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BO GIAO DUC VA PAO TAO
TRUONG DAI HOC QUAN LY VA CONG NGHE HAI PHONG

NHIEM VU PE TAI TOT NGHIEP

Sinh vién: NGO NGQC TOAN Ma& SV: 1712104004
Lép : XD2101D

Nganh  : Xay dung dan dung va cdng nghiép

Tén dé tai: TRUONG THCS HA GIANG — NHA HOC 5 TANG



NHIEM VU PE TAIl

1. N@i dung va cac yéu ciu can giai quyét trong nhiém vu dé tai tot
nghiép



CAN BO HUONG DAN PE TAI TOT NGHIEP

Ho va tén : NGO bUC DUNG
Hoc ham, hec vi : Thac sy
Co quan cong tac  : Truong Dai hoc Quan ly va Céng nghé Hai Phong

Noi dung hwéng dan:

Pé tai tét nghiép duoc giao ngay ..... thang .... nam 20...

Yéu cau phai hoan thanh xong truéc ngay ..... thang .... nam 20...

ba nhan nhiém vu BTTN ba giao nhiém vu BPTTN

Sinh vién Giang vién huwéng dan

Hai Phong, ngay thang  nam 20....
HIEU TRUONG



CONG HOA XA HQI CHU NGHIA VIET NAM

Poc lap — Tw do — Hanh phuc

PHIEU NHAN XET CUA GIANG VIEN HUONG DAN TOT NGHIEP
(PHAN KET CAU)

HO VA TEN QIANG VIBN: ..ot
20 TSI oX0] 1 I Lo SR S

Ho vatén sinh VIEN: ........cccoovvveiiiieieien, Chuyén nganh: ........cccceevvevnnnnnnnn

2.Panh gia chat lwong cia dd an (so véi ndi yéu cau da dé ra trong nhiémvu
P.T. T.N trén cac mit ly luan, thyc tién, tinh toan sé liéu...)

3.Y kién cua giang vién huwéng din tét nghiép
Pugcbaové [ | Khongdugcbiové | | Piémhudngdan | ]

Hai Phong, ngay ... thang ... nam

Giang vién hwéng dan



CONG HOA XA HQI CHU NGHIA VIET NAM

Poc lap — Tw do — Hanh phuc

PHIEU NHAN XET CUA GIANG VIEN HUONG DAN TOT NGHIEP
(PHAN THI CONG)

HO VA TEN QIANG VIBN: ..ot
20 TSI oX0] 1 I Lo SR S

Ho vatén sinh VIEN: ........cccoovvveiiiieieien, Chuyén nganh: ........cccceevvevnnnnnnnn

2.Panh gia chat lwong cia dd an (so véi ndi yéu cau da dé ra trong nhiémvu
P.T. T.N trén cac mit ly luan, thyc tién, tinh toan sé liéu...)

3.Y kién cua giang vién huwéng din tét nghiép
Pugcbaové [ | Khongdugcbiové | | Piémhudngdan | ]

Hai Phong, ngay ... thang ... nam

Giang vién hwéng dan



LOI CAM ON

Trong nhitng nim gan diy cing véi sy phat trién cua dat nudc, nganh xay
dung ciing theo da phat trién manh mé. Trén khép céc tinh thanh trong ca nudc
cac cong trinh méi moc 18n ngay cang nhiéu. Dbi vi mot sinh vién nhu em viée
chon d¢é tai tot nghiép sao cho phu hop véi su phat trién chung ctia nganh xay
dung va pht hop véi ban than 1a mot van dé quan trong.

Vé6i sy dong ¥ va huéng dan cua thiy giao TRAN ANH TUAN, thay
gi4o NGO PUC DUNG em di chon va hoan thanh dé tai: TRUONG THCS
HA GIANG - NHA HOC 5 TANG. DPé hoan thanh dugc dd an nay, em da
nhan dugc su giup do nhiét tinh, sy hudng dan chi bao nhirng kién thirc can
thiét, nhirng tai liéu tham khao phuc vu cho dd an cling nhu cho thuc té sau nay.
Em xin chan thanh bay t6 10ng biét on sdu sic ciia minh ddi véi sy gitp d& quy
bau d6 cta cac thiy. Ciing qua day em xin dugc to 10ng biét on dén ban lanh
dao truong Pai Hoc Quan Ly & Cong Nghé Hai Phong, ban 1anh dao khoa Xay
Dung, tat ca cac thay cd gido d6 truc tiép ciing nhu gian tiép giang day trong
nhitng ndm hoc vira qua.

Bén canh sy gitip d& cua cac thay ¢ 1a sy gitp d cua gia dinh, ban be va
nhimg ngudi than da gép phan gitp em trong qué trinh thuc hién dd an ciling
nhu sudt quéa trinh hoc tip, em xin chan thanh cam on va ghi nhan sy giup d&
do.

Qua trinh thuc hién d6 an tuy di cd gang hoc hoi, xong em khong thé
tranh khoi nhitng thiéu sot do tam hiéu biét cling han ché va thiéu kinh nghiém
thuc té, em rat mong nhan dugc su chi bao thém cua cac thﬁy c6 dé kién thuc
chuyén nganh ctia em ngay cang hoan thién.

Mot 1an nira em xin bay t6 long kinh trong va biét on sau sic t6i toan thé
cac thay co gido, ngudi da day bao va truyén cho em mot nghé nghiép, mot cach
song, huéng cho em trd thanh mot ngudi lao dong chan chinh, c¢é ich cho dat

nuoc.

Em xin chan thanh cam on!



PHAN I

KIEN TRUC
(10%)
Gido vién huéng dan : THS. NGO bUC DUNG
Sinh vién thyc hién : NGO NGOC TOAN
Lép : XD2101D
MSSV : 1712104004

Nhiém vu:
- Tim hiéu vé thiét ké kién trac va cong ning cong trinh.

- V& cac miat bang, mat cat, mat dung caa cong trinh.

Cac ban vé kem theo:

1: KT-01: Ban v& mat bang cé4c tang
2: KT-02: Ban vé mat dung.
3: KT-03: Ban vé mat cat .



I. GIOI THIEU CONG TRINH.
TEN CONG TRINH:TRUONG THCS HA GIANG — NHA HOC 5 TANG
1. Pia diém .4y dung
Dia diém xay dyng cong trinh: Thanh phb Ha Giang.
- Truso c6 5 tang + 1 tang 4p mai va khdng c6 tang ham. Cong trinh c6 phong
cach kién trlc hién dai, ph0 hop véi bo mat do thi va canh quan .ung quanh.
- Nhiam muc dich 1a truong hoc cip 2, Cong trinh duoc xay dung ngay trung
tam thanh phé .Céng trinh dap tng duoc tét nhu cau hoc, dong thoi 1am ting vé
dep canh quan cho thanh phé .
- xét vé mat dia 1y, day 1a khu dat dep c6 mang ludi giao thong hoan thién, cac
hé thong dién nudc hoan chinh va tiép giap vai cong trinh 1an can nhung véi
khoang cach an toan nén cong trinh ¢6 nhiéu thuan loi cho qua trinh thi céng.
- Vi tri cbng trinh:

+ Phia Pong giap tuyén duong.

+ C4c phia con lai giap nha dan. Mt bang cong trinh cach nha dan 5 m vé
moi phia
2. Quy mé, céng suat va cap cong trinh.
- Cap cong trinh: Cap 11 (<8 tang)
- Céc thdng s6 ky thuat vé qui md cong trinh:

+ Chiéu cao cong trinh (so v&i mat dat ty nhién): 21,40 m

+ Chiéu cao céc tang khac 1a 3,9-3,6*4 m, tang mai cao 3.1 m

+ Cbt mat nén (+0.00) cao hon cbt mat dat ty nhién 0,75 m

+ Chiéu dai cong trinh; 44.40 (m)

+ Chiéu rong cong trinh: 9.7 (m)
11.CAC GIAI PHAP KIEN TRUC CONG TRINH
1. Giai phap mit bang
- Dién tich cac phong hoc :51,84 m?
- Tang 1 b tri : phong thi nghiém Ly, H6a, Phong thuc hanh, 3 phong chuan b,
2 thang bo & 2 dau hoi va 1 khu vé sinh
- Tang 2 bé tri : Kho, phong doc, phong truyén théng, Phong thuc hanh tin hoc,
phong chuan bi, 2 thang b & 2 dau hdi va 1 khu vé sinh.

10



- Tang 3, 4, 5 : bé tri 4 phong hoc, 1 phong nghi gido vién, 2 thang bd & 2 dau
hoi va 1 khu vé sinh
- B4 tri cac phong voi cong ning st dung chu yéu 13 cac phong ban va dugc lién
hé véi nhau thdng qua hanh lang chung caa cac phong. Giai phap thiét ké mat
bang nay thuan tién cho day va hoc.
- Tang ap méi chu yéu 1a dé tao khdng gian kién tric, xay cac tuong thu hoi dé
lam cac mai déc trén mai. Pong thoi ciing co dat cac bon nudc mai.
- Hanh lang trong cac tang duoc b tri rong 2,5 (m) dam bao du rong, di lai
thuan loi. Mdi tang duoc thiét ké 1ay khu cau thang lam trung tdm giao thong téi
cac van phong. Cau thang bo chung duoc thiét ké rong duoc dat gitta hai dau
hoi. Thiét ké 2 thang bo véi dién tich rong rai ¢ hai dau hdi nha, 1a trung tam
cua giao thong hanh lang dam bao thoat hiém theo diing tiéu chuan dam bao an
toan thoat nguoi khi co su ¢d.
2. Giai phap cau tao va mat cit.
- Giai phap mat cat: Chiéu cao ciia moi tang 1a 3.9-3,6*4-3,1 m. Chiéu cao cua ca
nha 1a 21,40 m. Véi dién tich méi phong hoc, phong chuyén mén khoang 51,84
m?, dam bao du khong gian cho viéc day va hoc. Cac phong déu c6 hé thong cira
chinh va ctra s6 d cung cap anh sang tu nhién. 1 thang bo ¢am bao thuan tién cho
viéc di lai.
- Cau tao céc lép san nhu sau:
San tang 1 gom:

- Lat gach ceramic 400.400, mau sang

- Vi{ra ..m mac 100 day 20

- B& tong gach dap vira ..m méc 50, day 100

- Cat den tudi nudc, dam chat

- Dét thién nhién
San tang dién hinh (San céc phong ban)

- Lat gach ce ra mic 400.400

- Pan b.t.c.t d6 tai chd

- Tréat tran vira ..m méc 75

- Son mau tring
« San mai
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- Tén lién doanh mau xanh lam, day 0,47

- xa gb thép

- Tudng thu hdi xay gach rdng méc 75, vita ..m méc 50

- Pan b.t.c.t d6 tai chd, ngdm chng thim theo quy pham

- trat tran vira ..m mac 50, day 20

- Son mau tring
3. Giai phap thiét ké mat ding, hinh khoi khéng gian cia cong trinh.
- Toa nha thiét ké c6 4 mit iy sang, cac van phong déu b tri ctra rong dam
bao nhu cau chiéu sang ty nhién. Cira s6 va cira chinh mit trudce cong trinh duoc
lam bang cira kinh mau, tao vé dep cho kién triic cong trinh va gop phan chiéu
sang tu nhién cho toan b cong trinh.
- Toa nha cd kién tric mat dang déu dan tir trén xuéng dudi, hinh khéi cong
trinh don gian khéng phuc tap, khéng c6 goc canh. Bac biét mat chinh caa tru
s& ¢O 1 tam cap chinh giira va 2 bén 1a 2 duong dbc va c6 mai sanh tao ra 1
khong gian kién trac doc ddo cho toa nha.
- Mit dung duoc trang tri bang nhitng dudng nét [on va don gian tao nén canh
quan thoang dang, cac hinh khdi kién tric két hop hai hoa phi hop véi canh
quan chung cua cac cdng trinh 1an can. V& tong thé cong trinh c6 nét don gian
va trang nha.
4. Giai phap vat liéu va kién truc.
- Vat liéu sir dung 1 vat liéu tiéu chuan va théng dung trén thi trudng: gach,
cat, xi mang, bé tong cbt thép, lat nén gach hoa Ceramic, granitd, mai bé téng
cot thép. ..
- Tudng son, nha vé sinh p gach men, nén lat gach chong tron 20x20. Thiét bi
vé sinh dung hing Inax va Vigracera. Ctra di 1a cira g6 cong nghiép, son PU.
Ctra khu vé sinh 1a ctra nhdm kinh day 5 (mm), ctra so, vach kinh sir dung
khung nhdm véch kinh tring day 8 (mm). Hé thdng kinh mat ngoai st dung
kinh phan quang nham giam thiéu birc xa nhiét mat troi.
- Phan méi cuaa cong trinh 1a méai BTCT két hop véi cac 16p vat liéu cach nhiét
va chong tham theo tiéu chuan.
111. CAC GIAI PHAP KY¥ THUAT CONG TRIiNH
1 Giai phép giao thong
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Giao thong theo phuong ngang duoc dam bao nhd hé thong hanh lang. Cac
hanh lang duoc thiét ké rong 2,5 (m), dam bao rong rai, da cho ngudi qua lai.

Giao thong theo phuong dung giira cac tang gém c6 hai cau thang bo
duoc bo tri & 2 dau hoi
2 Hé théng chiéu sang

Ctra 5O duoc b tri déu khap bon mat cua cong trinh va do dién tich mat
bang cong trinh 16n nén chi 1 bo phan cong trinh nhan duoc hau hét 4nh sang
tu nhién vao ban ngay, nhimg noi anh sang tu nhién khéng thé dén duoc thi st
dung chiéu sang tu nhién, con ban dém sir dung chiéu sang nhan tao 1a chu yéu.
3 Hé thong dién

Cong trinh st dung ngudn dién khu vuc do thanh phé Ha Giang cung
cap. Ngoai ra con ding ngudn dién duy trir phong khi ¢ su ¢b 1a mot may phét
dién dit ¢ ting ki thuat nhim dam bao cung cap dién 24/24 gid cho cdng trinh.

Hé thong dién duoc di trong cac hop gen ki thuat. Mdi tang déu cé bang
diéu khién riéng cung cap cho tiing phan hay khu vuc. Cac khu vuc déu cd thiét
bi ngat dién tu dong dé cd 1ap ngudn dién cuc bo khi cé sy cb.
4 Cap nwoéc

Cong trinh str dung nudc tir tram cip nuéc thanh phd, sau d6 bom 1én bé
nudc méi, réi phan phdi lai cho cac tang. Bé nudc ndy con c6 chiic nang dy trit nudc
phong khi ngudn nudc cung cp tir tram cAp nudc bi gian doan (sta chira duong
6ng Vv..v..) va quan trong hon nira la ding cho cong tc phong chay chira chay.
5 Thoat nwéc

Cong trinh c6 hé thong thoat nudc mua trén san ki thuat, nudc mua,
nudéc sinh hoat ¢ cac can ho theo cac duong ong k¥ thuat dan xubng tang ham
qua cac bé lang loc sau d6 duoc bom ra ngoai va di ra hé théng thoat nudc
chung cua tinh. T4t ca hé thong déu co cac diém dé sira chita va bao tri.
6 Phong chay chira chay

Cong trinh c6 trang bi hé thong phong chay chita chay cho nha cao tang
theo dung tiéu chuan TCVN 2622-78 “Phong chéy chira chay cho nha va cong
trinh yéu cau thiét ké”.Cong trinh con c6 hé théng bao chay ty dong va binh
chita chay bé tri & khap céc tang, khoang cach xa nhét tir cac phong co ngudi &
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PHAN II

KET CAU
(45%)
Gido vién hwong dan : THS. NGO bUC DUNG
Sinh vién thyc hi¢n : NGO NGOC TOAN
Lop : XD2101D
MSSV : 1712104004

NHIEM VU:
THIET KE SAN TANG 3
THIET KE KHUNG TRUC 5
THIET KE MONG KHUNG TRUC 5

BAN VE GOM:
KC —01: KET CAU SAN TANG 3
KC - 02 : KET CAU KHUNG TRUC 5
KC - 03: KET CAU MONG KHUNG TRUC 5
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CHUONG I - TONG QUAN VE KET CAU CONG TRINH

I. GIAI PHAP KET CAU CHO CONG TRINH.

Phuong an két ciu tong thé cua cong trinh dugc chon nhu sau:
1. Lwa chon vat liéu:

Chon bé téng cdt thép 1am vat liéu chinh cho két cau cong trinh. Bé tong cét
thép 1a vat liéu di va dang dugc dung phd bién ¢ nudc ta trong xay dung nha
thap tang va cao tang.

- Uu diém:

+ C6 kha ning str dung vt liéu dia phuong (.iming, cat, da, soi), tiét kiem

thép.

+ C6 kha ning chiu t6t cac loai tai trong rung dong.

+ Bén véi méi trudng va nhiét o, khong ton kém chi phi bao dudng

+ C6 thé tao duoc hinh dang két cdu da dang, dap wng yéu cau kién tric.
- Nhwoc diém:

+ Trong luong ban than lon.

+ Cach am, cach nhiét kém.

+ Thi cong tai chd phtc tap hon & chiu anh huéng cua thoi tiét
- Ung dung: Vi cac dic tinh vu diém trén & kha nang khic phuc cac nhugc
diém, két cau bé téng cét thép dang dugc ap dung pho bién tai Viét Nam hién
nay, n6 thuong dugc dung cho cong trinh dan dung, cdng nghiép, giao thong,
thay loi...Nha dudi 15 tang thi ding két cau bé tong cét thép cd loi hon két cau
thep.

Théng sé vt ligu si dung:

Do yéu cau cudng d6 cao cho két cAu nha thap ting ciing nhu nha cao tang,
chon bé tong B20.

*) Bé tong B20:

- Cudng do chiu nén doc truc: Ry = 11,5 MPa = 115 daN/cm?

- Cudng do chiu kéo doc truc: Ry = 0,9 MPa = 90 daN/cm?

- M0 dun dan hoi: E,= 27x10° MPa = 27x10* daN/cm?

*) Thép:
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- Thép c6 duong kinh @ < 10 (mm) st dung thép nhom CB240T:
+ Cuodng do chiu kéo — cdt thép doc: Rs= 2250 daN/cm?
+ Cuodng do chiu kéo — cbt thép ngang: Rsw= 1750 daN/cm?
+ Cuong do chiu nén: Rs. = 2250 daN/cm?
+ MO dun dan hdi : Es= 21x10° daN/cm?
- Thép c6 duong kinh @ >= 10 (mm) sir dung thep nhém CB300-CB400:
+ Cudng do chiu kéo — cdt thép doc: Rs= 2800 daN/cm?
+ Cudng do chiu kéo — cdt thép ngang: Rsw= 2250 daN/cm?
+ Cuong do chiu nén: R = 2800 daN/cm?
+ M0 dun dan hoi : Es= 21x10° daN/cm?
1.2. LUA CHON CAC PHUONG AN KET CAU:
1.2.1. Ca&c lwa chen cho giai phap két cau chinh:
Can ctr theo thiét ké ta chia ra cac giai phap két cau chinh ra nhu sau:
1.2.2. Hé két cau chiu luc:

Viéc lua chon giai phap két cau chiu luc cua cdng trinh phu thudc vao nhiéu
yéu t6 nhu chiéu cao, diéu kién dia chat thiy van, ban d6 phan vung dong dat,
quy hoach kién trac cong trinh.. .

Céc két cau chiju luc co ban caa cdng trinh bao gom:

+ Cau kién dang thanh: cot, dam...
+ Cau kién phang: tuong, hé lugi dang dan, tam, san phang hoic c6 suon...
+ Cau kién khéng gian: 16i ctimg, ludi hop. ..

Hé két cau chiu luc cta nha nhiéu tang 1a b phan chu yéu caa cong trinh
nhan cac loai tai trong va truyén ching xuéng dat. N6 duoc tao thanh tir mot
hoac nhiéu loai cau kién co ban trén. Chiing duoc phan chia thanh cac nhom:

+ Ha co ban: hé khung (1), hé tuong (I1), hé I5i (1), hé hep (IV)

+ Hé hdn hop duoc tao thanh tir sy két hop hCB240T hoic nhiéu hé co ban:
hé khung 161, khung tuong, khung vach, 16i hop, khung 16i twong, khung
tuong hop...

MJi giai phép két ciu phai phu hop véi dic tinh kién trac, cong ning, ky
thuat, dia chat...ctia cong trinh. Thong thuong hé két cau tuong chiu luc duoc
ap dung ddi voi cac cong trinh c6 chiéu cao nho, tai trong tac dung khong lon.
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Hé két cau 16i pho bién trong céc nha cao tang co bé tri hé théng thang may vao
trong cac 16i. Hé két cau hop to ra phi hop véi cac cong trinh ¢6 chiéu cao rat
l6n. Hé két cau khung dugc ap dung phd bién ddi véi cac cong trinh cé chiéu
cao vira & nho (dudi 20 tang). Tuy nhién trong thuc té, hé két ciu duoc sir dung
duoc thiét ké to hop cac két ciu co ban dé phat huy duoc téi da cac vu diém va
han ché nhuoc diém, phi hop véi diéu kién kinh té ki thuat caa cong trinh.

Can ctr vao ban vé thiét ké kién truc, cin ctr vao cac phan tich vu nhuoc diém
cua tirng hé két cau trén day, chon str dung hé két cau khung chiu lyc. Hé khung
bao gom cac hang cot, dam (lién két vai san) bé tri theo céc truc chinh vira chiu
tal trong ngang va tai trong dung tuong ung vai dién chiu tai cua no.

1.2.3. Phuong an két cau san:

Ta s& lya chon phuong 4n san suon toan khéi cé ban ké bon canh. La phuong
an trong d6 hé dam duoc dd truc tiép bai cac cot.

- Uu diém: Chiéu day san bé, tranh duoc cd quéa nhiéu cot bén trong nén tiét
kiém dugc khdng gian su dung va c6 kién tric dep, thich hop vai cac cong trinh
y&u cau tham my cao va khong gian sir dung l6n. Kha ning chiu lyc tt, thuan
tién cho bé tri mat bang. Tinh toan don gian, tiéu chuan huéng dan rd rang.

- Nhwoc diém: Hé dam chiém khéng gian.

Il. LAP MAT BANG KET CAU

1. Lwa chon so’ bé kich thwérc cdc cdu kién

1.2 - Chon kich thwéc tiét dién cot:

Dién tich tiét dién cot xac dinh theo cong thuc
_

Rb
+ Ry: cuong do tinh toan cua bétdng, gia thiét bé tdng dung cé cap do bén
B20:
R, =11,5(MPa) =115(kG / cm?)

+ K: hé s6 ké dén anh huong cia md men. K=1,0 = 1,5

+ N: lyc nén 16n nhat tac dung 1én chan cot: N=3Sxqxn

+ S: dién chiu tai cua cot.
+ n: s6 tang nha.
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1 T/m? @i véi nha dan dung)\

+ : tai trong so bo tinh trén 1 m?san ( 1y q

- So db dién tich chiu tai cua cot dién hinh ( xét truc 5 ):

0089

dignc

Ta co6 dién chiu tai Ion cua ¢

4

dinh so b¢ tiet

.ac

1.2.1

ot truc B:

6.(7,212).(2,5/2) = 16,2 (m?)

=3

ottrucB: Sy

810 (kg )

= N=16,2.105=

212 - (585 = 877)

{(1=1.5).
1,15

au: Ay

Ta c6 dién tich yéu c

1000 cm?

25.40 =

Chon so b6 tiét dién ¢

ot: b.h

r

1.2.2 xdc dinh so b¢ tiet

dién cot truc C:
Ta c6 dién chiu tai lon cua cot truc C : S, = 3,6.(7,2/2)= 12,96 (m?)

648 ( Kg)

= N =12,96.10.5

= (532 + 798)

5).648
1,15

_ (1=,

a dién tich yéu cau: Ay

=880 cm?

22.40

Chon so bd tiét dién cot : b.h
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Cot truc C c6 dién chiu tai S nhé hon dién chiu tai cua cot truc B, dé thién
vé an toan va dinh hinh héa van khudn, ta chon kich thuéc tiét dién cot truc C
bang vai cot truc B 14 (b.h = 22.40 cm)

1.2.3 .xdc dinh so bé tiét dién cét truc A:
Ta c6 dién chiu tai lon cua cot truc A : Sp = 3,6.(2,5/2)= 12,96 (m?)
= N =12,96.10.5 = 648 ( Kg/cm?)

_(1+1,5).648

Ta c6 dién tich yéu cau: Ay = = (172 = 258)

=> Dién tich cot truc A kha nho dé thuan tién cho viéc chon van khuén ta chon
so b tiét dien cot: b.h = 22.22 = 484 cm?> 258 cm?.
Cang lén cao lyc doc cang giam nén ta chon kich thudc tiét dién cot nhu sau:
+ ¢ot truc B va C co kich thuoc
b.. he = 25 . 22 (cm) cho cot tang 1, 2 va tang 3.
b.. he =22 .22 (cm) cho cot tang 4, 5
+ Cot truc A c6 kich thudc be.he = 22.22 cm tir tang 1 18n tang 5.
Chon so b tiét dién dam

h, = 1 x|
Cong thire chon so bo : M
Trong dé: mg = (8+12) vai dam chinh

mq = (12+20) vé&i dam phuy.
Bé rong: b =(0,3-0,5) hy

*Dam chinh:
-Nhip dam 1= 7,2m.
1 1 1 1

h=(8 12)l=(8 12).7,2 =56~ 85 cm: chon h = 60cm.

Chon chiéu cao dam : h;=0,6 (m) ,bé rong dam b, =0,22 (m)

Vay kich thuéc dam chinh theo nhip I6n 7,2 m 1a: b.h =22.60cm (D1)
-Nhip dam hanh lang I= 2,5m.

1 1 1 1
h=(8 12)I=(8 12).25=18~27cm chon h =25cm.
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Chon hg = 0,25 m va bé rong dam by = 0,22 m
Kich thuéc dam hanh lang 1a : b.h =22.30cm. (D2)

*Dam phu:
-Nhip dam 14 L= 3,6m.
1.1 1.1
h=(12 20)]=(12 20).3,6= 18 ~ 30 cm; chon h =30cm

Chon chiéu cao dam : h;=0,3(m) ,bé rong dam b, =0,22 (M)
Kich thudc dam 3,6m la : b.h =22.30cm (D3)

-Dam khu vé sinh hys =30 cm; by = 22cm. b.h =22.30cm (D4)
-Dam cau thang chon h =30cm; by =22cm  b.h =22.30cm  (D5)
c. Chiéu day san:
- Chiéu day ban san cd thé xac dinh so bo theo cdng thuc:

D
hb:al_j‘thm

- Trong do:
hp : chiéu day ban san
m: hé s6 phu thudc vao loai ban, ban ké bon canh: m = 40-45
L1: chiéu dai canh ngan cua 6 ban 16n nhat
hmin : chiéu day tdi thiéu cua ban san, ddi véi san nha dan dung thi
hmin=5cm.
D: hé sb phu thudc tai trong, D= 0,8- 1,4
- m : Hé s6 phu thudc vao loai ban, ban dam m = (30+35 ), ban ké
m=(40+45), ban cong .6n m = (10+18).
- Dua vao kich thudc cac canh ctia ban san ta phan cac 6 san ra lam 2 loai:
- C4c 6 san 0 ty s6 cac canh Ly/L; <2 = 6 san lam viéc theo 2 phuong
(thudc loai ban ké ).
- Céc 6 san co ty s cac canh Lo/L; 22 = 6 san l1am viéc theo 1 phuong
(thuoc loai ban dam).
Ldy m=43,D=1,1, va L1 =3600(mm)

20



Liic d6 ta c6 : h, =~ ¥3600 = 92(mm)

— Chon chiéu day cua san 1a : 100(mm)
d. Chon kich thwéc twong xay
- Tudng bao: Puoc xay chung quanh nha, do yéu cau chong thim, chéng am
nén ta chon xay tuong 220mm bang gach rdng M75, va dugc trat day 2x1,5 cm
2. Mit bing két cau san tang dién hinh
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CHUONG II - THIET KE BAN SAN TANG 3

I. CHON SU DUNG VAT LIEU SAN
Bé tong : cap do bén B20
C6: R, =115 MPa
R,.= 0.9 MPa
Cot thép : - 06 dén 08 : Cot thép CB240T CO R, = 225 MPa
- Lén hon 08 : CHt thép CB300-CB400 ¢b R, = 280 Mpa

I1. Phan loai san
So d6 tinh
Pé dam bao d6 an toan cho san nha cong trinh, ta tién hanh tinh toan cac 6
san
-San vé sinh va 6 san hanh lang, cau thang theo so do dan hoi.
-San phong hoc theo so d6 khép déo.
San tang 2 chia 1am 4 loai :
- S1 : ( Céc 6 san phong lam viéc ndam & vi tri giira truc truc B-C )
Kich thuéc:7,2.3.6 (m.m)
- S2 : ( C4c 6 san nam gidi han boi céc truc A-B)
Kich thuéc:3.6.25(m.m)
- S3: ( Céc 6 nha vé sinh)
Kich thuéc:42.3.4(m.m)
-S4 : ( Céc 6 san thang chiéu téi )
Kich thuéc:3.6.1.9(m.m)
=> Ta c6 mat bang phan chia 6 san tang dién hinh nhu hinh v&:
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1. TINH TOAN CHI TIET CAC O SAN

1. O san s6 S1

7,2m. 3,6m

Tinh toan v&i 0 san ¢o kich thudc Lo, L
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h ,Y gtc gtt
Cac lép san n
(m) | (KN/m®) | (kN/m?) (KN/m?)
Lop gach lat san Ceramic | 0,01 20 0,2 1,1 0,22
Lép vira 16t vita .M 0,02 18 045 | 1,3 0,468
San BTCT 0,10 25 2,0 1,1 2,75
Lép vira trat tran 0,015 18 036 | 1,3 0,351
Tong tinh tai san : 3,545

a. So do tinh toan

6 san S1 ¢o kich thudc 0 ban la: 1, = 3,6 (m); I, =7,2 (m)

b. Tdi trong tinh toan

- Tinh tai: g=3,545 (KN/m?).
- Hoat tai: p® = 2,4 (KN/m?).
=> Tai trong toan phan : gy = 3,545 + 2,4 = 5,945 (KN/m?)

c. Tinh ngi luc

Ban lién két cing véi dam theo cac phuong. So dd tinh cua ban 1a ban lién tuc

tinh theo so dd khép déo, chiu lyc theo 2 phuong do co ti s6 kich thuéc theo 2

phuong la:
7,2/13,6 =1,88 < 2.

Theo mdi phuong cia 6 ban cit ra mot rai rong b = 1 m. So d6 tinh nhu hinh vé

+ nhip dai tinh toan:

l,=3,6-0,22=3,38(m)
lLb=7,2-022=6,98(m)

+ xac dinh néi luc:

_ _al® _
Mai = Mg = —

16

ql®
Miwi =My =— =
bl b2 16

5,95.3,38°

le

5,95.6,92°
16

= 4,24 ( KN.m)

= 18,11 ( KN.m)
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d. Tinh thép cho 6 san sl
B4 tri cbt thép theo phuong canh ngan & dudi, cdt htép theo phwong canh dai ¢
trén nén mdi 6 san ta déu c6 hoy > hoy
- Theo phwong canh ngdn
Dy kién dung thép @6, 16p bao vé : ag = 10 (mm) = a = 10 + (6/2) = 13(mm)
=>hp, =100 - 13 =87 mm
Ta tinh toan va ciu tao cbt thép cho truong hop cau kién chiu uén tiét dién
chit nhat, bé rong b = 1000 mm; ho =87 mm.
- Theo phwong canh dai
Du kién dung thép @6, 16p bao vé: ap = 10 + 6 = 16 (mm).
Vi thép theo phuong canh dai bo tri phia trén, do d6: a = 10 +6/2+6=19(mm)
=>hg, =100 -19 = 81 (mm)
Ta tinh toan va ciu tao cdt thép cho truong hop cau kién chiu udn tiét dién
chit nhat, bé rong b =1000 (mm); h® = 81 (mm).

- Tinh c6t thép cho 6 san sl
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a) So lidu:
b =1(m) =1000(mm) ; h=100(mm).

Mau =My =424 (Nm) :

Mer=Me, _ 1511 (kNm)
b) Tinh thép chiu lic theo phirong canh ngan:
ooy = —2 = _#2410°  _ 48

Rp.b.hi  11,5.1000.872

§=1—+vV1—2am=1-41—2x0,048=0,049

Ag = SRbBRO _ 0.049.1.15_-1'5'D-S-T:O’zl(cmz):Zl(mmz)

Rs 225

Ham luong cbt thép:
223

i = E . 100%= 1000.2

.100% = 0,25 > fimin

=> Chon thép @ 6a200 c6 As = 141 (mm?)
¢) Tinh thép chiu luc theo phuwrong canh dai:

o= — = Lmﬁzo’zl

Rp.b.hy  11,5.1000.212

6d=1—+vV1—2am=1-41—2x0,21=0,24

&.Bb.b.h 024‘11:1(]'391
As = ° = — =0,993(cm?)

Rs

Ham lugng cot thép:

H=— 100%— .100% = 0,12

=> Chon thép ® 6a200 c6 As = 141 (mm?)
2.0sansd 2
Tinh toan vai 6 san ¢o kich thuée L,. L

3,6m.2,5m
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] Div Y | Hs |TTtieuchuan| TT tinh toin
Ky hieu ¥ _ ' . . .
T Cau tao - Chure ning (mm) |{daNm’| n (daN/m") (daN/m")
Gachlat Grant § 2000 | 11 16.000 17 600
Lap vita Lot 20 2000 | 13 40.000 32.000
LopBTCT 100 2300 | 11 250000 275.000
Lap wiatrat 15 2000 | 13 30.000 39.000
| Tong céng finh tii sin (daN/m ) 36000 | 383,600
*S4 liéu tinh toan ban
Tinh tai trong phan b gt = 384 KN/m?
Hoat tai trong phan b6 pt = 240 KN/m?
Téng tai trong phan bd gt = 624 KN/m?
Ty s6 chiéu dai canh 1/1;=1,63 < 2 tinh theo ban ké 4 canh
TraBang a4 =0.0208 ap =0.0125
By =0.0475 B, =0.0284

Cép do bén Bé tong B20
Cuong @6 tinh toan: Ry = 115 daN/cm?
Tuong duong mac: 250#
Thép c6 duong kinh ® <10 (mm) sir dung thép nhém CB240T
Cuodng do tinh toan: Rs = 2250 daN/cm?
Thép c6 duong kinh @ > 10 (mm) sir dung thép nhém CB300-CB400
Cuong do tinh toan: Ry = 2800 daN/cm?
Bé day ban h=10cm  a=2cm
Ho=h-a=10-2=8(cm)
Tinh todan momen va cét thép:
Dién tich cét thép tinh cho bé day 1m ban san
Mo men gitra nhip

Ml= 0(1.C|.|1.|2 M2= (lz.q.ll.lz
M6 men gdi tya:
MIl= -|31.C].|1.|2 Mll= -Bz.q.|1.|2
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M

(04 [ —
" Rb.b.ho2
Tinh
d=1—+v1—2am
As = 5.Rb.b.ho
Rz

+ Kiém tra ham luwong cdt thép

As

+ Két qua tinh duoc dién vao bang sau:

o M Chon thép
Tiet d|én Clm As(mmzlm) o M
(daN.m) d(mm) | @(mm) Asc(mmzlm)
M1:6
gitra nhip 1,02 0,013 53 0,013 | 0,08 6 160 177
ban
M2:6
gitanhip | 0,61 0,03 122 0,03 | 0,05 6 160 177
ban
MI:G goi
2,35 0,03 122 0,03 | 0,18 6 160 177
tua
MII:O
| 14 0,02 82 0,02 0,11 6 160 177
gol tuya
3.0sans6 3
Tinh toan vai 6 san ¢o kich thuée L,. L 45m . 3,4m
. Déy ¥ Hs |TTtiéu chuin | TT tinh toan
Ky hicu Ciu tao - Chikc ning {1mm) (-:in_‘\'_-"mJI n {da_\'.-"mz) {da_\'.-"mz)
Gachlat Gramt 8 2000 11 16.000 17.600
Lép vita l6t 20 2000 13 40000 32.000
LapBTCT 100 2500 1.1 250000 275.000
Laop vitatrit 13 2000 13 30.000 39 000
. Téng céng tinh tii san (daN/m’ ) 336.000 383.600
*S6 liéu tinh toan ban
Tinh tai trong phan b gt = 384 KN/m?
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Hoat tai trong phan b ptt = 240 KN/m?

Téng tai trong phan b6 gt = 624 KN/m?
Ty sb chiéu dai canh 1/1:=1,2 < 2 tinh theo ban ké 4 canh
TraBang o4 =0.0208 oz =0.0125

B1=0.0475 B, =0.0284

Cép d6 bén Bé tong B20

Cuong @6 tinh toan: Ry = 115 KN/cm?

