6,336 (kg/m)

b) Kiém tra van khuon

Tai trong:  Qu= Psant Max(py p3)+ P2+ps= 357,5+400+200+21,79=979,29 (kg/m?)
Tinh toan cho 1 van khuén thép co Ow= 979,29.0,4=391,72 (kg/m)

Ow=0/1,3=391,72/1,3= 301,32 (kg/m)
bdac trung hinh hoc cua tiét dién van khuodn

w=5,26 (cm®)

J=23,48(cm?

E =2,1.10° (kg/cm?)
Chon khoang cach cac xa ngang 1,=1,,/2=0,75 (m)
Theo diéu kién bén : 64<[c] véi [6]=2200 kg/cm?

M q'l> 391,72.0,75°
=— : M= =— —— = 22,034(kg.m) = 2203, 4(kg.cm
o= TR, (kg.m) (kg.cm)
2203,4

— :5,7 = 419(kg /sz) <[O']

—thda man
Kiém tra van khudn theo o vong.
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ql* 3013275

f, = = - =0,015(cm)
128.E.J 128.2,1.10°.23,48

[f]= 458 _1145(cm)

ftt < [ f ]
Vay chon 1,=750 (mm)

c) Tinh toan xa 16p trén.

- Chon xa gd c6 kich thuéc 60x120 (mm)

- Tai trong: qu= Psan+ Max(py,Pz)+ P2+ Pat Ps
= 357,5+400+200+21,79+6,336=985,63 (kg/m?)
Khoang cach gitra xa 16p trén = 0,6 (m) =04=985,63.0,6=591,37 (kg/m)
Ore=0/1,3=591,38/1,3= 454,91 (kg/m)
- Xem sudn lam viéc nhu 1 dam don gian gbi 1én suon doc. nhip tinh toan la 2bgp=1,2

(m)
‘1 591,37.1,2°
Miax = S = 2222052 _g516(kgm
max 10 10 ( g )

- Theo diéu kién bén : ci<[ogs] VOi [045]=98 kglcm2
- =hs \/ oM _ J6'8516 - 9,32(cm)

blo] \ 698
= 7th(")a mﬁn | van khuon 1500x400x‘55xa 6 ngang 60x120
Kiém tra van khuon theo d¢ vong. % e e e ?

C6 E=1,2.10° (kg/lcm?) T DR xa gd doc
J= b_h3 = 6123 =864 ) gido PAL
12 12
al* _  455120° 0,007(cm) ‘L 1200 L

"= 128EJ  128.1.2.10° 864
[f]= 578 212~ 1.44(cm)
f < [f]
= thdéa man
d) Tinh toan xa gd doc.

Lua chon xa g6 doc c¢6 kich thude 60x120 (mm), khoang cach gitra 2 cot chéng =1,,=1,5
(m) xa gd doc duoc xem nhu dam lién tuc gdi 1én cac cot chong.
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van khuon 1500x400x55 xa go ngang 50x100
0 ‘\ T T T T T T T T T T \\ i
il A i)
xa gb doc 60x120
giao PAL

- I +
1200 L
pl ="l =591,37.1,2 = 709, 64(kg)
e Ph 70964 ohc agiig)
13 13
M, = %‘ _ro9641z2 106, 45(kg.m)

- Theo diéu kién bén : ci<[ogs] VOi [045]=98 kglcm2
C —hs \/ 6.M \/6.10645 _10,42(cm)

blo] \ 6.98
= thoa man
C6 E=1,2.10° (kg/cm?)
3 3
g=Boh 8127 g,
12 12
4 4
goal 546120 44800
128.E.J 128.1,2.10°.864
578
f1=—=1,44(cm
[f] . (cm)
f. <[f]
= thoa man
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MAT BANG THI CONG TANG 4 TL:1/150

8.4 Bién phap Ki thuit va to chirc thi cong

8.4.1 Bién phap ki thuat:
— Phuong 4n thi cong str dung can truc thap va str dung bé tong thuong pham. dd
bé tong str dung bom bé tong dé van chuyén.

