GVHD: TS. Poan Vian Duin. Chuong1.Kién Tric

PHAN I:GIOI THIEU KIEN TRUC CONG TRINH
CHUONG 1:KIEN TRUC.

1.1. Gi6i thiéu vé cong trinh
1.1.1. Tén cong trinh.

TRU SO LAM VIEC VIEN CO DIEN - BO NN & PTNT
1.1.2. Pia diém xay dung.

- Dia danh hanh chinh:

S6 54 - Ngd 102 - buong Truong Chinh - Quan Hai Ba Trung - Ha noi.

- Vitri dia ly:

+ Phia Bic gidp v6i Ngdach 102/56 - Pudng Truong Chinh.
+ Phia Nam giédp v6i khu dan cu.
+ Phia Bong gidp vé6i khu dan cu.
+ Phia Tay gidp v6i mat Ngo 102 - Duong Truong Chinh.
- Dién tich khu dat:
Khu dat c¢6 dién tich 4125 m?
1.1.3. Su can thiét phai dau tu xay dung.
1.1.3.1. Nhiém vu, chiic nang ctia cong trinh.

Cong trinh 1a tru s& lam viéc cta Vién co dién néng nghiép va cong nghé sau thu
hoach. Chiic niang chinh clia vién 12 noi nghién cttu va phdt trién cdc san pham cho
nganh nong nghiép Viét Nam bang nhitng cong nghé mdi tién ti€n, kiém tra chat luong
san phadm nong nghiép sau khi thu hoach. Nham thic ddy qud trinh hién dai héa nganh
nong nghiép nudc ta. Chinh vi vay, cong trinh phai dap tng dugc day dh cic yéu cau
cho cong tac nghién cttu khoa hoc.
1.1.3.2. Hién trang cua khu vuc xay dung.

Cong trinh tru s& Vién co dién duoc xay dung méi trén khu dat con dang dé trong,
xung quanh hién c6 mot cong trinh phuc vu cong tic nghién cttu va thi nghiém.
1.1.3.3. Nhu cau phai dau tu xay dung.

Nudc ta dang trong thoi ky doi méi, thoi ky cong nghiép hod - hién dai héa
dat nuéc. Nganh nong nghiép 1a mot trong s6 cac nganh kinh t€ mii nhon gop
phan phét trién nén kinh t€ nudc ta. D€ phat trién nganh nong nghiép Viét Nam
mot cach manh mé hon nita thi van dé nghién ctu va dp dung thanh tuu khoa hoc
k¥ thuat vao san xuét la rat can thiét. Trudc thuc trang nay, Vién co dién nong
nghiép va cong nghé sau thu hoach - Bo nong nghiép va phat trién nong thon da
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quyét dinh diu tu xay dung cong trinh Tru s& lam viéc Vién co dién. Tao diéu
kién thuan lgi cho viéc nghién ctiu va ap dung cong nghé méi vao san xudt nong

nhiép, tao da phat trién manh mé cho nganh

1.1.4. Giéi han cua do an tot nghiép.
1.1.4.1. Muc tiéu, nhiém vu ctia d6 4n t6t nghiép.

- Muc tiéu cua do an tot nghiép:

+ Cling c6 hé thong héa, m& rong va di sau tim hiéu noi dung cong tac thiét k&
va t6 chifc thi cong cong trinh xay dung.

+ Van dung mot cich téng hop kién thic da hoc vao viéc thiét k& cong trinh xay
dung dan dung va cong nghiép.

+ Gitp sinh vién 1am quen véi kha ning bao vé mot van dé khoa hoc.

+ Thuc hién mot nhiém vu quan trong cua ky thi tot nghiép quoc gia.

- Nhiém vu ctia do 4n tot nghiép:

Thiét k&€ va t6 chiic thi cong Tru s& 1am viéc Vién co dién - Bo nong nghiép va
phat trién nong thon.
1.1.4.2. Pham vi giai quyét van dé clia do an tot nghiép.

Do thoi gian thuc hién d6 d4n ¢6 han, v6i yéu cau va nhiém vu da dugc giao nén

trong d6 4n nay chi giai quyét mot s6 ndi dung co ban sau:

- Kién truc: (chi€ém 10%)

Trinh bay cédc giai phdp thiét k€ mat bang, mat ding, quy hoach, giai phdp két
clu. Tinh toan cac chi tiéu kinh t€ k¥ thuat, cac giai phap moi trudng, anh sdng, phong
chdy, chira chay...

- Két cdu: (chiém 45%)

+ Thiét k&€ mot két cdu khung chiu luc dién hinh.

+ Tinh todn va cau tao cau thang bo.

+ Tinh todn va céu tao ban san toan khoi.

+ Tinh toan va thiét k€ nén mong.

- Thi cong: (chiém 35-45%). Can cit vao céac giai phap két cau, nén méng da thuc
hién ti€n hanh luya chon v quyét dinh giai phdp k¥ thuat, t6 chic thi cong cho
cong trinh.

- Du toan :(chiém 5-10%).
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1.2.Diéu kién tu nhién, kinh té xa hoi
1.2.1. Piéu Kkién tu nhién.
1.2.1.1. Pia hinh khu vuc.

Cong trinh Tru s& 1am viéc Vién co dién dugc xay dung trén 6 dat bo trong, cé di€u
kién dia hinh tuong d6i biang phang, rong rai thuan tién cho viéc té chiic thi cong.
1.2.1.2. Pia chat thuy van.

- Dia chit cong trinh thuoc loai dat tuong doi tét, cd bang chi tiéu co 1y cua cac 16p

dat nhu sau:

Posau| v | A | W |[W,|W,|] K | o]C| E
m  |KN/m’|[KN/m?| % % % m/s KPa| KPa

[ bulp o2 [t69] | - | - [ | - | [-] |
| Sétpha [12:48] 182|267 | 31 | 39 | 26 [2,7.10%] 17 | 19 [ 10000]
| Cétpha [48:112] 192 | 265 | 23 | 24 | 18 [2,1.107] 18 | 25 [ 14000
Cathat trung| 11,2:25] 192 [ 26,5 | 18 | - | - [2,0.10% 38 | 2 [40000

Tén goi

- Muc nudc ngam gap cach mat dat 14p -3,9 m.

- Cit hat trung chua két thic trong pham vi 16 khoan : -25 m.
1.2.1.3. Khi hau.

- Cong trinh nim & Ha Noi, nhiét do binh quan trong nam 1a 27°C, chénh léch nhiét
do giita thdng cao nhat (thdng 4) va thdng thap nhat (thang 12) 1a 12°C.

- Thoi ti€t chia lam hai mua rd rét : Mua néng (tir thang 4 dén thang 11), mua lanh
(tur thang 12 dén thang 3 nam sau).

- Do 4m trung binh 75% - 80%.

- Hai hudéng gi6 chu yéu la gié Tay - Tay Nam va Béc - Dong Bic, thang c6 stc gié
manh nhat 1a thang 8, thang c6 stic gié yéu nhat la thang 11, toc do gi6é 16n nhat la
28m/s.
1.2.1.4. Moi truong sinh thai.

Cong trinh dugc xay dung & trong ngd, quanh khu dan cu, chung quanh tréng nhiéu cay
xanh nén c6 moi trudong khong khi thong thoang, mat mé, dé chiu. Moi trudng sinh thai xung
quanh cong trinh khong c¢6 sur 6 nhiém vé khong khi va nguén nuéc gay anh hudng dén viéc
khai thac cong trinh sau nay. Mat khac tru s& lam viéc Vién co dién la mot cong trinh phuc vu

cong tac nghién ctiu nén khong gy anh hudng xau dén moi truong sinh thai.
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1.2.2. Pieu kién xa hoi, ky thuat.
1.2.2.1. Pieu kién xa hoi.

- Nhan dan c6 truyén thong cach mang, chip hanh t6t chinh sich ctia Dang, phap luét cta
Nha nudc, trinh do dan tri cao.

- Nhan dan c6 nép sinh hoat van hoa lanh manh. Tinh hinh an ninh chinh tri tuong
déi 6n dinh.
1.2.2.2. Piéu kién ky thuat.
1.2.2.2.1. Buong giao thong.

Khu vuc xay dung cong trinh ndm trong hé thong giao thong da duoc quy hoach va phan
chia hét stic o rang, cu thé nhu: dudng chinh rong 8(m), dudng nhé rong 3(m) do dé diéu kién
giao thong 1a tuwong do6i thuan 1gi cho thi cong va khai thac sir dung cong trinh sau nay.
1.2.2.2.2. Thong tin lién lac.

Trong nhiing nam gan day hé thong buu chinh vién thong clia nuéc ta phat trién rat manh,
dac biét 1a & cac thanh pho 16n. Vi vay viéc thong tin lién lac ctia khu vuc xay dung cong trinh
rét thuan 1oi va dé dang.
1.2.2.2.3. Mat bang xay dung.

Khu vuc xay dung cong trinh cé dia hinh bang phang, thodt nudc tot, mat biang xay
dung thuan 1¢i cho t6 chic thi cong, khong gian va tAm nhin thodng dang gép phan 1am
dep cho thanh phé Ha Noi, c6 duong giao thong thuan tién cho viéc chuyén chd vat
liéu xay dung.
1.2.2.2.4. Heé thong dién.

Heé thong cung cap dién dugc 14y tir mang dién chung cua thanh phd sau d6 dua vé
tram dién clia co quan va dan dén ting day nha.
1.2.2.2.5. Cap, thoat nudc.

- Cap nude: St dung hé thong cung cap nude cua thanh pho cho ciac khu dan cu
xung quanh khu vuc xay dung cong trinh.

- Thodt nudc: He théng thodt nude ctia cong trinh ndm trong hé thong thoét nudc clia khu
vue da duge quy hoach nén rét thuan 1gi cho viéc lap dat hé thong thodt nude phuc vu cho cong
tac thi cong ciling nhu str dung cong trinh sau nay.
1.2.2.2.6. Nguodn cung cdp vat liéu.

Khu vuc xay dung ndm trong trung tam thanh pho, lai nam gan truc dudng giao

thong nén viéc cung cdp vat liéu xay dung rat thuan 1oi.

1.2.2.2.7. Tinh hinh nhan lyc xay dung.
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Thanh phd Ha Noi 12 mot trung tam van héa chinh tri ctia ca nuéc, dé xiing déng véi vai tro
nay thi thanh pho dang tién hanh xay dung, quy hoach co s& ha tang mot canh nhanh chéng.
Cic cong trinh x4y dung mdi moc lén ngay cang nhiéu nén thu hit duoc rit nhiéu lao dong tir
céc tinh lan can tap trung tai day. Do d6 viéc tim ki€m nhan luc xay dung rét thuan 1oi, dé dang.
1.2.3. Bién ché, t6 chic.
1.2.3.1. To6 chitc quan ly.

B6 may quan 1y ctia Vién co dién ding dau la gidm doc ti€p theo 1a phé giam doc,
sau do la cac bo phan, phong ban chiic niang nhu: phong van thu, phong tai chinh,
phong k¥ thuat, phong bao vé... Méi phong ban lai dugc phan ra thanh trudng phong,

ph6 phong, nhan vién.
1.2.3.2. T6 chiic bién ché.

Tuy vao chiic nang va nhiém vu cua timg phong ban ma phong t6 chitc nhan su sé
b6 tri s6 luong nhan vién sao cho hop 1y vdi co cau t6 chiic, hoat dong cta phong

bando.
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1.3.Giai phap Kkién tric.
1.3.1. Quy hoach tong mat bang.

- Chung quanh cong trinh duoc bé tri cdc dudng giao thong c6 chiéu rong du 16n dé
phuc vu viéc di lai va sinh hoat ctia can bo cong nhan vién cua vién. Ngoai ra con phuc
vu cong tac phong chay chita chay khi gap su c6 xay ra.

- Sat v6i hang rao phia trude, phia sau va phia gidp ngach 102/56 b6 tri trong mot
hang cay xanh trong bon cé bé rong 2m chay doc theo chiéu dai tudong rao. Trudc mat
tién tda nha ta bo tri thém hai bon cay canh nita, ngoai ra con bé tri trong cay & nhiing
chd khéc nhu trén ban vé téng mit bing.

- Ding sau ¢6 bo tri mot san choi thé thao c6 dién tich 450m? (15x30m). Phia trudc
mat tdoa nha hién da c¢6 mot cong trinh da xay dung c6 dién tich 200m? (10x20m). Loi
vao ta bo tri hai céng vao, trudc cong c6 b tri phong biao vé véi dién tich 24m?
(4x6m), ngay sau phong bdo vé bo tri thém mot bai dé xe 6td ngoai trdi c6 dién tich
180m? (6x30m). Cac cong trinh khdc b6 tri nhu & trén ban vé téng mit bang.

1.3.2. Day chuyén cong nang, cap cong trinh.

- Day chuyén cong nang.
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Hinh 2.1:So d6 day chuyén cong nang
- Cédp cong trinh.

Cap cong trinh 1a cép 2, ¢6 tudi tho 1a 100 nam.

1.3.3. Xac dinh dién tich cong trinh.
1.3.3.1. Tiéu chuan dién tich.
Viéc bo tri dién tich cdc phong dp dung theo tiéu chudn TCVN 4450 : 1987
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1.3.3.2. Tinh todn dién tich lam viéc ctia cong trinh.
Tir c4c ban vé mat bang cac tang ta tién hanh tinh todn dién tich st dung, dién tich
lam viéc ctlia ting tang, sau khi tinh todn ta c6 két qua nhu sau:
- Tang ham:
Dién tich st dung: 608,4m?
Dién tich 1am viéc: 561,15m?
- Tang 1:
Dién tich sir dung: 561,15m?
Dién tich 1am viéc: 334,22m?
- Tang 2:
Dién tich str dung: 608,4m*
Dién tich lam viéc: 372,23m?
- Tang 3:
Dién tich str dung: 608,4m*
Dién tich lam viéc: 372,23m?
- Tang 4,5,6,7:
Dién tich str dung: 426,6m*
Dién tich 1am viéc: 314,73m?
- Tang 8,9,10,11:
Dién tich str dung: 426,6m*
Dién tich 1am viéc: 314,73m?
1.3.4. Phuong an thiét ké cong trinh.
1.3.4.1. Giai phap thiét ké kién tric, dién, nudc.
- Hinh thirc mat bang, mat cat.

+ Cong trinh bao gom 1 ting ham va 11 tang lam viéc dugc bé tri thanh 1 don
nguyén cé chiéu rong theo truc dinh vi 1a 24,6(m), chiéu dai theo truc
dinh vi 12 34,2(m).

+ Giai phép thi€t k€ mat ding, hinh khoi khong gian cua cong trinh :

Mat ding cua cong trinh & khoi cao tang doi xing tao duoc su hai hoa phong nha.
Xen k& cdc cot 1a clra s6 cdc tang két hop céc dudong soi vita, két hop véi logia o
trong cay xanh lam cho cong trinh khong don diéu. Hinh khoi cua cong trinh
khong nhung khong do6i xing 1am cho cong trinh trd nén vitng chic trang trong
nhung van linh hoat. Ta c6 thé thdy mat ditng ctia cong trinh 1a hop 1y va hai hoa
kién tric véi tong thé kién triic quy hoach ctia cdc cong trinh xung quanh
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+Thong gi6:La mot trong nhitng yéu ciu quan trong trong thiét k&€ kién triic nham
dam bao vé sinh, stc khoé cho con nguoi khi 1am viéc va nghi ngoi. V€ noi bo cong trinh,
cac phong déu c6 cira s6 thong gid truc tiép. Trong mdi phong 1am viéc déu duoc bo tri

céc quat treo tuong, hé thong diéu hoa dé thong gié nhan tao vé mua he.

+ Chiéu sang: Két hgp chiéu sang tu nhién va chi€u sang nhan tao trong dé

chiéu sang tu nhién la chu yéu.

Vé chiéu sang tu nhién: Cic phong déu dugc 14y anh sédng tu nhién thong qua hé

thong ctra s6 va cdc vach kinh.

Chiéu sdng nhan tao: dugc tao ra tir hé thong béng dién lap trong cac phong va

tai hanh lang, cau thang bo, cau thang may.
- Giai phap giao thong.

Cong trinh bo tri hai thang mdy va hai cau thang bd. Mot cau thang bo st dung
dé di lai, con mot cau thang 1am thang thoat hiém. Trén méi tdng c¢6 hé théng hanh
lang rong rai.

- Dién tich san tirng tang, chiéu cao moi tang.

+ Nén: Dién tich 608,4m?; cao 2,7m.

+ Tang 1: Dién tich 561,15m? cao 4,5m.

+ Tang 2: Dién tich 608,4m?; cao 4,5m.

+ Tang 3: Dién tich 608,4m? cao 3,8m.

+ Tang 4,5,6,7: Dién tich 426,6m?; cao 3,8m.

+ Tang 8,9,10,11: Dién tich 426,6m?; cao 3,8m.

- Giai phap trang tri hoan thién.
+ C4u tao san:
* Lat gach lién doanh 400x400 mau nau sang.
* Lop vira X1 mang 75# day 20mm.
* San bé tong cot thép day 150mm.
* Vita trat tran 50# day 15mm.
* Péng tran gia bang thach cao.
+ C4u tao san vé sinh:
* Lat gach ceramic chong tron 200x200
* L6p vita xi mang 50# day 20 danh doc 1% vé phéu thu.
* Phu gia chong tham.
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* San bé tong cot thép day 150mm.
* Vita trat tran 50# day 15
* Péng tran gia bang thach cao.
+ C4u tao nén:
* Lat gach ceramic lién doanh.
* Vita xi mang 16t nén 50# day 20mm.
* Bé tong cot thép chong thadm day 100mm.
* Bé tong gach vo vita tam hgp 25# day 100mm.
* Pat dam ky.
+ Son tudng ngoai mau kem, chan tudng Op da tu nhién, tuong ngoai tang 1, 2
Op da granit mau do.
+ Son tudng trong nha bang son trang, chan tudng 6p gach men cao 200
+ Riéng tdng hAm khong déng tran gia bang thach cao.

- Giai phap cung cap dién, cap thoat nudc.
+ Cap dién:

Cung cép dién va chi€u sang cho cong trinh dugc 1ay tr tram dién ctia Vién co
dién sau d6 dua vao phong ky thuat dién dudi tang ham. Day dan dién tir phong k¥
thuat dén cac bang phan phdi dién & cac tang dung day cap cach dién di trong hop k¥
thuat. Day dan dién di sau bang phan phoi & cac ting dung day 16i dong luén trong ong
nhya mém chon trong tudng, tran hoac san. day dan ra dén phai dam bao ti€p dién toi

thiéu 1.5mm?.

Hé thong chiéu sang dung dén huynh quang va dén day téc dé chi€u sdng tuy
theo chiic nang cua tirng phong, tang, khu vuc.

Trong cdc phong ¢ bd tri céc 6 cdm dé phuc vu cho chi€u sdng cuc bo va cho
cac muc dich khéc.

Heé thong chi€u sang dugc bao vé biang cac Aptomat lap trong cic bang phan
phoi dién. Diéu khién chi€u siang bing cdc cong tic ldp trén tudng canh clta ra vao
hoac & trong vi tri thuan 1oi nhat.

+ Cap nudc:

Nguoén nude dugce 14y tir hé thong cap nudc thanh pho thong qua hé thong dudng

ong dan lén bé chita trén mai. Sir dung hé thong cap nudc thiét ké theo mach vong cho
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toan ngoi nha, dung mdy bom bom truc ti€p tir hé thong cap nudc thanh pho 1én trén bé
nudc trén mai sau d6 phan phdi cho cdc phong can st dung nudc nhu: phong thi

nghiém, phong vé sinh... nho hé thong duong ong.

Puong 6ng cip nudc dung ong thép trang kém. Puong ong trong nha di ngam
trong tudng va cac hop ky thuat. Dudng ong sau khi lap dat song déu phai thir dp luc va
khtr tring trude khi st dung. T4t ca cac van, khod déu phai st dung céc van, khéa chiu

ap luc.
+ Thodt nuGc: Bao gébm thodt nuGc mua va thoat nudc thai sinh hoat.

Nudc thai & khu vé sinh duogc thoat theo hai hé thong riéng biét: hé thong thoat
nu6c ban va hé thoéng thoit phan. Nudc ban tir cic phéu thu san duoc thodt vao hé
thong 6ng ditng thoat riéng ra hd ga thodt nuc ban roi thoat ra hé thong thoat nudc
chung. Phan tir cac xi bét dugc thu vao hé thong 6ng ding thoét riéng vé ngéan chita cta

bé tu hoai. C6 b6 tri 6ng thong hoi ¢ 60 dua cao qua mai 70cm.

Thoat nuéc mua dugce thuc hién nho hé thong séno ¢ 110 dan nude tir mai theo

cdc dudng 6ng nhua nim & géc cot chay xuong hé thong thodt nude
toan nha roi chay ra hé thong thodt nudc clia thanh pho.

Xung quanh nha c6é xay hé thong dudng ranh thoat nudc cé kich thude

38x30(cm) lam nhiém vu thodt nuéc mat.
- Hé thong chong sét va noi dat.

Chong sét cho cong trinh bang hé thong cédc kim thu sét bang thép ¢ 16 dai 600 mm
14p trén cac két cAu nho cao va dinh clia mai nha. Céc kim thu sét dugc ndi véi nhau va
noi v6i dat bang cac thép ¢ 10. Coc noi dat dung thép géc 65 x 65 x 6 dai 2.5 m. Day

ndi dat dung thép det 40 - 4. dién trd cta hé thong noi dat dam bao nho hon 10 Q.

Hé thong n6i dat an toan thiét bi dién duogc noi riéng doc 1ap véi hé thong noi dat
chong sét. Dién tré n6i dit cia hé thong nay dam bao nhd hon 4 Q. Tat ca cac két cau

kim loai, khung ta dién, vo hop Aptomat déu phai duoc noi ti€p vGi hé théng nay.
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1.3.5. Giéi thiéu cac ban vé Kién truc.

Phén kién tric bao gém 5 ban vé&, dugc thuc hién trén kho gidy A1 gém nhitng ban
v& cu thé sau:

- KT.01/05: Tong mat bang (Ty 1& 1/250);

- KT.02/05: Mat bang tang 1, ting 2(Ty 1& 1/100).

- KT.03/05: Mit bang tang dién hinh va ting mai (Ty 1¢ 1/100);

- KT.04/05: Mat cit A-A va B-B (Ty 1é 1/100).

- KT.05/05: Mat dung truc F-A va truc 1-7 (Ty 1& 1/100).
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PHAN IL. KET CAU

CHUONG 2:LUA CHON GIAI PHAP KET CAU

2.1. So bé lua chon phuong an két cau.
2.1.1. Co s6 lua chon so do két cau.

- Dua vao dic diém cong trinh.

- Tai trong tac dung vao cong trinh.

- Yéu cau cua kién tric vé hinh déng, cong nang, tinh thich dung.
2.1.2. Phan tich lua chon so do két cau.
Heé két cau chiu luc cua nha nhiéu tang 1a bo phan chi yéu cua cong trinh nhan cac loai
tai trong va truyén chiing xuoéng nén dit. N6 duoc tao thanh tir mot hoac nhiéu loai ciu
kién co ban. C6 thé phan loai cdc hé két cdu chiu luc clia nha nhiéu tdng thanh hai
nhém chinh:

+ Nhom cac hé co ban: hé khung, hé tuong, hé 161, hé hop.

+ Nhém cac hé hon hop: duoc tao thanh tir su két hop gitta hai hay nhiéu hé co ban
trén

2.1.2.1.Hé két cau khung

H¢ két cau khung c6 kha nang tao ra cidc khong gian 16n, thich hgp véi cic cong
trinh cong cong. H¢ két cau khung c6 so d6 lam vi¢c rd rang nhung lai ¢c6 nhugc diém
1a kém hi€u qua khi chiéu cao cong trinh 16n.

Trong thyc té, hé két ciu khung duogc sir dung cho cdc ngoi nha dudi 20 tang véi
c€:1p phong chéng dong dat < 7; 15 tang ddi v6i nha trong viing c6 chan dong dong dat
cap 8; 10 tang doi véi cap 9.

2.1.2.2.Hé két cau vach ciing 16i cing

Hé két ciu véach climg c6 thé duoc bb tri thanh hé théng theo 1 phuong, 2 phuong
hogc lien két lai thanh cdc hé khong gian goi la 161 cng. Bac diém quan trong cua loai
két cdu nay Ia kha nang chiu lyc ngang t6t nén thuong dugc st dung cho cic cong
trinh cao trén 20 tang.

Tuy nhién, d0 cing theo phuong ngang cua cdc vach clrng té ra I1a hi¢u qua ro rét
¢ nhitng d§ cao nhat dinh, khi chiéu cao cong trinh 16n thi ban than vich cling phai c6
kich thudc du 16n, ma diéu d6 kho c6 thé thyc hién dugc.

Trong thuc te hé két cau vich cing duoc st dung c6 hiéu qua cho cac ngoi nha
dudi 40 tang véi cap phong chéng dong dat cip 7; do cao gidi han bi giam di néu cép
phong chéng dong dét cao hon.

2.1.2.3.Hé két cau khung -giang (khung va vach ciing)
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Hé két cau khung - giang (khung va vich cting) duoc tao ra bang su két hop hé
thong khung va h¢ thong vich ctimg. Hé thdng vich ctng thudng duoc tao ra tai khu
vue cau thang bo, cau thang may, khu vue vé sinh chung hodc ¢ cac tuong bien, la cac
khu vire ¢6 tudng nhiéu tang lién tuc. hé thong khung dugc bd tri tai cac khu vyc con
lai ctia ngoi nha. Trong hé théng két cau nay, hé thong vich chil yéu chiu tai trong
ngang con hé théng khung chiu tai trong thing ding.

. Hg két 9éu khung - giang to ra 1a hé két cdu tbi uu cho nhiéu loai cong trinh cao
tén,g. Loai két, cau nay d}ch SI:I dung cho cic ngodi nha dp:(')’i 40 tang V(')’i, cép phong
chong dong dat < 7; 30 tang doi voi nha trong vung c6 chan dong dong dat cap 8; 20
tang doi vdi cap 9.
2.1.2.4. H¢ tuong chiu luc:

O hé két cau nay céc cdu kién thang ding chiu luc cta nha 12 cdc vach cing, 16i
ciing hoic két hop véach véi 16i. Su 6n dinh clia cong trinh phu thudc phan 16n vao hinh
dang tiét dién ngang cua ching, ngoai ra cac vach cing thuong hay bi giam yéu do cé
céc 16 ctra.

* Hé khung va tuong chiu luc: Pay 1a hé két cdu duoc tao thanh tir su két hop cua
hai hé trén. N6 1a hé két cdu rat cé hiéu qua véi cac cong trinh nha nhiéu tng, cao
tang. Su 1am viéc cua hé két cdu nay da s6 theo dang so d6 gidng véi cdc khung chi
chiu tai trong thang ding trong dién chiu tai cia n6 con toan bo tai trong ngang va mot
phan tai trong ding xem nhu don vé cho hé 13i chiu luc.

Do dic diém cua cong trinh 12 tru s& 1dm viéc nén c6 yéu cau cao vé mit kién tric,
cong nang, tinh thich dung, ngoai ra cong trinh thudc loai nha nhiéu ting vi vay ta
chon giai phap két cdu cho cong trinh la hé két cau khung vach .

2.1.3. Phan tich lua chon vat liéu.

Hién nay & Viét Nam, vat liéu dung cho két cdu nha cao tang thuong st dung la kim
loai (chu yéu la thép) hoac bé tong cot thép.

- Néu dung két cau thép cho nha cao tang thi viéc dam bao thi cong tot cac moi noi
1 rat kho khan, mat khdc gia thanh cong trinh bang thép thudng cao ma chi phi cho
viéc bao quan cau kién khi cong trinh di vao su dung la rat ton kém.

- Két cau bang bé tong cot thép thi 1am cho cong trinh ¢6 trong lugng ban than 16n,
cong trinh nang né hon dan dén két cdu méng phai 16n. Tuy nhién, két ciu bé tong cot
thép khic phuc duoc mot s6 nhuoc diém cta két cau thép:nhu thi cong don gian hon, vat
liéu ré hon, bén v6i moi truong va nhiét do, ngoai ra né tan dung dugce tinh chiu nén rat tot

cuia bé tong va tinh chiu kéo ctia cot thép bang céach dat né vao viing kéo clia cot thép.
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Tir nhitng phan tich trén, ta lua chon bé tong cot thép la vat liéu cho két cau
cong trinh, va dé hop 1y véi két ciu nha cao tang ta st dung bé tong mdc cao. Du
kién su dung bé tong : B25 c6 R, = 14.5Mpa, R,, = 1.05 MPa; cot thép chiu luc
nhom Al ¢6: R, = R, = 280 MPa; cot thép dai nhom Al cé: R, =R, =225MPa

2.1.4.Phan tich lua chon két cau san

*P¢ xuat phuong 4n két cdu san :

Cong trinh c6 budc cot khd 16n, ta c6 thé dé xudt mot vai phuong 4n két ciu san
thich hop voi nhip nay la:

+ San BTCT c6 hé dam chinh, phu (san sudn toan khoi)

+ Hé san 6 co

+ San phang BTCT ung luc trudc khong dam

+ San BTCT tng lyc trude 1am viée hai phuong trén dam

Trén co s& phan tich vu nhuge diém cia ting loai phuong dn két cau san dé lua
chon ra mot dang két cau phu hop nhat vé kinh té, k¥ thuat, pht hop véi kha nang thict
ké va thi cong cua cong trinh

2.1.4.1. Phuong 4n san suon toan khdi BTCT:
Ciu tao hé két cAu san bao g@)m hé dam chinh phu va ban san.

Uu diém: Ly thuyén tinh toan va kinh nghiém tinh todn kha hoan thién, thi cong
don gian, dugc sir dung phod bién & nudc ta voi cong nghé thi cong phong phi nén
thuan tién cho viéc lya chon phuong tién thi cong. Chét luong dam bao do d6 c6 nhiéu
kinh nghiém thiét ké va thi cong trude day.

Nhugc diém: Chiéu cao dam va d6 vitng ctia ban san rat 16n khi vuot khau do 16n,
hé dam phu bé tri nho 1¢é véi nhitng cong trinh khong c6 hé thong cot giira, ddn dén
chiéu cao thong thuy mdi tang thdp hodc phai nang cao chiéu cao tang khong c6 loi
cho két ciu khi chiu tai trong ngang. Khong gian kién triic b tri nho 1¢, khé tan dung.
Qua trinh thi cong chi phi thoi gian va vat liéu 16n cho cong tic 1ap dung van khuan.

2.1.4.2.Phuong 4n san 6 co BTCT:

Cau tao hé két cau san bao gdm hé dam vuong géc v6i nhau theo hai phuong,
chia ban san thanh cdc 6 ban ké bén canh c6 nhip bo, theo yéu ciu cau tao khoang
cach giita cdc dim vao khoang 3m.Cdc dam chinh c6 thé 1am & dang dam bet dé tiét
kiém khung gian str dung trong phong.

Uu diém: Tranh dugc c6 qua nhiéu cot bén trong nén tiét kiém dugc khong gian
stt dung va c6 kién tric dep, thich hop véi cdc cong trinh yéu cau thim my cao va
khong gian st dung 16n nhu hdi trudong, cau lac bg. Kha nang chiu luc tdt, thuan tién
cho bd trf mit bang.

Nhuogc diém: Khong tiét kiém, thi cong phire tap. Mt khdc, khi mit bang san qud
rong can phai bb tri them cdc dam chinh. Vi vay,né ciing khong tranh duoc nhitng han
ché do chiéu cao diam chinh phai lon dé giam do vimg. Viéc két hop s dung dam
chinh dang dim bet dé giam chleu cao dam c6 thé dugc thyuc hién nhung chi phi ciing
s& tang cao vé kich thudc dam rat 16n.
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2.1.4.3.Phuong 4n san khong dam tng lyc trudc

Cau tao h¢ két cau san bao gom céac ban ké truc tiep 1én cot (c6 mil cdt hodc
khong)

#)Uu diém:

+ Chiéu cao két cau nhé nén giam duoc chiéu cao cong trinh
+ Tiét kiém duogc khong gian sir dung

+ Dé phan chia khong gian

+ Tién d6 thi cong san ULT (6 - 7 ngay/1 tdng/1000m? sin) nhanh hon so véi thi
cong san BTCT thuong.

+ Do c6 thiét ké dién hinh khong c6 dam gifta san nén cong tic thi cong van
khuan ciing dé dang va thuan tién tir ting ndy sang tang khic do van khuan
duoc to hop thanh nhitng mang 16n, khong bi chia cit, do d6 luong tiéu hao
vat tu giam ddng ké, ning suat lao dong dugc nang cao.

+ Do san phang nén bb tri hé théng ky thuat nhu diéu hoa trung tam, cung cap
nudc, ctru hoa, thong tin lién lac duge cai tién va dem lai hiéu qua kinh té cao.

*)Nhuoc diém:

+ Tinh toan tuong ddi phitc tap,doi hoi nhiéu kinh nghiém vé phai thiét ké theo
tiéu chuan nude ngoai.

+ Thi cong phirc tap doi hoi qud trinh giam sdt chat luvong nghiém ngat.

+ Thiét bi va mdy méc thi cong chuyén dung,doi hoi tho tay nghé cao. Gia ca dat va
nhiing bat 6n khé luong trudc dugc trong qua trinh thiét ké, thi cong va st dung.

2.1.4.4 Phuong 4n san tmg luc trude hai phuong trén dam:

Cau tao hé két cdu san twong ty nhu san phang nhung giita cic dau cot c6 thé
dugc bd tri théem hé dam, 1am ting d6 6n dinh cho san. Phuong 4n niy ciing mang
cc vu nhuoc diém chung cia viéc dung san BTCT tng luc trude. So véi san phiang
trén cQt, phuong 4n nay c6 mo hinh tinh todn quen thudc va tin cay hon, tuy nhién phai
chi phi vat liéu cho viéc thi cong hé ddm d6 toan khdi voi san. Vay chon san sudn toan
khoi dé tinh todn.

2.1.5. So bo chon Kich thudc tiét dién.

2.1.5.1. Co s6& lva chon kich thudce cac cau kién.
- bam bao diéu kién vé cuong do.
- Pam bao yéu cau vé do cung tic 1a tri s6 do vong, nit, bién dang khong vuot
qua nhiing tri s6 cho phép, dam bao di€u kién st dung binh thuong.
- Dam bao yéu cau vé kién tric.
2.1.5.2. Chiéu day ban san.
Kich thudce cac 6 san
O san bién: 7500x6300
O san vé sinh: 5100x2700
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O san hanh lang: 7500x4050
Do ¢6 nhiéu 6 ban ¢6 kich thudc va tai trong khac nhau dan dén c6 chiéu day ban
san khac nhau, nhung dé thuan tién thi cong ciing nhu tinh to4n ta théng nhat chon mot
chiéu day ban san.
Chiéu day ban san chon so bo theo cong thiic:

sk %k
hsz 1:O,9 630 —14.175(cm);
m 40

Trong do:
- D 1a hé s6 phu thuoc tai trong D=0,8 + 1,4 ; chon D=10,9;
- V6i ban ké bon canh ¢c6 m = 40 + 45, chon m = 40;
- 1 1a nhip tinh toan cta 6 san (cm);
Chon thong nhat h, = 15 cm cho toan bo cdc mat san.
2.1.5.3. Kich thuéc dam.

* Kich thuée dam duoc chon theo cong thiic sau:

1
Chiéu cao tiét dien dim h dugc chon theo nhip : ' = m 14 (cm);
d

Chiéu rong dim: b = (1/4 + 1/2)*h (cm);
Trong do :
- 1, nhip cua dam dang xét(cm);
- my hé s6 tuy thudc loai dam: v6i dam chinh my = (8 + 12);
vGi dam phu my = (12 + 15);
* Tir ban vé kién trdc ta ¢6 chiéu dai nhip clia cdc ddm dang xét, thay s6 vao
cong thuc trén ta chon kich thudc tiét dién cac dam nhu sau:
- Dam chinh truc B, C, D, E, F chon b = 30(cm), h = 70(cm);
- Dam chinh truc 1, 2, 3, 4, 5, 6 chon b = 30(cm), h = 70(cm);
- Dam chinh truc A chon: b =22(cm), h = 70(cm);
- V6i dam phu d& tuong chon: b = 22(cm), h = 50(cm);
- V6i dam bo khu vuc sanh: chon b = 22(cm), h = 60(cm).
Cac dam duogc bo tri va thé hién chi tiét trén cdc ban vé mat bang két cdu cla
moi tang.
2.1.5.4. Kich thudc cot.
* Tiét dién cot dugc lua chon theo cac yéu cau sau:

- Do bén, do 6n dinh.
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- Yéu céu kién trdc.
- Tinh chit lam viéc cua cot.
* Theo do bén, chon so bo tiét dién coOt theo cong thic:
A =k*N/R,
Trong do:
- A : Dién tich tiét dién ngang ctia cOt yéu cau.
- k: Hé s6 du trit ké dén anh hudng cia momen uon. k=1,2+1,5.
- R,: Cuong do chiu nén tinh toan cua bé tong cot. R,=14,5Mpa.
- N: Luc doc tinh todn so bo.
* Xdc dinh luc doc : N = Fpy, ™ qn™n
Trong do:
- Fopu it Dién tich chiu tai cta cot (m?);
- Jqn: Tinh tai + hoat tai san tac dung, theo thuc nghiém thuong 1ay
Qan = 1,0 + 1,2 T/m?; & day ta chon q, = 1,1 (T/m?);
- n: SO san nha.

* Poi voi cot C2:

1500

=== —

2700

Hinh 2.1:So do6 cot truc E
N =7,5%4,2*1100*12 = 415800 kG.
A = (1,2+1,5)*N/R,=(1,2+1,5)*415800/145= (3441 + 4301)cm”.
Tang ham,1,2,3, chon cot chit nhat c6 kich thude: 60x70cm.
Tang 4,5,6,7 chon cot ¢6 kich thudc :50x60cm
Tang 8,9,10,11 chon cot ¢6 kich thude :40x50cm

* D6i v6i cot Cl:

1610%
|
\
\
\
\
\
T
O
\
\
\
\
1500
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Hinh 2.2:So do6 cot truc F
N =7,5%1,61*%1100*%12 = 159390 kG.
A=(1,2+1,5)*N/R,=(1,2+1,5)* 159390/145=(1319+ 1649)cm>.
Tang ham,1,2,3, chon c6t vuong co6 kich thudc: 40x40cm.
Tang 4,5,6,7, chon cot vuong cé kich thude: 35x35cm.
Tang 8,9,10,11, chon cot vuong c6 kich thude: 25x25cm.
* Kich thudc cot phai dam bao diéu kién 6n dinh. PO méanh A dugc han ché nhu sau
Ay = 1o/ b < Ay
Trong do:
- B6i v6i cot nha Ay, = 30;
- 1, : chiéu dai tinh todn ctia cau kién; véi cot hai ddu ngam 1, = 0,7xI;
- b.: kich thudc nho nhét cua tié€t dién cot.
Cot tang ham: 1 = 270cm => 1, = 189cm =>1,/b = 189/40 = 4,725 < A,
Cot tang 1,2: 1 =450cm =>1,=315cm =>1,/b=315/40 =7,88 <A,
Cot tang 3-11: 1=380cm => I,=266cm =>1/b =266/35="7,6 < A,
Vay cdc cot da chon déu dam bao diéu kién 6n dinh.
2.1.5.5. Véch 161 thang may.
Theo tiéu chuan TCVN 198-1997 quy dinh do day cta vach khong nho hon mot
trong hai gid tri sau:
- 150 mm.
- 1/20 chiéu cao tang = 4500/20 = 225mm.
Do cong trinh ¢6 it tAng (11 tdng), mat bang hinh chit nhat nén chon chiéu day chung
ctia 16i cing thang may la 25cm.
2.2. Tinh toan tai trong
2.2.1. Tinh tai
Viéc tinh todn cdc loai tai trong va cach x4c dinh dugc 4p dung theo tiéu chudn TCVN
2737 - 1995 vé “ Tdi trong va tdc dong - Tiéu chudn thiét ké”.
2.2.1.1. Co s6 tinh toan.
- Tai trong truyén vao khung gém tinh tai va hoat tai duéi dang tai tap trung va tai
phan bo déu.

+ Tinh tai: trong lugng ban than cot, dim san, tuong, cac 16p trat..
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- Tai trong do san truyén vao dam cta khung dugc tinh todn theo dién chiu
tai, dugc can cd vao dudng nit ctia san khi lam viéc. Nhu vay tai trong truyén tir ban
vao dam theo céc truong hop sau:

+ Khi 1,/ 1, < 2 thi:
Theo phuong canh ngén 1;: hinh tam gidc.
Theo phuong canh dai 1,: hinh thang.
+ Khi 1,/ 1, > 2 thi tai trong truyén vao dam theo hinh chit nhat.
- Dé don gian cho tinh todn ta quy tai tam gidc va hinh thang vé dang phan bs déu:
+ Tai dang tam gidc ¢6 luc phan bd 16n nhét tai gitta nhip 1a q,,,,, tai phan bo déu
tuong duong la:
Q=/8% Qe
+ Tai hinh thang c¢6 luc phan b6 déu & giita nhip 1a q;, tai phan bo déu tuong

duong la:

qu= (1-2°+p* 4, ;V6i B =1,/2%1,)
Trong do:
1,: chiéu dai theo phuong canh ngén;
1,: chiéu dai theo phuong canh dai;
- Dam doc nha, dam bo tac dung vao cot trong dién chiu tai cua cot dudi dang luc
tap trung.
Tir nhitng co s& tinh toan trén ta ti€n hinh tinh toan céc loai tai trong nhu dudi day
sau d6 don tai vé khung truc 2.
2.2.1. 2. Trong luong két cau.
* Trong lugng ban than dam:
Trong luong dam gom tai trong két cdu va vira trat.
- V6i dam c6 kich thude 700x300:
+ Trong lugng ban than cia dam:
qq= 0,7*0,3*2500*1,1 = 577,5(Kg/m)
+ Trong luong ban than cua 16p vita trat
Qv = [0,3+(0,7-0,15)*2]*0,015*1800%*1,3 = 49,14(Kg/m)
= Trong lugng toan phan dam la:
q=577,5+ 49,14 = 626,64(Kg/m) ~ 0,63(T/m)
- V6i dam c6 kich thude 700x220:
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+ Trong luong ban than cta dam:
gq= 0,7%0,22*%2500%*1,1 = 423,5(Kg/m)
+ Trong lugng ban than cua 16p vira trat
Qv = [0,22+(0,7-0,15)*2]*0,015*1800*1,3 = 46,33(Kg/m)
= Trong lugng toan phan dam la:
q=423,5+46,33 = 469,83(Kg/m) ~ 0,47(T/m)
- V6i dam c6 kich thude 600x220:
+ Trong lugng ban than cia dam:
qq= 0,6%0,22%2500*1,1 = 363(Kg/m)
+ Trong luong ban than cua 16p vita trat
Qv = [0,22+(0,6-0,15)*2]*0,015*%1800*1,3 = 39,31(Kg/m)
— Trong lugng toan phan dam la:
q =363+ 39,31 =402,31(Kg/m) ~ 0,40(T/m)
- V6i dam c6 kich thude 500x220:
+ Trong lugng ban than cia dam:
qq=0,5*%0,22%2500*1,1 = 312,5(Kg/m)
+ Trong luong ban than cua 16p vita trat
Qv = [0,22+(0,5-0,15)*2]*0,015*%1800*1,3 = 32,29(Kg/m)
— Trong lugng toan phan dam la:
q=312,5+ 32,29 = 344,79(Kg/m) ~ 0,35(T/m)
* Trong lugng ban than cot:
Trong luong trén 1m chiéu dai (gom trong lugng két cau va vita trat):
- V6i cot tiét dién 40 x 40(cm):
qc; = 0,4%0,4*2500%1,1+(0,4+0,4)*2%0,015%1800%1,3 = 496,2(Kg/m)
- Vi cot tiét dién 50 x 70(cm):
qe; = 0,6%0,7 *2500*1,1+(0,6+0,7)*2*0,015*1800*1,3 =1246,26(Kg/m)
* Tuong:
- V6i tuong 220:
gu=0,22*h*1800x1,1 = 435,6*h(Kg/m)
- V6i tudng 110:
de = 0,11*h*1800*1,1 = 217,8*h(Kg/m)
- Véch kinh khung nhom:
Ldy p“=75(Kg/m?), n= 1,1 = p'=75 * 1,1 = 82,5(Kg/m?)

* Cau tao bé nudc:

Sinh vién: Bui Minh Thanh - Lép: XD1301D -130-



GVHD:ThS. Tran Anh Tuan.