Tuong duong méc: 250#

Thép c6 duong kinh @ < 10 (mm) sir dung thép nhém CB240T
Cuong do tinh todn: Rs = 2250 KN/cm?
Thép c6 duong kinh @ > 10 (mm) st dung thép nhém CB300-CB400
Cuong do tinh todn: Rs = 2800 KN/cm?
Bé day ban h=10cm  a=2cm
Ho=h-a=10-2=8(cm)
Tinh todn momen va cét thép:
Dién tich cét thép tinh cho bé day 1m ban san
Mo men gitra nhip
MI1= a3.9.1..I> M2= a5.9.11.I,
M6 men gdi tua:
MI= -B1.q.l1.I, MII= -B2.q.l1.1

M
a, =———
R, .b.h2
Tinh

d=1—+1—2am

&.Rb.b.ho
Rs

As =

+ Kiém tra ham luong cbt thép

Hain = 0.05% < p ===



+ Két qua tinh duoc dién vao bang sau:

L M Chon thép
Tiét dlén m As(mmzlm) 6 j'..f.
(daN.m) d(mm) | @(mm) Asc(mmz/m)
M1.6 gitra
_ 1,98 0,027 112 0,027 | 0,2 6 160 177
nhip ban
M2:6 gitia
_ 1,2 0,016 62 0,016 | 0,05 6 160 177
nhip ban
MI:O gbi
4,53 0,06 249 0,061 | 0,46 6 110 257
tua
MII:0 gbi
2,71 0,04 163 0,04 | 0,12 6 160 177
fua
4. O san s6
Tinh toan vai 6 san c6 kich thudéc L,. Ly 3,6m. 1,9m
L Day ¥ Hs | IT tiéu chmin | TT tinh toan
Ky hicu Cau tao - Chikc ning (1) |.f+:ia_‘*ii.-"111|3I n {da.\'.-"mzj {da.\'.-"mzj
Gachlat Granit 8 2000 | 11 16.000 17.600
Lép vita lét 20 2000 | 13 40.000 52.000
LipBTCT 100 2500 | 11 250,000 275.000
Lap vitatrat 15 2000 | 13 30.000 39 000
_ Tong cong tinh tii sin (daN/m’ ) 336.000 383.600
*S4 lieu tinh todn ban
Tinh tai trong phan b gt = 384 KN/m?
Hoat tai trong phan b6 pt = 240 KN/m?
Tong tai trong phan bé gt = 624 KN/m?

Ty s6 chiéu dai canh 1/1,=1,89 < 2 tinh theo ban ké 4 canh

a; =0.0189
B1 =0.0406
Cép do bén Bé tong B20

a2 =0.0051
B, =0.0112

Tra Bang
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Cuong do tinh todn: R, = 115 KN/cm?

Tuong duong mac: 250#

Thép c6 duong kinh @ < 10 (mm) sir dung thép nhém CB240T

Cuong do tinh todn: Ry = 2250 KN/cm?

Thép c6 dudng kinh @ > 10 (mm) sir dung thép nhém CB300-CB400

Cuong do tinh todn: Ry = 2800 KN/cm?
Bé day ban h=10cm

Ho=h-a=10-2=8(cm)
Tinh todan momen va cét thép:

a=2cm

Dién tich cét thép tinh cho bé day 1m ban san

MO men gitra nhip

Ml= (Xl.q.ll.'z Ml1= (ll.q.ll.lz
M6 men gbi tua:
MIl= 'Bl-q-ll-IZ Mll= -Bz.q.|1.|2
M
o, =
R, b.h?
Tinh
6=1—+1—2am
Ag = SRbb.Ro
R=
+ Kiém tra ham luong c6t thép
Hain = 0.05% < pu ===
+ Két qua tinh duoc dién vao bang sau:
Tiét M(KN. As Chon thép
. Om o i
dién m) (mm>/m) d(mm) | @(mm) | Ascmm?/m)
M1.6
gitra 0,8 0,01 40 0,01 0,2 6 160 177
nhip ban

32




M2:0

gitra 0,2 0,002 8 0,002 | 0,05 160 177
nhip ban
MI:O
. 1,73 10,023 94 0,023 | 0,46 160 177
gol tua
MII:O
. 0,47 | 0,006 24 0,006 | 0,12 160 177
goi tua
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CHUONG III: TINH KHUNG TRUC 5

D3(22X30) D3 (22X30)
D3 (22X30) - u
‘ T D2(22X30) |
‘ D1 (22X60) | |
| | |
| |C1(22X35) ||C1(22x35)  |[|C2 (22X22)
| | |
03 zzxsog D3 (22X30) | |
) D2 22xa0) | B2X0)
D1 (22X60)
C1 (22X35) C122X38) || 0y (o)
D3 (22x30)£ D3 (2230) ;—g
| ' 52 020 ‘D3(22X30)
D1 (22X60)
- | C1(22x40) |C1(22x40) ||| C2 (22X22)
D3 (22X30)l D3 (22X30)
D3 (22X30
| D2 z2xa0) || 20
i D1 (22X60) | |
¢t 22xa0) ot @axan)  |l] c2(22x22)
| | |
| | |
‘ D3 (22X30)| | ‘
D3 (22X30) D3 (22X30)
D2 (22X30)
D1 (22X60)
| | |
C1 (22X40) C1 (22X40) C2 (22X22)
| | | |
| 6800 | o |

SO PO HINH HOC KHUNG NGANG

3.1. Co sé tinh toan

- Ho so ban vé kién trdc cong trinh.

- Tai trong lay theo TCVN 2737-1995: Tiéu chuan tai trong va tac dong -

Tiéu chuan thiét ké.

- TCVN 5574-2018: Két cau baténg va bétdng cot thép

* Vit ligu

- Bé tdng cap d6 bén B20 :

3500

3500

3500

3500

3500

750 |,



Rp = 11,5 MPa, Ryt = 0,9 MPa, E = 27x10° MPa

- Cét thép:
d < 10, nhém CB240T cd Rs = 225 MPa, Ry, = 125 MPa, E = 21x10*
MPa
d > 10, nhém CB300-CB400 c6 Rs = 280 MPa, Ry = 280 MPa, E =
21x10* MPa

B20, CB240T — &g = 0,645, ar = 0,437
B20, CB300-CB400 — &g = 0,623, ar = 0,429
3.2. So' dd khung truc 5
M6 hinh hda két ciu khung thanh cac thanh dung (cot) va céc thanh
ngang (dam) véi truc cua hé két cau duoc tinh dén trong tam tiét dién cua cac
thanh.
3.2.1. Nhip tinh toan ciia dam
Nhip tinh toan caa dam lay bang khoang céch giita cac truc cot.
+ Xac dinh nhip tinh toan cia dam BC
lgc = L, +t/2 +1/2 —h/2 — he/2;
lsc = 7,2+ 0,11 + 0,11 — 0,4/2 - 0,4/2 = 7,02 (m)
(& day 14y truc cot 1a truc cot tang 4, 5
+ Xac dinh nhip tinh toan cua dam AB
Lag =Ly —t/2 + h/2
Lag =22 0,11 + 0,4/2 = 2,29 (m)
3.2.2. Chiéu cao caa cot
- Chiéu cao cua cot lay bang khoang cach gitra cac truc dam.
+ Chiéu cao c4c cot tir ting 2 dén tang 4 bang chiéu cao tang:
hy= hs = hy= 3,6 (M).
+ Chiéu cao céc cot tang 5 (tang mai):
hs= 3,1 + 0,22/2+0,22/2=3,32 (m).
+ Chiéu cao cot tang 1: gia dinh mat dai mong cach mat nén tu nhién 0,5(m) thi
ta c6 chiéu cao tinh toan cua cot tang 1 Ia:
hn = H +0,75+0,5 - hg/2= 3, 6 +0,75+0,5 - 0,22/2 =4.74 (m).
Ta c6 so dd tinh két cau khung truc 7 nhu sau:
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D1 (22X60) D2 (22X30)

C1(22X35) C1(22X35) C2 (22X22) =
D1 (22X60) D2 (22X30)

C1 (22X35) C1 (22X35) C2 (22x22) 5
D1 (22%60) D2 (22X30)

C1 (22X40) C1 (22X40) C2 (22X22) 2
D1 (22X60) D2 (22X30)

C1 (22X40) C1 (22X40) C2 (22%22) =
D1 (22X60) D2 (22X30)

C1 (22X40) C1 (22X40) C2 (22X22) R

6620 2290

{Cr

SO PO TINH KET CAU KHUNG TRUC 5

B

(A
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CHUONG II - XAC PINH TAI TRONG

I. TAl TRONG PUNG

1. Tinh tai

Ap dung cong thic tinh tai trong tinh toan :

gt=nxge

Véi n 12 hé s tin cay cua cac tai trong, duoc xac dinh theo TCVN 2737-95

Lép san mai déc Day v g* n ¢
(m) | (KN/m3) | (KN/m?) (KN/m?)
- Méi t6n va Xa go 16 1,1 17.6
- San BTCT 0,1 2500 250 1,1 275
- Vira trat tran #50 0,015 2000 30 1,3 39
Téng 402 331,6
CAc l6p san tang 2-4 Day 70 g* n ¢
(m) | (KN/m3) | (KN/m?) (KN/m?)
- Gach lat Ceramic 0,008 2000 16 1,1 17,6
- Vira I6t 0,02 2000 40 1,3 52
- San BTCT 0,1 2500 250 1,1 275
- Vira trat tran #50 0,015 2000 30 1,3 39
Téng 336 384
Twong bao 220 D2y 70 & n o
(m) | (KN/m®) | (KN/m?) (KN/m?)
- Tuong xay gach rong 0,22 1500 330 1,1 363
- Vira trat 2 mat 0,03 2000 60 1,3 78
Tong 390 441
Twong ngan 110 Day 7 ¢* n o'
(m) | (KN/m®) | (KN/m?) (KN/m?)
- Tudng xay gach rong 0,11 1500 165 1,1 181,5
- Vita trat 2 mat 0,03 2000 60 1,3 78
Téng 225 260
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2. Hoat tai:

Dua vao coéng ning st dung cua cong trinh trong mat bang kién tric va theo

TCVN 2737-95 vé tiéu chuan tai trong va tac dong, ta c6 s6 liéu hoat tai cho céac

loai san sau:

Taco: ptt=n xp®, véi nlahésd vuot tai
n = 1,3 néu p°< 200 (KN/m?)
n=1,2 néu p°>200 (KN/m?)

- Bang tinh toan hoat tai san

ptc ptt
Tang san n
(KN/m?) (KN/m?)
Phong
200 1,2 240
hoc
1+5
Hanh
300 1,2 360
lang
) San mai,
Mai . 75 1,3 97,5
ap mai

2. Xac dinh tinh tai tAc dung vao khung truc 5
a. Tang dién hinh (san tang 2 + 4)

Bé rong dam b=0,22m; tuong 110 xay trén truc A, tuong 220 xay trén truc

6,7,8,B,C
- Hé s6 quy doi tai trong
k=1-2p2+B3
. B 3.6
voiff = —=——=10,26 suy ra k=0,88

2L 2.6,8
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SO PO TINH TAI SAN TANG 2 = 4

Ta cd Gl=gnt :G2=0q
TINH TAI PHAN BO (KN/m)

GTT= 384 DAN/M2

GTT= 384 DAN/M2

Tai trong

Loai tai trong va cach xac dinh

Don vi

Két qua

Ont

- Tai trong do san truyén vao dudi dang hinh thang
véi tung d6 1on nhat: 384 x (3,6 — 0,22)
Qui d6i phan bb déu k= 0.88

KN/m

1142

Otg

- Tai trong do san truyén vao dudi dang hinh tam
giac véi tung do 1on nhat: 384 x (2,5-0,22)
Qui d6i phan bb déu k = 5/8

KN/m

475

Ot

- Tai trong do tuong 220 xay trén dam cao 2,90(m):
441 x 2,90

KN/m

1235
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Tai trong phan b déu trén truc BC

. _ N KN/m | 2470
Tong [Tai trong phan bo déu trén truc BA
KN/m 475
TINH TAI TAP TRUNG (daN)
Tai . Pon| Két | _,
Loai tai trong va cach xac dinh . Tong
trong vi | qua
- Do trong lugng ban than dam doc
0,22x0,30(m):2500 x 0,22 x 0,30 x 3,6x 1,1 690
- Do tudng 220 xay trén dam cao 3,2(m) véi hé
s giam 15 cira 0,8: 441 x 3,2x 3, x 0,8 3839
Ge N . ., . . KN 5625
- Do phan tai trong hinh tam giac tur san truyen
qua dam phu: 384 x (3,6 — 0,22) x (3,6 —0,22) / 4 1096
- Gibng muc 1; 2; 3 cua Ge di tinh & trén 5625
- Do phan tai trong hinh thang tir san truyén qua
Gs |, P N : yend KN 6717
dam phu: 384 x [(3,6 — 0,22) +(3,6 — 2,2)]x(2,2- 1092
0,22) /4
- Gibng myc 1 cua Gc da tinh ¢ trén 690
- Gidng muc 2 cua Gg 1000
Ga |- Do phan tai trong tuong 110 cao 0.9m KN 2579
: 260% 0,9% 3,8 889

b. Tang ap mai
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- Tuong 220 xay trén truc AC 1a twong thu hdi c6 1 dau cao 0,8m; 1dau cao

3,1m. Do d6 dé tinh dugc chiéu cao trung binh cua tuong ta lay dién tich caa

tuong chia cho chiéu dai cua nd. Vay tuong co chiéu cao la:

h=S/L=[(0,8+3,1).9,6/2]/9,6=1,95m

- Tinh tai trén mai déc c6 gia tri 1a 331.6 KN/m2

1800

1800

1800

GC

6800

s e e
@

1800 ‘
1
V
|
|
|
|
|
|
|
|
|

GB

GTT=331,6 DAN/M2

GTT=331,6 DAN/M2

GA

6800

2200

SO DO TINH TAl TANG AP MAI
Ta cd Gl=gnt :G2=Qq

TINH TAI PHAN BO (KN/m)

Tai trong

Loai tai trong va cach xac dinh

Don vi

Két qua

Ont

- Tai trong do san truyén vao dudi dang hinh thang
Vv6i tung do 16n nhat: 331.6 x (3,6 — 0,22)
Qui d6i phan b déu k= 0.88

KN/m

985
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- Tai trong do san truyén vao dudi dang hinh tam
gy fgide véi tung 49 lon nhit: 331.6 x (2,6 0,22) KNfm |
Qui doi phan bo deu k =5/8
- Tai trong do twong 220 xay trén dam cao 1.90(m):
Ot KN/m | 837
441 x 1.90
Tai trong phan b déu trén truc BC KN/m | 1822
. Tai trong phan bé déu trén truc BA KN/m | 1330
Tong
TINH TAI TAP TRUNG (daN)
Tai . Pon| Két | _,
Loai tai trong va cach xac dinh Tong
trong Vi | qua
- Do trong lugng ban than dam doc 0,22x0,30(m):
2500 x 0,22 x 0,30 x 3,6x 1,1 653
- Do tai trong sé n6 rong 0,7: 331.6 x 3,6 x 0,7 835
o | Do ?hén tai trong hinh tam giac tir san truyén
G gua dam phu: 331.6 x (3,6 —0,22) x (3,6 — 0,22) / | KN | 947 | 2996
4
- Do tai trong tuong 110 sé n6 cao 0.6 m 561
260x0.6x3.6
- Giéng muc 1; 3 cua Ge di tinh & trén 1600
Ge | Po phan tai trong hinh thang tur san truyén qua KN 2319
dim phu: 331.6 x [(3,4 — 0,22) +(3,4 - 2,2)]x(2,2- 719
0,22) / 4
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3. Xac dinh hoat tai tac dung Ién khung truc 5

a. Tang dién hinh (san tang 2 + 4)



+/ Truwong hep 1: Tai chit 1én nhip BC
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SO PO TRUONG HOP 1 HOAT TAI TANG PIEN HINH
Ta cé P1=pnt
HOAT TAI PHAN BO (KN/m)

Tai trong Loai tai trong va cach xac dinh Pon vi| Két qua

Do san truyén vao dudi dang hinh thang véi tung
pnt  |d0 16N nhat: 240 x 3,6 KN/m

e L 760
Qui do6i ra phan bo deu k =0.88
HOAT TAI TAP TRUNG (KN)
Tai trong Loai tai trong va cach xac dinh Pon vi| Két qua

Do phan tai trong hinh tam giac tir san truyén vao:
Pg=Pc¢ KN/m | 777
240x 3,6 x3,6/4

+/ Truong hop 2: Chi chat tai 1én nhip BA
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@ 6800 <B} 2200 @

CE e \
g | | |
o | | |
g T | 2| Ptt = 360 doN/m2
o | | I
= | |
{5}* ffffffffffffffffffffffffffff \
gl | | |
T =l Pt = 360 doN/m2
SN | |
= | |
@ ———— i)
G3
GB GA

| 5500 |
SO PO TRUONG HQP 2 HOAT TAI TANG PIEN HINH
Ta co G3=py
HOAT TAI PHAN BO (KN/m)

Tai trong Loai tai trong va cach xac dinh Pon vi| Két qua

- Do san truyén vao duéi dang hinh tam gi4c véi
Py [tung do 16N nhét: 360 x 2,2 KN/m | 495
Qui d6i ra phan bé déu k = 5/8

HOAT TAI TAP TRUNG (KN)

Tai o Pon | .
Loai tai trong va cach xac dinh . | Tong
trong Vi

- Do phan tai trong hinh thang tir san hanh lang
Pe [truyén vao: 360 x [3,6 + (3,6-2,2)] x 2,2/ 4 KN | 990

b. TAng 4p mai
Hoat tai trén mai doc tuy khong thudc hé két cau khung chiu luc nhung ciing s&
chat tai léch nhip so véi c4c ting ap mai dé truyén xudng khung chiu lyc.
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+/ Truong hep 1: Tai chat Ién nhip BC, sé nd mai
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Ptt = 97,5 daN/m2

SO PO TRUONG HOP 1 HOAT TAI TANG AP MAI

Ta cé P1l=py
HOAT TAI PHAN BO (N/m)

Tai trong Loai tai trong va cach xac dinh Pon vi| Két qua
- Do san truyén vao dudi dang hinh thang véi tung
prt  |d0 16N nhat: 97,5 x 3,6 KN/m | 308,38
Qui d6i phan bb déu k = 0.88
HOAT TAI TAP TRUNG (KN)
Tai o Pon| .
L oai tai trong va cach xac dinh . | Tong
trong Vi
- Do phan tai trong hinh tam giéc tir san truyén vao:
P=Pg |97.5%3,6%x36/4 KN | 315,9
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- Do phan tai trong tir sé nd truyén vao
K 97.5 x 0.7x3.6 KN | 245

+/ Truong hep 2: Chi chit tai 1én nhip BA

o W
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Pt = 97,5 daN/m2
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SO PO TRUONG HQP 2 HOAT TAI TANG AP MAI
Ta cd P1=py
HOAT TAI PHAN BO (KN/m)

Tai trong Loai tai trong va cach xac dinh Pon vi| Két qua

- Do san truyén vao dudi dang hinh tam giac voi
Py [tung dO Ion nhat: 97,5 x 2,2 KN/m| 134
Qui doi phan bd déu k =5/8
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HOAT TAI TAP TRUNG (KN)

Tai o Pon | .
Loai tai trong va cach xac dinh Tong
trong vi
- Do phan tai trong hinh thang tir san hanh lang
Pe= Pa [truyén vao: 97.5 x [3,6 + (3,6-2,2)] x2,2/4 | KN | 268
- Do phan tai trong tir sé nd truyén vao
Pc [97.5x0.7x3.6 KN | 245

48



315 245

315 308
990 990
— 495
AN I
777 =
A 760 . 3
990 | 495 990
AN I
777 -
o 760 o A
6620 2290

© ® @

SO PO HOAT TAIl 1 TAC DUNG VAO KHUNG TRUC 5(KN;m)



245 268 268
134

VAN ,

3720

77| 777

760

3500

990 990
I 134

VAN

77

3500

m 760

3500

990 134 | 990

VAN ,

4640

© & W

SO PO HOAT TAI 2 TAC DUNG LEN KHUNG TRUC 5 (KN;m)




1. TAI TRONG NGANG
1. Tai trong gio

Vi ¢ong trinh ¢ chiéu cao 16n nhat H = 21,40m < 40m , do d6 céng trinh chi
tinh toan dén tai trong gi6 tinh ma khong can tinh toan dén thanh phan gié dong.

Gia tri tinh toan caia thanh phan tinh cta gié duoc xac dinh theo cdng thuc:

W =nxW,xkxcxB

+ W,: gié tri tiéu chuan cua ap luc gié iy theo phan viing gi6. Cong trinh
duoc xay dung tai thanh phd Ha Giang thugc ving gio 1Aco W, = 55 (KN/m?).

+ k : hé s tinh dén su thay doi cua ap luc gio theo do cao va dang dia hinh
(tra TCVN 2737-1995), cong trinh duoc xay dung trong thanh phd, ¢ nhiéu
cong trinh va cay ci che chan xung quanh nén chon dia hinh dang C.

+ ¢: hé s6 khi dong, (tra TCVN 2737-95), phu thudc vao hinh khéi cong trinh
va hinh dang bé mit don gi6.Véi c¢ong trinh ¢6 hinh khéi chir nhat (mat don gid
c=+0,8. mat hat gié c = - 0,6).

+ n: hé s vuot tai cua tai trong gio n = 1,2
Gia trj tinh toan caa gi6 phan bd theo chiéu dai & muac ting duogc xéac dinh:

, tt
Phia gi6 day : 4 =W, .n.k;.Cq.B

tt
Phia gi6o hat: 9 =Wy .n . ki.Cy. B
Ta c6 téng tai trong gio tinh tac dung vao cong trinh tai mic san nhu sau:

N H Z B Jd On
Tang K n Ca | Cn
(m) (m) (m) (KN/m) | (KN/m)
1 39 | 465 | 049 | 1.2 | 36 | 0.8 | -0.6 93 69
2 36 | 825 | 059 | 12 | 36 | 0.8 | -0.6 112 84
3 36 | 118|067 | 1.2 | 36 | 0.8 | -0.6 127 95
4 36 | 1545|072 | 1.2 | 36 | 0.8 | -0.6 136 102
5 36 | 1905|077 | 12 | 36 | 0.8 | -0.6 146 109

Tai trong tap trung quy vé nut trén cung cua khung Sq, Sn vai k=0.77.
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Hinh dang mai va cac hé s6 khi dong trén mai: ty sé h,/L=17.5/9,6=,82<2,
«=26° ta c6 hé sb khi dong Ce;= -0,40; Ceo= -0,8;

Tri s6 S tinh theo cong thuc:

NxWyxkxBxY C xh =1,2x55x0,77x3,6x(0,8x1-0,40x3,1) =—-80daN

Sd =
S, = NxW,xkxBxY C xh =1,2x55x0,77x3,6x (0,6 x1+0,8x3,1) =563daN
80 563
146 109 8
136 102 2
127 % 2
112 84 =
%
%
% N <
%

\ 6620 \ 2290

©

So do gid tréi tac dung vao khung (Pon vi KN)

e
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I. TINH TOAN NOI LUC

. Xac dinh ngi luc

- TINH TOAN VA TO HOP NOI LUC

Cr

®

G

D10 D9

C15 Cl14 C13 &
D8 D7

C12 Cll Clo =
D6 D5
D4 D3

Cé Ch C4 =
D2 D1

C3 C9 Cll =

SO PO PHAN TU DAM, COT KHUNG TRUC 5
3.4.2.Tinh to&n ngi lec cho céc két cdu chinh cia cong trinh
- Dung phan mém SAP2000V 16 dé tinh toan noi luc khung.
- T6 hop noi luc nham tao ra cac cap noi luc nguy hiém co thé xuat hién trong
qua trinh 1am viéc cua két cau. Tir d6 dung dé thiét ké ct thép cho céc cau kién.
- N6i lyc tinh toan dugc chon nhu d6 danh dau trong bang té hop ni luc. & day ta

chon cac noi luc c6 md men duwong va mé men am 16n nhat dé tinh thép dam.
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Két qua t6 hop noi luc cho céc phan tir cot caa khung truc 5 thé hién trong bang
sau
CHUONG IV - THIET KE CAC CAU KIEN KHUNG TRUC 5

Vat ligu sir dung:
*) Bé tong B20:
- Cudng dd chiu nén doc truc: R, = 11,5 MPa = 115 KN/cm? = 11,5x103
(kN/m?)
- Cudng dd chiu kéo doc truc: Ry = 0,9 MPa =9 KN/cm? = 0,9x10%(KN/m?)
- Mo dun dan héi: E, = 27x10% MPa = 27x10* KN/cm? = 27x10° (KN/m?)
*) Thép:
- Thép c6 duong kinh @ < 10 (mm) st dung thép nhom CB240T:
+ Cuong do chiu kéo — cbt thép doc: Ry = 2250 KN/cm? = 225x103(KN/m?)
+ Cuong d6 chiu kéo — cét thép ngang: Rew = 1750 KN/cm? =
175x103(KN/m2)
+ Cuong do chiu nén: R = 2250 KN/cm? = 225x103(KN/m?)
+ Mo dun dan hdi ; Es= 21x10° KN/cm? = 21x107(KN/m?)
- Thép c6 duong kinh @ >=10 (mm) sir dung thép nhom CB300-CB400:
+ Cudng do chiu kéo — cot thép doc: Rs= 2800 KN/cm? = 280x103(KN/m?)
+ Cuong d6 chiu kéo — cét thép ngang: Rew = 2250 KN/cm? =
225x103(KN/m?)
+ Cuong do chiu nén: Ry = 2800 KN/cm? = 280x10%(KN/m?)
+ M6 dun dan hdi ; Es= 21x105 KN/cm? = 21x107(K N/m?)
3.5. Tinh cét thép dam céc tang:
3.5.1 Tinh toan cét thép dec cho dam tang 2, nhip BC, phan ti# dém D2
(bxh = 22x60 cm)
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BANG TO HOP NOI LUC CHO DAM
P?SN TRUONG HOP TAlI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
DAM \g:]'l-' NOILUC — — . GT GP WMuzx M M Mezx M oy M
Qm Qm Qx Qm Qm Qx
1 2 3 4 5 6 7 8 9 10 11 12 13 14

48 48 - 4,568 | 4568
I M (Kgim) | -1179.44 -2201 2.7 431.63 -432.87 - | -1612.31 | -1612.31 - -1691.33 | -1591.33
Q (Kgf) -1327.53 -27.04 0.15 128.08 -128.57 - | -1456.10 | -1456.10 - -1467.72 | -1467.72
4,5 - 48 458 - 4568
D2 [l M (Kgim) | 118173 2609 2.25 -16.64 17.14 1207.81 - 1198.87 | 1220.63 - 1218.61
Q (Kgf) -21.71 -0.44 0.15 128.08 -128.57 -22.15 - -150.28 | -137.82 - -137.96

4,7 47 - 4,5,6,7 45,7
IAIE{M (Kgf.m) | -1027.48 -18.92 -1.72 -464.91 467.15 - | -1492.39 | -1492.39 - -1464.48 | -1462.93
|Q (Kaf) 1284.11 26.16 0.15 128.08 -128.57 - 1412.19 | 141219 - 1422.79 | 1422.93

Tur bang to hop chon ra cap noi luc nguy hiém sau:
+ Gbi C: M, = - 161,2 kN.m
+ Gbi B: Mg = - 149,2 KN.m
+ Nhip BC: Mgc =122,0 KN.m
*) Tinh cot thép cho goi B va gsi C (ménen am) :
Do hai gbi c6 mé men gan bang nhau nén ta lay gia tri mé men lén hon dé tinh
cot thép chung cho ca hai: M = -161,2 kN.m
tinh toan theo tiét dién chir nhat bx h =22 x 60 cm.
Giathiét a=4 cm= hy=60-4 =56 (cm)

M 161.,2

Om = - = R — = 0,2
Rp.b.hZ  11,5.10%.0,22.0.56
oam < agr=0,431
=> £=05.(1+y/1-2. ,,)=05.(1+y1—-2.0,2)=0,88
oM 161,2 _ A — )
As = Rofh. - 28010°088.05¢ 0,00116 (m?) = 11,6 (cm?)

Kiém tra ham luong cét thép :
Ag 11,6

. 100% =

H= b.hy 22.56
*)Tinh thép cho nhip BC (mé men duong) Mgc = 122,0 kKN.m

Bé rong canh dua vao tinh toan: by =b +2.S,

100% = 0,94 % > pmin = 0,05 %

Trong d6 S khong vuot qua tri s6 bé nhat trong céc gia tri sau:
- Mot nira khoang cach giita hai mép trong ctiia dam:
0,5.(3,6- 0.22) = 1,69 (m)
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1
- Mot phan sau nhip tinh toan caa dim: 6 x 6,82 = 1,13 m
= S.=1,13
Bé rong tinh toan: by =22 + 1,13 = 23,13 (cm)
Giathiét a=4 cm= hy=60-4 =56 (cm)
Xac dinh vi tri truc trung hoa:
M = Ro.br’ he’.(ho - 0,5.hy")
=11,5.1000.2,31.0,1.(0,56-0,5.0,1) =1354,8 KN.m
Taco M =122 (kN.m) < M¢ = 1354,8 (kN.m) nén tryc trung hoa di qua canh,
tinh toan theo tiét dién chir nhat by'x h = 231x 60 cm.

Ot = Ra.rf.hg = 11,5,1,;.:,2;3 Tose: - 0,014
om < or=0,431
=> £=05.(1+/1-2. ,,)=05.(1+/1—2.0014)=0,99
Ag=—r—=— 222 - 00078(m2) = 7.8 (cm?)

" Roihy  280.10%.0,99.0.56
Kiém tra ham luong cét thép :

H= :J:D - 100% = 22::5 . 100% = 0,63% > umin = 0,05 %

3.5.2. Tinh toan cét thép dec cho dam tang 2, nhip AB, phén ti# dém D1

BANG TO HOP NOI LUC CHO DAM
P-|H-3N MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
DAMY . |NoILUC GT GP Mz | Mo Mo | Ma: | M Mo
T HT1 HT2
Qm Qm Qo Qm Qm Qo
1 2 3 4 5 6 7 8 9 10 1 12 13 14
48 48 - 468
In M (Kgim) | -59.58 001 -1.65 102.13 -09 .50 -159.08 | -159.08 -150.62
Q(Kgf) | -166.15 1.60 -7.39 8401 -82.56 - -248.71 | -248.71 - -247.11
48 47 47 46,8 457 456,7
D1 WA M (Kgfm) | 4.19 -2.07 301 -708 783 12.02 -2.89 -2.89 13.94 -4.04 -1.33
Q (Kai) 68.04 1.60 022 8401 -82.56 1452 | 152.05 | 152.05 | -6.07 | 145.09 | 14528
47 47 - 4567 | 4567
HUAIE | M (Kgim) | -236 49 414 -221 -116.29 115.15 - -352.79 | -352.19 - -346.88 | -346.88
Q(Kgf) | 302.24 1.60 782 8401 -82 56 - 386.25 | 386.25 - 386.32 | 386.32

Ttr bang t6 hop chon ra cip noi luc nguy hiém sau:
+ G6i B: Mg = - 15,9kN.m
+ G6i A: Ma = - 35,2 kKN.m
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+ Momen duong 16n nhat : M = 13,94 KN.m

*) Tinh cot thép cho goi B va goi A (mdnen am) :

Do hai géi c6 mé men gan bang nhau nén ta ly gia tri mé men 16n hon dé tinh
cdt thép chung cho ca hai: M = - 35,2 kN.m

tinh toan theo tiét dién chir nhat bx h =22 x 30 cm.
M 35,2

Om = Rp b = {s10°02202e ~ 0:2

om < ogr=0,431

=> £=05.(1+/1-2. ,,)=05(1+/1—2.02)=0,88

A= R;‘;hn = ——>=——=0,000549 (m?) = 5,4 (cm?)
Kiém tra ham luong cét thép :

u= ;;D -100% = ==~ . 100% = 0,94 % > iin = 0,05 %

*)Tinh thép chiu mo men duwong (M= 13,94 kN.m)
Bé rong canh dua vao tinh toan: by =b + 2.S,
Trong d6 Sckhong vuot qua tri s6 bé nhat trong cac gia trj sau:
- Mot nira khoang cach giita hai mép trong ctia dam:
0,5.(3,6- 0.22) = 1,69 (m)
1
- Mbt phan sau nhip tinh toan cua dam: 6 x 2,690 = 0,44 m
= S.=0,44
Bé rong tinh toan: by =22 +2x44 =110 (cm)
Giathiét a=4 cm= hy=30-4=26 (cm)
Xac dinh vi tri truc trung hoa:
M = Ry.br’he’.(ho - 0,5.h¢)
=11,5.1000.1,1.0,1.(0,26-0,5.0,1) = 265,65 kKN.m
Ta cd M = 13,94 (kN.m) < M; = 265,65 (KN.m) nén truc trung hoa di qua

canh, tinh toan theo tiét dién chit nhatbgx h=110 x 30 cm.
M 12,94

Om = =0,016

"~ Rp.bph? T 11,5.10%.1,1.0,267

oam < oagr=0,431
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=> £=05.(1+/1—-2. ,. )=05.(1+4/1—2.0,016) =0,99

A=——=—"2___-0000193 (m?) = 1,93 (cm?)

" Rglhy 280.10%.0,99.0.26

Kiém tra ham luong cét thép :

4 o — 193
M= bhg 100/0_22.25'

100% = 0,33 % > pmin = 0,05 %

3.5.3. Tinh toan cét thép dec cho cac phan ti D4, D6, D8, D10, D13
Phan tir dam D1 D3 D5 | D7 | D9

Tiét dien

Goi A, B 48,14 | 20,42 | 17,39 | 17,05 | 21,23
Nhip AB 21,75| 3,67 | 3,89 | 584 | 1,81
Do ndi lyc trong dam hanh lang cua cac tang trén nho nén ta bé tri thép giong
nhu dam D1 cho cac dam D3, D5, D7,D9

3.5.4. Tinh toan mét cdach twong tw cho céac phdn ti dim D4, D6, D8, D10,

theo bdng:
Ki hiéu | Tiét dién M bxh Om g As U
phan to (kN.m) | (cm) (cm?) | (%)
dam

G6iB,C | -1495 | 22x60 | 0,01 0,99 9,6 0,77
D4 Nhip BC | 110,5 | 231x60 | 0,013 | 0,993 7,0 0,56

Goi B, C -134 22x60 | 0,016 | 0,991 8,6 0,69
D6 Nhip BC | 112,9 | 231x60 | 0,013 | 0,993 7,2 0.58

G6iB,C | -133,9 | 22x60 | 0,016 | 0,991 8,6 0,69
D8 Nhip BC | 108,6 | 231x60 | 0,013 | 0,993 6,9 0,56

Goi B, C -98,7 22x60 | 0,011 | 0,994 6,3 0,51
D10 Nhip BC | 133,9 | 231x60 | 0,016 | 0,991 8,6 0,69

3.5.6. Chen cét thép doc cho dam
Tur két qua cua viéc tinh toan trén ta thay dién tich cét thép A, cac phan tir dam
D2, D4, D6,D8,D10 gan gidng nhau nén;
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- Ta ldy gia trj 16n nhat As = 11,6 (cm?) dé b tri thép chiu m6 men am va A =
7,8 (cm?) dé bé tri thép chiu mé men duong cho cac phan tir dam D2, D4,
D6,D8,D10

11,6 (cm2) 11,6 (cm2) 5,4 (cm2)
| | |
| (7,8 cm?) (193 cm2) |
3620 3020
+2016 +2016 3620
(13,91 cm?) (13,91 cm2) (9,42 cm2)
| | |
3020 2016

(9,42 cm?) (4702 cm?)