— B& tong thwong phim mua cach cong truong 2 km va duoc cha bang xe cha tir
3dén6m’

1. Chon cén truc thap:
Khéi luong vat liéu 16n nhat can van chuyén 1én cao 1a : 11,04(tdn) cbt thép cho 1
dot thi cong (ddm san)
Du kién chon can truc thap.
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Chiéu cao can thi€t cia may
H=he + hy + he + hy

-hee DO cao an toan can dit cau kién va bang 27,6 m

-ha:  Khoang cach an toan va bang 1m

-ha:  Chiéu cao cau kién va bang 1,5m

-h Chiéu cao thiét bi treo budc va bang 1,5m
H=276+15+1+15=316(m)

Tam véi can thiét cta can truc thap
Re=B+a+b+2b,

Trong d6

- B: bé rong cong trinh B =24 m

- a: Khoang céch gitra gian gido va cong trinh a = 0,3m

- b: Khoang céch tir gido chéng t6i truc quay can truc b = 3,5m

- b,: Bé rong gido, b, = 1,2m
Ryc=24+03+35+12=29(m)

- Stre truc: Can tryc chil yéu dé van chuyén c6t thép va van khuon dam san do d6
kiém tra theo khoi lugng cot thép dam san trong 1 ca

Chon cén truc thApM3 hiéu LC1040 c6 cac thong sb ki thuit sau

- Téai trong nang: Q = 1-3 tan tuong duong tim voi R =2-40m
- TAm vGi max: Rmax = 31m tai trong nang Quin = 1T

- Chiéu cao nang (max): khong han ché ¢ day chon H=35 m

- Toc d6 nang / ha vat: 5-20 (m/phut) khi ciu ning

- Toc d6 nang / ha vat: 5-40 (m/phut) khi khong ciu ning

- Di chuyén xe con: 14-42 (m/phut)

- Téc do quay: 0,7 (vong/phut)

Xdc dinh ndng sudt ciia can truc thdp:
N = Q.Nek.Ky-Kig- Tea.
T = E . 2t thoi gian thuc hién 1 chu ky (s)
E:  Heé sb két hop dong thoi cac dong tac: E = 0,8

t. :%+ (3+4) : thoi gian thyc hién thao tac 1, c6 van tde V; (m/s), di doan S;

(m), (3+4) thoi gian sang s6:
- 1y Thoi gian moc thép vao cau: t,=10s.
- to Thoi gian nang theép tdi vi tri quay ngang:
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t,=(10,35/15) .60 + 4 =46 s
-t;;  thoi gian quay can t6i vi tri dat cot thép
t;=(0,5/0,7).60 + 4 = 47 s
-t,;  Thoi gian xe chay t6i vi tri dat cbt thép: t, = (12,75/33).60 + 4= 28s

- ts: Thoi gian ha cdt thép tir d6 cao trung binh 10,35m xudng vi tri thi cong (voi
khoang cach 1a 3,5m) ts = (10,35/30).60+4= 25s

- 16 Thoi gian nang moéc cu 1én do cao cii ts=ts=25s

-1 Thoi gian xe con chay dén vi tri trude khi quay:
t,= t,=28s

- tg: Thoi gian quay vé vi tri ban dau: tg= t3 = 47s

-ty;  Thoi gian ha méc cau dé 1ay bo cbt thép méi: to= (10,35/30).60+4 = 25s
-tio:  Thoi gian théo thung ra khéi moéc: t10=10s
Téng thot gian can truc thap thuc hi¢én moét chu ky la:

tex =0,8. (10+46+47+28+25+25 + 28 + 47+25+10)

= 215s
S6 1an thuc hién trong 1 gio la:
- 3600 _ 3600 16,74
toy 215
Tea: Thoi gian 1 ca lam viéc: Te,= 8h

Q: Tai trong nang: Q=1(T)

kg = 0,85: hé s6 sir dung thoi gian

Ky=0,85: h¢ s6 sir dung tai trong

Nea= Tea- Q. Kq - Kig - Nek
Thuec té sir dung N, = 8 x1x0,85x0,85x 16,74= 96,75 (T/ca)>11,04T
Vay chon can truc thap trén thoa man

8.4.2 Chon may van thang:
D¢ phuc vu thi cong ta chon 01 may van thang chd nguoi.

8.4.3 Chon may dam dui:
May dam dui phuc vu cong tac bé tong cot, dam.

Khéi luong cong tac bé tong theo dot gdm dot 1 khéi lwong bé tong ¢t vach va cau
thang, dot 2 khoi lugng bé tong dam nén chon may dam theo khoi lugng thi cong 16n hon
1a khéi lwong bé tong cot, vach cu thang trong 1 ca.(36,75 m°)