Chuong 7.Tinh todn Nén méng

Bé nuéc duoc do bing bé tong cot thép toan khoi ¢6 kich thuée:

Dai x rong x cao =7,45x 5,62 x 1,8 (m);

Chiéu day thanh: 0,22 (m);
Pdy va ndp b€ day 0,15 (m);

s = 0,22%1,8%2,5 = 0,99 (T/m);
Bang 2.1: Tinh finh tai bé.

s A tc
STT Tiri‘e‘;lau 8 (m) fy (kG/m3) (kc(}]/mZ) n g (kG/m?)
1 | baybé | 0.15 2500 375 1.1 | 4125
2 | Napbé | 0.15 2500 375 1.1 | 4125
3 Nudc 1.8 1000 1800 1 1800
Tong 2550 2625
2.2.1.3. Tai trong san, mai.
* Tinh tai mai.
Bang 2.2: Bang tinh tinh tai mai.
. tc qtt
STT Lép vat liéu h,(m) « Gy/m3) «Gm2 | " | &G/m2)
1 [TAm dan bé tong 600x600 0.040 | 2500 | 100.0 | 1.10 | 110.0
2 |Mot I6p gach 14 nem 0.020 | 1800 36.0 | 1.10| 39.6
3 |Bé tong chong tham 200# 0.040 | 2500 | 100.0 | 1.10 | 110.0
4 |Vita xi mang tao doc 0.100 | 1800 180.0 | 1.30 | 234.0
5 |San bé tong cat thép 0.150 | 2500 | 375.0 | 1.10 | 4125
6 |Vita trat tran 0.015 | 1800 27.0 | 130 | 35.1
7 |Hé khung xuong 16p tran gia 300 | 1.30| 39.0
8 Tong 848.0 980.2
* Tinh tai san.
Bang 2.3: Bang tinh tinh tai san.
. th qtt
STT Lép vat liéu h,(m) " Gy/m3) «Gm2) | " | kG/m2)
1 |L6p gach lat nén 0.020 | 2000 40.0 1.20 | 48.0
2 |Vita xi mang lat nén 0.020 | 1800 36.0 1.30 | 46.8
3 |San bé tong cot thép 0.150 | 2500 375.0 | 1.10 | 412.5
4 |Vita trat tran 0.015 | 1800 27.0 1.30 | 35.1
5 |Hé khung xuong 16p tran gia 30.0 1.30 | 39.0
6 Tong 508.0 581.4
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Bang 2.4: Bang tinh tinh tai san khu vé sinh.

. o | % qtc qtt
STT Lép vat liéu h;(m) (kG/m®) | (kG/m2) n (kG/m2)
1 |L6p gach lat nén 0.010 | 2000 20.0 1.20 24.0
2 |Vita xi mang lat nén, tao doc 0.020 | 1800 36.0 1.30 | 46.8
3 |L6ép chong tham 0.030 2000 60.0 1.20 72.0
4 |San bé tong cot thép 0.150 2500 375.0 | 1.10 | 412.5
5 |Vira trat tran 0.015 1800 27.0 1.30 35.1
6 [Hée khung xuong 16p tran gia 300 | 1.30 | 39.0
7 Tong 548.0 629.4
2.2.2. Hoat tai.
LAy theo tiéu chuan TCVN 2737-1995 nhu sau:
+ Hoat tai: Tai trong st dung trén nha
Bang 2.5: Bang tinh hoat tai st dung trén san.
Hoat tai ..
Do o Pt Heé s6 tin P"
STT Loai phong Dai han (Kg/m?) cay (Kg/m?)
1 Mai 75 75 1.3 97.5
2 |Vin phong, phong 1am viéc 100 200 1.2 240
3 Sanh 100 300 1.2 360
4 [Phong hop 140 400 1.2 480
5 [Kho 400 400 1.2 480
6 |[Phong thi nghiém 100 200 1.2 240
7 [Khu WC 70 200 1.2 240
8 [Hanh lang, ciu thang 100 300 1.2 360
9 [Sira chita, bé nudc 150 150 1.2 180
2.2.3. Phan tai trong ding tac dung vao khung K2.
* So do6 truyén tai san tang 1.
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Bang 2.6: Tinh dién tich cac 6 san:

R Dién tich| , Dién tich| , Dién tich

O san () O san () O san ()
S 9.72 S, 3.05 Si3 1.49
S, 6.5 Sq 1.75 Sia 1.49
S; 11.86 Sy 1.14 Sis 4.42
Sy 6.48 Sio 7.42 Si6 4.42
Ss 3.05 Sii 5.46 S5 7.231
Se 7.42 S, 6.48 Sig 2.789

* Két qua tinh toan tai trong tac dung lén khung K2.
K&t qua tinh todn tai trong thang diing tdc dung lén khung K2 duoc thé hién & céc
bang dudi day.
2.2.3.1. Tal trong phan bo vao tang mot khung K2
*Tinh tai.
v’ Tinh tdai phdn bo:
- Tinh tai phan bs déu trén nhip CD:
+ Do san truyén vao:

Dang tai hinh thang ta c¢6: gy = 0,5%k* 1,*q!
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V6i: k = (1-2p%+B?)
B=1/(2*1,)
Trong do:
1,: kich thuéc theo phuong canh ngan;
1,: kich thude theo phuong canh dai;
= (g10= 0,5%0,849%3,49%0,581 = 0.861 (T/m)
qs17= 0,5%0,874%3,14*0,581 = 0.797 (T/m)
+ Do trong lugng ban than dam nhip CD:
qq= 0,63 (T/m)
+ Do trong luong tudong 220 ¢6 chiéu cao h = 3,8m trén nhip CD:
q,= 0,436*3,8 = 1,657 (T/m)
—> Téng tinh tai phan bé déu trén nhip CD la:
qep= 0,861 + 0,797 + 0,63 + 1,657 = 3,95 (T/m)
- Tinh tai phan b6 déu trén nhip DD1:
Do trong luong ban than dam nhip DD1:
qpp1 = 0,63(T/m)
- Tai trong phan bo déu trén nhip D1E:
+ Do trong lugng ban than dam nhip DI1E:
qq¢= 0,63 (T/m)
+ Do san truyén vao:
Qs = 5/8%2,55%0,581 = 0,926 (T/m)
Qs = 0,5%2,14*%0,581 = 0,622(T/m)
+ Do trong lugng tudng 220 c6 chiéu cao h = 3,8m trén nhip DIE:
q.= 0,436*3,8 = 1,657 (T/m)
— Téng tinh tai phan b déu trén nhip D1E Ia:
qoie= 0,926 + 0,622 + 0,63 + 1,657 = 3,84 (T/m)
- Tinh tai phan bé déu trén nhip EF:
+ Do san truyén vao:
qss = 0,5%0,744%2,14%0,58 1= 0,46 (T/m)
+ Do trong lugng ban than dam nhip EF :
qq= 0,63 (T/m)

+ Do trong lugng tudng 220 ¢6 chiéu cao h = 3,8m trén nhip EF:
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q.= 0,436*3,8 = 1,657 (T/m)
= Tong tinh tai phan bo déu trén nhip EF la:
ger = 0,46 + 0,63 + 1,657 = 2,75 (T/m).
v'Tinh tdi tdp trung:
- Tai nit C:
+ Do san: Pgjg= 0,5%S,s*g = 0,5%2.789%0,581 = 0,81 (T)
Pg= 0,5%S,%¢ = 0,5%3,05%0,581 = 0,89 (T)
= P;=0,81+0,89=1,7 (1)
+ Do dam truc C, dam d& tuong va luc tap trung trén dam do tuong:
~ Dam truc C: Pp- =3,75*%1,657+1,7*1,657+7,5%0,63=13,76 (T)
- Dam d6 tuong: Pyr = 0,5%1,, *(gpp +&5) (T)
= 0,5*%6%(0,35+1,657) = 6,021 (T)
Trong do:
Ppy, : Tai tap trung ctua dam tuong i vé nuit C (T);
gpr - TAi phan bo clia ban than dam tuong i (T/m?);
gr; - Tai phan b6 clia twdng i trén dim tudng i (T/m?);
lpr : Chiéu dai ctia ddm tudng i (m);
- Do san truyén vé niit lién két gitta dam tuong véi dam truc C:

b _ 0.865%6

N

=2,595 (T)

P2 = 0,5%

k
0’8625 © _ 1,298 (T)

+ Trong luong 16p vita trat cot: p, = 4,5%0,08424 = 0,38 (T)
= Tong tinh téi tap trung tai nit C la:

P. =2,595+6,021+13,76+1,7 + 1,298 + 0,38 = 25,75 (T)
- Tai nut D:
+ Do san c6 dién tich S4 ,S12phan vao:

Py =0,5*S, *g = 0,5%6,48 *0,581= 1,88 (T)
+ Do dam truc D, dam d& tuong va luc tap trung trén dam d& tuong tuong
ung dam truc C: 25,75 (T)

Vay luc tap trung dat tai nit D:

= P, =25,75+ 1,88 =27,63 (T)
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- Tainut DI:
+ Do san c6 dién tich S4 ,S12phan vao:
Py =0,5*S, *g = 0,5%6,48 *0,581= 1,88 (T)
+ Do san S3 truyén vé dam:
qsi = 0,5%k* 1,* P =0,5%0,794*5,1*%0,581=1,176 (T/m)
V6i: k = (1-2p%+B%)  ;B=1,/(2*1,)
= pp; = 0,5%1,176%7,2 = 4,23 (T)
+ Do dam truc D1, va tuong trén dam truc D1:
- Dam truc D1: pp, =7,5*%1,657+7,5%0,63=17,15 (T)
+ Do dam truc D1, dam d& tuong va luc tap trung trén dam do tuong va cac san
S11,S13,S14,S15,S16 truyén vé:
+ Dam truc D1: pp, =10,416 (T)
+ Trong lugng 16p vita trat cot: p, = 4,5%0,08424 = 0,38 (T)
— Téng tinh tai tap trung tai nat D1 la:
Pp, =0,38+10,416+17,15+1,88+4,23 = 34,056 (T)
- TainutE:
+ Do san c6 dién tich S1 phan vao:
Pr = 0,5*S, *g = 0,5%9,72 *0,581= 2,82 (T)
+ Do san S3 truyén vé dam:
qsi = 0,5%k* 1,* P =0,5%0,794*5,1*0,581=1,176 (T/m)
Vé6i: k = (1-2p*+B°)  ;p=1,/(2*1,)
= P =0,5*%1,176%7,2 = 4,23 (T)
+ Do dam truc E:
- Dam truc E: P; =7,5%0,63=4,725 (T)
+ Do dam truc E, dam d& tuong va luc tap trung trén dam d& tudng va cic san
S11,S13,S14,S15,S16 truyén ve:
+ Dam truc E: P;=10,416 (T)
+Do san S9 truyén ve: P =0,5%1,14*0,581=0,33 (T)
+ Trong luong 16p vira trat cot: P = 4,5%0,08424 = 0,38 (T)
= Téng tinh tai tap trung tai nit E 1a:
Pr = 0,38+0,33+10,416+4,725+4,23+2,82 = 22,9 (T)
- TainuatF:
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+ Do san c6 dién tich S1 phan vao:
P, = 0,5%S, *g = 0,5%9,72 0,58 1= 2,82 (T)
+ Do dam truc F:
+ Dam truc F: P =0,5%(7,5%0,63+7,5*1,657)=8,576 (T)
+Do san S9 truyén vé: P =0,33 (T)
+ Trong luong ban than cot: Pr = 4,5%0,0562 = 0,253 (T)
= Téng tinh ti tap trung tai nit F 1a:
P =0,253 + 0,33 + 8,576+2,82 = 11,979 (T)
v" So d6 tinh tai truyén tai cho khung K2 nhu hinh vé: (don vi T; T/m)

22.9 34.056 27.63

e T, T

3000 J 5400 J 2100 J 6300

! 2700

Hinh2.4:So d6 chat tal tinh tai
» Hoat tai.
v" Hoat tai phan bo:

- Hoat tai phan b6 trén nhip CD:

Qsio= 0,5%0,849%3,49%0,24 = 0.356 (T/m)

qsi7= 0,5%0,874%*3,14*0,24 = 0.329 (T/m)
= qep = 0,356 + 0,329 = 0,685 (T/m)
- Hoat tai phan b6 trén nhip DD1:

Nhip DD1 khong c6 hoat tai phan bo deu.
- Hoat tai phan bo trén nhip DI1E:

+ Do san truyén vao:

qs = 5/8%2,55%0,24 = 0,383 (T/m)

Qs = 0,5%2,14*%0,36 = 0,385(T/m)
= qpig = 0,383 + 0,385 = 0,768 (T/m)
- Hoat tai phan bo trén nhip EF:

qss = 0,5%0,744%2,14*%0,36= 0,287 (T/m)

= qgr = qsg = 0,287 (T/m)
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v' Hoat tai tap trung:
- Tai nit C:
+ Do sin: Pg, = 0,5%S,%g = 0,5%3,05%0,24 = 0,366 (T)
Py 4= 0,5%S,*g = 0,5%2.789%0,24 = 0,335 (T)
= Py=0,366 + 0,335 = 0,701 (T)
+ Do san S5 Sq, S, S0,S;7 truyén ve niit lién két giita dam d6 tudng véi

dam truc C sau d6 truyén vé nit C: P, = 1,563(T)

= Téng hoat tai tap trung tai nit C 1a:

P. = 0,701 + 1,563 = 2,264(T)
- Tai nat D:
+ Do san: Pg, =0,5*S,*g =0,5%6,48%0,36 = 1,166 (T)

P, = 0,5%S,,*g = 0,5%6,48%0,36 = 1,166 (T)

— P, = 2,264+1,166+1,166 = 4,596 (T)
- Tai nit D1:
+ Do san: Py, =1,166 (T)

Py, = 1,166 (T)

+ Do san S;,S;3 Si4, Sis, S, Sy truyén vé niit lién két giita dam d& tudong
doc v6i dam do tudng ngang, sau d6 truyén vé niit lién két gitta dam
dd tuong ngang v6i dam truc D1 sau d6 truyén vé nit D1:

P, =3,462(T)
— TOng hoat tai tap trung tai nit D1 1a:

P, = 3,462 + 1,166+1,166 = 5,794 (T)
- Tai nat E:
+ Do san: Py, = 0,5%S,*g = 0,5%9,72%0,24 = 1,1664 (T)

Py, = 5/8%2,14%0,24%0,5 = 0,1605 (T)

— P, = 1,327 (T)
+ Do san S;,S;5 Si4, Sis, Si6. Sy truyén vé niit lién két gitta dam do tudng
doc v6i dam dd tuong ngang, sau d6 truyen vé nit lién két gitta dam
do tudng ngang vé6i dam truc D1 sau d6 truyén vé nit D1:

P, =3,462(T)

= Toéng hoat tai tap trung tai nit E 1a:
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Pg = 3,462 + 1,327=4,789 (T)
- Tai nut F:
+ Do san: : Pg; =1,1664 (T)
Py, = 0,1605 (T)
= P.=1,327 (T)
v" So d6 hoat tai truyén tai cho khung K2 nhu hinh vé: (don vi T; T/m)
4789 5794  4.596

1.327 2.264
0.287 0.768 0.685

e T T

2100 J 6300

| | 2700 |
PE D C
Hinh2.5:So d6 chat tal hoat tai.
2.2.3.2. Phan tai tang 2; 3-7; 8-11 va mai.

Tinh toan tuong tu nhu trong trudng hop phan tai cta tang 1, két qua tinh todn tai
trong thang ding tac dung lén khung K2 ta tién hanh tdng hop két qua va duoc thé hién
0 cac bang dudi day.

Bang 2.7: Gia tri tinh tai phan b6 déu vao khung K2.

N Tinh tai phan b6 déu cac nhip (T/m)
T 9cp 9opi dpike 9er
11 3.676 2.831 3.742 0.63
10 2.183 0.63 2.722 2.75
9 2.183 0.63 2.722 2.75
8 2.183 0.63 2.722 2.75
7 2.183 0.63 2.722 2.75
6 2.183 0.63 2.722 2.75
5 2.183 0.63 2.722 2.75
4 2.183 0.63 2.722 2.75
3 2.183 0.63 2.722 2.75
2 2.36 0.63 3.84 2.75
1 2.36 0.63 3.84 2.75
Ham 3.95 0.63 3.84 2.75

Bang 2.8: Gi4 tri tinh tai tap trung vao khung K2.
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s Tinh tai tap trung tai cac nit (T)

R P | P
11 22.08 25.748 26.25 24775 | 16.697
10 17.621 | 20.834 | 21.215 | 20.975 | 11.979
9 17.621 | 20.834 | 21.215 | 20.975 | 11.979
8 17.621 | 20.834 | 21.215 | 20.975 | 11.979
7 17.621 | 20.834 | 21.215 | 20.975 | 11.979
6 17.621 | 20.834 | 21.215 | 20.975 | 11.979
5 17.621 | 20.834 | 21.215 | 20.975 | 11.979
4 17.621 | 20.834 | 21.215 | 20.975 | 11.979
3 17.621 | 20.834 | 21.215 | 20.975 | 11.979
2 24762 | 28.612 | 21.215 | 20.975 | 11.979
1 24,762 | 28.612 | 34.056 | 20.975 | 11.979

Ham 25.75 27.63 | 34.056 | 229 | 11.979

Bang 2.9: Gia tri hoat tai phan b6 déu vao khung K2.

s Hoat tai phan bé déu cdc nhip (T/m)

T Ycp dpb1 dpie 9er
11 0.366 0.09 0.354 0.09
10 0.9 0.24 | 0.768 0.287
9 0.9 0.24 0.768 0.287
8 0.9 0.24 0.768 0.287
7 0.9 0.24 0.768 0.287
6 0.9 0.24 0.768 0.287
5 0.9 0.24 0.768 0.287
4 0.9 0.24 0.768 0.287
3 0.9 0.24 0.768 0.287
2 0.685 0.24 0.768 0.287
1 0.685 0.24 0.768 0.287

Ham 0.685 0.24 0.768 0.287

Béang 2.10: Gia tri hoat tai tap trung vao khung K2.
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s Hoat tai tap trung tai cac nat (T)

R P, | Py Py Py
11 1.536 2.005 1.310 2.488 0.913
10 3,498 5,784 5.794 4,789 1.327
9 3,498 5,784 5.794 4.789 1.327
8 3,498 5,784 5.794 4.789 1.327
7 3,498 5,784 5.794 4,789 1.327
6 3,498 5,784 5.794 4,789 1.327
5 3,498 5,784 5.794 4.789 1.327
4 3,498 5,784 5.794 4.789 1.327
3 3,498 5,784 5.794 4,789 1.327
2 3,498 5,784 5.794 4.789 1.327
1 3,498 5,784 5.794 4.789 1.327

Ham | 2264 | 459 | 5794 | 4789 | 1.327

2.2.4. Tai trong gio.

2.2.4.1. Co s6 tinh toan.

- Toan bo c4c céu kién chiu luc co ban clia nha nhu cot, dim, san phing, 15i ciing
ctia hé két cdu cong trinh lién két v6i nhau thanh mot hé khong gian cung chiu luc.
Day 1a mot hé hoén hop tao thanh tir su két hop gitra hai hé két céu chiu luc co ban bao
gbm: hé khung va hé 16i. Cédch tinh todn don gian nhét 1a dua vé so do6 tinh todn mot
chiéu bang c4ch cong trinh duoc mo hinh hod duéi dang mot thanh cong xon thang
diing v6i do cing dugc xdc dinh tir diéu kién chong trugt, uén, xoan ctua cong trinh. So
d6 tinh th hai 1a so d6 tinh todn ba chiéu, tuy nhién viéc tinh todn hé khong gian 16n
chiu luc 1a rat phic tap doi hoi kién thitc sau vé nhiéu linh vuc dé phan tich. Dé phu
hop vé6i kha nang cua sinh vién, ti€n hanh dua viéc tinh todn cong trinh vé dang khung
phang chiu luc vé6i so do tinh todn hai chiéu. So d6 nay tuong d6i don gian lai xét dugc
su tac dong tuong hd giita cdc cau kién thing ding chiu tai khi uén (bd qua tic dong
gay xoan).

- Xem cong trinh lam viéc theo so d6 khung - giang khi khung ciing tham gia chiu
tai trong thang ding va ngang cing vé6i hé 16i, khung c6 lién két clng tai cdc nit
(khung cung). Du6i tic dong cha tai trong ngang, dang bién dang cua khung ciing
giong v6i dang bién dang do luc cat gy ra, trong khi vach ciing lai c6 dang bién dang
udn chiém wu thé. Khi ching lam viéc cuing v6i nhau, phan trén clia cong trinh sé cé

thé bién dang theo khung ciing, con phan duéi lai theo vach ciing. Nhu vay cic ciu
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kién thang ding chiu luc khong cling qui luat bién dang, ching bién dang khong dong
diéu. Khi d6 viéc phan phai tai trong ngang dugc thuc hién trén co s& thay khung thuc
bang mot véach cing dic cé do cing tuong duong (c6 cuing chiéu cao, chuyén vi ngang
6 dinh hoac & cao trinh 0,8H khi cting chiu mot loai tai trong ngang). Viéc tinh toan
dugc thuc hién v6i mo hinh roi rac - lién tuc va trén co s& cac gia thiét sau:
* Céc ban san tuyét d6i ciing trong mat phang clia chiing.
* Cic cau kién thang diing chiu tai (16i, vich) ngam vao mot méng cing va cé do
cung khong déi theo chiéu cao nha.
* Cic vach cing khong c6 bién dang truot va bo qua do ciing chong xoan thuin
tuy.
2.2.4.2. Phan phoi tai trong gié tinh
- Theo TCVN 2737-95 véi nhitng cong trinh ¢6 do cao trén 40(m) thi phai tinh dén
thanh phan dong ctia gié va thanh phan tinh cta gid, ap luc gié tinh toan duoc tinh theo
cong thiic:
Wit = n*B*¥*Wo*k*C
Trong do:
Wit : gid tri tinh todn thanh phan tinh cta giod.;
n :hésotincay, ldy n=1,2;
B : bé rong mat dén gié B=7,5m
Wo : gid tr1 ap luc gi6 x4c dinh theo vung. Ha ndi c6 Wo= 95kG/m2;
K :hé s tinh dén su thay déi dp luc gi6 theo do cao z(m);
C : hé so khi dong phu thuoc vao dang cong trinh.;
Cd = +0,8 (gi6 day).
Ch =-0,6 (gio hut).
- Trong bang tinh tai trong gid, do cao z(m) tinh tir ¢t tu nhién. Cot 0,00 ctia cong
trinh cao hon cot tu nhién 1,5m.
- V6i nhitng do cao trung gian thi hé s6 k xdc dinh bang noi suy tuyén tinh.
- W thuc t€ thay déi lién tuc theo chiéu cao nhung dé don gian cho tinh toén, ta coi
tai trong gié tinh W 1a phan b6 déu cho méi tang.
- Két qua tinh tai trong gi6 tinh thé hién trong cic bang

Bang 2.11: Tai trong gi6 tinh

Cbt cao Gi6 Gi6

Tang | gszmy | | " |adydaN/im? | hatdaN/m?)
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(VungB) lwc gid

Ca| Wy Ch| Wy Wy

Ham 1.50 0.740 |1.2/0.8| 67.49 |0.6| 50.62 | 118.11
1 6.00 0.904 (1.2/0.8/ 8244 |0.6| 61.83 | 144.27
2 10.50 | 1.008 |1.2(/0.8/ 91.93 |0.6| 68.95 | 160.88
3 1430 | 1.066 [1.2(0.8/ 97.22 |0.6| 72.91 | 170.13
4 18.10 | 1.107 |1.2|0.8|/ 100.96 |0.6| 75.72 | 176.68
5 2190 | 1.142 |1.2|0.8| 104.15 |0.6| 78.11 | 182.26
6 25770 | 1.174 |1.2]0.8| 107.07 |0.6| 80.3 187.37
7 29.50 | 1.207 |1.2]0.8| 110.08 [0.6| 82.56 | 192.64
8 3330 | 1.236 [1.2]0.8) 112.72 |0.6| 84.54 | 197.26
9 37.10 | 1.2542 |1.2]0.8| 114.38 |0.6| 85.79 | 200.17
10 40.90 | 1.2764 |1.2|0.8|/ 116.41 |0.6| 87.31 | 203.72
11 4470 | 1.2974 |1.2|0.8| 118.32 |0.6| 88.74 | 207.06

-Tal trong gi6 duoc phan bo theo phuong nguy hiém cho cong trinh va phan b6 déu
trén cot & khung K2 céc tang theo bang sau:

Bang 2.12: Tai trong gi6 tinh phan bd déu trén cot cua khung K2

cé < el Gi6
Tang dgz((:ric)) (VingB) n | day(daN/m) | hat(daN/m)
Cql Wy Ch| Wi

Ham 1.50 0.740 11.2/0.8| 506.175 [0.6 | 3765
1 6.00 0.904 11.2/0.8| 618.3 |0.6| 463.725
2 10.50 1.008 11.2]10.8| 689.475 [0.6| 517.125
3 14.30 1.066 11.2]0.8] 729.15 |0.6| 546.825
4 18.10 1.107 |1.2]0.8| 7572 |0.6| 567.9
5 21.90 1.142 11.2]10.8| 781.125 [0.6| 585.825
6 25.70 1.174 11.2]10.8| 803.025 [0.6| 602.25
7 29.50 1.207 |1.2|10.8]| 825.6 |0.6| 619.2
8 33.30 1.236 {1.2|10.8| 8454 |0.6| 634.05
9 37.10 | 1.2542 |11.2|0.8| 857.85 |0.6| 643.425
10 40.90 1.2764 |1.2]10.8| 873.075 |0.6| 654.825
11 44770 | 1.2974 {1.2]10.8| 887.4 |0.6| 665.55

- Tai trong gié do tudong vuot mai va mai tac dung vao khung quy vé tai trong tap
trung S; S, dat tai dinh khung.
Si =Il.wok. Ci' Hi
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Trong do6:
B - B¢ mat tuong dén gio;
n,W,, ¢;: c¢6 y nghia va gia tri nhu & phan trén;
k: La hé s6 phu thuoc chiéu cao, dé an toan k duoc 14y do cao tai
dinh méi z = 44,7 (m) k = 1.253;
h,: La chiéu cao dén gi6 cua tuong mai hy,,,;= 0,9 (m);
Két qua tinh todn Sy S, thé hién trong bang sau:

Bang 2.13: Tai trong gi6 tap trung quy vé khung K2

Wo

Tang | h (m) (T/m?)

n k Se (D) | S (D)

11 0.9 0.095 | 1.2 | 1.253 | 0.7416 | 0.576

2.2.4.3.Thanh phan dong cua tai trong gio
1) Xac dinh tan sb dao dong riéng f;

Pé xac dinh thanh phan dong cua tai trong gio, trudc hét ta phai xac dinh tan s6
dao dong riéng caa cong trinh theo cac phuong x,y.

- B¢ x4c dinh tan s6 dao dong riéng cho cdng trinh, ta dwa cong trinh vé dang
mot thanh cong x6n ¢6 11 diem tap trung khoi lugng cua 11 tang (ke ca tang ham)

Trong d6, cac diém quy doi khoi lugng ndm & mac san céc tang, khoi luong tap
trung tai do bao gom tinh tai (trong lugng ban thén cac tang,) va co ké den tac dung
dai han cua hoat tai (coi nhu bang mét nura gia tri hoat tai).

bé chuong trinh (ETABS Nonlinear V 9.0.4) tu dong thuc hién tinh toan nhu
vay, ta tién hanh khai bao nhu sau:

- XAy dyng so d6 tinh cho chuong trinh: so d6 khung - giang lién két ciing véi
mat dat tai day tang ham.

- Chon hé don vi tinh 12 T - m. Pinh nghia vat liéu.

- Pinh nghia cac phan tir dam, cot: dang Frame; ban san: dang Shell; véch cang:
dang Wall. Khai bao kich thudc tiét dién cac phan ti Frame, Shell, Wall

- Dinh nghia cac truong hop tai trong: tinh tai TT, hoat tai HT1, HT2
- Gén cac dic trung hinh hoc vira khai béo cho cac phan tir.

- Pinh nghia ngudn khéi lwong (Define Mass source): Define\Mass Source. Chon
cac truong hop tai trong véi cac hé so tuong tng nhu sau:

Load Multiplier
1T 1,0
HT 0,5
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- Quy céc khoi luong ve tam ciing cua cong trinh bang cach: Chon tat ca cac
phan tir cua khung roi dung 1énh gan Assign\Joint-points\Diaphragms, chon D1.

- Pé giam bét khéi lugng tinh cho chuong trinh, khi dat diéu kién cho chuong
trinh tinh ta chi chon xuat tan so6 cua 12 dang dao dong dau tién bang cach chon 6
trong 6 Number of Modes trong tab Dynamic Analysis Parameters

(Analyze\Set analysis Options ..\Set Dynamic Parameters)

- Sau khi cho chwong trinh chay (F5), ta xuét két qua sang Access Database nhu
sau: File\Export\Save Input/Output as Access Database file ...

Bang 2.14.Théng ké dao dong riéng

Mode | Period T(s) | Frequency f(Hz) M6 ta dang dao dong

1 1.8879 0.5297 DD conson bac 1 theo phuong Y

2 1.725 0.58 DD xoin quanh Z

3 1.5236 0.6563 DD conson bac 1 theo phuong X

4 0.6375 1.5686 DD bic 2 theo phuong Y (ddi dau 1 1an)
5 0.5236 1.9099 DD xoin quanh Z

6 0.436 2.2936 DD bac 2 theo phuong X (d6i dau 1 lan)
7 0.3705 2.6991 DD xoin phtc tap

8 0.2643 3.7836 DD bac 3 theo phuong Y (d6i dau 2 lan)
9 0.2466 4.0552 DD xoin phtc tap

10 0.2086 4.7939 DD béc 4 theo phugng Y (d6i dau 3 lan)
11 0.1835 5.4496 DD bac 3 theo phuong X (d6i dau 2 lan)
12 0.1593 6.2775 DD xoin phic tap

2)  Xac dinh thanh phan dong cua tai trong gio
Tra bang TCVN 2737 1995, doi v6i cong trinh bétong cot thép (8 = 0,3) thudc
vung gi6 11, ta dgc gia tri giGi han cta tan s6 dao dong riéng 1a: f; = 1,3 Hz.

Cong trinh ¢6 mat bang d6i xing = thanh phén gié dong cua tai trong gi6 chi ké
dén dang dao dong riéng thit nhat va doc tinh theo cong thiic sau:

W, = mxExyxy.
Trong do:
m _ Khéi long phan cong trinh ma trong tam c6 do cao Z.
& _ Hé s6 dong luc

y _ Chuyén vi ngang clia cong trinh & do cao Z ting véi dang dao dong riéng thi
nhat.

v _ Heé s6 xdc dinh bang cdch chia cong trinh thanh r phan, trong méi phan tai
trong gi6 khong doi.
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kzl( Y xWp,)

(yf xM,)

(//:

M= i

k=1

Trong d6:
M, : Khéi long phan tha k cta cong trinh.

Y, : Chuyén vi ngang clia trong tam phén thit k ctia cong trinh ting vé6i dang dao
dong riéng tha nhat

W, : Thanh phan dong phan b déu cua tai trong gié & phan thit k cuia cong trinh,
x4c dinh theo cong thiic:

W, = WxCxv.
Trong do6:
W: Gia tri tiéu chudn thanh phan tinh cta tai trong gi6.
€ : Hé so ap luc dong cua tai trong gio & do cao Z.

v : Hé s6 tong quan dp luc dong cua tai trong gi6 doc 1ay theo bé mat tinh todn cta
cong trinh trén d6 xac dinh cédc tong quan dong. Bé mit cong trinh hinh chit nhat va
dinh héng song song véi céc truc co ban cé cac thong s6 sau:

x = H =44.7m; p = B =30.6m. Tra bang ta doc: v =0,6865.

Tai trong gi6 dong dgc qui vé tai trong ngang phan bo theo chiéu cao cong trinh.
Két qua tinh trong bang sau:

Bang 2.15: Tai trong gié dong dgc qui vé tai trong ngang

Cao trinh |Hé s6 4p Iuc khi Tai tr(_)ngpgi() tiéu | Thanh Phﬁn gio

A z dong chuin dong

TANG (m) c w* W

(kg/m?) (kg/m?)
| Him | 150 | 0.5170 | 98.425 | 34.933 |
| 1 | 600 | 0.5108 | 120.225 | 42.159 |
| 2 | 1050 | 0.4846 | 134.067 | 44.601 |
3 | 1430 | 0.4741 | 141.775 | 46.143 |
| 4 [ 18.10 | 0.4637 | 147.233 | 46.869 |
|5 [ 2190 | 0.4552 | 151.883 | 47.463 |
| 6 [ 2570 | 0.4501 | 156.142 | 48.247 |
| 7 | 2950 | 0.4451 | 160.533 | 49.053 |
| 8 | 3330 | 0.4401 | 164.383 | 49.665 |
. 9 | 3710 | 0.435 | 166.808 | 49.813 |
| 10 [ 4090 | 0.4298 | 169.767 | 50.091 |
| 11 | 4470 | 0.4268 | 172.55 | 50.557 |
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r 12
kzl(yk xW ) ~ kz=1(yk xWy)

= Y =

M=

=00
(ylfok) kz::l(yEXMk)

k=1

Bang 2.16:Khoi luong tap trung tai cac tang cho trong bang sau:

KL dam,
Ting K.L san cot \KL KL hoat | Téng
(T) (T) tuong (T) | tai (T) (T)

Ham | 449.07 | 86333 | 250572 | 54.406 | 840.381

! 483.373 143.888 304.711 59.31 991.282

| 2 | 483373 | 143.888 | 268742 | 5931 | 955313

| 3 334.649 95.069 262.934 40972 | 733.624

| 4 | 334649 | 95069 | 262.934 | 40972 | 733.624

|5 334.649 95.069 262.934 40972 | 733.624

|6 | 334649 | 95069 | 262.934 | 40972 | 733.624

|7 334.649 95.069 268.494 40.972 | 739.184

8 | 332917 | 95069 | 268.494 | 40.972 | 737.452

9 332.917 95.069 268.494 40972 | 737.452

10 | 332917 | 95069 | 268494 | 40972 | 737.452

11 492,721 135.792 81.623 41.944 752.08

Bang 2.17: Tinh gia tri chuyén vi
__ |Chuyén vi
Cazo( :t;;nh ngang M, Wik YW, VM,
¥1 (m) (T) (kg/m?)
44.7 -0.017737 752.08 50.557 -0.000897 0.2365959
40.9 -0.014439 | 737.452 50.091 -0.000723 0.1537558
9 37.1 -0.013764 | 737.452 49813 -0.000686 0.1397181
8 33.3 -0.012805 | 737.452 49.665 -0.000636 0.1209106
7 29.5 -0.011564 | 739.184 49.053 -0.000567 0.0988501
6 25.7 -0.010343 | 733.624 48.247 -0.000499 0.0784812
5 21.9 -0.009084 | 733.624 47.463 -0.000431 0.0605389
4 18.1 -0.007638 | 733.624 46.869 -0.000358 0.0427947
3 14.3 -0.006146 | 733.624 46.143 -0.000284 0.0277135
2 10.5 -0.002779 | 955.313 44.601 -0.000124 0.007378
1 6 -0.001377 | 991.282 42.159 -5.81E-05 0.0018805
Ham 1.5 -0.000227 | 840.381 34.933 -7.94E-06 4.345E-05
-0.005270547 | 0.968660791

y = 0.005270547/0.968660791 = 5.441.10° (m™).

€ : Hé s6 dong luc doc xdc dinh bang d6 thi, phu thudc vao thong s6 € va do giam
loga cua dao dong:
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g= VW0 _ 12x95 _ 514y

940.1,

Trong do:

v= 1,2 : Hé s0 d0 tin cay cua tai trong gid

940x0,5297

W= 95 kg/m? : Tri s6 4p luc gi6
f; =0.5297 s™': Tan s6 cta dang dao dong riéng thit nhat
Tra biéu d6 v6i 6=0,3 ta doc & = 1,42.
Thanh phan gi6 dong W, dugc lap thanh bang sau:
Bang 2.18: Thanh phan gi6é dong W

Chuyén vi

. Cao trinh M, w,
Tang ngang
Z(m) Y1 (T) (kg/m?)
11 44.7 0.017737 752.08 103.063
10 40.9 0.014439 | 737.452 82.2715
9 37.1 0.013764 | 737.452 78.426
8 33.3 0.012805 | 737.452 | 72.9569
7 29.5 0.011564 | 739.184 66.0438
6 25.7 0.010343 | 733.624 58.6255
5 21.9 0.009084 | 733.624 51.4898
4 18.1 0.007638 | 733.624 | 43.2911
3 14.3 0.006146 | 733.624 34.8377
2 10.5 0.002779 | 955.313 20.5121
1 6 0.001377 | 991.282 10.5489
Ham 1.5 0.000227 | 840.381 1.47644

Bang 2.19: Thanh phan gi6 dong quy vé khung K2

\ Cao trinh Chuyén vi M, W,
Tang ngang
Z(m) Y1 (T) (kg/m)
11 44.7 0.017737 752.08 772.97
10 40.9 0.014439 737.452 617.04
9 37.1 0.013764 737.452 588.2
8 33.3 0.012805 737.452 547.18
7 29.5 0.011564 739.184 495.33
6 25.7 0.010343 733.624 439.69
5 21.9 0.009084 733.624 386.17
4 18.1 0.007638 733.624 324.68
3 14.3 0.006146 733.624 261.28
2 10.5 0.002779 955.313 153.84
1 6 0.001377 991.282 79.117
Ham 1.5 0.000227 840.381 11.073
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Bang 2.20: Thanh phan gi6 dong quy vé niit khung K2

Chuyén vi
Cao trinh | ngang M, W,
Téng
Z(m) Y1 (T) (kg)
|11 | 447 |oo017737 | 75208 | 13914 |
|10 | 409 | 0014439 | 737452 | 11107 |
|9 | 371 |o0013764 | 737452 | 10588 |
| 8 | 333 |0012805 | 737452 | 984.92 |
| 7 | 295 |o0.011564 | 739.184 | 891.59 |
| 6 | 257 |0.010343 | 733.624 | 791.44 |
|5 | 219 |o0009084 | 733.624 | 695.11 |
|4 | 181 | 0007638 | 733.624 | 58443 |
|3 | 143 | o0.006146 | 733.624 | 47031 |
2 | 105 ]0.002779 | 955313 | 346.14 |
1 | 6 |o0001377 | 991282 | 178.01 |
| Ham | 15 | 0000227 | 840381 | 8305 |

2.2.4.5. So do tac dung cua tai trong lén khung K2.

Cic so do tac dung cla tai trong duoc thé hién nhu sau:
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Hinh 2.6:M0 hinh Nha lam viéc Vién Co Dién
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Hinh 2.11:So d6 gi6 trai.
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2.3.Tinh toan ndi luc.
2.3.1.Két xuat biéu do noi luc.

Hinh 2.13:Biéu d6 mo men tinh tai
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Hinh 2.14:Biéu d6 luc doc do tinh tai

Sinh vién: Bui Minh Thanh - Lép: XD1301D -158-



GVHD:ThS. Tran Anh Tuén. Chuong 7.Tinh todn Nén méng

Hinh 2.15:Biéu d6 luc cat do tinh tai.
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Hinh 2.16:Bi€u d6 mo men do hoat tal 1
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Hinh 2.17:Biéu d6 luc doc do hoat tai 1
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Hinh 2.18:Biéu do luc cat do hoat tai 1
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Hinh 2.19:Bi€u d6 mo6 men do hoat tal 2
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Hinh 2.20:Biéu d6 luc doc do hoat tal 2
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Hinh 2.21:Biéu d6 luc cit do hoat tal 2
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Hinh 2.22:Biéu d6 mo6 men do gio trai
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Hinh 2.23:Biéu d6 luc doc do gi6 trii.
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Hinh 2.24:Bi€u d6 luc cat do gi6 trii.
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Hinh 2.25:Biéu d6 mo6 men do gié phai.
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Hinh 2.26:Bi€u d6 luc doc do gi6 phai.
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Hinh 2.27:Biéu d6 luc cat do gi6 phai.
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2.3.2. Xac dinh noi luc.

Tir so d6 két cau cta cong trinh va céac loai tai trong tic dung 1én khung K2 ta su
dung phan mém Sap2000 dé tinh todn ndi luc cua timg loai tai trong riéng biét sau d6
tién hanh t6 hop noi luc. Két qua tinh noi luc duoc thé hién biang bang & trong phan
phu luc.

2.3.3. T6 hop noéi luc cho cac cau kién.

Viéc t6 hop noi luc cho céc cau kién dugc huéng din cu thé trong TCVN 2737-
1995, tir két qua noi luc & phan trén ta sit dung phan mém Excel2003 dé tién hanh tinh
todn noi luc cho cac cot, dim. Sau khi tinh, két qué cu thé dugc ghi & phan phu luc.

Chuong 3:tinh toan san
3.1.Tinh toan ban san toan khoi.
3.1.1. Co so tinh toan.

- Bang t6 hop tinh toan.
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- TCVN356-2005: Tiéu chuan xay dung Viét Nam.

- Ho so kién tric cong trinh.

3.1.2. Mot so qui dinh doi v6i viéc chon va bo tri cot thép.

- Ham lugng thép hop 1y 1, = 0,3% + 0,9%, i, = 0,05%.

- Cot doc: d < hy/10, chi dung 1 loai thanh, néu dung 2 loai thi Ad > 2 mm.

- Khoang céch gitra cac cot doc a = 7+20 cm.

- Chiéu day 16p bao vé cot thép: t > max(d, t,);

Véicotdoc:  ty= 10 mm trong ban c¢6 h < 100 mm.
15 mm trong ban ¢6 h > 100 mm.
Vi c6t cau tao: ty= 10 mm khi h <250 mm.
15 mm khi h > 250 mm.

Theo ban v& mat bang két ciu thi hdu hét cdc 6 ban déu & dang ban ké bon canh
lién tuc, nhip khong déu nhau. Viéc tinh todn cac 0 san lién tuc lam viéc theo 2 phuong
cht yéu 1a tinh todn 1 6 san véi diéu kién lién két ngam 4 canh.

3.1.3. So liéu tinh toan.
- Theo nhiém vu duogc giao, em phai tinh toan 6 san tang 5.
- Vat lieu: Bé tong B25 c6 R, = 14.5Mpa, R, = 1.05 MPa
Thép Al : R, =R, = 225MPa
AIl : R, =R, = 280 MPa

- Chiéu day ban la: 15 cm

- Tai trong tac dung:

+ Tinh tai tdc dung: 6 san phong lam viéc va hanh lang 0,581 T/m” ; 6 san vé
sinh 0,629 T/m?

+ Hoat tai tdc dung: 6 san phong 1am viéc va vé sinh 0,24 T/m? ; 6 san hanh lang
0,36 T/m*

+ Tai trong toan phan tinh toan:

phong lam viéc: g= 0,581+0,24=0,821 T/m?

hanh lang : g= 0,581+0,36=0,941 T/m*

vé sinh: g=0,629+0,24=0,869 T/m*

3.2. Tinh toan 6 san duoc giao.
3.2.1. Tinh toan ndi luc 6 ban san phong lam viéc( tinh theo so dé khdp déo)

a. So do tinh toan.
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- Nhip tinh todn:
+ Kich thuéc 6 ban: ax b =7,5 x 6,3 (m)
+ Kich thuéc tinh toédn: 1, = 6,3 - 2*0,15 = 6 (m)
l,=7,5-2%0,15=7,2 (m)

- Xét ty s6 hai canh 1/, = 1,2< 2 = tinh todn san c6 ban ké 4 canh lam viéc theo
hai phuong.

- Tinh 0 san theo so do khép déo véi so do tinh nhu hinh sau:

@ &

*Mb

M1

6300

Hinh 3.1:So do tinh san
b. Xac dinh noi luec.
- Tai trong tac dung lén ban 1a: q = 0,821 T/m?
- Dé don gian cho thi cong ta chon phuong 4n bo tri thép déu theo hai phuong.

- Khi d6 phuong trinh x4c dinh momen c6 dang :

*|2% -
W = (2*M,+ M + M,)*L,+ (2*M,+ M, + M, )*1,

- Trong phuong trinh trén ¢6 6 momen 1am 4n s6. Lay M, lam 4n s6 chinh va quy
dinh ty s0:

oo Mo oA Mo My p M, _ M,
Ml, Ml I\/Il’ Ml Ml

Khi d6 ta s& tinh dugc M,, sau d6 dung céc ty s6 da quy dinh dé tinh todn cic
momen con lai.

-Vé6ir=1/1,=12;trabangtac6:0=0,8; A=1,2; B=1.
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- Thay vao phuong trinh ta c6:

0,82

*R2Hk (X _
16 1(23 72-6)_ (2+1,2+1,2)*7,2M, +(2*0,8+1+1)*6M,

- Vay:
M, = 0,721 (Tm); M, = 0,577 (Tm)
Mc = Mp, = 1,2%M, = 0,865 (Tm); M, = M; = 1*M, = 0,721 (Tm)

c. Tinh toan cot thép.

* Chon a,= 2cm ta c6:
h,,=hy,-a,=15-2=13 (cm); h, =h, - a,- 0,5%(d, + d,) = 12 (cm)

Trong d6: d,, d, 1a duong kinh c6t thép chiu luc theo hai phuong, gia thiét

cot thép chiu luc theo ca hai phuong c6 duong kinh 1a 10(mm).

D¢ thién vé an toan ta 1dy h, = 12 (cm) dé tinh to4n cot thép theo ca hai phuong cua
0 san.

Xét tiét dién c6 b = 1m. Tinh vé6i tiét dién chit nhat bxh = 100x15cm dat c6t don.
Nhu d3 trinh bay & trén, dé thuan tién cho viéc thi cong nén ta chon phuong 4n dat cot
thép déu, v6i c6t chiu momen am dung c6t mi rdi.

*Cot chiu mémen duong:

- Tinh theo phuong canh ngéan:

Cé: M = M, =0,721 (Tm)
M 0,721*10°

—a = = _ =0,035
R,*b*h? ~ 145*100*12
= ¢ = o,5*[1+ﬂ f2%a_ ]:0,982
* 5
= A = M___0rpIMDE 2,72 (cm?)