3.5.6. Tinh toan va bé tri cot thép dai, cét treo cho cac dam
a. Tinh thép dai cho dam D2 (22x60 cm)
C6: Qmax = 146,7 KN
+ Bé tong cap do bén B20 co:
Ry, = 11,5 MPa ; Ry = 0,9 Mpa; E»=27.10° MPa
+chona=4cm=>hy=h-a=60-4=56cm
+Tinh:
omin = @53 - (1+n).Roe . b. ho = 0,6.(1+0).0,9.10%.0,22.0,56 = 66,5 (kN)
Qmax > Qpbmin => Phai tinh cét dai
+ Kiém tra diéu kién cuong do trén tiét dién nghiéng theo (ng suat nén chinh:
Qut=0,3. ow1 .¢p3. Rp. b . hy
Do chua ¢6 b tri cdt dai nén ta gia thiét Qw1 -@Pp3 =1
Ta cd: 0,3.Ry.b.ho=0,3.11,5.102.0,22.0,56 = 425,04 kN > Q=146,7 kN
=> Dam du kha ning chiu cat theo tiét dién nghiéng.
+ Tinh cét dai
My= @bz (1+ o + @n) . Rur. b . he? = 2.(1+0+0).0,9.10%.0,22.0,562 = 124,1 kN

cr=2M - 22281 _ 4 69 m =169 cm

Q 146,7
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Vay hy < C* <2hy => C=C,=C"= 169cm
_ My _ 1241

Qu= = = 73,4 KN > Qpmin = 66,5 kN

c 1.69

- Qw=Q-Qp=146,7-66,5=80,2 kN
- Osw1= Qsw/Co=80,2/1,69 = 47,4 kN/m
- Osw2 = Qomin/(2.hp) = 66,5/(2.0,56) = 59,3 KN/m
- Osw = Max (Qswz ; Gswz ) = 59,3KN/m
Gia thiét chon cét dai ¢6 s6 nhanh n = 2:

Co: = 16,7 (cm)

St = Rgy Mgy  1750.2.0,283
Tsw 59,3

_ Rprnhi 091020220562
SI‘T'I{:IX - -
Pmax 1467

=0,42 (m) =42 (cm)
Péu dam S < (£ 50) = (20; 50)

vay chon thép dai & dau dam 1a ¢6 voi s = min (S, Smax; Set ) = 16,7 cm chon
S=16cm.

Giira dam S < (%; 50) = (45; 50) chon S =20 cm

Vay chon thép dai gitra dam 1a ¢6 véi s = 20 cm.

b. Tinh thép dai cho dam D4, D6, D8, D10 (22x60 cm)

Phan tar dam D2 D4 D6 | D8 | D10

Luc cat Qmax (KN) 146,7 | 140,5 | 137,7 | 135,5 | 131
Ta thay trong cac dam co kich thudc bxh = 22x60 cm thi dam D2 ¢ luc cat 16n
nhat Q = 146,7 (kN), dam D2 duoc dit cot dai theo ¢6a160 cho dau dam va
#6a200 cho giira nhip => b tri trong tu cho cac dam D4, D6, D8, D10 .

¢. Tinh thép dai cho dam hanh lang phén ti# D1, D3, D5, D7, D9 (22x30 cm)
Do dam hanh lang c6 luc cat nho nén ta bé tri thép dai g6al60 chay xuét dam .
I. TINH THEP COT

Bé tong cap do bén B20; St dung nhém thép CB300-CB400.

—= &, =0,623 ; ap = 0,429.

1. Tinh toan cho phan tir cot 1 (cét truc C tang 1): bxh=22x40(cm)

Chiéu dai tinh toan l = 0,7.H = 0,7x4,64= 3.20 (m) = 320 (cm)
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Giathiéta=a’=4 cm — hp=h—a =40 -4 =36 (cm)
Za=ho—a=236-4=32(cm)
bo manh A = 1,/h = 320/40 = 8

— Bo qua anh huong caa udn doc. Lay hé s anh huang caa ubn doc i = 1

1 1 1 1
o e, = max(—=H,—h,) = max(—464, —40) =
A A A -A
Do l1éch ngau nhién 600 30 600 30 1,3 (cm)\
BANG TO HOP NOI LUC CHO COT
PHAN
TU MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
cot t;T NOILUC - . e GT GP ax M v M M ez M v M
N N N max N N N wx
1 2 3 4 5 6 7 8 9 10 11 12 13 14
47 48 4.7 457 4638 4567
I M(Tm) 162.597| 3.82511| -0.6826) 419.785| -412.501| 582.382 | -249.904 | 582 3817 | 543 8458 | -209.268 | 543 2315
c3 N(T) -11214.9| -82.123| -70.983| -273.975| 274632|-11488.8|-10940.2 | -11488.8 | -11535.3 | -11031.6 | -11599.2
47 47 - 457 4567
WAL IM{KNm) | -343.926| -8.359| 1.34688| -308.81| 314.865 - -652.736 | -652.736 - -629.378 | -628.166
MH{KN) -9993.77| -82.123| -70.983| -273.975| 274632 - -10267.7 | -10267.7 - -10314.3 | -10378.1

Dua vao bang to hop noi luc ta xac dinh dugc cac cap noi luc gay nguy hiém
nhat cho cot nhu sau:

Ky Dac
Ky hiéu | hiéu ¢ | diém cua M N |el=M/N| ea
caccap | bdang | capngi | (daN.m) | (daN) (cm) (cm)
ngi luc | té hop lec

e0=Max
(el;ea)

(cm)

1 4-8 Emax 652,7 | 10267 6,3 1,3 6.3

2 4,58 | Mjmax 582,3 | 11489 ) 1,3 5
4,5, 6,

3 g Nmax 652,7 | 10267 6,3 1,3 6.3

*) Tinh cot thép ddi xirng cho ciip 1, 3:
+ Do léch tam tinh toan:

ezn.e0+§—a=1.6,3+§—4:22,3cm

+ Chiéu cao viing nén:
N 10267

X = = =0,40 m =40cm

" Rp.b  11,5.10%.0,22
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> X>%rho=0,623.36=22,4cm
Xay ra trurong hop nén léch tm bé

Tinh lai X véi:
1-¢,
Gy 1+5O'(?10)2 ho= 0,623 + —=%62 1 36 =323
x= 1.1o=[0, 1+50.(E]2]' = £9,£9CM

S x=2323 > Sao

+ Dién tich cét thép yéu cau:
N.e—Rp.b.x.(hy;—0,5.x)
RSIS""ZG

10267.0,223—-11,5.10%.0,22.0,222.(0,36—0,5.0,232)
= = 0,0023(m?)
280.10%.0.32

=> A’s= A =23 cm?
*) Tinh co thép doi xing cho cap 2:
+ Do léch tam tinh toan:
ezn.eo+§—a= 16,3+ -4=223cm

+ Chiéu cao ving nén:
N 582,3

X = = =0,23m=23cm

" Rp.b 11,5.10%.0,22

> X>%r.hp=0,623.36=22,4cm

Xay ra trueong hop nén léch tdm beé

Tinh lai x véi:
1-S.
LGy TR aeen
X=[2r+ ].ho=[0,6 3+1+50I(ﬁjz].36—300m
—->x=30 > éRhO

+ Dién tich cét thép yéu cau:

N.e—Rgp.b.x.(hy—0,5.x)

A= A=
Rge.Zg

582,3.0,222-11,5.10%.0,22.0,32.(0.26—0,5.0,2)
= = 0,0022 (m?)
280.10%.032
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=> A’s= As =22 cm?

+Kiém tra ham lugng cét thép:

Xac dinh gié tri ham luong cét thép tdi thiéu theo dd manh A
= 50,50

N P 320
r 0,288b 0.28822

)€ (35 + 83) => pmin= 0,2%
25 100% = —=

2
b.hg 22.36

M% = 100% = 2,7 % > Mmin

Ta thiy cap néi luc 3 can lugng thép 16n nhat vi vay ta chon bé tri thép cho cot.
— As=23cm?. Chon 5® 25 ( As=24,54 cm?)

220
oS

400

P23

&%

Do noi luc cac cot C2, C5, C6, C8, C9 gan giong nhau va cing tiét dién nén dé
thuan tién cho viéc bé tri cot thép ta bd tri cbt thép cac cot C2, C5, C6, C8, C9

gidng véi cot C3.
3.6.2. Cot truc A: tang 1 (C1)
Kich thudc tiét dién:b x h = (22x22) cm
Chon a=a'=4cm—>h,=h-a=18cm
Z=hp-a=18-4=14cm
Do léch tdm ngau nhién:

ea = Max (——H ;.—hc)

= Max (--.464;--22)= Max(0,77; 0,73)= 0,77(cm)
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BANG TO HOP NOI LUC CHO COT
PHAN
TU MAT TRUONG HOP TAI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
cor VC.;\T NOILUC GT GP iz M M s M oy M
" T HI= N N N N N
1 2 3 4 5 6 7 8 9 1 12 13 14
47 48 | 457 | 468 | 4568
I [M(KNm) |-9.85742| 0.0674| -0.3603| 86.42978| -03.6579| 76.5724 | -103.515 | -103.515 | 67.99004 | -94 4738 | -94 4131
c N(KN) -3703.04| -37538| -41117| 180908| -179.097|-3522 14| -3882 14 | -3882 14 | -3574 .01 | -3901 24 | -3935.02
48 48 | 468 | 457 | 4568
WAL [M(KNm) 16.7169| -0.2401| 0.70772| -51.0868| 44.8165| 61.5334 | -34.3699 | 61.53338 | 57 68868 | -29.4773 | 57.47257
N(KN) -3031 45| -37538| -41117| 180908| -179.097|-3210.54 | -2850 54 | -3210.54 | -3229 64 | -2902 41 | -3263 42
T bang t6 hop chon ra cap nodi luc nguy hiém sau:
bac e.=M/N eo=
STT . M(KN.m) | N(kN) ea(cm)
diem (cm) max(ez1;ea)
1 |M|max 103,5 388,2 2,6 0,77 2,6
2 IN|max 61,5 321,0 1,9 0,77 1,9
3 Emax 103,5 388,2 2,6 0,77 2,6
*) Tinh cot thép ddi xieng cho capl, 3:
+ Do léch tam tinh toan:
h 22
e=meot+-—-a= 1.2,6+?—4 =9,6 cm
+ Chiéu cao ving nén:
N 388.2
X = = — =0,15m=15cm
Rp.b 11,5.10%.022
— x> %grhp=0,623.18 =11,2 cm
Xay ra trurong hop nén léch tam bé
Tinh lai x véi:
1-¢.
€o
X=[§R+ h ].ho=[0,623+m].18=11,74cm
T \zz

Sx=1174cm > S =112 em

+ Dién tich cét thép yéu cau:
N.e—Rp.b.x.(hy;—0,5.x)
RSC'EG

As=As=
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388,2.0,096—-1 1.5.103.0.22.0.11'}'.{0.18—0.5.0.1 1'?]
= = 0,000332 (m?)
280.10%.0,14

=>A’s=As= 3,32 cm?.
*) Tinh co thép doi xieng cho cap 2:
+ Do léch tam tinh toan:
ezn.eo+§—a= 11,9+=-4=89cm
+ Chiéu cao ving nén:

_ N 3210
X= =T
Rp.b  11,5.10%.0,22

— X >%grhp=0,623.18 =11,2cm
Xay ra truong hop nén léch tdm beé

=0,12m=12cm

Tinh lai x véi:
1-¢,
= [Sex 1+50'(?10)2 ho=[0,623 + —o=_1.18 = 11,92
x=] ].ho=10, 1+5o.(§)2]' =11,92 cm

S x=1192¢cm > S =112 ¢m
+ Dién tich cét thép yéu cau:

N.e—Rp.b.x.(hy;—0,5.x)
RSC'zﬂ

As=As=

~11.5.10%.022.0.112.(0.18—0.5.0,
_ 321.00,089-11.5.10 0.22.0.119.(0,18-0 ':'119]:0,0000196 (mz)

280.10%.0,14
=> A’s=As=1,96 cm?,
+Kiém tra ham lugng cdt thép:

Xéc dinh gia tri ham luong cot thép tbi thiéu theo d6 manh A

= 50,50

I PR 320
r 0288b 028822

A€ (35 = 83) = pmin= 0,2%

M= ;;D.loo% - :Z:?g - 100% = 1,96 % > pimin

Ta thay cap noi luc 2 can luong thép 16n nhat vi vay ta chon bé tri thép cho

cot.
— As=3,32cm?. Chon 2 @16 ( As 4,02 cm?).
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- Do céc phan ti cot C4, C7, C10, C13, ¢6 noi huc nho va gan bang cot C3 nén ta bd
tri cot thép cac cot C4, C7, C10, C13gidng véi cot C12 @16 ( As=4,02 cmd).

= 2x28 16

N

220

3.6.3. Cét truc B: tang 4 (C11)

Kich thudc tiét dién:b x h = (22x35) cm
Chon a=a'=4cm—>h,=h-a=31cm
Z=hp-a=31-4=27cm
Do léch tam ngau nhién:

ea = Max (——H ;.—hc)

1 1
Max (5.270;5.35)= Max(0,45; 1,1)=1,1(cm)

. BANG TO HOP NOI LUC CHO COT
TU TRUONG HOP TAlI TRONG TO HOP CO BAN 1 TO HOP CO BAN 2
MAT
cor CAT NOILUC T I e GT GP Mz M oy M M s M 2 M
N N m N yax N N N wmx
1 2 3 4 5 B 7 8 9 10 11 12 13 14
438 456 2 4568 | 4568
1 M(KNm) | -525262| -94704| -12414| 6157143| -61.4948 = -586.757 | -535 974 = -500.248 | -590 248
C11 N(KN) -4806 65| -31.847| -39.108| 10.21028| -11.3486 = -4818 | -4877 61 = -488073 | -4880.73
48 - 456 | 4568 - 4568
AL | M(KNm) 503.623| 1.94874| 9.00513| -82.3361| 82.152| 585.775 = 514.5765 | 587.4179 - 587.4179
N(KN) -3992 6| -31.847| -39.108| 1021028| -11.3486|-4003 94 = -4063.55 | -4066 67 = -4066 67

Tt bang t6 hop chon ra cip noi luc nguy hiém sau:
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Pac e;=M/N €o=
STT L M(kN.m) | N(kN) ea(cm)
diem (cm) max(ei;ea)
1 |M|max 590,28 | 4880,73 12 1,1 12
2 IN|max 587,41 4066,6 14 1,1 14
3 Emax 586,75 4818 12 1,1 12

*) Tinh c6 thép ddi xieng cho cip 1:
+ Do léch tam tinh toan:

e:n.eo+g—a= 1.12+§—4:25,5 cm
+ Chiéu cao ving nén:

_ N 48807
X= =T
Rp.b  11,5.102%.0,22

=0,192m=19,3cm

—>x=19,3¢cm> $r.hy=0,623.31=19,2 cm

Xay ra trurong hop nén Iéch tdm beé

Tinh lai X véi:
1-¢,
BT L+s0(02 ho=[0,623 + —=2522 1 31 = 19,64
x=[ 1. ho=10, 1+50.(£].2] L oL = 19,64 cm

> x=19.64cm > S<o=192cm
+ Dién tich cét thép yéu cau:

N.e—Rp.b.x.(hy;—0,5.x)
RSE'zﬂ

280.10%.0.27
=>A’s= As= 15 cm?
*) Tinh cd thép ddi xieng cho cap 2:
+ Do léch tam tinh toan:
ezn.eo+§—a= 114+ 2 -4=275cm

+ Chiéu cao ving nén:
N 4066,6

X=—"= =0,16 m=16cm

" Rp.b  11,5.10%.0,22

4880,7.0,255-11,5.10%.0,22.0,1964.(0,21-0,5.0,1964)
= = 0,0015 (m?)
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X< $rhp=0,623.31=19,2cm
Xay ra trurong hop nén léch tm bé

Tinh lai x véi:
1-¢,
= [Sex 1+50'(?)2 ho=[0,623 + —===21.31=19,5
x=] ].ho=10, 1+5o.(§].z]' =19,5cm

5 x=195¢cm > =192 cm
+ Dién tich cét thép yéu cau:

’S:AS:

N.e—Rgp.b.x.(hy—0,5.x)
Rgp.dp

4066,6.0,255-11,5.10%.0,22.0,195.(0,31-0,5.0,195)
= 257115 > 20195’ = 0,00123(m?)

280.10%.0,27

=> A’ = A, = 12,3 cm?
*) Tinh co thép doi xirng cho cap 3:
+ Do léch tam tinh toan:

e:n.eo+g—a:1.12+§—4:25,5cm

+ Chiéu cao ving nén:
N 4818

X = = =0,19m=19cm

" Rp.b  11,5.10%.0,22

—2a<x=19cm< r.hy=0,623.31 =192 cm
Xay ra truong hop nén léch tdm lon
+ Dién tich cét thép yéu cau:

_ N.e—Rp.b.x.(hy—0,5.x)

As=As=
Rgc.2g

4819.0,255-11,5.10%.0,22.0,19.{0,41-0,5.0,19)
= = 0,00142 (m?)

280.10%.0,27

= A’s=A,=14,2 cm?

+Kiém tra ham lugng cdt thép:
Xéc dinh gia tri ham luong cot thép tdi thiéu theo d6 manh A
ol - 2% __9)57

r  0,288.h 0,28822
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Ag

ELhﬂ.lOO% =

1% = 1“;_ - 100% = 0,25 % > pmin

22,
Ta thay cap noi luc 1 can lugng thép 16n nhat vi vay ta chon bd tri thép cho
cot.
— As=15cm?. Chon 4 ® 22 (As=15,2.cm?)
| |
| - Ap DD

4

5200

4977

Y ¢

Do néi lyc cac cot C12, C14, C15 nho, gan gidng cot C11 va cung tiét dién nén
dé thuan tién cho viéc bd tri cot thép ta bé tri cét thép cac cot C12, C14, C15

gidng véi cot C11.
3.6.4 Tinh cét thép dai cho cét
+ Puong kinh cét dai:

pon> (222 ; 5) = (25, 5) = 6,25 mm. Ta chon cbt dai ¢6 nhom AL

+ Khoang céch cét dai “s”
- Trong doan ndi chong cot thép doc:
s < (10 ¢min ; 500mm) = (10.20 ; 500) = 200 mm => Chon s = 150 mm.
- Cac doan con lai: s < (15 @min ; 500mm) = (15.20 ; 500) = 300 mm
=> Chon s =200 mm.
3.7. B tri cot thép khung truc 5:
B4 tri cbt thép khung truc 8 dugc thé hién chi tiét trong ban vé b tri thép khung
truc 5 (KC-02).
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CHUONG V. THIET KE MONG KHUNG TRUC 5

I. PIEU KIEN PIA CHAT CONG TRINH, PIA CHAT THUY VAN
1.1. PIA TANG:

Cong viéc ngoai hién truong duogc tién hanh bing thiét bj may khoan theo
phuong phap khoan xoay bom rira bang éng dan, thiét bi xuyén dong tiéu
chuan SPT, dong miu khoan tay bang phuong phap khoan gudng xoin, két
qua thuc hién duoc ( dua theo bao cdo khao sat dia chit ciia “ TRUONG DAI
HOC MO PIA CHAT-TRUNG TAM NGHIEN CUU DIA KIA THUAT”):

- Khoan may 2 hd K(1-2) sdu 62 m, tong cong 124m
- LAy va thi nghiém 35 mau dat da .
- Thi nghiém SPT 50 lan.
Cac mau duoc bao quan can than va dua vé phong thi nghiém va xach dinh
tinh chat co 1y dat. Lap co sé tinh toan dya trén co s TCXD 45-1978 ,TCXD
226 : 1999 va TCXD 4200-1995
Pia tang khu dat khao sat gom 8 16p dat, myuc nudc ngam & sau —
4,5m so voi cbt -0,45).
- Lép 1: dat lap
- L&p 2: sét xam nadu, xam den déo chay
- L&p 3: cat nho xam gi chat vura
- L&p 4: sét xam nau, xam den déo chay
- Lo&p 5: cat nho xam gi, gi vang chat vira
1. 2.BANG CHI TIEU CO LY CUA DAT
Bangl: chi tiéu co Iy va két qud thi nghiém hién trurong cac Iép dat.
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) o Chiéu | y vs | W |WL | We| o C E
Lép Tén dat - 3 3 = o] €
day (m) | kN/m*® | KN/m® | (%) | (%) | (%) | (°) |kN/m N | IL | KPa

1 |Cat pha, xam vang,| 2,3 17

9 Setxamanau, xém 8 17 | 26,5 |44,1(443(265(6,32| 7 |1,245| 3 |0,99| 1500
den déo chay

Cat hat nho,xam gi

o 10,4 18 26,7 - - - 123,65 - 0,675| 16 | - | 13500
chat vira

g | Setxamnduxam | o\ oo | oea | 4o 458 27 [ 732 | 91 |1168| 3 | 08 | 1500
den déo chay

Cat hat nhd,xam gi,

.. . 6,4 184 | 26,6 | - - - 122,83 - 0.662 | 16 | - | 13500
gi vang chat vira

Trong d6 : v : 1a dung trong tu nhién. kN/m?

vs: la trong lugng riéng. KN/m?

e : 1a hé s6 réng ty nhién. %

W : 1a d6 4m tu nhién. %

W, : la gidi han chay. %

W5 : la gigi han déo. %

IL: 1a d6 sét. %

C : la lyc dinh. kN/m?3

¢ : GOc ma sat trong
1.3. PANH GIA TiNH CHAT XAY DUNG CUA CAC LOP PAT
— L&p 1 : Cét pha, xam vang, déo mém
— Lop 2 : LA 16p Sét xdm ndu, xdm den déo chay.Mat 16p xuat hién & d6 sdu 2,3 m
Modun tong bién dang : Eo = 1500 kPa < 5000 kPa : dét yéu

Vs —7w  26,5-10

- = =7,35kN / m®
T02 = e T 141,245

— Lop 3: La l6p Cét hat nhd,xam gi chat vira . Mat [6p xuét hién & d6 sau 8,8m

Moédun tong bién dang : 10000 < Eo = 13500 kPa < 15000 kPa : dit twong ddi

tt

Trong lugng riéng day noi cua lop dat :

Ys —Vw _ 26,7-10
1+e, 1+0,675

=9,97kN / m®

Vn3 =

—L6p 4 : LA 16p Sét xdm ndu, xdm den déo chay.Mat 16p xuat hién ¢ do sau 19.2 m

74



Modun téng bién dang : Eo = 1500 kPa < 5000 kPa : dét yéu

Ys — 7w _ 26,3-10

ydn4:

1+e, 1+1168

=7,52kN / m®

- L6p 5 : La 16p Cét hat nhd,xam gi, gi vang chdt vira . Mt 16p xuét hién & do

sau 24.2

Moédun tong bién dang : 10000 < Eo = 13500 kPa < 15000 kPa : dit twong ddi

tt

Trong luong riéng day ndi cua lop dat :

Vs —Yw _

26,6 -10

Vns =

l+e, 140,662

=9,988kN / m®

TRU DIA CHAT

COS THIEN NHIEN —0.450

2300

6500

10400

S

CAT PHA
2.5

SET XAM NAU, XAM BEN DEO CHAY

—15.8

CAT NHO, XAM GHI CHAT VUA

—19.7

SET XAM NAU,XAM BEN DEO CHAY
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2. Lwa chon phwong an mong:
- Tiéu chuan xay dung: D6 lGn cho phép Sy = 8 (cm). Chénh lun twong ddi
cho phép

N
L 1=0,3%.

- DPé xuit phuong 4n:

+ COng trinh co tai trong khé I6n

+ Pat nén gom 2 16p dat yéu, 3 16p dat tét nam & dudi sau.
— Chon phuong an: Méng coc dai thap

+ Str dung coc BTCT 25%25 (cm), dai coc dat vao 16p dat 1, miii coc ha sau

vao lop 3
II. PHUONG PHAP THI CONG & VAT LIEU MONG COQC:
* Pai cocC:
- Bétong B25 c6 R, = 14500 (KN/m?)

Re; =1050 (KN/m?)
- Cot thép @ <10 (mm) sir dung thép nhém Al; ® > =10 (mm) sir dung thép
nhom All
- Bé tong 16t: mac #100 day 10 (cm)
- Pai lién két ngam véi cot & coc, thép coc neo trong dai >20d
* Coc diic san:
- Bétong B20 c6 R, = 11500 (KN/m?)
Re; =900 (kN/m?)

- C6t thép @ < 10 (mm) sir dung thép nhom Al; & >=10 (mm) st dung thép
nhém All
1. TINH TOAN MONG CQC COT TRUC B,C:
1. S6 liéu tinh toan:
- Pac diém két cau: Nha cao tang, két cdu nha khung ngang BTCT toan khéi.
Tiét dien cot: 22x40 (cm)
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- Tai trong tinh todn: Dya vao bang t6 hop ta thiy néi luc cot gitra truc C (phan

tir cot 2) 16n hon ndi luc cot bién truc B (phan ti cot 3) khéng nhiéu 1am, nén ta

chon néi luc caa phan tir cot 2 dé tinh toan mong coc, b tri twong tu cho cot 3.

- Duwa vao bang to hop noi luc ta 1ay c4c cap noi luc tai chan cot cua phan tu
cot 6 dé tinh toan. Tuy nhién qua thuc té tinh toan ta thay cip noi luc c6 N 12

cap noi luc gay nguy hiém nhat. Ta c6 sé liéu nhu sau:
N = 12872 (daN) ~ 128,72 (kN)
M = 6715,06(daN.m) ~ 67,15 (kN.m)
Q"= 4165 (daN) = 42 (kN)

- Tai trong tiéu chuan: Do khdng s t6 hop tai trong tiéu chuan, nén s liéu tai

o NN e Mo e Q0
trong tiéu chuan duoc lay nhu sau: n . n . n
(n 1a hé s6 vuot tdgi, n = 1,1-1,2; Chon n = 1,1)
Ta c6 s6 liéu tai trong tiéu chuan nhu sau:

Nt ~ 117(kN)

Mt = 61,3 (kN.m)

Q® ~38.2 (kN)
bo léch tdm e = M/N = 0,5(m)
— Do léch tam bé

1. Chon d¢ chon sau cuaa day dai:
Gia thiét: Tai trong ngang do dat tir day dai trg 18n tiép nhan, do d6 can thoa
mian diéu kién sau: h > 0,7 huin

+ h: @6 chon sdu cua day dai

tg(45°—£j /i tg(450_10 j { 38.2
_ 2)\yxb _— 2 18’6X2’2=0,80 (m)

hmin -

Trong d6:  Q: Tai trong ngang tac dung vao dai
? - v : GOc ma sét trong va dung trong tu nhién caa dat phia trén
day dai
¢=10": v = 18,6 (KN/m°)
b: Bé rong dai, chon so bd b = 3 (m)
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— 0,7.hmin = 0,7x0,80 = 0,56 (m). Chon h = 1,3 (m)
2. Chon coc va xac dinh strc chiu tai caa coc:
2.1. Chon coc:
- Chiéu dai coc: Coc ha vao 16p dit 3 : 5.0m— Chiéu dai coc:
l.=(2.3+6.5+5)1,3+0,5=13 (m)
- Su dung coc BTCT 25x%25 (cm).
- Coc dugc chia thanh 2 doan dai 6.5 (m).
2.2. Strc chiju tai cuaa coc:
a. Swrc chiju tai caa coc theo vat liéu:
- Bétong B30 ¢ R, = 11500 (kN/m?)
Re: =900 (kN/m?)

- Cotthép All c6 Rs = 280000 (kN/m?)

PvL = mx(Ry.Fp + Ra.Fa)
Trong d6:  m la hé sb diéu kién l1am viéc phu thudc loai méng va sé luong coc
trong maong, du kién chonm = 0,9

Thép @16, dién tich cét thép F, = 8.04(cm?)

— Py = 0,9%(11500%0,25%0,25+280000%8.04x104) = 849(kN)
b. Sirc chiju tai cia coc theo dat nén:
* Xac dinh theo két qua cua thi nghiém trong phong (phwong phap
thong ké):
Stic chiu tai ciia coc theo dat nén dugc xéac dinh theo cong thic: Pgy = Qs + Q.
P

Pl

tc
Suec chiu tai tinh toan:
, Q= alzuirili
Qs: ma sat gitra coc va dat xung quanh coc: i=L
l; - chiéu day 16p dat ma coc di qua

Q.: luc khang miii coc; Qe =%R-F

%% - He sb diéu kién 1am viéc cua dat. V6i coc vudng, ha bang phuong

phap ép nén %= %2 =1
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F = 0,25%0,25 = 0,0625(cm2)
ui - Chuvicoc: ui=4x%0,25=1,0(m)

R - Sic khang gidi han cia dat ¢ miii coc, Véi dé sau ha coc 13.8 (m),

miii coc dat ¢ 16p cat nho chat vira , (tra bang 1V.2 - Trang 144 - sach Nén va

mong) diwoc R = 6000 (kPa)

ti — Lyc ma sat trung binh cua I6p dat thiz i xung quanh mdt coc. Chia

dat thanh cac 1ép ddt dong nhat, chiéu day méi 16p < 2m nhw hinh vé. Ta ldp

bang tra dwoc ti theo hi (hi — khoang céch tir mat dat dén diém giira cia moi

lop chia).
I&%’f Loai dat hi li Ti lix zi
p | Cat Eh'j g;c;g”em 1.8 1 13 | 13
3.3 2 53 | 106
5 Lop sét xam nau, 5.3 2 5.3 10.6
xam den déo chay 7.3 2 55 11
9.3 2 56 | 11.2
11.3 2 56.6 | 113.2
g | Lopcatnho chat 133 2 | 586 | 1172
vua
14.8 1 60.6 | 60.6
Tong | 347.4

Pgh = 1x1x347.4 + 1x600%0,0625 = 385 (kN)

P
[P]=-2 Pl= 385
Ke Theo TCXD 205: ke = 1,4 — L4 = 275(kN)
_)
* Xac dinh theo két qua caa thi nghiém xuyén tinh CPT:
P
P2
gh — Qs + Qc; s
P

Trong do:

+ Q. = K.em.F : Strc phé hoai caa dat ¢ mili coc
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k: hé s6 phu thudc loai dat va loai coc (tra bang 1V.3 — Trang 147 — sé&ch
Nén va mong). — k=10,5
Q¢ = 0,5x10500x0,0625 = 328 (KN)

q .
uy —<.
+Qs= % :Suckhang ma sét ciia dat & thanh coc

% : hé sb phu thudc loai dat va loai coc, bién phap thi cong (tra bang 1V.3
— Trang 147 — sach Nén va mong).

+ % = 80;1,=1 (m); gc1 = 1200 (kN/mz)
+ & = 40; 1, =6,5 (m); qc = 1660 (kN/mZ)
+ % = 40; I3 =5 (M); gez = 2520 (KN/m?)

Q, =1,2x(@1,0+166° 6,5+ 25205)
80 40 40 ) =720 (kN)
5 Pgn = Qs + Q. = 328+ 720 = 1048 (kN)
P

p)=
R Theo TCXD 205: F, = 2 + 3. Ta chon Fo= 3
[P] _ ﬁ 1048
F. - 3 =
s = 3 =349 (kN)
Vay:.
* Xac dinh theo két qua cia thi nghiém xuyén tiéu chuan SPT:

P
p)="
gh:Qs"'Qc; s
P

Trong do:
+ Qc = M.Np.F : Strc phé hoai cua dat ¢ miii coc
Nm— S6 SPT cua I6p dat tai miii coc. Ny, = 16

n

N> uN;l

+Qs= i - Suc khang ma sat caa dat o thanh coc
N; — S6 SPT cua Ip dat thi i ma coc di qua
Vi coc ép: m =400 (kPa); n = 2 (kPa)

—Q, = 400x16x0,0625 = 400 (kN)
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Qs = 2x1 x(6%1,0 + 3x6,5 + 16x5) = 211 (kN)
—Pgn =400 + 211 = 611

Pl-

R Theo TCXD 205: Fs=25+3. Tachon Fs=2.5

P
P2

Vay: s = 25 =244.4 (kN)

Vay tir két qua cia 3 phuong phap trén ta chon sirc chiu tai cia coc nhu sau:

— Swc chiu tai cia coc lay theo két qua thi nghiém xuyén tinh [P] =
244(kN)

3. Xac dinh sb lweng coc va bé tri coc trong mong:

NE

P1 véip=1,1-2

n=p
S6 luong coc so bd xac dinh nhu sau:

Do d léch tam khéng 16n 1am, ta chon p=1,1

1170
— 244 =52 Chonn =5 coc, bd tri nhu sau: (dam bao khoang
cach gitra cac coc 3D; — 6D)
y
|
|
3 -l ol
o | ‘ | ‘ |
I o
g L - S | _
S x s X
- | )
12 i
A S S N
2 Cls L
“ | |
250 J, 1000 J,y 1000 J, 250
2500

4. Dai coc:
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Tir viéc bé tri coc nhu trén, ta chon kich thudc dai coc: Bd x Ld = 2x 2,5(m).
5. Tai trong phan phai 1én coc:
- Theo céc gia thiét gan dung, coi coc chi chiu tai doc truc, coc chi chiu nén
hoac kéo
+ Trong luwong cua dai va dat trén dai:
Gs = Faxhp xyrg = 2%2,5%1,3%x20 = 130 (kN)
+ Tai trong tiéu chuan tac dung 1&n coc dugc tinh theo cong thic:

NS M®.x
+ L=

n n
DX

i=1

tc 9
Trong do: N = No +G,= 117+130 = 247 (KN) la tai trong tiéu chuan ¢ day
dai

Pi:

tc _ pptc tc A :
My =My +Qh, & Momen tiéu chuan ¢ day dai

4

X?

My= 61,3+ 38.2x1,3 = 110,96 (kN.m); = =4x12=4 (m?)
Lap bang tinh:

Coc Xi Pi (kN)
1 -1 153
2 -1 153
3 0 179
4 1 205
5 1 205

Pmax = 205 (kN);  Ppin = 153 (kN)
— Tat ca cac coc déu chiu nén va P <= [P] = 204 (kN)
Trong giai doan st dung Pmaxtg.=204+25.0,25.0,25.13=224.3(kN)<[P] =
244 (kN)

+ Tai trong tinh toan tac dung lén coc, khdng ké trong lwong ban than cua
dai va dat trén dai duoc tinh theo cong thuc:
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tt t
_ N N M v X
n n
RS
i=1

t
Trong d6: N = No =117 (kN) la tai trong tinh toan tai chan cot
tt t
M, =M, +

P

ol

QM e inh to? i
o”m |a Momen tinh toan ¢ day dai

tt

y = 59.62 + 42x1,3= 114.22 (KN.m)

4
2

ZN _axiz= 4 (m?)
Lap bang tinh:
Coc Vi Poi (KN)
1 -1 140
2 -1 140
3 0 169
4 1 197
5 1 197

Prax =197 (KN);  Ppin = 140 (kN)
— T4t ca cac coc déu chiu nén va P < [P] = 244 (kN)
IV. KIEM TRA TONG THE:
Gid thiét coi mong cec 1a mong khéi quy wéc nhw hinh vé
1. Kiém tra &p lwe dwéi day khoi mong:
- Diéu kiénkiémtra:  pu<Rg
Pmax.qu < 1,2.Rq
- X4c dinh khéi moéng quy wdc:
+ Chiéu cao khdi méng quy uéc tinh tir day mong dén miii coc Hy = 12.5
(m)
+ Dién tich day khoi méng quy wdc duge xac dinh theo céng thuc sau:
F, =L, xB,, = (L +2.H, 1ga)x (B, + 2.H,, lge)

_ P

(04 ,
3 =4%25’(trong d6 Pv - goc ma sét trong trung binh cua cac 16p dat tir miii

cocC tro 1én)
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L; = 2,25 (m) — khoang cach hai mép ngoai cung cua coc theo phuong x
B; = 1,75 (m) — khoang cach hai mép ngoai cung cua coc theo phuwong y

_10°x1,0+6°32'<6,5+23°65'<5

_12°75
Yo 12,5

Vay kich thudc day khéi mong quy ude nhu sau:
Fo =(2,25+2x12,5x194°25") x (1, 75+ 2x12,5xtg4°25") = 4,1x 3,6 (m)

- Xéc dinh tai trong tiéu chuan dudi day khdi moéng quy wéc (mili coc):
+ Dién tich ddy khdi méng quy wéc
Fo = Loy % By =41x3,6=14.76 (- oy
Momen chéng uén Wy caa Fq, la:
2
w, =284 16 086
6 (m°)
+ Tai trong thang dung tai day khdi mong quy woc:
Ne +7 % Fo Ny = 767.7 + 20x14.76x12,5 = 4457.7 (kN)
+ Momen My tai day dai:
M® =M +Qh,
M, =54.2 + 38.2x1,3 = 103.86 (kN.m)
Ung suét tai day khdi mong quy wdc:
N M, 44577 103.86

Opax = — T = + =312

F W, 1476 10.086 (KN/m?)
- N M, _4457.7 103.86 _ 292

F W, 1476 10.086 (kN/m?)

— % =302 (kKN/m?)
- Cuong do tinh toan cua dat & day khéi méng quy uwdc (theo cong thic

Terzaghi):
n _Pn_058,7.ByN, +S,aN, +S.cN,
" F F
g= Zb_hqu
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_yh +y,h +y5h 17x2.34+17x6,5+18x5
th Yib = =173
h+h,+h 2.3+6.5+5 (KN/m?)

L= 0,5S,.7.B,,.N, +S,.0.N, +S .c.N,

Pg
Trong do:
B
S =1-0,2—" :1—0,2xﬁ:0,82
4 L 4,1

qu !