Ta chon may dam dui loai U50 c6 cac thong s6 k¥ thuat sau:
- Thoi gian dam bé tong: 30s
- Béan kinh tac dung: 30cm
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- Chiéu sau 16p dam:  25cm
- Ban kinh anh huong: 60 cm
Ning suat may dam: N =k .8. r,.2.d . 3600/ (t; + 1)
Trong do:
-f,:  Ban kinh anh huéng ctia ddm r, = 60cm = 0,6m
-d:  Chiéu day 16p bé tong can dam, d = 0,15m
-t;;  Thoi gian dam bé tong t; = 30s
-t,;  Thoi gian di chuyén dam bé tong t, = 6s
- k: Hé s6 str dung k = 0,85
—>n=0,85x8x0,6°x 0,15 x 3600 / (30+6) = 14,1 (m*/h).
S6 lugng may can thiét 1a 3 chiéc
8.4.4 Chon may dim ban:
Chon may dam ban:
Chon may dam ban phuc vu cho cong tac thi cong san cho 1 phan doan (36,4 m°)
Chon may dam U7 ¢6 cac thong sb ky thuat sau:

- Thoi gian dAm mot chd: 50s

- Ban kinh tac dung ciia dam: 20+30cm

- Chiéu day 16p dam: 10 + 30 cm

- Nang suét: 5+ 7 m?®/h hay 28 = 39,2 m® /ca

Ta can chon 1 may dam ban U7.

8.5 Lwa chon phwong an thi cong
- Thi cong theo day chuyén.

8.6 Liét ké cong viéc:
Chuan bj mit bang ép coc
Pao dat bang may
Pao dat bang thu cong
Db bé tong 16t day dai
Ghép van khuon dai va giang moéng
Cong tac cbt thép dai giang mong
Db bé tong dai, giing mong
Lap dat lan 1
Xay moéng
Lap dat lan 2
C6t thép cot
Van khuon cot
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Bé tong cot

Van khu6n dim san

C6t thép dam san

Bé tong dam san

Théo van khudn dam san
Vén khuon thang bo

C6t thép thang bo

Bé tong thang bd

Thao van khudn cau thang b
Bé t6ng chong tham

Ngam nudc bé tong chong tham
Lat gach 6 15 chdng néng
Xay tuong dot 1

Xay tuong dot 2
Dién,nu’('wc,lép khuon bao ctra
Trét tran

Trat tudng trong

Lat nén

Son trong

Lap cira

Trat ngoai

Lam vach kinh

Son ngoai nha

Lam bac tam cap

Lam bo he

Don v¢é sinh

8.7 Phan doan thi cong
Tu bang khoi lugng ta chia cong viéce trén 1 dot thi cong thanh 3 phéan doan.

8.8 Tinh toan tong mit bang
8.8.1 Xac dinh hé sb luan chuyén van khuén
— Chu ki str dung vk dam san dugc xac dinh theo cong thuc.
Ta=To+ To+ Tot Ty +7T5
Trong do:
T;: thoi gian dat vk cho 1 phan doan
T, : thoi gian dat ¢t thép cho 1 phan doan
T4:thoi gian d6 bt cho 1 phan doan
T,: thoi gian cho thao vk cho 1 phan doan
Ts:thoi gian thao vk cho 1 phan doan
Thay vao cdng thuc trén ta co:
T =2+1+2+21+2=28 (ngay)
—  Chu ki str dung vk ¢6t cho 1 phan doan dugc tinh nhu sau:
chkt:Tl + TZ + T3+ T4 +T5
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Trong do:

T thoi gian dat vk cho 1 phan doan

T, : thoi gian dat ¢t thép cho 1 phan doan
T5:thoi gian d6 bt cho 1 phan doan

T,: thoi gian thao vk cho 1 phan doan
Thay vao cdng thuec trén ta co:

TS =1+1+1+2+1=6 ngay

8.8.2 Thiét ké duong

bay la cong viéc rat quan trong, nd dugc uu ti€én ngay sau khi xac dinh dién tich xay

dung.