R*¢*h, ~ 2250%0,982*12

o= D2 272 w0020207% > =0,05%
b*h, 100*12
Chon cot thép 10 a200

- Tinh theo phuong canh dai:

C6: M =M, =0,577 (Tm)

M 0,577*10°
R,*b*h?  145*100*12°

= ¢ =051+ 12%a, |=0986
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M 0,577*10°

= A = = =217 (cm?)
R.*¢*h,  2250%0,986*12

o> o= 2= 21 w00 2018% > 1 =0,05%
b*h,  100*12

Chon c6t thép 10 a200

* CoOt chiu mémen am:
- Tinh theo phuong canh ngan:
C6: M =M.=M,=0,865 (Tm)

*1N5
o = M - 0,865*10 0,041
R,*0*hZ ~ 145%100*12

= = o,5*[1+. A-2%a_ ]:0,979

M _ 0,865*10°

= A, = = =3,27 (cm?)
R*&*h,  2250*0,979*12
=> p, = A _ 327 *100 = 0,27% > p,;, = 0,05%
b*h, ~ 100%12
Chon cot thép J8a140

- Tinh theo phuong canh dai:
Co: M =M, =M;=0,721 (Tm)

* 5
ur = M . 0,721*10 0,035
R,*b*h?  145*100*12
= ¢ =05*1+1-2*a, |=0,982
* 5
= A = M____ 072110 =2,72 (cm?)
R.*¢*h,  2250*0,982*12
=>p, = A - 272 400=0.207%> i, =0,05%
b*h,  100*12
Chon cot thép &8al70

bat cot thép chiu momen am ta dung cac thanh cot mi roi.

* Bo tri cot thép.

Bo tri cot thép cho 6 san nhu hinh sau:
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Hinh 3.2:So d6 bo tri cot thép san
3.2.2. Tinh toan ndi luc 6 ban san hanh lang( tinh theo so dé khdp déo)

a. So do tinh toan.
- Nhip tinh todn:
+ Kich thudc 6 ban: ax b =7,5 x 4,05 (m)
+ Kich thuéce tinh toan: 1, = 4,05 -(0,25+0,3)/2 = 3,775 (m)
l,=7,5-2%0,15=7,2 (m)
- Xét ty s0 hai canh 1,/I, = 1,91< 2 = tinh toan san c6 ban ké 4 canh lam viéc theo 2
phuong.

- Tinh 0 san theo so d6 khép déo véi so do tinh nhu hinh sau:

¥ W

!
@7 77777 _ o Mo+
| Mo | N
| |
| |
| |
‘ M1z ‘ M1
4 1 N 4 N 4 1 D 8
i } M3 4 M2 M4 il g
I f =
I 1
; 1 zMD 1; ,
[ S
D S
I b |
| 7500 \

Hinh 3.3:So do tinh san
b. Xac dinh noi luc.
- T4i trong tac dung lén ban 1a: q = 0,941 T/m?
- Dé don gian cho thi cong ta chon phuong 4n bo tri thép déu theo hai phuong.
- Khi d6 phuong trinh x4c dinh momen c6 dang :

q*llz*(?’lz'll) — (D% * * *
T - (2 M1+ MD+ MD*) |2+ (2 I\/Iz"' M3+ M4) I1
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- Trong phuong trinh trén ¢6 6 momen 1am 4n s6. Lay M, lam an s6 chinh va quy
dinh ty so:

e:& ‘A: %: _MD* ’B:%:&
I\/Il ’ Ml Ml ’ Ml IVll

Khi d6 ta s& tinh dugc M,, sau d6 dung céc ty s6 da quy dinh d€ tinh toan cdc
momen coOn lai.
-Vé6ir=1,/1, =191; tra bang ta c6: 6 = 0,345; A =1; B=0,545.

- Thay vao phuong trinh ta c6:

* 2%(Q% _
0,9413,775 1(23 7,2-3,775) = (2+1+1)*7,2M, +(2*0,345+0,545+0,545)*3,775M,

- Vay:
M, = 0,573 (Tm); M, = 0,198 (Tm)
Mp = Mp. = 1 *M, = 0,573 (Tm); M; =M, = 0,545*M, = 0,312 (Tm)
c. Tinh toan cot thép.
*Cot chiu momen duong:
- Tinh theo phuong canh ngéan:
C6: M =M, =0,573 (Tm)

* 5
g =M 0SNG
R,*b*h2  145*100*12
= ¢ =05* 1+ 1-2*a, |=0,986
* 5
LA s M 05180
R*&*h,  2250*0,986*12
=2 215 w60 -018% > = 0,05%
b*h, ~ 100*12
Chon cot thép 10 a200

- Tinh theo phuong canh dai:
C6: M =M, =0,198 (Tm)
_ M 0198*10°
" R,*b*h? 145*100*12

= = o,5*[1+4 f-2%a }:0,995

=0 =0,0095
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% 5
= A = M _ 0198*10° _ 0.74 (cm?)
R.*¢*h,  2250%0,995*12
=> p, = A . 074 *100 = 0,06% > p,,,, =0,05%
b*h, ~ 100*12
Chon c6t thép 10 a200

* C6t chiu mémen am:
- Tinh theo phuong canh ngéan:
C6: M = Mp = My, = 0,573 (Tm)

*1N5
g = M 0SB,
R,*b*h; 145*100*12

= = o,5*[1+4/1-2*am ]:0,986

*1 N5
A = M _ 0,573*10 =215 (cm?)
R*&*h,  2250*0,986*12

> =22 21 w60 -018% > 1 —0,05%
b*h,  100*12
Chon c6t thép 10 a200

- Tinh theo phuong canh dai:
C6: M =M, =M =0,312 (Tm)
M 0,312*10°

—a = _ = _ =0,015
R,*b*hZ  145*100*12
= ¢ =054 1+1-2%a, |=0,992
% 5
A= M 0320 e

* T R*¢*h,  2250%0,992*12

=> u, = A o LIS *100 = 0,097% > p,,;, = 0,05%
b*h, ~ 100*12
Chon cot thép 10 a200

3.2.3. Tinh toan ndi luc & ban san vé sinh( tinh theo sa dé khdp déo)
a. So do tinh toan.
- Nhip tinh toén:
+ Kich thuéc 6 ban: a x b =5,1x2,7 (m)
+ Kich thuéc tinh todn: 1, = 2,7 -(0,22+0,3)/2 = 2,44 (m)
1, =5,1-(0,22+0,3)/2 = 4,84 (m)
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- Xét ty s6 hai canh 1,/1; = 1,98< 2 = tinh toan san c¢6 ban ké 4 canh lam viéc theo 2

phuong.
- Tinh 6 san theo so d6 khép déo véi so do tinh nhu hinh sau:
{0y @
(E> _ . Me
| e
‘ M M

v
2700

M+ “ M2 K/lzfl

T
T Mo*
| 5100 |
M1*m\ MZ /ﬂ{ﬂ Mo
SR

Hinh 3.3:So d6 tinh san
b. Xac dinh noi luec.
- Téi trong tdc dung lén ban 1a: q = 0,869 T/m?
- Dé don gian cho thi cong ta chon phuong dn bo tri thép déu theo hai phuong.
- Khi d6 phuong trinh x4c dinh momen c6 dang :

q*llz*(3l2_ Il) —_ (2*M + M + M )*I + (Z*M + M + M )*I
12 - 1 D** E 2 2 1* 2* 1

- Trong phuong trinh trén ¢6 6 momen 1am an s6. Lay M, lam 4an s6 chinh va quy

dinh ty sé:

Khi d6 ta s& tinh dugc M,, sau d6 ding céc ty s6 da quy dinh dé tinh todn céc
momen con lai.
-Vé6ir=1,/1,=198; trabang tacé: 6 =0,31; A=1; B=0,51.

- Thay vao phuong trinh ta co:

* 2x(2% _
0.869%2,44 1(;” 484 -248) _ (241+1)%4,84M, +(240,31+0,51+0,51)*2,44M,

- Vay:
M, = 0,223 (Tm); M, = 0,069 (Tm)
Mpw = Mg = 1 ¥M, = 0,223 (Tm); M, = M. = 0,51%M, = 0,114 (Tm)

c. Tinh toan cot thép.
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*Cot chiu mémen duong:
- Tinh theo phuong canh ngéan:
C6: M = M, =0,223 (Tm)

*1N5
g =M 02810
R,*b*h; 145*100*12

= ¢ =051+ 12%a, |=0,994

M 0,223*10°
= A, = =
R*¢*h,  2250*0,994*12

=0,831 (cm?)

=> y, = A _ o83l *100 = 0,07% > p,;, =0,05%
b*h, ~ 100*12
Chon cot thép 10 al50

- Tinh theo phuong canh dai:
C6: M =M, = 0,069 (Tm)
M 0,069*10°

=a, = == > =0,0033
R,*b*h; 145*100*12

= ¢ =05%1+1-2%a, |=0,998

% 5

LA s M 00690 oo
R*C*h,  2250%0,998%12

> =22 0% w60 -006% > =0,05%
b*h,  100*12

Chon cot thép 10 a200

* Cot chiu mémen am:
- Tinh theo phuong canh ngan:

*1N5
o = M - 0,223*10 0,011
R,*0*h? ~ 145*100*12

= ¢ =051+ 12%a, |=0994

_ M _ 0,223*10°
= A = =
R*&*h, 2250*0,994*12

=0,831 (cm?)

A. _ 0831

—_ S

=> = =
He™ oh, ~ 10012

*100 = 0,07% > . =0,05%
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Chon c6t thép 10 al50
- Tinh theo phuong canh dai:
Co: M =M. =M,.=0,114 (Tm)
M 0,114*10°

—aq = = _ =0,0055
R,*b*hZ  145*100*12
= ¢ =054 1+1-2*a, |=0,997
*1N5
A =M o OIHT 453 )

*TR*C*h,  2250%0,997*12

o> = D2 9423 60 20,0579 > . =0,05%
b*h, 100*12
Chon cot thép 10 a200

CHUONG 4. THIET KE DAM.

4.1. Co so tinh toan.
- Vi tiét dién chiu momen duong:

Céanh nam trong viing nén: b; = b + 2S;
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+ khoang cach gitta 2 mép trong dam/2;
V6i Sy <min = 5 +1,/6;
+ 6%h, (h, : chiéu cao cdnh, bang chiéu day ban);
- X4c dinh vi tri truc trung hoa: M; = R, b;h; (h, -0,5hy)

+ M < Mg truc trung hoa di qua céanh, tinh véi ti€t dién chit nhat bex h, tinh:

__ M 5
o, = m (thay b bang bf),

£ =05%1+1-2%a, |

M

& B Rs*é/*ho

+ M > M_: truc trung hoa qua suon, tinh theo tié€t dién chit T, tinh «,,:

_ M-R,*(b,-b)*h *(h,-0,5%h,)

am
R,*b*h?

- Khi @, < ag, tra bing duge & tinh: A =[£bh,+ b, ~b h, ]

s
- Khi «,, > «a tiét dién qua bé, tinh theo ti€t dién chit T dat cot kép.
- Vi tiét dién chiu momen am: Canh nam trong ving kéo nén bo qua. Tinh A theo :
+ Khi «,, < a; tinh & theo (4.4), tinh A, .
+ Khi «, >0,5: tang kich thudc ti€t dién.
+ Khi o < «, <0,5 dat cot kép,

M -R_ A (h —a"
R,bh?

Chon truéc A, tinh lai «,, =

a, < ag tinh § = 1- /1-2a,, (4.9), chi€u cao viing nén x = Eh,

++ Khi x > 2a’, tinh AﬁbebhoRﬂ _
1 B z M
++ Khi x <2a’, tinh A =——
Rs(ho_a')

- o, > a, tang A, hodc tinh cad A, va A,.
4.1.1. Chon va bo tri cot thép.

- Téng ham Iuong thép hop 1y 1, = 0,8% - 1,5%, i, = 0,15%.

Sinh vién: Bui Minh Thanh - Lép: XD1301D -183-



GVHD:ThS. Tran Anh Tuén. Chuong 7.Tinh todn Nén méng

- Puong kinh c6t doc: d < b/10, mbi ddm khong dung qué 3 loai dudng kinh, trong mot
ti€t dién OHd < 6 mm.
+ V6i dam chinh: d < 32 mm
dam phu: d = 12-20 mm
+ Khoang cach giita 2 c6t thép v > d, v,
+ 25 mm & hai 16p dudi cung;
vGi vy = 4 + 50 mm tir 16p thit ba bén dudi;
+ 30 mm & cac 16p trén;
khi dat hai 16p thép sat vao nhau thi khoang cach v > 1,5d, 1,5 v,,.
+ Khi h > 60 c¢m thi dat c6t cau tao d = 12-14 mm.
+ Chiéu day 16p bao vé: t>d, t,
+ 10 mm trong ban c6 h < 100 mm;

vGit, = < + 15 mm trong ban c6 h > 100 mm va trong dam c6 h < 250 mm;

+ 20 mm trong dam c¢6 h > 250 mm;
4.2. Cot doc dam truc CD (tang 1).
- Tiét dién bxh = 30x70 cm; LGp bao vé a = 5cm; Chiéu cao lam viéc h, = 65cm.
4.2.1 Tiét dién chiu m6 men am:
- Momen am: M = - 36,289 Tm.

% 5
Heso: o, =— - 3029710 4197 4 —0412.
R “b*h  145%30%65

=> tinh § =05\ 1+1-2a, | = 0,5|1+1-2%0,197 | = 0,889

M 36,289*10°

Tinh: A = = =22,43 (cm?).
R, *&*h, 2800*0,889*65
MU= i*].00 = %*100 =1,15%
bh, 30%65

Chon thép 525 ; A =24,54 cm?, 16p bdo vé a, = 30mm.
4.2.2: Tiét dién chiu m6é men duong:
- Momen duong: M = 10,284 Tm.
Bé rong canh S; : phai nhé hon min cta ba gia tri sau :
+ mot nira khoang cach hai mép trong suon doc = 0,5%630 = 315cm .
+ mot phan sau nhip dam = 630/6 = 105cm .
+ 9h¢(h; = 15cm > 0,1%h = 0,1¥70 = 7cm);
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Chon S; = 105cm;
Bi=b+2S;,=30+2*%105 = 240 cm.
M; = Rybhy(h, - 0,5hy) = 145%240*%15%(65 - 0,5%15)

=30,015x10° (kGem) = 300,15(Tm)
Ta c6 M < M; = truc trung hoa di qua céanh, tinh thép véi ti€t dién b x h=bx h =
240x70 cm
__M 10 284*10°
" Rbh  145*240%65°

Tinh § theo : £ = 0,5[1+f1-2a, | = 0,5/ 1+1-2*0,00699 |= 0,996

Tinh A theo :

Tinh «, theo : ¢ =0,00699 < a, => chi can dat c6t don.

5
A M _ 1028010
RCh, 2800%0,996*65
= 100 = 257 w100-0,20% > 1
bh 30*65

Chon thép 220; A =6,28 cm’.
4.2.3. Tinh cot dai dam.
+ Chona=5cm,h,=h-a=70-5=65 (cm)
+ Kiém tra diéu kién cudng do trén tiét dién nghiéng theo tng suat nén chinh:
0<03¢,,. 9,,.R,.b.h,
Do chua bo tri cot dai nén ta gia thiét ¢ ;. ¢, =1
Tacé6:0,3.R,.b.h,=0,3.145.30. 65 = 84825 (daN) >Q = 22506(daN)
Dam du kha nang chiu ¢ng suat nén chinh
+ Kiém tra su can thiét phai dat cot dai
B6 qua anh hudng cua luc doc truc nén ¢, =0
Qpmin = P p3(1 + ¢ )R,.b.h,=0,6.1.10,5.30. 65 = 12285 (daN)
0 =22506(daN) > Q,,.., :cAn phai dat cot dai chiu cat
+ Xac dinh gia tri
My = ¢l + ¢;+ ¢ )R,.b.h, =2(1+0+0)10,5.30. 65% = 2661750
(daN.cm)
Do d4m c6 phan cdnh nam trong viing kéo ¢ ,=0

+ X4c dinh gia tri g, :
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Pé x4c dinh ¢,, ta bo tri trudc cot dai nhu sau:
str dung cot dai @ 8 ,s6 nhanh n = 2 ,khoang cédch giita cdc cot dai theo yéu cau

cau tao

s = 5,,=min (h/3, 50cm) = 23,3 (cm) do dam c¢6 & = 70 cm > 45 cm. chon

s=20cm

2 2
A =n TP =23’1j'8 = 100,48 (mm2)= 1,005 (cm?)

sw 4
Gsw = AwRey _ 10051750 _ 87,9 (daN/cm)
S 20
C(;k = % = 2661750 =174cm>h,
q,. 87,9

@(1+§0f +¢n)ho SCi S@ho
2,5 4%

= i(1+O+O).65 <C S0—26.65 < 52cm < C, £216,6cm

b 2

C"=min(C;,2h,)=min(52 ,130)=52cm < C," => C,=C"=52cm.

=>Qu=Qb+QSW=
(1+¢,).R,,.b.h} i
o ( ¢é) Pl o= 2'(“0)'15(;’5 3065, £7.9.50 = 55758daN

=>Q,>Q,.x = 22506 (daN) nén khong can bo tri cot xién
Khoang cédch 16n nhit gilta cac cot dai s, :

2 2
o = $alrg)R DN 1501+0)10,53065° _ o) o )
Q 21669

Vay ta bo tri cot dai @ 8a200 cho dam.
+ Kiém tra lai diéu kién cudng do trén tiét dién nghiéng theo ting sudt nén chinh
khi da c6 bo tri cot dai :

0<03¢,,. ¢,.R,.b.h,

Vé6i o, =1+5apu,<1,3

Dam b6 tri ®8a200 cé u, = Aw _ 1005 0,0017:
b.s  30.20
E, 21.10°
o= —= =7
E, 3.0
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¢, =1+4+57.0,0017=1,059 < 1,3
o,u=1—¢.R,=1-0,01.14,5=0,855
Tathdy: ¢, ¢ ,; = 1,059.0,855 = 0,905 ~ 1
Tac603. ¢, ¢, Ryb.h, =0,3.0,905.145.30. 65 = 76804 (daN) >0 = 22506 (daN)
Dam du kha nang chiu tng suat nén chinh
4.3. Cot doc dam truc DD, (tang 1).
- Tiét dién bxh = 30x70 cm; L&p bao vé a = Scm;
- Chiéu cao lam viéc h, = 65cm.
4.3.1 Tiét dién chiu mé men am:
- Mémen am: M = - 35,97 Tm.

P 5
He¢so: o, = M > = 35,9710 ~=0,196 <, = 0,412.
R, *b*h; 145%30*65

=> tinh § =0.5| 1+1-2a;, | = 0,5/1+1-2%0,196 | = 0,89

M 3597*10°
R.*&*h, ~ 2800*0,89*65

Tinh: A = =23,44 (cm?).

=2 x100- 2398 11002120
bh, 30*65

Chon thép 5225 ; A, =24,54 cm?, 16p bao vé a, = 30mm.
4.3.2: Tiét dién chiu m6é men duong:
- Momen duong: M = 2,13 Tm.
Bé rong canh S; : phai nho hon min ctia ba gid tri sau :
+ mot ntra khoang cach hai mép trong sudn doc = 0,5%210 = 105cm
+ mot phan sau nhip dam = 210/6 = 35cm.
+ 9hy(h; = 15cm > 0,1*%h = 0,1*70 = 7cm);
Chon S;=35cm;
B;=b+2 S;=30+2%35=100 cm.
M; = Rybshe(h, - 0,5h¢) = 145*%100%15%(65 - 0,5*15)
= 1,885x10° (kGem) = 18,85(Tm)
Ta c6 M < M; = truc trung hoa di qua canh, tinh thép véi tiét dién b x h=bx h =

100x70 cm
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M 213*10°
" RpPh  145%100*652

Tinh § theo :  { = 0,5[1+f1-2a, | = 0,5[1+1-2*0,00348 | = 0,998

Tinh A, theo :

Tinh «, theo : ¢, =0,00348 < a, => chi can dat c6t don.

5
A M 21340
RCh, 2800%0,998%65
=T 100= 7 %100-0,06% > 1
bh 30*65

Chon thép 216; A =4,02 cm?.

4.3.3. Tinh cot dai dam.
+ Chona=5cm,h,=h-a=70-5=65 (cm)
+ Kiém tra diéu kién cuong do trén tiét dién nghiéng theo ting suat nén chinh:
0<03¢,,;. 9,,.R,.b.h,
Do chua bo tri cot dai nén ta gia thiét ¢ ;. ¢, =1
Tacé: 0,3.R,.b.h,=0,3.145.30. 65 = 84825 (daN) >Q = 33139(daN)
Dam du kha nang chiu ¢ng suat nén chinh
+ Kiém tra su can thiét phai dat cot dai
B6 qua anh hudng cua luc doc truc nén ¢, =0
Qpmin = @ p3(1 + ¢ ,)R,.b.h,=0,6.1.10,5.30. 65 = 12285 (daN)
0 =33139 (daN) > Q,,;, :cAn phai dat cot dai chiu cat
+ Xéc dinh gié tri
My = ¢l + ¢;+ ¢ ,)R,.b.h, =2(1+0+0)10,5.30. 65% = 2661750
(daN.cm)
Do d4m c6 phan cdnh nam trong viing kéo ¢ ;=0
+ Xéc dinh gié tri g, :
Dé xéc dinh ¢,, ta bo tri trudc cot dai nhu sau:
str dung cot dai @8 ,s6 nhanh n =2 ,khoang cach gitra cac cot dai theo yéu cau
cau tao
s = 5., =min (h/3, 50cm) = 23,3 (cm) do dam ¢6 4 = 70 cm > 45 cm. chon

s=20cm
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2 2
n ﬂ.iw _ 23,14.8

A,, Ry, _ 1,005.1750
S 20

Cr - M, _ 2661750:174cm>h0
q.. 87,9

A =

sw

= 100,48 (mm?)= 1,005 (cm?)

Gow = = 87,9 (daN/Cm)

@(1+¢f +¢n)ho SCi S&ho
2,5 Ph3

225 (1+0+0).65<C, < 026 65 < 52cm <C, <216,6cm

<

C"=min(C;,2h,)=min(52 ,130)=52cm < C," => C,=C"=52cm.

=>Qu=Qb+QSW=
(1+¢,).R, b1 i
o ¢é) wbhy | Sw.co=2'(1+0)'15%5'30'65 +87,9.52 = 55758daN

=>Q,>Q,ax = 33139 (daN) nén khong can bo tri cot xién
Khoang cédch 16n nhit gilta cac cot dai s, :

_ #a(@+4)R, bh _ 1,51+0)10,5.30.65°

max — = 92,13 (Cm)
Q 21669

S

Vay ta bo tri cot dai @ 8a200 cho dam.
+ Kiém tra lai diéu kién cuong do trén tiét dién nghiéng theo ting suat nén chinh
khi da c6 bo tri cot dai :
0<03¢,,;. ¢,.R,.b.h,
Véi o =1+5ap, <13

A, 1,005 _

Dam bo tri ®8a200 c6 y, = —*=="—— =0,0017:
bs 30.20
_ B 2110° _
E, 3.10°

0. =1+5700017=1,059 < 1,3
9,=1-¢.R =1-001.14,5=0,855
Tathdy: ¢,,. ¢ » = 1,059.0,855 = 0,905 ~ 1
Tac603. ¢, ¢, R,.b.h, =0,3.0,905.145.30. 65 = 76804 (daN) >Q = 33139 (daN)
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Dam du kha nang chiu tng suat nén chinh
4.4. Cot doc dam truc ED, (tang 1).
- Tiét dién bxh = 30x70 cm; L6p bao vé a = Scm;
- Chiéu cao lam viéc h, = 65cm.
4.4.1 Tiét dién chiu mé men am:
- Momen am: M = - 34,19 Tm.

% 5
Heso: a,=— 0 = 340 4 18600 =0412.
R “b*h  145%30%65

=> tinh § =05/ 1+ 12, | = 0,5/1+1-2%0,186 | = 0,896

M 34,19*10°
R *¢*h,  2800*0,896*65

Tinh: A = =20,97 (cm?).

A wqgo_ 20,97

bh, 30*65

Y7,

Chon thép 5225 ; A = 24,54 cm?, 16p bao vé a, = 30mm.
4.4.2: Tiét dién chiu moé men duong:
- Moémen duong: M = 7,04 Tm.
Bé rong céanh S; : phai nhd hon min cua ba gia tri sau :

+ mot ntra khoang cach hai mép trong sudn doc = 0,5%540 = 270cm

+ mot phan sau nhip dam = 540/6 = 90cm.

+ 9hy(h; = 15cm > 0,1*h = 0,1*70 = 7cm);
Chon S;=90cm;

Bi=b+2S;=30+2%90 =210 cm.

M; = Rybshe(h, - 0,5h¢) = 145%210%15%(65 - 0,5*15)

= 26,263x10° (kGem) = 262,63(Tm)

Ta ¢c6 M < M; = truc trung hoa di qua cénh, tinh thép véi ti€t dién b x h=bx h =

210x70 cm
_ M _ 7,04*10°

" RbPR  145%100*657

Tinh § theo: &= 0,5(1+f1-2a, | = 0,5[1+1-2%0,0115 |= 0,994

Tinh A, theo :

Tinh «,, theo : « =0,0115 < o, => chi can dat cot don.
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5
A M 700 0
RCh, 2800*0,994%65
=12 100 =8 %100-0,109% > 41
bh 30*65

0

Chon thép 216; A =4,02 cm?.

4.4.3. Tinh cot dai dam.
+ Chona=5cm,h,=h-a=70-5=65(cm)
+ Kiém tra diéu kién cuong do trén tiét dién nghiéng theo tng suat nén chinh:
0<03¢,,. 9,.R,.b.h,
Do chua bo tri c6t dai nén ta gia thiét ¢ ,,,. ¢, =1
Tacé:0,3.R,.b.h, =0,3.145.30. 65 = 84825 (daN) >Q = 21652(daN)
Dam du kha nang chiu tng suat nén chinh
+ Kiém tra su can thiét phai dat cot dai
B6 qua anh hudng cua luc doc truc nén ¢, =0
Qpmin = @ p3(1 + ¢ )R,.b.h,=0,6.1.10,5.30. 65 = 12285 (daN)
0 =21652 (daN) > Q,,,;, :cAn phai dat c6t dai chiu cat
+ Xéc dinh gié tri
M, = ¢l + ¢;+ ¢ ,)R,.b.h,> =2(1+0+0)10,5.30. 65> = 2661750
(daN.cm)
Do d4m c6 phan cdnh nam trong viing kéo ¢ ;=0
+ Xéc dinh gié tri g, :
Dé xéc dinh ¢,, ta bo tri trudc cot dai nhu sau:
str dung c6t dai @8 ,s6 nhanh n = 2 ,khoang cach giita cac c6t dai theo yéu cau
cau tao

s = s, =min (h/3, 50cm) = 23,3 (cm) do dam ¢6 4 = 70 cm > 45 c¢cm. chon

s=20cm
2 2
A =n ”'Z’W =238 _ 10048 (mm?)= 1,005 (cm?)
o ARy LO0SIT0 oo
S 20
P TR TR
q,, 87,9
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(g—*é(l+¢f +¢,)h, <C, S@ho

D3

25 (1+0+0).65<C,; < 2

b 2

<

65 < 52cm < C, <216,6cm

C*=min(C,2h,)=min(52 ,130)=52cm < C,” => C,=C"=52cm.

=>Qu=Qb+QSW=
(1+¢,).R, b1 i
o ¢é) wbhy | Sw,.co=2'(1+0)'15%5'30'65 +87,9.52 = 55758daN

=>Q,>Q,..x = 21652 (daN) nén khong can bo tri cot xién
Khoang cach 16n nhat giita cac cot dai s,

_ #a(@+4)R, bh _ 1,51+0)10,5.30.65°

Smax -
Q 21669

=92,13 (cm)

Vay ta bd tri cot dai @ 8a200 cho dam.
+ Kiém tra lai diéu kién cuong do trén tiét dién nghiéng theo ting suat nén chinh
khi da c6 bo tri cot dai :
0<03¢,,;. ¢,.R,.b.h,
Véi o =1+5au,<1,3
A, _ 1,005

Dam bo tri ®8a200 c6 y, = —*=="—— =0,0017:
bs 30.20
E,_2110° _
E, 3.10°

0., =1+57.00017=1,059 < 1,3
p,=1—¢.R,=1-0,01.14,5 = 0,855
Tathdy: ¢,,. ¢ ,;, = 1,059.0,855 =0,905 & 1
Tac60,3. ¢,,. ¢, -Ry.b.h,=0,3.0,905.145.30. 65 = 76804 (daN) >Q = 21652 (daN)
Dam du kha nang chiu tng suit nén chinh
4.5. Cot doc dam truc EF (tang 1).
- Tiét dién bxh = 30x70 cm; Lép bao vé a = Scm;
- Chiéu cao lam viéc h, = 65cm.
4.5.1. Tiét dién chiu m6 men am:

- Momen am: M = - 28,99 Tm.
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& 5
Hé¢so: a, = M 5= 28,99 102:0,158<aR=O,412.
R *b*h; 145%30%65

=> tinh § =05/ 1+ 1-2a, | = 0,51+1-2%0,158 | = 0,914

* 5
Tinh: A = M____ 269970 =17,45 (cm?).
R,*¢*h, 2800%0,913*65

=2 w100 = 2045 w100 - 0,89%
bh, 30*65

Chon thép 425 ; A =19,63 cm?, 16p bdo vé a, = 30mm.
4.5.2. Tiét dién chiu moé men duong:
- Momen duong: M = 5,38 Tm.
Bé rong céanh S; : phai nhd hon min cua ba gia tri sau :
+ mot nira khoang cach hai mép trong suon doc = 0,5%300 = 150cm
+ mot phan sau nhip dam = 300/6 = 50cm.
+ 9hy(h; = 15cm > 0,1%h = 0,1¥70 = 7cm);
Chon S; = 50cm;
Bi=b+2S;=30+2%50 =130 cm.
M; = Rybshy(h, - 0,5hy) = 145%130*15%(65 - 0,5%15)
=16,258x10° (kGecm) = 162,58(Tm)
Ta c6 M < M; = truc trung hoa di qua canh, tinh thép véi tiét dién b x h =bx h =
130x70 cm
_ M _ 5,38*10°
" RbhZ  145*100*657

Tinh § theo : &= 0,5[1+f1-2a, | = 0,5[1+1-2%0,0088 |= 0,996

Tinh A theo :

=0,0088 < «, => chi can dat c6t don.

Tinh «,, theo : ¢

5
A= M 5380 oL
RCh, 2800%0,996%65
= 100= 23 _%100-0,07% > 41 .
bh 30*65

Chon thép 216; A =4,02 cm?.

4.5.3. Tinh cot dai dam.
+ Chona=5cm,h,=h-a=70-5=65(cm)
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+ Kiém tra diéu kién cudng do trén tiét dién nghiéng theo tng suat nén chinh:
0<03¢,;. 9,.R,.b.h,
Do chua bo tri cot dai nén ta gia thi€t ¢ ;. ¢, =1
Tacé : 0,3.R,.b.h, =0,3.145.30. 65 = 84825 (daN) >Q = 19804(daN)
Dam du kha nang chiu tng suit nén chinh
+ Kiém tra su can thiét phai dat cot dai
B6 qua anh hudng cta luc doc truc nén ¢, =0
Qmin = P p3(1 + @ ,)Ry.b.h, =0,6.1.10,5.30. 65 = 12285 (daN)
0 =19804 (daN) > Q,,,;, :cAn phai dat c6t dai chiu cat
+ X4c dinh gia tri
M, = ¢l + ¢;+ ¢ ,)R,.b.h,> =2(1+0+0)10,5.30. 65> = 2661750
(daN.cm)
Do dam c6 phan cdnh nam trong viing kéo ¢ ;=0
+ Xéc dinh gié tri g, :
Dé xéc dinh ¢,, ta bo tri trudc cot dai nhu sau:
str dung c6t dai @8 ,s6 nhanh n = 2 ,khoang céch giita cic cot dai theo yéu cau
ciu tao

s = s, =min (h/3, 50cm) = 23,3 (cm) do dam ¢6 4 = 70 cm > 45 cm. chon

s=20cm
2 2
A =n ”'iw =238 _ 10048 (mm?)= 1,005 (cm?)
g = DowRo  LOOSIT0 _ o7 9 4anyem)
S 20
N TR TR
q,, 87,9

@(1+§0f +¢n)ho SCi S@ho
2,5 Ph3

2

= 5(1+O+O).65S(Ji < 026.65 < 52em <C, £216,6cm

b b

C*=min(C,,2h,)=min(52 ,130)=52cm < C,” => C,=C"=52cm.
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=>Qu=Qb+st=
.(14+¢,).R .b.h* 2
fya-( ¢é )Ry bH, m,.co=2‘(1+0)'15(;’5'30'65 +87.9.52 = 55758daN

=>Q,>Q,x = 21652 (daN) nén khong can bo tri cot xién

Khoang céach 16n nhit gitta cic cot dai s

max °

_ ¢.,1+¢,)R,bh? 15(1+0)10,5.30.65°
e Q 21669

=92,13 (cm)

Vay ta bd tri cot dai @ 8a200 cho dam.
+ Kiém tra lai diéu kién cuong do trén tiét dién nghiéng theo ting suat nén chinh
khi da c6 bo tri cot dai :

0<03¢,,. ¢,.R,.b.h,

Vé6i o, =1+5au, <13

Dam bo tri ®8a200 c6 u, = Aw = 1,005 =0,0017:
bs 30.20
_ B 2110° _
E, 3.10°

¢, =1+57.0,0017=1,059 < 1,3
o,=1—¢.R,=1-0,01.14,5 = 0,855
Tathdy: ¢,,. ¢ ,;, = 1,059.0,855 =0,905 =~ 1
Tac60,3. ¢,,. ¢ .Ry.b.h,=0,3.0,905.145.30. 65 = 76804 (daN) >Q = 19804 (daN)
Dam da kha nang chiu Gng suat nén chinh
4.6. Cot doc dam truc CD (tang 4).
- Tiét dién bxh = 30x70 cm; LGp bao vé a = 5cm; Chiéu cao lam viéc h, = 65cm.
4.6.1 Tiét dién chiu m6 men am:
- Momen am: M = - 36,06 Tm.

% 5
Heso: o, =— = 3000710 ¢ 196, = 0412,
R *b¥hl  145%30%65

=> tinh § =05/ 1+ 1-2a, | = 0,5/1+1-2%0,196 | = 0,89

M 36,06*10°

Tinh; = =
A R,*C*h ~ 2800%0,89*65

=22,26 (cm?).
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p= 23 %100 = 2228 wq00 -1 149
bh, 30*65

Chon thép 525 ; A =24,54 cm?, 16p bdo vé a, = 30mm.
4.6.2: Tiét dién chiu m6 men duong:
- Momen duong: M = 6,25 Tm.
Bé rong canh S; : phai nhé hon min cta ba gia tri sau :
+ mot nira khoang cach hai mép trong suon doc = 0,5%630 = 315c¢m .
+ mot phan sau nhip dam = 630/6 = 105cm .
+ 9hy(h; = 15cm > 0,1*h = 0,1*70 = 7cm);
Chon S;=105cm:;
B,=b+2 S =30+ 2%105 = 240 cm.
M, = R,bh(h, - 0,5h,) = 145%240%15%(65 - 0,5%15)
=30,015x10° (kGem) = 300,15(Tm)
Ta c6 M < M; = truc trung hoa di qua canh, tinh thép véi ti€t dién b x h=bx h =
240x70 cm

M 6,25%10°
" Rbh? 145%240*65°

Tinh § theo : &= 0,5[1+f1-2a, | = 0,5[1+1-2%0,00425 | = 0,998

Tinh A theo :

Tinh ¢, theo : ¢, =0,00425 < ¢, => chi can dat cot don.

5
A M | 820
RCh, 2800*0,998*65
p=T2100= 22 +100-0,18% > 41,
bh 30*65

Chon thép 2J18; A =5,09 cm?
4.6.3. Tinh cot dai dam.
+ Chona=5cm,h,=h-a=70-5=65 (cm)
+ Kiém tra diéu kién cuong do trén tiét dién nghiéng theo tng suét nén chinh:
0<03¢,,. ¢,.R,.b.h,
Do chua bo tri cot dai nén ta gia thiét ¢ ;. ¢, =1
Tacé : 0,3.R,.b.h, =0,3.145.30. 65 = 84825 (daN) >Q = 17082(daN)

Dam du kha nang chiu tng suét nén chinh
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+ Kiém tra su can thiét phai dat cot dai
Bo6 qua anh huong cta luc doc truc nén ¢, =0
Qimin = @ p3(1 + ¢ )R,.b.h,=0,6.1.10,5.30. 65 = 12285 (daN)
0 =17082 (daN) > Q,,,;, :cAn phai dat cot dai chiu cat
+ Xac dinh gid tri
My = @l + ¢;+ ¢ )R,.b.h,7 =2(1+0+0)10,5.30. 65> = 2661750
(daN.cm)
Do dam c6 phan c4anh ndm trong viing kéo ¢ ;=0
+ Xéc dinh gié tri g, :
Pé x4c dinh ¢,, ta bo tri trude cot dai nhu sau:
str dung cot dai @8 ,s6 nhanh n =2 ,khoang cach gitra cac cot dai theo yéu cau
cau tao
s = 5,,=min (h/3, 50cm) = 23,3 (cm) do dam ¢6 4 = 70 cm > 45 cm. chon

s=20cm
2 2
A =n ”"ZW =2 3148 _100.48 (mmd)= 1,005 (cm?)
o ARy LO0SITO g
S 20
P TR TR
q,, 87,9

@(1+¢f +¢n)ho SCi S&ho
2,5 Ph3

= zi(l+0+0).65 <C, S%.65 < 52em <C, £216,6cm

b 2

C*=min(C,,2h,)=min(52 ,130)=52cm < C,” => C,=C"=52cm.

=>Qu=Qb+QSW=
(1+¢,).R, b1 i
o ¢é) bl +qm,-C0=2'(1+O)'15%5'30'65 +87,9.52 = 55758daN

=>0Q,>Q,..x = 22506 (daN) nén khong can bd tri cot xién
Khoang cach 16n nhat giita cac cot dai s,

_ 6u(1+4,)R,bh? _ 1,5(1+0)10,5.30.65°

max — = 92,13 (Cm)
Q 21669

S
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Vay ta bo tri cot dai ® 8a200 cho dam.
+ Kiém tra lai diéu kién cuong do trén tiét dién nghiéng theo ting suat nén chinh
khi da c6 bo tri cot dai :

0<03¢,;. ¢,.R,.b.h,

V6i g =1+5au, <13

Dém b6 trf ®8a200 c6 s, =~ = 200 _ 6 5917,
bs 3020
_ B 2110° _
E, 3.0

¢, =1+57.0,0017=1,059 < 1,3
op,=1—¢.R,=1-0,01.14,5 = 0,855
Tathay: ¢,,. ¢ ,; =1,059.0,855 =0,905 #~ 1
Tac60.3. ¢,;. ¢, Ry,.b.h,=0,3.0,905.145.30. 65 = 76804 (daN) >Q = 17082 (daN)
Dam du kha nang chiu ting suat nén chinh
4.7. Cot doc dam truc DD, (tang 4).
- Tiét dién bxh = 30x70 cm; Lép bao vé a = Scm;
- Chiéu cao lam viéc h, = 65cm.
4.7.1 Tiét dién chiu m6 men am:
- Momen am: M = - 21,96 Tm.

& 5
Heso: o, =— = 2090710 419 4 —0412.
R “b*h  145%30%65

=> tinh § =0.5| 1+1-2, | = 0,5|1+1-2%0,119 | = 0,936

* 5
Tinh: A = M 21,96*10 2,89 (cm?).
R, *{*h, 2800*0 936%65

_A *1 12 89 ——*100=0,66%
bh *65

Chon thép 325 ; A = 14,73 cm?, 16p bdo vé a, = 30mm.
4.7.2: Tiét dién chiu m6é men duong:
- Momen duong: M = 2,13 Tm.
Bé rong canh S; : phai nhé hon min cta ba gia tri sau :

+ mot nira khoang cach hai mép trong suon doc = 0,5%210 = 105cm
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+ mot phan sau nhip dam = 210/6 = 35cm.
+ 9h¢(h; = 15cm > 0,1%h = 0,1¥70 = 7cm);
Chon S;=35cm;
Bi=b+2S;=30+2%35 =100 cm.
M; = Rybshy(h, - 0,5hy) = 145%100*15%(65 - 0,5%15)
= 1,885x10° (kGem) = 18,85(Tm)
Ta c6 M < M; = truc trung hoa di qua canh, tinh thép véi ti€t dién b x h=bx h =
100x70 cm
M 2,13*10°
" Rbh; 145*100*65°

Tinh § theo : &= 0,5[1+f1-2a, | = 0,5[1+1-2%0,00348 | = 0,998

Tinh A, theo :

=0,00348 < a, => chi can dat cot don.

Tinh «, theo : ¢,

5
Al M 213a0® o
R.Ch,  2800%0,998%65
p=T2y100= 2 %100-0,06% > 41 .
bh 30%65

Chon thép 214; A =3,08 cm?
4.7.3. Tinh cot dai dam.
+ Chona=5cm,h,=h-a=70-5=65 (cm)
+ Kiém tra diéu kién cudng do trén ti€t dién nghiéng theo ing suat nén chinh:
0<03¢,,. 9,,.R,.b.h,
Do chua bo tri cot dai nén ta gia thiét ¢ ;. ¢, =1
Tacé:0,3.R,.b.h, =0,3.145.30. 65 = 84825 (daN) >Q = 19107(daN)
Dam du kha nang chiu ¢ng suat nén chinh
+ Kiém tra su can thiét phai dat cot dai
Bo6 qua anh hudng cua luc doc truc nén ¢, =0
Opmin = @ p3(1 + @ )R,.b.h,=0,6.1.10,5.30. 65 = 12285 (daN)
0 =33139 (daN) > Q,,;, :cin phai dat cot dai chiu cat
+ X4c dinh gia tri
M, = ¢l + ¢;+ ¢ ,)R,.b.h,> =2(1+0+0)10,5.30. 65> = 2661750
(daN.cm)
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Do d4m c6 phan cdnh nam trong viing kéo ¢ ;=0

+ Xéc dinh gié tri g, :

Pé x4c dinh ¢,, ta b6 tri trudc cot dai nhu sau:

stt dung cot dai ® 8 ,s6 nhanh n = 2 ,khoang céach giira cac cot dai theo yéu cau
cau tao

s = s5,,=min (h/3, 50cm) = 23,3 (cm) do dam c¢6 4 = 70 cm > 45 cm. chon

s=20cm
2 2
A =n ”'iw =2 3148 _100.48 (mmd)= 1,005 (cm?)
e AuRy _LOOSITSO g iy
S 20
SR L T
q,, 87,9

@(1+¢f +(on)ho < Ci < &ho
2,5 Pn3

2 2
Rt X (1+0+0).65<C, < G 65 < 52cm <C, <216,6cm

C"=min(C;,2h,)=min(52 ,130)=52cm < C,” => C,=C"=52cm.

=>Qu=Qb+QSW=
(+¢.).R, .bh ’
o ( ¢é) wPho o - 2'(1+O)'2(;’5'30'65 +87,9.52 = 55758daN

=>Q,>Q.x = 19107 (daN) nén khong can bo tri cot xién
Khoang cédch 16n nhit gitta cac cot dai s, :

o = $a(+4)R,bh? _ 15(1+0)10,530.65°
" Q 21669

Vay ta bo tri cot dai @ 8a200 cho dam.

=92,13 (cm)

+ Kiém tra lai diéu kién cuong do trén tiét dién nghiéng theo tng suét nén chinh
khi da c6 bo tri cot dai :

0<03¢,;. ,.R,.b.h,
Vé6i o, =1+5apu,<1,3

A, _ 1,005

= =0,0017:
bs 30.20

Dam bé tri ®8a200 c6 u, =
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E, 2110° _

E, 3.10°

¢, =1+57.0,0017=1,059 < 1,3
p,=1-¢.R,=1-0,01.14,5 = 0,855
Tathdy: ¢,,. ¢ ,, = 1,059.0,855 = 0,905 =~ 1
Tac60,3. ¢,,. @, .Ry.b.h, =0,3.0,905.145.30. 65 = 76804 (daN) >Q = 19107 (daN)
Dam du kha nang chiu tng suat nén chinh
4.8. Cot doc dam truc ED, (tang 4).
- Tiét dién bxh = 30x70 cm; L&p bao vé a = Scm;
- Chiéu cao lam viéc h, = 65cm.
4.8.1 Tiét dién chiu mé men am:
- Momen am: M = - 37,9 Tm.

* 5
Heso: a,=— = 3197104 506<a,=0412.
R “b*h  145%30%65

=> tinh § =05/ 1+ 1-2a, | = 0,5/1+1-2%0,206 | = 0,883

M 37,9%10°
R *¢*h,  2800*0,883*65

Tinh: A = = 23,58 (cm?).

1= %1002 298 410021210
oh, 30%65

Chon thép 5225 ; A, =24,54 cm?, 16p bao vé a, = 30mm.
4.8.2: Tiét dién chiu m6é men duong:
- Momen duong: M = 7,04 Tm.
Bé rong canh S; : phai nho hon min ctia ba gia tri sau :
+ mot nira khoang cach hai mép trong suon doc = 0,5%540 = 270cm
+ mot phan sau nhip ddm = 540/6 = 90cm.
+ 9h¢(h; = 15cm > 0,1*h = 0,1*70 = 7cm);
Chon S;=90cm:;
Bi=b+2S;,=30+2*%90 =210 cm.
M; = Rybshe(h, - 0,5hy) = 145*%210*%15*%(65 - 0,5%15)
=26,263x10° (kGecm) = 262,63(Tm)
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Ta c6 M < M; = truc trung hoa di qua canh, tinh thép véi tiét dién b x h=bx h =
210x70 cm

M 7,04*10°
" Rbh} 145*100*65°

Tinh § theo: &= 0,5[1+f1-2a, | = 0,5[1+1-2%0,0115 |= 0,994

Tinh A, theo :

Tinh «, theo : ¢, =0,0115 < a, => chi can dat c6t don.