Sq=1

Bqu 31 6

S, =1+0,2 =1+0,2x—-—=118
4.1

qu

Lép dat 3 ¢co 9= 23°65" {rg bang (BangVI1.1 — Trang 199 — sach Co hoc

dat) ta co: N,=333 Ng=338 N.=492
R — Py 0,5x0,82x17x3,6x33,3+1x18,73x13,8x33,8+1,18x0x49,2
y=—=
F 3

S

R4 = 3190 (kN/m?)

Tac6 % = 302(kN/m2) < Rg = 3190 (KN/m?)
Tnax = 312 (KN/M?) < 1,2.Ry = 3828 (KN/m?)

— Nén dét dudi day khdi mong quy wdc du kha ning chiu lyc.
2. Kiém tra Itn cho méng coc:
D6 lun duoc tinh véi tai trong tiéu chuan:

T =302 (KN/m?)
Vi coc dat vao lép dat cudi cung nén dudi day khdi mong coi 1a nén dong nhét,
ta cd thé tinh 1un bang cach dung két qua caa Iy thuyét dan hoi:
_ quua)(l_ ‘ng)
E

0

S

Trong d6: p—ap luc gay lin

® - hg s6 phu thudc hinh dang méng (Bang V.1-Trang 167-Co hoc
dat)

Ho - hé sb bién dang ngang caa dét (Bang V.2-Trang 168-Co hoc dat)

E, - Mddun bién dang cua dét
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Ap luc gay Ian:  Pa =% ~7Mw = 302 _ 17.3x13,8 = 63.26 (kN/m?)
Pat dudi day khdi mong 1a Cat thé — o= 0,25; E, = 31500 (KN/m?)
Ty 86 Lou/Bgu = 1,13 — ©=0,93

._ pB,o(l— 1) _ 63.26x3,6x0,93x (1-0,25°)
R E, 31500 0,006 (m) = 0,6 (cm)
S =0,6 (cm) < Sgn = 8 (cm) — Thoa mén.

3. Tinh toan kiém tra coc:

a. Khi van chuyén coc:
Tai trong phan b6 q =y.F.n
Trong d6: n—hésddong, n=15
5 q=25%0,25%0,25x1,5 = 2,3 (kN/m)
Chon a sao cho M3 =M; — a=0,207xl; = 1,340 (m)

Y
En
=
o]

M, - ga’ _2,3x1,34° _
2 2 2,06 (KN.m)
b. Khi treo coc 1én gia bua:
Chon b sao cho M3~M4 — b =0,294x]. = 1,9 (m)
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gb®  2,3x1,9?
= M4 = = =
2 2 4,15 (KN.m)
Ta thiy Momen trong truong hop b 16n hon Momen trong truong hop a, nén ta

ding Momen trong trudng hop b dé tinh toan.
LAy 16p bao vé ct thép coc 1a a’ = 3 (cm). Chiéu cao lam viéc h, = 25 — 3 = 22
(cm)
M, 4,15 B
" 09N,R, 09x0,22x280000 7x10 (m?) = 0.7 (cm?)

Cot thép doc cua coc 1a 2016, c6 F, = 4,02(cm?)
— Coc du kha nang chiu tai khi van chuyén, cau lap.
c. Tinh toan cét thép l1am moc cau:
Luc kéo mac cau trong trudng hop cau lap coc: Fy = ql
_F gl 23x65_
s Luc kéo & mot nhanh, gan dang < 2 2 2 7,48 (kN)
Thép madc cau chon loai Al c6 Rs = 225000 (KN/m?) (Thép Al c6 do déo cao,
tranh gay khi cau lap).

, 7 F-fe 138 4 a3010¢
Dién tich cét thép lam méc cau: R 225000 (m?) = 0,44 (cm?)
Chon thép ®12, c6 F, = 1,13 (cm?)

4. Tinh toan dai coc:

a. Tinh toan dam thing cuaa cot:
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Tiét dién cot 1a 32x50 (cm)
- Chon chiéu cao dai coc hy = 0,6 (m)
* Kiém tra cot dam thung dai theo dang hinh thap:

y
BN \ \
i S A i
RS e S
i . % 4
= 1 T8
< X | ¢l - X
. - 5
IR .
R i
3 . !
EE | |
250 J’, 1000 J’,y 1000 _J’, 250
2500
biéu kién: Pa < Pea:

Trong d6: P4 — Luc dam thung, bang téng phan luc cta cac coc nam ngoai
pham vi day thap dam thang
Ps = Po1 + Poy+ Posa+ Pos = 2x153 + 2%x205 = 716(kN)
P.s— Luc chdng dam thung
Pcdt - [al(bc + CZ) + az (hc + Cl)] hoRbt

;% 13 cAc hé sd du:0’c xac dinh nhu sau:

i a2 -2
el ( f—zz

be; he 14 kich thudce tiét dién ¢6 mong. bex he = 0,32x0,50 (m)
ho 1a chiéu cao lam viéc cua dai. ho = 0,5 (M)

C1; C; la khoang cach trén mat bang tir mép ¢6 moéng dén mép cua day
thap dam thang: C; =0,625>h,=0,5 — chon C; = 0,5; C,=0475
P = [2,12%(0,32+0,475) + 2,2%(0,50+0,5)]%x0,5%1050 = 2040(kN)
Vay Py = 716(kN) < P.g = 2040 (kN)
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— Chiéu cao dai thoa mén diéu kién chéng dam thung
b. Tinh cwong dé trén tiét dién nghiéng theo luc cit:

Piéu kién: O <B.b.ho.Rux_ ,
Q — Tong phan lyc caa cac coc nam ngoai tiét dién nghiéng:

Q = Pos + Pos= 2x205 = 410 (kN)
2 2
£=0,7 1+(£j _0,7.1+[ 22| —o,89
C 0,625

Vi C = C; = 0,625 (m)
B.b.ho.Re = 0,89%2%0,5%1050 = 934 (kN)
Viy Q = 410(kN) < A.b.ho.Re: = 934 (kN)
— Thoa mén diéu kién chdng phéa hong trén tiét dién nghiéng theo lyc cit

V
L 250 |

0

PRI S

— |
Lo g

2000
1

V
1 250 ,

250 L 1000 Ly 1000 L 250

* o #*

2500

c. Tinh toan dai chiu udn: (Tinh toan cuong do trén tiét dién thang goc)
Ta xem dai 1am viéc nhu ban cdng-x6n bi ngam & tiét dién mép cot.
- Momen tai mép cot theo mat cat 1-1:
M = r1.(Pos + Pos)
Trong d6: r1 — khoang céch tir truc coc 4; 5 dénmatcat 1-1. ;= 0,75(m)
— M, = 0,75%(2x205) = 195 (kN.m)
Cot thép yéu cau:

S 19 =15,4x10™
0,9h.R,  0,9x0,5x 280000 (m?) = 15.4 (cm?)

Chon 14®12 a140, c6 dién tich cot thép F, = 15.83 (cm?)
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- Momen tai mép cot theo mat cat 2-2:
Mii = r2.(Po1 + Pos)
Trong d6: r, — khoang céach tir truc coc 1; 4 dén mat cat 2-2.
r,=0,6 (M) — My = 0,6x(153 + 205) = 215 (kN.m)
Cot thép yéu cau:

F, = My _ 215 =17x10""
0,9.h.R, 0,9x0,5x 280000 (m?) = 17 (cm?)

Chon 1214 a210, c6 dién tich cbt thép F, = 18.46 (cm?)
V. TINH TOAN MONG CQC COT TRUC A:
1. Chon do chon sau cia day dai:
Chonh=1,3(m)
2. Tai trong:
- Tai trong tinh toan: Dya vao bang t6 hop ta lay néi luc chan cot truc D (phan
tur cot 11) véi cap noi luc co6 Nmax.
- Tai trong tinh toan: Dya vao bang t6 hop ta lay ni luc chan cot truc D (phan
tur cot 11) véi cap noi luc co6 Nmax.
- Tacd s6 liéu nhu sau:
Nt =23415.9 (daN) = 234 (kN)
Mt =542 (daN.m) = 5.4 (kN.m)
Q" = 3790 (daN) ~ 38 (kN)
- Tai trong tiéu chuan: Do khong sé t6 hop tai trong tiéu chuan, nén sé liéu tai
o np= e pp e gr @
trong tiéu chuan duoc lay nhu sau: n . n . n
(n 14 hé sé vurot tai, n = 1,1-1,2; Chon n = 1,1)
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Ta c6 s6 liéu tai trong tiéu chuan nhu sau:
NE = 212.7 (kN)
M = 4.9(kN.m)
Q= 35 (kN)
bo léch tdm e = M/N = 0,02 (m)
— Do 1éch tdm nho
3. Xac dinh sb lwong coc va bé tri coc trong mong:
N
Pl vsip=12+2

n=4

S6 luong coc so bd xac dinh nhu sau:

Do d6 léch tdm bé, ta chon p=1,5
L p2127

=15—

— 244 =1.3. Chon n = 2 coc, bb tri nhu sau: (dam bao khoang

cach gitra cac coc 3D; — 6D)

e

32
dlel 3
T lel__d

|

481240150 C

6
0g 250 | 250 fo
700

Tu viéc bd tri coc nhu trén, ta chon kich thude dai coc: Bd x Ld = 1,25 x 0.7

(m).

5. Tai trong phan phai 1én coc:

4. Dai coc:
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- Theo céc gia thiét gan dung, coi coc chi chiu tai doc truc, coc chi chiu nén
hoac kéo
+ Trong luwong cua dai va dat trén dai:
Gs= Faxhpxyrs = 1,2x0.7x1,3%20 = 15.6 (kN)
+ Tai trong tiéu chuan tac dung 1én coc dugc tinh theo cong thic:

tc tc
p - N iMy.xi

n i Xiz
i=1

Trong dé: N© = No +G,= 212.7+15.6 = 222.38 (kN) I tai trong tiéu chuén
& day dai

tc _ pptc tc ) )
My =M, +Q;l, & Momen tiéu chuan ¢ day dai

tc

v = 38+4.9x1,3 = 44.37 (kN.m)

2

X;

-1 =2x0,375% = 0,28125 (m?). Lap bang tinh:
Coc Vi Pi (kN)
1 -0,375 52.03
2 0,375 170.35

Pmax = 170.35(kN);  Pmin = 52.03 (kN)
— T4t ca cac coc déu chiu nén va P < [P] = 244 (kN)
Trong giai doan st dung: Pmax +gc= 170.35+1,1.25.0.25%.13=192.69 (kN)<
[P] = 244(kN).

+ Tai trong tinh toan tac dung lén coc, khdng ké trong lwong ban than cua
dai va dat trén dai duoc tinh theo cong thuc:

tt it
_ N N My X
n n
DX
i=1

t
Trong d6: N* = No =234 (KN) la tai trong tinh toan tai chan cot
My =Mg, +Q;.h

P

ol

m |2 Momen tinh toan ¢ day dai

tt

v =5.4+ 38x1,3 = 54.8 (kN.m)
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2
X;
=1 =2x0,375% = 0,28125 (m?). Lap bang tinh:

CocC Yi Pi (kN)
1 -0,375 43.9
2 0,375 190.1

Pmax =190.1 (kN);  Pmin = 43.9 (kN)
— T4t ca cac coc déu chiu nén va P < [P] = 244 (kN)
VI. KIEM TRA TONG THE:
Gid thiét coi mong cec 1a mong khéi quy wéc nhw hinh vé
1. Kiém tra &p lwe dwéi day khoi mong:
- Didukiénkiémtra:  pg <Ry
Pmax.qe < 1,2.Rq4
- X4c dinh khdi méng quy udc:
+ Chiéu cao khoi méng quy wdc tinh tir ddy méng dén miii coc Hy = 12,5
(m)
+ Dién tich day khdi méng quy wdc duge xac dinh theo cong thuc sau:
F,, =L, xB,, = (L +2H, tga)x (B, +2.H, tga)

P
a=— 4

4 =3%42(trong d6 Po - goc ma sat trong trung binh cua cac 16p dat tir miii
coc tro 1én)

L; = 0,5(m) — khoang cach hai mép ngoai cung cua coc theo phuong x
B: = 0,5 (m) — khoang cach hai mép ngoai cung cta coc theo phuong y

_10°x1,0+6°32'< 6,5+ 23°65'x5

_12°75
Yo 12.5

Vay kich thudc day khéi mong quy uée nhu sau:

Fo =(0.5+2x12,5x194°25") x (0.5+2x12,5x1g4°25") = 2.245x 2.245 (M)
- X4c dinh tai trong tiéu chuan dudi ddy khdi mong quy udce (mili coc):

+ Dién tich day khéi méng quy wéc

Fu =Ly By, =2.245x2.245=5.04 o)

Momen chéng uén Wy caa Fq la:
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2
W, = 2.245x2.245 _1.89
6 (m°)
+ Tai trong thang dung tai day khdi mong quy woc:

Ne +7%Fou <N = 934 1 20x5.04x12,5 = 1494 (kN)
+ Momen My tai day dai:
My =Mg +Qh,
M, =5.4 + 38.2x1,3 = 55.06 (kN.m)
Ung suat tai day khdi méng quy wdc:

M, =312
W, (KN/m?)

N
Opax == +

max

o =———% =202
W, (KN/m?)

— %o =302 (KN/m?)
- Cuong do tinh toan cua dat & day khéi mong quy uwdc (theo cong thirc

Terzaghi):
R, - Pp _058,7ByN, +5,.4N, +S.cN,

F F

S

q= Zb-hqu

_yh +y,h +y5h 17x2.3+17x6,5+18x5
b = Ve = ~17.3
h+h,+h 2.3+6.5+5 (KN/m?)

= 055,7.B,.N, +S,qN, +S.cN,

Pg
Trong do:
B
= :1—0,2xﬁ:0,82
4,1

qu !

S, =1-0,2

Sq=1

B
S, =140,2—% —110,2x > _1 18
L 4.1

qu

Lép dat 3 co #=2365" tra bang (BangVI.1 — Trang 199 — sach Co hoc
dat) ta co: N,=333 Ng=338 N.=492
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R _ Py 0,5x0,82x17x3,6x33,3+1x18,73x13,8x33,8+1,18x0x49,2
¢ ===

F 3

S

Rq = 3190 (KN/m?)

Taco % = 302(kN/m?) < Ry = 3190 (KN/m?)
Tmax =312 (KN/m?) < 1,2.Rq = 3828 (KN/m?)

— Nén dét dudi day khdi mong quy wdc du kha ning chiu lyc.

2. Kiém tra Itn cho méng coc:
Do lun duoc tinh véi tai trong tiéu chuan:

Tu =302 (KN/m2)
Vi coc dat vao lép dat cudi cung nén dudi day khdi mong coi 1a nén dong nhét,
ta c6 thé tinh 14n bang cach dung két qua cua Iy thuyét dan hoi:

S = quua)(l_ /uc?)
E

0]

Trong d6: p—ap luc gay ldn

® - h¢ s6 phu thudc hinh dang moéng (Bang V.1-Trang 167—Co
hoc dat)

Mo - hé s6 bién dang ngang cua dat (Bang V.2—-Trang 168—Co hoc
dat)

E, - Mddun bién dang caa dat
Ap luc gay Ian:  Par =% =7 = 302 _ 17.3x13,8 = 63.26 (kN/m?)
Pat dudi day khdi mong 1a Cat tho — o= 0,25; E, = 31500 (kN/m?)
Ty $6 Lgu/Bqu=1,13 — ©=0,93

o _ PBLOL- ) _ 63.26x3,6x0,93x(1-0,25)

= E, 31500 0,006 (m) = 0,6 (cm)
S =0,6 (cm) < Sgn = 8 (cm) — Thoa mén.

3. Tinh toan dai coc:

c. Tinh toan dai chiu udn: (Tinh toan cuong do trén tiét dién thang goc)
Ta xem dai 1am viéc nhu ban cdng-x6n bi ngam & tiét dién mép cot.
- Momen tai mép cot theo mat cat 1-1:
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M = r1.Po1
Trong d6: r1 — khoang céch tir truc coc 1 dén mat cit 1-1.
r=0,09(m) — M, =0,09x190 = 17.1 (kN.m)
C6t thép yéu cau:

oM 111 g0+
0,9.h,R,  0,9x0,5x 280000 (m?) = 1.7(cm?)

Chon 4®12a150, c6 dién tich cét thép F, = 4.52 (cm?)
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TRUONG PAI HQC QUAN LY VA CONG NGHE HAI PHONG
KHOA XAY DUNG

PHAN III
THI CONG
(45%)

Nhiém vu:
LAP BIEN PHAP THI CONG PHAN NGAM
LAP BIEN PHAP THI CONG PHAN THAN
LAP TONG TIEN BO THI CONG CONG TRINH
LAP TONG MAT BANG THI CONG CONG TRINH

BAN VE GOM:

TC - 01: TONG MAT BANG

TC — 02: THI CONG PHAN MONG
TC - 03: THI CONG PHAN NGAM
TC — 04: THI CONG PHAN THAN
TC - 05: TIEN BO THI CONG
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CHUONG I - LAP BIEN PHAP THI CONG PHAN NGAM

|. THIET KE BIEN PHAP THI CONG CQC EP
1. Chon phwong an thi cong coc:
- Mit bang bé tri coc:
a. Chon phwong an thi cong coc:
- Do dic diém dia chat tai khu vuc xay dung cong trinh, cac 16p dit phia trén
déo, 1op dat tot nam dudi sdu. Ngoai ra, cong trinh dugc xay dung trong khu vuc
trung tam thanh phd, quy mé cong trinh khong 16n, ta chon phuong phéap thi cong
coc d6 1a ép coc bang kich ép. Phuong phap ndy c6 nhitng vu diém nhu sau:
+ Em, khdng gay ra tiéng 6n trong qué trinh thi cng.
+ Khdng gay ra chan dong cho céac cong trinh khac.
+ Kha ning kiém tra chat luong tét hon: timg doan coc dugc ép thir dudi luc
ép va ta xac dinh duoc suc chiu tai caa coc qua luc ép cudi cung.
b. Chon phwong phap ép coc:
- Lua chon phuong phéap thi cong coc nhu sau: Tién hanh san mit bang cho
phang dé tién di chuyén may mdc & van chuyén coc, sau d6 ép coc theo yéu cau
thiét ké. Nhu vay dé dat dugc cao trinh dinh coc thiét ké, can phai ép am, phai
chuan bi cac doan coc din bang thép dé ép coc dén chiéu sau thiét ké. Sau khi
ép coc xong tién thanh dao dat hé mong dé thi cong dai coc va hé giang dai.
- Uu diém:
+ Viéc di chuyén thiét bi ép coc va cong tac van chuyén coc ¢6 nhiéu thuan loi.
+ Tranh dugc tinh trang phai hat nuée ra khoi hé méng khi gap troi mura.
- Nhuoc diém:
+ Phai dung thém cac doan coc dan dé ép am, khé khin khi ép doan coc
cudi cuing xudng chiéu sau thiét ké.
+ Cong tac dao dat ho mong kho khin hon, kho co gidi hod, phai dao tha
cong.
2. Tinh toan khéi lweng thi cong coc:
Ta c6 bang tinh toan khéi luong thi cong coc nhu sau:
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BANG TINH TOAN KHOI LUONG COC

Caukién | SO Poancoc | Chiéu S6 Chiéu Tong | Tongchiéu | Tong
luong dai (m) | luong | dail |chibudai | daitoan khéi
coc |coc(m)| coc(m) | cOngtrinh | luong
(m) (m)
MongM1| 26 |2oacecl] 65 | 5 13 65 1690
Poancoc2| 6.5 5 2028
MongM2| 13 |[2oancecl] 65 2 13 26 338
Poancoc2| 6.5 2
3. Chon may ép coc
3.1. Thdng sé cia coc can thi cong
- Tiét dién coc : 25x25(cm).
- Chiéu dai mdi doan coc 1= 6,5(m).

- Trong luong mdi doan coc : g = 2.5x0.25x0.25x6,5 = 0,94 (T).
3.2. Piéu kién thi cong ciia cong trinh
- Mit bang thi cong bang phang rong rai, khong cé cac cong trinh 1an can do d6
tam hoat dong cua cac may thi cdng khdng bi vudng.
- Pija chat cong trinh thich hop cho ép coc, trong quéa trinh thi céng ép coc
khong gap cac tro ngai cua cac di vat (da coi) bén duadi cong trinh.
- Kich thudc cua c&c méng can ép coc.
+Mong 1: (2,5x2)m.  + Mdng 2: (1,25 x 0,5)m.
3.3. Chon may ép coc
a. Tinh toan lwc ép coc va ddi trong
- Stic chiu tai ctia nén : Pg,= 24,4 T
- Suc chiu tai cua vat liéu coc : Py=849 T
- Chon may ép coc dua theo sirc chiu tai thiét ké cua coc. Py =244 T
- Tir d6 ta thay mudn cho coc qua duoc nhiing dia tang d6 thi luc ép coc phai
dat gia tri: K. Pc < Pe<P,i. Trong do:
+ P - Luc ép can thiét dé coc di sau vao dat nén téi do sau thiét

+ K - Hé s6 K > 1 phy thudc vao loai dét va tiét dién coc.k=1,5-2
+ P, - Tong sirc khang tac thoi cia nén dat. Pe = Pryi + Prs
— Luc ép danh nghia cua may phai khong nho hon: (chon K=2)
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Pepmin= 2Pc=2x 24,4=48,8T va nho hon Py, = 84,9T.
- Luc nén cua kich phai dam bao tac dung déu trén mat bén coc khi ép am
khbng gay ra luc ngang khi ép.
- Chuyén dong cua piston déu, khéng ché tée do ép coc. Bong hd do ap luc phai
tuong xung véi khoang luc do (gia tri &p luc do 16n nhat cia dong ho khong
vuot qua 2 1an 4p luc do khi ép coc). Chiéu cao gia may phai dam bao may ép
duoc doan coc ¢d chiéu dai theo thiét ké. Chon may ép c6 ap luc bom dau Py, =
250 Kg/cma2.
- Xdc dinh lyc ép trong thi cong:

Vi chi nén st dung 0,8 — 0,9 kha nang lam viéc tdi da cta may ép coc, cho nén
ta chon may ép thity luc c6 luc nén t6i da 1a 90T. Khi ép luc ép 16n nhat :

" =50T

Pep=0,9.90=81T > P . Chon kich thudc duong kinh thuy luc :

N . max
bieu kién: Ne > KkPer
2

T
n.
4

p> kPe';aX

n 1a s6 kich bé tri trén gia ép n=2
p 14 ap luc dau trong tuy 6( ong dan dau) p=250kg/cm?2.
K 14 hé s6 an toan sur dung :k=1,5

4k
4. [Akps _ [4x12x81000 o0
7p \ 3.14x250

Chon 2 kich thay luc c6 duong kinh la d = 15 cm.

- Vi cac diéu kién vé thdng sé cua coc can ép, diéu kién dia chat, mat bang thi
cong kich thudc mong can ep CoC cua cong trinh nhu trén ta chon Pasj trong > Pep
=81 T — M®i bén d6i trong 16n hon 41 T.
- Mdi vién d6i trong bang bé tong cét thép co kich thusc 1,0x1,0x3 m ning 7,5
-

= Chon 12 vién ddi trong, mdi bén 6 vién.
- Nhitng bo phdn co ban cua dan ép :

e Kich thuy luc .
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e Khung sit di dong dai tir 6 -12 m (600x600) hanh trinh theo kich
chon khung sét di dong dai 10m.

e Khung sit c6 dinh (800x800).

e Ban ép mang dbi trong

Gia ép di chuyén duoc theo ca 2 phuong .

Van hanh cia may ép nhd vao may bom dau.

b. Chon gié ép:

- Bé may ép coc gdm 2 thanh thép hinh chit | loai 16n lién két véi dan. Dan may
c6 thé dich chuyén nho chd 16 bat cac bu 16ng, nén co thé ép 1 luc nhiéu coc
bang cach néi bu 1ong day dan may sang vi tri ép coc khac bé tri trong ciing 1
hang coc. Kich thudc gia ép thoa man truc ¢ cac hang coc ngoai dén mép trong
gia ép toi thiéu 1a 600mm:

800
et
S ]
Ly :'"T”‘: :'"T”‘:
T T T
= - =
o O — [Nep}
~ N o~
S L 11400] Ly
=) [ 1
A ]
ZOQbWOOO ﬂJ,WOOO ﬂJ,WOOO 600ﬂJ, /50 l /50 ﬂJ,6OO 1000 ﬂJ,WOOO ﬂJ,WOOOiﬁO
3300 2700 3300

>  Kiém tra It cho may ép:

P1+P2 -
Pep S ‘ ‘ u
- | 55} iSE:
= =E M :
&
=8 =+ ==
A o [ []
301000 | 1000 ] 1000 g0l 750 | 750 Jsod] 1000 | 1000 | 100040
3300 2700 3300
l P1 lp2
Pep
1800 'L 3600 ﬂ\,
/500

* Kiém tra lat theo phuong ngang quanh géc O:
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Diéu kién chdng lat:
Pep-lep<P1.11+P2.15
Taco: 81x5,4=437,4 (T) < 45x1,8+45x7,5=789(T) (thoa mén)
* Kiém tra lat theo phuong doc quanh truc X:
Diéu kién chéng lat:
Pep-lep<(P1+P2).lx
Tacd: 81x2,5=205 T <90x 3=270 T (thoa méan).
4. Chon can truc phuc vu ép coc
- Cian ctr vao trong luong ban than cua coc, caa dbi trong va do cao nang cau
can thiét dé chon cau thi céng ép coc.

- Strc nang Qmax/Qmin - P6 dai can chinh L
- Tam véi Rmax/Rmin - o dai can phy
- Chiéu cao nang: Hmax/Hmin - Thoi gian

- Van toc quay can
* C4c thdng sé can thiér dé chon may:
- Chiéu cao lam viéc(nang moc cau):
H =H +H,+L.+H,+L,
Hm : Chiéu cao nang moc cau.

H; : Chidu cao gia ép coc, Hg = Hen ¥ 2 =140x1.3=3.6 m
(chon hanh trinh kich la 1,3m)
H, : Khoang cach an toan gitra dau coc va gia ép, hy = 0,5m.

O

L
Hs; Do cao treo budc lay bang 0,5 m

: Chiéu dai coc, h, = 6,5m.

L¢ : Chiéu dai day buoc, hs = 1,5 m.
H =3,6+0,5+6,5+0,5+1,5=12,6m
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KHUNG
O PINH
800x800

B3I TRONG & —
P=1425T ﬁ ﬁ

DAN BE ﬁM

MY/N/N/INZINY
HUGNG EP COC

-0,45
v _

- Trong luong khi cau:
+ Trong luong coc khi cau:
Q=0,25x0,25x6,5x2,5x1,1=1,6(T).
+ Trong luong ddi trong tinh:(kich thudc 1x1x3m)
Q=1x1x3x2,5=7,5(T).
+ Trong luong ddi trong dong:
Q=2x7,5 = 15(T).
- Tam véi nho nhat: Ryin=12,6/tg75° = 3.78m
- Do trong qué trinh ép coc can truc phai di chuyén trén khip mit bang nén ta
chon can truc ty hanh banh hoi. Dua vao dic diém cua tai trong khi cau, chiéu
cao 1am viéc va mit bang thi cong ta chon can truc c¢é cac thong sé nhu sau:
Chon may mé hiéu KX-5361 véi L=20m
+ Strc nAng Qmax/Qmin = 12/ 2T
+ TAM V&i Rmax/Rmin = 18/ 5,5m
+ Chiéu cao nang lén nhat : H=18m
+ P06 dai can chinh L: 20m

5. Thoi gian thi cdng coc va sé nhan céng phuc vu thi cdng coc

103



- V&i coc bé tdng cdt thép tiét dién 25x25cm, chiéu dai coc >4m, thi cong trong
cap dat loai I, may ép coc <150T va kha ning thi céng hién nay = Ning suit
may ép ca 1ca/ 120m
—> Sb ca can thiét cua may ép la: 2028/120 ~ 17 ca
- Sir dung 1 may ép, 1 can truc ty hanh 1am viéc 2 ca hang ngay. Thoi gian ép
coc la:
17

T=1x2 ° ngay
- Str dung 10 ngudi dé phuc vu cdng tac ép coc:

+ 2 tho han

+ 2 cOng nhan moc cap vao coc

+ 2 l4i cau

+ 4 c¢ong nhan dang lam cong tac ép coc
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6. So' d6 thi cong ép coc

a. Thir tw ép coc trong dai

- Coc trong 1 dai duoc tién hanh ép tir cac coc phia trong ra ngoai va wu tién ép
C4C CoC nam trén cung 1 hang dé d& phai dich chuyén gia ép nhiéu lan. Ta c6 so

d6 ép coc trong cac méng nhu hinh vé.

o~
H — H &

b. M3t bing thi cong ép coc
- Pé xuit phuong an t6 chirc mat bang thi cdng ép coc nhu sau:

+ Coc duoc ép theo truc ngang cua cong trinh, may cau di chuyén & giira,
phuc vu lap coc, di chuyén ddi trong va dan ép & 2 bén. Coc duoc tap két doc
theo truc ép (truc ngang cua cdng trinh, c6 thé tdp két ngay trén mat bang
nhizng tim coc da ép xong).

+ Viéc bo tri mat bang thi cong ép coc anh hudng truc tiép dén tién do thi
cong nhanh hay cham cua cong trinh. Viéc bé tri mat bang thi cong hop 1i dé
cac cong viéc khong bi chong chéo, can tra 1an nhau c6 tac dung giap day
nhanh tién d6 thi cong, rat ngan thoi gian thi cong cong trinh.

+ Coc phai duoc bd tri trén mat bang sao cho thuan lgi cho viéc thi cong

ma van khong can tré may mac thi cong.
- Do diéu kién mit bang thi cong thuan loi, rong rai, may moc phuc vu thi cong
ép coc thuan loi. Mt bang cong trinh c6 kich thude 1 phuwong dai hon nhiéu so
V6i phuong con lai. Do d6 dya vao phuong an két ciu méng va cach bé tri coc
ma ta chon so dd di chuyén ép coc trén cong trinh nhu hinh vé.
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- V6i so do nay thi chi can véi mdi vi tri dat thi may ép sé ép duoc hét sé coc
trong 1 hang va trong so d6 di chuyén chi viéc tinh tién theo phwong di chuyén.
Tir d6 dam bao su tién lgi trong thi cong.
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HUGNG THI CONG

\ \
\ \
\ \
\ \
\ \
\ \
\ CONG TRINH XAY DUNG \
\ \
\ \
\ \
\ \
\ \
\ \

BUCNG bl PHAN DAT BDUCC SU DUNG THI CONG

So do mat bang thi céng cong trinh
- Nhu vay vé6i phuong an mat bang nay thi ta sé phai tién hanh ép coc tir vi tri
xa duong di lai nhat dé dam bao viéc van chuyén tap két coc khdng anh huong
ti qua trinh ép coc. Bén khi ép coc xong thi may ép coc s tién ra dang gan voi
duong di nén rat thuan tién cho viéc di lai, thao d& va van chuyén.
- Ta c6 so do di chuyén ép coc nhu hinh v& sau day:

7. Céc bién phap thi cong ép coc

a. Chuan bi mat bang thi cong:

- Tap két coc truéc ngay ép tir 1-2 ngay (coc dugc mua tir cAc nha may san xuat
coC).

- Khu xép coc phai phai dat ngoai khu vuc ép coc, duong di van chuyén coc
phai bang phang khéng go ghé 16i 16m.

- Coc phai vach sin truc dé thuan tién cho viéc sir dung may kinh vi can chinh.

- Can loai bo nhitng coc khong du chat luong, khong dam bao yéu cau ky thuat.
- Trude khi dem coc di ép dai tra, phai ép thi nghiém 1 — 2% sé luong coc.

- Phai c¢6 ddy du cac bao cao khao sat dia chat cong trinh, két qua xuyén tinh.

b. Chuan bi ép coc:

- Pua may ép coc Vao Vi tri can ép coc.

- Can bang may sao cho vudng goc véi mat phang nam ngang nho hé théng bot
thuy.

107



- DUng cau, cau coc vao ding vi tri ép, diéu chinh coc sao cho thing dung va
tién hanh ép.
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c. Tién hanh ép coc:

* Tién hanh ép doan coc C1:

- Lip doan coc C1 va bit dau ép. Poan coc C1 phai lap chinh x4c, cin chinh
sao cho truc cua coc tring vaéi duong truc caa kich va di qua diém dinh vi coc.
Do sai léch khéng qué 1 (cm). Luc tac dung I&n coc can ting tir tir sao cho toc
d6 xuyén khong qua 1 (cm/s) d6i véi doan miii va khong qua 2 (cm/s) ddi V6i
doan sau.

- Trong qué trinh ép dung hay may kinh vi dat vudng goc véi nhau dé kiém tra
d6 thang dung caa coc, néu phat hién coc bi nghiéng thi dung lai ngay dé diéu
chinh. Kiém tra do cimg dam bao thi méi ép tiép.

- Khi dau coc C1 cach mat dat 1,0 = 1,2 (m) thi dung lai va tién hanh lap néi
doan coc C2. Kiém tra bé miat 2 dau coc, can thiét phai stra chira sao cho that
phang dé chdng truyén luc duoc tét.

- Chuan bi cac chi tiét néi coc va may han dé ndi coc khi da ép xong doan coc
trudc.

* Tién hanh ép cdc doan coc tiép theo:

- Kiém tra bé mat hai dau doan coc sao cho that phang.

- Méi néi, ldp dung doan coc vao vi tri ép sao cho truc tam doan coc tring voi
truc doan mili coc, d6 nghiéng so v4i phuong thang ding khéng qua 1%

- Gia tai 1én coc khoang 10%-15% tai trong thiét ké trong sudt qué trinh han néi
dé tao tiép xc giita hai bé mat bé tong.

- Tang dan lyc ép dé cac doan coc xuyén vao dat véi van toc khong qué 2
(cm/s).

- Khéng nén dimg mili coc trong dat qua lau.

- Khi ép doan coc cubi cung (C3) dén mat dat, cau dung doan coc 18i bang thép
chup vao dau coc rdi tiép tuc ép am dé coc dat dén d6 sau thiét ké. Doan 16i nay
s& duoc kéo 1én dé tiép tuc ding cho coc khéc.

* Kiém tra chdt lwong trong qua trinh thi cong:
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- Viéc ghi chép luc ép theo nhat ky ép coc nén tién hanh cho ting mét chiéu dai
coc cho t6i khi dat t6i (Pep)min, Dat dau tir ¢ sdu nay nén ghi cho tung 20 (cm)
cho t6i khi két thiic, hozc theo yéu cau cu thé caa Tu van, Thiét ké.

- Khi mili coc cam sau vao dat tir 30-50 (cm) thi ghi chi sb luc dau tién. Sau do
ctr mdi 1an coc di xudng dugc 1 (m) thi ghi luc ép tai thoi diém d6 vao nhat ky
ép coc.

- Néu thay chi sb trén dong hd do ap luc ting 1én hodc giam xudng dot ngot thi
phai ghi vao nhat ky cong do sau va gia tri luc ép thay d6i dot ngot noi trén,
Néu thoi gian thay doi luc ép kéo dai thi ngung ép va tim hiéu nguyén nhan &
Xt ly.

- S6 nhat ky duoc ghi mot cach lién tuc dén hét do sau thiét ké, khi luc ép tac
dung I&n coc c6 gia tri bang 0,8.Pe min thi ghi lai d¢ siu va gid tri do

- Bat dau tir d sau c6 ap luc P = 0,8.Pgy min, ghi chép twong @ng véi timg do siu
xuyén 20 (cm) vao nhat ly, tiép tuc ghi nhu vay cho dén khi ép xong 1 coc.

- Nhat ky phai day du céc su kién ép coc c6 su chung kién cua cac bén cd lién
quan.

* Nghiém thu cong tac thi cdng coc:

Coc dugc cdng nhan 12 ép xong khi thoa man hai diéu kién sau:

- Chiéu dai coc dugc ép sau trong 10ng dat khong nho hon chiéu dai ngan nhat
do thiét ké quy dinh.

- Luc ép tai thoi diém cudi cuing phai dat tri s6 thiét ké quy dinh trén sudt chiéu
sau xuyén 16n hon ba lan canh coc. Trong khoang dé van toc xuyén khong qué
1 (cm/s).

- Trudng hop khong dat hai diéu kién trén phai béo cho chii cong trinh va co
quan thiét ké dé xu ly. Khi can thiét phai lam khao sat dat bd sung, 1am thi
nghiém kiém tra dé co co s& két luan xur 1y.

d. An toan lao dong trong thi céng ép coc

- Khi thi cdng coc ép can phai huan luyén cho céng nhan, trang bi bao ho va
kiém tra an toan thiét bi ép coc.