Bao gdom 2 cong viéc chinh Ia:

+
+

Thiét ké quy hoach mang ludi dudng
Thiét ké cau tao dudng

a) Thiét ké quy hoach mang lu6i duong
Mang lugi duong trong cong trinh bao gdm cong ra vao cactuyén duong: bai quay
dau xe, bai dd xe...
Mang ludi duong trong cong trinh ta chon bé tri chay vong quanh céc cong trinh
Cong trudong dugc bd tri 2 cong ra vao ¢ 2 goc cua cdng trinh
Ta bo tri bai dd xe trén cong truong.

b) Thiét ké ciu tao duong.

Trén cong trudng xay dung nay ta thiét ké duong danh cho 6 t6. Viéc tinh toan phu
thudc vao nhu cau vé van chuyén trén cong trudng, tuy nhién trong truong hop nay
ta chon tiéu chuan c6 san.

Bé rong duong: B=b+2c
Trong do:

b: bé rong mit dudong

c: bé rong 1& duong

— B =6+2.1,5=9m

Ban kinh nhé nhit: Ry, = 15m

8.8.3 Cung trng vat liéu cong truong

1. Xac dinh lugng vat du trir

— Luong vat liéu du trir dugc xac dinh theo cong thurc
Dmax = INax - Tdt

Dax: luong vat liéu du trix

MNax: lwong vat liéu tiéu thy 16n nhét hang ngay

Tqe sO ngay du trir 1dy bang 5 ngay.
Trong 1m® tuong xay 220 ¢6 0,29 m® vita va 550 vién gach.
Trong 1m® tuong xay 110 ¢6 0,23 m® vita va 550 vién gach.
Nhu vay khdi lugng vat liéu dung cho 1 phan doan:
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— Gach: 550.14+550.41,37= 30453 vién
— Cat xay: 0,319.14+0,2576.41,37=15,12 m®
— Xi mang: 52,9.14+66,7.41,37=3,5 tn
— Thé tich vira xay méc 50: 0.29.14+0,23.41,37=13,58 m®
1. Cong tac trat
— Ximang: 0,00444.930 =4,13 T
— Céatmin: 0,01853.930=17,23 m®
— Nuéc: 0,00442.930=4,11 m*
2. Cong tac cop pha
— Van khuon: 1140 m?

Téng khdi luong cac loai vat liéu str dung trong 1 phan doan

— Khéilugng XM: 7,63 T
—  Khéi lugng cét: 32,35 m?
— Khéi luong van khudn: 539 m?

Vat khéi luong céc loai vat liéu du trit 12

—  Xi mang :7,63.3=22,89 T
— Cét :32,35.3= 97,05 m®
— Vankhuén :539.10= 5390 m?

2. Tinh toan nha tam trén cong trudng
* Dan s0 cong truong dugc chia lam 5 nhom

— Nh6ém A: Nhém coéng nhan XD 1am viéc truc tiép trén cong truong. Dya
trén biéu do nhan luc trong tién d6 thi cong ta tinh dugc s6 cong nhén lao
dong trung binh trén cong truong:

_N.= =N _ 12480 72 (¢ong nhan
A=Ng= = =~ (cdng nhan)
— Nha&m B: Nhom cbéng nhén lam viéc trong cac xudng gia cdng phu tro
B=25%.A=25%72=18 nguoi
— Nhom C: Nhém cén bo céng nhén vién k¥ thuat C=6%.(A+B)=6 nguoi
— Nhém D: Nhom céan bo cdng nhén vién hanh chinh quan tri
D:=5%.(A+B+C)=5 ngudi
— Nhém E: Nhdm nhéan vién phuc vu
E=5%(A+B+C+D)= 6 nguoi
Téng sb can bo, cong nhan vién cong truong Ia:
N=1,06(A+B+C+D+E)=114 nguoi
Hé s6 1,06 1a ké dén 2% cong nhan dau 6m va 4% cong nhan nghi phép.
* Tinh toan dién tich nha tam
— Nha tam tap thé cho céng nhan