M 7,04x10° )

R,¢h, 2800*0,994*65
p=T2y100= >89 %100-0,199% > 41,
bh 30*65

Chon thép 216; A =4,02 cm?.
4.8.3. Tinh cot dai dam.
+ Chona=5cm,h,=h-a=70-5=65 (cm)
+ Kiém tra diéu kién cudng do trén tiét dién nghiéng theo ting suét nén chinh:
0<03¢,;. 9,,.R,.b.h,
Do chua bo tri cot dai nén ta gia thiét ¢ ;. ¢, =1
Tacé6:0,3.R,.b.h,=0,3.145.30. 65 = 84825 (daN) >Q = 20155(daN)
Dam du kha nang chiu ¢ng suat nén chinh
+ Kiém tra su can thiét phai dat cot dai
Bo6 qua anh huong cua luc doc truc nén ¢, =0
Qumin = P p3(1 + ¢ )R,.b.h,=0,6.1.10,5.30. 65 = 12285 (daN)
0 =20155 (daN) > Q,,;, :cin phai dat cot dai chiu cat
+ Xac dinh gia tri
M, = ¢l + ¢;+ ¢ ,)R,.b.h,> =2(1+0+0)10,5.30. 65> = 2661750
(daN.cm)
Do d4m c6 phan cdnh nam trong viing kéo ¢ ;=0
+ X4c dinh gia tri g, :
DPé x4c dinh ¢,, ta bo tri trudc cot dai nhu sau:
str dung cot dai @8 ,s6 nhanh n =2 ,khoang cach gitra cac cot dai theo yéu cau

cau tao
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s = 5., =min (h/3, 50cm) = 23,3 (cm) do dam ¢6 4 = 70 cm > 45 cm. chon

s=20cm
2 2
A =n ”"ZW =2 3148 _100.48 (mmd)= 1,005 (cm?)
o ARy LO0SIT0 g
S
C(;k = % = 2661750 =174cm> h,
o \ 87,9

0

(g—b;(lwf +¢)h, <C, < P2

D3

25 (1+0+0).65<C,; < 2 65 < 52cm < C, <216,6cm

b 2

<

C"=min(C;,2h,)=min(52 ,130)=52cm < C,” => C,=C"=52cm.

=>Qu=Qb+st=
(1+¢,).R .b.h* 2
fya-( ¢é )Ry bH, w.co=2‘(1+0)'15(;’5'30'65 +87.9.52 = 55758daN

=>Q,>Q,..x = 20155 (daN) nén khong céan bo tri cot xién
Khoang cédch 16n nhit gilta cic cot dai s, :

_ 6u(1+4,)R,bh? _ 1,5(1+0)10,5.30.65°

Smax = = 92,13 (Cm)
0 21669

Vay ta bo tri cot dai @ 8a200 cho dam.
+ Kiém tra lai diéu kién cudng do trén ti€t dién nghiéng theo ting suat nén chinh
khi da c6 bo tri cot dai :

0<03¢,,. ¢,.R,.b.h,

V6i g =1+5au, <13

Dam b6 tri ®8a200 cé u, = Aw _ 1005 _ 0,0017:
bs 30.20
E,_2110° _ -
E, 3.10°

¢, =1+57.0,0017=1,059 < 1,3
D= 1-— Q 'Rb =1- 0,0114,5 = 0,855
Tathdy: ¢, ¢ , = 1,059.0,855 = 0,905 & 1
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Tac60,3. ¢,;. ¢, -Ry.b.h,=0,3.0,905.145.30. 65 = 76804 (daN) >0 = 20155 (daN)

Dam du kha nang chiu tng suat nén chinh
4.9. Cot doc dam truc EF (tang 4).
- Tiét dién bxh = 30x70 cm; L6p bao vé a = Scm;
- Chiéu cao lam viéc h, = 65cm.
4.9.1. Tiét dién chiu mé men am:
- Momen am: M = - 20,93 Tm.

* 5
Hes6: a =— 1 2093%10° 014 0 —0412,

"R *b*h>  145%30%65°
=> tinh { =0.5| 1+1-2a, | = 0,5|1+1-2%0,114 | = 0,939

M 20,93*10°

Tinh: A = = =12,24 (cm?).
R.*C*h.  2800%0,939*65
MU= i*100 = ﬁ*loo =0,63%
bh, 30%65

Chon thép 325 ; A = 14,73 cm?, 16p bdo vé a, = 30mm.
4.9.2. Tiét dién chiu mé men duong:
- Momen duong: M =4,13 Tm.
Bé rong canh S; : phai nhd hon min cua ba gia tri sau :
+ mot ntra khoang cach hai mép trong sudn doc = 0,5%300 = 150cm
+ mot phan sau nhip dam = 300/6 = 50cm.
+ 9hy(h; = 15cm > 0,1*h = 0,1*70 = 7cm);
Chon S;=50cm;
Bi=b+2 S;=30+2%50=130 cm.
M; = Rybshe(h, - 0,5hy) = 145%130%15%(65 - 0,5*%15)
= 16,258x10° (kGem) = 162,58(Tm)
Ta c6 M < M; = truc trung hoa di qua canh, tinh thép véi tiét dién b x h=bx h =
130x70 cm
_ M _ 4,13*10°
" Rbh 145*100*65°

Tinh & theo: &= 0,5[1+,/1—2amJ = 0,5[1+,/1—2*o,0088] = 0,989

Tinh A, theo :

=0,0225 < o, => chi can dat c6t don.

Tinh «, theo : ¢,
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5

A - M 413x10 ~229 cm?
R.h, 2800*0,989*65

U= Fy x100 = ﬁ*lOO =0,12% > u ;.
bh 30*65

0

Chon thép 214; A =3,08 cm?

4.9.3. Tinh cot dai dam.
+ Chona=5cm,h,=h-a=70-5=65(cm)
+ Kiém tra diéu kién cuong do trén tiét dién nghiéng theo tng suat nén chinh:
0<03¢,,. 9,.R,.b.h,
Do chua bo tri c6t dai nén ta gia thiét ¢ ,,,. ¢, =1
Tacé:0,3.R,.b.h, =0,3.145.30. 65 = 84825 (daN) >Q = 15262(daN)
Dam du kha nang chiu tng suat nén chinh
+ Kiém tra su can thiét phai dat cot dai
B6 qua anh hudng cua luc doc truc nén ¢, =0
Qpmin = @ p3(1 + ¢ )R,.b.h,=0,6.1.10,5.30. 65 = 12285 (daN)
0 =15262 (daN) > O, :cAn phai dat c6t dai chiu cat
+ Xéc dinh gié tri
M, = ¢l + ¢;+ ¢ ,)R,.b.h,> =2(1+0+0)10,5.30. 65> = 2661750
(daN.cm)
Do d4m c6 phan cdnh nam trong viing kéo ¢ ;=0
+ Xéc dinh gié tri g, :
Dé xéc dinh ¢,, ta bo tri trudc cot dai nhu sau:
str dung c6t dai @8 ,s6 nhanh n =2 ,khoang cach giita cac c6t dai theo yéu cau
cau tao

s = s, =min (h/3, 50cm) = 23,3 (cm) do dam ¢6 4 = 70 cm > 45 c¢cm. chon

s=20cm
2 2
A =n ”'Z’W =238 _ 10048 (mm?)= 1,005 (cm?)
o ARy LO0SIT0 oo
S 20
P TR TR
q,, 87,9
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(g—*é(l+¢f +¢,)h, <C, S@ho

D3
2 2
= >3 (1+0+0).65<C,; < 0 6.65 < 52cm < C, £216,6cm

C*=min(C,2h,)=min(52 ,130)=52cm < C,” => C,=C"=52cm.

=>Qu=Qb+st=
(1+¢,).R, .b.h’ 2
o ¢é Ry bl | W.CO=2'(1+O)'15(;’5'30'65 +87,9.52 = 55758daN

=>Q,>Q,..x = 15262 (daN) nén khong can bo tri cot xién
Khoang céach 16n nhit gitta cac cot dai s

max *

o _ $u@+4)RbH? _ 15(1+0)10,5.30.65°
" Q 21669

Vay ta bd tri cot dai @ 8a200 cho dam.

=92,13 (cm)

+ Kiém tra lai diéu kién cuong do trén tiét dién nghiéng theo ting suat nén chinh
khi da c6 bo tri cot dai :
0<03¢,,;. ¢,.R,.b.h,

V6i g =1+5au, <13

Dam b6 tri ®8a200 cé u, = Aw _ 1005 _ 0,0017:
bs 30.20
_ B 2110° _
E, 3.10°

0, =1+5700017=1059 < 1,3
o,=1-¢.R =1-001.14,5=0,855
Tathdy: ¢,,. ¢ » = 1,059.0,855 = 0,905 ~ 1
Tac603. ¢,,. ¢, R,.b.h, =0,3.0,905.145.30. 65 = 76804 (daN) >Q = 15262 (daN)

Dam du kha nang chiu tng suit nén chinh

CHUONG 5:TINH TOAN COT

5.1. S liéu tinh toan.
5.1.1. Co s6 tinh toan.
- Bang t6 hop noi luc.
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- TCXDVN 356:2005: Tiéu chuan thiét k& bé tong cot thép.
- Ho so kién triic cong trinh.
5.1.2. Mot so qui dinh doi v6i viéc tinh cot va bo tri cot thép.
- Tong ham luong thép hop 1y p, = 1% + 6%.
- Cot doc:
+Khih,b>40cm thid> 16 mm.
+ Khoang cach gitra 2 c6t thép t > 30 mm.
+ Khi h > 50 c¢m thi dat c6t cau taod = 12 + 14 mm.
- Cot dai :

+d > 0,25d, (d,: duong kinh 16n nhét cua c6t doc).
2 ~ .~ . - . 15d2
+ Khoang cach giira cic cot dai : a < )

(d,: duong kinh bé nhat cua c6t doc)
5.1.3. So liéu vat liéu.
- Bé tong B25 c6 Ry, = 14.5Mpa, R, = 1.05 MPa;
- Cot thép doc AlIl c6: R, =R, =280 MPa;
- Cot thép dai Al c6: R, =R, =225MPa;
- C4c gid tri khac: E, =2,4x10° kG/cm?; E, = 2,1x10°%kG/cm?; o, = 0,58
- Chiéu day 16p bao vé a =4 cm.

Do cong trinh 12 cao ting, tai trong ngang ludn thay doi chiéu, nén khi tinh bo tri
thép phai doi xiing giong nhau theo hai phia A= A, .

Chiéu dai tinh toan 1, = 0,7*Hy,, = 0,7%270 = 189 cm (so d6 tinh cot hai dau ngam),
ta co 1,/b,;, = 189/70 =2,7 < 8 nén bo qua anh hudng clia uén doc (n = 1). 0 day ta
tinh thép cho tat ca cac cip noi luc nguy hiém, sau d6 chon gi4 tri 16n nhat.

5.1.4. Ly thuyét tinh toan thép doi xiing.
- Tinh do l1éch tam ban dau: e,;= M/N (cm)
- Tinh do léch tam ngau nhién: e, = h/25 (cm)
- Tinh d6 1éch tam cua luc doc: e,= ¢,, + €, (cm)

- Tinh: e =n*e, + 0,5*h - a (cm)

. N N p N
- Tinh chiéu cao vung nén: x = RE
b

(ox

_ N(e—h,+0,5x)
R, (h,—a")

+ Néu 2a’ < x < ah, tinh: A = A
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+ Néu x < 2a’ tinh: A:/—\':ﬁ voie’=e-h,+a’
+ Néu x > a,h, tinh thém: ey, = 0,4(1,25h - a,h,)
- So sdnh e, va €4, X€t 2 truong hop sau :
+ Khi e, > €y tinh: A = A :%
+ Khi e, < €, x€t 2 truong hop:

-- Khi e, <0,2h, tinh: x = h —(Oh—5h +1,8—1,4a0Je0

0

-- Khi 0,2h, < e, tinh x = 1.8(e,,, —€,) + &, h,
Trong ca hai truong hop, sau khi tinh x thi tinh thép theo cong thiic:
A=A = N*e-R,*b*x*(h,-0,5*x)
R, *(h,-a)
5.2. Tinh cot doc cot tang Ham
5.2.1. Tinh cét doc cot tang Ham (truc F).

Tl bang t6 hop noi luc ta chon ra nhitng cip noi luc sau dé tinh todn:

M, = 7.23Tm N, =-115,18 T
M, =-7,75 Tm N, =-282,42T
M, =-7,05Tm N, = -296,23T

Tiét dién cot: b*h = 40*40 cm, chiéu cao lam viéc h,=h - a =40 - 4 = 36(cm).
5.2.1.1 Tinh véi cap ndi luc M =7,05 Tm; N =296,23 T:

- B0 1éch tam ban dau: e, = M/N = 7,05/296,23 = 2,38 (cm).

- Do léch tam ngiu nhién: e, = h/25 = 40/25 = 1,6 (cm)

- b6 léch tam ctia luc doc: e, =¢,, +¢,=2,38 + 1,6 = 3,98 (cm)

- Khoang cach: e = ne, + 0,5h - a=1*3,98 + 0,5%40 - 4 = 19,98 (cm)

N  296,23*10°
RD  145%40

- Chiéu cao ving nén: X = =51,07 (cm)

- V6i x =51,07 > a,h, = 0,58*%36 = 20,88 = xay ra truong hop 1éch tam bé.
- Tinh e, = 0,4(1,25h - a,h,) = 0,4(1,25%40 - 20,88) = 11,65 (cm)
= €,< €, Nén dua vao e, dé tinh lai x.
Mait khic e, = 3,98 < 0,2h, = 0,2%36 = 7,2 (cm), tinh x theo cong thiic :
x=h-(0,5h/h,+ 1,8 - 1,4 o,)e,
x =40 - (0,5%40/36 + 1,8 - 1,4 * 0,58)*3,98 =33,625 (cm)
Tinh cot thép:
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Ne-R,bx(h,-0,5x)
R (h,-2)
296230*19,98 —145*40*33,625(36 —0,5*33,625)
2800* (36 —4)

A=A-=

=24,29cm?

A=A -=

- Ham luong trén ca tiét dién p, = 2A,/bh, = 3,4 %  (1+6)% => hop 1y.
Chon thép 5228 (A, = 30,79cm?).

5.2.1.2 .Vé6i cap noi luc M, =-7,75 Tm ;N,, =-282,42T :

- Do léch tam ban dau: e,; = M/N = 7,75/282,42 = 2,74 (cm).

- Do léch tam ngiu nhién: e, = h/25 = 40/25 = 1,6 (cm)

- b6 léch tam cta luc doc: e, = e, + e, =2,74 + 1,6 = 4,34 (cm)

- Khoang cach: e =ne, + 0,5h - a = 1*4,34 + 0,5%40 - 4 = 20,34 (cm)

N  282,42*10°

- Chi€u cao ving nén: x=——=
Rb  145%40

=48,69 (cm)

- V6i x = 48,69 > o h, = 0,58%36 = 20,88 = xay ra truong hgp 1éch tam bé.
- Tinh e, = 0,4(1,25h - o .h,) = 0,4(1,25*40 - 20,88) = 11,65 (cm)
= €,< €, Nén dua vao e, dé tinh lai x.
Mait khic e, =4,34 < 0,2h, =0,2%36 = 7,2 (cm), tinh x theo cong thiic :
x=h-(0,5h/h,+1,8-14a,)e,
x =40 - (0,5%40/36 + 1,8 - 1,4 * 0,58)*4,34 =33,3 (cm)

Ne-R,bx(h,-0,5x)
R (h,-2)
282420*20,34-145*40*33,3(36 —0,5*33,3)
2800* (36 —4)

A=A=
Tinh cot thép :
=22,4cm?

A=A -

- Ham luong trén ca tiét dién p, = 2A,/bh, = 3,1 % € (1+6)% => hop 1y.
Chon thép 5228 (A, = 30,79 cm?).

5.2.1.3.Véi céap noi luc M,,,,, = 7,23 Tm ; Ny =-115,18T
Do léch tam ban dau: e,;, = M/N =7,23/115,18 = 6,28 (cm).

- Do léch tam ngiu nhién: e, = h/25 = 40/25 = 1,6 (cm)
- Do léch tam cta luc doc: e, = e, +¢€,=6,28 + 1,6 =7,88 (cm)
- Khoang céach: e = ne, + 0,5h - a = 1*7,88 + 0,5%40 - 4 =23,88 (cm)

N 115,18*10°
Rb  145%40

- Chiéu cao ving nén: X = =19,86 (cm)

- Vé6i 2a=8<x =19,86 < a,h, = 0,58*36 = 20,88 = xay ra truong hop léch tam 16n.
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N(e—h, +0.5x)
R, (h, —a")
115180*(23,88-36+0,5*19,86) _

—A = - -2,82<0
A=A 2800* (36— 4)

A=A =
Tinh cotthép:

Vay cot truc F tir tang ham dén tang 4 bo tri cot thép doi xing 528

3) 2) (1
o | oo
o N () o
SN e 9
o o o

o

540
400

N
R4

T k08
340 3
400

Aw_
=]

K4

Hinh 5.1.Thép cot truc F tang mot.

Thuc hién tinh toan dua vao cac cong thitc va cac yéu cau céu tao trén cho
cac cap ndi luc con lai ta dugc két qua tinh toan thép cot khung K2, ghi & bang phan
phu luc.

5.2.2. Tinh c6t ngang cot cac tang .

Do cot lam viéc nhu mot cau kién léch tam bé nén cot ngang chi dat ciu tao theo
TCXDVN 198 - 1997 nhim dam bdo giit 6n dinh cho cot doc, chéng phinh cot thép
doc va chong nut:

- Buong kinh cot dai: d > (8; 0,25d,) = (8; 0,25%x28) Chon thép 8.

- Cot thép ngang phai dugc bo tri trén sudt chiéu dai cot, ngoai ra & phan chan cot
trén 1 doan cé chiéu dai: 1. = max(h, 1/6, 450) = max(600, 6300/6, 450) = 1050 mm,
chon 1, = 110(cm). Pat cot dai day hon véi u=100mm :

u = min(8®d,, b/2, 200) = min(8x28, 400/2, 200) = 200mm.

- Trong cac ving khac c6t dai chon:

u = min(12®,, b, 300) = min(12x28, 400, 300) = 300mm.
Chon u = 100, 200mm déu dam bao nho hon:
(h,15d,) = (400,15x16) = (400,240)

- Noi cot thép bang n6i budc véi chiéu dai doan noi:
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2800
145

xBe pyea= 0,9
R

b

. =(m +11)%25 = 760mm

Péng thdi 1., > (30d, 250mm) = (760,250).
Vay chon chiéu dai doan néi 1., = 760mm.
5.2. Tinh co6t doc cac cot khac.

Cic cot khac duoc thé hién phan bang tinh phan phu luc.
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CHUONG 6:TINH TOAN CAU THANG

6.1.S6 liéu tinh toan.

1 2
7500

I
T
{l
|
|
|
|
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3

N
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©

.
4

l 500 l
5100

Hinh 6.1:Mat bang thang tang 8.,9.
Bétong cau thang: Bé tong B25 c6 R, = 14.5Mpa, R, = 1.05 MPa

Thép Al : R, =R, =225MPa
All : R, =R, =280 MPa
*Tinh tai cau thang:
So bo chon bé day ban thang 10 cm, dua vao chiéu cao ting H=3,8 m ta chon chiéu cao
bac thang 14 h=160 mm,chiéu rong bac thang b =300, ta ddm bao 2h+b=60+65cm
-Dién tich doc 1 bac thang : S=0,15.0,3.0,5 = 0,0225 m?
-Chiéu day qui d6i cua bac gach :h=0,15/2=0,075 m.
Bang 6.1. Tinh tai ciu thang.

Giatri | Giatri
Y hi Hé s6 t/ic t/t

Céc I6p vat liéu : (tm3) (m) dbétincay | (m2) (tm2)
Vira trat tran 1.8 0.02 1.3 0.036 | 0.047
San BTCT 2.5 0.1 1.1 0.25 0.275
L8p gach xay bac 1.8 0.075 1.1 0.135 | 0.1485
Lép vira lat nén 1.8 0.04 1.3 0.072 | 0.094
L8p gach lat 2 0.03 1.1 0.06 0.066
* Téng tai trong thdng xuyén : 0.553 | 0.631
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Bang 6.2. Tinh tai chi€u nghi.

Giatri | Giatri
Cac I6p vat liéu : y h Hé s6 tc tt
do tin
(m3) (m) cay (t/m2) | (t/m2)
Vira trat tran 1.8 0.02 1.3 0.036 0.047
San BTCT 25 0.1 1.1 0.25 0.275
LSp vira lat nén 1.8 0.04 1.3 0.072 0.094
Lép gach lat 2 0.03 1.1 0.06 0.066
Téng tai trong thudngxuyén 0.418 | 0.482
Bang 6.3.Hoat tai san cau thang
Gia tritc Hé s6 Gia tri tt

Loai hoat tai : (t/m2) dé tin cay (t/m2)

Hoat tai dai han 0.1 1.2 0.12

Hoat tai ngan han 0.2 1.2 0.24

* Tong hoat tai : 0.3 1.2 0.36

6.2. Tinh toan ban thang :
Thang thugc loai thang 2 vé, khdng c6 cén thang, gom 2 thang ddi xang nhau.

So do tinh toan ban thang: Cat dai ban rong Im, tinh coi nhu dam don gian, hai
dau ngam, chiu tai trong phan bd déu theo chiéu dai ban. So dd tinh & dang dam cong
siéu tinh, gom 2 ban san nam ngang va 1 ban thang chéo nén qua trinh tinh toan duoc
tién hanh bang phan mém SAP 2000

Ban thang chon so bo day 100 cho ca ban chéo va ban nam ngang

Theo céu tao kién trdc, cac bac thang dugc xay gach, kich thudc 150 x 300. Ban
thang chéo dai 4,2m ,ban ngang dai 1,4m.

-Bansannimngang : g, = 482 + 360 = 842 (kG/m)

- Ban thang chéo: g2 =631 + 360 = 991 (kG/m)
6.2.1.Xac dinh ndi lwc :

- Viéc lap so do tinh chinh xéc cho dam cong phu thudc vao kha nang cia dam
ngan can xoay cua ban. Thuc té, tai vi tri ban thang lién két vai dam, dam c6 kha nang
ngan can mot phan sy xoay cua ban thang va tai do ta phai bo tri cot thép chiu momen
am. D¢ viéc tinh toan thép dugc an toan, ta lap hai so d6 tinh cho dam cong.

+ So d6 1: dam don gian hai dau khép sé cho gia tri momen duong 16n nhét, ta

dung moémen nay dé tinh thép duong cta ban thang.

+S0' dd 2: dam don gian hai dau ngam s cho gia tri mémen am I6n nhét tai goi

tua, ta dung mémen nay dé tinh thép &m cho ban thang.
- Viéc tinh toan va bé tri thép trong pham vi hai cdn moémen 4m va dwong 16n
nhat s& dam bao qua trinh tinh an toan. Str dung phan mém tinh SAP 2000 cho ta ket
qua tinh todn ndi lyc mémen uon trong dam nhu sau.
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- So d6 tinh dam hai dau khép : Mpa = 1,12 Tm

- So d6 tinh dam hai dau ngam : My, =-1,3 Tm

&@.99

P

0.59

DL[/].EM

Hinh 6.2.So db tinh hai dau khop
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Hinh 6.3.So d6 tinh hai dau ngam
6.2.2.Thiét ké thép :
Tinh thép chiu mébmen duong :
- MOmen tinh todn : M =1,12 Tm
- Kich thuéc tiét dién : b =100 cm, h = 10 cm
-Chona=15cm(h,=10-1,5=8,5cm)

5
_Tinhhe sb: o =— - 22107 4,07
R,.bhZ 14510085

- Cét thép yéu cau:

=> tinh ¢ =05[1+,/1-2a, | = 0,5[1+1-2%0,107 | = 0,943
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M 112%10°
R **h, ~ 2250%0,943*8,5

Tinh: A = =6,65 (cm?).

_ A gy 565

222 %100=0,78% > 11,
bh, 100*8,5

Y7,

Chon co6t thép I8 a70.
- Cot thép ngang cau tao chon khong it hon 20% luong thép chiu lyc. Ta ding
# 8, a200 c6 ham lugng 0,23%. Bam bao yéu cau cau tao.
Tinh thép chiu mémen am:
- Mdmen tinh toan: M =1,3 Tm
- Kich thuéc tiét dign : b = 100 cm, h = 10 cm
-Chona=15cm(h,=10-15=85cm)

5
- Tinh hé s6: «,, = M == 1.3.10 - =0,124
R,b.h?  145.100.8,5

- Cét thép yéu cau:
=> tinh ¢ =05[1+,f1-2a, | = 0,5[1+1-2%0,124 | =0,934

M 13*10°
R *C*h,  2250*0,934%8,5

Tinh: A = =7,28 (cm?).

A gy 28

= =22 %100=0,86% > 11,
bh, 100*8,5

Y7,

Chon cot thép D8 a60.

- Cét thép ngang cau tao chon khong it hon 20% luong thép chiu luc. Ta ding
#8, a200 c6 ham lugng 23%. Bam bao yéu cau cau tao.
6.3.Tinh toan dam thang
6.3.1.Thdng s6 tinh toan:

- Tiét di¢n dam chon so bd: b x h = 200 x300

- Nhip dam la: L = 3000

- So d6 tinh: Dam don gian, hai dau lién két ngam.
Xac dinh tai trong:

- Trong lugng ban than dam:

9=0,2.0,3.25.1,1 = 165 (kG/m)

- Tai trong do ban thang truyén vao chinh la phan lyc dimg tai gdi tua khi ta
xét so do tinh ban thang la dam cong ¢ trén.

p =180 (kG/m)
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- Tong tai trong tinh toan tac dung Ién dam 13 :
q =165 + 180 = 345 (kG/m)
6.3.2.Xac ginh nc}i lwc: . )
- V6i so do tinh dam don gian, hai dau ngam, gié tri mémen am va duong 16n nhat dat
duoc:
+ Mpax = 1/8.9.L% = 0,39 (Tm), tai gitra nhip.
+ Muin = -1/12.q.L% = -0,26 (Tm), tai géi tua.
Thiét ké thép
Tinh thép chiu mémen am:
- MOGmen tinh toan: M =0,26 Tm
- Gia thiét: a=3 cm (h, = 30 —3 =27 cm)
M 0,26.10°

- Tinh hé s6: a,, = > = ~=0,012
R,bh? ~ 145.20.27

- Ct thép yéu cau:
=>tinh ¢ =05[1+/1-2a, | = 0,5[1+1-2%0,012 | = 0,994

M 0,26*10°

Tinh: = =
A R, *&*h, 2800%0,994*27

=0,346 (cm?).

=2 x100= 9390 160 - 0,064% > 41
bh, 20%27

Chon cot thép 2012 c6 A, = 2,26 (cm?).

Tinh thép chiu mémen dwong:
- Mémen tinh toan: M =0,39 Tm

M 0,39.10°

- Tinh hé¢ 6 @, = > = >
R b 145.20.27

=0,018

- Cét thép yéu cau:
=> tinh ¢ =05|1+,/1-2a, | = 0,5[1+1-2%0,018 | = 0,991

M 0,39*10°

Tinh: A = = =0,52 (sz)‘
R.*C*h,  2800%0,991%27
=2 w100 =252 w100 20,096% > 4.
™ 20%27

Chon cot thép 2312 ¢6 A, = 2,26 (cm?).

- C6t dai cho dam dung thép ¢6, al50 cho dam
6.4.Tinh toan dam thang bén.
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Thong sé tinh toan:

- Tiét dién dam chon so bo: b x h = 200 x300

- So' db tinh: Dam don gian, hai dau lién két ngam.
Xac dinh tai trong:

Tai trong do ban thang truyén vao coi nhu hai ban thang truyén vao gom ban
chéo va ban ngang .Ban chéo coi nhu ban loai dam lam viéc theo 1 phuong,ban chiéu
nghi lam viéc theo 2 phwong.Tai trong ban thang truyén vao dam thang la.

Do ban chéo truyén vao:p, = 595 (kG/m).
Do ban chiéu nghi truyén vao:p,=403 (KG/m).

Xac dinh noi luc:

- V6i so d6 tinh dam don gian, hai dau ngam, gia tri mémen am va duong 16n nhét dat
duoc:Str dung pham mém sap 2000 tinh nai luc.

0. 60

oy

40
A
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Hinh 6.4:So do6 tinh dim thang bén
+ Mpax = 0,55 (Tm), tai gitra nhip.
+ Mmin = 1,16 (Tm), tai gdi tua.
Thiét ké thép
Tinh thép chiu mémen am:
- Mémen tinh toan: M =1,16 Tm
- Giathiét: a=3cm (h,=30-3 =27 cm)

M 116.10°
Rbh  145.20.272

- Tinh hé s6: «_ = =0,055

- Cét thép yéu cau:
=> tinh ¢ =05[1+/1-2a, | = 0,5[1+1-2%0,055 | = 0,972

M 1,16*10°

Tinh: A = = =1,58 (cm?).
R, *&{*h, 2800%0,972*27
p=2 w100 =198 w100-0,200% > 41
bh, 20%27
Chon cot thép 2014c¢6 A, = 3,08 (cm?).
Tinh thép chiu médmen duong:
- MOmen tinh toan: M =0,55 Tm
5
_Tinhhe s6: o, =——___ 055100 56

R.bhZ  145.20.272
- Cét thép yéu cau:

=> tinh ¢ =05[1+,/1-2a, | = 0,5[1+1-2%0,026 | = 0,987
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Chuong 7.Tinh todn Nén méng

M 0,55*10°

Tinh: A = = =0,74 (cm).
R,*C*h,  2800%0,987%27
U= i*loo - M*loo =0,137% > 1.,
bh 20*27

0

Chon cot thép 2312 ¢6 A, = 2,26 (cm?).

- Cbt dai cho dam dung thép ¢6, a150 cho dam

©) @
| | e |
F 7:;9% - DT2(200:300) - i ;_@
. \ o = ‘ 2 “
<! ir 6060 () ’—[ i
& E:'§ ir LG HE0) 1"14% W M 7 E
i ‘ . 4&‘?_@ ’_ILE%‘L‘Z 431,800
4 B | 0 IS
@ 98060 @ ‘
@ (5 | EI‘L' D121200:300) P i % ¥—®
y% i
”{ 1390 l 3600 2400
Hinh 6.5.Mat bang b6 tri thép cau thang.
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Chuong 7- tinh toan nén va moéng.
7.1.Pac diém dia ky thuat,dia chat ciia nén dat cong trinh.
7.1.1. Piéu kién dia chat cong trinh.
- So d6 dia chat ¢6 cdc chi tiéu nén dudi cong trinh nhu sau :
Bang 7.1: Chi tiéu co 1y cac 16p dat.
Posau | 7 A lWIwW, W, [ K | ,]Cc|] E
m |KNmKN/m) % | % | % | m/s KPa| KPa
Patlap | 0-12 | 169 | - | — | = [ = | - — -
Sét pha 1,2+4,8 | 18,2 | 26,7 | 31 | 39 | 26 (2,7.10%| 17 | 19 {10000

Citpha [4,8+11,2| 19,2 | 26,5 | 23 | 24 | 18 |2,1.107| 18 | 25 | 14000
Cat hat trung| 11,2+25| 19,2 | 26,5 | 18 - - 12,0.10% 38 | 2 40000

Tén goi

- Muc nuée ngam gap cach mat dat 14p: -3,9 m.

- Cat hat trung chua két thdc trong pham vi 16 khoan: -25 m.

1200,

set pha. deo cung

3600

r

6400
®
o

25000
®

cat hat trung, chat vua

~

7.1.2. Panh gia diéu kién dia chat cong trinh va thuy van.

Theo bdo cdo két qua dia chat cong trinh vé khu dat cian xay dung cong trinh cé cac
16p dat twong doi bang phang, bao gdom céc 16p dat c6 chiéu day it thay déi trong mat
bang va ¢ tri s6 trung binh nhu trong bang chi tiéu nén dudi cong trinh.
* Lop 1: La dat 1ap day 1,2m. Day 1a 16p dat c6 céc chi s6 khong 6n dinh, chiéu day
cua 16p dat nay ciing tuong doi nho.
* Lop 2: La sét pha day 3,6m.

- Modun bién dang: E = 10000(KPa) = 1000(T/m?).

W-W, 31-26

-bosét: I = =
W, -W, 39-26

=0,385
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0,25 <1;=0,385 < 0,5 dat & trang thai déo cing.
- Hé s6 rong:

L AQ+0,0W) | _ 267(1+001.3)
y 182

-1=0,92

- Trang thai ddy noi:

_ A-y, _ 26,7-10 _ 8.7(KN/m®)
1+e 1,92

Ydn

Muc nuée ngdm -3,9m nam tai 1Gp dat nay, muc nuéc ngdm nay c¢6 do sau vira phai,
n6 khong gay anh hudng gi dén viéc thi cong méng sau nay. Pat c6 kha nang chiu tai
trung binh, né ¢6 chiéu day nho nén khong thich hop cho viéc cam dau coc vao.

* Lop 3: La 16p cét pha c6 chiéu day 6,4(m).

- Modun bién dang: E = 14000(KPa) = 1400(T/m?).

W-W, 23-18

- Do set: I = - =083
W, -W, 24-18
- Hé s6 rong:
o Aro0W) | 2651+00123) o o
) 19,2

0,55 <e=0,697 < 0,7 1a loai cat chat vua.
- Trang thdi day noi:

_ A=y, _ 26,5-10 _ 9.72(KN/m®)
l+e 1,697

Vdn

Lép dat nay c¢6 kha nang chiu luc trung binh, né & trang thai chat vira, chiéu day
16n, da c6 thé cam dau coc vao duoc, tuy nhién do cong trinh ¢6 tai trong kh4 16n nén
ta vin cho coc cam xuyén qua 16p dat nay
* Lop 4: La 16p cat hat trung c6 chiéu day chua két thic & hd khoan c6 chiéu sau -
25(m).

- Modun bién dang: E = 40000(KPa) = 4000(T/m?).

- Heé s6 rong:

o A(1+0,01W) = 26,5(1+0,01.18)
/4 19,2
0,6 <e=0,63 < 0,75 l1a 16p cat c6 do chat vua.

-1=0,63

- Trang thai ddy néi:
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_A=7 26571044 15 KN/m?)
lre 163

7/dn

Day 1a 16p dat rét tot, trang thdi cua dat 1a chat vira, thich hop cho viéc cam diu coc
vao.

7.2. Lua chon giai phap méng cho cong trinh.

Viéc lva chon phuong an méng ¢6 y nghia rat 16n vi né lién quan truc ti€p dén cong
trinh vé phuong dién chiu luc, kha niang thi cong, gid thanh cong trinh va dié€u kién su
dung binh thuong ctia cong trinh.

- Phuong 4n mong nong.

bay 1a phuong an thuong ap dung thiét k€ cho cac cong trinh nho, néu ap dung
phuong an nay cho cong trinh c6 tai trong 16n dai mong sé rat 16n dan dén ton nguyén
liéu, cong suc va thoi gian thi cong lai phai ton chi phi cho viéc dao va van chuyén loai
bd dat hé mong véi khoi luong 16n.

- Phuong an mong coc.

* Phuong dn mong coc dong.

Day la giai phap méng danh cho nhiing cong trinh ¢6 tai trong tuong doi 16n va yéu
cau ky thuat thi cong rat pho bién phu hgp véi kha nang cta nhiéu don vi thi cong.
Nhung phuong dn nay khi thi cong gay chan dong 16n va 6 nhiém cho moi truong anh
huong dén cac cong trinh l1an can cling nhu cac khu dan cu, cong s6 xung quanh.

* Phuong dn mong coc ép.

Ciing nhu méng coc déng day 1a phuong dn thudong dugc dp dung thi€t k& cho céac
cong trinh c6 tai trong tuong doi 16n va yéu cau k¥ thuat thi cong don gian lai khong
gay ra chian dong va anh hudng t6i moi trudng xung quanh, dam bao dugc do 6n dinh
cho cong trinh, phuong dn nay c6 gia thanh ré. Phu hop véi diéu kién dia chat cta cong
trinh.

* Phuong dn méng coc khoan nhoi.

bay la phuong d4n méng dp dung cho cac cong trinh cé tai trong 16n va rat 16n.
Phuong an nay khi thi cong khong gay ra chan dong va 6 nhiém moi trudng tuy nhién
phuong an nay doi héi k¥ thuat thi cong phuc tap, doi ngii can bd cong nhan vién c6
trinh d9, kinh nghiém cao va gid thanh I6n.

Két luan: Tu nhitng danh gia trén quyét dinh chon giai phap thiét k&€ va thi cong
mong coc €p, phuong 4n nay phit hop véi di€u kién dia chat cong trinh, tai trong cong

trinh va khu vuc xay dung cong trinh.
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7.3. So bo xac dinh chon kich thuéc coc ,dai coc mong coc F-2.

- Theo TCXD 205-1998, nha khung bé tong cot thép c6 tuong chen thi tri s6 bién

dang gi6i han cho phép cuia nén la:
AS , =0,001
S, =0,08(m) = 8(cm).

- So bo chon coc bé tong cot thép tiét dien 30x30(cm), gom hai doan, doan miii coc
dai 6(m) con doan thtt hai dai 6,1(m). Thép doc chiu Iuc dung 4¢18 (A, = 10,17cm?),
thép nhém AIl c6: R =2800(kG/cm’), bé tong lam coc B25 c6: R, = 145(kG/cm?®)
7.3.1.X4c stic chiu tai cua coc.
7.3.1.1. Theo vat li¢u lam coc.

Qv=0*(R,*F,+ R*A,)

Do coc khong xuyén qua bun hay sét yéu nén ¢ = 1

Cot thép doc ctia coc 4918 c6 A = 10,18 cm?

Qy = 1#(145*30%30 + 2800*%10,18) = 159004(kG) = 159(T)
7.3.1.2. Theo diéu kién dat nén.

Chan coc ty 1én cét hat trung chat vira nén coc lam viéc theo so d6 coc ma sat. Stc

chiu tai cua coc ma sat dugc xac dinh theo cong thic :

Qe=m*(mg* 9Qp * Ap + U* Zmﬁ*fi *1,)

i=1
Trong do:
m - hé s6 di€u kién lam viéc cua coc trong dat, & day m =1;
Tra bang A3 c6: mg=1,2 ; m; = 1,0;
A, - dién tich tiét dién coc (m?);
U - chu vi tiét dién coc (m);
g, - cuong do tinh todn cla dat ¢ chan coc H =14m
— tra bang A1 dd6i véi cat hat trung chat vira ta ¢6 cuong do tinh toan cta dat &
chéan coc la: q, = 438000(kG/m?);

f, - cudng do tinh todn cta dat theo xung quanh coc (kG/m?);

Chia dat thanh céc 16p déng nhat ¢6 chiéu day h,< 2(m). Cu thé:
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Hinh7.1:Lat cat dia chat.

Tién hanh ndi suy tir bang A2 ta dugc:

7,=3.0m £,=2650 (kG/m?);  h=1.2m
7,=42m £,=2905 (kG/m®);  hy=1,2m
7.,=5.6m £,=770 (kG/m>); hy=1,6m
7,=7.2m £,=770 (kG/m?); h,=1,6m
7.=8,8m £, =770 (kG/m?); he=1,6m
Zs=10,4m ;=770 (kG/m?); he=1,6m
7,=11,9m f,=6766 (kG/m®);  h,=14m
7.=13,3m f,=6962 (kG/m®);  he=1,4m

Vay stc chiu tai theo dit nén la:
Q. = 1*1,2*¥438000%0,3*0,3
+ 1#4%0,3%1*[1,2*(2650+2905)+4*1,6%770+1,4*(6766+6962)]
= 84297,84 (kG) ~ 84,3 (T)
Ta thay: Q.= 84,3 (T) < Qy = 159 (T) do vay ta lay Q,. dé dua vao tinh toan.

Qe
K

tc

84,3
=——= 60,21 (T).

= Q.= 14

7.3.2.X4ac dinh s6 luong coc va bé tri coc trong méng F-2.

7.3.2.1. Tai trong tac dung:
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Tai trong 14y tai chan cot F-2 duoc 1y tir bang t6 hgp noi luc ctia khung K2, ngoai

ra con phai ké dén trong lugng tuong tAng hAm va gidng méng.
- Do khung truyén xuong.

Ny =296,231 (T)
My =7,045 (Tm)

0=15,233(T)
- Luc doc do cac bo phan két cdu tang ham gay ra.
+ Do tuong tang ham: 0,33%2,7*(7,5+7,5)/2*1,8*1,1 = 13,23(T)
+ Do giang méng: 0,3*0,7%(7,5+7,5+3)/2%2,5%1,1 = 5,198(T)
Vay tai trong & méng F-2 la:
N"=296,231 + 13,23 + 5,198 = 314,659(T)
M" =7,045 (Tm)
Q"=5,233(T)
7.3.2.2. Xac dinh so coc va bo tri coc.
Ap luc tinh toan gia dinh tic dung lén d€ dai do phan luc ddu coc gay ra
W O, _ 6021
(3d)* (3.0,3)°
Dién tich so bo d€ dai :
Ny _ 314,659
Py *hin  74,33-2%2,4%1,1

=74,33 T/m?

=456 m*

Fdz

Trong do6 :
Ng - tai trong tinh todn x4c dinh dén dinh dai (T);
Y - trong lugng thé tich binh quan cua dai va dat trén dai (T);
n - hé s vuot tai;
h - chiéu sau chon méng (m);
Trong lugng cua dai, dat trén dai :
N"=n*F, *h¥y, = 1,1%4,56%2,4%2 =24,077(T)
Luc doc tinh toan xac dinh dén d¢€ dai :

N" =Ny +Nj = 314,659 +24,077 = 338,736(T)

S6 lugng coc so bo :

Sinh vién: Bui Minh Thanh - Lép: XD1301D -226-



GVHD:ThS. Tran Anh Tuén. Chuong 7.Tinh todn Nén méng

tt
n = N = 338,736 =5,63 coc.
Q, 60,21

Ldy s6 coc n’ =7 coc. B tri cdc coc trong mat bang nhu hinh ve.

; 900 900%
1 . 1
. . .
(-}
@ % - -
. . .
s . -
' 17200 | 1200 '

®
Hinh 7.2:B6 tri coc trong mit bang méng truc F-2

Dién tich dé€ dai thuc té :

F,; =2,4%2.4 =576 m>
Trong lugng tinh todn cua dat trén dai va dai:

Ny =1,1¥5,76%(1%2,5 + 1,4%1,69) = 30,831(T)
Luc doc tinh toan dén cot dé dai:

N" =Ny +Nj = 314,659 + 30,831 = 345,49 (T)
Momen tinh todn xac dinh tuong tng vdi trong tam dién tich ti€t dién céac coc tai d€

dai :

M"=M,"+ Q". Hy= 7,045 + 5,233*1 = 12,278(Tm)

Luc truyén xudng cac coc day bién :

t tt s
pt =N—,i M".x,, _ 345,49 + 12,278%0,9
2?{? n, ixz 7 4*0’92

i=1 i

ax

PY =52,77(T); P!

max min

=45,95 ().
Trong lugng coc: P, = 1,1*#0,3%#2,5%¥11,6 = 2,871(T)
Luc truyén xudng diy bién :
P+ Poe= 52,77 + 2,871 = 55,64 1(T) <Q,=60,21(T).

max

Thoa man diéu kién 4p luc 16n nhat truyén xudng coc day bién.

Sinh vién: Bui Minh Thanh - Lép: XD1301D -227-



GVHD:ThS. Tran Anh Tuén. Chuong 7.Tinh todn Nén méng

Ptt

.. =45,95(T) > 0 nén khong phai kiém tra diéu kién chong nho.
7.3.2.3. Kiém tra nén méng coc theo diéu kién bién dang.
Do 1dn ctia nén méng coc duge tinh theo do 1dn nén ctia khoi méng quy ude c6 mat
cat 1a abcd. Trong do6 :
_ghtgh gh  1792,4418%6,4+38%2,8

=22,62°
h+h,+h, 11,6

¢tb

9" 0
a==r-= 5,655 =5%39'18”
Chiéu dai ctua ddy khai quy udc canh be = Ly
Ly=1,8+0,3 +2*11,6%tg5°39°18” = 4,40(m)
Bé rong cua day khoi quy udc
By = 1,8 + 0,3 + 2%11,6%tg5°39°18” = 4,40(m)
Chiéu cao ctia khoi ddy méng quy ude: 14(m)
Trong luong cua dai:
=2,4%2,4%1%2.,5 = 14,40(T)
Trong luong 16p dat l1ap:
=4,4%4.4%1,2%1,69 = 39,262(T)
Trong luong 16p sét pha:
= (4,4*4,4 - 0,3*0,3*7)*(1,5*1,82 + 0,9*0,87) +
(4,4%4,4%1,2 - 2,4%2 4%1)*1,82
=97,598 (T)
Trong luong cat pha:
= (4,4*%4.4 - 0,3%0,3%7)*6,4%0,972 = 116,516(T)
Trong luong cat hat trung:
= (4,4*%4,4 - 0,3*%0,3%7)*2,8%1,012 = 53,073(T)
Trong lugng coc cam vao céc 16p:
=7*%0,3*%0,3*(1,5%2,5 + 10,1*1,5) = 11,907(T)
Téng trong lugng :
N = 14,4 + 39,262 + 97,598 + 116,516 +53,073 + 11,907 = 332,756(T)
Momen tuong tng véi trong tam day khéi quy udc :

M€= My +Q°*12,6 = 12,278/1,15 + 5,233%12,6/1,15 = 68 (Tm)

Sinh vién: Bui Minh Thanh - Lép: XD1301D -228-



GVHD:ThS. Tran Anh Tuén. Chuong 7.Tinh todn Nén méng

bo léch tam :

M® 68
N®  314,659/1,15+332,756

e=

=0,112(m)

Ap luc tiéu chudn & ddy khoi quy udc :

c _ NtC N:]C *( )
o By, * |_M
_ 273, 617+332’756*(1+ 6*0,112)
4,4%4,4 T 44

P =136,02(T/m?); P =32.17 (T/m?); P = 34,095 (T/m>).

max — min

Cuong do tinh toan tai day khoi quy udc :

*
m ,
R = UL A*By, *y, +B*Hy, *», +D*c,

tc
op=38"trabing = A =2,11; B=9,44; D=10,8
m, =14 m,=1; K. =1

| 1,69%1,2+2,7%1,82+0,9%0,87 +6,4*0,072 +2,8*1,012
a 12136464128

= 1,199(T/m®)

1,4*1

R= 2,11*4,4*1,012+9,44*14*1,199+10,8*2 = 265,237(T/m?)