- Chap hanh nghiém chinh qui dinh trong an toan lao dong vé str dung van hanh
kich thuy lrc, dong co dién can cau, may han dién, cac hé toi cap va rong roc

110



- Céac khéi ddi trong phai dugc xép theo nguyén tic tao thanh khéi 6n dinh,
khong duogc dé khdi dbi trong nghiéng, roi d6 trong qué trinh ép coc.
- Phai chap hanh nghiém chit qui trinh an toan lao dong & trén cao, phai c6 day
an toan thang sat 1én xuéng.
- Viéc sap xép coc phai dam bao thuan tién vi tri cac moc budc cap dé cau coc
phai dting theo qui dinh thiét ké.
- Day céap dé kéo coc phai ¢ hé sé an toan > 6.
- Truéc khi dung coc phai kiém tra an toan, ngudi khéng c6 nhiém vu phai
dtng ngoai pham vi dang dung coc mot khoang cach it nhat bang chiéu cao thap
cong thém 2m.
- Khi dat coc vao vi tri, can kiém tra ki vi tri caa coc theo yéu cau ki thuat roi
mai tién hanh ép.
Il. THIET KE BIEN PHAP THI CONG PAO PAT
1. Chon phuwong an dao dat

MAT BANG CAU KIEN MONG, GIANG
- Pay dai nam & do sau -1,3 (m) so véi cbt tu nhién), nam trong 16p dat tha 2 14
l6p cat pha. Khi thi cong dao dat c6 2 phuong an: Pao bang thu cong va dao
bang may.

+ Néu thi cdng bang phuong phap thi cong thi tuy c6 wu diém la dé t6 chic
theo day chuyén, nhung ning suat khdng cao, véi khéi lugng dao dat Ion thi sé
lugng cong nhan ciing phai lén méi dam bao rat ngan thoi gian thi céng, do vay
néu to chirc khéng khéo thi s& gap nhiéu kho khin giy tré ngai cho nhau dan
dén ning suat lao dong giam va khong dam bao tién do thi céng.

+ Thi ¢éng bang may moc chuyén dung véi wu diém noi bat 1a ning suét cao,
rit ngan thoi gian thi cong va dam bao k¥ thuat. Tuy nhién viéc st dung may
dao dé dao dat dén day hd mong 1a khong nén vi s& 1am pha v két cau 16p dat
dué6i day hé méng. Do d6 1am giam kha ning chiu tai cua dat nén, hon nira may
dao kho co thé tao duoc d6 phang day mong dé thi cong dai mong. Vi vay can
phai bét lai mot phan dé thi céng bang thu cong. Viéc thi cong bang thi cong
tGi cao trinh ddy hé mong sé duoc thyc hién dé dang hon bang may.
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— Tu nhitng phan tich trén, ta chon két hop ca 2 phwong 4n trén dé dao hd
moéng. Cin ¢t vao phuong phap thi cong coc, bé tong dau coc s& dugc pha cach
cot day dai 0,5 (m), ta chon giai phap dao sau day:

+ Dét dugc dao bang may téi do sau -0,7m so véi cét tu nhién, cach cao trinh
dinh coc 10 (cm), ¢6 chiéu sau dao 0,7 (m).

+ Pao thu cong lan dén cao trinh day 16p bétdng bao vé dai mong (cot -1,4 m
so vé6i ¢t tu nhién), vai chiéu sau dao 1,4-0,7=0,7m

- Ta c6 mit bang dao dat hé moéng nhu sau:

[ o s | e | owe | | s | | oo | | o | ew |
2 3 4 5 O 8] 9 10

@) () (©) (€) ® (€) (€) (€) @ (€) Q)
| Lo oo | oo Lo | Lo | | e | e | o | |
Yoz 2 3 3 : d g © © ©
DPAO PAT THU CONG
(v6i cac 6 gach chéo |a phan dat khong dao)
il il

Toroor

MAT CAT PAO PAT BANG MAY

70

700

[ 700 [ 200 [ 2000 [ 200 [ 700 [
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MAT CAT PAO PAT BANG THU CONG
- Khi dao dét bang thu cong, do két cAu méng ¢ cac méng rat gan nhau va hé
théng giing mong nhiéu nén ta thay kich thudc cac hé méng 13n giing mong sé
bao trim lay nhau va bi chong chéo do d6 ta s& dao hét toan bo dat dén day 16p
bé téng 16t mong va trir di phan khéi luong cac 6 dat khong duoc dao (dugc
gach cheo trén hinh vg).
2. Tinh toan khoi lweng dao dat
a. Khoi lwgng dao dat bing may
- Thé tich phan hé dao hinh chit nhat dén d6 sau -0,7 m so véi cét tu nhién: (gan
dung ta coi nhu hdé méng cé hinh dang nhu hinh dudi véi cac kich thudc lay
kich thuac trung binh)

Chon hé s6 mai déc khi dao i =1 (o = 45°). Ta coi hd dao c6 hinh dang nhu
hinh V&, ta c6 kich thudc nhu sau:

+h=0,7(m); a=46,2(m); b=11,8(m)

+ ¢ =a+ 2xhxcotg a = 46,2 + 2x0,7x1 = 47,9 (m)

+d=b +2xhxcotg o= 11,8 + 2x0,7x1 = 13,2 (m)
— Thé tich hé dao :

V, =h/6.[a.b + (a+cC).(b+d) + c.d]

V= 0,7/6 x[46,2x11,8+(46,2+47,9)x(11,8+13,2)+47,9x13,2 ]

~411 (md)

b. Khéi lwgng dao dit tha cong
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- Sau khi ddo mdy t&i cao trinh cach dinh coc 10 (cm) ta tién hanh dao dét thu
cdng. Chiéu sau can dao thu cong véi hd méng 1a 0,7 (m), véi giang 1a 0,7 (m).
Kich thuéc hdé méng nhu hinh vé& trén. Khéi lugng dat dao thu cong:
+h=0,7 (m); a =448 (m), b=10,4(m)
+ ¢ =a+ 2xhxcotg a = 44,8 + 2x0,7x1 = 46,2 (m)
+d=Db+2xhxcotg a =10,4 + 2x0,7x1 =11,8 (m)
— Thé tich hé dao :
Vo =h/6.[a.b + (a+c).(b+d) + c.d]
Vo = 0,7/6 x[44,8x10,4+(44,8+46,2)x(10,4+11,8)+46,2x11,8]
~ 354 (m®)
- Khéi luong dat chua dao (Phan khéi luong 6 dat duoc gach chéo trén mat
bang) dugc théng ké ¢ bang sau:

Kich thwéc (m) S6 _

) KL1 KL 1 loai "
Ky . lwgng P Tong

. cau kién | . cau kién
higu |la  |b ¢ d h cAu (m?)

(m°) . (m°)
kién

O0S1|22 |218 |36 |358 (0.7 |6 2 12 -
0S2|22 |1.38 |36 |278 [0.7 |43 10 43

- Nhu vay khéi luong dao dat bang thi cong: Vo = Vo— V1=354 - 55= 300 (m®)
- Khéi lugng sira mong bang thi cong chiém 10% khéi luong dao thi cong

V3 = 0,1.V, = 0,1x300= 30 (m?)
Vay tong khdi luong dao dat thu cong 1a:

Vi =V, + V3 = 300+ 30 = 330(m?)

BANG TINH TOAN KHOI LUQNG LAO PONG CONG TAC THI CONG PAT

| Séhigu Khéi | Pinh miic Nhu cau

Cong viéc DVT _ . _ .
dinh mirc lwgng | Cong Camay | Cong Ca may

Dao dit

. . AB.25422 | 100m?3 4,1 1,422 0,23 6 2
bang may
Dao dat

) AB.11431 m?3 330 0,5 165

tha cong

3. Chon may thi cong dao dat
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- Pé dao dat ta c6 thé dung may dao gau thuan hoic may dao gau nghich. Néu
dung may dao gau thuan s& gap mot sé khé khan sau day:
+ Phai 1am duong 18n xudng cho may dao.
+ Phai bao dam dia diém lam vigc kho réo.
+ Do mat bang chat hep nén khi ding méay dao gau thuan c6 niang suét
cao s& dan dén cd qua nhiéu xe chg dat trén mot miat bang chat hep viée di
lai ctia cac xe s€ gap kho khan.
— Giai phap nay la khéng kinh té. Nén ¢ day chon may dao gau nghich.
- Chon may dao : May dao gau nghich EO-3322D véi cac thong sé ki thuat sau :
+ Dung tich gau : g= 0,25 — 0,3 m?
+ Ban kinh hoat dong: R=7,5m
+ Chiéu cao nang gau : h=4,9m
+ Chiéu sau dao dat: H=4,4m
+ Trong luong may : G = 14T
+ Thaoi gian mot chu ky : te = 17,5
+ Mot nira chiéu dai may : a=2,81m
+ Chiéu rong may : b=2,7m
+ Chiéu cao may: c=3,7m
- Nang suét thuc té ciia may dao xac dinh theo cdng thic sau:
36000k, k,
Tk (mé/h)
Trong do:
+ g- dung tich gau g = 0,3 (m3)
+ kg - hé s 1am day gau, kg = 1,1
+ kg -hé s6 sur dung thoi gian, 1ay kg = 0,75
+ k¢ -hé s6 toi cua dat, lay k= 1,2
+ Tek : Thoi gian cia mot chu ky lam viée. Tek = tew.Kot-Kquay-
te : Thoi gian 1 chu ky khi goc quay 13 90°. ty= 18,5 (S)
Kot : Hé sb diéu kién d6 dat ctia may xtc. Khi d6 1én thung xe ko = 1,1

Kquay: Hé s6 phu thudc goc quay ¢ ciia may dao. Vi @ = 90° thi Kgyay = 1,0
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— Te=17,5x 1,1 x 1,0= 19,25 (s).

3600x0,3x1,1x0,75 _ 386
19,25x1,2 ’ (mS/h).

Nang suét clia mayxucla: Q=
Khoi lwong dat dao trong 1 cala:  8x38,6 =308,8 (m®).
441 1

Vay s ca may can thiét 14 : n= 3088 (ca)
Ta b tri 1 may dao, mdi ngay dao 1 ca, vay sb ngay can 1a 2 ngay.
4. Chon 6 t6 van chuyén dit
- Pét sau khi ddo dugc van chuyén di bang xe 6t0.
- Chon 6 t6 van chuyén dat ma hieu KAMAZ tai trong 10 (T), dung tich thing
xe 7(m?3). C6 céc thdng sb ky thuat sau:
+ Dung tich thung xe : g = 7 (m®)
+ Van téc van chuyén trung binh: Vg = 30 (km/h)
- Tinh toén sé chuyén xe can thiét:
Vit la chu ky hoat dong cua xe:
tek = ten + tg + ty + Tas + Tquay
+ Khoang céach van chuyén dat bang 6 t6 1a 4 (km). Thoi gian van chuyén ca

di va vé la:

|
t;=t, =V =8 (phiit)
+ ten - Thoi gian cho do dat 1én xe: te, = 5 (phut)
+ 14 5 tquay — thoi gian do va quay dau xe:
tss + tquay = 5 (phat)
— T=5+8+20+5=38 (phat)

T 8x60
N N, =—2= ~13 )
+ Mot ca, moi xe chay duoc: by 38 (chuyen)

+ Thé tich dat dao duoc trong 1 ca la: V. = 441 (m?)

\ 441

N = = =
7x13

+ Vay s6 xe can thiét trong 1 ca la: 9> Nea

9
(xe)
— Chon 5 xe.
5. Thiét ké bién phéap thi cong
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C6 hai phuong an dao dat: dao doc va dao ngang

- Pao doc: May dao dén dau lui dén d6 va d6 dat sang hai bén ap dung khi chiéu
rong hd dao tir 1,5 — 1,9 1an ban kinh dao 16n nhat.

- Pao ngang: Truc phan quay c6 gau vudng goc vai truc tién cia may, chi nén
4p dung trong truong hop san miat bang khai thac cac mo than 16 thién vi
khoang dao rong.

= Chon phuong an dao doc: May dung trén cao dua gau xudng dudi hé moéng
dao dat. Khi dat day gau quay gau tir vi tri dao dén vi tri d6 13 6 t6 diing bén
canh. Y nghia quyét dinh trong viéc nang cao ning suit may dao 1a tiét kiém
thoi gian chuyén gau tir vi tri dao dén vi tri do.

- Ban kinh hoat dong dao dat cia may Rq =7,5m. Chiéu rong hd dao duoc cua
may dao B = (1,2 = 1,5).Rq. Chiéu rong ciia hd dao cong trinh 1a 13,2 m nén ta
chia hd dao ra 1am 2 dai dao, véi mdi dai dao co chiéu rong 6,6 (m), may ding
giita dai dé dao phia trudc va 2 bén, hét chiéu dai 1 dai thi quay lai dao dai tiép
theo.

HUGONG THI CONG

\ \
\ \
\ \
\ \
\ \
\ \
\ CONG TRINH XAY DUNG \
\ \
\ \
\ \
\ \
\ \
\ \

BUONG b PHAN PAT DUGC SU DUNG THI CONG

So do mat bang t6 chic thi céng cong trinh

SO DO DI CHUYEN DAO DAT
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- Do ¢6ng trinh c6 1 mit giap duong di, giao théng thudn tién va 1 mat c¢é phan
dat duoc sir dung dé thi cdng cong trinh. Nén ta s& chon phuong an dao dat tir
g6c xa nhat caa cong trinh so véi mit dudng di va mat phan dat duoc sir dung
dé thi cong.

- Nhu vay vé6i phuong an so do di chuyén dao dat di chon thi s& dam bao may
dao ciing nhu 6 to van chuyén sé dé dang va khong bi vudng mac ké ca khi thi
cong lan khi hoan thanh cong viéc.

6. Bién phap k§y thuat thi cong va an toan lao dong trong cong tac dao dat

- Chi dugc phép dao dat hd mong, dudong hao theo dung thiét ké thi cong da
duoc duyét, trén co s tai liéu khao sat dia hinh, dia chat thiy van va co bién
phap k¥ thuat an toan thi cong trong qua trinh dao.

- Pao dat trong khu vuc cd céc tuyén ngam (day cap ngam, duong 6ng dan
nuéc, dan hoi ...) phai ¢ van ban cho phép cia co quan quan ly cé&c tuyén do
va so d6 chi dan vi tri, 46 sau cua cong trinh, vin ban thoéa thuan cia co quan
nay vé phuong an 1am dat, bién phap bao vé va bao dam an toan cho céng trinh,
Pon vi thi cong phai dat bién bao, tin hiéu thich hop tai khu vuc c6 tuyén ngam
va phai cir can bo k§ thuat giam sét trong sudt qua trinh 1am dat.

- Cam dao dat ¢ gan céc tuyén ngam bang may va bang coéng cu gay va manh
nhu xa beng, cudc chim, chodng duc, thiét bi dung khi ép.

- Pao dit ¢ gan duong cap dién ngam dang van hanh néu khong duoc phép cat
dién thi phai c6 bién phap dam bao an toan vé dién cho cong nhan dao va phai
c6 su giam sat truc tiép cua co quan quan 1y dudng cap d6 trong sudt thoi gian
dao.

- Khi dang dao dat néu thay xuat hién hoi, khi doc phai lap tac nging thi cong
ngay va cong nhan phai ra khoi noi nguy hiém cho dén khi c6 cac bién phép
khir hét hoi khi doc hai do.

- Pao hd moéng, dudng hao ... gan 16i di, tuyén giao thong, trong khu dan cu
phai co rao ngin va bién bio, ban dém phai c6 dén do bao hiéu.

- O trong khu vuc dang dao dat phai ¢ bién phap thoat nudc dong dé tranh
nuéc chay vao hd dao lam sut 1§ thanh hé dao.
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- Pao hé mong, dudng hao & ving dat c6 dd am ty nhién va khéng cd mach
nudc ngam ¢ thé dao vach thang vai chidu sau dao cu thé nhu sau:

+ Khdng qua 1 (m) vai loai dat mém co thé dao bang cudc ban;

+ Khong qua 2 (m) vai loai dat ciing phai dao bang xa beng, cudc chim,
choong...

+ Trong moi truong hop dao dat khac vai didu kién vira néu trén phai dao
dat c6 mai doc hoac 1am chdng vach.
- Cam dao theo kiéu ham éch hoic phét hién c6 vat thé ngam phai ngung thi
cdng ngay va cong nhan phai roi khoi vi tri d6 cho dén noi an toan. Chi duoc thi
cong lai sau khi da pha bo ham éch hozc vat thé ngam do.
- Pao hé méng, dudng hao trong pham vi chiu anh hudng cua xe may va thiét bi
gay chan dong manh phai cé bién phap ngin ngtra su pha hoai mai déc.
- Hang ngay phai ctr nguoi kiém tra tinh trang vach hé dao, mai doc. Néu phat
hién vét nut doc theo thanh hé mong, mai déc phai ngung lam viéc ngay. Nguoi
cling nhu may moc, thiét bi phai chuyén dén vi tri an toan. Sau khi cé bién phap
xtr Iy thich hop méi dugc tiép tuc 1am viéc.
- L6i 18n xubng hdé méng phai 1am bac dai it nhat 0.75 m rong 0.4 m. Khi hé dao
hep va sau phai dung thang tua. CAm bam vao cac thanh chéng vach hoac chéng
tay 1&n miéng hd dao dé I&n xubng.
* Pao dit bang mdy dao gau nghich.
- Trong thoi gian may hoat dong, cAm moi nguoi di lai trén mai dbc tu nhién,
cling nhu trong pham vi hoat dong ciia may khu vuc nay phai cé bién bao.
- Khi van hanh may phai kiém tra tinh trang may, vi tri dat may, thiét bi an toan
phanh hdm, tin hi¢u, &m thanh, cho may chay thir khong tai.
- Khong duoc thay doi do nghiéng ciia may khi gau xic dang mang tai hay dang
quay gan. Cam hiam phanh d6t ngot.
- Thuong xuy@n kiém tra tinh trang caa day cap, khong dugce dung day cap da
noi.
- Trong moi trudng hop khoang cach giita ca bin may va thanh hé dao phai
>1m.
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- Khi d6 dat vao thung xe 6 t6 phai quay gau qua phia sau thiing xe va dung gau
& gitra thing xe. Sau d6 ha gau tir tir xudng dé do6 dat.

* Pao dit bang thi cong.

- Phai trang bi da dung cu cho cdng nhan theo ché d¢ hién hanh.

- Pao dat hé mong sau mdi tran mua phai ric cat vao bac Ién xudng tranh truot,
nga.

- Trong khu vuc dang dao dat nén cd nhiéu nguoi cing lam viéc phai b tri
khoang céch gitra nguoi nay va nguoi kia dam bao an toan.

- Cam b tri ngudi 1am viéc trén miéng hé dao trong khi dang c6 ngudi lam viéc
& bén dudi hd dao cing 1 khoang ma dat c6 thé roi, 16 xudng ngudi & bén dudi.
- L4y dat bang gau, thung ... tir hé méng, dudng hao 1én phai c6 mai che bao vé
chac chan bao dam an toan cho cong nhan diao. Khi nang ha gau thung ... phai
c6 tin hiéu thich hop dé tranh gay tai nan.

- Thyc hién ding bién phap an toan thi cong dau ndi duong ong trong trudng
hop hé méng bi ngap nudce, bom hét nudc trong hd mong trude khi thi cong dau
ndi trong hd.

- Kiém tra tinh trang an toan cua cac thiét bi, dung cu, trang bi dén chiéu sang,
phat hién cdng nhan sir dung day dan dién khong bao dam an toan. Kiém tra,
giam sat an toan khi giao viéc té chtc thi cong cho to dé bao dam cong nhan
thuc hién diing ndi quy an toan lao dong.

I1l. THIET KE BIEN PHAP THI CONG PAI GIANG MONG
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CHI TIET VAN KHUON MONG M1

1. Tinh toan khéi lwgng thi cong cho cac cong tac chinh

a. Tinh toan khéi lweng thi cdng cac cong tac chinh:

Ta c6 bang tinh toan khéi lwong thi cong van khuén, bé téng, cbt thép mong -

giang nhu sau:

BANG TINH TOAN DIEN TiCH VAN KHUON MONG GIANG

Céu kién (CK) Kich thugc (m) S6 Khbi | Tongkhdi | Tong khdi
luong |luong VK/| lugng VK | luong VK 1
1CK (m2)| CK (m2) loai CK
Dai Rong |[Cao (m2)
. Im1 2.5 2 06| 26 5.4 140.4
Mong T 125 05| 05| 13 18 208 1032
Gl 34.8| 0.22 05 1 34.8 34.8
Giang |G2 188| 0.22 0.5 2 18.8 37.6| 1283
G3 43| 022 05| 13 43 55.9
Tong khoi lugng van khudn mong giing 291.5
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BANG TINH TOAN KHOI TICH BE TONG MONG GIANG

Céu kién (CK) Kich thudc (m) S6 Khéi Tong | Tong khdi
lugng |luong BT/| khdi |lwong BT 1
1CK  |lugng BT| loai CK
Dai Rong |Cao (m3) [CK (M3)] (m3)
Mong M1 2.5 2 0.6 26 3.00 78.0 821
M2 1.25 0.5 05 13 0.31 4.1
Gl 34.8 0.22 0.5 1 3.83 3.8
Giang |G2 18.8| 0.22 0.5 2 2.07 41| 141
G3 4.3 0.22 0.5 13 0.47 6.1
Tong khdi lugng bé tong mong gidng 96.2
BANG TiINH TOAN KHOI LUGNG COT THEP MONG GIANG
Céu kién (CK) Kich thuéc (m) Solugngl Khéi | Ham | Khéi | Tong |Tongkhoi
lwong BT/ I}IQng luong khoi luong CT
1CK |cotthép| CT/ 1CK [lugng CT| 1 loai CK
Dai Rong [Cao (m3) % (kg) |CK (kg) | (kg)
M1 25 2 0.6 26 3.0 1.0 2355| 6123.0
Mong Tz 125] 05| 05| 13 03] 10| 245 3is9] 40
- |6t 348| 022 0.5 1 3.8 1.0 300.5| 3005
Gidng |G2 188 0.22 05 2 2.1 1.0/ 162.3| 324.7| 11079
G3 43| 022] 05 13 0.5 1.0 37.1| 4827
Tong khoi lugng cot thép moéng giang 7549.8

122




b. Tinh toan khéi lweng cac cong tac khac:

*Khéi lweng cong tac bé tong 16t mong:

BANG TINH TOAN KHOI LUONG BE TONG LOT MONG GIANG

Céu kién (CK) Kich thudc (m) S6 luong| Khdi | Tong khdi | Tong khdi
luong BT/ | lugng BT | luong BT
1CK | CK (m3) |1 loai CK
Dai Rong |[Cao (m3) (m3)
. M1 2.5 2 0.1 26 0.50 13.00
MOng. w2 125] 05 01] 13 006 _ 081 oot
Gl 34.8 0.22 0.1 1 0.77 0.77
Giang |G2 18.8| 0.22 0.1 2 0.41 0.83| 2.82
G3 4.3 0.22 0.1 13 0.09 1.23
Tong khdi lugng bé tong 16t mong gidng 16.6
*Khoi lweng cong tac bé tdng cé mong:
BANG TINH TOAN KHOI LUQONG BE TONG CO MONG
Céu kién (CK) Kich thudc (m) S6 luong| Khdi tich | Khéi tich
BT1CK | BTCK
Dai Rong [Cao (m3) (m3)
Cb mén M1 1.15 0.32 0.5 26 0.18 4.8
M2 1.15 0.32 0.32 13 0.12 1.5
Tong khdi lugng bé tong c6 mong 6.3
BANG TiINH TOAN KHOI LUGNG VAN KHUON CO MONG
Céu kién (CK) Kich thude (m) S6 lugng|  Khéi Khoi
luong VK | lugng VK
Di  |Rong |cao 1CK (m2)| CK (m2)
Cé mong M1 1.15 0.32 0.5 26 1.89 49.0
M2 1.15 0.32 0.32 13 1.47 19.1
Tong khdi lugng van khudn c6 mong 68.2

* Khéi lwong cong tac ldp dat lan 1:

- Sau khi thao van khuén Mang - giang, ta tién hanh lap dat lan 1 dén cao trinh

mat dai (tac 1a cos-0,7m so voi mat dat ty nhién). Khéi lugng dat can lap 1a:

Visp' = Vaio - Vit

+ Khdi luong bé tdng giang mong Vi =

98,4 (m®)
+ Khoi luong dat dao bang 80% khdi lugng dat dao thu cong
Va0 = 330x0,8 = 264(m3).
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— Viip' = 264 — 96,6 = 167,4 (M)
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* Khéi lweng cong tac ldp dat lan 2:
- Sau khi thao van khudn c6 méng, ta tién hanh lap dat lan 2 d¢én cao trinh cos-
0.25m so v&i €0s0.00 vai chiéu cao lap 1a 0,9(m). C6 khéi luong dat dao bang
may + khoi luong dat ¢ trén cao do cos -0.45 dén cos-0.25 — thé tich bé téng co
mong :
Vig!! = 411 + 42,4x8,5x0,2 — 6,4 = 477(m°)
* Khéi lwong cong tdc xdy twong 220mm:
- Sau khi lap dat lan 1 ta tién hanh xay tuong 220 & céc truc tir cos-1,9m so Voi
cos tu nhién (cos-0.75m) dén c0s0.00. Khdi lugng cong tac tudng Xay:
V = 0,22 x (42,4%3 +8,5x10) x 1,15 = 54(m?)
* Khéi Iweng cong tac bé tdng nén:
- Chiéu day I6p bé tdng nén: h = 0,25 (m); I6p bé téng 16t nén day 0,1 (m)
- Khdi lugng bé tong 16t nén:
Vit 16t = 42,4% 8,5 x 0,1 = 36 (M°)
- Khdi lugng bé tdng nén:
Viptnan= 42,4% 8,5 % 0,25 = 90,1 (m?)
- V61 ham lugng ct thép 1%, ta c6 khdi lwong cong tac cdt thép nén Ia:
90,1x 0,01 x 7850 = 7072 (kg)
c. Tinh toan khdi lwong lao ddng phan méng - giang:
- Lap bang tinh toan khéi lugng lao dong cho tong cac khéi lwong thi cong phan

ngam nhu sau:
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BANG THONG KE KHOI LUQONG LAO PONG PHAN MONG

STT Cong viéc S?’ hiéu’ bVT Khoi lz:llrlil I:Iz?:
dinh murc lwgng (cong) | (cong)
1 Bé tong 16t mong giang ~ |AF.21110 |m? 16.64 | 0.65 11
2 Cbt thép mong giang AF.61120 |T 755 | 6.35 48
3 Véan khuén mong giang ~ [AF.81120 [100m?| 291 | 29.7 87
4 Bé tong mong giang AF.21210 |m? 96.18 | 1.15 111
5 Théo VK méng giang AF.81120 |100m?| 291 | 8.37 24
6 Lap dat 1an 1 AB.21132 |100m®| 1.66 6.5 11
7 Van khudn c6 mong AF.81132 |100m?| 0.70 | 31.9 22
8 Bé tong cd mong AF.22250 |m? 6.45 | 3.04 20
9 Théo van khudn cd mong  |AF.81132 100m?| 0.70 9.57 7
10 Xay tuong 220 mong AE.222 m? 54.00 | 2.16 117
11 Lap dat 1an 2 AB.13113 [100m®| 4.77 6.5 31
12 Bé tong 16t nén AF.21310 |m? 36.00 | 0.65 23
13 Cbt thép nén AF.68210 |T 707 | 182 129
14 Bé tong nén AF.21310 |m? 90.10 | 0.68 61

2. So' bd chon bién phap k¥ thuat dé bé téng

- Cong trinh 1a nha cao tang c6 so6 lugng cong viéc khac nhau khdng nhiéu, do
d6 bién phap thi cong thuong duoc chon 1a thi cong day chuyeén.

- O day do chiéu dai nha 1a twong ddi 16N, s6 lugng budc cot nhiéu. Vi vay dé
thuan tién cho cong tac to chirc thi cong duoc nhip nhang va lién tuc ta chon
giai phap chia khu vuc thi cdng thanh cac phan khu nhé hon. Va ciing dé phu
hop véi kha nang 1am viéc cia ngudi va may moc ( khi d6 bé tong ).

- Chon phwong phdp thi céng bé téng: Dé thi cong bé tdng cho cong trinh ta lva
chon phuong an: Tron bé tong tai chd, sau d6 dung xe kut kit va thu céng van
chuyén dén noi dé d6. Uu diém 1 gia thanh ré, cd mat bang rong 16n dé tap két
vat liéu cling nhu tron bé téng. Vi thé lua chon bién phap thi cong bé tong ¢ day
cua ching ta 1a: Mit bang dai giang mong dugc chia thanh cac phan khu dé thi
cong.

- Chon phwong én cop pha, gian gido: su dung van khuén gd
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- Chon phwong én gia céng, vdan chuyén thép: Cét thép dugc tién hanh gia cong
tai cong truong. Viéc van chuyén, du trit dugc tinh todn phi hop vai tién do thi
cong chung, dam bao yéu cau vé chat lugng. Van chuyén cbt thép dén vi tri 1ap
dung bang thu cong.

3. Thiét ké van khubén mong:

a. Chon vat liéu lam van khuén méng:

- Sir dung van khuon g3, c6 lo] = 100 (daN/cm?)
b. Thiét ké van khuén mong M1:
* Té hop van khuon:
- Kich thude dai: bxIxh = 2,5x2,0x0,6 (m)
- Lwa chon két hop gitta cac tim van khudn 2500x300x30mm cho mit canh dai
méng va 2000x300x30mm cho mat canh ngan cia mong. Tat ca cac tam van
khudn ¢ méi mat s& duoc lién két vai nhau boi cac nep gd, hé suon, chéng go
dé dam bao kha nang chiu lrc khi d6 bé tong.
- Ta chon tdm van khudn I6n nhéat dé kiém tra. Ta kiém tra tim van khuon cé
kich thudc bxIxh = 300x2000%30(mm), c6 cac dac trung k¥ thuat:
bh3  30x33
+ Momen quan tinh: J= 12 = 12 =67 5(cm%

b.h?  30x32
+ Momen khang uén: W= 6 = 6 =45 (cmd)

+ Cuong d6 cho phép cua go 1am van khuon: o] - 100 (daN/cm?)
* Tadi trong tac dung 1én van khuén:
+ Ap luc ngang cua vira bé tdng tdng mai d6 tinh theo cong thic :
01" = yxH = 2500x0,6 = 1500 (daN/m?)
0" = nxq = 1,3x1500 = 1950 (daN/m?)
Vi H 12 gia tri nho nhat cua ban tac dung cia dam va chiéu cao phan bé téng
tong maéi d6. Hax = 0,6 (M). Raim = 0,75 (m) — H = 0,6 (m)
+ Hoat tai do d6 bé tong va dam:
02" = 600 (daN/m?)
02" = nxq.°=1,3 x 600 = 780 (daN/m?)
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Vay tai trong tinh toan : g = 1950 + 780 = 2730 (daN/m?)
Tai trong tiéu chuan : g = 1500 + 600 = 2100 (daN/m?)
Tai trong tac dung 1&n tam van khuon Ia:
gu = 2730 x 0,1 = 273 (daN/m) = 2,73 (daN/cm)
Jic = 2100% 0,1 = 210 (daN/m) = 2,1 (daN/cm)
* Tinh toan khodng cach gi@#a cac nep ngang vdan thanh dai mong:
Coi van khuén thanh dai mong lam viéc nhu mot dam lién tuc véi goi tua 1a cac

nep ngang. Goi khoang cach gitra cdc nep ngang la .

&£
hS

Ta co: -

tt 2
Mmax=q A -
10 | -

+ Kiém tra theo diéu kién bén: ]
|| S
. ) i _ A
Kha nang chiu uon cua van khuon: [M]=[o]W o éwﬁ
Lo]. {rng suat chiu udn cho phép cua van khuén (o] - ]

100 (daN/cm?) T
W: M6men chdng udn caa van khudn: W = 45 (cm?®) —

[M] = 100x45= 4500 (daN.cm)
M6 men 16n nhat ma tai trong gay ra cho véan khuén:

qtt.|2
Minay = ~75-<[M]

Tir cong thie tinh mémen 16n nhat suy ra dugc khoang cach I6n nhat caa nep
ngang: + Theo diéu kién bén:

/10. M
< [tt ] _ [10x4500 128
g 2,73 (Cm)

+ Tinh theo diéu kién bién dang:

O |
Do vong gisi han cho phép cua van khuon: fy. = 128.E.J  [f]= ﬁ.!

128EJ [128x10°x67.5
2000 N\ aoox21 ot
I< e e (cm)

— Chon khoang céach gitra cac nep ngang | = 50 (cm)
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* Tinh kich thwéc nep ngang va khodng cach nep ngang:

- Chon nep ngang bang gb nhom V, kich thudc: 10x10 (cm)

- Chon khoang céch giita cac nep dimg theo diéu kién bén cua nep ngang: coi
nep ngang nhu dam lién tuc c¢d nhip la cac khoang céch gitta cac nep ding (Isq).

- Tai trong phan bo trén chiéu dai nep ngang:
Qsn™t = ™x15,=2730x0,5=1365(daN/m)=13,65 (daN/cm)
tt,2
I

q-.
Mmax = 1OSd

+ Tinh todn theo diéu kién bén:
Kha ning chiu uén cua nep ngang (M]=[o]W
. Lel {rng suat chiu udn cho phép cua gé,

L] = 100 (daN/cm?)
- W: Mémen chéng udn ciia nep ngang : W = bh?% 6 = 10 x 10%6 = 166,67 (cm®)
[M] = 100 x 166,67 = 16667 (daN.cm).
Tur cong thie tinh mémen 16n nhat suy ra dugc khoang cach I6n nhat cia nep

/10. M
‘ ‘ < [tt ] _ [10x16667 110
ding tinh theo diéu kién bén: g 13,65 (cm)

+ Tinh theo diéu kién bién dang:

|4

O
Do vng gisi han cho phép cua van khudn: fna = 128.E.3  [f] = ﬁ-f

Qsn'®= Q% x ls; = 2100 x 0,5 = 1050(daN/m) = 10,5 (daN/cm)
J=b.h¥/12 = 10412 = 833,33 (cm®)
E =1,0x10° (daN/cm?)
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[128.E3 _i/128><1,0x105x833,33 119
< \/ 400.q,, 400x10,5 (cm)

— Chon khoang cach gitra cac nep dung | = 80 (cm)
* Tinh kich thuéc nep dimng:

/
- Coi nep dimg nhu dam géi tai vi tri cay chéng xién chiu luc tap trung do nep
ngang truyén vao.
- Chon nep dung bang gd nhém V. Dung 2 cay chong xién dé chéng nep dung &
tai vi tri giao nhau véi nep ngang. Do d6 nep dung khéng chiu uén — kich
thudc nep ding chon theo cau tao: bxh = 10x10 (cm).
* Kiém tra tiét dign thanh chéng xién:
- Thanh chdng xién dung loai gd 8x8 (cm).

vgs = 600 (daN/m?); c = 100 (daN/cm?); E = 1,0x10°
(daN/cm?)
- So @6 tinh thanh 2 dau khép, chiu nén dung tam.
/

- Tai trong v¢i thanh 1: Tai trong dugc phan theo dién chiu tai ta co:
N = 13,65 x 80 = 1092 (daN)
- Chiéu dai thanh chéng xién:

| =70(cm)
- Chiéu dai tinh toan: lo=p.I = 1x70= 70 (cm)
]
- B6 manh cua thanh: r

J

r = J—

- r: ban kinh quén tinh: \/:
J=b.h%12; F=b.h (b, h: kich thudc tiét dién cot da chon)

h2
— =0,289h
—r= V12
ul 1x 70

A="—= =36,76
0,289x8

- Do manh caa thanh chéng: < [4]=70
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- Hé s6 uén doc, tra bang hoac dung cong thirc ddi véi gb ta co:
Q@ (A=36,76) = 3100/ 7\.2 = 2,29
- Ung suat trong thanh

SN _ 1002 _
p.F  2,29x64 (daN/cm?) < [o] =100 (daN/cm?)
—thoa man.