Tiéu chuin nha &: 4 m*/nguoi
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— Dién tich nha tam la: S=114.4=456 m®
— Nha lam viéc cho nhan vién ki thuat va hanh chinh quan tri 1ay nhém C va
D lam can cu:
Tiéu chudn 4 m%ngudi — Dién tich nha lam viée 4.6=24 m?
— Phong lam viéc chi huy truéng: 1 nguoi 16m?
— Nha tim: tiéu chuén 25 nguoi/l phong tim 2,5m*— S phong tim la
(114/25)*2,5= 12 m?
—> Tdng dién tich nha tim=12 m?
— Nha an: tiéu chuén 100 m? cho 100 nguoi
— Dién tich nha an 14=114 m?
— Nha vé sinh: tiéu chuén 25 nguoi/l nha vé sinh 2,5 m?
—> Sb nha vé sinh 1a=12 m?
— Phong y té: tiéu chuén 0,04 m?/ngudi
— Dién tich phong y t=0.04x114=5m’=>14y 18m?
4. Cung cap nudc cho cong truong
— Luong nuéc tong cong dung cho cong truong Ia:
Q=Q2+Qs +Qq
Q-: 1a lugng nudc dung cho sinh hoat & cong truong.

0, NmaxBK;
8.3600
Niay : 5O nguoi
B: luong nudc tidu chuan dung cho 1 ngudi & cong truong B= 15-20 lit/ngay
Kg= 1,8 : hé s6 st dung nudc khong diéu hoa trong gio
— Q,=0.193 lit/s

—  Qs: luvong nudc dung ¢ khu lan trai cong nhén
NC-C-Kng-Kg

Q= 543600
N.. s6 nguoi trong lan trai
C: lugng nudce dung cho 1 nguoi trong lan trai

Kig: hé s6 st dung nude khong diéu hoa trong ngay
Ky:

—> Q3:O,1 lit/s

— Qg lwong nudc dung cho ciru hda, cin cir theo do tré chay va kho chay cua
nha cac kho, cach ctra, cop pha, XM va lan trai céng nhan la nhitng loai nha
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dé chay. Cac kho thép la loai nha kho chay. Tir bang u6c lwgng duge lugng
nudc tiéu thu danh cho ciru hoa la: Q,=10 lit/s

Luong nudc tong cong danh cho cong truong 1a Q3+Q,=0.293 lit/s
— XQ=0,7(Q2+ Qs) +Q4=7,2 lit/s

Tinh toan duong kinh éng din nudc tam

D:/ % 0,095 m
7.V.1000

Vay ta chon dudng kinh dng din nude c6 dudng kinh 10cm nude dugce 1ay tir
mang ludi cap nudce cta thanh phd, chat luong nudc duoc dam bao. Buong ong
dugc dat sau duoi long dat 25 cm. Nhirng doan 6 ong di qua duong giao thong
déu co tAm dan bao vé. Buong 6 6ng nude duoc lap dit theo kiéu tién trién cua
thi céng va lap theo so dd phu hop véi vira nhanh cut vira vong kin.

8.9 Biép phap thi cong va an toan lao dgng
8.9.1 Bién phdp thi cong.

a) Dic diém cong trinh.

Pay 14 cong trinh thi cong toan khdi, do d6 doi hoi yéu cau k¥ thuat cao, chinh xéc, thi
cong nhanh chong, lién tuc. Thi cong theo phuong phap day so do mang, luan chuyén va
thi cong vao mua dong vi vay can chii y cong tac dudng ho bé tong, dong thoi phai dam
bao duoc thoi gian thi cong cho timg diy chuyén dé dam bao duoc tién do thi cong da dat
ra.

b) Cobng tac van khuon.

Khi ché tao van khudn can dam bao nhiing yéu cau: Van khudn phai dam bao do on
dinh, d§ cung va do bén, chic chén, kin kit, khong cong vénh, ddm bdo ding hinh dang,
dung kich thudc theo ban vé thiét ké. B&é miat van khudn phai nhin dé hinh dang ciu kién
bé tong toan khbi khong bi xu va kém chat luong. Giita cac van khudn ghép voi nhau
khong duoc ¢ k& hd dé khong bi chay mat nudc xi ming khi d6 bé tong, van khudn phai
duoc thao lép va su dung lai nhiéu lan.

"~ Vén khuén cét:

Trudc khi dat van khuon cot, ta can xac dinh tim cot doc ngang bang may
kinh vi cho chinh x4c. Tién hanh ghép van khuén cot theo kich thudc di dinh. Khi
ghép chu y rang van khuon cot phai dugc gitt chic, nhung dé théo ldp va tranh va
cham.