Kiém tra:

1,2%R = 318,284(T/m?) > P = 36,02 (T/m?)

max
=265,237(T/m?) > P} = 34,095 (T/m?)

Vay c6 thé tinh todn duoc do lin cha nén theo quan niém bién dang tuyén tinh.
Truong hop nay dat nén tir chan coc trdé xuong c6 do day 16n. Day cta khéi quy udc cé
dién tich bé nén ta dung mo hinh nén la ntra khong gian bién dang tuyén tinh dé tinh
toan.

Ap luc ban than tai day 16p dat 1ap: 6, = 1,2%1,69 = 2,028(T/m?)

Ap luc ban than tai vi trf muc nuéc ngdm: 6,” = o,* + 2,7%1,82 = 6,942(T/m?)
Ap luc ban than tai ddy 16p sét pha: 6, = 6,” + 0,9%0,87 = 7,725(T/m?)

Ap luc ban than tai ddy 16p cét pha: 6,” = 6, + 6,4%0,972 = 13,946(T/m>)
Ap luc ban than cta & day khoi quy uée: o™= 6,” +2,8%1,012 = 16,780(T/m?)
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Ung sudt gay lun tai ddy khéi quy uéc:
o, =P —c"'=34,095- 16,78 = 14,257 (T/m?)

Chia d#t du6i nén thanh céc khéi bing nhau h, < BTM _44 99,

Ta chon h; = 0,88(m), ta cé ty so: Ly _ 24 =10
B, 44

Bang 7.2: Tinh toan do6 lin cua méng F-2.

TJICIIT pay Sa) 1\0

(m) (T/m%) | (T/m?) | (T/m2)
| 0 | 000 | 000 | 1.000 | | 14,257 | 16.780 |
| 1 | 088 | 040 | 0.960 | | 13,687 | 17.671 |

1,012

| 2 | 176 | 0.80 | 0.800 | | 11,406 | 18.561 |
| 3 | 264 | 1.20 | 0.606 | | 864 | 19.452 |
| 4 | 352 | 1.60 | 0449 | | 6,401 | 20342 |
| 5 | 440 | 2.00 | 0.336 | | 479 | 21.233 |
| 6 | 528 | 240 | 0.257 | | 3664 | 22123 |
| 7 | 616 | 280 | 0.201 | | 2,734 | 23.013 |
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.
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14,257

13,687
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8,64

6,401

4,79

3,664

/ 2,734

Hinh 7.3:So d6 tinh todn do lin ctia nén méng coc ma sat moéng truc F-2

Tai d6 sau Z = 5,28(m) tinh tir ddy khoi méng c6: 6% < 0,2* G5 . Vay ta 14y pham vi
tinh Iin 1a: h=5,28(m).

Tinh lun theo cong thic :

n gl x
S=0,8%y %2
=1 Eqi
*
= 0,8%0,88) 14, 257 +13,687 +11,406 +8,64 +6,401+4,79+3, 664+ﬂ
4000 2
=0,01(m)

D¢ lin cia méng: S=1 (cm) < Sy, = 8(cm)
Vay do6 lin cia méng 1a dam bao.
7.3.2.4.Kiém tra cudng do ctia coc khi van chuyén va treo 1én gid bia
a.Khi chuyén cho:
Khi chuyén chd hay cdu lap cot bi uén, tai trong 14y bing trong lugng ban than
nhan vé6i hé s6 dong luc 1,5
Poan coc 1 dai 6m: g, =1,5.2,5.0,3.0,3.1,1 =0,37125 T/m
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Xét cac truong hop boc x€p, treo budc chon ra 2 so d6 tinh & hinh sau:

Khi chuyén ch& va boc xép, cot duge dit theo phuong ngang céc diém ké hoic

treo budc cach miit c¢ot 1 doan a, = 1,2 m; M6 men am tai goi

.37

[ )
%@ 0.37

B.37
B.37

/A e

L]
L]
=

Hinh 7.4:So d6 van chuyén coc
M, = 0,27 Tm
M, =0,33 Tm
Kiém tra kha nang chiu luc vdi tiét dién coc trén b=30cm ;h = 30 cm; h, =35 cm,
cot thép 1dy & mot hang ngoai gom:4¢18; c6 A, = 10,18cm?
Kha nang chiu luc cua tiét dién M theo truong hop céu kién chiu uon dat cot kép
,do A=A’ nén x=0 tinh theo c6t don

Xéc dinh &

_ R,A 2800x10,18
R,bh, 130x40x35

& =0,157 = ¢ =0,923

M,,=R..A..¢ .h,=2800.10,18.0,923.35=9,2 1tm>M,, .M, di kha nang chiu luc

b- Khi cau lap: Lat cot nim theo phuong nghiéng réi méi cau, diém cdu dat tai mép
dudi vai coOt cach miit trén 4.05 m ; chan cot ti 1én dat .Cot dugc lat tir tu thé ndm sang

tu th€ nam nghiéng

0. 37
0. 37
0.37
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-0.6

=T
]
=l

Hinh 7.5:So d6 khi dung coc nén gia dong.
Momen 16n nhat M;=0,68 Tm
M, =0,54 Tm
Tiét dién coc véi A, = 10,18 cm? ; 4918 , tinh duoc
M,, = 2800 x 10,18 x ( 35-4 ) =8,84 Tm >M, , M,
Vay coc da kha nang chiu luc.
7.3.2.5. Tinh toan choc thung dai mong
Gia thiét 16p bao vé day 5 cm, VO'l c.hiéu cao daila 1,0m = h, =100 - 5 =95cm
+Kiém tra choc thung cot doi dai

P<[a(b.+cy)+ ap(hete)hg.Ry,
c; ., la khoéng céch trén mat bﬁng tr mép cot dén mép day thap choc thliing

_15 /1 95 =2.994
0,=151 (h] “15 1+ (ﬁj 22,994
) 5

¢,;=55cm

c,=55cm

VP=[2,994.(40+55)+2,994.(40+55)]95.8,3=448,546 t

P=6. 34,095 =204,57 T < 448,546 T (Thoa man diéu kién choc thling)

a,=1,5

7

(=]

()

1000

iT: .
. 1L
(i'e)

- 2400

Hinh 7.6:So d6 thap choc thing.

7.3.2.6. Tinh cudng do trén tiét dién nghiéng theo luc cat .
Diéu kién cuong do duoc viét nhu sau.
Q < [bh,R,,
-Q :Téng phan luc cuia cdc coc nim ngoai tiét dién nghiéng
-b :Bé rong ctlia dai.
-h, :Chiéu cao hitu ich cua tiét dién dang xét
-R,:Cuong do chiu kéo ctia bé tong
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-[1:Hé s0 khong thit nguyén

2
1=0,7. 1+(h—°j
C

Khi C<0,5h, ; [ duoc tinh theo C=0,5.h,
Khi C>h, , [I= 2—0 ,nhung khong nho hon 0,6.

95’
C=45cm ; [1=0,7. ,[1+ = =1,64

VP=1,64.240.95.8,3=310,354 T
Q=2%34,095 =68,19 T
Vay thao man luc ct trén tiét dién nghiéng

7.3.2.7. Tinh toan do bén va cau tao méng.

- Duing bé tong B25 c6 R, = 145(kG/cm?)
- Thép chiu luc Ay ¢6 R, = 2800(kG/cm?)

- Xéc dinh chiéu cao dai coc theo diéu kién dam thing:

45° 45° S
O
L ©
OT 1
@]
- 2400

Hinh 7.7:So d6 xac dinh thdp choc thung méng truc F-2
- Lay chiéu sau chon dai la: -2,4(m)
- Tinh todn momen va dat thép cho dai coc :
+ Momen tuong tng v6i mat ngam I-1

M; =r1,*(P; + Py )

P,=P, =P" =36,02(T)

max
r,=0,9-0,2=0,7(m)
M; = 0,7%2%36,02=50,428 (Tm)
Dién tich dién ti€t ngang cot thép chiu M,

M, _ 5042800

F, = =
"7 0,9%*h,*R,  0,9%(100-15)*2800

= 23,54 (cm?)

Chon 8420 c6 A, = 25,13 (cm?)
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Khoang cach giira cac thanh c6t thép: a = 200(mm)
Chiéu dai thanh thép I’ = 2330(mm)
+ Momen tuong ttng v6i mat ngam II-11.

My =r,*(P, + P, + P;)

Py= P! =32,17 (T); P, = P, = 34,095 (T); P, = P.._=36,02 (T).

r,=09-0,2=0,7 m.
M =0,7%102,285 = 71,5995(Tm)
Dién tich dién ti€t ngang co6t thép chiu My,

M, _ 7159950

FaH = ; -
0,9*h O*Ra 0,9*81,5*2800

=31,73(cm?)

Chon 9¢22¢6 A = 34,21(cm?)
Khoang cach gitra 2 c6t thép a = 200(mm)
Chiéu dai thanh thép b’ = 2330(mm).

13014
@ﬂﬂ—y—‘
T s s 4 d|e
r
20 o
S
@200 \ L . *1-7[
=
l, Py v
0 2400

MAT C?T 4 - 4 (TL: 1/25)

13214 13014
@ =80 G

1200

‘-&
7
%%

I-

o :

8220
=200

1200

300 l 900 J 900 J 300
2400

Hinh 7.8:So d6 bo tri thép dai méng truc F-2
7.4. Tinh toan mong hop khoi truc D-D,-2.

7.4.1. So bo xac chon kich thuéc coc ,dai coc.
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- Theo TCXD 205-1998 nha khung bé tong cot thép co tudng chen thi tri s6 bi€n

dang gi6i han cho phép cuia nén la:
AS, =0,001
S, =0,08(m) = 8(cm).

- So bo chon coc bé tong cot thép tiét dién 30x30(cm), gom hai doan, doan miii coc
dai 6(m) con doan thtt hai dai 8,1(m). Thép doc chiu luc dung 4¢18 (A, = 10,18cm?),
thép nhéom AIl c6: R,=2800(kG/cm®), bé tong lam coc B25 c6: R, = 145(kG/cm?®)
7.4.2.X4ac stic chiu tai cua coc.
7.4.2.1. Theo vat liéu lam coc.

Quv=0*(Ry*F, + R*A))

Do coc khong xuyén qua bun hay sét yéu nén ¢ = 1

Cot thép doc ctia coc 4918 c6 A = 10,18 cm?

Qy = 1*(145*30*30 + 2800*10,18) = 159004(kG) = 159(T)
7.4.2.2. Theo diéu kién dat nén.

Chan coc ty 1én cét hat trung chat vira nén coc lam viéc theo so d6 coc ma sat. Stc

chiu tai cua coc ma sat dugc xac dinh theo cong thic :

thzn‘l*(n‘lR#< 9Qp * Ap + U* Zmﬁ s )

i=1
Trong do:
m - hé s6 di€u kién 1am viéc cua coc trong dat, & day m =1;
Tra bang A3 c6: mg=1,2 ; m; = 1,0;
A, - dién tich tiét dién coc (m);
U - chu vi tiét dién coc (m);
q, - cuong do tinh todn cla dat 6 chan coc H =15m
= tra bang A1 d6i véi cét hat trung chat vira ta c6 cudng do tinh toan cua dat ¢
chan coc 1a: g, = 440000(kG/m?);

f, - cudng do tinh toan cua dat theo xung quanh coc (kG/m?);

Chia dat thanh céc 16p déng nhat ¢6 chiéu day h,< 2(m). Cu thé:
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Hinh7.9:Lat cat dia chat.

Tién hanh noi suy tir bang A2 ta dugc:

7,=1,8m f,=2112 (kG/m®;  h,=1.2m
7,=3m £,22650 (kG/m?):  hy=1.2m
Z,=4,4m ;=770 (kG/m?); h,=1,6m
Z,=6m f,=770 (kG/m?); h,=1,6m
7.=7,6m £,=770 (kG/m?): he=1,6m
7.=9,2m £, =770 (kG/m?); he=1,6m
7,=10,7m f,=6598 (kG/m®);  h,=14m
7,=12,1m f,=6794 (kG/m®);  he=1,4m
7,=133m f,=6962 (kG/m?):  h,=Im

Z,,=14,3m f,,=7102 (kG/m?); h;;=1m

Vay stc chiu tai theo dat nén la:
Q. = 1¥1,2%#440000*0,3*0,3
+ 1*%4*0,3[1,2%(2650+2112)+4*1,6%770+1,4*%(6598+6794)+1%(6962+7102)]
= 99666 (kG) ~99,67 (T)
Ta thay: Q.= 99,67 (T) < Py = 159 (T) do vay ta ldy Q,. d€ dua vao tinh todn.

Q. 9967
= Q=1 a4 = LM,

tc
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7.4.2.3. Tai trong tac dung.

- Tai trong 14y tai chan cot dugc 14y tir bang t6 hop noi luc ctia khung K2, ngoai ra
con phai ké dén trong lugng cot tAng ham, tudong ting ham va giang méng. Tién hanh
tinh toan ta c6 bang két qua sau:

Bang 7.3: Tinh toan tai trong tic dung lén khoi mong.

s e Tai trong tic dung 1én mong o
R Khung [Cot| Tudong | Gidng méng e
M,(Tm)| 32,562 32,562
D-2 | N(T) | -615,517 -6,757 -622,274
Q,(M 14,628 14,628
M,(Tm) | -35,571 -35,571
D;-2 | NT) | -616,573 -6,497 -623.,07
QxT) | -16,669 -16,669

- X4c dinh do léch tam gitra hai moéng.

N N+

M
Q2 Q Qi

M’—"—"—"—‘N
T 2N s P s s s Pl s

100D

()
oy

X ‘ 2580-x

Hinh 7.10:So d6 xac dinh do léch tam gitta hai méng.
Tacé: > M= N, #(2,58-x) - x*N,-M,;+M,=0

Gidi ra duoc: x = 1,283(m) = do léch tam: e = 1,283-1,29 = 0,007(m)
Vay tai trong tinh todn tac dung tai tam méng D-D,-2 la:

N* =N, + N, =615,517 +616,573 =1232,09 (T)

Q¥ = Q, +Q, = 16,669-14,628 = 2,041 (T)

M" = N*.0,007 = 8,625(Tm)
—> tai trong tiéu chuén 1a:

N =N"/1,15 = 1071,383(T)

Q= Q"/1,15 = 1,775(T)

M = M®/1,15 = 7,5 (Tm)

7.4.2.4. Xac dinh sé coc va bo tri coc.
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Ap luc tinh toan gia dinh tic dung lén d€ dai do phan luc ddu coc gay ra

- Q, _ 7LI9
(3d)* (3.0,3)

=87,9 (T/m’)

Dién tich so bo d€ dai :

N' 1232,09
Py *h*n  87,9-2%1,2%1,1

F, = = 14,45(m?)

Trong do6 :
N® - tai trong tinh todn xédc dinh dén dinh dai (T);
Yy - trong luong thé tich binh quan cta dai va dat trén dai (T);
n - hé s vuot tai;
h - chiéu sau chon méng (m);
Trong luong cua dai, dat trén dai :
Nj=n*F*h*y, = 1,1¥14,45%1,2%2 = 38,148(T)
Luc doc tinh toan xac dinh dén dé dai :

N =N"+N{ =1232,09 + 38,148 = 1270,238 (T)

S6 lugng coc so bd: n = N _1270.238 17,843 (coc)
Q, 7L19
Lay s6 coc n’ =24 coc. Bo tri cdc coc trong mét bang nhu hinh vé.

900 , 900 , 900 , 900 , 900 , 900 , 900

,,,,, 8 7 16 45 4 T 2 1
I i 8
S |
< 671 i LITES 7@
- L,%,J L,%,J L,%,J L,%,J L%,J
S S
Sl I 24 23 22 24 20 49— T8 17 b N
| 2400 2400 |

Hinh 7.11:So d6 b6 tri coc gitta hai mdng.
Dién tich dé dai thuc té:
F, =2,4%6,9 = 16,56 (m?)
Trong lugng tinh todn cha dat trén dai va dai:

Nj =1,1%¥16,56%(1*2,5 + 0,2%1,69) = 51,697(T)
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Luc doc tinh toan dén cot d€ dai:
N* = N"+N{ = 1232,09 + 51,697 =1283,787 (T)
Momen tinh todn xac dinh tuong tng véi trong tam dién tich ti€t dién céac coc tai dé€
dai :
M'=M"+ Q". Hy= 8,625 + 2,041*%1 = 10,666 (Tm)

Luc truyén xudng céc coc day bién :

Pt = N' + Mn.xmax
min n 2
C X
; 1
_ 1283,787 + 10,666 * 3,15

24 6%3157+6%2,25 +6*1,35* +6%0,45"

P =53,82(T); Py, = 53,16(T); Py = 53,49(T)

Trong lugng coc: P, = 1,1¥0,3°*2,5%14,6 = 3,6135(T)

Luc truyén xudng diy bién:

P+ P..=53,82+3,6135 =57,434T) <Q,=71,19 (T).

max

Thoa man diéu kién 4p luc 16n nhat truyén xuong coc day bién.

Ptt

in= 33,16 (T) > 0 nén khong phai kiém tra diéu kién chéng nho.
7.4.2.5. Kiém tra nén mong coc theo diéu kién bién dang.
Do 1dn cta nén méng coc duge tinh theo do 1dn nén ctia khoi méng quy udc ¢6 mat

cat 1a abcd. Trong do :

w_ Pr-hy 050y +@3hy  17%2,4418%6,4+38%4,8

=24,882°
h, +h, +h; 13,6

" 0

o= e =6,2205" =6°13'14”

Chiéu dai ctia ddy khoi quy udc canh bec =Ly,

Ly=63+0,3+2%13,6%g6°13'14” = 9,6 (m)
B¢ rong ctia ddy khdi quy udc.

By, =2 + 0,3 + 2¢13,6%tg6°13'14” = 5,3(m)
Chiéu cao cta khoi ddy méng quy udc: 14,8(m)
Trong lugng cua dai:

= 6,9%2,4*%1%2,5 = 41,4(T)
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Trong lugng 16p sét pha:
= (9,6%5,3 - 0,3*0,3*24)*(1,5*1,82 + 0,9*%0,87) +

(9,6%5,3%1,2 - 2,4%2 4%1)*1,82
=271,79(T)

Trong luong cét pha:
= (9,6%5,3 - 0,3%0,3*%24)*6,4*%0,972 = 303,08(T)

Trong luong cét hat trung:
=(9,6%5,3 - 0,3*%0,3%24)*4,8%1,012 = 236,66 (T)

Trong luong coc cam vao céc 16p:
= 24%0,3%0,3*13,6%2,5 = 73,44(T)

Téng trong luong :
N =414 +271,79 + 303,08 + 236,66 + 73,44 = 926,37 (T)
Momen tuong tng véi trong tam day khéi quy udc :
Me= M®+Q**14,8 = 10,666/1,15 + 1,775*14,8 = 35,54 (Tm)

Do léch tam :

M 3554 0.0178(m)
= = = m
T N® 1071383+92637

Ap luc tiéu chudn & day khoi quy udc :

tc tc
e NNy gy 69) 1071,383+926,37 ,  _ 6*0,0178
max- B k| "L = < @+ )
min M =M M 9,6%5,3 9,6

Prra = 40,27(T/m%); Pyt = 40,25(T/m?); Py = 40,26(T/m?),

max

Cuong do tinh toan tai day khoi quy udc :

*
AL A*By* 7y, +B*HM*7/;I +D*c,

R=-1 2

tc
op=38"trabing = A =2,11;B=9,44;D=10,8
m, =14, m,=1; K. =1
* * * *
v :2,7 1,82+0,9*0,87+6,4*0,972+4,8*1,012 =1,133(T/m3)
3,6+6,4+4,8

*
R :1’4 1 2,11*5,3*1,012 +9,44*14,8*1,133+10,8*2 = 267,7(T/m?)

241-
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Kiém tra:1,2#R = 321,23(T/m?) > P' = 40,27(T/m>)

max
R =267,7(T/m?) > P =40,26(T/m?)

Vay c6 thé tinh todn duoc do lin cta nén theo quan niém bién dang tuyén tinh.
Truong hop nay dat nén tir chan coc tré xudng cé do day 16n. Dy ctua khéi quy udc cé
dién tich bé nén ta duing mo hinh nén 1a nira khong gian bién dang tuyén tinh dé tinh

todn.

Ap luc ban than tai vi tri muc nuéc ngdm: o,” = 2,7%1,82 = 4,914(T/m?)

Ap luc ban than tai ddy 16p sét pha: 6, = 6," + 0,9%0,87 = 5,697(T/m?)

Ap luc ban than tai ddy 16p cit pha: 6," = 6," + 6,4%0,972 = 11,918(T/m?)

Ap luc ban than clia & ddy khoi quy uéc: 6™ = 6™ +4,8%1,012 = 16,776(T/m?)

Ung suat gay ldn tai ddy khéi quy ude: o2, = P° — o™= 40,26-16,776 = 21,791 (T/m?)

Chia déit du6i nén thanh céc khéi bing nhau h, < EiTM - % —1,325.

Ta chon h;= 0,88(m), ta cé ty so: Ly _96 =1,811
B, 53

Bang 7.4: Tinh todn d¢ lin cua méng D-D,-2.

L Z s . Van %, cy

(m) | amy | @) | m2)
| o | 000 | 0.00 | 1.000 | | 21,791 | 16,776 |
| 1 | 088 ]0332]099% | | 21,704 | 17,67 |
| 2 | 176 | 0.664 | 0.903 | | 19,677 | 18,56 |
| 3 | 264 ]099% | 0.793 | | 17,28 | 1945 |
| 4 | 352 | 1328|0673 | 1,012 | 14,665 | 20342 |
| 5 | 440 | 1,66 | 0561 | | 12,225 | 21232 |
| 6 | 528 | 1992|0465 | | 10,133 | 22,123 |
| 7 | 616 |2325 0391 | | 852 | 23,013 |
| 8 | 704 |2657 0329 | | 7,169 | 23,904 |
|9 | 792 ]2989 | 0279 | | 6,08 | 24,794 |
| 10 | 880 |3321 0238 | | 5,186 | 25985 |
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/5‘186

Hinh 7.12:So d6 tinh Ian.

Tai d6 sau Z = 8,8(m) tinh tir ddy kh6i méng c6: 6% < 0,2% G . Vay ta lay pham vi

tinh ldn la: h= 8,8 (m).
Tinh lun theo cong thic :

n gl x
CSZ| h|

S=0,8%) —Z—1=0,0195(m)
i=1 EOi
Do lin ctia méng: S =1,95(cm) < Sy, = 8(cm)
Vay do6 lin cia mong 1a dam bao.
7.4.2.6. Tinh toan choc thung dai mong.
Gia thiét 16p bao vé day 5 cm, véi chiéu cao dai la 1,0m = h, =100 - 5 =95cm
+Kiém tra choc thing cot doi dai
P<[a,(b.+c,)+ a,(h4c,)]hy. Ry
¢, ,C, 1a khoang céch trén mat bang tir mép cot dén mép ddy thap choc thung

2 2
a=1,5 /1+(h—°] 15 /1+(%j 2,994
C, 55
h 2
w=1,5 /1+(C—j =1,5 1+ 1°=2,12
2

¢,=55cm
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c,=146 cm

VP=[2,994.(60+146)+2,12.(70+55)]95.8,3=581,747 T
P=9.40,26=362,34 T <581,747T (Thoa man diéu kién choc thung)

2 NM 1
o o

Ni
Qi

1000

1000

i A

2600 L

—

!—\N
L

Hinh 7.13:So d6 thap choc thung.
7.4.2.7. Tinh cudng do trén tiét dién nghiéng theo luc cat .

Diéu kién cuong do duoc viét nhu sau.
Q < [Ibh Ry,

-Q :Téng phan luc cua cdc coc ndm ngoai tiét dién nghiéng+

-b :Bé rong cua dai.

-h, :Chiéu cao hitu ich cua tiét dién dang xét
-R,:Cuong do chiu kéo ctia bé tong

-[1:Hé s6 khong thi nguyén

2
1=0,7. |1+ (h—")
\/ C
Khi C<0,5h, ; [1 dugc tinh theo C=0,5.h,
Khi C>h,, [1= hC_O ,nhung khong nhé hon 0,6.

95’
C=45cm ; [1=0,7. ,[1+ = =1,64

VP=1,64.530.95.8,3=685,346 T
Q=3*40,26=120,78 T
Vay thdo man luc cat trén tiét dién nghiéng

7.4.2.8. Tinh toan do bén va ciau tao méng.

- Diing bé tong B25 c6 R, = 145(kG/cm?)

- Thép chiu luc Ay c6 R, = 2800(kG/cm?)

- Lay chiéu sau chon dai la: -1,2 (m)

- Tinh todn momen va dat thép cho dai coc :
+ Momen tuong tng v6i mat ngam I-1:

M; =1,*(P, + Py + Py7)+1,%(P, + Py + Pyg)
P, =P, =P, =P" =40,27(T)

max

P2 = PIO = P18 = Pttt)tz 40,26(T)
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r, =1,51(m) ; r, =0,61 (m)
M, = 1,51%3%40,27+0,61%3%40,26 =256,099(Tm)
Dién tich dién ti€t ngang co6t thép chiu M,

Eo___ M _ 25609900
47 0,9%h*R,  0,0%(100-15)*2800

116,385(cm?)

Chon 19¢28 c6 A, =117,04 (cm?)
Khoang cach gitra cac thanh cot thép: a = 130(mm)
Chiéu dai thanh thép I’ = 6600(mm)
+ Momen tuong ttng v6i mat ngam II-11:
My =13%(P, + P, + Py + P, + Ps + P+ P, + Py)

= P" =40,25(T)

min

P2,P3,P4,P5,P6, 7—6*Ptt_6*40,26(T)

P, = P" =40,27(T)

r;=1-0,3=0,7(m)
My, = 0,7*(6*%40,26+40,27+40,25) = 322,08(Tm)
Dién tich dién ti€t ngang cot thép chiu My,

Fu = M, = 32208000 = 107,28(cm?)
0,9*h',*R,  0,9*81,5*2800

Chon 35¢20 c6 A = 109,9(cm?)
Khoang cach giira 2 c¢6t thép a = 190(mm)
Chiéu dai thanh thép b’ = 2330(mm)

C4u tao chi tiét dai mong PC2 xem ban v€ két cau mong.
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Hinh 7.14:B6 tri thép dai méng truc D-D,-2.
7.5. Tinh toan mong truc E.
7.5.1. So bo xac chon kich thuéc coc ,dai coc.

- Theo TCXD 205-1998 nha khung bé tong cot thép c6 tuong chen thi tri s6 bién

dang gi6i han cho phép cuia nén la:
AS,, =0,001
S, =0,08(m) = 8(cm).

- So bo chon coc bé tong cot thép tiét dién 30x30(cm), gom hai doan, doan miii coc
dai 9(m) con doan thit hai dai 8,1(m). Thép doc chiu luc dung 4¢18 (F, = 10,18cm?),
thép nhém AIl c6: R =2800(kG/cm®), bé tong lam coc B25 c6: R, = 145(kG/cm’),
7.5.2.X4ac stic chiu tai cua coc
7.5.2.1. Theo vat liéu lam coc.

Qv=0*(R,*F,+ R*A,)
Do coc khong xuyén qua bun hay sét yéu nén ¢ = 1
Cot thép doc ctia coc 4918 c6 A = 10,18 cm?
v= 1*(145%30*30 + 2800*%10,18) = 159004(kG) = 159(T)
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7.5.2.2. Theo diéu kién dat nén.
Chan coc ty 1én cét hat trung chat vira nén coc lam viéc theo so d6 coc ma sat. Stc
chiu tai ctia coc ma sat dugc xac dinh theo cong thic :
Qe=m*(mg* q, * A, + U* > m #£1,)
i=1
Trong do:
m - hé s6 di€u kién lam viéc cua coc trong dat, & day m =1;
Tra bang A3 c6: mg=1,2 ; m; = 1,0;
A, - dién tich tiét dién coc (m);
U - chu vi tiét dién coc (m);
q, - cuong do tinh todn cta déat ¢ chan coc H =18m
— tra bang A1 do6i véi cat hat trung chat vira ta ¢6 cuong do tinh toan cua dat &
chan coc la: g, =464000(kG/m?);

f, - cudng do tinh toan cua dat theo xung quanh coc (kG/m?);
Chia dat thanh céc 16p dong nhét ¢ chiéu day h,< 2(m). Cu thé:

y— T
+ ¢ A
+ +
-+ +
+ T+

1

1200,

1800 |
3000 |

4400
6000
7600
9200
10700
12100
13300
14300

MNN

3600
900 #4500

2000 ,1000,1000,1000, 1400 , 1400 , 1600 , 1600 , 1600 , 1600 ,1200,1200

6400
©

15300

17800
16800

7800

Hinh7.15:Lat cat dia chat.
Tién hanh ndi suy tir bang A2 ta dugc:
Z,=1,8m f, =2112 (kG/m?); h,=1,2m
Z,=3m £,=2650 (kG/m?);  h,=1.2m
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Z,=4,4m ;=770 (kG/m?); h,=1,6m
Z,=6m f,=770 (kG/m?); h,=1,6m
7.=7.6m £,=770 (kG/m?); he=1,6m
7,=9.2m £,=770 (kG/m>): he=1,6m
7,=10,7m £,=6598 (kG/m®);  h,=1,4m
Z,=12,1m f,=6794 (kG/m®);  he=1,4m
Z,=13,3m f,=6962 (kG/m?); hy =1m
Z,0=143m f,,=7102 (kG/m?):  h,=Im
7,,=15,3m f,,=7242 (kG/m?:  h,,=Im
7,,=16,8m f,=7452(kG/m?);  h,=2m

Vay stic chiu tai theo dat nén la:
Q. = 1*1,2#464000%0,3*0,3+ 1*4*0,3[1,2*(2650+2112)+4*1,6*770+
1,4%(6598+6794)+1#(6962+7102+7242)+2%7452]
= 128833(kG) ~128,833 (T)
Ta thdy: Q,.= 128,833 (T) < Qy = 159 (T) do vay ta lay Q,. dé dua vao tinh toan.
Q. _128,833
K 1,4

tc

— Q,= = 92,024 (T).

7.5.2.3. Tai trong tac dung.

- Tai trong 14y tai chan cot dugc 14y tir bang t6 hop noi luc cuia khung K2, ngoai ra
con phai ké dén trong luong cot tAng hdm, tudng ting hdm va gidng moéng. Tién hanh
tinh toan ta c6 bang két qua sau:

Bang 7.5: Tinh todn tai trong tic dung lén khoi méng.

) _ Tai trong tac dung 1én mong .
Moéng | Noi luc - = ; Tong
Khung |[Cot| Tuong | Giang méng
M,(Tm) | 37,721 37,721
E-2 N,(T) | 575,893 6,757 582,65
Qu(T) | 19,227 19,227

—> Tai trong tiéu chudn la:

N =N"/1,15 = 506,65(T)

Q“ = Q"/1,15 = 16,72(T)

M = M"/1,15 = 32,8(Tm)
7.5.2.4. Xac dinh sé coc va bo tri coc.

Ap luc tinh todn gia dinh tdc dung lén d€ dai do phan luc ddu coc gay ra :
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Q92,024
T (3d)?  (3.0,3)

tt

=113,61 (T/m?)

Dién tich so bo d€ dai :
N“ 582,65

- = =5,25(m?)
Py *h'n  113,61-2%1,2%L1

Fd=

Trong do6 :
N® - tai trong tinh toan xac dinh dén dinh dai (T);
Yy - trong luong thé tich binh quan cta dai va dat trén dai (T);
n - hé s6 vuot tai;
h - chiéu sau chon méng (m);
Trong luong cua dai, dat trén dai :
N{=n*F *h*y, = 1,1*5,25%1,2%2 = 13,86(T)
Luc doc tinh todn xac dinh dén d€ dai :

N =N"+N{ =582,65 + 13,86 = 596,51 (T)

< N N" 596,51
S6 luong coc so bo: n = — =
Q, 92,024

=6,48 (coc)

Lay s6 coc n’ =9 coc. Bo tri cdc coc trong mat bang nhu hinh vé.

L 900 , 900 ,
1 T

1200

900
~J
o
o

>
500
i
5

900
1200

240

B

Hinh 7.16:So d6 bo tri coc truc E-2.

Dién tich dé dai thuc té:
F,’ =2,4%2.4 = 5,76 (m?)
Trong lugng tinh todn cua dat trén dai va dai:
Ny =1,1%5,76%(1%2,5 + 0,2%1,69) =17,982(T)

Luc doc tinh toan dén cot d€ dai:
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N* = N"+N! = 582,65 + 17,982 =600,632 (T)
Momen tinh todn xac dinh tuong tng vdi trong tam dién tich ti€t dién céac coc tai dé€
dai :
M'=M"+ Q™. Hy= 37,721 + 19,227%1 = 56,948(Tm)
Luc truyén xudng cac coc day bién :

18 tt
Pn =N' iM 'Xmax

max

n
min nc ZXZ

600,632 + 56,948*0,9
9  6%0,9

P! =7728(T); P =56,19(T); Pl= 66,735(T)

Trong lugng coc: P, = 1,1%0,3°%2,5%17,1 = 4,232(T)

Luc truyén xudng diy bién:
P 4P =7728+4232= 81,512T) <Q,=92,024 ().
Thoa man diéu kién 4p luc 16n nhat truyén xuéng coc ddy bién.

Ptt

= 56,19 (T) > 0 nén khong phai kiém tra diéu kién chéng nho.
7.5.2.5. Kiém tra nén mong coc theo diéu kién bién dang.

Do 1in cia nén méng coc duge tinh theo do 1in nén cta khdi méng quy udc ¢6 mit
cat 1a abed. Trong d6 :

h +¢,.h, +¢,.h & % *
tb:(pl 1 (P2 2 (P3 3 :17 2,4+18 694+38 7’8 =27’2530

h, +h, +h; 16,6

" 0

a= e =6,8133" =6%48'48”

Chiéu dai ctia ddy khoi quy udc canh bec = Ly,

Ly=1,8+0,3+2%16,6%tg6°48'48” = 6,1 (m)
B¢ rong ctia ddy khdi quy udc.

By= 1,8 + 0,3 + 2%16,6*tg6°48'48” = 6,1(m)
Chiéu cao ctia khéi ddy méng quy udc: 17,8(m)
Trong lugng cua dai:

=2,4%2.4%1%2,5 =14,4(T)
Trong lugng 16p sét pha:
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= (6,1*%6,1- 0,3*%0,3*9)*(1,5*1,82 + 0,9*0,87) +

(6,1%6,1%1,2 - 2,4%2,4*1)*1,82
=198,657(T)

Trong luogng cét pha:
= (6,1*%6,1 - 0,3*0,3*%9)*6,4*0,972 = 226,437(T)

Trong lugng cét hat trung:
= (6,1*%6,1 - 0,3*0,3*%9)*7,8%1,012 = 287,327 (T)

Trong lugng coc cam vao cédc 16p:
= 9%0,3*%0,3*16,6%2,5 = 33,615(T)

Téng trong lugng :
N°= 14,4 + 198,657 + 226,437 + 287,327 + 33,615 = 760,436 (T)
Momen tuong tng véi trong tam day khéi quy udc :
M= M“+Q"*12,6 = 56,948/1,15 + 17,982/1,15%17,8 = 327,85 (Tm)

Do léch tam :

M 327,85
=2 = 0.256
= 'N® 522291760436 (m)

Ap luc tiéu chudn & ddy khéi quy udc :

tc tc
o - N"+N, *(1+ Ge ) - 522.29+760,436 , , , 6%0,256,
mn By, *L L,, 6,1*6,1 T 61

Pl =43,15(T/m?); P =25,79(T/m?); P = 34,47(T/m?).

max

Cuong do tinh toan tai day khoi quy udc :

*
m" T, A*By* 7, +B*HM*7/;I +D*c,

R=——=

KIC
op=38"trabing = A =2,11;B=9,44;D=10,8
m=1,4m,=1;K.,=1

* * * *
2,7*1,82+0,9%0,87+6,4*0.97247,8*1012 _ | | 15py o)

Y= 36464478

14%1 )

R = 211%6,1%1,012+9,44%17,8*1.113+10,8%2 = 310,303(T/m>)
Kiém tra:

-251-
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1,2%R = 372,364(T/m?) > P =43,15(T/m?)

max

R =310,303(T/m?) > P, =34,47(T/m?)

Vay c6 thé tinh todn duoc do lin cta nén theo quan niém bién dang tuyén tinh.
Truong hop nay dat nén tir chan coc tré xudng c6 do day 16n. Pay ctia khoi quy udc ¢6
dién tich bé nén ta duing mo hinh nén 1a nira khong gian bién dang tuyén tinh dé tinh

toan.

Ap luc ban than tai vi tri muc nuée ngdm: o, = 2,7%1,82 = 4,914(T/m?)

Ap luc ban than tai ddy 16p sét pha: 6, = 6,* + 0,9%0,87 = 5,697(T/m?)

Ap luc ban than tai ddy 16p cit pha: 6," = 6," + 6,4%0,972 = 11,918(T/m?)
Ap luc ban than cta & ddy khéi quy uée: o™= 6,™ +7,8%1,012 = 19,812(T/m?)
Ung suit gay lun tai ddy khoi quy udc:

o, =P —c"'=34,47 - 19,812 = 13,573 (T/m?)

Chia dét du6i nén thanh cac khéi bing nhau h, < EiTM - %1 1525,
Ta chon h; = 0,88(m), ta c6 ty so: Ly _61 =1
B, 61

Bang 7.6: Tinh toan d¢ lin ctia méng E-2.

Z s - Yan Géli G;t

(m) S amy | mmd | mm)
| o | 000 | 0.00 | 1.000 | | 13,573 | 19,812 |
| 1 | 088 | 029 | 0971 | | 13,18 | 20,703 |
| 2 | 176 | 058 | 0.888 | | 12,05 | 21,594 |
| 3 | 264 | 087 | 0.766 | | 10,397 | 22,485 |
| 4 | 352 [ 1,154 [ 0628 | |45 | 8524 | 23375 |
|5 | 440 | 1443|0511 | 6,936 | 24266 |
| 6 | 528 | 17310412 | | 5592 | 25,156 |
| 7 | 616 | 2,02 | 0332 ] | 4506 | 26,047 |
| 8 | 704 | 231 | 0282 ] | 3,828 | 26937 |
| 9 | 792 |2597 | 0229 | | 3,108 | 27,828 |
| 10 | 880 |23885 0192 | | 2,606 | 28718 |
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Hinh 7.17:So do6 tinh Iun.

Tai d6 sau Z = 6,16(m) tinh tir ddy khdi méng c6: 6% < 0,2* G5 . Vay ta 1dy pham vi
tinh Iin 1a: h= 6,16 (m).
Tinh lin theo cong thuc :

ol %
GZE—h =0,012(m)

n
i=1 0i

S=0,8*
Do lin ctia méng: S = 1,2(cm) < Sy, = 8(cm)
Vay do6 lin cia méng 1a dam bao.
7.5.2.6. Tinh toan choc thung dai méng
Gia thiét 16p bao vé day 5 cm, véi chiéu cao dai la 1,0m = h, =100 - 5 = 95cm
+Kiém tra choc thing cot doi dai

P<[a,(b.+c,)+ a,(h+c,)]hy.R
¢, ,C, la khoang cédch trén mat bang tir mép cot dén mép day thap choc thing
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2
a,=1,5 / - —1 ,5 (%) =2,994
55
2
0=1,5 (h—] (ﬁj 2,994
C, 55
¢,=55cm
c,=55cm

VP=[2,994.(40+55)+2,994.(40+55)]95.8,3=448,546 T
P=6.34,47=206,82 T < 448,546 T
(Thoa mén diéu kién choc thung).

1000

ET: mm
_ 1,1
Lo

— 2400

Hinh 7.18:So d6 thap choc thung.

7.5.2.7. Tinh cuong do trén tiét dién nghiéng theo luc cat .
Diéu kién cuong do duoc viét nhu sau.
Q < [/bh,Ry,
-Q :Téng phan luc cua cdc coc ndm ngoai tiét dién nghiéng
-b :B€ rong ctla dai.
-h, :Chiéu cao hitu ich cua tiét dién dang xét
-R,:Cuong do chiu kéo clia bé tong
-[1:Heé s0 khong thi nguyén

2
1=0,7. 1+(h—°j
C

Khi C<0,5h, ; [ duogc tinh theo C=0,5.h,
Khi C>h,, [1= hC_O ,nhung khong nhé hon 0,6.

95’
C=45cm ; [1=0,7. 1+ 5 =1,64

VP=1,64.530.95.8,3=685,346 T
Q=2%34,47=68,94 T
Vay thdo man luc cat trén tiét dién nghiéng

7.3.2.8. Tinh toan do bén va cau tao mong.
- Diing bé tong B25 c6 Ry= 145(kG/cm?)
- Thép chiu Iuc Ay c6 Rg= 2800(kG/cm?)

- X4c dinh chiéu cao dai coc theo diéu kién dam thung:
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45° 45° S
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OT 1
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- 2400

Hinh 7.19:So d6 xac dinh thap choc thing moéng truc F-2
Vé thap dam thung thi thay ddy thdp nam trim ra ngoai truc cdc coc. Nhu vay dai coc
khong bi dam thung.
- Lay chiéu sau chon dai la: -1,2(m)
- Tinh todn momen va dat thép cho dai coc :
+ Momen tuong tng véi mat ngam 1-1

MI - rl*(P] + P4 + P7)

P,=P, =P" =43,15(T)

max
P,=P;=34,47
r,=0,9-0,35=0,5(m)
M, = 0,6*%(2*43,15+34,47) =72,462 (Tm)
Dién tich dién ti€t ngang cot thép chiu M,

M, _ 7246200

F. = =
“70,9*h,*R,  0,9%(100-15)*2800

=30,13 (cm?)

Chon 8422 c6 A, = 30,41 (cm?)

Khoang céch gitta cac thanh c6t thép: a = 200(mm)
Chiéu dai thanh thép I’ = 2330(mm)

+ MoOmen tuong tng v6i mat ngam II-11

My =r,*(P, + P, + P;)

P; = Prﬁin= 25,79 (T); P, = P:; =3447 (T); P, = Prgax= 43,15 (T).
r,=0,9-0,3=0,6m.
M, = 0,6%100,154 = 62,046(Tm)

Dién tich dién ti€t ngang co6t thép chiu My,

M, _ 6204600
0,9*h',*R, ~ 0,9%81,5%2800

Far = =30,21(cm?)
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Chon 8¢22¢6 F,=30,41(cm?)
Khoang cach gitta 2 cot thép a = 200(mm)

Chiéu dai thanh thép b’ = 2330(mm).

2400

MAT C?T 4 - 4 (TL: 1/25)
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Hinh 7.20:B6 tri thép cot truc E.
C4u tao chi tiét dai mong PC1 xem ban v& két cau méng.
7.6. Tinh toan tuong cu.

7.6.1.Tinh chiéu cao tudng ctr.

- Chiéu sau h6 dao: H=2,5(m) ¢ =17°;7=1,82(T/m’)

- Phuong phép chong vdch hé dao 1a dung van cir ngam, su 6n dinh cta chiing phu

thuoc hoan toan vao stc khang bi dong. Gia thiét tuong cir bi pha hoai do xoay quanh

diém C, & ngay trén mép truc chan van cir, ta sé 14y do sau déng gia dinh 1a d dé tinh

todn. Ta phai tim chiéu sau d dé chon van cir va t6 chiic thi cong.

- T4ch phén tudng cir ¢6 bé rong 1m dé tinh toan.
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Hinh 7.21:So d6 tinh todn tudng ctr.

Cuong do 4p luc chii dong P, = %Kc*y*(H +d)?
Stic khdng bi dong : P, = %Kb* yEd?
R A N N 1 1
D¢ can bang thi 2 Mc=0= ng*d "3 P .*(H+d)
D o s ) 1 3 1 3
Thay gid tri P, va P,vaotaco: 0 = 5 K,.v. D’ - 5 K.. y.(H+d)

Heé s6 ap luc chu dong K, = tg*(45° - %) = 1/tg*(45° + % ) =1/K,

Do d6 thay vao trén va rit gon ta duoc: K,%. D* = (H + d)?
H

Glél ra sé du’qc: d= W
b -

Thay s6 liéu : H=2,5m

0
Ky=te (45" + 2 ) =g 45"+ %)=1,83:>d= 2,5 - =5m)

1,832 -1
Gid tri nay da bo qua chiéu dai CD, nén thuong phai tang 20% dé chiéu sau déng cix
duogc an toan. Vay chiéu sau dong thuc té s 1a dg= 1,2*d = 6,0 (m)
Do d6 t6ng chiéu dai cn thiét ctia cir 1a
L=H+dy=2,5+6,0=8,5(m)
Chon loai ctt dai L = 8,5(m)

7.6.2.Kiém tra chéng troi day.