Két lugn: Thanh chéng dii kha néng chiu luc
4. Phan chi phan doan thi cong
a. Phan chia phan doan thi cong
- Can cur vao khdi luong cong viéc chinh nhu van khudn, ct thép, bé tong
méng + giang mong, ta chia mat bang thi cong méng + giang moéng thanh 4
phan doan thi cong nhu sau:
/
MAT BANG PHAN POAN THI CONG MONG - GIANG

- Chia mit bang thi cong thanh 4 phan khu nhu hinh v&, ta ¢6 khéi luong thi
cong bé tong:
/
Phan doan I6n nhat 13 26m3 va phan doan nho nhat 1a 22m3, chénh léch gitra
phan doan 16n nhat va nho nhat :(26-22)/26=15,6% < 25% --> Thoéa man. Do
Mang la cau kién chiu nén Ia chu yéu nén mach ngung cé thé ngung tai vi tri
nao thuan lgi cho thi cong.
Khoi lugng van khudn timg phan doan:
/
Khoi lugng cot thép timg phan doan:
/
b. Tinh toan thoi gian thi cong
- Dya vao céc cong viéc chinh tén thi phan ngam thi cong theo 4 day chuyén
chinh:

1. Lap dat cét thép mong + giang

2. Lap dat van khudn mong + giang

3. Do bé tong mong + giang
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4. Théo van khudn méng + giang
- Thoi gian thi cong phan méng cong trinh theo phwong phap diy chuyén dugc
tinh toan theo cdng thuec:
T =Ty + (N-1)K=5+(4-1).1=8 ngay
Trong do:
N: Tong sb phan khu cong tac cho toan ngdi nha .
K: Sé ngay lam viéc trong mot phan khu cong tac K=1 ngay.
To: thoi gian hoan tit mot phan khu cng tac (gom 4 phan doan)
To= Ti+To+Ts+T4+Ts
T1: Thoi gian dat cot thép mong + giang, T1=1 ngay
T,: Thoi gian lap van khudn moéng + giang, T»=1 ngay
Ta: Thoi gian d6 bé tdng mong + giang. Ts=1 ngay
T4 Thoi gian cho théo van khuén mong+ giang, T,=1 ngay
Ts: Thoi gian thao van khuén maéng+ giang, Ts=1 ngay
Vay To=5 ngay
¢. Tinh toan khdi lwgng lae ddng cho cac cong viée theo 1 phan doan
- Khéi luong lao dong cho cac cong viéc caa toan bo phan ngam di duoc tinh
toan trong bang & muc 1 caa phan nay. Tuy nhién do bién phap thi cong la chia
phan doan va dung bién phap thi cong day chuyén nén ta s& tinh lai nhan cong
lao dong cho tirng cdng viéc cua phan ngam & bang sau:
/
5. Tinh toan lwa chon may moc thi cong
a. May dam bé téng:
- Chon may dam dui U50 c6 céc théng sé ky thuat sau:

+ Puong kinh than dam :d =50 (mm)
+ Ban kinh tac dung : R =60 (cm)
+ Chiéu sau l6p dam :h =25 (cm)

+ Ning suét theo dién tich dam : 30 (m?%/h)
+ Ning suét theo khdi lugng dam : 9+ 20 (m¥/h)
- Nang suét thyc té cia may: Nca =kt.n.R2.h.n.Z.k
+ Z - Thoi gian lamviéc 1 ca. Z =28 (h)
132



+ k - Hé s6 ké dén su chdng Ién nhau khi dam. k=07
+n - S6 lan dam trong mot gid. n = 3600/ Tk
Tk=t1+1t
+ t1 - Thoi gian dAm tai mot vi tri t1 = 30 (s)
+ t2 - Thoi gian di chuyén may dam t2 = 10 (s)
+ k; - Hé sb str dung thoi gian. k;=0,7
— Ning suat ctia may trong 1 ca lam viéc 8h
Nca = 0,7x3,14x0,62x0,25x8x0,7x3600/40 = 99,7 (m3/ca)
- Nca > 26 (m3) la khéi lugng thi cong bé téng I6n nhat trong 1 ca. Do d6 ta chi
can chon 1 may dam dui.
b. May tron bé tong:
- Do ¢dng trinh str dung bé tong do tai cong truong nén ta phai tinh toan may
tron bé tong.
- Chon may tron bé tong SB-30V c6 céac thong sé ky thuat:

+ Thé tich thang tron : 450 (lit)

+ Thé tich xuét liéu : 365 (lit)
+ Téc do quay thung : 20 (vong/phut)
+ COng suat dong co 4,1 (KW)

+ Thoi gian tron : 60 (s)

- Ning suat may tron: N = Vy.Kyi.Nek.Kig
+ Vy - thé tich xuat liéu caa thing tron
+ Ky - hé s6 xuat liéu ka=0,7
+ kig - hé s6 st dung thoi gian ki = 0,7
+ Nek - $6 chu ky thuc hién trong 1 gior Nex = 3600/ Tex Tk =ty + to + B3
+ t1 - Thoi gian d6 cbt liéu vao may  t1 =20 (s)
+ 12 - Thoi gian tron t2 =60 (s)
+ t3 - Thoi gian d6 cot ligura  t3 = 20 (8)
5 Te = 20 + 60 + 20 = 100 (s)
— Ning sut may tron trong 1 ca lam viéc 8 gio 1a
Nea = 8%0,365%0,7x(3600/100)x0,7 = 46,4 (m3/ca)
Nea > 26(m°) 1a khéi luong thi cong bé tong Ion nhat trong 1 ca. — Chon 1 may
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BANG THONG KE MAY THIET BI THI CONG MONG - GIANG

_ Tinh nang | |, N 2
Stt Chiing loai Model . So lwgng | CONg suat
co ban
L R=0,6 99,7
1 May dam dui U50 1
(m) (m3/ca)
. Vx = 165 23,3
2 May tron BT SB-30V 1
() (m3/ca)

6. Thiét ké bién phéap thi cong bé tdng mong - giang
- Ta c6 mat bang thi céng, vi tri phan doan va hudng thi cong nhu hinh vé sau
/
So do thi cong trén mat bang xay dung cong trinh
/
So db thi cong trén mit bang cdng trinh
- Do cong trinh ¢ kich thudc bé rong nho hon nhiéu so véi chiéu dai nén ta
chon phuong an thi céng 13 chia mit bang cong trinh thanh tirng phan (phan
doan) dé thi céng vai khéi lwong cac cong viéc ¢ timg phan cdng trinh khéng
chénh léch nhau nhiéu dé d¢am bao tién do thi cong nhip nhang hop Iy.
- Vj tri khu dét c6 1 phia giap duong di va co 1 phia dat duoc sir dung dat dé
phuc vu cho thi cong, do d6 & day ta s& cho tap két vat liéu, kho bai, may moc
thi cong tai phan dat duoc s dung nay va dam bao gan vi tri duong di dé dé
dang trong viéc van chuyén vat li¢u
- Nhu vay tir mit bang di cho ta s& chon hudng thi céng cong trinh 1a hudng tir
trong khu dat ra vi tri duong di (theo s6 thu tu chia phan doan tir 1 dén 4) dé
dam bao ding yéu cau ky thuat khi thi céng bé tong ciing nhu yéu cau vé mat
bang, bién phép t6 chuc thi cdng nhip nhang.
7. Bién phap k¥ thuat thi cong céng tac bé tdng mong - giang:
- Trudce khi thi cong dai, giang mong ta phai dap dau coc va stra hé moéng.
- Cbng tac giac mong:
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+ Trudc khi thi cdng phan méng, ngudi thi cong phai két hop voi nguoi do
dac trai vi tri cdng trinh trong ban vé ra hién truong xay dung.

+ Trén ban vé thi cong tong mit bang phai c6 ludi do dac va xac dinh day du
toa do caa tirng hang muc cong trinh, bén canh d6 phai ghi rd cach xac dinh ludi
6 toa do, dua vao vat chuan san co, dua vao mdc qudc gia hay moc dan xuét,
cach chuyén mdc vao dia diém xay dung.

+ Trai ludi 0 trén ban vé thanh ludi 6 trén mat hién truong va toa do cua goc
nha dé giac mong.

- Cong tac bé tong 16t dai, giang:

+ Dung bé tong gach v& méc #100, day 10 (cm). Bé tong dugc do rong hon
s0 V&i day mong mdi phia 10 (cm). D6 bé tong 16t nham muyc dich tao mat bang
cho thi céng va tranh mat nudc xi mang cua bé tong dai, giang.

- CoOng tac cot thép:

+ Cot thép duoc 1am sach va gia cong theo diing hinh dang va kich thudc yéu
cau cta mdi loai cu kién. Cét thép duoc gia cong tai bdi sau d6 dugc van
chuyén téi cac vi tri mong, giang dé lap dat.

+ Thép day dai duoc xép thanh ludi va budc véi nhau bang day thép 1 (mm).

+ Cot thép cho cua cot phai duogc lap dat that chinh xac dé khéng anh huang
ti viéc thi cong phan than sau nay.

+ Sau khi lap dat xong phai kiém tra kich thuéc, khoang céch gitta cac thanh
thép, cac méi ndi, 16p bao vé... sao cho cac sai s6 khong vuot qua muc quy
dinh.

- Cbng tac van khuon:

+ Van khuon dugc dat truc tiép 18n 16p bé tong 16t, trudc khi lap dung, bé
mat van khubn phai dugc chong dinh. Cac tim van khuén lién két boi cac chdt
khoad.

+ Van khuén phai dam bao do kin khit, trinh mat nudc xi mang.

+ B4 tri cac thanh nep ngang, nep dang, chong xién... dung theo nhur thiét ké.

+ Sau khi ldp dat xong, tién hanh kiém tra 16p bao vé cét thép, d6 kin khit, do
phang van khudn, do kin khit, d6 6n dinh caa thanh chéng...

- Cong tac bé tong:
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+ Bé tong duoc db ngay sau khi tron xong tai cong truong. Dung xe cut kit dé
van chuyén. D6 tir xa dén gan.

+ Khéng ché chiéu cao roi tu do cia bé tong khong vuot qua 1,5 (m) dé tranh
hién lwong phan tang.

+ Do chiéu cao dai méng h = 0,6 (m), ta tién hanh d6 thanh nhiéu 16p, chiéu
day mdi l6p do bé téng tir 20+30 (cm) theo kiéu bac thang.

+ Khi khong d6 duoc lién tuc thi phai dé mach theo diing vi tri quy dinh
- Bam bé téng:

+ Pam phai ding quy dinh, ddm dén khi thay trén bé mat noi nudc va hét bot
khi thi d6i vi tri dam, khi chuyén vi tri dam khong duoc tat may va rat dam lén
tir tir dé tranh dé lai 16 hong. Khi dam khong duoc ham vao luéi thép.

- Bao dudng bé tong:

+ Dé dam bao bé tong co diéu kién dong ctng thich hop, dam bao cuong do,
chbng nut do co ngét, ta phai tién hanh bao dudng bé tong sau khi do.

+ DUNg bao tai, mun cua phu 18n bé mat bé tong, twdi nudc gitr am dinh ky,
phai cé bién phép che chan khi gap troi mua, tranh 1am tréi nude xi mang, rd bé
mat.

- Thé&o van khuon:

+ Van khuén duoc thao dd khi bé tong da dat cudong do can thiét. Phai tuan
tha theo nguy@n tic: Van chiu luc lap trude thdo sau, van khong chiu luc lp sau
thao trudc va thao tir trén xudng.
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I. TINH KHOI LUQNG CAC CONG TAC

CHUONG II - LAP BIEN PHAP THI CONG PHAN THAN

1. Khéi lweng cdng tac cho cac cdng viéc chinh

- Ta c6 khéi lwgng cong viéc cho cac cong tac chinh nhu van khuon, bé tong, cot

thép dugc cho ¢ bang sau:

/

2. Chi phi lao dong cho cac cdng viéc chinh

- Ta c6 khéi luong lao dong cho cac cong tac chinh nhu van khuén, bé tong, cot

thép dugc cho ¢ bang sau:

/
/
/
/
Bang thong ké khdi lugng lao dong cho cdng tac thao d& van khuon
‘ Tén Khéi Pinhmac| Gio | Ngay| Tong | Tong
Tang | cau kién | luong van (gio cong |[cong| ngay ngay
khuon (m?) | céng/m?) cong/dot |cOng/tang
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1 2 3 4 5 6,0 / 8
Cl 114,972 0,32 36,79104 | 4,6
6
C2 41,184 0,32 13,17888 | 1,6
D1 91,512 0,32 29,28384 | 3,7
D2 29,52 0,32 9,4464 | 1,2
1 D3 132,912 0,32 42,53184 | 5,3 30
D4 25,584 0,32 8,18688 | 1,0 24
San S1 233,28 0,27 62,9856 | 7,9
San S2 112,32 0,27 30,3264 | 3,8
San S3 32,4 0,27 8,748 1,1
Cl 114,972 0,32 36,79104 | 4,6
6
C2 41,184 0,32 13,17888 | 1,6
D1 91,512 0,32 29,28384 | 3,7
D2 29,52 0,32 9,4464 | 1,2
2,3 D3 132,912 0,32 42,53184 | 5,3 31
D4 25,584 0,32 8,18688 | 1,0 24
San S1 273,6 0,32 87,552 | 10,9
San S2 17,28 0,27 4,6656 | 0,6
San S3 48,6 0,27 13,122 | 16
Cl 97,812 0,32 31,29984 | 3,9
C2 41,184 0,32 13,17888 | 1,6 6
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D1 91,512 0,32 29,28384 | 3,7
D2 29,52 0,32 9,4464 | 1,2
4,5 D3 132,912 0,32 42,53184 | 5,3 30
D4 25,584 0,32 8,18688 | 1,0 24
San S1 273,6 0,32 87,552 | 10,9
San S2 17,28 0,27 4,6656 | 0,6
San S3 48,6 0,27 13,122 | 1,6

3. Phan tich diéu kién thi cong

- Nha khung bé téng cdt thép toan khéi. Nha nhiéu tang co két cau céc tang la
tuong d6i gidng nhau. Quy md cong trinh thudc dang vira, khong phai 1a céng
trinh ¢6 tam quan trong lon.

- biéu kién thi cong:

+ COng trinh thi cdng vao mua hé: O Viét Nam nhiét d6 vao mua hé
khong qué cao, mua nhiéu, dd am cao, nhin chung Ia pht hop cho thi céng.

+ Pia diém thi céng: Rong rai, c6 duong cho cac phuong tién van tai c&
|6m ra vao, c6 du khong gian dé bé tri cac cdng tac thi cong.

+ Pon vi thi cong: La don vi 16n c6 day du kha niang vé may mac, thiét
bi, cdng nhan lanh nghé c6 kha ning st dung nhitng céng nghé thi cong tién
tién.

+ Cung cap nguyén vat liéu: Ngudn cung cip nguyén vat liéu ddi dao,
gan khu vuc thi cong, dam bao cung cap kip thoi va thuan tién.

- Phan than cong trinh duoc thi cong theo cong nghé thi cong bétdng cét thép
toan khéi, bao gom 3 cong tac chinh cho cac cau kién la: copha, cbt thép va
béténg. Qua trinh thi cong duoc tinh toan cu thé vé mat ki thuat ciing nhu t6
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chtc quan 1y, dam bao thuc hién cac cong tdc mot cach tuan tu, nhip nhang voi
chét luong tbt va tién d6 hop 1y dit ra.

+ Cong tac copha : str dung copha gd dé thiét ké cho toan bo cot, dam,
san cau thang cho toan bo cac tang than cua cong trinh.

+ Cong tac cot thép: Cot thép duoc tién hanh gia céng tai cong truong.
Viéc van chuyén, du trir dugc tinh toan phd hop véi tién d6 thi cong chung,
dam bao y@u cau vé chat lugng va duoc van chuyén bang can truc thap.

+ Cong tac bétong: Bé tong duoc tron truc tiép tai cong truong, dugc van
chuyén bang can truc thap toi vi tri d6. Mat bang cac tang duoc chia thanh céac
phan doan thi cong.

+ COng tac bao dudng bétdng: Bétong dugc bao dudng bang phuong
phap dudng am ty nhién. Sau khi do, bé tong phai duoc bao dudng trong diéu
Kién co6 do am va nhiét do can thiét dé bétong dong ran va ngin ngira cac anh
huong co hai trong qua trinh dong ran cua bétdng.

1. TINH TOAN VAN KHUON
- Thiét ké van khudn cot, dam, san, cau thang tang dién hinh (tang 2).
/
Mt bang két cau san tang dién hinh

1. Thiét ké van khuén cét
a. Té hep van khudn
- Tang dién hinh c6 chiéu cao 3,5(m). Bé don gian trong tinh toan ta chon cot
C1: 22x40cm dé tinh toan van khudn. Cac cot khac ciing tuong tu nhu cot C1.
- Cot khi thi cong d6 bé tong cot chi d6 dén cao trinh day dam nén chiéu cao do
bé tdng cot chi con: Hgspe = 3,5 — 0,55= 2,95(m)

- T6 hop van khudn:

+ Canh dai duoc t6 hop gdm 3 van khubén gom: 1 tim 100x2950 + 1 tim
30x2950mm.

+ Canh ngan duoc té hop gom 1van khudn 220x2950 .

+ Cac thm van khuon ¢ cac mat cua cot duoc lién két véi nhau bang hé géng
bang gd.
b. Tai trong tac dung Ién cgt:

- Taitrongdovirabétong : g4 =n;y.H (H<R).
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Vi ng: 1a hé sé vuot tai ng =1,2

y = 2,5 t/m? 14 trong luong riéng bé tong cét thép.
R = 0,75 m ban kinh tac dung ctia ¢&Am dui loai ¢dm trong, lay H=R = 0,75

= g% = 1,2x0,75x2500 = 2250 (kG/m?).
g = 0,75x2500 = 1875 (KG/m?).

- Hoat tai sinh ra do qué trinh dam béténg va db bé tong (khong dong thoi)

q% =Ny .Gz = 1,3x400 =520 (kG/m?) ;

g, = 400 = 400 (KG/m?) .

+ Trong d6 hoat tai tiéu chuan do dam bétong ldy 200 kg/m% do db la
400kG/m? vi ddi véi cbp pha dimg, thuong khi d6 thi khong dam, khi dam thi
khong do nén ta lay tai trong do ¢am va d6 bé tong: g= 400 (kG/m?).

- Vay:
+ Tong tai trong tinh toan 1a: g = g1 + g, = 2250+520 = 2770 kG/m?.
+ T6Ng tai trong tiéu chuan tac dung: q° =1875 + 400 = 2275 kG/m? .
+ Tai trong tinh toan tac dung Ién 1 van khuén la; p* =2770x 0,3 = 831 kG/m.
+ Tai trong tiéu chuan tac dung 1én 1 véan khudn : = 2275 x 0,3 =
682,5 kG/m.
b. Tinh khodng cach géng cét:
- So db tinh toan:

Coi gong cot 1a cac goi tua, cop pha lam viéc nhu mot dam lién tuc. Dé don

gian, coi lyc tac dung Ién thanh coppha 14 phan bé déu:
/
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- Tinh khoang céach gitra cac gong
Theo diéu kién bén:
o= W < [o]
tt'|2 q“,lz

Trong d6 : Mpax = 10 = 10W < [o]

’10W|G| 10x 45x100
1<V 9 =V 831 =74(cm)chonl=70cm

Ta c6 dic trung tiét dién van khuén cot

b.n*  30x3°
|= 12 = 12 :67’5(Cm4)
b.h? 30x3?

W= 6 = 6 =45(md
Theo diéu kién bién dang:

q,.* /

f=128E.J < [f] = 400

6,825x70" 70
—, 128x1,1x10°X67.5 =0 169cm< [f] = 400 = 0,175 cm (thoa mén)

- Tr nhitng két qua trén ta chon | = 70cm 14 hop 1y. Nhung tuy theo timg truong

hop cu thé ma bé tri khoang cach cac géng sao cho hop 1i hon.
/
2. Thiét ké van khudn dam D2 (22x30 cm)
- Kich thuéc dam tinh toan: bxh=22x30cm
- Chon chiéu day van khudn dam: Véi véan thanh: ¢ =3cM; yan day: o =3cm
- Hé chong d& van khudn dam gom cac cot chdng chit T, & dudi chan cot ¢d cac
ném dé diéu chinh do cao.
a. Tinh todn vin ddy dam:
Véi chiéu rong day dam 1a 22 cm ta str dung van gé c6 kich thuéc b x ¢ =
0,22m/ 0,03m
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/
* Xdc dinh tdi trong tac dung van déay dam:
- Tai trong do béténg cbt thép:
q" = n.b.h.y=1,2x0,22x0,30x2500 = 198 (kG/m)
g = 0,22x0,30%x2500 = 165 (kG/m) .
- Tai trong do van khuon day va thanh :
q" = 1,1xye X (Fa+2F;)= 1,1x650%(0,03x0,22+2x0,03x0,3) = 22 (kG/m).
q%= v, X (Fe+2F)= 650x(0,03%0,22+2x0,03%0,3) = 20 (kG/m)
- Hoat tai sinh ra do trat vira bé téng:
q% =Ny .pes=1,3 x 400 x 0,22 = 114 (kG/m) ;
q'°s = 400 x 0,22 = 88 (kG/m).
Trong d6 hoat tai tiéu chuan do d6 va dam bé tong Iy 12 400kG/m?
- Vay .
Tong tai trong tinh toan 1a: qt = qt+qt, +qtts + gt = 198+22+114= 334 (kG/m)

Tong tai trong tiéu chuan tac dung 1én van day: q° = 165+20+88 = 273 (kG/m).
* Tinh toan khodng céch giia cac cét chong:
- Kich thudc tiét dién van khuon day : 22x3 cm.

b.n®  22x3*
|= 12 = 12 =49 5 (Cm4)
b.n? 22x3?

W= 6 = 6 =33 (Cm3)
- Theo diéu kién bén cia van khuén day:
M qtt IZ

= W < [6] (*). Trong do: Mpax = 10

/10><[<5]><W [10x100x33
Taco (*) < I< 334 =956 cm. Chon | = 70cm

- Theo diéu kién bién dang ciia van khuén day:
qtc.|4 L
= 128E.1 <[f] = 400

143



2,73x70* 70
— 128x11x10°x49,5 =0,12 < [f] = 400 = 0,175 (thoa mén)
Ta chon khoang cach gitta cac cot chdng bang 70cm 1a hop 1y

* Kiém tra 6n dinh cét chang:
- Chon c6t chéng gd ¢ tiét dién 8x8 cm.
- Pé kiém tra cot chdng ta xem cot chdng 1am viéc nhu mot cau kién chiu nén
dung tam voi lién két khép ¢ hai dau.
/
- Luc nén ding tim N = q" .l = 334 x 0,7 = 240 KG.
- Chiéu cao ting H = 3,5 m va chon chiéu cao caa ném cot chéng 12 hpem = 10
cm.
- Ta c6 chiéu dai tinh toan cot chdng:
Lo = Hi - haim- Gvd - hnem = 3,5 — 0,3 — 0,03 — 0,1 = 3,07 (m).

- Coi cot chéng lién két 2 dau cot 1a khép, co = 1. Vay chiéu dai tinh toan cot
chéng:

Lo = 1.Lo = 13,07 = 3,07 (M)
- Pac trung tiét dién ngang cua cot chéng :

b.h®  8xs®
|= 12 = 12 =341 (cm?)

[T
R=VF=V8& =231(m)

L, 307

-Pomanh: A= r = 231=139>[A] = 75. Vay hé 6n dinh cua cot chéng dugc
3100 3100
tinh theo cong thuc: o= A =139 =0,132
- Ung suit sinh ra trong cot chéng :
N 240
o= ¢F = 0132x64 = 31 3 Kg/cm? < [o] = 100 kg/cm?.
Nhu vay cot chéng cia dam D2 da chon thoa mén ca hai diéu kién chiu luc va

bién dang.
b. Tinh toan van khuon thanh dam
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/
* Xdc dinh tdi trong tac dung van thanh dam:
- Chiéu cao tinh toan cua van khuén thanh dam la:
h = Ngam - Nsan - Nuksan = 30-10-3=17 (cm)
- Tai trong do vira bétong: q% = npy.h?
q% = 1,2 x 0,172 x 2500 = 87 (kG/m) .
g = 0,172 x 2500 = 73 (KG/m) .
- Hoat tai sinh ra do qu4 trinh d6 béténg I6n hon do dam bé tong nén ta lay hoat
tai do do bé téng:
q% = Ny .0w2 =1,3 x 400 x 0,17 = 89 (kG/m?)
q°; =400 x 0,17 =68 (kG/m?) .
Trong d6 hoat tai tiéu chuan do qua trinh d6, dam bétong lay 1a 400kG/m?
- Vay:.
+ Tong tai trong tinh toan 1a: gt =gy + g, = 87 + 89 = 176 ( kG/m).
+ Tong tai trong tiéu chuan tac dung: g =73 + 68 = 141 (kG/m).
* Xdc dinh khoang cach giira cac nep ding thanh dam:
- Coi véan khuén thanh dam nhu 1a dam lién tuc twa trén cac gdi tya 1a thanh nep
dung. Khoang cach giita céc goi tua la khoang céch gitra cac thanh nep.
- Pic trung tiét dién cua van thanh dam D2 (3x17 cm)

b.h®  17x3®
|= 12 = 12 =38,75 (cm?)
b.h* 17x3°
W= 6 = 6 =255 (cm’)
My, qtrr quf

Theo d@iédukienbén: o= W < [o]. Trong d6 : Mpax = 10W = 10W < [g]

10W|o [10x 25,5x100
it - -~
=<V 9 = 1,76 =103,6 (cm). Chon | = 70cm

Theo diéu kién bién dang:
g’ | 1,41x70* 70

f= 128EJd< [f] =400 — 128xL1x10°X38,75= ()11 <400 = 0,175 (thoa

maén)
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- Ta chon khoang céch giira cac cot chong bang 70cm, ding bang khoang céch
giira cac cot chong dam D2. Nhu vay & tai vi tri ndo c6 cot chdng thi ching ta
lam nep cho van thanh dam tai vi tri do.

/

3. Thiét ké van khudn dam D1 (22x60 cm)
- Kich thuéc dam tinh toan: bxh =22x60cm
- Chon chiéu day van khuén dam: Vi véan thanh: o =3cm: van day: o =3cm
- Hé chéng d& van khudn dam gém cac cot chéng chit T, & dudi chan cot cé cac
ném dé diéu chinh d6 cao.
a. Tinh todn vin ddy dam:
Véi chiéu rong day dam l1a 22 cm ta st dung van gd c6 kich thuée b x 6 =
0,22m/ 0,03m
/

* Xdc dinh tdi trong tac dung vdan dday dam:
- Tai trong do bétdng cot thép:

gt = n.b.h.y= 1,2x0,22x0,60x2500 = 360 (kG/m)

q®; = 0,22x0,55x2500 = 300 (kG/m).
- Tai trong do van khuon day va thanh :

q" = 1,1xyg X (Fa+2F¢)= 1,1x650x(0,03x0,22+2x0,03%0,60) = 34,8 (kG/m).

0= vy X (Fe+2Fy)= 650x(0,03x0,22+2x0,03x0,60) = 31,6 (KG/m)

- Hoat tai sinh ra do trat vira bé téng:
q%% =Ny .pes =1,3 x 400 x 0,22 = 114 (kG/m) ;
gt = 400 x 0,22 = 88 (KG/m) .

Trong d6 hoat tai tiéu chuan do d6 va dam bé tong ldy 12 400kG/m?
- Vay :
Tong tai trong tinh toan l1a: q = qty+qt +q + gt = 360+34,8+114= 509
(kG/m) .
Tong tai trong tiéu chuan tac dung 1én van day: q° = 300+31,6+88 = 420
(kG/m).
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* Tinh toan khodng céch giiza cac cét chong:
- Kich thuéc tiét dién van khudn day : 22x3 cm.

b.n®  22x3*
|= 12 = 12 =49 5 (Cm4)
b.n? 22x3?

W= 6 = 6 =33 (cmd
- Theo diéu Kién bén cia vdn khuén day:
M qtt IZ

c= W < [6] (*). Trong d6: Mpax = 10

/10><[6]><W [10x100x33
Tacd (*) < I< 509 =798 cm. Chon I = 70cm

- Theo diéu kién bién dang ciia van khuén day:
qtc.|4 L
f=128.E.l < [f] = 400

4,2x70" 70
— 128x1,1x10°x49,5 =0 141 < [f] = 400 = 0,175 (thoa man)
Ta chon khoang cach gitra cac cot chéng bang 70cm 1a hop Iy

* Kiém tra on dinh cét chong:
- Chon cot chdng gd cd tiét dién 8x8 cm.
- Pé kiém tra cot chdng ta xem ¢t chong 1am viéc nhu mot cau kién chiu nén
dung tam voi lién két khép ¢ hai dau.
/
- Luc nén dang tim N = q" .I; = 509 x 0,7 = 360 KG.
- Chiéu cao tang H = 3,5 m va chon chiéu cao caa ném cot chéng 12 hpem = 10
cm.
- Ta c6 chiéu dai tinh toan cot chong:
Lo = Hi- Ngam - 6va - hnem = 3,5-0,55 - 0,03 - 0,1 = 2,82 (m).

- Coi ¢cot chdng lién két 2 dau cot 1a khép, co = 1. Vay chiéu dai tinh toan cot
chéng:

Low = Lo = 1x2,82= 2,82 (m)
- Pac trung tiét dién ngang cua cot chéng :
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b.h3 8x8°
= 12 =341 (cm%)

/34
8 =2,31(cm)

Ly 282
-Pomanh: A= r = 231=137>[A]=75. Vay hé 6n dinh cua cot chong duoc

3100 3100
tinh theo cong thuc: o= A =137° =0,152
- Ung suat sinh ra trong cot chong :
N 360
o= ¢F = 0152x64 = 44 2 Kg/cm? < [o] = 100 kg/cm?.
Nhu vay cot chéng cia dam D2 d chon théa man ca hai diéu kién chiu luc va

bién dang.
b. Tinh toan van khudn thanh dam
/
* Xdc dinh tdi trong tac dung van thanh dam:
- Chiéu cao tinh toan caa van khuén thanh dam la:
h = Ngim - Nsan - Nuksan = 60-10-3=42 (cm)
- Tai trong do vira bétdng: qh = npy.h?
gt = 1,2 x 0,422 x 2500 = 529 (kG/m) .
g = 0,422 x 2500 = 441 (KG/m) .
- Hoat tai sinh ra do qué trinh d6 béténg I6n hon do dam bé tong nén ta lay hoat
tai do d6 bé tong:
q% = ny.0we =1,3 x 400 x 0,42 = 218(kG/m?)
qt, =400 x 0,42 =168 (KG/m?) .
Trong d6 hoat tai tiéu chuan do qua trinh d6, dam bétong lay 1a 400kG/m?
- Vay:
+ Tong tai trong tinh toan la: g = q; + g, =529 + 218= 747 ( kG/m).
+ Tong tai trong tiéu chuan tac dung: g =441 + 168 = 609 (kG/m).
* Xdc dinh khoang cach giira cac nep ding thanh dam:
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- Coi van khudn thanh dam nhu 13 dam lién tuc tya trén cac gdi twa la thanh nep
dung. Khoang cach gitta céc gdi tua 1a khoang céch gitta cac thanh nep.
- Dic trung tiét dién cua van thanh dam D1 (3x42 cm)

b.n®*  42x3°
|= 12 = 12 :94,5 (Cm4)
b.h* 42x3?
W= 6 = 6 =63 (Cm3)
Mmax qn.|2 qn.|2

Theo diéu kien bén: o= W < [c]. Trong d6 : Mmax = 10w — 10W < [o]

\/10W_0_ [10x63x100
it T o a5
=<V 9 = 7,47 =84 (cm). Chon | = 70cm

Theo diéu kién bién dang:
q,.I* | 6,09x70" 70

f= 128E.J < [f] =400 — 128x1,1x10°x94,5 = ( 148 < 400 = 0,175 (thoa mén)

- Ta chon khoang céch giira cac cot chong bang 70cm, ding bang khoang céch

giita cac cot chong dam D1. Nhu vay & tai vi tri nao c6 cot chong thi ching ta
lam nep cho van thanh dam tai vi tri do.
/
4. Thiét ké van khuodn san:
a. Xdc dinh tdi trong tac dung 1én dam san:
- Tai trong tac dung lén dam san 14 luc phan bé déu gy bao gom tinh tai cua bé
tdng san, van khuén va cac hoat tai trong qua trinh thi cong .
- Tinh tdi: Bao gom tai trong do bé téng cot thép san va tai trong caa van khudn
san .
+ Tai trong do bé téng cbt thép san: San day 100mm.
P," = nxhxysn = 1,2x0,1x2500 =300 (kG/m2) .

P = hxyen = 0,1x2500 = 250 (KG/m2)

+ Tai trong do ban than van khudn san:(chiéu day van khuén ¢ = 3 cm):
P = nxyxoxb = 1,1x650x0,03x1=21,45(kG/m2)

P, = yxoxb = 650x0,03x1=19,50 (kG/m2).
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Vay ta cd: Tong tinh tai tinh toan: p* = 300 + 21,45 = 322 (KG/m2) .
Téng tinh tai tidu chuan: p®® = 250+ 19,5 = 270 (kG/m2)
- Hogt tdgi: Bao gom hoat tai sinh ra do ngudi va phuong tién di chuyén trén san,
do qua trinh dAm bétong va do d6 bé téng vao van khudn.
+ Hoat tai sinh ra do ngudi va phuong tién di chuyén trén bé mat san :
Ps = N.pe = 1,3x250 = 325 (kG/m2).
Trong d6 hoat tai tiéu chuan do ngudi va phuong tién di chuyén trén san: py =
250kG/m2
+ Hoat tai sinh ra do qua trinh dam rung bé tong
Ps = N .p = 1,3x200 = 260 (kG/m2) .
+ Hoat tai sinh ra do qua trinh d6 bé téng
Ps = n.pe =1,3x400 =520 (kG/m2) .
- Vay:.
+Tong tai trong tinh toan tac dung 1&n san b=1m Ia:
Pus = Pt +Ps +Pa +Ps = 322+325+260+520 = 1427 ( KG/m2)
+ Tong tai trong tiéu chuan tac dung 1én san b= 1m la:
Gues = 270 + 250+ 200 +400 = 1120 (kG/m/)
b. Tinh toan kiém tra van san.
- So dd tinh toan véan san 13: Coi van san nhu dam lién tuc ké 18n céc goi tua la
cac xa go loai 1 (xa gb 16p trén).

+ Tinh todn theo diéu kién bén:

qtt|2

Mmax = 5 <[o]W

- Momen khang udn ciia tim van khuon san : W =b x 62 /6=150 (cm?)