Céc van khuon cot dugc gia cong thanh 4 tim ghép. Ghép 3 tam ¢ dudi mat
nén sau d6 dung 1én va ghép ndt tim con lai. Chan cot phai ¢6 16 ctra nho dé dam
bao lam vé sinh trude khi d6 bé tong.

Xac dinh tim ngang va doc cdt , ghim khung dinh vi van khudn c6t 1én mong
hodc san bé téng, khung dinh vi phal dit ding toa do. Sau khi lip dung xong van
khudn cot can dung may kinh vi dé kiém tra d thang dimg ctia cot.

Van khuon dam:

Trudc khi 1§1p dung van khudén dam, ta phai xac dinh chinh x4c tim cua dam
bang may kinh vi va thudc do. Sau d6 ta lién két van day voi van thanh ¢ dudi
mat san réi méi dua téi vi chi can dit.
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Khi van khuon cé chiéu cao 16n, c¢6 thé bd xung thém glang (bang thép day,
bu l6ng..) dé lién két hai thanh van khuon dam. Tai vi tri giing can c6 cac thanh
cit tam thoi & trong hop khuon dé ¢ dinh bé rong van khuon dam. Trong qua
trinh d6 bé tong cac thanh cit duoc 1iy ra dan néu d6 1a cac thanh gd, con néu
dung thép 1am thanh cir thi ta dé ludn trong d6 khi d6 bé tong.

Van khuon san

Dit xa gd va cot chdng vao dung vi tri thiét ké, tiép dén ta dat xa gd 1én trén,
sau d6 ta moi dat van khuén san. Van khuon san yéu cau phai kin, khit, tranh khe
ho 1am chay nudc xi ming. Yéu cau gd phai phang, d6 4m khong qua 18%. Khi
khoang cach giita cac dam san bé tong 10n, thuong phai dit thém cac cot chong &
dudi dam dd san.

C) Cong tic cot thép.

C6t thép trude khi mang di dit dé d6 bé tong can phai duoc danh gi, nan thing. Cét va
udn cot thép thanh hinh dang va kich thudc theo ding yéu cau thiét ké cho ting thanh cua
mdi loai cdu kién. Trudng hop phai tang kha ning chiu luc hodc thép khong ding so hiéu
phai thong qua can bo ky thuat dé c6 bién phap su 1y.

Khung c6t thép duoc han va budc bang diy thép mém cé duong kinh Imm. Truong
hop khi ndi budc phai ubn mo va khoang cach doan ghép nbi = ( 30- 45) dudng kinh cbt
thép. Truong hop thanh thép c6 duong kinh 16n hon 22, dé tiét kiém thép va nang cao
chat luong cong trinh dong thoi dé rat ngan thoi gian thi cong ta dung phuwong phap han
n6i. Khi nbi han thi dau thanh thép khong can uén moé va chiéu dai dudng han phai dam
bao 10d.

L6p bé tong bao vé co chiéu day bang véi duong kinh thanh thép lon nhat bén trong,
can phai che tao san nhirng mleng dém bé tong hodc bang nhua. Déi véi nhitng cau kién
thép can ubn thang ta dung may uon thép. V&i cot thép cot sau khi lam v¢ sinh, thép phai
han (budc) thanh khung dinh hinh roi dung lap bang can truc vao ding vi tri, tiép d6 han
hodc budc voi cac cot thép cho roi méi lap cop pha.

Véi cot thép diam: sau khi 1am vé sinh, cét uén cot thép dinh hinh ta han (budc thanh
khung) roi dat vao vi tri sau khi dat van ddy. Voi ¢t thép san ta tién hanh ghép cbp pha
trudc sau d6 méi dat sit budc thanh ludi theo dung khoang cach thiét ké. Sau khi dat
xong cbt thép, can phai kiém tra kich thudc cbt thép, khoang cach giita cac 16p cot thép,
nhitng chd giao nhau da dugc budc hodc han hay chua. Chiéu day 16p bé tong bao vé
(khoang céach giita 16p cot thép va van khuon). Sai s6 cho phép khong dugc vuot qua quy
dinh. Khoang cach, vi tri, s6 lugng cac miéng ke. Kiém tra do ving chic 0 dinh cua
khung c6t thép, dam bao khong bi d6, khong bi bién dang khi d6 va dam bé tong.

d) Cong tic db bé tong.