- Dy dinh chén tudng sau 8,5m, vao 16p dat ther 3 12 4,2m. Lop dat thir 3 ¢6 céc
chi tiéu co 1y vs= 1,92 T/m* ; gbc ma sét trong: ¢ = 18°
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- Cong thuc kiém tra day troi day:
7,DN, +cN,
" 7(H+D)+q
Trong do :
+D: d6 chon sédu cua than tuong D =6 m
+H:d0 dao siu cua hd mong, H=2,5m

+y,: tri binh quéan gia quyén cua trong lwong ty nhién cua céc I6p dat o phia
ngoai ho ké tir mat dat dén day tuong.

v, = 1,82+1,§2 +1,69 ~1,81(T /m°)

+y2: tri binh quan gia quyén cua trong luong tu nhién cua céc 16p dat o phia trong
ho ké tir mat dao dén day tuong.

y, = 1,92;1,82 =1,87(T/m3)
+Ng ; N¢: hé s6 tinh toan kha ning chiu luc gigi han cua dat.
Theo Terzaghi:
2 2
3.z T ¥4

. e[j—g}w . e(%—%).tg(ls)
Nyp=>| ——| == 15 = 4,45

2 cos@5® + ) 2 cos(45° + =)

2 2
Ny = (Ng ~1) - =345~ ~1288
tge tg(15)
DN_ +cN
_ 72DNg+N. _1,87.64,45+0.12.88 o0, o

LT (H+D)+q 181.(6+25)+15

Nhu vdy tuong vay dat su 8,5 m ké tr mat dat tu nhién, vao lop dat tha 3
khoang 4,2m la hop 1y, dam bao diéu kién chong day troi ¢ chan tuong.

q

wnanomen  LLLLILET

H=2.5m
4) W ALONLANLAN) - ‘ T 7V
|
‘ D=6 m
|
it
-8.50
[ |
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Hinh 7.22:So d6 kiém tra chong day trdi & chan tudng
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PHAN III: THI CONG
CHUONG 8:THI CONG PHAN NGAM.

* Co s6 tinh toan.

Mot cong trinh gom c6 nhiéu bo phan két cau tao thanh ma méi bo phan lai c6 thé
c6 nhiéu qua trinh cong tic t6 hop nén (chang han mot két cau bé tong cot thép phai cé
cac qua trinh cong tac nhu: dat c6t thép, ghép van khuon, dic bé tong, bao dudng bé
tong, thao d& cot pha...). Do d6 ta phai chia cong trinh thanh nhitng bo phan két cau
riéng biét va phan tich két ciu thanh cic qué trinh cong tdc can thiét dé hoan thanh
viéc xay dung cdc két cdu d6 va nhat 1a dé c6 duoc day du cdc khoi luong can thiét cho
viéc 1ap ti€n do. Muon tinh khoi lugng cac qua trinh cong tac ta phai dua vao cac ban
vé két cdu, ban vé thiét k& so b hoic ciing ¢6 thé dua vao céc chi tiéu, dinh mic cla
nha nudc.

* Cac nogi dung tinh toan.

Do thoi gian ¢é han nén trong d6 an nay em chi tinh toan khdi luong cho cac cong
tac sau:

- Cong tac van khuon, c6t thép, bé tong cho cac ting, mong.

- Cong tac ép coc, dao dat, pha dau coc.

- Cong tac xay tuong, trat tudng, son tuong.

- Cong tac lap dung cira va mot s6 cong tac khac.

* Phuong phap tinh toan.

Phuong phép tinh toan & day chu yéu la phuong phap thong ké véi su trg gidp cua

phan mém Excel2003 trén mdy tinh. Sau khi tinh todn két qua duoc thé hién thanh

bang trong phan phu luc tinh toan.
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8.1. THI CONG EP COC.

8.1.1. So lugc vé coc va cac yéu cau ky thuat déi véi thi cong coc ép.

- Cong trinh nay st dung coc bé tong c6t thép c6 tiét dién 1a 30x30cm. Téng chiéu
dai ciia mot coc 1a 12,1(m) ;14,1(m) ;17,1(m), dugc chia lam 2 doan.

- Cong tac san xudt coc bé tong phai dap Gng cac yéu cau thiét k€ va phai tuan theo
cac quy dinh hién hanh ctia Nha nudc.

- Mit ngodi ctia coc phai phiang nhin, nhitng chd khong déu dan va 16m trén bé mat
khong duoc vuot qua 5 mm, nhitng cho 16i trén bé mat khong vuot qua 8 mm.

- Trong qua trinh ch€ tao coc s& ¢6 nhiing sai sd vé kich thudc. Viéc sai s6 nay phai
nam trong pham vi cho phép.

- Coc phai duoc vach sin dudng tim rd rang dé may kinh vi ngadm thuan loi.

Nghiém thu cdc coc, ngoai viéc truc ti€p xem xét coc con phai xét 1y lich san phiam.
Trong 1y lich phai ghi rd: Ngay thang san xuat, tai liéu thiét k€ va cuong do bé tong
cuia san pham.

- Trén san pham phai ghi rd ngay thang san xuét va méac san phdm béang son do &
ché dé nhin thdy nhat.

- Khi x&p coc trong kho bai hodc 1én céc thiét bi van chuyén phai dit 1én cac tim ké
cd dinh cdch diu coc va miii coc 0,207 1an chiéu dai coc.

- Coc d€ & bai c6 thé xé&p chdng 1én nhau, nhung chiéu cao mdi chéng khong qud
2/3 chiéu rong va khong dugc qua 2m. Xép chdng 1én nhau phai chi y d€ chd ¢ ghi
mac bé tong ra ngoai.

8.1.2. Yéu cau ky thuat déi véi viéc han néi coc.

- Truc ctia doan coc dugc noi trung véi phuong nén.

- Bé mat bé tong & 2 dau doc coc phai ti€p xic khit véi nhau, truong hop ti€p xtic
khong khit phai ¢ bién phap lam khit.

- Kich thuéc duong han phai dam bao so véi thiét ké.

- Pudng han noéi cac doan coc phai cé trén ca 4 mat cua coc.
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8.1.3. Lua chon phuong an thi cong.
Viéc thi cong ép coc thudng c6 2 phuong an phd bién.

Phuong 4n 1: Tién hanh dao h6 méng dén cao trinh dinh coc sau d6 dua may

moc thi€t bi ép dén va tién hanh ép coc dén do sau can thiét.

- Uu diém: Khong phai ép am, viéc ddo ho méng thuan loi, khong bi can trd bdi cac
dau coc.

- Nhuoc diém: O nhiing noi c6 muc nudc ngdm cao viéc dao h6 moéng trudc roéi maéi
thi cong ép coc khoé thuc hién dugc. Khi thi cong ép coc néu gap mua 16n thi phai cé
bién phap hit nuée ra khoi hé méng. Viéc di chuyén mdy mdc, thi€t bi thi cong giap
nhiéu kho khan.

- K&t luan: Phuong an nay chi thich hgp véi mit bang cong trinh rong, viéc thi cong
moéng can phai dao thanh ao 16n.

Phuong 4n 2: Tién hanh san mat bing so bo dé tién di chuyén thiét bi ép va

van chuyén coc, sau d6 ti€n hanh ép coc. Khi ép xong ta mdi ti€n hanh dao dat
hé méng dé thi cong phan dai coc, hé giang dai coc.

- Uu diém: Viéc di chuyén thiét bi ép coc va cong tidc van chuyén coc thuan Ioi.
Khong bi phu thudc vao muc nuéc ngdm. C6 thé 4p dung véi cac mit bing thi cong
rong hoac hep déu duoc. Toc do thi cong nhanh.

- Nhugc diém: Phai st dung thém céc doan coc ép am. Cong tac dat gap kho khan,
phai dao thu cong nhiéu, khé co gidi hoa.

- Két luan: Viéc thi cong theo phuong phdp nay thich hgp véi mat bang thi cong
hep, khoéi lugng coc ép khong qud I16n. Véi nhitng diac di€ém nhu vay va dua vao mat
bang cong trinh thi cong 1a nho nén ta tién hanh thi cong ép coc theo phuong én 2.
8.1.4. Chon may thi cong ép coc.

* Chon may ép coc.
Dé dua coc xuong do sau thiét k& thi mdy ép can phai ¢6 luc ép :
P, > k*P,
P. ... - luc ép 16n nhat can thiét dé dua coc dén do sau thiét ké.
k = (1,2 + 1,5) phu thudc vao loai dat va tiét dién coc.

P, - Téng stic khang titc thoi clia nén dat tac dung 1én coc.
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Theo két qua tinh todn tir phan thiét k€ méng co :
P.=99,67 (T)
Luc ép danh dinh ctia may ép
Py > k*P,=1,5%99,67 = 149,51(T)
boi trong khi ép la cac khoi bé tong c6 kich thude 2,5x1,5x1m(9,4T). Khoi lugng

doi trong t6i thiéu can 1a 150(T). So khoi doi trong 1a: % =16 khoi. Vay ta bo tri moi

bén 8 khoi doi trong la dugc.
Ta chon may ép ETC-03-94 do phong nghién cttu thuc nghiém két cadu cong trinh
truong Pai hoc Xay dung thiét k€. C6 cdc dic diém nhu sau:
- M4y ép coc bé tong cot thép bang d6i trong ngoai, ép duoc cac coc c6 tiét dién tir
15 x 15+ 30 x 30cm.
- Luc nén doc truc theo phuong thang ding dat & ddu coc do 2 xi lanh c6 dudng
kinh D = 20cm thuc hién:
+ Dién tich hiéu dung: F = 628,3 cm?
+ Hanh trinh: h = 130cm
- Tram bom c6 ap luc 2 cap:
+ Cap ap luc 1: P, = 160 kG/cm?
V =105 //phiit
+ Cép 4p luc 2: P, = 250 kG/cm?
V =40 //phut
Viéc chuyén cap dp luc dugc thuc hién tu dong bang dp luc trong. Péng ho do 4p
luc dugc st dung 1 trong 3 thang do: 100; 160; 250 kG/cm?.
Véi cép éap luc 1: Gia tri luc ép 16n nhat ma may dat dugc
Poox = F¥0,5%2%P ., = 628,3*1*160 = 100,528 (T)
Vi cap ap luc 2: Gia tri luc ép 16n nhat ma may dat duoc
P = F *1%P_.» = 628,3%1%250 = 157,075 (T)
Nhu vay véi luc ép ctia ting cap ap luc nhu vay thi thoa man coc dugc ép xuong
dat. Trong trudng hop gap phai su c6 thi luc ép nay van di kha nang lam pha hoai vat

liéu lam coc.
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Hinh 8.1:So do ép coc.

* Chon cn cau phuc phu cong tac ép coc.
Can ct vao trong lugng coc, trong lugng khoi doi trong va do cao cén thiét dé chon
cau.
Trong luong 1 doan coc: 0,3%0,3*2,5*8,1 = 1,823 (T)
Trong luong 1 khoi bé tong doi trong: 9,4 (T)
Do cao can thiét: H, = Hy+ h, + h, + h; + h,
Trong do:
H,: Chicu cao gia ép 4,5m
h,: Khoang cich an toan 1m
h,: Chiéu cao cau kién (coc) 6,1m
h;: Chiéu cao thiét bi treo budc: 1,5m
h,: Chi€u cao méc nang 1,5m
—->H,=45+1+8,1+1,5+1,5=16,6(m)
Dua vao [12], ta chon can truc KX - 4362, loai tay can L = 22,5 (m) ¢6:
Quin = 7(T) Quax = 12,5 (T)
R in = 6(m) Rax =16 (M)
H,.,=16(m)  H,, =21,5(m)
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Van toc nang, ha vat 1,5m/phuit

* Yéu cau k¥ thuat doi véi thiét bi ép coc:

- Luc nén (danh dinh) 16n nhat cua thiét bi khong nho hon 1,4 1an luc nén 16n nhat
P, yéu cau theo quy dinh cua thiét ké.

- Luc nén cua kich thuy luc phai dam bao tac dung doc truc coc khi ép dinh, khong
gay luc ngang khi ép.

- Luc nén cua kich phai dam bao tic dung déu trén mit bé mat bén coc khi ép (ép
om), khong gay luc ngang khi ép.

- Chuyén dong cta pittong kich phai déu va khong ché dugce t6c do ép coc.

- Bong ho do ap luc phai tuong xding véi khoang luc do.

- Thiét bi ép coc phai ddm bao diéu kién d€ van hanh, theo ding quy dinh vé an
toan lao dong khi thi cong.

8.1.5. Phuong phap ép coc.
- Chuén bi ép coc:

+ Phai loai bd nhitng doan coc khong dat yéu cau k§ thuat ngay khi kiém tra truéc
khi ép coc.

+ Trudc khi ép nén tham do phat hién di vat, du tinh kha nang xuyén qua cdc 6 cdc
hodc lu6i sét.

+ Khi chuén bi ép coc phai c6 diy du bao cdo khao sat dia chat cong trinh, biéu dé
xuyén tinh, ban d6 cdc cong trinh ngam. Phai c6 ban d6 bé tri mang ludi coc thudc khu
vuc thi cong, ho so vé san xudt coc.

+ D€ dam bao chinh xéc tim coc ¢ cac dai méng, sau khi ding mdy dé kiém tra lai
vi tri tim moéng, cdt theo truc ngang va doc, tur cic vi tri nay ta xac dinh duogc vi tri tim
coc bang phuong phép hinh hoc thong thudng.

- Van chuyén va lap rap thiét bi ép:

+ Van chuyén va lap rdp thiét bi vao vi tri ép. Viéc 1dp dung mdy duogc ti€n hanh tix
duéi chan d€ 1én, ddu tién dat dan sat-xi vao vi tri, sau d6 lap dan mdy, bé mdy, doi
trong va tram bom thuy luc.

+ Khi 1dp dung khung ta ding may kinh vi d€ can chinh cho cac truc ctia khung
mdy, kich thuy luc, coc nim trong mot mat phang, mat phang nay vuong géc véi mat
phéng chuén cia dai coc. Po nghiéng cho phép <5%, sau cuing 1a lap hé théng bom diu
vao may.

+ Kién tra lién két c6 dinh may xong, ti€n hanh chay thir dé kiém tra tinh 6n dinh
cta thiét bi ép coc.

+ Kién tra coc va van chuyén coc vao vi tri trudc khi ép coc.

- Vach huéng ép coc:
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Huéng ép coc dugc thé hién trén ban vé thi cong ép coc.
- Ep coc:

+ Gan chit doan coc C1 vao thanh dinh huéng cua khung mdy. Poan coc diu tién
C1 phai dugc can chinh dé truc ciia Cl triing véi truc di qua diém dinh vi coc (dung
may kinh vi dat vuéng géc véi truc cta vi tri €p coc). Do 1éch tam khong 16n hon 1 cm.

+ Khi ma trdu ma sat ngam ti€p xiic chat véi coc Cl thi diéu khién van dau tang dan
ap luc, can chid y nhitng giay dau tién, dp luc ddu nén ting cham, déu dé doan coc Cl
cam sau vao 16p dat mot cdch nhe nhang vdi van téc¢ xuyén khong 16n hon 1 cm/s.

+ Do 16p dat trén cung la dat 1ap nén dé c6 nhiéu di vat, vi vay dé dan dén hién
tuong coc bi nghiéng. Khi phat hién thiy coc nghiéng phai ding lai, can chinh ngay.

+ Sau khi ép hét doan C1 thi tién hanh 1dp dung doan C2 dé ép ti€p.

+ Dung can c4u dé cau lap doan coc C2 vao vi tri ép, can chinh dé dudng truc cla
doan coc C2 trung véi truc kich va duong truc C1, do nghiéng ctia C2 khong qua 1%.

+ Gia tai lén doan coc C2 sao cho 4ap luc & mit ti€p xtic khoang 3+4 Kh/cm? dé tao ti€p
xtic giita bé mat bé tong cua hai doan coc. Néu bé tong mat tiép xtic khong chit thi phai
chén bing cédc ban thép dém sau d6 mdi tién hanh han noi coc theo quy dinh clia thiét ké.
Khi han xong, kién tra chit luong méi han sau dé méi tién hanh ép doan coc C2.

+ Tang dan luc nén dé mdy ép c6 du thoi gian can thiét tao du luc ép thang luc ma
sat va luc khang cuia dit & miii coc dé coc chuyén dong.

+ Khi doan coc C2 chuyén dong déu méi tang dan 4p luc lén nhung van toc coc di
xuong khong qua 2 cm/s

+ Khi ép xong doan C2 tién hanh n6i doan coc ép am véi doan coc C2 d€ ti€p tuc ép
coc xuong do sau thi€t ké (-1,3m).

+ Viéc ép coc duoc coi la két thic 1 coc khi :

++ Chiéu dai coc dugc ép sau trong long dat khong nho hon chiéu dai ngan nhat
quy dinh Ia 20 cm.

++ Luc ép cuoi cung phai dat tri so thiét k€ quy dinh trén su6t chiéu sau xuyén >
3d = 0,9 m, trong khoang d6 van téc xuyén <1 cm/s.
- Chuy:

+ Doan coc C1 sau khi ép xuoéng con chira lai mot doan cdch mat dat 40+50 cm dé
dé thao tdc trong khi han.

+ Trong qua trinh han phai gilt nguyén ap luc tic dung lén coc C2.

8.1.6. Xur 1y coc khi thi cong ép coc.

Do cau tao dia tAng dudi nén dat khong dong nhat cho nén trong qua trinh thi cong
ép coc c6 thé xay ra cdc trudng hop sau:

- Khi ép dén do sau nao d6 ma chua dat dén chiéu sau thiét k€ nhung luc ép dat. Khi
d6 giam bét toc do, tang luc ép tir tir nhung khong 16n hon P, néu coc van khong
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xu6ng thi ngung ép, bdo cho chil cong trinh va bén thiét k& dé kiém tra va xt Iy.
Phuong phap xu 1y 1a st dung cac bién phap phu trg khac nhau nhu khoan phap, khoan
dan hoac ép coc tao 16.

- Khi ép coc dén chiéu sau thiét k€ ma ap luc tdc dung 1én ddu coc van chua dat dén
ap luc tinh toan. Truong hop nay xay ra khi dat dudi gap 16p dat yéu hon, vay phai
ngung ép va bdo cho thiét k& biét dé cung xir ly. Bién phdp xir Iy 1a kiém tra xac dinh
lai dé€ n6i thém coc cho dat 4p luc thiét k& tdc dung lén dau coc.

8.1.7. Nhat ky thi cong.

- Méi t6 mdy ép déu phai c6 s6 nhat ky ép coc.

- Ghi chép nhat ky thi cong cac doan coc dau tién gom viéc ghi cao do ddy mong, khi
coc da cam sau tir 30+50cm thi ghi chi s6 luc nén dau tién. Sau d6 khi coc xuéng duge 1m
lai ghi luc ép tai thoi diém d6 vao nhat ky thi cong ciling nhu khi luc ép thay doi dot
ngot.

- Dén giai doan cudi cing 1a khi luc ép c¢6 gid tri 0,8 gia tri luc ép gi6i han t6i thiéu thi
ghi chép ngay. Bat dau tir day ghi chép luc ép vdi timg do xuyén 20 cm cho dén khi xong.

- Pé kiém tra kha niang chiu luc clia coc ép ta xac dinh stic chiu tai clia coc theo
phuong phép thtr tai trong tinh. Quy pham hién hanh quy dinh s6 coc thu tinh >0,5%
tong so6 coc nhung khong it hon 2 coc. 0 day ta chon s6 coc thtr 1a 3 coc la du.

- Céch gia tai trong tinh c6 nhiéu cdch gia tai nhung & day, do stic chiu tai ctia coc
12 khong 16n nén ta diing cac coc bén canh d€ 1am coc neo

- Tai trong dugc gia theo ting cap bang 1/10+1/15 tai trong gidi han da xac dinh
theo tinh toan. ing vGi moéi cap tai trong ngudi ta do do lin cta coc nhu sau: Bon lan
ghi s6 do trén dong ho do lin, méi 1an cach nhau 15 phiit, 2 14n cdch nhau 30 phit sau
d6 cit sau mot gio lai ghi s6 do mot 1an cho dén khi coc lin hoan toan 6n dinh dudi cap
tai trong d6. Coc coi 1a lin 6n dinh duéi cép tai trong néu né chi lin 0,1 mm sau 1

hoac 2 gio tuy loai dat dudi mii coc.
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8.2.Thi cong nén mong.
8.2.1. Bién phap ki thuat dao dat ho mong.
8.2.1.1.Bién phap dao dat.

- Chiéu sau ddy hé dao la 2,5(m), néu dao theo méai doc tu nhién thi khoang mé
rong doi s€ qua 16n, mat khac dat khong da do rong cho phép. Nén ta phai dung cir
chong vach dat & cac mat nha, cach canh dai méng 1(m).

Phuong an 1: Pao 1 ao méng dén do sau day dai, nhu vay thi thi cong don gian
nhung s& tang khoi lugng dao (kéo theo ca khoi luong dap vé sau). Pong thoi sé phai
1am bo phan d& van khuon toan bo ddy gidng méng. Nhu vay,rd rang phuong dn nay
rat ton kém (khong kinh t€).

Phuong dn 2: Pao bang may t6i cao do ddy giang 2,2(m), sau d6 ti€n hanh dao dat
dai méng va phan coc chi€ém chd bang thl cong. Nhu vay ta chi phai ghép van khuon
day giang tai phia ddu giang chd dai méng (do ¢6 mai doc ctia dat hé méng).

- Nhu vay phuong dn 2 kha thi hon vi tat ca nhitng uu diém ctia n6: Khéi luong dao
it ma lai kinh t€. Vay chon phuong 4n 2 dé€ thi cong.

- Trudc khi tién hanh dao dat thi don vi thi cong can cam cac cOt moc xdc dinh kich
thudc ho dao.

- Vi tri clia m6c coc dat ngoai dudng di clia xe may va phai c6 kiém tra.

- Theo thiét k€&, ddy moéng cong trinh sau 2,5m so véi mat dat tu nhién, mat méng
cach mat dat tu nhién 1,4(m), be day 16p BT 16t duéi ddy méng 1a 10cm.
8.2.1.2. Tinh toan khoi lugng dat dao.

Pao sat dén tuong ctr tai 4 mat ¢6 ctr (hé méng hinh hdp )

H6 dao sau H = 2,2(m), dién tich ddy méng ,va xung quanh 1a: 815,82(m?)

Dién tich phan coc chi€ém ché 1a: 207,77(m?)

Vay khéi lugng déit dao bang thii cong 1a:

V.= 207,77%0,3 = 62,33(m?)
Khoi luong dat dao bang mady 1a:
Vi = 2,2%815,82 = 1795(m”)
8.2.2. Té chiic thi cong dao dat ,chon may dao dat.

- Viéc chon mdy phai dugc ti€n hanh dudi su két hop gitta dic diém clia mdy véi
cac yéu t0 co ban cua cong trinh nhu muc nudc ngam, pham vi di lai, chuéng ngai vat
trén cong trinh, khoi lugng dat dai va thoi han thi cong.

- Khi dao ta dao theo nguyén tac & xa trudc, géc trong clia cong truong ta dao trude roi
dao ra phia cng cong trudng. Dat dugc dem d6 bang o0td chuyén chd. Trong khi dao ta s&
tao nhitng ho ga thu nudc & ddy méng ding bom chuyén dung dé bom nudc ra.
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- Qu4 trinh dao dat dugc két hop véi viec dung xe chuyén dung dé van chuyén dat

di. Vay ta chon mdy xtdc giu nghich (dung dong co bang thuy luc) v6i ma hiéu EO-
3322Bl1 ¢6 cac thong so k¥ thuat sau:

Bang 8.1: Thong s6 k¥ thuat cia may dao dat EO-3322Bl.

Thong so ky thuat Don vi Gia tri
Ban kinh dao R m 7,5
Dung tich gau V m’ 0,5
Chiéu cao nang giu m 4,8
Chiéu sau ho dao: H m 4,2
Trong lugng may T 14,5
T, gidy 17
Chiéu rong: b m 2,7
Chiéu cao: ¢ m 3,84

* Tinh nang xuat mdy dao:
N = g*(Ky/K)*Ny *K,, (m'/h)
Trong do:
- q: Dung tich giu, q = 0,5 (m?)
- K: Hé s6 ddy gau phu thuoc vao loai gau, cap va do 4m cta dat
K, = 1,1.
- N S6 chu ky trong mot gio: N, = 3600/T,,
Toi = ta ™Ky *Kguay (5)
Véi:
+ T, : Thoi gian mot chu ky
+ ty= 17 (s) khi géc quay ¢ = 90°
+K,, : Hé s6 phu thugc vao diéu kién dé dat chia mdy,
K,, = 1,1 (d6 dat 1én thung xe)
+ Ky = 1 khi @ =90°
- Ki: Hé s06 sir dung thoi gian K= 0,7
ST, =17. 1,1. 1= 18,7(s)

N=05 DL 3600
1,2 187

.0,7=61,76 (m’/h)
* Tinh s0 ca may:

Khéi lugng dat ddo trong mot ca: 8 x 61,76 = 494 (m?/ca)
S6 ca may can thiét la:
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=V 175 5 63¢ca)
N 494

ca

Nhu vay dao dit bang may mat 4 ngay.

| |

il A

Hinh 8.2:may dao dat.
8.2.3. Cong tac pha dau coc va do bé tong dai mong va giang mong.
8.2.3.1. Cong tac pha bé tong dau coc.

- Bé tong dau coc dugc pha bd 1 doan dai 0,35m. Ta st dung cdc dung cu nhu

may ph4 bé tong, trong, duc...

- Yéu ciu cta bé mat bé tong dau coc sau khi pha phai ¢6 do nham, phai vé
sinh sach s& bé mit ddu coc truéc khi d6 bé tong dai nhim trdnh viéc khong lién
két gilt bé tdong coc véi bé tong dai.

- Phan dau coc sau khi dap bo phai cao hon cot day dai 1a 15cm.
8.2.3.2. Bé tong 16t ddy dai, giang.

- Truéc khi d6 bé tong 16t ddy dai, ddy giang ta dam dit & ddy mong bang dam
tay. Ti€p d6 tron bé tong mac 100 # d6 xuéng ddy moéng.

- Khai lugng bé tong 16t (tinh toan & phan lap ti€n do thi cong)

- Khéi luong bé tong 16t méng khong 16n 1am, mat khac mac bé tong 16t chi
yéu cdu M100 do vay chon phuong dn tron bé tong bang mdy tron ngay tai cong
truong la kinh t€ hon ca.

- Tron bé tong cho tiing nhém mong (gidng). Trong ngay dao duoc bao nhiéu

mong (gidng) thi s& d6 bé tong 16t tat ca s6 mong (giang) dao dugc.
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- Tron bé tong: Cho may chay truéc 1 vai vong. Néu la tron mé bé tong dau
tién thi nén dé6 mot it nudc cho uGt vo ¢6i tron va ban gat, dé cot lieu va nudc vao
tron déu, sau d6 cho xi mang vao tron cho dén khi duogc.

- Khi tron phai luu y, néu dung cat 4am thi phai l1ay luong cét tang lén. Néu do
4m cua cat tang 3% thi lugng cat phai l1ay ting 25-30%, va luong nudc giam di.

- Chon mdy tron tu do (loai qua 1, xe day).

Bang 8.2: Thong s6 k§ thuat cua may tron SB-30V.

Goc
_ .. | Vthing| V xuat | D,,, soi | Nquay |Thoi gian|Cong suat
Ma hiéu . ) } Khi tron
tron (L) | lieu (L) | d4 (mm) | (v/phadt) | tron (s) (KW) —_—
Khi do
7+10
SB-30V| 250 165 70 20 60 4,1
45+50

- Loai thiing nay din dong nghiéng thiing bang thu cong, kich thudc gidi han:
Dai 1,915 m; rong 1,59 m; cao 2,26 m
- Tinh nang sudt cia may tron
Vallia 9
1000 °
V - Dung tich hitu ich ctia mdy, bang 75% dung tich hinh hoc :

k, - Hé so thanh pham clia bé tong lay bing 0,7
k, - Hé s6 st dung mdy tron theo thdi gian, 18y bang 0,92.
3600

n - S6 mé trén trong 1 gid. n = ——
ck

ty - Thoi gian hoan thanh mot chu ky.
ty = t+ bF Gt G+t
t, - Thoi gian d6 cot liéu vao thang tron: 20 s
t, - Thot gian quay thung tron: 60 s
t, - Thoi gian nghiéng thung d6 bé tong: 5 s
t, - Thoi gian d6 bé tong ra: 20 s
ts - Thoi gian quay thung vé vi tri cii: 5s
Vay thoi gian mot chu ky t,=110 s.
~ 3600

= =32 coi
110
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_0,75*250*32*0,7
1000

Vay: P *0,92 = 3,8 m’/gio

8.2.3.3. Cong tac van khuon.
* Yéu cau ky thuat:
- Lap dung:

+ Coffa, da gido phai duogc thiét k€ va thi cong dam bao do cing, 6n dinh, dé
thdo 1dp khong gay khé khin cho viéc do va ddm bé tong.

+ Coffa phai duoc ghép kin, khit dé khong 1am mat nuéc xi miang, bdo vé cho
bé tong méGi d6 dudi tic dong cla thoi tiét.

+ Bé mat coffa khi ti€p xic vGi bé tong can dugc chong dinh.

+ Coffa thanh bén ctia cdc két cdu tudng, san, dim cot nén lap dung sao cho
phu hop véi viéc thdo d& sém.

+ Tru chong cua da gido phai dit vitng chac trén nén cing khong bi trugt va
khong bi bién dang khi chiu tai trong trong qua trinh thi cong.

+ Trong qua trinh 14p, dung coffa cin cdu tao 1 s6 16 thich hop & phia du6i khi
co rlta mit nén nudc va rdc ban thodt ra ngoai.

+ Khi lap dung coffa da gido dugc sai s6 cho phép theo quy pham.

- Théao do:

+ Coffa da gido chi dugc thdao dd khi bé tong dat cuong do cén thiét d€ két cau
chiu dugc trong luong ban than va tai trong thi cong khac.

+ Céac bo phan coffa da gido khong con chiu luc sau khi bé tong da dong cing
thi ¢6 thé thdo d& khi bé tong dat 50daN/cm?.

+ Dai véi coffa da gido chiu luc chi dugc thao d& khi bé tong dat cuong do quy
dinh theo quy pham.

+ Khi thdo d& coffa da gido & cdc san d6 bé tong toan khoi ciia nha nhiéu tang
nén gitt lai toan bo da gido va cot chong & tdm san ndm ké dudi tAm san sap do beé
tong.

* Thiét ké van khuon:
- Lua chon loai coffa st dung:

Van khuon kim loai do cong ty thép NITETSU cua Nhat Ban ch€ tao.

- Bo van khuon bao gom:

+ Céac tam khuon chinh.
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+ Cac tam goc (trong va ngoai). Cac tAm van khuon nay duogc ché tao bang ton,
c6 suon doc va suon ngang day 3mm, mat khuon day 2mm.

+ Cac phu kién lién két: méc kep chit U, chot chit L.

+ Thanh chéng kim loai.
- Uu diém clia bo van khuon kim loai:

+ C6 tinh da nang, duoc lap ghép cho cdc doi tugng két cau khdc nhau: mong
khéi 16n, san, dam, cot, bé ...

+ Trong luong cdc van nho, tién cho viéc van chuyén bang thi cong.

+ C4c dac tinh k¥ thuat ctia tdim van khuon dugc néu trong bang sau:

Bang 8.3: Pac tinh k¥ thuat tdim khuon goc trong.

- Rong Dai
Kiéu (mm) (mm)
1800

150x150 1500

‘ ‘ I 1200
O

100x150 750

600
Bang 8.4: Dac tinh k¥ thuat tdm khudn gdéc ngoai.
2 Rong Dai
Kiéu (mm) (mm)
1800
1500
] 1200
[oT o o1 o o[ o o T o o T o > 100X100 900
750
600
Bang 8.5: Dic tinh k§ thuat clia tim van khuon phang.
Rong Dai Cao Mo6men quan | Momen khéing
(mm) (mm) (mm) tinh (cm?) udn (cm?)
300 1800 55 28,46 6,55
300 1500 55 28,46 6,55
220 1200 55 22,58 4,57
200 1200 55 20,02 4,42
150 900 55 17,63 4,3

* Lap dung van khuon:
- Thi cong 1ap cac tdm coffa kim loai, dung lién két 1a chét U va L.
- Tién hanh lap cdc tdm nay theo hinh dang két cdu mong, tai cdc vi tri goc

dung nhitng tdm coffa gbc.
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- Tién hanh lap dung cac thanh chong.

- Coffa dai coc duoc lap sdn thanh ting mang vitng chic theo thi€t k&€ & bén
ngoai h6 moéng.

- Dung cén cau, két hop v6i thli cong dé dua van khuon t6i vi tri clia tirg dai.

- Khi cdu ldp chd y nang ha vdn khuon nhe nhang, tranh va cham manh gay
bién dang cho van khuon.

- C6 dinh cdc tdm mang v4i nhau theo ddng vi tri thiét k&€ bang cdc day chang,
neo va cay chong.

- Truéc khi d6 bé tong, mat van khuon phai duoc quét 1 16p dau chong dinh.

- Dung mdy thuy binh hay mdy kinh vi, thuéc, day doi dé kiém tra lai kich
thudc, toa do cua cac dai.

* Thao do van khuon:

- Do véan khuon dai méng khong phai la van khuon chiu luc nén sau 2-3 ngay ta
c6 thé thdo d& van khuon.

- D6 bam dinh cla bé tong va van khuon ting theo thoi gian do vay néu dé lau
s€ lam cham tién do thi cong, nang suat cta van khuon sé khong cao va gay nhiéu
khé khan khi théo.
8.2.3.4. Cong tac cot thép.

* Yéu cau ky thuat:
- Gia cong:

+ Cot thép truée khi gia cong va trude khi d6 bé tong cdn dam bdo: Bé mat
sach, khong dinh bun dat, khong c¢6 vay sat va cac 16p ri.

+ Cot thép can dugc kéo, udn va nan thang.

+ Cot thép dai coc dugc gia cong biang tay tai xudng gia cong thép cla cong
trinh. St dung vam dé uén sat. Sir dung san hoidc cua dé cit siat. Cac thanh thép sau
khi cat dugc buodc lai thanh b6 cung loai ¢6 danh d4u so hiéu thép dé trdnh nham
14n. Thép sau khi gia cong xong duoc van chuyén ra cong trinh bing xe cai tién.

+ Cac thanh thép bi bep, bi giam ti€t dién do lam sach hoac do ciac nguyén
nhan khic khong vugt quéd gidi han duong kinh cho phép 1a 2%. Néu vuot qua gidi
han nay thi loai thép d6 dugc st dung theo dién tich tiét dién con lai.

+ Cit va uén cot thép chi duge thuc hién bing cdc phuong phép co hoc. Sai s
cho phép khi cat, uon l1ay theo quy pham.

- Noi buoc cot thép:
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+ Viéc noi budc cot thép: Khong ndi & cac vi tri ¢6 nodi luc 16n.

+ Trén 1 mat cit ngang khong qud 25% dién tich tong cong cot thép chiu luc
duoc noi (véi thép tron tron) va khong qua 50% d6i véi thép gai.

+ Chiéu dai n6i budc cot thép khong nhé hon 250mm vé6i c6t thép chiu kéo va
khong nhd hon 200mm c¢6t thép chiu nén va dugce 14y theo bang cia quy pham.

+ Khi n6i budc cot thép vung chiu kéo phai dugc uén méc (thép tron) va khong
can uén moéc vai thép gai. Trén cac mdi ndi budc it nhat tai 3 vi tri.

- Lap dung:

+ Cac bo phan lap dung truéc khong gay trd ngai cho bo phan lip dung sau,
can c6 bién phap 6n dinh vi tri cot thép dé khong gay bién dang trong qué trinh dé
bé tong.

+ Theo thiét ké ta rai 16p cot thép dudi xuong trude sau do rai ti€p 16p thép phia
trén va buodc tai cdc nit giao nhau cua 2 16p thép. Yéu cdu la nit budc phai chic
khong dé cot thép bi léch khoi vi tri thiét ké.

+ Cot thép dugc ké lén céc con ké bang bé tong mac 100 # dé dim bdo chiéu
day 16p bao vé. Cac con ké nay c6 kich thudc 50x50 duoc dat tai cac goc cua
moéng va O gilta sao cho khoang cach giita cac con ké khong 16n hon 1m. Chuyén
vi cla ting thanh thép khi lap dung xong khong duogc 16n hon 1/5 dudng kinh
thanh 16n nhét va 1/4 duong kinh cta chinh thanh dy. Sai s6 doi vGi cot thép mong
khong qué £+ 50 mm.

+ Céc thép cho d€ 1ap dung cot phéi dugc lap vao trude va tinh toan do dai cho
phai > 25d.

+ Khi ¢6 thay déi phai bdo cho don vi thiét k€ va phai dugc su dong y mdi thay
déi.

+ Cot thép dai coc duoc thi cong truc ti€p ngay tai vi tri cia dai. Cac thanh thép
dugc cét theo diing chiéu dai thiét k&, ding chung loai thép. Luéi thép ddy dai 1a luéi
thép budc v6i nguyén tic giong nhu budc cot thép san.

++ Pam bao vi tri cac thanh.

++ Dam bao khoang cach giita cac thanh.

++ Pam bao su 6n dinh cla ludi thép khi do bé tong.
+ Sai léch khi lap dung c6t thép 14y theo quy pham.
+ Van chuyén va lap dung c6t thép cén:

++ Khong lam hu hong va bién dang san pham c6t thép.
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++ Cot thép khung phan chia thanh bo phan nhé phu hop véi phuong tién
van chuyén.
* Gia cong:

- Cat, u6n cot thép ding kich thudc, chiéu dai nhu trong ban vé.

- Khi cét thép can tim cach cat sao cho tié€t kiém, tranh cat bira bai gay lang phi
cot thép.

* Lap dung:

- Xéc dinh tim dai theo 2 phuong. Lic nay trén mat 16p BT 16t da c6 cac doan
coc con nguyén (dai 15cm) va nhitng rau thép dai 35cm sau khi pha v& BT dau
coc.

- Lap dung co6t thép truc ti€p ngay tai vi tri dai mong. Trai cot thép chiu luc
chinh theo khoang cach thiét k& (bén trén dau coc). Trai co6t thép chiu luc theo
khoang céch thiét k€. Dung day thép budc lai thanh luéi sau d6 lap dung cot thép
cho clia dai. Cot thép giang duoc t6 hop thanh khung theo dung thi€t k& dua vao
lap dung tai vi tri van khuon.

- Dung céc con ké bang BTCT c6 gan rau thép buoc dam bao ding khoang céch
16p bao vé a,, v6i moi loai cdu kién.
8.2.3.5. Cong tac beé tong.

* Yéu cau ky thuat:
- Doi véi vat liéu:

+ Thanh phan co6t liéu phai phu hgp véi mac thiét ké.

+ Chat lugng cot liéu ( do sach, ham lugng tap chat...) phai dam bao:

++ Ximang: St dung ding mac quy dinh, khong bi vén cuc.
++ D4: Rura sach, ti 1& cdc vién det khong qua 25%.
++ Nudc tron BT: Sach, khong dung nudc thai, ban..

- D6i v6i beé tong thuong pham:

+Vita bé tong bom 12 bé tong duoc van chuyén bing ap luc qua ong citng hoic
ong mém va dugc chay vao vi tri can d6 bé tong. Bé tong bom khong chi doi hoi
cao vé€ mat chat lugng ma con yéu cau cao vé tinh dé bom. Do d6 bé tong bom
phai dam bdo cac yéu cau sau :

+ Bé tong bom duogc tic 1a bé tong di chuyén trong ong theo dang hinh tru hoac
thoi bé tong, ngan cach véi thanh ong 1 16p boi tron. Lép boi tron nay 1a 16p vita

gdm xi mang, cit va nudc.
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+ Thiét k& thanh phan hdn hop clia bé tong phai dam bao sao cho théi bé tong
qua dugc nhitng vi tri thu nho cua duong 6ng va qua dugc nhitng duong cong khi
bom.

+ Hén hop bé tong bom c6 kich thude t6i da cua cot liéu 16n 1a 1/5+1/8 dudng
kinh nho nhat cta 6ng dan. Doi véi cot lieu hat tron ¢6 thé 1én t6i 40% dudng kinh
trong nho nhat cia 6ng dan.

+ Yéu ciu vé nudc va do sut cua bé tong bom c¢6 lién quan vGi nhau va dugc
xem 1a mot yéu cau cuc ky quan trong. Luong nudc trong hon hop ¢é anh hudng
t6i cuong do hoidc do sut hoac tinh dé bom ctia bé tong. Thong thuong doi véi bé
tong bom thi do sut hop 1y la: 10 - 14 cm.

+ Viéc st dung phu gia dé ting do déo cho hdn hop bé tong bom Ia can thiét
bdi vi khi chon dugc 1 loai phu gia phi hop thi tinh dé bom ting 1én, giam kha
nang phan tang va do boi tron thanh 6ng ciing tang 1én.

+ Bé tong bom cin duoc van chuyén bing xe mix (xe tron) tir noi san xuat dén
vi tri bom, dong thoi diéu chinh téc do quay cta thung xe sao cho phu hgp véi tinh
nang k¥ thuat cua loai xe su dung.

+ Bé tong bom ciing nhu cdc loai bé tong khac déu phai cé cap phdi hop 1y méi
dam bao chat lugng.

+ Bé tong ma cong trinh st dung 1a bé tong thwong phim mac 300, do sut
12+1, da 1x2.

+ Trong qud trinh d6 bé tong ctt mdéi mot chuyén xe chd bé tong ta lai kiém tra
do sut cta né. Viéc kiém tra do sut clia bé tong duoc ti€n hanh bing mot dung cu
thr hinh nén cut hon hop bé tong véi kich thude dudong kinh ddy trén 100 mm,
duong kinh ddy dudi 200 mm, chiéu cao 300 mm
- Van chuyén bé tong:

Viéc van chuyén bé tong tir noi tron dén noi do bé tong can dam bao:

+ St dung phuong tién van chuyén hop ly, trdinh d€ bé tong bi phan ting, bi
chay nuéc xi mang va bi mat nudc do nang, gié.

+ St dung thiét bi, nhan luc va phuong tién van chuyén can bé tri phi hop véi
khdi lugng, toc do tron, do va dam bé tong.

- D6 bé tong:
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+ Khong lam sai léch vi tri c¢6t thép, vi tri coffa va chiéu day 16p bao vé cot
thép.

+ Khong dung dam dui dé tao dich chuyén ngang bé tong trong coffa.

+ Bé tong phai dugc d6 lién tuc cho dén khi hoan thanh mot két cdu nao do
theo qui dinh cua thiét ké.

+ D€ tranh su phan tang, chiéu cao roi tu do clia hdn hop bé tong khi dé khong
duogc vuot qua 1,5m.

+ Khi d6 bé tong c6é chiéu cao roi tu do >1,5m phai dung mang nghiéng hoic
ong voi voi. Néu chiéu cao >10m phai dung éng voi voi c¢6 thiét bi chdn dong.

+ Giam sat chat ch€ hién trang coffa d& gido va cot thép trong qué trinh thi
cong.

+ Mic do d6 day bé tong vao coffa phai phit hop véi s6 liéu tinh todn do ciing
chiu 4p luc ngang ciia coffa do hén hop bé tong méi do gay ra.

+ Khi troi mua phai ¢6 bién phdp che chin khong cho nudc mua roi vao bé
tong.

+ Chiéu day mébi 16p d6 bé tong phai cdn c vao nang luc chon cu ly van
chuyén, kha nang dam, tinh chat két va diéu kién thoi ti€t dé quyét dinh, nhung
phai theo quy pham.

+ Do bé tong mong: Pam bao nhitng qui dinh trén va bé tong méng chi do trén
dém sach trén nén dat cing.

+ D6 bé tong cot, vach: Nén doé bé tong lién tuc, chi khi cin thiét méi cau tao
mach ngiing. D6 bé tong cot, vach c6 chiéu cao 16n hon phai chia lam nhiéu dot
d6 bé tong nhung phai dam bao vi tri va mach nging thi cong hop 1y.

+ D6 bé tong dim ban: Khi can d6 bé tong lién tuc dim béao toan khoi véi cot
hay tudng trudc hét d6 xong cot hay tudng sau d6 dung lai 1+2 gid d€ beé tong co
du thoi gian co ngét ban ddu mdéi ti€p tuc do bé tong dam ban. Trudng hgp khong
can do bé tong lién tuc thi mach nging thi cong & cot, twdng dat cach mat dudi
ctia dim-ban 2 + 3cm. D6 bé tong dim-ban phai ti€n hanh déng thoi; khi dam, san
hodc két ciu tuong tu ta c6 chiéu cao 16n hon 80cm cé thé dé riéng ting phan
nhung phai bé tri mach ngling thich hgp.

- Dam bé tong:
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+ Dam bao sau khi ddm bé tong dugc dadm chat khong bi rd, thoi gian dam bé
tong tai 1 vi tri ddm bdo cho bé tong dugc ddm k§ (nudc xi mang ndi 1én mat).

+ Khi sir dung dim duii budc di chuyén ctia ddm khong vuot quéa 1,5 béan kinh tiét
dién ctia ddm va phai cdm sau vao 16p bé tong da do trudc 10cm.