/10. w
1 [Gn] _ [10x100x150 _ L0tem
g 14,27 .Chon1=90cm

+ Tinh todn theo diéu kién bién dang:

Do vong gidi han cho phép cta van san:
/
Do vong 16n nhat caa van khubn san:
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II.V61 JT=bxc%12 =225cm*
11,2x90* 90
— 128x1,1x10°x225 =0 197 < [f] = 400 = 0,225 (théa mén)
Ta chon khoang cach giira céc cot chéng bang 90cm 1a hop Iy.

c. Tinh toan, kiém tra xa go :

Chon diing xa g6 bang gd co tiét dién 8 x 10 cm c6 cac dic trung hinh hoc nhu

sau:
3 3
) o L b 84O _geg 67
Moémen quantinhJciaxago: J=12 12 (cm4)
2 2
. o bh” 80" _ 14333
Mo men khang uon W= 6 6 (cm3)

- Tai trong tac dung lén xa go:
gt = gs +q™9 =1427 + 650%0,08x0,1x1,1 = 1433 kG/m
qtc =" +q™9=1120 + 650 x 0,08 x 0,1= 1125 kG/m
M

- Theo diéu kienbén: o = W< [6] =100 Kg/cm?

|2 T2

Trong d6 : My = 1OW = 10W < [5]

10W|o \/10><133, 3x100

tt T A4 An

<V & = 14,33 = 95(cm) chon | =90 cm
- Theo diéu kién bién dang:

q,.I* | 11,25x90" 90

f= 128EJ < [f] =400 —, 128x11x10°X666,67 = 205 < 400 = 0,225 (thoa

man)
Ta chon khoang cach gitra céc cot chéng bang 90cm 1a hop Iy.
d. Cac v; tri gia cé thém.
- Tai céc vi tri caa 6 san du dinh s& 1a diém d6 bé téng tir cau truc thap xudng ta
phai gia ¢4 thém bang cac cot chdng.
- Twong ty nhu vay & c4c vi tri mép dam ngoai bién ta ciing phai gia ¢ thém
bang céc cot chong khi thay can thiét.
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5. Thiét ké van khuén cau thang:
a. Xdc dinh tdi trong tac dung 1én bdn thang:
- Tai trong tac dung 18n ban thang 1a luc phan bb déu gy bao gdom tinh tai cua bé
tdng ban thang, van khubn va cac hoat tai trong qua trinh thi céng .
- Tinh tai: Bao gom tai trong do bé téng cét thép ban thang va tai trong cua van
khuon ban thang.
+ Tai trong do bé téng cbt thép ban thang: Ban day 120mm.
P," = nxhxyan = 1,2x0,12x2500 = 360 (kG/m2) .
P = hxyen = 0,12x2500 =300 (KG/m2)
+ Tai trong do ban than van khudn ban: (chiéu day van khuén ¢ = 3 cm):
P, = nxyxoxb = 1,1x650x0,03x1=21,45(kG/m2)
P = yxoxb = 650x0,03x 1 =19,50 (KG/m2).
Vay ta cd: Tong tinh tai tinh toan: pt = 360 + 21,45 = 382 (KG/m2) .
Tong tinh tai tiéu chuan: p®® = 300 + 19,5 = 320 (kG/m2)
- Hoagt tdi: Bao gom hoat tai sinh ra do ngudi va phuong tién di chuyén trén ban
thang, do qua trinh dam bétong va do do6 bé tdng vao van khuon.
+ Hoat tai sinh ra do ngudi va phuong tién di chuyén trén bé mat ban
thang :
Pz = N .pe = 1,3x250 = 325 (kG/m2).
Trong d6 hoat tai tiéu chuan do ngudi va phuong tién di chuyén trén ban: py =
250kG/m2
+ Hoat tai sinh ra do qua trinh dam rung bé tong
Ps = N .p = 1,3x200 = 260 (kG/m2) .
+ Hoat tai sinh ra do qua trinh d6 bé tong
Ps = n.pe =1,3x400 = 520 (kG/m2) .
- Vay tong tai trong tac dung theo phuwong thang ding:
+Tng tai trong tinh ton tac dung 1&n ban véi b=1m Ia:
Pip = Pt +p3 +Ps +ps = 382+325+260+520 = 1487 ( kG/m2)
+ Tong tai trong tiéu chuan tac dung 18n ban véi b= 1m la:
Qo = 320 + 250+ 200 +400 = 1170 (KG/m/)
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- Ta quy ra tai trong tac dung theo phurong vudng goc véi van khudn ban thang
véi goc nghiéng cua ban thang la 29°;
+Tdng tai trong tinh ton tac dung 1&n ban véi b=1m Ia:
Pit = Pup X €0529°= 1380 ( kKG/m2)
+ Tong tai trong tiéu chuan tac dung 18n ban véi b= 1m Ia:
Otc = Qe X €0529° = 1090 (kG/m/)
b. Tinh toan kiém tra van bdn thang.
- So @6 tinh toan van ban thang 1a: Coi van ban thang nhu dam lién tuc ké Ién
cac gdi tya 1a cac xa go loai 1 (xa go 16p trén).
/
+ Tinh todn theo diéu kién ben:

tty 2

Mmax = 3 S[G].\N
10

- Momen khang udn cia tim van khuon san : W =b x 62 /6=150 (cm®)

/10. W
- [i] _ [10x100x150 _ 102em
q 13,8 .Chon1=90cm

+ Tinh todn theo diéu kién bién dang:

Do vong gidi han cho phép caa van ban thang:
/
Do vong Ion nhat caa van khuén ban thang:
II.V61 JT=bxc%12 =225 cm*
10,9x90* 90
— 128x1,1X10°X225 =() 19 < [f] = 400 = 0,225 (thoa man)
Ta chon khoang cach gitra céc cot chéng bang 90cm 1a hop 1y.

c. Tinh toan, kiém tra xa go :

Chon diing xa gé bang gd ¢ tiét dién 8 x 10 cm c6 cac dic trung hinh hoc nhu

sau:
3 3
. o L B0 g 67
Momen quantinhJcuaxago: J=12 12 ( cm4)
2 2
. o b _8X107 133,33
M6 men khang uon : W= 6 6 (cm3)
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- Tai trong tac dung 18n xa go:
qt = g +g™9 =1380 + 650x0,08x0,1x1,1 = 1386 KG/m
gtc = g+ =1090 + 650 x 0,08 x 0,1= 1095 kG/m
M

- Theo didukienbén: o = W < [o]=100 Kglcm?

it |2 tt.|2

q a4
Trong d6 : Mypax = 1OW = 10W < [5]

10W|o \/10><133, 3x100
—1<V & =\ 138  =972(cm)chonl=90cm
- Theo diéu kién bién dang:
q,.I* | 10,95x90* 90
f=128EJ < [f] =400 — 128x1,1x10°X666,67 =193 < 400 = 0,225 (thoa man)

Ta chon khoang cach gitra céc cot chéng bang 90cm 1a hop Iy.
I11. LAP BIEN PHAP KY THUAT VA TO CHUC THI CONG
1. Phan chia mit bang thi céng
- Lya chon phuong 4n to chic thi cong :
+ Ta chia lam 2 dot thi cong
Dot 1 : Thi cong cot.
Dot 2 : Thi cdng dam, san.
+ Do bé tong cot bang can truc thap, d6 bé tdng dam san bang can truc
thap.
+ Phan doan thi cdng theo khéi lwong bé téng cua cong trinh.
- Phan mdi tang lam 1 dot thi céng, thi cong céac cdng tac hét 1 tang roi chuyén
|&n céc tang khac cho dén hét.
- Phan doan thi ¢6ng: Do d6 bé tdng cot bang thu cdng nén viéc phan chia phan
doan thi cong phai dam bao dung yéu cau: khéi luong chénh léch giira cac phan
doan <25%, vi tri mach nging phai dam bao theo dung yéu cau ky thuat. Tir do
ta chia mat bang thi cong thanh 4 phan doan nhu hinh v&. Khéi lugng van
khuén cot thép timg phan khu duoc lay trung binh.
/
Mt bang phan doan thi cong tang dién hinh ( ting 2)
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/

Khéi lugng bé tdng cua phan doan nhé nhét trong timg dot 1a 13,1 m3; cua phan
doan 16n nhat 13 14,9m3. Nhu vay su chénh léch 1a 7,7%<25%.
Ta c6 bang khéi luong cac cong tac trong 1 phan doan nhu sau: Véi cac cong

tac cot thép, van khubn caa tirng phan doan dugc tinh trung binh.

/

2. Tinh toan cac thdng sbé té chic

a.Tinh toan thei gian thi cong

- Cong trinh duoc thi cdng theo 6 day chuyén chinh:

1.

o k~ wDn

6.

Lép dat c6t thép cot + Lap dat van khudn cot.

Do bé tong cot.

Théo van khuon cot va ghép van khubn dam san.

Lap dat cot thép dam, san.

Do bé tong dam san.

Thao van khudn dam san.

- Thoi gian thi cong cong trinh theo phuwong phap day chuyén duoc tinh toan

theo cong thuc:

Trong do:

ngay

T = To + (N-1)K=15+(4.5-1).1=34 ngay

N: Tong sb phan khu cong tac cho toan ngdi nha .

K: Sé ngay lam viéc trong mot phan khu cong tac K=1 ngay.

To: thoi gian hoan tat mot phan khu céng tac (gom 4 phan doan)
To= T+ Tt Ta+Ty+Ts+Te+T7+Tg

Ty
Ty
Ts:
Tyt

Ts:
Te:
T7:

Thoi gian lap van khudn va cot thép cot, T1=1 ngay

Thoi gian d6 betdng cot, T>=1 ngay

Thoi gian chd dé thdo van khudn cot. Ts=1 ngay

Thoi gian thao van khubn cot va lap van khuon dam san, T,=1

Thoi gian lap cbt thép dam san, Ts=1 ngay
Thoi gian d6 betong dam san, Te= 1 ngay
Thoi gian dudng hd betong vao mua he, T;=8 ngay
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Ts: Thoi gian thdo van khudn dam san, Ts=1 ngay
Vay To=15 ngay
b. Xdc dinh hé sé luan chuyén van khudn
- Chu ky str dung van khudn
Tu = Tyt T+ Ta+Ts+Ts+Te
Trong do:
T1: Thai gian 1ap van khudn cho mot phan doan, T1=1 ngay
T,: Thoi gian dat ¢t thép cho mét phan doan, To=1 ngay
Ts: Thoi gian d6 betong cho mét phan doan. Tz=1 ngay
T4: Thoi gian dugc phéo thao do van khuén cho mot phan doan,
T,=2 ngay vai van khudn khong chiu luc
T, = 10 ngay vai van khuén chiu luc
Ts: thoi gian thdo van khudn cho mét phan doan, Ts=1 ngay
Te: Thoi gian stra chita van khuon, Te= 1 ngay
Thay vao cbng thuac trén ta co:
Van khuon khong chiu luc: Ty= 7 ngay
Van khuon chiu luc : Ty = 15 ngay
- Sb khu vuc can ché tao van khuén:
+ Van khuén khéng chiu luc:

w7,
Nw= =1 (khu)
+ Van khuén chiu luc:
TV
T 45
Ny= 1=1 (khu)
- Hé s6 luan chuyén van khuén:
, N_20_,4
+Déi véi van khudn khong chiu lyc: n= Nw 7
, N _20_43
+Déi véi van khudn khong chiu lyc: n= Nw 15

N: tong s6 phan khu toan céng trinh
3. Tinh toan lwa chon may moc phuc vu thi cong
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a. Lwa chegn can truc

- Ta c6 chiéu cao cong trinh la 17,5m. Bé rong cong trinh 1a 8,5m, chiéu dai
cong trinh la 42,4m; diéu kién mit bang chat hep. Véi dic diém trén ta chon can
tryc thap chay trén ray dé van chuyén vat liéu 1én cao vat liéu va do bétong.

Cac thong s6 dé chon can tryc 1a :

[ Chiéu cao nang méc : Hyc

O Strc nang yéu cau : Qye

N Do v6i yéu cau : Ryc

[ Ning suét can tryc dé tranh lang phi.
/

+ Chiéu cao nang moc:. 1a khoang cach tr chan cong trinh dén chi€u cao cua

moc cau.
Vi cau ¢6 can nam ngang, chiéu cao moc cau dugc tinh toan theo cong thirc
Hyc = Het + hat + hex + hy

Trong d6: Hy: Chiéu cao cua cong trinh (17,5 m so véi cot tu
nhién)

hat: Khoang cach an toan léy Im
hge Chiéu cao ciu kién, xét cho thung chira bé tong, léy 1,5m
h: Chiéu cao moc cau va dung cu treo budc 1,5m

Hye=175+1+15+15=225m
+ D¢ Vi yéu cdau: Ryc chon phai dam bao cac yéu cau:
An toan cho cong trinh lan can
Ban kinh hoat dong la 16n nhat
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Ban kinh hoat dong la 16n nhat
Khong gay trd ngai cho cac cong viéc khac
An toan cong truong

- Can truc chay trén ray nén ban kinh dugc tinh khi quay tay can dén vi tri xa

nhat dugc x4c dinh theo cong thuc sau: Ry >S+B

Trong d6 : B, L: 1a cac thong s6 chiéu rong nha (8,5m) va chiéu dai nha (42,4 m).

S: 1a khoang an toan va khoang céch xa nhat tir vi tri an toan toi mép xa
nhét caa cong trinh: S>r +0,8

r: Khoang cach tir tdm can truc dén mép ngoai déi trong.

L4g= Chiéu rong dan giao lgg= 1,2 m

Ss= Khoang cach tir giao dén mép cong trinh Sz= 0,3 m

S,= Khoang cach an toan lay S4=2 m

S=3+12+40,3+2=6,5m

Vay: Ryc>6,5+8,5=15m

+ Sirc ndng yéu cau: duge tinh toan dua vao khéi lwong phuc vu chinh 14 thing

chtra bé tong c6 trong luong bé tong va thung do (0,6m°)
Qyc =0,6x2500x1,1 = 1750(kg) = 1,75 (T);

- Dua vao cac thong sb trén chon can GTMR-400A c6 tim véi toi da 1a 28m
tuong dwong tai trong dau can 2,2 tan. Tai trong Max cta cdu 1a 5,6 tan. Chiéu
cao tu dig voi than can truc 1,6m x 1,6m 1a 30,7m.

+ Van tdc nang: Vaang = 33 (M/ph) = 0,55 (M/s)

+ Van téc quay thap: Vquay = 0,8 (v/ph)

+ Van tdc xe con: Vyecon = 58 (M/ph) = 0,97 (m/s)

+ Cong suat dong co:  32,2kW

- Chiéu dai duong ray: L=Li+L,+2L5=(42,4-23)+3+2x0,5=23,4m

Trong do:
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+ L1: khoang cach giira 2 vi tri giéi han cua truc quay may ma tai d6 can
tryc van bao quat dugc diém xa nhét cua cong trinh (=Lcong trinh-b)

+12: bé rong ban dé cta can truc.

+L3: Chiéu dai doan mut dau ray (>=0,5m)

+b: Khoang cach tir vi tri gidi han cta truc quay may dén mép cong trinh:

b</R?—(S +B)? = /282 —(6,5+8,5)* =23m
Vay ta chon chiéu dai ray voi 5 doan ray ( 1 modul ray bang 6,25m) c6 chiéu
dai 31,25m.
* Tinh toan nang sudt can truc thap: N = Q.Nek. Krai. Kig
Trong do:
- K 1a hé s st dung tai trong, ta léy Kwi=0,9
- Kig 12 hé s6 sir dung thoi gian, ta ldy K;=0,85
n, = 8.60

- Nek 12 86 chu ky 1am viéc trong 1 ca (8 tiéng), ta co To (phut)
- Trong d6: Tex = 2.(T1 + T2 + Tquay) + Thuoe + Tthao
+ T, 1a thoi gian nang (ha) vat tir mat dat 1én tang cao nhat véi khoang cach an
toan dé ha vat, khoang cach nang 1a 21+ 1,5=22,5 (m), ta c6 Ty = 22,8/33 =
0,7phdt,
+ T, 1a thoi gian ha (ning) vat xudng san tang trén cung, khoang cach ha la
1,5m, ta co
T, =1,5/33 = 0,06 phut,
+ Tquay 12 thot gian cho thap quay voi1 goc qua lon nhat trong trudng hop thi
cong bat loi nhat, goc quay max 1a 180° (0,5 vong) ta 6 Tquay = 0,5/0,8=0,625
phat
+ Thoi gian budc va thao vat lay tong cong 1a 8 phut
Thay vao, taco: T =2x(0,7+0,06 + 0,625) + 8 = 11,6 (phut)

N = 480/11,6 =41 (lan)
- Ning suét can tryc trong 1 ca 1a N = 4x41x0,9%0,85 = 116,28 (T4n)
- Nang suét van chuyén bé tong trong 1 ca 1a V= 41x0,6x0,9=22,4 (m%) (tinh voi

tang cao nhat) > Khdi lugng bé tong 16n nhit trong 1 phan doan 1a 14,9m3
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* Kiém tra khoi lwong vdn chuyén cia can truc thdp trong 1 ca
Khéi lugng van khuén sir dung trong 1 ca la:

Q1 = 1,1x390 x0,003x7,85 = 10,1 (T4n/ca)

Khdi lugng cot thép sir dung trong phan doan 6n nhat 1a
Q,=1,0 (Tan/ca)

Khéi luong bé tdng dam san can van chuyén 16n nhat 1a 14,9 m3 | khéi luong
bé téng can van chuyén la

=>Q;=1,1x14,9%x 2,5 =42 (Tan/ca)
Khéi lwong cot chéng - xa gd : Q4 = 80%.Q; = 8,08 (T)

Khéi luong 16n nhat can van chuyén trong 1 ngay 1a Q = 62 Tan < N = 116,28 Tan
Véi niang suét can tryc da chon dam bao phuc vu van chuyén van khudn va ct
thép, bé tdng phuc vu thi cong trong 1 ngay.

b. Chon may vin thing
Pé phuc vu cong tac giao thong theo phuong dung ta st dung van thiang 1ong
Model : HP-VTL 100.80 do hdng Hoa Phat cung cap c6 cac thdng sb ki thuat
sau:

+ Trong luong tai ude dinh: 1000Kg.

+ Sb nguoi nang duoc : 12 ngudi.

+ Tdc d6 nang: 38m/ph

+ Chiéu cao nang tiéu chuan : 25m

+ Chiéu cao nang I6n nhat: 40m

+ Pong co nang chuyén dung: Cong suat 22 KW.
c. Chon mdy dam bétong

- Khéi lugng bé téng cot: 2,2 m?, chon may 1 may dam dui U50 niang suat dam
10m3/ca.

- Khéi lwong bé tdng dam san 12 14,9 m?

Ta chon may dam ban U5 c6 cac théng sé ki thuét sau:

+Thoi gian dam bé téng: 50s
+Ban kinh tac dung: 20 + 30 cm.,
+Chiéu sau Iép dam: 10 + 30 cm
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Theo bang cac théng sé ky thuat cia dam U5 ta co niang suit cua dam la
10mé/h.

Néu ta lay k=0,8 thi ning suat may dam la: N=0,8x10x8=64 m%/ca

Chon 1 may d¢am ban U5 c6 niang suat 10 m3/ h.

d. May trgn bé tong

- Do ¢dng trinh str dung bé tong do tai cong truong nén ta phai tinh toan may
tron bé téng.

- Chon may tron bé tdng SB-30V c6 cé4c thdng sé ky thuat:

+ Thé tich thang tron : 250 (lit)

+ Thé tich xuat liéu : 165 (lit)
+ Tdc d6 quay thing : 20 (vong/phut)
+ COng suat dong co 14,1 (kW)

+ Thoi gian tron : 60 ()

- Nang suat may tron: N = Vy.Ku.Nek.Kig

+ Vy - thé tich xuat liéu caa thing tron

+ Ky - hé s xuét lieu ka=0,7

+ kg - hé s6 st dung thoi gian kg = 0,7

+ Nek - 56 chu ky thuc hién trong 1 gio Nex = 3600/ Tk

Tk=ti+h+1t3

+ t1 - Thoi gian d6 cdt liéu vao may  t1 =20 (s)

+ 12 - Thoi gian tron t2 =60 (s)

+ t3 - Thoi gian d6 cot lieura  t3 = 20 (S)

— T =20 + 60 + 20 = 100 (s)
— Ning suat may tron trong 1 ca lam viéc 8 gio la

Nca = 8%0,165%0,7x(3600/100)%0,7 = 22 (m3/ca)

Nea >14,9(m®) 1a khéi luong thi cong bé tdng dam san 16n nhat trong 1 ca. —
Chon 1 méay
4. Bién phap k¥ thuat thi cong
Cong trinh 1 nha cao ting, khung bé tong c6t thép nén viéce thi cong rat phirc
tap va ton nhiéu thoi gian, nhan luc, vat luc, doi hoi phai ¢ su gidm sat chat ché
cua cac can bg thi cong.
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4.1 .Bién phéap thi cong cét

a - Xac dinh tim, truc cot
- Dung 2 may kinh vi dit theo 2 phuong vudng goc dé dinh vj vi trf tim cét caa
cot, cac mdc dat van khuon, son va danh dau cac vi tri nay dé cac to, doi thi
cong dé dang xac dinh chinh xac cac méc, vi tri yéu cau.

b - Lap dung cot thép
- Yéu cau cua cdt thép dung dé thi cong 1a:

+ Cot thép phai duoc dung dung sb liéu, chung loai, duong kinh, kich
thudc, s6 luong va vj tri.

+ Cot thép phai sach, khong han ri, khong dinh ban, dic biét 1a dau md.

+ Khi gia céng: Cat, uon, kéo han cét thép tranh khong 1am thay doi tinh
chat co 1y cua cot thép.

- Lap dung cét thép:

+Cbt thép duoc gia cong & phia dudi, cat udn theo dung hinh dang va kich
thude thiét ké, xép dit theo timg chung loai, budc thanh bo dé thuan tién cho
viéc dung can cau van chuyén 1én vi tri lép dat.

+ Pé thi cong cOt thudn tién, qua trinh bude et thép phai duogc thuc hién trude
khi ghép van khudn .C6t thép dugc budc bang cac day thép mém d = 1mm, cac
khoang ndi phai dung yéu cau k¥ thut .Phai dung cac con ké bang bé tong
nham dam bao vi tri va chiéu day 16p bao vé cho cdt thép.

- N&i ¢t thép (budc hodc han) theo tiéu chuan thiét ké: Trén mot mat cit ngang
khong ndi quéa 25% dién tich tong cong caa cot thép chiu luc véi thép tron tron
va khéng quéa 50% vai thép cd go .Chiéu dai néi buoc theo TCVN 4453-95 va
khong nho hon 250mm véi thép chiu kéo va 200mm véi thép chiu nén.

- Viéc lap dung cot thép phai dam bao:

+ Cac bd phan lap dung trudc khong gay anh huong, can tré dén cac bo phan
lap dung sau.

+ C6 bién phap gitr 6n dinh vi tri c¢bt thép, dam bao khong bién dang trong qua
trinh thi cong.

+ Sau khi léng va budc xong ¢t dai, ¢d dinh tam ta lép van khuon cot.

¢ - Ghép van khuén, cot
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- Yéu cau chung:
+ Pam bao dung hinh dang, kich thudc theo yéu cau thiét ké.
+ Dam bao d6 bén vitng on dinh trong khi thi cong .
+Pam bao d6 kin thit, thao d& dé dang.
- Bién phap: Do lip van khuén sau khi dat cbt thép nén trudc khi ghép van
khudn can 1am vé sinh chan cot, chan véch.
+ Ta d6 trudc mot doan cot co chiéu cao 10-15 cm dé lam gia, ghép van
khuon duoc chinh xac.

+ Van khuén cot dugc gia cbng theo tirng mang theo kich thudc cot .Ghép hop
3 mat, ludn hop van khudn vao cot di duoc dat cot thép sau d6 1ap tiép mat con
lai.

+ Dung gong dé cb dinh hop van, khoang céch céc gong theo tinh toan.

+ Biéu chinh lai vi tri tim cot va on dinh cot bang cac thanh chéng xién c6 ren
diéu chinh va cac day neo.
d — D6 bé tdng cot
- Bé tdng can duoc tinh todn viéc tron sao cho du khéi lwong thi cong va khdng
gay ra gian doan trong qua trinh tron va do.
- Viéc van chuyén va d6 bé tong tai cong trudng duoc thuc hién bing can truc
thap c6 nhugce diém 14 tbc d6 cham, ning suét thip . Do d6 mudn sir dung co
hiéu qua viéc db bé tong biang can truc thap phai té chirc that tt, cong tac chuan
bi phai day du, khong dé can truc phai cho doi.
- Tai dau tap két vira bé tong: Vira bé tong duoc do vao thung chia vira. Su
dung it nhat 2 thing chua vita dé trong khi can truc cau thing nay thi nap vira
vao cho thung kia . Khi can truc ha thung thir nhat xuéng thdo mac cau ra thi
thing thtr hai da sdn sang c6 thé moc cau vao va cau dugc ludn, khdng phai cho
doi .Phai chuan bi mat bang va cong nhan dé diéu chinh ha thing xubng ding vi
tri, thédo 1dp mdc cau duoc nhanh.
- Tai dau d6 bé téng: Phai c6 su nhip nhang va an khop giita nguoi d6 bé tong
va nguoi lai cau Pau tién 1a dinh vi vi tri d6 bé tong cua thung vira dang cau
1én, sau d6 1a cach d6 nhu thé nao, d6 mot chd hay nhiéu vi tri, d6 day hay
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mong, pham vi d6 vita bé téng .Viéc nay duoc thuc hién nho sy diéu khién caa
mot ngudi hudng dan cau.

- Thuing chira vita bé tong c6 co ché nap bé tong vao va d6 bé tdng ra riéng biét,
diéu khién d& dang .Cong nhan do bé tong ding trén cac san cdng tac thuc hién
viéc d6 bé tong.

- Pé tang kha nang thao tac va dua bé tong xudng gan vi tri do, tranh cho bé
téng bi phan tang khi roi tu do tir 46 cao hon 3,5m xudng, cé thé lap thém céc
thiét bi phu nhu phéu do, ng voi voi, dng vai bat, ng cao su.

- Bé tong dugc do thanh ting 16p, chiéu day mdi 16p d6 30-40cm, dam k§ bang
dam dui sau d6 méi do 16p bé tong tiép theo.

- Khi d6 ciing nhu khi dam bé téng can cht y khong gay va dap lam sai léch vi
tri cot thép.

- Khi d6 bé tdng xong can lam vé sinh sach s& thing chira bé tong dé chuan bi
cho lan do sau.

e - Cong tac thao van khuodn.

- Van khudn cot 12 loai van khudn khong chiu luc do d6 sau khi d6 bé tong dugc
1 ngay ta tién hanh thao van khudn cot.

- Théo van khudn cot xong mai lap van khudn dam, san, vi vay khi thao vén
khubn cot ta dé lai mot phan phia trén dau cot (nhu trong thiét ké) dé lién két
vé6i van khudn dam.

- Van khuon dugc théo theo nguyén tic: “Cai nao lap trudc thi thédo sau, cai nao
lip sau thi thao trudc”.

- Viéc tach, cay van khuén ra khoi bé tong phai dugc thuc hién mot céch can
than tranh lam hong van khuén va lam st mé bé tong.

- bé théo d& van khudn duoc dé dang, ngudi ta ding cac don nho dinh, kim, xa
beng va nhiing thiét bi khac.

- Can nghién ctu k¥ sy truyén luc trong hé van khuén da lip dé thao d& duoc an
toan.

4.2. Bign phép thi cong dam san.

a - Lap dung van khudn dam, san
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- Cot chéng véan khudn sir dung déu bang gd. Do d6 phai dam bao cac yéu cau
cta van khuon goé nhu: Khong muc nat, dap gay, cong vénh,...
- Pau tién ta lap dung hé gido chdng trudc, c¢d sir dung cac ném & dudi chan dé
diéu chinh d6 cao cua cot chong sao cho ding cao do thiét ké.
- Sau d6 tién hanh dit cac van ddy, van thanh, van san.
- Kiém tra lai d6 bang phang va kin thit caa khuén.
b - Cong tac cét thép dam, san
- Lap dung cbt thép: Ciing twong tw nhu ddi vai cot thép cot. Cot thép duoc gia
cong & phia dudi, cit udn theo ding hinh dang va kich thudc thiét ké, xép dat
theo ting chung loai, budc thanh bo dé thuan tién cho viéc dung can cau van
chuyén 1én vi tri lap dat.
- Trudc khi do bé tong can kiém tra lai xem cot thép da du sé lugng, dung
chung loai, dung vi tri hay chua, vé sinh ¢t thép, tudi nudc cho am bé mat van
khuon.
¢ - Cong tac bé tdng dam, san
- Bé tong dugc d6 bang can truc thap.
-Dé khdng ché chiéu day san, ta ché tao nhitng cot mdc bang bé tong cé chiéu
cao bang chiéu day san (h = 10cm).
+ Y&u cdu vé vira bé tong:
- Vita bé tong phai dugc tron déu va dam bao ddng nhat thanh phan.
- Phai dat dugc mac thiét ké: vat liéu phai ding ching loai, phai sach, phai duoc
can dong dung thanh phan theo yéu cau thiét ké.
- Thoi gian tron, van chuyén, d6, dam phai dugc rat ngan, khong duoc kéo dai
thoi gian ninh két ctia xi mang.
- Bé tong phai dam bao do sut theo thiét ké dé thi cong, dép ung duoc yéu cau két cau.
- Phai kiém tra ép thi nghiém nhitng mu bé tong 15x15x15(cm) duoc duc ngay
tai hién truong, sau 28 ngay va dugc bao dudng trong diéu kién gan gidng nhu
bao dudng bé tong trong cong truong cd sy ching kién cia tat ca cac bén. Quy
dinh cr 60 m® bé tong thi phai duc mot to ba mau.
+ Thi cbng bé tong:

Sau khi cong tac chuan bi hoan tat thi bat dau thi cong:
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- B6 bétong theo phuong phap do tir xa vé gan so vai vi tri can truc. Trudc tién
d6 bé tdng vao dam, hudng do bé tdng dam theo hudng d6 bé tong san, d6 dén
dau ta tién hanh kéo 6ng bé tong db dén do.

- B6 tri ba cong nhan theo sat voi d6 va ding cao san bé tng cho phang va déu.

- D6 dugc mot doan thi tién hanh dam, dam bé téng dam bang dam dui va san
bang dam ban. Cach ddm dam dui da trinh bay & cac phan trudc con dam ban
thi tién hanh nhu sau:

- Kéo dam tir tir va dam bao vi tri sau géi 18n vi tri trudc tir 5-10cm.

- bam bao gio thay vira bétdng khong sut IGn rd rét va trén mat ndi nudc xi
ming thi thoi tranh dam mot chd 1au qua bétdng sé bi phan tang. Thuong thi
khoang 30-50s.

- Sau khi @6 xong khu vuc nay thi lui lai va kéo bé tong ra dé dam, tiép tuc do
bé tdng o phan phia sau dam bao thai gian nhanh nhat.

+ Cong tac bao diwong bé tdng dam san:

- Bé téng sau khi do tir 1012h dwoc bdo dwéng theo tiéu chudn Viét Nam 4453-
1995. Cén chit y tranh khéng cho béténg bi va cham trong thoi ky dong cing.
Bé tong duwoc tudi nuée thuong xuyén dé gite do am yéu cdu. Thoi gian bdo
duong bé tong theo bang 24 TCVN 4453-1995. Viéc theo doi bao duong bé tong
dwoc cdc ky su thi cong ghi lai trong nhat ky thi cong.

- Bé tong phai duoc bao dudng trong diéu kién va d6 am thich hop.

- Bé tong méi do xong phai duge che chin dé khong bi anh hudng cua nang
mua thoi gian bat dau tién hanh bao dudng nhu sau:

+ Néu troi nong thi sau 2 3 gio.

+ Néu troi mat thi sau 12 24 gio.

- Phuong phap bao dudng:

+ Tudi nude: Bé tong phai dugc gitt m it nhét 1a 7 ngdy dém, hai ngay
dau dé giir 46 am cho bé tong ¢ hai gid tudi nude mot 1an, 1an dau twdi nude
sau khi d6 bé tong 47 gid, nhitng ngay sau 310 gid twdi nude mot 1an tuy thudce
vao nhiét d6 moi truong (nhiét 4o cang cao thi tudi nude cang nhiéu va nguoc
la1).

166



+ Bao dudng bang keo: Loai keo pho bién nhat 1a keo SIKA, sir dung
keo bom 1én bé mat két ciu, nd 1am giam su mét nude do bde hoi va dam bao
cho bé tong c¢6 dugc do am can thiét.

- Viéc di lai trén bé tong chi cho phép khi bé tong dat 24 (kG/cm?).
d - Cong tac thdo van khubn dam, san
- Viéc thao van khudn chiju luc duoc tién hanh khi bé tong dat 100% cudng do
thiét ké (khoang 24 ngay véi nhiét do 20°C) .(Dam nhip 7+8m)
- Théo van khudn theo cac nguyén tic nhu di néi & phan thao van khuén cot.
5. An toan lao dgng trong thi cong
5.1. An toan lao déng trong cac cong tac
a. Dung lap, théo dé dan giao.
- Khéng dugc st dung dan gido: C6 bién dang, ran nat, mon gi hoic thiéu cac
bo phan: méc neo, giang...
- Khe ho gitra san cong tac va tuong cong trinh >0,05 m khi xay va 0,2 m khi
trat.
- Céc cot gian gio phai duoc dat trén vat ké on dinh.
- Cam xép tai 1én gian gido, noi ngoai nhirng vi tri da qui dinh.
- Khi dan gido cao hon 6m phai 1am it nhat 2 san cong tac: San 1am viéc bén
trén, san bao vé bén dudi.
- Khi dan gido cao hon 12 m phai 1am cau thang. D¢ ddc cua cau thang < 60°
- L6 hdng ¢ san cong tac dé 1&8n xudng phai co lan can bao vé ¢ 3 phia.
- Thudng xuyén kiém tra tat ca cac bo phan két cau cua dan giao, gia d&, dé kip
thoi phat hién tinh trang hu hong cua dan gido dé c6 bién phap sta chita kip
thoi.
- Khi thao d& dan gi&o phai c6 rao ngan, bién cam ngudi qua lai. Cam théo do
dan gi4o bang cach giat db.
- Khéng dung lap, thdo d& hozc 1am viéc trén dan gido va khi troi mua to, giong
bao hoic gi6 cap 5 tra 1én.
b. Cong tac gia cong, lap dung coffa.
- Coffa dung dé d& két cau bé tdng phai duoc ché tao va lip dung theo ding yéu
cau trong thiét ké thi cong da duoc duyét.
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- Coffa ghép thanh khéi Ion phai dam bao viing chac khi cau lap va khi cau lap
phai tranh va cham vao céc bo két cau da lap trudc.

- Khong duoc dé trén coffa nhirng thiét bi vat liéu khdng co trong thiét ké, ké ca
khéng cho nhitng ngudi khong truc tiép tham gia vao viéc d6 bé tong dang trén
coffa.

- Cam dat va chat xép cac tam coffa cac bo phan cua coffa 1én chiéu nghi cau
thang, 1én ban cdng, céac 16i di sat canh 16 hong hoic cac mép ngoai caa cong
trinh. Khi chua giang kéo ching.

- Trude khi d6 bé téng can bo k¥ thuat thi cong phai kiém tra coffa, nén c6 hu
hong phai stra chira ngay. Khu vuc sira chita phai ¢ rao ngan, bién bao.

c. Cong tac gia cdng lap dung cot thép.

- Gia cong cot thép phai duoc tién hanh & khu vuyc riéng, xung quanh cé rao
chan va bién bao.

- Cat, ubn, kéo cdt thép phai dung nhitng thiét bi chuyén dung, phai cé bién
phap ngin ngira thép vang khi cat ¢t thép ¢ doan dai hon hoic bang 0,3m.

- Ban gia cong cét thép phai duoc ¢b dinh chic chan, néu ban gia cong cot thép
c6 c¢éng nhan 1am viéc & hai gia thi & gitra phai c6 ludi thép bao vé cao it nhat 1a
1,0 m. Ct thép da lam xong phai dé ding chd quy dinh.

- Khi nan thang thép tron cudn biang may phai che chan bao hiém & truc cuon
truéc khi mé may, him dong co khi dua dau ndi thép vao truc cudn.

- Khi gia cong cét thép va lam sach ri phai trang bi day du phuong tién bao vé
ca nhan cho céng nhan.

- Khong diing kéo tay khi cat cac thanh thép thanh cac mau ngan hon 30cm.

- Truéc khi chuyén nhiing tim ludi khung cét thép dén vi tri lap dat phai kiém
tra cac moi han, nit buoc. Khi cat bé nhiing phan thép thira & trén cao cong
nhan phai deo day an toan, bén dudi phai c6 bién b4o. Khi han cét thép cho can
tuan theo chat ché qui dinh caa quy pham.

- Bugc cét thép phai dung dung cu chuy@n dung, cim budc bang tay cho phép
trong thiét ké.

- Khi dyng lap cét thép gan duong day dan dién phai cat dién, treong hop khong
cit duoc dién phai co bién phap ngin ngira cot thép va cham vao day dién.
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d. D6 va dam bé tong.

- Tru6e khi d6 bé tdng can bo ky thuat thi cong phai kiém tra viéc lap dat coffa,
cot thép, dan gido, san cong tac, dudng van chuyén. Chi dugc tién hanh d6 sau
khi da c¢6 van ban xac nhan.

- L6i qua lai dudi khu vuc dang d6 bé tong phai co rio ngin va bién cam.
Truong hop bat budc co ngudi qua lai can 1am nhiing tim che ¢ phia trén 16i
qua lai do.

- Cam ngudi khdng c6 nhiém vu dang & san rét vira bé tong. Cong nhan lam
nhiém vu dinh hudng, diéu chinh may, voi bom d6 bé téng phai c6 ging, ung.

- Khi dung dam rung dé dam bé téng can:

+ Nbi dat véi vo dam rung.

+ Dung day buoc cach dién néi tir bang phan phdi dén dong co dién cua dam.

+ Lam sach dam rung, lau khd va quan day dan khi lam viéc.

+ Nging dam rung tir 5-7 phit sau mdi lan 1am viéc lién tuc tir 30-35 phut.

+ COng nhan van hanh may phai dugc trang bi ting cao su cach dién va cac
phuong tién bao vé c& nhan khac.

e. Thao do coffa.

- Chi duoc thdo do coffa sau khi bé tong da dat cuong dd qui dinh theo hudng
dan cua can bo ki thuat thi cong.

- Khi thdo d& coffa phai thao theo trinh tu hop ly phai c6 bién phap dé phing
coffa roi, hoac két cau cong trinh bi sap d6 bat ngd. Noi théao coffa phai ¢ rao
ngin va bién bao.

- Trudc khi thao coffa phai thu gon hét cac vat lidu thira va cac thiét bj dat trén
cac bo phan cong trinh sap théo coffa.

- Khi théo coffa phai thuong xuyén quan sét tinh trang cac bo phan két cau, néu
c6 hién twong bién dang phai ngirng thao va bo cao cho can bo ky thuat thi
cong biét.

- Sau khi théo coffa phai che chin céc 16 hong cua cong trinh khong duoc dé
coffa di thao 1én san cong tac hoic ném coffa tir trén xubng, coffa sau khi théo

phai dugc dé vao noi qui dinh.
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- Théo d& coffa d6i voi nhitng khoang d6 bé tdng cbt thép ¢ khau do 16n phai
thue hién day du yéu cau néu trong thiét ké vé chéng d tam thoi.