Nguyén tac chung:

+ Bé tong van chuyén dén phai ) ngay.

+ PO bé tong tir trén cao xudng, bét dau tir chd sau nhat, khong do bé tong roi tu do
qua 1,5m (géy phan tang bé tong) lam hong van khuon.

+ Chiéu day mdi 16p d6 bé tong phai dam bao dam thau sudt dé bé tong dugc dic
chic.

+ Bé tong phai d6 lién tuc, do dén dau phai dam dén d6, d6 tir xa dén gan.
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+ Ngoai ra con phai tuan thu qui trinh, qui pham vé chat lugng vat li¢u thanh phén
cap phdi dam bao ding theo thiét ké, dung ty 16 X:C:D:N. Trudc khi d6 bé tong
phai kiém tra van khuong, cot thép lam vé sinh van khuon, tudi nudc cho van
khuon néu can. Kiém tra xem vira bé tong co bi phan tang hay khong, néu bi
phan tang thi cac phwong tién van chuyen can phai kin khit dé tranh _khéng bi
chay nuéc xi mang. Qua trinh van chuyén vira bé tong lén cao dung can truc va
may van thing, con van chuyén ¢ dudi ta dung xe cai tién.

Mot sb chu ¥

+

+

+

Khi d6 bé tong theo hudng hit tién bé tong dé bi phan tang ma do tir xa t6i
gan, 16p sau up 1én 16p trude dé tranh phan tang

Khi van chuyén can dam bao sy dong nhat ciia vira, vita dugc van chuyen
trong thoi gian ngén nhit, sao thoi gian ay thi xi ming khong bi dong két.
Dung cu dd chira bé tong khi van chuyén dén chd d6 can phai duoc dd sach
s&, tranh nhitng tap chét 13n trong cat, d4 va phai xac dinh khdi luong chinh
xac. Truong hop d6 bé tong & d6 cao 10m, phai dung 6ng voi voi, cac phéu
ctia ong phai bang ton day (1.5- 2)mm hinh tron, cut c¢6 dudng kinh tir (22-
23)cm, cao tir (50- 70)cm duoc ndi voi nhau bang cac moc. Khoang cach tir
miéng ong dén mat do bé tong > 1,5m. Chiéu day mdi 16p bé tong do phu
thudc vao phuong phap tron, khoang cach van chuyén, kha nang dam va diéu
kién khi hau thuong day tur (20- 30)cm.

Trong trudng hop d6i v6i dam dai, chiéu cao tir 80cm trd 1én thi khong nén
d6 1 16p hét chiéu dai dam, ma nén chia thanh nhiéu 16p doan gbi 1én nhau
(46 theo kiéu bac thang). Méng 16n ciing do theo kiéu nay.

Mach ngung:

+

Truong hop dang do bé tong ma phai nghi hodc khi thi cong khdi luong bé
téng 16n, dién tich rong ma khong thé do lién tuc thi khong duoc ngimg tuy
tién ma phai dé mach ngiing ¢ nhitng chd qui dinh. D6 1a nhitng chd ma noi
luc nho nhat dé khong 1am anh huong dén qua trinh 1am viée cua két cau,
mach ngimng c6 thé dé & nhitng noi c6 su thay doi vé van khuon va nhan
cong.

Khi d6 bé tong cot, mach ngung dugc bd tri & mach trén cia mong, & phan
phia trén goc nodi gitra cot va dam khung.

Néu hudng d6 bé tong vudng goc v6i dam phu thi mach ngimg dit cach dam
hodc bién tuong mot doan bang 1/4 nhip dam chinh. Con néu huéng d6 bé
tong song song véi dam phu thi mach ngimg dit bang 1/3 nhip dam phu.

DPam bé tong:

+

May dam bé tong lam viéc theo nguyén ly chan dong bé mat. Khi may gay
chan dong, luc ma sat giita cac hat cot lidu giam di. Do do6 ching ling xudng
va lén chit nhau tao nén dd dic chic cho hd hop bé tong. Bong thoi do chan
dong, vira, xi mang, cat duoc ddn 1én trén mat hodc dugc don ra mat van
khuon tao 16p bao vé boc chic chin khoi bé tong tranh dugc moi trudong xam
thue lam gi cdt thép.