+ Khi cdm d4am lai bé tong thi thoi diém dam thich hop 1a 1,5+2gid sau khi
dam lan th nhat (thich hop véi bé tong c6 dién tich rong).

- Bado dudng bé tong:

+ Sau khi d6 bé tong phai duoc bao dudng trong diéu kién c6 do 4m va nhiét do
can thiét dé déng ran va ngan ngira cac anh hudng cé hai trong qua trinh déng ran
cua bé tong.

+ Béo dudng 4m: Giit cho bé tong c6 di do 4m cén thi€t dé minh két va déng
ran.

+ Thoi gian bao dudng: Phai tuan thu ding theo qui pham.

+ Trong thoi gian bao dudng tranh cac tac dong co hoc nhu rung dong, luc
xung kich tai trong va cac luc dong c6 kha nang gy luc hai khac.

- Mach ngting thi cong:

+ Mach ngimg thi cong phai dat ¢ vi tri ma luc cat va mémen uon tuong doi nho
dong thoi phai vuong géc vGi phuong truyén luc nén vao két cau.

+ Mach ngiing thi cong nam ngang:

++ Nén dat 6 vi tri bang chiéu cao coffa.
++ Trudc khi d6 bé tong mdi can 1am nham, 1am 4m bé mit bé tong cii khi
d6 phai dam Ien sao cho 16p bé tong méGi bam chac vao bé tong cii dam bao tinh
lién khoi cua két cau.
* Lua chon phuong phéap thi cong bé tong:
- Hién nay thi cong bé tong thuong sit dung nhitng phuong phap sau:
+ Thi cong hoan toan.
+ Ché€ tron tai chd.
+ Bé tong thuong pham.
- Thi cong bé tong thli cong hoan toan chi dung khi khoi lugng bé tong nhd va
pho bién trong khu vuc nha dan.
- Viéc to chifc tu san suét bé tong c6 nhiéu nhuge diém trong khau quan ly chat

luong. Néu muon quan ly t6t chat lugng, don vi st dung bé tong phai dau tu hé
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thong bao dam chat luong t6t, dau tu kha cho khau thi nghiém va c6 doi ngii thi
nghiém xing dang.

- Bé tong thwong phim dang dugc nhiéu don vi st dung t6t. Bé tong thuong
phdm c¢6 nhiéu vu diém trong khau bao dam chat luong va thi cong thuan lgi. Be
tong thuong pham két hop v6i mdy bom bé tong 12 mot t6 hop rat hiéu qua.

- Xét vé mit chat luogng thi viéc sit dung bé tong thwong phidm hoan toan yén
tam. Mt khdc khoi lugng bé tong ding dé thi cong 1a kha 16n. T nhitng phan tich trén ta
thay phuong phép thi cong biang bé tong thuong phdm la hop 1y hon ca. Vay ta chon
phuong phdp thi cong béing bé tong thuong pham.

* Chon mdy thi cong bé tong:
- M4y bom bé tong:

+ Sau khi van khuén méng dugc ghép xong tién hanh dé bé tong cho dai mong.

Ta dung mdy bom bé tong dé dé bé tong cho mong.

+ Chon may bom bé tong Putzmeister M43 vGi cac thong s6 k¥ thuat:

Bang 8.6: Dac tinh k¥ thuat cia may bom bé tong.

Bom cao | Bom ngang |Luu luong | Ap suét | Chiéu dai xi [Pudng kinh xi
(m) (m) (m’/h) Bom lanh (mm) lanh (mm)
42,1 38,6 90 105 1400 200

+ Uu diém clia viéc thi cong bé tong bang mdy bom 1a véi khoi lugng 16n thi
thoi gian thi cong nhanh, dam bao ky thuat, han ch& dugc cdc mach ngung, chat
lugng bé tong dam bao.

- Xe van chuyén bé tong thuong pham:

Ma hiéu SB-92B c¢6 cac thong so k§ thuat nhu sau:

Kich thude gi6i han: Dai x Rong x Cao = 7,38 x 2,5 x 3,4(m)

Bang 8.7: Pac tinh k§ thuat cia xe van chuyén bé tong.

. : . Cong Toc do Do cao do
VA thunsg Ifoe'fl v Ehung sudt | quay thung [phoi liéu vao
tron (m”) 0 td nudc (m) (W) (v/phtit) (cm)
6 KAMAZ- 5511 0,75 40 9-14,5 3,62
- Tinh to4n s& xe tron can thiét dé dé be tong:
Quax /L
= (4T
" Vv (S )
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Trong do:
n : S6 xe van chuyén.
V : Thé tich bé tong mbi xe ; V = 6m’
L : Poan dudng van chuyén ; L=5 km
S: Toéc d6 xe ; S =30+35 km
T : Thoi gian gidn doan ; T=10 s
Q : Nang suiat mdy bom ; Q = 60 m?/h.

Chon 4 xe dé phuc vu cong tac d6 bé tong.

S6 chuyén xe can dé do bé tong méng : 125,91/6 = 21 chuyén

S6 chuyén xe can dé d6 giang méng: 32/6 = 6 chuyén

- Mdy dam bé tong:
+ Dam dui: Loai dam st dung U21-75.

+ bam mat: Loai dam U7.

Cac thong s6 cua dam dugc cho trong bang sau:

Béang 8.8: Dac tinh ky thuat cua cac loai may dam.

Céac chi s0 Ponvi | U21 U7
Thoi gian dadm bé tong gidy 30 50
Béan kinh tic dung cm 20-35 20-30
Chiéu sau 16p dam cm 20-40 10-30
. .. | Theo dién tich duoc dim | m?/gid 20 25
TSP | Theo khdi luong bé tong | m¥/gidy 6 5-7

* P6 va ddm bé tong:

- D6 bé tong:

+ Bé tong thuong phdm dugc chuyén dén bang 0 t6 chuyén dung, thong qua

may va phéu dua vao 6 td6 bom.

+ Bé tong dugc 6 to6 bom vao vi tri ciia két cdu, may bom phai bom lién tuc.

Khi can ngimng vi 1y do gi thi ¢ 10 phit lai phai bom lai d€ tranh bé tong 1am tac

ong. Khi dé bé tong phai dam bao:

++ Chia két cau thanh nhiéu khoi d6 theo chiéu cao.

++ Bé tong can dugc d6 lién tuc thanh nhiéu I6p c6é chiéu day bing nhau

phu hop véi dac trung cua mdy dam st dung theo 1 phuong nhét dinh cho tat ca

céc lop.
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+ Néu mdy bom phai ngitng trén 2 gio thi phai thong 6ng biang nuéc. Khong
nén dé ngimg trong thoi gian quéd lau. Khi bom xong phéai dung nuéc bom rira
sach.

- Dam bé tong:

+ Khi da dé duoc 16p bé tong day 30cm ta st dung dam dui dé dam bé tong.

+ Dam luon phai dé vuong géc v6i mit bé tong

+ Khi dam I6p bé tong thi dAm phai cam vao 16p bé tong bén dudi (da dé trudc)
10cm .

+ Thoi gian ddm phai t6i thi€u: 15 + 60s

+ Dam xong mot s6 vi tri, di chuyén sang vi tri khac phai nhe nhang, rit lén va
tra xudng phai tur tir.

+ Khoang cach gitta 2 vi tri dam 1a 1,5r, = 50cm

+ Khoang cach tir vi tri dam dén van khuon > 2d

(d, r, : duong kinh va ban kinh anh hudéng ctia dam dui)

* Kiém tra chdt lugng va bao dudng bé tong:
- Kiém tra chat lugng bé tong:

bay 1a khau quan trong vi n6 anh huong truc ti€p dén chat luong két cau sau
nay. Kiém tra bé tong duogc ti€n hanh trudc khi thi cong (kiém tra do sut ctia bé
tong, ddc mau thir cudng do) va sau khi thi cong (kiém tra cudng do bé tong...).

- Bado dudng bé tong:

+ Can che chan cho bé tong dai méng khong bi anh hudng ctia moi trudng tac
dung lén.

+ Lan ddu tién tudi nuéc cho bé tong 1a sau 4h ké tir khi d6 bé tong xong.
Trong hai ngay dau cit sau 2h dong ho tudi nuéc mot 1lan. Nhitng ngay sau ctr 3-
10h tudi nude 1 1an.

+ Chu y: Khi bé tong chua dat cudng do thiét k€&, tranh va cham vao bé mat bé
tong. Viéc bao dudng bé tong tot s€ dam bao cho chat luong bé tong ding nhu

mac thiét k€.

8.3. An toan lao dong khi thi cong phan ngam.
8.3.1. An toan lao dong khi thi cong coc:

Khi thi cong ép coc phai c6 phuong 4n an toan lao dong dé thuc hién moi qui
dinh an toan.

Dé thuc hién moi qui dinh vé an toan lao dong c¢6 lién quan.
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+Chap hanh nghiém ngat qui dinh v€ an toan lao dong vé str dung va van hanh:
+ Dong co thuy luc, dong co dién

+ Cén cdu, may han dién .

+ H¢ toi1 cap, rong roc

+ Phai dam bao an toan vé st dung dién trong qua trinh thi cong

+ Phai chip hanh nghiém ngat qui ché€ an toan lao dong khi lam viéc & trén cao

+ Phai chap hanh nghiém ngat qui ché an toan lao dong cua can truc khi lam ban
dém .

- Diac diém :

+ Cong trinh thi cong dat l1a chu yéu, lugng may moéc co gidi, dac biét la may
hang niang nhu khoan, cdu rit nhiéu.

+ Do cong viéc chinh 1a khoan tao 16 nén nguy hiém, mit khdc bun dat dao nén
néu khong van chuyén kip s& gay nhitng bai ldy kh6 khan cho viéc van chuyén .

+ Khoi Iugng can ciu nhiéu, vat cdu 1a nhitng vat kha nang .

+ Dién st dung trén cong truong la dién 3 pha, mat khac day cap duoc kéo dudi
mat dat t6i cac vi tri st dung nén rat nguy hiém d6i véi nén cong trudong 1a bun nhao dé
gy su co nghiém trong néu day cap ho.

- Bién phép :
+ Can vach chinh xac cho cac may moc thiét bi trén cong truong .

+ VG6i nhitng mdy lam viéc trén cong trudng tai ché nhu mady khoan can don
tuyén cong tdc sach s& d€ may vao vi tri cong tdc thuan loi. vi tri mdy diing phai luon
duoc rai cdc tAm ton d€ tranh sa ldy cling nhu dam bao do nim ngang ctia mdy

+ Cdc mdy c6 tay cin kha dai do d6 nén ditng gan nhau qua dé gay va cham nguy
hiém .

+ Can ¢6 bao hiém tai khu vuc dang thi cong hay mdi thi cong xong.

+ Cong tac van chuyén can chd y dac biét t6t nhat 1a dao dén dau van chuyén dén
do.

+ Cong nhan can c6 day du trang thiét bi lao dong
8.3.2.An toan lao dong trong thi cong dao dat:

1. Dao dat bang mdy dao

Trong thoi gian may hoat dong, cAm moi nguoi di lai trén mai doc tu nhién, cling
nhu trong pham vi hoat dong clia may khu vuc nay phai ¢ bién bao.

Khi van hanh mdy phai kiém tra tinh trang mdy, vi tri dat mdy, thiét bi an toan
phanh ham, tin hiéu, am thanh, cho mdy chay thu khong tai.

Khong dugc thay déi do nghiéng ctia may khi gau xic dang mang tai hay dang
quay gan.

Cam ham phanh dot ngot.

Thuong xuyén kiém tra tinh trang ctia day cap, khong duoc dung day cap da noi.

Sinh vién: Bui Minh Thanh - Lép: XD1301D -283-



GVHD: TS. Poan Vin Dudn. Chuong1.Kién Tric

Trong moi truong hop khoang cach gitta ca bin mdy va thanh hé dao phai >1m.

Khi dé dat vao thung xe 6 t6 phai quay giu qua phia sau thiing xe va dimng giu &
gifta thung xe. Sau d6 ha giu tir tir xuong dé dé dat.

2. Dao dat bang tha cong.
- Phai trang bi du dung cu cho c6ng nhan theo ché€ do hién hanh.

- Dao dat h6 mong sau mdi tran mua phai rac cat vao bac 1én xudng tranh truot,
nga.

- Trong khu vuc dang dao dit nén cé nhi€u nguoi cing lam viéc phai bo tri
khoang cach gilta nguoi nay va nguoi kia dam bao an toan.

Cam bo tri nguoi lam viéc trén miéng ho dao trong khi dang cé nguoi lam viéc &
bén dudi ho dao cuing 1 khoang ma dat c6 thé roi, 16 xuéng ngudi & bén dudi.

8.3.3. An toan lao dong trong cong tac bé tong.
1. Dung lap, thdo d& dan gido

- Khong duge st dung dan gido: C6 bién dang, ran nit, mon gi hoac thi€u cac bo
phan: méc neo, giang ....

- Khi hé gitra san cong tac va tuong cong trinh >0,05 m khi xay va 0,2 m khi trat.

- C4c cot gian gido phai duoc dit trén vat ké 6n dinh.

- Cam xé&p tai lén gian gido, noi ngoai nhiing vi tri da qui dinh.

- Khi dan gido cao hon 6m phai 1am it nhat 2 san cong tac: San lam viéc bén
trén, san bao vé bén dudi.

- Khi dan gido cao hon 12 m phai lam ciu thang. D¢ doc clia cau thang < 60°

- L6 hong & san cong téc dé 1én xudng phai ¢6 lan can bao vé & 3 phia.

- Thudng xuyén kiém tra tat ca cdac bo phan két cau cua dan gido, gia do, dé kip
thoi phat hién tinh trang hu hong clia dan gido dé€ c6 bién phép sira chita kip thoi.

- Khi thdo d& dan gido phai c6 rao ngan, bién cam ngudi qua lai. CAm théo d&
dan gido bang cach giat do.

- Khong dung lap, thdo dd hodc lam viéc trén dan gido va khi trdi mua to, giong
bao hoac gid cap 5 trd 1én.

2. Cong tdc gia cong, 1ap dung coffa.

- Coffa ding dé dd két cau bé tong phai dugc ché tao va lap dung theo ding yéu
cau trong thiét k€& thi cong da dugc duyét.

- Coffa ghép thanh khéi 16n phai dam bao viing chic khi cdu lap va khi cau lap
phai trdnh va cham vao cac bo két cau da lap trudc.

- Khong duoc dé trén coffa nhitng thiét bi vat lieu khong c6 trong thiét k&, ké ca
khong cho nhiing ngudi khong truc ti€p tham gia vao viéc d6 bé tong ditng trén coffa.

- Cam dat va chat xép cdc tam coffa cac bo phan cta coffa 1én chi€u nghi cau
thang, 1én ban cong, cdc 16i di st canh 16 hong hodc cac mép ngoai ctia cong trinh. Khi
chua gidng kéo ching.
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- Tru6c khi d6 bé tong cdn bo ky thuat thi cong phai kiém tra coffa, nén cé hu
hoéng phai stra chita ngay. Khu vuc sira chita phai c6 rao ngan, bién béo.

3. Cong tac gia cong lap dung cot thép

- Gia cong cot thép phai duoc tién hanh ¢ khu vuc riéng, xung quanh c6 rao chian
va bién bdo.

- Cat, uon, kéo cot thép phai dung nhitng thiét bi chuyén dung, phai c6 bién phap
ngan ngira thép ving khi cit cot thép c6 doan dai hon hoac bang 0,3m.

- Ban gia cong cot thép phai duoc c6 dinh chic chin, néu ban gia cong c6t thép
c6 cong nhan lam viéc & hai gia thi ¢ gitra phai c6 luéi thép bao vé cao it nhat 1a 1,0 m.
Cot thép da 1am xong phai dé diing chd quy dinh.

- Khi nan thang thép tron cudn bing mdy phai che chin bio hiém & truc cuon
trudc khi mé may, ham dong co khi dua dau noi thép vao truc cudn.

- Khi gia cong c6t thép va lam sach ri phai trang bi day dt phuong tién bao vé ca
nhan cho cong nhan.

- Khong dung kéo tay khi cat céc thanh thép thanh cdc mau ngén hon 30cm.

- Trudc khi chuyén nhitng tAm luGi khung cot thép dén vi tri 1ap dat phai kiém tra
cdc mai han, nit budc. Khi cat bo nhitng phan thép thira & trén cao cong nhan phai deo
day an toan, bén duéi phai c6 bién bdo. Khi han cot thép chd can tuan theo chit ché qui
dinh ctia quy pham.

- Buoc cot thép phai ding dung cu chuyén ding, cdm budc bang tay cho trong
thiét ké.

- Khi dung lap cot thép gan dudong day dan dién phai cat dién, trudng hop khong
cat dugc dién phai ¢6 bién phdp ngan ngira cot thép va cham vao day dién.

4. D6 va dam bé tong.

- Trudc khi d6 bé tong can bo k¥ thuat thi cong phai kiém tra viéc lap dat coffa,
cot thép, dan gido, san cong tac, dudng van chuyén. Chi dugc ti€n hanh d6 sau khi da
c6 van ban xac nhan.

- L6i qua lai dudi khu vuc dang d6 bé tong phai ¢6 rao ngan va bién cim.
Trudng hop bat budc ¢6 ngudi qua lai cAn 1am nhitng tdm che & phia trén 16i qua lai do.

- Cam nguoi khong cé nhiém vu ding & san rét vita bé tong.Cong nhan lam
nhiém vu dinh hudng, diéu chinh may, vdi bom d6 bé tong phai c6 gang, ting.

- Khi dung dam rung dé dam bé tong cén:
NG&i dat v6i vo dam rung
Duing day budc cach dién noi tir bang phan phoi dén dong co dién cia dam

+
+

+ Lam sach dam rung, lau kho va quan day dan khi lam viéc

+ Nging dam rung tir 5-7 phiit sau moi 1an lam viéc lién tuc tir 30-35 phuit.
+

Cong nhan van hanh may phai dugc trang bi ung cao su cich dién va cac
phuong tién bao vé cd nhan khéc.

5. Thao do coffa
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- Chi dugc thao d& coffa sau khi bé tong da dat cuong do qui dinh theo hudng
dan ctia can bo k¥ thuat thi cong.

- Khi thdo d& coffa phai thdo theo trinh tu hop 1y phai cé bién phdap dé phang
coffa roi, hodc két cdu cong trinh bi sap d6 bat ngd. Noi thao coffa phai c6 rao ngan va
bién bao.

- Trudce khi thao coffa phai thu gon hét cac vat liéu thira va cac thiét bi dat trén

céc bo phan cong trinh sip thao coffa.

- Khi thao coffa phai thuong xuyén quan sat tinh trang cac bo phan két cau, néu
c6 hién tugng bién dang phai ngling thao va bao cdo cho can bo ky thuat thi cong biét.

- Sau khi thdo coffa phai che chin céc 16 hong cua cong trinh khong duoc dé
coffa da thdao 1én san cong tac hoac ném coffa tir trén xudng, coffa sau khi thao phai
duoc dé vao noi qui dinh.

- Thdo d& coffa d6i v6i nhitng khoang d6 bé tong c6t thép c¢6 khau do 16n phai
thuc hién diy du yéu cau néu trong thiét k€ vé chéng dd tam thoi.
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Chuong 9. Thi cong phan than va hoan thién.
9.1.Lap bién phap thi cong cot, dam va san tang dién hinh.
9.1.1. Chon loai van khuon, da giao, cay chong.

* Chon loai van khuon:

St dung van khuoén kim loai do cong ty thép NITETSU cua Nhat Ban ché tao (cac
dac tinh k¥ thuat cua van khuon kim loai nay da dugc trinh bay trong cong tac thi cong
dai coc).

* Chon cay chong san:

Str dung gido PAL do hang Hoa Phat ché tao.
- Uu diém cua gido PAL:

+ Gido PAL la mot chan chong van nang bao dam an toan va kinh té.

+ Gido PAL ¢6 thé sir dung thich hop cho moi cong trinh xay dung véi nhitng két
ciu nang dat ¢ do cao I6n.

+ Gido PAL lam bang thép nhe, don gian, thuan tién cho viéc 1ap dung, thdo d&, van
chuyén nén giam gia thanh cong trinh.
- Cdu tao gido PAL:

Gido PAL duoc thiét k€ trén co s6 mot hé khung tam gidc duoc lap dung theo kiéu
tam gidc hodc tir gidc cung cdc phu kién kem theo nhu:

+ Phan khung tam gidc tiéu chuan.

+ Thanh gidng chéo va giang ngang.

+ Kich chan cot va dau cot.

+ Khép noi khung.

+ Chét giit kh6p n6i.
- Trinh tu ldp dung:

+ Dat bo kich (gbm d¢€ va kich), lién két cdc bo kich v6i nhau bang gidng nam
ngang va gidng chéo.

+ Lap khung tam gidc vao timg bo kich, di€u chinh cdc bo phan cu6i clia khung tam
giac ti€p xuc véi dai 6c canh.

+ Lap ti€p cdc thanh gidng nam ngang va giang chéo.

+ Long khép néi va lam chat ching bang chot gitr. Sau d6 chong thém mot khung
phu Ién trén.

+ Lap cdc kich dd phia trén.
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+ Toan bo hé thong cua gia do khung tam gidc sau khi 1ip dung xong c6 thé diéu
chinh chiéu cao nho hé kich trong khoang tir O dén 750 mm.

* Chon cay chong dam:

Str dung cay chong don kim loai do hang Hoa Phat ché tao.
Cac thong s6 va kich thuéc co ban nhu sau.

Bang 9.1: Thong so k¥ thuat cua cay chong don.

Thanh |Thanh| Chiéu cao Tai trong Trong
Loai ngoai | trong | Min | Max | Khi nén | Khikéo |luong
(mm) | (mm) | (mm) | (mm) | (Kg) Kg) | Kg)
K-102 | 1500 | 2000 | 2000 | 3500 | 2000 1500 12,7
K-103 | 1500 | 2400 | 2400 | 3900 | 1900 1300 13,6
K-103B | 1500 | 2500 | 2500 | 4000 | 1850 1250 | 13,83
K-104 | 1500 | 2700 | 2700 | 4200 | 1800 1200 14,8
K-105 | 1500 | 3000 | 3000 | 4500 | 1700 1100 15,5

* Chon thanh da d6 van khuon san:

Dit cdc thanh xa g6 g6 theo hai phuong, da ngang dua trén da doc, da doc dua trén
gid do chit U cha hé gido chong. Uu diém cua loai da nay 1a thdo 1dp don gian, c6 stic
chiu tai kha 16n, hé s6 luan chuyén cao. Loai da ndy két hop vé6i hé gido chong kim loai

tao ra bd dung cu chong van khuon dong b, hoan chinh va rét kinh té.

9.1.2. Cac yéu cau vé ky thuat.
Céc yéu cau ve ky thuat thi cong véi timg cong tdc nhu: van khuon, cot thép, beé

tong da dugc trinh bay cu thé trong phan thi cong dai coc.

9.2. Tinh toan van khuon, ky thuat thi cong van khuon,cot thép,bé tong.
9.2.1. Thi cong cot.
9.2.1.1. Cong tac van khuon.
- Thiét ké' vdn khuon:
+ Tinh s6 lugng van khuon:

Bang 9.2: Bang t6 hop van khuon cot ting dién hinh.

Cau kién Vén khuon Tong s6

1
aong

Kich thuéc(m) | S6 luong Loai Kich thudc S6 lugng

Sinh vién: Bui Minh Thanh - Lép: XD1301D -288-



GVHD: TS. Poan Vin Dudn. Chuong1.Kién Tric

e i Phéng 200x1200 12 36
CTr04x04 D .

Go6c ngoai | 100x100x1200 4 12

Phang 300x1500 4 68

2 0,5x0.6 17 200x1200 12 204

Géc ngoai | 100x100x1200 4 68

+ Khoang cach gong cot:

Chon 1, = 60cm; gong su dung 1a loai gong kim loai.

9.2.1.2. K¥ thuat thi cong cong tac van khuon ,c6t thép,bé tong.

- Lap dung van khuon:

+ Van khuon cot ghép san thanh timg mang bang kich thudc mat cot, lién két giita
chiing bang chét.

+ Chan cot ¢6 1 16 cira nho dé 1am vé sinh truéc khi d6 bé tong.

+ O gifta than cot dé 16 cira d8 beé tong.

+ Van khuon cot duoc 1ap sau khi da dat cot thép cot. Lic dau ghép 3 mang véi
nhau, dua vao vi tri méi ghép n6t mang con lai.

+ Tién hanh 1dp dung gong cot theo thiét k& (khoang céch cac gong 1a 60cm).

+ Dé giit cho van khuon 6n dinh, ta ¢6 dinh ching bing cic cay chong xién va cdc
soi day cang.

+ Kiém tra lai do thiang diing dé chuén bi d6 bé tong.
- Thdo do:

D6i véi bé tong cot, sau khi d6 bé tong 1+2 ngay cé thé thdo dF van khuon dugc,
khi thdo d& tuan theo cdc yéu cdu clia qui pham da duoc trinh bay & phan yéu ciu
chung; luu y khi bé tong dat cudng do 50 (KG/cm?) méi duoc thdo d& van khuon.

* Cong tac cot thép.

- Gia cong:

Tru6c khi dua vao gia cong cin thuc hién cac cong tac chuén bi sau:

+ Nin thang va d4nh ni cot thép (néu can): C6 thé ding ban chai sit hoiac kéo qua
kéo lai trén ban cat dé 1am sach ri. Ngoai ra con c6 thé dung mdy cao ri chay dién dé
lam sach c6t thép c¢6 dudng kinh > 12mm. Viéc nan c6t thép dugc thuc hién nho may
nan.

+ V6i cot thép c6 dudng kinh nho (nho hon hodc bang 8mm) thi ta ding vam tay dé

uon. Viéc cao ri cot thép duoc ti€n hanh sau cong tac uon cot thép.
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+ Cat cot thép: Lay miic cat cot thép cac thanh riéng 1& thi dung thudc bang thép
cudn va ddnh dau bing phan. Dung thuéc dai dé do, tranh ding thuéc ngan dé phong
sai s6 tich Iu§ khi do. Trudng hop cit bing mdy va ban lam viéc ¢6 dinh, vach d4u kich
thuéc 1én ban lam viéc, nhu vay thao tic thuan tién tranh dugc sai s6. Dé cit cot thép
dung dao cét nira co khi, cat dugc céc thanh thép c¢6 duong kinh 20mm. Mdy nay thao
tdc don gian, dich chuyén dé dang, niang sut tuong doi cao. Vdi cdc thanh thép cé
dudng kinh 16n, ta ding mdy cét c6t thép dé cit.

+ Ubn cot thép: Véi cac thanh thép ¢6 dudng kinh nhod ding vam va thét uon dé
u6n. Thét uon duoc déng dinh ¢6 dinh vao ban gb dé dé thi cong. Khi uén cic thanh
thép phtc tap can phai uoén thir. Trudc tién phai 14y diu, luu y do dan dai cta cot thép.

Poi v6i cac thanh cé duong kinh 16n thi phai ding may uon. N6 ¢6 mot thiét bi cha
yéu 12 mam uén. Mam uén 1am bang thép dic, trén mam co 16, 16 gilta cam truc tam, 16
xung quanh cim truc uén. Khi mam quay truc tam va truc uén déu quay nhd dé cé thé
uon duoc thép.

- Ldp dung:

+ C6t thép dugc gia cong & phia dudi, cat uon theo ding hinh danh kich thude thiét
k€. Xép dat bo tri theo tiing chiing loai dé thuan tién cho thi cong.

+ Dé thi cong cot thuan tién, qud trinh budc cot thép phai tién hanh trude khi ghép
van khuon. Cot thép dugc budc thanh khung nho cdc day thép mém c6 dudng kinh d
=1mm.

+ Sau d6 ding can truc dua vao vi tri can thiét. Dinh vi tam thoi khung thép bang
cot chong. Tién hanh noi khung c6t thép vao nhiing doan thép da cho san, chi y khong
dé€ céc doan noi chung nhau trén mot ti€t dién. Cac khoang cdc n6i phai dam bao ding
ky thuat.

+ Dé dam bao khoang cdch can thiét cho cdc 16p bé tong bao vé cot thép, diing cic
miéng cit bang bé tong cai vao cac cot dai. Khoang cach giira ching khoang 1m.

+ Dua du s6 luong cot dai vao cot thép cho, ludn cot thép doc chiu luc vao va néi
vGi cot thép chd & cot. Sau d6 san déu cot dai doc theo chiéu cao cot. Néu cot cao ¢6
thé ding trén san cong tac d€ buoc; khong duoc dim lén cot dai.

* Cong tac bé tong.

- Do va ddam bé tong:
+ Tru6c khi d6 phai hanh don rira sach chan cot, dinh nham bé mat I6p bé tong cii

roi méi do.
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+ Kiém tra lai van khuon lan cuéi truée khi tién hanh d6 bé tong cot. Trong qua
trinh d6 tranh va cham manh vao van khuon cot.

+ Beé tong d6 cho cot duoc sir dung 1a bé tong thuong pham, bé tong khi chd dén
cong trudng duoc van chuyén lén cao bing cin ciu, va van chuyén ngang bing thu
cong sau d6 chuyén bé tong dén cot can do

+ Bé tong dugc dam bang dam dui, chiéu day méi 16p dam tir 20+30cm, dam 16p
sau phai an sau xuéng 16p trudc 5+10cm. Thoi gian ddm tai mot vi tri phu thudc vao
mdy dam, khoang 15+60 giay. Khi trong bé tong c¢é nudc xi ming ndi lén 1a dugc.

+ D0 beé tong cot can ba tri cdc gido canh cot dé do be tong.

- Kiém tra chdt luong va bdo dudng:

Sau khi d6 bé tong xong ta ti€én hanh bao dudng bé tong, dé giit 4m cho bé tong ta

ding bao tai day 4m phi 1én trén mdi cot, cit 2 gid tusi nuée vao cdc bao tai day va bé

ngoai van khuon cot 1 1an, nhitng ngay sau khoang 3+10 gio tudi nudce 1 1an.
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Hinh 9.2:Thi cong cot.
9.2.2. Thi cong dam san.

9.2.2.1. Cong tac van khuon.

- Lua chon vdn khuon:

+ Van khuon dam:
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Kich thuéc dam 30x70 cm.
Van day: Su dung tam 300x1500.
Van thanh: Sir dung 2 tam 200x1500 (mot thanh).
St dung 2 tam géc trong 150x150x1500 dé lien két v6i van khuon san.
+ Vén khuon san:
San day 15 cm.
St dung cac tdm loai: 300x 1500.
Chd nao con hd chén thém van khuon gb day 25mm.
+ Van khuon day dam:
dam bxh =30x70 cm
Véan khuon dam st dung van khuon kim loai, duoc tua 1én cac thanh xa goé goé ké
truc ti€p 1én cay chong don. Khoang cach gitra cac thanh xa g6 nay chinh la khoang
cach gilra cac cay chong.
Chon khoang céch gitta hai xa g6 1a 60 cm
+ Van khuon thanh dam:
Chon khoang cach cay chong xién la: 1 = 60(cm).
+ Tinh khoang cach giita cac da ngang, da doc d6 van khuon san:
Dé thuan tién cho viéc thi cong, ta chon khoang cach giita thanh da ngang mang
van san 1 = 60cm, khoang cédch giita cac thanh da doc 1= 120 cm.
+ Chon tiét dién thanh da ngang mang van khuon san:
Van khuon san st dung van khuon kim loai, ¢6 kich thuée va dac tinh nhu da trinh
bay & trén, cac tdm van khuon cé: b = 30(cm).
Chon tiét dién da ngang la: bxh = 8x10(cm); g6 nhém V.
Coi da ngang nhu dam ké don gian 1én 2 da doc. Khoang cach gitta cac da doc
la: 1 =120 cm.
+ Chon tiét dién thanh da doc:
Chon tiét dién da doc 1a : bxh = 10x12 cm ; gb nhém V.
9.2.2.2 Ky thuat thi cong van khuon,cot thép,bé tong dam.
+ Lap dung van khuon dam:
Viéc 1ap dung van khuon dam ti€n hanh theo céc budc:
Ghép van khuon dam chinh (dam khung).
Ghép van khuon dam phu.
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Vién khuon dim duge d6 bang céc cay chong don.

Lap xa go dd van ddy san.

Sau do dat van day dam vao vi tri, diéu chinh diing cao do tim, c6t réi méi lap van
thanh.

Vién thanh duoc ¢6 dinh bang 2 thanh nep, dudi chan dong ghim vao thanh ngang
dau cot chong. Tai mép trén van thanh dugc ghép vao van khuon san. Khi khong ¢6 san
thi dung thanh chéo chong xién vao van thanh tir phia ngoai.

Tai vi tri gidng c6 thanh cit bang 6éng nhua c6 dinh bé rong van khuon.

+ Lap dung van khuon san:

Sau khi lap xong vdn dAm mdi ti€én hanh 1ap vén san.

Lap hé thong gido PAL d& san.

Lap dung cdc xa g6 dd san.

Vién khuon san dugc 1ap thanh tiing mang va dua 1én cac da ngang

Kiém tra cao do bing mdy thuy binh hoic nivo.

- Thdo do:

+ Van khuon san va day dam 1a van khuon chiu luc bdi vay khi bé tong dat 70%
cuong do thi€t k€ méi duge phép thdo d& van khuon.

+ Dadi v6i van khuon thanh dam dugc phép thdo d& truGe nhung phai dam bao bé
tong dat 25 kg/cm? méi dugc thdo da.

+ Théao d& van khuon, cay chong theo nguyén tac cdi nao lap trude thi thdo sau va
1dp sau thi thdo trudc

+ Khi thdo d& van khuon thanh can chd y tranh va cham vao bé mat két céu vi khi
do bé tong chua dat do cing cho phép.

* Cong tac cot thép.
- Gia cong cot thép:

Gidng nhu cong tac gia cong cot thép cot da néu & trén.
- Ldp dung cot thép:

+ Khi da kiém tra viéc 1ap dung vdn khuon dim san xong tién hanh lap dung cot
thép. Can phai chinh cho chinh xdc vi tri c6t thép trude khi dat vao vi tri thiét ké.

+ Doi v6i cot thép dam san duge gia cong & dudi trude khi dua vao vi tri cin lap
dung bang cau. D6i vé6i cot thép dam, dit doc hai bén ddm hé thong ghé€ ngua mang

cac thanh da ngang. Dat cac thanh thép cau tao 1én cac thanh da ngang d6. Luon cot
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dai dugc san thanh timg tim, sau d6 ludn c6t doc chiu luc vao. Sau khi budc xong,rit
da ngang ha c6t thép xudng van khuon dam. Da6i c6i cot thép san, thép san da gia cong
san dugc trai déu theo hai phuong tai vi tri thiét k€. Cong nhan dat cdc con ké bé tong
du6i cac nut thép va ti€n hanh budc. Chid y khong dugc dam 1én c6t thép.
+ Kiém tra lai c6t thép, vi tri nhitng con ké dé dam bao cho 16p bé tong bao vé cot
thép nhu thiét ké.
* Cong tac bé tong.
- Do va dam bé tong:
+ Boi chat chong dinh cho coffa.
+ D€ khong ché chiéu day san, ta ché tao nhitng cot moc bang bé tong c6 chiéu cao
bang chiéu day san (h = 15 cm).
+ St dung phuong phap dé bé tong bang mdy bom (luu luong 90 m?/h) d6 bé tong
lién tuc cho dén ldc hoan thanh.
+ Do sut chia bé tong thuong pham la 12. Viéc kién tra do sut dugc tién hanh nhu &
phan thi cong moéng.
+ D0 beé tong t6i dau thi tién hanh ddm t6i d6. Viéc ddm bé tong dugc tién hanh
bang dadm dui va dam ban.
+ Khi st dung dam ban cén chd y:
Khong ché thoi gian dam.
Khoang cach gitta 2 vi tri ddm phai g6i lén nhau 3-5cm.
- Kiém tra chdt luong va bdo dudng:
+ Kiém tra nhu phan dai méng.
+ Bao dudng dugc bat dau sau khi d6 bé tong xong:
Thoi gian bao dudng 14 ngay.
Tudi nude dé giit do 4m cho bé tong nhu d6i véi bé tong cot.
Khi bé tong dat 24 kg/cm? méi dugc phép di lai trén bé mat bé tong.
* Thao van khuon.
- Chi duoc thdo d& coffa sau khi bé tong da dat cuong do qui dinh theo hudng dan
ctia can bo k¥ thuat thi cong.
- DAu tién ta ti€n hanh thiao hé thong gidng, giit, cay chong, sau d6 thdo cdc cay
chong. Thao theo tiing 6 san, mdi 6 san dé lai mot sd cay chéng & mot s6 chd can thiét.

- Khi thdo van khuoén dadm phai dam bao theo ding thi tu sau:

Sinh vién: Bui Minh Thanh - Lép: XD1301D -294-



GVHD: TS. Poan Vin Dudn. Chuong1.Kién Tric

+ Théo cdc cay chong thanh dam, thao van thanh dam.
+ Théo van khuon dday dam.
+ Cac van khuon thanh dam la van khuon khong chiu luc nén sau 2 ngay la ta da
c6 thé thdo duoc van khuon thanh.
- Khi thdo van khuon san xong ta sit dung cic cay chong don chéng thém dé gitp

cho san chiu luc dugc 6n dinh hon.

Sua chita khuyét tat trong bé tong

Khi thi cong bé tong cot thép toan khdi, sau khi da thao d& van khuon thi thuong
xay ra nhitng khuyén tat sau:

. Hién tugng rd bé tong:

Céc hién tuong ro:

+ R6 mat: Rb ngoai 16pbao vé cot thép.
+ R0 sau: Ré qua 16p cot thép chiu luc.
+ R0 thau suot: rd xuyén qua két ciu.

- Nguyén nhan:

Do van khuon ghép khong khit 1am ro ri nudc xi mang. Do vita bé tong bi phan
tang khi d6 hoac khi van chuyén. Do dam khong k¥ hodc do do day cta I6p bé tong do
qué 16n vuot qua anh hudng ctia ddm. Do khoang cach giita cac c6t thép nho nén vita
khong lot qua.

- Bién phap sua chira:

+ D6i v6i r6 mit: Dung ban chai sat tdy sach cdc vién d4 nim trong ving 16, sau
do6 dung vita bé tong s6i nho mac cao hon mac thiét k€ trat lai xoa phang.

+ Doi v6i 16 sau: Dung duc sit va xa beng cdy sach cdc vién d4a ndm trong viing
10, sau d6 ghép van khuon (n€ucan) do vira bé tong so6i nhd mac cao hon mac thiét ké,
dam k§.

+ D0oi v6i r6 thau sudt: Trude khi stra chita can chong do két cdu néu can, sau d6
ghép van khuon va dé bé tong mac cao hon méc thiét k&, dam ky.

. Hién tuong trang mat bé tong:

- Nguyén nhan: Do khong bao dudng hoac bao dudng it nudc nén xi mang bi mat
nudc.

- Stra chita: Dap bao tai cat hodc min cua, tudi nuGe thudng xuyén tir 5 +7 ngay.

. Hién tuong ntt chan chim:

Khi thao van khuon, trén bé mit bé tong c6 nhitng vét nit nho phét trién khong
theo huéng nao nhu vét chan chim.

- Nguyén nhan: Do khong che mat bé tong méi dé nén khi trdi nang to nudc boc
hoi qua nhanh, bé tong co ngét lam nut.
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- Bién phép stra chita: Dung nudc xi mang quét va trat lai sau dé pha bao tai tugi
nuéc bao dudng. Céi thé dung keo SIKA, SELL .. bing cich vé sinh sach s& r6i bom
keo vao.

7
v w
£
£ ol

Hinh 9.7:Thi cong dam san.
9.3.Lap bang thong ké van khuon,cot thép,bé tong phan than.

Bang tong hop khoi lugng thé hién trong bang phu luc.
9.4. Chon phuong tién van chuyén lén cao.

* Chon can truc thap:

Tl tong mat bing cong trinh, ta thiy cin chon loai cin truc thdp c¢6 can quay & phia
trén; con than cén truc thi hoan toan c6 dinh. Can truc thdp duoc st dung dé phuc vu
cong tdc van chuyén vat liéu 1én cdc tAng nha (van khuon, sét thép, dan gido... ).

Cdc yéu cdu toi thiéu vé k¥ thudt khi chon cdn truc la:

- Do v6i nho nhit clia can truc thapla: R=a+b

a : khoang cach nho nhat tir tim can truc t6i tuong nha, a = 4m.
b : Khoang cdch 16n nhat tr tudng nha dén vi tri can céu lap, b= 24,89m.
Vay: R =4+ 24,89 =28,89m
- Do cao nho nhat cla can truc thap: H=h,+ h; + h, + h;=47,1 m
h, : do cao tai diém cao nhat ctia cong trinh, h, = 41,6 m;

h, : khoang céach an toan (h; = 0,5 = 1,0m );

Sinh vién: Bui Minh Thanh - Lép: XD1301D -296-



GVHD: TS. Poan Vin Dudn. Chuong1.Kién Tric

h, : chiéu cao clia cau kién, h, = 3m;
h; : chiéu cao thiét bi treo buoc, h; = 2m.
V6i céc thong s6 yéu cau nhu trén, ching ta cé thé lua chon chon cin truc thdp
TOPKIT FO/23 1a hop i.
Tam v6i R: 35 m; Chi€u cao nang 16n nhat: 49 m
* Chon mdy van thang:
Ta chon mday van thang c6 ma hi¢u: MMGP-500-40
Stic nang 0,5(T);

Do cao nang 40 m;
Tam v6i 2 m
9.5. Chon phuong tién thi cong bé tong.
9.5.1. O to van chuyén bé tong thuong pham: Ma hiéu KAMAZ-5511

Bang 9.3: Dic tinh k§ thuat cua xe van chuyén bé tong.

. . . Cong Toc do Do cao do
VAth“n§ Ifoql M Ehung suat | quay thung [phoi liéu vao
tron (m”) 0to nudc (m) (W) (v/phit) (cm)

6 KAMAZ- 5511 0,75 40 9-14,5 3,62

- Tinh toédn s6 xe tron can thiét dé d6 be tong:

Qmax
Vv

(§+T>

Trong doé:
n : SO xe van chuyén.
V : Thé tich bé tong mébi xe ; V = 6m’
L : Doan dudng van chuyén ; L=5 km
S: Téc dd xe ; S=30+35 km
T : Thoi gian gidn doan ; T=10 s
Q : Nang suat mday bom ; Q = 60 m*/h.
= n= 66_0(3_55+£) = 3,1 xe
Chon 4 xe dé phuc vu cong tac do bé tong.
9.5.2.0 t6 bom bé tong : Ma hiéu Putzmeister M43
Bang 9.4: bac tinh k§ thuit cia may bom bé tong.
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Bom cao | Bom ngang |Luu luong Ap sudt | Chiéu dai xi [Puong kinh xi
(m) (m) (m3/h) Bom lanh (mm) lanh (mm)
42,1 38,6 90 105 1400 200

+ Uu diém clia viéc thi cong bé tong bing mdy bom Ia véi khoi luong 16n thi
thoi gian thi cong nhanh, dam bao k¥ thuat, han ché& dugc cac mach ngung, chit
lugng bé tong dam bao.

9.5.3.May dam bé tong : Ma hiéu U21-75; U 7.
Cac thong s6 cua ddm dugc cho trong bang sau:

Bang 9.5: Dac tinh k¥ thuat cta cdc loai may dam.

Cac chi s6 Ponvi | U21 U7
Thoi gian dam bé tong giay 30 50
Ban kinh tic dung cm 20-35 20-30
Chiéu sau 16p ddm cm 20-40 10-30
Nang suit Theo dién tich duoc dim | m?%/gio 20 25
Theo khdi lugng bé tong | m’/gid 6 5-7

9.5.4. May tron bé tong: Ma hiéu: SB-30V

Bang 9.6: Thong s6 k¥ thuat cia may tron SB-30V.

Goc
_ . | Vthing| V xuit | D, s6i | Nquay |Thoi gian|Cong suat

Ma hiéu ' ) ) Khi tron
tron (L) | liéu (L) | d4 (mm) | (v/phadt) | tron (s) (KW) —_—

Khi do

7+10

SB-30V| 250 165 70 20 60 4,1
45+50

- Loai thing nay dan dong nghiéng thung bang thl cong, kich thudc giGi han:
Dai 1,915 m; rong 1,59 m; cao 2,26 m
- Tinh nang suat ciia may tron
V*n*k
P L
1000

V - Dung tich hitu ich ciia mdy, bang 75% dung tich hinh hoc :
k, - Hé so thanh pham cua bé tong 1ay bang 0,7

k, - Hé s6 sir dung mdy tron theo thoi gian, 14y bang 0,92.
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3600

n - SO mé tron trong 1 gio. n = ——
ck

t. - Thoi gian hoan thanh mot chu ky.
ty =+ bt o+ G+ 8,
t, - Thoi gian d6 cot liéu vao thiung tron: 20 s
t, - Thoi gian quay thung tron: 60 s
t; - Thoi gian nghiéng thung d6 bé tong: 5 s
t, - Thoi gian do bé tong ra: 20 s
ts - Thoi gian quay thing vé vi tri cii: 5s

Vay thoi gian moét chu ky t,=110 s.

3600
=>n=——=32c¢0i
110
Vay: P= 0,75%250%32 0’7*0,92 = 3,8 m’/gio
1000

9.6. Bién phap thi cong phan hoan thién cong trinh.

Cong tdc hoan thién cong trinh bao gém cdc cong tdc: Xay tuong, 1lap khung
ctra, dién nudc, thiét bi vé sinh, trat tudng, 1ap tran, it nén, quét son.

9.6.1.Cong tac xay tuong.