5.2. Cong tac phong chéng chay né va vé sinh

- Vi diéu kién trong quéa trinh thi cong van phai duy tri hoat dong binh thudng
ctia co quan. Cho nén viéc thi cong xay dung khéng nhiing phai bao dam yéu
cau cua thiét ké, bao d¢am quy trinh, quy pham k¥ thuat, bao dam tién do da lap
ma con phai gitr gin trat tu an ninh, vé sinh moi trueong va ndi quy chung trong co
quan va cua dia phuong.

- V6i diéu kién dia ly, kinh té xa hoi ¢ lién quan dén dia diém xay dung cong
trinh, nén viéc to chuc thi cong xay dung cong trinh phai bao dam céc yéu té
khong gay anh hudng dén khu vuc 1an can va bao dam vé sinh méi truong 1a
van dé can quan tdm va dé ra nhiing bién phap sau :

+ Pao ranh xt Iy nuwdc mat va nudce thai thi cong.

+ B6 tri bai tap két vat liéu, kho xuong cua cong truong bao dam hop vé sinh
gon gang, sach sg.

+ Han ché dén muc téi da viéc gay bui trong thi cdng. Cac loai vat liéu thai trén
cao khi dua xudng phai déng bao, khong vat bura cac loai vat liéu roi tir cac
tang nha xudng dat.

+ Cu nhan vién bao vé cong truong 24/24 gio.

+ Gi4o duc, nhac nhd nguoi lao dong bao vé canh quan, cay xanh va cac vat
kién triic khac trén mat bang thi cong .

+ Han ché viéc thi cong ban dém tir 21 gid dén 5 gio sang.

+ Khong sir dung may moc thiét b thi cong gay tiéng 6n quéa lam anh huong
dén khu vuc xung quanh. Bé tri nhitng ngay thi céng bang co gidi may moc
nhiéu vao nhitng ngay thir bay, chii nhat.

+ Thuc hién tét cac quy dinh vé sir dung dién trong thi cong dé dé phong cham
chap gay ra hoa hoan.

» Bién phap chira chay:

Céc bién phép k¥ thuat co ban: 6 bién phap
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- Quan ly chit ché chét chay, ngudn lira, ngudn nhiét va cac thiét bi , cac chat
sinh ltra, sinh nhiét trong san xuét , trong sinh hoat.
- Bam bao khoang cach an toan gitra khu 1am viéc vai cac thiét bi, chat chay va
ngudn nhiét , la.
- Céch ly chét chay véi cac ngudn nhiét ¢ thé tu phat sinh.
- Han ché t&i marc thap nhét sé luong céc chat chay trong san xuat, bao quan va
thuong xuyén Kiém tra, khong dé ro ri.
- Lip dt cac hé thong chdng chay né, ciru chita chay no va hé théng bao chay —
nd nhanh nhat, sém nhat.
- Trang bi hé thng chita chay no tu dong, phuong tién, cong cu chita chay no di
dong, xach tay.

» Cac bién phap bao vé phong ngura chay xay ra:
- Truyén dat va pho bién kién thic phong chong chay nd toi tat ca nhan vién
tham gia lao dong san xuat trén cong trudng. Hiéu va nam bat dugc cac diéu
kién can — du giira cac yéu td gay chay: Chat chay, 6xy, ngudn lwra va ti 18 giira
chang tich hop s& 1am nguyén nhan gay ra cac vu chay nd.
- Mua sam céc trang thiét bi PCCC dit tai c4c vi tri theo qui dinh an toan phong
chéy.
- Lap phuong an b tri mat bang san xuét phu hop véi quy dinh mat bang va cac
khoang céach an toan phong chay va khi chita chay, theo an toan phong chay.
- Thanh lap doi kiém tra phong chay va chita chay tai hién truong, qui dinh
nhiém vy, trach nhiém va quyén loi cu thé khi thi cong.

» V¢ sinh moi truong lao dong:
- Trong qua trinh thi cong va lao dong san xuat & trén cong truong xay dung co
nhiéu yéu té bét loi tic dung 1én co thé con ngudi gay anh huéng xau dén stc
khoé con ngudi va méi truong xung quanh nén ching ta phai cd gang tim cach
han ché bang céch gitt vé sinh lao dong.
- Phai c6 hé thdng thu nudce thai loc cat trude khi thai ra ngoai hé théng thoat
nude bén ngoai. Khong dé nudc ban ra khu vyc xung quanh.
- Han ché bui va tiéng 6n bang hé thong ludi ni 16ng mat ngoai giéo, phé thai
phai duoc van chuyén xudng d6 vao noi quy dinh.
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- Dat va phé thai van chuyén di biang cac xe chuyén dung cd thing kin hoic bat
bao che kin. Xe trude khi ra khoi cong trudng phai duoc rira sach xe va 16p xe.
- Moi ngudi déu phai ¢6 y thuc gii gin vé sinh chung.
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CHUONG III - LAP TONG TIEN PO THI CONG

I. TINH KHOI LUQNG CAC CONG TAC HOAN THIEN, MAI
1. Khéi lweng cdng tac cho cac cong viéc phan hoan thién
- Do mat bang va cong nang str dung cua céc tang 1a twong di gidng nhau, céc
cdng Vviéc cua cac tang ciing twong d6i gidng nhau, cac cong viéc phan hoan
thién ciing khong c6 gian doan hoic yéu cau ky thuat 12 lién khi giéng nhu khi
d6 bé tong nén ta chon thong ké cac cong viéc phan hoan thién dbi vai tang dién
hinh 1 tang 2.
a. Cong tac xady tuwong
- Dién tich tuong ngoai (twong 220):
Sng= 2X(42,4+8,5)x3,5%0,7= 249,4 (m?)
- Dién tich tuong trong (tuong 220):
Si1=(8,5x8+34,8)x3,5x0,8=287,8 (m?)
- Khéi lugng cong tac xay tudng la:
+ Tuong 220 : S1= (249,4 +287,8)x0,22=118,2 (m?)
b. Cong tac trat twong
- Trat twong ngoai: S'= Spg=249,4 (m?)
- Trat tudng trong: S?= Sy +2XSi1 =249,4+2x287,8= 825 (m?)
- Trét tran: S3= 42,4 x 8,5= 360,4 (m?)
c. Cong tac lat nén
- Dién tich 14t nén: S=42,4 x 8,5= 360,4 (m?)
d. Cong tac khac
- Khéi lugng cong tac lip cua
S= Sng= 2X(42,4+8,5)x3,5%0,3 + (8,5x8+34,8)x3,5x0,2 = 178,8 (m?)
- Khéi luong cong tac son :
Son trong: S=S%+ S3 =825 + 360,4= 1185,4 (m?)
Son ngoai: S= S$'=249,4 (m?)
- Khéi lugng cong tac dién nudc: Cong dién nudc s& duoc tinh 1a 0,2h cong /
1m2 san.
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- Ta c6 khéi lwgng céc cong tac phan hoan thién duoc thdng ké trong bang sau:
/

- B4i voi cong tac trat ngoai, son ngoai: vi Iy do phai 1am tir trén xubng nén sau
khi thi cdng xong phan thd ta mdi c6 thé tién hanh dugc. Dé rit ngan thoi gian
thi céng, ta ldy mdi tang 1a 1 phan doan thi cong.

- P6i Vi cong tac: xay tuong, duc dudng dién nudc, trat trong, op lat khu vé
sinh,ta chia thanh 4 phan doan cho 1 ting giéng nhu thi cong phan tho dé dam
bao cling mot day chuyén cong nang.

2. Khdi lweng cong tac cho cac cong viéc phan mai

- Khéi lwong cac cong viéc nhu : Xay tuong thu hoi 220, xdy tuong mai, lang
vita xi mang, lop mai ton xa go.

- Ta c6 khéi lugng céc cong tac phan mai duoc cho ¢ trong bang sau :

/

I1. TIEN PQ THI CONG

Tir khéi luong lao dong cua phan ngam, phan than, phan hoan thién, phan mai
ta gop tat ca cac cong tac lai thanh 1 day chuyén thi cdng véi cac thong sb nhu
nhan cdng, may mac, thoi gian thi cdng, sé ca 1am viéc trong 1 phan doan nhu

sau
| Bienchéte | M0
stt Cong viéc SO ca doi gcﬁng

nguoi .

, (21 | (ngay)
1 Ep coc 2 10 9
2 | Dao dit bang may 1 3 1
3 | Pao dat bang thu cong 1 33 5
4 | Bé téng 16t méng giang 1 3 1
5 | Ct thép moéng giang 1 12 1
6 | Van khuén mong giang 1 22 1
7 | Béténg méng giang 1 25 1
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8 | Thao VK méng giang 1 6 1
9 |Lapdatlan1l 1 3 1
10 | Cét thép + Van khudn cé mong 1 6 1
11 | Bétdng c6 mong 1 5 1
12 | Thao véan khudn c6 mong +xay tudng 1 31 1
13 | Lap dat lan 2 1 8 1
14 | Bétong l6t nén 1 6 1
15 | Cotthép nén 1 32 1
16 | Bé tong nén 1 15 1
17 | Cot thép cot + Van khudn cot 1 1
18 | Bé tdng cot 1 3 1
19 | Thao VK Cot+Lap Van khuon damsan | 1 49 1
20 | C6t thép dam, san 1 8 1
21 | Bé tdng dam san 1 13 1
22 | Thao van khudn dam san 1 6 1
23 | Xay tudng 1 19 1
24 | Lap hé thong dién nudc 1 3 1
25 | Trat tran 1 8 1
26 | Trat trong 1 18 1
27 | Lang vira + L&t gach ceramic 1 6 1
28 | Son tuong trong 1 23 1
29 | Lapcua 1 5 1
30 | Lap thiét bi dién nuéc 1 5 1
31 | Xay tuong thu hdi +Tudng bao che 1 9 1
32 | Lang vira xi mang 1 7 1
33 | Xagd thép hinh 1 11 1
34 | Lop ton mui 1 9 1
35 | Trat ngoai 1 20 1
36 | Son ngoai 1 19 1
37 | Vé sinh ban giao 1 2 1
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- Sau khi két thlic cac cdng viéc phan ngam thi ta sé tién hanh cac cong viéc
phan than rdi dén phan phan mai, hoan thién va dén céng tac don dep vé sinh
mat bang thi cong.

Mon
Db bé tdng mong, giang 2 days |Fri5/24/19| 5/27/19 25
Bao dudng bé tdng méng,
giang 7 days |Fri 5/24/19 [Mon 6/3/19] 3
Thao van khudn mong, giang | 4 days | Thu 6/6/19 [Tue 6/11/19] 6
Wed Thu
Lap dat lan 1 2days | 6/12/19 | 6/13/19 5
Wed
Cét thép ¢6 moéng 4 days |Fri6/14/19| 6/19/19 6
Lap van khudn c6 méng 4 days [Thu 6/20/19[Tue 6/25/19] 6
Wed Wed
D6 bé tbng c6 mong 1day | 6/26/19 | 6/26/19 20
Wed
Bao dudng bé téng c6 moéng | 3 days 6/26/19 |Fri 6/28/19 3
Théo van khubén co moéng | 2days |Fri6/28/19 |[Mon 7/1/19| 16
Xay tuong mong 4 days |Tue 7/2/19 | Fri 7/5/19 15
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Lap dét 1an2 3days |Thu7/4/19 |Mon 7/8/19] 8
B& tong 16t nén 1day |Tue7/9/19 |Tue 7/9/19| 24
Wed Mon
Cét thép nén 4days | 7/10/19 | 7/15/19 32
Wed
Bé tdng nén 2 days |Tue 7/16/19| 7/17/19 30
Thu Thu
THI CONG PHAN THAN | 131 days| 7/18/19 1/16/20
Thu Thu
TANG 1 61 days | 7/18/19
10/10/19
Mon
Cot thép cot 3days |Thu7/18/19| 7/22/19 15
Van khudn cot 3days |Fri7/19/19 [Tue 7/23/19] 16
Wed Wed
D6 bé tong cot lday | 7/24/19 | 7/24/19 17
Wed
Bao dudng bé tdng cot 3 days 7124/19 |Fri 7/26/19 3
Mon
Théo van khuon cot 2 days 7/29/19 [Tue 7/30/19] 14
Lip van khuon dam, san 5 days Wed Tue 8/6/19| 29
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7/31/19

Cét thép dam, san 5days |Thu8/1/19 |Wed 8/7/19| 23
Do bé tdng dam, san 2 days |Thu8/8/19 | Fri8/9/19 | 49
Bao dudng bé tong dam , san| 7 days | Thu 8/8/19 |Fri 8/16/19 3
Wed
Théo véan khuén dam, san 3days |Mon 9/9/19| 9/11/19 17
Mon
Xay tuong mong 8 days |Thu9/12/19| 9/23/19 25
Wed
Lip hé thong dién nuéc 2 days |[Tue 9/24/19| 9/25/19 5
Mon
Trét tran 3days [Thu9/26/19 9/30/19 15
Mon
Trat trong 3days |Thu9/26/19| 9/30/19 25
Lat gach ceramic 4 days ([Tue 10/1/19|Fri 10/4/19 6
Wed Mon
Son tuong trong 4 days 10/2/19 10/7/19 23
Lip cira 2 days |[Tue 10/8/19] Wed 5
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10/9/19

Wed
Lip thiét bi dién nudc 2 days |[Tue 10/8/19| 10/9/19 5
Mon Tue
TANG 2 62 days | 8/12/19 11/5/19
Wed
Cét thép cot 3days | 8/14/19 |Fri8/16/19| 15
Mon
Véan khubn cot 3days |Thu8/15/19| 8/19/19 16
Tue
Do ba tong cot 1day |Tue8/20/19| 8/20/19 17
Thu
Bao dudng bé tong cot 3days [Tue 8/20/19| 8/22/19 3
Mon
Théo van khuon cot 2 days |Fri8/23/19| 8/26/19 14
Lap van khuon dam, san | 5days |Tue 8/27/19|Mon 9/2/19| 29
Wed
Cot thép dam, san 5days | 8/28/19 |Tue9/3/19| 23
Do bé tong dam, san 2 days [Wed 9/4/19|Thu 9/5/19| 49
Bao dudng bé tdng dam , san| 7 days Wed |Thu9/5/19| 3
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8/28/19
Tue
Thao van khudn dam, san 3days |Fri10/4/19| 10/8/19 17
Wed Fri
Xay tuong mong 8 days 10/9/19 | 10/18/19 25
Mon Tue
Lip hé théng dién nudc 2 days 5
10/21/19 | 10/22/19
Wed Tue
Trét tran 5 days 15
10/23/19 | 10/29/19
Wed Tue
Trat trong 5 days 25
10/23/19 | 10/29/19
Wed Mon
Lat gach ceramic 4 days | 10/30/19 | 11/4/19 6
Thu
Son tuong trong 4 days | 10/31/19 [Tue 11/5/19 23
Wed Thu
Lap cia 2 days 11/6/19 11/7/19 5
Lip thiét bi dién nudc 2 days Wed Thu 5
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11/6/19 11/7/19
) Mon
TANG 3 62 days | Fri 9/6/19
12/2/19

Thu

Cbt thép cot 3days |[Tue 9/10/19| 9/12/19 15

Wed

Van khuon cot 3 days 9/11/19 |Fri 9/13/19 16
Mon Mon

D6 bé tong cot 1 day 9/16/19 9/16/19 17
Mon Wed

Bao dudng bé tong cot 3 days 9/16/19 9/18/19 3

Théo van khuon cot 2 days |Thu 9/19/19|Fri 9/20/19 14

Mon

Lip van khudn dam, san 5days | 9/23/19 |Fri9/27/19| 29
Mon

Cbt thép dam, san 5days [Tue 9/24/19| 9/30/19 23
Wed

D6 bé tbng dam, san 2 days [Tue 10/1/19| 10/2/19 49
Wed

Bao dudng bé tong dam , san | 7 days |Tue 10/1/19| 10/9/19 3
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Thu Mon
Thao van khudn dam, san 3days | 10/31/19 | 11/4/19 17
Thu
Xay tuong mong 8 days |Tue 11/5/19 25
11/14/19
Mon
Lip hé thong dién nuéc 2 days [Fri 11/15/19 5
11/18/19
Tue Mon
Trét tran 5days | 11/19/19 15
11/25/19
Tue Mon
Trat trong 5days | 11/19/19 25
11/25/19
Wed Mon
Son tuong trong 4 days 12/2/19 23
11/27/19
Wed
Lap cia 2 days |Tue 12/3/19 12/4/19 5
Wed
Lap thiét bi dién nudc 2 days |Tue 12/3/19| 12/4/19 5
Thu Fri
TANG 4 57 days | 10/3/19 | 12/20/19
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Mon Wed
Cét thép cot 3days | 10/7/19 | 10/9/19 15
Thu
Van khubn cot 3 days |Tue 10/8/19 16
10/10/19
Fri
Do bé tong cot 1day [Fri10/11/19] 10/11/19 17
Tue
Bao dudng bé tong cot 3 days [Fri 10/11/19 3
10/15/19
Wed Thu
Théo van khuon cot 2 days 14
10/16/19 | 10/17/19
Thu
Lap van khubn dam, san 5 days |Fri 10/18/19 29
10/24/19
Mon Fri
Cbt thép dam, san 5 days 10/25/19 23
10/21/19
Mon Tue
D6 bé téng dam, san 2 days 49
10/28/19 | 10/29/19
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Mon

Bao dudng bé tong dam , san | 7 days Tue 11/5/19] 3
10/28/19
Wed Fri
Théo van khubn dam, san | 3 days 11/22/19 17
11/20/19
Mon Wed
Xay tuong mong 8 days 12/4/19 25
11/25/19
Lap hé théng dién nudc 2 days |Thu 12/5/19|Fri 12/6/19| 5
Mon Fri
Trét tran 5 days 12/9/19 | 12/13/19 15
Mon Fri
Trat trong 5 days 12/9/19 | 12/13/19 25
Mon Thu
Lat gach ceramic 4 days 6
12/16/19 | 12/19/19
Tue Fri
Son tuong trong 4 days | 12/17/19 | 12/20/19 23
Mon Tue
Lip cira 2days | 12/23/19 | 12/24/19 5
Mon Tue
Lap thiét bi dién nudc 2 days | 12/23/19 | 12/24/19 5
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Wed Tue
TANG 5 55 days 1/14/20
10/30/19
Cét thép cot 3days |Fri11/1/19 [Tue 11/5/19] 15
Mon Wed
Véan khubn cot 3 days 11/4/19 11/6/19 16
Thu
Do bé tong cot 1day |[Thu11/7/19| 11/7/19 17
Mon
Bao dudng bé tong cot 3days (Thu11/7/19 3
11/11/19
Tue Wed
Théo van khuon cot 2days | 11/12/19 14
11/13/19
Thu Wed
Lap van khubn dam, san 5days | 11/14/19 29
11/20/19
Thu
Cot thép dam, san 5 days |Fri 11/15/19 23
11/21/19
Mon
D6 bé tbng dam, san 2 days |Fri 11/22/19| 11/25/19 49
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Mon

Bao dudng bé tong dam , san | 7 days |Fri 11/22/19] 12/2/19 3
Tue Thu
Théo van khubn dam, san | 3days | 12/10/19 17
12/12/19
Tue
Xay tuong mong 8 days |Fri 12/13/19 25
12/24/19
Wed Thu
Lap hé théng dién nudc 2 days 5
12/25/19 | 12/26/19
Trét tran 5days |Fri 12/27/19| Thu 1/2/20| 15
Trat trong 5days [|Fri 12/27/19|Thu 1/2/20| 25
Lat gach ceramic 4 days | Fri 1/3/20 |Wed 1/8/20 6
Son tudng trong 4 days | Thu 1/9/20 [Tue 1/14/20, 23
Wed Thu
Lip cua 2days | 1/15/20 | 1/16/20 5
Wed Thu
Lap thiét bi dién nudc 2days | 1/15/20 | 1/16/20 5
Wed
TANG MAI 6 days | 12/25/19 |Wed 1/1/20
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Wed Wed
Xay tudng thu hoi 1 day 23
12/25/19 | 12/25/19
Thu Thu
Lang vira xi mang 1 day 12/26/19
12/26/19
Tue Tue
Xa go thép hinh 1day | 12/31/19 16
12/31/19
Lop tén 1day (Wed 1/1/20|Wed 1/1/20] 14
HOAN THIEN 16 days | Fri 1/3/20 |Fri 1/24/20
Mon
Trat ngoai 7 days | Fri1/3/20 | 1/13/20 27
Thu
Son ngoai 5days |[Fri1/17/20| 1/23/20 17
V¢ sinh ban giao 1day |[Fri1/24/20 |Fri 1/24/20 5

Két qua tién do:

Tong thoi gian thi cdng hét 199 ngay

S6 nhéan cong dugc huy dong 1a 135 nguoi

Va0 ngay 25/9/2019 s6 nhan cdng c6 mit trén cong trudng 1a cao nhat véi 117

nguoi




CHUONG IV — LAP TONG MAT BANG THI CONG

1. Gi6i thi¢u pham vi mit bing xiy dung
- Cong trinh c6 mit bang kha rong rai. Khu dat ndm trong tong thé khu dat duoc
quy hoach dé xay dung, xung quanh c6 cac ho dan sinh sdng.
- Mang lu6i cip dién va nudc cua thanh phd di ngang qua dang sau cong
truong, dam bao cung cap ddy du cac nhu cau vé dién va nude cho san xuit va
sinh hoat cia cong truong.
2. Pinh vi va bd tri cong trinh trén mit bing
/
Vi tri céng trinh trén mdt bang xdy dung

3. B tri cin truc thap, vin thing va cac thiét bi khac
* Str dung can truc thap GTMR-400Ac6 céc thong sb

- Khoang cach tir trong tdm can truc toi mép ngoai cong trinh 6,5 m
* Sir dung van thang 16ng Model : HP-VTL 100.80 do hang Hoa Phat cung cap
c6 céc thong sé k¥ thuat sau:
+ Trong lIugng tai wdc dinh: 1000Kg.
+ S6 ngudi nang duoc : 12 ngudi.
+ Chiéu cao nang Ién nhat: 60m
+ Pong co ning chuyén dung: Cong suat 2x11 KW.

Vi tri can truc thap va van thang duoc bo tri trong ban vé.
4. Thiét ké va b6 tri dwong giao thong
+ Kich thuéc mat duong:
Trong diéu kién binh thudng, v6i duong 1 1an xe chay thi cac thong sb cta
bé rong duong liy nhu sau:
+ Bé rong duong: b = 3,75 (m)
+ Bé rong 1é duong: ¢ = 2.1,25 = 2,5 (m)
+ Bé& rong nén duong: B=b + ¢ = 6,25 (m)

- Ban kinh cong cua dudng & chd goc lay 1a R = 15(m).
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- Do dbc mat duong: 1=3%

+ Két cdu duong.
- San dam k¥ mat dat, sau d6 rai mot 16p cat day 15-20(cm), dam ki xép da
hoc khoang 20-30(cm) trén da hoc rai da 4x6, ddm k¥ bién rai da mit.

5. Thiét ké , tinh toan dién tich va bé tri kho bai
— Dién tich kho bai tinh theo cong thuc sau:

S Fo- D, - _ (U I/ (m?)
d d
Trong 46 : — F : dién tich can thiét dé xép vat liéu (m?).

—o : hé s6 sir dung mit bang , phu thudc loai vat liéu chta
—Dmax : lurong vt liéu can du trix .
—d: lugng vat liéu cho phép chira trén 1m?2,
—Imax: luong vat liéu st dung 16n nhat trong mot ngay.
—Tgt: thoi gian du trir vat liéu phu thudc vao tung loai vat liéu.
—Tinh toan dién tich kho béi cho cac cong tac cu thé.
+ Luong van khudn str dung 16n nhat trong mot phan khu 1a 180 m?
+ Luong thép trén cong truong duy trit cho 1 phan khu 16n nhat 12 2,13 T.
+ bé tong: 18,5m3/ngay, trong 1m3 bé tong mac 250 c6 0,4 T xi mang; 0,5m3
cat vang; 0,9 m3 da = khéi luong vat liéu trong 1 ngay la :
*da:0,9.18,5= 17 m3/ngay
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*cat vang : 0,5.18,5=9 m3/ngay
*x1mang : 0,4.18,5=7 T/ngay
+ ¢Ong tac xay : 12m3/ngay , trong 1m3 xay c6 550 vién gach va 0,28m3 vita
xay. Trong 1 m3 vita xdy mac50 c¢6 0,213 T xi ming va 1,13 m3 cat=> Kkhdi
luong vat liéu trong 1 ngay :
*cat :1,13.12.0,28=6,96 m3
*x1imang :0,213.12.0,28=1,3 T
*gach :22.550 =12100 vién
+ cong tac trat : 21m3/ngay c6 khéi lwgng vt liéu :
*cat: 21.1,09=22,9 m3
*x1mang : 21.0,261 =5,48 T
- Tong khdi luong :
*cat ;22,9 +6,96+16,7 = 46,56 m3
*x1 mang : 7+1,3+5,48=13,78
Tir c4c két qua trén ta tinh toan duoc dién tich kho bai nhu trong bang sau:

) Dién
Thoi i
i bon . tich .
STT| Vatliéu _ KL | VL/m? |giandy | « Loai kho
Vi kho
trix
(m2)
1 | Vankhudn |m2 |180 |45 6 1.4 |40 Kho kin
2 Cot thép Tan [2.13 |37 6 1.4 |8 Kho kin
3 | Xi ming Tan |13.78 | 1.3 6 1.4 |120 Kho kin
4 | Gach vién | 700 |12100 |6 1.2 | 130 B4i 16 thién
5 |cat m3 | 46.56 |3 6 1.2 | 120 B4i 16 thién
6 |Pa m3 |30.06 |3 6 1.2 |85 B4i 16 thién

6. Thiét ké , tinh toan dién tich va b tri nha tam

Dan s6 trén cong truong :

— Dan s6 trén cong truong . N = 1,06 .( A+B+C+D+E)

Trong do :

+ A: nhém cdng nhan lam viéc truc tiép trén cong truong , tinh theo sé cong
nhan lam viéc 16n nhat trén biéu d6 nhan luc trong ngay.
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Theo biéu db nhan luc A=95(ngudi).
+B : S6 cong nhan 1am viéc tai cac xudng gia cong :
B =20%. A = 19(ngudi).
+C : Nhom nguoi ¢ bo phan chi huy va ky thuat : C = 4+8 %.(A+B) .
C =5%. (A+B) = 6 (ngudi).
+D : Nhém nguoi phuc vu ¢ bd phan hanh chinh : D = 5%. (A+B+C) .
D =5 %. (A+B+C) =7 (ngudi).
+E : Can bo l1am cdng tac y té, bao vé, thu kho :
E =5 %. (A+B+C+D) =7(nguoi).
Vay tong dan s trén cong trudng:
N =1,06.(95+19+6+7+7 ) = 134 (nguoi).
Dién tich nha tam :
—Gia thiét cong trinh huy dong duoc nguon nhan lyc dia phuong 1a chu yéu,
phan con lai cac can bo ky thuat dén tir cac noi khac. Do mat bang thi cong
khong dugc rong réi nén s& bo tri ho nghi ngoi ¢ nha ngoai coéng truong
hoac c6 thé nga & phong ky thuat caa cong truong. Tuy nhién dé dam bao
viéc dn nghi cua céng nhan (c6 thé dong ngudi méi dén hoic ¢ tam thoi ma
kho sap xép chd & ¢ ngoai) thi ta van bé tri dién tich 1an trai cdng nhan voi
dién tich la 100m2.
— Dién tich nha lam viéc can bo ki thuat
S, =6x4 = 24m?.
— Dién tich nha lam viéc nhan vién hanh chinh:
S3=7x4=28 m2,
—Dién tich nha lam viéc cua chi huy cong truongl6 m?,
- Kho dung cu: 12m?
— Nha tim: tiéu chuan 25 ngudi/lphong tim 2,5 m?= sé phong tim
EX 072;34 s phong

e e s e 13x2,5=4(m?
= téng dién tich nha tdm la; =% (m*)

- Nha an: tiéu chuan 40 m? cho 1000 ngudi = dién tich nha an la:

191



135x40/1000 = 6(m2)

- Nha vé sinh: tiéu chuan 25 nguoi/1 nha vé sinh rong 2,5 m?= cong
155 54
trudng gdm 25 nha vé sinh, tdng dién tich 1a 6x2,5=15m?
—  Phongy té: tiéu chuan 0,04 m?/1 ngudi = dién tich phong y té
0,04x135=6m?
—  Dién tich phong bao vé S; =9m?
7.Tinh nhu cau tiéu thu va thiét ké mang cung cap dién thi cong, sinh hoat

- Bang thdng ké sir dung dién:

7 Cong suat | K.luong Nhu cau Téng
Pi biém tiéu thu
dinh mac | phuc vu KW KW
May han 18,5 KW 2may 37
P1 May cat 2,2 KW 1may 2,2 45,2
May udn 3 KW 2may 6
Cantructhap | 36,5KW | 1may 36,5
May bom 75 KW 2 may 150
May tron bé )
. 4 KW 1 may 4
tong
P, _ _ 235,6
May tron vira 5,5KW 1 may 5,5
Van thang 36 KW 1 may 36
Pam dui 1,1 KW | 2may 2,2
Pam ban 1,38KW | 1may 1,38
+ Cong suat tiéu thu truc tiép cho san xuat
-y KR _075x452 _ 49, 8kW
Cos¢p 0.68
+ Cong suat dién dong luc
p-Y KoP, _0.7x235,6 _ 250, 8KW

CosQ 0.65
+ Cong suat dién phuc vu sinh hoat va chiéu sang tai hién truong la
P, =10%(P, + P,) = 0.1x(49,8+ 259, 8) = 30, 9kW/
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Tong cong suat dién can thiét cho cong truong 1a
P =1.IX(P + P, + P,) = 374,5kW

, Chon may bién &p

- Cong suat phan khang tinh toan :

P 3745
' cosp, 0.687

= 545kW

Trong d6 cosepduoc tinh theo cong thirc

3
Pxcos o,
; XCOS ¢, _ 49,8x0.68 -+ 259,8x0.65+30,9x1

. —0.687
S 49,8+ 259,8+30,9
1

COS @y, =

Cong suat biéu kién tinh toan :

S, = P2 + Q7 = /374,57 + 5457 = 661KVA
Chon bién &p 3 pha Iam nguoi bang dau do Viét Nam san xuét (BT750-6.6/0.4)
c6 cong suit dinh mac 750 kVA
Thiét ké mang lwéi dién :
Mang dién cao thé 6.6 kV.
Gia thiét chiéu dai tir mang dién qudc gia téi tram bién ap cong truong 1a 100
(m).
Ta c6 momen tai : M = TP x | = 374,5x100 =37450 (kWm) = 37,45 ( KWkm).
Chon day nhom co tiét dién cho phép d6i voi duong day cao thé la:
Smin = 50(mm?). Chon day A-50.
Trabangtacd cosp=0,7 dugc Z=0,741.
Tinh d6 sut ap cho phép :

MxZ _ 37,45x0.741

Au = 5 = > =9,1% <10%
10xU“xcos¢ 10x6.6°x0.7

Nhu vay day chon A-50 1a dat yéu cau.
- Tinh va chon day phan phdi dién dén phu tai
Puong day dong luc dugc bd tri xung quanh cong trinh gia thiét co 1 =100 (m).
Pién &p 3 pha(380V/220V). Trudc tién tinh theo yéu cau vé cudng do, sau do

kiém tra theo do sut dién 4p va kiém tra theo d6 bén co hoc.
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+ Tinh theo y&u cau vé cuong do ta co :
- P 374500
" BxU,xcosg  +/3x380x0.68

Chon day cap bang dong cd tiét dién S = 120 (mm?) va [1] =600 (A) > I, = 546 (A)
+ Kiém tra theo d6 sut dién &p : tra bang c6 C = 83.

_ PxL 374,5x100
CxS 83x120

= 546( A)

Au

=3.76% <[Au]=5%

+ Kiém tra do bén co hoc d6i day cap tra bang ta c6 Smin = 4(mm?)
Nhu vy tiét dién day da chon thoa méan tat ca cac diéu kién trén.
- Tinh toan duong day sinh hoat va chiéu sang dién ap 220 V.
Gia thiét chiéu dai duong day | = 200 (m)
+ Tinh theo d¢ sut dién ap theo tung pha 220V

o__ P _300x200 . (rm?)
Cx[Au%| 83x5

Chon day dan bang dong co tiét dién S = 16 (mm?) va [1] =150 (A).
+ Kiém tra theo yéu cau vé cuong do :

P
I :—f=M=14O(A)<150(A)
U, 220

+ Kiém tra theo d6 bén co hoc
Tiét dién nho nhat cua day boc dén cac may lap dat trong nha tra bang voi day
ddng 1a 1,5 (mm?) .Nhu vy tiét dién day chon thoa man tat ca cac diéu kién trén.
- Puong dién cao thé va duong day dong luc duoc chdn ngam dudi dat,
cach mit dat 30 cm, nam trong 6ng nhua bao vé va dugce tranh nuéc.
8. Tinh nhu cau tiéu thu va thiét ké mang cung cap nudc thi cong, sinh hoat

Luong nudc tong cong dung cho cong truong 1a: Q=Q+Q,+Q+Q,

_12M(|/5)

a. Qi luong nuéc ding cho san xudt; ~  n.3600
-Si Tram san xuat thtr i dung nuéc
-A; lugng nuéc tiéu chuan ding cho tram san xuat thr i trong mot ca
+ 1 tram bao dudng bé tong : 400 (I/ngay)
+ 1 tram tron bé tdng :400 (I/ngay)
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+ 1 tram tron vira: 200 (I/ngay)
+ BAi rira dé soi: 800 (I/ngay)
+ Tong cong la: 1800 (I/ngay)

K, =(2+25) la hé s6 sir dung nudc khong diéu hoa trong gio, chon Ky=2

-n=813 s6 gio dung nude trong 1 ngay.

Q=12 1800x2
= 8x3600

=0.15(1/s)

. : Q, =
b. @ 1a lugng nuéc dung cho sinh hoat & cong truong ;. Nx3600
- Nmax = 130 (ngudi) 12 s6 cong nhén trong ca déng nhat.
- B la luwong nudc tiu chuan diung cho 1 nguoi & cong truong
B = 20(1 / nguoi )
K,=(18+2). h-8

130%x20x1.8
= 0.55(1 s
= Q. 8x3600 (17s)

c. Ala luong nudc dung cho cau hoa: Cin ctr theo do dé chay va khé chay cua
nha. Céc kho, canh cira, cop pha, ximéang va 1an trai cdng nhan 1a nhiing loai
nha dé chay. Cac kho thép la loai nha khé chay. Tir bang ta udc lugng duoc

lugng nuéc ding cho ciu hoa 1a; Qs =10(1/s)
CN,BK, K,

d. 1a lwong nude ding & khu 14n trai cong nhan : 24.3600
- Nojasé nguoi & trong 1an trai : 50 (ngudi).
B 1a luong nudc tiéu chuan dung cho 1 nguoi ¢ khu lan trai : B =

40(l/ng)
K

=14

N A A LA 4Am @& “E s r o aA K
"9 13 hé so ké dén so ngudi sir dung nude dong thoi, ™

Ky =(L5+18) hé s6 sir dung nudc khong diéu hoa trong gio, Ky = 1,5

50x40x1.4x1.5
Q= arnn

= =0.37(1/s)
= 243600

Luong nudc tong cong cho cong trudng Ia:
Q=0.7(0.15+0.55+0.0.37) +10=10.7(1 / )
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Tinh toan duong kinh éng dan nuéc tam

:\/ 4Q _\/ 4x10.7 _0014(m)
7V.1000 '\ 3.14x1x1000

Trong do:

D : duong kinh éng (m)

V : van téc chay cia nudc (m/s)

Q : luu lwong nudc tong cong (I/s)

Vay ta chon duong kinh 6ng dan nuéc c6 duong kinh 15 (cm).Nude duoc
ldy tir mang ludi cap nudc cua thanh phd, chat luong bao dam.Puong dng duoc
dat sau dudi dat 25 (cm).Nhiing doan duong ong di qua dudng giao thong déu
c6 tim dan bao vé. Puong éng nude duogc lap dit theo tién trién cua thi cong va
lap dat theo so d6 phdi hop vira nhanh cut, vira vong kin.

9. Thiét ké hé thdng bao vé, dam bao an toan lao dong va vé sinh coéng trudng

- Str dung hang rao bang ton xung quanh céng trinh.

- Trong cbng truong khoanh ving cac khu vuc nguy hiém, c6 rao chin cing
day, bién b4o cAm ngudi khdng c6 phan su qua lai chd can truc thap, khu vuc
cam lua...

- Lam lan can an toan cho ngudi thi cong trén cao, c¢6 ludi chan rac ¢ san tang 1.
- B6 tri céac bai thu gom phé thai, ké hoach chuyén ché va d6 rac dén noi qui
dinh.

- Phu ludi quanh cong trinh dang thi cong dé khong anh huang bui va tiéng on
v6i khu vuc xung quanh,
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