Qua trinh ddm phai dung qui cach thoi gian. Pam dén khi bé mit n6i vang xi
mang thi doi vi tri. Khong ddm qué nhiéu, dé gy hién tugng phan tang. Vi
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cac két cau mong c6 chiéu day dudi 20cm ta dung dam ban, con > 20cm ta
dung dam dui. Truong hop voi cot ta co thé dAm bang phuong phap thu cong.
Khoang cach dat dam dui 13 1.5R ( R 1a ban kinh tac dung cta dam) va miii
dui phai dit sdu xudng 16p bé tong trude ( dudi) tir (5- 10)em dé lién két 2 16p
v6i nhau. Khi chuyén dam dui khong duoc tit dong co va phai rat 1én tir tir dé
tranh dé lai 16 hong trong bé tong. Khi dim tranh 1am sai 1éch cbt thép s& lam
giam kha ning lién két ctia c6t thép va tranh hién tugng ddm dén dau méi ké
thép dén do.
Bao duong bé tong:

+ Pé dam bao cho bé tong co didu kién dong cting thich hop, 1am cho cuong
d6 cua né ting 1én ta phai tién hanh dudng ho. Néu sau khi do bé tong gip
thoi tiét ning, khong khi khé, gi6 thoi sau khi d6 bé tong xong. Sau (2-3 h) ta
phai dung cac tAim bao tai, mat cua, cat va tu6i nuoe dinh ky voi t= 15°C tr&
1én phai tudi nuéc dé thudng xuyén giit am. Truong hop gap phai tro1 mua
to, mua keo dai phai s dung bién phap che chan, day cho két cau bé tong,
tranh dé nudc mua lam cho soi 16, sai cap phdi. Khi cuong do bé tong dat
25% cudng do thiét ké thi thdo nudc dé loi dung nude mua bao quan dudng
bé tong.

e) Thdo dé vin khuon.
Viéc thao d& van khuén chi duge tién hanh sau khi bé tong da dat dugc cuong do
can thiét. Thao theo nguyén tic sau: Ciu kién nao lip sau thi thio ra trudc, cau kién
nao lap trudc thi lay ra sau.

8.10 An toan lao dong.

DPé gop phan vao chét luong cong trinh duoc tt. Ngoai nhitng yéu cau vé toc do thi
cong nhanh gon, ket cu phai dugc bd tri ding k¥ thuat thi khau an toan trong thi cong
cling 1a 1 van dé can quan tam chat ché.

Chung ta biét rang v6i nhitng cong trinh 16n, tai nan rat d& xay ra, chi can so xuét nho
s& dé lai hau qua nghiém trong cho cong trinh ciing nhu cho cong nhan xay dung. Vi vay
d6i voi nhitng nguoi thi cong cong trinh phai nam rd cac quy dinh vé an toan lao dong, phai
duogc trang bi ddy du cac phuong tién bao ho lao dong.

Phai str dung cac khau trang bi nhu tit tay, ing hodc day trong khi van chuyén gach, hd
va cac vat liéu khac. Biét lép dat gian gido sao cho dam bao do cing. Phai deo mat na khi
han thép.

‘Phai dung tam bat ¢& to bao quanh cong trinh va luéi 45 dudi dé da hodc bé tong roi
xuong trong qua trinh thi cong. Thi cong cac cong viéc trén cao nhu ghép van khudn, n6i
cot thép trén cao, cong nhan phai deo day an toan. Khi kéo thang c6t thép phai 1am noi co
hang rao. Khi dat cdt thép vao dam xa, nguoi tho khong dugce ding vao thanh van khuon.
Noi dit cbt thép co dong dién chay qua phai c6 bién phap dé phong dién ho. Véan chuyén
vén liéu 1én cao phai kiém tra mdi budc trude khi cau. Phai kiém tra bao dudng day cap
ciu, thing tai thuong xuyén. Can c6 bién thong bdo, nhic nhd y thic an toan cho moi
ngudi. Chudn bi cac hong ciru hoa dé phong khi xay ra su ¢ trén cong truong.

Tom lai: Dé dam bao an toan cho cong trinh thi ngudi thi cong can tuan tha mot cach chat
chg, nghiém tic moi yéu cau va hudng dan ciia can bo k¥ thuat.
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