Trong cong trinh nay theo chi€u cao bic tudng ta chia ra thanh hai loai tudng :
tuong do kinh va tuong khong do kinh.

V6i tuong d6 kinh, theo kién tric chi cao 1,2 m do d6 chi can xay 1 dot.

Tudng khong d6 kinh duoc xay thanh timg dot, v6i cong trinh ndy tang dién hinh
cao 3,6m tic la tuong cao (3,6 - 0,6) = 3,00m ta chia lam 2 dot theo chiéu cao, moi
dot cao 1, Sm.

Khoi xay phai duoc ddm bao yéu cdu ngang bang, diing thang mat phang, géc
vuong, mach khong trung khéi xay dac chac.

Trudc khi xay, gach phai duoc tu6i nuéc k§ dé khong xay ra hién tuong gach hit
nudc tu vira xay.
Xay tudng cao 16n hon 2m ta bat dau sir dung dan giso.

Trudc khi xay tudng can chudn bi: dao xay, bay xdy, xéng rai vita, nivo, qua doi,
thudc tam, thude do gbc vuodng va mo cang day.

9.6.2.Cong tac trat.
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Sau khi tuong xay kho thi méi ti€n hanh trat vi néu trat sém thi do vita trat mau
dong cung hon vira xay s€ gay anh hudng téi viéc dong cling cua vira xay, xuat hién vét

2,

nut.

Pé dam bdo vita trat bam chéic thi mach vita 16m sau 10mm .Véi cot, vach trudc
khi trat phai tao mat nham bang cach quét phlt mot 16p nude xi mang.

~ Khi trét phai kiém tra do bang phing, nhin clia tudng bing day doi, thudc va
nivo.
- Trinh tu trat: Trat tir trén xuong.
Trat tuong chia lam 2 16p: 16p vay va 16p 4o.
+ L6p trdt vay: day khoang 0,5-1,0cm khong can xoa phing.

+ L6p trat hoan thién: day khoang 1,0cm ti€n hanh trat sau khi 16p vay da kho
cung.

Mach ngling trat vuong goéc véi tuong.
- bat méc:

Ta phai dat méc cho bé mat trit dé ddm bdo do phing bé mat. C6 cac cach dat
moc nhu sau:

+ Dat moc bang dinh thép
+ Dat moc bang cot vita
+ Diat mdc bang cac thanh gb
+ Pat moéc cho tran
- Cach trat :
+ Dung cu: bay, ban xoa, thugc, nivo, chéi...

+ Dat moc xong tién hanh trét , trat 16p chudn bi ¢6 tdc dung tang cudng su lién
két bé mit trat v6i 16p dém trat bang phuong phdp vdy bay, vdy gdo thanh 16p mong
trén bé mat tudng hodc tran can xoa.

+ Tréat 16p dém khi 16p chudn bi di dong ciing.

+ Vay nudc trén bé mat tudng trudc khi trat , trat bang vay bay hodc vay gdo tao
thanh 16p. Dung thudc tAm ti vao cic mdc nhung khong xoa.

+ Trat 16p mat : L6p mat yéu cau cé do g6 ghé bé mat [2 mm d6i véi cong trinh
yéu cdu cao, d6i véi cong trinh binh thuong [3 mm.

+ Chiéu day cua 16p mat 5-8 mm, t6i da 10 mm, vita trat dugc tron bang cit min
c6 do sut 7-10 cm.

+ Trat khi 16p dém da kho. Trat bang phuong phap vdy bay hodc viy géo dua vao
cdc moc con phang chd se mit rdi tién hanh xoa.

+ Xoa tlr trén xuong, lic dau xoa rong manh khi di phang thi nhe hon.
+ Trat tir gbc ra trat tir trén xuong, tir goc nay dén goc kia.

9.6.3.Cong tac lat nén san.
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Dat u6m thir cdc vién gach theo 2 chi€u clia 6 san, néu thira thi phai diéu chinh
don vé 1 phia hay 2 phia sao cho dep .Sau khi di 1am xong cdc budc kiém tra géc
vuong va uém thir ta dit co dinh, 4 vién gach & 4 géc, cang day theo 2 chiéu dé cin
chinh céc vién con lai.

Lat cdc hang gach theo chu vi 6 san dé 1dy moc chuin cho cidc vién gach phia
trong, kiém tra bing phang ctia san bang nivo.

Tién hanh bat mach bang vita xi mang tring hoa thanh nudc sao cho xi mang lap
day mach .Sau dod lau sach xi mang bam trén bé mat gach.

Gach dugc 14t tir trong ra ngoai dé tranh ddm lén gach khi vita méi 14t xong.

Lat xong mdi 6 san nén, trdnh di lai ngay dé cho vita 14t dong cing .Khi can di lai
thi chai bac vén.

9.6.4.Cong tac quét son.

Sau khi mat trat kho hoan toan thi méi tién hanh quét voi (khoang 5-6 ngay) .Voi
dugc quét thanh 2 16p: 16p 16t va 16p mat .

Lé6p 16t 1a nuée voi sita mau trang .LSp mat 1a 16p ve mau duogc pha tir voi sira,
nuGc va ve mau tao thanh mau can pha .L&p ve mau duoc quét sau khi 16p 16t da kho.

Cong tdc quét voi chi dam bao yéu ciu khi mau mang tudong déng nhat, déu,
phang min va khong c6 vét loang 1.

Viéc quét voi trong nha dugc thuc hién tir ting 1 dén ting mai con quét voi ngoai
nha duoc thuc hién tir tang mai xudng tang 1.

9.7. An toan lao dong khi thi cong phan than va hoan thién.
9.7.1. An toan lao dong trong cong tac bé tong:
9.7.1.1. Lap dung ,thdo d& dan giao:

- Khong str dung dan gido c6 bién dang , ran nit , mon gi hoac thi€u cac bo phan
neo giang.

- Khe ho giita san cong tic va tuong cong trinh > 0,05 m khi xay va > 0.2 m khi
trat.

- C4c cot dan gido phai dugc dat trén vat ké on dinh.
- Cam x&p tai 1én dan gido.

- Khi dan gido cao hon 6 m phai lam it nhat hai san cong tac :san lam viéc bén
trén ,san bao vé dudi.

- San cong tac phai ¢6 lan can bao vé va luéi chan.
- Phai kiém tra thudng xuyén céc bo phan két cau cua dan gido.
- Khong dung lap , thdo g& hoac lam viéc trén dan gido khi trdi mua.

9.7.1.2. Cong tdc gia cong lap dung cot pha:
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- Van khuon phai sach, ¢6 ndi quy phong chong chdy, bo tri mang dién phai phu
hop véi quy dinh cuia yéu cau phong chay.

- Cop pha ghép thanh khdi 16n phai dam bao viing chac.

- Trudc khi d6 bé tong cdc cdn bo k§ thuat phai kiém tra c6p pha, hé cay chong
néu hu hong phai stra chita ngay.

9.7.1.3. Bao dudng bé tong:

- Khi bao dudng phai dung dan gido, khong dugc dung thang tua vao cac bo phan
két cau.

- Bao dudng vé ban dém hoac nhitng bo phan che khuat phai cé den chiéu sang.
9.7.1.4. Thao d& c6t pha:

- Khi thdo d& c6t pha phai mac d6 bao ho.

- Chi duoc thao dd cop pha khi bé tong dat cudg do 6n dinh.

- Khi thdo c6p pha phai tuan theo trinh tu hop ly.

- Khi thdo d& cOp pha phai thuong xuyén quan sat tinh trang cac bo phan két ciu
.Néu c6 hién tugng bién dang phai nging thdo va bao cdo ngay cho ngudi c6 trach
nhiém.

- Sau khi th4do d& c6p pha phai che chin cic 16 hong cua cong trinh , khong dé
cop pha trén san cong tac roi xuéng hoac ném xudng dat.

- Thao d& c6p pha véi cong trinh ¢6 khiu do 16n phai thuc hién diy du cac yéu
ciu néu trong thiét k€ va chong da tam.

9.7.2. An toan lao dong trong cong tac cot thép:

- Gia cong c6t thép phai ti€n hanh & khu vuc riéng, xung quanh c6 rdo chan, bién
bao hiéu.

- Ciat , u6n ,kéo ,nén cot thép phai dung nhiing thiét bi chuyén dung.

- Ban gia cong c6t thép phai chac chan.

- Khi gia cong cot thép phai lam sach gi ,phai trang bi day di phuong tién bao vé
ca nhan cho cong nhan.

- Khong dung kéo tay khi cét cdc thanh thép thanh cdc mau ngin hon 30cm.

- Tru6c khi chuyén nhitng tdm Iu6i khung c6t thép dén vi tri 1ap dat phai kiém tra
céc moi budc, han. Khi cit bo nhitng phan thép thira & trén cao cong nhan phai deo day
an toan.

- Khi lap dung cot thép gian dudong day dan dién phai cat dién . Trudng hop khong
cét dién duoc phai ¢6 bién phap ngan ngira cot thép va cham vao day dién.

- Tru6c khi d6 bé tong phai kiém tra lai viéc 6n dinh clia ¢6t pha va cay chong ,
san cong tac, dudng van chuyén.

- L6i qua lai du6i khu vuc dang d6 bé tong phai c6 rao chin va bién bdo. Trudng
hop bat budc c6 ngudi di lai & dudi thi phai c6 nhitng tdm che chan & phia trén 161 di
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dé6. Cong nhan 1am nhién vu dinh huéng va bom d6 bé tong can phai c6 giang, ung bao
ho.

- Khi ding dim rung dé dam bé tong can :

+ Noi dat v6i vo dam rung.

+ Dung day dan céch dién.

+ Lam sach dam.

+ Ngung dam 5 -7 phiit sau méi 1an 1am viéc lién tuc tir 30 - 35 phuit.
9.7.3. An toan lao dong trong cong tac xay

- Kiém tra dan gido ,sap x&p vat liéu ding vi tri.

- Khi xay dén do cao 1,5 m thi phai dung dan gido.

- Khong dugc phép :

+ Ding & bo tudng dé xay.

+ Di lai trén bo tudng.

+ Ding trén mai hat.

+ Tua thang vao tudong dé Ién xudng.

+ D€ dung cu ,hoic vat liéu trén bo tudng dang xay.
9.7.4. An toan lao dong trong cong tac hoan thién

- Xung quanh cong trinh phai dat ludi bao vé.

- Trat trong, trat ngoai, quét voi phai cé dan gido.

- Khong dung chat doc hai dé 1am vita.

- Dua vita 1én san tdng cao hon 5 m phai dung thiét bi van chuyén hgp ly.

- Thing x6 va cac thiét bi chita dung vita phai dé ¢ nhiing vi tri chac chan.

- Khi lap kinh, thuong str dung thang tua, chd y khong ty thang vao kinh va thanh
nep cua khuon cira;

- Théo lap kinh tai cdc khung ctta s0, clra c¢d dinh trén cao cin ti€n hanh tir gido
gh€ hay gido congxon;

- Khi thdo va lap kinh phia ngoai, cong nhan phai deo day an toan va dugc c6
dinh vao nhitng vi tri an toan phia trong cong trinh;

- Cong viéc quét voi, son, trang tri bén ngoai cong trinh phai tién hanh trén gido
cao hodc gido treo. Chi dugc ding thang tua dé quét voi, son trén mot dién tich nho va
thdp hon 5m ké tir mat nén. Vi do cao trén 5m, néu ding thang tua, phai c6 dinh dau
thang véi céc bo phan két cau 6n dinh cua cong trinh;

- Son khung ctra troi phai ¢6 gian gido chuyén dung va cong nhan phai deo day an
toan. Cam di lai trén khung ctra troi;

- Son trong nha hoac st dung céc loai son ¢ chtra chit doc hai phai trang bi cho
cong nhan mat na phong doc.
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- Lap kinh ctra trdi va mdi nha chi dugc phép tién hanh tir thang treo rong it nhat
6ocm, trén d6 c6 dong cac thanh nep ngang ti€t dién 4x6¢cm, cach nhau 30 dé€n 40cm.
Thang treo can dugc cd dinh chic chin, mu6n vay trén ddu thang cin c6 mdc treo.

- Cong tac Op bé mat trén cao phai tién hanh trén gian gido: khi 6p ngoai st dung
gido cao, giao treo; khi 6p trong st dung gido ghé.
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Chuong 10. t6 chitc thi cong.
10.1. Lap tién d¢ thi cong.
10.1.1. Muc dich.

Lap tién do thi cong dé dam bao hoan thanh cong trinh trong thoi gian quy dinh
(dua theo nhitng so liéu tdng quat cia Nha nudc hodc nhitng quy dinh cu thé trong hop
dong giao thau) v6i muc do st dung vat liéu, may méc va nhan luc hop 1y nhét.

10.1.2. Noi dung.

- Tién d6 thi cong la tai liéu thi€t k&€ lap trén co s& cac bién phap k¥ thuat thi cong
da duoc nghién cttu k§.

- Tién do thi cong nham an dinh:

+ Trinh tu tién hanh cac cong viéc.

+ Quan hé rang budc gita cac dang cong tac v6i nhau.

+ Xéc dinh nhu c4u vé nhan luc, vat liéu, mdy mdc, thiét bi can thié€t phuc vu
cho thi cong theo nhiing thoi gian quy dinh.
10.1.3. Cac budc tién hanh.

- Tinh todn khoi lugng cdc cong viéc va nhan luc phuc vu cho thi cong thé hién
phan bang tinh phan phu luc.

- C6 khoi lugng cong viéc, tra dinh mitc sit dung nhan cong hoac may moc, sé€ tinh
duoc s6 ngay cong va s6 ca mdy can thiét; tir d6 c6 thé biét dugc loai thg va loai mdy
can su dung.

- Sau khi da xac dinh duoc bién phdp va trinh tu thi cong, da tinh todn dugc thoi
gian hoan thanh céc qud trinh cong téc chinh 1a lic ta c¢6 bat dau lap tién do.

- Viéc thanh lap tién do 1a lién két hop ly thoi gian tiimg qué trinh cong tic va sip

x&p cho cdc t6 doi cong nhan cing mdy méc dugc hoat dong lién tuc.
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10.2. Thiét ké bé tri tong mat bang thi cong xay dung.

- Tong mat bang xay dyng duoc hiéu theo nghia cu the 1a mot tap hop cac mat
bang trén d6 ngoai viéc quy hoach vi tri cac céng trinh sé duoc xay dung, con phai bo
tri va xay dung cac cong trinh tam, cac cong trinh phu tro, cc co s¢ vat chét k¥ thuat
bao gom: can truc, may moc, thiét bi xay dung, cac xudng san xuat, cac kho bai, nha
&, nha sinh hoat va nha lam viéc, mang ludi duong giao thong, mang ludi cung cap
dién nudc dung dé phuc vu cho qua trinh xay dung va doi séng con ngudi trén cong
trrong xay dung.

- Thiét ké tot tong mat bang xay dung, tién toi thiét ké toi wu s& gop phan dam
béq xay dung cong trinh cé hiéu qua, dang tién do, ha gid thanh xay dung, dam bao
chat lugng, an toan lao dong va vé sinh moi truong. ..

- Co s tinh toén thiét ké tong mat bang:

+ Céin cir theo yéu cau cua to chuc thi cong, tién do thyc hién cong trinh xac dinh
nhu cau can thiét vé vat tu, vat liéu, nhan luc, nhu cau phuc vu.

+ Can cir vao tinh hinh cung cap vat tu thuc té .

+ Cén cir vao tinh hinh thuc té va mat bang cong trinh, bé tri cac cong trinh phuc
vy, kho béli, trang thiét bi dé phuc vu thi cong .

- Muc dich chinh cua cong tac thiét ké tong mit bang xay dung:

+ Tinh toan Iap tong mat bang thi cong dé dam bao tinh hop Iy trong cong tac t6
chac, quan ly, thi cdng, hop ly trong day chuyén san xuét, tranh hién twong chdng
chéo khi di chuyén .

+ Pam bao tinh on dinh va phi hop trong cong tac phuc vu thi cong, tranh truong
hop lang phi hay khong du dap trng nhu cau .

+ Pam bao cé4c cbng trinh tam, cac bai vat liéu, cau kién, cac may mac, thiét bi
dugc s dung mét céch tién lgi, phat huy hiéu qua cao nhat cho nhan luc truc tiép thi
cong trén cong truong.

+ P& cu ly van chuyén vat tu vat ligu 12 ngan nhat, s6 lan boc do 12 it nhat, giam
chi phi phét sinh cho céng tac van chuyen

+ Pam bao diéu kién vé sinh cdng nghiép va phong chdng chay né.

N@i dung thiét ké tong mait bang xay duwng

- Vigc thiét ké tong mit bang tuy theo timg cang trinh cu the va phu thuoc va
tung giai doan thi cong. Noi dung thiét ké tong quat tong mat bang xay dung bao gom
cac cong viéc sau:

~ + Xac dinh vj tri cy thé cua cong trinh d& duoc quy hoach trén khu dét dwgc cap
de xay dung.

+ B4 tri can truc, may moc, thiét bi xay dung

+ Thiét ké hé thdng giao thdng phuc vy cong truong

+ Thiét ké céac kho bai vat liéu, cau kién thi cong

+ Thiét ké co s cung cip nguyén vat liéu xay dung
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+ Thiét ké cac xudng san xuat va phu tro

+ Thiét ké nha tam trén cong truong

+ Thiét ké mang lu6i cip — thoat nudc cong truong

+ Thiét ké mang lué6i cap dién

+ Thiét ké hé thong an toan, bao vé, vé sinh méi trudng.
10.2.1. Tinh toan duong giao thong.

- Trong di€u kién binh thuong, v6i duong mot lan xe chay thi cdc thong s6 bé rong
ctia duong 1ay vé6i nhitng chd dudng do han ché vé dién tich mat bing, do do c6 thé thu
hep mat dudng lai B = 4m (khong c6 1é duong). Va lic ndy, phuong tién van chuyén
qua day phai di véi téc do cham (< 5km/h), va dam bao khong c6 nguoi qua lai.

- Khoang cach an toan tor mép duong dén mép cong trinh (tinh tr chan 16p gido
xung quanh cong trinh) la e = 1,5m.

- Bén kinh cong cua dudng & nhitng chd goc 14y 1a: R = 9m. Tai céc vi tri nay, phan
md& rong ctia duong 1ay 1a a =1,5m.

- b6 doc mat duong: i = 3%.

10.2.2. Tinh toan dién tich kho bai.

- Trong di€u kién mat bang thi cong nhu di phan tich, ta lya chon phuong dn: vita xi
mang cat dugc ch€ tao ngay tai cong truong. Bé tong dam san cot 1a bé tong thuong
phdm do nha mdy cung cép. Nhu vay, ta chi thiét k& cdc kho bai: kho cot thép, bai cat,
kho ximang, kho van khuon, bai gach. Thoi gian du trit [a 10 ngay.

- Dién tich kho bai dugc tinh theo cong thuc: S=a. F

Trong do:
S: Dién tich kho bai ké ca duong di 16i lai;
F: Dién tich kho bai chua ké dudng di 16i lai;
o: Hé s6 str dung mit bang:
a=1,5+ 1,7 d6i véi cac kho tong hop;
a=1,4+ 1,6 d6i v6i cac kin;
o= 1,1+ 1,2 d6i véi cc bai 1o thien dé vat lieu thanh dong;

£ Q
P

v6i Q: Luogng vat liéu hay cdu kién chia trong kho bai;

Q=q*T véi q: Lugng vat liéu sir dung trong mot ngay;

T: Thoi gian du trit vat liéu;
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P: Vat liéu cho phép chita trong 1m? dién tich c6 ich clia kho bai;
10.2.2.1. X4c dinh lugng vat liéu sit dung trong mot ngay(ta 1ay khoi luong tang 2 dé
tinh toan).
- Cot thép: 2,205 Tan; (cot thép dam, san).
- Van khuon: 136,7 m?; (van khuon dam, san).
- Xay gach: 6,53 m*; (xay tudng hoan thién 220).
Cong tac xay gach : Theo dinh mic xay tuong vita Xxi mang - cat vang, ta co:
gach: 550 vién/1m’ tuong110,va 643 vién/1m? tuong 220
= s0 vién gach: 643x 6,53 = 4196 vién.
- Vita trat twdng cot,dam, san: 195 m?; (trdt ngoai nha)
- Khoi luong vita ximang cat trat 1a: 195%0,015=2,925 m?;
Vita xi mang mac 75#, xi mang PC 300 c6 :
Xi mang: 296 kg/ 1m’ vita
Cat: 1,12 m? / 1m? vira
Khaéi lugng xi mang: 2,925%296 = 865,8 Kg.
Khéi lugng cat vang: 2,925%1,12 = 3,276 m°.
10.2.2.2. Xac dinh dién tich kho bai.
- Dua vao khai luong vat liéu st dung trong ngay, dua vao dinh mic vé luong vat
liéu trén 1m? kho bii va cong thiic trinh bay & trén ta tinh toan dién tich kho bai.

- K&t qua tinh toan dugc 1ap thanh bang:

Bang 10.1: Bang tinh dién tich kho bai vat liéu.

e 1A . T P F= =L
TT | Vatliéu | D.vi q (ngiy) Q=q.T (dv/m?) (sz/)p a S(nc]xZ)F
1 |[Cotthép| T | 2,205 10 22,05 3 7,35 1,7 | 12,495
2 | V.khuon| m? 136,7 5 683,5 45 15,18889 1,7 2582111
3 | Gach |Vién| 4196 5 20980 700 2097 | 1,2 | 3597
4 | Ximang | T | 0,866 10 8,66 1.3 |6,661538 | 1,6 | 1065846
5 Cat m® | 3,276 10 32, 76 3 10,92 1,2 | 13104

- Vay ta chon dién tich kho bai nhu sau :
+ Kho thép 15m?
+ Kho van khuon 30m?

+ Bai gach xay 40m”.
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+ Kho xi mang 15m?.
+ Bai cdt vang 15m?.
10.2.3. Tinh todn s6 cong nhan trén cong truong.
- S6 luong cong nhan xay dung co ban trung binh thé hién trén biéu do ti€n do 1a
50,43 nguoi (nhém A).
Arp = 50,43 nguoi;
- S6 cong nhan lam viéc & cac xudng san xuat va phu trg (Nhém B):
B =m*A =20%%50,43 = 10 nguoi;
- S6 can bo k¥ thuat ¢ cong truong (Nhom C):
C=(4+8)%*(A + B) = 8%*(50,43 + 10) = 5 nguoi;
- S6 nhan vién hanh chinh (Nhém D):
D =(5+6)%*(A+ B+ C) =5%%*(50,43 + 10 + 5) = 3 nguoi;
— Téng s6 nhan cong trén cong trudng:
G =1,06%¥(A+B+ C+D)=1,06450,43 + 10 + 5 + 3) =72 nguoi;
10.2.4. Tinh toan dién tich nha tam.
* Nha tap thé cho cong nhan: Tiéu nhuin 4m?*/ngudi.
S, = 4*%72%0,7 = 201,6 m%; chon 1a 200 m*.
Nha tap thé nay ngoai chic nang 12 nha & cho cong nhan con 1a nha nghi gita ca
cho toan bo s6 cong nhan trén cong trudng véi tieu chudn 1,25 m?/ngudi.
* Nha an cho toan bo cian bd cong nhan vién:
Ta s& b6 tri mot nha an tap thé dién tich 50m? cho cdn bo cong nhan vién clia cong
truong.
* Nha lam viéc clia ban chi huy cong trudong: Tiéu chuidn 4 m*/nguoi.
S,=4*%C+D) =4*(5+3)=32m’
* Nha ti€p khach va phong hop: 24 m?.
* Nha vé sinh cong truong: Tiéu chuin 2m?%/20 ngudi
Sy =63%2/20 = 6,3 m? (Khu VS nam 8m?, nit 4m?).
Trong khu vuc nha nghi cho cong nhan va khu hanh chinh ta bo tri mét nha vé sinh
ki€u ban tu hoai ¢ chi phi khong 16n dong thoi dép tng duoc yéu cdu vé sinh véi dién
tich 1a 24m?,
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* Phong bao vé:
Go6m 1 phong bao vé chinh tai céng vao, 1 phong bao vé phu dit tai cdng ra. Dién
tich méi phong 6 m?.
* Tram y t&: 6 m?.
* Nha dé xe cho cén bo cong nhan vién: 100 m?.
10.2.5. Tinh toan dién tam thoi cho cong trinh.
Thiét k&€ hé thong cap dién cong truong la giai quyét may van dé sau:
- Tinh cong suat tiéu thu cta ting diém tiéu thu va clia toan bo cong trudng.
- Chon nguoén dién va bo tri mang dién
- Thiét k€ mang luéi dién cho cong truong

- Téng cong sut dién cin thi€t cho cong trudng tinh theo cong thic :

Pt :a(Kl.zpl " Kzz P2 +K3.2P3 +K4'ZP4]

CoS @ cos @
Trong do6:
o= 1,1 1a hé s6 t6n that dién toan mang;
cos@ = 0,65 + 0,75 1a hé sO cong suat;
K,, K,, K;, K, 1a hé s6 nhu ciu st dung dién phu thudc vao s6 lugng cac nhém
thiét bi:
+ San xuit va chay may: K, = K, =0,75;
+ Thap sdng ngoai nha: K; = 1;
+ Thap sang trong nha: K, = 0,8;
P, : Cong suat danh hiéu cua cidc may tiéu thu dién truc ti€p (may han dién...);
may han: P, =20 KW
P, : Cong suat danh hiéu cua cic may chay dong co dién :
+ Can truc thap : 32 KW,
+ M4y tron vira 400L : 4,5 KW;
+ May dam beé tong : BDam dui V21 : 1,4 KW;
+ Pam ban U7 : 0,7 KW;
= P,=32+4,5+2*%1,4 +2*%0,7 = 40,7 KW;
P, : Cong suat dién sinh hoat va chi€u sang & khu vuc hién truong;
P, : Cong suat dién phuc vu sinh hoat va chiéu sang & khu vuc &;

Lay P; = 10 KW; P, = 15 KW;
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* *
= P =11 0.75 20+O’75 40,7 +1*10+0,8*15 |= 97,86 KW
0,75 0,65

- Cong suat phan khang ma nguon dién phai cung cap:
P, 97,86

“cos(,) 0.7

- Cong suat biéu kién phai cung cép cho cong trudng:

=139,8KW

t

S,=yP2+Q.? =+/97,867 +139,8> =170,65KVA

Lua chon may bién 4p: S, >1,25% S, =213,3 KVA;
— Chon may bién ap ba pha cong suét dinh muc 1a 320KVA.
Mang dién trén cong truong duogc bé tri nhu trén ban vé téng mit bing.
10.2.6. Tinh toan cung cap nudc tam cho cong trinh.
- Mot s6 nguyeén tic chung khi thiét k& hé thong cidp nudc:
+ Can x4y dung tru6c mot phin hé thong cip nudc cho cong trinh sau ndy, dé sir
dung tam cho cong truong.
+ Can tuan thl cdc qui trinh, cdc tiéu chudn vé thi€t k& cdp nudc cho cong
truong xay dung.
+ Chit lugng nudc, lva chon ngudn nudc, thiét k€ mang luéi cip nudc.
- Céc loai nude dung trong cong trinh gom ¢4 :
+ Nudc dung cho san xuat: Q,
+ Nudc dung cho sinh hoat & cong truong: Q,
+ Nudc dung cho sinh hoat tai khu nha nghi ctia cong nhan: Q,
+ Nudc dung cho ctu hoa: Q,,
10.2.6.1. Luu lugng nudc dung cho san xuat Q.
Luu lugng nudc dung cho san xuat tinh theo cong thic :
_L2*K*D Py, )
" n*3600
Trong do:
1,2 12 hé s6 ké dén luong nudc can ding & cong trudng;
K, 12 h¢ s6 sir dung nuéc khong diéu hoa trong gio K, = 2;
n = 8 1a s6 gio dung nudc trong ngay;

ZPkip 12 téng khoi lugng nuée dung cho cdc loai mdy thi cong hay mdi loai

hinh san xuét trong ngay;
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+ Cong tac xay: 300 1/1m* = 300%14,62 = 4386 (1)

+ Tudi gach: 250 1/1000vién = 250*8041/1000 = 2010 (1)

+ Vita xi mang cét: 250 1/1m* = 250%1,86 = 465 (1)

Vay téng lugng nudc dung trong ngay: 4386 + 2010 + 465 = 6861(1).
_1,2*2*6861

=Q, = 553600 0,572(1/s).
10.2.6.2. Luu luong dung cho sinh hoat & cong truong.
QT ()
n*3600
Trong do6:

N: s6 cong nhan dong nhat lam viéc trong ngay, N = 86 nguoi;

B: luu lugng nudc tiéu chudn dung cho mot cong nhan sinh hoat trén cong
truong, 1dy B = 15 1/nguoi;

K, = 1,5: h¢ s6 sit dung nuéc khong diéu hoa trong gio;

86*15*1,8
= % g0
10.2.6.3. Luu lwong nudce dung cho sinh hoat tai nha nghi cong nhan.
_NBK K
24*3600

= 0,081 (I/s).

3

Trong do:
N, : s0 dan 6 khu lan trai: 72 nguoi;
B, = 40 I/ngudi : lugng nudc tiéu chudn ding cho 1 ngudi ¢ khu Ian trai.
K, = 1,5 : hé s0 sir dung nuéc khong diéu hoa trong gio.
K,.= 1,4 : h¢ s6 sir dung nudc khong diéu hoa trong ngay.

-0 _ 72*40*1,5%1,4
3 24*3600

10.2.6.4. Luu lugng nude dung cho ctu hoa.

=0,07(1/s)

Theo tiéu chuidn = Q. =101/s >>. Q,

= Luu lugng nudce tinh todn :

Qu=70% Q+Q,+Q; +Q,

= Q, =0,7*%(0,572 + 0,081 + 0,07 ) + 10 = 10,52 (I/s)

10.2.6.5. Tinh duong kinh 6ng dan nude (dudong 6ng cap nudce).
- Buong kinh 6ng chinh:
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* *
D= \/ YQu _ | 4052 1500 ~134mm => chon D =150mm.
T*v*1000 '\ 3,14*1*1000 '

Trong d6: v=1 (m/s) 1a van téc nudc;
- Puong kinh 6ng nhanh :

+ San suat:

x| x|
Dlz\/ Q470572 0,027 m = 27mm ; chon D, = 40mm.
w*v*¥1000 Y\ 3,14*1*1000

+ Sinh hoat trén cong truong:

* x|
D :\/ 4"Q, = 470,081 =0,010m =10 mm; chon D, = 21mm.
T*v¥1000 '\ 3,14*1*1000 '

+ Sinh hoat khu nha 6:

*, *
D :\/ 4Q;  _ 470,07 _ 0,0094m =9,4mm; chon D;= 21mm.
*v¥1000 3,14*¥1*1000

10.3.Cong tac an toan lao dong cho toan cong truong.
10.3.1. An toan lao dong trong thi cong dao dat:

10.3.1.1. Dao dat bang mdy dao gau nghich.

- Trong thoi gian may hoat dong, cAim moi ngudi di lai trén mai déc tu nhién, cling

nhu trong pham vi hoat dong clia mdy khu vuc nay phai c6 bién bdo.

- Khi van hanh may phai kiém tra tinh trang mdy, vi tri dat may, thiét bi an toan

phanh ham, tin hiéu, am thanh, cho mdy chay thir khong tai.

- Khong duge thay d6i do nghiéng ctia may khi giu xtic dang mang tai hay dang

quay gan. Cdm ham phanh dot ngot.

- Thudong xuyén kiém tra tinh trang ctia day cdp, khong dugc ding day cap da noi.

- Trong moi truong hgp khoang cach gilta ca bin mdy va thanh hé dao ludén luon

phai >1m.
10.3.1.2. Dao dat bang thu cong.

- Phai trang bi du dung cu cho cong nhan theo ché do hién hanh.

- Pao dat h6 mong sau moi tran mua phai rac cat vao bac 1én xuéng tranh truot,

nga.

- Trong khu vuc dang dao dat nén ¢6 nhi€u nguoi cing lam viéc phai bo tri khoang

cach gilta ngudi nay va nguoi kia dam bao an toan.
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- Cam b6 tri nguoi lam viéc trén miéng ho dao trong khi dang cé nguoi lam viéc &
bén du6i ho dao cuing 1 khoang ma dat c6 thé roi, 16 xuéng ngudi & bén dudi.
10.3.2. An toan lao dong trong cong tac bé tong.
10.3.2.1. Lap dung, thdo d& dan gido.

- Khong duoc st dung dan gido: C6 bién dang, ran nit, mon gi hoac thi€u cac bo
phan: méc neo, giang ....

- Khe hé giita san cong tac va tuong cong trinh > 0,05 m khi xay va 0,2 m khi trat.

- Khi lam viéc trén cao can phai deo day an toan.

- C4c cot gian gido phai dugc dat trén vat ké 6n dinh.

- Cam x&p tai 1én gian gido, noi ngoai nhiing vi tri da qui dinh.

- Khi dan gido cao hon 6m phai lam it nhat 2 san cong tac: San lam viéc bén trén,
san bao vé bén dudi.

- Khi dan gido cao hon 12 m thi can phai lam cau thang. D6 doc cta cau thang <
60°

-L6 héng & san cong tdc dé 1én xuong phai c6 lan can bao vé & 3 phia.

- Thudng xuyén kiém tra tat ca cdc bo phan két cdu cta dan gido, gid d5, dé phat
hién tinh trang hu hong cta dan gido va c6 bién phap stra chita kip thoi.

- Khi thdo d& dan gido phai c6 rao ngan, bién cdm ngudi qua lai. Cam thdo d& dan
gido bang céch giat do.

- Khong dung lap, thdo d& hoac 1am viéc trén dan gido va khi troi mua to, giong bao
hoac gi6 céap 5 tro lén.

10.3.3. Cong tac gia cong, lap dung coffa.

- Coffa dung dé do két ciu bé tong phai duoc ché tao va lap dung theo diing yéu ciu
trong thiét k& thi cong da dugc duyét.

- Coffa ghép thanh khai 16n phai dam bao viing chéc khi cdu 1ép va khi c4u lap phai
tranh va cham vao cdc bo két cau da lap trudc.

- Khong duogc d€ trén coffa nhitng thiét bi vat liéu khong c6 trong thiét k€, ké ca
khong cho nhiing ngudi khong truc ti€p tham gia vao viéc d6 bé tong ding trén coffa.

- Cam dat va xé&p cac tdm coffa cadc bo phan cla coffa 1én chi€u nghi cau thang, 1én
ban cong, cdc 16i di sat canh 16 héng hodc cdc mép ngoai cta cong trinh. Khi chua
giang chidng.

- Tru6c khi dé bé tong can bo ky thuat thi cong phai kiém tra coffa, nén c6 hu hong
phai stra chita ngay. Khu vuc sira chita phai ¢6 rao ngan, bién bdo.

10.3.4. Cong tac gia cong, lap dung cot thép.

- Gia cong cot thép phai duoc tién hanh & khu vuc riéng, xung quanh ¢6 rao chan va

bién bdo.
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- Cat, uon, kéo cot thép phai dung nhitng thi€t bi chuyén dung, phai c6 bién phap
ngan ngira thép viang khi cét cot thép c6 doan dai hon hoac bang 0,3m.

- Ban gia cong cot thép phai dugc cd dinh chic chin, néu ban gia cong c6t thép ¢
cong nhan lam viéc & hai gia thi ¢ gitta phai c6 ludi thép bao vé cao it nhat 1a 1,0(m).
Cot thép da 1am xong phai dé diing chd quy dinh.

- Khi nan thang thép tron cudn bing may phai che chan bao hiém & truc cuodn trudc
khi m& may, hdm dong co khi dua dau ndi thép vao truc cuodn.

- Khi gia cong cot thép va lam sach ri phai trang bi ddy du phuong tién bao vé ca
nhan cho cong nhan.

- Khong ding kim cat bang tay khi cat cdc thanh thép thanh cidc mau ngin hon
30cm.

- Khi han co6t thép cho can tuan theo chat ché qui dinh clia quy pham.

- Budc cot thép phai ding dung cu chuyén ding, cdm buodc bing tay cho phdp trong
thiét keé.

- Khi dung 1ap c6t thép gan dudong day dan dién phai cat dién, trudng hop khong cat
dugc dién phai ¢6 bién phap ngan nglra c6t thép va cham vao day dién.

10.3.5. Po va dam bé tong.

- Tru6c khi d6 bé tong can bo k§ thuat thi cong phai kiém tra viéc lap dat coffa, cot
thép, dan gido, san cong tdc, dudong van chuyén. Chi dugc tién hanh d6 sau khi da c6
van ban xac nhan.

- Lo6i qua lai dudi khu vuc dang d6 bé tong phai c6 rao ngan va bién cdm. Truong
hop bat buoc ¢6 ngudi qua lai cdn 1am nhitng tdm che & phia trén 16i qua lai do.

- C4m nguoi khong cé nhiém vu ding & san roét vira bé tong. Cong nhan lam nhiém
vu dinh huéng, diéu chinh may, voi bom dé bé tong phai c6 gang, ting.

- Khi ding dim rung dé dam bé tong can:

+ Noi dat v6i vo dam rung.

+ Dung day buoc cach dién noi tir bang phan phoi trén cac san dén dong co dién
cta dam.

+ Lam sach dam rung, lau kho va quin day dan khi lam viéc.

+ Ngtng dam rung tir 5-7 phdt sau moi 1an lam viéc lién tuc tir 30-35 phuit.

+ Cong nhan van hanh may phai dugc trang bi ung cao su cach dién va céac
phuong tién bao vé cd nhan khéc.

10.3.6. Bao duong bé tong.

- Khi bao dudng bé tong phai dung dan gido, khong dugc ding 1én cac cot chong
hoac canh coffa, khong dugc dung thang tua vao cac bo phan két ciu bé tong dang bao
dudng.

- Bdo dudng bé tong vé ban dém hoac nhitng bo phan két cau bi che khuat phai ¢
dén chiéu sing.
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10.3.7. Thao do coffa.

- Chi duoc thdo do coffa sau khi bé tong da dat cuong do qui dinh theo huéng dan
cua can bo k¥ thuat thi cong.

- Khi thdo d& coffa phai thdo theo trinh tu hop 1y phai ¢6 bién phdp dé phang coffa
roi, hodc két cau cong trinh bi sap do bat ngd. Noi thdo coffa phai ¢6 rao ngan va bién
béo.

- Truée khi thao coffa phai thu gon hét cac vat liéu thira va cac thiét bi dat trén cac
bo phan cong trinh sap thdo coffa.

- Khi théo coffa phai thuong xuyén quan sat tinh trang cac bo phan két cau, néu co
hién tuong bién dang phai nguing thao va bao cao cho can bo k¥ thuat thi cong biét.

- Sau khi thdo coffa phai che chin cic 16 hong ctia cong trinh khong dugc dé coffa
da thao lén san cong tac hodc ndm coffa tir trén xudng, coffa sau khi thdo phai dugc dé
vao noi qui dinh.

- Thdo d& coffa doi v6i nhitng khoang d6 bé tong cot thép cé khau do 16n phai thuc
hién diy du yéu ciu néu trong thiét k€ vé chong dé tam thoi.

10.3.8. Cong tac lam mai.

- Chi cho phép cong nhan lam cac cong viéc trén mai sau khi can bo ky thuat da
kiém tra tinh trang két c4u chiu luc ctia mai va cdc phuong tién bao dam an toan kh4c.

- Chi cho phép dé vat liéu trén mai & nhitng vi tri thiét k& qui dinh.

- Khi @€ céc vat liéu, dung cu trén mai phai ¢6 bién phap chong lan, trugt theo mai
déc.

- Khi xay tuong chin méi, ]am mang nudc can phai c¢6 dan gido va luéi bao hiém.
10.3.9. Cong tac xay va hoan thién.
10.3.9.1. Xay tuong.

- Kiém tra tinh trang cta gian gido gid d& phuc vu cho cong tic xay, kiém tra lai
viéc sap x€p ba tri vat liéu va vi tri cong nhan ddng lam viéc trén san cong téc.

- Khi x4y dén d¢ cao cach nén hodc san nha 1,5(m) thi phai bac gian gido, gid da.

- Chuyén vat liéu (gach, vita) Ién san cong tdc & do cao trén 2(m) phai dung cac
thiét bi van chuyén. Ban nang gach phai c6 thanh chic chin, dam bao khong roi d6 khi
nang, cAm chuyén gach bing céch tung gach 1én cao qui 2(m).

- Khong dugc phép:

+ Diing 0 bo tudng dé xay, di lai trén bo tudng.
+ Diing trén mai hat dé xay, tua thang vao tudng mdi xay dé Ién xuong.
+ Dé dung cu hoic vat liéu 1én bo tudng dang xay

- Khi xay néu gip mua gié (cip 6 trd 1én) phai che day chong dd khoi xay cén than
dé khoi bi x6i 16 hoic sap d6, dong thdi moi ngudi phai dén noi 4n nip an toan.

- Khi x4y xong tuong bién vé miia mua bao phai che chan ngay.
10.3.9.2. Cong tac hoan thién.
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- Stt dung dan gido, san cong tac lam cong tic hoan thién phai theo su huéng dan
ctia cdn bo ky thuat. Khong dugc phép diung thang dé lam cong tidc hoan thién & trén
cao.

- C4n bo thi cong phai dam bao viéc ngét dién hoan thién khi chuén bi trat, son...
Lén trén bé mat cta hé thong dién.

a. Cong tac trat.

- Trat trong, ngoai cong trinh can s dung gian gido theo quy dinh ctua quy pham,
dam bao 6n dinh, vitng chac.

- Cam dung chat doc hai dé 1am vira trat mau.

- Dua vita Ién san tang trén cao hon 5(m) phai dung thi€t bi van chuyén lén cao hop
ly.

- Thiing, x0 ciing nhu c4c thiét bi chita dung vita phai dé & nhitng vi tri chac chin dé
tranh roi, truot. Khi xong viéc phai co rita sach s& va thu gon vao 1 chd.

b. Cong tac quét voi, son.

- Gian gido phuc vu phai dam bao yéu cau cua quy pham, chi dugc dung thang tua
dé quét voi, son trén mot dién tich nhd & do cao cach mat nén nha (san) <5(m)

- Khi son trong nha hoac dung céc loai son c6 chira chat doc hai phai trang bi cho
cong nhan mat na phong doc, trude khi bat ddu 1am viéc khoang 1h phai md tat ca cac
clra va céc thi€t bi thong gié cua phong dé. Khi son, cong nhan khong dugc lam viéc
qué 2 gio. Cam ngudi vao trong budng da quét son, voi, cé pha chit doc hai chua kho
va chua dugc thong gio tot.
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CHUONG 12. KET LUAN VA KIEN NGHI.

12.1.Két luan.

D6 an tot nghiép dai hoc 1a mot cong trinh nghién citu khoa hoc ctia méi hoc
vién tai cac truong dai hoc, dugc tién hanh & giai doan cu6i khéa hoc dudi su hudng
dan cua gido vién. D6 an tot nghiép bao géom hai phan chinh: phan thuyét minh va phan
ban vé& cong trinh . “Thiét ké va to chire thi cong Tru sé 1am viéc Vién co dién - Bo
NN&PTNT”.

Dué6i su chi bao va huéng dan tan tinh cla cdc thdy. TS. Poan Van Duén, thiy
ThS. Tran Anh Tuén, KS.Luong Anh Tuén va céac ban trong 16p, em da thuc hién va
hoan thanh d6 an t6t nghiép cta minh. Qua trinh thuc hién do an gitip em biét cach van
dung nhiing kién thitc da dugc hoc trong su6t thoi gian hoc tap tai nha truong vao ting
khau cu thé vao viéc thiét k& cong trinh, nhu bé tri khong gian kién tric, tinh todn céc
két ciu chinh clia mot cong trinh, 1ap bién phap k§ thuat va té chic thi cong cong trinh.
Nhitng kién thic di dugc hoc 1a su chudn bi can thiét cho qué trinh 1am viéc clia em
sau khi ra truong.

12.2.Kién nghi.
12.2.1.So do tinh va chuong trinh tinh.

Véi sy tro gitip dic lyc ciia may tinh dién tir viéc thiét ké két ciu nha cao tang da
tro nén dé dang hon trudc rat nhidu. Vi vay, dé c6 thé tinh toan két cau sat voi sy lam
viéc thuc té ciia cong trinh, chiing ta nén xay dung mé hinh khung khéng glan So véi
viéc xay dung khung phang, viéc xay dung khung khong gian s€ tranh duoc cac sai s6
trong qué trinh quy tai ciing nhu xét dén kha nang lam viéc thuc té cua két cau cong
trinh.

Theo phan tich tai “2.3.1. Lua chon chuong trinh tinh” (chuong 2), nén sir dung
phan mém ETABS Nonlinear V 9.0.4 ,va Sap2000 dé tinh toan thiét ké két ciu cong
trinh.

12.2.2.Két cau mong.

Hién nay, c6 nhiéu giai phap két cau mong duoc sir dung cho nha cao tang:
Mong coc €p, mong coc dong, mong coc khoan nhoi... va viéc lya chon giai phap
mong con phu thudc vao diéu kién dia chat khu vuc xay dung.

Nhin chung dia chat TP Ha Noi, cling vai tai trong rat 16n caa cong trinh nén voi
cac cong trinh nha cao tang coé vi tri xay dung xen ké trong khu vuc dong dan cu sinh
song thi giai phap mong toi uu nhat la phuong 4n mong coc ép.

Sinh vién: Bui Minh Thanh - Lép: XD1301D -318-



GVHD: TS. Poan Vian Duin. Chuong1.Kién Tric

Sinh vién: Bui Minh Thanh - Lép: XD1301D -319-



